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TlosicHuTEILHASA 3aIIUCKA

Pabouas nporpamMma y4eGHOTO Kypca o XUMUH i 8 Kiacca paspaborana Ha ocHoBe @I'OC BTOpOTro mokosieHus, MpuMEpHOi MporpaMMbl OCHOBHOTO O0IIIETo
oOpa3oBaHus 110 XUMUH (0a30BBIN ypOBEHB) U aBTOpPCcKOi nporpamMmbl O.C. ["abpuensHa.

ITporpamma paccunTtana Ha 68 dacos (2 daca B Heenro). JlanHas mporpaMMa KOHKPETH3HPYET COAEpKaHue CTaHaapTa, JaéT pacnpeieleHne y4eOHbIX YacoB MO pa3/ienaM
Kypca, OCIeI0BaTeIbHOCTh U3YUCHHS TEM U Pa3/IeNIoB ¢ YYETOM MEXKIIPEIMETHBIX M IIPEIMETHBIX CBS3€H, IOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN
YYaIIHIXCSl.

XuMusl, Kak OJIHa U3 OCHOBOIOJIAraloumx odgacTei eCTeCTBO3HAHUS, SIBISIETCS HEOThEMIIEMOM YacThl0 00pa30BaHMs HIKOJLHUKOB. Kak/blif yeioBeK KHUBET B MUPE
BEIIECTB, IO3TOMY OH JIOJDKEH MMETh OCHOBBI (DyHJAMEHTAIILHBIX 3HAHUH 110 XMMUU (XMMUYECKasi CAMBOJIMKA, XUMUYECKUE TTOHATHUS, (DaKThl, OCHOBHBIEC 3aKOHBI i TEOPHH),
MO3BOJISAIONIME BBIPAOOTATh MPEICTABICHUS O COCTaBe BEILECTB, X CTPOCHUH, PEBPAILCHUAX, TPAKTUUECKOM HCIIOIb30BAHUH, a TAK)Ke 00 OMAaCHOCTU, KOTOPYIO OHH MOTYT
npencTaBisaTh. M3ydast XuMHI0, ydaluecs: y3HaloT O MaTepUajJIbHOM €MHCTBE BCEX BEILECTB OKPYIKAIOILIET0 MUpa, 00YCIOBICHHOCTH CBOMCTB BEIIECTB X COCTABOM U
CTpOCHHEM, TO3HABAEMOCTH U MPEJICKa3yeMOCTH XMMHUYECKUX sIBICHUHN. V3yueHne cBOMCTB BEIIECTB U MX MPEBpaIIeHU CIOCOOCTBYET Pa3BUTHUIO JIOTMUYECKOTO MBIIICHUS, a
npakTH4eckas padoTa ¢ BemecTBaMHt (JJabopaTOPHBIE OIBITHI) — TPYAOIIO0HMIO0, AKKYPAaTHOCTH U cOOpaHHOCTH. Ha mpumepe Xumun yyaruecst mojay4aroT MpeCTaBIeHUs O
METOaxX IMO3HAHMS, XapPAKTEPHBIX JJIsl €CTECTBEHHBIX HAYK (3KCIIEPUMEHTAILHOM M TEOPETHIECKOM).

Pabouas mporpamma y4eOHOTO Kypca XUMHH [T 8 KJlacca CocTaBIeHa Ha OCHOBe [IpuMepHOil mporpaMMbl OCHOBHOT'O 00IIIeTO 00pa3oBaHus 10 XUMHH (6a30BbIi
YPOBEHB) | MTPOTPaMMBbI Kypca XUMUH IS yHamuxcs 8 Ki1accoB o01eoopazoBaTebHBIX yupexaeanii aBropa O. C. ['abpuensna.

[Tporpamma paccunrana Ha 68 gacoB (2 4aca B HEJIEII0), B TOM YHCJIe Ha KOHTPOJIbHBIE paboThI- 4 Yaca, MpaKTUIeCKUe padOThI —7 4acoB.

ConeprxaHue IporpaMMBbl HalpaBJICHO HA OCBOSHHE YYAIIUMKCS 3HAHHI, YMEHHI 1 HAaBBIKOB Ha 0230BOM YPOBHE.
Iean n3yvyeHuss XMMHUU B 8 KIIAcCCe:
* OCBOCHHE BaXHEUIINX 3HAHUI 00 OCHOBHBIX TIOHATHSAX U 3aKOHAX XUMHH, XUMHUUYECKOW CUMBOJIUKE;

* OBJIQJICHUE YMEHHUSAMH HAOIIOAaTh XMMUYECKUE SIBIICHHS, IPOBOANTH XUMHUUECKUH SKCIIEPUMEHT, TIPOU3BOANUTH PACUeThl HA OCHOBE XMMUYECKHUX (POPMYJT BEIIECTB U
YpPaBHEHUN XUMHAYECKUX PEAKIIH;

* pa3BUTHC MMO3HABATCIIbHBIX HHTCPCCOB U MHTCIUICKTYAJIbHBIX CIIOCOOHOCTEN B mpouecce NMpOBCACHUA XUMHUYCCKOI'0 OKCIICPUMEHTA, CAMOCTOATCIILHOI'O HpHOGpeTeHI/I}I
3HAaHUM B COOTBETCTBUHU C BOZHUKAIOIIUMH KU3HEHHBIMU HOTp€6HOCT$IMI/I;

¢ BOCIIMTAHWEC OTHOUICHUA K XHUMHHU KaK K OJHOMY U3 (bYH,I[aMeHTaHBHLIX KOMITIOHCHTOB €CTCCTBO3HAHUA U DJICMCHTY O6LH€‘ICHOBC‘ICCKOﬁ KYJIBbTYPBI;

* IPUMEHEHNE TIOTyYEeHHBIX 3HAHUH U YMEHHH /17151 0€3011acHOTO MCTIOJIb30BaHUS BEIIECTB U MAaTEPHAJIOB B OBITY, CEIbCKOM XO3SICTBE U Ha MTPOU3BOJICTBE, PELICHHUS
MIPAKTHUYECKUX 3a7a4 B IIOBCETHEBHOM KHU3HU, IPEAYIPEKACHNS IBICHHUM, HAHOCAIIMX BPE 3I0POBBIO YEJIOBEKA M OKPYIKAIOLIEH cperie.

3agaumn:

1.ChopmupoBath 3HaHUE OCHOBHBIX MOHATHUN W 3aKOHOB XUMUMU;

2. BocniuThIBaTh 00IIEUETIOBEUYECKYIO KYIBTYPY;

3. Yuuth Ha0It01aTh, MPUMEHSATH MOJYUCHHBIC 3HAHKS HA MPAKTHKE.

JIMYHOCTHBIMH pe3yJIbTATAMHU U3yUCHHS NpeaMeTa « XUMH» B § KJIACCe SBISIFOTCS CIEAYIONINE YMEHHS:

] 0cO3HABATh €IMHCTBO M LEJIOCTHOCTH OKPYIKAIOIIETO MUPA, BO3MOXKHOCTH €T0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAYKH;

| HOCTETIEHHO BBICTPAanBaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH OTPEOHOCTh M TOTOBHOCTH K CaMO0OOPa30BaHMIO, B TOM YHCIIE M B PAMKax
CaMOCTOSITETILHOM JIEITETbHOCTH BHE LITKOJIBI;

"] OLIeHMBATh KU3HEHHBIE CUTYAIlMH C TOYKH 3pEHHsI O€30MIaCHOTO 00pa3a KU3HHU U COXPAHECHUS 310POBbS;

"] OLIEHMBATh YKOJOTHYECKHI PUCK B3aUMOOTHOIIICHHI Y€I0BEKa U MIPUPOIBI.



"1 hhopMHPOBATH IKOJOTUIECKOE MBIIUICHUE: YMEHHE OLIEHUBATH CBOIO JICATEIBHOCTD M MOCTYTIKU APYTHX JIIOJEH C TOUKH 3pEHHS COXPAHEHUSI OKPY KAIOIIEH Cpeibl - rapaHTa
KHM3HU U OJIaromnoiy4us Jroel Ha 3emIie.

MeTanpeaMeTHBIMUPE3YIbTATAMHI H3YUCHHS Kypca « XUMHs SBIsIeTCsl (OpMHUpPOBaHHE YHUBEPCATbHBIX yaeOHBIX nericTBuil (Y'Y ]I).

Pezynamusnvie VV/I.

] caMOCTOSITEIIEHO OOHAPYKUBAThH M (POPMYITHPOBATh YICOHYIO MPOOIeMY, ONIPEIEISTh 1elb YIeOHOU AesTeIILHOCTH;

"] BBIIBUTATh BEPCUU PELICHHS TPOOJIEMbI, 0CO3HABATh KOHEUHBIN pe3ysbTaT, BRIOUPATh U3 MPEIOKEHHBIX U HCKaTh CAMOCTOSATEIBHO CPEACTBA JOCTHKEHHS LIEIH;
] coCTaBIATh (MHAUBUAYAIbHO WK B TPYIIIE) MJIAH PEeUICHUs TPOOIIEMBbI;

] paGoTasi 10 MIaHy, CBEPATH CBOU JIEUCTBUS C LIEJIbIO U, TPH HEOOXOIUMOCTH, UCTIPABIISITh OMIMOKHA CAaMOCTOSITENILHO;

] B IMaJIOTe C YYUTEIEM COBEPILIEHCTBOBATh CAMOCTOSTENILHO BHIPAOOTAHHBIE KPUTEPHUU OLICHKH.

Tloznasamenvrvie YVJI:

| aHamM3UPOBAaTh, CPAaBHUBATH, KJIIACCH(DUIIUPOBATH U 00001IaTh (DAKTHI U SIBICHUS. BBIABISATH MPUYMHBI U CIIEACTBUS MPOCTHIX SBICHUH.

"] OCyIIECTBIIATh CPaBHEHHE, KIACCU(PUKAINIO, CAMOCTOSTEIILHO BBIOMpask OCHOBaHHS U KPUTEPUH JUI YKa3aHHBIX JIOTHYECKUX OTIepalnii;

| CTPOUTB JIOTUYECKOE PACCYKIEHUE, BKIIIOYAIOIIEE YCTAHOBIECHUE IPUUNHHO-CIIEICTBEHHBIX CBSI3EH.

"] co3maBaTh CXeMaTHYECKHE MOJIENIN C BbIJIEJIEHHEM CYIIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTA.

] COCTaBIISATh TE3UCHI, PA3IUYHbIE BUJIbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

] mpeoOpa3oBbIBaTh MH(POPMALIMIO U3 OAHOTO BUAA B APYToH (TabJuIly B TEKCT U Mp.).

] yMeTb ONpeeATh BO3MOKHBIE HCTOUHUKN HEOOXOAUMBIX CBEJICHHM, TPOU3BOAUTD MOUCK HH(POPMAIIMU, aHAIU3UPOBATH U OLIEHUBATh €€ TOCTOBEPHOCTbD.

Kommynuxamuenvie YVJI:

CaMOCTOSTETFHO OPTaHN30BBIBATh YI€OHOE B3aMMOJICHCTBHE B TpyMIe (ONPeaesaTh OOIINe eNH, PACIPEIeNISITh POJIH, JOTOBAPUBATHCS IPYT C IPYTOM H T.1.).
IIpenmMeTHBLIMU pe3yJbTATAMM H3yUSHUS MPEAMETA SBISIOTCS CICAYIOMNE YMEHUS:

[J OCO3HaHHE POJIA BEILECTB:

- OIPEJENSTh POJIb PA3JIUYHBIX BELIECTB B IPUPOJIE U TEXHUKE;
- 00BSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
] pacCMOTpEHHE XUMUYECKUX MTPOLIECCOB:

- IPUBOJIUTH MPUMEPHI XUMUYECKUX MPOLIECCOB B MIPUPOJIE;
- HaXOJUTh YEPThl, CBUJETEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUYECKUX MTPOLIECCOB U UX Pa3IHUUsIX.
"] MCTIONIb30BaHNE XUMUYECKUX 3HAHUH B OBITY:

— OOBSACHSTH 3HAYECHHUE BEIIIECTB B )KU3HU M XO3AHCTBE YEIIOBEKA.
| OOBSICHATH MHUP C TOUYKH 3pCHHUS XUMUU:

— ONepCUUCIIATDL OTIIMYHUTCIBHBIC CBOMCTBA XUMHUUYECKUX BCIIICCTB,

— pa3iindaTb OCHOBHBIC XUMHWYCCKUC ITPOLCCCHI;

- OIpCACIIAThL OCHOBHBIC KJIACChl HCOPTaHNYCCKHUX BCIICCTB,

- IOHUMATb CMBICI XUMHYCCKUX TCPMHUHOB.

[l oBIageHUEe OCHOBAMH METOLOB IMMO3HAaHUs, XapaKTCPHBIX IJId CCTCCTBCHHBIX HAYK!:



- XapaKTepu30BaTh METO/Ibl XUMUIECKOH HayKH (HaOII0IeHNe, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE) M UX POJIb B TIO3HAHUU TPUPOJIBI;
- IPOBOJUTH XMMUYECKHE OIBITHI U SKCTIEPUMEHTHI U OOBSICHATH UX PE3yJIbTATHI.
| yMeHHUe OIIeHUBATh MTOBEICHUE YETOBEKa C TOUKU 3PEHUSI XUMHUYECKON 0€30IMaCHOCTH 110 OTHOIIEHHIO K YEJIOBEKY U IPHPO/IE:

- UCTIONI30BaTh 3HAHHSI XUMHH IIPH COOJIFOICHHUH TIPABHIT UCTIONH30BAHHS OBITOBBIX XUMHYECKUX TIPETIapaToB;

— pa3nuyaTth OMacHbIe U OE30MaCHbIC BEIIECTRA.

PaGouas mporpaMma mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOX0/1a. DTO JOCTUTASTCS MYTEM BBIWJICHEHUS TUIAKTUIECKOM SAMHUIIBI — XUMUYECKOTO JIEMEHTA - U
JabHEHIIEeM yCI0KHEHUH U PACIIMPEHUH €€: 37IeCh TAKOBBIMH BBICTYMAIOT (POPMBI CyIIECTBOBAHHS (CBOOOHBIE aTOMBI, IPOCTHIC U CIOKHBIC BElIeCcTBa). B mporpamme
YUUTBIBACTCS PeATM3alUs MeKIIPEAMETHBIX CBsi3el ¢ KypcoM (husuku (7 kinacc) u Ouonoruu (6-7 Kinaccel), rie aeTcsi 3HAKOMCTBO C CTPOCHUEM aTOMa, XUMHYECKON
OpraHu3alMei KJIETKU U polieccaMi 0OMeHa BEIIeCTB.

OcHoBHOI (opMOIi OpraHU3aIy yaeOHOTO TpoIiecca SBISIeTCS KJIAaCCHO-ypOYHas cucTeMa. B kauecTBe TOMOTHUTEIBHBIX (JOpM OpraHH3aluy 00pa30BaTEILHOTO Mpolecca
UCIIONB3YEeTCS CHCTeMa KOHCYJIbTAIIMOHHOM MOIEPKKH, HHANBUIYaIbHBIX 3aHATHH, CAMOCTOSITENIbHAS Pab0Ta YIalIHXCs C UCTIONB30BaHHEM COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJIOTHH.

[Tpeobiranatomieir GopMoit KOHTPOJIS BBICTYIIAIOT MMChMEHHBIN (CAMOCTOSATEIBHBIE M KOHTPOJIbHBIE pa0OThI) U YCTHBIN OIpoc (cobecemoBaHme).

3a ocHOBY paboueli TporpaMMbl B3sTa MporpaMmMa Kypca xumuu 1uist 8-11 kimaccoB o6meodpazoBatenbHbIX yapexacauii (aBrop O.C. ['abpuensn), pekoMmeHa0BaHHas JlermapTameHTOM
00pa30BaTeIbHBIX IIPOrPAMM U CTAaHAAPTOB 00IIero odpa3oBanus MuHucTepcTBa 00pa3oBanus PO, ony0nukoBaHHas H3AaTEILCTBOM «Jlpoday.

[Ipennaraemsie MaTepuaisl pa3padoTaHbl Ha OCHOBE aBTopcKkoii mporpammbl O.C.I'abpuensiHa, coorBeTcTBYyOmEel PenepanbHoMy KOMIOHEHTY ['ocyaapcTBeHHOTO cTaHaapTa
obmero oobpazoBaHus U AOMyIIeHHOW MUHUCTEPCTBOM 00pa3oBanwms u Hayku Poccutickoit @eneparun (O.C.I'abpuensa [Iporpamma kypca xumun 1t 8-11 kiraccon
00111e00pa30BaTEeNbHBIX YUPEKACHUIN — 2-¢ U3AaHUE, TepepadoTaHHOE U qonoHeHHoe — M.: [Ipoda.).

ABTOpCKOH IpOorpaMMe COOTBETCTBYET yUEOHUK: «XUMHUs 8 Kiacc

B aBTOpCKYyI0 mporpaMMy BHECEHBI CIIEAYIONTNE N3MEHEHUS:

1.YBenm4eHo 4uciIo YacOB HAa U3YUYCHHUE TEM:

- «BBeneHue» 5 4acoB BMECTO 4 4acoB 3a CUCT BKJIFOUCHUS MpakTudeckux padot Nel u Ne2,

- Tema 3 «CoenuHEHUS XUMHUIECKUX SJIEMEHTOB» 110 15 4acoB BMeCTO 12 4acoB 3a cUET BKIIOUCHUS MPAKTHISCKUX padoT Ne3 1 Ne5.

- Tema N4 «M3MeHeHMs, MPOUCXOMSIITUE ¢ BelecTBaMu» 12 yacoB BMecTo 10 4acoB 3a CYET BKITFOUCHHUS MMPAKTHIECKON paboThl No4,

- Tema Ne6 «PactBopenue. PactBopsl. CBOHCTBa pacTBOPOB 3JIEKTPOIUTOB» 22 yaca BMeCTO 18 4acoB 3a cueT BKIIOUCHHS pakTHieckux padbot Ne§, 9. [Ipaktuueckas padora Ne6,7
WCKIJTFOUEHBI, T.K. OTBITHI U3 3TUX PabOT MOBTOPSIOTCS B IPAKTUIECKOM paboTe Ne§.

TakuMm 00pa3oM, mpakTUIEeCKHe padOThHI, COCTABISIONINE TEMY 5 U TeMy 7, pacIpeesIeHbl [0 JPYTHM TeMaM Kypca B COOTBETCTBHH C M3y4aeMbIM MaTEpPHAIIOM .

2.YBeJMYeHO0 YMCIIO YacOB Ha U3yueHUe BBeneHus Ay n3yueHusl HHCTpyKTaxa 1o Th mpaBwit moBefeHus U pabOThl B KAOWHETE XUMHU. Y MEHBIIIEHO YHCIIO YaCOB Ha U3YUYCHUC
TeMbI | « ATOMBI XUMHYECKHX 3eMeHToB» ¢ 10 yacoB 0 7 4acoB, T.K. MOHATHE 00 M30TOMAX paccMaTpuBaeTcs Ha ypoke « OCHOBHBIE CBEACHUS O CTPOSHUH aTOMOBY. Y BeJIHYEHO
YHCIIO0 YacoB Ha m3ydeHne TeMbl Ne3«CoeqnHeHNsI XUMUYECKUX JIEMEHTOBY» B CBSI3U C TPYAHOCTSIMH B PEIICHUH 3a/1a4 Ha HAX0XKJ€HHE MAaCcCOBOH JI0JIM BEIIECTBA. Y BeJIMYEHO YHCIIO0
yacoB Ha usyueHue TeMbl Ned «3MeHeHus, MPOUCXOASIIINE ¢ BEUIECTBAMUY, T.K. BKIIOUEHA TeMa O MOHATUU CKOPOCTU XMMHUYECKOM peakliui U BOZHUKAIOT 3aTPYIHEHUS MIPU
pacyeTax Mo ypaBHEHUSM XUMHUUYECKUX PEaKLUid. Y BeJIMUEeHO YUCIIO YacoB Ha u3ydeHue TeMbl Ne5« PactBopenue u pactsopsl. OBPy», T. k.ipoBOAUTCS ro0Bast K.p. 3a Kypc 8 Kjacca
¥ BO3HHUKAET HEOOXOIUMOCTh CHCTEMHOTO 0000IIIEHNs BCETO YIEOHOT0 MaTepHalia H3yIeHHOTO 3a TOI.

3.13 aBTOpCKOI MpOrpaMMbl HCKIIF0OUEHA YacTh YYeOHOTO MaTepualia, KOTOPhI OTCYTCTBYET B 00SI3aTEIbHOM MUHUMYME COJICPKaHMSI OCHOBHBIX 00Pa30BaTEIbHEIX IPOTPaMM [T
OCHOBHOI TIKOJIBI, TAK)KE UCKIFOYCHBI HEKOTOPHIC JIEMOHCTPAIIMOHHBIC OIBITHI M JTA00paTOPHBIE pa0OTHI N3-3a HEJIOCTATKA BPEMECHH Ha WX BBIIIOJIHEHUE MPH 2 YacaxX B HEACIIO, TaK
KaK aBTOpCKas MporpaMma mpeaycMaTpuBaeT 2/3 yaca B HEACIIIO.

KonkpeTHbie TpeOOBaHMS K YPOBHIO MOJITOTOBKH BBIITYCKHIKOB OMPEENEHBI I KaX/I0T0 YPOKa U BKIIIOYEHBI B IOYPOYHOE TUTAHUPOBAHHE.

B moypouHoM 1utaHupoBanuu B rpade «l3yuaemble BOIPOCHD KyPCUBOM BBIICIICH MaTepHail, KOTOPBINA MOJUICKUT U3YUCHHIO, HO HE BKITFOUaeTcs B TpeOoBaHUS K YPOBHIO
MTOATOTOBKHU BBIITyCKHUKOB.



Temamuueckoe WIGHNPEGEAHNE o XuMuN, § Kiace,
(2 waca & Hedeaw, ecezo 68 uacos)
VMK O.C. I'sbpueaana.

M | HamMeHOBAHAE TEME] Bceero H3 mmx
oo JaCOB
IpakTH49ecKHe paboTh KorTpoae YPOKH
HEIe
paboTsl
1. | Tema l1.Beeocrne 6 Nel Ne2 TIpuénEe! oDpameHsd ¢ Ta00PATOPHEIM 00OpYIOBAHHEM H 4
HalMIOOEHNE 33 TOpPAMeH CReToH.

2. | Tema 2. 7 K.p. Ml 6
ATOME! XHMIIECKHIY 3MeMEHTOR

3. | Tema 3. 5 5
TIpocTEIR BeIOECTEA

4 | Temad. 16 Ne3. AHaTH3 MO9BEI H BOJEL K.p. M2 13
CoeTrHeHAT XHMITIeCHI Ned. TpETOTOBIEHHE PACTBOPA CAXAPA C 3ATAHHOR MACCOBOH Jomef
IMEMEHTOB PACTEOPEHHOTD BEIMECTBA

5 | Tema 5. 12 Ne5. TprHaKH XAMETECKHR PEaKITHIL K.p. M3 10
HaMeHeHRA, TPOHCKOIANIHE ¢
BeINECTEAMH.

6. | Tema 6. 22 Nef CroficTEA KHCIOT, OCHOBAHHA, OKCHIOE H COEH. Hroroean 10
Pacteopenne. Pacteopel. CrofcTES Ne7. Pemense 3KCOepEMEHTATEHELY 34031 K.p. Ned
PaCcTBOPOE AMIEKTPOIHTIOR.
Hroro: 63 i} 4 58




COJAEPKXAHUE N3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBenenne B xummuio (6 1)

XUMU — HayKa O BELIECTBAX, UX CBOMCTBAX U IMPEBPALICHHUSX.

[ToHsATHE 0 XUMHUYECKOM 3TIEMEHTE U (hOpMax €ro CyIIeCTBOBAHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U CJIOXKHBIX BEIIECTBA

[IpeBpamenus BemiecT. OTINYNE XUMUYECKUX PEAKIIMNA OT (PU3NUECKUX SIBICHHUNA. POJIb XUMHM B KU3HU YETIOBEKA.

Kpatkue cBeieHus1 3 HCTOPUU BOZHUKHOBEHUS U pa3ButHs xumud. [lepnoa anmxumun. [Torstue o punocopckom kamue. Xumust B XVI B. PazButne xumun Ha
Pycu. Ponb oTedecTBEHHBIX YUCHBIX B CTAHOBJICHUU XMMHYECKOM HayKku - paboTel M. B. JlIomonocoBa, A. M. bytneposa, JI.11. Menneneena.

XuMHYecKasi CHUMBOJHMKA. 3HAKM XMMHYECKUX JJIEMEHTOB M MPOUCXOXKICHHE HUX HazBaHWi. Xumuueckue Gopmynbl. MHAEKChl U KO3(POUIUEHTHI.
OTHocuTeNbHBIE aTOMHAS M MOJIEKYJIsipHas Macchl. PacueT MaccoBoil 10/ XMMHUYECKOTO 3JIeMeHTa 1o ¢popMyJie BEIIeCcTBa.

[Tepuoanueckas cucreMa xumuieckux snemMenToB J1. 1. MenneneeBa, ee CTpyKTypa: Majible U OOJBIINE IIEPUOII, TPYIIILI ¥ TIOATPYITH (TJIaBHAS U TOO0YHAS).
[lepuoanueckas cuctemMa Kak ClipaBOYHOE IMOCOOUE /IS MOJTYUYEHHS CBEIEHUN 0 XUMHUUECKHUX DJIEMEHTAaX.

PacuérHblie 3agaun. 1. HaxoxxneHne OTHOCHUTENBHOW MOJEKYJSPHOW MacChl BEHIECTBA MO €ro XMMHUYECKOW (opmyie. 2. BrunciaeHne MaccoBOi H0H
XUMHUYECKOT0 3JIEMEHTA B BEIIECTBE O ero opmyiie.

IIpakTyeckas padora Ne 1
[TpaBuna TexHuKH 6€30MACHOCTH MpU paboTe B XuMUUYeckoM kabuneTte. JlabopaTopHoe o0opyaoBaHre U 0OpalieHUe C HUM.

IIpakTnyeckas padora Ne 2
Habmonenue 3a ropsimeii cCBE4Oi.

IIpeMeTHBIE Pe3YIbTAThI 00YYEHHS

VYyamuiicst TOKEeH ymems:

®  HCMOJB30BATh MPU XAPAKTEPUCTHUKE BEIIECTB TOHATHS: «aTOM», «MOJIEKYJIa», «XMMHUYCCKHHA AIIEMEHT», «XMMUUECKUN 3HAK, UM CUMBOJI», «BEIIIECTBOY, «IPOCTOE
BEIIECTBOY», «CIIOKHOE BEIIECTBOY», «CBOMCTBA BEINECTBY», «XUMHYCCKHE SBICHUSD, «(DU3MUCCKUE SIBICHUSD), «KOI(DPHUIIMEHTHI», «UHACKCHD, «OTHOCUTEIbHAS
aTOMHasl Maccay, «OTHOCUTEIIbHASI MOJICKYJISIPHAS Maccay, «MaccoBas OIS DJICMEHTay,

® 3HATh: MPEIMETHI U3yUYCHUS €CTECTBEHHOHAYYHBIX TUCIUILINH, B TOM YHCJIE XUMHH; XHMHYECKUE CUMBOJIBI, UX Ha3BaHM U MPOU3HOIICHUE;

e KJaccCU(UIMPOBATH BEIIECTBA [0 COCTABY HA MPOCTHIC U CIOKHBIE;

® pa3IMuaTh: TeJa U BEUIECTBA; XUMUYECKUM PJIEMEHT U TIPOCTOE BEIIECTRO;

® ONUCHIBaTh: (OPMBI CYIIECTBOBAHHUS XHMHUYECKHUX DJJIEMEHTOB (CBOOOJHBIE aTOMBI, IMPOCThIE BEIIECTBA, CIOXKHBIC BEIIECTBA); TaOMMUHYIO (opmy
[Tepunoarueckoil CUCTEMBI XUMHUYECKUX AJIEMEHTOB; MOJIOXKEHKE 37ieMenTa B Tabsmie 1. 1. MenaeneeBa, UCTIONB3ys MOHATHS «IIEPUOI», «TPYIITIay, «TJIaBHAS
MOATPYIITIAY, «II000YHAS MOATPYIINAY»; CBOWCTBA BEHIECTB (TBEPABIX, KHUIKHUX, Ta3000pa3HbIX);

® OOBSCHATH CYIIHOCTh XUMHUYECKHX SBICHHUH (C TOYKU 3PEHUS aTOMHO-MOJICKYJISIPHOTO YUEHHS) U UX MPUHIUIHAILHOE OTINYUE OT GU3NYECKUX SIBICHUI;

® XapaKTepU30BaTh. OCHOBHBIC METOJbI M3YYCHHSI €CTECTBEHHBIX IUCIUIUIMH (HAOIIOACHHME, YKCIEPUMEHT, MOJCIMPOBAHKE); BEIIECTBO MO €r0 XUMUYECKOU
dhopmysie corjacHo TUTaHy: KauyeCTBEHHBIH COCTaB, THI BEIIECTBA (MPOCTOE WIIM CIIOKHOE), KOJTUYECTBEHHBIN COCTaB, OTHOCUTEIbHAS MOJIEKYJIsIpHAs Macca,
COOTHOIIIEHHE MACC 3JIEMEHTOB B BEILIECTBE, MACCOBBIE JOJIU SJIEMEHTOB B BEILIECTBE (/17151 CJI0KHBIX BEIIECTB); POJIb XUMUHU (TIOJIOKUTENIbHYIO U OTPHULIATEIIbHYIO)
B JKM3HM YEJIOBEKA, apTYMEHTUPOBATh CBOE OTHOIIIEHHE K 3TOH IIpodieme;

® BBIUUCIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MacCy BEIIeCTBa U MAaCCOBYIO JIOTIO XMMHUYECKOTO JIEMEHTa B COCTMHCHUSIX



® TIPOBOJIUTH HAOJIOJCHHUS CBOWCTB BEILIECTB U SIBJICHUH, IPOUCXOAAIINX C BELIECTBAMH;
e coOuoaTh NMpaBKiia TEXHUKH O€30MIaCHOCTH MPH MPOBEACHUH HAOIIOCHUN U TaOOPaTOPHBIX OIBITOB.

MetanpeaMeTHbie pe3yJbTaThl 00y4eHus

VYyamuiics NOJKEH ymems.:

OIIpENIeNIATh MPOOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBUE MEXKTY KEITAEMbIM U JICHCTBUTEIIbHBIM;

COCTABJISATH CJIOKHBIN IIJIAH TEKCTA;

BJIAJICTh TAKUM BUJOM H3JIOKEHUS TEKCTA, KaK IOBECTBOBAHMUE;

0] PyKOBOJICTBOM YUHUTEIIsl IPOBOJUTH HEMOCPEICTBEHHOE HAOII0ICHUE;

M0JT PyKOBOZCTBOM YUUTEIISE OPOPMIISATH OTUET, BKIIOYAIONINI ONMCAaHNE HAOIIOCHHSI, €r0 pe3yIbTaTOB, BHIBOJIOB;

UCIOJIb30BATh TAKOM BUJI MBICICHHOT'O (M1€JIbHOT0) MOIEIMPOBAHNS, KAK 3HAKOBOE MOJIEIMPOBAaHUE (HAa MPUMEPE 3HAKOB XMMUYECKHUX JIEMEHTOB, XUMUYECKHX
bopmym);

MCTIOJIb30BATh TAKOH BHJI MATEPUATBHOTO (IIPEIMETHOT0) MOJCTUPOBaHMS, KaK (PU3NUECKOE MOJICIMPOBAHNUE (HA IPUMEPE MOICIMPOBAHUS aTOMOB M MOJICKYJI);
MOJTy4YaTh XMMUYECKYI0 HH(POPMALIUIO U3 PA3TUYHBIX HCTOYHUKOB,

OTIpENIENIATh OOBEKT U acIeKT aHaJh3a U CUHTE3a;

OIPENIENIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C ACTIEKTOM aHAJIM3a U CHHTE3a;

OCYIIECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMUCAaHNE KOMIIOHEHTOB OOBEKTa;

OIPENIeNIATh OTHOIIECHHUS 00BEKTA € IPYTUMH O0BEKTAMU;

OIIPENIENIATh CYIIECTBEHHbIE IPU3HAKU O0BEKTA.

Tema 2. ATOMBI XUMHYECKHX IJIEMEHTOB (7 u)

ATOMBI KaK (bopMa CYHICCTBOBAHUA XUMHUYCCKUX 3JICMCHTOB. OcHOBHEIE CBCIACHUSA O CTPOCHHUU aTOMOB. I[OKaSaTeJIBCTBa CJIO)KHOCTU CTPOCHUA aTOMOB. OIBITEI
Pesepdopna. [lnanerapuas Mojenb CTpOEHUS aToMa.

CocTaB aTOMHBIX AACP: NPOTOHBI U HGfITpOHBI. OTHOcHUTeNbHAs aTOMHas Macca. B3auMOCBsI3bL HOHSATHH «IIPOTOHY, ((HGfITpOH», «OTHOCHUTCIIbHAsA aTOMHasAa
Maccay.

N3menenue uucna IIPOTOHOB B ApC aTOMA - O6pa3OBaHI/IC HOBBIX XUMHUYCCKHUX SJICMCHTOB.

W3meHeHnne yucia HEHTPOHOB B siApe atroMa - oOpa3oBaHue H30TONOB. COBPEMEHHOE OMPEACIICHHE TOHSITHS «XMUMHYECKHUH 3eMeHT». M30Tombl Kak
Pa3HOBHUAHOCTHU ATOMOB OAHOI'O XUMHUYCCKOI'O 3JICMCHTA.

OnekTpoHbl. CTpOCHHE JIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYeCKuX deMeHTOB Nel-20 nepuoanyeckoit cuctemsl 1. 1. Menneneera. [Tonstue o 3aBepiieHHOM
Y HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPTETUYECKOM YPOBHE).

[Tepmonnueckas cuctema XxuMudeckux saeMeHToB JI. M. MeHneneeBa u cTpoeHHe aTOMOB: (PM3MYECKUN CMBICI MOPSIAKOBOTO HOMEpa 3JIeMEeHTa, HoMepa
IPYIIIIbI, HOMEpa Nepuoia.

M3MeHeHne yucia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToOMa XMMHUYECKOT0 3J€MEHTa - 00pa30BaHME MOJOKUTENbHBIX U OTPULIATEIbHBIX HOHOB.
I/IOHBI, O6paSOBaHHBIe aTOMaMHU MCTaJIJIOB U HEMETAJIJIOB. HpI/I‘II/IHBI W3MEHEHHUS METAJUINYSCKUX U HEMETAJUINYECKUX CBOMCTB B nepuoaax v rpymniax.

O6pa3oBanne OuHapHBIX coenuHeHui. [lonaTre 00 noHHOM cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBS3H.



B3anmopelicTBe aTOMOB XMMHYECKHX 3JI€MEHTOB-HEMETAJNIOB MEXIy co00il - oOpa3oBaHME IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBaneHTHas

HCIOJIAPpHAasA XUMHUYCCKas CBA3b.

DJEKTPOHHBIEC U CTPYKTYpHBIE (POPMYIIBI.
B3anMoeiicTBre aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIIIIOB MEXKTy COO0M - 00pa3oBaHre OMHAPHBIX COSAMHEHNH HEMETAUIOB. DJIEKTPOOTPHUIIATEIIEHOCTb.

[ToHsITHE O KOBAJIECHTHOM MOJISIPHOW CBS3H.

B3anmopeiicTBre aTOMOB XUMHYECKUX 3JIEMEHTOB-METAINIOB MEXKIY CO00# - 00pa3oBaHNE METANTMYECKUX KpUCTa/LIoB. [ToHATHE O METAINTMYECKON CBS3H.
JdemoncTpauuu. Mozenn aTOMOB XUMUYECKHUX 3JIEMEHTOB. [leproanueckas cucrema xumuueckux 3iueMeHToB Jl. . Menaeneesa.

IIpeaMeTHBIE Pe3VJIbTAThI 00YUeHUs

VYyamuiics NOJKEH ymems.:

HCIIOJB30BaTh IIPU XapaKTEPUCTUKE aTOMOB IIOHATHS: «IPOTOH», «HEUTPOH», «DJIEKTPOH», «XUMHUUYECKMH DJIEMEHT», «MacCOBOE YHUCIIO», «U30TOI»,
«QIIEKTPOHHBIN CIIOW», «IHEPIreTUUYECKUN YPOBEHBY, «JIEMEHTBI-METAJIbD, «3JIEMEHTBI-HEMETAJUIbI»; IPU XaPaKTEPUCTUKE BEILECTB MOHATHS «MOHHAS CBS3bY,
«HMOHBI», KKOBAJICHTHAs HEIOJIIPHAs CBSI3b)», KOBAJIEHTHAs MOJIIPHAs CBA3b), «AIEKTPOOTPULATEIBLHOCTDY, «BAJIEHTHOCTBY, «METAJNINYECKAs CBA3bY;
OIIHUCHIBAaTh COCTaB M CTPOCHHUE aTOMOB JIEMEHTOB C MOPsIKOBbIMU HOMepaMu 1—20 B Ilepuoanueckoil cucreMe xumuueckux 3nemeHToB /1. . Menneneesa;
COCTABJISATh CXEMBI pACIpeeICHUs IIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKE aTOMOB; CXEMbl 00pa30BaHUs pa3HbIX TUIIOB XUMUYECKOM
CBsI3M (MOHHOM, KOBAJICHTHOM, METAJNTUYCCKOM );

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMHUYECKUX IEMEHTOB (3apsiioB sJIep aTOMOB, YMCJIA 3JEKTPOHOB HAa BHEIIHEM JIEKTPOHHOM CJIO€, YUCIIO
3aI0JIHIEMBIX 3JIEKTPOHHBIX CIIOEB, PaJUyC aTOMa, JEKTPOOTPULIATENBHOCTD, METAIJINYECKHE U HEMETAININYECKHE CBOWCTBA) B IEPUOAAX U IPyMNIax (TIaBHBIX
noarpynnax) [lepuonnueckoi cucteMbl XUMHUYeCKUX d51eMeHToB JI. V1. MeHeneeBa ¢ TOUKH 3peHUsI TCOPUU CTPOCHHS aTOMa,

CPaBHHBATh CBOMCTBA aTOMOB XHMHYECKUX 3JIEMEHTOB, HAXOAAIIMXCS B OAHOM IIEPHOAE WM INIaBHOM mnoxarpynme [leppoaudeckor CUCTEMBI XMMHUYECKHUX
anemenToB [I. . MenpaeneeBa (3aps/10B si€p aTOMOB, YHACIIA 3JIEKTPOHOB HAa BHELIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aMOJIHAEMBIX AJIEKTPOHHBIX CIIOEB, PAJANYC
aTOMa, 3JIEKTPOOTPULIATENBHOCTD, METAJUIMYECKNE U HEMETAJNINYECKUE CBOMCTBA);

JlaBaTh XapaKTEPUCTUKY XMMHUUECKHX 3JIEMEHTOB 110 UX M0JIOXKEHNUIO B Ilepnoanueckoil cucteme xumuueckux aneMeHToB 1. M. MenaeneeBa (XuMuieckuil 3Hax,
MOPSAKOBBIM HOMEp, IEPHOJ, TPyINa, HOATrPyIIa, OTHOCUTENIbHAS aTOMHAs Macca, CTPOEHUE aToMa — 3apsi]l 47Ipa, YUCIIO IPOTOHOB U HEHTPOHOB B s7pe, od1iee
YHCJIO 3JIEKTPOHOB, PACIPEAEIICHNE IIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SIM);

OTIPENIENIATh THII XMMUYECKOH CBSI3U 10 (pOpMyJie BEIIECTBA,

IIPUBOJUTH IIPUMEPHI BELIECTB C Pa3HBIMU TUIIAMU XUMUYECKOU CBS3H;

XapaKkTepu30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBs3U (OOMEHHBIN), NIOHHOM CBSA3M, METAJUINYECKOH CBSI3H;

YCTaHaBIMBATh IPUYNHHO-CIICCTBEHHBIE CBA3U: COCTAB BELIECTBA — TUIl XUMUYECKOU CBSA3H;

COCTaBIIATH (POPMYJIbI OMHAPHBIX COETMHEHUN IO BAJIGHTHOCTH;

HaXOJUTh BAJICHTHOCTD 3JIEMEHTOB 110 (OpMyJie OMHAPHOTO COSTMHEHHUS.

MeTanpeameTHbie pe3yJibTaThl 00y4eHUs

VYyamuiicst JOJIKEH ymemsy:

(hopMyITHpOBaTh THIOTE3Y IO PEIICHUIO TIPOOIIEeM;
COCTABIIATH TUIAH BBITIOJHEHUS Y4eOHOM 3a7auu, PEIIeHHs TPOOJIEM TBOPUYECKOTO M IIOMCKOBOTO XapaKTepa, BHITOJHEHHS TPOSKTa COBMECTHO C YUHTEIICM;
COCTABIISITh TE3HUCHI TEKCTA,



® BJIAJCTh TAKHMM BHIOM HU3JIOXKCHHUA TCKCTA, KaK OIIMCAHUC,

MCIIOJIb30BaTh TAKOW BUJI MBICJICHHOTO (MI€IbHOTO) MOISTTHUPOBAHUS, KAK 3HAKOBOE MOJICIIMPOBAHKE (HA IIPUMEPE COCTABIICHHS CXeM 00pa30BaHMs XUMHUECKON
CBSI3H);

WCTIOJIh30BaTh TAKOH BHJI MaTePHAIHHOTO (TPEIMETHOTO) MOJICIIMPOBAHUS, KaK aHAIIOTOBOE MOJICITUPOBAHHE;

WCIIOJIh30BaTh TAKOW BHJI MaTEPUATIBLHOTO (MPEIMETHOTO) MOJICTUPOBAHUS, KaK (U3HYECKOE MOJICITMPOBAaHNE (HA TPUMEPE MOIEIICH CTPOSHUSI aTOMOB);
OTIPENIENIATh OOBEKTHI CPABHEHUS U ACTIEKT CPAaBHEHUS 00BEKTOB;

BBITTOJIHATH HETIOJIHOE OJTHOJIMHEWHOE CpaBHEHHCE,

BBITOJIHATH HETIOJIHOE KOMIUIEKCHOE CPAaBHEHHE;

BBITIOJIHATH ITIOJIHOC OﬂHOHHHCﬁHOG CpaBHCHHC.

Tema 3. IIpoctbie BemecTBa (Su)

[TonmoxeHne MeTamioB U HEMETAJUIOB B MEPUOJUYECKON chcTeMe XuMHUecKux 3ieMeHToB JI. M. Menaeneesa. Baxueiilre npocThie BEIIECTBA - METAJLIBL:
XKese30, aAMFOMUHUHN, KaJabIIuid, MarHui, HATpui, kanuid. O0mue Gu3ndeckre CBOMCTBA METAIIOB.

BaxHeiimue mpocTeie BEIIECTBA - HEMETAJUIbI, 00pa30BaHHBIE aTOMaMH KHCJIOPOJa, BOIOPOAA, a3oTa, cepwl, (ocdopa, yraepoaa. CrmocoOHOCTH aTOMOB
XUMHUYECKUX IJIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJTIOTPOIHUs. AJUTOTPOITHBIE MoIM(UKauu KUCIopoa, pocdopa u ooBa. MeTaninueckue u
HEMETAJUIMUYECKUE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTENBHOCTD JEJICHUS MPOCTHIX BEIIECTB HA METAJIIIbl U HEMETAJUIBI.

[TocTostaras ABoraapo. Konmnuectso BemectBa. Moib. MomsipHast Macca. MosisipHbIii 00beM Ta3000pa3HbIX BenlecTB. KpaTHbie e TMHUIIBI KOJIMYECTBA BEIIECTBA
— MHWJUTHMOJIb U KHJIOMOJIb, MIJUTHMOJISIPHAS. U KUJIOMOJISIPHASI MacChl BEIIECTBA, MUJUTUMOIISIPHBIA U KHUJIOMOJISIPHBINH 00bEMBI Ta3000pa3HBIX BEIIIECTB.

PacueTsl ¢ MCIoMb30BaHUEM MOHSITHI «KOJIUYECTBO BEMIECTBAY, «KMOJISIPHASI MAccay, «MOJIAPHBIN 00BEM Ta30B»,«ITOCTOSTHHAS ABOTaAPOY.

PacueTrHble 3a1a4u. 1. Beruncinenne MOISIpHON MacChl BELIECTB 110 XUMUYECKUM (popmyiiam. 2. PacyeTsl ¢ MCTIOIb30BaHNEM MOHSATHI «KOJIMYECTBO BEILIECTBAY,
«MOJISIpHAST Maccay, «MOJISIPHBIA 00bEM Ta30B», «IIOCTOSTHHAST ABOTAIPO».

JemoncTpanun. Hekotopbie MeTaIbl 1 HEMETAJUTBI KOJMYECTBOM BemlecTBa | Mosib. Moienb MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

HDeHMeTHbIe PE3VIALTATHI OﬁvquI/Iﬂ
VYyamuiicst JOJIKEH ymemsp:
® UCIOJB30BaTh NPU XaPAKTEPUCTUKE BEIIECTB TMOHATHSI: «METAJIIb), «IUIACTUYHOCTBY», «TEIJIOMPOBOJHOCTBY, «AJIEKTPONPOBOIHOCTDY, «HEMETAJUIbD,
«aJUTOTPOMUS», «ATIOTPOITHBIC BHIOM3MEHEHUS, HITH MOTUDUKALIAN;
ONMUCHIBATH MOJIOKEHHUE DIIEMEHTOB-METAIIOB U 3JIEMEHTOB-HEMETAIUIOB B [lepuoauueckoil cucteMe xumuieckux 3iaeMeHToB . 1. Menneneesa;
KJIACCU(UIIUPOBATH IPOCTHIE BEIIECTBA HA METAJIIBl M1 HEMETAJLIbI, SJICMECHTHI;
ONpeNesATh NPUHAIIEKHOCTh HEOPraHUYECKUX BEUIECTB K OAHOMY M3 U3YUYEHHBIX KJIACCOB — METAJIbl 1 HEMETALIbI;
JTIOKA3bIBATh OTHOCUTEJIBHOCTD JEJIEHUS MPOCTHIX BEIIECTB HA METAJIJIBI 1 HEMETAJLIIBI;
XapaKTepPU30BaTh 001Ke GU3NIECKUE CBOMCTBA METAIIJIOB,;
YCTaHABIUBATh MPUUUHHO-CJIEACTBEHHBIE CBA3U MEKy CTPOCHUEM aTOMa U XMMUYECKOM CBSI3bIO B MPOCTHIX BEHIECTBAX — METAJIJIAX U HEMETAJIAX;
O00BSACHITH MHOTOOOpA3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK ajIOTPOIIHS;
OMHCHIBATh CBOMCTBA BEIIECTB (HA MPUMEPAX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB);
coOro1aTh MpaBUiia TEXHUKKA O€30MaCHOCTH TPU MPOBEACHUU HAOIIOICHHU 1 TA0OPAaTOPHBIX OIBITOB;
MCIIOJIb30BaTh MPHU PEIICHUU PACUYETHBIX 3a7a4 MOHATHUS: «KOJIMYECTBO BEIIECTBA», «MOJIbY, IIOCTOSTHHAS ABOTaipo», «MOJISIpHAS MacCay, «MOJISIPHBIN 00beM
razoB», KHOPMaJbHbIC YCIOBU;




® TIPOBOJUTH PACUETHI C UCTIOIH30BAHUEM MOHITUN: «KOJIMYECTBO BEIIECTBAY», «MOJIIPHAsI MAacca», «MOJISIPHBIA 00BEM I'a30B», «IIOCTOSTHHAs ABOTAPO».
MetanpeameTHble pe3yJbTaThl 00y4YeHus

VYyamuiics OJKEH ymems.:

® COCTaBIISITh KOHCIEKT TEKCTa;

® CaMOCTOSITENBHO UCTIOIB30BATh HEMOCPEICTBEHHOE HAOIIOICHNUE;

®  CaMOCTOSITENBHO OPOPMIIATH OTUYET, BKIIOYAIOIINN OTMIMCaHUEe HAOIIOIEHUS, €T0 PE3yIbTaTOB, BHIBOJIOB;
®  BBINOJHATH MOJIHOE KOMIUIEKCHOE CPABHEHHUE;

°

BBITIOJIHATE CPABHCHHE 110 aHAJIOTUH

Tema 4. CoeguHeHHSI XUMHYECKHX 3J1eMeHTOB (16 u)

Crenenb okucienus. OnpeneneHrue CTeNeHN OKUCICHHS 3JIEMEHTOB M0 XuMudeckoil popmyre coeaunenus. CocraBienue Gpopmyn OMHAPHBIX COEAMHEHUH,
o0mmuii crioco6 ux Ha3pIBaHUs. BUHApHbBIE COETMHEHNUS: OKCUIBI, XIOPUIbI, Cyabhuasl u ap. CoctaBnenue ux ¢popmyi. [IpeacraBurenu okcuaoB: Boja, yIIeKUCIbIN ra3
1 HeralleHas u3Bectb. [IpencraBurenu neTy4ux BOJOPOIHBIX COEAUHEHHI: XJIOPOBOAOPOA U aMMHAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHMs. PacTBOpuMOCTh ocHOBaHMH B Boje. Tabiuiia pacTBOPUMOCTH THAPOKCHIIOB U conel B Boze. IIpeacraButenu menoueii:
TUAPOKCHUIBI HATPHUSL, Kanus U Kainbuus. [loHsTHe 0 kauecTBeHHBIX peakuusax. MHaukatopel. I3MeHeHne oKkpacKku HHAWKATOPOB B IIEJIOUHOU Cpee.

Kucnorsl, ux cocraB u HazBanus. Knaccuukanus kucioT. IIpencraButeny KUCIOT: cepHas, COJsHAas M a30THas. VI3MeHeHHEe OKpacKu WHAMKATOPOB B
KHUCJIOTHOM cpenie.

Conun xak MpOU3BOJHBIE KUCIOT M OCHOBaHMA. X coctaB u HazBaHus. PactBopumocTh coneli B Boxe. IIpencraBurenu coneit: Xjaopua HaTpus, KapOoHAT U
dbocdar kanpus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

MexMoIeKyJIIpHbIE B3aUMOEHCTBHS. THIBI KPUCTANIMYECKUX PEIIETOK: NOHHAsA, aTOMHAs!, MOJIEKYJISIPHAS U METAJUIMYECKasi. 3aBUCUMOCTh CBOMCTB BELIECTB
OT THUIIOB KPUCTAJNINYECKUX PEILIETOK.

BemecTBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIECTB MOJIEKYJIIPHOTO CTPOCHHS.

Uuctele BenecTBa U cMecu. [Ipumepsl JKUIKUX, TBEPABIX U Tra3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX BEIMIECTB U cMecei. MIx coctaB. MaccoBast u oObeMHast
JI0JIA KOMIIOHEHTa cMeCH. PacueTsl, CBsI3aHHBIE C UCIIOJIB30BAHUEM MTOHATHUS JOJIA.

PacuérHbie 3agauun. 1. Pacder maccoBoil U 00BEeMHON J0Je KOMIIOHEHTOB CMECH BelIecTB. 2. BhIUMCICHHE MAcCOBOHM JONHM BEUIECTBA B PacTBOPE IO
M3BECTHOM Macce pPAcTBOPEHHOIO BEIIECTBA M Macce pacTBOpHUTelNs. 3. BpluncieHwe Macchl pacTBOPSIEMOrO BELIECTBA U PACTBOPHUTENS, HEOOXOAMMBIX IS
IIPUTOTOBJIEHUS OIPEIEICHHOM MacChl paCTBOPA ¢ U3BECTHOM MacCCOBOM J10JIEW paCTBOPEHHOI'O BELIECTBA.

JdemoncTpanuu. OOpa3isl OKCUIOB, KHCJIOT, OCHOBAaHUW M cojieil. Moienu KpUCTaUTMYECKUX PEIISTOK XJIOpUIa HaTpus, anMasza, okcuaa yriaepona (IV).
CrniocoObI pa3aeneHus cMecei, TUCTHIUIALNS BOJIBL.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3IlaMu BEIIECTB Pa3HBIX KIaccoB. 2. Pa3nenenue cMmeceid.

IIpakTnyeckasi padora Ne 3.AHanu3 NOYBBI U BOJIBI.
IIpakTuyeckass padora Ne 4.IIpurotoBieHne pacTBOpa caxapa ¢ 3aJ1aHHON MacCOBO#l J0Jiel paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHBIE Pe3VJIbTAThI 00YUeHUs

VYyamumiics OJKEH ymems.:



HCTIOJIb30BATh MPU XapaKTEPUCTUKE BEIIECTB MOHATHUS: «CTETIEHb OKUCIICHUS, «BAJICHTHOCTBY, OKCH/IbI», «OCHOBAHUS», CILEJIOUN», KKAUYECTBEHHAsS pEaKIIHs»,
«UHAMKATOP», KKUCIOTBD), «KUCIOPOACOAEPKAIINE KUCIOTh», «OECKHCIOPOAHBIE KUCIOThD), «KUCIOTHAs CPellay, «ILEeJIOYHas Cpellay, «HeUTpalabHas cpeaay,
«ukana pH», «comm», «aMopgHbIe BEIIECTBa», «KPUCTATUNINYECKUE BEIIECTBAY, «KPUCTAJUIMYECKAs] PEIIETKA», «MOHHAS KPUCTAJUINYECKask PelIeTKay, «aTOMHAs
KpHUCTAJUNINYECKask PELIETKa», «MOJIEKYJISIpHasl KPUCTAJUINYECKAs PelIeTKay, «METaJUInYecKas KpUCTaUInYecKas PEeLIeTKa», «CMECHY;

KJ1acCU(UIUPOBATh CI0KHbIE HEOPTaHMUECKUE BELIECTBA 10 COCTABY HA OKCH/JIbl, OCHOBAHUS, KMCIIOTHI U COJIU; OCHOBAHUS, KMCIIOTHI ¥ COJIU 110 PACTBOPUMOCTHU
B BOJIE; KMCJIOTBI 10 OCHOBHOCTH U COJIEP>KaHUIO KHCIIOPOAA;

OTIPENIENIATh MPUHAIIC)KHOCTh HEOPTAaHMUECKUX BEIECTB K OAHOMY M3 U3YYEHHBIX KJIacCOB (OKCHIBL, JIETyYHE BOJOPOIHBIC COSIUHEHHSI, OCHOBAHHSI, KMUCIIOTHI,
conun) o popmyiie;

OIUCBIBATh CBOMCTBA OTJEIBHBIX MTPEJICTABUTENEH OKCHUIIOB (Ha IIPUMEPE BObI, YTIEKHCIIOrO Ia3a, HEralleHOH U3BECTH), JIETyUYUX BOJOPOIHBIX COETUHEHNH (Ha
IIpUMepe XJI0POBOAOPOJIa U aMMHUAKa),0CHOBaHUI (Ha MpUMepe THAPOKCUIOB HATPHsl, Kallus U Kajblus), KUCIOT (Ha IpUMEpe CEPHOM KUCIIOTHI) U cojiel (Ha
puUMepe XJI0pua HATpHs, KapOoHaTa Kablusl, pocdaTa KaabIus);

OIPENIENIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

COCTaBJIATh (POPMYJIbI OKCH/IOB, OCHOBAHUH, KUCIOT U COJIEH MO BAJEHTHOCTAM U CTEIEHAM OKHUCIICHHs 3JIEMEHTOB, a TAKXKe 3apsiiaM MOHOB, YKa3aHHBIM B
TabIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJICH;

COCTABJISATh Ha3BaHUS OKCUIOB, OCHOBAHUI, KUCIIOT U COJICH; CPAaBHUBATH BAJICHTHOCTD M CTETIEHb OKUCIICHUS; OKCUIbI, OCHOBAHHUS, KUCIIOTHI U COJIU 10 COCTaBY;
UCIOJIb30BATh TAOIHILy PACTBOPUMOCTH JUIsl ONPEAETICHNs] PACTBOPUMOCTH BELIECTB;

YCTaHABJIMBATh T€HETHUYECKYIO CBA3b MEXY OKCHIOM U THAPO-KCHIOM M HA00OpOT; NPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEKAY CTPOEHHUEM aTOMa, XUMHUYECKOH
CBSI3bI0 U TUIIOM KPUCTAJUINYECKOHN PEIIeTKH XUMHUUECKUX COCTUHEHUH;

XapaKkTepu30BaTh aTOMHBIE, MOJICKYJIIPHBIC, NOHHBIE METAJUINYECKHE KPUCTAUIMYECKUE PEIIETKU; CPEIy pacTBOpa ¢ IOMOIIBIO MKaibl pH;

MPUBOAUTH TIPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAIUTMYECKON PEIIeTKH;

MIPOBOJIUTH HAOJIOJICHNS 32 CBOMCTBAMHU BEIIECTB U SIBICHUSMH, TIPOUCXOSIIUMH C BEIIECTBAMH;

co0Jr0IaTh MpaBHiIa TEXHUKHU O€30MaCHOCTH MPU MPOBEACHUH HAOIOJCHUN U ONIBITOB;

HCCIIeI0BaTh CPely PacTBOPa C MOMOIIBIO HHANKATOPOB; SKCIIEPUMEHTAILHO PA3JINYaTh KUCIOTHI U IIEJI0YH, OJIb3YsICh HHANKATOpaMH;

UCIOJIb30BATh MPHU PEIICHUH PACUETHBIX 3aJa4 MOHATHS «MaccoBasl JOJIS 3JIEMEHTA B BELLIECTBE», «MACCOBasl OISl PACTBOPEHHOTO BELIECTBAY, «0OBEMHAsI OIS
ra3o00pa3HOro BEUIECTBAY;

IIPOBOJIUTH PAcyeThl C MCIHOJIb30BAHUEM IOHATHH «MaccoBas JOJIS AJIEMEHTA B BEIIECTBE», «MAcCcOBas JIOJII PACTBOPEHHOTO BEILECTBA», «OObEMHAs IOJIS
ra3000pa3HOro BEILECTBAY.

MeTanpeameTHble pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymemsy:

COCTaBJISITH HA OCHOBE TEKCTa TaOJHUIIbI, B TOM YHucIie ¢ mpuMenennem cpeacts UKT;

MO/ PYKOBOJICTBOM YUYHUTENSI IPOBOJIUTH OTIOCPEIOBAaHHOE HAOIIOICHNE

IOJ] PYKOBOJICTBOM YUHUTENS OPOPMIISITH OTUET, BKIIFOYAIONTUIN OMHCAaHUE IKCIIEPUMEHTA, €T0 PE3yJIbTaTOB, BHIBOJIOB;

OCYILECTBIISATh MHIYKTUBHOE 000011eHHE (OT €IMHIYHOTO JJOCTOBEPHOT'O K 00IIEMY BEPOSTHOCTHOMY), T. €. ONPEACTATh OOLIHME CYIECTBEHHbIE IPU3HAKU JBYX
1 6oJiee 00BEKTOB M (PUKCUPOBATH UX B (hOpPME MMOHATHSI W CYKICHHUS;

OCYIIECTBIIATh JeAYKTUBHOE 00001IeHHE (TOBEICHNE SAUHUYHOTO JOCTOBEPHOTO 101 0011Iee TOCTOBEPHOE), T. €. aKTYaJTU3UPOBATh MOHATHE WU CYXKJICHUE, U
OTOXICCTBJISITH C HUM COOTBGTCTBYIOIJ_II/IG CYIJ_IGCTBCHHBIG HpI/I3HaKI/I OJHOI'0 nin 601166 OGLGKTOB;



® OMpeneNiTh acleKT Kiaccu(uKaluy;
® OCYILECTBJISATH KIACCU(PHUKAIHIO;
® 3HAaTh M UCMOJB30BATH PA3IMUHBIEC (POPMBI MIPEACTABICHUS KIACCUPUKAIIH.

Tema 5. W3meHeHus, npoucxoasiue ¢ Bemecrsamu (12u)

[TonsTHE sABIIEHMN KaK W3MEHCHHMM, NMPOUCXOIMALIMX C BELIECCTBAMM. SIBJIICHHSA, CBA3AHHBIC C M3MEHEHHUEM KPHCTAUIMYECKOTO CTPOCHHS BEILECTBA IIPH
MOCTOSIHHOM €ro cocTaBe, (usuueckue sBieHus. DuU3NyecKue SBJICHUS B XUMHH: JUCTHUIALNSA, KPUCTAUIM3AIMs, BBIIApUBAHHE M BO3TOHKA BEILECTB,
HEeHTpU(yTrUpOBaHUE.

SIBneHus, CBA3aHHBIE C N3MEHEHHEM COCTaBa BEIIECTBA, - XUMUUECKUE peakuu. [I[pu3Haky 1 ycnoBHs NPOTEKaHUs XUMUYECKUX peakiuii. [lonsTre 06 3k30- 1
SHAOTEPMHUUYECKUX PEaKUUAX. Peakiuy ropeHus Kak 4aCTHBIN ClIy4aid SK30TEPMUUYECKHUX PEAKIIUH, IPOTEKAIOINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHHUsI MacChl BeIeCTB. XMMUYECKHE ypaBHEHUS. 3HaUeHUE UHCKCOB U K03 duientoB. CocTaBieHHE ypaBHEHUNA XUMUYECKUX PEaKIIHA.

PacueTsl 0 XMMHYEeCKMM ypaBHEHMsAM. PerieHue 3ajad Ha HaxXxoKICHHE KOJMYECTBA BEILECTBA, MAcChl WJIM 00beMa MPOAYKTa PEaKIHMM IO KOJIUYECTBY
BEIIIECTBA, Macce WIN 00BEMY HMCXOJHOTO BellecTBa. PacdyeTsl ¢ MCMOIb30BaHUEM MOHATHUS «JIOJI», KOTJa MCXOJIHOE BEUIECTBO JaHO B BHUJE PacTBOpa C 3aJaHHOM
MAacCCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA WJIA COJICPIKUT OMPEIECICHHYIO T0I0 MIPUMECEH.

Peakuuu paznoxenus. [lonsatue o ckopoctn xumudeckux peakuuil. Karanuzartopel. @epMeHTHI.

Peakiuu coenunenus. Karanuruueckue u Hekatanutuieckue peakuuu. O6paTuMble 1 HEOOpAaTUMBbIE PEAKIIHH.

Peakuuu 3amerieHns. DNEKTPOXUMUYECKUH Psi/i HATIPSHKEHUHM METAIJIOB, €70 UCIIOJIb30BaHKE /1JIs IPOTHO3UPOBAHUS BOZMOXKHOCTH IIPOTEKAHUS pEAKLIUN MEXKIY
MeTaJlJIaMU M paCTBOpPaMU KUCJIOT. Peakuy BBITECHEHUS OJJHUX METAJIOB U3 PACTBOPOB UX COJIEH APYTUMHU METAIITIAMH.

Peakuuu oomena. Peakuuu HelTpanu3auu. Y cIOBUs IPOTEKaHUs Peaklnii oOMeHa B pacTBOpax /10 KOHIIA.

Tunsl XuMUYECKUX peakiuil (1o NPU3HAKY «YUCIIO U COCTAB MCXOJHBIX BELIECTB U MPOAYKTOB pPEeaKM1») Ha IPUMEPE CBOMCTB BOJbI. Peakius pazinoxeHus -
NEKTPOJIN3 BOJBL. Peakuum coenuHEHWs - B3aMMOJCHCTBHE BOJBl C OKCHAAMHU METAIJIOB M HeMeTamwioB. [loHsTHe «rumpokcunab». Peakunmu 3amenieHus -
B3aUMOJICHCTBHE BOJIBI C IIEJIOYHBIMU U ILEI0YHO3EMENbHBIMU MeTaIaMU. Peakiuu oOMeHa (Ha mpuMepe ruipoin3a cyabpuaa alloOMUHUS U KapOua KaabLys).

PacuérHble 3anauu. 1. BelunciieHne no XMuMU4YECKMM YPaBHEHHSIM MacChl WJIM KOJIMYECTBA BEIIECTBA 10 U3BECTHONW MAcCce WM KOJIMUYECTBY BELLIECTBA OJJHOTO
U3 BCTYMAIOUMX B PEAKIMIO BEILECTB WM MPOIYKTOB peakuuu. 2. Beruucienue maccel (KOJIMYeCTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKklMU, €ClId U3BECTHA Macca
MCXOJIHOTO BEILIECTBA, COAEPIKAIIEr0 ONPEACTICHHYIO OO0 TpuMeceil. 3. Beruuciienue Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIyKTa PEeaKIuH, €CIH H3BECTHA Macca
pacTBOpa M MaccoBasi 1015l pACTBOPEHHOTO BEILECTBA.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS

VYyamuiics 1OJKEH ymems.:
e KJjaccu(UIMPOBATh XMMUYECKHE PEAKIIMU IO YHCIY M COCTaBY MCXOJHBIX BELIECTB U MPOIYKTOB PEaKLUH; TEIUIOBOMY 3((eKTy; HarpaBIeHHIO MPOTEKAHUSI
peakuuu; y4acTHIO KaTalau3aTopa;
® UCMOJb30BaTh TAOJIUILy PACTBOPUMOCTH IJIsl ONPEEICHUS] BO3MOKHOCTH MPOTEKAHUS peakii 0OMeHa; IeKTPOXUMUYECKUNA PsiJl HANPSDKEHUH (aKTUBHOCTH)
METaJUIOB IS ONPEEICHUS BO3MOKHOCTH IIPOTEKAHUS PEAKIUN MEXAY METallaMi ¥ BOJAHBIMU PACTBOPAMU KUCJIOT U COJIEH;
e HaOJI0AaTh M OMMCHIBATh MIPU3HAKU U YCIOBUS TEUCHUSI XUMUYECKUX PEaKIIHii, 1eJaTh BEIBOABI HA OCHOBAHUHN aHaJIN3a HAOIOJCHUN 32 SKCTIEPUMEHTOM;
® IIPOBOJUTH PacueThl 0 XMMHUUYECKHM YPaBHEHHSIM Ha HaXOXKJICHHE KOJIMYECTBA, MACCHl MM 00beMa MPOIYKTa PEAKIMH 10 KOJUYECTBY, Macce Win o0beMy
HCXOJHOIO BEILECTBA; C UCIIOJIb30BAHUEM IOHATHUS «IOJ», KOINa UCXOAHOE BEIIECTBO JaHO B BUJE PACTBOpA € 3aJaHHOM MacCOBOW JOJEH PaCTBOPEHHOIO
BEIIECTBA WM COJECPKUT ONPENCICHHYIO JOJII0 TPUMECEH.
MetanpeameTHbie pe3yJbTaThl 00y4YeHus



VYyamumiics NOJKEH ymems.:

COCTABIISITHh HA OCHOBE TEKCTA CXEMBbI, B TOM 4Hcie ¢ mpuMeHeHueM cpencts UKT;

CaMOCTOSITENTbHO O(OPMIISITH OTYET, BKIIIOUAIOLIUI OMKMCAaHUE SKCIIEPUMEHTA, €0 PE3yJIbTAaTOB, BHIBO/IOB;

MCIOJIb30BaTh TaKOM BHUJI MBICIEHHOTO (MA€aJIbHOT0) MOJIETUPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBaHNE (HA MPUMEpe YPABHEHUN XUMHUECKUX PEAKIIHA);
paznuyath 00bEM U COepKaHHE TTOHSITHIA;

pasnauyath poJOBOE M BUAOBOE MOHSATHUS;

OCYIIECTBIISITH POJOBUIOBOE ONpEEICHUE MTOHATHH.

JemoncTpanuu. [Tpumeps! Ppusnueckux sBIeHU; a) TuIaBneHne napaduHa; 0) TudQys3ust TyIMCThIX BEIECTB ¢ TOPSIICH JTaMIIOUKH HakaauBaHus. [Ipumepsl
XUMUYECKUX SIBJICHHI: a) TOPEHUE MarHus, 0) B3aMMOJICHCTBHE COJITHON KHCJIOTHI C MpaMOpPOM WJIM MeJIOM; B) moJiydeHue ruapokcuna meau (II); r) pacrBopenue
MOJIyYEHHOTO THUAPOKCHAA B KUCIOTaX; J) B3aumojeiictBue okcuaa meau (II) ¢ cepHoil KHUCIOTOM NpU HAarpeBaHUU; €) pa3jIOKEHUE MEepMaHraHaTa Kajus; )
B3aMMO/ICIiCTBUE pa30aBICHHBIX KUCIOT C METaJIaMU.

JlabopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCTIAPEHUS BOJIBI M CIIMPTA IO UCUE3HOBEHHIO UX Karellb Ha GuIbTPpOBaIbHON Oymare. 4. OKuCIIeHne Men
B IUIAMEHU CIIUPTOBKH WM ropenku. 5. [loMyTHeHNnE N3BECTKOBOM BOJIBI OT BBIBIXAaEMOI'0 YIJIEKUCIIOro rasa. 6. [lonydenne yriekucnoro ra3a B3auMoJIeHCTBUEM CObI
Y KHCJIOTHI. 7. 3aMelienne Meau B pactBope xiopuaa meau (II) xenesom.

IIpakTnyeckas padora Ne S.IIpu3Haku XMMHUECKUX PEAKIIUM.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS

VYyamuiicst JOJIKEH ymemsy:

oOparmiaThCs ¢ JIabopaTOpHBIM 000PYAOBAaHUEM M HArpeBaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUH C TIPaBUIAMHU TEXHUKH O€30TTaCHOCTH;
BBITIOJTHSITH TIPOCTEHIITNE TIPUEMBI PAOOTHI C TA0OPAaTOPHBIM 000PYIOBAHUEM: JTAOOPATOPHBIM IITATUBOM; CITUPTOBKOM;

Ha0JI0/1aTh 32 CBOMCTBAMHU BEILECTB U SBJICHUSMHU, IPOUCXOISIIMMU C BEIIECTBAMU;

OIUCHIBATh XUMUYECKUH SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

JIeN1aTh BBIBOJIBI [0 pe3ysibTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA;

TOTOBUTBH PACTBOPHI C ONPEACICHHON MaCCOBOM J10JI€H PACTBOPEHHOI'O BEILIECTBA;

MPUTOTOBUTH PACTBOP U PACCUYUTATH MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEIIECTBA.

MetanpeamMeTHble pe3yJbTaThl 00y4YeHus

VYyamuiics 1OJKEH ymems:
CaMOCTOSITENIHO UCIOJIb30BATh ONIOCPEIOBAHHOE HAOIIIOICHHE.

Tema 6. Teopusi 3JIeKTPOJTUTHYECKOH TUCCOIUANNH U CBOMCTBA KJIACCOB HEOPraHMYECKUX coeMHeHuil (22 u)
[TonsiTre 06 MEKTPOTUTHYECKON AUCCOIUAIIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHNU3M IMCCOLMALINY IEKTPOIUTOB C Pa3IUYHBIM TUIIOM XUMUYECKON
cBsa3u. CreneHp BHGKTpOHHTHHGCKOﬁ Jucconuanmu. CunbHbIE U CHaGBIe OJICKTPOJIUTHI.



OCHOBHbBIC TIOJIOKEHUS TEOPUHM DIEKTPOJIUTHUECKON nucconmanuu. oOHHBIE ypaBHEHHs peakuuid. YCIOBUS TPOTCKAHUS peakiuu OOMEHa MEXITy
3JEKTPOJIUTAMHU 10 KOHIIA B CBETE MOHHBIX IIPEICTABICHUN.

Knaccudukanus HOHOB U UX CBOHCTBA.

Kucnotsl, ux knaccudukanus. Jlucconuanuys KUCIOT U UX CBOMCTBA B CBETE TEOPHH JEKTPOIUTUYECKON Tuccourannu. MoneKkyspHble U HOHHbIE YPaBHEHUS
peakuuii KuciaoT. B3aummozeicTBHe KHUCIOT ¢ MeTallaMU. ODJIEKTPOXMMUYECKMH Dsii HAaNpsDKEHUN MeTaylioB. B3auMmonelcTBUE KHCIOT C OKCHJIAMU METAJIIOB.
B3anmMopeiicTBre KUCIOT C OCHOBAHMSIMU - peakiusl HeHTpam3anuu. BzanmoaeicTBre KUcior ¢ coisiMu. Mcmoap30Banue TaOIUIIBI pACTBOPUMOCTH ITITXapPAKTEPUCTHKH
XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBaHus, uX Ki1accudukamnus. Jlucconnamms OCHOBaHHI M UX CBOMCTBA B CBETE TCOPUH AJICKTPOJIUTUUECKON ITUCCOIMaIii. B3anMoaeiicTBue ocHOBaHUH ¢
KHCIIOTAaMH, KUCJIOTHBIMU OKCHJIaMU M CONIsIMHU. VIcronp3oBaHWE TaOIUIBI PACTBOPHMOCTH ISl XapaKTEPUCTHKU XUMHUYECKHX CBOWCTB OCHOBaHWU. Pa3znoxkenue
HEPaCTBOPHUMBIX OCHOBaHUH pu HarpeBaHUU.
Comnu, ux kimaccuukanus ¥ JUCCOIMALUS PA3IMYHBIX TUIOB cojeil. CBoicTBa cosell B CBeTE TEOPUH 3JICKTPOIUTHUYECKON auccouuanuu. B3aumoneiicteue coneit ¢
MeTaJlJlaMH, YCJIOBUS MPOTEKAHUS 3TUX peakuuil. B3aumopeiicTBue conell ¢ KUCIOTaMH, OCHOBaHUSAMHU M coisiMH. Vcronb3oBaHue TaOJMIBI paCTBOPUMOCTU IS
XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB COJICH.

O06o0menne cBeieHnit 00 OKCUAaX, X KIacCU(pUKAIIUU U XUMHUYECKUX CBOMCTBAX.

['eneTnueckue psabl METAJUIOB U HEMETAIIOB. [ eHeTHYeCKast CBSI3b MEXK/y KJacCaMy HEOPTaHUYECKUX BEILECTB

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peaKMU. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIICHHUE.

Peaknii noHHOTO 0OMEHA M OKHCITUTEIbHO-BOCCTAHOBHUTENbHBIC peakiuu. COCTaBICHHE ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI METOI0M
AJIEKTPOHHOTO OajaHca.

CBOMCTBA NMPOCTHIX BEIIECTB - METAUIOB U HEMETAILIOB, KUCJIOT U COJIEN B CBETE MPECTABIEHUN 00 OKUCIUTENBHO-BOCCTAHOBUTENLHBIX nporieccax. [IpeMeTHbIe
peE3vJabTaThl OﬁV‘IeHHH:

VYyamuiics NOJKEH ymems.:

® UCIIOJB30BaTh IIPU XapPAKTEPUCTUKE MPEBPALLICHUN BELIECTB MOHATHUS: «PACTBOP», «AJIEKTPOJUTHUYECKAS AUCCOLUUALUA», «IIEKTPOIUTHI», «HEAIEKTPOIUTHD,
«CTETICHb JUCCOIMAIIINY, «CUIBHBIC DJICKTPOIUTH», «CIIA0BIC SJIEKTPOITUTHD», KKATHOHBDY, «AHUOHBD», «KUCIIOTHI), «OCHOBAHUS», «COJI», KHOHHBIC PEAKITHI,
«HECO0JICOOPa3YIONINEe OKCUIBI», «CONCOOPA3yIOIINe OKCUAB, «OCHOBHBIC OKCHJBI), «KUCIOTHBIE OKCHIBD), «CPEIHUE COIW», «KUCIBIE COJNM», «OCHOBHBIC
COJINY, KT€HETUYECKUU PAZI», KOKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUNY, KOKUCIHUTENbY, «BOCCTAHOBUTEIIbY, «OKUCICHHUEY, KBOCCTAHOBJICHUEY;

® OIKCHIBATh PACTBOPEHHUE KaK (PU3HKO-XUMHUECKHI TPOIECC;

® LIIOCTPUPOBATH NMPUMEPAMH OCHOBHBIC TIOJIOKCHHS TEOPHH JJICKTPOJIUTHUYECKON AUCCOIMAINH; TEHETHYECKYIO0 B3aUMOCBSI3b MEXIy BEIIECTBAMH (TIPOCTOE
BEILIECTBO — OKCUJT — TUAPOKCHUI — COJIb);

®  XapaKTepU30BaTh OOIIME XMMHYECKHE CBOWCTBA KHCIIOTHBIX M OCHOBHBIX OKCHOB, KHCJIOT, OCHOBAaHHHA M COJIEH C MO3UIMI TEOPUH DIICKTPOIUTHICCKOU
JTUCCOUMAIMU; CYIIHOCTh 3JIEKTPOJUTHUYECKON JAMCCOLMALMK BEIIECTB C KOBAJIEHTHOW MOJISIPHOM M MOHHOM XMMHUYECKOW CBA3BIO; CYIIHOCTh OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN;

® I[IPUBOJUTH NPUMEPHI PEAKIMHN, MOATBEPKAAOIINX XUMUUYECKUE CBOKMCTBA KHUCIIOTHBIX U OCHOBHBIX OKCHJIOB, KMCJIOT, OCHOBAHHM U COJIEH; CYLIECTBOBaHUE
B3aUMOCBSI3M MEKy OCHOBHBIMH KJIaCCaMH HEOPTaHMYECKHUX BEIIECTB;

e KJIacCUUIMPOBATH XUMUIECKHE PEAKIINH 110 «U3MEHEHHIO CTETICHEH OKUCIIEHUS PJIEMEHTOB, 00Pa3yIOIIUX pearupyoIIne BeIecTBay;

® COCTaBJIATh YPABHEHHMS IJIEKTPOIUTUYECKON JUCCOLUMALIMN KUCIIOT, OCHOBAHUM U COJIEH; MOJIEKYJISIPHBIE, IOJIHBIE U COKPALICHHBIE HOHHbBIE YPABHEHUS PEaKLUi
C ydYacTHEM DSJIEKTPOJHMTOB; YPAaBHEHHS OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUH, HWCIOJIb3Ys METOJ SJEKTPOHHOro OallaHca; ypaBHEHHUS pEaKIui,
COOTBETCTBYIOIIMX MOCJIEI0BATEILHOCTH («LIETIOYKE») MPEBPAIIEHUN HEOPTraHUYECKUX BEIECTB Pa3IUYHBIX KIIACCOB;

®  ONpPEACNATh OKUCIUTEND U BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBJIEHUE B OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;



YCTaHaBJIMBATh NPUYIUHHO-CJICACTBCHHLIC CBA3U: KJIIACC BCIICCTBA — XHUMHNYCCKUC CBOMCTBaA BC€HIICCTBA,
HaGJIIOIIaTB 1 OIIHUCBIBATH PCAKIUU MCIKAY SJICKTPOJIUTAMHA C MMOMOIIBIO €CTCCTBCHHOTO (pyCCKOFO HJIN pOIIHOFO) SA3bIKa U A3bIKa XUMHUH,
MMPOBOAUTD OIBITHI, MOATBCPIKAAOINEC XUMUYCCKHUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCILCCTB.

MetanpeamMeTHbie pe3yJbTaThl 00y4YeHus

VYyamuiics NOJKEH ymems.:

JieJ1aTh [IOMETKH, BBIIMCKU, IUTUPOBAHUE TEKCTA;

COCTABJIATH JOKJIAL;

COCTaBJISATh HA OCHOBE TEKCTa rpaduku, B TOM uucie ¢ npuMeneHnem cpeacts UKT;

BJIAJICTh TAKUM BUJOM H3JIOKEHUS TEKCTA, KaK PaCCyKICHUE;

UCIOJIb30BATh TAKON BUJ MBICIIEHHOTO (M1€JIBHOT0) MOJEITUPOBAHMSI, KaK 3HAKOBOE MOJICIMPOBAHUE (Ha IPUMEPE YPaBHEHHH peakiuid AUCCOLMALIUM, HOHHBIX
YPaBHEHUH peakiuil, MoIypeakuil OKUCIECHUSA-BOCCTAHOBIIEHUS );

pa3nuyaTh KOMIIOHEHTHI JOKa3aTeIbCTBA (T€3UC, apryMEHTHI U (POpMY JOKa3aTeNIbCTBA);

OCYLLIECTBJIATH IPSAMOE UHAYKTUBHOE J10KA3aTEIbCTBO.

JdeMoncTpanum. VcnblTaHne BEIIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOJAHOCTh. 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOM KUCJIOTBI OT KOHLIEHTPALHH.

B3anmopeiicTBrue IMHKA C cepoil, COsTHOM KucioToi, xmopuaom menu (I1). 'operune maraus.

JlabopaTopHbie onbIThl. 8. Peakinuu, xapakTepHble AJI1 PacTBOPOB KHUCIJIOT (COJSHOM MM cepHoi). 9. Peakuuu, XapakTepHbIE IJIs pacTBOPOB IIEJIOUYE

(rumpoxcuoB HaTpus uiau kKaymst). 10. [TomydeHne u cBolicTBa HEPACTBOPUMOTO OCHOBaHMsI, Harrpumep ruapokrcuaa meau (II). 11. Peaknuu, XapakTepHble 151 pACTBOPOB
conell (Harpumep, ans xyuopuaa meau (II)). 12. Peaknuu, xapakTepHble UIsl OCHOBHBIX OKCHJIOB (Hampumep, i okcuaa kanbuus). 13. Peakuuu, XapakTepHble 171
KHCIIOTHBIX OKCUOB (HampuMep, JUIsl YIJIEKHCIIOro ra3a).

IIpakTnyeckas padora Ne 6.CoiicTBa KMCIIOT, OCHOBAHUM, OKCHIOB U COJIEH.
IIpakTuyeckas padora Ne 7.PemieHre 3KCIepUMEHTAIbHBIX 3a/1a4.

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs

VYyamuiicst JOJIKEH ymemsy:

oOparmiaThCs ¢ JIabopaTOPHBIM 000PYAOBAaHUEM M HArpeBaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUH C MIPaBUIAMHU TEXHUKH O€30TTaCHOCTH;
BBINOJIHATH MPOCTEHININE TPHUEMBI 00paIlieHus ¢ 1adopaToOpHBIM 000PYI0BaHUEM: JTAOOPATOPHBIM ILITATUBOM, CTUPTOBKOM;

HaOII0AaTh 32 CBOMCTBAMHM BEIIECTB U ABICHUSIMHU, POUCXOSIIMMHE C BEIIECTBAMU;

OIUCHIBATH XUMUYECKUH SKCTIEPUMEHT C TOMOILBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POIHOTO) SA3bIKA U S3bIKA XUMUH;

JeNaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MetanpeaMeTHble pe3yJbTaThl 00y4eHus



VYyamuiicst JOJKEH ymemby:
®  OMpeaeNsITh, UCXOA U3 y4eOHOH 3a/1aui, HEOOXO0IMMOCTh HEMOCPEICTBEHHOTO WA OTIOCPEIOBAHHOTO HAOJIIOICHUS;
® CaMOCTOSITENBHO ()OPMUPOBATH MIPOTPAMMY IKCTICPUMEHTA.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH BBIITY CKHUKOB.

BbINyCKHUK HAYYHUTCS:

* OMMCHIBATh CBOMCTBA TBEPBIX, )KHUJIKHX, Ta3000pa3HbIX BELIECTB, BbIICISSA UX CYIIECTBEHHBIE TPU3HAKH;

* XapaKTepU30BaTh BEILIECTBA 10 COCTABY, CTPOEHUIO U CBOWCTBAaM, yCTAHABIMBATH NPUUYUHHO-CIIE/ICTBEHHBIE CBSI3U MEXKIY IaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUH «aToOM», «MOJIEKYyJa», «XUMHUYECKHH D3JIEMEHT», «IPOCTOE BEIIECTBO», «CJI0KHOE BEIIECTBOY,
«BAJICHTHOCTbY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (POPMYIT U CYIIHOCTh XUMUYECKHX PEAKIINI C MOMOLIbI0 XMMUYECKUX YPaBHEHHIA;

* BBIUUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKKE€ MAaCCOBYIO JIOI0 XMMUYECKOTO 3JE€MEHTa B COSAUHEHUSX ISl OLIEHKU UX
MPAKTUYECKON 3HAUNMOCTH;

* CpaBHHMBATh 110 COCTABY OKCH/IbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* KJ1accu(UIUPOBATh OKCUABI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI M COJIA IO COCTAaBY;

* MOJTH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM H XUMUYECKOU MOCYIOM;

* IPOBOJUTH HECJIOKHBIE XMMHUYECKHUE ONBITHI M HAOIIOJCHHS 32 U3MEHEHHUSIMH CBOWCTB BEILECTB B MPOIIECCE MX IMPEBpAIICHU; COONIONATh MpaBHila TEXHUKU
0€30MMacHOCTH MPH MPOBEICHUN HAOIIOICHUI U OTIBITOB;

* pa3IUy4aTh SKCIEPUMEHTAIBHO KUCIOTHI U MIET0YH, MOJIb3YSICh HHANKATOPAMH; OCO3HABaTh HEOOXOJUMOCTh COOJIIO/IEHUSI Mep O€30MacHOCTH P OOpAaIllEeHUH C
KHCIIOTaMHU U TIETI0YaMHU.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menzaeneesa;

* OMUCHIBATH U XapAKTEPU30BaATh TAOIMUYHYIO GOPMY MEPHOIUIECKON CUCTEMBI XUMUYIECKUX IIIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX fJ€p M paclpelesieHHe 4Yucia 3JIEKTPOHOB IO AJIEKTPOHHBIM CJIOSM aTOMOB XHMMYECKUX 3JIEMEHTOB MAalIbIX NEPUOJIOB
MEPHOUYECKON CUCTEMBI, & TAKKE KAIHS U KaTIbIUS;

* pa3nuy4aTh BUJBI XUMHUECKOHN CBSI3U: HOHHYIO, KOBAJCHTHYIO MOJIAPHYIO, KOBAJCHTHYIO HEMOJSPHYIO U METAIITUYECKYIO;

* 1300pakaTh AIIEKTPOHHO-HOHHBIE (DOPMYITBI BEIIECTB, 00Pa30BAaHHBIX XUMUYCCKIMU CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJISITH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJUIMYECKUX PEHIETOK: MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMHUYECKHE IIEMEHTHI U UX COCIMHEHUSI HAa OCHOBE MOJIOKECHHSI JIEMEHTOB B IEPUOANYECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepU30BaTh HAy4YHOE U MHUPOBO33PEHUECKOE 3HAUCHUE MEPHOJNUYECKOr0 3aKOHA U MEPHOAMYECKON CHUCTeMbl XuMuyeckux 3nemeHToB [I. . Menneneena;
* 00BSCHATH CyTh XUMUYECKHUX MPOIECCOB U UX MPUHIUIHAILHOE OTJINYUE OT PUZNIECKUX;

* Ha3bIBATh MIPU3HAKU U YCJIOBUS MPOTEKAHUSI XUMHUUECKUX PEAKIIHii;

* YCTaHABJIMBATh MPUHAICKHOCTh XUMUYECKONW pEaKIMU K ONpeAeN€HHOMY THUITy MO OJHOMY U3 KJIAcCH(HUKAIMOHHBIX MPHU3HAKOB: 1) MO YHCIy U COCTaBY
UCXOJHBIX BELIECTB M MPOIYKTOB peakUuu (peaklUuu COECOUHEHMsI, Pa3iokKeHHs], 3aMelIeHUs] 1 0OMeHa); 2) MO BBIIEICHHUIO WM TOIJIOMICHUIO TEIUIOTHI (peakuuu
AK30TEPMHUECKHE U HHAOTEPMUYECKUE); 3) O M3MEHEHMIO CTENEHEW OKUCICHUS XHMHMUYECKHX 3JIEMEHTOB (PEaKlUU OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC); 4) MO
oOpaTuMOCTH TIporiecca (peakiuu 00paTuMble 1 HEOOpaTUMBIE);

* COCTABJIATH YPABHEHHUSI JIEKTPOIUTHUCCKON JUCCOIMAIIUN KUCIIOT, IIeNI0UeH, COJeH; MOMHbIC U COKPAIIEHHBIC HOHHBIC YPABHEHHSI PEaKIHii 0OMEeHa; YpaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi;




* IPOrHO3UPOBATh MPOJIYKTHl XUMHUYECKUX PEaKIMid 1Mo (popMysIaM/Ha3BaHUSM HCXOJHBIX BELIECTB; OMPEACIATh UCXOIHbIE BEUIeCTBA MO (popMysiaM/Ha3BaHUSIM
IIPOJLYKTOB PEaKLUu;

* COCTABJIATh YPAaBHEHHUS PEAKLUi, COOTBETCTBYIOLINX MTOCIEI0BATEIBHOCTH («LEMOUKE» ) MPEBPALLEHNI HEOPraHNYECKUX BELIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBIIATH B IIPOLIECCE DKCIIEPUMEHTA NIPU3HAKH, CBUACTEIBCTBYIOIINE O POTEKAHUH XUMMHUYECKON PEaKIINH;

* [IPUTOTOBJIATH PACTBOPBI C OIPEIEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA;

* OIIPENENATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U IIEN0YEH 110 U3MEHEHUIO OKPACKH MHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKLUH, ITOATBEPKIAIOIINE HAJTUYUE B BOJAHBIX PaCTBOPaX BEIIECTB OTAEIbHBIX HOHOB

* ONpeAEIATh NPUHAICKHOCTh HEOPTaHUYECKUX BELIECTB K OJHOMY U3 N3YYEHHBIX KJIACCOB/TPYIII: METAJUIbI U HEMETAILIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIBI BEIIECTB 10 UX Ha3BAHHSIM;

* OIIPEIENATh BAJICHTHOCTD U CTEIICHb OKUCIICHHS JJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTaHUYECKUX COCAMHEHUI MO BAJICHTHOCTSIM M CTETIECHSM OKHCIICHHS 3JIEMEHTOB, a TaKXKe 3apsjilaM MOHOB, yKa3aHHBIM B TaOIuIle
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUI U COJIEH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3UUECKUX M XUMUYECKHUX CBOWCTB IMPOCTHIX BEIIECTB (METANIOB M HEMETAIIOB) U MX BBICIIIUX OKCUIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOT'O U TPETHETO NIEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOUCTBA, XapaKTepHbIE JJIS TPYII OKCUAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XUMUYECKHE CBOMCTBA, XapaKTEPHBbIE IS KaXKJ0r0 U3 KJIaCCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBAaHHM, COJEH;

* [IPUBOJIUTH NIPUMEPBI PEAKLIUI, TOATBEPKAAIOIIMNX XUMUYECKAE CBOMCTBA HEOPTAHUYECKUX BEILECTB: OKCUIOB, KUCIIOT, OCHOBAaHUH U COJIEH;

* OIIPENENISATh BEIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

* COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBUTENILHBIN OanaHC (U M3YYEHHBIX PEaKIIHii) O MPEAIOKEHHBIM CXeMaM peaKLuii;

* IPOBOJIUTH JJAOOPATOPHBIE ONBITHI, TIOATBEPIKIAIOINE XUMHUUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEILECTB;

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCH:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B TTOBCEIHEBHOMN KHU3HMU;

* 0CO3HaBaTh HEOOXOMMOCTH COOJTFOICHUS TTPABHJII SKOJOTHUYECKH 0€301MacHOTO MOBECHHSI B OKPY KaIOIIel IPUPOIHOH cpere;

¢ IIOHUMATh CMBICJI U HCOGXOI[I/IMOCTB COGJIIOI[GHI/ISI HpeﬂHHcaHHﬁ, npeajaracMbiX B MHCTPYKIUAX MO UCIIOJIb30BAHHIO JICKAPCTB, CPCACTB 6BITOBOI>1 XUMHHU U OP.;

* HCTIOJI30BATh MPHOOPETEHHBIC KITIOYEBBIE KOMIIETEHTHOCTH MPH BBITIOJTHEHUU UCCIIEIOBATEIBCKUX MPOEKTOB 10 W3YYEHHIO CBOWCTB, CIIOCOOOB IMOJyYCHHS H
pacro3HaBaHMsI BEIIIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3Ysl CPEICTBA YCTHOW M THCHMEHHOH KOMMYHHUKAallMM Tpu paboTe ¢ TEeKCTaMu ydYeOHHUKA W
JOTIOJTHUTEIBHOMN JINTEpaTypol, CIIPaBOYHBIMH TaOIULAMH, MPOSBIATh TOTOBHOCTh K YBa)KEHUIO MHOW TOYKHU 3PEHHUS MPH OOCYKICHUU PE3yJbTATOB BBHITOJTHEHHOMN
padoTHI;

* 0OBEKTUBHO OLIEHMBATh MH()OPMAIMIO O BEUIECTBAX U XMMHUYECKHX Ipoleccax, KpUTUIECKH OTHOCHTHCA K ICEBIOHAYYHOH MH(OpPMALUH, HEJOOPOCOBECTHOM
peKiIaMe, Kacaromecst UCTIONh30BaHMUS Pa3IMUHBIX BEIIECTB.

* 0CO3HABaTh 3HAYCHUE TCOPETHUUCCKUX 3HAHUHN /ISl IPAKTHUUECKOH IeATeIbHOCTH YeJIOBEKa;

* OTHCHIBATh N3YYECHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMCHATH 3HAHHUA O 3aKOHOMCPHOCTAX HCpHOI[H‘-IGCKOfI CHUCTEMBbI XUMHWYCCKUX 3JIEMCHTOB AJIA O6’b$ICHeHI/I$I " OpCABUACHUA CBOIICTB KOHKPCTHBIX BCUICCTB,

* pa3BuBaTh WH(GOPMAIMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YTIyOJICHUS 3HaHWH 00 HMCTOPHH CTAHOBIICHHSI XMMHUYECKOH HAyKH, ¢€ OCHOBHBIX IOHSTHUH,
MEPHOINIECKOTr0 3aKOHA KaK OJHOTO U3 BAKHEHIIINX 3aKOHOB IMPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTHKCHHSIX HAYKU M TEXHHUKHU.

* COCTaBJISITh MOJICKYJISIPHBIC U TIOJTHBIC HOHHBIC YPaBHEHHUS IO COKPAIIEHHBIM HOHHBIM YPaBHECHUSIM;

* IPpUBOJUTH IMTPUMCPLIL peaKHHﬁ, MOATBCPIKAAOINX CYIIECCTBOBAHNEC B3aUMOCBA3HU MCKAY OCHOBHBIMU KJIACCAMH HCOPTraHNUYCCKUX BCIICCTB,

* IPOTHO3UPOBATH PE3YJIbTATHI BO3JCHCTBUS PA3IUYHBIX (JAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUYECKOW PEAKIINH;




* MPOTHO3UPOBATH PE3YIBTATH BO3JACHCTBHS PAa3IUYHBIX (DAKTOPOB HA CMEIICHNE XUMHUYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEILHBIC UM BOCCTAHOBUTEIBHBIC CBOMCTBA C YUETOM CTENICHEW OKUCIICHHSI SJIEMEHTOB, BXOISIINX B
€r0 COCTaB;

* BBISIBJLATH CYIIIECTBOBAHME N'€HETHUYECKOM B3aUMOCBSI3M MEK/y BEILIECTBAMH B PSIAY: IPOCTOE BELMIECTBO — OKCUJ — TUIPOKCHUI — COJIb;

* OpPraHU30BbIBATH, IPOBOJUTH YUYCHUUECKHUE MPOEKTHI IO UCCIEAOBAHUIO CBOMCTB BEILIECTB, UMEIOIIMX BAXKHOE MPAKTUYECKOE 3HAUYCHHUE.

Ne | Paszpenn, [Inanupyemslie pe3ynbTaTsl DneMeHTHI cofep kanus ™ 13 [Hara
/ | Tema MpoBee
I HUs




XapakTepuctu YV IIn | da
Ka OCHOBHBIX Perynarusnel | [lo3naBarenbHbl | KomMmyHukatuBHbl | JIMUHOCTHBIE a ) KT
BUJIOB o o o
JeATETbHOCTH
(ITpenmeTHBII
pe3ynbrar)
INEPBOHAYAJIBHBIE XUMHWYECKHE TNIOHATUSA (10 YACOB).
Xumus- 3HaTh: Crasar CamocrosTensH | @opMynHupyOT @opMUpPYIOT OCHOBHbIE IOHATHUSA: Bsenen
HayKa o OCHOBHBIE y4eOHbIe O BBIACTSIOT U COOCTBEHHOE OTBETCTBEHHOE | 8ewjecmad, ceoticmea ue, §1,
BEILIECTBAX MOHSTUS, 3a/1a4M Ha GOopMYyIHpPYIOT | MHEHHUE U OTHOLIEHUE K sewjecms, npeomem Ne3,6,1
yMeThb: OCHOBE MO3HABATENbHY | MO3ULUIO, 3aJJal0T | YUYEHUIO XuMuu. 0
WCIIOJIb30BaTh | COOTHECEHHS | IO IIeJIb BOIIPOCHI
MOHSITUS TIPH TOTO,
XapaKTEePUCTHUK | YTO yiKe
€ BEIIEeCTB U3BECTHO U
YCBOEHO
00yJaromnmm
Ucs, U TOTO,
qT0 e He
W3BECTHO
[IpeBpamien | 3HaTH CraBar CamocrostensH | DopMynupyroT DopMUPYIOT [Tonsitue o pmsuveckux | §2, 3
U€ BEILECTB. | OIIpENEIeHNE y4eOHBIC O BBIJICJISIOT U COOCTBEHHOE OTBETCTBEHHOE | U XUMUYECKHX sBIeHHUIX | Nel,2
Ponp xumun | pu3nMveckux U | 3aa4u HA GbopMyIHpPYIOT | MHEHHUE U CTaBST OTHOIIIEHHUE K U UX OTJIIMYUE
B KU3HU XUMHYECKUX OCHOBE MO3HABATENbHY | MOHSATHBIC IS yuebe JlocTmkeHHUs XUMUU U
YyeJoBeKa. SBJICHU, COOTHECEHHS | IO Leb napTHepa IMOHSTHS ucnoib3oBanue. Mcropus
MPU3HAKU TOTO, UTO yXKe BO3HUKHOBEHHS U
XUMHUYECKUX U3BECTHO, U Pa3BUTUS XUMUU
peaxkuui, TOTO, YTO HE
YCIIOBUS U U3BECTHO
TEUYCHUS
peakiuu.
Ilepuoguuec | YMerh CraButhb CpaBHUBaTB, Dopmynupyer BricTauBaet O6o3HaueHne xumudeckux | §1,
Kast Ha3bIBATh: y4eOHbIS KJIacCu(PUIUPOB | COOCTBEHHOE coOCTBEHHOE anemenToB. Obmiee Ne3.,6,1
cHCcTEMA XUMHYECKHE Lenn arb 1 00001IaTe | MHEHHUE U MMO3UIHIO | [[EIOCTHOE 3HAKOMCTBO CO CTPYKTYPO# | ()
XUMHUYECKUX | DIEMEHTHI 110 X (akTHI 1 MupoBo33penme | Tadmier LM Menneneesa:
3JIEMEHTOB. CHMBOJIaM, SIBJICHUSI TICPHO/IBT 1 TPYTIIBL.
SHAKH NEpUOabI
XUMHUYECKU Gormb e 1
MaJible, TPYMIbI
X9JIEMEHTOB. | HOAIpY b




(TmaBHBIC U

10OOYHBIC)

3HaTh 3HaKH

nepsbix 20

JJIEMEHTOB.
Xumnyeckue | 3Harb/moHuM | CTaBir u [IposiBnstor bopmMyaHpyIOT dopmupoBanne | Xumuueckas popmyia, §4,5,
(hopMyIIBI. aTh - dbopmyupy | YCTOHYHMBBII coOCTBEHHOE OTBETCTBEHHOTI0 | MHICKC, KOO(Y(HUIUHCHT, Ha3BaH
OTtHOCcHUTEND | XUMUUeCKUe 10T y4eOHO — MHEHUE U OTHOIIECHHUS K 3aMiAcH U utenue Gopmys. | ye
HEIE NOHAMUSL: npooemMy MO3HABATENbHBl | MIO3UIIMIO, 3aAI0T | YYEHHIO OtHocuTenbHas aTOMHAs HEPBHIX
aTOMHBIC U OTHOCHUTENIbHA | ypOKa, it UHTEpEC K BOIIPOCHI, CTOSIT UCTIONB3YS macca. OTHoCHTEI b 203mem

MOJIEKYJISIpHAs Macca.

MOJICKYJISIPH | 51 aTOMHAs | CaMOCTOSITENT | HOBBIM TIOHSATHBIC JIJIS CTIEIMABHO 3aKom HocToHCTEA coctasa | CHTOB
bBIC MOJIEKYJISIpHAst | bHO CO3JAI0T | 3HAHUAMU napTHepa HOHATHS | OA00paHHbIe
MaccChI. macca, AITOPUTM crocobam CpeAacTBa.

XUMUYeCKast JESITebHOCT | PeLIeHHUs 3a7a4 Ymenue

dbopmyna U TIpH OIICHUTh

Ymers peleHnu CTEIEHb ycIexa

-onpedensims. | MPoOIEMBI WU HEeycrexa

Ka4yecTBEHHbIM | paboTaTh 1Mo CBOEH

u TUTaHy, JeSTeTbHOCTH

KOJINYECTBEHH

BIil COCTaB

BEIIIECTBA IO

XUMHUYECKON

bopmye

-8bIYUCTAMD !

OTHOCHUTEIIbHY

10

MOJICKYJISIPHY

10 Maccy

BEIIIECTBA,
MaccoBas Ymeth CocraBisate | CTpouth YMeTh BBIYUCTATH Cocras
TIOTISt BBIYUCIISATh TUIaH JIOTHYECKOE MacCOBYIO JIOJIIO JAThH
JJIEMEHTa B | MacCOBYIO pereHus paccyxiaeHue XUMHYECKOTO DJIEMEHTa | TUIaH
COCIMHEHUU | JIOJIIO poOIEeMbI no ¢opmyie pelieHn

XUMHAYECKOTO COCIMHEHUSI. s

AJIEMEHTA TI0 pobiie

bopmyne MBI

COCAMHCHUSI.




[Tpaktunuecka | 3narb:00mue | [lenenonaran | ®opmupoBanue | 1. [ImanupoBanue 1.MoTuBamus OCHOBHbBIE TOHATHUS: Ortuer
st paboTa npaBuia ue u MO3HABATEJIBHOU | MPAKTUUECKOU Hay4yeHUs obwue npasuna pabomel | MO
Nel: paboThl B XUM. | TUIAHUPOBAHU | LENH pabote o npeaMeTy 8 XUuMuUyeckom kabureme, | IPaKTH
«3HaKOMCTBO | KaOHWHETE; e IpeIMeTy XUMUS npUémsl 0bpaujenus co Y4EeCKOU
c YMeTb: 2.Pa3zpenienue 2.Pa3BuBaTh CNUPMOBKOU, NPUEMBL pabore
nabopatopH | oOpalarbes co KOH(IIMKTA 4yBCTBO obpaweHus co
bIM CIu 3.YnupaBnenue rOpJIOCTH 32 CMEKISIHHOU NOCY OOl
000pyZIOBaHU | PTOBKOH H CO MIOBEACHUEM POCCHICKYIO
eM. [IpaBuna | CTEKIAHHON napTHepa XUMHYECKYIO
TEXHUKU IOCYAOU HayKy
06e30macHOCT 3.HpaBcTBeHHO-
w». THUYECKOE
OLICHHBaHHUE
TEMA Ne 2. ATOMbBbI XUMHNYECKUX2JIEMEHTOB (9 uacos).

OcCHOBHbIE 3Hatb Camoctositen | CraBir u OrcrauBath cBoto | @opmupoBanue | [lmanerapHas monenb §7,
CBEZICHHUSA O CTpOEHHE BHO (GopmymupyroT | Touky 3penus, UHTEpeca CTPOEHHMSI aTOMA. Nel,3
CTPOCHHUH aToMa, COCTaB | OOHapyKHUBa npobiemy IIPHBOJUTH K KoHKpeTHOMY | CocrtaB atoma:
aToMma. aTOMHOTO 0T U ypoKa, APTYMEHTE, XUMUYECKOMY A1PO (TpoTOHBI,

a1pa, bopMyIUpyI0 | CaMOCTOSITENIbH T AJIIEMEHTY HEUTPOHBI) U

olpezeIeHe T po0iemy. 0 CO3JaI0T AJIEKTPOHBI.

HM30TOINOB, TPU aITrOpUTM baxramu.

BUIA nesTenpHOCTH | DA371M¥aTh B

W3JIy4YEHUS, TpH pelieHny | YCTHOH peun

oIpejieTIeHUe poOJIeMbl MHEHUE,

MOHATHUS JI0Ka3aTeNIbCTBA,

«XUMHUYECKHI TUIIOTERBL.

JJIEMEHT.
N3oTomnbl N3oTombl. §8,
KaK XuMrueckui Nel,2
Pa3HOBHIHO anemeHT. Cpencrea UKT
CTH aTOMOB Huck
XUMHYECKOT «CtpoeHnue
0 2JIeMEHTa aToma»
ONEeKTpoHBL. | YMeThb VYuuteiBator | Beibupator JloroBapusarorcs Onpenenstor OnexTpoHHas obonouka | §9,
CtpoeHnue coCmasnams: MPaBUIIO B OCHOBaHUSI M | O COBMECTHOU CBOIO JINYHYIO aroma. DHepretuueckue | Nel,3.4
DNEKTPOHHBI | CXEMBI IJIAHUPOBAH | KPUTEPUU  JUISL | ACSITEIbHOCTH, MO3HUIINIO, YPOBHH
X 000JI04YEeK | CTPOCHHUS U U KJIacCCU(PUKAIMK | IPUXOIAT K a/IeKBaTHYIO
aTOMOB aTOMOB KOHTpOJIe [IpeobpazoBeiBa | 00OIIEMY muddepeHIupo
XUMHYECKUX | mepBbIX 20 crocoba Thb pEIICHHIO, B TOM BaHHYIO




9JICMCHTOB.

JJIEMEHTOB B
NEPUOTUYECKO
U cucTeMe -
00bACHAMD.
buzngecKuit
CMBICIT
HOMEPOB
TPYNIbBI |
nepuosa, K
KOTOPBIM
MIPUHAIICKUT
DJICMCHT B
IICX5 I.1.
Menpeneena,
3aKOHOMEPHOC
TH U3MCHCHHS
CBOICTB
DJIEMEHTOB B
npenenax
MaJIbIX
NEePUOJI0B U
IJ1aBHBIX
MOATPYIIIL.

peleHus,
OCYILIECTBIISI
OT
MOIITArOBRIHN
KOHTPOJIb

nHdopmaruio
U3 OJIHOTO BHJIA
B JIpyTroM U
BBIOMpATH IS
ce0st y1oOHy10
dopmy
(bukcarm
MIpEICTaBICHUS
nHbopmarm

qHCIe U
CTOJIKHOBEHUIO
WHTEPECOB

CaMOOIICHKY
CBOHMX
MapTHEPOB

YCIIEXOB B yuebe

10

Ilepunonnuec
Kas CUCTEMA
XUMHUYECKUX
JJIEMEHTOB
JA.N.
Meuneneesa
U CTpOEHUE
aToMa.

3HaTh
hopMyITHPOBK
y
MIEPUOTUIECKO
ro 3aKOHa,
OTIpe/ICIICHHE
nepuo/a,
buzngecKuit
cmbIca Ne
nepuo/ia,
OnpeJIeeHNne
TPYIIIbL,
buzngecKuit
cmbIca Ne
TPYIIIIEL.

CraBHTb
y4eOHbIC
(S0

CpaBHuBars,
KJIacCCUPUITUPOB
atb 1 00001aTh
(bakTel 1
SIBIICHUS

®opmynupyer
COOCTBEHHOE

MHCHUEC U ITO3UITUTO

BricTauBaet
COOCTBEHHOE
LIEJIOCTHOE
MHPOBO33PEHUE

(3aBEepILICHHBINH,

§10, o
cTp.63,
No3




11| Nonuas 3narb/monum | Camoctositen | CTaBaT u OtcrauBath cBoro | DopMHUpOBaHKE | HE3aBEPIICHHBIN) §10,
CBSI3b. aTh - BHO bopMyIUpyIOT TOYKY 3pEHHS, HUHTEpECA Cpencta UKT CTp.
Xumudeckoe oOHapykuBa | mpoOIeMy IPUBOHTE K KOHKPETHOMY 64,65,
noHamue: 0T U ypoKa, APTYMEHTE, XUMHUYECKOMY Ned
VOH, bopMyIUpyI0 | CaMOCTOSITENIbH TOITBEpK A HX JIIEMEHTY
HOHHAs T Ipo0IIeMy. 0 CO3JAI0T
XUMHUYCCKas AIITOPUTM (baKTaMH'
CBS3b YMeTh nesiTenbHOCTH | DA3THYaTh B
-onpeoensimo Tpy pemeHnn | YCTHOH pedn
HOHHYIO CBS3b poOIIeMBI MHCHHE,
B XUMHICCKUX J0Ka3aTebCTBa,
COCTMHCHMIX, THTIOTE3HI.
COCTAaBJISITH
CXEMBI
00pazoBaHus
MOHHBIX
COCIUHEHUI.
12| KoBanentna | 3Hath CraButh CpaBHuBars, ®opmynupyer BeicTauBaer IIpesenranus §11,
S OTIpE/ICIICHHE y4eOHbIC KJIacCU(PUITUPOB | COOCTBEHHOE coOCTBEHHOE No5
HETOJspHas | HETOJISIPHOU LENH aTh ¥ 00001aTh | MHEHUE U MO3UIIUIO | LIEJIOCTHOE
XUMHUYECKasi | KOBAJICHTHOM (bakThl 1 MHPOBO33pEHUE
CBSI3b. CBSI3H, SIBJICHUS
MEXaHU3M
o0Opa3oBaHUS
CBSI3H.
13| KoBanentna | 3Hath Camocrosten | Mcnonp3oBath ®opMynMpoOBaTH ®opmupoBars y | «CtpoeHue §12,
s OnpeeIICHHE BHO 3HAKOBO- cOOCTBEHHOE yYalumxcs No2.5
HOJIIpHAst JIEKTPOOTPULl | aI€KBATHO CUMBOJINYECKUE | MHEHUE U y4eOHO-
XUMHUYECKasl | aTeJIbHOCTH, OLICHUBATh CPEICTBA, B TOM | NO3ULIHUIO; ITO3HABATEIIbHbI
CBS3b. KOBAJICHTHOU MIPaBWJIBHOCT | YUCJIE MOJEIU U | 2.YUUTHIBATh 1 UHTEpEC K
MOJIIPHOMN b CXEMBI JUIst pa3Hble MHEHUSI I | HOBOMY
CBSI3H, BBINIOJTHEHUS | pELICHUs 3a/1a4; | UHTEPEChl U yueOHOMY
MEXaHU3M NEUCTBHUS U 000CHOBBIBATh Marepuanty u
o0pazoBaHus BHOCHUTH COOCTBEHHYIO criocobam
CBSI3U. YMeTh | HEOOXOUMBI [O3ULUIO, peLIeHus: HOBOM
ONPEACIISTh e JacTHOU 3aJayn
KOBAJICHTHYIO | KOPPEKTHUBBI
MOJIAPHYIO B

CBA3b B




COCIMHEHUSX, | UCIIOJIHEHUE
3aIUChIBATh KaK 10 X0y
cXemy ero
o0pazoBaHus peanu3anmu,
CBSI3HU. TaK U B
KOHIIE
JIEUCTBUSL.
14| Metannuuec | 3nars/monum | [IpuHumaror CaMocTosATENb | YUUTBHIBAIOT Beipaxaror AJIEKTPOHHBIX §13
KagxuMHuuec | aTb U COXpaHSIOT | HO CO3/1a0T pa3Hble MHEHUSA U | a/IeKBaTHOE
Kast Xumudeckoe y4eOHy10 QITOPUTM CTpEeMSTCS K MMOHNMAaHHE
nousamue: 3ajauy, NESTENIbHOCTH | KOOPAUHALIUU MIPUYMH ycrexa
METaJJTNYeCKa | TUTAHUPYIOT IPU PEIICHUN | Pa3JIMYHBIX U Heycrexa
s CBSI3b CBOHM npo0emM MTO3UIIUH B y4ueOHOU
NCHCTBHS B Pa3IUYIHOTO COTPYIHUYECTBE NeSTEIIbHOCTH
COOTBETCTBH Xapakrepa
uc OCHOBHBIX
IIOCTaBJICHHO | TOHATHHI
W 3a1a4el u
YCIIOBUSIMU
ee
peamzanuu
15| O6o0menune | Ymern CraButh CpaBHuBars, dopmynupyet BricTauBaet o0oJouex IToBTOp
u MPUMEHSTh y4eOHbIC KJIacCU(PUITUPOB | COOCTBEHHOE coOCTBEHHOE uTh §1-
CHCTEMAaTH3a | 3HAHUM, (S0 aTh U 0000IAaTh | MHEHHE W IMO3UIIMIO | I[ETOCTHOE 13
U 3HAaHUM | yMeHus, (bakThl 1 MHPOBO33pEHUE
0 HaBBIKH, SIBIICHUS
XUMHUYECKUX | TIOJy4YEHHbIE
HIIEMEHTaX. IPU U3YYCHUHU
JTAaHHOM TEMHEI,
npu
BBITIOJTHEHUU
TPEHUPOBOYHBI
X 3aJIaHUU U
YIPA)KHECHUN.
16| KourpoabH | Ymerhb CraButh CpaBHuBarh, dopmynupyer BricTrauBaet aToMa»
asi pabora IPUMEHSTh yueOHbIe KJIaccu(UIUPOB | COOCTBEHHOE coOCTBEHHOE
Ne2 o teme | 3YH, e are 1 00001[aTh | MHEHHE U ITO3ULIMIO | [[EJIOCTHOE
« ATOMBI MOJTy4YeHHBIC (bakThl 1 MHUPOBO33pEHUE
XUMHUYECKUX | IPU U3YYEHUU SIBJICHUS




3JIEMEHTOB» | TEMBI K ATOMBI
XUMHUYECKUX
3JIEMEHTOBY.
TEMA Ne 3. IPOCTBIE BEHIECTBA (7 yacos).

17| Ilpocteie Ymern: Camocrositen | Mcnonp3oBath ®opMynMpOBaTH ®opmuposars y | IlonoxeHue 31eMEHTOB §14,
BEIIIECTBA - xXapakmepu3oé | bHO 3HaKOBO- coOCTBEHHOE yYalmxcs MetaiioB B [1.C.X.0. Nel,3
METAJLIBI. amo: aJIEKBaTHO CUMBOJIMYECKHUE | MHEHHE U y4eOHO- JINGE

CBSI3b MEXIY OLICHUBATh CPEICTBA, B TOM | NO3ULHUIO; no3HaBarenbHbl | MenneneeBa CtpoeHue
CTPOEHHEM U MIPABWJIBHOCT | YUCJIE MOJEIU U | 2.YUUTHIBATh 1l UHTEpeC K aTOMOB METAJIOB.
CBOMCTBaMU b CXEMBI JUIst pa3HbIe MHEHUSI I | HOBOMY O6mue pusnyeckue
METAJIIIOB BBINIOJITHEHUS | pELICHHUs 3a/1a4; | UHTEPEChl U yueOHOMY CBOMCTBA METAJLJIOB.
UCNOIL306aMb | TEUCTBUS U 000CHOBBIBATh Marepuaiy u Cpencta UKT
NpUOOPETEHHBI | BHOCUTh COOCTBEHHYIO ciocobam Huck
€ 3HaHUus JUIs HEOOXOTUMBI MTO3ULINIO; peuieHus HOBoM | «BemecTBa u ux
KPUTUYECKON e YaCTHOM 3a7a4u | MPEBpALICHUN»
OLICHKHU KOPPEKTUBBI
UHPOpPMAIK O | B
MeTaJuIax, HCIIOJTHEHUE
UCIOJb3YyEMBIX | KaK IO X0y
B OBITY. ero

peanusanuu,

TaKk U B

KOHIIE

JIEUCTBUSL.

18 | ITpocTeie Ymeth dopMHpoB YMenue YMenue Péiyamwmasie  OllonoxxeHue 31eMEHTOB §15,
BEILIECTBA - Xapakmepu3zoe | aHue paboTaTh C COTPYAHHMYATH C COOCTBEHHOE HHEMETAaJUIOB B Ne3
HEMETAJUIBL. | amb: HOHSTHS O y4eOHUKOM, YUMUTEJIEM B NTOUCKE PuplopeREHre  [TTEPUOANYECKON

MIOJIOKEHUE HEeMeTasuia JOTIOTHUTENBHO | U cOope TOHAIVBOO3PEHUE JICHCTEME.CTH.
HEMETAJUIOB B X, i muTepatypoit | mHpoOpManuy, MeTayIax, u Crpoenue aToMoB
NEPUOINIECKO aJUIOTPOIH u CIIyLIATh €ro. ¢BOMCTBAx HEMETAJNIOB
1 cucTeMme; U UX nepuoanueckor | Aprymentupyor  P:1.3.4.6 KoBanenrtnas
CTpOEHUE CBOMCTBax CHUCTEMOI CBOIO TIO3UIINIO U PeryjasiTUBHbIE HETIOJISIpHAs CBSI3b.
aTOMOB KOOPIAMHUPYIOT €€ duznyeckue
HEMETAIJIOB C TIO3UIUHU DopmupoBaHue CBONCTBA
MapTHEPOB B TIOHSITHSL O HEMETAJLIOB.
COTPYAHMYECTBE  HEMETaJIaX, . Annomponus.

q

LIJIOTPOIINU UX

(

'BOMCTBaX




]

P:1.3.4.6

19 | KomnuectBa | 3naTrh/monum | [IpuHuUMaroT CaMoCTOSITENb | YYUTHIBAIOT Bripaxkaror KomuuectBo BemectBau | §16,
BEILECTBA. aThb- U COXPaHSIOT | HO CO3JaI0T pa3Hble MHEHHUS U | aJICKBaTHOE €UHULIBI €r0 Nel,2,3
Mounsb. Xumuueckue y4eOHYI0 AITOPUTM CTPEMSATCS K ITIOHUMaHUE WU3MEPEHUS: MOJIb,

MounsipHast NOHAMUSL: 3ajauy, JEATETbHOCTH | KOOPAUHALIMHI MPUYMH yClieXa | MMOJIb, KMOJIb.
Mmacca MOJIb, IJIAHUPYIOT IIPU PELICHUN | PA3JIUYHBIX U Heycrexa [TocTosiHHAst ABoraapo.
BEILIECTBA. MOJISIpHAas CBOU npobiem MTO3ULIUN B y4eOHOM MomnstpHas Macca.
Macca TNIEUCTBUS B pa3IMYHOTO COTPYJIHUYECTBE NEeITEIbHOCTH Cpencta UKT
Ymernb- COOTBETCTBU Xapakrepa [IpesenTanus
GHIUUCTIAMD: uc OCHOBHBIX KonunuectBa u MosnsipHas
MOJISIPHYIO MOCTaBJICHHO | TOHSITHHI Macca
Mmaccy, ¥ 3agaded u BEIIECTBA.
KOJINYECTBO YCIOBUSIMU
BEILIECTBA ee
peanu3anun

20 | MonsipHbIi 3uarb/monum | llenenomnaran | ®opmupoBanue | Pazpemienue 1.MoTuBamus [Tonarue o MonsIpHOM §17,
00bEM T'a30B. | aTh ue u MO3HABATEIBbHOM | KOH(IIMKTA Hay4eHUs o0beMe ra3os. Nel,2
3aKkoH - Xumuueckoe | IUIAHUPOBAHU | LIEJIH VYnpasnenue MpeIMETY HopmanbHbie
ABorazpo nonamue: e MIOBEACHUEM XUMUS YCIIOBHSL.

MOJISIPHBINA napTHepa 2.Pa3BuBaTh CnencrBue 3aKkoHa
00beMYMeTh YyBCTBO ABoranpo. Cpencraa
- GLIYUCTIAMD: rOpJIOCTH 32 HUKT

no POCCUICKYIO «MonspHbIi
KOJIMYECTBY XUMHUYECKYIO 00BEM

(macce) HayKy ra3os.
razoo0pa3Horo 3.HpaBcTBEeHHO- | 3aKOH

BELIECTBA €TI0 THUYECKOE ABoraznpo»

00BeM, IO OLICHHUBAHUE




o0beMy

ra3o00pa3HOTo
BEIIECTBA €ro
KOJIMYECTBO
(maccy).

21 | Pemenne Ymerb CraButh CpaBHuBarh, dopmynupyer BricTauBaet Beinonnenne 3agaumn
3a1a4 1o IIPUBOJUTH y4eOHBIC KIIACCU(PUIIUPOB | COOCTBEHHOE cOOCTBEHHOE YIPaKHEHUH C© Nel-5
dopmyre pacy€Tsl 110 e arb 1 00001[aTh | MHEHHE U ITO3ULIMIO | [[EJIOCTHOE HCIIOJIb30BaHUEM

opmymam ¢ (baxTel 1 MHPOBO33pEHUE | MOHATHI: KOOBEMY,

HUCITIOJIb30BaHU SABJICHUSA «MOJIb»,

€M MOHSTHI: «KOJIMYECTBO

1/, Mm, M, BCIIICCTBAY,

NA. «Macca,
«MOJIIPHBIN
00BbeM».

22| O6o6ueHne | YmeTh OnenuBator | BeiOuparot VY4acTByIOT B OBnanenue Pemenue 3anau u IToBTOp
u MPUMEHSTh MpaBWIBLHOCT | Haubosee KOJJIEKTUBHOM HABbIKAMH Il | YOPaKHEHUH. UTh
CUCTEMAaTH3a | 3HaHMUI, b 3¢ eKkTUBHbBIE 00CyXIeHUH IIPAKTHYECKON [Toaroroska k §14-17
U 3HAaHUM | yMeHus, BBITIOJTHEHUS | CTIOCOOBI npobuem, NesITeIbHOCTH KOHTPOJIbHOM paborTe.

1o TeMe HABBIKU MIPU JNEUCTBUS HA | peIlleHUs 3a7ay, | IPOSBIISIIOT
«IIpoctrie BBITNIOJTHEHUHU ypOBHE KOHTPOJIUPYIOT | aKTUBHOCTbH BO
BEILIECTBAa». | TPEHUPOBOYHBI | aJ€KBAaTHOM | M OLICHUBAIOT B3aUMOJCICTBUU
X YOPaKHEHUH | pETPOCHEKTH | MPOLEeCcCUuu JUIS pellieHus
Y 3aJIaHuil. BHOM OLICHKH | pe3yJbTaT KOMMYHHUKATHBHBIX
Y TIO3HAaBaTENbHBIX
3a1a4

23 | KoHTposibH | YMeTh [IpuHuMarot CaMoCTOSITENb | YYUTHIBAIOT Bripaxator KonTtpons 3HaHui, §
asi MPUMEHSTh Y COXPaHSIOT | HO CO3/1al0T pa3Hble MHEHUSI U1 | aICKBaTHOE YMEHUH, HABBIKOB,
padora Ne 3 | 3HaHus, y4eOHYIO aJITOpUTM CTpEMSITCS K MMOHUMaHue MOJTYYEHHBIX TTPU
1o TemMe YMEHUs, 3amauy, JEATETbHOCTH | KOOPAUHALIMHI MPUYMH yClieXa | U3YUYEHHUH JIaHHOM TEMBI.
«IIpocTrie HaBBIKU TIPU IJTAHUPYIOT MIPU PEUICHUH | Pa3JIUYHBIX U HeycIexa CpenctBa UKT K. p. No3
BELIECTBA» U3y4EHUU CBOU npobiem MO3ULUH B y4eOHOM lyac.

TEMBI NeiCcTBYS B Pa3IUYHOTO COTPYJIHUYECTBE NesITeIbBHOCTH
«IIpocteie COOTBETCTBU Xapakrepa
BELIECTBAY. uc OCHOBHBIX

[IOCTaBJICHHO | TIOHATUH

¥ 3agaded u

YCIOBUSMH




ee
peanmzanuu

TEMA Ne 4. COEAMHEHUA XUMHNYECKUX 9JIEMEHTOB (14 yacos).

24

CreneHb
OxuciieHus.
bunapnsie
COCIMHCHUS

3HaTh
oTpeielieHHe
TIOHSITHSI
«CTETIeHb
OKHCJICHUS.
Ymers
OTIPEIEIISATh
CTETICHb
OKHCJICHUS TI0
bopmye
BEIIECTBA U
COCTaBJISTh
dbopMyIIBI TIO
CTETICHH
OKHCJICHUS,
UCTIOJNB3YS
TIPU 3TOM PSIJT
AIIEKTPOOTpHULIA
TEJILHOCTH.
Ymers

- Ha3bIBAMD:
OuHapHBIC
COCIIMHEHUSI
o UX
XUMHAYECKHM
dopmymnam;
onpeoensimo:
CTETICHb
OKHCJICHUS
3JIEMEHTOB B
COCIMHEHHUSIX.

DopmMupoB
aHue
MOHSITHS O
CTCTICHH
OKUCJICHUS
CraBar u
(opmymupy
10T
npodiemy
YpoxKa,
CaMOCTOSITEN
BHO CO3JIAI0T
aJITOPUTM
JEeSTeTLHOCT
U Ipu
penieHun
MPOOIEMBI
pabotath 1o

1aHy,

YMenue
pabotarts ¢
Y4EOHHUKOM,
JIOTIOJIHUTEIHHO
1 TuTeparypoi
u
MEPUOINYECKOMN
CHUCTEMOM
[TposiBrsitoT
YCTOMYMBBIN
y4eOHO —
MO3HABATEJIbHbI
1 UHTEpeC K
HOBBIM
3HAHUSMU
crocobam
pelieHus 3a1a4y

VYMmenune
COTPYyAHHUYATE C

YUYUTEIIEM B IIOUCKE

u coope
nH(popManuu,
CIIyLIATh €TO0.

ApryMEHTHPYIOT
CBOIO MO3HILIHIO U
KOOPIMHUPYIOT €€

C IMO3uignu
MapTHEPOB B
COTPYIHHUYECTBE
bopMyITUPYIOT
COOCTBEHHOE
MHEHHE U

MO3HIINIO, 3aJaI0T

BOITPOCKHI, CTOAT
IIOHATHBIC 1A

napTHepa MOHSATHUS

]

]

]
]

1
)i

d

]

P 8y aremmEbIe
COOCTBEHHOE

Dognacpere e

(
1
)

IOHHIOBOG3PCHUC |

érapNamaBaHNe

CROIBCTEIRCHHOT'O

PoltBotife s x

P YR RAKHBHbIE

HCIIONb3YS
DapompoRaic
TOMAITHPOHHBIC
1EpCIaNBax, .
uNeepaEnn NX
P RO BHIBAK

Pchkdudie ycrexa

NN Heycnexa
cBOEH
ACATCIIBHOCTU

DBnanpmse

H SRR RANCH IS

Tjhherrsreeioo it

TETEEICHHDCTH.
OKHCIICHUSI.
Ornpenenenue
CTETEeHU
OKUCIICHUS B
OMHAPHBIX
COCTUHCHHUSIX.
CocraBnenue
bopmyIbI
OMHAPHBIX
COEMHEHUN T10
CTETEeHU

OKHCIICHHS, OOIIHI
croco0 UX Ha3BaHUI.

Cpencrea UKT
[Tpe3enTarus
«CrteneHp
OKHCJICHUSD

§148,
Nel,2,3




25| Okcunpl. 3narb/monuma | 1.@opmupona | 1.dopmuposate | 1.CoBepmieHcTBoBa | PazButue OKcupl 1 JIeTyuue §19,
Jleryuue Th Tb YMEHHUE YMEHHUE Tb YMEHHUE BHYTpPEHHEH BOJOPOJHBIE Nel,2
BOJIOPOAHBIE | XUMUYECKOE YUUTHIBATh MIPOBOIUTD JIOTOBApUBATLCSA U | TIO3ULIUU COCTUHEHHUS:

COC/IMHEHHUS. | MIOHSTHE: BBIJICTICHHBIE | CPAaBHEHUE U MPUXOAUTD K LIKOJIbHUKA Ha CocraBnenue
OKCH/JIbI yUUTENIEM KJ1accu(UKaluio | 0OLIEMyY PELICHUIO | YPOBHE XUMHUYECKUX
Ymeth OpPUEHTHUPHI IO 33/IaHHBIM B COBMECTHOM MOJIOKUTENBHOT | (hopmy, ux
HA36164Mb" NIEUCTBUS B KPUTEPUSIM; JIeSITeIIEHOCTH, o otHoueHus k | HazBanue. Cpencrea UKT
OKCHJBI IO UX HOBOM 2.Pa3BuBath IIIKOJIE, [Ipe3enTanus
dbopmynam y4eOHOM 2.®opMupoBaTh | YMEHHE MMOHUMAaHUS «Oxcuab»
onpeoensimo: MaTepuaie B | y ydaumxcs MIPOYKTUBHO HE0OXOMMOCTH
CTEIEHb COTpYAHUYEC | MPEICTaBICHUE | pa3peniaThb YUEHUS,

OKHUCJICHUS TBE C 0 HOMEHKJIAType | KOH(IMKTHI Ha BBIPA)XKEHHOTO B
3JIEMEHTOB B YUUTENEM; HEOPraHMYECKUX | OCHOBE y4eTa npeobnagaHuu
OKCHJAX 2. COETMHEHU; HWHTEPECOB U y4eOHO-

[TnanupoBaTh MO3UIINI BCEX €r0 MO3HABATEIbHBI

CBOM YYaCTHHUKOB; X MOTHUBOB U

NecTBUS B MPeIOYTCHUH

COOTBETCTBUU COLIMAJILHOTO

C croco0a OIeHKH

IIOCTaBIICHHO 3HAHUM;

i

3agaued u

YCIIOBUSMHU

ee

pealli3alkH.

26| OcHoBanus. | 3HaTb/moHuMa | [IpuHUMarOT CaMocTosATENb | YUUTHIBAIOT Bripaxator CoctaB 1 Ha3BaHUE §20,

ThXUMUYECKUE | U COXPAHSAIOT HO CO3JaI0T pa3Hble MHEHHS U aJcKBaTHOE OcHOBaHMH. X No3 4
nonamus: y4eOHy10 AJITOPUTM CTpEMSTCS K IIOHMMAaHHE KIaCCHUKAIIHS.
OCHOBaHUH, 3aj1aqy, JEATENLHOCTH | KOOPAMHALUH NPHYKH ycIexa WHmkatope.
HIEJIOYH. IJIAaHUPYIOT MIpU PELICHUU | Pa3IUUYHBIX U Heycrexa Cpencrsa KT
Ymerb CBOM po6IIeM TIO3HIHI B yueOHOI TpesenTauus
- NENUCTBUSA B pa3IuyHOTO COTPYAHUYECTBE e TEIbHOCTH «Ocnosatus
HA3b16aMb:OCH | COOTBETCTBU Xapakrepa JL.O.
OBaHUS IO UX | HUC OCHOBHBIX
dbopmynam MOCTaBJICHHO | TOHSITHHI
- ¥ 3agaded u
coCmagnAms:X | yCloBUSIMU
UMHUYECKHE ee
dbopMyIIBI peanu3anun




OCHOBAHUM; -
onpeoenanb:o
CHOBAHHUA IO
ux popmynam

27| Kucnotsl 3HaTh/MOHMMA 1.®opmuposars | 1.CoBepmencTBoBa | Pa3Burue CocTap u Ha3BaHue KUCIOT. | §21,
Th-XUMHUYECKOE YMEHHUE Th YMEHHUE BHYTpPEHHEN Nx xnaccupukanms. No2.3
nouamue: MIPOBOAUTD JIOTOBapUBATHCA U MO3UILIUHN WunmkaTopsr.

KHUCIIOTA, CpaBHEHHUE U HNPUXOINTH K wkonshnka na | Cpencrsa UKT
IIENI0Yb. KITacCH(UKALINIO | OOIIEMY PEIICHUIO | YPOBHE IpesenTarms
VYMmern- I10 33JJaHHBIM B COBMECTHOMU nonoxutenpaor | «Kucmo
Haszvleamo: KPUTEPUSIM, JeATSIIbHOCTH; O OTHOIIIEHHS K | TP
KUCJIOTHI TI0 UX 2.Pa3BuBaTh IIIKOJIE, J.0.
dbopmynam - 2.®opMHpOBaTh | YMEHHE MTOHUMAHHUSI
COCMagnAms:xX Y y4almxcs MIPOAYKTUBHO Heo0X0MMOCTH
UMHYECKHE MPEICTaBIICHUE | pa3periarb YUCHUS,
bopmyIibl 0 HOMEHKJIaType | KOH(IMKTHI Ha BBIPAYKEHHOTO B
KHCJIOT - HEOPTraHMYECKUX | OCHOBE ydeTa npeodIagaHuu
onpeoenams:x COCIMHEHMIA; HWHTEPECOB U y4eOHO-
UCJIOTHI TI0 X MO3UIIMIA BCEX €r0 | MO3HABATEIHHBI
bopmynam. YYaCTHHUKOB; X MOTHBOB H

MPEIMOYTCHUH

COLIMAJILHOTO

crioco0a OIEHKH

3HAHUM;

28| Comnn. 3nare/monuma | @opmupoBar | YMeHue YMenue P8yammmmasie  (Cocras 12 §22,
Th- b YMEHHE paboTaTh C COTPYJIHHUYATH C COOCTBEHHOE€  HHOMEHKJIATypa CTp.
Xumuueckoe YUYUTBIBATH y4eOHUKOM, Y4UTENIEM B IOUCKE (DopracpereHre  [TCOICH.IECKON 127-
nomamue: BBIJICTICHHBIC JIOTIOJTHUTEILHO | U cOope noawBoe3peHue jtCocrasinenue Gopmy 128,
COJIb. YUHUTEIIEM i muTepatypoit | uHpoOpManuy, MeTajulax, u coxneil. Cpencrea UKT Ne2,3
Ymernb OpPUEHTHUPHI u CIIyIIATh €rO. CBOMCTBAX [Ipe3enranus
- JIEUCTBUS B MIEPUOINYECKOMN P:1.3.4.6 «Conny»

Ha3b16amMp:CON | HOBOM CHUCTEMOI PeryasitTuBHbie JI.O.
U TI0 UX y4eOHOM

dbopmynam MaTepuale B DopmupoBanue

- COTpYAHUYEC TOHSITHSI O
coCmagnAms:xX | TBE C HemeTaax, .
UMUYECKHE YUUTENEM; QLIOTPOIIHH UX
bopMyIIBI ¢BOMCTBax

coJieit P:1.3.4.6




29| Conu. ;onpedenamu:c | [InanupoBath ApryMEHTHPYIOT §22,
0JIM TIO UX CBOM CBOIO MO3ULINIO U cTp.128
dbopmynam JIEUCTBUS B KOOPIUHHUPYIOT €€ -132
COOTBETCTBUU C TIO3UIUU
c MIapTHEPOB B
IIOCTaBJIEHHO COTPYJIHUYECTBE
71
3a1a4eu u
YCIIOBUSIMH
ee
pealIn3anyH.
30| OcHoBHBIE dopmHpoB OnopH
KJIaCChl aHue 1317}
HEOpraHu4ec HIOHSTHS O KOHCIIE
KHX BEILECTB KJ1accax KT 1O
HEOpraHuy TeEMe
€CKHX
COEIMHEHU
"
31| Amopdusie u | 3HATH TUIIBI 1.®opmuposa | 1.@opmuposars | 1.CosepiienctBoBa | PazButue BemecrBa §23,
KpUCTAJUINYE | KPUCTAJUINYECK | Th YMEHUE yMEHHUE Th YMEHHE BHYTpPEHHEU MOJIEKYJISIPHOTO TabIuI
CKHeE UX PEHIETOK. YUYUTHIBATh MIPOBOAUTD JIOTOBApUBATHCA U | TIO3UIUHU CTpOEHUs. 3aKOH a
BEILIECTBA Ymern BBIJICJICHHBIE | CPAaBHEHHE U MIPUXOJNUTH K LIKOJIbHUKA HA MIOCTOSIHCTBA BEILIECTB. «Kpucr
XapaKkTepu30Ba | yUUTEIEM KJIacCU(PUKALUIO | OOIIEMY PEILICHUIO | YPOBHE MonekynsipHble, HIOHHbBIE, | aJTM4e
Thb U OOBACHATH | OPUEHTHUPHI IO 3a/IaHHBIM B COBMECTHOM ITOJIOKUTENIBHOT | aTOMHBIE U CKHE
CBOICTBa NEHCTBUS B KpUTEPUSIM; NESITeNIbHOCTH; O OTHOIICHUS K | METaJUIMYECKUE pemeTk
BEILIECTB Ha HOBOM 2.Pa3BuBarp LIKOJIE, KpUCTaJUNINYECKNE n»
OCHOBAaHWHU yueOHOM 2.®opMHpOBaTh | YMEHHE IIOHUMAaHHUS pemerku. Cpencrsa UKT
BHJIA MaTepuajge B | y ydamuxcs MIPOIYKTHUBHO HeoOxoaumoctu | [Ipe3enTanus
XUMHUYECKOU COTpYAHHYEC | IIPEACTABICHUE | pa3peniarb YUEeHHUS, «Kpucraimmaeckue
CBSI3U U THUIIA TBE C 0 HOMEHKJIaType | KOH(IMKTHI Ha BBIPQ)KEHHOTO B | PEIIETKI
KPUCTAJUIMYECK | YUUTENIEM; HEOPraHMYECKUX | OCHOBE y4eTa npeoOnaganuu
Ol pelIETKY. 2. COCIMHEHMII; HWHTEPECOB U y4eOHO-
[TInanupoBath MO3ULIUI BCEX €r0 IO3HABATEIIbHBI
CBOM YYaCTHHKOB; X MOTHBOB H
NEHCTBUS B MPEANOYTCHUH
COOTBETCTBUH COLIMAJIBHOTO
C crioco0a OIEHKH

3HAHUIM;




IIOCTaBJICHHO

nu

3agaued u
YCIIOBHSIMH
ee
pean3aImm.
32| Yucteie 3HaTh CraBar u [IposiBisitoT bopmMyIUpyOT ®opmupoBanue | [lonstue o uncrom §24
BEUIECTBA M | OIIPENIEIICHNE bopmynupy | yCTOWYMBBIH coOCTBEHHOE OTBETCTBEHHOT'O | BEILIECTBE U CMECH, UX
CMECH. MOHATUHN 10T y4eOHO — MHEHUE U OTHOIIICHUS K otiuuue. [Ipumepst
«UUCTBIC npobiemy MIO3HABATENbHbBl | MMO3ULHUIO, 33JJAI0T | YUEHHIO cmeceit. CriocoObl
BEIIECTBAY , ypoKa, it uHTEpecC K BOIPOCHI, CTOST UCIIOJIB3YS pazaesneHus: CMeceu.
«CMecm», UX CaMOCTOSITET | HOBBIM TIOHSITHBIE JIJISI CHEIHAILHO 3HaueHue cMeceil B
OTJINYHE. bHO CO3JAI0T | 3HAHUSIMU napTHepa MOoHATUSL | MoJ0OpaHHbIE MPUPOJIE U KUIHU
AJITOPUTM criocobam CpEICTBA. yenoseka. Cpeacrea UKT
NEeSTeIbHOCT | pelIeHUs 3a/1a4 [Tpesenranus
U IIpU «Hucrteie
pelIeHnn BemectBa U cMecunJL.O.
pOoOIIeMBI
paboTats 1o
JIaHY,
33| Pa3nenenue YmMmerh VYMmenune 8§24,
cMeceil. pas3nuyarb OLICHUTh cxema
Ouuncrka OIHOPOAHBIE U CTEIEHb ycrexa «Croco
BELIECTB HEOJTHOPOJIHBIE WIH HEycIexa OBl
cMecH, cBOEH pazzaen
pa3IeNATh UX; NeSTEIIbHOCTH SHUS
3HAYEHUE cMmecen
cMecel B »
IpUPOJIE U
KU3HU
YyeJIoBeKa.
34| IlpakTnuec | 3naTh npasuna | [IpuHumaror CaMocTosATENb | YUUTHIBAIOT Beipaxaror Pasnenenne onsopoaubx 1 | OTUeT
Kasi padora | oOparmieHus ¢ U COXPAHSIIOT HO CO3J1ar0T pa3Hble MHEHUS U aJIeKBaTHOE HEOJIHOPOJIHBIX CMECeH, o
Ne2 Ounctka | 1a60paTOpPHBIM | YUeOHYIO AITOPUTM CTpEMSTCS K IIOHMMAaHHE pabora ¢ 1abopaTopHBIM IIPAKTH
3arpsA3HEHHO | 00OPYJOBaHME | 3a1ady, JEATENLHOCTH | KOOPIMHALUH npuduH yerexa | ©00PYAOBaHUEM. 4eCKOM
i M, CIIOCOOBI TUTAHUPYIOT IPU PEIICHUH | Pa3JIMYHBIX U Heycrexa Hpaxriraeckas pabora Ne 2 pabote
MOBAapPEHHOW | pa3zeiiCHUs CBOH npo0emM MTO3UIIUN B y4eOHOU I vac.
coau OJIHOPOJIHBIX NCHCTBHS B Pa3IUYIHOTO COTPYIHUYECTBE NeSTEIIbHOCTH
cMeceil. COOTBETCTBH Xapakrepa




Ymern uc OCHOBHBIX

IIPOBOJIUTH MOCTaBJICHHO | TOHSITHHI

pazaeneHruemM ¥ 3agaded u

cMecen YCIOBUAMHU

bunpTpoBaHUE | €€

M U peanuzanun

BBIITAPUBAHUEM

35| MaccoBasiu | 3HATH [IpuHuMaroT CaMoCTOSITENb | YUYUTHIBAIOT Bripaxkaror Maccoas u 00bEMHas §25,

00bEMHAs omnpeeciIeHne M COXPaHSIIOT HO CO31aI0T pa3HbIC MHCHUS U aJICKBaTHOC A0JM KOMIIOHEHTOB CMECH | hopmy
JIOJTN MacCOBOM 10y | y4eOHYIO aJITOPUTM CTPEeMSTCS K MMOHUMaHUE (pactBopa). Pacuérel, JIBI,
KOMIIOHEHTO | PaCTBOPEHHOIO | 3a1a4y, JEATENBHOCTH | KOOPAMHALMU NpUYMH ycrexa | CBASAHHBIC C 3a/a491
B CMECH BEIIIECTBA. IJTAHUPYIOT MIPU PEUICHUH | Pa3IUYHBIX U Heyclexa HCTIOTBESOBAHMEM TOHATHA | No 1 2
(pactBOpa). | YMeTh CBOU npobiem MO3ULUH B y4eOHOM CAOTED-

BBIYHCIIATH NEUCTBUS B pa3InyHOrO COTPYAHUYECTBE NEeSATEIbHOCTH

MacCOBYIO COOTBETCTBU Xapaxkrepa

JIOJIIO B uc OCHOBHBIX

pacTBope U MOCTaBJICHHO | TOHSITHHI

00BEMHYIO ¥ 3amaden u

JIOJIIO Ta3ax. YCIOBUSIMU

ee
peanu3anun
36| lIpakTnyec | YMerh enenonaran | ®opmupoBanue | 1. [L1anupoBanue 1.MoTtuBamus 3akperuieHue Ortuer

Kasi padoTa | IpUTrOTaBIMBAT | UE€ U MMO3HABATEJILHON | MPAaKTUUECKOU Hay4YeHUs TEOPETUYECKUX HABBIKOB | IO
Ne3 b PacTBOp C IJJAHUPOBAHM | LIEJIN pabote o peamMeTy B PEIICHNUH 3a/1a4 Ha MIPaKTH
[Ipurorosne | onpenencHHO e [peaMETy XUMHS HaXO0XKICHUE MacCOBON YEeCKOHU
HHE pacTBOpa | MacCOBOM 2.Pa3zpenienue 2.Pa3BuBaTh JIOJT paCTBOPEHHOTO pabote
c noJnen KOH(IIMKTA YYBCTBO BEILIECTBA U
ONPEIENEHHO | PACTBOPEHHOTO 3.Yupasnenue TOPIOCTH 32 IIPUTOTOBJICHUE PACTBOPA
1 MacCOBOM | BELIECTBA; MOBEICHUEM POCCHICKYO COJIM C ONPEAEIEHHON
Jonei peuiarh 3a1a4un napTHepa XUMHYECKYIO Jonei
pacTBOPEHHO | Ha HAYyKy pacTBOPEHHOTO
ro BEUIECTBA. | OMpENETICHUE 3.HpaBctBenHo- | Bemectna. I1. p.

MaccOBOH 10,11 THUYECKOE Ne3 luac.

Y Macchl OLICHUBAHHE

PacTBOPEHHOTO

BEIIECTBA.




37| KoHTpoabH | YMeTh CraButh CpaBHuBarh, dopmynupyer BricTauBaet CpenctBalIKT K,p. Ned4 1
asi pabora IPUMEHSTh yueOHbIe KJIaccu(UIUPOB | COOCTBEHHOE coOCTBEHHOE yac.
Ne 4 o Teme | 3HaHMA, Lenu arb 1 00001aTh | MHEHUE U MO3ULIUIO | IIEIOCTHOE
«CoeMHEHN | YMEHUS U bakTs 1 MHPOBO33pEHUE
s HAaBBIKH B X0JI€ SIBIICHUSI
XUMHUYECKUX | U3yYEHUS TEMBI
anemMeHToBy | «CoenuHeHus
XUMHUYECKUX
3JIEMEHTOBY.
TEMA Ne 5. UBMEHEHUSA, TIPOUCXOIAIUE C BEHIECTBAMM (11 yacos).
38| Xumnueckue | 3HaTh CrassaT u ITposBistoT bopmyupyoT ®opmupoBaHue | XUMHYECKask PEAKLHUSL. §26,
peaxkuuu Ompenenenue | GOPMYTUPY | YCTOHYHMBBII coOCTBEHHOE oTBeTcTBeHHOro | IIpH3HaKy n ycnoBus 27,
IIOHSTHS IOT y4eOHO — MHEHHE U OTHOIIEHUS K NPOTCKaHUA TaOJIAILL
«XUMHAYECKAS npodiemy IMO3HABATENBHBI | MO3UIUIO, 3aJA0T | YUCHUIO XAMUYCCKUX a
peaxkuus», YpOKa, 1 UHTEpEC K BOIIPOCHI, CTOSIT UCIIOJIb3YS peaKuuii. «CpaBH
TIPU3HAKA U CaMOCTOSITEJI | HOBBIM MOHSTHBIC IS CIICIIHAJIEHO DK30TEpMUIECKIE UTCIIBH
YCIIOBUS BHO CO3JAI0T | 3HAHUSIMU napTHepa HOHATHS | OA00paHHbIe u ast
BO3HUKHOBEHH | allTOPUTM criocobam CpeIcTBa. SHAOTCPMHUICCKHC XapakT
S U TEYEHUsI NEATENBHOCT | PELIEHUs 3a1a4 Vmenue peakuuu. Cpencrsa UKT | epucru
XUMHYECKAX U TIpH OLIEHUTbH muck K. n M. Ka
peakuuil, TUIIBl | PEIIECHUH CTENEHb ycIexa buzuue
peakumii o po0OIeMbI WJIM Heycrexa CKHX
MIOTJIOIIEHUIO pabotath 1o CBOEH SIBJICHU
WIH IJIaHy, NEeATEIbHOCTH eu
BBIJIEJICHUIO XUMUYE
SHEPIUH. CKHX
peakuu
w»
39| 3akoH 3HaTth OnenuBator | BeiOuparot VY4acTByIOT B OBnanenue 3aKOH COXpaHEHUs §28,
COXpaHEHUs | ONpEICICHUE MpaBWIBLHOCT | Haubosee KOJUUIEKTUBHOM HAaBBIKAMM JIJI1 | MAcChl BEIIECTB. Ne2
Macchbl XUMHUYECKUX b 3¢ deKTUBHbBIE 00CyXIeHIH IIPaKTHYECKON [TonsTne oxumuueckoM
BEILECTB. yYpaBHEHU, BBITIOJTHEHUS | CTIOCOOBI npobuem, NEeATEIbHOCTH YpaBHEHUH. 3HAYECHHE
XrMUYeCKHe | 3HAUEHUE NEHCTBYA HA | pelIeHus 3a/ay, | IPOSBISAIOT MH/IEKCOB U
ypaBHEHHUS. kodpdunmenta | ypoBHe KOHTPOJUPYIOT | aKTHBHOCTH BO K03 pHUIHEHTOB.
B XMMHUYECKUX | aJICKBATHOU U OLICHUBAIOT B3aUMO/ICVICTBUU [Ipesenranus «3akoH
YPABHEHUSIX. PETPOCIEKTH | MIPOLIECCUHU JUTSL peLIeHUs COXpaHEHUS MaccChl
Ymers BHOU OLICHKH | pe3yJIbTaT KOMMYHUKATUBHBIX BEILECTB. XUMUYECKUE
COCTAaBJISITh Y ITO3HABATEJIbHBIX YpaBHEHHUS»

YpaBHEHHUSI

3aga4




peaxkuuii Ha
OCHOBE 3aKOHa

COXpaHEHUs

Macchbl

BEILECTB,

paccTaBisATh

kod(hpurreHt

Bl.

40| CocraBienue | YMeTb OuennBarot | KoHTponupyror | Y4acTByIOT B Osnanenue CocrapieHnue [ToBTOp

YpaBHEHUU COCTaBJIATh IIPaBWJIBHOCT | U OLIEHUBAIOT KOJUJIEKTUBHOM HaBBIKAMU JII1 | YpaBHEHUM XUMUYECKU UTh
XUMHYECKUX | YpaBHEHUSA b MpoLecc U 00CyXICHUHN MPaKTUYECKOU peakuuii. Cpencrea UKT | §28,
peakuuit peakuuii Ha BBINIOJIHEHUS | pe3yJIbTaT npobiem, NESITENIbHOCTH JIICK Ne3,6,1

OCHOBE 3aKOHA | JCHCTBUS Ha MPOSIBIISIIOT K. u M. 0

COXpaHEHUs YpOBHE aKTUBHOCTH BO

MAaccChbI aJcKBaTHOU B3alMOIECUCTBUN

BELIECTB, PETPOCIIEKTH JUTSL peleHust

paccTaBisTh BHOM OLICHKH KOMMYHHKATUBHBIX

KO3 UITHECHT Y TTO3HABATEJIbHBIX

bl 3a1a4

41| Pacyersl mo | YMmertb OnenuBator | BeiGupator VY4acTBy1OT B OBnanenue ANTropuT™M pereHus §29,

XUMHUYECKUM | BBIUMCIATH 10 | MPaBUWJIBHOCT | Hauboliee KOJUUIEKTUBHOM HaBbIKAMU U1 | 33]1a4 [0 YPABHEHUSAM bopmy
YPaBHEHUSAM | XUMHUYECKUM b 3¢ deKTUBHBIE 00CyXIeHIH IIPAKTUYECKOH | peakuui b, Ne

YPaBHEHUSM BBITIOJTHEHUST | CIIOCOOBI npobuem, NEeATEIbHOCTH 1,2

Maccy 1o JEHCTBYUS HA | pElIeHus 3a/1a4, | IPOSBISAIOT

U3BECTHOMY YpPOBHE KOHTPOJIUPYIOT | aKTUBHOCTb BO

KOJINYECTBY aJIEKBaTHOU U OLICHUBAIOT B3aUMO/ICVICTBUU

BEILIECTBA, PETPOCIIEKTH | TPOLIECCUU JUTSL peLIeHUs

BCTYNMBILEIO | BHOM OLIEHKH | pe3ysbTar KOMMYHHUKATUBHBIX

W Y NTO3HABATEJIbHBIX

M0JTy4aroIEroc 3a1a4

s B pe3yJbTare

peakuuu, u

Ha000POT.




42| Peakiuu 3Hatb DopmMupoB YmMenue YmMenue Péiyarmmasie  OKnaccudukanus §30,Nel
pa3lioKeHUsl. | OIpeesieHue aHue paboTaTh ¢ COTPYAHHUYATD C COOCTBEHHOE HXUMHUYECKUX1
peaxkuuii MTOHATHS Y4EOHHUKOM, y4YuTEIEM B NOUCKE (DuprocpeR@Hre  [TPEaKiuil 0 YUCITy
pa3ioKeHUs U peakiuu JOTIOTHUTEIHHO | U cOope NOHAIOBOO3PEHUE JIM COCTaBY.TH.
COE/INHEHUS. pa3iiokKEHU i muteparypoit | uHdopmanuu, MeTauax, u UCXOJHBIX U
Ymers 1 u CIIyLIATh €TO0. ¢BOMCTBAxX [IOJIY YUBILHUX CS
OTJINYATh nepuoauyeckoit | Aprymentupyrotr  P:1.3.4.6 BEIIIECTB.
peakuuu CUCTEMOH CBOIO ITO3ULIMIO U PeryJIaTUBHbIE Cpencrea UKT
pa3yioKEeHUs U KOOPIUHHUPYIOT €€ [IpezenTanus « Tumnel
COEQUHEHUS OT C IIO3ULUU DopmupoBanue XUMUYECKUX PEAKLIUH »
JIPYTUX THUIIOB, MapTHEPOB B TOHSTHS O JI.O.
COCTAaBJISITh COTPpYAHMYECTBE  HEMeETallax, .
ypaBHEHUS QIUIOTPOIHUU UX
peaxkuui CBOMCTBAxX
JAHHOTO TUIIA. P:1.3.4.6
43| Peakuun 3HaTth 1.®opmuposa | 1.@opmuposars | 1.CosepiiencTBoBa | PazButue CymHocTh peakuuii §31,
COCIMHEHHUS | ONpeJeIeHUE Th YMEHHUE YMEHHUE Th YMEHHUE BHYTpPEHHEN COCITIMHCHHUS U COCTABJICHUE | Nel, 2
peakuuii YUYHUTHIBATh MIPOBOAUTD JIOTOBapUBATHCA U MO3HUILIUHN peaKiyii JaHHOTO THIA
COCTMHCHHUS. BBIICJICHHBIE | CPABHEHME U HPHUXOIUTH K mkonpruka pa | Cpenctsa UKT
Ymerb YUUTENIEM KJIacCU(PUKALUIO | OOIIEMY PEILICHUIO | YPOBHE TpesenTaips « THHI’VI
o XUMHUYCCKUX pCaKIHU »

OTJINYATh OpHEHTHPBI IO 3a/IaHHBIM B COBMECTHOM MONOKHUTENBHOT | o o
peakuuu NEHCTBUS B KpUTEPUSIM; NESITeNIbHOCTH; O OTHOIICHUS K
COCOUHEHUI OT | HOBOM 2.Pa3BuBath IIIKOJIE,
JOPYTUX TUIIOB | y4eOHOM 2.®opMupoBaTh | yMEHHE MMOHUMAaHUS
peaKuuii, MaTepuajge B | y ydamuxcs MIPOIYKTUBHO Heo0X0MMOCTH
COCTAaBJISITh COTpYJIHHUYEC | MPEACTABIECHUE | pa3peliarhb YUEeHHUS,
ypaBHEHUS TBE C 0 HOMEHKJIaType | KOH(IMKTHI Ha BBIPa)KEHHOTO B
peakuuii YUUTETIEM; HEOPraHMYECKUX | OCHOBE yueTa npeodIagaHuu
JAHHOTO THUIIA 2. COCIIMHCHHIA; HWHTEPECOB U y4eOHO-

[InanupoBath MO3ULIUI BCEX €r0 IMO3HABATEIIbHBI

CBOM YYaCTHHKOB; X MOTHBOB H

NEHCTBUS B MPEANOYTCHUH

COOTBETCTBUH COLIMAJIBHOTO

C croco0a OIeHKH

MOCTaBJICHHO 3HAHUM;

71

3a1auen u

YCIOBHUAMUA




cc

pealii3alui.
44| Peakuun 3HaTth IIpuHuMarot CaMocTosATENb | YUUTHIBAIOT Beipaxaror CymHocTtb §32,
3aMENICHUsA. | ONpeJeIeHUE Y COXPAHSIOT HO CO3JaI0T pa3Hble MHEHHS U aJcKBaTHOE peaxkuuii Neo2
peakuuii y4eOHYIO ANTOPUTM CTpEeMSITCS K IIOHUMAaHUE 3aMCIICHUS,
3aMeIleHu. 3a/mauy, JESATeTLHOCTH | KOOPAUHAIIHI MPUYHH yCIIeXa | COCTaBIICHUE
YMmeTh IJIAaHUPYIOT MpPU PELICHUU | Pa3IUUYHBIX U Heycrexa peaKiMii TaHHOTO THIIA.
OTJINYATh CBOHM npo0emM MTO3UIIUH B y4ueOHOU CpenctBa UKT
peakuuu JICHCTBUS B pa3IuyHOTO COTPYAHUYECTBE JIeITESIILHOCTH [Ipesenrtanus « Tumbl
3aMEIleHUs OT | COOTBETCTBU xXapakTepa XUMHUYECKUX PEaKIIHH »
JPYTUX TUIIOB | U C OCHOBHEIX JL.O.
peaKuui, 3HaTh | MOCTaBJICHHO OHATHUHU
YCIIOBUSA W 3a1a4el u
TeYeHUs U YCIIOBHSIMHU
YMETh ee
COCTaBJIATh peanu3anun
ypaBHEHUS
peaxkuuii
B3aUMOJICHCTBHU
sI METAJIJIOB C
pacTBopamu
KHCJIOT U
colleit,
WCIIOJIB3YS PSITT
aKTHBHOCTU
METAJIOB.
44| Peakuun 3HaTh [Ipunumarot CamocTtosiTenb | yUYUTHIBAIOT Bripaxator CymHOCTh peakuuit §33,
oOMeHa. OIIPENICIIEHNE W COXPaHSIOT HO CO3J1al0T pa3HbIE MHEHUS U aJCKBaTHOE 0OMEHa ¥ COCTaBJIEHUE Ne4
peakuuii 0OMeHa | yyeGHyI0 aJlrOpUTM CTPEMATCS K IIOHUMaHUe YPaBHCHHI PEAKIUH
n 5 3aJ1auy, NEeSITeIbHOCTH KOOPJAWHAIINA MPUYMH ycrexa | AaHHOTO THIIA. Peakuust
HCHTPATMSAMA, | fapupyroT IIPU PEIICHUN | PasINYHBIX U Heycrexa HEHTpaN3aIuy.
yCemoBHA CBOH npo0emM MTO3UIIUH B y4ueOHOU YcaoBust TeueHUS
gg;lf;ﬁ;}mﬂ JIICUCTBUSI B pa3IuYHOTO COTPYHUYECTBE eITeIbHOCTH peaxuui Mex Iy
OOMEHa J10 COOTBETCTBU Xapakrepa pacTBOpaMi KUCJIOT,
UC OCHOBHBIX IIEJI04YEU U COJICU 0
KOHIIA. o
VMeTL [IOCTaBJICHHO | MOHSTHIl koHna. Cpencrsa MKT

¥ 3ajaueii u

IpesenTanus « THTIBI




OTJINYaTh YCIIOBUSIMU XUMHYECKHUX PEAKIINH »
peakuuun ee JL.O.
oOMeHa oT peanu3anun
JIPYTUX THUIIOB
peaxkuuu,
COCTaBJIATh
ypaBHEHUS
JTAHHOTO THIIA,
OTIpEeETATh
BO3MOXHOCTb
MPOTEKaHUS
peaxkuui
oOmeHa 10
KOHIIA.
46| Turbl Ymersb CraBsaT u [TposiBsitoT bhopmMyIUpyIOT dopmupoBanre | XUMHYECKHE CBOWCTBA §34,Nel
XUMUYECKUX | Xapakmepu3o6 | opMynupy | yCTOHYMBBIHA coOCTBEHHOE OTBETCTBEHHOTO | BOABL THIIbI XUMHYECKUX ,3
peakuuii Ha | amb: 0T y4eOHO — MHEHHE U OTHOIIIEHUS K peaxiui 1o 4uciy u
npuMepe XUMHYECKUE npobaemy MO3HABATENIBHBI | MIO3MIIMIO, 3aJ1aI0T | YYEHUIO COCTABY HCXOHBIX 1
BOJIBI. CBOICTBa ypoKa, i uHTEpecC K BOIPOCHI, CTOST UCIIOJIB3YS HMOJYHCHHBIX BEIICCTB.
BOJIBL; CaMOCTOSITENT | HOBBIM TIOHSATHBIE JIJISI CTEeLUAIBHO Cpencrsa KT
COCTaBJISTD; BHO CO3JAI0T | 3HAHUSIMU napTHepa MOoHATUSL | MOJ0OpaHHbIe Buneopparment
ypaBHEHUS JITOPUTM crocobam CpeAacTBa. Tpe3CHTAIIA
XUMHUYECKUX NEeSTeIbHOCT | pelIeHUs 3a/1a4 Ymenue 3<1B00 Aa»
peakiuit U TIpU OLICHUTH
XapakTepu3ylo | perieHuu CTENeHb ycrexa
1111704 po0IeMbI WK Heycrexa
XUMHUYECKHE paborats 1o cBOCH
CBOWCTBA BOJbI | TIAHY, JeSTeIbHOCTU
U OIIpEeNeNTh
UX THIL
47| O6obmenue | YMerb [TpuaUMatOT CamocTosiTeNb | yUYUTHIBAIOT Bripaxaror [Tosropenue n [ToBTOD
u OPUMCHSTh U COXPAHSIOT HO CO3Jal0T pa3HbIC MHCHUS U aJICKBAaTHOC CHCTEMATH3ALMs 3HAHUIA, UTb
CHUCTEMaTH3a | 3HAHUS, y4eOHYIO aJITOPUTM CTPEeMSTCS K MMOHUMaHUE YMEHHi U HABBIKOB, §26-34
LM 3HAHUH | YMEHHUS U 3aj1au4y, JEATENBHOCTH | KOOPIAMHALUH IpH4YuH ycrexa | 1OTYHCHHBIX TPH
1o TeMe HaBBIKH MIPU IUTAHUPYIOT IIPU PEIICHUU | Pa3IMYHbIX U Heycrexa HBYHCHIH JIAHHOM TEMDI.
«Kuaccel BBITIOJIHEHUHU CBOU npobiem MO3ULUH B y4eOHOM
HEOpPraHuyec | TPEHUPOBOYHBI | JACHCTBUS B Pa3IMYHOTO COTPYJIHUYECTBE NeSITeIbHOCTH
KUX BEIIECTB. | X 3a/IaHUI U COOTBETCTBH Xapakrepa
Turnbl YIIPAXKHECHUM. uc




XUMHUYECKUX MOCTABJICHHO | OCHOBHBIX
peaxkuuii» W 3a1a4el u MTOHATHUI
YCIIOBUSIMU
ee
peamzanuu
48| KonTpoabH | YMerTh CraButh CpaBHuBarsh, ®opmynupyer BricranBaet Kontpons 3VH,
asi pabora MPUMEHSTh y4eOHbIC KJIacCu(PUIUPOB | COOCTBEHHOE coOCTBEHHOE TIOJTyICHHBIX, TIPH
Ne5 o Teme | 3HaHMS, e arb ¥ 00001IaTe | MHEHHUE U MMO3UIHIO | [[EIOCTHOE U3yUCHHH JIAHHON TCMBI.
«Tumel YMEHHSA U (akTHI 1 MHpOBO33peHme | KOHTPOTbHAs pabota Ne 5
XUMHYECKUX | HABBIKH, SIBIICHUS I wac.
peaxuuii. MOJTy4YEeHHbIE B
X0J1€ U3YUYCHUS
TEMBI
«H3meHeHus,
MIPOUCXO/ISIIIE
c
BELIECTBAMUY,
npu
BBITNIOJTHEHUHU
KOHTPOJIbHOM
paboTEHI.
TEMA Ne 6. PACTBOPEHUE. PACTBOPBI. CBOMICTBA PACTBOPOB DJIETPOJIUTOB (184acos).
49| PactBopenue | 3HaTh CraBuTh CpaBHuBarh, VY4acTByIOT B Ognanenne PactBOpBbI. 835,
Kak (pu3uKo- | ompenercHue y4eOHBIC KIIACCU(PUIIUPOB | KOJUICKTUBHOM HaBbIKamu aisi | ['maparsrl. KJIacTe
XUMHUYECKUN | IOHATHUSA 1enu atb 1 00001aTh | 00CYXIEHUU MPAKTUYECKON Kpucrannoruapar p
nporecc. «pacTBOPBDY, (bakThI 1 npooiem, JeSTeIbHOCTH bl. TemnoBsie «PactB
PactBopumo | mpu3Haku SIBIICHUS MPOSIBIISIOT SIBJICHUS TIPU op»
CTb. XUMHUYECKOTO aKTUBHOCTb BO pacTBOPEHUU.
B3alMOJICUCTB B3aUMOIECHCTBUN Haceimennsre,
usi Ipu VTS peIleHus HEHACBHIIICHHBIC U
pacTBOpeHUH, KOMMYHHUKaTHUBHBI MEePEHACHIICHHbIE
YCIIOBUS X | pacTBOpBI.
pacTBOpeHUs MO3HABATEJIbHBIX CpenctrBa UKT [uck K. u
BEILIECTB B 3a1a4 M. JL.O.
BOJIE,
KIaccu(uKaIu

10 PaCTBOPOB.




50| Onekrpomut | 3HaTh/monuma | [IpuHHMaroT YmMenue YmMenue P8yawwimesie (OBNE@8RTpUOEUTH U §36,
Bl U Th XUMUYecKue | U COXpaHsioT | paboTaTh C COTpPYJIHHUYATH C coOCTBEHHOE HaRBKANTID OUIATHI. TabIHIL
HEANIEKTPOIH | NOHAMUAL: y4eOHYI0 y4eOHUKOM, yuuTeneM B noucke Popnoucperenre  IPARXAHEGKOIMCCOIMALIMN | a
TBI NIEKTPOJUT U | 3ajady, JIOTIOJTHUTETIBHO | U cOope JIOHI0BDO3PEHNE IBETRAGHD CTPR3IMYHBIM «ONEKT
HEAIEKTPOJINT; | IUIAaHUPYIOT i muteparypoit | uHdopmanuu, MeTauax, u TUIIOM CBs3H. CTeneHb POJIUTHI
IIEKTPOJIUTHYE | CBOU U CIIyIIaTh €rO. ¢BOMCTBAX AIIEKTPOIUTUYECKON u
cKas JIEACTBUS B nepuoauyeckoit | Aprymentupyrotr  P:1.3.4.6 JIACCOLAALIMY 1 HE3JIEK
JUCCOLMAIMsl, | COOTBETCTBU CUCTEMOM CBOIO MO3ULIMIO U PeryJsiTHBHBIE KIIacCH(UKAIHS TPOJIUT
CUJIbHBIN uc KOOPIUHUPYIOT €€ 3JIEKTPOIUTOB. bD»
JJIEKTPOJIUT, [IOCTaBJICHHO C IIO3ULUU DopmupoBanue IIpesenranus
cabbIit W 3aa4e u MapTHEPOB B TOHSTHS O «INEKTPOUTUYECKAS
AJIEKTPOJIUT, YCIIOBUSIMU COTPYJIHUYECTBE  HeMeTalllax, . JCCOLIALIUS.
MIOHUMAaTh ee QIUIOTPOIHUU UX
CYILIHOCTh peanmzanuun ¢BOMCTBAx
npoiiecca P:1.3.4.6
ANEKTPOIUTUY
€CKou
JUCCOLMALINN.

51 | OcHOBHBIE 3Hatb [IpuHuMaroT CaMoCTOSITENb | YUYUTHIBAIOT Bripaxator O06001TUTE OCHOBBI §37,
IIOJIOKEHUSI | OCHOBHBIE U COXpAHAIT | HO CO3Ja0T pa3Hble MHEHUSA U | aIeKBaTHOE TEOpUU TI0JIOKE
TEOPHUH MIOJIOKEHMS y4eOHYI0 AITOPUTM CTPEMSATCS K ITIOHUMaHHE 3JIEKTPOIUTHIECKON HUSA
JIEKTPOJIUTH | DJIEKTPOIUTHYE | 3a]ady, JESATENIBHOCTH | KOOPAWHALUU IIPUYMH yCIIEXa | JUCCOLMAIMM B BUJE TO/,
YECKOM CKOM IJTAHUPYIOT MIPU PEUICHUH | Pa3IUYHBIX U Heyclexa YETKUX MOJIOKEHUH. No3
JUCCOLMALM | JUCCOLMAIUU. | CBOU npobiem MTO3ULIUN B y4eOHOM IIpesenranus
H. Karnonsl n NEUCTBUS B pa3InyHOTO COTPYAHUYECTBE NEeSATEIbHOCTH «ONEKTPOIUTHYECKAS

AQHUOHBI. COOTBETCTBU Xapakrepa JMCCOLIUALTS.
uc OCHOBHBIX
[IOCTaBJICHHO | TIOHATUH
¥ 3agaded u
YCIIOBUSIMU
ee
peanu3anun

52| UoHHbie Ymerb [IpuHuMaroT CaMocCTOsITENb | YYUTHIBAOT Bripaxkaror CyIIHOCTh peaknui §38,

YpaBHEHUS 00bACHAMD: U COXpAHAIT | HO CO3Ja0T pa3Hble MHEHUSA U | aIeKBaTHOE HMOHHOT'0 OOMEHa U CTp.
CYIIIHOCTh y4eOHYI0 AITOPUTM CTPEMSTCS K ITIOHUMaHUE YCJIOBHSI UX IPOTEKAHUs. | 228-
peakuuii 3a1auy, JEATEIbHOCTH | KOOPAMHALIMU npuunH ycnexa | CocraBieHue noiaHslx 1 | 231
HMOHHOI'O IJIAHUPYIOT IIPU PELICHUN | PA3JIMYHBIX U Heycrexa COKpAIlEHHBIX
oOMeHa; CBOU npobiem MO3ULUH B y4eOHOMI MOHHBIX
onpeoeniamo: JICUCTBUS B COTPYAHUYECTBE NesATEIbHOCTH YpaBHEHHI




BO3MOKHOCTh COOTBETCTBU pa3IMYHOTO peakuuid. [IpesenTarms

MPOTEKaAHUS uc Xapaxkrepa «onnble

peakumii ITIOCTaBJIEHHO | OCHOBHBIX YpaBHEHUS

HOHHOT'O W 3a1a4el u MTOHATHUI

oOmeHna 1o YCIIOBHSIMHU

KOHIIA. ee

-cocmaenamy. | pean3alyu

MOJIHBIE U

COKpaIlleHHbIE

HMOHHBIE

ypaBHEHUS

peaxkuui

oOMeHa

53| Peaknun Ymers OnenuBator | BeiOuparot VY4acTBy1OT B OBnanenue Peaknuu noHHOTO §38,

HMOHHOI'O COCTAaBJISITh MpaBWIBLHOCT | Haubosee KOJUUIEKTUBHOM HaBbIKaMU 111 | oOMeHa. CTp.
oOMeHa ypaBHEHUS b 3¢ eKkTUBHbBIE 00CyXIeHUH IIPAKTUYECKON 231-

peaxkuuii BBIIIOJIHEHUS | COCOOBI po0Jem, NEITEIbHOCTHU 234,

MOHHOI'O JEUCTBUS HA | PELICHUS 3a1a4, | IPOSBIISIOT Ne5

oOMeHa, YpPOBHE KOHTPOJUPYIOT | aKTUBHOCTb BO

MOHUMATh UX aJIeKBaTHOM | U OLICHUBAIOT B3aUMOJCICTBUU

CYIIHOCTb. PETPOCIIEKHUB | MIPOLIECCUU JUTSL peLIeHUs

Omnpenensars HOH OLIEHKH | pe3yJbTaT KOMMYHHUKATHUBHBI

BO3MOKHOCTb X U

MPOTEKAHU MMO3HABATEJIbHBIX

HMOHHOI'O 3a1a4y

o0OMeHa.

54| KucnoTsl B 3Hatb 1.®opmupona | 1.dopmupoBats | 1.CoBepiieHcTBoBa | Pa3zButue OnpeneneHre KUCaIoT §39,
CBETE olpezeIeHe Tb YMEHHE yMEHHE Tb YMEHHE BHYTpEHHEU KaK 3JIEKTPOJIUTOB. TadIuUI
TEOpHUH KHCJIOT B CBETE€ | YYUTHIBATH IIPOBOANTH JIOTOBApUBATHCA U | TIO3ULUU Knaccuduxanms a
anektponutu | TO/, BBIJICJICHHBIE | CPAaBHEHHUE U MPUXOAUTD K LIKOJIbHUKA HA KHUCJIOT 110 Pa3IMYHbIM «Kiacc
YeCKOU KJIaccu(uKay | yduTelneM KJIacCU(PUKALUIO | O0IIEMY PEIICHUI0 | YPOBHE MpU3HaKaM. nduxkar
JUCCOLMaly | 0 U OpPHEHTUPBI IO 33/IaHHBIM B COBMECTHOM MOJIOKUTENbHOT | TUNMYHbBIE CBOMCTBA us
U UX XUMUYECKHE NEICTBUS B KpUTEPHUSIM; NESTENIbHOCTH; O OTHOIIEHUS K | KACIOT: Psn KHCJIOT
KJaccupuka | CBOWCTBA HOBOM 2.Pa3BuBarp LIKOJIE, HaIPsDKCHUS »
S, KHCJIOT. y4eOHOM 2.®opMupoBaTh | YMEHHUE MMOHUMAaHUS MeTaioB. [Ipe3enranus
MaTepuaje B | y ydaumxcs MIPOJYKTUBHO Heobxonumoctu | «Kucnorsm JI.O.




55| Kucnotsl B Ymerb COTPpYAHHMYEC | MPEACTABJICHUE | pa3peliarhb YUEHUS, [ToBTOp
CBETE COCTAaBJISITh TBE C 0 HOMEHKJIAType | KOH(IHUKTHI Ha BBIPA)XEHHOTO B UTh
TEOpUHU ypaBHEHHUS YUUTENEM; HEOPraHU4YeCKUX | OCHOBE y4eTa npeoOnaianuu §39,
IIEKTPOJIUTH | peaKLui, 2. COEIMHEHMUI]; HUHTEPECOB U y4eOHO- Ne3 .4
YECKOM xapakrepusyto | [lnmanupoBarth TO3MIINI BCEX €r0 | MO3HABATEJIbHBI
JUCCOLMAIM | LIUX CBOM YYaCTHUKOB; X MOTHUBOB U
U, UX XUMHYECKHE NecTBUS B MPeIOYTeHUH
CBOICTBA. CBONCTBA COOTBETCTBUU COLMAJIBHOTO
KUCJIOT B C criocoba OIeHKU
MOJIEKYJIIPHOM | TIOCTaBJIECHHO 3HaHU;
Y MOHHOM 71
BUJE; 3agauei u
onpeoeniamo: YCIIOBHUSIMH
BO3MOYKHOCTb | €€
MPOTEKaHUS peanu3arum.
TUTTUYHBIX
peaxkuuii
KHCJIOT.
56| OcHoBaHud B | 3HATH 1.®@opmupona | 1.@opmupoBars | 1.CoBepiieHcTBoBa | PasButne Onpenenenue §40,
CBETE OnpeJIeeHNne Tb YMEHHE yMeHHUE Tb YMEHHE BHYTpEHHEU OCHOBaHMM Kak TadIuUI
TEOpUU OCHOBaHHI1 B YUUTHIBATh MIPOBOJIUTH JIOTOBApUBATHCSA U | TIO3ULIUU 3JIEKTPOJIUTOB. a
anekTponutu | cBere TO/I, BBIJICJICHHBIE | CPAaBHEHHUE U MPUXOAUTD K mkonbHUKA Ha | Kitaccudukanus «Kiacc
YeCKOU KJIaccu(uKay | yduTelneM KJIacCU(PUKALUIO | O0IIEMY PEIICHUI0 | YPOBHE OCHOBaHH. nduxkar
JUCCOLMAIN | 1O U OpPUEHTHUPHI IO 33/IaHHBIM B COBMECTHOM MOJIOKUTENbHOT | TUNMYHbBIE CBOMCTBA us
u. XUMHYECKHE NecTBUS B KpUTEPHSIM; NeSITeIbHOCTH; O OTHOUICHUS K | OCHOBaHUI. OCHOBa
Knaccuduka | cBoiicTBa HOBOM 2.Pa3BuBath LIIKOJIE, [Ipe3enTanus HUI»
Ust OCHOBAaHUU. y4eOHOM 2.®opMupoBaTh | YMEHHUE MMOHUMAaHUS «OcHOBaHM
Ymerb MaTepuajie B | y y4aluxcs IIPOAYKTUBHO Heobxonumoctu | JL.O.
57| OcHOBaHUS B | COCTABJIATH COTPYAHHUYEC | IIPEACTABICHUE | pa3peluarb YYEHHs, [ToBTOp
CBETE ypaBHEHUI TBE C 0 HOMEHKJIAType | KOH(IUKTHI Ha BBIPA)XKEHHOTO B UTh
TEOpUHU peaKuuii, YUYUTENIEM; HEOPraHU4YeCKUX | OCHOBE y4eTa npeobnagaHuu §40,
DIICKTPOJIUTH | XapakTepusyo | 2. COCIMHECHMIA; HWHTEPECOB U y4eOHO- Ne3
qyecKOu 1110704 [TanupoBathb MO3UIINH BCEX €T0 O3HAaBaTECIILHEI
JIUCCOIMAIA | XUMUYECKUE CBOM YYaCTHHUKOB; X MOTHUBOB U
u. CBoiicTBa | CBOMCTBA JNECUCTBUS B [IPEANIOYTCHUH
OCHOBaHHI1 B COOTBETCTBUU COLIMAJILHOTO
MOJICKYJIIPHOM | C crocoba OIeHKH
Y HIOHHOM BHUJIE | ITOCTaBJIECHHO 3HAHUH;

v

u




3agaued u

YCIIOBUSMHU
ee
peanu3anum.
58| Conu B cBere | 3HATH CraButh CpaBHuBars, ®opmynupyer BeicTauBaer Omnpenenenue conet kak | §42,
TEOPHUH Kkinaccudukany | yaeOHbIe KJIacCU(PUITUPOB | COOCTBEHHOE coOCTBEHHOE 3JICKTPOJIUTOB. cxema
IIEKTPOJIUTH | 10 U LENH aTh ¥ 00001aTh | MHEHHUE U MO3MIIUIO | LIEJIOCTHOE Knaccudukamms coneit. | «Conm»
YeCcKoM XUMUYECKHE (bakThl U MHUPOBO33peHue | XHUMHYCCKUE CBOWCTBA , Ne2
JUCcoIManmy | CBOMCTBa SBJICHUS coneid. [Ipesenranus
. CPEeIHHX «Comun» JI.O.
CpeIHUX
COJIEH.
59| Oxcunpl 3Hatb [IpuHuMaroT CaMoCTOSITENb | YUYUTHIBAIOT Bripaxator CocTtaB OKCUIOB, UX §41, Ne
olpezeIeHe U COXpAHAIT | HO CO3Ja0T pa3Hble MHEHUSI U1 | aICKBaTHOE KIaccudukarnms. 1,3
OKCHUJIOB, y4eOHYI0 AITOPUTM CTPEMSATCS K ITIOHUMaHHE Heconeo6pazyromiue u
KIaccuukany | 3amaqy, JEATETbHOCTH | KOOPAUHALIMHI NPUYHH ycliexa | cojeoOpasyromme
0 U IJIAHUPYIOT IIPU PELICHUN | PA3JIUYHBIX U Heycrexa (KUCIIOTHBIE U
XUMUYECKUE CBOU npobiem MO3ULUH B y4eOHOM OCHOBHBIE) OKCH/IBI.
CBOICTBa TNIEUCTBYUS B pa3IMYHOTO COTPYJIHUYECTBE NEeITEIbHOCTH CBolicTBa KUCIOTHBIX U
OKCHJIOB COOTBETCTBU Xapakrepa OCHOBHBIX OKCHJIOB
YMmerh hc OCHOBHBIX [Tpe3enTanus «OKCUIB)
CocraBsTh [IOCTaBJICHHO | TIOHATUH JL.O.
ypaBHEHHUS W 3aa4e u
peakuuii, YCIOBUAMU
XapakTepusyr | ee
111170 peanuzanun
XUMUYECKHE
CBONCTBA
OKCHJIOB B
MOJIEKYJIIPHOM
Y MOHHOM
BUJIE.
60| I'enetnuecka | 3HATH 1.®opmupona | 1.dopmupoBats | 1.CoBepiieHcTBoBa | PazButune [Tonsarue o §43,
s CBA3b XUMHYECKUE Tb YMEHHUE YMEHHUE Tb YMEHHUE BHYTpPEHHEH TE€HETUYECKOU Ne2
MEXIY CBOICTBA YUYHUTHIBATh IIPOBOANTH JIOTOBApUBATHCA U | TO3UIUU CBSI3U U
KJIaccaMu OCHOBHBIX BBIJICJICHHBIE | CPAaBHEHUE U MPUXOAUTD K IIKOJIbHUKA HA | TEHETHUECKHUX
HEOpraHU4ec | KJIacCoB YUHUTETIEM KJ1accu(UKaluio | 0OLIEMY PELICHUIO0 | YPOBHE pAlax METAIIOB
KHX HEOpraHU4ecK MIOJIOKUTENIBHOT | U HEMETAJLJIOB.




COCIMHEHUM. | UX OPUEHTHUPHI 10 3aJaHHBIM B COBMECTHOMU 0 OTHOIICHHSA K | XUMHYCCKHUE
CO€IMHECHUM, JICVCTBUSA B KPUTEPHSIM; JICSITEIILHOCTH; ILIKOJIE, CBOICTBa
OnpeeiICHHe HOBOM 2.Pa3BuBath IMOHUMAaHUS OCHOBHBIX
TEHETUYECKOW | yd4eOHOM 2.®opMupoBaTh | yMEHHE HEOOXOJIMMOCTH | KJIACCOB
CBSI3H. Marepuaie B | y ydalmxcs MPOTYKTUBHO YUEHUS, HEOPTaHUYECKUX
Ymerb COTpYJIHHUYEC | MPEACTABIECHUE | pa3peliarhb BBIPQXXEHHOIO B | COEIMHEHUH.
COCTaBJISATh TBE C 0 HOMEHKJIAType | KOH(MIMKTHI HA npeoOnaianuu [IpezenTanus
ypaBHEHUS YUUTETIEM; HEOPraHMYECKUX | OCHOBE yueTa y4eOHO- «I'eHeTHYECKast CBSI3b
XUMHYECKHX 2. COCIUHCHUI; HWHTEPECOB U MO3HABATENbHBI | MEXAY KjlaccaM U
peaxkuui, [InanupoBath MO3ULIUI BCEX €r0 X MOTUBOB U HEOPTraHUYECKUX
XapakTepu3yr | CBOHU YYaCTHUKOB; MPEANOYTCHUN COCTMHEHMI
e JIEHCTBUS B COITMAJIBHOTO
XUMHYECKHE COOTBETCTBUU croco0a OIeHKHU
CBOICTBa U C 3HAHUM;
T€HETUYECKYI0 | TIOCTABJIEHHO
CBSI3b "
OCHOBHBIX 3agaued u
KJIaCCOB YCIIOBUSIMU
HEOpraHU4YecK | ee
nux peanu3anuu.
COCJIMHEHUN
61| IlpakTnuec | Ymeth [Tpuaumaror | CamocCTOSITENBH [IpuHuMaroT u Otuer
Kasi padora | oOpamaThCs C | ¥ COXpAHSAIOT | O CO3JAI0T COXPaHSIOT YUYEOHYIO o
Ne 4, XUMHYECKON y4eOHYTIO aIrOPUTM 3a/1a4uy, MNIAHUPYIOT CBOU | MPAKTH
«BpIMoNHEH | MOCYyI0H 1 3ajaudy, NEITEIbHOCTU JICUCTBHUS B JeCcKOHU
1€ ONBITOB, 71a00paTOPHBIM | TIAHUPYIOT MIPU PEIICHUH COOTBETCTBUU C pabote
JEMOHCTpUpP | 00OpYy/JOBaHHE | CBOU npobemM MOCTaBJICHHOM 3a7a4ueil 1
YIOLIUX M. NEeWCTBUS B Pa3IUYHOTO YCIIOBHSIMU €€
resernyuecky | Mcmonp3oBaTh | COOTBETCTBU | XapakTepa peanu3anuu
10 CBSI3b npuoOpeTEHHBI | U C
MEXKTY € 3HaHUA U IMOCTaBIICHHO
OCHOBHBIMU YMEHU, U 3agadel u
KJaccamu MOJTy4YCHHBIE YCIOBUSMU
HEOpraHU4Yec | MpU U3YYCHUH | €€
KHX TEeMBI peanu3anuu

COeIUHEHNN
»




62| Oxuciaurens | 3HaTh/monnMa | O1eHUBAIOT BriGupator YUYUTBHIBAIOT OBiazeHue IMouarue 8§44,
HO - Th - MPAaBWIBLHOCT | HauOolee pa3Hble MHEHUSI 1 | HABbIKaMHM JJIsl | OKHUCIICHUE U Nel
BOCCTaHOBHT | XUMUYECKUE b 3¢ deKkTUBHbBIE CTPEMSATCS K MIPaKTUYECKOU BOCCTaHOBJICHHUE,
€JIbHBIC NOHAMUSL: BBITIOJTHEHUS | CIIOCOOBI KOOpAUHALIHI e TETbHOCTH OKHUCIUTENU U
peaKuuH. OKHCJIMTENIb U | ACUCTBUS HA | pEUICHUS 3a/1a4, | pa3IN4YHBIX BOCCTaHOBMTEIIN,

BOCCTaHOBHTEII | YpOBHE KOHTPOJIUPYIOT | MO3ULIUMN B OnpeJIeeHNne

b, OKMCJICHHE U | QJICKBATHOM | M OLIEHHUBAIOT COTPYAHUYECTBE CTENEHU
BOCCTAHOBJICHU | PETPOCHIEKUB | MPOIECCUU OKHUCJICHUS

e. HOM OIIEHKH | Pe3yJbTaT aneMeHToB. CpencTna
Omnpenensite: UKT IlpezenTamms
CTENEHb «OKHCTUTENBHO -
OKHUCJICHUS BOCCTAHOBUTEJIbHbBIC
3JIEMEHTA B peaxumy
COE/IMHEHUH,

OKHCJIHUTENN U

BOCCTaHOBUTEI

U, THII

XUMHUYECKON

peaKiuu 1o

WU3MEHEHHIO

CTENEeHU

OKHUCJIEHUS

XUMHUYECKUX

3JIEMEHTOB.

63| YopaxHenusi | YMerb CraButh CpaBHuBarh, dopmynupyer BricTrauBaet OxucnurensHo - [ToBTOp
B OTPEEISTh y4eOHBIC KIIACCU(PUIIUPOB | COOCTBEHHOE COOCTBEHHOE BOCCTaHOBHUTCJIbHbIC UTh
COCTABJICHUM | CTEIEHD e aTh ¥ 00001IaTs | MHEHUE U MMO3UIUIO | [[ETOCTHOE peaxiyy. OKHCIHTENb U §44,
OKMCJIUTENBH | OKUCIIEHHUS daxTeI u MHPOBO33peHue | BOCCTAHOBHTCIL Ne3,5
o- 3JIEMEHTOB B SIBIICHUSI Owucnenne u
BOCCTAaHOBHUT | COCIMHEHUH, BOCCTANOBIICHHC
€JIbHBIX OKHCJIUTENN U
pEaKuuri. BOCCTaHOBUTEI

Y, OKHCIICHHUE U
BOCCTaHOBJICHU
e

64| CpoiicTBa 3HaTh/ Ienenonaran | @opmuposBanue | Paspemenue 1.MotuBanus OxucauTeNnBHO - OnopH
IIPOCTHIX NMOHMMATbCBO | M€ U MO03HABATENbHOMN | KOH(IUKTA Hay4eHUs BOCCTAHOBUTEJIbHBIE 1317}
BEILIECTB: HcTBa IJIAHUPOBAHU | LIEIIU [peaMETy peakuuu. Cpeacrsa UKT | koHcne
METaJIOB, METaJIOB U e XUMUS [Ipe3enTanus




HEMETAJUIOB. | HEMETAJIOB VYmpasnenue 2.Pa3BuBath «OKHCTUTENBHO - KT 1O
KaK ITPOCTBIX MIOBEACHUEM 4yBCTBO BOCCTaHOBUTEJIbHBIE TeEMe
BEILIECTB napTHepa TOPIOCTH 32 peaKuumn»
POCCHICKYO
XUMHUYECKYIO
HayKy
3.HpaBcTBEHHO-
THUYECKOE
OLICHUBAHHE
65| CpoiicTBa Ymersn Henenonaran | @opmuposanue | Paspemenue 1.MotuBanus OxucauTeNnBbHO - Knacre
CJIOKHBIX ONpEeNEeATh ue u MO3HABATENbHOMN | KOH(DIUKTA Hay4eHUs BOCCTAHOBUTEJIbHbBIE p
BEILECTB: CTEIEeHb IJIAHUPOBAHU | LICJIN VYmpasnenue peameTy peakuuu. Cpeacrea UKT | «Dnekr
KHCJIOT, OKHCJIEHUS e MTOBEJICHUEM XUMUS [Ipe3enTanus poJIUTH
COJIEH, JJIEMEHTOB B napTHepa 2.Pa3BuBath «OKUCIIUTENBHO - YyecKas
OKCHUJIOB B COEIMHEHUH, YyBCTBO BOCCTAHOBUTEJIbHBIE JCCOI]
ceete TO/] OKHCIIUTEIU U FOpIOCTH 3a peaxkuum» HaLus»
BOCCTAHOBUTEI POCCHICKYIO
Y, OKUCIIEHUE U XUMHUYECKYIO
BOCCTaHOBJIEHU HayKy
e 3.HpascTBeHHO-
TUYECKOE
OLICHUBAHUE
66| Pemenue Ymeth [Mpuaumaror | CamocTosTensHO YMeTh [IpuHrMarOT 1 3agaun
pacYeTHBIX MPUMCHSATD M COXpaHsroT | CO3AANOT NPUMCHSITH COXPAHSIOT Y4eOHYIO Ne 1-5
3ama4 TEOPETHUECKHE | yIeOHYIO alroput™ TEOPETHUYECKUE | 3a/a4y, INIAHUPYIOT CBOU
u 3aj1a4y, ACATENLHOCTH Y NPAKTUYECKUE | JEHCTBHS B
MPAKTUYECKUE | MUIAHUPYIOT TpH peICHHH 3VH, COOTBETCTBUHU C
3VH, CBOU mpoGiem MOJy4YECHHBIE IIOCTaBJICHHOH 3a1auel U
o Pa3IUIHOTO
MOJIyYEHHBIE NEUCTBHUSA B XapaxTepa TIpH U3y IeHHH YCIIOBHSIMU €€
IIPU U3YYEHUH | COOTBETCTBU JAaHHOW TEMBI, peanuzanuu
JTaHHOM TeMBI, | M C
IIPY PELIEHUU | IOCTaBJIEHHO
3a71a4 ¥ 3agadyen u
YCIIOBUSIMU
ee

peanu3auuu




67| O600meHNE | YMeTh OnenuBator | Boibuparor YUYUTBIBAKOT OBnaneHue Penrenue 3aa4 u [ToBTOp
u Xapakmepu3o6 | IPaBUJIBHOCT | Hambosee pa3HbIC MHCHUS U HaBBIKaAMM JJIs YHPaXHEHHIA 110 TaHHOM UTh
CUCTeMaTH3a | amob: b 3¢ (heKTHBHBIC CTPEMSTCS K nmpakTu4eckon | TeMe. HOHFOUTOBKa K U3yYCH
st XUMHUYECKUE BBITIOJTHEHUS | CIIOCOOBI KOOPIMHALUH NeSITeIbHOCTH KOHTPOJBHOH pabore. HbIE
3HAHUU 110 CBOICTBa JEWCTBUS HA | PEUICHUsS 3a/1ad, | pa3IuYHbIX TEMBI
TeMe OCHOBHBIX ypOBHE KOHTPOJMPYIOT | MO3UIIUN B
«PactBOopeHu | kiaccoB aJIecKBaTHOM | U OLIEHUBAIOT COTPYJIHUYECTBE
e. HEOPTraHUYECK | PETPOCHEKUB | MPOIECCUU
PactBopbI. UX BEIIECTB. HOM OIIEHKH | Pe3yJbTaT
CaoiicTBa CocTaBasiTh:
pacTBOpOB ypaBHEHUS
DIIEKTPOJUTO | XUMUYECKHIX
B.» peaxkuuu,
XapaKkTepU3yIo
Y€ CBOMCTBA
HEOPTaHUYeCK
UX BEIIECTB.
68| Urorosas Ymernb CraButs CpaBHHBATB, Dopmynupyer BricTauBaet Cpenctea UKT K.p. Ne6 §
KOHTPOJIbHA | IPUMEHSTh y4eOHbIC KJIacCu(PUIUPOB | COOCTBEHHOE coOCTBEHHOE
s1 paboTa TEOPETUUYECKUE | LIETU aTh ¥ 00001IaTh | MHEHUE U TMO3HIIUIO | IIEIOCTHOE
u [Ipunumaror | paxThl U YUHUTBHIBAIOT pa3HbIE | MUPOBO33pEHUE
NPAKTHYECKUE | U COXPAHSIOT | SIBJICHUS MHEHUS U Bripaxator
3VH, y4eOHY1O CamMoCTOSITENTbH | CTPEMSITCS K aJIeKBaTHOE
MOJIyYEHHbIE 3aauy, 0 CO3JaI0T KOOPIUHAIIUN MMOHNMAaHHE
[IPU U3YUYEHUHU | IUIAHUPYIOT | alTOPUTM pa3IMYHbIX MIPUYMH yclexa
JAaHHOW TeMBI, | CBOU JeSTeIbHOCTH MO3UIUH B U Heycrexa
Ha NEUCTBUS B MIpU PEUICHUN COTPYIHUYECTBE y4eOHOU
KOHTPOJIbHOM COOTBETCTBH | MPOOIIEM NEesATETbHOCTH
pabore. uc Pa3IUIHOTO
MOCTABJICHHO | XapakTepa
¥ 3agauei u OCHOBHBIX
YCIOBUAMU MIOHATUHI
ee

pean3amu




PABOYAS ITPOI'PAMMA 110 XUMHMH 9 KJI. T110 ®I'OC ( k yueonuky O.C. I'aOpuesisina) 6a30Bblid yPOBEHb

IHosicuuTeIbHAA 3aNIMCKA

PaGouass mporpamma cocraBieHa B COOTBETCTBUU ¢ TpeOoBaHusiMu DenepaibHOro0 TOCYJApCTBEHHOIO O0pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO OOIIETro
o0pa3zoBaHMsl BTOPOro TOKoJIeHus, [IpuMepHoil mporpaMMbel OCHOBHOTO 0O0IIero oOpa3oBaHMs MO XUMHM M aBTOpckoi IIporpammel kypca xumuu ais 8-9 Kiaccos
o01eodpazoBaTenbHbIX yupexaennii(0a3ossiii yposeHs) O.C. ['abpuensna. HacTosimias mporpaMma yuuTeiBaeT pekoMeHaanuu [[puMepHo#t mporpaMmbl 110 XUMUU TS
OCHOBHOU ILIKOJIBI.

PaGouast mporpamMMa 1o XuMuM: KOHKPETU3UPYET MoJIoKkeHHsI DyHIaMEeHTAIbHOTO SIApa COACPKaHMU OOYUICHUSI XUMHUH C YIETOMMEKITPEIMETHBIX CBSI3eH YUeOHBIX
NPEMETOB E€CTECTBEHHO-HAYYHOTO IMKIIA; OMpPEIESeT MOCIe0BATEIbHOCTh U3YUCHUS SIUHULL COEepKaHHUsI O0yUeHHUs XUMHUH U (HOPMUPOBaHUS (Pa3BUTHS) OOLIMX
Y4eOHBIX U CeIIM(DUYSCKUX MPEAMETHBIX YMEHHIA; Ja€T OPUSHTUPOBOYHOE pactpeie]ieHne YIeOHOT0 BpEMEHH 110 pa3ieyiaM i TeMaM Kypca B MOJAIIbHOCTH «HE MEHEE).

ConeprkaHue mporpamMMbl HAaIIpaBJIeHO Ha OCBOCHME 3HAHHMM M Ha OBIIAJICHUE YMEHHUSMHU Ha 0a30BOM YypOBHE, UTO COOTBETCTBYyeT OOpa3oBaTeibHOM Mporpamme
mikosibl. OHa BKJIIOYAET BCE TEMBI, IPELyCMOTPEHHbIE (peiepalbHbIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO 00IIero o0pa3oBaHUs 1O XUMUU U
aBTOPCKOM MPOrpaMMoii yueOHOTO Kypca.

[IporpamMma Kypca «XUMUN» IOCTPOECHA HA OCHOBE CIUPAILHON MOJIENH, IPeayCcMaTpUBAIOLIeH MOCTENIEHHOE Pa3BUTHE U YIiyOJIeHHe TEOPETHUECKUX MPeACTaBICHUM
MIPY TUHEIHOM 03HAKOMIICHUH C SMITUPUIECKIM MaTEPHAIIOM

B npenmerax ecTecTBEHHO-MaTeMaTUYECKOTO IIUMKJIA BEAYLIYIO pOJIb UTpaeT MO3HaBaTeIbHas ACSTEIbHOCTh U COOTBETCTBYIOLINE €Il MO3HABaTeNbHbIE YUeOHbIE
nercTBUs. B CBS3M C 3TUM OCHOBHBIMHM LEJISAMH 00y4eHHMsI XUMUU B OCHOBHOM IIKOJI€ SIBJISTFOTCSI:

1) popmupoBanue y o0yyaroumxcs yMeHUsI BUJETh U MOHUMATh [ICHHOCTh 00pa30oBaHusl, 3HAYMMOCTh XUMUUECKOT0 3HAHUSI AJIsl KayKJIO0T0 YeJIOBeKa HE3aBUCUMO OT €T0
podecCHOHAEHON IeATENPHOCTH; YMEHHUS pa3indaTh (aKThl ¥ OIEHKU, CPABHUBATH OIEHOYHBIC BBIBOJIBI, BHIETh UX CBSI3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPHUEB C
OTpeIeJICHHON CHCTEMOM 1IeHHOCTEH, (hOPMYITUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

2) ¢dopmupoBaHHe y 0Oy4aIOMIMXCS LEIOCTHOTO IMPEACTABICHUS O MHPE M POJM XMMHUU B CO3JJaHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpPA; YMEHHUS
O0OBACHITH OOBEKTHI U MPOIIECCHI OKPYKAIOIIEH JEHCTBUTEILHOCTH — MPUPOTHOM, COIMMAIIBHON, KYJIbTYPHOH, TEXHUYECKOW CPE/Ibl, HCTIONB3YS JIs 3TOTO XUMHYECKUE
3HAHHUS,

3) nmpuobpereHre 00yJarOUMMHUCS OMBbITa Pa3HOOOPAa3HOUW NEATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), MMEIOIINX
VHUBEPCATbHOE 3HAYCHHWE MJIs PAa3IUYHBIX BHUIOB JACATENLHOCTU: pEUICHHsS MpOoOJeM, NPUHSATUS pEIICHUW, IOWCKa, aHanu3a W o0paboTku uH(pOpMaNUu,
KOMMYHHKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHU, COTPYTHUUECTBA, OE30M1aCHOT0 OOpaIEHHS C BEIIECTBAMH B IIOBCETHEBHOM KU3HU.

3agayamu u3ydeHus y4eOHOro npeamera « XMMHsD» B 9 Kitacce SIBISIFOTCS:

ydeOHble: GOpMUPOBAHNE CUCTEMbl XUMUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTeCTBEHHOHAYYHOU KapTHHBI MUDA;

pa3BHUBAOIIKE: PA3BUTUE JTNYHOCTH O0YUAIONTUXCS, UX UHTEUIEKTYAIbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBaHKE, (DOPMUPOBAHNUE Y HUX TYMAHUCTHYECKUX OTHOIICHUN
1 DKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U B TPYJOBOM AESITEILHOCTH;

BOCIHMTATeIbHbIE: (OPMHUPOBAHNE YMEHUI 0€30MacHOr0 0OpalleHus C BeIECTBAMH, UCIIOJIb3YEMBbIMU B TIOBCEAHEBHOM JKM3HU; BHIpaOOTKAa MOHMMAaHUs 00IIECTBEHHON
MOTPEOHOCTHU B Pa3BUTHH XUMUH, a TaKKe (OPMUPOBAHUE OTHOIIEHHUS K XMMHUH KaK K BO3MOXKHOI 00siacTi OyAyliei mpakTH4ecKou JesiTeIbHOCTH.

OO0mas xapakTepucTHKA y4eOHOI0 npeaMeTa « XuMHsD)

B cootBerctBuu ¢ denepanbHbIM TOCyAapCTBEHHBIM OOpPa30BAaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro OO0pa3oBaHUs YydYalluecs AOJDKHBI OBIAJETh TaKUMU
MMO3HABATEIHPHBIMU YYEOHBIMU JIEHCTBUSAMU, KaK yMEHHUE (HOPMYIHPOBATH MPOOIEMY U TUTIOTE3Y, CTABUTH LIETH U 33JIa4H, CTPOUTH IJIAHBI JOCTHKCHUS LIEJICH U PEeIICHUS
MOCTaBJIEHHBIX 3aJ1a4, IPOBOJAUTH FKCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BBIBOJIBI U YMO3AKIIOUEHHUS, IPEJICTABISTh UX U OTCTaUBAaTh

CBOIO TOUKY 3peHusi. Kpome 3Toro, yJamuecs: JOKHBI OBIIAJECTh MPUEMaMHU, CBSI3aHHBIMHU C OTIPE/ICIEHUEM TOHATUN: OTPAaHIYMBATh WX, OMUCHIBATh, XapaKTEPU30BaTh U
cpaBHUBaTh. Cie10BaTeNbHO, IPU U3YYEHUH XUMUHU B OCHOBHOM IIKOJIE yYaIluecs JOKHbBI OBIaIeTh Y4eOHBIMU AEHCTBUSIMU, TTO3BOJISIOIIMMHU UM JTOCTHYb JIMYHOCTHBIX,
MPEeIMETHBIX M METaIlPeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpamMma Mo XMMHUHU PacKpbIBaeT BKJIaJ y4eOHOro MpeiameTa B JOCTHKEHHE IieJiell OCHOBHOTO 0OIIero oOpa3oBaHUS U ONpENENseT BaKHEUIIHe
COJIepKaTENbHBIE IMHUU TIPEeIMETA:



- BeI[eCTBO — 3HAHMSI O COCTAaBE M CTPOCHUU BEIIECTB, NX BAKHEUITNX (PU3NUECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTUIECKOM JCHCTBHH;

* XMMHYecKasi peakiusi — 3HaHUA 00 YCIOBUSAX, B KOTOPBIX MPOSBISIOTCS XMMUUYECKHE CBOMCTBA BEIIECTB, CIIOCO0AX YIPABIECHUS XUMHUUECKUMHU MIPOLECCAMH;

- MPUMeEHEeHHe BellecTB — 3HAHMS U OTbBIT MPAKTUICCKON JEATeILHOCTH C BEIIECTBAMHU, KOTOPhIE HAKOO0JIee YaCcTO YIOTPEOISIOTCS B IIOBCETHEBHOM KU3HH, IIUPOKO
HCIOJIb3YIOTCS B TPOMBIIIJIEHHOCTH, CEJILCKOM XO035HUCTBE, HA TPAHCIIOPTE;

- 1I3bIK XMMHUH — CUCTEMA BaXXHEHUINIUX MOHITUN XUMUH U TCPMHUHOB, B KOTOPBIX OHU OIMMUCBLIBAOTCA, HOMCHKJIATypad HCOPraHMICCKHUX BCIICCTB, T. €. UX HA3BAHU (B TOM
quclie ¥ TPUBUAJIbHBIE), XUMUUECKHE (POPMYJIbl U YpaBHEHHS, a TAKXKe MpaBujia nepeBoia MHGOpMaluu C €CTECTBEHHOTO SI3bIKa Ha S3bIK XUMHUHU U 0OpaTHO.
[Ipu otbope coaepkaHusi, KOHKPETHU3UPYIOMIETO MPOTPaMMy, YUHTHIBATOCh, YTO Tepe] OOmUM O00pa3oBaHHEM HE CTOWUT 3ajada MPOPECCHOHATHHOW MOIATOTOBKHU
oOyuJaronuxcsi. ITo onpeAennio MOCTPOeHUE Kypca Kak 00IIEKyIbTYPHOT0, HAIIPaBJICHHOTO, MTPEK/Ie BCero Ha (hOpMHpOBaHHUE U PAa3BUTHE UHTEPECA K U3YUCHUIO XUMUH.
Y4dreHa ocCHOBHAs 0COOCHHOCTH MOIPOCTKOBOTO BO3pacTa — HAYaJlo MEPEeXo/ia OT AETCTBA K B3POCIOCTH, KOTOPBIH XapaKTepU3yeTCsl pa3BUTHEM TTO3HABATEIHLHOU C(hephl.
Ha srane ocHOBHOro 0011ero cpegHero oopa3oBaHus MPOUCXOAUT BKIIOUYEHHE OOYYaIOUIMXCS B MPOEKTHYIO U UCCIIEIOBATEIbCKYIO NE€ATEIbHOCTh, OCHOBY KOTOpPOI
COCTABIISIIOT TaKHE YHUBEpPCAbHBIC YUeOHbIC IEHCTBUSA, KaK YMEHHE BHJIIETh MPOOJIEMBI, CTABUTh BOIIPOCHI, KJIaCCH(PUIIMPOBATh, HAOII01aTh, IPOBOJUTH YKCIICPUMEHT,
JieNlaTh BBIBOABI M YMO3AKIIOUEHHUS, OOBICHITH, JOKa3blBaTh, 3alIMILIATh CBOM HJIEW, JaBaTh omnpeneieHus MoHATHsIM. Crona k€ OTHOCSTCS MPUEMBI, CXOJHBIE C
OIpeJIeIeHUeM MOHATHI: ONKCaHNe, XapaKTePUCTUKA, pa3bsiCHEHUE, CpaBHEHHE, pazinueHre. PopMUpoOBaHHE 3TUX YHUBEPCATBbHBIX YUEOHBIX JeCTBUI HAUMHACTCA eIé
B HAYaJIbHOM 1IKOJIE, @ B KypCe XUMUU OCHOBHOM IIKOJIBI POUCXOIUT UX Pa3BUTHE U COBEPLICHCTBOBAHUE. B CBSA3M ¢ ATUM pe3epBHbIE YaChl INTAHUPYETCS UCIIO0Ib30BaTh
Ha (OpPMUPOBAHUE U PA3BUTHE YMEHHI MPOEKTHON M UCCIIEOBATENLCKOM NeSTEIbHOCTH, YMEHUE BUJCTH MIPOOJIEMBI, EJIaTh BHIBOJIBI U YMO3AKITIOUEHUS.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe
OCOOEHHOCTBIO CcOAEpkKaHUS Kypca « XUMUsD» SBISIFOTCS TO, YTO B 6a3MCHOM yueOHOM (00pa30oBaTeIbHOM) IUIaHE ITOT MPEIMET MOSBISIETCS MOCIECAHUM B PSITy U3YUYEHUS
€CTECTBEHHOHAYUYHBIX JUCUUIUIMH. J[aHHAas HEOOXOAMMOCTh OCBOCHHSI OOBSCHAETCA TEM, YTO IIKOJBbHUKH JOJDKHBI 00JIaJjaTh HE TOJBKO OINpPEAETICHHBIM 3alacoM
NpeaABapUTCIIbHBIX CCTCCTBCHHOHAYYHBIX 3HaHI/II\/JI, HO U JOCTATOYHO XOPOIIO Pa3BUTBIM a6CTpaKTHBIM MBIIIJICHUEM. y‘-IaIJ_[I/IMI/ICH Y7KC HAKOIUJICHBI 3HAHUS 110 CMCIKHBIM
JTUCITUTIIMHAM ITUKJIA: OMOJIOTHH, (U3UKH, MaTeMaTUKH, reorpadun, chopMUpOBAIMCH YMEHHUS aHAJTM3UPOBATh, BECTU HAOIOIEHUS, CPABHUBATh OOBEKTHI HAOIOICHHMS.
B cootBercTBHM C y4eOHBIM IJITAHOM Ha M3y4YE€HHE XMMUU B 9 Kilacce OTBOIUTCS 2 yaca B Hejemro, 70 4acoB B roji, IpyW HOPMATHBHOM MPOAOIDKUTEILHOCTH Y4eOHOTO
roga 35 y4eOHBIX Hefelb. B COOTBETCTBUM CO CIOKMBLICHCS MPAKTUKOM OpraHM3allid OCHOBHOTO OOIIEro oOpa3oBaHus B 00pa30BaTENbHBIX YUPEXKIECHUSX OOIIEero
o0pa3oBaHMsl peasibHas MPOIOHKUTEIBHOCTD YUeOHOTO T0/1a MEHbIIIE HOPMAaTUBHOU U cocTaBiisieT 34 yueOHbIe Henenu. Takum oOpa3om, BpeMms, BblIeIsieMoe pabounMu
y4eOHBIMH TIJIAaHAMHU Ha U3YYEHUE XMMHUH B 9 KJTacce Ha MpakTUKE paBHO 68 dacawm.
C y‘IéTOM HeI/ISGC)KHBIX MOTCPb yqe6Horo BPCMCHH, BBI3BIBACMBIX PA3JIMYHBIMU O6’beKTI/IBHBIMI/I MNpUYruHaMH, a TaKKC HeO6XOIII/IMOCTI/I BBIACIICHUA JOMNOJHHUTCIBHOI'O
BPEMEHH Ha U3y4EHHUE OTJICIBbHBIX BOIIPOCOB Kypca XUMUH MPOrpaMMOi IPEAyCMOTPEH O0JIbIION 00beM Pe3epBHOTO BpEMEHU -6 4acoB.
[Iporpammoii mperycCMOTPEHO TPOBEJACHUE:

KOHTPOJILHBIX padoT — 4,

MPaKTUYECKUX padboT — 6 4acoB.
Cpoxk peanusaiuu IporpaMMbl — OIUH Y4EOHBIN TOI.
DopMbl, METOABI U CPEICTBA 00yUEHUSA, TEXHOJIOTHHU
B nanHOM Kiacce BeIymIMMH METOJAMH OOYYEHHUsS HPEIMETY SIBIISIOTCS: OOBSICHUTEIBLHO-WIITIOCTPATUBHBIM U PENPOIYKTUBHBINA, XOTS HMCIIONB3YyEeTCS M YaCTHYHO-
MOMCKOBBINA. Ha ypokax UCIob3yOTCS 3JIEMEHTHI CIEAYIOIINX TEXHOJIOTHI: TMIHOCTHO ~-OPUEHTUPOBAHHOE 00yUeHne, 0O0yUeHHE C MPUMEHEHHEM OmopHbIX cxem, MKT,
MMPOCKTHAaA ACATCIIbHOCTD.
Ucnons3ytorest crnenyromue ¢GopMbl oOydeHHs: y4eOHbIE 3aHATHS, OKCKYpPCHHM, HAOJIOACHUS, OIBITHI, SKCIIEPUMEHTHI, padoTa ¢ y4eOHOHW W JOMOTHUTEIHHOU
JUTEPaTypoOii, aHAIN3, MOHUTOPUHT, UCCIIeI0BATENbCKas paboTa, npeseHTanus. OnpeaeaIeHHOe MECTO B OBJIAICHUH JAHHBIM KYPCOM OTBOJIUTCS CAMOCTOSITENIbHOU padoTe:
MOATOTOBKA TBOPYECKUX paboT, cOOOIIEHUH, pedepaToB.
DopMbI IPOMEKYTOYHOM U UTOTOBOM aTTECTALMHU
[IpomMexyTouHas aTTecTanus IpoBOIUTCS B popme:
- TECTOB;



-KOHTPOJIbHBIX;

- CaMOCTOSITEIBHBIX PabOT;

- PAKTUYECKUX;

- TBOPYECKUX PabOT.

VYuyanuecss npoxoasT WUTOTOBYIO artectanuio — B Bujae [ UA.

O6yuenue Benércs mo yueonuky O.C.["abpuensn « Xumus 9 kitace», KOTOPbIA COCTABIIAET SAMHYIO JIUHUIO YI€OHUKOB, COOTBETCTBYET (he/IepaIbHOMY TOCYAapCTBEHHOTO
00pa3oBaTEeNBFHOTO CTAHAPTa BTOPOTO MOKOJICHUS 0a30BOr0 ypOBHS U peann3yeT aBTopckyto nporpammy O.C.I'abpuensHa.

OTin4yuTeIbHbIE 0COOCHHOCTH PadoYel MPOrpaMMbl M AaBTOPCKOi

OcHOBHOE CcOJIepKaHNE aBTOPCKOH MOJHOCTBIO HAIILIO OTPAXXEHHUE B TaHHOW pabodel mporpaMme.

B pabouyro mporpammy mo XMMUU BHECEHBI U3MEHEHHS 110 CPABHEHHIO C aBTOPCKOW: U3 pe3epBa qobasieHo 1 yac Ha «Metamiel» u no6asnen lydac Ha [Ipaktukym 1
«CBOHCTBa METAJUIOB U MX coenHEeHM».OCHOBHOE OTIMYME TaHHON pabodeil mporpaMmbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOM MporpaMMe MpaKkTHUYEeCKUue
paboThl CrpyNMmUpPOBaHbl B OJIOKM - XUMHUYECKHE MPAKTUKYMBbl, KOTOpPbIE HPOBOAATCS IOCIIE U3YyYEHHs HECKOJBKUX pa3esioB, a B pabouell mporpamMme 3TH ke
MPAKTUYECKHE PabOTHI TAIOTCS MOCIE U3YYCHHUS KOHKPETHOW TEMBI. DTO MO3BOJISET JIyIlle 3aKPENUTh TECOPETHUECKH MaTeprall Ha MPAKTUKE U MPOBEPUTH MPAKTUIECKUE
YMEHHS U HaBBIKM HEMOCPEACTBEHHO 10 JaHHOU Teme. UTOOBI MpoBeCTH MPaKkTUUYECKyl0 paboTy MO KOrJa-To M3YyYeHHOU TeMe, TpeOyeTcs AOMOIHUTEIbHOE BpeMs s
MMOBTOPEHUS TEOPETUUYECKUX OCHOB, YTO UCKITIOYAETCS B JaHHOU pabodel mporpaMMe.

Paren KoJsmn4yecTBO 4acoB B aBTOPCKOI Kosan4yecTBo 4acoB B padoueit
nporpamMme nporpamMme

1. Beengenne. OO0mIas XxapakTepUCTUKA XUMUYECKUX DJIEMEHTOB M XUMUYECKUX
peakuuii. Ilepumonnueckuii 3akoH u Ilepronuueckas cucTeMa XUMHUYECKUX 10 10
anemenToB JI.M.Menneneepa
2.Mertamibl 14 14 +1 +2+1
3.Ilpaktukym 1 «CBoiicTBa METANIOB M UX COETUHEHUI 2 -
4. HewmeTtaibl 25 2543
5. Ilpaktukym 2 «CBOWMCTBA HEMETAIUIOB U MX COCTUHEHUI 3 -
6.0000111eH1Ee 3HAHUH TT0 XUMHH 32 KypC OCHOBHO# 1mKoJibl. [loaroroBka k

10 10
I'MA.
Peseps 6 4
Hroro:

70 70

Pe3yabTaTramM ocBOeHHsI Kypca XUMUH
HpI/I I/I3y‘ICHI/II/I XUMHUHU B OCHOBHOﬁ IIKOJIC OGGCHC‘-II/IBaeTCSI JOCTHOKCHUC TNYHOCTHBIX, MeTaHpeHMeTHBIX 148 HpGI[MCTHBIX peByHBTaTOB.
JIMYHOCTHBIE:
® B IICHHOCTHO-OPHEHTAIIMOHHON c(hepe — YyBCTBO TOPJIOCTH 32 POCCHMCKYIO XUMUYECKYIO HayKy, TYMaHU3M, OTHOIIICHUE K TPYAY, IIEJICYCTPEMIICHHOCTD;
e (dopMHpOBaHUE IEHHOCTH 3I0POBOTO U 0€30MIaCHOTO 00pa3a KU3HU; YCBOCHUE TIPABMII MHIUBUIYaIbHOTO U KOJUICKTUBHOTO O€301IaCHOTO TTOBEACHUS B
YPE3BBIYANHBIX CUTYALUAX, YITPOXKAIOIUX )KU3HU U 30POBbIO JIFOACH;



® B TPYyJIOBOH cpepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOpY JanbHeieil 00pa3oBaTenbHOM TPaeKTOpUH;
® B II03HABATEJIbHOW (KOTHUTUBHOM, MHTEIUIEKTyalbHON) chepe — yMEHHE yNpaBiIsATh CBOEH MMO3HABATEIbHON AEATEIbHOCTHIO.
e (opMHUPOBAHHE OCHOB FKOJIOTUYECKOH KYJIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIICHHUS, PA3BUTHE ONBITA SKOJIOTUIECKU
OPHEHTUPOBAHHOM pe(IEKCUBHO-OLICHOUYHOM U MPAKTHUECKON J1€ATEIbHOCTH B JKU3HEHHBIX CUTYalMsIX;
MeTanpeameTHble:
® YMEHHE CaMOCTOSITENIFHO OIpPENENIATh LEIU CBOEro oOyueHHsl, CTaBUTh U (popMynupoBaTh i ceOs HOBbIE 3a7auM B y4€Oe M MO3HABATEIbHOM AEATEIbHOCTH,
pa3BUBAaTh MOTUBBI X HHTEPECHI CBOEH ITO3HABATEILHOU JEATCIIBHOCTH;
® YMEHHUE CaMOCTOATENIBHO IJIAHUPOBATh IyTH JOCTHXKEHUS LIE€JIEH, B TOM UHUCIIe allbTEPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIE CLIOCOOB! PELICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;
® YMEHME COOTHOCHUTH CBOM JEHCTBHS C IUIAHUPYEMBIMHM DPE3yJbTaTaMH, OCYLIECTBISATH KOHTPOJIb CBOEHM AESITEIBHOCTH B INPOLECCE AOCTHXKEHMS pe3yJibTaTa,
OTIPEIEIATH CIIOCOOBI ICMCTBUH B paMKaX MPE/IJI0KCHHBIX YCIOBHIA U TpeOOBAaHUN, KOPPEKTHUPOBATH CBOM JICHCTBUS B COOTBETCTBUH C M3MEHSIIOIEHCS CUTYaIIUECH;
® YMEHHE OLICHUBATh MPABIIIBHOCTh BBIIOJHEHHs yu4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHMs;
® BJIaJICHHE OCHOBAMH CAMOKOHTPOJISl, CAMOOLICHKH, IPUHSATHS PEIICHUH U OCYIIIECTBICHHUS OCO3HAHHOTO BHIOOpa B yUeOHOM 1 TTO3HABATEIIbHON ACSITEIbHOCTH;
® YMEHHUE ONpEAeATh MOHATH, Co3JaBaTh 00OOIIECHUS, YyCTaHABIMBATh AHAJIIOTUH, KIACCU(UIIUPOBATh, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS M KPUTEPHU IS
KJaccu(UKalluy, yCTaHABIMBAaTh MPUUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOMTH JIOTMYECKOE PACCyKICHHE, YMO3AKIIOUEHHE (MHAYKTUBHOE, NEAyKTUBHOE U IO
aHAJIOTUHN) U JIe]1aTh BBIBOJBI;
® yMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICIIM U CXEMBI JIJIsl pEIICHUS YUeOHBIX U TIO3HABATENIbHBIX 3a/1a4;
® yMEHHUE OPraHU30BBIBATh yUeOHOE COTPYTHUYECTBO U COBMECTHYIO JACATEIBHOCTD C YUUTEIEM U CBEPCTHUKAMU; pabOTaTh HHAUBUAYAILHO U B TPYIIIE: HAXOAUTh
of11ee peleHye 1 pa3periaTtb KOHQIUKTH HA OCHOBE COIVIACOBAHUS MO3UIMH U yuéTa HHTEPECOB; (POPMYIUPOBATh, ApIyMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;
® yMEHME OCO3HAHHO HCIIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHH C 3a7a4eii KOMMYHUKALMH JUIsl BBIPAQXKEHUSI CBOMX YYBCTB, MbICIIEH U MOTpeOHOCTEIH;
IJIAHUPOBAHUS U PETYJISILIMU CBOCH IEATEIIBHOCTH; BIaJCHUE YCTHOM U IMCbMEHHON PEUbl0, MOHOJIOTUYECKON KOHTEKCTHOU peYblo;
¢ (QopmupoBaHUE U PA3BUTHE KOMIIETEHTHOCTU B O0JIACTH MCIOIb30BAHUS MH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;
e (opMupoBaHHE M DPA3BUTHE HKOJOIMUYECKOTO MBIIUICHHUS, YMEHUE IPHUMEHATh €ro B IO03HABATENBbHOM, KOMMYHHKaTHBHOH, COLMANbHOM IpaKkTHKE U
npodeccnoHabHON OpHEeHTALINH.
IIpenmeTHble:
1.B no3naBartenbHOM cdepe:
® /1aBaTh OINPENEICHUS U3YUECHHBIX NMOHATUI: «XUMUYECKHM DJIEMEHT», «aTOM», KHOH», «MOJIEKYJIa», KIIPOCTBIE U CII0KHBIE BELIECTBAY, «BEIIECTBOY, «XUMHUECKAs
(bopMya», «OTHOCUTENNbHAs aTOMHAs Macca», «OTHOCUTENbHAs MOJEKYJISIpHAs Maccay, «BAJICHTHOCTbY», «CTENEHb OKUCIECHUSNY, KKPUCTAJUIMYECKAs PEIeTKa,
«OKCHUJIBD», KKHCIIOTBD», KOCHOBAHMSD», «COIIN», «aM(POTEPHOCTEY, KHHIUKATOPY, «IIEPHOAMUYECKHUH 3aKOHY», KIIEPUOANYECKAs TaOINIAY, KM30TOIMbD), «KXXUMHUYECKas
CBS3b», <OIEKTPOOTPULATEIBHOCTBY, «XUMHUYECKAs PpEaKLHs», «XUMHYECKOE YPaBHEHHUE», «TCHETUYECKas CBSI3b», «OKUCICHHUE», «BOCCTAHOBICHHUE),
«QIEKTPOIUTHUYECKAS JUCCOLUALUAY, «CKOPOCTh XUMUUECKON PEAKIINI»;
ONHMCATh JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO NIPOBEIEHHBIE XMMUUECKHUE IKCIIEPUMEHTHI;
ONMCHIBATh U PA3IN4aTh NU3YUEHHBIE KJIACCH HEOPTaHMUECKUX COEIUHEHMM, TPOCTHIE U CII0KHBIE BEIIECTBA, XUMUUYECKUE PEAKIINY;
KJIaccu(pUIMpOBaTh N3yUYeHHBIE OOBEKTHI U SIBICHUS;
JieNiaTh BBIBOJIBI M YMO3AKIIOUEHHSI U3 HAOIIOIEHUH, N3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEU3YUECHHBIX BEILECTB 0 aHAJIIOTUH
CO CBOMCTBAMU U3Yy4YCHHBIX;
® CTPYKTYypUPOBATh U3YUYECHHBIA MaTepHal U XMMUYECKYI0 HHPOPMALIUIO, MTOJyYeHHYIO U3 APYTUX UCTOUHUKOB;
® MOJEIUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 EpHOA0B, CTPOEHHUE NMPOCTHIX MOJIEKYJI;
2.BlIeHHOCTHO — OpHEHTAIMOHHOM c(epe:



® aHAM3UPOBATH U OLEHUBATH MTOCIEACTBHS ISl OKPYKAIOIIEH cpeibl OBITOBOM U MMPOU3BOICTBEHHOM IEATEILHOCTH YEIOBEKA, CBI3aHHOM C MepepadO0TKOM BEIIECTB;
3. B TpynoBoii cdepe:

® IPOBOJUTH XUMUYECKUN IKCIIEPUMEHT;
4. B cepe Ge30macHOCTH KU3HEAEATEIbHOCTH:

® OKAa3bIBaTh MEPBYIO TIOMOIIb ITPU OTPABICHUSIX, 0KOTAX M IPYTUX TPaBMaX, CBI3aHHBIX C BEMIECTBAMHU U J1a0OPaTOPHBIM 000PYIOBAHHEM.

TemaTn4yeckoe NVIaHNPOBaHUE Y4eOHOI0 MaTepHaJia

Ne HasBanue rinassl Konnuectso [TpakTuyeckue paboThI KonTtponbsHbie paboTh
TJIABBI 4acoB
Beenenne. O0miast xapakTepUCTHKA XUMHYECKUX 6 Nel

3JIEMEHTOB U XUMUYECKUX PEaKIIHil.
[lepuonnueckuii 3akoH u llepuoanueckas
CHCTEMAa XMMHYCCKHX 3JICMECHTOB
JI.M1.Menneneena

1. MeTtamist 18 Nel-3 Ne2
3. HemeTamier 28 Ne4-6 Ne3
5. O060011eHre 3HaHUI TI0 XUMUH 32 KypC 10 Ne4
ocHOBHOI nikouaksl. IToaroroska x ' A.
6. Peseps 4
Hroro 70 6 4

OcHoBHOe coaep:kaHue Kypca
Beegenne. O0masi xapaKTepUCTHKA XHMHYECKHUX 3JIEMEHTOB U XuMH4eckux peakuuid. Ilepmoguyecknii 3axon n Ilepnoanveckas cucrema
xumMudecknx 3eMeHToB . U. Menaeneea (10 u)
XapakTepHucTrKa JIEMEHTA 110 €ro nojoxeHuto B [lepuonnyeckoii cucteme xumuueckux aeMeHToB Jl. . MenneneeBa. CBolicTBa OKCHIOB, KUCJIOT, OCHOBaHUM U COJIEH
B CBETE TEOPHUH NIEKTPOIUTHUECKOHN JUCCOLMALUK U OKUCIIEHUsI-BOCCTaHOBIEHMsI. [IoHsATHE O mepexoIHbIX teMeHTax. AM(oTepHOCTh. ['eHeTHuecKuil psi nepexo Horo
anemenTa. Ilepuonnueckuil 3axkoH u Ilepuoguueckas cucrema xumudeckux siuemeHToB [[. M. MenneneeBa. Xumudeckass OpraHu3anys KUBOM U HEKUBOU IPUPOBL.
XWMHYECKUN COCTaB spa, MAHTUH W 3€MHOW KOPBI. XMMHUYECKHUE DJIEMEHTHI B KJIETKAaX >KMBBIX OpraHU3MOB. Makpo- U MUKpodneMeHThl. O000IeHne CBeACHUN O
XMUMHYECKHX peakiusax. Kimaccupukanus XuMHUECKIX Peakluil MO pa3IMyHbIM IMPU3HAKAM: «YUCIO U COCTaB PEarupyromux U oOpa3yIoUIXcsl BEIIECTBY, «TETIOBOM
3pdeKT», «HAIpPABICHUEY, «KU3MEHEHHE CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOIIMX pearupyroliye BeIecTBa», «ha3ay, «MCIoIb30BaHue KaTanu3aTopay». [lonarue o
CKOPOCTH XUMHUECKON peakinu. DakTopsl, BIUSAIONINE HA CKOPOCTh XUMHUYECKHX peakuuil. Karanuszarops! u katanu3. IHrMONTOpBl. AHTHOKCHIAHTHI.



JdemoHcTpanmu.

Paznuunsie hopmer Tabmuipst . M. Menneneea. Mojaenu aToMoB 3JIeMEHTOB 1—3-T0 niepro1oB. Moienbs CTpOeHHsI 3eMHOTO I1apa (IMOoNepevHbIi pa3pes). 3aBUCUMOCTh
CKOPOCTH XMMMUYECKON peakiuu OT IPHUPOJbl PEArMPYIOLIUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOM pEakUUu OT KOHLEHTPALMU PEarupyroliux BELIECTB.
3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW PEAKIIUU OT TUIOIAAN COIIPUKOCHOBEHUS PEaruPyIOIINX BEIICCTB («KUTISIIIHMA CII0W» ). 3aBUCHUMOCTH CKOPOCTH XUMHUUYECKOW PEaKITun
OT TEMIIEPATyphl PEarupyONUX BemecTB. [ OMOreHHbIN U reTeporeHHbIN KaTanu3bl. @epMeHTaTUBHBIN KaTtanu3. UHrubuposanue.

JlaGopaTopHble ONBITHI.

1. Ilony4yenue ruapokcuaa IMHKA U UCCIEA0BaHNE €ro cBOMCTB. 2. MonenupoBanue nocrpoenus [lepuoauueckoii cuctemsl xumudeckux nemMeHToB . . Menneneesa.
3. 3amermienne xene3oM meau B pactBope cynbdara meau (II). 4. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIUU OT MPHUPOJbI PEarnpyIolIuX BEIIECTB HAa MPUMEPE
B3aUMOJICHCTBUS KUCJIOT C METAJJIAMH.

5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMU OT KOHLEHTPAIMU PEarupyrolyux BEIIECTB HAa MPUMEPE B3aMMOJACHCTBHUS LIMHKA C COJSTHOM KHUCJIOTOW pa3iu4yHOMN
KOHIICHTpALIUU.

6. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW PEAKIHMH OT IUIOIIAJA COIMPUKOCHOBEHUS! PEarupyroluX BEmIeCTB. 7. MOJEIMPOBAaHUE «KUIISIIETO CIOsS». 8. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW pEaklMy OT TEMIIEPATYpbl pearupyroluX BELUIECTB Ha MpuMmepe B3aumoencTBus okcuaa Meau (I1I) ¢ pactBopom cepHOM KUCIIOTHI pa3invyuHON
TeMrepartypsl. 9. PaznokeHue nepokcuia BoAopoaa ¢ moMonisio okcuna mapranmna (IV) u karanassl. 10. OOHapykeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX TPOayKTax. 11.
NurubupoBanue B3anMOJEHCTBHUS KUCIOT C METaNIAMU YPOTPOITMHOM.

IIpenmeTHbIe pe3yabTAThl 00y4eHUs

VYyamuiics 10JIKeH ymems:

MCIIOJIb30BaTh MPU XapaKTEPUCTUKE MPEBPALECHUI BEIIECTB MOHATUSA: «XUMUYECKasl peaklus», «PEaKIUi COeIUHEHU», «PEaKINH Pa3I0KEHUS», «PEaKIIui 0OMeHay,
«peaKIMU 3aMEIICHUS», «PEAKIIUN HeUTPATU3alUN», «IK30TEPMUYECKUE PEAKIIUN», «IHIOTCPMUICCKUE PEAKIIUN», «OOpATUMBIE PEAKIINNY, KHEOOpATUMBbIC PEaKIIHy,
«OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIE PEAKIINM», «TOMOTECHHBIE PEAKLIUN», «TETEPOr€HHBbIE PEAKIUN», «KATATUTUYECKHE PEAKLHUMN», «HEKATATUTHYECKUE DPEAKLUNY,
«TeTIOBOM AP PEKT XUMHUECKON peaklum», «CKOPOCTh XUMUIECKOU PEAKITUIY, «KATAIU3aTOP»;

XapaKTepH30BaTh XUMUYECKHE AJIEMEHThI 1—3-r0 nmepuoioB 1o ux nojoxkeHuto B [lepuonnueckoit cucreme xuMmuueckux anemMeHToB 1. 1. MenaeneeBa: XuMHYECKHt
3HAK, MOPSIAKOBBIN HOMEp, TIEPHOJ, TPyIIa, MOATPYIINa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHHE aToMa (3apsij sapa, YUCIIO MPOTOHOB M HEHTPOHOB B slipe, 0OIee
YHCIIO AJIEKTPOHOB, paclpeiefieHUue AMEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM, MPOCTOE BELIECTBO, (popMysa, Ha3BaHWE W THUIl BBICIIETO OKCHUIA U THAPOKCHAA, JIETYUYEro
BOJIOPOAHOTO COETMHEHUS (IIs1 HEMETAILIIOB));

XapaKTepu30BaTh OOIIMEe XMMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHAOB U THAPOKCUAOB; NMPUBOAUTH NMPUMEPHI PEAKIMM, MOATBEPKAAOIINX XUMUYECKHUE CBOMCTBA
aM(pOTEePHBIX OKCHJIOB U TUAPOKCHUIIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIIM IO YUCITY U COCTaBY MCXO/IHBIX BEIIECTB U MPOAYKTOB pEaKknu; TeIJI0BOMY 3P (EKTy; HallpaBICHUIO IPOTEKAHUS PEaKIUy;
WU3MEHEHHUIO CTENEHEN OKUCIIEHHS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXOJHBIX BEIIECTB; yUYaCTUIO KaTaau3aTopa;

OOBSCHATH U MIPUBOJUTH MIPUMEPHI BIUSHUS HEKOTOPHIX (haKTOPOB (MpUpPOJa pearupyromux BEeIEeCTB, KOHLEHTPAlKs BEUIeCTB, AaBlIEHUE, TEMIIepaTypa, KaTaiau3aTop,
MIOBEPXHOCTH CONPUKOCHOBEHUS PEAarupyolux BEIECTB) HA CKOPOCTh XUMHUUYECKUX PEAKLIN;

Ha0JII0/1aTh U OMUCHIBATh YPABHEHUS PEAKIIU MKy BEIIECTBAMH C MOMOIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

MPOBOANTH OMBITHI, TIOJTBEPKIAIONINE XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U THUAPOKCUIOB; 3aBUCUMOCTH CKOPOCTH XMMHYECKON pPEaKlUd OT Pa3InYHBIX
(dakTopoB (MpUpoOJa pearnpyronux BelecTB, KOHIIEHTpAIUs BEUIECTB, JaBlI€HUE, TEMIIEpaTypa, KaTaau3aTtop, HIOBEPXHOCTh COIPUKOCHOBEHHUS PEarupyonIuX BEIIECTB).
MeTanpeameTHblie pe3yabTaTbl 00y4eHHu sl

VYyamuiics 10JIKeH ymems:

OTIPENIENIATh 1Ieb YUYeOHOW JEATENIbHOCTH C MOMOIIBIO YUUTENS U CaMOCTOATEIbHO, UCKaTh CPEACTBA €€ OCYIIECTBICHUS, paboTas 1o IUIaHy, CBEpATh CBOM JCUCTBUS C
LEeJIbI0 ¥ IPU HEOOXOAMMOCTH MCTIPABIATh OIMIMOKH C TOMOIIBIO YUUTEINS U CAMOCTOSITEIIHLHO;

COCTAaBJISITh AHHOTAIIMIO TEKCTA;



CO3/1aBaTh MOJIETU C BBIJCICHUEM CYIIECTBEHHBIX XapPAKTEPUCTUK OOBEKTa W MPEJCTABICHUEM UX B MPOCTPAHCTBEHHO-TPAPUUECKONW WIIH 3HAKOBO-CUMBOJIMYECKOM
(opme;

OTIPEACTISATH BUIBI KIIACCH(PUKAIINU (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

OCYLLIECTBIIATh MPSAMOE I€TyKTUBHOE JI0KA3aTENbCTBO.

Tema 1. Meranast (14 4)

[Tonoxenne metamnos B [lepunoaudeckoit cucreMe XuMudeckux 35eMeHToB /. . MenneneeBa. Meramindeckass KpUCTAIMYECKAs pEIETKA U METAININYECKasi XUMUYECKast
cBs3b. OOmme (uzmueckue cBoiicTBa MeramuioB. CIutaBbl, X CBOMCTBA M 3HAaUeHUE. XMMHUYECKHE CBOWCTBA METAJJIOB KAaK BOCCTAHOBUTENEH, a TaKKe B CBETE MX
MOJIOXKEHHUS B AIEKTPOXUMUYECKOM PSAY HanpsbkeHu MetaiioB. Koppo3ust MeTamioB u criocoosl 60pb0bl ¢ Hell. MeTtasuibl B mpupoje. O61ue crnocoObl UX MOIyYeHHUS.
OO01mas XxapaKkTepUCTUHKA HIEJTOYHBIX MeTa/LLI0B. MeTaisl B ipupoe. O6mme criocoOsl ux nonyyeHus. Ctpoenue aromoB. Lllenounbie MeTamibpl — mpocThIe BEMIECTBA.
Bakueiive coeiMHEHNS MIEIOYHBIX METAJUIOB — OKCHIBI, THAPOKCHUABI U COJIH (XJIOPHbI, KapOOHATHI, CYIb(aThl, HUTPATHI), KX CBOWCTBA U MPUMEHEHHUE B HAPOJIHOM
xozsiicTBe. KanuitHpie yno0peHus.

O0mas xapakTepucTHKA 3JIEMEHTOB rJIaBHOM noaArpynnsl Il rpynmsi.

Crpoenue aromoB. lllenouHo3zemenbHbIE METAIIIBI — MPOCTHIE BElleCTBA. BaxkHelne coeIMHEHUS MIEI0YHO3EMENbHBIX METAINIOB — OKCHUbI, TUAPOKCUABI U COJHU
(x;mopuibl, KapOOHATHI, HUTPATHI, CybdaTsl, pocdaTsl), MX CBOWCTBA U MPUMEHEHHE B HAPOTHOM XO3SMCTBE.

AJNIOMUHUA.

Crtpoenue aroma, pusznyueckne 1 XUMUUYECKHE CBOWCTBA MPOoCTOro BemiectBa. CoeTMHEHUS aIFOMUHUS — OKCHJT M TUAPOKCHIT, MX aMBOTEpHBIN XapakTep. BaxkHeiimme
cosu anmoMuHusA. [I[puMeHeHrne aIFOMUHUS U €r0 COCTMHEHUMN.

Keieso.

Ctpoenue aToMa, pu3NIecKre U XUMUYECKHe CBOICTBA NpocToro Bemectsa. ['enerndeckue psaasl Fe™ u Fe
Baxneriue conu xene3a. 3HaueHHE Keje3a U €ro COeAUHEHUI TSl TPUPOJIbI M HAPOJAHOTO X035 CTBA.
JdemoHcTpaumu.

OO0pa3siibl METOYHBIX U MIEJI0YHO3EMENbHBIX MeTa/uioB. OOpas3ilhkl CIijIaBOB. B3auMoaeicTBUEe HATpUs, JIUTHUS U KalblIUsA ¢ BOJION. B3anmoselicTBre HATPUST M MarHus C
KucioposioM. Bzaumoneiicteue metaiioB ¢ Hemetauiamu. [lonyuenue ruapokcunos xkenesa (I11) u (111).

JlaGopaTopHbie ONBITHI.

12. B3aumopeiicTBre pacTBOPOB KHUCIJIOT U coiiell ¢ MetauiaMu. 13. O3HakomileHHe ¢ pynaMu xenesa. 14. OxpallluBaHue IUIAMEHU COJISIMH IIEJIOYHBIX META/LIoB. 15.
BzaumopeiictBue kanbius ¢ Bogou. 16.1Tomydenne rugpokcuia Kaablys U UCCIEAOBAHUE €T0 CBOWCTB.

17. Ilomy4yenue ruApOKCHIa ATIOMUHUS U CCIIeIOBaHKE ero cBoMcTB. 18. BzaumopeiicTBue xenesa ¢ consinoi kucnotoi. 19. [lonyuenue runpoxcunos xkenesa (11) u (I111)
Y U3y4YEHUE UX CBOUCTB.

IIpeameTHbIE pe3yJbTaThl 00yUeHUsI

Vyamuiics 10J1KeH ymems:

WCIIOIb30BaTh NPHU XapaKTEPUCTHKE METAJJIOB U MX COCAMHEHHUM MOHSATHUS: «METAJIbDY, «PsiJi aKTUBHOCTH METAJUIOBY, «IIEJIOYHBIE METAJUIbD), «IEJI0YHO3EMEbHbIE
METaJIJIbl», UCIOJIb30BAaTh UX MPHU XapaKTePUCTHKE METAJIOB; /1aBaTh XapaKTEPUCTUKY XUMUYECKUX AJIEMEHTOB-METAUIOB (ILEJIOYHBIX METAJJIOB, MAarHus, KajbIus,
AIIFOMMHMS, XKeJle3a) M0 UX nojoxkeHuto B [lepuonuueckoii cucreme xumuueckux ainemeHToB/l. M. MenneneeBa (XuMuieckuil 3HaK, OpsIKOBBII HOMED, IEPUOJ, TPYyIIIa,
MOArpyIna, OTHOCUTEIbHAs aTOMHAs Macca, CTPOSHUE aToMa (3aps]l sApa, YUCI0 IPOTOHOB M HEUTPOHOB B sifipe, 00111ee YHUCIIO AIEKTPOHOB, paclpeielieHHe dJIeKTPOHOB
IO 3JIEKTPOHHBIM CJIOSIM), IIPOCTOE BEIMIECTBO, (popMysia, Ha3BaHUE U TUI BBICIIIETO OKCHJIA U TUIPOKCUIA);

Ha3bIBaTh COCIMHEHMS METANIOB M COCTABIIATH UX (POPMYJIBI [10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0MIHe (PU3NUECKHe U XUMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

OOBSCHATH 3aBUCHUMOCTh CBOMCTB (WJIM MpeACKa3bIBaTh CBOMCTBA) XUMUYECKUX DJIEMEHTOB-METAIIOB (pajuyc, METANIMYECKHE CBOMCTBA 3JIEMEHTOB, OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC CBOMCTBA JJIEMEHTOB) M O0pa3yeMbIX MMHU COCIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIUX OKCHJIIOB W THAPOKCHIIOB, OKUCIHUTEIHHO-
BOCCTAaHOBUTEJBHBIE CBOMCTBA) OT MosioxkeHus B [lepuoandeckoii cucreme xumuueckux saemeHToB JI. . Menneneena;

+3



OIMHCHIBAThH OOIINE XMMHUYECKHE CBOMCTBA METAJNIOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMHUU;

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEaKlUii, XapaKTepU3YIOIUX XUMUYECKIE CBOMCTBA METAJIJIOB U UX COEIMHEHUH, a Tak)Ke 3JIEKTPOHHbIE YPaBHEHHSI MTPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBJICHUS;

YPaBHEHHUSI SJIEKTPOIUTUYECKON TUCCOLMALINN; MOJIEKYJISIPHBIE, TIOJHBIE U COKPAIeHHbIE HOHHBIE YPABHEHUS PEAKIIU C y4acTHEM DJIEKTPOJIUTOB;

YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3U MEXIYy CTPOCHHEM aTOMa, XMMHYECKOU CBS3bIO, TUIIOM KPUCTAJUIMYECKON PEIIETKH METAJUIOB M UX COCIMHEHHM, MX
o0IMMH PU3NIECKUMU U XUMHUYECKHUMH CBONCTBaMU;

OMUCHIBATh XUMUYECKHE CBOMCTBA IIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAJIOB, a TAKXKE ATIOMUHHUS U Keje3a U UX COSJUHEHUHN ¢ MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTOo
WM POJIHOTO) S3bIKA U SI3bIKAa XUMHU;

BBITIOJTHSATh, HAOTIOAATh U ONMKUCHIBATH XUMUYECKUI SKCTIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEHIIIMX KATHOHOB METAIIJIOB, THIPOKCH/I-HOHOB;

AKCIIEPUMEHTAJILHO UCCIIEIOBAaTh CBOMCTBA METAIIJIOB U UX COEAMHEHUH, pelIaTh SKCIIEpUMEHTANIbHBIE 3a/1a4H 110 TeMe «MeTaibly;

OMUCHIBATh XUMHUECKUHN IKCIIEPUMEHT C TOMOILBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U S3bIKA XUMUM;

MIPOBOAUTDH PACUEThI 10 XUMUYECKUM (opMyJiaM U YpaBHEHHSIM peaklii, IPOTEKAIOUINX C YYaCTHEM METAJNIOB M UX COCIUHEHHH.

MeTanpeameTrHble pe3yJbTaTbhl 00y4eHUs

VYyamuiics 10JIKeH ymems:

paboTaTh MO COCTABICHHOMY IUIaHy, UCIOJB3Ysl HApSAY C OCHOBHBIMH M JOIMOJIHUTENbHBIE CPEICTBA (CIPABOYHYIO JIUTEPATYpY, clokHbIe pubopsl, cpeactsa UKT); ¢
MTOMOIIBIO YUUTENSI OTOUPATh ISl pEIIeHHs YIEOHBIX 3a7a4 HEOOX0JUMBIE CIIOBAPH, SHIIUKIIONIECINH, CIIPABOYHUKH, HIICKTPOHHBIE TUCKH;

COTIOCTABJIATh U OTOMPATh HH(OPMALIKIO, TOJYUEHHYIO U3 PA3IMYHBIX HICTOYHUKOB (CI0OBAapH, SHIUKIIONEINH, CIIPABOUYHUKH, JIEKTPOHHbBIE TUCKH, ceTh IHTepHeT);
MPEICTaBIATh HHPOPMAIMIO B BUE TAOJIUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YUCIIe ¢ MpuMeHeHueM cpencts UKT;

0(OpMJIISATH CBOM MBICIIH B YCTHON ¥ TUCBMEHHOW PEUU C yU€TOM CBOMX YUEOHBIX U )KM3HCHHBIX PEUEBBIX CUTYyaIlMi, B TOM 4uciie ¢ mpuMeHeHueM cpeacts MKT;
COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYLLIECTBJIATh JOKA3aTeIbCTBO OT MPOTUBHOIO.

Tema 2. IIpakTukym 1. CBoiicTBa METAJLIOB U MX coequHenmii (2 4)!

1. OcymiecTBiieHHE NEMOYKH XUMMUYECKUX TTpeBpaileHnil. 2. [loiyyenue u cBoiicTBa coeAMHEHN MeTaioB. 3. PenieHne sKcnepruMEHTAbHBIX 3a7a4 Ha Paclio3HaBaHHUE
Y TIOJTyYEHUE COCIMHEHUM METAJIJIOB.

IIpenmeTHbIe pe3yabTAThI 00yYeHUs

VYyamuiics 10JIKeH ymems:

oOparmiaThCs ¢ JIabOpaTOPHBIM 000PYAOBAaHHEM M HArpeBaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUH C TIPaBUIAMHU TEXHUKH O€30MTaCHOCTH;

HaAOII0/1aTh 32 CBOMCTBAMH METAJNIOB M KX COCTUHEHHUN U SBICHUSMU, IIPOUCXOIAIIUMU C HUMU;

OIUCHIBATh XUMUYECKUH SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

JIeaTh BBIBOJIBI MO PE3yjIbTaTaM IMPOBEICHHOIO SKCIIEPUMEHTA.

MeTanpeameTHble pe3yJibTaTbhl 00y4eHUs

VYyamuiics 10JIKeH ymems:

OTIpeIeIIATh, UCXOS U3 yUeOHOM 3a/1aui, HEOOXOIMMOCTb UCIIOJIb30BAHUS HAOIIOIEHUS WM SKCTIEPHUMEHTA.

Tema 3. Hemeramanl (25 1)

OOmrast xapakTepUCTHKa HEMETa/UIOB: TMoJjokeHue B Ilepmommueckord cucrteme xumudeckux siemMeHToB J[. M. MenneneeBa,0cO0EHHOCTH CTPOCHHSI aTOMOB,
aNeKTpooTpuareabHocTh (D0) KakMepa «HEMETAIITMYHOCTHY, psaf D0. Kpucraminueckoe CTpOeHHE HEMETAIOB — IPOCTBIX BewECTB. AsutoTponus. duznueckue
CBOMCTBA HEMETAJIOB. OTHOCHUTEIIBHOCTh OHATUI «METAIUD» U «HEMETAILD».

Bonopon.Ilonoxenue Bonopona B [lepuoanueckoit cucreme xumuueckux snementoB [[. . MengeneeBa. CTpoeHune atoMa U MOJEKyabl. OU3HMUECKUE U XUMUYECKUE
CBOMCTBAa BOJOPO/JA, €T0 MOJyYEHUE U IPUMEHEHHUE.



1 Ilpu 0syxuacoeom naanupo8anuu npoeoOUmMCcA moabKo npakmuueckaa paooma 3

Bona.

Ctpoenue monekyiabl. Bogopoanas xumudeckas cBsa3b. Ou3ndeckre CBONCTBA BOIBI. AHOMAUU CBOMCTB BOMBI. [ mapoduasHbie U THIPO(POOHBIE BEIECTBA. XUMHUECKHE
cBoiicTBa Boabl. KpyroBopoT Boabl B mpupoze. Bomoouuctka. Aspaiust Boabl. beitoBeie (GuiabTpbl. MuHEpanbHbIEe BOABL. JIUCTUILTMPOBAaHHAS BOJA, €€ MOTYYCHHE H
MIPUMEHEHHE.

O0mas xapakTepucTHKA raJoreHoB.

Crpoenue atomoB. [IpocTsie BelecTBa U OCHOBHBIE COEIUHEHHUS IaJOT€HOB, UX CBOWCTBA.

Kparkue cBenenus o xmope, opome, prope u iozae. [lpumeHeHne raioreHoB U UX COSMHEHUI B HAPOJIHOM XO3sIHCTBE.

Cepa.

CrtpoeHue aToma, aJsIOTPONHS, CBOWCTBA U MpUMeHeHHe pomOudeckoii ceprl. Okcunbl ceprl (IV) u (VI), ux nomydenue, cBoiicTBa u mpuMeHeHue. CepHast KUCIOTa U €€
COJIM, X MPUMEHEHHE B HAPOJAHOM XO351UCTBE. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

A3or.

Ctpoenne aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHUAK, CTPOCHHUE, CBOICTBA, MOJTyUYeHHE U NpuMeHeHue. Coi aMMOHHMS, UX CBOWCTBA M MPUMEHEHHE.
Oxkcunst azota (I1) u (IV).

ABOTHas KUCJI0Ta, € CBOMCTBA U TpUMEHeHne. HuTpaThl 1 HUTPUTHI, Tpo0IeMa UX COAEPIKAHMS B CEIBCKOX03IHCTBEHHON MTPOYKIIMKA. A30THBIC yI00PECHHS.

Dochop.

Crtpoenue aroma, aJjIoTpomnusi, CBOMCTBa Oenoro u kpacHoro ¢ocdopa, ux npuMmenenne. OcHoOBHBIE coeauHeHus: okcun gocdopa (V) u oprodocdopHas KHCIOTA,
docdater. DochopHbIe yI0OpEHUSI.

Yraepon.

Crpoenue aroma, alIoTponus, cBoicTBa Moaudukanuii, npumenenue. Oxcuanl yriepoaa (1) u (IV), ux cBoiictBa u npumenenue. KapOoHaTsl: KaJabIHUT, cOJa, MOTAII,
UX 3Ha4Y€HUE B IPUPOJIE U JKU3HH YEIOBEKA.

Kpemunii.

Ctpoenue aTroma, KpUCTAUIMUECKHI KPEMHHUI, ero cBoicTBa u mpuMeHeHue. Okcua kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CHIIMKATHL. 3HAYCHUE COCTUHCHUI
KPEMHHS B )KUBOHM U HE)KUBOW Ipupoe. [IoHsaTHe 0 CHIIMKaTHON NPOMBIIIJIEHHOCTH.

JdemoHcTpaumu.

OOpa3s1pl rajJoreHoB — MPOCTHIX BElIECTB. B3anMoaelcTBHE TajloreHoB C HaTPHEM, C alIOMHUHUEM. BbITecHeHHE XJIOpoM Opoma MM MOAA U3 PAaCTBOPOB HUX COJIEH.
B3aumopeiicTBue cepbl ¢ MeTaIaMu, BOAOPOAOM M KUCIOPOI0M. B3anMo1eiicTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCTIOTHI ¢ MeI0. [loroiieHue yrieM pacTBOPEHHBIX
BEIIIECTB WK Ta30B. BoccTaHOBIeHHE Men U3 ee okcua yriaem. OOpasiibl MPUPOIHBIX COeNMHEHUH XItopa, cepbl, pocdopa, yriaepoaa, kpemuus. OOpasiibl BaXXHEHITHX
JUTSI HAPOTHOTO XO3sICTBA Cyb(aToB, HUTPATOB, KapOOHATOB, (hochaToB. OOpa3Ibl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTopHbIe ONBITHI.
20. [Tonydenue u pacro3HaBanue Bogopoa. 21. MccienoBanue noBEpXHOCTHOTO HATSKEHUS BOIbL. 22.PacTBOpeHrE NepMaHranata KaJiisi HJIM METHOTO Kyropoca B BOJIE.
23. T'unparanus o6e3BoxkeHHOTo cynbdarta meau (11). 24. I3roToBieHne runcoBoro oTneyarka.

25. O3HaKkoOMJICHHE C KOJIIEKIHMEH OBITOBBIX (UIBTPOB. 26. O3HAKOMJIEHHME C COCTAaBOM MHMHEpadbHOW Bojbl. 27. KadecTBeHHass peaknus Ha rajJoreHU]I-UOHBI. 28.
[Tonmyuyenue u pacrnozHaBanue kuciaopoaa. 29. 'openue cepbl Ha Bo3ayxe U B kuciopoae. 30.CoiicTBa pa3daBieHHOi cepHOil kucnoTel. 31. Mi3ydeHue cBoOcTB aMMHaKa.
32. Pacnio3naBanue coneit ammonus. 33. CBolicTBa pa30aBieHHON a30THOM KUCIOTHL. 34. B3anMmoielicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Meb10. 35. ['openne
¢dochopa Ha Bo3nyxe u B kucnopoje. 36. PacnoznaBanue ¢ocdaros. 37. I'openne yrns B kucnopoje. 38. [loaydeHne yroiabHON KUCIOTH MU U3yUeHHE ee CBOUCTB. 39.
[Tepexo kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenue runpokapbonara Hatpus. 41. [lonmyueHne KpeMHEBOM KHCIOTHI M U3yUYEHUE €€ CBOWCTB.
IIpenmeTHbIe pe3yabTAThl 00y4eHUs



Yyamuiics 10JIKeH ymemn:

HCII0JIb30BATh PU XapaKTEPUCTUKE METAIOB M UX COCTMHEHUN IOHATHS: «HEMETAJUIBD», «TAJOTE€HbD», «aJUIOTPOITHBIE BUIOU3MEHEHUS, <OKECTKOCTh BOAB», «BPEMEHHAs
KECTKOCTh BOJBI», «TIOCTOSTHHAS JKECTKOCTh BOJIBD», «00IIast 3KECTKOCTh BOJIBDY;

JaBaTh XapaKTEPUCTHKY XUMUYECKUX AJIEMEHTOB-HEMETAIOB (BOIOpPOAA, TajJoreHOB, KUCIOPOJa, cephl, a3ora, gocdopa, yriepoaa, KpeMHHs) MO UX MOJOKEHHUIO B
Ilepuoanueckoii cucreme XxuMuueckux 3iaemeHToB J[. 1. MenzaeneeBa (XMMUYECKHUM 3HAK, TOPSIKOBBIN HOMED, IEPUOA, TPYIIIA, OArPYIIA, OTHOCUTEIbHAS aTOMHAas
Macca, CTpoeHHe aToMa (3apsij Sapa, YUCIIO MPOTOHOB M HEUTPOHOB B sIpe, 00Ilee YUCIIO IEKTPOHOB, paclpeieIeHUe 3JIEKTPOHOB M0 AMEKTPOHHBIM CIIOSM), IPOCTOE
BeIeCcTBO, (hOpMyJia, HA3BaHWE U THII BBICIIIETO OKCHA UTHAPOKCHIA, (DOpMYIIa U XapakTep JETYYEro BOIOPOTHOTO COSTUHEHMS ),

Ha3bIBaTh COCIMHEHHS] HEMETAJJIOB M COCTABJIATH UX (POPMYJIBI [10 HA3BAHUIO;

XapaKkTepu30BaTh CTPOCHUE, O0IIHe (pU3HUecKre U XMMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB,;

OOBSICHATH 3aBUCIMOCTH CBOMCTB (MJIU MPEICKa3bIBaTh CBOMCTBA) XUMUYECKUX AIIEMEHTOB-HEMETAIIIOB (painyC, HEMETAJUIMYECKHUE CBOWCTBA 3JIEMEHTOB, OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIHHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COCIMHEHUHN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX OKCHAOB U THIPOKCHIIOB, JIETYYUX BOIAOPOTHBIX
COCTMHECHHH, OKHCIUTEITLHO-BOCCTAHOBUTEIBHBIC CBOMCTBA) OT MoJokeHusl B [lepromnyeckoit cucteme xumudeckux aneMmenToB [[. 1. Menneneena;

OIHCHIBAThH OOIINE XMMHUYECKHE CBOMCTBA HEMETAJIIOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U S3bIKA XUMUU;

COCTABJISITh MOJIEKYJISIPHBIE YPABHEHUS PEAKIUH, XapaKTePU3YIOIMNX XUMUUYECKUE CBOMCTBA HEMETAINIOB U MX COETMHEHMH, a TAK¥KE SJIEKTPOHHBIE YPaBHEHHUS IIPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBJICHUS;

YpaBHEHUS JEKTPOIUTUYECKON JUCCOLMALMH; MOJIEKYJIIPHBIE, ITOJIHBIE U COKPAILICHHbIE HOHHBIE YPABHEHUSI PEAKIIUI C YHACTUEM AJIEKTPOJIUTOB;

YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBA3U MEX]y CTPOCHHEM aTOMa, XUMUYECKOU CBSA3bIO, TUIIOM KPUCTAJUIMUECKONW PEIIETKH HEMETAJIOB U UX COCIMHEHUN, UX
o0IMMH PU3NIECKUMU U XUMHUYECKHUMH CBONCTBaMU;

OIMHCHIBATh XMMHYECKHE CBOWCTBA BOJOPO/Ia, TAJIOTEHOB, KUCIOPOIa, Cephl, a30Ta, hocdopa, rpaduTa, anMasza, KPeMHHS U UX COCTUHEHHUH C MMOMOIIBI0 €CTECTBEHHOTO
(pycCKOTO U POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

OIMHCHIBAThH CIIOCOOBI YCTPAaHEHUS KECTKOCTH BOJIBI U BBITIONHSATH COOTBETCTBYIOIIUN UM XUMUYECKHI SKCIIEPUMEHT;

BBITIOJHATH, HAOMIOJaTh U OMKMCHIBATh XUMHUUECKHUI SKCIIEPUMEHT MO PAaclO3HABaHUIO HOHOB BOOPOJAa M aMMOHUS, Cyib(aT-, KapOOHaT-, CUIIMKAT-, (hocdaT-, XIOpHI-,
OpoMU-, HOAUI-HOHOB;

SKCIEPUMEHTAIBHO UCCIIEI0BATH CBOMCTBA METAJNIOB U UX COCMHEHUN, PEeIIaTh SKCIEPUMEHTAIbHBIE 3a/1auu 10 TeMe «Hemeramsy;

OMUCHIBATh XUMHYECKUIN IKCIIEPUMEHT C TOMOILBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U S3bIKA XUMUH;

MIPOBOAMTDH PACUETHI [0 XUMUYECKUM (opMyJiaM U YPaBHEHUSIM peakluii, IPOTEKAIOIINX C y4aCTHEM HEMETAIIJIOB U UX COCAMHEHUN.

MeTanpeameTHblie pe3yabTaTbl 00y4eHH sl

VYyamuiics 10JIKeH ymems:

OpPraHHU30BBIBATH YUEOHOE B3aUMOICHCTBHE B TPyMIe (pacipeaesTh POIH, JOTOBAPUBATLCS APYT C APYTOM U T. 11.);

MpeBUIETh (MPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUN;

MMOHUMAThH IPUYUHBI CBOETO HEYCIIeXa U HAaXOIUTh CIIOCOOBI BBIXOA U3 3TOU CUTYAIHH;

B INAJIOTE C YUUTEJIEM YUUTHCS BhIpaOaThIBaTh KPUTEPUU OLICHKHU U ONPENIEATh CTENeHb YCIIEITHOCTH BBINOJIHEHHUS CBOEH paboThl M pabOTHI BCEX, UCXOS U3 UMEIOIIUXCS
KpUTEPHUEB, COBEPIICHCTBOBATh KPUTEPUH OLICHKU U MOJIb30BATHCS UMHU B X0J1€ OLIEHKH U CAMOOIICHKH;

OTCTaMBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh ApTYMEHTHI (pakTamu;

KPUTHYHO OTHOCUTBCS K CBOEMY MHEHHIO;

CIIyIIATh JPYTHX, MBITATHCSI MPUHUMATH IPYTYIO TOUKY 3peHUSsl, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHHUS;

COCTaBJIITH pedepar mo onpeneacHHon Gpopme;

OCYIIECTBJISITh KOCBEHHOE Pa3/IEIUTEIHHOE T0KA3aTEeIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coequHennii HeMeTaLI0B (3 4)!



1. Pemenue skcniepuMeHTaNbHbIX 3a1a4 1o Teme «lloarpynma rajsoreHos». 2. Pemenue skcnepuMeHTanbHbIX 3a1ad 1o teme«lloarpymnmna xucnopoga». 3. Pemenue
AKCTICPUMEHTANIBHBIX 3a7a4 1mo Tteme «lloarpymma azora». 4. Pemenne skcnepuMeHTaNbHBIX 3a1ad mo teme «lloarpynma yriepoma». 5. Ilonydenue, cobupanue u
pacrno3HaBaHME ra3oB.

IIpenmeTHbie pe3yJibTATHI 00yYeHHS

VYyamuiics 10JI2KeH yMems:

oOpamathcs ¢ 1ad0paTOpHBIM 000PYAOBAaHUEM M HATPEBATEILHBIMH MPUOOPAMH B COOTBETCTBUU C TIPABUIIAMHU TEXHUKU O€30MaCHOCTH;
Ha0JI0/1aTh 32 CBOMCTBAMH HEMETAIIOB U UX COSAMHEHUN U SIBJICHUSIMH, TPOUCXOSAIIUMH C HUMU;

OIMHCHIBATh XUMUYECKUHN IKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHUU;

JIeN1aTh BBIBOJBI [0 pe3ysibTaTaM MPOBEJCHHOTO SKCIIEPHUMEHTA.

MeTtanpeaMeTHble pe3yJIbTAThI 00y4YeHusl

Yyamuiics 10JIKeH yMems:

OTIPECTIATE, UCXOS U3 YUeOHOM 3a/1a4M, HEOOXO0IMMOCTh UCIIOJIb30BAHUS HAOIIOICHUS WIIH SKCIIEPHUMEHTA.

1 Ilpu 08yxuacoeom naanuposanuu npoeooAmca moabvKo npakmudeckue pavomot 1, 2 u 5.

Tema 5. O0001mIeHNe 3HAHUI 110 XUMUHM 32 KYPC OCHOBHOM mKoJbI. [loaroropka

K rocyaapcrBeHHoi utoropoii arrecrauuu (C'UHA) (10 4)

[Tepuonuueckuii 3akoH u [lepuoguyeckas cucrema xuMmuueckux 31aeMeHToB . M. MenneneeBa. ®u3n4eckuii CMBICT TOPSIAKOBOIO HOMEpPA AJIEMEHTA, HOMEPOB NIEproaa
U TpyMNIbl. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IEpUOJIaX U IPyNIax B CBETE NPEACTABIECHUN O CTPOEHUH aTOMOB 2JIEMEHTOB.
3HavYCHUE TIEPUOIUYECKOTO 3aKOHA. BUIBI XMMHUUYECKHX CBSI3€d M THITBI KPUCTAUIMUECKHX PEIIeTOK. B3amMoOCBsA3b CTpoeHUst W CBOMCTB BemiecTB. Kiaccudukarus
XUMHUYECKHUX PEAaKLMH [0 pa3Iu4HbIM IpU3HAKaM (YMCIIO U COCTAB PEArupYIOIINX U 00pa3yIolUXCsl BELECTB; HATNYHUE

rpaHulbl pasznena ¢a3z; TeroBoil 3¢ (deKT; u3MEeHEeHHEe CTeNeHel OKUCIICHNS aTOMOB; UCIIOJIb30BaHUE KaTalau3aTopa; HampapieHue npoTekanus). CKOpOCTh XUMHUUECKUX
peakiuii U pakTopbl, BIUsIOMKE Ha Hee. OOpaTUMOCTh XMMUYECKUX PEaKIMi U CIIOCOOBI CMELICHUsI XUMUYECKOTO PAaBHOBECHSI.

[IpocTeie U cioxHBIE BemiecTBa. MeTaiuibl M1 HeMeTauibl. ['eHeTnyeckue pspl MeTauia, HeMeTaula U nepexogHoro Meramia. OKCUABIM THUIPOKCHUIBI (OCHOBAHUS,
KHCJIOTHI, aM(OoTepHBIE THAPOKCHIBI), CONU. VX cocTaB, KiaccupUKaIys 1 00II1e XUMUYECKHE CBOMCTBA B CBETE TEOPHH AIEKTPOIUTUIECKON TUCCOLUAIINN.
JIMYHOCTHBIE Pe3yJbTATHI 00yUeHUsI

Yyamuiics 10J1KeH:

3HAmMb U NOHUMAmMb. OCHOBHBIE MCTOPUYECKHE COOBITHSA, CBSI3aHHBIE C PAa3BUTHEM XHMMHUHU U OOIIECTBA; JOCTHXKEHUS B OOJACTH XUMHUHU U KyJIbTYpHbIE Tpaauluu (B
YaCTHOCTHU, HAYYHBLIC TpaIII/ILII/II/I) cBOEH CTpPAaHbI; O6IJ.[€MI/IpOBbIe JOCTUXKECHUA B 06J'IaCTI/I XUMHHU; OCHOBHBIC MPUHIUIILI U IIpaBWJia OTHOMICHUA K IMPUPOAC; OCHOBBI
3J10pOBOr0 00pasa KU3HU U 3J0pOBhecOeperarouX TeXHOIOTHif;

paBujia MMOBCACHUA B qpe3BanI71HHx CUTyalusiaX, CBA3AHHBIX C BO3I[€I>'ICTBH6M Pa3jIMYHBIX BCUICCTB; OCHOBHLIC IIpaBa U 06$I3aHHOCTI/I rpaxiannHa (B TOM YHUCIIC
y4YaIlerocs ), CBSI3aHHbIE C JINYHOCTHBIM, MPO(eCcCHOHATBHBIM U KU3HEHHBIM CaMOOIIPEICTICHUEM;

COLIMAJIbHYIO 3HAYUMOCTb U COZIepKaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCHBIMBIEAM b IYBCTBO TOPJIOCTH 32 POCCUICKYIO0 XUMUYECKYIO HAYKY U YBa)XKEHHE K UCTOPUH €€ Pa3BUTHUS; yBaXKEHUE U IPUHATHE JOCTUKEHUM XUMHUH B MUPE; TIOOOBb
K IIPUPO/JIC; YBAXKECHUE K OKPYKAIOMIUM (YHaLTUMCS, YUYUTEISAM, POJUTEIISIM U Ap.) — YMETh CIYLIaTh U CIBIIIATh MapTHEPA, IPU3HABATH MPABO KaXI0T0 Ha COOCTBEHHOE
MHEHHUE, IPUHUMATh PEIICHUsI C YYETOM IMO3ULHUN BCEX YYaCTHUKOB; YyBCTBO MPEKPACHOTO M ACTETUYECKUX UYBCTB Ha OCHOBE 3HAKOMCTBAa C MHPOM BELIECTB U UX
MIPEeBPAIICHHH; CAMOYBaXKEHHE U SMOITMOHATLHO-TIOJIOKUTEIIFHOE OTHOIICHHE K ce0e;

npu3Haeamy: NEHHOCTH 3/JOPOBBS (CBOET0 U IPYTHUX JIIOJIEH ); HEOOXOIMMOCTh CAMOBBIPAXKEHHUS, CAMOpEeAIU3aliH, COIIUAIbHOTO MPU3HAHUS;

OCO3Haeamb. T'OTOBHOCTH (I/IJII/I HGFOTOBHOCTB) K CaMOCTOATCIIbHBIM MOCTYIIKaM U ,Z[GI\/'ICTBI/ISIM, OTBCTCTBCHHOCTHL 3a UX PE3YyJIbTAThl; TOTOBHOCTDH (I/IJ'II/I HGFOTOBHOCTB)
OTKPBITO BbIpaXaTh U OTCTaWBaTh CBOIO MO3UIIMIO M KPUTUYHO OTHOCUTHCS K CBOMM MOCTYIIKAM;



NPOAGAMB: YKOJIOTUIECKOE CO3HAHUE; TOOPOKENATeTLHOCTD, IOBEPHE U BHUMATEIBHOCTH K JIFOJISIM, TOTOBHOCTh K COTPYJHUYECTBY U ApYk0e, OKa3aHUIO IOMOIIH TEM,
KTO B HEW HY)KJIaeTCs; 0000IIEHHBIHN, yCTOWYMBBIN U M30MPATEIbHBIN MO3HABATECIIPHBIA HHTEPEC, MHUITUATUBY U JIF0O03HATEIILHOCT B M3YUYEHUN MHUPA BEIIECTB U PEAKIIHH;
HEJICYCTPCMIICHHOCTL U HAacTOMYHUBOCTH B JOCTHXCHHNHU ueneﬁ, FOTOBHOCTb K IIPCOJOJICHHUIO prIIHOCTefI; y6€)K,ZLeHHOCTB B BO3MOXHOCTHU NO3HAHUA TPUPOIHIL,
HEO0OXOIUMOCTH Pa3yMHOI'0 UCIOJIb30BaHUS JOCTHXKEHUN HAYKU U TEXHOJIOTHM JIJIsl pa3BUTHSI OOIECTBA;
ymemsp: YCTAHABJIIMBATHL CBA3b MCKAY HCJIbIO U3YUCHUA XUMHUH U TCM, IJId YCro OHA OCYHICCTBIIACTCA (MOTI/IBaMI/I); BBIIIOJIHATL KOPPUTHPYIOHIYIO CaMOOIICHKY,
3aKJIIOYAIOILYIOCS] B KOHTPOJIE 32 MPOILIECCOM M3yUeHHS] XUMUU U BHECEHUU HEOOXOAMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TAlaM U CocobaMm M3y4YeHHs Kypca XUMUM;
BBIIIOJIHATh PETPOCHEKTUBHYIO CAMOOLICHKY, 3aKJIIOYAIOLIyIOCad B OLEHKE IIPOoLecca U pe3yJibTaTa U3y4eHUs Kypca XMMUU OCHOBHOM IIKOJIBI, ITOJABEJCHUU UTOIOB Ha
OCHOBE COOTHECEHHUS LIeJIeH U Pe3yIbTaToB;
CTPOUTH JKU3HCHHBIC H HpO(I)eCCI/IOHaJIBHBIG IUIaHbl C Y4YCTOM KOHKPCTHBLIX COLOUAJIbBHO-UCTOPHYCCKUX, MOJUTHYCCKUX U SKOHOMHYCCKHUX yCHOBHﬁ; OCO3HaBaTh
COOCTBEHHbBIE IIEHHOCTH U COOTBETCTBHE UX
NPpUHHUMACMBIM B JXU3HU PCHICHUAM; BCCTH NHUAJIOT Ha OCHOBC PABHOIIPABHBIX OTHOIIIEHUU U B3aHMHOI'O YBaXCHU:A, BBIICIIATH HpaBCTBeHHBII\/'I ACIICKT IIOBCIACHUA U
COOTHOCHUTH MOCTYIIKH (CBOU M APYTUX JIOACH) U COOBITUS C MPUHATHIMU dTHUYECKUMU HOPMaMH; B MpeJesiax CBOMX BO3MOXKHOCTEN MPOTUBOJCHCTBOBATH ACUCTBUAM U
BIIMSTHUSIM, TIPE/ICTABIIAIONINM YTPO3Y JKU3HH, 37I0POBBIO M 0€30MaCHOCTH JIMYHOCTH M 00IIEeCTBA.
Ilnanupyemblie pe3yabTaTbl 00y4eHU s :

BbinycKHUK HAy4YUTCH:

* ONMCHIBATh CBOMCTBA TBEPBIX, )KHUJIKHX, Ta3000pa3HbIX BELIECTB, BbIIEISSA UX CYIIECTBEHHBIE TPU3HAKH;

¢ XapaKTCPpU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOfICTBaM, YCTaHaBJIMBATh NPUYNHHO-CIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapPaKTCPUCTUKAMU BCIICCTBA,

* PacCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHITUH «aTOM», «MOJIEKYJIa», «XXUMHUYECKUHN IJIEMEHT), KIIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAJIECHTHOCTHY,
HCIOJIB3Ys 3HAKOBYIO CUCTECMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHMIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (POPMYIT U CYIIHOCTh XUMUYECKHX PEAKIINI C MOMOLIbI0 XMMUYECKUX YPaBHEHHIA;

¢ BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChl BCIICCTB, @ TAKKC MACCOBYIO JOJIO XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUAX IJIA OLCHKH HUX
MPAKTUYECKON 3HAUNMOCTH;

¢ CpaBHUBATH IO COCTAaBYy OKCHUbI, OCHOBaHUs, KUCJIOTBI, COJIU;

* KJ1accu(UIUPOBATh OKCUABI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI M COJIA IO COCTABY;

* [10JIb30BAThCA J1a00PATOPHEIM 000PYIOBAaHUEM M XMMHUYECKON TIOCYI0M;

* IPOBOJUTH HECJIOXKHBIE XUMUYECKUE OIBITHI U HAOIIOJCHHS 3a M3MEHEHHUSMU CBOWCTB BEIIECTB B IPOIECCe MX MPEBpALICHHM; COOMI0IaTh MpaBUiia TEXHUKU
0€30MMacHOCTH MPH MPOBEICHUN HAOIIOICHUI U OTBITOB;

* pa3nuy4aTh SKCIEPUMEHTAIBHO KUCIOTHI M IIEN0YH, MOJIB3YSACh HHANKATOPAMH; OCO3HaBaTh HEOOXOAUMOCTh COOJIIO/IEHUSI Mep OE30MacHOCTH MpU OOpAILEHUH C
KHUCJIOTaMU U IICJI0YaMU.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona Jl. 1. Menzaeneesna;

* ONHCHIBATh U XapaKTEPH30BaTh TAOIUYHYIO (POpMY NEPUOTUIECKON CUCTEMbI XUMUYECKHX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SIEp U paclpeAesieHHe YHUClia 3JIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MAaJbIX MEPHUOOB
MEPUONYECKON CUCTEMBI, a TAKKE KaJusl U KaJIbLIUS;

* pa3nuy4aTh BUJbl XUMHUECKOHN CBSI3U: HOHHYIO, KOBAJCHTHYIO MOJIAPHYIO, KOBAJCHTHYIO HEMOJSPHYIO U METAIITUYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00Pa30BAHHBIX XUMHUUECKUMH CBS35IMH Pa3HOTO BUJIA;

* BBISIBJISITH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJUIMYECKUX PEIIETOK: MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMHUYECKHE IIEMEHTHI U UX COCIMHEHUSI HAa OCHOBE MOJIOKECHHSI JIEMEHTOB B IEPHOANYECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepu30BaTh HaAyYHOE M MHUPOBO33PEHUYECKOE 3HAYCHHE MEPUOJAMYECKOTO 3aKOHA U MEPHUOJUYECKON cHCTeMbl XMMHueckux siaemeHToB Jl. M. Menneneesa;
® OGBHCHHTB CYTb XUMHUYCCKUX MPOLCCCOB U UX MMPUHIUIIHUAIILEHOC OTIIMYUC OT (I)I/IBI/I‘-IGCKI/IX;

* Ha3bIBATh MIPU3HAKU U YCJIOBUS MPOTEKAHUSI XUMHUUECKUX PEAKIIHii;



* YCTaHABJIMBATH MPUHAICKHOCTh XUMUYECKOUN PEAKIINH K ONPEACTEHHOMY TUITY TIO OJJHOMY M3 KIIaCCU(PUKAIMOHHBIX MTPU3HAKOB: 1) [0 YUCITy U COCTaBY UCXOIHBIX
BEIIECTB U MPOAYKTOB PEAKIMH (PEaKLUUU COCTUHEHUS, PAa3JIOKEHUS, 3aMEILIEHUSI U 00MEHa); 2) MO BbIACICHUIO WIH MOTJIOMIEHHUIO TEIJIOTHI (PeaKuu 3K30TePMUYECKUE
U SHJOTEPMHUYECKHE); 3) M0 U3MEHEHUIO CTEIICHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB (PEaKIUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) M0 00paTUMOCTH Mpoliecca
(peakiuu 0OpaTUMbIE M HEOOPATUMBIE);

* COCTABJIATH YPAaBHEHUS IJIEKTPOTUTHUCCKON JTUCCOIMAIIMYA KUCIIOT, MEI0YeH, COJIeH; MOJHbIE U COKpAII¢HHBIE HOHHBIC YPAaBHEHUS peakluii oOOMeHa; YpaBHCHHS
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA;

* MPOTHO3UPOBATH MPOAYKTHI XUMHUYECKHX peakuuii o (opMmyiaM/Ha3BaHUSM HCXOJHBIX BEIIECTB; OMPEIENATh UCXOMHBIE BEIIECTBA MO (opMyliaM/Ha3BaAHHUSIM
MIPOIYKTOB PEAKIINH;

* COCTaBJIATh YPaBHEHUS PEAKIIMI, COOTBETCTBYIOLIMX MOCIEI0BATENBHOCTH (IIETIOUKEY ) MPEBPAILICHUI HEOPTraHMUYECKUX BEIIECTB PAa3IMUHbBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE SKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIOIINE O IPOTEKAHUN XUMHYECKON pEaKIy;

* [IPUTOTOBJIATH PACTBOPBI C OIPEIEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BELIECTBA;

* ONPEAEIIATh XapaKTep Cpeibl BOJAHBIX PACTBOPOB KUCIIOT U IIEJIOUYEH 110 U3MEHEHHUIO OKPACKU UHIUKATOPOB;

* MPOBOAUTH KAYE€CTBEHHbIE PEAKIIMHU, TOATBEPKIAIOIIME HATUYNE B BOJHBIX PAaCTBOPaX BEIIECTB OT/IEIbHBIX HOHOB

* ONpENeNATh MPUHAMIEKHOCTh HEOPTAaHUYECKUX BEIECTB K OJJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIII: METAJIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYITBI BEIIECTB [0 X HA3BAHUSM;

* OIPEAEINIATh BAJICHTHOCTh U CTEIIEHb OKHMCIICHHS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAHMUYECKUX COSAMHEHHM MO0 BAJICHTHOCTSIM M CTENEHSM OKHCIICHHUS DJIEMEHTOB, a TaK)Ke 3apsjaM HMOHOB, YKa3aHHBIM B TaOuIle
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUI U COJIEH;

* OOBSICHATHh 3aKOHOMEPHOCTH U3MEHEHHS (PU3NIECKIX U XUMUUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAUIOB M HEMETAJIOB) M X BBICIINX OKCHIOB, 00Pa30BaHHBIX
3JIEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBATh OOIIME XUMUIECKIE CBOMCTBA, XapaKTEPHBIE JIJISl TPYIIN OKCUAOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIUIS KAXKJI0TO U3 KJIACCOB HEOPraHMYECKUX BEIEeCTB: KUCIOT, OCHOBAaHUH, COJIeH;

* IPUBOJIUTH MPUMEPHI PEAKLINM, TOATBEPKAAIOMINX XUMUYECKHUE CBOMCTBA HEOPTAHUUECKUX BEIIECTB: OKCUOB, KUCIOT, OCHOBAaHUHN U COJIEH;

* OIPEAEIIATh BEMIECTBO-OKUCIUTEID U BEILIECTBO-BOCCTAHOBUTENb B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMSIX;

* COCTaBJIATH OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIN OaNIaHC (ISl U3YUEHHBIX PEaKIIUii) TI0 MPEIOKEHHBIM CXeMaM PEeaKITuii;

* IPOBOJUTH JIAOOPATOPHBIE OTBITHI, MOATBEPKAAIOIINE XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

Boinycknuk nosiyuum 603mo0x4cHOCHb HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCS C BEUCTNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCL COONIOOEHUS NPABUT IKON02UUECKU DE30NACHO20 NOBEOCHUs 8 OKPYICalouell NPUpooHoll cpeoe;

* NOHUMAMb CMBICA U HEOOXOOUMOCb COONIO0EHUs NPEONUCAHUL, NPedla2aemblX 6 UHCMPYKYUAX NO UCNOIb308AHUIO TeKAPCME, CPeOCME ObiMO8oU XuMuu U 0p.;

* UCNOIL308aMb NPUOOPEMEHHBLE KAIOYEBble KOMNEMEHMHOCIU NPU BbINOJHEHUU UCCAe008AMENbCKUX NPOEKMO8 NO U3VUEHUIO C8OUCME, CNOC0008 NONYYeHUs U
PACNO3HABANHUS BEUeCE;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHONb3YS CPedcmed YCMHOU U NUCbMEHHOU KOMMYHUKAuuu npu pabome ¢ meKCmamu yueOHuKa u
O0ONONHUMENbHOUL TUMePAmypotl, CHPABOYHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCb K YEANCEHUIO UHOU MOYKU 3PEHUs NPU 00CYHCOCHUU Pe3YTbmamos 6blNOIHEHHOU
pabomul;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUjecmB8ax U XUMUYECKUX Npoyeccax, KpUmudecku OmHOCUMbCS K NCeBOOHAYUHOU UHGOpMAayuU, HedoOpoco8ecmHou
peKname, Kacarwelcs UCnoab308aHUsI PA3TUYHBIX 8EUeCmE.

* 0CO3HABAMb 3HAUEHUEe MeOPEeMULeCKUX 3HAHUL O NPAKMUYECKOU 0esimelbHOCMU Yel06eKd;

* OnuUCLIBAMb U3YUEHHbIe 00bEKMbL KAK CUCMEMbL, NPUMEHSS I0SUKY CUCIEMHO20 AHANU3d,



® NPUMEHANb 3HAHUS O 3AKOHOMEPHOCMAX nepuoduuecxoﬁ cucmembl XUMU4eCKux 2J1eMenmos OJisi 00bsACHeHUs U npedeudeHuﬂ ceolcma KOHKpDEmMHbLX 6eecme,

® paseueamsbs MH(ﬁOpMaI/;MOHHle KOMnemeHmHOCn1b I’lOCpédCWlGOM yzzzy@zenuﬂ 3HaAHUL 00 ucmopuu CmaHoe6/1eHUA XUMUYECKOU HAYKU, eé OCHOBHbIX nOHﬂmuﬁ,
nepuoduqecmzo 3AKOHA KAK 00HO20 U3 BANCHEUUUX 3AKOHO8 anpO()bl, a makKoice 0 COBPEMEHHbBIX 00CMUIICEHUSX HAYKUu U mexHuKku.

* cocmaeiisimb MOJIEKY/IIPHblE U NOJIHblE UORHbLE YPABHEHUA NO COKpaméHHblM UOHHbIM YPABHEHUAM,

® npueodumb npumepbol peakuud, noémeepofcdaiou;ux cyuwecmeosanue 63aumMoceisu Meofcdy OCHOBHbIMU KlACCaAMU HEOP2AHUYECKUX eeuecmes,

® NPOcHO3Upoeamsv pe3yibnianibl 6030elicmeust PAaA3TUYHbIX qbakmopoe HA U3MEHeHUue CKopocmu Xumugeckou peakyuu,

® NPOCHO3UPO6ANTb pe3ylbmanibl 6030elicmeust PAa3TUYHbIX qbakmopoe HA CMeuleHUue XuMu4eckoeco pa6Ho6eCUsL.

® NPOcHO3Upoeamb XumMudeckKue ceolicmea eeulecne Ha OCHoee Ux cocmasa u CMmpoerus,;

® NPOCHO3UpPOBANtb CnocoOHOCHIb eeujecmeda npoAsIAimb OKUCJumebHovle Uil 60CCMAHOBUMENIbHbLE ceoticmea CyUéMOM cmenenetll OKUCIeHUs /1eMEeHMOeE, GXO()ﬂWMX
6 eco cocmae,

® 8bLA6JIAANb CyujecmeoeaHue 2eHemuyecKoll 83auMocCesasu MeDfC()y seuecmeamu epﬂay: npocmoe eeuecmeo — OKCUO — eudeKcuc) — COJlb,

® OpcaHuUu306vbl6AN1L, npoeodumb YHUeHuvecKue npoexKkmovl no UCCNIE00BAHUIO CEOLICME eewecme, UMernuUx 6As)CHOE NPAKMU4eCKoe 3Ha4yeHue.

Onucanue y4e0HO-METOAUYECKOT0 M MATEPHAJIbHO-TEXHHUYECKOr0 olecreveHust
Y4e0HO — MeTOgHYECKOE OOecnedeHne

1.IlpumepHas nmporpaMMa OCHOBHOTO OOIIero 00pa3oBaHus M0 XUMHUH (0a30BBIN YPOBEHB);
2.ABtopckas mporpamma O.C.I'abpuensina, coorBercTByomas ®enepanbHomy ['ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO 00IIero 00pa3oBaHuUs
U gomymieHHas MuHuctepcTBoM oOpazoBanus 1 Hayku Poccuiickoit @enepammu (O.C.I'abpuenss [IporpamMmma kypca xumun 11 8-9 kimaccoB 0011eo00pa3zoBaTeIbHBIX
yupexaenuit / O.C.I'abpuensia. — M.: JIpoda.
3.I'abpuenan O. C., Ocmpoymos U. I'. HactonpHas kHuTa yuutens. Xumus. 9 k 1.. Metoaudeckoe nocooue. — M.: JIpoda.
4. Xumus. 9 k 11.: Kontponeusie u nposepounsie padbotsl k yueoHuky O. C. ['abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.:
Hpoda.
5.Iabpuenan O. C., Ocmpoymog U. I'. N3yuaem xumuio B 9 k J1.: Jlunakrnueckue marepuaisl. — M.: bink mmoc.
6.l abpuenan O. C., lwykosa A. B. Pabouas tetpanp. 9 x 1. K yuebnuky O. C. I'abpuensna «Xumus. 9. — M.: JIpoda.
7.Tabpuenan O. C., Bockobouinuxosa H. I1. XumMusi B Tectax, 3ajavax, yhnpakHeHHAX. 8— 9 ki — M.: lpoda.

MaTtepuanbHO-TeXHUYECKOe odecneyeHue:

JInst oOydeHus! ydJammxcsi OCHOBHOW IIKOJIBI B COOTBETCTBHM C TpeOoBaHMAMHU DenepalibHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAapTa HE0O0XOIuMa
peanu3anys IesTeIbHOCTHOrO Moaxona. JlesTenbHOCTHBIN moaxo TpeOyeT MOCTOSHHOW OMOphI Mmporecca 00ydeHHs XMMHUU Ha JIEMOHCTPAI[MOHHBIA 3KCIIEPHMEHT,
NPAaKTHYECKUE 3aHATHA W J1a0OpAaTOPHBIC OIBITHI, BBINOJHAEMBbIC ydamuMmucs. KaOWHET XMMHMM OCHAmEH KOMILIEKTOM JIEMOHCTPAIMOHHOTO M J1a00paTOpHOTO
000pyI0BaHUS IO XUMUH I OCHOBHOM IIKOJIBI. B kaOMHeTe XMMUU OCYIIECTBIIIOTCA KaK ypOoUuHasi, TaKk U BHEYpOUHasi GOopMbl ydeOHO-BOCTIUTATEILHON I€ATEIbHOCTH
¢ yuanmmucs. OcHamienue B OombIneil yacTu cooTBeTcTBYET Ilepednio o0opynoBaHus KaOMHETa XMMUHU U BKJIIOYAET PA3NUYHBIC TUIBI CPeJCTB 00y4deHus. bombiryro
4acTh 000PYOBAHUS COCTABIIAIOT YUEOHO-TPAKTHUECKOE U yueOHO-T1abopaTOpHOE 000PYI0BaHUE, B TOM YUCIIE KOMIUIEKT HATypalbHBIX 00BEKTOB, MOJIENH, IPUOOPHI U
MHCTPYMEHTHI JUIS IPOBEICHUS IEMOHCTPAIIMHA U MTPAKTUIECKUX 3aHATHH, JEMOHCTPAlMOHHBIC TAOIHIIBI, BHJICO, MENA OCHAIICHHE.

B KOMIJIEKT TEXHMYECKMX M HH(POPMALMOHHO-KOMMYHUKATHUBHBIX CpPEJCTB OOy4YCHHMsS BXOST: ammapaTrypa Ajis 3aluceil U BOCIPOU3BEINCHUS ayAHo- U
BUICOMH(OPMALINH, KOMIIBIOTEP, MYJIbTUME/MA TIPOEKTOP, JOCKA C HHTEPAKTUBHOW IMPHCTABKOW, KOJUICKIUS MeIHa-pecypcoB, BEIX0A B MIHTepHeT.

Hcnonp30BaHne 3JIEKTPOHHBIX CPEICTB 00yUEHUs MTO3BOJISIIOT:
® aKTHBU3UPOBATDH JEATEIBHOCTh O0YUAIOIIMXCS, MOTy4aTh 0oJjiee BRICOKHME KaYeCTBEHHBIE PE3YIbTaThl O0yUeHUs;
e npu noaroroske k EI'D obecrneunBaTh caMOCTOATEILHOCTD B OBJIAJICHUU COJEPKAHUEM Kypca .



e (dopmupoBath UKT - KOMIETEHTHOCTH, CIOCOOCTBYIOIIYIO YCIICIIHOCTH B Y4eOHOU JeSITEIbHOCTH;
e (dopmupoBats YVY/I;
Hamypanouvie 006vexkmut
HatypanbHble 00BEKTBI, UCHOJIb3yeMble B OOYYEHHH XHMMHH, BKJIIOYAIOT B ce€0sl KOJUIEKIIMHM MHHEPAJIOB M TOPHBIX IMOPOJI, METAUIOB U CIUIABOB, MHHEPAJIHHBIX
yA0OpEeHuH, miacTMacc, Kay4yKoB, BOJIOKOH H T. 1.
Xumuueckue peakmueol u mamepuainl
ObparieHre co MHOTUMU BEIIECTBaMU TpeOYeT CTPOroro coOII0eHHS MPaBUII TEXHUKH 0€30MacHOCTH, 0COOEHHO MPHU BIMOJIHEHUHN OINBITOB CaMUMU ydamumucs. Bee
HE00XO0IMMBIE MEPBI IPEIOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOLINX JOKYMEHTAX U HHCTPYKIHUSIX.
Xumuueckan nabopamopnan nocyoa, annapamsl U npUOOpsl
XuMuyeckas ocya MoApa3esaeTcs Ha IB€ IPYIIIbL: U1l BHIIIOJHEHUS OIBITOB YYalUMHCS U JEMOHCTPALMOHHBIX OIBITOB.
[Tpubopsl, anmapaTsl 1 YCTAHOBKH, HCIIOJIb3yEeMbIe Ha YPOKaxX XUMUH, MOAPA3JIEISIOT HA OCHOBE MPOTEKAIOIINUX B HUX (PU3NYECKUX U XUMHUYECKHX .
Mooenu
O6beKkTaMu MOJIETUPOBAHUS B XUMHH SBJISIIOTCSI aTOMbI, MOJIEKYJIbI, KPUCTAJIJIbI, 3aBOJCKHUE aMIapaThl, a TAK)Ke MPOUCXOSAIINE TPOLECCHI.
B npernoaBaHiy XMMUHU HCTIONB3YIOTCSI MOJIEN KPUCTAITMUECKUX PEIIETOK anmasa, rpadura, cepsl, pochopa, okcuna yriaepoaa(ly), noBapenHoii conu, iapaa, oaa,
xKeleza, MeM, MarHusi, HAOOPbl MOJIETIE aTOMOB ISl COCTAaBJICHUS LIAPOCTEPAKHEBBIX MOJIEJIEH MOJIEKYI.
Yueonwvie nocooun na neuammnoit ocrnose
B mpouecce o0ydyeHHs] XUMUU HCIONB3YIOTCS CIEAYIOUIUME TaONUIBI MOCTOSHHOIO 3KcnoHupoBaHus: «llepuoanueckas cuctema xumuueckux snemeHToB JI.U.
MemnpeneeBay, «Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJCI», « DMEKTPOXUMHUUCCKHIA Psi/I HAMIPSHKCHUN METaIIoB», «KpyroBopot BemecTB B IpUpoie» U Ip.
Jl1s opraHuzanuy caMoCTOSTEIbHOW paboThl 00YUaIONINXCA Ha YPOKaX HCIOJIb3YIOT pa3HOOOpa3Hble MUAaKTUYECKHe MaTepuaibl: TETPaIu Ha MeYaTHONH OCHOBE MJIU
OTJeNbHbIe pa0oYue JINCTHl — WHCTPYKIMH, KAPTOUKH C 33JaHUSMHU PA3HOI CTENEHH TPYIHOCTH IJISi M3yUYEHHUs] HOBOTO MaTepHaja, CaMOIIPOBEPKH U KOHTPOJIS 3HAHUM
YYaIIAXCS.
st oGecriedeHrs: 6€30MacHOro Tpyga KaOMHETe XUMUHU UMEEeTCSL:
® [IPOTHBOINOXKAPHBIA MHBEHTAPh, alITeUKa C HAOOPOM METUKAMEHTOB U MEPEBA30UHBIX CPEACTB;MHCTPYKIIUS [0 IPpaBUiIaM 0€30IaCHOCTH TpyJa /Ui 00yJaroLuxcs,
KYpHaJI PETUCTPALIMK HHCTPYKTa)a Mo npaBuiaM 0€30MacHOCTH TpyAa.



IToypo4Hoe njiaHupoOBaHue

Hdart

ILianupyemMble pe3yJabTaThl

Tema u THI ypoKa D/1eMEeHTBI COflePKAHMS A/3
n/ yp a P IIpeameTHbIe Metanpeamernsie YY | JInunocrueie YY /|
I
BBenenune. O0masi XapakTepuCcTUKA XMMHUYECKUX 3JIEMEHTOB U XUMUYeCcKUX peakuuii. [lepuoanyecknii 3aKoH U nepuoguyecKasi cucreMa
xummnuyeckux 3jiemMeHToB /[.U.Menaeneena. (104.)
1. | XapakTepucTuKkaxum Beoanbiit unctpykrax no OT | Hayuamcs: XxapakrepusoBarh PeryasiTuBHBIE: cTaBAT yueOHbIe 3amauu | DopMupyror
HYECKOrO SJIEMEHTa u Tb. XUMHUYECKHE 3JIeMEHTHI 1-3 —To Ha OCHOBE COOTHECEHHUS TOTO, UTO yKe OTBETCTBEHHOE §1,Tabmmn
XapakTeprucTHKa XUMUIECKOTO
nepuoa Mo Ux MOJI0KEHUIO M3BECTHO U YCBOEHO yUYallUMCsl, U TOTO, OTHOIICHUE K YUYECHUIO a
Ha OCHOBaHHH €TI0 3JIEMEHTA I10 MOJIOKEHUSIO B - "
TICXD JI.1. Menneneena. YTO eI1¢ HEU3BECTHO 3akoHOME
[HOJIOKCHUS B I[ICXD J.1. Menpeneena. .
. THonyuam eo3modicHocme Ilo3naBaTe/IbHBIE:CAMOCTOSTEIEHO pHOCTH
I . Jemonctpanus: Moaenu )
CPpUOANYICCKON Hay4umbocs. ONUChIBAThH BBIJIEIISIIOT U (POpMYIIUPYIOT W3MCHCHUS
aTOMOB 3JIEMEHTOB 1-3 —To .
CHUCTEME HepHOZIOB M3ydeHHbIe OOBEKTHI KaK MTO3HABATENHHYIO LIEJTb CBOMCTB
1. . Menneneesa CHUCTEMBI, IPUMEHSS JOTHKY KomMyHuKaTHBHBIE: DOPMYITHPYIOT aTOMOB B
CHCTEMHOIO aHaJIN3a COOCTBEHHOE MHEHHE U ITO3UIUIO, 3aJal0T TICXD",
BOIIPOCHI, CTOSIT OHSTHBIE JIJIsl TApTHEPA Nel
TTOHSATHS
2. | CBolicTBa OKCHIOB, XUMHUYECKHE CBOWCTBA OK- Hayuamcs: na3piBaTh 001Ime PeryasiTuBHbIe: CTaBAT yUeOHYIO 3aady, | [IposBISrOT yCTONUNBRIN
KHUCJIOT. OCHOBAHMU U CHJIOB, OCHOBAaHMH , KUCJIOT, XUMHYECKHE CBOMCTBA OIIPEJICTISIOT MOCJICI0BATCIbHOCTh yqe6H0 —
N COJIeH B CBETE TEOPUH KHCJIOTHBIX, OCHOBHBIX OKCHJIOB, IIPOMEXKYTOUHBIX LIENEH C yueToM MO3HABATENbHBIN
COJIEH B CBETE TEOPUU N m—— o y
N SJICKTPO €cKo KHUCJIOT, OCHOBAaHUH U COJIEH ¢ KOHKPETHOT'O Pe3yJibTaTa, COCTABIISIOT MHTEpPEC K HOBBIM
SJICKTPOJIATHICCKOU ANCCOLMALMY 1 OKHCIJICHUS- nosunuu TOJ1; npuBoAMTHL IUIAH ¥ aJITOPUTM JeHCTBHI crnoco6aM pelIeHus
JUCCOLMALINU U BOCTaHOBJICHNA OpUMEPbI PEaKIHi, IMo3HaBaTenbHBIE: 3a1a4
OKUCJIEHUSI - MOATBEPKIAIOLIUX XUMHUECKHE CaMOCTOSITEIbHO BBIIEISIIOT
BOCCTAHOBJICHHUS CBOWCTBA: OKCHIOB, KHCJIOT, (hopMyIHPYIOT IO3HABATENHHYIO LIEJb,
OCHOBAHUH, COJICH; OTpeAeIATh HCTIONB3YS O0IIHe IPHUEMBI PEIICHHS §2
BEIIIECTBO — OKUCITUTEIh H 3amad 3armc’14 s
BEIIIECTBO —BOCCTAHOBUTED B KomMyHuKaTHBHBIE:
. . TeTpaH.
OBP; Kontpons u onienka aeicTBuinapTaepa
THonyuam eo3modrcHocms
Hayuumuvcs: TPOrHO3UPOBATh
CHocOOHOCTh BELIeCTBA
MPOSIBIISATH OKUCIIUTEIbHBIE TN
BOCCTaHOBUTEJIbHBIE CBOMCTBA C
Y4EeTOM CTETeHEeNH OKUCIICHUS
9JIEMEHTOB, BXOJSIIUX B €T0
cocTaB
3. | AMdoTepHbIe OKCHIBI ITonsaTue 0 nepexoaHbIX Hayuamca: xapaktepu3oBatb PeryasiTuBHbI€: IIposBnstoT
¥ THIPOKCHIBI a1eMeHTax. AM(OTEPHOCT. XUMHYECKHE CBOMCTBA [IpuHUMAIOT U COXPAHSIOT yIeOHYTO J0OPOKENaTeNEHOCTD,OT
I'eneruueckuii psn aM(pOTEPHBIX OKCHIOB U 3a/1a4y, YYUTHIBAIOT BBIJACICHHBIE 3bIBYMBOCTD, KaK
HICPEXOHOr03JIEMCHTA. TUAPOKCHUAOB; UCIIOJIb30BATh MIPH | YYUTEIEM OPUEHTUPHI IEUCTBUS B HOBOM ITIOHUMAaHNE YyBCTB IToBTOPUTE
JIa6.onwit: 1.ITonyuenue XapaKTEPUCTHKE BEIIECTB y4eOHOM MaTepHaje B COTPYAHUYECTBE C | IPYTUXIIOAEH §2, Ne2,3

TUAPOKCHUA HMHKA U
HCCIIeJOBAaHHUE €r0 CBOMCTB

IOHATUC ((aM(l)OTCpHOCTL»,
IMMpOBOAUTD OIIBITHI,
MOATBCPKAAOINC XUMUYCCKUC

yUHUTEIEM
ITo3HaBaTeaLHEBIE:

COIICPCIKUBAHUC UM




CBOIcTBa aM()OTEPHBIX OKCHIOB U
THIIPOKCHIOB;

THonyuam eo3modrcHocms
Hay4umuvcs: OCO3HABATh 3HAYCHHE
TEOPETHICCKHUX 3HAHUHN IS
MPaKTUIECKOH AeSTeIHHOCTH
YeJioBeKa

Crasat u GopMyIHPYIOT MPoOIEMY YpOKa,
CaMOCTOSITENILHO CO3/IAI0T AT OPUTM
JIESITENIbHOCTHU TIPH PELICHHH TPOOIeMBI
KoMMyHHKaTHBHbBIE:

[TposIBISIFOT aKTUBHOCTD BO
B3aUMO/ICHCTBUH JJIsSI PELLICHUSI
MMO3HABATENHFHBIX U KOMMYHHKATHBHBIX
3a7a4(3a1al0T BONPOCH!, popMympyroT
CBOU 3aTpyAHEHUS, IPEAJIAraoT IOMOILb B
COTPYIHUYECTBE)

4. | llepuoguuecKuii Crpyxkrypa [ICXD JI.H. Hayuamcs: onuceiBath u PerynssTuBHbIe: OrnpenensitoT CBOIO
3aKOH U Menneneesa. CTpoeHne atoma. | xapaKTepu30BaTh TAOIUIHYIO [InanupytoT cBoU AeHCTBUS B JIMYHYIO O3ULHIO,
DU3HYCCKUI CMBICT ¢dopmy IICXD JI.11. MenaeneeBa; | COOTBETCTBUU C IIOCTaBJICHHOM 3a1a4eil U | aJleKBaTHYIO
Tlepuonuyeckas HOPANKOBOI'O HOMEPA, HOMEpA JleJIaTh YMO3AaKIIIOUEeHHS O YCIIOBUSIMH €€ peanu3aiiu I depeHIIPOBaHHYIO
cucrema [epHo/a, HOMEPA TPYIIIbL XH- XxapakTepe H3MEHEHHUs CBOHCTB CaMOOIIEHKY CBOMX
J. . Menneneena B Mudeckoro onementa B [ICXD | yyviyyeckux snementos ¢ Io3HaBaTeNbHBIE: CTABAT YCIEXOB B yuebe Ta6muna
CBETE YUEHHS O géﬁéxziie;e:g{ffxﬁi YBETIUEHHUEM 3apA0B ATOMHBIX | M (pOPMYTHPYIOT IEJIH U IPOOIeMBbI YPOKa; "Amdpotep
CTPOCHHH aTOMa CIHX S7CMCHTOB 1 HX COCTH anep. OCOSHAHHO M NPOHM3BONBHO CTPOST B HEIE
HeHHUil B [IEpHOJIaX U IPyIIax, Honyuam eo3mooicHocmy YCTHOM U TIHCBMEHHO# (hopme CBOMCTBa
miaBHBIX moarpynmax [ICXD Hayyumwcs. IPUMEHITh 3HAaHUS O K . OKCHJIOB U
JI.. Menneneera, 3aKOHOMEPHOCTAX OMMYHHKATHBHBIE: . mﬂpOI'fCHH
JemMoHCTpanusi: pa3IHIHbIC NEePUOANYECKON CUCTEMBI Brapenue MOHOIIOTHHECCKOM 1 0B
(hopMbl TaOIUIL IEPUOJUYECKON | XMMUYECKUX JIEMEHTOB JIS JMAJIOTHIECKOH pOpMaMHt petn
CUCTCMBI. OOBSICHCHUS U TIPCIBHUICHHS
Jlab.ombiT: 2. MonenMpoBaHue | cpOficTB KOHKPETHBIX BELIECTB
noctpoenus [leproanyeckoit
cuctemsbl JI.1. MeHneneeBa
5. | Xumuueckas Xumudeckas opranu3anus Hayuamcsa: xapaktepu3oBatb PerynsiTuBHbIE: paboTaTh 110 TUIAHY, dopmupoBaHue
OpTraHM3ALIHS KHBOH JKUBOH U HC)\I’(I/IBOI‘/JI TIPUPOABIL. XUMHUYECKHUM COCTAB KUBOM HCTIONB3YS CIEINANIBHO OJ00paHHbIE OTBETCTBEHHOT'O
M XuUMHUYECKUH COCTaB spa, KJIETKH; COCTaB fAJipa, MAaHTUU cpeacTBa. YMEHHE OLICHUTh CTENCHb OTHOIICHUSA K YUCHHUIO
1 HEXHIBOH MIPHPOALI MaHTHH U 36MHON KOPBI. 3eMHOMN KOPBI; ycrexa WiH Heyclexa CBoel
XUMHUYECKHE DJIEMEHTHI B Honyuam eo3moorcnocmo JIeSITeTbHOCTH
KJICTKAX JKUBBIX OPTAaHU3MOB. | HAyuumvCsi: OOBSICHATH MU C Ilo3naBaTebHBIE: AHATTU3UPOBATD,
Makpo- u MUKPO3JIEMEHTHI. TOYKH 3PEHUS XUMHUU CpaBHUBATh U 0000IIATh H3YYCHHBIC §3,
JemoncTpauusi:Mozenb noHATHsI. CTPOUTH JIOTHIECKOE OTIOPHBIN
CTPOEHUS 3€MHOTO 11apa B paccyXAeHue, BKIII0Yasi yCTaHOBJICHUE KOHCIEKT
MIOIIEPEYHOM pa3pese MIPUYMHHO — CJIEACTBEHHBIX CBSI3EH. 10 TeEME
[IpencTBnsaTe HHGOPMALIHIO B BUIE
PUCYHKa
KoMMmyHuUKaTHBHBIE:
OrcTauBaTh CBOIO TOUKY 3pEHUS,
[IPUBOJIUTH apTYMEHTBI, MOATBEPKAAS UX
(dakTamu
6. | XumMuueckue O0001ICHHE CBEICHUI O Hayuamcsa: ycranaBnuBathb PerynsiTuBHbIe: Onpenensitor §4,
peaxmmii. XUMHUYECKUX PEaKIHsIX. MPUHAJICKHOCTh XUMUUECKON BbIIBHTalOT BEpPCHU PEIICHUS MPOOIIEMBI, | BHYTPEHHIOKO MMO3UIIHIO TabmuIa
K bukanms Knaccudukanus XUMHUYECKUX | PEaKIMH K ONPEACICHHOMY TUITY | OCO3HABAaTh KOHCYHBIH PE3yIbTaT oOyuJaromuxcs Ha "Xumuuec
lacen A peakuuii o pazauvuHbIM 10 OJHOMY M3 YPOBHE MOJIOKUTEIHHOTO KHe
OCHOBaHUSIM: KIaccu(uKaoHHbIX pr3HakoB: | Ilo3HaBaTesIbHBIE: OTHOUIEHHMS K 3JIEMEHTHI




COCTaBy M YHCITY 1) 1o uncity u cocTaBy UCXOIHBIX | BBIOMpatOT OCHOBAaHUS M KPUTEPHH IS 00pa3oBaTeIFHOMY B JKHUBBIX
pearupyromux u BEIIIECTB M MPOAYKTOB PEAKIINN KIIaccH(UKAITII MpOIIeCCy, TOHNMAIOT KieTkax"
00pa3yIonxcs BEIIeCTB, (peakuuu coenuHEHUS, [Ipeobpa3oBbIBaTH HHPOPMAITHIO U3 HEO0OXOIUMOCTh yUCHUS
TEIIOBOMY 3 (eKTy, pa3noKeHus, 3aMeIICHUS H OJTHOTO BU/Ia B IPYTON M BEIOUPATH IS
HaIpaBJICHUIO, N3MEHEHHUIO obMeHa); ce0s ynoOHyro GpopMy QUKcaIum
CTETICHEW OKWCIICHHS 2) 1O BBIACICHUIO UK TpeacTaBIeHIS HHPOPMAITIH
9JIEMEHTOB, 00Pa3yIONINX MOTJIONICHHIO TEIUTOTHI (PEaKIUK
pearupyromme BeIiecTsa, 9K30TEPMHUUYECKHE U KomMyHuKaTHBHBIE:
(haze, UCIIOIB30BAHHIO SHJIOTEPMHYECKHE); OTcranBaTh CBOIO TOUKY 3PEHUS,
KaTajau3aTopa. 3) IO U3MCHEHUIO CTEIICHEH MIPUBOJIUTH APTYMEHTHI, TIOATBEPIKIAs UX
JIa6. onbIThI: OKUCJICHUSI XMMUYECKHUX ¢axramu. Pa3niuaTes B ycTHOU peun
3. 3aMelIeHHe KEeNe30M MEIH | JIEMEHTOB (pEaKiu MHCHHE, 10Ka3aTeIbCTBA, TUIIOTE3bI,
B pacTBope cynbhaTa Mean OKHCIUTEIHHO- TEOpUH
(I BOCCTaHOBUTEJIBHEIE);
4) mo oOpaTUMOCTH TpoIlecca
(peakuuu oOpaTUMBbIC U
HeoOpaTHMEIE);
THonyuam eo3modrcHocms
HAYyYUbCsL: COCTABIATD
MOJICKYJISIPHBIC U TTOJIHBIC
WOHHBIC YPaBHEHUS 110
COKpAIIICHHBIM HOHHBIM
YpaBHCHHSIM.
[TonsiTne 0 cCKOpoOCTH ITonsiTue o ckopocTu Hayuamcsa: Ha3piBaTh (akTopBI, PerynsiTuBHbIe: IIposBIAIOT yCTOWYUBBIIA
XHUMHIIECKOL XUMHUYECKON pEeaKIIuH. BITUSIIONINE HA CKOPOCTh CaMoCTOoSITeTbHO 0OHAPYKUBAIOT U y4eOHO —
®DaKTOPbI, BIUAIONINE HA XUMHYECKON peakitni 1 (bopMyIHpyYIOT IpoOIEMY. MIO3HABATENBHBIN
pearinn CKOpPOCTh XUMHYECKUX OOBSICHATH MIX BIMSHUE Ha MHTEpeC K HOBBIM
peakiuii. CKOpPOCTh XUMHYECKOH pEaKIny; Ilo3HaBaTeJbHBbIE: obmM criocobam
JemMoHcTpanuu: Ha3BIBAaTh (PAKTOPEI, BIHIOIIIE BEISBIAIOT IPUYHHEL U CIICICTBUS pemeHns 3agaq
3aBHCHMOCTH CKOPOCTH Ha CMEIIeHNE XNMUIECKOTO sireHAA. CTPOSIT JTOTHYECKHe
XUMHYECKON PEaKIu OT paBHOBeCHS. PACCYXICHHUS, YCTAHABIUBAOT IPUIHHHO
TPUPOBI PEArupyIOIIUX — CJIEZICTBEHHBIE CBS3U
BEILECTB. 3aBUCHMOCTh THonyuam eo3modicHocme §5. cxema
CKOpPOCTU XUMHUYECKON HayuumuvCs: IPOrHO3UPOBATH KomMmyHuKaTHBHBIE: "K;‘IaCCI/I b
PCaKIMK OT KOHIICHTPAIIH pe3yJIbTaThl BO3JCHCTBUS Y4YHTHIBAIOT pa3HbIC MHCHUS U CTPEMSATCS
pearupyrommx BemnecTs. pa3au4yHbIX (AKTOPOB HA K KOOPJAMHAIIMH PA3JIUYHBIX TO3UIIHI B VIKALUA
3aBHCHMOCTh CKOPOCTHU W3MEHEHHE CKOPOCTH COTpYOHHYECTBE, POPMYIUPYIOT XHMITICCK
XUMHYECKON peakIiui OT XUMHYECKOHN peaKIIvm; CcOOCTBEHHOE MHEHHE H TTO3UIIHIO pea:znﬁ"

TUTOIAAA COTIPUKOCHOBEHHS
pearupyrommx BenecTs
(«KUTISIIAN CITON).
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEeaKIUH OT
TEeMIIEPATyPhl pearupyonmx
BEIIIECTB.

JIab. OnbIThI:

4. 3aBHCUMOCTb CKOPOCTH
XMMHYECKOMW pEaKIu OT

MPOTHO3UPOBATH PE3YJILTATHI
BO3JIEHCTBHS PA3IMIHBIX
(hakTOpOB Ha CMeIIeHNE
XUMHYECKOTO PaBHOBECHS




MIPUPOJIBI pEarupyIOIHX
BEIIECTB HA IIPUMEPE
B3aMMOJIEUCTBUH KHUCJIOT C
MeTauIaMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOMN
peaKIyu OT KOHIICHTPAIUH
pearupyromux BeuiecTs Ha
npuMepe B3aUMOICHCTBUS
LIMHKA C COJITHOM KHCJIOTOH
Pa3IMYHON KOHIICHTPAIIHH.
6. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKIuu OT
TUTOIIAIA COTIPUKOCHOBEHUS
pearupyroIux BEIIecTB.
7.MonenupoBaHue
CKHIISILETO CIOS.

8. 3aBUCUMOCTBL CKOPOCTH
XAMHYECKOW peaKIu OT
TEeMIEpaTyphbl pearupyromux
BEIIIECTB HA IPUMEpE
B3aUMOJEICTBUS OKCHJA
menu( 1) ¢ pactBopom cepHoit
KUCJIOTBI Pa3IMYHON

TEeMIIepaTyphl
8. | KatammuzaTopsl Kartanuzatops! u karanums. Hayuamcsa: ncnons3oBath npu PeryasiTuBHbI€: YcBoeHue npaBuil
WHrubuTopsl. XapaKTEPUCTHKE MPEBPaIICHIH VYYHUTHIBAIOT MPaBWIIO B IUIAHUPOBAHUA U WHINBUAYAIEHOTO U
AHTHOKCHIAHTHI. BEIIIECTB MOHATHS KOHTpOJIE criocoba pereHus, 6€3011aCHOTO MMOBEICHUS
JemMoHcTpanuu: «KaTaJIM3aTop», KMHTHOUTODPY, OCYIIECTBIIIIOT TIOIIAar OBl KOHTPOJIb BUC, yroxaromunx
I'OMOTeHHBIH 1 TeTEepOTeHHBI | «aHTHOKCUIAHTEHD), IPOBOAHTH JKU3HH 1 3T0POBBIO
Katanu3bl. DepPMCHTATUBHBIN | HECJIOXKHBIC XUMHUUecKue onbiThl | [lo3HaBaTeIbHBIE: b1 {00 (517 ToBTopuTs
katanu3. IHruduposanue. Y HaOJTIOJICHUS 32 U3MCHCHUSIMU CaMOCTOSITEIBHO CO3/IAI0T AITOPUTM §5
JIa6.onbITHI: CBOWCTB CBOICTB BELIECTB B JIeSITEJIbHOCTUT TIPU PEILICHUH MPpo0iIeM Knac;ep
9. Paznoxenue mpoliecce MPeBpaIieHui, Pa3IMYHOTO XapaKTepa "CkopocTs
MepoKCHIa BOAOpOAa C cobmonate npaswia Th u OT. KoMMyHUKaTUBHbBIE: E——
MOMOIIBIO0 OKCHJIA MapraHIia Honyuam eozmosicHocmo JloroBapuBarTCs O COBMECTHOM
(IV) n xaranazsl. 10. HAY4umuCcs: TPaMOTHO JIeATEBHOCTH, PUXOAT K 00IIeMy X on
OO0Hapy)XeHHe KaTanassl B oOpamaTbcs ¢ BemecCTBaMH B PEIICHNIO, B TOM YHUCIIE U CTOJIKHOBEHHIO peaxtm
HEKOTOPBIX MHIIEBBIX TTOBCEIHEBHOM KU3HH HHTEPECOB
MPOAYKTAaXx.
11. MarubupoBanue
B3aUMO/ICHCTBUS KUCIIOT C
METAJUIAMU YPOTPOIIUHOM
9. | O606mmEHNE U Hayuamcsa: o600mate 3Hanusi 1 | PerynsituBHbIe: §6
CHCTEeMATH3AIUs NpeCTaBIATE HX CXEM, TaOIuII, BH“OCSIT HEOOXOIUMBIC KOPPECKTUBHI B CHHKB’eﬁH
. npe3eHTAIMN JICHCTBUE TOCIIE €T0 3aBEPIICHHS Ha "
3HAHUMU 110 TEME Karanuza
OCHOBE €r0 M y4eTa XapaKTepa ClIeIaHHbIX "
«BBenenue» OIIHGOK TOPBI




Ilo3naBaTenbHbIE:

CTposT pedeBoe BEICKa3bIBaHUE B yCTHOM
1 TUCBMEHHOU (hopme
KomMykaTHBHBIE: KOHTPOIHPYIOT
JIEUCTBUS NTApTHEPA

10. | KonTpoJbHasi Kontpons npeaMeTHbIX U Hayuamcsa: npuMensTh PeryasiTuBHbIE: OCYILIECTBIISIOT Bripaxator anekBaTHOe
paGoraNel METaINpeIMETHBIX YIeOHBIX MOy YCHHBIC 3HAHUA U TIOIITAroBBI M UTOTOBBIN KOHTPOII TI0 MOHUMAaHNEe TPUIHH
JECACTBUH 1O TeMe « c(hOpMHUPOBAHHBIC YMCHHUS JUIS pe3ynbTary ycrexa v Heycrexa
16 TeME Beenenue. penieHus y4eOHbIX 3a1a4 I[o3naBaTeabHbIE: y4eOHOI eI TebHOCTH
«Beenenne» OO1mast XapakTepHUCTHKA CTPOSIT peYEBOE BLICKA3bIBAHUE B YCTHOM U
XUMHYCCKHX MUCBMEHHOU (popme
JJIEMEHTOB ¥ XUMHYCCKHX KoMMyKkaTHBHBIE: YUYUTHIBAIOT Pa3HbIC TosTopuTs
peakuwii. [Tepuoauueckuit MHCHHS ¥ CTPEMSATHCS K KOOPIMHAIUH §1-6
3akoH u [lepnonndeckas PA3IMYHBIX TO3UITNIA B COTPKYJHHYCCTBE
CHCTEMa XUMHYECKUX
3JIEMEHTOB
. . MenneneeBa»
Tema 1. Meranabi(184.)
11. | ITomoskenue Tlonoxxenne MeTaIIOB B Hayuamca: xapakTepu3oBaTtb PeryasiTuBHbI€: OnpenenstoT CBOIO
3JIEMEHTOB-METALIOB [lepnommdeckoii cucreme METAaJUTBI IO UX MOJIOKECHHIO B [IpuHUMAIOT U COXPaHSIOT yIeOHYTO JMYHYIO MO3HIIHNIO,
8l o XUMHUYECKHUX JIEMEHTOB TIICXD JI..Menneneena, 3aj1a4y, TUIAHUPYIOT CBOU JIEUCTBHS B aJIeKBaTHYO
B 1ICPHOAMHCCKON . 1. Menneneesa. OIKCHIBATH CTPOCHHE (DU3NYCCKHUE | COOTBETCTBUHM C IIOCTABICHHOM 3aauei U | quddepeHIrpOBaHHYIO
CUCTEMC MerTammdeckas CBOWCTBAa METAJIOB, OOBACHITH YCIIOBHSIMU €€ pear3aiiu CaMOOIICHKY CBOHMX
. . MenneneeBa u KpPHUCTAJUTMYCCKas PEIICTKAa U | 3aBUCUMOCTh CBOHCTB METAJIJIOB I[o3naBaTeabHbIE: yCIIeXoB B y4eOe
0COOEHHOCTH METaJUTNYeCKast XUMUYCCKast ot ux nojoxenus [ICXD Hcnonp3yroT 3HAaKOBO — CHMBOJIMYCCKHE §8-9,
CTPOCHHS X cBs13b. OOmme pusndeckue .M. .Menneneena; cpencTBa mac;fg’ 1o
CBOWCTBAa METAJIIOB. THonyuam eo3modicHocme KomMmykaTuBHBIC:
aTOMOB. OU3nUYecKue . .
N CrutaBbl, X CBOMCTBA 1 HAy4umuvcs: TPOTHO3UPOBATH ApPTyMEHTHPYIOT CBOIO MTO3HIINIO U
CBOUCTBA MCTAJIJIOB. 3HaUYCHHE. CBOJCTBA HEM3YUECHHEIX KOOPIMHHPYIOT €€ C TO3UIMH TAPTHEPOBB
CraBel JemMoHcTpanuu: 3JIEMEHTOB M UX COCTUHEHUH Ha COTPYIHHYIECTBE
OO0pa3Iipl CTIaBOB OCHOBE 3HAaHUI O MEPUOTUIECCKOM
3aKOHE.
12. | Xumunueckue XuUMHUYeCcKue CBOMCTBA Hayuamcs: onuceiBath cBolicTBa | PerynsiTuBHbIE: DopMUPYIOT YMEHHS
CBOMHCTBA METAILIIOB METAaJUIOB KaK BEIIIECTB Ha OCHOBE HaOmroaeHuit | [loctaHoBKka yueOHOM 3aa4i HA OCHOBE UCIIOJIE30BaTh 3HAHUS B
BOCCTAHOBHUTEIICH, a TAKXKE B 3a UX MPEBPAICHHUSIMH, COOTHECEHHUSI TOTO, YTO U3BECTHO U OBITY
CBETE MX MOJIOKCHHUS B JEMOHCTPUPYEMBIMH yUUTEIIEM, YCBOGHO , M TOTO, YTO €Ill¢ HEN3BECTHO
3IEKTPOXUMUIECKOM Py WCCIeToBaTh CBoWcTBa BemiecTB B | Ilo3HaBaTe/IbHbBIE:
HaNpsHKEHUH METaJIIOB. XOJI€ BBITIOTHEHUS BriiBmkenne runoTes3, nX 000CHOBaHMUE,
JemoHncTpauum: 1a60pPaTOPHOTO OTIBITA, JENATh JIOKa3aTeIbCTBO §11, NeS5,
BsaumoneiicTBre METAIIOB C BBIBOJIBI O 3aKOHOMEPHOCTSIX 7

HEMeETalIaMH.
JIa0. oNbITHI:
12.B3aumopeiicTeue
PacTBOPOB KUCIOT U COJIEH C
MeTaJlJIAMK

CBOMCTB METAJJIOB B IEPUOJAX U
rpyImnmnax.

Honyuam eozmooicHocms
Hay4umbsCcs: IPOrHO3UPOBAThH
XUMHYECKHE CBOMCTBA
HEH3YUYEHHBIX 2JIEMEHTOB U UX

KomMmykaTuBHBIC:

VY4aBcTBYIOT B KOJIJIEKTUBHOM
00CyXKIeHUH npo0iiem, MIPOSIBIIAIOT
aKTUBHOCTb BO B3aMMOJEHCTBUH A
peleHus KOMMYHHUKAaTHBHBIX "
MIO3HABATEJIBHBIX 3a/1a4




COeIMHEHNI Ha OCHOBE 3HAHUH O
MIEPHOINIECKOM 3aKOHE.

13. | Meramibl B mpupo/e. Meramtet B mpupoae. O6mue | Hayuamcs: cOCTaBIATh PeryasiTuBHbI€: Topnocts 3a
O6mue CHOCOOBI UX TOITYYICHUS. ypaBHEHHS PEAKIUH , JeKAMMUX B | YUHUTHIBAIOT MIPABUIIO B IUIAHUPOBAHUN U POCCHIICKYIO HAyKy
6 JIa6. onbITHI: OCHOBE ITOJTyYCHHS METAJUIOB. KOHTpOJIE crtocoda AeHCTBHA
CHOCOOBI HX 13. O3HaKOMJICHHE C pyAaMH Honyyam eozmoocnocms Ilo3HaBaTeJbHBbIE:
HOJTy9CHNA xenesa 14. OxpamuBanue HAYYUMbCA: IPUBOIAUTD IPUMEPBI | MICIIOJB3YIOT HOUCK HEOOXO0qUMOi 37,12,
TUIAMEHH COJISIMHU IIETOYHBIX YpaBHEHHI peaklUi, JeKAIUX B | WH(GOPMAIIMH ISl BEITIOTHEHUS YYeOHBIX "FKE) TTESH
METAJIOB OCHOBE MPOMBIIIICHHBIX 3aJJaHUi C UCTIOIB30BAHUEM YUCOHOM HZ
Croco0OB MOYYCHHS UyTyHA U JUTEPATyPBhI MeTALIOE"
CTalu. KomMmykaTuBHBIE:
VY4YHUTBHIBIOT Pa3HbIC MHCHHS U CTPEMSITHCS
K KOOPJAMHAIIMH PA3JIUYHBIX TO3UIIHI B
COTPYIHHYECTBE
14. | Pernrenne pacyeTHBIX Pacuernblie 3anauu o Hayuamcsa: pemath pacueTHble PeryasiTuBHbI€: OBnajieHe HaBBIKAMHU
3a71a4 ¢ MOHATHEM YPaBHEHHAM XHMHIECKHX 3a1a4H 10 yPaBHCHUAM OuveHHBa}OT TPABHILHOCTD BHIMOMHEHH JUTS IPaKTHIeCKOi
) peaxmuii, MPOTEKAIOMINX C XUMHYECKUX PEaKIIi, JIeficTBUS Ha yPOBHE aJIeKBaTHOW JeSITeTbHOCTH
Maccosas 0onA Y4acTHEM METaJUIOB U X MPOTEKAOIINX C YIaCTHEM PETPOCTICKMBHOM OIICHKH
661X00a NPOOYKMa COCIMHEHUI METAJUIOB M MX COCIUHEHHUHA. IMo3HaBaTeAbHbIE: 3
THonyuam so3moocnocmo Bri6uparor Hanbomnee 3ppexTuBHBIC J:.(flla _ZH
HAyYumscs: permarb CIocoOBI PEeHICHHUS 337124, KOHTPOIUPYIOT -
OJIUMITHAIHEIC 33]]a4H. 1 OLICHHUBAOT MPOILIECCUH PE3YIIbTAT
JIESITeIIBHOCTH
KomMmykaTuBHBIC:
KoHTponupyroT AeCTBUS MapTHEPa
15. | [lousiTve 0 KOPPO3UHU Kopposust MeTansos u Hayuamcs: ucnions3oBath npu PeryasiTuBHbIE: YMeHHe HHTEerpUPOBATh
METALIOB croco0sI 6OPBOBI ¢ HEll XapaKTEePUCTHKE METAJUIOB B UX PazmirgaroT crmoco6 u pe3yssTaT JEWCTBUS | TOJTyYeHHBIE 3HAHUS B
coeuHEHNH MoHATHS «koppo3us | Ilo3HaBaTesibHBIE: MPAaKTUIECKUAX YCIOBHIX
METaJUIOBY, «XAMUIECKas Brnazmerot o0mmM nmpreMoMm pereHus
KOPPO3US», «IIEKTPOXUMUYECKas | 3amad § 13,
KOPPO3UsD», HAXOIUTH CIIOCOOBI KomMmykaTuBHbBIE: 3amada 2,3
31Tl METAJUIOB OT KOPPO3UH. JloroBapuBaroTcs 0 COBMECTHOM
THonyuam eo3modicHocms JESITEBHOCTM, TIPUXOIAT K 00IIeMy
HayuumuvCsi : IPUMEHATH 3HAHUS O | PCIICHHIO
KOPPO3HH B JKU3HHU.
16. | Illeno4ynble METAIIIBL: OO01mmast XxapaKTepUCTHKA Hayuamucsa: naBatb PeryasiTuBHbIE: PasButne oco3HaHHOTO,
ob1mas HIETIOYHBIX METAJIOB. XapaKTCPUCTHKY IIEIOYHBIM [T1aHupYIOT CBOM ICHCTBUS B CBSI3U C YBOKUTEIBHOTO U
Mertaist B ipupojie. O0mmume | MeTamiaM Mo UX MOJIKCHUIO B MTOCTaBJICHHOW 3a7a4Cil U YCIIOBUSIMHU €€ JIOOPOKENATEITLHOTO
XapaKTepUCTUKA
CHOCOOBI X TIOJIyYEHHUSL. I[ICX5 A.U.Menneneesa, peuieHus OTHOUICHHUS K IPYTOMY
CtpoeHne aTOMOB. vccnenoBaTh cBoicTBaieaounbix | [lo3HaBaTeJbHBbIE: 4yenoBeky. Ero MHeHu1o, §14, Nel
[[lemouHbBIC METAIITBI — METaJJIOB — KaK MPOCTHIX CraBsat 1 GOpPMYIHPYIOT HETH 1 CITOCOOHOCTH BECTH (ypaBHEHH
MPOCTHIEC BEUIECTBA BEIIECTB. poOJIeMBI YpOKa JTAAJIOT C JPYTHMH e), 3

HOﬂyqam BO3MONCHOCMb
Hayyumsvcs: T paMOTHO
06paHIaTLC$I C B€IICCTBaAMU B
HOBCGHHCBHOﬁ JKHU3HU.

KommykaTuBHbIe:

AJIIeKBaTHO UCIIONB3YIOT PEYEBBIC
cpeacTBa i1 3GPEKTUBHOTO PELICHUS
KOMMYHUKAaTHBHBIX 33/1a4

JIIOBMHM




17. | Coenunenus Baxwueiinme coennHeHus Hayuamcsa: xapakTepu3oBaTthb PeryasiTuBHbI€:
I€I0YHBIX METAJIOB IIETIOYHBIX METAJIOB — (u3nUeckne ¥ XUMHUIECKHE VY4YHUTHIBAIOT MPaBWIIO B IUIAHUPOBAHUA U
OKCHIBI, THAPOKCHIBI M COTH | CBOICTBA OKCHIOB U KOHTpOJIE crtocoba perreHus
(x70puasl, KapOOHATEHI, THIPOKCHIOB IIEITOYHBIX IHo3naBaTenbHbIE:
Cynb(haThl, HUTPATHI ), UX METaJIJIOB, COCTABJIATH Hcrmonb3yroT MoucK HeoOXoauMOn
CBOWCTBA U IPUMEHEHNE B XUMHWYECKHE ypaBHEHUS, nHGOPMALNH TSI BEITIOMHEHUS YIeOHBIX Tabmmma
HapOJHOM XO3SHCTBE. XapaKTepU3yIoIUe CBONCTBA 3aJ[aHui C UCTIOJIb30BAHUEM YUEOHOM "CoenuHeH
Kanuitaeie ynoOpeHus. HIETIOYHBIX METAJIOB, PelIaTh JUTPATYPBI ust
JdemoncTpauum: «IIETIOYKUY MPEBPAILCHHH. KomMmykaTuBHBIE: MIETIOYHBIX
OO0pa3ipl WEIOYHBIX U THonyuam eo3modicHocms VY4UTBIBAIOT pa3Hble MHEHUS U CTPEMSATCS MeTaJuIoB"
IETI0YHO3EMETbHBIX HAyuUumuvcs: COCTaBJIAThH K KOOPJAMHAIIMH PA3ITUYHBIX TO3UIIHIA B
MeTtaiioB. Bzaumonerictue «UETIOYKWY MPEBPALLEHUI. COTPYAHUYECTBE
HaTpus, JUTHS C BOJIOH.
BzaumonerictBue HaTpus C
KHCJIOPOJOM
18. | IllemoyHo3eMeNIbHBIC OO6mmas XxapakTepuCcTHKa Hayuamoca: naBath PeryasiTuBHbI€: PazBurtue ocoznanHoro,
METaJuIbl: 00mas 3JIEMEHTOB TJIaBHOM XapaKTePUCTHKY [TmaHUpPYIOT CBOM EHCTBHS B CBSI3U C YBa)XUTEIBHOTO U
noarpymnms! 11 rpymmer. IIETI0YHO3EMENTFHBIM MeTalIaM MTOCTaBJICHHON 3aa4eil U YCIOBUSIMH €€ J0OPOXKENaTENEHOTO
XapaKkTepuCTHKa CTtpoeHne aTOMOB. o ux nospkenuto B [ICXD penIeHus OTHOUICHWUSI K IPYTOMY
[llenoyHo3eMenbHBIE JI.N.Menneneena, Ilo3HaBaTeJabHBbIE: yenoBeky. Ero Muenuto,
METAaJUTbI — TPOCTHIC XapaKTepU30BaTh COCTaB aToMOB, | CTaBAT U GOPMYIUPYIOT LEIH U CIIOCOOHOCTH BECTH § 15 no
BELIECTBA. HCCIICIOBATh CBOMCTBAICIOYHBIX | MPOOJIEMBI YpOKa JIMAJIOT ¢ APYTUMHU ctp.98, Nel
METAaJUIOB — KaK IMPOCTHIX KomMmykaTuBHBIE: JIFOIEMU (3amauva)
BEIIECTB. AJlIeKBaTHO UCTIOJIB3YIOT PEUEBbIC
THonyuam eo3modrcHocms cpenctea st 3(pPEeKTHBHOTO pemeHns
HAYy4umuvcs: TPAMOTHO KOMMYHHUKATHBHBIX 33124
o0pararbcs ¢ BEIeCTBaMH B
MOBCEIHEBHON KU3HU
19. | Coeauuenus Baxwueiinme coennHeHus Hayuamca: xapakTepu3oBaTtb PeryasiTuBHbI€:
IET0YHO3eMETbHbIX IIETI0YHO3EMETBHBIX (u3nUeckne 1 XMMHUIECKHE VYYUTHIBAIOT MPaBWIIO B IUIAHUPOBAHUA U
METaJIOB — OKCH/IBI, CBOWCTBa OKCHJIOB H KOHTpOJIE crtocoba perreHus
MCTaos TUAPOKCHUBI U COJH TUAPOKCUIOB Ilo3naBarebHbIE:
(x70pHIBl, KAPOOHATEI, LIeJIOYHO3EMENIbHBIX METAJIIOB, Hcnonp3ytoT nouck HeoOXoauMoit
HUTPATHI, CYIb(AaThI, COCTaBJISATh XUMHUYCCKUEC UH(POPMALIUH [Tl BEITIOTHEHUS YYeOHBIX
(docdatsr), ux cBOWCTBA U ypaBHEHHUSI, XapaKTEPU3YIOIIIe 3aJJaHHUi C UCTIOIB30BAHUEM YUCOHOM
MPUMEHEHHE B HAPOJAHOM CBOWCTBA IIEJIOYHBIX METAIJIOB, JUTPATYPBI
XO3sIHCTBE. pelIaTh «IETOYKH» KomMmykaTuBHBIE: §15
JemoncTpanum: MpeBpamieHui. Y4uThIBalOT pa3Hble MHEHHS U CTPEMSITCS o1p.99-
BzaumonelicTBue Kanbius ¢ Honyyam eozmoocnocms K KOOPJMHAIIUY PA3IUYHBIX MTO3UIIMHA B 105, No 45

Bozou. B3zanmopencreue
MarHusi ¢ KHCIOPOJIOM.

JIa0. onbITHI:

15. BzaumoneincTBre KaabLus
¢ Bogoi. 16. IToxydenue
THIIPOKCUIA KATbIUS 1
HCCIEI0BAHUE €TI0

CBOMCTB

HAY4umuvcs: COCTABIATH
«IIETIOYKMY TPEeBpaIleHIHA

COTPYIHHYICCTBE




20. | ATFOMHUHAH — Ctpoenune atoma, puzndeckue | Hayuamwvcs: naBaTh PeryasiTuBHbI€: DopMUPYIOT UHTEPEC K
TIEPEX O IHBIN 1 XUMHYECKHE CBOMCTBA XapaKTePUCTHKY aIFOMUHHS IO [TmanupyIoT cBOM OEHCTBUSA C KOHKPETHOMY
AJFOMUHMS KaK IIPOCTOTO ero nopkernio B IICXD [IOCTABJICHHOM 3a/1a4eil U yCIIOBUSIMU €€ XUMHUUECKOMY 3JIEMEHTY
aneMeHT. dusnueckue
BEILIECTBA J.N.Meunneneena, pelIeHus], OLICHUBAIOT MPAaBHIBHOCTD §16 1o
1 XUMHYICCKNC XapaKTepH30BaTh COCTAB aTOMa, | BBIOJHCHHUS ACHCTBUS crp.111,
CBOMCTBA aJTFTOMUHUS. XapaKTepru30BaTh GUINIECKUE U Ilo3HaBaTeJbHBbIE: npuayMaThb
[Monyuenue u XUMHUYECKHE CBONCTBA CaMOCTOSITENTLHO BBIACISIOT U CKa3KKy 00
IPUMCHEHHE AFOMUHUS, OOBSICHSITH (GOopMYIHPYIOT IO3HABATEILHYIO LIEJb, AJTFOMHHU
3aBHCHUMOCTh CBOMCTB QJTFOMHUHUS | UCHOJB3YIOT OOIIUE MPUEMBI PEIICHUS U KaK
AJIFOMUHUA
ot ero nonoxenus B [ICXD 3a7a4 0COOCHHO
J.U.Menneneesa, 00bSICHITH KomMmykaTuBHBIC: M
NPUYIHHBI XUMHYCCKON JlonmyckaroT BO3BMOXHOCTh Pa3InYHbIX XUMHUUECKO
WHEPTHOCTH ATIOMHUHUSL. TOYEK 3pCHHUS, B TOM UHCIE HE M
Honyyam eozmoocnocms COBITQJAIOIINX C UX coOcTBeHHON. U JJIEMEHTE
HAy4umuvcs: TPAMOTHO OpUEHTHPYIOTCS HA TIO3UIUIO TTApTHEPA B
oOpamiarThscs ¢ BEMEeCTBAMHU B 0O0ILIEHN ¥ B3aUMOJENCTBUH
IIOBCEIHEBHOM JKU3HU
21. | CoenuneHnus CoenuHeHHS aTIOMUHUST — Hayuamca: xapakTepu3oBaTtb PeryasiTuBHbI€: DopMUPYIOT YMEHHE
ATFOMMHIS — OKCH[I ¥ THIPOKCHI, FIX (u3nUeckne 1 XUMHUIECKHE VYYUTHIBAIOT MPaBWIIO B TUIAHUPOBAHUA U WHTETPHUPOBATH
aM(pOTEPHBINA XapakTep. CBOICTBa OKCHJA U TUAPOKCUAA KOHTPOJIC CII0c0o0a perieHus MOJTy4YE€HHbIE 3HAHUS B
OKCHA 1 FI/IILpOIiCI/II[, Baxxneiliue conu aqioMUHUS. | aTIOMHUHHUS, COCTABIATh Ilo3naBaTebHbIE: IPKTHYECKYIO KH3Hb
1X aM(OTepHBbIit [puMeHeH e aTIOMUHKS U €T0 | XUMHUYECKUE YPABHEHHUS, W cnons3yloT MOUCK HEOOXO0UMOM
XapakTep. COeIMHEHUH. XapaKTepU3yIolLIe CBONCTBA WH(POPMALIUH [Tl BEITIOHEHUS YYeOHBIX §19
JIa6. onbITHI: AJTIOMUHMS, PEIIaTh «LEMOYKI 3aJJaHUi C UCTIOJIB30BAHUEM YUCOHO c1p.111-
17.llonyuenue MpeBpamieHui. JIUTPaTypPbl 114, Ne6
THIPOKCH/IA ATFOMUHIS U THonyuam eo3modrcHocms KomMmykaTuBHBIE:
HCCIIeIOBaHHE HAY4umuvcs: COCTABIATH Kontpommpyrot ngelicTue maptHepa
€ro CBOMCTB. «UEMOYKW MPEeBpaIEeHUN
22. | IpakTHYeckasi Ocy1ecTBiIeHHE LEMOUYKH Hayuamcs: obpamatbes ¢ PerynsiTuBHbIe: PaszButne
padora Nel XUMHUYECKHUX nabopaTopHbIM 000pymoBaHueM 1 | OCYIICCTBIISIFOT MOMIArOBBIH KOHTPOJIb TI0 | KOMMYHHUKATHBHOTO
0 npeBpacHUN HArpeBaTeIbHBIMU PUOOPAMU B | PE3yJbTaTy KOMIIOHCHTA B OOIICHUH
CYIICCTBIICHHC COOTBETCTBHH C TIPaBUIIAMHI U COTPYIHIYECTBE CO
HETIOYKA XUMHYCCKUX TEXHHKH 6E30TIaCHOCTH, Io3HaBaTe bHbBIE: CBEPCTHHKAMH
HpeBpaH_[eHI/Iﬁ ONHUCHIBATh XUMUYECKUMN BnageroT o0mmM mprueMoM pereHus YUYUTCISIMU Otuer o
SKCIIEPUMEHT C TMIOMOIIBIO S3bIKa | 3am1ad MIpaKTHIEC
XUMUM, JEJIAaTh BBIBOJIBI 110 KommykaTuBHbIe: KoM
pe3yapTaTaM SKCIepUMEHTa. YYUTHIBAIOT pa3HbIE MHEHUS U CTPEMSATCS pabote
THonyuam eo3modicHocme K KOOPJMHAIIMH PA3ITUYHBIX TO3UIIHH B
Hayuumuvcs: 0CO3HaBATh COTPYAHUYECTBE
HEOOXOIUMOCTh COOJTIOICHUS
npaBunTh u OTis coxpanenus
310POBbsI OKPYKAIOUIHX.
23. | YKenezo — HeMEHT PacnonoxeHue xenes3a B Hayuamuca: naBatb PeryasiruBHbIE: DopMUPYIOT UHTEPEC K
VIIIrpymmsl MCX3.1. Menneneesa n XapaKTEPUCTHKY XKeJIe3a IO €ro [Tnanupyror cBon z(el”dchBI/m c KOHKPETHOMY § 17 no
6OUHOI CTPOCHHUE €ro aToma. (I)P£3qu- nospkeHuro B [ICXD [IOCTABJICHHOM 3a/1a4eil U yCIIOBUSIMU €€ XUMHUYECKOMY DJIEMEHTY ctp. 119,
1o CKHC 1 XUMUYECKUC CBOUCTBA J.N.Meunneneena, pelIeHus], OLICHUBAIOT MPAaBHIBHOCTD Ne 4
HOAIPYIIIBL. JKenesa — IPOCTOro BEIIECTBA | xapaKTepnu30BaTh COCTAB aTOMa, | BHINOJIHEHHMs AEHCTBHS




dusnyeckue u
XHUMHYECKHE
CBOIMCTBA JKeJie3a.
Haxoxnenne B
MpUpOJE.

XapaKTepru30BaTh GUINIECKUE U
XHMMHYECKHE CBOMCTBA Kee3a,
OOBSICHATEH 3aBUCUMOCTh CBOMCTB
JKeJIe3a OT €ro IOJIOKEHHUS B
TICXD JI..Mennencena,
HCCIIEIOBATh CBOMCTBA JKele3a B
XOJI€ BBINOJIHCHUS
1ab0paTOPHOTO OTIBITA,
OIIUCKLIBATH XUMUYECKHI
9KCIIEPUMEHT.

Honyuam eo3moorcnocmo
HAyuumuvCcs: TpaMOTHO
oOpaimiarscs ¢ BEMEeCTBAMHU B
IMOBCEIHCBHOM KU3HH

ITo3naBaTeabHBIE:

CaMOCTOSITENBHO BBIAEIIIOT U
(hopMyIHPYIOT MMO3HABATEIHHYIO 11ETTh,
HCIIONIB3YIOT OOITHE MMPUEMBI PEIICHUS
3a71a4

KomMmykaTuBHbBIE:

JlonyckaroT BO3BMOXHOCTb Pa3InYHBIX
TOYEK 3PEHHUS, B TOM YHUCIIE HE
COBIAJAIONINX C UX coOOCTBeHHOH. 1
OPHUEHTUPYIOTCS HA MO3UIIMIO MapTHEpa B
0o0LIEHNY U B3aUMOIENCTBUHU

24. | CoenuHeHus xKene3a I'eneruueckue paasl Fe?'u Hayuamcsa: xapakTepu3oBaTtb PeryasiTuBHbI€: PazButne ocoznanHoro,
+2,43 ux Fe** Baxueiimme conn (uzryueckne 1 XUMHUYIECKUE Y4uTHIBaIOT NPABWIO B TUIAHUPOBAHUU U YBQXKUTEIBHOTO U
Kenesa. 3HauCHHE KeJe3a CBOWCTBa OKCHJIOB H KOHTpOJIE crtocoba pereHus JIOOPOKENaTENLHOTO
Ka4CCTBCHHOC M €TO COCIMHEHHUH IS THIIPOKCHIOB JKeje3a, cocTaBiATh | [lo3HaBaTenbHbIe: OTHOIICHHA K JPYyTOMY
OIIpENICJICHUE. IPUPOIBI 1 HAPOJHOTO XUMHYECKHE yPAaBHEHHUS, M crons3yioT HOUCK HEOOXOANMO#H 9enoBeKy. Ero Muenmio,
I'enernueckue psabl XO03sIHCTBA. XapaKTePU3YIOIIUE CBONCTBA WH(POPMAIIUH JIIsI BEITIOHEHUS YYeOHBIX CHOCOOHOCTH BECTH
Fe™ u Fe's. JdemoHcTpanuu. COCIIMHCHUIT XKelle3a, MPOBOIUTh | 3aJaHUi C UCTIOIB30BaHUEM YICOHOM JTIAJIOT C APYTUMH
B3auMopeiicTBIEe METAJUIOB ¢ | KQYECTBCHHBIC PEAKIIUHY, JUTPATYPBI JIFOIEMU
HemeTayamu. [lonyuenue MOATBEPKIAIOIINE HAIUYME B KommykaTuBHbI€: § 17 no
runpokcuaoB xenesa (1) u BOJHBIX PaCTBOpPaxX KATUOHOB VY4UTBIBAIOT pa3Hble MHEHUS U CTPEMSATCS ctp. 119,
(III). JKenesa, pemiaTh «IeMmOuKy K KOOPJIMHAITUH Pa3IUIHBIX MTO3UIUH B Nel, 2
JIad. onbITHI: MpeBpamieHui. COTPYIHUYECTBE
18. B3anmogeiictBue xenesa ¢ | Iloayuam 803M0iuCHOCIb
COJISIHOM KMCJIOTOH. HAY4umucs: COCTABIIATh
19. TTonmyueHue THAPOKCUIOB | «IEMOYKH» MPEBpAIICHUN,
skenesa (II) u (I1I) u u3ydeHne | cocTaBisITh MOJIEKYJIAPHBIC U
UX CBOMCTB. TIOJIHBIC HOHHBIC YPABHCHHUS 10
COKpAIIICHHBIM HOHHBIM
YpaBHCHHSIM
25. | IpakTHYeckasi ITonyyenue u cBoiicTBa Hayuamcs: obpamatbes ¢ PerynsiTuBHbIe: OBnajsieHre HaBbIKAMU
padora Ne2 COEIMHEHUI METaJlIOB nabopaTopHbIM 000pynoBaHueM u | OCYIIECTBISIOT MONMIATOBBINA KOHTPOJIb IO JUTSL IPaKTUYECKOM
Tonyuenme u HArpeBaTeIbHBIMU PUOOPAMU B | PE3yJbTaTy JIeSITeIbHOCTH
o . COOTBETCTBUH C TIPABUIIAMHU
CBOUCTBA COCTNHCHUN TEXHHUKH OE30IaCHOCTH, Io3HaBaTe bHBIE:
METAIJIOB ONUCHIBATH XUMUYECKUMN CTposT pedeBoe BhICKa3bIBaHUE B YCTHOM OTuer o
SKCIIEPUMEHT C TIOMOIIBIO S3bIKa | U IMICbMEHHOH (popme MIpaKTHIEC
XUMUM, JEJIaTh BBIBOJIBI 110 KommykaTuBHbIE: KoM
pe3yapTaTaM SKCIepUMEHTA. VY4YHUTHIBAIOT pa3HbIE MHEHUS U CTPEMSATCS pabote

Honyuam eozmooicHocms
HAYYUmbCs: 0CO3HABATh
HEOOXO0ANMOCTb COOJIIOICHHS
npaBunTh u OTmis coxpanenus
3JI0POBBSI OKPYIKAIOLIHX.

K KOOPJMHAIIMY Pa3JINYHbIX TO3UINH B
COTPYJHHUYECTBE




26. | IlpakTHYeckas Pemenne Hayuamcs: obpamarscs ¢ PeryasiTuBHbI€: OBnajieHne HaBBIKAMHU
padora Ne3 SKCIIEPUMEHTATBHBIX nabopaTopHbIM 000pynoBaHneM H | OCYIIECTBISIOT MTOMIATOBBIH KOHTPOIIb IO JUTS IPaKTHIeCKOi
P 3a/1a4 Ha pacro3HaBaHUE 1 HarpeBaTeIbHBIMA IPHOOPaMHU B pe3yIbTaTy JeSITeTHbHOCTH
CIICHHC TIOJIyYCHUE COeTMHEHNIN COOTBETCTBHH C TIPaBUIIAMHI
SKCIICPUMCHTAIbHBIX METAILIOB TEXHHUKH OE30aCHOCTH, Mo3HaBaTeabHbIE:
3aJa4 Ha ONUCHIBATH XUMUYECKUMN [IpoBonsAT cpaBHEHHE U KIacCH(UKAIIHIO Oruer 1o
pacro3HaBaHHe U SKCIIEPUMEHT C TOMOUIBIO SI3bIKA | MO 3aJJaHHBIM KPUTEPUIM .
COeIMHEHUI I])7 sz/vqam 603M0%Hicmb HO}"OBapI/IBaIOTCSI O COBMECTHBIX pa60Te
METAILIOB ’ JICUCTBUSX B pa3IMYHbBIX
Hayuumuvcs: 0CO3HaBATh
CUTyalusax
HEOOXOIUMOCTh COOJTIOICHUS
npaBuiTh u OT s coxpaneHus
CBOETO 37I0POBBI
OKPY’KaIOIIHX.
27. | Ob6o061IEeHne 3HaHUI Hayuamcs: 0600maTh 3HaHHUS U PeryasiTuBHbI€: Bripaxator anekBaTHOE
o TeMe «MeTaIbhy MPEICTABIATh UX CXEM, TaOJIHII, BHOCAT HEOOXOIMMBIE KOPPEKTUBHI B MOHUMAaHNEe TPUIHH
TIpe3CeHTAINN JIeiicTBHE TIOCIIE eT0 3aBEePIICHHS Ha ycrexa 1 Heyclexa
OCHOBE €r0 U y4eTa XapakTepa CIeNaHHBIX | YIeOHOI NesTebHOCTH
omrboK [ToBTOpUTH
Ilo3HaBaTeabHBIE: §7-17
CTposT peueBoe BbICKa3blBaHUE B YCTHOM
U TUCbMEHHOH popme
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT
JIEUCTBUS NTApTHEPA
28. | KoHnTpoJbHasi Kontpons npeaMeTHbIX U Hayuamcsa: npumensTh PeryasiTuBHbI€: IIposiBrsitoT
padora Ne2 METaINpPEeIMETHBIX YICOHBIX n((i))nyquHHe 3HAHUS U OCyIIeCTBISIIOT UTOTOBBIA M TTOMIATOBBI | OTBETCTBEHHO-CTH 32
JIEHCTBUI 10 TeMe c(hOopMHUpPOBAHHBIC YMEHHS VIS KOHTPOJIb 110 PE3yNIBTaTy pe3yIBTaTHI
no reme «Metaibn «MeTauibD) penieHns yaeOHbIX 3a1a4 IMo3HaBaTeabHBbIE: 38-9,
CtposT pedeBoe BEICKa3bIBaHUE B yCTHOM KﬂaCTleé) o
Y TUCBMEHHOMH (hopme 3
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT
JIeHCTBUS apTHEpa
Tema 3. Hemeraibi(284.)
29. | O6mas OO6mmas XxapakTepuCcTHKa Hayuamca: naBats onpeneneaust | PeryiasiTuBHble: dopmupoBaHue
XapaKTePHCTHKA HEMETAILTOB: TIONOKEHHE B TOHATHUSIM [Tmanupyrot CBOM ICHCTBHS B CBA3H C TOTOBHOCTH M
HEMETATIOB [lepnonmaeckoii cucreme «3TEKTPOOTPHUIATEIEHOCTE « MTOCTaBJICHHON 3aa4eil U YCIOBUSIMH €€ CHOCOOHOCTH K
XUMHYECKHX 3JICMEHTOB ATIOTPOTIHA» XapaKTEPHU30BaTh pereHns o0ydeHuro u
. Y. Menpeneesa, HEMETAJIJIBI 110 UX IOJIOKEHUIO B Ilo3naBaTebHbIE: CaMOpa3BUTHIO U
0COOEHHOCTH CTPOCHHUS TIICXD JI..Menneneena, CraBsat 1 GOpPMYIHPYIOT ETH 1 caM000pa30BaHMIO Ha §18,
aTOMOB, OIKCHIBATH CTPOCHHE (U3NYCCKHUE | POOJIEMBI YpOKa OCHOBE MOTHBALIUH K KJ1acTep
3JIEKTPOOTPULIATEIILHOCTD CBOWCTBA HEMETAIUIOB, 00BiCHAT, | KoMMyKkaTHBHbBIE: 00yYCHHIO U TIO3HAHUIO "Hemerann

(D0) kak mepa
«HeMeTauInyHoCThY, psia D0.
Kpucramnmudeckoe ctpocHue
HEMETAJJIOB — IPOCTBIX
BEILIECTB. AJIJIOTPOTIHSI.
dusnyeckne

3aBUCUMOCTh CBOMCTB
HEMETAJIJIOB OT UX II0JI0KCHUS
TIICXD
J.M1.MeHneneeBa;coCTaBIsATh
Ha3BaHHUS COEeIUHEHUN
HEMETAJIJIOB 10 hopMyJie U

AJIEKBaTHO HCIIOJIB3YIOT PEUEBBIC
cpeacTBa s 3GPEKTUBHOTO PELICHUS
KOMMYHHUKaTHBHBIX 3a/1a4

n

bI




CBOMCTBA HEMETAJIOB.
OTHOCHTEIBLHOCTD ITOHSATHI
«METAIUD» U «HEMETAIIII

(hopMyJI 110 Ha3BAHUIO, HAYUJATCS
JIaBaTh OIMPEICIICHHUS
«aJUTOTPOITUS», «AJUIOTPOITHBIC
MoauUKAITI.

Honyuam so3modicHocmo
HAY4UMsbCsi: IPOTHO3UPOBATH
CBOWCTBA HEU3YYCHHBIX
3JIEMEHTOB M MX COEIUHEHHUH Ha
OCHOBC 3HAHUI O MEPUOANICCKOM
3aKOHE

30. | OOwMe XuMUYECKUE OO0me xuMuIecKrue CBoiCcTBa | Hayuamcsi: XapaKTepu30BaTh PerynssTuBHbIe: PasBuBaroT oco3HanHoe
CBOMCTBA HEMETAJIJIOB CTPOCHHE HEMETAJUIOB, O0IIIHe IMocraHoBKa y4cOHOI 3a]a4u HA OCHOBE OTHOIICHHUE K CBOUM
XUMHUYECKHE CBONCTBA COOTHECEHUSI TOTO, YTO U3BECTHO U COOCTBEHHBIM
HEMETATIIOB. HEMETaJJIOB, ONMCHIBATH OOIITIE YCBOGHO , ¥ TOTO, YTO €Ille HeN3BECTHO MOCTYIIKaM
Hewmerambl B XHUMHYECKHE CBOHCTBA IMo3HaBaTelbHbIE:
Ipupoaec u CITIOCOOBI HEMETAIJIOB C IOMOIIBIO SI3BIKA BriiBmkenne runoTes3, uX 000CHOBaHMUE, Ta6mamna
UX TOJYUYCHHUS XUMHH, COCTABIIATD YPaBHEHHS JTOKa3aTeIbCTBO X M CC
XUMHYECKUX PEaKIIi,
XapaKTepU3YIOINX XUMUIESCKIE KomMmykaTuBHBIE: e
CBOICTBa HEMETAJIOB UX VY4aBCTBYIOT B KOJUICKTUBHOM csoncTba
N HEMETaJIOo
COEIMHEHUIT 00CYKICHUU MPOOIIEM, TIPOSIBIISIOT "
THonyuam eo3moorcnocmo AKTUBHOCTb BO B3aUMOJEHCTBUM ISt
Hayuumuvcs: IPOTHO3UPOBATH pelIeHNsS] KOMMYHUKATHBHBIX U
CBOMCTBa HEU3YUYECHHBIX MMO3HABATENLHBIX 3a]1a4
3JIEMEHTOB M UX COCTUHEHUH Ha
OCHOBE 3HAaHHUH O MIEPHOANIECKOM
3aKOHE
31. | Bomopon Tlonoxxenne Bomopoa B Hayuamca: xapakTtepu3oBaTtb PeryasiTuBHbI€: DopmMupyoT
Tlepuoanueckoii cucreme BOJIOPO/I TIO €T0 TOJI0KEHHIO B PaznmgaroT crioco® u pe3ynbpTar JeHCTBUS | KOMMYHHKATHBHBIN
XUMHYECKUX DIIEMEHTOB TICXD JI..M.MeHnpaeneena, ITo3naBaTeabHEBIE: KOMIIOHEHT B OOIIEHNH 1
. UI. MenneneeBa. CTpoeHHe | XapaKTepHU30BaTh CTPOCHHE aTOMa | BiiameroT oOmmM MprueMoM peleHus COTPYJIHUYECTBE CO
aToMa U MOJICKYJIbI. BOJIOPOJIA, OOBSCHATH €ro 3a1a4y CBEPCTHHKAMH B
duznyecKkue 1 XUMUIECKIe BO3MOXKHBIE CTETIEHU OKHUcieHus, | KoMMykaTuBHBbIE: nporecce
CBOICTBa BOJOPO/A, €r0 XapaKTepru30BaTh JloroBapuBaroTCsi 0 COBMECTHOI 00pa3oBaTepHOU
MOJIy4YeHUE U IPUMEHEHHE. (bu3nUecKre U XUMHYCCKHE JIeATENbHOCTH M0J] PYKOBOJICTBOM YUUTENS | JESATEIbHOCTH
JIa6. onbITHI: CBOMCTBa BOAOPO/a, OOBSICHATH
20. [onyuenue 3aBUCUMOCTB CBOMCTB BOJOpO/Ia §19, Mol
1 pacrio3HaBaHue BOJIOPOIA ot nosioxkenns ero B [ICXD 2’ 4 o
b

J.1.MeHnneneeBa, OuChIBaTh
1abopaTOPHBIE W MMPOMBITIIICHHBIS
CIOCOOBI TIOYYEHUST BOJIOPOA .
THonyuam so3mooxcnocmo
Hayuumvcsi: O0BIICHATh
JIBOMCTBEHHOE IOJI0KCHUE
Bozopozaa B IICXD
J..MeunpaeneeBa, rpaMOTHO
o0Opamarhkcs ¢ BEIICCTBAMU B
MMOBCETHCBHOM KHU3HU




32. | Bona CTpoeHne MOJIEKYITHI. Hayuamcs : xapakTepu3oBaTh PeryasiTuBHbI€: Hmerot nenoctHoe
Bomopoxnas xummueckas CTPOCHHE MOJIEKYJIBI BOIOPOJIA, [TmaHUpPYIOT CBOM EHCTBHS B CBSI3U C MHPOBO33pEHHE,
cBs3b. DU3HUECKHe CBOMCTBA | (U3NYECKUE U XUMUIECKUE IOCTaBJIEHHOM 3a/layeil U yCIIOBUSIMH €€ COOTBETCTBYIOILIEE
BOJIbl. AHOMAJIMUA CBOMCTB CBOMCTBA BOJIbI, OOBSICHATH peteHus COBPEMEHHOMY YPOBHIO
BonbL. ['mapoduisHbIe 1 AQHOMAJINU BOJBI, CITOCOOBI IHo3naBaTenbHbIE: Pa3BUTHSA HAYKH
ruapoGoOHBIC BENIECTBA. OYHCTKHU BOJIBI, TPUMEHSATH B CraBsat 1 GOpPMYIHPYIOT HETH 1
XUMHUUYECKUE CBOMCTBA BOJBL. | OBITY (DUIBTPHI IS OUUCTKU poOJIEMBI YpOKa
KpyroBopoT BozbI B IPUPOJIC. | BOJIBI, MIPABHIBHO HCIIOIH30BATh KomMmykaTuBHBIE:
Bomoounctka. Aspanus BOIbl. | MHHEPAJIbHYIO BOIY, BHIMONHATE | KOHTpOMUpYIOT neiicTBUs mapTHEpa
BriTOBEIC DUIBTPEIL. pacdeTsl 0 YpaBHEHUSIM
MusnepalibHbIC BOJIBI. XUMHYCCKUX PEaKIUii,
JuctuimipoBaHHas BOJIa, €€ MPOTEKAINIUX C YYACTHEM BOJIBL.
MOJTy9eHUE U IPUMEHEHHE. THonyuam so3mooxcnocmo §20,21,
Jlab. onmbITHI: Hayuumucs: 00bEKTUBHO OTIOPHBIH
21. UccnenoBanue OIICHUBATh HH()OPMAIIHIO O KOHCIIEKT
MTOBEPXHOCTHOTO HATSHKCHHUS BEIIECTBaX M XMMHYECKIX 10 TeMe
BOJIBI. mporieccax, KpUTHIECKH
22. PacTBOpenue OTHOCHUTBCS K TICEBJIOHAYYHOM
NepMaHraHata Kanuis WiIu uHpopmanum, HeJOOPOCOBECTHON
MEIHOro Kyrnopoca B Boje. 23. | pexiame
Tunpararus 00€3B0KEHHOTO
cyibara
memu (I1). 24. Usrorosnenue
THIICOBOTO OTIEYaTKa. 25.
O3HaKOMIICHHE C KOJIICKITHEH
OBITOBBIX (PMIIBTPOB.
26. O3HaKOMIICHHE C
COCTaBOM MHUHEPaJIbHOM BOJBI

33. | 'asorensl: o6Ias OO6mmas XxapakTepuCcTHKa Hayuamcsa: xapaktepu3oBartb PeryasiTuBHbI€: IIposiBrsitoT

XapaKTepUCTHKA TaJIOTEHOB: CTPOCHUE aTOMOB; | CTPOEHHE MOJICKYJI TaJIOTEHOB, [Tmanupyrot CBOM AeHCTBHA B CBA3H C 9KOJIOTHIECKOE

MPOCTHIC BEIIECTBA U OIKCHIBATH (PU3UUCCKUC U MTOCTaBJICHHOW 3a1a4Cil U YCIIOBUSIMHU €€ CO3HaHUE
OCHOBHEBIC COCITUHCHUS XUMHYCCKHE CBOWCTBA FaJIOTCHOB | PEIICHUS
raJIOTCHOB, UX CBOMCTBA. Ha OCHOBC HAOJIIOJICHUI 32 MX I[o3naBaTeabHbIE:
Kpatkue cBeaenus o xiope, MPEBPAICHUSIMHU BO BpeMs CraBsat u GOpMyITUPYIOT LEIH U
Opome, prope u ioze. JICMOHCTPAIIMOHHBIX OIBITOB, poOJIEMBI YpOKa
[IpuMeHeHHe TaJOreHOB O0OBSICHATH 3aBUCHUMOCTD CBOWCTB | KomMMykaTuBHbBIE:
UX COCIMHEHUI B HAPOIHOM TaJIOTEHOB MX OT TIOJIOKSHUS B AJIEKBAaTHO HCHOJIB3YIOT PEUCBHIE §22,
XO3SHUCTBE. T[ICXD JI.. Menneneesa, cpenctBa s 3G HEKTHBHOTO PEIICHUS KJIacTep
JemoHncTpauum: COCTAaBIIATH (YOPMYITBI KOMMYHHUKATUBHBIX 33724 "T"amoreHsr

OO6pa31pl TaIOTeHOB —
MIPOCTBIX BEIIECTB.
BsanmogeiicTBre rajoreHoB ¢
HaTpUEM, ATIOMUHHUEM.
BerTecHenue ximopoM 6poma
WK H0/a U3 pacTBOPOB HX
cojei

COEIMHEHHH TaJIOreHOB U MO
(dhopMmysaMm naBaTh Ha3BaHUS
COEIMHEHUAM TaJI0reHOB
Honyuam eozmodicHocmo
HAyYumbCcsl: 0CO3HABATH
HEOOXO0UMOCTEL COOJIIOICHHS
MPABIJI SKOJOTHIECKOU
0e301acHOCTH NPH OOPAILCHNH C
rajoreHaMu

n




34. | CoenuneHus OCHOBHBIE COCTUHEHUS Hayuamca: ycranapnuBath cBsizb | PeryiasiTuBHble: Bocnuranue
FAJIOTEHOB TaJIOTCHOB: MEXIy CBOUCTBAMH COCMHEHUH | YUYWTHIBAIOT MMPABHWJIO B INIAHMPOBAHUH H OTBETCTBEHHOTO
TaJIOTEHOBOIOPO/IBI, COJIH W UX IPIMEHEHNEM, U3y4aTh KOHTpOJIE crtocoba perreHus OTHOIICHHUS K IPUPOJE
raJOTeHOBOAOPOAHBIX KUCIOT. | CBOMCTBA coenuHeHui ranoreHoB | Ilo3HaBaTeabHbIe:
JemoHncTpanum: B XO/I€ BBIINIOJTHEHUS Hcrmonb3yroT MoucK HeoOXoauMOn
O06pa31p! TPUPOTHBIX 1a60PaTOPHBIX OTBITOB , “HGOPMAIAHN TS BBITIOTHEHUS Y4eOHBIX
COeIMHEHUII XJI0pa. Honyuam eo3moorcnocmo 3aJJaHUi C UCTIOIB30BAHUEM YUCOHOM §23, Ned,
JIa6. onbIThI: HayuumuvCa: UCIO0Ib30BaTh JIUTPATyPbL §24
27. KavecTBeHHAs peakius Ha | TMPUOOPETCHHBIC KOMIICTCHIIHH KomMmykaTuBHBIE:
TaJIOTCHU/1-HOHBI MIPY BBIITOJHCHUU TMPOCKTHBIX Y4YHUTHIBAIOT pa3HbIC MHCHUS U CTPEMSTCS
paboT 1o M3yUYCHUIO CBOMCTB U K KOOPJAMHAIIMH PA3ITUYHBIX TO3UIIHIA B
CIOCOOOB IOJTY4EHHS U COTPYIHHUYECTBE
pacro3HaBaHusl COEAMHEHUMN
TaJIOTCHOB
35. | lIpakTuyeckas Pemenne Hayuamcs: obpamarscs ¢ PeryasiTuBHbI€: OBJ1aJicHHE HaBBIKAMU
padora Ned SKCIIEPUMEHTANBHBIX 33/1a9 10 | JIAbopaTOpHBIM 00opyaoBaHueM B | OCyIIECTBISIOT MOIMATOBBI KOHTPOJIb MO | TSI MPAKTHIECKON
P teme «lloarpynma rajJoreHoBy | HarpeBaTCIBHBIMHU IPHOOPAMHU B | pe3ylbTaTy JeSITeHbHOCTH
CIICHHUC COOTBETCTBHH C TIPaBUIIAMHI
SKCHCPUMCHTAJIbHBIX TEeXHUKH 0e30MacHOCTH, Io3HaBaTeabHBIE:
3aJa4 110 TeMe OIKCHIBATH XUMHUYCCKHUI [IpoBomAT cpaBHEHUE U KIacCUDUKAIHIO Otuer o
«IToarpymrma IKCIICPUMEHT C MIOMOIIBIO SI3bIKA | IO 33JJAHHBIM KPUTCPHIM MpaKTHIEC
FaIOTEHOBY XUMHH, JICJIATh BBIBOJIBI TIO KomMmykaTuBHBIE: KO
pe3yJibTaTaM 3KCIICPUMEHTA. Haxopnsr obuiee peienne yueOHoH 3a1aun pabote
THonyuam eo3modicHocme
HAy4umuvca: OCO3HABATh
HEOOXOIUMOCTE COOITIOIEHUS
npaBuiiTh u OTnns coxpaneHus
CBOETO 37I0POBbSI ¥ OKPY’KAIOIIHX
36. | Kucnopon Ctpoenune aToMa u Hayuamcs:, PerynsiTuBHbBIE: CrtpemiieHue K
AITIOTPONHA KHCIOPOAA; XapaKTepu30BaTh CTPOCHUE PazmigaioT crmocod u pe3yssTaT JeWCTBUS | 310pOBOMY 00pasy
CBOWCTBA M IPUMEHEHHE €TO MOJIEKYJIBI KHCIIOPOJa, Io3naBaTenbHbIE: KU3HH
AJIOTPOITHBIX COCTABJISATh XUMHYCCKUEC Brnazierot o0muM nprueMom perieHus
Moudukanmii.JIad. ompITBI: | YpaBHEHHUs, XapaKTCPUIYIOIIUE 3amay
28. Ilomyuyenue XUMHYECKHE CBOUCTBA KomMmykaTuBHBIC: §25. cxema
U pacrio3HaBaHHUE KUCJIOPOAa | KHCIOPOZa, OOBICHATh JloroBapuBaroTcsi O COBMECTHOIM "HI;MMeHe
NPUMEHEHNE AIIOTPOIHBIX JIESITEIIBHOCTH 0] PYKOBOACTBOM YUUTEIIS e
MOTU(HUKAIMN KUCIOPOIa, KuCIOpoa
OTIMCHIBATH JJAOOPATOPHEIC U "
MIPOMBITIICHHBIE CIIOCOOBI
MOy YCHHUS KUCIIOPOIA .
THonyuam eo3modrcHocms
HAy4umuvcs: TPAMOTHO
o0palnaThest ¢ BEIECTBAMH B
MOBCEIHEBHOM JKU3HU
37. | Cepa, ee puznvexue u Crtpoenue aTomMa u Hayuamcs:, PerynsiTuBHbIe: DopMUPYIOT OCHOBBI §26, Ne3,
XHUMHIUYECKHE AITIOTPOTIHS CEPBI; XapaKTepu30BaTh CTPOCHHUE PaznnyatoT cnocob u pesynbrar ASHCTBUS | HKOJIOTHYECKOTO cxema
o CBOWCTBA U NPUMEHEHUE MOJIEKYJIBl CEpbl OOBSACHATH Ilo3naBaTenbHbIe: MBIILICHUS "Cepa B
CBOMCTBA pOMOMYECKOH cephbl. 3aBHCUMOCTb CBOMCTB CEpbI OT €€ npupoze”




JemoncTpanum:
BzaumoneiictBue cepbl

C MeTaJJIaMH, BOJOPOJIOM U
KHCJIOPOIOM.

Jlab. onbITHI:

29. T'openne cepbl Ha BO3IyXe
U B KUCJIOpOJIe

nonoxkenus B [ICXD JI.1.
MeHnneneeBa, COCTaBIATh
XUMUYECKHE YPaBHEHHUS,
XapaKTePU3YIONNEe XUMUICCKUE
CBOICTBa cepbl, OOBACHATH
MIPUMEHEHHE aJTIOTPOITHBIX
MOTU(DHUKAIMNA CePBI
Honyuam eo3moorcnocmo
Hayuumvcsi: TPAMOTHO
o0Opamarhkcs ¢ BENICCTBAMU B
MOBCEAHEBHON XKU3HU

Brnazmerot o0mum npreMoMm pereHus
3amad

KomMmykaTuBHBIE:
JloroBapuBaroTcs 0 COBMECTHOM
JESITETFHOCTH, IPUXOAA K 001meMy
PEIICHHIO

38. | CoenmuHeHust cepbl Oxkcunst cepsl (IV) u (VI); ux | Hayuamcs:, PerynsaiTuBHbIe: DopMUPYIOT UHTEPEC K
HOJy4€eHue, OIUCHIBATh CBOWCTBA COCAMHEHUH | YUNTHIBAIOT NIPaBWIO B INIAHUPOBAHUH U KOHKPETHOMY
CBOWCTBA M IPUMEHEHUE CepBbI, COCTABIAATh YPABHEHUS KOHTpOJIE crtocoba pereHus XUMHYECKOMY DJIEMEHTY,
peaKIuii, COOTBETCTBYIOIINX Ilo3naBaTeJbHBbIE: MTOUCK JIOTIOJIHUTENLHOMN
«IEMOYKEeY MpEeBpaIeHUN Hcrmonb3yroT MoucK HeoOX oMo UHPOPMALIIH O HEM.
THonyuam eo3modrcHocms nHGOPMALNH TSI BEITIOHEHUS YIeOHBIX §27, c1p.
HAYy4umuvca: TPOTHOZUPOBATH 3aJaHU{ C NCTIOIH30BAaHUEM YUIEOHOI 195-196
XUMHYECKIE CBOWCTBA BEIIECTB JUTPATYPHI
Ha OCHOBE UX CBOICTB U KommykaTuBHbIe:
CTpOEHUS Kontponupyror aelicTBue naptHepa
39. | CepHas KHCIIOTa Kak CepHast KHCJIOTa Kak Hayuamcsa:, PeryasiTuBHbI€:
NEKTPOIIUT H €€ COIA SJIEKTPOJINT U e OTIMCHIBATH CBOMCTBA CEPHON PazmigaroT crmoco6 u pe3ynsTar JeHCTBUL
COJIH, UX IPUMECHEHHE B KHCJIOTHI, B XOJI€ TPOBEACHUS Io3naBaTenbHbIE:
HApOIHOM XO3SHCTBE. 71a00paTOPHBIX OIBITOB , Brnazmerot o0muM nmpreMoMm pemeHus
JeMoHcTpanuu: MPOBOJIUTH KAYECTBEHHYIO 3a1a4
OO0pa3ib! TPUPOTHBIX peakuuio Ha cyJib(ar - HOH KomMmykaTuBHBIC: § 27, ctp.
coerHEHU cepbl. O0pasibl Honyuam eo3moorcnocmo JloroBapuBaroTcsi 0 COBMECTHOI 197-203,
BOXKHEHIINX U1l HAPOJIHOTO HAy4umuvCs: XapaKTepUu30BaTh JIESITEIILHOCTM, IIPUXOAT K 001emMy Nel
XO03sHCTBA CyIb(ATOB. ocoOble CBOWCTBA pelIeHuo
Jlab. onbIThI: KOHIEHTPUPOBAHHOM CEpHOI
30. CpoticTBa pa3baBieHHON KHCITOTBI
CEpHOI KUCITIOTHI
40. | CepHas KMUCIOTa Kak CepHast KHUCJIOTa Kak Hayuamcsa :coctaBisth PeryasiTuBHbI€: HcnbIThIBaOT 4yBCTBO
OKHCITUTEb. okucnurenb. [IpousBoacTso ypaBHerus OBP ¢ ygactuem [InanupyroT cBOM AeHCTBUS B TOPJIOCTH 32
Homvuenue u CEpHO KUCIIOTHI U €€ CEPHOH KHCIOTBI, ONUCHIBATS COOTBETCTBUH C TIOCTABJICHHON 3a1a4uei 1 POCCHIICKYIO HAyKy
y . PUMEHEHNE 00acTH TpHUMEHEHHUS CEPHOM YCIIOBHSIMH €€ peajii3ain [ToBTOpHTH
IPUMCHCHNUE CCPHOU KMCJIOTBI IMo3HaBaTebLHBIE: § 27, crp.
KHCJIOTBI THonyuam eo3modicHocme Braneror o0muM npueMoM pereHus 197-203,
HayuumuvCs: NIPUBOJUTH IPUMEPBL | 3a1ay Ne3
ypaBHeHMH peakuuil, nexxamux B | KomMykaTuBHBIC:
OCHOBE ITPOU3BOJICTBA CEPHOU KonTonupytot neiictBus napTHepa
KHCJIOTBI
41. | IlpakTHYecKas Pemenne Hayuamcs: obpamarscs ¢ PeryasiTuBHbI€: YMeroT ynpasisiTh CBOCH Oruer 1o
paGora Ne5 SKCIIEPUMEHTAIBHBIX 33129 110 | JIAOOpaTOpHBIM 00opyaoBaHueM U | OCyIIECTBISAIOT MOMIATOBBI KOHTPOJIb [0 | TIO3HABATEIILHON P
HAarpeBaTeIbHBIMA IPHOOPAaMHU B | PE3yJbTaTy JIeSITETPHOCTHIO




Permrenue teme «[loarpynmna COOTBETCTBUU C TIpaBUIIaMU KoM
SKCIIEPHMEHTAIIbHBIX KHCIIOPO/Ia TEXHUKHU 6630HaCHOCTI/IL IHo3naBaTenbHbIE: § pabote
OTIMCBHIBATh XUMHIICCKHUI CtposT pedeBoe BEICKa3bIBaHUE B yCTHOM
3a1a4 [0 TEME N
SKCIIEPUMEHT C TMIOMOIIBIO S3bIKa | U IMICbMEHHOH (popme
«Iloarpymnma XHMMHH, AENATh BHIBOBI 110
KHCJIOpOda» pe3yapTataM dKCIIepUMEHTA. KommykaTuBHbIE:
THonyuam eo3modicHocms VY4UTBIBAIOT pa3Hble MHEHUS U CTPEMSATCS
Hay4umvcs: 0CO3HABATh K KOOPJAHMHAIIMH PA3ITUYHBIX TO3UIIHHA B
HEOOXO0ANMOCTb COOIIOICHHS COTPYIHUYECTBE
npaBunTh u OTmis coxpanenus
CBOETO 3JI0POBbsl U OKPY>KAIOMIUX
4?2. | A30T U ero cBoiicTBa Crtpoenue aToma u MoJiekynsl | Hayuamcs:, PerynsaiTuBHbIe: DopMUPYIOT UHTEPEC K
a3o0Ta; XapaKkTepu3oBaTh CTpoeHue aroma | [I1aHupyroT cBoM IeiicTBUS B CBSI3U C KOHKPETHOMY
CBOWCTBA a30Ta KaK MPOCTOTO | M MOJIEKYJBI a30Ta, OOBSICHATH MTOCTaBJICHHON 3aa4eil U YCIOBUSIMH €€ XUMHYIECKOMY DIIEMEHTY
BEIIIECTBA 3aBHCHMOCTB CBOMCTB a30Ta OT pereHns
ero nojoxenus B IICXD J1.1. ITo3naBaTeabHBIE: § 28, Ne2,
Menneneesa, COCTaBIATh CraBat 1 GOpMyITHPYIOT HENH 1 cxema
XUMUYECKHE YPaBHEHHUS, poOJIeMBI YpOKa "Kpyrosop
XapaKTepU3YIOIINEe XUMITIECKIE KomMmykaTuBHBIE: OT a30Ta B
cBoMcTBa a3ota [lonyuam AIEKBaTHO HCIIOIB3YIOT PEUEBbIE npupoze”
B03MOJCHOCIb HAYYUMBC: cpeacTBa i 3GPEKTUBHOTO PELICHUS
IrpaMOTHO 00paIaThCs ¢ KOMMYHUKATHBHBIX 33124
BEIIECTBAMU B IIOBCEAHEBHON
KU3HU
43. | AMMHAaK 1 ero AMMMaK, CTpOEHUE, CBOUCTBA, | Hayuamcs: onuchBaTh cBoiicTBa | PeryiasiTuBHbIe:
coemuuenus. Comnu MOJIyYCHNE U IPUMEHEHUE. aMMHaKa B X0Z€ MPOBEICHIS [TmaHUpPYIOT CBOM IEHCTBUS B CBSI3U C
Coym aMMOHHS, X CBOHCTBa | TaOOPAaTOPHBIX OIBITOB, MTOCTaBJICHHON 3aa4eil U YCIOBUSIMH €€
aMMOHH U IPIMEHEHHE. MPOBOJIUTH KaYECTBEHHYIO pereHns §29, 30
JIa6. onbITHI: PEaKuio Ha HOH -aMMOHHS IHo3naBaTenbHbIE: ’
31. M3y4eHne CBOWCTB Honyyam eozmoocnocms CraBsat 1 GOpMYIHPYIOT ETH 1 ,,ﬁ;ﬁi‘i,,
aMMHaKa. HAYy4umovcA: TPUBOTUTH IPAMEPHI | POOJIEMBI ypoKa
32. Pacno3naBanue coneit ypaBHeHMH peakuuil, nexxamux B | KomMykaTuBHBIC:
aMMOHUS OCHOBE ITPOMBIIIICHHBIX KonTponupyrot aelictBus napTaepa
CIOCO0O0B MOJTYYEHHS] aMMHUaKa
44. | Oxcunasl a30Ta Oxcuet azota(ll) u (IV) Hayuamcs:, PerynsiTuBHbIe:
OIKCHIBATH CBONCTBA COCIMHEHUH | YUYUTHIBAIOT MPABHUJIO B INIAHUPOBAHUU H
a30Ta, COCTABIISTh YPAaBHEHUS KOHTpOJIE CIIOC00a perIeHus
peaxiuii, COOTBETCTBYIOILINX Ilo3naBaTenbHbIe:
«IICTIOUKEY TIPEBPAICHUI Hcrmonb3yroT MoucK HeoOX oMo § 31, cTp.
THonyuam so3moxcnocmo “H(OPMAIAHN TS BEITIOTHEHUS Y4EOHBIX 220-222
HAy4umuvca: TPOTHOZUPOBATH 3aJaHU C NCTIOIH30BaHUEM YUIEOHOI
XUMHYECKHE CBOVWCTBA BEIIIECTB JUTPATYPHI
Ha OCHOBE MX CBOMCTB U KommykaTuBHbIE:
CTpOEHUs KonTponupymot aelicTBue napTHepa
45. | A3oTHAs KUCJIOTA KaK A30THAas KUCTIOTa KaK Hayuamcs:, PerynsiTuBHbIe: §31, cTp.
3JIEKTPOIIHT, €& SMEKTPOIHT, &€ OIKCBIBATh CBOICTBA a30THOM PaznnyatoT cnoco6 u pesynbrar AeHCTBUS 223-224,
CBOWCTBA U NPUMEHEHUE. KHCJIOTBI, B XOJI€ TPOBEACHUS Ilo3naBaTenbHbIe: TabIuIa
TIPUMCHCHHC JeMoHcTpanuu: J1a00PaTOPHBIX OIBITOB "Xumnuec




O06pa3is! BayKHEHIINX THonyuam eo3modrcHocms Brnazmerot o0mum npreMoMm pereHus KHe
JUTS HAPOJTHOTO XO3AHCTBA HAY4umuvcs: COCTABIAThH 3amad CBOMCTBa
HUTPATOB. «UEMOYKNY MPEBPAIICHUN 110 KomMykaTuBHBIE: a30THOM
JIad. onbITHI: a3oTy JloroBapuBarOTCsI O COBMECTHOM KHCIIOTHI"
33. CBoiicTBa JIEeATEIBHOCTM, MPUXOIAT K 00IIeMy
paszbaBieHHON a30THOM pelIeHUI0
KHCJIOTBI
46. | A30THAsA KUCJIOTA KaK A30THAas KUCIIOTa KaK Hayuamcsa :coctaBisTh PerynsaiTuBHbIe:
OKHCIIHTETb, €6 okucnurens. Hutpats! u ypaBrHeHus OBP ¢ ygactuem IInanupytoT cBoM AeicTBUSA B
HUTPUTEHI, IPOOIEMa UX A30THOW KHCJIOTHI, IPUMCHSTh COOTBETCTBUU C TIOCTABJICHHOU 3a/1a4cii U
R A COJICpXKaHUS B C/X COJIM a30THOM KHCJIOTHI B YCIIOBHSIMU €€ pean3aiiu
OPOAYKIUH. A30THBIC MPAaKTUYECKOH CATEIbHOCTH, I[o3naBaTenbHbIE:
ynoOpeHus MPOBOJIUTH Ka4ECTBEHHYIO Brnazmerot o0muM nmpreMoMm pemeHus
JemoHncTpanum: pEeaKI1Io Ha HUTPAT - HOH 3a7a4 OnopHBIit
Bzaumoneticteue Honyyam eozmoocnocms KomMykaTuBHBIE: KOHCTIEKT
KOHILICHTPUPOBAHHOM a30THON | HayyumbCs: XapaKTepU30BaTh KonTtonupyroT neiicTBus naptHepa 10 TemMe
KHCJIOTHI C MEABIO. 0co0bIe CBOMCTBA
JIad. onbITHI: KOHLICHTPUPOBAHHOM a30THOM
34. B3aumogeiicteue KHUCJIOTBI
KOHLIEHTPUPOBAaHHOM a30THOI
KHCJIOTBI C ME/IBIO
47. | docdop. Crtpoenue aToma u Hayuamca: PerynsiTuBHbIe: DopMUPYIOT UHTEPEC K
CoeiHeHus amotponus hocdopa, XapaKTepU30BaTh CTpocHUE aromMa | [[TaHUPYIOT CBOM NICHCTBUS B CBSI3U C KOHKPETHOMY
I CBOICTBa 0€JI0T0 U KPaCHOTO (dhocdopa, OOBICHITD MTOCTABJICHHOW 3a/1a4eil U yCIIOBUSIMU €€ XUMHUYECKOMY DJIEMEHTY,
(ocdopa. [onarne o (dhocdopa, X MprUMEHEHHE. 3aBUCHUMOCTh CBOUCTB (pochopa penIeHus MTOVCK JIOTIOJTHUTEIILHOM
docdopubix OCHOBHBIE COCIMHEHHUS: ot ero nosoxenus B [ICXD JI.W. | Io3HaBaTelbHbIe: nHQOPMAIINK O HEM.
yA0OpEeHUsX okcua pocdopa (V) u MeHnzeneeBa, COCTaBIATh CraBat u GOpMyITHPYIOT LN 1
oprodocdopHast Kuc- XUMUYECKHUE YPaBHCHHUS, poOJIeMBI YpOKa
nota, pocdatel. DochopHbie XapaKTePU3YIONHNEe XUMUICCKUE KomMmykaTuBHbBIE:
ynoOpeHus. CBOIICTBa a30Ta AJICKBaTHO HCIIOJB3YIOT PCUCBBIC §32, o
JeMoHcTpanuu: B pe3yJIbTaTe MPOBEACHUS cpenctea st 3pPEeKTUBHOTO pelICHUS 2 5_’22; ’
O0pa3sibl IPUPOTHBIX 1a00paTOPHBIX OMBITOB, KOMMYHHUKATHBHBIX 33144 Nol.2 ’
coeauHeHui pocdopa. HPOBOJINTH KaYECTBEHHYIO o
O0pa3ibl BaKHEHUIINX IS peakuuto Ha pocdart - noH
HApPOJHOT'O X035HCTBA THonyuam eo3modicHocme
(dhocdartos. HAy4umucsl: OMUCHIBATH
Jlab. onbITHI: (uzrueckne U XUMHIECKHE
35. T'openne dpocdopa Ha TIPOLIECCHI, ABISIONTUECS YACTHIO
BO3/yX€ U B KHCIOPOJE. KPYTOBOpPOTa BEIIECTB B IIPUPOJIE
36. Pacno3naBanue ¢ocharon
48. | Yriepon CrpoeHue aToma u Hayuamcs: xapakrepu3oBath PeryasiTuBHbIE: DOopMHPYIOT UHTEPECC K
AIJIOTPONHS yIiiepoa, CTPOCHHUE aTOMa YTIIePOa, Paznuuarot crocod u pe3ysbTaT JeHCTBUS | KOHKPETHOMY § 32, ctp.
CBOWCTBA ero MOau(UKAIKN U | OOBSICHITH 3aBUCUMOCTH cBOWcTB | [lo3HaBaTeabHBIE: XUMHYECKOMY 3JIEMEHTY, 227-231,
UX NPUMCHCHUE. yriaepoJia OT €ro MOJIOKCHHUS B Brnazerot o01muM nprueMom pelieHus MOUCK JOTIOTHATEIEHOU Ne3

JeMoHcTpanuu:

TICXD JI.1. MeHneneena,

3aja4d

uH(opMaLnK 0 HEM.




Tlornomenue yriem
PaCTBOPEHHBIX BEIIECCTB MIIH
razoB. BoccTtanoBneHnue mean
13 €€ OKCHJIa yTIIeM.

JIa0. onbIThI:

37. T'openue yris B
KHUCIIOpOJie

COCTaBIISITh XUMHICCKHUE
ypaBHEHHS, XapaKTEePHU3YIOIIHE
XUMHYECKHE CBOWCTBA yIiepoaa
THonyuam eo3modrcHocms
HAy4umuvca: ONHCHIBATH
(u3nvecKne U XUMHIECKHE
MIPOLIECCHI, SIBISIOUIUECS YACTHIO
KpYroBOpOTa BELIECTB B NPUPOJIE

KomMmykaTuBHBIE:
JloroBapuBaroTcs 0 COBMECTHOM
JIESITETFHOCTH O] PyKOBOACTBOM YIHTEIS

49. | Okcupsl yriaepoaa Oxcunel yraepona (1) u (IV), | Hayuamcs:, PerynsaiTuBHbIe: DopMUPYIOT yMEHHE
ux OIKCHIBATH CBOMCTBA OKCHJIOB VY4YHUTHIBAIOT MPABUIIO B IUIAHUPOBAHUU U UCIIOJIE30BaTh 3HAHUS B
CBOWCTBA M IPUMCHCHUE yriepoJia, COCTaBJIATh YPABHEHUSI | KOHTPOJIE CII0Cc00a pelieHus OBITY
peaxiuii, COOTBETCTBYIOLINX Ilo3naBaTenbHbIe: § 33,
«IIETIOYKE» MPEBPAICHHH . Hcnonp3yroT IOUCK HeOOXOaMMOit TabmuIa
MIPOBOMTH Ka4E€CTBEHHYIO “H(OPMAIAH TS BEITIOTHEHUS Y4EOHBIX " AJUTOTpO
PEaKIrIo o PacIo3HaBaHUIO 3aJaHA C UCTIOIB30BAaHUEM YUIEOHOI ITHBIE
YTIIEKHUCIIOTO Ta3a JUTPATYPHI (hopmBI
THonyuam so3moocnocmo KomMmykaTuBHbBIE: yriepona",
Hayyumbcs: IPOTHO3UPOBATH Kontponupytor nerictBue maptaepa Ne8
XUMHYECKIE CBOWCTBA BEIIECTB
Ha OCHOBE MX CBOKCTB U
CTpOCHHMS
50. | YroapHas KUcCiIoTa v VYronpHas kuciora. Conu Hayuamcs: PerynsiTuBHbIe: DopMUPYIOT YMEHHS
eé COJIHL. YTOJILHOU JIaBaTh ONPEICIICHUS MTOHITUIM PasnmuaroT croco0 u pe3ynpTar ASUCTBUS | MCHOJIB30BATh 3HAHUS B
K KUCJIOTBI: KaIIBIUT, COJA, <OKECTKOCTh BOJBD ,0MUCHIBATh I[o3naBaTenbHbIE: OBITY
eCTKOCTI’“ BOABI 1 MOTAIII, KX CBOWCTBA YTOJILHOW KUCJIOTEHI, Brnazerot o0muM nprueMom perieHus
croco0bl e€ 3HAYCHHUE U TIPUPOJIE M KU3HH | COCTABJIATH YPABHEHHMS PEAKIUH, | 3a71au
YCTpaHCHUA qeJIOBEKa. COOTBETCTBYIOIINX «IICTIOYKE) KommykaTuBHbIE:
JKecTKoCTh BOJIBI M CTTOCOOBI MpeBpaIieHuil , COCTaBIIATh JloroBapuBaroTcs 0 COBMECTHOM
€e yCTpaHCHHS. Ha3BaHHSA COJICH yTOJLHOM JEeATETBHOCTM, MPUXOIAT K 00IIeMy §34,
JemMoHcTpanuu: KHCJIOTEHI, PEIICHHIO CpaBHHUTEN
OO6pa31sl TPUPOIHBIX MPOBOJIUTH Ka4eCTBEHHYIO bHas
COCJIMHEHUI yriepoja. PeaKIHIo0 Ha KapOOHAT - HOH TabmuIa
OO0pa3ipl BaKHEHIITUX IS Honyuam eo3moorcnocmo CBOMCTB
HApPOJHOT'O X035HCTBA HayYumscs: IpOrHO3UPOBATH OKCHIOB
KapOOHATOB. XUMHYECKHE CBOWCTBA BEIICCTB yriaepoja,
JIad. onbIThI: Ha OCHOBE MX CBOMCTB U Ne6
38. [lomyueHue yrojapHOM CTpOEHUS
KHCJIOTHI M U3yYEHHE ee
cBoiicts. 39. [lepexon
KapOOHATOB B
TUAPOKapOOHATEHI.
40. Pa3noxxenue
rupokapOoHaTa HATpUs
51. | Kpemnunii CrpoeHue aToMa KpEeMHUS; Hayuamcs:, PeryasiTuBHbIe: DopMUPYIOT HHTEPECA K
KPUCTAJLUTMYCCKUI KPEMHHUIA, XapaKTepU30BaTh CTPOCHUE aTOMa | AJICKBATHO BOCIIPUHUMAIOT NPEJIOKCHHUS | KOHKPETHOMY OnpHbIi
€ro CBOICTBA U MPUMCHCHUE KPEMHUS, OOBSCHATH Y OLCHKY YYHUTEIS U OJTHOKIIAACHUKOB XUMHYCCKOMY JJIEMEHTY, | KOHCHCKT
3aBHCHUMOCTh CBONCTB KPEMHHS I[o3naBaTenbHbIE: MOUCK JOTIOTHATEIEHOU 0 TEME

ot ero nosioxkenust B [ICXD JI.1.

uH(opMaLnK 0 HEM.




MeHnneneeBa, COCTaBIATh
XUMUYECKHUE YPaBHEHHUS,
XapaKTePU3YIONHNe XUMUICCKUE
CBOWCTBa KPEMHHUSA

THonyuam so3moocnocmo
HAy4umucsi: TPaMOTHO
o0Opamarkcs ¢ BEIIeCTBAMU B
MOBCEAHEBHON XKU3HU

Bri6uparor Hanbomnee 3ppexTuBHBIC
CIIOCOOBI PelIeHNS 3a1a4, KOHTPOJIUPYIOT
U OLICHUBAIOT IIPOLIECC U PE3YJIbTAT
JeATeIbHOCTH

KommykaTuBHbIe:

JloroBapuBaloTCs 0 paclpeneIeHUH
(bYHKIMI 1 poJieii B COBMECTHOM
JIeSITEIIbHOCTH

52. | CoenuHeHUsT KPEMHHS Oxcun kpemuus (IV), ero Hayuamcs:, PerynsaiTuBHbIe:
MIPUPOIHBIE ONHCHIBATh CBOMCTBA OKCUIA YYUTHIBaIOT NPABUIIO B IJIAHUPOBAHUU U
pazHoBugHOCTU. CUIIHKATBHI. KPEMHUS, COCTABIISITh YPABHCHUS | KOHTPOJIE COco0a pelIeHus
3HaueHue COeAMHEHUN peakuuii, COOTBETCTBYIOIIHUX Ilo3HaBaTeJabHBIE:
KpEMHUS B )KMBOU U HE)KUBOM | «LIETIOYKE» MPEBPAIICHUH . Hcnonp3yroT IOUCK HeOOXOaMMOit
pHpOIe. MPOBOJIUTH Ka4ECTBEHHYIO nHGOPMALNH TSI BEITIOMHEHUS YIeOHBIX §35,
JemoHncTpanum: peaKI0 Ha CHUJIMKAT - HOH 3aJIaHUH C UCIIOJIb30BAHUEM yUeOHOM KyacTep
O06pa31sl TPUPOIHBIX THonyuam eo3modrcHocms JUTPATYPHI "KpemHuii
COCIMHEHUHN KPEeMHHS. HAy4umuvcsa: TPOTHOZUPOBATH KomMmykaTuBHBIE: "
JIad. onbITHI: XMMHUYECKHE CBOMCTBA BEIIECTB YuuThIBalOT pa3Hble MHEHHS U CTPEMSITCS
41. Iomy4yeHne KpeMHEBOH Ha OCHOBE X CBOWMCTB U K KOOPJWHAILIUU PA3IUYHBIX MTO3UIIMHA B
KHUCIIOTBI U U3YUYEHHE €€ CTpPOEHUS COTPYAHUYECTBE
CBOMCTB
53. | CuymmkaTtHas TlonsTre o cuauKaTHOU Hayuamca: PeryasiTuBHbI€: DopMUPYIOT MOHUMAHUE
IIPOMBIILICHHOCTh npomsinuieHHOCTH. CTeKIo, MPaKTHIECKOMYTPHMEHEHUIO PazmigaroT crioco6 u pe3ynpTat AEUCTBUSL | OCOOCHHOCTEH KU3HU U
[IEMEHT, KepaMHKa. COCMHEHUI KpEeMHHS Io3naBaTenbHbIE: TpyZAa B yCIOBHUAX
JemMoHcTpanuu: THonyuam eo3modrcHocms Brnazmerot o0muM nmpreMoMm pemeHus MHPOPMATH3AIIH ToBTopHTh
OO0pa3ipl cTeKia, KePaMUKH, Hayuumuvcs: TPOrHO3UPOBATD 3a1a4y oOrrecTBa §35, Nod
eMeHTa XUMHUYECKHE CBONCTBA BEIIECTB KommykaTuBHbI€: >
Ha OCHOBE MX CBOMCTB U JloroBapuBaroTcsi 0 COBMECTHOI
CTpOEHUS JIeATEBHOCTH 10J] PyKOBOJCTBOM YUUTEIS
54. | IlpakTHyeckasi [onyuenwue, cobupanue u Hayuamcs: obpamarbcs ¢ PerynsaiTuBHbIe: OBnajsieHre HaBbIKAMU
padora Ne6 pacrno3HaBaHue nabopaTopHbIM 000pymoBaHueM u | OCYIIECTBIISIFOT MOMIArOBBIN KOHTPOJIb IO | JUIS MPaKTUYECKOM
ra3oB HarpeBaTeIbHBIMA IPUOOPaMHU B pe3yIbTaTy JeSITeHbHOCTH
[Tonyuenwue,
COOTBETCTBHH C TIPaBUIIAMHI
cobupanue u TEXHHUKH OE30IaCHOCTH, Mo3HaBaTeabHbIE:
pacrio3HaBaHUEC Ia3oB ONUCHIBATH XUMUYECKUMN CTposT pedeBoe BhICKa3bIBaHUE B YCTHOM OTuer o
SKCIIEPUMEHT C TMIOMOIIBIO S3bIKa | U IMICbMEHHOH (opme MIpaKTHIEC
XUMUM, JEJ1aTh BBIBOJIBI 110 KommykaTuBHbIE: KoM
pe3yabTaTaM SKCIEPUMEHTA. YYUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS pabote
Honyuam eo3moorcnocmo K KOOpJIMHAI[UY PA3IMYHbIX O3ULUI B
Hayuumuvcs: 0CO3HaBaTh COTPYAHUYECTBE
HEOOXOIUMOCTh COOJTIOICHUS
npaBunTh u OTas coxpanenus
CBOETO 37I0POBbSI ¥ OKPY’KAIOIIHX
55. | O6o01eHue no Teme Hayuamcs: 0600maTh 3HaHHUS U PeryasiTuBHbI€: Bripaxator aekBaTHOE ToBTopuTs
«HeMeTamiby MPEICTaBIATh UX CXEM, TaOJIHII, MOHUMAaHWEe TPUIHH §18-35

MIPE3CHTAINI




BHoCAT HEOOXOANMBIE KOPPEKTUBHI B
JIEUCTBHE TIOCIIE €TO 3aBEPIICHHS Ha
OCHOBE €TO0 y4eTa CACIaHHbBIX OMHO0K
ITo3HaBaTenbHBIE:
CrposT peueBoe BHICKA3bIBAHUE B YCTHOU
Y TUCBMEHHOMH (hopme
KomMmykaTuBHBIC:

KoppekTupyloT neiicTBHs napTHEpa

ycrexa u Heycrexa
y4eOHOM e TENHHOCTH

56. | KouTpoabHasi KoHnTponb npeaMeTHBIX U Hayuamcs: npumeHsTs PeryasiTuBHBIE: OCYIIECTBIISIOT IposBasiroT
pa6ora Ne3 1o Teme METAIPEIMETHBIX YICOHBIX MOJyYCHHBIC 3HAHUS U MOMIArOBBIN U UTOTOBBIN KOHTPOJIb TI0 OTBETCTBCHHOCTH 32
H JICHCTBUH 10 TeMe c(hOpMHUPOBAHHBIC YMCHHUS JUIS pe3ynbTary Pe3yJIbTaThI
«HeMeTaIIBD «Hemeramibny pernieHus y4eOHbIX 3a1a4 I[o3naBaTeabHbIE:
CTPOST PEUCBOC BHICKA3BIBAHHUEC B YCTHOH U
MMMChMEHHOH (hopme
KoMMyKaTHBHBIE: YYUTBHIBAIOT Pa3HbIE
MHEHUSI U CTPEMSITHCS K KOOPIUHALIMN
Pa3IMYHBIX MO3ULHUI B COTPKYTHUYECTBE
Tema 5. O60011eHHEe 3HAHNH 10 XUMHH 32 Kypc 0CHOBHOM mKoJbI. [loaroroBka k ntoropoii arrecrannu (F'MA) (104.)
57. | llepuonnueckuit Ilepuonuueckuii 3aKoH 1 Hayuamcs: 0606marte PerynsiTuBHbIe: IIposBisitoT
3aKOH W Ilepuoanueckas cucrema UH(POPMALIUIO TI0 TEME B BHJIE [TnaHupyIOT CBOM NCHCTBUSA B OTBETCTBCHHOCTH 32
Tepromrgeckas XUMHYCCKHX 3JICMCHTOB CXEM, BBITIOJHSATH TECTOBBIC COOTBETCTBUU C TIOCTABJICHHOH 3a/1a4cii U pe3yJyibTar
p J. . Menneneena. 3aJaHUsI YCIIOBUSIMH €€ peanu3aiiu
cucTeMa Dusngeckuii CMBICT To3HaBaTe/lbHbIE: CTABAT 36 No
J. . Menneneena B HIOPAIKOBOTO HOMEPA 1 (pOPMYIIMPYIOT LEIU B TIPOOIEMBI YPOKa; § ’1 0 o
CBETE TCOPHH JJIEMEHTa, HOMEPOB Mepruoaa OCO3HAHHO W TIPOU3BOJILHO CTPOST B
CTPOCHHSI aTOMa Y TPYIIIIBI. YCTHOW ¥ TUCBMEHHOU (hopMe
KoMMyHHKaTHBHbBIE:
Bnanenue MoHOJIOTHYECKOM U
JTHAJIOTHYCCKOM (hopMaMu pedun
58. | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH Hayuamcs :0600math PerynsiTuBHbIe:
H3MEHEeHHSI CBOMCTB WU3MCHCHUS CBOWCTB UH(POPMALIUIO TI0 TEME B BHJIE PasnmuaroT crmocod u pe3ysbTar JeUCTBUSL
JJICMCHTOB M UX COCIUHCHUN | CXEM, BBHIMOJHITH TECTOBYIO I[o3naBaTeabHbIE:
SJICMEHTOB \I:I ux B IICPUOJIaX ¥ IPYIIax B CBETE | paboTy, Brnazerot o0muM nprueMom peiieHus
COCINHCHUH B IpeCTaBIEHUH O CTPOCHHU 3a1aq
nepuoaax v rpymnmax ATOMOB 2JIEMEHTOB. 3HAUCHHE KomMmykaTuBHBIC:
B CBeTe Tlepuoanaeckoro 3aKoHa JloroBapuBaroTcs 0 COBMECTHOM §38,
[peICTaBICHNUIT 0 JIeSITEIIbHOCTH T0J1 PyKOBOJICTBOM YUHTEIISI TEPMUHbI
CTPOEHUHU ATOMOB
3JIEMEHTOB. 3HAYCHUE
ITepnoanueckoro
3aKOHa
59. | Buabl XUMHYECKUX Buasl xuMuueckux cBsizeit u Hayuamcs: 0600marth PerynsiTuBHBIE:
CBsI3eH M THIILI THIIbI KPUCTAJUTUYECKUX uHpopmanuio Mo TemMe B BUIE Paznu4ator cnocob u pe3ysbrar AeHCTBUS §37, Nof-
peuierok. Bzaumocssizb TaOHUIbI, BBITOJIHATH TECTOBYIO IMo3naBaTenbHbIE: P
KpUCTATLTMICCKIX CTPOEHHMS ¥ CBOMCTB BelecTB | paboTy Biiageror o01uM MprueMoM pelieHust 10
PEIICTOK. 3amau




BzanmocBs3n
CTPOECHHUSA U
CBOICTB BEILIECTB

KomMmykaTuBHBIE:
Kontponupytot nerictBust mapHepa

60. Kﬂaccﬂ(bm(aupm Kinaccudpukanus xumudecknx | Hayyamcs: 0600maTh PerynsiTuBHBIE:
XUMHYECKUX PEaKLHil PeaKIHiA IO PA3TUIHBIM UHPOPMALIUIO TI0 TEME B BHJIE PasnmuaroT crmoco0 u pe3ynpTar JeUCTBUSL
MpU3HAKAM (YUCIIO U COCTaB CXEM, BBITIOJHATH TECTOBBIC I[o3naBaTeabHbIE:
10 pa3IuYHbIM § 38,
pearupyromux u 3alaHus Brnazerot o01muM nprueMom peiieHus
HPHU3HAKAM. 00pa3syoIMXCs BEIIECTB; 3a1a4 " chema
HAJIMYXE TPAHUIBI pa3/ielia KomMmykaTuBHBIE: naccude
tasz; JloroBapuBarOTCs O COBMECTHOM X;:ﬂiﬂg‘;}(
TETI0BOM 3P PEeKT; n3MEeHEeHUE JIEeATETBHOCTH T10J] PYKOBOJICTBOM YIUTEIIS -
CTETICHEeW OKMCIICHHUS aTOMOB; -
peakuuii
WCTIOJIb30BaHNE
KaTajau3aTopa; HalpaBJIcHHE
MIPOTEKAHN).
61. | CxopocTb CKOpOCTh XUMHYECKHIX Hayuamcs: 0606maTh PeryasTuBHbIe: HVMeloT 1eocTHoe
XMMHYECKUX PeaKIHil peakuuii U GaKTopsl, MH(POPMAIIHIO 10 TeME B BHIE PaznmgaroT croco® u pe3ynbpTar JeHCTBUS | MUPOBO33pEHHUE,
BJIMSIIOLIUC HA HEEe CXEM, BBITIOJHSATH TECTOBYIO I[o3naBaTeabHbIE: COOTBETCTBYIOIICE MoBTOPUTHL
paboty Brnazerot o0muM nprueMom pelieHus COBPEMCHHOMY YPOBHIO §38, Ne1-
3a7a4 pa3sBUTHA HAYKHU 10
KomMmykaTuBHBIC:
KonTponupyrot neiicTBus mapTHepa
62 | duccoumarus Juccorumanus Hayuamcsa: o0600mars PeryasiruBHbIE: IposBasiroT
3IIEKTPOJIUTOB IIEKTPOJIHTOB BOIHBIX MH(POPMAIIHIO 10 TeME B BUIE Paznmgarot cmoco® u pe3ynbTaT IeHCTBUS | OTBETCTBEHHOCTH 32
CXEM, BBITIOJTHATH TECTOBYIO IMo3HaBaTejbHbBIE: pe3ynbTaT
BOJIHBIX pacTBOpaX. pacTtBOpax. §39, Nel-
paboty BrageroT o0mmM mprueMoM pereHus 10
3amaq
KomMmykaTuBHbBIE:
KonTponupyrot neicTBusi napTHepa
63 MoHubIe ypaBHEHUs MoHubIe ypaBHEHUs Hayuamcs: o600marthb PerynsiTuBHbBIE: IIposBsroT
peakuii peakuumii UH(POPMALIUIO TI0 TEME B BHJIE PaznmuaroT croco0 u pe3ynpTar ASUCTBUSL | OTBETCTBCHHOCTH 32
TaOJIHII, BBIIIOJIHATH TECTOBYIO I[o3naBaTeabHbIE: pe3yybTar 3apaHns 1-
paboty Brnazerot o0muM nprueMom pelrieHus 6
3amau
KomMmykaTuBHBIC:
KonTponupyrot neiicTBus mapTHepa
64 OKUCIUTENBLHO- OxucIuTEIBHO- Hayuamcsa: npuMeHsTh PerynsaiTuBHbIe: IIposBsitoT
BOCCTAHOBHTEILHEIC BOCCTAHOBHTEIbLHEIE MOJTy9IeHHBIC 3HAHUS U Paznmgarot cmoco® u pe3ynbTaT IeHCTBUS | OTBETCTBEHHOCTH 32
peakimi peakH c(hopMHUpOBaHHBIE YMEHUS IS IMo3HaBaTe/bHbBIE: pe3ynbTaT §40, No 1-
penieHns yaeOHbIX 3a1a4 BrageroT o0mmM mprueMoM pereHus 10
3amaq
KomMmykaTuBHbBIE:
KonTponupyrot neiicTBus mapTHepa
65. K_]IaCCI/I(bI/IKaHI/I;I IIpocThie u cnoXKHBIE Hayuamcsa: 0600mars PerynsaiTuBHbIe: IIposBsitoT
HEOPraHUIECKHX BeriecTBa. MeTasisl u UH(POPMALIUIO TI0 TEME B BHJIE PaznmuaroT croco0 u pe3ynpTar ASUCTBUS | T0OpOXKenaTenbHOCTh,0T | §41, Ne 1-
BEIIECTE HEMETaJLIbI, COCTAB, CXEM, BBITIOJHSATH TECTOBYIO I[o3naBaTeabHbIE: 3BIBYMBOCTD, KaK 10

KiaccuuKaIus

pabory

TMMOHUMAHUEC YYBCTB




Brnazmerot o0mum npreMoMm pereHus
3amad

JIPYTUXITIOAEH U
COTIEPEKMBAHNE M

KommykaTuBHbIE:
KonTponupyrot neicTBusi napTHepa
66. | CoilicTBa OO6mue xuMudeckne cBoiictBa | Hayuamcs: o0600marth PerynsiTuBHBIE:

HEOPTraHHIEeCKHIX OKCUJOB U THIPOKCHIIOB MHPOPMALINIO TI0 TEME B BHJIE PazmigaroT crmoco6 u pe3ynsTar JeHCTBUSL
(ocHOBaHMIA, KUCIIOT, CXEM, BBIIOJHATH TECTOBYIO Ilo3naBaTe/bHbIE:

BCIICCTB §42, Ne 1-
aM(OTEpHBIX THIPOKCUJIOB), pabory Braneror o0muM npueMoM pereHus 10
conu B cBete TO/] 3a7a4

KomMmykaTuBHBIC:
KonTponupyrot neiicTBust mapTHepa
67. | 'egeTnueckue I'enernueckue psapl Metaiia, | Hayuamces: o600mars PerynssTuBHbIe: 3amnucu B

PSUIBI METaILTa, HeMeTalljla U NEPEXOIHOTO UH(POPMALIUIO TI0 TEME B BHJIE PasnmuaroT crmocod u pe3ysbTar JeUCTBUSL TeTpaiu
MeTauia CXEM, BBITIOJHATH TECTOBYIO Ilo3naBaTe/bHbIE:

HEMETAJ1JIa 1

paboty BnageroT o0mmM mprueMoM pereHus
MEepexXoaAHOro MeTajljia 3amay
KommykaTuBHbIe:
KonTponupyroT neicTBusi napTHepa
68. | UTtorosas TectupoBanue no Bapuantam | Hayuamcs: IpUMEHSITh PeryasiTuBHbIE: OCYILIECTBIISIOT

KOHTPOJIbHAsI T'MA nemoBepcun MOJTyYEHHbIE 3HAHUS U MOIIArOBBIA M UTOTOBBIN KOHTPOJIb 1O

a60Ta c(hOopMHUPOBAHHBIC YMCHHUS JUIS pe3yibTary

p penieHus y4eOHbIX 3a1a4 Ilo3naBarebHbIE:

Pemenne 'MA

CTPOSIT peueBOE BBICKAa3bIBAHKE B YCTHOU H
MUCBMEHHOU (popme

KomMmykaTuBHBIC:

DopMyIHPYIOT COOCTBEHHOE MHEHHE U
TIO3HIHIO




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O MIPOLECCA
Jluteparypa aJisl y4amuxcs
1.I'abpuensn O.C. Xumus. 9 ki.: pabouas terpans k yueOHuky O.C. 'abpuensna «Xumus.9 kmace»/ O.C. I'abpuensH, A.B. SrykoBa. - M.: Jpoda.
2. Tadbpuensn O.C. Xumusa B TecTax, 3ajadax, ynpaxHeHusx. 8-9 kmacc: yue6.mocobue it obiieoOpaszoBarenbHbix yupexaenuin / O.C. INadpuemnsn, H.II.
Bockoboiinukosa. - M.: JIpoda.
Jluteparypa st yuntess
1. T'abpuensu O.C. Xumus. 8-9 xknaccel: Mmetoa.nmocodue /O.C. 'abpuensH, A.B. SAmykosa. - M.: [Ipoda.
2. T'abpuensan O.C. Xumus. 9 xinacc: merogudeckoe nocooue /O.C. IN'abpuensu, U.I'. Octpoymos. - M.: [Ipoda, 2010. (Kuaura mmns yaurens).
3. XuMUYECKHl SKCTIEpUMEHT B mIKoJe. 9 kinace: yueoHo-meto. mocobue / O.C. I'abpuensa, H.H. Pynos, B. . Tonkynos, I'.A. lllunapesa. — M.: lpoda.
HNHuTepHeT — pecypcebl
1.BDOHII Xumus bubnuorexka Kupmina u Medoaus
2. Xumus (8-11 xmacc). BupryansHas mabopatopus. Mapl TY
3.Ilopran ¢pyHmamMeHTanbHOTO XUMHYeckoro obpasoBanusi Poccun. Hayka. O6pazoBanue. Texnonoruu. — http://www.chem.msu.ru/ 3necs cobpana nnpopmarms 060
BCEX XUMUYECKHUX OJIMMITHA/IAX.
4. Tlopran Bcepoccuiickoif onmuMmuanbl MKOJIBHUKOB. Xumusi — http://chem.rusolymp.ru/ [lopran st MOATOTOBKM K OJIMMIIMAJAM BBICOKOTO YpPOBHS —
http://chem.olymp.mioo.ru/
5. Ilopran nejaroruyeckoro yHUBEpCUTeTa U3arenbekoro qoma «llepBoe ceHTs0ps» - AUCTaHIIMOHHBIE KYPChI Ui yunTenel «Crucrema MmoAroTOBKH K OJTMMITHAaM O
xumMum» - http://edu.1september.ru/index.php?course=18005
6.Bcepoccuiickas MHTEepHET-OMMMIIMAAA MIKOJIBHUKOB, CTYIEHTOB, aCIUPAHTOB U MOJIOABIX YUYEHBIX B OOJIACTH HAHOCHUCTEM, HAHOMATEPUAIOB M HAHOTEXHOJOTHM
"Hanorexnonoruu - mpopsiB B byaymee!" http://www.nanometer.ru/
7. Beepoccuiickue onumnuaasl mo xumun "FOnbIe TananTsl", npoBogumsie [lepmckim rocynusepcureToM http://chemolymp.narod.ru/.






