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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TPEOOBAHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOW O0Opa3oBaTENbHOW MPOrpaMMBbI
OCHOBHOTO 0011ero oopazoBanus, npeacrabieHHbix B GI'OC OO0, a takxke HAa OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIMUTAHMS U C YYETOM KOHLEMUUU MPEroJaBaHUs
yueOHOro mnpeamera «Xumus» B oOpa3oBaTelbHBIX oOpraHuzauusax Poccuiickoi
Oenepauni.

[IporpamMma mo xumuu 1aéT TMpeAcTaBICHUE O IENAX, OOIIel cTpaTeruu oO0ydeHus,
BOCIIUTAHUS M Pa3BUTHUS OOYYAIONIMXCS CPEACTBAMHU YYEOHOro MpeAMeTa, yCTaHABIMBAET
o0s3aTeNIbHOE TPEIMETHOE COJEp)KaHHUEe, MPEAYyCMaTpUBAET pACIpPEICICHUE €ro 1o
KJIaCCaM M CTPYKTYPUPOBAHHUE MO pa3ziesiaM U TEMaM MPOTPaMMbl IO XUMHUH, ONIPEAEIISAET
KOJIMYECTBEHHBIE W KAauECTBEHHBIE XapaKTEPUCTUKU COJEpKaHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATEIILHOCTh U3YUYCHUSI XUMUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX
CBs3€ll, JIOTMKM Yy4eOHOTO MpOoIEecca, BO3PACTHBIX OCOOEHHOCTEH O00yuaromuxcs,
onpejieNisieT BO3MOXHOCTH TIpeIMeTa i pealu3aliuu TpeOOBaHUU K pe3yibTaTam
OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, a Takxke TpeOOBaHUU K pe3yibTaTaM OOyYeHHsS XUMHUU Ha YpOBHE Ieiei
U3y4YEeHHs] TpeaMeTa M OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIBHOU JESATENHHOCTH
00y4aromierocsi o OCBOCHUIO y4eOHOTO COIepKaHUSI.

3HaHME€ XUMHUHM CIY>)KUT  OCHOBOM it (OpPMHUPOBAHUS  MHUPOBO33PEHUSA
oOy4aromerocsi, €ro MpeACTaBICHUA O MaTEepPHAIbHOM EIUHCTBE MHpPa, BAXKHYIO POJb
urparT GopMupyeMble XUMHEH MpeJCTaBICHUS O B3aUMONPEBPAIEHUSX DHEPTUU U 00
HBOJIIOIIMU BEUIECTB B MPHUPOE, O MYTSIX PEHIeHUs TI00aNbHBIX MPOOJIEM YCTOWYHUBOIO
pa3BUTHS 4YEJIOBEYECTBA — CBHIPbEBOM, JIHEPreTUUYECKOW, NHUILNEBOM M SKOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3alii BO3MOXKHOCTEH i CaMOpa3BUTUS U (POPMHUPOBAHUS
KyJbTYPBI JUYHOCTH, €€ 00IIeH U GYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (GOPMHpPOBAHWE MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEMH
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOSITEIbHOU y4aeOHOI JIESITEIbHOCTH,
AKCHEPUMEHTAIBHBIX U UCCIEI0BATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B TTOBCEJHEBHOM
KU3HU, TaK U B TPOPECCUOHATBHOMN JESATEIHHOCTH;

3HAKOMHT CO CIEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKIaIbIBAET OCHOBBI 1IEJIOCTHOTO
B3[UVISiJa HA E€IWHCTBO IIPUPOABI M YEIIOBEKA, SBISAETCS OTBETCTBEHHBIM JTallOM B
dbopMHUpPOBaHNY E€CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0YUYaFOIINXCS;

COoCOOCTBYET (DOPMHUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K OPHUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJl B JKOJOTMYECKOE OOpa3oBaHUE
00yJaromuxcs.



JlanHble HampaBieHUsT B OOyYEHUMHM XUMHU OO€CNeuuBalOTCs creuupuKon
collepKaHUsl y4eOHOro MpeaMeTra, KOTOpBIM SBJISETCS MEJaroruyeckd aganTHpOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHS OpPUEHTUPOBAH Ha
OCBOCHHE OOYyYaIOIMMHUCS CHUCTEMBbl IE€PBOHAYAIBHBIX TMOHATHH XHWMHH, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMbBIX MOHATHUH OPraHUYECKON
XUMHUH.

CtpykTypa coiep)kaHus MporpaMMbl IO XUMHHM CGOPMHpPOBAHA HAa OCHOBE
CUCTEMHOI0 noaxoza K €€ n3yueHuro. Conep:kaHue CKIAIbIBAETCS U3 CUCTEMBI IIOHATHUH O
XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI IOHATUNA 0 XUMHUYeCcKol peakiuu. O0e 3Tu
CUCTEMBI CTPYKTYPHO OPTraHW30BaHbI 10 MPUHIMITY MOCJIEI0BATENBHOIO Pa3BUTHUS 3HAHUM
Ha OCHOBE TEOPETHYECKUX NPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUH aTOMa U XUMHYECKOU CBS3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTUUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH IMOIYUYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEIHLHO OT OJHOTO YPOBHS K JIPYromy,
BBITIOJIHSIST  (YHKIIMM OOBSICHEHWUS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XUMHUU CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOW COCTABJISIONIEH HAYYHOM KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM MPHUPOJIBI,
LEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAHHMIO M METOJaM MO3HaHUs B Hayke. M3yueHue
XUMHH TPOUCXOAUT C MPHUBJICUCHUEM 3HAHUM U3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipy m3yuyeHHH XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHUKW OCHOB XHUMHUYECKOM
HAyKd Kak o00JIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, TPAKTHUYECKOW J1eATeTbHOCTH
YeJIoBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aa4ya y4eOHOro npeamera
cocTouT B (OPMHUPOBAHWU CHUCTEMBl XHMHUYECKHX 3HAHMM — BaXHEHIMX (HaKTOB,
MOHATHH, 3aKOHOB M  TEOPETUYECKUX  TMOJIOKEHUH, JOCTYNHBIX  000O0IIeHUH
MHPOBO33PEHYECKOTO XapaKTepa, si3bIka HAayKWd, B MPUOOIICHHH K HAyYHBIM METOJaM
MO3HAHUS MPU U3YYCHUH BEIIECTB U XUMHUUECKHUX peaKiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIFHBIX yYMEHHM W HMX NPUMEHEHHH B Y4eOHO-TIO3HABATENbHOW U y4eOHO-
HCCJIEI0BATENbCKON JESITENIBHOCTH, OCBOGHHHM NPaBWJI 0€30IaCHOrO OOpalleHust ¢
BEILIECTBAMU B IIOBCEAHEBHOM KU3HHU.

[Tpu n3ydeHnn XMMHUHN Ha YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHMs Ba)KHOE 3HAUECHUE
MpUOOpEN TaKKue 1eJH, Kak:

— (¢dopMHupOBaHWE  HWHTEJUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO,  COTPYJHUYECTBY, CaMOCTOSITEIbHOMY  HPHUHATHIO  PELIEHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;



— HANpaBJICHHOCTh OOYYEHHS HAa CHUCTEMaTHYeCKOe MPUOOIIEHHE O0ydYaronuxcs K
CaMOCTOSITEJIbHOM TMO3HABaTENbHOW JIESITEIBHOCTH, HAy4YHBIM METOJaM T[O3HAHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHue yCciIoBUHM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO O0YYAIOITUMHUCS OMbITA
pa3HOOOpa3HOW JEATENbHOCTH, TO3HAHUS W CaMOIIO3HAHUSA, KIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETCHITUH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IMYHBIX BHUJIOB
NeSATeNIbHOCTH;

— (opmupoBanue 0011l HYHKIIMOHATFHON U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBSCHATH U OIEHUBAThH SIBJICHUS OKPYXKAIOIIETO MHUPA, HUCIOIb3YS
3HaHUS W ONBIT, MOJYYCHHBIC MPU HM3YYCHUU XUMHUHU, MPUMEHATh UX MPU PEIICHUU
mpoOJieM B MOBCEAHEBHOM KU3HU U TPYJIOBOU ESITEIHHOCTH;

— ¢dopmupoBaHrue y OOyYalOMMUXCd TYMAHHUCTHYECKUX OTHOIICHHUM, MOHUMaHUS
IIEHHOCTH XMMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH DKOJOTHYECKH IeJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJISAX COXPAHEHHUS CBOETO 3J0POBbS U
OKPYXKAIOIIEH IPUPOJTHOM CPEJIbI;

— pa3BUTHE MOTHUBAIMU K OOYYCHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHUIO Ha OCHOBE YCBOCHHMsI OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TTPOGUJIS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUeHUS.

OO6mee 4yMciIO YacoB, OTBEAECHHBIX Ui M3Y4YCHUS XUMHU Ha YPOBHE OCHOBHOTO
obmrero oopazoBanusi, coctapiser 170 gacos: B 8 kinacce — 102 gacoB (3 vaca B HefeI0),
B 9 kiacce — 68 yacoB (2 4aca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuun. Ponp XMMUM B )KU3HU YEI0BEKA. XUMHUS B CUCTEME HayK. Tena u
BenecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSHUE BemecTB. [lonsTHE 0O
METOJlaX MOo3HaHUs B XUMUU. YucThie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJEKYJIbl. XUMHUUYECKHUE 3IEMEHThl. CUMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThlie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas ¢opmyna. BalleHTHOCTP aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcoOcCTaBa BemiecTB. OTHocuTenbHass artomHas Macca. OTHOcUTENbHas
MOJIEKYJIgpHasi Macca. MaccoBast 40JIsl XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUMU.

KommuecTBo BemectBa. Monb. MossipHas macca. B3anumMocBsI3b KOoJIu4yecTBa, Macchl U
yuciaa CTPYKTYPHBIX €AWHUIl BemecTBa. Pacuérel mo dopmylaM XUMHYECKUX
COECIMHEHUH.

OU3NYECKUE U XUMHUYECKHUE SIBIICHUS. XUMHUYECKasi peakuus U €€ mpu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIICCTB. XWUMHUUYECKue ypaBHeHUs. Kiaccudukarus XUMHUYECKHX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKON TMOCynoM, mpaBwiaMu paboOTbl B JabopaTtopuu U
npuémMamu oOpamieHus: ¢ JabopaTopHbIM 00OpYyJIOBaHHWEM, H3yYE€HHWE U OIUCaHUE
duznueckux CBOMCTB 00pa3ll0B HEOPraHMYECKUX BEIIECTB, HaONOIeHHE (HU3MUECKUX
(naBneHre BOCKA, TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIEHUE M KOHACHCAIUs
BOABI) M XUMHUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIIOTOM) SIBJICHUH, HAOJIOCHHE W OIMCAaHHWE IPHU3HAKOB
NPOTEKAHUS XUMMYECKUX peakiuui (pa3iokeHue caxapa, B3aUMOJCUCTBUE CEPHOU
KHUCIIOTBI C XJIOPUAOM Oapusi, pasioxenue rugapokcuna meau (1) mpu Harpeanuw,
B3auUMOJICHCTBHE Kelie3a ¢ pactBopoMm coid menu (Il), uzydenue crocoOoB pasjaeieHus
CMeced: ¢ TIOMOIIbID MarHuTa, (QUIbTpOBaHWE, BbIIAPUBAHUE, JAUCTUIUISAINS,
xpomaTtorpadus, MPOBEACHHE OYMCTKH TOBAPECHHOW COJIM, HAOJIOJCHUE W ONMHUCAHUE
pe3yJIbTaTOB IIPOBEICHUS ONbITa, WUIFOCTPUPYIOLWIETO 3aKOH COXPAaHEHUs MAacchl,
CO3JJaHHUE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeinue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucinopoa — 35ieMeHT U IPOCTOE BEUIECTBO.
Haxoxxnenue kucimopoga B mpupojne, (Gpu3MYecKkne W XUMHUYECKHE CBOWCTBa (peakiuu
ropenusi). Oxcunbl. Ilpumenenue xuciopona. CrnocoObl TONYYEHUS KHUCIOpOJaa B
naboparopuu U nOpomblnuieHHOCTH. KpyroBopor kuciopoga B npupoge. O30H —
aJuIo0TpoInHas MOAU(DUKALIKS KUCTOPO/Ia.



TeroBoil 3PppeKkT XUMUYECKON peakluH, TEPMOXUMUYECKUE YpPAaBHEHUS, dK30- U
SHJOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHHE BO3/yXa, YCUIICHUE
MapHUKOBOTO 3 PekTa, pa3pylnieHue 030HOBOTO CJIOS.

Bonopon — snemeHT m mpoctoe BemecTBO. HaxoxkaeHue Bomopoda B MPHUPOJE,
dbu3nUecKkue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObl mosiydeHus. Kuciorel u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHHUSIM.

@dusunyeckue cBoucTBa BoAbl. Boma kak pactBopurens. PactBopsl. HacwllieHHblEe U
HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJE. MaccoBas J10J1s1 BEIIECTBA B
pactBope. XuMHuueckue cBoMcTBa BOAbl. OcHOBaHudA. Poiib pacTBOpOB B MPUPOJE U B
KW3HU YesnoBeka. KpyroBopoT BOJbI B mpUpo/ie. 3arpsi3HEHUE MPUPOAHBIX BOJ. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Knaccudukanus neopranndeckux coegunenuit. Oxcunpl. Knaccudukamms okcuaos:
coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) H HecoJeoOpa3yroIue.
Homenknarypa okxcumoB. dusnueckue M XMUMHUYECKHE CBOWCTBAa OKcuaoB. I[lomydyeHue
OKCHJIOB.

OcHoBanms. Knaccudukaruss oCHOBaHMM: MIENIOYHM UM HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. ®Ousznyeckne ¢W XHMUYECKHME CBOWCTBA OCHOBAHWM.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Knaccuduxamus xuciaor. Homenknatypa xkucinor. @Pusnueckue u
XUMHUYECKHE CBOMCTBA KUCJIOT. Psn akruBHoctn MetaiuioB H. H. bekerosa. [lomydyenue
KHCJIOT.

Comu. Howmenknatypa coneid. Duszndeckue W XUMHYECKHE CBOMCTBa COJIEH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJEICHUE COAEpKaHUsI KHUCIOpPOJa B BO3AYyXE, IOIYUYEHHUE,
coOupaHue, pacrlo3HaBaHWE ¥  M3YYCHHE CBOWCTB  KHUCJIOpOJIa, HAOIIOACHUE
B3aUMOJICMCTBUSL BEUIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HMKHOBEHHS W IPEKpPaILCHUS
ropeHusi (moskapa), O3HaKOMJICHHE C oOpa3llaMH OKCHJIOB M OIMCAaHWE WX CBOICTB,
MoJlyuyeHue, coOupaHue, paclio3HaBaHWE M H3YYEHHE CBOMCTB BOAOpoAa (TOpEeHHE),
B3auMojieiictBue Boaopojga ¢ okcugom wmead  (ll)  (BO3MOXXKHO  HMCIOJIb30BaHHUE
BUJIeOMATEPUAIOB), HaOIOIeHNEe 00pa3I[OB BEIIECTB KOJTUIECTBOM | MOJIb, MCCIICIOBAHUE
O0COOCHHOCTEW PacTBOPEHUSI BELIECTB C PA3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBIICHHE
PacTBOPOB C OMPEAEIEHHON MacCOBOM JOJIEM pACTBOPEHHOIO BEUIECTBA, B3AUMOJCUCTBUE
BOJAbl C MeTaulaMu  (HaTpueM M KajlblieMm) (BO3MOXHO  MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), WCCIEIOBAaHUE OOpa3lOoB HEOPTaHWYECKUX BEIIECTB Pa3TUIHBIX
KJIaCCOB, HAOJIIOICHUE U3MEHEHUSI OKPACKUA UHANKATOPOB B PACTBOPAaX KUCIOT U IIEJIOYEH,
u3yueHue B3aumoneiicTBus okcuaa menu (ll) ¢ pacTBopoMm cepHOUl KHUCIOTHI, KUCIOT C



METaJUIAMM, pEaKkUUd HEUTpanu3aldyd, IOJIYyYECHUE HEPACTBOPUMBIX OCHOBAHWM,
BBITECHEHHE OJHOIO0 METAJUIa APYTMM W3 PACTBOPA COJIM, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeWIme KjIacChl HEOPraHUYECKUX COCTUHEHUI.

Iepuoanuyeckuii 3axkoH u Ilepuoanueckas cucrema XMMHYECKHX dj1eMeHTOB /I,
N. MenaeneeBa. CrpoeHne aTomMoB. XuMHUYeCKass CBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE PeaAKIUN

[lepBble TOMBITKU KIacCU(UKAIUN XUMHYECKUX dJieMeHTOB. [loHaTHe O rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAJIbI, TaJOTeHbl, HHEPTHHIC
rasbl). DJEMEHTHI, KOTOpble 00pa3yroT aMGOTEPHBIC OKCUIABI U TUIPOKCHUIBI.

[Tepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUUECKUX diiemeHToB 1. .
MenneneeBa. KopoTkonepuoanas u aiuHHonepuoHas hopmel [lepuoandeckoit cucTeMbl
xumuueckux aneMeHToB . M. Menneneesa. Ilepuoasl m rpynnbsl. OU3NYECKUNA CMBICI
NOPSIKOBOTO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenune atomoB. CocrtaB aromMHbIX snaep. M3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0OYEK aTOMOB TEpBbIX 20 XMMHYECKHUX 3JIeMEHTOB llepuonuueckoit
cucrembl JI. M. MeHnneneeBa. XapaKTepUCTHKa XHUMHYECKOTO »JJIEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTM  M3MEHEHHUsI  pajguyca aTOMOB  XHMHUYECKHUX  JJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOKMCTB MO TPYMIIaM U IMEPUOIAM.

3nauenue Ilepuoguueckoro 3akoHa u Ilepmogmyeckol CHCTEMBI XHUMHYECKHUX
3JIEMEHTOB U1 pa3BUTHS HayKH U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckas  cBI3b.  KoBajeHTHas  (moisipHass W HENOJISIpHAsA)  CBA3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl
OKUCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4deHre o0pa3lioB BEIIECTB METAUIOB U HEMETAIIOB, B3aUMOJICHCTBHE THIPOKCH 1A
OMHKAa C pacTBOpAMH KHCIIOT M IIEJIOYEH, IPOBEACHUE ONBITOB, WLIFOCTPUPYIOIIUX
MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (TOpeHue, peakiuu pa3iokKeHHUs,
COEMHEHU ).

Mexcnpeomemmunie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3C€M TMpU U3YYCHUH XUMHUU B 8§ Kiacce
OCYIIIECTBIIACTCS Yepe3 MCIOIB30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHITUH, TaK
W TOHSATHH, SBJISIOMIUXCS CHCTEMHBIMH JJI OTIEJIBHBIX MPEIMETOB €CTECTBEHHO--
HAY4YHOTO IUKJIA.

OO0uue ecTecTBEHHO--HAyYHbIE MOHSITHUS: HAy4YHbIA (PaKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaJgu3, CHUHTE3, KiIacCH(pUKAIUsA, TIEePUOAUIHOCTh, HAOIIOJECHUE, JKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPECHUE, MOJEIb, SIBIICHHUE.



®dusuka: marepus, aTroM, JJIEKTPOH, MNPOTOH, HEUTPOH, HMOH, HYKIWJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsjl, BEUIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (Qu3nuecKkue BEIWYUHBI, CIAUHUIBI HM3MEPEHHUs, KOCMOC,
IUIaHETHI, 3BE€3/1b1, COIHIIC.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJIbI, IOJIE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUUECKUX diiemeHToB 1. .
MengaeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMsl, KaIblUS U UX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucteme u CTpOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUJbl XUMUUYECKOW CBSI3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEHIETKH U BUa XUMHUYECKOU
CBSI3H.

Kinaccuduxaiys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHYECKHUE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3MYHbIM KJaccaM HEOPraHUYEeCKUX COCAUHECHUH,
T€HETHYECKAs CBSI3b HEOPTAaHUUYECKUX BEIIECTB.

Knaccupukanys XUMUYECKHX pEaKIHWil MO Pa3IudHBIM MpuU3HaKaMm (10 YHUCIY H
COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, 0 U3MEHEHUIO
CTENIEHEeW OKUCICHMS] XHMHYECKHX DJIEMEHTOB, 110 OOpaTUMOCTH, TI0 YyYaCTHIO
KaTaau3aTopa). IK30- U SHJIOTEPMUUECKHUE PEAKIIUH, TEPMOXUMUUECKUE YPaBHEHUS.

[TonssiTME © cKOpocTH XUMHYeCKOHM peakiuu. [loHatne o0 oOpaTUMBIX W
HEOOpAaTUMBIX XHMHYECKMX peakuusx. I[loHATHE O TOMOTEHHBIX U Te€TEPOTCHHBIX
peakuusax. Ilonstue o karanuze. [loHsATHE O XUMHYECKOM paBHOBECHH. {DaKTOPBHI,
BJIMSIONINE HA CKOPOCTh XMMUUECKON PEAKIIMH U TOJ0KEHNE XUMUUYECKOTO PAaBHOBECHS.

OKHUCITHTEIFHO-BOCCTAHOBUTEIbHBIC PEAKIINH, JICKTPOHHBIM OallaHC OKHCIMTEIIHHO-
BOCCTaHOBHUTEJIIBHOU peaxkuumu. CocraBneHue YpaBHECHUU OKHUCJIUTEJIbHO--
BOCCTaHOBUTEINIHHBIX PEAKIUH C UCTIOIB30BAaHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopust 3NEKTPOJUTHYECKON JTHUCCOLMALMUU. OJNEKTPOJUTHI M  HEIJIEKTPOJIUTHI.
Katuonbl, aHmoHbl. MeXaHU3M JUCCOIMALIMM BEIIECTB C Pa3IMYHBIMU BHJIAMU
XUMHU4YeCKOU cBsA3u. CTeneHp auccoruanuu. CuiabHbIE U cl1a0ble SJIEKTPOJIUTHI.

Peakuuu noHHOrOo 0OOMeHa. Y CI0BUs MPOTEKAHUS PEAKIIMII HOHHOTO 0OMEHA, MOJIHbIE
M COKpall¢HHbIE MOHHBIC ypaBHEHUA peakiuii. CBolCTBa KUCIOT, OCHOBAaHUM W COJIEH B
CBETE IMPEJCTABICHUI 00 AJICKTPONMTHICCKON auccornanny. KauyecTBeHHbIE peaKkIuyu Ha
HOHBIL. [loHATHE O THAPOIN3E COTEN.

Xumuueckuit IKcnepumenm:



O3HAKOMJIEHHE C MOJIETSIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB —
METAJJIOB U HeMeTauioB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB (XJOpuaa HaTpHs),
HCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTU XMMHMUYECKOW PEaKIMU OT BO3JECUCTBUS Pa3idUHbIX
(akTOpOB, HCCIEIOBAaHUE AJIEKTPOINPOBOJHOCTH PACTBOPOB  BELIECTB, IpoIecca
JTUCCOLIMALIMM KUCTIOT, IIeJouel U coiei (BO3MOXHO MCIIOJIb30BaHUE BUJIE0 MAaTEpPHAIOB),
MIPOBEJICHUE OMbBITOB, WLIIOCTPUPYIOIIUX MPU3HAKA NPOTEKaHUS pPeaKIUil HOHHOTO
oOMmeHa (oOpa3oBaHue oOcajika, BBIJIEJIEHHE Ta3a, OOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peEakuuil (ropeHwue,
peakuuu pasjoKEHMs, COEJUHEHUS), pacllo3HABaAHHE HEOPraHUYECKHX BEIIECTB C
OMOIIbI0 KAUECTBEHHBIX PEAKIIUN HA MOHBI, PEIICHNE IKCIIEPUMEHTATbHBIX 33/1a4.

Hemertanbl U MX coelMHeHUA

OO6mas xapakTepucTruka rajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
crenieHu okuciienud. CTpoeHue u (u3nuecKre CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOTCHOB.
XYMHUYECKHE CBOMCTBA HA MpUMEpPE XJIopa (B3aUMOJICHCTBUE C METAJUIAaMH, HEMETaIJIaMHU,
menoyamu). Xiaopoonopos. CosisiHass KHUCIOTa, XMMHYECKHE CBOWMCTBA, IOJYy4YEHUE,
npuMeHeHue. JleficTBue Xjopa M XJOPOBOAOPOJAa Ha OpraHU3M uejoBeka. Bakueilimume
XJIOPUBI U KX HAXO0XKJICHUE B PUPOJIE.

O6mas xapakrtepuctuka smeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia M Cephbl. AJUIOTpONHbIE MOAUGUKAIMK KHCIOpOAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOPO/, CTPOEHUE, PU3NUECKHE U XUMHUUYECKHe cBOWCTBAa. OKCHIbI
Cepbl KaK TPEICTABUTENU KUCITOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKUE U
XMMHYECKHE CBOMCTBA (00IIME Kak MpEICTAaBUTENS Kilacca KUCIOT U CHeludpuyeckue).
XVMMHUYECKHUE PEAKIUH, JISKAIINE B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOTYyYEHUsI CEpHOM
KkucioThl. [Ipumenenune cepHoit KUCIOThL. COM CEPHOM KUCJIOTHI, KAUECTBEHHAS] pEeaKIIUs
Ha cyiabdaT-uoH. Haxoxnenwe cepbl W €€ COCIMHEHUH B TMPUPOJE. XHUMHUYECKOE
3arpsA3HEHUE OKPY’KAIOUIEH Cpellbl COEAUHEHUSIMU CEPbl (KUCIOTHBIE TOXKIU, 3arPSI3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6mrast xapakrepucTtuka smeMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHW OKHCICHHUA. A30T, paclpoCTpaHEHUE B TMpHUpoie, GU3HYECKUE U
XUMHYECKUEe CBOMcTBAa. KpyroBopoT azora B mpupoje. AMMHUAK, ero (usuveckue u
XUMHYECKUE CBOWCTBA, MoJydeHHe U npumeHeHue. Comu amMMoOHMS, WX (U3HUECKHE U
XUMUYECKHE CBOMCTBA, NpruMeHeHue. KauecTBeHHasi peakiysi Ha HOHbI aMMOHHUSI. A30THast
KHCIIOTa, €€ TmodydeHue, (QU3NYeCKne ¢ XUMHUYECKHe CBOWCTBAa (00mue Kak
MPEICTaBUTENS Kjacca KHUCIOT W crnerudpuueckne). Vcmoap30BaHre HUTPATOB M COJEH
aMMOHHSI B Ka4€CTBE MUHEPAJIbHBIX YA0OpeHUH. XUMUYECKOE 3arpsI3HEHUE OKPYKatomIei
Cpelbl COCAMHEHUSIMH a30Ta (KUCJIOTHBIE JOKIH, 3arpsi3HEHUE BO3/AyXa, IOYBBI H
Bog10EMOB). Docdop, amnorponHsie Mogudukanuu gpochopa, Pu3MUecKue U XUMUIECKHUE



cBoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora, (u3MUecKMe U XUMHUUYECKUE
CBOIiCTBA, nosydyeHnue. Mcnonb3zoBanue (pocharoB B KaueCTBE MUHEPAIbHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB |V A-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHblE  CTENEHW  OKHUCIEHHs.  YIJEepoA,  aulIOTPOIHblE  MOJAU(DHKALUH,
pacnpocTpaHeHue B mpupone, (U3MYECKHEe U XUMHUYECKHE CBOWCTBa. AJCOpOLHMS.
Kpyrosopor yrinepoaa B mpupoae. Okcuabl yriepoaa, ux (U3MUYECKUE U XUMHUYECKUE
CBOICTBA, NEHCTBUE Ha KUBbIE OPraHU3MBbI, MOJYyYEHUE U MPUMEHEHUE. DKOJIOTHUYECKUE
npoOJieMbl, CBs3aHHbIE ¢ okcujaoM yriaepona (1V), runmoresa riio06anbHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIM 3(dekr. YronbHas Kuciaora U €€ Coild, UX (PU3NYECKHEe U
XMMHYECKUE CBOMCTBA, MOJTyYeHUe U npuMeHenne. KauecTBeHHas peakuus Ha KapOoHart-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHble TOHATUS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHHUAX
yriaepoaa (MeTaH, 3TaH, ATHJIEH, AalleTWJIEH, STaHOJ, TJMIEPHUH, YKCYCHas KHUCJIOTa).
[IpuponHble UCTOYHUKH YTIICBOIOPOIOB (yroib, MPUPOAHBIN ra3, He(PTh), MPOAYKTHI UX
nepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBINUICHHOCTU. [ToHATHE O OMOTOTHYECKH
BRXXHBIX BEIECTBAX: XUpaX, Oelkax, yrieBoJax — M HMX POJU B JKU3HH YEJOBEKA.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUH.

KpemHunii, ero ¢usnueckue M XMMHUYECKHE CBOICTBA, MOJYyYEHUE U TPUMEHEHHE.
Coenunenus kpemHus B npupoje. Ob6mue npeacraBieHuss o6 okcunae kpemuus (1V) u
KpeMHuEeBON kucioTe. CHIMKAThl, WX HCIOJIB30BaHME B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiiue  cTpouTenbHbIE MaTepUalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH,
xene300eToH. [IpoOrembl 6€30MacHOTO HMCHOJIB30BAHUSI CTPOUTENBHBIX MAaTEPUATIOB B
IIOBCEIHEBHOM KN3HMU.

Xumuueckuit IKcnepumenm:

U3ydeHre oOpa3lloB HEOPraHWYECKHUX BEIIEeCTB, CBOMCTB COJSHON KHCIIOTHI,
NPOBEJICHNE KA4YeCTBEHHBIX PEaKUUid Ha XJIOPUI-MOHBI M HAOIIOJIEHHE TMPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpAXKAOIINE PU3NUECKHE U XUMUIECKHE CBOMCTBA raJJOTEHOB U UX
COEMHEHMH (BO3MOXHO HMCIIOJIb30BAHUE BUAEOMATEPUaIoB), 03HAKOMIIEHHE ¢ 00pa3liamMu
XJIOpUAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpasliaMu cepbl U €€ COECIUHEHHUSIMHU
(BO3MOXHO HCIIOJIb30BAHHUE BHJIEOMATEpUANIOB), HaOJIOACHHE Mpoliecca OOYIIMBaHUSA
caxapa moJ JEWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCJIOThI, U3YYEHUE XUMHYECKUX
CBOMCTB pa30aBICHHON CEpPHOM KHUCIOThI, MPOBEJCHUE KAYECTBEHHOM peakIuu Ha
cynb(dar-uoH u HaOIIOAeHNEe TpU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HMUYECKUMU
cBOWicTBaMH a30Ta, (ochopa U UX COEAUHEHUH (BO3MOXKHO HCIOJIH30BAHUE
BUJIeOMATepUaoB), oOpasmamMu a30THBIX © (HOChHOPHBIX yHOOPECHMIA, TOTyYCHHE,
coOMpaHue, pacro3HABaHUE W M3YyUYEHHE CBOMCTB aMMMAKa, MPOBEJACHUE KAYECTBEHHBIX
peakiuii Ha HMOH aMMOHMSI U (ocdaT-UOH U H3YYEHUE NPU3HAKOB HMX MPOTEKAHUS,
B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIOTBI € MeAbl0  (BO3MOKHO



WCIIOJb30BaHUE BUJICOMATEPUATIOB), H3YyUYCHHE MOJCIECH KPUCTAUIMUECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, 03HAKOMJIEHHWE C TPOLIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTrasa, MoyyeHue, cooupaHue,
pacrno3HaBaHUE W HW3YUYEHUE CBOWCTB YIJIEKUCIOrO ras3a, MNPOBEICHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAaT-UOHBl M W3yYCHHE TMPU3HAKOB HX MPOTEKaHUS,
O3HAKOMIICHHUE v POAYKLIUEN CHJIMKAaTHOU IIPOMBIIIEHHOCTH, pelieHue
AKCIIEPUMEHTAJIbHBIX 3aJ1a4 10 TeMe «BakHelne HEMETAITbI U UX COSUHEHUS.

MeTaJJibl U UX COETHUHEHUS

OO6miasi XxapakTepUCTHKAa XMUMHUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU UX
noynoxxkeHuss B Ilepuonuueckoid cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u
ctpoeHus aroMoB. CTpoeHue weTamioB. MeTauMyeckass CBA3b M METaJUIMYeCcKas
KpUCTAJUIMYECKAsE PEHIETKA. DJIEKTPOXMMHUYECKUH  PSAJl  HANPSKEHU  METaJloB.
dusnyeckrue U XUMUYECKHE CBOMCTBAa MeTaJIoB. OO0IIME CIOCOOBI MOJYYeHHSI METaJIJIOB.
[TonsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuUIaBel
(cTanb, 4yTyH, TIOpATIOMUHUNA, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[IlesouHble MeTauIbl: TOJNIOKEHUWE B llepuoauueckod cHUCTEME XUMHUYECKHX
anementoB JI. WM. MenzaeneeBa, CTpOEHHME HUX aTOMOB, HAxXOXJICHUE B MPUPOIE.
dusnyeckne W XUMHUYECKHE CBOMCTBa (Ha mpumMmepe HaTpus W Kamus). Okcuasl U
TUIPOKCHUIBI HATPUS U Kaiud. [[pyuMeHeHre 1MIeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHuii M KaJIbIIMii: MoJio)keHue B lleproamueckoi
cucremMe xuMudeckux asemMeHnToB Jl. . MenzaeneeBa, CTpoeHUE UX aTOMOB, HAX0XJECHHUE B
npupojae. Pu3MyecKkue U XUMHUYECKHME CBOMCTBA MarHus W Kaiublius. Baxneiiiue
COeMHEHUs KanbIus (OKCHUM, THAPOKCHA, coju). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHui: nosiokeHue B Ilepuoauueckoit cucreme xuMudeckux snementoB 1. U.
MenpeneeBa, CTpOCHHE aToMma, HaXOXJeHUE B mnpupoje. PU3HMYECKUE U XUMHUYECKHUE
cBoMcCTBa amfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA aTIOMUHUS.

Keneszo: mosoxkenune B llepuonmueckor cuctemMe XUMUUYECKUX diemeHToB I, H.
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXJIEHHE B Mpupoje. DPu3MdYecKkne W XUMHUUYECKHUE
cBoicTBa keneza. Okcuapl, ruapokcuasl U conu xenesa (l1) u xenesa (ll), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C 00pa3llaMH METaUIOB M CIUIABOB, MX (PU3MYCCKUMH CBOWCTBAMHU,
HU3y4YEHHE pe3yIbTaTOB KOPpO3UH METaJJIOB (BO3MOKHO VCMOJIb30BAHUE
BHJICOMATEpPUAJIOB), OCOOEHHOCTE B3aMMOJICHCTBHUS OKCHJIa KaJblUS M HATPHUS C BOJOM
(BO3MOYHO HCIOJIb30BAHUE BHUAECOMATEPHUATIOB), UCCICIOBAHUE CBOMCTB >KECTKOM BOJIHI,
npoliecca ropeHus Kejae3a B KUCI0poJie (BO3MOKHO HMCTOJIH30BaHHUE BHICOMATEPUATIOB),
MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEaKIMi Ha MOHBI: MarHUS, KaJblIUs, aTIOMUHHS,
uunka, sxeneza (I) u xeneza (1), mequ (), HaOmonenwe u omucaHue MPOIECCOB



OKpalIMBaHUs TUIAMEHW MOHAMHU HATpUA, Kalus W KaJbIUs (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUAaJIOB), HCCIEIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHAA aTIOMUHHUS U
THJIPOKCH/IA [TMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 337a4 10 Teme «BaxxHeiimme MeTanis
U UX COCTUHECHHUS.

XHMHA U OKpPYKa0LIas cpeaa

BemecrBa u marepuasnibl B IIOBCEIHEBHOW JKM3HM 4esnoBeKka. be3omacHoe
WCTIONb30BAaHUE BEIIECTB W XHUMHUYECKHX peakiuii B ObiTy. IlepBas momomis mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XuMUYeCcKoe 3arps3HEHHE OKpYXalomiedl cpeapl (MpeaenbHas — JIOMyCTUMAast
KOHIeHTparus BemecTB, ganee — [IJIK). Ponp xumum B pemieHUH 3KOJIOTHUYECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

u3yuyeHue oO0pas3loB MaTepuaioB (CTEKIO, CIJIaBbl METAJIOB, IOJUMEPHBIS
MaTepHabl).

Mesxcnpeomemnvle ceasu

Peanmszamusi MeXNpeIMETHBIX CBsI3ed TMpW HM3YyYeHUHM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIIOIh30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U
TIOHSATHUH, SBISIONINXCS CUCTEMHBIMH JJII OTACIBHBIX MPEAMETOB €CTECTBEHHO--HAyYHOTO
IIUKJIA.

OO0muMe ecTecTBEHHO-Hay4YHbIE MOHATHS: HAY4YHBIA (DAaKT, TUIOTE3a, 3aKOH, TEOpHSs,
aHanM3, CHUHTE3, KiIaccuPUKalusa, TMEepUOJUYHOCTh, HAOIIOJEHNE, OKCIIEPUMEHT,
MOJIETUPOBAHKUE, HM3MEpPEHUE, MOJENb, SBJICHHE, MapHUKOBBIM 3(P(HEKT, TEXHOJIOTHs,
MaTepHabI.

®dusnka: martepusi, aTOM, OSJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIHWJ, HW30TOIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsiji, MPOBOJHHUKHU, MOIYIPOBOIHUKH,
TURIIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHCTaJUNIMYECKas pem€rka, CIaBbl, (Quandeckue
BEJMYUHBI, €JMHULBI H3MEPEHHs,, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
Connre.

buonorusi:  ¢dorocunTes, agbixanwe, Ouocdepa, OSKOCHCTEMa, MHUHEPATbHBIC
y0OpeHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MUTATENIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIC TMOPOJIBI, IOJIC3HBIC
MCKOTaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOAC¢ OOydYeHUS XWMHH B €IUHCTBE Y4YCOHOW W BOCIHTATEIHLHOMN
JESATETHPHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHHCKUMH COITMOKYJIBTYPHBIMH U
JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, MTPUHATHIMH B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI U CITOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIUAIN3AIINN
00y4Jaromuxcs.

JIMYHOCTHBIC PE3YJIBTATHl OTPAKAIOT TOTOBHOCTh O0YUYAKOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOW TTO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIUN M PACITUPEHHUE OTBITA IEITCILHOCTH Ha
e€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOIICHHUS K OTCUYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICJUIO, TTOHMMAHHUS 3HAYCHUS XMMHUYCCKOW HAYKW B KU3HH COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH  BIAJNETh JOCTOBEPHOH WHQOpMAIMEH O TMEepeaoBBIX
JTOCTHKEHUSAX M OTKPBITHSAX MHPOBOW M OTCUYCCTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HaY4YHBIX 3HAHHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA,

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEJICTABIICHUSI O COIMAIBHBIX HOpPMax W MPaBUIIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJJICKTUBE, KOMMYHHKATHBHOW  KOMIIETCHTHOCTH B  OOINECTBEHHO  TIOJIE3HOM,
y4eOHO-MCCIIE0BATEILCKON, TBOPUECKOW M IPYTHX BHIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW ACSITENLHOCTH TIPU BBITOJIHEHUW YUCOHBIX, ITO3HABATEITHHBIX
3a/a4, BBIMOJHCHUA XHMHYECKUX OKCIICPUMEHTOB, CO3JaHHHA YUYEOHBIX IPOCKTOB,
CTpEMJICHHS K B3aWMOIIOHUMAHHWIO ¥ B3aWMOIIOMOIIM B TIPOIECCe 3TOH y4eOHOM
JESATEILHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE M IMOCTYIKH CBOMX TOBApHIIEH C
MO3WIIMA HPABCTBCHHBIX W TIPABOBBIX HOPM C YUYETOM OCO3HAHHUS TOCIEICTBUN
MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHMUS .

MHPOBO33PEHUYECKHUE TPEJCTABICHUS O BEHIECTBE M XUMHUYECKOM peakiuu,
COOTBETCTBYIOII[ME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY JIJISI
MOHUMAHUSI CYINHOCTH HAYYHOW KApTUHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJBI, B3AUMOCBS3SIX YEIIOBEKa C MPUPOTHON CPEoi, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIE MOTHBBI, HAMPABICHHBIC HA MOJYYCHHE HOBBIX 3HAHUH MO XUMHH,
HE0OXoMUMBbIE NIl O0BsICHEHUST HAOI0/IaeMbIX MPOIECCOB U SIBICHUH, MMO3HABATEIIHHOM,
WHOOPMAITMOHHON M YUTATEIIbCKOW KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CaMOCTOSITEIIHHOU
paboThI ¢ y9eOHBIMU TEKCTAMH, CIIPABOYHOMN JUTEPATypOH, JOCTYIMHBIMU TEXHUYCCKUMU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTHI;



MHTEpEC K OOYYEHHIO M MO3HAHUIO, JTH0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa3oBaHUI0, MPOEKTHON U HCCIEN0BATEIBLCKON AESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0YyUEHUS B JlaJbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHUE TMOCJCACTBUN M HENPUSTHE BPEIHBIX
NpUBBIUEK  (YNOTpeOJeHUs  aJdKOrojs, HApKOTHKOB, KypeHHUs), HEOOXOJIUMOCTH
cOOJIIOICHUS TIPABUJT O€30MACHOCTH MPU OOpAIEHNH ¢ XUMUUYECKUMHU BEIIECTBAMU B OBITY
U PEATbHOU KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpPEC K MPAKTHYECKOMY H3Y4YEHUIO Tpodeccuii W Tpyaa pazIMdyHOro poja,
yBaXXEHUE K TPYAYy U pe3yjbTaraM TPYAOBOM NEITEIHHOCTH, B TOM YHCIE HAa OCHOBE
NPUMEHEHHS] TPEAMETHBIX 3HAHUM MO XHUMHHM, OCO3HAHHBIA BBIOOP WMHAMBUIYATHHOU
TPAaCKTOPUU TPOJIOJDKCHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHEIIHOM
npodecCHOHaTBbHON JICSITEIPHOCTH W PAa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTH
aJanTHPOBATLCA B PO ecCHOHATBHOM Cpejie;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS

HKOJIOTHYECKHU 1IEeJIECO00Pa3HOE OTHOIIEHUE K MPUPOJIE KaK MCTOUYHHKY >KM3HU Ha
3emile, OCHOBE €€ CYIIECTBOBaHHWS, MOHMMAaHHE IEHHOCTH 30pPOBOr0 M 0OE€30MacHOTO
oOpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHWE IIEHHOCTH COOMIOACHUS TMpaBUil 0E30MaCHOTO
MOBE/ICHUSI TIPU pabOTe C BEIECTBAMHM, a TAKXKE B CUTYAIUAX, YTPOKAIOUIUX 310POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUSA, TTOJIy4aeMble TIPU U3YYCHUH XUMUU, ISl peIIeHUs
3aJla4, CBS3aHHBIX C OKPYKAIOWIEH NPUPOJHOW CpEIoW, Il TOBBIIMICHUS YPOBHS
HKOJIOTHYECKON KYJIbTYPhl, OCO3HAHHUS TI00aJBFHOTO XapaKTepa 3KOJIOTHMUECKUX MpodiieM
U IyTEN UX PELICHHS TOCPEICTBOM METOAOB XUMHUH, SKOJIOTUUECKOTO MBIIIUICHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLIMAJILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocTtaBe meTanmpeaMeTHBIX pe3yabTaTOB BBIICIAIOT 3HAUUMBbIE 111 (HOPMHUPOBAHUS
MHUPOBO33pEHUSI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOpHSs, MPUHIUI, THUNOoTe3a, (akrT,
CUCTEMa, TMPOLECC, AKCIEPUMEHT U APYroe.), KOTOPbIE MCIOJB3YIOTCS B E€CTECTBEHHO-
Hay4YHbIX YYEOHBIX MpEIMeTaX M IO3BOJISIIOT HAa OCHOBE 3HAHUW M3 3THUX MPEIMETOB
dbopMHUpOBaTH TPECTABICHNUE O IETOCTHOW HAYYHOW KapTHHE MHpA, U YHHUBEPCAIbHBIC
ydeOHble JelcTBHUS (IMMO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOPHIC
oOecrieunBalOT (HOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY TUIAHHUPOBAHUIO U
OCYIIIECTBIICHUIO YUeOHOM IEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHUS



ba3oBble Jloruueckue aeicTBUS:

YMEHHMSI MUCIIOJb30BaTh MPUEMBI JOTMUYECKOTO MBIIUICHUS HPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICI XUMUYECKUX TOHATUH (BBIIEIATh HX XapakTEpHbIE MPU3HAKH,
YCTaHaBJIUBaTh B3aUMOCBSI3b C JAPYTUMU TOHSATUSIMHU), MCHOJb30BATh TMOHSATUS IS
OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBIICHUM, BBIOUpPATh OCHOBAHUSI M KPUTEPHUH IS
KJIaccupuKalMi XUMHUUYECKHUX BEIIECTB W XUMUUYECKUX PpEaKIUi, YCTaHABIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HW3YUYEHHS, CTPOUTH JIOTUYECKHE
paccyxaeHusi (MHIYKTUBHBIE, JEIyKTUBHBbIC, IO AaHAJOTWH), JeJaTh BBIBOJBI U
3aKJIFOUYCHUS

yMEHHUE TPUMEHITh B  TMPOIECCe TMO3HaHUS TMOHATUS  (MPEIMETHBIE U
MeTanpeaIMeTHbIE), CHUMBOJUYECKHE (3HAKOBBIC) MOJIENU, WCIOJIb3yeMble B XUMHH,
npeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XUMHHU MOJCIbHBIC TMPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTA), XUMu4eckasi (hopmMyJsia U YpaBHEHUE XUMUUYECKOUN
peakIuu — NP PEIIeHUU y4eOHO-TIO3HABATEIBHBIX 3a/1ad, C YYETOM ATHUX MOJEIbHBIX
NPEACTaBICHUN BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKH H3y4aeMbIX
OOBEKTOB — XUMHUUYECKHUX BEIIECTB W XHUMHUYCCKUX PEaKIHi, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIIC/ICTBEHHBIC CBS3M M TMPOTUBOPEYUS B H3y4aeMbIX
MPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTebCKe 1eMCTBUS.

YMEHHE UCIOJb30BaTh MOCTABJICHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MMO3HAHMS,
a Takke B KaueCTBE OCHOBHI i1 ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

npuoOpeTeHre OIbITa M0 TJIAHUPOBAHUIO, OpPTaHU3AIMN U MPOBEICHUI0 YUCHUYECKUX
OKCIICPHUMEHTOB, yMEHHE HaOJoAaTh 3a  XOJOM  IIpoIecca, CaMOCTOSITEILHO
IIPOTHO3UPOBATH €T0 PE3yNIbTaT, POpMYIUPOBATH 000OIIEHUS U BBIBOJBI 110 PE3yIbTaTaM
IPOBEAEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOJeIaHHOMN padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHAJIU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAITUIO PA3IMYHBIX
BUJIOB W (GOpPM TIPEACTABICHUSA, IIOJIy4aeMyl0 M3 Pa3HBIX MCTOYHHKOB (HAy4YHO-
MOMYJIsipHAsl JUTEepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBIE IOCOOUS, PECypChl
HNHuTepHeTa), KpUTHYECKH OIEHUBATh MIPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TIPHMEHSATHh PAa3IUYHBIC METOABl M 3alpoChl TPH ITIOMCKE M O0TOOpe
WH(pOpPMAMK U COOTBETCTBYIOIIMX JTAHHBIX, HECOOXOAUMBIX JIJIS BBIMIOJHEHUS YUYCOHBIX U
MMO3HABATEIBHBIX 3a/Ja4 ONPEACIIEHHOrO THITA, IPHOOPETCHHWE OmIbiTa B 00JaCcTH
HCTOJIb30BaHUsA MH)OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIaJEHUE KYJIbTYpOi
AKTUBHOTO HCTOJIb30BaHUS Pa3IMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOHMPATH
ONTUMAJIBHYI0 (GOpPMYy TpEACTaBiICHUS HHOOPMAMK W WUIIOCTPUPOBATH PpEIIacMbIC
3a7]a4d  HECJIOXKHBIMH CXEMaMH, JIharpaMmaMu, APYyruMu (opmamMu Tpadukd M HUX
KOMOWHAIIMSIMU,



YMEHHE HCTIOJIh30BaTh U aHAJIM3UPOBATH B Mpolecce Y4eOHOM U UCCIeI0BATEIbCKOM
JEATENHPHOCTH WH(OPMAIIMI0O O BIMUSHUM TPOMBIIUICHHOCTH, CEJIBCKOTO XO3SIHCTBA U
TPAHCTIOPTa Ha COCTOSTHUE OKPYXKAIOIMIEH TPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHHUs 3aJlaBaTh BOINPOCHI (B Xojae auaiora W (WiM) AUCKYCCHUU) IO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYIUPOBATH CBOM MPEJIOKCHUS OTHOCHUTEIHHO BBITTOJTHCHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHS TPEACTABIATh MOJYYCHHBIC PE3yJIbTAThl MO3HABATECILHON NEATCILHOCTH B
YCTHBIX WM THCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTAIUI0 PE3yJIbTAaTOB BBIMOJTHEHUS
XUMHUYECKOr0 JKCIepuMeHTa (J1abopaTOpHOrO OIMbITa, JabopaTopHOW pabOTHl IO
MCCIICJIOBAHUIO CBOMCTB BEIIECTB, yUEOHOT'O MPOEKTA);

YMEHHS  y4eOHOTrO  COTPYJHHYECTBA CO  CBEPCTHUKAMH B  COBMECTHOU
MO3HABATEILHON W HCCIICOBATCIIbCKOW JEATECIBHOCTH TPH PEIICHWH BO3HUKAIOIIUX
npobsieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3HMIHN (0OCYXKIEHUS,
OOMEH MHCHHMSMH, «MO3TOBBIC IITYPMbI», KOOpPJWHAIIMS COBMECTHBIX JCHCTBUH,
OTIpEJICIICHIE KPUTEPUEB I10 OIICHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PeryisiTuBHBIe YHHBeEPCAIbHBIE YUeOHbIE eiiCTBHSI:

YMEHHE CaMOCTOSATEIBLHO ONPEACIATh IEId  JSATEIBHOCTH, ILIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATH U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambosee 3¢h(EeKTUBHBIE CHOCOOBI pEIICHHS Y4eOHBIX W
MO3HABAaTEIbHBIX  3aJlad, CAMOCTOSITEJIBHO  COCTAaBISATh  WJIM  KOPPEKTUPOBATh
NPEJIOKEHHBIN alTOPUTM JEUCTBUIM NPU BBHINOJHEHUU 3aJaHUN C Y4ETOM MOTYUEHUS
HOBBIX 3HAHMN 00 wu3ydyaeMblx OOBEKTaX — BEIIECTBAX M peaklusAX, OICHUBATH
COOTBETCTBHME TIOJYYEHHOTO pe3yjbTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh U
aHAM3UPOBATH KOHTEKCTHI, MPEAJIaraeMble B YCJIOBUU 3a/IaHUN.

MHNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yJdbTaTOB IO OCBOCHHUIO OOS3aTENIBHOIO COJICPKaHUSA,
YCTaHOBIIGHHOTO JaHHOHM deaepanbHoi paboyeil mporpaMMoi, BBIICISIOT: OCBOCHHBIC
0o0ydJaromuUMHCsT HaydHBIE 3HAHUS, YMEHHUS M CIIOCOOBI JCHCTBUM, crenuduaeckue s
MpeaMEeTHON o0macTu «XUMUS», BUIBI AEATEIHHOCTU IO TIOJYYSHUIO HOBOTO 3HAHUS, €TO
WHTEPIpETAlii, MPeoOpa30BaHUI0O W TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX W HOBBIX
CUTYaIUsX.

K kxonmy oOydenuss B 8 KkJiacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PAacKphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TOHSITHH: aToM, MOJIEKYJa,
XAMHYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, CMECh (OJMHOPOIHAS U
HEOJHOPOJHASI), BAJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAas M MOJEKYyJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J0JIsI XUMUYECKOTO DJIEMEHTA B
COCIMHEHUH, MOJISIPHBIH 00BEM, OKCH/I, KHCIIOTA, OCHOBaHHE, COJTb,



AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XUMUUYECKash peakius, Kiaccupukanus
pEaKUUii: peaklMyi COCIUHEHUS, PEAKUIHUH Pa3JI0KEHUS, PEAKIHH 3aMEUICHUS, PEeaKInu
oOMeHa, 9K30- M IHAOTEPMHUECKUE PEaKIuu, TErIoBou 3¢ (deKT peakiuu, sSapo aToma,
AJIEKTPOHHBIM CJIOW aTroMa, aToMHas oOpOuTalnb, paguyc aToMa, XHMHUYECKas CBS3b,
MOJISIpHAsl W HEMOJIApHAsh KOBAJEHTHAs CBsI3b, MOHHAA CBA3b, HMOH, KAaTHOH, AaHHUOH,
pacTBOp, MaccoBasi 107151 BelleCcTBa (MPOLIEHTHAsI KOHIICHTpAIsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSTh 3TH
MOHATHS NPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUM;

e HCMOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JJISi COCTaBlIeHHs (DOPMys BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

e OIpeJeNsaTh BAJIGHTHOCTh AaTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHECHUSX, CTCTICHb
OKHCJIEHUSI JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY  KJacCcy CoeAuHeHuW 1o (dopmyliam, BHJI XUMHUYECKOW CBS3H
(KoBaJIEeHTHAsI M1 MOHHAs) B HEOPTAHUYECKUX COCIUHEHUSX;

e packpeiBaTh  cMmbici  Ilepuommueckoro  3akoHa JI. WM.  Menngeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOJUUYECKONM 3aBUCUMOCTH CBOMCTB XHWMHUYECKHX
3JIEMEHTOB OT UX TOJIoKeHUsA B Ilepuoauueckoi cucteMe, 3aKOHOB COXPAHEHHSI MACCHI
BEILECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOraJipo;

e ONUCHIBATH M XapakTepu3oBaTh TabnuuHyio (opmy Ilepuoanueckoii cucTeMbl
XUMUYECKUX DJJIEMEHTOB: pa3iIuvaTh IOHITUS «rJIaBHasg noarpynna (A-rpynmna)» u
«mmobounass moarpymnmna (b-rpynma)», Manbie U OONbIIME TEPHOILI, COOTHOCUTH
o0o3HaueHusi, KOTopble HMeroTcs B Tabmmie «llepuomuyeckas cucreMa XUMHUYECKUX
sanementoB JI. M. MeHneneeBa» € YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB
XUMHYECKUX OJJIEMEHTOB (COCTaB U 3apsn sjapa, oOIlee YHCIO DSJIEKTPOHOB U
pacrpeneeHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIAacCUPUIIMPOBATh XHUMHYECKHE DJIEMEHTHI, HEOPTaHMYECKHE  BEIIECTBa,
XUMUYECKHE peakuuu (MO0 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO
TEIIOBOMY 3P (DEKTy);

e XapaKTepHU30BaTh (OMHCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIACCOB,  NOATBEP)KJIasi  ONMCAaHWE  INpPUMEPAMH  MOJICKYJISPHBIX  ypaBHECHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

e TIPOTHO3UPOBATH CBOVMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'0 COCTaBa,
BO3MOXXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPAIIECHNUN B Pa3JINYHBIX YCIOBHSIX;

e BBIYUCIATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BEIIECTB,
MAacCCOBYIO JOJII0 XMMHUYECKOT0 3J€MEHTa Mo (opMysie COEIUHEHHS, MACCOBYIO OJIO
BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOU PEAKIINH;

e IPUMEHSTH OCHOBHBIC ONEPALUN MBICIUTEIBHON JESATEIbHOCTH — AaHAINA3 W
CHHTE3, CpaBHEHHE, 0000IeHne, CHUCTEeMaTU3alMio, KIAaCCU(PUKALNIO, BBISBICHUE
MIPUYMHHO--CJICICTBEHHBIX CBSI3€d — JUISl M3YYEHHUS CBOWCTB BEIIECTB M XWMHYECKUX



peakluii, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS — HaAOIIOAEHHE, W3MEpPEHHE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (peasIbHbIA U MBICIICHHBIN );

e CIEAOBAaTh NpaBWJIaM IMOJb30BAHUSA XHUMHUYECKOH MOCYynod M J1ab0opaTopHBIM
o0opyAoBaHMEM, a TaKKe NpaBWiIaM oOOpalleHUs C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIMSIMU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIBITOB MO MOJIYYEHHUIO U
coOMpaHuI0 Tra3000pa3HBIX BEHIECTB (BOAOpPOAA U KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C ONPENENIEHHON MAacCOBOM JOJEW PACTBOPEHHOTO BEIIECTBA, ILIAHUPOBATH U
MPOBOJUTh XHMHUYECKHE OSKCHEPUMEHTHl MO pAcClnO3HABAaHHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOILBbIO MHAUKATOPOB (JIakMyc, peHondTarent, METUIIOPAHXK U APYTHE).

K koHmy oOydenuss B 9 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKHUX TOHITHH: XUMUYECKHN DIJIEMEHT,
aToM, MOJIeKyJa, HWOH, KaTHOH, AaHHMOH, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas peakulus,
XUMHYECKasi CBS3b, TEIUIOBOM A (eKT peakiuuu, Mojb, MOJSIPHBIA 00BEM, pacTBOp,
ANEKTPOIHUTHI, HEDIEKTPOJIUTHI, AIEKTPOJIUTUUYECKAsT JAUCCOLMALMSA, PEAKIUU HOHHOTO
oOMeHa, KaTaJlh3aTop, XUMHUYECKOe paBHOBecHE, 0OpaTMMble U HEOoOpaTHUMbIE pEaKIUH,
OKHUCJIMTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBIIEHHE, AJJIOTPOIHS, aMPOTEPHOCTh, XUMHUUYECKAas CBSI3b (KOBAJICHTHAsI, MOHHAS,
MeTaJInyeckas), KpUCTAIMYecKas pem€Tka, KOPpO3Us METaJIOB, CIUIaBbl, CKOPOCTh
XUMUYECKOW peaKkuuu, MpeaeiabHo aomyctumas konuentpauus [1IK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U IPUMEHSTh 3TU
HNOHSTUS NPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;

e HCIIOJIH30BaTh XUMHUYECKYIO CHMBOJIUKY JJI COCTaBieHUS (POpPMYIN BEIIECTB U
YPaBHEHUN XMUMHUYECKUX PEAKIIHI;

e OMpENENsATh BAJECHTHOCTh U CTENEHb OKHUCIEHUS XUMUYECKUX DJJIEMEHTOB B
COEIMHEHUSAX PA3JIUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIacCy
coenmuHeHnd 1o (dopmyraMm, BHA XUMHUYECKOM CBs3W (KOBaJICHTHAs, WOHHA,
METaJNIMYECKasi) B HEOPTAHNUUECKUX COCTMHEHUSX, 3apsi/] HOHA 10 XUMUYECKON Qopmyiie,
XapakTep cpedbl B BOJIHBIX pAacTBOpaXx HEOPTraHWUYECKUX COCAUHEHUMN, THUII
KPUCTAJIMYECKOW PEHIETKM KOHKPETHOTO BEIECTBA;

e packpeiBaTh cmbicn lIlepuommueckoro 3akona JI. WM. Mengeneesa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHUE: OMHUCHIBATh M XapaKTepU30BaTh TAOIHYHYIO (PopMy
[lepuognyeckoil CUCTEMBl XHMHYECKHUX DJJIEMEHTOB: pa3iNyaTh TIOHATHUS «IJIaBHAA
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymnma)», Manble u OoJiblive
NEPUO/bI, COOTHOCUTh OOO3HAUEHUS, KOTOPhIE MMEIOTCS B MEPUOIUYECKON TaliHIle, C
YUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XMMHUYECKUX DJEMEHTOB (COCTaB M
3apsAl A1pa, O0Ilee YUCIO 3JIEKTPOHOB U PACHpPENETICHUE UX IO AIEKTPOHHBIM CIIOSIM),



OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCJIMHEHUM B
npeaesax MaJlblIX MEPUOIOB U TJIABHBIX MOATPYIII ¢ YUETOM CTPOEHUS UX AaTOMOB;

e KJIACCU(PUIMPOBATH XHUMHYECKHUE  DJIEMEHThl, HEOPraHWYeCKHe  BELIECTBa,
XUMHYECKUE peakiuu (M0 4YHMCIy M COCTaBy Y4YacTBYIOLIMX B pEaKUUU BELIECTB, IO
TerI0BOMY 3P (DEKTY, M0 U3MEHEHUIO CTEIICHEN OKUCIEHUSI XUMUYECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATH) OOLIME U CreUU(PUUECKHEe XMMHUYECKHE CBOMCTBA
MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKJasi ONKCAHWE MPUMEpPAMU MOJIEKYISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

e COCTaBJIATh YPaBHEHUS JJIEKTPOIUTHYECKON AMCCOLMALMU KHUCIOT, LIeJoued U
CoJiel, TOJNHBIE M COKpAIIEHHbIE YpaBHEHHsS peakUuuid HOHHOTO OOMEHa, ypaBHEHHS
peakuuii, MOATBEPXKIAIOIIUX CYIIECTBOBAHUE TN'€HETUYECKON CBS3M MEX]y BeELIECTBAMU
Pa3TUYHbBIX KJIACCOB;

e PaCKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU MOCPEICTBOM
COCTAaBIICHHUS JIEKTPOHHOI0 0ajaHca ATUX PeaKkluid;

e MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUHN B PA3IMUHBIX YCIOBUSX;

e BBIYHUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYI0O U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JeMEHTa 1Mo (opMyse COEIMHEHHS, MAcCOBYIO JOJIO
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON peaKIlvH;

e COONIIONATh TpaBUja TOJIL30BAHUS XHUMHUYECKOM TOCYyHoi H J1abopaTOPHBIM
o0opyaoBaHMEM, a TakKe IpaBuia oOOpalieHUusi C BEIIeCTBAMH B COOTBETCTBUU C
UHCTPYKIMSIMU T10 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

e MPOBOJUTH pPEAKIMH, TOATBEPKIAIOIMINE KAYECTBEHHBIM COCTAaB pPa3IUYHBIX
BEIIIECTB: PACIO3HABAThH OMBITHBIM ITyTEM XJIOPHUI-, OpOMUI-, HOIHI-, KapOoHaT-, hocdart-
, CHJIMKaT-, Ccynb(dar-, THAPOKCUI-HOHBI, KAaTHOHHl AMMOHHUS W HOHBI H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAX HEOPTaHUUECKHUX BEILECTB;

e NPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON JAEATEIbHOCTH — aHalu3 HU
CHHTE3, CpaBHEHHE, 0000IICHHE, CUCTEMATHU3AIINIO, BBISIBIEHUE TPUYHMHHO-CIIEICTBEHHBIX
CBS3€H — JUISl U3YUYEHHSI CBOMCTB BEIECTB U XUMUYECKUX PEAKLUI, €CTECTBEHHO-HAay4YHbIE
METO/Ibl IO3HAHUS — HAaOI0/IEHNE, U3MEPEHHUE, MOJEIUPOBAHNE, SKCIIEPUMEHT (peaIbHbIHI
Y MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 26 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 31
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 4 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 4 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 32 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 45

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

31 XAMHUYECKHX dieMeHToB 1. U. 15 https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XumMu4decKas CBS3b.
3.2 OKHUCIUTEIBHO- 7 bubamorexa [OK
https://m.edso00.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [{OK
Hroro no paseny 22 https://m.edso00.ru/7f41837¢
Pe3epBHOE Bpemst 4 Bubnmorexa [JOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
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KanengapHo reMaTuyeckoe nJiaHupoBaHMe 10 XUMHH B 8 KJi1acce

Ne HasBanue TeM u ypokoB [omaluHee 3agaHmne
JlaTa
Tema 1: [lepBoHauajibHble XUMHYecKHEe MOHATHS. (31 YacoB)
1 1.Ilpenmer xumuu. Bemectsa. §1
ynp.5
2 2.IIpaBuna TeXHUKU O€3011aCHOCTH IIpU paboTeE B §3
KaOWHETe XUMUHU. XUMHUYECKOE 000pyI0BaHHE.
3 3.JIpakTuueckast padora Nel: «IIpuémbl oOpameHus
¢ J1a00PaTOPHBIM IITATHBOM H CIIMPTOBKO».
4 4 Yuctele BeNIeCTBA U CMECH.
§4,ynp.2 ctp.17, §5
3) S.JIpakTnueckas padora Ne2: «OQuuncrka
3arpsi3HEHHOM MOBAPEHHOM COJIN»
6 6. dusnyeckre U XUMHYECKUE SIBJIEHUSL. §6, ynp.2
7 7. ATombl 1 Mosiekyiibl. [IpocTeie U coxHbIe BenecTBa. | §§7,9
8 8. XuMmuecKknii dJIeMeHT. 3HaK XUMHYSCKHUX
SJICMCHTOB. §10,12, tect cT1p.39
9 9. OTHOCHTEIBLHAS ATOMHAsI Macca. §11
10 10. Xummueckas ¢popmyna. OTHOCHTENbHAS §14 ynp.2,5 C.49
MOJIEKYJIIpHAsl Macca.
11 11.MaccoBast 101 DIIEMEHTOB. §15¥Ynp.2,5
12 12.Pemenue 3amay. ynp.3 §15
13 13.3aK0H ITOCTOSTHCTBA COCTABa BEIECTB. §13
14 14. BanentHocTh. OnipeneneHue BaJICHTHOCTH 10
dhopmyre. §16, ynp.3-5
15 15. CocraBiienne popMyi1 1o BaJICHTHOCTH. §17,ynp.1-3
16 16. ATOMHO-MOJIEKYJISIPHOE YUYEHUE §18
17 17. 3akoH coOXpaHEHHUSI MacChl BEIIECTB. §19
18 18. XuMudeckue ypaBHCHHSI. §20
19 19. YopaxxHeHHs B COCTABJICHHUH XUMHUUYECKHUX PEakIuid. | Ynp.3 c.67
20 20. Peakiiuu pa3ioKeHUs U COSAMHEHUS. 3anucu, §21
21 21. Peakiuu 3aMelnieHus 1 oOMeHa. §21,3anmcu
22 22. YpaxxHeHNs B COCTaBICHUN YPaBHEHUM. Ynp.3c.71
23 23.KomnyecTtBo Bemecrsa. MoJib §36
24 24 MonsipHas macca. §37
25 25. Monsipablii 00bEM ra3oB. 3akoH ABOTAJIPO. §38
26 26.0TtHOCUTENBHAS TIJIOTHOCTH T'a30B. 3anucu
27 27.Pacuérhl IO ypaBHEHUSIM PEAKIIMA. 3anucu
28 28. Pemenwne 3amauy. 3agauum B TeTpaam
29 29. OOBbEMHBIE OTHOLLICHHSI Fa30B MPH XUMUYECKUX
peakuuax §39, ynp.2-3 ¢.130
30 30.0606menue 3Hanuit o0 Teme: «[lepBoHavyanbHbIe
XUMHUUYECKUE ITOHATHUI §§1-26, 36-39
31 31.KontposbHasgpadora Nel o Teme:

«HepBOHaqaanHe XUMHYCCKUEC IMTOHATHUSA.




Tema 2: Kucaopoa. Bogopoa. Boga.( 13 yacoB)

32 1.Kucnopon §22
33 2.Ilony4yeHne v MPUMEHEHHUE KHCIIOPOIa. §25
34 3.IIpakTnyeckas padora Ne3: «Ilosryyenue u

CBOMCTBA KHCJIOPOAA» §§23-24
35 4.CocraB Bo3ayxa. §27
36 5.Bonopo. §28
37 6..IlonyyeHnue u npuMeHeHre BOJA0POia. §30
38 7.JIpakTuyeckas padora Ned»Ilonyqyenue Bogopona» | §29
39 8.Bona. §§31-32
40 9.PactBOpEI. §33
41 10.MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA. §35
42 11.JIpakTnyeckas padora NeS: «[IpuroroBjienue

PacTBOPOB coJiei ¢ onpeaeJJéHHOM MacCOBOM J10J1ei

PacTBOPEHHOI'0 BENIECTBA.) §§22-34
43 12.06006menne 3HaHU# 110 Teme «Kucmopos. Bogopo.

Boga» §§22-34
44 13. KonTpoasnas padora Ne2: «Kucaopoa. Bogopona.

Boaa»

Tema 3: Kitacchl HeopraHu4eckux coeuHenuii (32 yaca)
45 1.OcHOBHBIE KJTACCHI HEOPraHUYECKUX COCTUHECHHM. 3anuen
46 2. Knaccudukamus OKCUI0B. §40 ynp.1
47 3. X¥MHYECKHE CBOMCTBA OCHOBHBIX OKCHUIOB. 8§40, 3anucu
48 4. XuMUYeCcKre CBOMCTBA KUCIIOTHBIX OKCHJIOB. §40,3anvcu
49 5. [ony4yenne u mpuMEHEHUE OKCHIOB. §40, 3anucu, ynp.2
50 6. YrpaxueHus 1o teme «OKCHIbI» §40, ynp.4, Tect
c.146

51 7. O0006menue 3HaHui 110 TeMe «OKCUIBD)
52 8. Kitaccudukanust ocHoBaHHUIA. §41
53 9. CBolicTBa OCHOBaHHUH. §42
54 10. [Tony4yenue 1 mpUMEHEHUE OCHOBAHHM. §42, Tect c.145
55 11. Yopaxknenus no reme « OCHOBaHUS» 8§43, Tect .148
56 12. O600611enue 3Haunii o teMe «OCHOBaHUI»
57 13. Knaccudukarus 1 Ha3BaHUE KUCIIOT. §44
58 14. CBolicTBa KHCIOT. §45
59 15. CBoiicTBa KUCIIOT. §45 ynp.2
60 16. [lonyyeHue u npuMEHEHUE KUCIIOT. 3anucu, §45, ynp.3-4
61 17. Yopaxunenus no reme «Kuciotsn» §8§44-45
62 18. O600611eHMEe 3HaHUI 10 TeMe «KHUCIOTRDY
63 19. Knaccuduxariyst 1 Ha3BaHUS COJICH. §46, ynp.1-2
64 20. CocraBnenue GhopMyi cColelt. 8§46 ,Ynp.5
65 21. XuMH4YECKHE CBOMCTBA COJICH. §47,ynp.1
66 22. IlonyueHue U IpUMEHEHUE COJIEH. §47, ynp.2
67 23. Yopaxuenus no teme «Coman» §§46-47
68 24. O6o0mienue 3Hanuii mo reme «Coam» §840-47




69

25. CucremaTu3anus 3HaHUN 00 U3y4EHHBIX KJlaccax

BEIIIECTB. §48
70 26. IIpakTuueckas padora Ne6 «BaxkHeiime
KJIACCHI HEOPTrAaHUYECKNX BelleCTB)
71 27. I'eneTnyeckas CBsi3b HEOPraHUUECKHUX BEIIECTB. 3anucu
72 28. YnpaxHeHus 1o teme «l eHeTnueckas CBs3b
HEOPraHM4YCCKUX BCIICCTB MpakT. pab. Ne7
73 29. IIpakTHyeckas padora Ne7 «O6o0menue
CBe/IEHHI 0 KJIaccaX HeOPraHMYeCKNX BelleCTB)
74 30. O6001eHne 3Hanuii 1o Teme «Kiaccol
HEOPraHUYECKUX BEMICCTB) §8§40-47, 3anucu
75 31. KontpoJabHas padora Ne2 no teme «Kiaccnl
HEOPraHUYeCcKUX BellecTB)
76 32.AHanu3 KOHTPOJIbHOU pabOTHI.
Tema 4. [lepuoanyeckuii 3aK0H U MEPHOIUYECKAS] CHCTEMA XUMHYECKHUX 3J1€eMEHTOB
JI.U.MenneneeBa. (15 yacon)
77 1.IlepBble MOMBITKY KJIACCU(PUKANN XUMHUECKUX
3JIEMEHTOB.. §49
78 2.11eno49HbBIEC METAJLIBI. 3anvcu
79 3.I"ayorens!. 3anucu
80 4. nepTHBIE Ta3bI. 3anucy
81 5.Ilepnoanyeckuii 3akon JI.1.Menneneena. §50
82 6.Ctpoenue aroma. M3oTomsbl. §52
83 7.CTpoeHHe IEeKTPOHHBIX 000JI0YEK. §53, 3anucu
84 8. CTpoeHune IeKTPOHHBIX 000JI0YECK. §53, 3anucm
85 9. Cucremaru3amus 3HaHUH O TIEPHOTUICCKOM 3aKOHE
Ha OCHOBE CTPOCHHUS aTOMOB. §§49-53, sanucy
86 10.Ilepuoanueckas cucTeMa XUMUYECKUX FJIEMEHTOB
J.1.Menneneena. 3anucu, §51
87 11. Ileppoanyueckas cucTeMa XUMHUYECKUX AJIIEMEHTOB
J.M.MengeneeBa 3anucu ,§51
88 12. XapakTepucThKa 3JIEMEHTOB U UX COCAMHEHHI Ha
OCHOBE TIOJIO’KEHHSI DJIEMEHTA B ITEPUOIUYECKON
CUCTEME U CTPOCHHUS aTOMa. ynp. B TeTpagu
89 13. 3HaueHue nepruoauIecKoro 3akoHa. JKu3Hb 1
nesatenbHOCTh . M.Menneneena. §§49-54
90 14. O6006mmenune 3Hanmii mo Teme «Ileproauieckuii
3aKOH M MEPUOUYECKAsT CHCTEMa XUMUYECKUX
anemenToB [.M.MenneneeBa» §8§49-54, 3anucu
91 15. KontposabHas padora Ned o teme
«Ilepuoauyeckuii 3aKOH U NEPUOAUYECKAA CHCTEMA
XuMH4YeCKHX 3J1eMeHTOB .M. MenaeneeBa»
Tema 5: Xumudeckas cBs3b. CTpoeHue BemecTs. ( 7 4aCoB)
92 1. Xumunueckas cBsi3b. DJIEKTPOOTPULIATEILHOCTb. §55
93 2.Buasl XUMHUYECKOH CBS3H. §56
94 3.Kpucrannmueckue pemerku. §8
95 4.CTeneHb OKUCICHHUSL. §57




96

5.OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU.

3anucu

97 6.000011eHNe 3HAHMIA 110 TeMe: «XUMHUYECKasi CBS3b.

CtpoeHue BenecTB» §§55-57, 3anucu
98 7.KonTposabHas padora NeS no reme: «XumMuueckas

cBsi3b. CTpoeHue BenecTB»

Tema 6: [loBTOpeHne U 00001eHNe 3HAHMIL. (4 Yaca)

99. 1.BaxxHeinmme XuMU4eCcKre NOHSTHSL. Yup. B TeTpaau
100 | 2.0cHOBHBIE KJIaCChl HEOPTAHUYECKUX BEUIECTB Yup. B TeTpaau
101 | 3.Xumu4eckue CBOMCTBa OCHOBHBIX KJIACCOB Yup. B Terpaaun

HEOPraHUYeCKUX BEIIECTB.
102 | 4. Pemenue 3amau




KajengapHo TeMaTH4ecKoe IJIAHMPOBAHME 110 XUMHMH B 9 Ki1acce

Ne HasBanue tem 1 ypoxoB JomaiHee JaTta
3a/laHne
Tema 1. Kinaccupukanus xXumudecknx peaknmii (9 yacon)

1 1.OKUCANTENHO-BOCCTAHOBUTEIHHBIC PEAKIIUU. §1 ymp.1,2,4 c.7
2 2.CocTaBieHHE OKUCITUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOIOM VYup.1-2 c.8

AJIGKTPOHHOTO Oayianca
3 3.TertoBoii 3¢(heKT XUMUYECKON peaKInu. §2 ¢.9-10
4 4..Pac4érbl Mo TepMOXMMUYECKUM YPaBHEHHSM. 3amauu B TeTpanu
5 5.CKOpOoCTh XUMHUYECKON PEaKIINH. §3 ynp.2,4 c.15,§4
6 6. IlpakTuyeckast padora Nel «M3yueHue BAMSAHUS YCIAOBUM

NMpOBeIeHNsI XHMHYECKOH peaki Ha e€é CKOPOCThY
7 7.XuMHYECKOE paBHOBECHE. §5ynp.2-3 ¢.18-19
8 8.006001eHne 3Hanuit o reme «Kiaccuukanus xumuueckux peakuuii» | 881-5- moBroputh
9 9.KonTposannasi padora Nel no teme «Knaccupukanust

XHMHYECKHX peaKkiuii»

Tema 2. DaexkTpoautuyeckasi nuccouuanus. (10 yacos)

10 | 1. DIeKTPONUTHI K HEIJIEKTPOJIUTHI. §6 ¢.20-22
11 | 2. DnexkTpomuTHIecKas TUCCOITHATIHSI. §6 ¢.22-25 ymp.3 ¢.25
12 | 3. KucioThl, OCHOBAHHS M COJIM KaK JJICKTPOJIUTHI. §7, TecThl .29
13 | 4.Crenenb dmekTponuTryeckoil mucconuanun. CUIIbHBIE U c1a0ble §8, Tector .32

JJIEKTPOIUTEHI.
14 | 5. Peakmiuu MOHHOTO OOMEHa. §9, ymip.2 ¢.36
15 | 6.Yopaxuenus no reme «Peakiinu HOHHOT0 oOMeHa» Yup.3-4 ¢.36-37
16 | 7.T'maponus comeii 811
17 | 8. [IpakTHueckas padora Ne2 «CpolcTBa KHCJIOT, OCHOBAHUH U §10, ymp.2 c.40

coJieii KakK 2JIEKTPOJUTOBY
18 | Pemenue 3amau: pacyéThl IO XUMHUYECKUM YPABHEHUSIM, €CITH OJTHO U3 3anauu B TeTpamu

pearupyronmx BelIecTB IaHO B H30BITKE.
19 | 9.0000111eH1Ee 3HAHUH 110 TeMe «DJIEKTPOIUTHYECKAST TUCCOIIHALIS 886-10- moBTOPHUTH
20 | 10.KouTpoabnas padora Ne2 mo temMe «DIeKTPOTHTHYECKAS

AU CCONMALH»
Tema 3. I'astorensl (5 4yacoB)
21 | 1.00mas xapaKTepHCTHKa TaJIOTeHOB. §12, yma.1-5 c.48
22 | 2.Xnop. §§13, ynp.1,2,6
23 | 3. XumopoBopopoa. ConsHast KHCIIoTa 814-15 ymp.2 ¢.58,

816- unTaTh

24 | 4.IlpakTuyeckas padora Ne3 «IlonyueHue u cBoiicTBa COJNAHOI 8812-15- noBTOpPHUTH

KHCJIOThD)
25 | 5.KoutpoasHasi padora Ne3 no teme «I"anorensn»
Tema 4. Iloarpynna kucjaopoaa (9 yacon)
26 | 1.00mas xapakTepruCTUKA 3JIEMEHTOB IOATPYIIIbI KHCIOPOJa. 3anucu B TeTpaan 11.11
27 | 2.Kucmopog. §17, TecTnl .64 16.11
28 | 3.Cepa §18, Tectrl c.67 18.11
29 | 4.CepoBogopon. Cynabhuasl. §19, ynp.2-3 ¢.70 23.11
30 | 5.0kcug cepsr (1V). CepHuctast Kuciora. §20, ymp.1-2 ¢.73 25.11
31 | 6. Okcup cepsl (VI). Cepnas kucnora. §21, unrath §22 30.11




32 | 7. lpakTuyeckas padora Ned. Pemmenue JkcnepuMeHTAIbHBIX 3a1a4 | §817-21- noBTOpUTH
no teme «Kucaopon u cepay.
33 | 8. O606uienue 3uanuii mo teme «lloarpynna kuciopoaay 887-14 - noBTOpPHUTH
34 | 9.KonTpoabHas padora Ned mo teme «Iloarpynna kuciiopona»
Tema S. Iloarpynna azora (12 yacon)
35 | 1.00mas xapaKTepUCTHKA 3JIEMEHTOB MOATPYIIBI a30Ta. 3anucu B TeTpaau
36 | 2.A30T. §23, ymp.2 c.82
37 | 3.AMMuak. §24, yop.1c.85
Uwutath §25
38 | 4. IpakTHyeckas padora NeS «IlosryueHne aMMuaKka u u3yueHue ero
CBOICTBY.
39 | 5.Conu amMoOHUSL. §26, ymp.3 c.91
40 | 6.A30THas KHCIIOTA. §27, TecTnl .96
41 | 7.Conu a30THOM KHUCJIOTHI. §28, ymp.2 ctp.101
42 | 8.Pemienue 3a/1a4 Ha ONpPE/ICIICHUE BRIX0/A MPOyTa PEaKIMU OT 3agada B TeTpaau
TEOPETHYECKH BO3MOXKHOTO.
43 | 9.Docdhop.
44 | 10.Kucnopogoconepxkariue coequHenus Gocdopa. §29, Tect ¢.105
45 | 11. O6o06mueHne 3Hanui o reme «l[loarpymma a3ora» 830
46 | 12.KoutpoabHas pagora Ne5 no teme «Iloarpynmna azora» 8§23-30- moBTOPHUTH
Tema 6. Iloarpynna yrjepoaa ( 9 yacos).
47 | 1.00m1as xapaKTepUCTHKA DJIEMEHTOB HOATPYIIIbI YIIepoia. 3ammcu B TETpagu
48 | 2.Vrmepon. 8831-32
49 | 3.0xcus! yrieposa. 8833-34
50 | 4.YroabpHast KHCI0TA U €€ COJIH. §35, ymp.2 ¢.128
51 | 5. .Ilpaktnueckas padora Ne6 «Ilonyuenne okcuaa yriepoaa IV u 8830-32
u3yuyeHue ero cBoiicTB. Pacno3HaBanue kap6oHATOB ». 836- unrtath
52 | 6. Kpemnunii. 8§37
53 | 7.Kucnopogocoaepskaliye COeTUHCHNUS KPEMHHS. §38,moBTopuTh §§31-38
54 | 8. O6o61IeHne 3Hanuii 10 Teme «Iloarpyrmma yriaepoaay 8831-38-10BTOPHUTE
55 | 9.KonTpoabHas pabora Ne6 no teme «Iloarpynma yriaepoaa»
Tema 7. Metasibl (13 yacoB)
56 | 1. XapakTepuCTHKa METaIOB §39 ,tect c.141
57 | 2. HaxoxieHre B IPUPO/IE U MOTydeHIEe METAIIOB §40, yrip.2-3 c.143
58 | 3. Xumuueckne CBOWCTBA METAJIIOB. §41, ymp.2 c.148
59 | 4. CrumaBbI METAIIIOB. §42,ymp.3 ¢.150
60 | 5.1llemounble MeTaLIBI §43, 3amicu
61 | 6.1lledouyHO3eMeETBHBIC METAIIIBI §44, 3ammcu
62 | 7.KecTKOCTh BOJBI. §45, 3anmcw, tect ¢.163
63 | 8.AMIOMUHUI U €r0 COCIUHEHUS 8846-47
64 | 9. XKeneso. §48, ymp.2 ¢.173, tect
65 | 10. CoenuHeHus xemnesa. §49, guraTh §50
66 | 11.IlpakTHueckasi padoTa Ne7.Pemenne JkcnepuMeHTANBHBIX 3a1a4 | 8839-49- moBTOpHTH
no teme «7Keae3zop».
67 12 Pemenwe 3aa4 Ha IPUMECH 3agaya B TeTpaau
68 | 13.KoutpoasHasi padora Ne7 no teme «MeTaLiibny







