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AHHOTAIIUS K PABOYEM ITIPOTPAMME YUEBHOI'O IPEIMETA «XAMMSI.
YIJIYBJIEHHBIA YPOBEHb»

Pabouast mporpamma yueOHOTo mpeameTra «XuMus. YTIyOJEHHBINH YypOBEHB)» (manee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— IIpuxazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO6 yTBep)aeHUU
(denepaabHOrO  rocylapcTBEHHOrOo  00pa30BaTENBHOIO  CTaHJApTa OCHOBHOTO  OOIIEro
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «OO6 yTBep»KaAeHUU
denepanbHON 00pa30BATENBHON MPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHUsY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu  CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpenbl 0OUTaHU», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHU3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZICKU», YTBEP>KICHHBIMU ITOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Jlumes Ne 369.

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— ITlosicHUTENBHYIO 3aIIKCKY;

— Copnepkanue yueOHOTO TIPEeIMETa;

— Ilnanupyemsbie pe3yibTaThl OCBOCHUS YU€OHOTO MPEAMETA;
— TemaTnueckoe miiaHUpPOBAHUE.

Pabouas mnporpamMMa SBISETCS 4YacTbl0 OCHOBHOW 0OOpa3oBaTENbHOW MPOTPaMMBI
OCHOBHOT0 0b1ero oopazoBanus Jlumes Ne 369, npunsaroi pemenuem [lemarorngeckoro coBera
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
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IHHOACHUTEJBbHAA 3AIINCKA

Pabouass mporpamma mo ydyeOHOMY MpeaMmery «XuMus. YIIyOJeHHBIH YypoBeHb» (nainee
COOTBETCTBEHHO — pabouas mporpaMmMa 10 XHUMHH (YDIYOJIGHHBIH ypOBEHB)) BKIIIOYAET
HOSICHUTEIBHYIO 3aITUCKY, COAEpPIKaHUEe 00yueHUs, INITAaHUPYEMbIE PE3yabTaThl OCBOSHUS POTPAMMBI
0 XUMUH, TEMaTHYECKOE IJIAaHUPOBAHUE.

Pabouas mporpamma 1o XMMHHM OCHOBHOTO o0Iero oOpasoBanusi (yriyOnEHHBIH YpOBEHb)
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTebHON
nporpaMMbl OCHOBHOTO o0rmiero oOpa3oBanus, mnpenactaBieHHbIXx B PI'OC OOO, c yuerom
benepanbHON paboueit mporpaMMbl BOCITUTAHHS.

Pabouas nporpamma o xumuu (yriyOneHHBIH YpOBEHb) Ja€T MPEICTABICHHE O LEIsX, 00Iei
CTpaTeruu OOYy4YeHMs, BOCIUTAHMS U Pa3BUTUS OOy4alOUIMXCS CpelCcTBaMU y4yeOHOro mpeaMmera,
orpenenser o0sA3aTeIbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpy IO pas3ieiaM U TeMmam,
pacmpeneneHrue mo KiaccaM, peKOMEHAYEMYIO IMOCIEOBATEeIbHOCTh M3YUYEHUS XHMHUU C yYETOM
MEXIPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3€H, JIOTMKH Y4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCcTel oOydaronuxcsi. B paboueir mporpamme 1o XuMuH (yriyOJIGHHBIH YpPOBEHB)
YYUTBIBAIOTCSI BO3MOXHOCTH Y4eOHOTO TpenMeTa B peaiu3alu TpeOOBaHHUN K IUIAHHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM pe3yibTaTaM OO0y4eHUs U B (OPMHUpPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHOM NEATENbHOCTH O0YYarOIIErocst M0 OCBOSHHUIO y4eOHOTO
COJIepKaHus.

W3yuenne XUMHM Ha YpOBHE OCHOBHOro oOmIero oOpa30BaHUS OPHEHTHUPOBAHO Ha
OOLIEKYIbTYPHYIO MOATOTOBKY, HEOOXOAUMYIO AJIsi BBIPAOOTKH MHUPOBO33PEHUYECKHX OPHUEHTHPOB,
pa3BUTHS HMHTEIUICKTYalbHBIX CIOCOOHOCTEH M HMHTEPECOB OOYYAIOIIMXCS, Ha MPOJOJDKEHUE
00y4eHus1 HAa yPOBHE CPEAHETO 00IIero 00pa3oBaHusI.

3HaHUE XMMUU CIY>)KUT OCHOBOW IJIs1 (POPMHUPOBAHUS MHUPOBO33PEHUS O0YYaIOLIETrocs, €ro
MPEJICTAaBICHU O MaTepUaIbHOM E€AMHCTBE MUPA, BAXKHYIO POJIb UTpaloT GOpMUPYEMbIE XUMHEH
NPECTaBICHUS O MPEBPALLCHHUSIX SHEPIHU U BEUIECTB B MPHUPOJE, O IMYTSAX PEIICHUS TI00aTbHBIX
po0JIeM YCTOMYHMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOMN, MPOTOBOILCTBEHHON
npo6ieM, TpoOIeMbl SKOIOTUYECKOH 0€30IacCHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOKHOCTEH Al caMOpa3BUTUSA U (POPMUPOBAHUS KYIbTYpPbI
JUYHOCTH 00YYaIOMIUXCsl, UX O0IIeH 1 PyHKITMOHAIBPHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEW OOy4arommxcs,
HABBIKOB UX CAMOCTOSITEIbHON y4eOHOM JesITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIEA0BATEIbCKUX
yYMEHUH, He0OOXOMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK M B POPECCUOHATILHOMN 1A TEIbHOCTH;

3HAKOMUT CO CHEenU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI MPEACTABICHUIN O
€IMHCTBE TPUPOABI M YENOBEKa, SIBISCTCS KIIOYEBBIM 3TanoM B (JOPMHUPOBAHUHM ECTECTBEHHO-
HAy4YHOU IPaMOTHOCTH O00yYaIOUINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOe 00pa3zoBaHue 00yJaroInXCs.

JlaHHbIE HampaBieHUS B OOYyUYEHHUM XHMHU OOECIIEUMBAIOTCS CIEUU(PUKON CONepKaHUS
peaMeTa, KOTOPBIH SBIISETCS Melarornuecky aJanTHPOBAaHHBIM OTPaKEHHUEM OIPEIEICHHOro Tara
Pa3BUTHS XUMHUH.

YryOnéHHbI KypC XMMHUHM OCHOBHOTO OOIET0 0Opa3oBaHUs OPHUEHTHUPOBAH HAa OCBOCHHE
00y4aromMUMHUCS CHUCTEMBbl IMEPBOHAYAIBHBIX IOHATUH XUMHH, OCHOB HEOPTaHUYECKOH XUMHH,
OCHOBOIOJIAraloIUX MPECTaBICHUN 0011l XMUMHUH U OTJEJIbHBIX 3HAUUMBIX MTOHSATHI OpraHnYecKoi
XUMUH.

CtpykTypa coaepkanus  pabodeil mporpamMmbl 10 XUMUU (YrTyOJEHHBIM YPOBEHB)
chopMHpOBaHa Ha OCHOBE CHCTEMHOr0 Mojxonaa K e€ u3ydeHuro. ConepkaHue CKIaIbIBaCTCS U3



CHCTEMBl MOHATUH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMBI MOHATHH O XUMHYECKOU
peakuuu. O6Ge ATH CUCTEMbI OPraHU30BaHbI 110 MPUHIIUITY MOCIEA0BATEIHHOIO PA3BUTHSI 3HAHUHN Ha
OCHOBE TEOPETUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

nepuoanueckoro 3akona /.M. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

YU€HHS O CTPOCHUHU aTOMa U XUMHUYECKOH CBSI3U;

MPEJCTAaBICHUN 00 SIEKTPOIUTHUECKON JUCCOIMAIIIH BELIECTB B PACTBOPAX;

0 XUMHYECKON KMHETUKE U TEPMOJIUHAMUKE.

B ocHOBy TeopeTMueckMX 3HAHHH TOJOXKEHBI SMIUPUYECKH TOJXY4YE€HHBIE (DAKTBHI.
Teopernueckue 3HaHUSA PAa3BUBAIOTCA IMOCIEAOBATEIbHO OT OJHOTO YPOBHA K Jpyromy
U 00ecrieurnBaloT 00y4YaroUMCs BO3MOKHOCTb OOBSICHITD U IIPOTHO3UPOBATH CBOMCTBA, CTPOCHUE U
00JacTH MPaKTUYECKOTO MPUMEHEHHSI U3y4aeMbIX BEIECTB.

OcBoenne conepkaHust  paGoueil mporpamMmbl 1O XUMHM (YIJyOJCHHBIH YpOBEHB)
MPOUCXOIUT C UCIOIb30BaHUEM 3HAHUM U3 paHee W3YUYEHHBIX YUYEOHBIX MPEAMETOB: OKPYKAIOIIHA
Mup, Onomnorusi, puU3nka, MaTeMaTuKa, reorpadus, TEXHOJIOTHS, HUCTOPHSL.

Pabouast mporpamma ocHOBHOTO 00I1Iero oOpa3oBaHus MO XUMUHU (YriayOJEHHBINA YPOBEHD)
OpPHEHTHPOBaHa Ha COXpaHeHHEe PyHIAMEHTAILHOTO XapakTepa o0pazoBaHusl, cenuduku yueOHOro
npeaMeTa U 00ECIICUeHHUE YCTEIIHOTO0 OOY4YeHUs Ha CIEIYIOIIEM ypoBHE oOpa3oBaHWSs; B HeEH
peanu3yercsi pa3BUBAIOLIas U MPAKTHUECKash HAIIPABICHHOCTh O0yUYCHHUS XUMUH, U PepeHIIraus
o0ydeHusi, BKIIOYArONmas MNPOPWIBHYIO TOATOTOBKY  OOYYaOMIMXCS M TOCIEIyIOIIee
caMooIIpe/ielIeHUe B BEIOOpE HampaBiieHUs] 00y4eHus B MPO(PUIBHBIX KIaccax.

YrnyOnéHHOe HM3y4YeHHE XHMHH CIOCOOCTBYET peanu3alud 3ajad MNpodecCHoHaTbHOM
OpPHEHTAIIUH ¥ HAIPABJICHO Ha MPEJOCTaBIEHHUE BO3MOXHOCTH KaXXJIOMy 00ydaronieMycst IpOsiBUTh
CBOM HWHTEJUIEKTyaJIbHbIe U TBOPYECKHE CIIOCOOHOCTH NpPH H3YYEHHH Y4eOHOro mpeaMmera,
HE00XO0AMMBIE /7S IPOJOKEHUS 00pa30BaHUA U TAJIbHEHIIEH TPY0BO e TETbHOCTH.

OO6pazoBatenbHbie QYHKIIMN XUMUHU, U3y4aeMON Ha yriayOJE€HHOM YpOBHE, PEallu3ylOTCs B
nporecce (GOPMHPOBAHUS 3HAHUM OCHOB XHMHUYECKOM HayKh Kak o0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, OOJACTH MPAKTUYECKOW MEsTeNbHOCTH 4YeJIOBEKa M OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpHL. 3a/iaya y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMHUYECKUX
3HaHUN — BaKHEHIHMX (AaKTOB, TMOHATHH, 3aKOHOB M TEOPETHUYECCKUX ITOJOKEHUM, JOCTYITHBIX
0000111eHNT MUPOBO33PEHYECKOTO XapaKTepa, SA3bIKa HAYKH, B MPHOOIIEHUH K HAyYHBIM METOIaM
MO3HAHUS TMPU U3YYEHUU BEIIECTB U XMMHUYECKUX peakuuid, (OPMUPOBAHUU U PA3BUTHU
MO3HABATENBHBIX YMEHUN M CIOCOOOB JESITEILHOCTH U UX PUMEHEHUH B Y4€OHO-TIO3HABATEIbHON U
y4eOHO-UCCIIeIOBATEILCKOM  NIEATETbHOCTH, OCBOGHHM TPaBWJI  0€30macHOro  oOparieHus
C BEIL[ECTBAMU B MIOBCEHEBHOM KU3HHU.

[enu u3yueHus XUMUM OTPAXKAIOT HAMPABICHHOCTh 00YUYEHHUS HAa pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (hopMupoBaHHEe €€ UHTEIJIEKTa U 001l KyIbTYpBbI.

N3ydyeHne XMMUM HAMIPaBJICHO Ha JOCTHXKEHUE CIEAYIOLIUX LIeTei:

(dbopMHpOBaHHE HMHTEIUICKTYaIbHO pa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHIO PElIeHUM, ClIOCOOHOI alanTupoBaTbes K OBICTPO
MEHSIFOIMMCSI YCITOBHSIM KH3HH;

(GbopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAHMM KaKk KOMIIOHEHTa €CTEeCTBEHHO-Hay4HOI
KapTUHBI MHPA, KaK OCHOBBI Ul IOHUMAHUSI XUMHUECKOW CTOPOHBI SBJICHHI OKPYXAIOIEro MUpa,
OCBOEHUE SI3bIKa HAYKH;

npuodILIeHne O0YYaloIMXCs K CaMOCTOSITETIbHON IO3HABAaTENbHOW M HCCIIEI0BATENbCKOM
NEeSATeNIbHOCTH, K HAay4YHbIM MeEToJaM TOo3HaHus, (QOpMHUpOBaHME MOTHUBALIMM U Pa3BUTHUE
CIOCOOHOCTEH K U3YUYEHUIO XUMUH;

dbopmupoBanre 00mel (QYHKIMOHATLHON M €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM
Yyce YMEHUN OOBACHATH U OLIEHUBATDH SBJICHUS OKPYXKAIOIIEro MHUpa, UCTOIb3Ysl 3HAHHS U OIBIT,



NOJyYECHHBIE NTPH U3YYCHUU XUMUU, IPUMEHATh UX MPH PEIICHUH MPoOIeM B MOBCETHEBHON KU3HU
U TPYAOBOM NESATEIbHOCTH;

pa3BuUTHE y OOydJaloUIMXCs HMHTEpeca K HU3YYEHUI0 XUMHUH U cdepaMm JesTeNbHOCTH,
CBSI3aHHBIM C XUMHEHW, MOTHBALUS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOILIETO HpoQMiIs U
HaIpaBJICHHOCTH JaIbHEHIIEro 00y4YeHHUS;

OCO3HaHME LEHHOCTH XUMHUYECKUX 3HAHUH B IKU3HU YEIOBEKAa, IOBBIIICHHE YPOBHS
DKOJIOTUYECKON KYJIbTYpBl, HENpPUATHE IEHUCTBUM, NPUHOCAIIMX Bpel OKpYXKalolled cpene u
3I0POBBIO JIIOJIEH;

npuobpereHue OOy4aAIOIMIMMUCS OIBITA CaMONO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINH ), HEOOXOAUMBIX JAJISl pa3IMUHBIX BUJOB JESITEIbHOCTH.

Ha yriny6nénnoe nzydenue yuebHoro npeamera «Xumus» orpoaurcs no 102 yacoB B 8 u 9
Kyaccax (3 yaca B HEJIEIIO), TO €CTh 2 Yaca B Heelo 3a cuét oos3arenbHoi yact OOIT OO0 u

1 waca 3a cuér wactu OOIl OOO, ¢dopmupyemoii yuacTHHKaMH 0Opa30BaTEIbHBIX
otHomreHui. Becero 204 vaca 3a n1Ba roga o0y4deHus.

COJIEPKAHUE YYEFHOI'O TIPEJIMETA «XUMMWSI. YIUIYBJIEHHBIN
YPOBEHb»

8 KIIACC

IlepBOHaYa/IbHBbIE XMMUYECKHE MOHATHS

Xumusi — BaxkHas 00JIaCTh €CTECTBO3HAHUS M TPAKTUYECKOW JEATEITLHOCTH YeJIOBEKa.
[Mpenmer xumun. Ponb xumun B )u3HU yenoBeka. Kparkue cBeieHUs 00 HCTOpUM BOZHUKHOBEHUS U
pa3BUTHSI XUMUHU. XUMUS B cUucTeMe Hayk. Tena u BemecTBa. PU3nyeckue 1 XUMHUYECKUE CBOWCTBA
BEILECTB. ArperarHbie COCTOSIHUS BelecTB. [IoHsATHE O TEOPETUYECKUX W AMIIUPUUYECKUX METOAax
MO3HAHUS B €CTECTBEHHBIX HayKax. [IpeacTaBiieHust 0 HAay4HOM O3HAHUU HA YMIIUPUYECKOM YPOBHE:
HaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBaHKe, BhiuncieHue. [Ipencrasienns o HaydHOM
MMO3HAHWH HAa TEOPETHYECKOM YPOBHE: Hay4dHbIe (aKThl, TpoOIemMa, TUIIOTE3a, TEOPHs, 3aKOH.

SA3pIk xumun. CTOYHUKY XUMUYECKON HH(DOpMAIIHH.

[TonsTne o Meromax padOTHl C XWMHUYECKHMMH BemiecTBaMu. OOOpymOBaHHE IIKOJIBLHOMN
xumuyeckoi nabopatopuu. [IpaBuna Ge3omacHOro oOpalieHHs ¢ BELIECTBAMU U J1aOOPAaTOPHBIM
000pyTIOBaHUEM.

Yucrtsle BemecTBa U cMecH. [IpupoaHsie cMecH: BO3yX, IPUPOAHBIHA ra3, HeTh, IPUPOAHbIE
BOJIbI, TOPHBIE TIOPOBI M MUHEpabl. [IoHATHE O TOMOTEHHBIX U reTeporeHHbIX cMmecsX. CrocoObl
pasnenenus cMeceil. OuncTKa BEIIECTB.

BemecTBa n xuMuueckre peakiiui. ATOMbI U MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThI. CUMBOJIbI
XUMUYECKUX 3JIeMeHTOB. [IpocThie W cilOKHBIE BellecTBa. MeTaibl U HeMeTallibl. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumuueckasi popmyna. BaneHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
coctaBa BeniecTB. OmnpeeneHne BaICHTHOCTH 3JIEMEHTOB 110 (opMysaM OMHAPHBIX COSTUHEHUU U
cocraBieHue (HopMysT OMHAPHBIX COSAMHEHHI IO BAJICHTHOCTH JIeMEHTOB. OTHOCHUTEIHHAS aTOMHAS
Macca. OTHoOcUTENbHAas MOJIEKYJIsIpHas Macca. MaccoBasi 1078 XUMHYECKOTO »JJIEMEHTa B
coeanHennu. Haxoxaenue npocreiiieid (opMyIibl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monbs. MosisspHas macca. BzauMocBsI3b KOJIMUECTBA, MAacChl U Yucia
CTPYKTYpPHBIX €IMHHUIl BemecTBa. Pacdersl mo (opmynamM XUMHYECKHX COeAuHEeHH. MomspHas
Macca cMecu BemlecTB. MosbHas J0Jd XHMHUYECKOT'O dJIEMEHTAa B coedWHEHHMHU. HaxoxxmeHue
npocTeiiniel (opMyITbl BEIIeCTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nyYecKue M XUMHUYECKHE SIBICHUS. XUMHUYECKas PEakius W €€ NPU3HAKU. Y CIOBUS
MPOTEKAHUsl XUMHUYECKUX PEAaKIUW. 3aKOH COXPAHEHHUS MAacChl BEIIECTB. ATOMHO-MOJIEKYJIsIpHas



teopus. JKusup u nestensHoctsh M.B. JlomoHocOBa. XuMuueckue ypaBHEHHs. THUIIBI XMMHUECKHUX
peakuuii (CoeqMHEeHUsI, Pa3I0KEeHHs, 3aMeIleHus, 0OMeHa). PacueTsl 10 XUMHUYECKUM YpaBHEHUSIM.

DKCIIEpUMEHTAIBHOE U3yUEHUE BEUIECTB U SBJICHUI. 3HAKOMCTBO C XUMHUYECKOU MOCY10H, C
npaBujaMu paboOThl B JIAOOpATOPUU W TIpHeMaMu oOparieHus: ¢ J1abopaTOpHBIM 000PYIOBAHUEM.
Wzydenne n onucanue (U3NYECKUX CBOMCTB 0Opa3l0B HEOPTaHMYECKUX BEIIECTB — METAJUIOB H
HeMeTtauioB. HaOmonenue ¢usnuecknx (TUIaBJICHWE BOCKA, TasHUE JIbJIa, pacTUpaHUE caxapa B
CTYIIKE, KUIIEHUE M KOHACHCAIMS BOJABI) U XMMUYECKUX (TOPEHHE CBEUH, NMPOKATUBAHHE MEIHOM
MIPOBOJIOKH, B3aWMOJICHCTBHE COABI MJIM MeJIa C COJSTHOM KHCJIOTOH) siBaeHWH. O3HaKOMJICHHE C
oOpa3maMu BemiecTB KosmdecTBOM 1 Moib. HabmioneHue u onucaHue NMPH3HAKOB IMPOTEKAHHS
XUMUYECKHUX PEAKIUi (pas3ioKeHUE caxapa, B3auMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsl,
nojydeHue W pasziokeHue ruapokcuga meau (II) mpu HarpeBanuu, B3aMMOJCHCTBHE XKele3a C
pactBopom conmu menu (II). M3ydenme cmocoOoB pasnmeneHus cmeceid (C MOMOIIbI0 MarHuTa,
bunbTpOBaHME, BRIIAPUBAHKE, JUCTHIUIIN, XpoMaTorpadus), MpoBeIeHUE OYUCTKH MOBAPEHHOM
conu. HabnroaeHue u onucanue onbITOB, WUTIOCTPUPYIOMIMX 3aKOH COXPAHEHUS MACCHI.

Baskneiinue npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

[IpencraBnenus o razax. Bo3myx — cMmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOTajpo.
Monspublii 00b€M Ta30B. OTHOCUTENbHasl IUIOTHOCTh Ta3oB. OrpeneneHue OTHOCHTEIbHOM
MOJIEKYJIIPHOM Macchl Ta3000pa3HOr0 BEIIECTBA IO W3BECTHOHM OTHOCUTEIHHOM IIJIOTHOCTH.
OOBEMHBIE OTHOIICHHUS Ta30B MPU XUMHUECKUX PEAKIIUAX.

Kucnopon — sanemeHT 1 poctoe BemecTBo. HaxoxaeHue kuciaopoia B IpUpoe, Gpuandeckue
Y XMMHYECKHUE CBOMCTBA (peakIuu ropeHus U okucieHus). [Iporeccbl OKUCIeHHs B )KUBOU MPUPO/IE.
Okcuapl. Ilpumenenue xucmopoma. CrocoObl TMOJydYeHUs KHCIOpona B JjgabopaTopuu U
npoMeinieHHOCTH. [loHsaTne o karanuzatope. Kpyrosopor kucnopoga B mpupoge. O30H —
aloTponHasi MoAuduKanus Kuciaopoaa. O30HOBBINA CIOW, €ro 3HaYeHUE AJIS KUBBIX OpraHU3MOB.
Paszpyiienue 030HOBOTO CIIOSI.

TeroBolr 3(p¢deKT XUMHUYECKONH peakIuu, TEPMOXUMHYECKHE YpaBHEHHUS, DJK30- U
HAOTEpMUUECKUE peakiuu. TormmBo. Mcnonb3oBaHue yriisi U MeTaHa B KauyecTBE TOILIMBA.
3arpsizHeHue Bo3ayxa. [lonsTre o mapHUKOBOM 3 deKTe.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B mpupojae, Gu3ndeckue u
XUMHYECKHE CBOMCTBA, NpUMEHEHHUe, crnocoObl mnomydyeHus. [loHsATHE O KHUCIOTaX M COJSIX.
Hcnonp3oBanue BoAOpoOJa B Ka4e€CTBE TOILJIMBA.

Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopsl. HackiiieHHbie 1
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMocTh BemecTB B Boje. PDakTopbl, BIMSIOIIME Ha
pacTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BemecTB. CrnocoObl BbIpaKEHUS KOHLEHTPALUU
pacTBOpPOB: MaccoBasi A0JIsl paCTBOPEHHOI'O BEILIECTBA, MOJIIpHAsk KOHLEHTpauus. Poiabs pacTBopos B
IIPUPOJIE U B )KU3HU YEIIOBEKA.

Xumuueckue cBoiicTBa Boabl. [loHatue 00 ocHoBaHusx. [loHsTHE 00 WHIMKATOpax.
KpyroBopot Boabl B mpupoe. 3arps3sHeHrue NpUpOoAHbIX BoA. OXpaHa U OUYMCTKA PUPOIHBIX BOI.

Knaccupukanuss Heopranmueckux coenuHeHuid. Oxkcuasl. Kiaccugukamuss OKCHIOB:
coyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aMPoTepHbIC) U HecojeoOpasyromue. MexayHapoaHas
HOMEHKJIaTypa OKcHUI0B. TpuBuanbHble Ha3BaHMs OKCUAOB. DuU3NYECKHME U XapaKTEpHBIE
XUMHUYECKHE CBOMCTBA OKCHI0OB (B3aUMOJICHCTBUE C BOJOM, C KUCIOTaMU 1 OCHOBAaHUSIMH, C IPYTUMU
okcuaamu). [lonyyenue okcruaos.

[lonsATHE O THAPOKCHIAX — OCHOBAaHUAX M KHUCIOPOACOAEpXKAIIMX KHciaoTax. KuciaoTsl.
Knaccupukanuss xucinor. MexayHaponHas HOMEHKIATypa W TPUBHAIBHBIE Ha3BaHUS KHUCIIOT.
OuznyecKkue U XUMHUECKHE CBOMCTBA KUCIIOT (B3aUMOJICHCTBUE C METAJIJIaMH, C OKCHIaMU METaJIIOB,
OCHOBaHUsIMU U cosiiMu). Psan aktuBHocTH MetamuioB H.H. bekeroBa. Ilonydyenue kucnor. Kuciaorsl
B [IPUPO/JIE, IPUMEHEHUE BAXKHENUIIUX KUCTIOT.



OcHoBanus. Knaccudukamnuss OCHOBaHWM: IIENOYM H  HEPACTBOPUMBIE OCHOBAHMUS.
MexayHnapoaHass HOMEHKJIaTypa OCHOBaHMH. TpuBHaibHble Ha3BaHWs ocHOBaHwil. lllemoum, mx
CBOICTBa (B3aUMO/ICHCTBUE C KUCIOTHBIMH OKCHJIAMH, KHCIIOTAMHU M COJISIMHU ) U CITIOCOOBI TIOTYYCHHSI.
HepacTtBopumMbie OCHOBaHMSI, UX CBOICTBa (B3aMMOAEUCTBHUE C KUCIOTAMH) M CIIOCOOBI TOTyUYEHHUS.
Amoporeprocts. [lonstue 00 aM(poTepHBIX THAPOKCHIAX (HA MPHUMEpE THUAPOKCHIOB IIMHKA H
AITIOMHUHUS): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAaMH U LIEJI0YaMH ) U MOTYYECHHUE.

Conu (cpenHue, KUCIbIE, OCHOBHBIE, JBOMHBIE). MeXayHapoaHas HOMEHKJATypa COJIEH.
TpuBnanbHble Ha3BaHUs coJieid. PU3NUECKUue W XapaKTepHbIE XMMHYECKHUE CBOMCTBA HA MpPUMEPE
cpennux coneid. [lonyueHnue conei.

['eneTndeckas CBA3b MEKIYy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

DKCNEepUMEHTAIBHOE U3yUEHUE BEILIECTB U SBJICHUI:

KOJIMYECTBEHHOE OIPEEIICHUE COAEPIKAHNS KUCIOPOAA B BO3AYXE;

MoJIy4eHue, coonpanue, paclio3HaBaHUE U U3YYCHHE CBOMCTB KUCIOPO/a;

HaOJI0/IeHUEe B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJAOM M YCIOBHH BO3HUKHOBEHUS U
MpEeKpaIieHus: TOPEHUs;

O3HaKOMJIEHHE C 00pa3liaMH OKCHUIOB U OMMCAHUE UX CBOMCTB;

MoJIy4eHue, coonpanue, paclio3HaBaHUE U U3YUCHHE CBOMCTB BOIOpOAa (TOPEeHHE);

B3auMoieiicTBre Bogopoaa ¢ okcuaom meau (1),

HCCIIeIOBaHNEe OCOOEHHOCTEH PaCTBOPEHHUS BEIIECTB C PA3TUYHON paCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHON MACCOBOM J10JIE PACTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJIIEHUE PACTBOPOB C OIPEACICHHON MOJISIPHOM KOHILICHTPALMEW PacTBOPEHHOIO
BEILIECTBA;

B3aUMO/ICHCTBUE BOABI C METAUIAMH (HATPUEM U KAJIbLIEM);

ONpeelIeHUE PACTBOPOB KHUCIIOT U IIETO0YEH € TOMOIIBIO UHANKATOPOB;

UCCIIeIOBaHNE 00pa3lloB HEOPTAHUUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

n3ydeHue B3auMmozeucTBus okcuma menu (II) ¢ pacTBOpoMm CepHOW KHCIOTHI, KHUCIOT C
METAJJIaMH, PEAKLIUI HEUTpaATU3aluu;

MTOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METAJlIa IPYTUM W3 pacTBOpa
COJIN;

B3aUMOJICMCTBUE THAPOKCHIA IUHKA C PACTBOPAMM KHCIIOT U IIEIO0YEH;

pelieHnue S3KCHEepPUMEHTANbHBIX 3a7ad 1o TemMe «OCHOBHBIE KJIacChl HEOPTraHUYECKUX
COCTUHEHUINY.

IHepuoauueckuii 3akoH 1 Ilepuoanveckas cucreMa XuMHYECKHX 3JIeMEHTOB

A. W.MenaeneeBa. CrpoeHue aroMoB. XuMH4Yeckasi CBsA3b. OQKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE PEAKIIHH.

[lepBble mMOMBITKM KiIaccUUKALMM XUMHUYECKUX dyeMeHToB. [loHsTHe o rpynmax
(ceMelicTBaXx) CXOAHBIX JJIEMEHTOB: IIEIOYHBIX U IIEJIOYHO3EMENbHBIX METajulaX, TalloTeHax,
WHEPTHBIX (OJIArOpOJHBIX) Ta3ax. OJEMEHTHI, KOTOpble 00pa3zyloT ampOTepHBIE OKCHIBI U
TUAPOKCHUIBI.

[Tepuonuueckuii 3axkoH. OTkpeiTHe Ilepuommueckoro 3akona. Ilepuomuueckass cucrema
xumuyecknx snaemenToB JI. WM. MenneneeBa. KopoTkomepuoaHas M JUIMHHONEpUOAHAS (DOPMEI
tabmuiel «llepuoamueckas cucrema xumudeckux anemeHTtoB JI. . MenneneeBa». Ilepuonbr u
rpynisl (A- u b-rpynmsr).

Crpoenne atomoB. CoctaB aTomubIX saep. M3otombl. PagmoakTMBHOCTH. DJIEKTPOHBI.
DJIeKTpOHHAsE OpOUTadb. DJHEPreTUYECKHE YPOBHH U MOAYPOBHHM aroma: S-, p-, d-opOutasm.
DNeKTpOHHbIE KOH(MUTYpAIK U 3JIEKTPOHHO-Tpaduueckue GopMysbl aToMoB. OUZNYECKUN CMBICI
MOPSIIKOBOTO HOMEpPA, HOMEpa Mepuojia M TPyHIbl neMeHTa. CTpoeHHe 3JIEKTPOHHBIX 000JI0UeK
aTroMoB TiepBbIX 20 xumuyeckux sieMeHToB Ilepumomnueckorn cucremsl . W. Menpaeneena:



pacnpeesieHre IEKTPOHOB M0 SHEPTeTUIECKUM YPOBHSM, TIOTyPOBHSIM U opoutansm. Ouznueckuit
cMmbich [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHHS pajiiyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METANTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpynnaM U nepuoiaM. M3MmeHeHue KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XHMMHYECKUX 3JIEMEHTOB B IMEpPUOAAX W Tpynmnax. XapaKTepUCTHUKA XHUMHYECKOTO
3JIEMEHTa MO ero nojoxkeHuto B [lepuoanueckoit cucreme . . Menneneena.

3nauenue [lepuoanueckoro 3akona u lleprognueckoit CUCTEMbI XUMUYECKHUX JIIEMEHTOB JIJIs
pa3BuTHs Hayku U ipakTuku. [{. 1. MenaeneeB — yueHbIN U rpaKJaHVH.

DNEeKTPOOTPULIATETLHOCTh XUMUUYECKHUX 3JIEMEHTOB. XUMHUYECKas CBsA3b. Buabl XuMHUeCKo
CBSI3M: KOBAJICHTHAs TMOJISIPHASA CBS3b, KOBAJICHTHAS! HEMOJSPHAs CBSA3b, HOHHASA CBSI3b. MeXaHU3MBbI
o0pa3oBaHMUs KOBAJICHTHON M MOHHOUM CBSI3U. DIEKTPOHHBIE M CTPYKTYpPHBIC (DOPMYIIBI BEHIECTB.
KaTtnoHbl 1 aHUOHBEI.

Kpucrannuueckne u amopdHbie BemecTBa. THUIMBI KPUCTAUIMYECKUX PEIICTOK: HOHHAS,
aTOMHAasl, MOJICKYJISIPHASI U UX XapaKTEPUCTUKH.

Crenens okucienus. OnpeaeneHue cTerneHell OKUCIESHUSI aTOMOB B OMHAPHBIX COSTMHCHUSX.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE — peakiuu. [Ipomecchl OKUCIEHUST W BOCCTAaHOBJICHHS.
Okucnurenu u  BoccTaHoBUTeNH. (COCTaBI€HHE  ypPaBHEHHH  MPOCTBIX  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA W PACCTAHOBKA B HHUX KOI(DPHUIIMEHTOB METOIOM 3JIEKTPOHHOTO
OajaHca.

DKCIEPUMEHTATILHOE U3YYEHHUE BEILIECTB U SABJICHUN:

03HaKOMIJICHHE C 00pa3IiaMyu METAIOB M HEMETAILIIOB;

MOJICTTUPOBAHUE CTPOCHUSA MOJIEKYJ TPHU MOMOIIM PUCYHKOB, MOJIENEH, JIEKTPOHHBIX M
CTPYKTYPHBIX (OpMYIT;

MPOBEJICHUE OMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuy Pa3IoKeHHsI, COCTUHEHUS ).

9 KJIIACC

BemecTBo M XMMHYecKas peakus

[ToBTOpEeHME U yriryOlieHne 3HAHWI OCHOBHBIX pa3/ienioB Kypca 8 kinacca. CTpoeHue aTOMOB.
CBoiicTBa aTOMOB XMMHUYECKUX 3JIEMEHTOB, UX KOJUYECTBEHHBIE U KAUECTBEHHBIE XapAKTEPUCTUKU
(paamyc, SIEKTPOOTPHUIIATENHHOCTh, HHEpPrus HoHM3amuu). [locmenoBaTeIbHOCTh 3alOTHCHUS
JNIEKTPOHHBIX OpOUTanIeil aToMOB MaybIX MepuooB. OCOOCHHOCTH 3alONHEHUS BJIEKTPOHHBIX
opOuTaneit atToMoB OonbpIIMX mepruooB. [leproaudeckasl cuCTEMa XUMUYECKHX 3JIEMEHTOB B CBETE
MpEACTaBIeHUH O cTpoeHuH artoma. CTeneHb OKUCICHWS W BaJeHTHOCTh. lIpencraBieHue o
NEePUOIUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX JJIEMEHTOB (RJIEKTPOOTPHULIATEIBHOCTD,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ CBOMCTBA, KHCJIOTHO-OCHOBHBIE CBOWCTBAa OKCHUIOB U
TUAPOKCHUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BerecTBa B TBEPAOM, JKHIKOM U Ta3000pa3HOM COCTOSHUM. Bubi
XUMHUYECKOW CBSI3W: HMOHHAs, KOBaJCHTHAs (HEMOJSIpHAs, MOJIIpHAs); OOMEHHBIM W JOHOPHO-
AKIENTOPHBIN MEXaHU3M 00pa30BaHMS KOBAJCHTHOM CBSI3H.

MexMonekysapHble B3auMOJeHCcTBUs (BOAOpPOAHAs CBs3b, cuibl Ban-nep-Baanbca). Turmbl
KPUCTAIIMYECKUX PEIIETOK — aTOMHasi, MOHHAsA, MeTa/lInYecKasi, MOJIEKYJIsIpHas — 1 0COOCHHOCTH UX
CTpOEHHUsI. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIIMYECKON PEUIETKU U BUa XUMUYECKOU
CBS3U.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOTEKaHWsI XUMHUYecKnX peaknuil. Kiaccuduxamms
XUMHUYECKHX pEeaKluil MO pa3IuyHbIM MpHU3HAKaM (110 YMCITY U COCTaBY YYacTBYIOLIUX B PEaKIUU



BEIIIECTB, M0 TETNIOBOMY (P PEKTY, 10 U3SMEHEHUIO CTEIICHEH OKUCICHUS XUMHUUECKUX JIEMEHTOB, 110
00paTUMOCTH, 110 YYaCTHIO KaTaJlu3aTopa, M0 arperaTHOMY COCTOSIHUIO pEearupyrolinuX BEIIEeCTB).

DOneMEeHTbl XMMHMUYECKON TEPMOJMHAMUKU. DHEPreTMKa XUMHUYECKHX peakiuil. TennoBoi
3¢ dexT XuMHuYecKoi peakiuu. JK30- U SHIOTEPMHUECKUE PEaKIUU, TePMOXUMUYECKUE YPABHEHUS.
3axoH ['ecca u ero cineacTBus. BeruncieHnus 1o TepMOXUMHUYECKUM YPaBHEHUSIM.

[ToHsiTHE O CKOPOCTM XUMHUYECKON peakuuu. 3aKOH JEHUCTBYIOIIUX Macc. PakTophl,
BIMSIOUIME HA CKOPOCTh XHMMHUYECKOM peakiuu. OHeprus axtuBauuu. Ilonstue o kartanmse.
®depmenTsl. UHTHOUTOPHI.

[Tonatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE 0 XUMHUYECKOM
paBHoBecuu, npuHiun Jle Illatenve. YcnoBus cMemeHus XMMHYECKOTOo paBHOBecHsA. DaKTOpBHI,
BJIMSIOLINE HA COCTOSTHUE XMMHUECKOT0 paBHOBecHs. [IporHo3npoBanrne BO3MOXKHOCTU NIPOTEKAHUS
XUMHUYECKHX MpPEBpPAlleHU B pa3IMYHBIX YCIOBHUSX Ha OCHOBE IPEICTaBICHUM 00 H3yYEHHBIX
AJIEMEHTaX XUMUYECKON KNHETUKU U TEPMOJAUHAMUKH.

OKHCIIUTENTBHO-BOCCTAHOBUTENIbHBIE peakiuu. OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE
CBOMCTBAa XMMHYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHH OKUCIICHHS. BakHble OKMCIUTENN U
BoccTaHoBuTeNU. [lepmanranar kanus (xapaktepuctuka). CocTaBieHHE YpaBHEHHI OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIMi ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OaaHca.

DJIEKTPOJIMTUYECKAsT ~ JHCCOIManus. XUMHUYECKHME peakiuu B pacTBopax. Teopus
AIIEKTPOJIUTUYECKOH aucconmanuu. PacTBopeHne kak (u3MKO-xMMUYeckuil mpouecc. [lonsrue o
TUAPATAX U KPUCTAILIOTUApATAaX. DJIEKTPOIUTHI U HEAIEKTPOauThl. KaTnonsl, aHnoHbl. Mexanusm
JMICCOIIMALIMY BEIECTB C PAa3IMYHBIM BUJOM XUMHUYECKOH CBs3U. CHUIIbHBIE U cTa0ble 3JEKTPOIUTHI.
CreneHb OuccolMalii, KOHCTaHTa Auccouuanuu. MonHoe mnpowusBeneHue Boabl. BomopomHsbiil
nokasarenb. UHIMKaTopel. DIEKTPOIUTHYECKAsT JUCCOLUALUS KUCIOT, OCHOBaHUM U COJIEH.

Peakiiuu nonHoro ooMeHa. Y cjIoBus MpOTEKaHUsI PEaKIInii HOHHOTO 0OMeHa. MOJIeKyIIsIpHEIE,
IIOJIHBIE M COKpAallleHHbIE MOHHBIE YpaBHEHUs peakiuil. CBONCTBa KUCIOT, OCHOBaHUN M COJIEH B
CBETE MPeACTaBICHUN 00 3JIEKTPOIUTHUECKON Arcconanyu. KauecTBeHHbIe peakIi Ha HOHBI.

I'mpponu3s coneii. MoHHbIE ypaBHEHUs THAPOIU3a COJed. XapakTep Cpeabl B BOIHBIX
pacTBopax coJjen.

OKCIIEpUMEHTAIBHOE H3Y4YEHHME BEIIECTB U SIBICHUN: O3HAKOMIIEHHE C MOJENSIMHU
KPUCTAJIMYECKUX PEIIETOK HEOPraHMYeCKHX BELIECTB — METAUIOB M HeMeTauioB (rpadura u
ajamasa), CIIOkKHBIX BEIIECTB (XJIOpUAa HATpUs);

HCCIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEaKIHMHU OT BO3JEWUCTBHS PA3ITUYHBIX
(baxTOpoB;

OTIBITHI, WITIOCTPUPYIOIIE 00PaTUMOCTh XUMUYECKUX PEaKIuii;

UCCIIEIOBaHKE MIEKTPOINPOBOIHOCTH PACTBOPOB, MPOIIECCA AUCCOLMALIMM KUCIIOT, EN0Yed U
coJIei;

MIPOBE/ICHUE OMBITOB, WLTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peaKlUii HOHHOTO OOMeHa
(oOpa3oBaHue OcajKa, BbIICICHHUE ra3a, 00pa3oBaHUE BOJIbI);

IpUMEHEHHE MHJMKATOPOB (JTakMyca, METHIOpaHXka U (eHonpTanenHa) 1 onpeaeacHus
XapakTepa cpelibl B paCTBOpaX KUCIOT, OCHOBAHUW U COJIEH;

IIPOBEJIEHUE OINBITOB, WJUIIOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakify pa3JIoKeHUs, COCTUHECHHS ),

pacrno3HaBaHHE HEOPraHMYECKHUX BELIECTB C IOMOIIbI0 KAYECTBEHHBIX PEAKLIMi Ha HOHBI;

penieHue SKCHEpPUMEHTANBHBIX 331ad 1o TemaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuny, «'uaponns conei», « INEKTPOIUTHUECKAS TUCCOLUALIUSY.

HeMeTa/libl M MX COeIMHEHUS

OOmast xapakTepucTHKa HeMeTalioB. (OCOOEHHOCTH CTPOCHUS AaTOMOB XHMHUYECKUX
3JIEMEHTOB, MPOCTBIX BELIECTB, auIOTponus. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMICTBA
HeMmeTa/10B. CpaBHUTENbHAS XapaKTEPUCTHKA COSMHEHU HEMETAIIIOB.



OOm1ast xapakTeprcTuKa rajoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIE CTETIEHN
okucnenus. CtpoeHne M (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHYECKHE
CBOMCTBA Ha mpUMeEpe xjopa (B3aUMOJEHCTBUE C METallIaMH, HEMETaJulaMH, BOJIOH, IIEJI0YaMu).
XnopoBogopoa. ComnsiHas KHCJIOTAa, XMMHYECKHE CBOMCTBA, MOJydeHUE, NMpuMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOJI0PO/1a HA OpraHU3M 4esloBeKa. BaykHelme XI0puabl ¥ UX HAX0KIEHUE B IIPUPOJIE.
[TonsiTre 0 KUCIOPOACOACPKAIINUX KUCIOTAX XJIOpa U UX COJISX.

VVIA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHH OKUCIICHUS.
Ctpoenne u (u3HUECKHE CBOWCTBA TMPOCTHIX BEMIECTB — KHCIOPOJa MU Cepbl. AJUIOTPOITHBIC
Mo (UKAIIMH KUCTIOPOJIa U cepbl. XMMHUYECKHE CBOMCTBA Cephl (B3aUMOCHCTBHE C HEMETAIJIaMH,
MeTaJUlaMH, KOHIIEHTPHUPOBAHHBIMUA a30THOM W cepHOHM KucioTamu). CepoBOIOpOJ, CTpOEHHUE,
¢u3nUeckrue 1 XMMUYECKHE CBOICTBA (KUCIOTHBIE M BOCCTAHOBUTENbHBIE CBOMCTBA). OKCHIIBI CEephI
KaK TpEeICTaBUTENN KHUCIOTHBIX oOKcuaoB. CepHucras kuciora u ee conu. CepHas KuCIOTa,
¢u3nUecKre 1 XUMHYECKHe CBOMCTBA (00IIMe KaK MPEeACTaBUTENS Kilacca KUCIOT U CTIeU(pHYECKHUE).
Conu cepHOM KHUCHOTHI. XUMHUYECKHUE PEAKIMH, JIeKAIIUE B OCHOBE MPOMBIIUICHHOTO CIoco0a
NIOJIy4YeHUs1 CepHOM KUCIOTHI. IIpencraBieHnss 0 XMMHYECKOM NPOU3BOJACTBE M CBA3aHHBIX C HUM
npodeccusix. [Ipumenenue cepHoit KUCIOTH U cynbdaroB. KauecTBeHHbIE peakinu Ha Cyab(QuUT-,
cynbpun- u cynbpaT-annoHbl. HaxoxkaeHue cepbl U €€ COSAMHEHHH B MpHpoje. XHUMHUYECKOe
3arpsi3HEHNE OKPY KaIOIIEel Cpe/ibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE JOXK/IU, 3arpsi3HEHHE BO3/1yXa),
CHOCOOBI €r0 MPeI0TBPAIICHUS.

O6mast  xapaktepuctuka diemMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

A3oT, pactipocTpaHeHHe B IPUPOE, GU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE
C MeTaJUTaMH, BOAOPOAOM, KUciopoaoM). Kpyrosopor a3ora B mpupoze. AMMHUaK, ero Gpu3ndeckue u
XUMHUYECKHE CBOWMCTBAa (OKHMCIEHHE, OCHOBHBIE CBOWCTBAa BOJHOTO pPACTBOpa), MPUMEHEHHE U
NoJy4YeHue B 1a00paTOPHH U MPOMBIIUIEHHOCTH. IOH aMMOHMSI, TOHOPHO-aKIENTOPHBIM MEXaHU3M
ero ooOpazoBanus. Conum aMMOHHS, MX (PU3NUYECKHME W XHWMHUYECKHE CBOMCTBA (pa3ioXeHue u
B3aMMOJEICTBHE CO LIEI0YaMH), IpuMeHeHne. KauecTBeHHast peakiiysi Ha MOHbI aMMOHUsA. OKCHIBI
azora (L, I, Il, IV, V). A3zotucras kucnora. A30THas KHUCIOTa, €€ TOJydeHHe, (pu3nyeckue u
XMMHUYECKHE CBOWCTBA (0OIIHME KaKk MPECTaBUTEIS Kacca KUCIOT U ClieU(pUUECKue), IPUMEHEHHUE.
XYUMHYECKHEe peakluH, Jie)Kallue B OCHOBE MOJYyYEHUS a30THON KHUCIOTHl B NPOMBIIUIEHHOCTH.
Hutpatet u nutputsl. KadecTBeHHBIE peakluMW Ha HUTPAT- U HUTPUT-AaHUOHBI. XUMHUYECKOE
3arpsi3HEHNE OKPYKAIOIEH cpelibl COSMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IU, 3arpsi3HeHUE BO31yXa,
TTOYBHI U BOJIOEMOB).

docdop, ammorponHbie Moaudukanuu dhochopa (6enbiii U KpacHsI Gocdop), puznueckue u
XUMHYECKHE  CBOHCTBAa  (B3aMMOJEMCTBHME C  MeTaUIaMM,  KHCIOPOAOM,  TIajloT€HaMH,
KOHIICHTPUPOBAaHHBIMH a30THOW u cepHoi kucimotamu). Oxcunbl docdopa (III, V), dochopras
KHCJIOTa, (U3NYECKUe U XMMHUYECKHE CBOWCTBA, moiydeHue. KauecTBeHHas peakius Ha ¢ocdat-
nonsl. [Ipencrasienus o ramoreaugax Gocdopa (111, V).

[TonaTne 0 MHUHEpaNBHBIX ya0OpeHusX. A30THbIE, (ocOopHbIE, KOMIUIEKCHBIE YA0OpEHHUS.
XUMHYECKOe 3arpsi3HeHNE OKPY>Kalolllel cpeibl CoOeNMHEHNIMHU a30Ta u (ocdopa.

OOmast xapakrepuctuka 31meMeHTOB |IVA-rpynnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHUS.

VYraepon, amnorponHsle Monudukanun (rpadur, anvas, ymaepeH, rpageH, HAHOTPYOKH),
dusznyeckne M XUMHYECKHE CBOWCTBAa IMPOCTHIX BEIIECTB (B3aMMOJCICTBHE C MeTajlIaMH,
HEMEeTaJlJIaMH, KOHLUEHTPUPOBAHHBIMH a30THOW M cepHOM kucioramu). [lonsarue o6 amcopOuumm.
KpyroBopot yrinepona B mpupojae. OKcuibl yriepona, ux (u3nUecKue M XUMHYECKHUE CBOMCTBA,
JieiicTBUE Ha )KUBbBIE OPraHU3MBbl, OJIYUYCHUE U IPUMEHEHHE. DKOJIOTHYecKHe MpoosieMbl aTMochepsl,
CBs3aHHbIE ¢ okcuaoM yriaepona (IV). YronbHas kuciora u ee coiu, ux Gu3ndeckue U XuMH4YeCKHe
CBOWCTBA, MoyiyueHue U npuMmenenue. Kapbonarsl, runpokapOoHatTel, ux cBoiicrBa. KauectBeHHas



peakuus Ha KapOoHaT-HOHBIL. Mcronb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U
CEIBCKOM XO351CTBE.

[lepBoHayanbHbIE MOHSATUS 00 OPraHWYECKUX BEHIECTBAX KaK O COSAMHEHUSX YIIIepoja:
yIIeBOIOPOAbI (METaH, 3TaH, STUJICH, alleTUJICH ), 3TaHOJI, TJIUIEPUH, YKCycHas kuciota. [Ipupoanbie
WCTOYHUKHU YTIEBOIOPOAOB (Yroib, IPUPOIHBIN a3, HeTh), MPOAYKTHI HX NEPepabOTKU, UX POJIb B
OBITY ¥ IPOMBILLIEHHOCTH. [loHATHE 0 GMOTOTHYECKHN BaXKHBIX OPraHMYECKHUX BELIECTBAaX — KUPAX,
Oenkax, yrieBoJax — W UX POJIH B )KM3HU YeNOBeKa. ENMHCTBO OPraHMYECKUX M HEOPTaHUYECKUX
COCTUHEHUN.

Kpemuuii, ero Qusuueckne ¥ XUMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE C MeETallaMH,
KHUCJIOPOJIOM, YIJIEPOAOM, TajJoreHaMH), MoJydyeHue U npumeHeHue. Poib KpeMHusi B Ipupoje U
texauke. Oxcun kpemHus (IV), kpeMHUEBas KHUCIIOTa, CHJIMKATHL: (DU3MYECKHE W XUMHUYECKUE
CBOICTBa, MOJy4YeHHE U MPUMEHEHHE B OBITY M NPOMBIIUICHHOCTH. BakHeWne CTpouTeNbHbIE
MaTepuaibl: KepaMuKa, CTEKJO, IeMEHT, OeToH, xkene300eToH. I[IpoGieMbr 6Ge3omacHOro
MCIIOJIb30BaHUS CTPOUTENBbHBIX MaTepHajIoOB B MOBCEAHEBHON KU3HU.

Bop. Ocobennoctu crpoenust aroma. O0muMe npeacTaBieHust 0 PU3UIECKUX U XUMHUYECKUX
cBoiicTBax. bopHas kuciora.

DKCHEepUMEHTAIBHOE U3yUEHUE BEILIECTB U SBJICHUI:

03HaKOMJICHHE ¢ 00pa3iaMu IPUPOIHBIX XJIOPHUIOB (TaJIOTCHHUIOB);

MPOBEJICHUE OTBITOB, OTPAKAIOMUX (U3MUECKUE U XUMUYECKUE CBOMCTBA TaJIOTEHOB U HX
COCIUHCHMIA,

W3y4YECHUE CBOWCTB COJISIHOM KUCIIOTBHI;

MPOBEJICHUE KAYECTBEHHBIX PEaKlUi Ha XJOPHUA-, OpPOMUA- U MOIUI-UOHBI U HAOIIO/IeHUE
MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3liaMu Cepbl U €€ MPUPOJHBIX COeIMHEHUMN;

HabIoeHNe Tpoliecca OOyIIIMBaHUs caxapa o[ JeWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM
KHUCIIOTBI;

U3yueHHe XMMUYECKHX CBOHCTB pa30aBiIeHHON CEPHON KUCIIOTHI,

MPOBEACHUE KAaUeCTBEHHBIX PEAKIMi Ha CYIbPUI-, CyTb(OUT- ¥ CyTb(aT-nOHBI 1 HAOITIOACHUE
MPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMH a30Ta, ¢ochopa U UX COSTUHEHUN, oOpa3laMu
a30THBIX U (POCHOPHBIX yI0OpEeHNUH;

noJiyueHue, coOupaHue, pacro3HaBaHHe M M3y4yeHHE CBOICTB aMMHaKa, U3y4eHHUE CBOMCTB
coJieil aMMOHHUS;

MPOBEJICHUE KAUYECTBEHHBIX PEaKIMil HAa MOH aMMOHHUS, HUTPUT-, HUTpaAT- U (pocdaT-uoHbl U
W3YYCHHE TPU3HAKOB X MPOTEKAHUS;

W3YyYECHUE B3aMMOJCHCTBUS KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0, CBOWCTB
dbocdopHOI KHUCTOTHI U €€ COJIeH;

O3HAaKOMIJIEHHE C MOJENIIMU KPUCTAIIMYECKHX PELIeTOK aimasa, rpadura u ¢yiiepeHa, C
MPOIIECCOM  afcOPOLMKM PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM VyIJIEM H YCTPOHCTBOM
IPOTUBOTa3a;

MoJIy4eHue, coOnpaHue, paclio3HaBaHUE M U3YyUCHUE CBOMCTB YIIIEKUCIIOTO T'a3a;

MPOBEJICHNE KAUYECTBEHHBIX PEaKIMil Ha KapOOHAT- M CHIIMKAT-UOHBI U U3yYeHHE PU3HAKOB
WX MPOTEKAHHUS,

M3Y4YEeHHE B3aMHBIX NpEBpalleHui KapOOHATOB U THIPOKApOOHATOB;

O3HAKOMJICHHE C 00paslaMH TPHUPOJHBIX KapOOHATOB W CHIJIMKATOB, C MPOIYKIUEH
CHWJIMKaTHOW POMBIIIEHHOCTH;

pelIeHre YKCIEPUMEHTATBHBIX 33134 110 TeMe «BakHeHl e HeMeTaJlTbl U UX COSTUHEHUS.



MeTta/uibl M UX COeIMHEHUS

OO6mme cBoiicTBa MeTautoB. OO0Ias XapaKTepUCTUKA XUMUUECKHUX AJIEMEHTOB — METAJIJIOB HA
OCHOBAaHMU UX M0OJ0xKeHUA B [leproanueckoit cucreme xumMuieckux 3iueMeHnToB /. 1. MenneneeBa u
ctpoeHus aromoB. Mertauibl A- u  b-rpynmn. CTpoeHwe MOpoCTBHIX BEHIECTB — METAIOB.
Mertannudeckasl CBSI3b U METAUTMYECKass KPUCTAIIMYECKash pemierka (MpUMUTHBHAS KyOuueckas,
00BEMHO-IIEHTPUPOBaHHAs KyOWYeckasi, TpaHElEeHTPUpPOBaHHAs KyOWyeckasi, TIeKcaroHalbHas
TUIOTHOYIIAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB METAJUIOB OT CTPOEHUS KPUCTAILIOB.
DIEKTPOXUMUYCCKUN Psi/T HANPpsDKEHUH MeTauioB. O0IIre XuMUYeCKHe CBOKMCTBa MeTaioB. O0mue
CIOCOOBI TIOTYYEHHS METAJUIOB, METAJUTYPTHUs. DIEKTPOIN3 PACIIABOB U PACTBOPOB COJIEH KaK OIMH
U3 CIO0CcOO0B MoTydyeHus: MeTauioB. [IoHATHE 0 KOPPO3UHM METANIOB, OCHOBHBIE CIIOCOOBI 3aIlIUThI UX
oT kopposuu. CriaBsl (CTallb, YyT'YH, TIOpaATIOMUHUN, OpoH3a). [IpuMeHeHrne METallIoB U CIIJIaBOB B
OBITY U IPOMBIIIJICHHOCTH.

Memannwt A-2pynn

[Ilenounbie mMeTamibl: mojioxkeHue B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMeHTOB /l.
H. MenpeneeBa, CTpOEHHE HMX aTOMOB, HaxOXIcHUE B Ipupone. Pu3nUecKUe U XUMHUYECKUE
CBOICTBa (Ha mpUMepe HaTpusi U Kanus), noidydeHue. OKCUABI U THIPOKCHUIIBI HATPUS U Kajus.
[IpuMeHeHue 1eT0YHbIX METAJUIOB U UX COEAMHEHUH. bruosorndeckast pojab HaTPUs U Kajusl.

[IlenouyHO3eMENbHBIE METAJIIBI MAarHUWA U KaJdbLU: moJioxkeHne B [lepuoauueckoil cucreme
xumuueckux anemeHTtoB JI. WM. MenaeneeBa, CTpoeHME HMX aTOMOB, HAaxOXIAEHUE B MIPHUPOJE.
dusnyeckrue U XUMHUUYECKHE CBOMCTBA MarHus W KalblUA. BakHeHIINMe COeIUHEHUSA KaJbIUs U
Marausi (OKCHJ, TUIPOKCUI, COJIM), CBOMCTBA, MpuUMeHeHHe. JKEeCTKOCTh BOABI M CIOCOOBI e
ycTpaneHus. KpyroBopot kaneLus B IpUpOJIE.

AmoMuHuii: nonoxeHue B llepuomnueckoil cucreMe XMMHMUYECKHX 3JeMEHTOB [/l
N. MenneneeBa, CTpo€HHE aToMa, HaXxoXKJAeHUE B npupoae. Pusnyeckue U XMMUYECKHUE CBOMCTBA
amroMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHJIA U THIPOKCHIA aTiOMUHUS. [IpruMeHeHne amfoMUHHS U
€ro CILJIaBOB.

Memannwt b-epynn

OO6mrast xapakTepucTuka MeTauioB b-rpynm (MOOOYHBIX TOATPYII): TOJOKEHHUE B
[lepuonnyeckoit cucreme xumuyeckux siemeHToB J[. M. MenneneeBa, 0COOCHHOCTH CTPOCHHS
aTOMOB. fIBJIeHHE «IpoBajia» 3JEKTPOHA Ha MPUMEpPE CTPOEHHUS aTOMOB Xpoma, Melu, cepedpa.
BajieHTHBIE COCTOSIHHST aTOMOB (-3JIEMEHTOB, CTCIICHHW OKHCJICHHUS aTOMOB B COCIUHCHHSIX.
3aBUCUMOCTB KUCIOTHO-OCHOBHBIX CBOMCTB OKCUOB U TUAPOKCHIOB METAIIOB OT 3HAYEHUSI CTEIIEHU
OKUCIICHUs DBJIEMEHTa B COeAMHEHUWU (HAa TpuMepe coeauHeHuid xpoma). [lepBoHavaybHBIE
MIPEACTABJICHHS O KOMIUIEKCHBIX COEIMHEHMSIX.

Menp u cepedpo: CTpoeHHE aTOMOB, CTeTeH: okuciaeHus. OOIIe KpaTkue MpeCTaBlICHUs O
bu3nyYeCKUX W XMUMHYECKHX CBONCTBaX MPOCTHIX BEIIECTB (B3aUMOJEHUCTBHE C KHCIOTaMHU-
OKHUCIIMTENSIMU), 00 MX OKCHIaX, THAPOKCUAAX U COJNIAX, MX mpuMeHeHWH. lIpencraBrnenus 00
aMMHaYHBIX KOMIUIEKcax cepedpa u mean. KauecTBeHHbBIE peakiiny Ha KaTHOHBI Meu (2+) 1 cepedpa.

[{uHk: cTpoeHHE aTOMa, CTETICHh OKHUCICHHS. XapaKTepPUCTUKA (PU3NIECKIX U XUMHUYECKUX
CBOICTB, MpUMEHEHHE, aMPOTEpHBIE CBOICTBA OKCHAA U THApoKcuaa. KauecTBeHHbIE peakiny Ha
KaTHOHBI ITUHKA.

Kenezo: crpoenne atoma, creneHu okucieHus. Haxoxnenue B mpupone. Ousznueckue n
XMMHUYECKHE CBOMCTBA XKeJe3a, MpuMeHeHue. buonorudeckas poss xene3a. OKCUIbl, THIAPOKCUIBI U
comu xene3a (II) u xenmesza (III), ux cocras, cBolcTBa W mosydeHue. KauecTBeHHBbIC peakiud Ha
KaTHOHBI Jkene3a (2+) u xenes3a (3+). UyryH u cranp — criaBbl xkene3a. [[pon3BoacTBO 4yryHa u
CTalli. DKOJOrHYeCKHEe MPOOIIEMbI, CBSI3aHHBIE C METAJUTYPTUYECKUMU TIPOU3BOACTBAMH.

DKCHEepUMEHTAIBHOE U3yUEHUE BEILIECTB U SBJICHUI:

O3HaKOMJIEHHE C 00pa3liaMy METAJJIOB U CIIJIaBOB, UX (PU3NYECKUMU CBOMCTBAMU;

MOZEIIMPOBAHNE METAJUIMYECKON KPUCTAININYECKON PEILETKH;



M3y4EHUE B3aMMOICHCTBHS METAJLIIOB C BOJOM, C pACTBOPAaMU COJIEH U KUCIIOT, UCCIIEIOBAHNE
MPOLIECCOB AJEKTPOIM3a pacTBOpoB xjopuaa Meau (II) u moauaa kanus, KOppo3uu METAIIOB;

W3Y4YCHHE OCOOCHHOCTEH B3aMMOJCWUCTBHUS OKCHUIOB Kbl W HATPUs C BOJOH, HX
TUAPOKCHUIOB — C okcuaoM yriepoaa (IV) u kucnoramu;

M3Y4YCHHE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAIIbIIUs, KECTKON BOJIBI;

M3y4YEHUE MPOLIECCOB MOTYYEHUs THAPOKCHUIOB KeENe3a, UX XUMUYECKNX CBOMCTB;

W3YYCHHE TMPU3HAKOB TMPOTEKAHMS KAYECTBEHHBIX pEaKIUid Ha WOHBI (MarHus, KallbLUs,
AITIOMUHMS, IIMHKA, )kene3a (2+) u xxenesa (3+), meau (2+);

HaOII0/IEHNE U OMMCaHNE OKPAIIMBAHUS INITAMEHN HOHAMU HATPUS, KAIHS U KaJIbIUs;

nccaenoBaHrue aM(OTEpHBIX CBOWCTB THIPOKCHAA amtoMuHMS, ruapokcuna xpoma (III) u
TUAPOKCH/IA IMHKA;

pelIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIlne MeTaluIbl U UX COCIUHEHUSI.

XuMus M OKpyxkamoLas cpeia

BemectBa m Marepuasibl B MOBCEIHEBHOM KW3HU 4YeIOBeKa. BaxHelmiue BemiectBa M
MaTepuaibl, 00JIaCTH UX MIPUMEHEHHsI. be3omacHoe CIoIb30BaHUE BEIIECTB U XUMUYECKUX PEAKITHIA
B ObITy. [IepBast moMoI1b IPH XUMUYECKUX 0)KOT'axX U OTPABIICHUSX.

HoBbie maTepuanbl 1 TEXHOJOTUH. [[pUHLINIIBI «3EIEHON XUMUW.

OCHOBBI KOJOTMYECKOH TIpaMOTHOCTH. XHUMHS M 3J0pPOBbE. 3HAUYCHUE H3YYAEMBbIX
XUMHUYECKHX JJIEMEHTOB U WX COSAMHEHMI ISl QYHKIIMOHUPOBAHMS OpTaHMU3Ma deoBeka. [lonsTue
0 37I0pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpelbl. JDKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C
COCMHEHUSIMU YTJIepona, a3oTa, cepbl, Tsokeabix MetauioB. [lonstue o IIJIK. Pomp xumuu B
PEIICHUN YKOJIOTHYECKUX MPOOIIEM.

DKClepUMEHTAIbHOE HW3YyUYEHUE BEUIECTB M SBJICHHI: O3HaKOMJIEHHE C oOpa3namu
MaTepuanoB (CTEKJIO, CIUIaBbI METAJUIOB, MOJMMEPHBIC MaTepuaibl), OMPEICICHHE KHUCIOTHOCTH
IPUPOJIHBIX BOJ, MOJEIMPOBAHHE Mpollecca OOpa30BaHUA KHUCIOTHOTO JIOX[IS, H3YYEHHUE €ro
BO3JICHCTBUS HA MaTEPUAJIBIL.

IToBTOpEeHue 1 00001IeHNEe 3HAHUIT OCHOBHBIX pa3/ieioB KypcoB 8—9 kiaccoB

Ilepnonnueckuit 3axkoH u Ilepuonnueckass cucTeMa XUMUYECKHX DJJIEMEHTOB B CBETE
MIPEACTABIICHHI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHYECKUX 3JIEMEHTOB
U UX COCIMHEHUH B MEpUOJaX U Ipymnmnax.

CtpoeHue BeliecTBa B TBEPIIOM, KUIKOM M Ta3000pa3HOM COCTOSHUU. Buabsl XuMudeckoiu
CBSI3U. 3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIJINYECKON PEMIETKH M BHUJA XMMHUYECKOM
CBS3U.

Knaccudpukanus XUMHUYECKUX peaKlIUid MO pa3Nu4yHbIM TNpu3Hakam. [IporHo3mpoBaHue
BO3MOKHOCTH TPOTEKaHWS XHMHMYECKUX IPEBpAlICHUN B PA3IMYHBIX YCIOBUSAX Ha OCHOBE
MPEACTABICHUI XUMHUYECKON KHHETUKH U TEPMOJAMHAMUKH.

XHUMUYECKUE peaKkiMu B pacTBOpax. [ uaponus coneil. Peakiiuu OKUCIeHUsI-BOCCTaHOBIICHHUS.
DNEKTPOIU3.

CBoiiCTBa KHCJIOT, OCHOBAaHUW M COJIEH B CBETE NPEACTABICHHA 00 SJEKTPOJMTHYECKOU
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA
«XUMHUS. YIIIYBJIEHHBIA YPOBEHb»

JIMYHOCTHBIE PE3YJIbTATDBI
JluuHOCTHBIE pE3yibTaThl OCBOEHHUS TPOrpaMMbl OCHOBHOTO OOIIEro o0pazoBaHUs
JOCTUTAIOTCS B XOJle¢ OOy4YeHHUS XUMHUU B €IUHCTBE Y4eOHOW W BOCIUTATEIBHON NEATEITHHOCTH



o0pa3oBaTeNbHOW  OpraHM3alMd B COOTBETCTBHM  C  TPAJUIMOHHBIMH  POCCHHCKUMHU
COIIMOKYJBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, IPUHATHIMHU B OOIIECTBE MTPAaBUIIAMH
¥ HOpMaMH MOBEJICHUS U CIIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPAa3BUTHS U COLTUATTU3AIIIH
oOyJaronuxcs.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHCTEMOM O3UTHBHBIX IEHHOCTHBIX OPUEHTAIMI U paCIIMPEHHUE OIBITA ACATEIFHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSA:

NPOSIBJICHWE IIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAy4YHOMY H
HCTOPHYECKOMY HACIEAMIO, TIOHMMAHHWE 3HAYCHUS XUMHYECKOM HAyKH W TEXHOJIOTHH B JKU3HH
COBPEMEHHOT0 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccun u CBOero peruona;

2) rpasKIaHCKOro BOCTIMTAHHUS:

NPEJCTaBICHUE O COIMAJIbHBIX HOpMax MW TNPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE, TPOSBICHHE KOMMYHHMKATHBHON KyJIbTYpel B  pPa3HOOOPa3HOW COBMECTHOM
NeSITebHOCTH;

CTpeMJIeHHE K B3aMMOIIOHHMAHHIO M B3aHMOIIOMOIIM B IIpoliecce ydyeOHOW M BHEy4eOHOM
JesITeIbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE IIOBEACHHE WM TIIOCTYNIKM CBOMX TOBApuWINEHl ¢ MO3WINH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHIA OCTYIIKOB;

3) opmMupoBaHUS IEHHOCTH HAYYHOIO MO3HAHMS:

MHUPOBO33PEHUYECKHE MPE/ICTABICHUS O BEIIECTBE U XUMHUECKOW PEaKIiy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH W HEOOXOIMMBIEC JUIS TOHMMAaHMS CYIIHOCTH HAyYHOU
KapTUHBI MUDA;

OCO3HAaHME IEHHOCTH HAyYHOTO TIO3HAHUS JUISI pPasBUTUS KAKIOTO UENOBEKa U
IPOM3BOIUTENBHBIX CHJI OOIIECTBA B LIEJOM, POJIM U MECTa HAyKH «XHUMHS» B CUCTEME HAyYHBIX
IPE/ICTaBICHNN O 3aKOHOMEPHOCTSIX Pa3sBUTHUS MPHPOJBI, B3aMMOCBA3SIX UYEIIOBEKA C MPUPOTHON H
TEXHOJIOTUYECKOU CPELIO;

NO3HaBaTeJIbHAS MOTHBAIMA M HMHTEpeC K OOY4YEeHHIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO, K UCCIIEAOBATENBCKOM IEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJIeHUs ¥ YPOBHS JAJbHEHUIIET0 O0YICHHS;

4) BoCIUTAHUS KYJbTYPbI 310POBBSI:

OCO3HaHME IEHHOCTH XU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 37I0pPOBBIO, YCTAHOBKA Ha
3I0pOBBI 00pa3 KU3HHU, OCO3HAHHE MOCIIECICTBUI U HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHHs), HEOOXOJUMOCTH COOJIOACHUS TpaBUil OE30MaCHOCTH TMpHU
00palIeHn! ¢ XUMHUUYECKUMH BEIIECTBAMH B YU€OHBIX U )KU3HEHHBIX CUTYAIUSX;

5) Tpy10BOr0 BOCIIMTAHUS:

¢dbopMHpOBaHKE IIEHHOCTHOTO OTHOILICHHS K TPYAOBOH NEATENBHOCTH KaK €CTECTBEHHOU
HOTPEOHOCTH YeJIOBEKa M K HCCIEeIOBATENIBCKOM MESTENIbHOCTH KaK BBICOKO BOCTPEOOBaHHOW B
COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K HpoQeccHsiM, CBI3aHHBIM C XHMHEH, B TOM dYHcie K npodeccusam
Hay4HOI chepbl, 0CO3HaHNE BO3MOXKHOCTH CAMOPEAIN3aLluH B 3TOU cdepe;

6) IK0JIOTHYECKOT0 BOCTIUTAHUS:

0CO3HaHME HEOOXOIMMOCTH OTHOLICHHUS K IPUPOE KaK UCTOYHHKY )KM3HM Ha 3emiie, OCHOBE
ee CyIIeCTBOBaHHUS;

MOBBIIIEHUE YPOBHS HKOJIOTUYECKON KyJIbTYpHI: NPHUOOpPETEHHE OIbITa IUIAHUPOBAHUS
IOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX IIOCIEACTBHHA Ui OKpPYXKAIOIEH Cpeasl; OCO3HAHUE
r7100abHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIEM M MyTel UX PELICHHs; CIOCOOHOCTh MPUMEHSTh
3HAHMS, TOITydaeMble TPY N3yYCHUU XUMHUH, JJIs PEIICHUS 3a/1a4, CBA3aHHBIX C OKPYXKaIoLIel Cpeoii;
AKTUBHOE HENIPUATHE ACUCTBUM, IPUHOCAIIUX BPEJ OKPYXKAIOILIEH Cpeie; OCO3HAaHUE CBOCH POJIA KaK



rpakJaHMHA ¥ TOTPEOUTENS B YCIOBHUAX B3aUMOCBSI3U MPUPOIAHOM, TEXHOIOTMUECKON M COLMATBHOM
Cpell; TOTOBHOCTB K YYaCTHIO B IPAKTUYECKON AEATEIbHOCTH YKOJIOTHYECKON HAITPABICHHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertamnpeamMeTHbIe pe3yNbTaThl 00Y4aIOUINXCsl, OCBOUBILIMX IIPOrPaMMY 10 XUMUHA OCHOBHOTO
o01rero oOpa3oBaHusl, BKIIFOYAIOT:

YCBOCHHME MEXIUCLHUIUIMHAPHBIX (MEXIPEIMETHBIX) IOHATUH, OTPAKAIOLUINX MaTEpUAIbHOE
€IMHCTBO MHpa M INpOLECC MO3HAaHUs (BELIECTBO, CBOMCTBO, YHEPIUs, SBICHHUE, HAY4HbIH (axT,
3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TeOpHs, HAbII0AeHNE, H3MEpEHHE, NCCIIE0BAaHIE, IKCIICPUMEHT
" Ipyrue);

OBJIJICHUE YHHUBEpCAIbHBIMU y4eOHBIMU JNEUCTBUAMU (mo3HaBaTEIbHBIMY,
KOMMYHHKATUBHBIMH, PETYJIATUBHBIMH), BOXKHBIMU JUIsl TOBBIIEHUS 3()P()EKTUBHOCTH OCBOCHMS
colepkaHus  y4yeOHOro nmpenmera, (OPMHUPOBAHMA  KOMIETEHIMH, a Takke IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENBHOCTH 00yUarOIINXCsl B Kypce XUMUM;

CIOCOOHOCTH MX MCIIONB30BaTh B y4eOHOM, TO3HABATEIILHOM U COI[MAIbHON MPaKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl 00YJaIOIINXCsl, OCBOUBIIUX MTPOTPAMMY IO XUMHH OCHOBHOTO
o01rero o0pa3oBaHusl, BKIIFOYAIOT:

YCBOCHHE MEXIUCIUTUTHHAPHBIX (MEKIPEIMETHBIX ) IOHATUN, OTPAKAIONINX MaTepUaTbHOE
€MHCTBO MHpa U MPOLIECC MO3HAHUS (BEIIECTBO, CBOICTBO, SHEPrus, SBJIEHUE, HAYYHBIH (axT,
3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOPHSsl, HAOI0IeHIE, H3MEPEHUE, UCCIICIOBAHNE, SKCIICPUMEHT
H Ipyrue);

OBIIAJICHHE YHHUBEPCaTbHBIMU y4eOHBIMU NEHCTBUSIMU (mo3HaBaTEIHHBIMH,
KOMMYHUKATHBHBIMH, PETYJISTHBHBIMH), BaXKHBIMU [UIsS MOBBIMICHUS 3((GEKTUBHOCTH OCBOCHHUSI
colepkaHuss y4eOHOro mpeamera, (GOPMUPOBAHUS KOMIETCHIMA, a Takke MPOCKTHO-
HCCJIEIOBATEILCKOM 1eATEeIbHOCTH 00yUaIOIUXCsl B Kypce XUMUMU;

CIOCOOHOCTH MX MCIIONB30BaTh B y4eOHOM, TO3HABATEIILHOM U COIMAIbHON MPaKTHKE.

OBnazneHne yHuBepcaabHBIMH MO3HABATEJbLHBIMU Y4eOHBIMHU JICHCTBUSMU BKIIIOYAECT:

1) 6a30BbIC JIOTHYCCKUE ICHCTBUS:

YMEHHSI UCTIOJIb30BaTh MIPUEMBbI JIOTUYECKOTO MBIIIJICHUS P OCBOSHUH 3HAHUIN: PACKPHIBATh
CMBICT XUMUYECKUX MOHSATHH (BBIACIATH UX CYIIECTBEHHBIC MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b
C JpPYyTMMH TIOHSATHSMHM);, aHaJU3UpPOBaTh, CPaBHUBATh, 0000IaTh, BHIOMpPATH OCHOBAHUS IS
KJIACCU(PUKALIUN U CHCTEMATU3allM XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIUii; YyCTaHABIUBATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU M3y4YEHUS; CTPOUTH JIOTHUECKUE PACCYkKIACHUS
(MHIyKTUBHBIC, JEIyKTUBHBIC, IO AaHAJIOTWUW); TMpeiaraTh KPUTEPHUH U BBIABIATH OOIIHE
3aKOHOMEPHOCTH U IMPOTHUBOPEYHS B M3y4aeMbIX Mpoleccax M SBICHUSIX; MPOBOAUTH BBIBOABI U
3aKJTFOYCHHUS; yMEHUS IPUMEHSTH B IIPOLIECCE MO3HAHUS MOHATHUS (TPEIMETHBIC M METaIllPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NpeoOpa3oBbIBATH MOJAEIbHBIC
MPEJICTABICHUS — XMMUYECKUH 3HAaK (CMMBOJ 3JIEMEHTAa), XHUMHUYecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKON peaklyy — P PelIeHUuH yueOHbBIX 3a/1a4; C YU€TOM ATHX MOJENIbHBIX MPEeCTaBICHUN
XapaKTepU30BaTh N3y4aeMble XUMUYECKHIE BEIIECTBA M XUMUICCKUE PEAKIIUU.

2) 6a30BBIC UCCIIENOBATEIBCKUE EHCTBUS (METO/IbI HAYYHOTO TIO3HAHUS BEIIECTB U SIBJICHUH ):

YMEHHS TPUMEHSATh METOJIbI HAYYHOTO TO3HAHMS BEIIECTB U SBICHUI HAa SMIUPHUYECKOM U
TEOPETHYECKOM YypPOBHAX B y4eOHOM TIO3HABATEIbHOH W  MPOEKTHO-MCCIIEIOBATEIHCKON
JESITEIIbHOCTH;

YMEHHS HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHl B KaueCTBE HHCTPyMEHTa IO3HAHUSA U
CaMOCTOSITENIbHO CTaBUTh BOTPOCHI; aHATU3UPOBATH (PAKTHI, BBISIBISTH U (POPMYIUPOBATH TPOOIIEMY,
OTIpeeNATh 1IeNIb U 3a7jaud, COOTBETCTBYIOLIUE PEIICHUIO MPOOJIEMBI; MpeasiaraTb OMUCATEIbHYIO
WA OOBSCHUTENBHYIO THIIOTE3Y M OCYIIECTBISATH €€ MPOBEPKY; YMEHHS MPOBOJIUTH H3MEPECHHUS



HEOOXO/JUMBIX TapaMeTPOB, BBIYHUCICHUS, MOICITUPOBAHME, HAOMIONEHUS M HKCHEPUMEHTBI
(peanbHBIE W MBICIEHHBIE), CAaMOCTOSITEIbHO MPOrHO3UPOBATh pPE3YyJIbTaThl, (HOPMYIUPOBATH
0000111eHNsT ¥ BBIBOJBI 110 pE3yJbTaTaM MPOBEIECHHOTO OIBITA, UCCICAOBAHUS, COCTABIATh OTYET O
MIpoJIeTIaHHOM padoTe;

3) pabota ¢ uHpOpMaLueit:

YMEHHSI OPUEHTHUPOBATHCS B PA3IMUYHBIX UCTOYHHMKAX HHGOpManuu (Hay4HO-TIOMYJsSpHas
JUTEepaTypa XUMHUYECKOTO  COJEp)KaHus, CIpaBOYHble TocoOus, pecypcsl MHTepHera);
aHAIM3UPOBATh UH(GOPMAIIUIO U KPUTUYECKH OLIEHHUBAThH €€ JOCTOBEPHOCTh M HEMPOTHUBOPEUYHUBOCTH,
OTOMpaTh W MHTEPIPETUPOBATH WH(OPMALINIO, 3HAUUMYIO ISl PEIICHUs y4eOHOU 3a/J1au; YMEHUS
NPUMEHSTh Pa3JInYHbIe METOABI U (OPMYIUPOBAThH 3aMpOChl MPU MOMCKE U O0TOOpe MHpOpMaIuy,
HEOOXOIUMOI JIJIs BBEITIOJTHEHHSI y4eOHBIX 3a/1a4; UCIIOJ30BaTh HH()OPMAIIMOHHO KOMMYHUKATHBHEIC
TEXHOJIOTHH U pa3InYHbIE MOMCKOBbIE CUCTEMBI; CAMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO GOpMy
npecTaBiIeHNs HHPOPMALUH (CXEMBI, TpaUKH, AUArpaMMBbl, TAOIUIIBI, PUCYHKHU U APYTrUe (GOpMBI);
YMEHHMsI UCIIOJIb30BaTh HAyYHBIN S3bIK B KAUYECTBE CPEACTBA pabOThl C XUMUYECKOW MH(pOpMaLneH;
NPUMEHSTh MEXIpeIMEeTHbIE ((PU3MYEeCKHe W MaTeMaTHYEeCKUE) 3HAKH W CHUMBOJBIL, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYpy, HCIIOJNb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE
CpeACTBa HAIJISITHOCTH.

OBnaneHne yHUBepCcaIbHBIMH Y4eOHBIMH KOMMYHUKATUBHBIMHU JCHCTBUSIMMU:

1) ymenust oOmieHus (MMCbMEHHON M YCTHOW KOMMYHHKAITUH):

MPEJCTaBIATh IMOJIyU€HHbIE pPE3yJabTaThl IMO3HABATEIBHOW JAEATEIbHOCTH B YCTHBIX U
NUCHPMEHHBIX TEKCTaX; MYyOMUYHO BBICTYNATh C TMPE3CHTAMEd pPe3yJIbTaTOB BBIMOJHECHUS
XUMHUYECKOTO JKCIIEPUMEHTa (HMCCIIeIOBATEIHCKON JIA0OPATOPHOM WM TMPAKTHYECKOW paboTHI,
yueOHOT0 MPOEKTa); B X0/1€ AUaiora U (W) AUCKYCCUU 3a7aBaTh BOIIPOCHI IO 00CYXKIaeMOoil TeMe 1
BbICKa3bIBaTh  HJeW, (GOPMYyIHUPOBATh CBOM  TMPEUIOKEHHUS] OTHOCUTENBHO  BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4H.

2) yMeHus y4eOHOT0 COTpYyIHUYECTBA (TPYMNIOBass KOMMYHHUKAITU):

y4acTBOBaTh B TPYNIOBBIX (opMax paOOTH: IUIAHUPOBATh OPTaHU3AIUIO COBMECTHOMN
paboThL, OIPENENATh CBOIO POJIb, PACIIPEAETATh 3aJa4l MKy YJIC€HAMH TPYIIIbI; BHIIOIHATH CBOIO
YyacTh paboThl, KOOPAMHUPOBATH CBOU JCHCTBUS C JCHCTBUSAMH APYTHX YWICHOB KOMaH/Ibl, ONPEACIIATH
KPUTEPUH MO OIIEHKE KayecTBa BBIIIOJIHEHHOM pabOThI; peliaTh BOZHUKAIOIINE TPOOIEeMbl Ha OCHOBE
ydeTa oOIIMX HHTEPECOB M COTTIACOBAHUS MTO3UIIMIA, YIaCTBOBAThH B 00CYX/I€HNH, 0OMEHE MHEHHUSIMH,
«MO3TOBOM HITYpME» U APYTUX (opmMax B3auMOJEHCTBUS.

OBnaneHne YHUBEPCAIBHBIMU Y4Ye€OHBIMH PeryJisiTHBHBIMU JeHCTBHSIMH BKIIIOUAET
pa3BUTHE CaMOOPTraHU3aLUU, CAMOKOHTPOJISI, CAMOKOPPEKIIUH, B TOM UHCJIE:

YMEHUS pemaTh y4eOHbIe U UCCIIEA0BATENLCKUE 3aaUl: CAMOCTOSTENIHO BBIOUPATh CIIOCO0
pemieHuss yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAapWAHTOB DEIICHUS, BBHIOMpATh Hauboee
HOJIXOASAIINA C YIE€TOM CAMOCTOSITETILHO BBIICTICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO paboTy MpH
pelmieHnd y4eOHOM WM HCCIEeI0BaTeNbCKOM 3aJauM; Ha OCHOBE IIOJIYUEHHBIX pe3y/IbTaToOB
¢dopmynupoBaTh 00OOIIEHUS U BBIBOJABI, IMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IPOLIECCOB;
AQHAIM3UPOBATh PE3YyJIbTaThl: COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMU pe3yJibTaTaMH,
OCYILECTBIISAITh CAMOKOHTPOJIb JACATEIbHOCTH; KOPPEKTUPOBATh CBOIO JEATEIBHOCTh HAa OCHOBE
camMOaHaJIn3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MTPOrPAMMBI 110 XUMHH OCHOBHOT'O O0IIIEro 00pa3oBaHUs
Ha yrIyOJIeHHOM YPOBHE HMEIOT 00IIee COAEp)KaTeabHOE SApPO C MPEIMETHBIMH PE3yJbTaTaMH
0a30BOT0 YpOBHS, COIJIACOBAHBI MEXAY COOOW, YTO MO3BOJSIET PEaTU30BBIBATH YIIIyOJIEHHOE
U3ydeHHEe KaK B paMKax OTJAENBHBIX KIAcCOB, TaK M B PaMKaxX pealn3aliy WHIUBHyalTbHBIX
00pa30oBaTeNbHBIX TPACKTOPUIA, B TOM YHCIIE UCTIONB3Ys CETEBOE B3auMo/eiicTBrue opranu3anuu. [1o



3aBEpIICHUH peau3alliil MPOrpaMMbl YIIIyOJEHHOTO YPOBHS OOyYaroIIMecsi CMOTYT JeTalibHee
OCBOUTbH MaTepHall, OBJa/IeTh PACHIMPEHHBIM KPYroM MOHATUN M METOJO0B, peuiaTh 3agadyu Oosee
BBICOKOI'O YPOBHSI CJIOKHOCTH.

[IpenMeTHbIC pe3yabTaThl BKIIOYAIOT: OCBOCHHE 00YJarOIIMMHCS HAYYHBIX 3HAHUN, YMEHUI
U CIOCOOOB JeHCTBUH, crienU(pUUEcKUuX IS MPEeIMETHON o0macTu «XHMHA»; OCHOBBI HAyYHOTO
MBIIJICHNS; BUAbBl JIEATEIBHOCTH N0 TMOJYYEHHUIO HOBOIO 3HAHUS, €ro HHTEpPIpETalnu,
npeoOpa3oBaHUI0 M NPUMEHEHHIO B PA3IMYHBIX YYEOHBIX M PpEAbHBIX >KU3HEHHBIX YCIIOBHSX;
00€ecIeurnBarOT BO3MOKHOCTh YCIIEIITHOTO 00YYEHUS Ha CIISAYIOIEM YPOBHE 00pa30BaHuUs.

K xoHny oOyuenuss B 8 kiaccey oOyuwaromerocss OyayT chOpMHpPOBAHBI CIEAYIOIIHNE
IpeIMEeTHbIE PE3YIbTaThl U3YUYECHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX IOHSATUH: aTOM, MOJIEKYyJa, XMMHUYECKUMN
3JIEMEHT, METaJUl, HEMeTalul, aJuIOTPOINMs, NPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPONHAs), BAJCHTHOCTh, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas JOJs1 XUMHYECKOTO 3JEMEHTa B
COCAMHEHUH, MOJIIPHBII 00BEM, OTHOCUTENbHAS IUIOTHOCTH Ta30B, OKCUJI, KUCIIOTA, OCHOBAHUE, COJIb,
amoTepHbI OKCHI, aM(POTEpHBIN THAPOKCUA, XUMUYECKass peakuus, KiacCU(UKALMs PEeaKIIHii:
peaKkIu COEAWHEHHs, PEaKIMH Pa3JIO0XKEeHUs, PEaKUMU 3aMEIICHUs, peakuuu oOMeHa, 3K30- U
SHJOTEPMHUUYCCKHE PEAKINH; TETIOBOW A((PEeKT peakiuu; siApo aToma, JICKTPOHHBIA CIIOH aToMa,
aTOMHasi OpOUTaJIb, painyC aTOMa, XUMHUECKas CBSI3b, MOJIIPHAs U HETIOJIApHAast KOBAJICHTHAs! CBS3b,
MOHHAsI CBA3b, MOH, KATUOH, aHHOH, PaCTBOP, MaccoBasi 10Jis BellecTBa (MPOIIEHTHAsI KOHIIEHTPALus)
B PAcTBOpE, MOJISIpHAs KOHILIEHTpAlMs BEIIECTBA B PACTBOPE; 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKHCJICHUS, OKHCIMTEIN K BOCCTAHOBUTEIH, OKHCICHUE M BOCCTAHOBJICHHE, OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU, METOJI JICKTPOHHOTO OaslaHCa;

MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATHNA U MPUMEHSTh 3TU MOHSITHS
IIPY OIIMCAHMHM BELIECTB U UX IPEBPAILICHUN;

MCIOJIb30BaTh XMUMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIeHUs (OPMyJ BEIIECTB U ypaBHEHUI
XAMHYECKHUX PEaKIUii;

OTIpeEIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUAX, CTENIEHb OKUCIICHUS
3JIEMEHTOB B OHMHApHBIX COCIUHEHMAX, NPHHAUICKHOCTh BELIECTB K OIPEICIIEHHOMY KIIAcCy
COCTMHEHUH 1O (opMysiaM, BUJIBI XUMHUECKOU CBSA3U (KOBAJICHTHOW M MOHHOM) B HEOPTaHUYECKHUX
COEIMHEHUSX;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUsI MAacChl BEIIECTB, IIOCTOSTHCTBA COCTAaBa,
[lepronuueckoro 3akona J{. Y. MeneneeBa, aroMHO-MOJIEKYJISIPHOM TEOpHH, 3aKOHa ABOraapo u
€ro CJeJCTBUH, NPEJICTABIIEHUN O HAyYHBIX METOJAaX IMO3HAHMS, B TOM YHCJIE SKCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJIaX UCCIIEI0BAaHUS BEIIECTB U U3YUYEHUS XUMUYECKUX PEaKIIMii;

JEMOHCTPUPOBAaTh IOHUMAHUE NEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckon cucreme:

OINMCHIBaTh M XapakTepu3oBaTh TabnuuHyio ¢opmy llepuonnueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3iMuaTh MOHATHUSA «JIaBHas moarpynna (A-rpymnma)» u «moOouyHas noarpymmna (b-
rpynma)», «Majble IepruoIb» U «OOJbIINE EPHOIBDY;

COOTHOCHTH OO0O3Ha4YeHHs, KOTOphle HMelTcs B Tabmuie «llepuognueckas cucrema
xuMuueckux anemeHToB [[. M. MenzaeneeBay, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sipa, oOIIee YUCiIo 3JIEKTPOHOB M paclpeesieHHue UX Mo
AJICKTPOHHBIM CJIOSIM);

OOBSICHATH CBSI3b TOJIOKEHHS 3yeMeHTa B llepuoauueckoil cucTeMe ¢ pachpeaeiIeHreM
JJIEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM M OpPOMTAIsIM aTOMOB IEPBBIX YETHIPEX
HEPUOJIOB;

KJIacCU(UIUPOBATh XUMHUYECKHE OJEMEHTHI, HEOPraHWYEeCKHEe BEUIeCTBa, XUMUYECKUE
peakiuu (10 YUCITY U COCTaBY YYaCTBYIOUIMX B PEaKIIUH BEIECTB, M0 TEIJIOBOMY 3P deKTy);



XapaKTepu30BaTh (OMUCHIBATh) (U3NYECKHE U XMMHUYECKHE CBOMCTBA MPOCTBHIX M CIOKHBIX
BEIIECTB: KUCJIOPO/Ia, BOJIOPO/IA, BOABI, OOIINE XUMHUYECKUE CBOMCTBA OKCHUIIOB, KHCIIOT, OCHOBAaHHI
U COJICH, TEHETHYECKYIO CBSI3b MEXKYy HUMH, IIOATBEPKIast IpUMEpaMu MOJIEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XHMUYECKUX PEaKITHii;

OIUCBHIBATh POJIb KHUCIOPOJa, BOAOPOAA M BOABI B MPUPOJHBIX MPOLECCAX, B HKHUBBIX
OpraHu3Max, WX TPUMEHEHHE B PA3JIMYHBIX OTPACIAX IMPOMBIIUICHHOCTH, BO3MOXKHOE
UCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATH U TIPOTHO3HPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XMMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MOJISIPHYIO Maccy
CMECH, MOJIHYIO JOJI0 XMMHUYECKOTO 3JEMEHTa B COEIMHEHHH, MAaCCOBYIO JIOJI0 XHMHYECKOTO
9JIEMEHTA M0 POpPMYJIe COSIMHEHUS, HAXOJUTh MPOCTEUIIYIO (hOpMYITy BEIIECTBA IO MACCOBBIM MITH
MOJIBHBIM JIOJISIM 3JIEMEHTOB, MAaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MOJISIPHYIO KOHIEHTPAIHUIO
BEIIIECTBA B PACTBOPE, MPOBOAMTH PACUETHI MO0 YPABHEHHSIM XHMUYESCKON PEaKIIni;

IPUMEHSATh OCHOBHBIE ONEpAIlMM MBICIUTENFHON JESITEeIbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHEe, CUCTEeMAaTH3AINI0, KITaCCU(UKAIUIO, BBISIBICHHE IPUINHHO-CIICACTBEHHBIX
CBSI3€H — JJIsl U3YYEHUS CBOIMCTB BEIIECTB M XMMUYECKHX PEaKIHi, ECTEeCTBEHHO-HAYUYHbIE METO/IbI
NIO3HAHUs — HAOIIOJICHNE, U3MEPEHUE, MOJICITUPOBAHKE, SKCIIEPUMEHT (PealIbHBIA M MBICIICHHBIN) —
JUISL OCBOCHUS y4EOHOTO COJIepIKaHMS;

PacKphIBaTh CYITHOCTH IPOIIECCOB OKUCIICHUS M BOCCTAHOBIICHHS, COCTaBJISITH YpaBHEHHS
IPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (METOIOM AJIEKTPOHHOTO OajaHca);

YCTaHABJIMBATh CBS3M MEKAY pEabHO HAONIONAEMBIMH XHMHUYECKHMHU SIBICHUSIMH |
npoIreccaMy, MPOUCXOAALIIMMH B MAaKpO- U MHUKPOMHUpPE, OOBSICHATH MPUYUHBI MHOT000pa3us
BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYTHX YIEOHBIX MPEIMETOB;

coOoaTh mpaBuia 6e30macHoi paboThl B 1aOOPATOPUH MPH UCIOIH30BAHUU XUMHUYECKON
nocynsl W O0OpYAOBaHUS, a TaKKe MpaBmia OOpalIeHHs C BEIIECTBAMA B COOTBETCTBHH C
UHCTPYKLUSMHU BBIITOJHEHHUS J1a0OpPaTOPHBIX OIBITOB M MPAKTHUYECKHX PAa0OT MO TMOIYYEHHUIO H
cobupaHnio Tra3000pa3HBIX BeEIIECTB (BOAOPOJA M KHCIOPOJa), MPHUTOTOBJICHHIO PAacCTBOPOB C
OTIpeIeIeHHONW MacCOBO J10JIei paCTBOPEHHOTO BEIIECTBA, PEIICHUIO SKCIIEPUMEHTABHBIX 3a71a4 10
TeMe «OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCTMHECHUI,;

JI€MOHCTPHPOBATh BJaJIcCHUE OCHOBAMH XMMHUYECKOW I'PaMOTHOCTH, BKIIIOYAIONICH yMEHHS
0e301acHOro 0OpaIICHHUs C BEIIECTBAMH, UCTIOIh3yEMbIMU B TOBCETHEBHOM )KHU3HHM, a TAK)KE 3HAHUC
IPaBUJI MTOBEJICHUS B LIEIAX COEPEKEHNUs 3/J0POBbs U OKPYKAIOIIEH CpeIbl.

K xoHmy oOydyeHus B 9 kJjaccey oOydaromerocs OyayT cHOpMHpPOBAHBI CIEAYIONIUE
MpEAMETHBIC PE3YNIbTAThl N3yUEHUS XUMUU Ha YTITyOJEHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHMUYECKHX TOHSTHI: XUMHUYECKHU DSJIEMEHT, aToM,
MOJIEKYyJIa, WOH, KaTHOH, aHHWOH, 3JICKTPOOTPUIIATEILHOCTh, CTEIECHb OKHUCICHHUS, XHUMHYECKas
peaxiusi, TernoBoi 3¢ ekt peakuuu, Mosb, MOJSIpHBINA 00BbEM, pacTBOD;

AJICKTPOJIUTHI, HEIJEKTPOJUTHI, DJIEKTPOJUTUYECKAS] TUCCOIMAINS, PEAKIIMd HOHHOTO
oOMeHa, THAPOIU3 COJIeH, 00paTUMbIC M HEOOPATUMBIE PEAKITHH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIC
peaKIu, OKUCIUTENh, BOCCTAHOBUTENb, OKUCIICHUE W BOCCTAHOBIICHUE, JIEKTPOJIN3, aJUIOTPOIIUS,
aM(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJCHTHAs, MOHHAs, METAJUIMYECKasi), MEKMOJIEKYISIPHbIC
B3aMMOJICHCTBUSL (BOJIOpPOJHAsI CBs3b, CHUIbl BaH-nmep-Baanbca), KOMIUIEKCHBIE COCAMHEHUS,
KPUCTANIMYECKUE peIIeTKH (MPUMUTUBHAs KyOuueckasi, 00BbEMHO-IIEHTPUPOBAaHHAs KyOudeckas,
rpaHEIICHTPUPOBAaHHAs KyOWuecKasi, reKcaroHajabHas IJIOTHOYIAaKOBAaHHAs), KOPPO3Ws METaJIIOB,
CIUJIaBbl; CKOPOCTh XUMUYECKOM peaKInu, KaTallu3, XUMUYECKOE PaBHOBECHE, DJIEMEHTHI XUMUYECKON
TEPMOJIMHAMUKH KaK OJHOM U3 TeopeTUuuecKux ocHOB xumui; [1/1K;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MMOHSATUI U MPUMEHSITh 3TH MOHSATHUS
IIPY OMMCAHUM BELIECTB U UX MPEBPAIICHU;

MCIOJIb30BaTh XMMUYECKYI) CHUMBOJHKY JUISI COCTaBJICHUs ()OPMYI BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEaKIUii;

OTIPEETSATh BAJICHTHOCTh U CTEMEHb OKUCICHHS XMMHYECKUX DJIEMEHTOB B COCIUHEHUSIX
pPa3IUYHOIO COCTaBa, NPUHAJUICKHOCTh BEIIECTB K ONpEACNIEHHOMY KJacCy COEIWHEHUH I0
dbopMynaM, BUIBl XUMUYECKON CBS3HM (KOBAJICHTHOW, NOHHOW, METAITMYECKON) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsj] HOHAa IO XUMHUYEecKoWl (opmylie, XapakTep cpelbl B BOIHBIX pacTBOpax
HEOPraHMYECKUX COSAMHECHUM, THUI KPUCTAINIMYECKON PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbici [lepuoamdeckoro 3akona [[. M. MeHnneneeBa U 1€MOHCTPUPOBATh €ro
MOHUMAaHUE:

OINMCHIBATh M XapakTepu3oBaTh TabnuuHyio ¢popmy llepuonnueckoil cucTeMbl XUMUYECKUX
DJIIEMEHTOB: pa3NU4aTh TOHATUSA «A-Tpymma» u «b-Tpymnmay, «Manbie TEpPHOABI» U «OOJBIIHE
NEPUOIBIY;

OOBSICHSITh CBSI3b TOJIOKEHUsI dJieMeHTa B [lepuonudeckoil cuUCTeMe ¢ pacrpeaeeHueM
AJIEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM M OpPOMTAIsIM aTOMOB MEPBBIX YETHIPEX
NEePHOJIOB;

BBIICTISIT OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COEIMHEHUI
(KUCIIOTHO-OCHOBHBIX M OKHCIIUTEIHHO-BOCCTAHOBUTEIILHBIX CBONCTB OKCHJIOB U THUIPOKCHUIOB) B
npejienax MaJbIX MEPHOJI0B U TJIABHBIX MOATPYII C yU€TOM CTPOCHHUS UX aTOMOB;

pacKpbIBaTh CMBICII TEOPUU DJICKTPOIMTUYECKOW AHMCCOIMAIMM, 3aKoHa [ecca u ero
CJIC[ICTBHI, 3aKOHA JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHHUS CKOPOCTH XUMHUUYECKOH
peakuuu, HaMpaBJICHUS CMEIIEHUS XWMHUYECKOTO pPAaBHOBECHS B 3aBHCHUMOCTH OT Pa3IHMYHBIX
(hakTOpoB;

KJIACCU(PUIIUPOBATh XUMHUYECKHE DJEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUYECCKUE
peakuuu (MO YUCIYy U COCTaBy YYacTBYIOUIMX B PEaKIUU BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
arperaTHOMY COCTOSIHUIO PEareHTOB, [0 U3MEHEHUIO CTENEHEH OKUCIICHUSI XUMHUYECKHUX JJIEMEHTOB,
0 0OOPaTUMOCTH, 110 YYACTHIO KaTaIn3aTopa);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
HEOPraHMYECKUX COEAMHEHUHN, MOATBEPKAasi 3TO OMHCAHUE MPUMEpPAMHU MOJEKYISPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHHMS: DJIEKTPOJUTUYECKON ITUCCOLMAIIMU KHUCIIOT, IIEJIOYEH U COJEH;
MOJIHBIE W COKPAIICHHBIE YPAaBHEHHsI PEAKIMii HOHHOTO OOMEHA; peakIuii, MOATBEP KIAIOIINX
CYIIIECTBOBaHHE F€HETUUECKOM CBSI3U MEXK/1Y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCThH IMPOILIECCOB THAPOIU3a COJCH TMOCPEACTBOM COCTABICHUS KPATKHX
MOHHBIX U MOJIEKYJISIPHBIX YpPaBHEHUH peaklui, CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii TOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OanaHca dTUX PEaKIuii;

Mpe/ICKa3bIBaTh XapaKTep Cpeibl B BOJAHBIX PACTBOpaX COJIEH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE U XMUMHUYECKHE CBONCTBA IMPOCTHIX BEIIECTB
(xucnopon, 030H, rpaduT, aMas, KpeMHu#, 60p, a3ot, hocdop, cepa, XJI0p, HATPUA, KAJIUA, MarHUH,
KaJbIUH, ATFOMUHHIM, )KeJIe30, MeJb, IIMHK, CEpeOpo) U 00pa30BaHHBIX MU CIIOKHBIX BEIIECTB, B TOM
YHUCJIe WX BOJHBIX PacCTBOPOB (aMMHaK, XJIOPOBOJOPO, CEPOBOOpoa, okcuabl yriepoaa (II, IV),
kpemuus (IV), azora (I, 11, 11, IV, V) u docdopa (II1, V), cepsl (IV, VI), ceprucras, cepuasi, a3oTHas,
dbocdopHas, yroiapHasi, KpeMHUEBAsS KHUCJIOTHI, OKCHUIBI W TUIAPOKCUABI MeTauioB [A-IIA-rpymm,
amomunusi, menu (II), nunka, sxenesa (11 u I11));

MOSICHATh COCTaB, OTJENbHbIE CIOCOOBI TOJY4YE€HHUS U CBOMCTBA CIIOKHBIX BEILIECTB
(KucIopoAcoaepKaIIue KUCIOThl XJIOpa, a30TUCTas, OOpHas, YKCyCHas KHUCIOTHI M WX COJIH,
ranorenusl kpemuus (IV) u pochopa (I u V), okcua u ruaporceun xpoma (I11), nepmanranar xamus;



OIMKCHIBATh POJb BXKHEUIINX M3y4aeMBIX BEIIECTB B MPUPOAHBIX MpPOIECCaX, BIUSHHUE HA
YKUBbIE OpraHU3Mbl, IPUMEHEHNE B PA3IMYHBIX OTPACIAX 3KOHOMHUKH, UCTIOIb30BaHUE JJIsl CO3JaHUS
COBPEMEHHBIX MaTEPUAJIOB U TEXHOJIOTHIA,

MPOBOANUTh PEAaKIUH, IOATBEPKAAIOIINE KAYEeCTBEHHbIH COCTaB pa3JIMYHBIX BEILECTB,
pacrmo3HaBaTh OMBITHBIM ITYyTEM COJEpKallfecss B BOJHBIX PAcTBOpPaxX HOHBI: XJOPHUA-, OPOMUI-,
noaua-, cynbdart-, pocdar-, kapOoHAT-, CHIIMKAT-, CYyIb(OUT-, CyIbPUI-, HUTPAT- U HUTPUT-UOHBI,
TUAPOKCHU/I-UOHBI, KATUOHBI aMMOHUS, MarHusi, KajabliUs, allOMUHUS, xene3a (2+) u xenesa (3+),
Meu (2+), IMHKa;

OOBSICHSITH ¥ IPOTHO3UPOBATH CBOMCTBA BAXKHEHIITNX N3YIaeMbIX BEIIECTB B 3aBUCUMOCTH OT
X COCTaBa U CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3MOXKHOCTb
MPOTEKAHUS XWMHUYECKUX TPEBpAIICHUN B PA3IMYHBIX YCIOBUSX Ha OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKOI KHHETUKH U TEPMOJIUHAMUKU;

BBIYHCIISATH OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO JIOJTIO
XUMHYECKOT0 3JIEMEHTA 10 popMyJie COeAMHEHUSI, MACCOBYIO JI0JIIO BEILIECTBA B paCTBOPE, MOJIbHYIO
JOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B PacTBOPE,
HaXOJUTh MPOCTEHINyI0 (OpMyTy BEIIECTBA IO MAacCCOBBIM MJIM MOJIBHBIM JOJSIM 3JIEMEHTOB,
MPOBOAMUTH PACUYETHl MO YPABHCHHUSIM XHUMHUYECKHX PEaKIUi C Y4eToM HEIOCTaTKa OJHOTO U3
peareHToB, MPAaKTHYECKOT0 BbIXOJa MPOAYKTa, 3HAYCHHs TEIIOBOro 3P deKTa peakiuu, onpeaesiTh
COCTaB CMecCeH;

coOmroiaTh mpaBuia 0e30macHor paboThl B Ja0OpaTOPUM MPU MCTIOIB30BAaHUU XUMHYECKOM
nocyapl U O0OpyIOBaHUS, a TakkKe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKUHUSMHU BBITIOJHEHUS JIaOOPATOPHBIX OIBITOB M MPAKTHUECKUX PadOT MO MOIYYCHHUIO U
COOMpaHHMIO Ta3000pa3HBIX BEMIECTB (aMMHaka ¥  YIJIGKUCIOTO Ta3a) H  PEHICHUIO
JKCIIEPUMEHTANIBHBIX 3a7ad M0 TeMaM Kypca, MPEeACTaBIATh pe3yiabTaThbl dKCIEpUMEHTa B Gopme
BBIBOJIOB, JIOKA3aTEIbCTB, IPA(QHKOB, TAOIHII U BBISIBIATH SMIUPUUECKHE 3aKOHOMEPHOCTH;

MPUMEHITh OCHOBHBIC OMNEPAlMd MBICTUTEIBHON NEATEIbHOCTH (aHAIM3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CUCTEMATHU3AIMI0, BBISBICHHUE NPUYMHHO-CICACTBCHHBIX CBS3CH) MpH
U3YYEHUU CBOWCTB BEIECTB U XMMHUYECKHX pEaKlui, BIaJeTh €CTECTBEHHO-HAyYHBIMU METOAAMHU
no3HaHUs (HaOII0IeHNe, H3MEPEHHE, MOJISITMPOBAHIE, SKCIIEPUMEHT (PEaTbHbIA U MBICTICHHBIN );

NPUMEHATh NpaBWja Oe30MacHOro OOpalleHUs C BElIeCTBAMHU, HCIHOJIb3YEMBIMU B
MOBCEIHEBHON KHM3HU, TpaBHUJa TOBEICHUS B IENAX COCPEKECHHS 3JOPOBBS U OKPYXKAIOMICH
MPUPOJIHON cpejibl, MOHUMATh Bpe] (OIaCHOCTh) BO3/IEHCTBUS Ha JKUBBIE OPraHU3MBbI OMPEIEICHHBIX
BEIIECTB, TMOSICHATh HA MpPHUMEpPax CIOCOOb YMEHBIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO
BO3/ICIICTBUS, 3HAUEHUE )KUPOB, OEJIKOB, YTIIEBOJIOB AJIsl OpraHU3Ma YeIOBeKa,

WCIOJIb30BaTh TMOTYYCHHBIE MPEICTaBICHHS O cdepax MpodecCHOHANBHON AeSITeNbHOCTH,
CBSA3aHHBIX C HAyKOW U COBPEMEHHBIMHU TEXHOJIOTUSMH, KaK OCHOBY i1 MpPOo(dhecCHOHATHHON
OpHUEHTAIINH U JUISi OCO3HAHHOTO BHIOOpAa XMMHUU KaK MPOQPHIBHOTO MPEAMETa MPHU MPOIOJIKCHUH
00yJeHus1 Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus;

y4aCTBOBaTh BO BHEYPOUHOW MPOCKTHO-UCCIEAOBATEIBCKON JAEATEIIBHOCTH XUMUUYECKON U
XHUMHUKO-3KOJIOTHYECKON HANpaBICHHOCTH, IPUOOPECTH ONBIT MPOBEACHUS YUeOHBIX HCCIeI0BaHUMN
B YCJOBHSIX 00pa3oBaTENbHBIX OpPTraHU3AlNN, a TaKKe OpraHU3aluil (LEHTPOB) MOTOTHUTEIHLHOTO
00pa3oBaHMs JACTEH.



TEMATHYECKOE INTAHOPOBAHHUE

8 KUIACC
Ne HanmenoBanue Temsl KonnuecTBo yacos OnexTpoHHbIe (IIU(PPOBHIC) BocnurarensHbii
n/a Bcero | Kontpons | IIpaktrueckue | 0Opa3oBaTeIbHbBIE PECYPCHI MOTEHIIN A
HBIE paboThI
paboThI
1 Pa3nea 1. IleppoHayanbHble XHMHYECKHE MIOHATHSA
11 Xumus — BakHast 0071acTh 8 2 https://m.edsoo.ru/7f41837c - hopmupoBanue
€CTEeCTBO3HAHUS U https://lesson.academy- CTPEMIICHHS K
MIPAKTUYECKON content.myschool.edu.ru MOJIYYECHHUIO 3HAHU;
NesITeIbHOCTH YeJIOBEKa - (hopmupoBanue
KYJIBTYPBI 3J0pPOBOI'0
1.2. BemecTBa 1 xumudeckas 20 1 https://m.edso0.ru/7f41837¢c o0pa3a )KH3HH;
peaKiust https://lesson.academy- - (hopmupoBaHue
content.myschool.edu.ru HaBBIKOB 0E30IaCHOTO
IIOB€ACHUA B
Hroro no pasneny 28 1 2 PUPOTHON cpee;
2. Pa3nes 2. BaskHeiilme npeacTaBUTeI HEOPraHUYeCKHX BelleCTB - hopmupoBanue
2.1. | Bosmyx. Kucnopon. 10 1 1 https://m.edso0.ru/7f41837c HABBIKOB 0E30I1aCHOTO
[Tousitrie 00 OKCcHaX. https://lesson.academy- IIOBEJICHUS B
content.myschool.edu.ru YPE3BBIYANHBIX
2.2. Bogopon. I[Tousitue o 7 1 https://m.edsoo.ru/7f41837c CUTYalUsAX;
KUCIIOTAX U COJISIX. https://lesson.academy- - opmupoBanue
content.myschool.edu.ru YBAKCHHA K
2.3. Boga. Pacteopsr. [Tonstue | 9 1 1 https://m.edsoo.ru/7f41837c pesylbpTaTaM Tpyaa
00 OCHOBaHHSAX https://lesson.academy- (cBOCTO M IPYrHX
content.myschool.edu.ru THOJICH);
2.4. OCHOBHBIE KJIaCChI 16 1 1 https://m.edsoo.ru/7f41837¢c - OpPUCHTAIN: Ha
HEOPraHUYIECKUX BEIIECTB https://lesson.academy- HOJTy9CHIC
content.myschool.edu.ru npodeccuu;
HTtoro no pasneny 42 3 4
3 Pasznen 3. llepuoanuecknii 3axkoH u [lepuoanyueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
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. . MenpaesieeBa. CTpoenne aToMOB. XUMHYeCKasi CBSI3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE

- (hopmupoBaHue

peakuumn 3KOJIOTHYECKOM
3.1 [epuonuueckuii 3aK0H U 15 https://m.edso0.ru/7f41837c KYJIBTYPBI;
[Tepuoanueckas cucrema https://lesson.academy- - (hopmupoBanue
XAMHYECKHUX 3JIEMEHTOB /JI. content.myschool.edu.ru OTBETCTBEHHOTO,
N. MenaeneeBa. CtpoeHue OepeKHOro
aTOMOB. OTHOIICHHUS K
3.2 XuMuueckas CBs3b. 13 1 https://m.edsoo.ru/7f41837c npupozne,
OxwucnuTensHo- https://lesson.academy- OKpYXKarOIIeH cpese;
BOCCTAHOBHTEIIbHBIC content.myschool.edu.ru - popmupoBanue
peakuuu HABBIKOB OXPaHBI,
Pe3epBHOE Bpemst 4 3aIIUTHI,
HToro mo pazneny 32 1 BOCCTAHOBJICHUS
PUPOJIBI,
O0mee koauyecTso yacop | 102 5) 6 OKpYXKaIONIeH Cpe/ibl
- opmupoBanue
TOOPOTHI;
- opmupoBanue
CIIpaBEeIMBOCTH;
- popmupoBanue
JpYKeno0us u
B3aMMOITOMOIIIH;
- (hopmupoBaHue
YBa)KEHHUsI K CTapIINM;
9 KUIACC
No HaunmenoBanue Tembl KonmdecTBo yacon OnekTpoHHbIC (U(POBLIE) BocnurtarenbHbli
n/n Bcero Konrposs | IpakTrueckue | 00pa3oBaTEIbHBIE PECYPCHI MOTEHLIH AN
HBIE paboTsl
paboThI
1 Pasjen 1. BemecTBo U XumMuieckasi peakuus
1.1 [ToBTrOopenue u yriybnenue | 6 https://m.edsoo.ru/7f41837¢ - (hopMupoBaHHe
3HaHUI OCHOBHBIX pa3feiioB https://lesson.academy- CTpEMIICHUS K
Kypca XUMHH 8 Kitacca content.myschool.edu.ru MOJYYEHHUIO 3HAHUIA,
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1.2. OCHOBHBIE 3aKOHOMEPHOCTH | 8 1 https://m.edsoo.ru/7f41837c
MPOTEKAHMST XMMHUYECKHX https://lesson.academy-
peakuuii content.myschool.edu.ru

1.3. DIEKTPOTUTHYCCKAS 10 1 https://m.edsoo.ru/7f41837c
JIMCCOIIHAITHS. https://lesson.academy-
XUMHUECKUE PCAKIHH B content.myschool.edu.ru
pacTBOpax.

Hroro no pasneny 24 2

2 Pa3zgen 2. HemeTa/lu1bl M UX COeIMHEHU A

2.1 OOmas xapakTepucTuKa 6 https://m.edsoo.ru/7f41837c
XHUMHUYECKHX 3JICMEHTOB https://lesson.academy-

VIl -A rpynnsl. ["anorens content.myschool.edu.ru

2.2 OO0r11ast XapaKTEepPUCTHKA 8 https://m.edsoo.ru/7f41837¢
XUMHUYECKHUX DJIIEMEHTOB https://lesson.academy-

VI -A rpynmsl. Cepa u ee content.myschool.edu.ru
COCANHCHUA.

2.3 OO0r11ast XapaKTEpUCTHKA 10 https://m.edsoo.ru/7f41837c
XUMHUYECKHUX DJIIEMEHTOB https://lesson.academy-

VA rpymmsl. A3zot, dhocdop content.myschool.edu.ru
1 UX COCANHCHUA

2.4 OO0r11ast XapaKTEepUCTHKA 10 1 https://m.edsoo.ru/7f41837c
XUMHUYECKHUX DJIIEMEHTOB https://lesson.academy-

IV -A rpynmsl. Yrioepon, content.myschool.edu.ru
KPEMHHU U UX COCIVHECHMUSL.
Hroro no pasneny 34 1
3 Paznen 3. Merajliibl M UIX COeIUHEHHUS
3.1 OOmue cBoiicTBa MeTaIOB | 6 https://m.edsoo.ru/7f41837¢c
https://lesson.academy-
content.myschool.edu.ru

3.2 Baxueitmme metamisl u ux | 20 1 https://m.edso0.ru/7f41837¢c

COCIMHEHUS https://lesson.academy-
content.myschool.edu.ru
HTtoro no pasneny 26 1

Paznen 4. Xumus u okpykamomas cpeaa

- (hopmupoBaHue
KYJIBTYpBI 3JJ0POBOTO
o0pas3a )XH3HU;

- popmupoBanue
HaBBIKOB 0€3011aCHOTO
MOBE/ICHUS B
IIPUPOJHON Cpene;

- opmupoBanue
HaBBIKOB 0€3011aCHOTO
MOBE/ICHUS B
YpE3BbIYAHBIX
CUTYaIUsX;

- (hopmupoBaHue
3KOJIOTUYECKON
KYJIBTYPBI;

- opmupoBanue
OTBETCTBEHHOTO,
OEpEKHOTO OTHOIIICHUS
K IIPUpO/IE,
OKpYKalollleil cpee;
- (hopmupoBaHue
HABBIKOB OXPaHblI,
3aIUTHI,
BOCCTAHOBJICHHUSI
MIPUPOJIBI,
OKPYKaIOIe Cpebl
- (hopmupoBaHue
TIOOPOTHI;

- (hopmupoBaHue
CIPaBEIMBOCTH;

- (hopmupoBaHue
TIPYXKETo0us
B3aMMOIIOMOIIIH;
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4.1. BemectBa 1 Matepuaisl B 4 https://m.edsoo.ru/7f41837c

KU3HH YEIOBEKa https://lesson.academy:-
content.myschool.edu.ru

Hroro no pasneny 4
Pasznen 5. O600menue 3HaHUI

5.1. [ToBTOpenue u 0600mIcHNEe | 8 2 https://m.edsoo.ru/7f41837c
3HAaHUI OCHOBHBIX pa3zeioB https://lesson.academy-
KypCOB XMMHH 8-9 KJIacCOB content.myschool.edu.ru
Pe3epBHOe Bpemsi 6
HTtoro no pasneny 14 2
O6uree koauyecTBo yacos | 102 11

-- popMHpOBaHUE
YBaKEHHSI K
pe3yabTaTtam Tpyaa
(cBoero u Apyrux
JroIeH);

- popmupoBanue
YBXCHUS K CTapIINM;
-OpUeHTAaINs Ha
noJy4eHue npodeccu;
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