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HOACHUTEJIBHAS 3AIINCKA

[IporpaMmma MO XUMHUKM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUsS COCTaBlieHA HAa OCHOBE TpeOOBaHUU K
pe3ysibTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOI'O 0OILEro 0O0pa3oBaHUs, MPEICTAaBICHHBIX B
dI'OC 00O, a Takxke Ha OCHOBE (henepanbHON pabodeil MporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPErogaBaHus
y4eOHOro npeameTa « XUMus» B 00pa3oBaTelibHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xuMumM Ja€T NPEACTaBICHHE O LEsAX, OOleld cTpaTeruu OOydeHHs, BOCIIUTAHUS M Pa3BUTHUS
oOydJarommxcs CpeAcTBaMH  y4yeOHOro mpeaMera, YCTaHAaBIMBAaeT 00s3aTeIbHOE MPEAMETHOE  COJEp)KaHUeE,
peayCMaTpUBAET paclpe/ielieHUe €ro Mo Kjaccam U CTPYKTYpUPOBAaHHUE MO pazjeiiaM U TeMaM MPOTpaMMbl MO XUMUHU,
OTIpeNIeNIAeT KOJIMYECTBEHHBIC M KAUYE€CTBEHHBIC XapaKTEPUCTHUKH COJICP)KaHUs, PEKOMEHIYEMYIO IOCJIEI0BATEIHBHOCTh
U3YUYEHUS XUMHH C Y4ETOM MEXKIPEIAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHA Y4eOHOro Ipoliecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarounxcs, OmpeaenseT BO3MOXKHOCTH TMpeAMeTa [Uis peaju3alud TpeOOBaHWN K pe3ysbTaram
OCBOEHHSI OCHOBHOUM 00pa3oBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a Takke TPeOOBaHMM K
pesynbrataM OOy4eHMs] XMMHHU Ha YpOBHE IleJied W3Yy4eHHs] TpeIMeTa W OCHOBHBIX BUJOB y4eOHO-TIO3HABATEIHHOU
TS TEHbHOCTH 00YYaIOIIETrocs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHME XUMHUU CIY>KUT OCHOBOWM [JIsi (DOPMHPOBAHUS MHPOBO33PEHUS OO0YyYaIOIIErocs, €ro MpeacTaBlIeHUN o
MaTEpHUAIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAlOT (HOpPMHUpPYyEMbIe XUMHUEH MPENCTaBICHUS O B3aUMOIPEBPAIECHUIX
SHEPrUM U 00 OHBOJIOIHUHM BEHIECTB B MPHUPOJIC, O MYyTAX PEHICHUS TJIOOAIBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, YDHEPreTUUECKOM, MUIIIEBON M AKOJIOTHYECKOW 0€301aCHOCTH, ITPOOJIEM 3APaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peau3aiii BO3MOXHOCTEH IS CaMOpPa3BUTHS U (POPMUPOBAHUS KYIbTYphl JUYHOCTH, €€ O0IIeH u
(bYHKITMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH OOyYarommxcs, HaBBIKOB HX
CaMOCTOSITEJIbHOM Y4eOHON AEeSTEIbHOCTH, DKCIEPUMEHTAIBHBIX M HCCIENIO0BATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JXKM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTLHOCTH;

3HAKOMHUT CO CHEU(HUKON HAYYHOT'O MBILIJIEHHUS, 3aKJIabIBAET OCHOBBI LIEIOCTHOTO B3TJIsA/1a HA €AUHCTBO IPUPOIbI
Y 4EII0BEKA, SBIISICTCS] OTBETCTBEHHBIM ATAINIOM B ((OPMHUPOBAHUU €CTECTBEHHO--HAYYHOH TPAMOTHOCTH 00YyJaronInXxcs;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K MPUPOIE, K
YeJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMYECKOE 00pa30BaHKHe 00yUYaroIUXCsl.

JlaHHble HampaBieHUsS B OOYUYEHMHM XHUMHUHU OO€CIeUMBAIOTCS CHEIU(UKON colepKaHus Y4eOHOro mpeamMeTa,
KOTOPBIN SIBISIETCS TMEAAroru4eckKu aJanTUPOBAHHBIM OTpa)KEHHEM 0a30BOM HAayKHM XMMHUHU Ha OMpPEACIEHHOM HdTame eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI OPUEHTUPOBAH HA OCBOCHUE OOYUYAIOIIUMUCS CUCTEMBI
NEePBOHAYAIBHBIX TOHSATUNA XMMHHU, OCHOB HEOPraHMYECKOM XUMHUHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coliepaHus MPOTpaMMBbl 10 XUMUU CHOPMUpPOBAHA HA OCHOBE CHCTEMHOTrO MOJX0Ja K €€ M3YyYECHHIO.
Conepxanue CKJIAJbIBACTCS M3 CHUCTEMbl TOHATHH O XUMHUUYECKOM OJJIEMEHTE M BEIIECTBE W CHUCTEMBbI TOHSATHUH O
XxuMu4eckon peakiuu. O6€ ATH CUCTEMbI CTPYKTYPHO OPTaHU30BAHBI 110 MIPUHITUITY ITOCIEI0BATEILHOTO Pa3BUTHS 3HAHU
Ha OCHOBE TEOPETHYECKUX MPEACTaBICHUA pa3HOTO YPOBHS:

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

— [lepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IpeJICTaBICHUMN 00 IMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TMOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
Pa3BHUBAIOTCA MOCIEAOBATENBHO OT OJHOTO YPOBHSA K JIPYrOMY, BBITONHAS (YHKIMUA OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS 1 BO3MOXHOCTEN MPAKTUUECKOIO MPUMEHEHUS U MOJTYYECHUS U3y4aEMBbIX BEIIECTB.

OcBoeHue mporpamMMmbl MO0 XHUMHHU CIOCOOCTBYET (POPMUPOBAHUIO TPEICTABICHUS O XUMHUUYECKOW COCTABISIONICH
Hay4YHOW KapTUHBI MUpa B JIOTHMKE €€ CHUCTEMHOW MPHUPOJIbl, IECHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHHMIO M METOJaM
Mo3HaHUs B Hayke. V3ydeHne XUMHUHM TMPOUCXOJUT C MPUBJICUEHUEM 3HAHUN U3 paHEe M3YyUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Tpn n3ydeHnn XUMUU TMPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKOW HAYKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUUYECKON AEATETbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajaua
y4e0HOTO MpeMeTa COCTOUT B (DOPMHUPOBAHUH CUCTEMBI XUMHYECKUX 3HAHUNA — BaKHEHIMX (PaKTOB, MOHSATHI, 3aKOHOB
U TEOPETUUYECKUX MOJ0KEHUH, JOCTYIMHBIX 00001IeHIII MUPOBO33PEHUECKOT0O XapaKTepa, si3bIka HayKH, B IPUOOIIEHUN K



Hay4YHbIM METOJaM T[IO3HAHUS MPU H3YYCHUH BEIIECTB W XUMUUYECKUX peakuuii, B (HOpMUpPOBAHMH U Pa3BUTUU
MO3HABATEIbHBIX YMEHUU M WX MPUMEHEHUU B y4eOHO-TIO3HABATEIILHOM U y4eOHO-HCCIIENOBATEILCKON NESTeIIbHOCTH,
OCBOCHUU TIpaBUJI 0€30MacHOr0 oOpalieHus ¢ BEeIeCTBAaMU B MOBCETHEBHOM KU3HH.

[Ipu u3yueHun XuMUM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl BAXKHOE 3HAYEHUE MMPUOOPEN TaKue 1eH, Kak:

— (QopMHpOBaHHE HWHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €amM00Opa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TIPUHSTUIO PEIICHUH, CIOCOOHON alanTUPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJEHHOCTh OOYy4YeHHUS Ha CHUCTEMAaTUYeCKOEe MPUOOIIEHHE OOYyJaloIMXCs K CaMOCTOSITEIbHOMN
MO3HABATEILHOMN JESATEIHLHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CITIOCOOHOCTEH K
XUMUU,

— o0ecrieyeHue yciaoBHi, ClIOCOOCTBYIOMMX MPUOOPETEHHIO 00YYAIOIIMMUCS OMbITa Pa3HOOOPA3HOM JESITENIbHOCTH,
MO3HAHMS M CaMOITO3HAHMS, KIIFOUEBBIX HABBIKOB (KJITIOUEBBIX KOMIIETCHIMI), UMCIOIIUX YHUBEPCAIHHOE 3HAYCHUE IS
Pa3IMYHBIX BUJOB JCATEIbHOCTH;

— (opmupoBanue obuiel ¢GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YMCIIE YMEHUN OOBSCHATDH
U OLICHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCIIOIb3Ysl 3HAHUS U OIBIT, MOJYYEHHBIE IPU U3YYEHUU XUMUU, IPUMEHSTh
UX [P PEIICHUHU MTPOOJIeM B TOBCEAHEBHOM KU3HU U TPYAOBOH JESATEIBHOCTH;

— dopMHpoBaHUE y 00YUYAIOIIUXCSA TYMAHUCTHYECKUX OTHOIICHUN, TOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUM s
BBIPA0OTKH HKOJIOTHYECKH I€JeCO00pa3HOro MOBEICHUS B OBITY U TPYIOBOM NESITEIBHOCTH B IEISIX COXPAHEHUS CBOETO
310POBbSI U OKPYKAKOIIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIHMTAHHWIO HAa OCHOBE YCBOEHUS
OOIIEeYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpDY MpoQwiss M HAMpaBICHHOCTH NalbHEHIIETO
o0yJeHHUSI.

OO6miee 4ncno 4acoB, OTBENEHHBIX NI U3yYEHUS XMMHH HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs, COCTABISET
136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJEPKXAHUE OBYUYEHUA

8 KIIACC



IlepBoHayabHbIe XMMUYECKHE MOHATHS

IIpenmer xumuu. Poib XuMuM B )XKU3HU YeoBeKa. XUMHKs B CUCTEME HayK. Tena u Bemectsa. Pu3nyeckue CBOMCTBA
BEIleCTB. ArperatHoe cocTosiHue BeiecTB. [loHsiTue o MeTogax no3Hanus B xuMuu. Yucteie BemecTBa U cmecu. CriocoObl
pas3zelieHusl CMECEM.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3E€MEHThI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpoCThie U CI0XHBIE BEUIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumnueckas ¢opmyia. BaneHTHOCTP aTOMOB XMMHMUYECKHUX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTB.
OtHocuTenpHasgs atroMHass Macca. OTHOCHUTENIbHAs MOJIEKYJISIpHAass Macca. MaccoBas J0JiI XUMHUYECKOrO 3JIEMEHTa B
COEIMHEHNU.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3anMocCBsI3b KOJIMUECTBA, MAaCChl U YKClia CTPYKTYPHBIX €IUHUIIL
BemecTa. Pacu€Tel mo popMynam XUMMHUYECKUX COCTMHCHUH.

OU3NYECKUE U XUMHUYECKHUE SIBJICHUA. XUMUUYECKasl peakiusi U €€ MpU3HAKU. 3aKOH COXPAHEHUs MAacChl BEIIECTB.
Xumuueckue ypaBHeHus. Kinaccudukaius XuMHYeCKUX peakiuil (CoOeAMHEHUS, pa3IoOKEHUs, 3aMeIlleHNs, 0OMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYI0M, MpaBuiaMu paboThl B Jab0paTOpuu U MpuéMamMu oOpalieHus ¢ J1abopaTopHbIM
o0opyAOBaHUEM, HM3y4Y€HHE U ONUCAaHUE (PUIMYECKUX CBOMCTB 0Opa3lloB HEOPraHWYECKUX BEIIECTB, HaOIOJIEHHE
¢usznueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pAacTHpaHUWE caxapa B CTYNKe, KUIIEHWE M KOHACHCAIMS BOIbI) H
XUMHUYECKHX (FOPEHUE CBEUM, MNPOKAJTMBAHWE MEIHOM MPOBOJOKH, B3aMMOJICMCTBHE MeJla C KHUCJIOTOM) SIBJICHUH,
HaOJIIO/ICHNE U OMKCAHKWE NMPU3HAKOB MPOTEKAHUS XMMHUYECKUX pEakKInil (pa3ioxeHue caxapa, B3auMOJCHCTBUE CEpHOM
KHUCJIOTHI ¢ XJIOpUAOM Oapusi, pazioxkenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMoICICTBUE Keje3a C paCTBOPOM
com meau (II), m3ydeHue crmocoOOB pa3nelieHHsl CMECel: ¢ TOMOIIBI MarHuTa, (QWIBTPOBAHHWE, BBIMTAPHBAHHUEC,
TUCTHILISANNA, XpoMatorpadusi, MpOBEICHHE OYUCTKHA TOBAPEHHOW CONHM, HAONIOJEHHEe U ONHCAaHHE pPe3yJbTaTOB
MIPOBEEHUS OIbITa, WILTFOCTPUPYIOMIETO 3aKOH COXPAaHEHUSI MacChl, CO3/IaHNE MOJIeNIeld MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kuciopon — siaeMeHT U mpocToe BemiecTBO. HaxoxkneHue kuciopoaa B
npupojie, guznueckue U XuMuUueckue cBoiicTBa (peakuuu ropenus). Oxcunbl. I[lpumenenue kwuciopona. CrnocoObl



MOJIYYEHHsI KHCIIOpOJa B JabOpaTOpuu U MpoMbIIIeHHOCTH. KpyroBopot kucnopona B npupoje. O30H — aIoTpOINHas
MOAU(PUKALMS KUCIOPOIA.

TeroBoit >(PpdekT XUMHUECKON peakiuu, TEPMOXUMHYECKHE YPaBHEHHS, DK30- U DSHIOTEPMHUYECKUE PEaKIIUU.
TonnuBo: yroyib U MeTaH. 3arpsi3HeHUE BO3/yXa, YCUIIEHUE TAPHUKOBOTO 3P (deKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bogopon — anemeHT u mpoctoe BeniecTBo. Haxoxaenue Boopoa B npupoje, Gu3nueckue 1 XMMHUYEeCKUE CBOMCTBA,
pUMEHEHHE, CIoco0bI ostydeHust. Kuciaorsl u conu.

MounsipHblil 00BEM ra30B. Pacu€Thl MO XUMUYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputTenb. PacTBopbl. HachlllleHHBIE M HEHACHIIIEHHBIE PACTBOPHI.
PacTBopuMoOCTh BeliecTB B Bojie. MaccoBasi 10Jisl BELIECTBA B pacTBOpe. XUMUUYECKHUE CBOMCTBA BOAbl. OcHOBaHUS. Posb
pacTBOpPOB B MPUPOJIE U B KU3HU yeloBeKa. KpyroBopoT BoAbl B MpHUpOAE. 3arpsisHEHHE MPUPOAHBIX BoA. OxpaHa u
OYMCTKA MIPUPOJHBIX BOJ.

Knaccuduxanus neoprannueckux coeauHenuit. Oxkcunapl. Kiaccudukanus okcumos: coneoOpasytomiue (OCHOBHBIE,
KUCTIOTHBIE, aM(oTepHbie) U HecoseoOpasyromue. Homenknatypa okcuaoB. dusmyeckne M XUMHUYECKHE CBOMCTBA
okcu0B. [lonyueHne okCuaoB.

OcnoBanusi. Knaccudukanus ocHoBaHUM: HIENOYM U HEpacTBOpUMBbIE OCHOBaHHSA. HomeHkiaTypa OCHOBaHMIA.
dusnyeckue U XUMUYECKUE CBOMCTBA OCHOBAaHUM. [loiydyeHne ocHOBaHU.

Kucnortel. Knaccudukamus kucinor. Homenkiarypa kucior. @u3uveckue U XUMHUUYECKHE CBOMCTBA KHUCIOT. Psj
aktuBHocTH MeTasuioB H. H. bekerona. [lonydyeHnne kucmuor.

Conu. Homenknatypa coseit. @u3nyeckue U XuMuueckre cBoictBa coseil. [lonyyenue coneil.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OTPEJICIICHIE COJEPKaHUs KUCIOPO/ia B BO3IyXe, MOTydeHne, coOupanue, paco3HaBaHUE U U3YUCHHE
CBOMCTB KHCIIOpO/a, HAOIOIEHNE B3aUMOJICHCTBHS BEHIECTB C KHCIOPOJOM M YCJIOBHUS BOZHUKHOBEHUS U MPEKPAIICHUS
ropeHusi (moxapa), O3HAKOMJIEHHME C oO0pa3llaMud OKCHUJOB M OIMCAaHME WX CBOMCTB, IOJIyYyeHUE, CoOHpaHue,
pacro3HaBaHUE M WM3y4Y€HHE CBOWMCTB BOJOpPOJa (ropeHue), B3auMozeicTeue Bojgopoaa ¢ okcuaoM meau (II) (BozmoxxHO
MCIIOJIb30BaHUE BHICOMATEPHAIIOB), HAOTIOIEHHE 00PA3I[OB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIEAOBAHNE OCOOCHHOCTEH
pacTBOpEHUs BELIECTB C PA3JIWYHOM PACTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM J0JIEH



PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJbI C METAJIaMHU (HAaTpUEM U KajbllieM) (BO3MOXHO HCMOJb30BaHUE
BHUJICOMATEPUAJTIOB), HCCIIEIOBAaHUE OOPa3l0B HEOPraHWUYECKUX BEILECTB PA3IMYHBIX KJIACCOB, HAOIIOJICHUE U3MEHEHUS
OKpacKH MHAUKATOPOB B PACTBOpax KUCIOT U Iejoueid, u3yueHue Bzaumoaeiictus okcuaa menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METAJUIAMH, PEAKIUN HEUTpaAIU3allNK, MMOJYyYEHNE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO
MeTaJllla APYTUM U3 pacTBOpa COJIY, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeunme Kiacchl HEOPraHMYECKUX
COCJTMHCHUI.

Ilepnoanuecknii 3axkoH u Ilepuoguveckas cucrema xumudeckux jiemeHToB [I. M. MenneneeBa. Crpoenue
aToMoOB. XuMHu4YecKasi CBA3b. OKNCIUTETLHO-BOCCTAHOBUTEIbLHbIE PeaKIIUU

[lepBble MONMBITKN KJIaCCU(PUKAIIUU XUMUYECKHUX dJIeMEHTOB. [IoHATHE O TpyIax CXOAHBIX 3JIEMEHTOB (IEJIOYHBIE U
IEJIOYHO3EMEJIbHBIC METaJUIbl, TaJIOTeHBI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe OO0pa3yrT aM(OTEepHbIE OKCHABI U
TUJPOKCU/IBI.

[Tepnonnueckuit 3akoH. Ilepuonnyeckas cucrema xumuueckux sneMmeHToB . 1. MenneneeBa. KopoTkonepuoanas u
nmHHOTIeproiHas Gopmbl [leproaudeckoil cucteMbl xuMuueckux nemeHToB J[. M. Menneneesa. Ilepuoasl U rpymibl.
DU3UYECKUN CMBICIT MIOPSIAKOBOIO HOMEPA, HOMEPOB MIEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O000JO0YEK aTOMOB
nepBbix 20 xumuueckux sneMeHToB Ilepuonnueckoin cuctemsl [[. M. MenaeneeBa. XapakTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA TI0 €ro MoJiokeHuto B [lepuoaunueckoit cucrteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB, METAUIMYECKHMX U HEMETAIIIMUYECKUX
CBOWCTB 10 TPYIIIaM U IEPHUOJIAM.

3nauenue Ilepuoauueckoro 3akoHa u llepuoanMdecko CHCTEMbl XMMHYECKUX AJIEMEHTOB JJI Pa3BUTHUA HAYKU U
npaktuku. [{. 1. MenaeneeB — yu€HbIN U TPAXKIAHUH.

Xumuueckas cBs3b. KoBajeHTHast (MOJApHAs W HEMOJSpPHAs) CBS3b. JJIEKTPOOTPULATEIBHOCTh XHMHYECKUX
ajieMeHTOB. MloHHAas CBSI3b.

Crenenp okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIC peakiuu. IIporecchl OKHCIEHUS M BOCCTaHOBJICHHS.
OKHCIUTEIN U BOCCTAHOBHUTCIIH.

Xumuueckuit IKCnepumenm:



n3yueHue oOpasIloB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJIEUCTBUE THIPOKCH/IA IIUHKA C pAaCTBOPAMH KHUCIIOT U
1ieja04Yeld, MPOBEICHUE OIbITOB, WJUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLHM (TOpeHue,
peaKIuu pa3aoKeHUs, COSTUHEHNS).

Meosicnpeomemmnuie cea3u

Peanuzanus MexXnpeaMETHBIX CBSI3EW MPU U3YUYEHUH XMMHUHU B 8 KJIACCE OCYHIECTBIISIETCS YE€PE3 MCMOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO--HAYYHBIX TMOHSATUM, TaK W TOHATHUM, SBISIONIUXCS CUCTEMHBIMH JJISi OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT' O [IUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TTOHSTUSI: HAYYHBIN (PaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCudUKaIus,
NEePUOIUYHOCTD, HAOJIOICHHUE, DKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MO/JIENh, SIBJICHHUE.

®dusuka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ], HW30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYIA,
AIIEKTPUUYECKUI 3apsi]l, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, Ta3, GU3UUCCKUE BEITUYMHBI, STUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHbIE MOPOABI, MOJE3HbIE HMCKOMAaeMble, TOILJIMBO, BOJHBIC
pECYpCHI.

9 KIIACC

BemecTBO H XUMHYeCKasi peaKuus

ITepuonnueckuii 3axoH. Ilepuoguueckas cucteMa xumudeckux snemeHtoB [[. M. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kajaus, KajdblUUsI U HUX
COEMHEHUHN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B [leproanueckon CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHnue BellecTBa: BUAbl XUMHUECKON CBA3U. THUIBI KPUCTAINIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOICTB BEILIECTBA
OT TUIIa KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBA3U.

Knaccudukainus v HOMEHKIATypa HEOPTaHWYECKHUX BEHIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIACCAM HEOPTaHUYECKUX COCAMHEHUMN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanusa XUMUYECKUX pEaKIUMil MO pa3IMYHbIM MpU3HAKaM (IO YUCIY U COCTaBY YYacCTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, MO M3MEHEHUIO CTENICHEH OKHMCIECHUS XUMHYECKUX IJIEMEHTOB, IO OOPaTHMOCTH, TI0
YYaCTHUIO KaTaau3aropa). JK30- U SHIOTEPMUUYECKHUE PEaKIUU, TEPMOXUMUYECKHE YPABHEHUSI.



[lonsiTue 0 cKOpoCcTHM XMUMHUYECKOW peakiuu. [loHsiTue 00 OOpaTUMBIX M HEOOPATUMBIX XMMHYECKUX pPEaKIUSIX.
[ToHATHE O TOMOTEHHBIX M TE€TEPOreHHbIX peakuusax. [londarue o karanuze. lloHsATHE O XMMHYECKOM pPaBHOBECHH.
@DaKTOpBbl, BIMSIIONIME HA CKOPOCTh XUMUYECKON PEAKIIMU U MOJIOKEHUE XUMHUUYECKOTO PABHOBECHS.

OKUCIUTENIHbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, DJICKTPOHHBIA OallaHC OKUCIUTEIHLHO-BOCCTAHOBUTEIBHON PEaKIIUU.
CocTaBneHne YpaBHEHUN OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIMA C MCIOJIb30BAHUEM METOAA AJIEKTPOHHOTO
Oananca.

Teopusi 3AEKTPOJMTUYECKON AUCCOLMALMU. IJIEKTPOJIUTHI U HEANEKTPOJIUThl. KaThoHbI, aHWMOHBIL. MexaHu3M
JUCCOIMAIIMM BEIIECTB C Pa3JIMUYHBIMU BHUJIAaMH XUMHUUYeCKOW cBsi3u. Crenenp aucconuanuu. CuibHbIE U cla0bie
3JIEKTPOJIUTHI.

Peakiiuu moHHOro oOMeHa. YCJIOBHUSI MPOTEKAHUsI peaKIuii MOHHOTO OOMEHa, TMOJIHBIE M COKpAIIEHHbIE HOHHBIE
ypaBHeHus peakiuidi. CBOHCTBa KHCJIOT, OCHOBAaHMM M COJiEd B CBETE€ MPEICTABICHUN 00 3JICKTPOJUTHYCCKOM
nucconanuu. KauecTBeHHbIe peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMU KPUCTAJUIMYECKUX PELIETOK HEOPraHMYECKHUX BEIIECTB — META/VIOB U HEMETAJIOB
(rpaduTa u anmMasa), CIOKHBIX BEIIECTB (XJIOpUa HATPUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKON peaKIuu
OT BO3JICUCTBUS Pa3InYHbIX (DAKTOPOB, UCCIIEAOBAHKE DIEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlecca AUCCOLUALINN
KHUCJIOT, LIEJI0Ye M colied (BO3MOYKHO HMCIIOJIb30BAHUE BHUAEO MATE€pUAIOB), MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX
NpU3HAKU MPOTEKAHUS PeaKiii HOHHOro oOMeHa (00pa3oBaHME OCaJKa, BBIJCICHHE Ta3a, 00pa30BaHUE BOJIbI), OTBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUUil (TOpeHUE, pEaKUUd PasiIoKEeHUs,
COEIMHEHU), PACIIO3HABAHUE HEOPTraHUYECKUX BEIIECTB C IOMOIIBI0O KAauye€CTBEHHBIX pPEaKUMUi Ha HOHBI, PEIICHUE
JKCIIEpUMEHTAJIbHBIX 3aa4.

HemeTtasibl 4 UX COeAMHEHUS

OO6mast xapakTepucTHKa TanoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHBIE cTereHu okuciaeHus. CTpoeHue
1 (pu3HUeCcKue CBOMCTBA MPOCTHIX BEIICCTB — raJlIOTeHOB. XMMHUYCSCKHE CBOMCTBA Ha MPHMEpPE XJIopa (B3aMMOJICHCTBHC C
MeTajlylaM{, HeMeTa/ulamMu, Mieiaodamu). XiopoBoaopod. CossHas KHUCIOTa, XUMHUYECKHE CBOWMCTBA, MOJy4EHHUE,
npuMeHeHue. JlelcTBue Xjaopa M XJOpOBOAOPOJAa HAa OPraHM3M 4YEJIOBEKa. BakHeumme XJIOpHUabl U UX HAXOXKICHHE B

MpUpoeE.



OOmrast xapaktepucTuka »djemMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTEMEHU
okucnenus. CTpoeHue u (pu3MYecKre CBONCTBA MPOCTBHIX BEIIECTB — KHUCIOPOAA U CEPhl. AJIOTPOMHBIE MOIU(DUKAIIAN
KHCIIopoAa W cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBoaopoia, CTpoeHHe, (U3MYECKHEe W XUMHUYECKHE CBOMCTBA.
OxcHIbl cephbl KaK MPEACTaBUTEIM KUCIOTHBIX OKCUA0B. CepHas KUCIoTa, (PU3NYECKUe U XMMHUYECKHE CBOWMCTBA (00IIMe
KaK TMPEACTaBUTENS KJacca KUCIOT M crenududeckue). XUMUYECKUE PEaKIUH, JISKAIIHe B OCHOBE MPOMBINIJICHHOTO
crioco0a MoTydeHus: CepHOM KUCIOTHI. [IpuMmenenune cepHoit kucioThl. CoJli CEpHON KUCIIOTHI, KAUeCTBEHHASI PEaKIus Ha
cynbdar-uoH. HaxoxaeHue cepbl M €€ COSAMHCHUH B TPHUPOAC. XUMHUYECKOE 3arps3HCHUE OKPYKAIOIMICH CpeIbl
COCIMHCHUSIMH CePbl (KUCIIOTHBIC TOXK/IH, 3arPSA3HEHHUE BO3IyXa M BOJIOEMOB), CITOCOOBI €T0 TIPEI0TBPAIIICHHUS.

OOmrast xapakTepucThka 3ieMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHUS AaTOMOB, XapaKTEpHBIC CTENEHU
OKHUCJICHHS. A30T, paclpoCTpaHCHHE B MPUPOJE, PU3NYSCKHE W XUMHUYECKHE CBOWCTBAa. KpyroBopor a3zora B mpupoJe.
AMMHaK, ero (QuU3MYeCKHe W XMMHUYCCKHE CBOMCTBA, MOJydYeHHEe W mpuMmeHeHue. Conm aMMOHHUS, WX (PU3WYECKHE U
XHMHYECKUE CBOWCTBA, NMpHMcHeHUEe. KauecTBeHHas peakivs Ha WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOJydeHHUe,
¢uznueckre U XMMUYECKHME CBOMCTBa (0OIIME Kak MpeACTaBUTEN Kiacca KUCIOT U crnenududeckue). Mcenomap3oBanue
HUTPATOB U COJIeH aMMOHHUS B KayeCTBE MUHEPAIbHBIX YyH0OpeHud. XUMHUYECKOE 3arpsi3HEHHE OKPYKAroIIel cpeibl
COCIMHEHUSAMH a30Ta (KUCIOTHBIE JOXJHM, 3arpsA3HEeHUE BO3AyXa, MOYBBl M BOJOEMOB). dDocdop, amioTpoIHbIE
moaudukanuu docdopa, puznueckue u xumudeckre cBorictBa. Oxcun Gocdopa (V) u dochopHas kucnoTa, Guznyeckue
U XMMHUYECKHE CBOMCTBA, moiyuyeHue. Mcnonb3oBanue hocharoB B KauecTBE MUHEPATIbHBIX YIOOPEHHIA.

O6mast xapakrepuctuka siaemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHMS AaTOMOB, XapaKTepHbIE CTENEHU
OKHUCJICHHSI. YTJIepO/, ajUIOTPONHbIe MOAUDUKAIINK, PACTIPOCTPAHEHHUE B MPUPOAE, (PU3NUECKUE M XUMUYECKHUE CBOMCTBRA.
Ancop6musi. Kpyrosoport yriepona B npupoze. Okcuibsl yrieponaa, ux Gusndeckue U XuMUYeCKUe CBOMCTBA, ACHCTBUE Ha
KUBBIE OpPTaHU3MBI, TMOJYYCHHE W TMPUMEHEHHE. DKOJOTHYECKHE MpoOJeMBbl, CBsA3aHHBIE C OKcuaom yriepoaa (IV),
rUrnoTe3a riao0ambHOT0 MOTEIUICHUS KJIMMaTa, MapHUKOBBIA A dekT. YronpHas KUcCioTa U €€ cold, UX (PU3NUECKHE H
XUMHYECKUE CBOWCTBA, MOJydyeHHWE U TNpuMeHeHwe. KauecTBeHHas peakius Ha kapOoHaT-uoHbL. lcmonb3oBanwme
KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIJICHHOCTH U CEITHCKOM XO3SHCTBE.

[lepBoHaUanbHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX yriiepoaa (METaH, dTaH, STHIICH,
alleTWJICH, JTaHOJI, TJIMIEPUH, YKCyCHas Kuciora). [IpupomHple MCTOYHUKH YTIEBOMOPOJOB (Yroiib, MPHPOJHBINA Ta3,
He(Th), MPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IoHATHE O OMOJIOTHYECKH Ba)KHBIX



BEIllECTBAX: JKHUpax, OelKkaX, yrieBoJax — M HUX POJM B KU3HU ueloBeka. MaTepuanibHOE €IUHCTBO OPTraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemnuii, ero ¢pusnyeckre u XuMUYeCKue CBONCTBA, MolyueHue U npuMeHeHue. CoeluHeHNs] KPEMHUS B MPUPOJIE.
O6mue npencraenenus o0 okcunae kpemHus (IV) m kpemuueBoil kucimote. CUIMKATBI, WX HCIOJIb30BaHUE B OBITY, B
MIPOMBINIJIEHHOCTU. BaxkHelme cTpouTeabHbIe MaTepralibl: KepaMHuKa, CTEKII0, IIEMEHT, 0€TOH, kene300eToH. [Ipobiembl
0€301acCHOr0 UCIOJIb30BAHUSI CTPOUTEIbHBIX MAaTEPUAIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHue 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCJIOTHI, TPOBEJACHNE KaueCTBEHHBIX PEaKInil Ha
XJIOPUJ-UOHBI U HAOJIOICHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpakarolue (HU3NYecKrue U XUMHYECKUE CBOMCTBA
rajloreHOB U WX COEAWHEHUU (BO3MOXXHO HCMOJB30BaHHE BUJICOMATEPUATIOB), O3HAKOMJICHHE C OOpasliaMu XJIOPHUOB
(ra;moreHuI0B), O3HAKOMJICHUE C 00pa3liaMu cepbl M €€ COeAMHEHUAMH (BO3MOXXHO HCIIOJIh30BaHUE BUEOMATEPHATIOB),
HaOIIOJIeHHe Tmpolecca OOyriWBaHUS caxapa TO0J JICMCTBHEM KOHIIEHTPUPOBAHHOM CEPHOWM KHUCJIOTHI, H3YUYCHHUE
XUMUYECKUX CBOWCTB pa30aBICHHON CEPHOM KHUCIOTHI, IPOBEICHUE KAueCTBEHHOW peakiuu Ha Cyiab(aT-uOH U
HaOII0/IeHHe TIpU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3MUYECKUMU CBOMCTBaMHU a30Ta, pocdopa W UX COCTUHEHUI
(BO3MOYKHO HCIIOJIb30BaHUE BUEOMATEPHAJIOB), 0Opa3iiaMu a30THBIX U (HocOopHBIX yI0OpeHHi, MoTydeHne, coOupaHue,
pacrio3HaBaHHWE M W3yYCHHE CBOMCTB aMMHaKa, MIPOBEACHUE KAYECTBEHHBIX PEAKIIMA HAa MOH aMMOHUSA M (ocdaT-uOH U
U3yUYCHHE TPU3HAKOB UX MPOTEKAHHUS, B3aMMOJICHCTBUE KOHICHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbIO (BO3MOYKHO
UCITOJIb30BaHUE BHUIACOMATEPHUAJIOB), HM3yUYCHHE MOJIENICH KPUCTAIMYCCKUX PEmIETOK ayiMasza, rpadura, QyiepeHa,
03HAKOMJICHHE C IMPOIIECCOM aacopOIMK PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM M yCTPOWCTBOM IPOTHUBOTA3a,
MoJy4eHue, cooOMpaHue, paclo3HaBaHUE U W3YyUYEHUE CBOMCTB YIJIEKMCIIOTO Tra3a, MPOBEJACHUE KaueCTBEHHBIX PEaKIUui Ha
KapOOHAT W CHJIMKAT-UOHBI M M3Y4YCHHWE TPHU3HAKOB HX TPOTECKAHWS, O3HAKOMJICHHE C TPOMYKIMEH CHIMKATHOM
MIPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIrne HeMeTaJJIbl ¥ UX COSTMHEHUSI.

MeTajlj1bl U UX COeAMHEHUS

OO01mast XapakTepUCTHKA XHMHUYECKHUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM MX MoJiokeHus B Ilepuoamdeckoit
cucreme xuMuueckux anemeHToB JI. 1. MenneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTauioB. MeTalanyeckas CBA3b U
METaJUIMYECKash KPUCTAIMUECKass pemérka. OJNEKTPOXUMHUYECKUN psa  HampsHDKEHUM MeTauioB. (Du3WYecKue |
XUMHUYECKHE CBOMCTBAa MeTamioB. OOImue cnocoObl MOJydeHUs] MeTaioB. [loHATHE O KOppO3WMH METalIOB, OCHOBHBIC



Ccroco0bl 3auIUThl UX OT Koppo3uu. CmiiaBbl (CTallb, YYTyH, AIOPAIIOMUHHUI, OpOH3a) M MX NPUMEHEHUE B OBITY H
MPOMBIIIJIEHHOCTH.

[llenouynble MeTaiuibl: TTOJ0XkeHUE B [lepuoanyeckon cucreme xumudeckux siemeHToB Jl. . Menaeneesa, ctpoeHue
WX aTOMOB, HaxoXJeHUEe B mpupoje. Ouznueckue U XMMHYECKUE CBOWCTBA (Ha mpumepe Hatpus U Kaius). OKCUIBI U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre MIeI0YHbIX METAJIIOB U UX COCTMHEHHUI.

[Ilesr0uHO3EMENIbHBIE METAIIIBI MAarHUM U KaJbLIMK: TTo0keHue B [leproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenaeneeBa, CTpOCHUE MX aTOMOB, HaxoxJeHue B mpupone. duznueckue U XMMHYECKUE CBOMCTBA MarHus U
Kanblusl. BaxkHeime coeMHeHUsT Kbl (OKCUT, TUAPOKCHU, colin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHU .

AnroMuHMi: nojioxkenue B llepuoanyeckoit cucteme xumudeckux 3nemeHtoB Jl. . MenpaeneeBa, CTpoeHuEe aroma,
HaxOoXJIeHHe B npupoje. Pusndyeckne 1 XUuMHUECKHUE CBOMCTBA alFOMUHMSI. AM(OTEpHBIC CBOMCTBA OKCHA U THAPOKCHIA
aJIFOMUHMUS.

Keneszo: nonoxenue B Ilepuognueckoit cucreMe xumuueckux sineMeHToB [l. M. MeHneneeBa, cTpoeHue aroma,
HaxoXxjJeHue B mpupojae. Pusznueckue M XUMHUYECKUE CBOMCTBA jkenesa. Okcuibl, TUAPOKCUIBI U conu xeineza (II) u
xene3a (III), ux cocras, cBOWCTBa U TOJIyUEHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMu METAUIOB U CIUIaBOB, UX (PU3HMUYECKUMH CBOMCTBAMH, U3yUCHHE PE3yJbTaTOB KOPPO3UH
MeTaJIoB (BO3MOXKHO HCITOJIb30BaHUE BHUIACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIa KaJbLIMsI U HATPHS C
BOJIOM (BO3MO’KHO HCIIOJIb30BAHUE BUIEOMATEPHAJIOB), UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJIbI, MIPOIIECCAa TOPEHUS Kelle3a
B KHCJIOpOJi€ (BO3MOXHO HCMOJIb30BaHHWE BUJICOMATEPHUATIOB), MPU3HAKOB MPOTEKaHUsI KaUECTBEHHBIX PEaKIMii Ha WOHBI:
MarHusi, Kaiublius, amoMuHus, 1uHka, sxkeneza (II) u xemeza (III), meam (I1), HaGmromeHne W omHMCaHHWE MPOIECCOB
OKpalllUBaHMS TUIAMEHU MOHAMH HATPHS, Kajdusd U KajdblKsa (BO3MOXKHO MCIIOJIB30BAHUE BUIECOMATEPHUAIIOB), UCCIICTOBAHUE
aM(OTEepHBIX CBOWCTB THJIPOKCHJA ATIOMHUHHS W THJIPOKCHJA I[IMHKA, PEIICHHE 3KCIICPUMCHTANIBHBIX 3a7ad 10 TeMe
«BaxHenmnuye MeTalIbl U UX COSIMHEHUS .

XuMHS U OKpPY:KaWIIas1 cpeaa

BemecTBa n maTepuanbl B MOBCEAHEBHOM >KM3HU 4eJIOBEKa. be3omacHoe HMCIOIb30BaHHUE BEIIECTB U XHUMHUYECKUX
peakiuii B ObITy. [lepBas moMoIb Mpu XMMUYECKUX 0XKOTax U OTPaBJICHUSX.



XUMUYECKOE 3arps3HEHUE OKpYXKaIolie cpeabl (mpeaenbHas JonycTUMas KOHIeHTpalus BemiecTs, gaitee — [1IK).
Ponp xumMuu B penieHun 3K0JIOrMYeCKUX MpooIieM.

Xumuueckuii IKCnepumenm:

M3yueHue o0pa3iioB MaTepPUAIOB (CTEKIIO0, CTUIABBI METAJIIOB, MMOJUMEPHbBIC MATEPUAIbI).

Mesxcnpeomemmnuie ceasu

Peanuzanus MexXnpeaMeTHBIX CBSI3EH MPU U3YUYEHUHM XMMHUHU B 9 Kilacce OCYHIECTBIISIETCS Y€pe3 MCMOJIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYUHBIX TMOHATUN, TaK M TOHATHM, SIBISIOMIUXCS CUCTEMHBIMU IS OTHEJBHBIX TMPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs], aHAJIU3, CUHTE3, KiIacCUpUKAIS,
NEePUOJIMYHOCTb, HAOIIOJICHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUEe, MOJCNb, SBJICHHE, MAPHUKOBBIN 3(P(DEKT,
TE€XHOJIOTHS, MAaTEPHUAJIBI.

®dusuka: Marepusi, aToM, BJEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIWJ, H30TOIbI, PaJUOAKTUBHOCTH, MOJICKYJIA,
AIEKTPUUECKUI 3apsii, TPOBOJIHUKHU, TIOJYIIPOBOTHUKH, JUIICKTPUKH, (DOTOIJIIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHoe
COCTOSIHME BEIIleCTBA, ras3, pPacTBOpP, PAacTBOPUMOCTh, KPUCTAJUTMYECKasl pemérka, CIUIaBbl, (PU3NUECKUE BEIIMYMHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE MIPOCTPAHCTBO, IUIAHETHI, 3BE31bI, COJHIIE.

buonorusi: dorocunTe3, npIxaHue, Owocdepa, IKOCUCTEMa, MHHEPAIbHBIC YAOOPEHHUS, MHKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHBIC BEIIECCTRA.

I'eorpadms: armocdepa, ruapochepa, MUHEpaabl, TOPHBIE IOPOJbI, IOJE3HBIE HCKOMAaeMble, TOILIMBO, BOIHBIC
pecypchl.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS IIPOI'PAMMBI 110 XMMHUH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro 0Opa30BaHUS JHOCTUTAIOTCS B XOJ€ OOY4YEHHS
XUMUU B €AUHCTBE Y4YE€OHOH M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHHM C TPAAUIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMH U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMH B OOIIECTBE MpaBUJIaMU M HOpPMaMu
MOBEJICHUS M CIOCOOCTBYIOT MPOIIECCAM CAMOINO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALINH O0Yy4aIOLIUXCSI.



JIMYHOCTHBIE PE3YAbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCA PYKOBOJCTBOBATHCS CUCTEMOW MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALNI U PACIIUPEHUE ONbITA ACATEIBHOCTHA HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

LIECHHOCTHOTO OTHOILICHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY M HAYYHOMY HACJIEIWI0, TOHUMAaHUS
3HAYCHUS] XMMHYECKON HAyKU B JKU3HU COBPEMEHHOI0 OOIleCcTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HHQpOpMaIueit o
NEePEAOBBIX JOCTIKCHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XMMHHM, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUAX 00
YCTPOUCTBE MUpa U 0OIIECTBA;

2) TPaskIaHCKOT0 BOCIIUTAHUS:

MPEJCTABICHUS O COUMAIBHBIX HOPMaX U MpaBUjiaX MEXKJIMYHOCTHBIX OTHOIIEHHWI B KOJUJIEKTUBE, KOMMYHUKATUBHOM
KOMITIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4EeOHO-MCCIIeIOBATEILCKOM, TBOPUECKOW M JIPYTrUX BHUJIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHON JESATETbHOCTH TMPU BBINOJHEHUH YYEOHBIX, IMO3HABAaTENbHBIX 3aj]1ad,
BBITIOJIHCHUU XUMHYECKHX OJKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aUMOIOHHMAHUIO H
B3aMMOIIOMOIIIM B TPOLIECCE€ ATOW y4eOHOM NESITebHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHUE M MOCTYNKH CBOMX
TOBApHUIIEH C MO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJIEICTBUI TOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XHWMHUYECKOM pEaKUUHU, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINE OCHOBY JJI MOHUMAaHUSl CYIIHOCTH HAy4YHOW KapTHUHBI MUpPA, IPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS TPHUPOJBI, B3aMMOCBI3AX YEJIOBEKA C MPHUPOJHOW CPEAOW, O pOJIM XUMHUU B
MO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBHI, HAPABIICHHBIC HA MOJYYCHHE HOBBIX 3HAHUH MO XMUMHH, HEOOXOAUMBIC TSI OOBSICHEHUS
HaOJIOTaeMBIX TPOIIECCOB U SIBICHUH, MO3HABATEIBHOW, MH(POPMAIIMOHHON M YHTATEIbCKOW KYJbTYPHI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIBHOW pPabOThl C Y4EeOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOH, MOCTYIMHBIMU TEXHUYECKUMU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOIOTU;

HHTEpPEC K OOY4YEHWI0O W TIO3HAHUIO, JFOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa3OBaHMIO,
MPOCKTHOW W HCCIICOBATEIILCKON MEATETbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINPABICHHOCTA M YPOBHS OOydYeHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHHME LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha 3JI0POBBII 00pa3
KU3HU, OCO3HAHUE IOCJIEACTBUI U HENPHUATUE BPEIHBIX MPUBBIYEK (YNOTPEOJIEHUS aJIKOTOoJil, HAPKOTUKOB, KYPEHHUS),
HEO0OXOIUMOCTH COOJIIOICHHS MPaBUI 0€30MAaCHOCTH MPU OOPAIEHNH ¢ XUMUYECKMMHU BEIIECTBAMHU B OBITY U pealbHOU
KU3HM;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHUIO MpOQeccuil U TpyAa paziMyHOro poja, yBaXKE€HUE K TPYAY U pe3ynbTaTam
TPYJOBOM AESATENBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHS MPEAMETHBIX 3HAHMM MO XMMHH, OCO3HAHHBIA BBIOOP
UHAUBUAYAJIBHON TPaeKTOpUM MPOAOJIKEHHUSI 00pa30oBaHUsl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XMMHH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNemHoN MpodecCHOHaIbHON AESTENbHOCTH U Pa3BUTHS HEOOXOIMMBIX
YMEHHH, TOTOBHOCTb aJJaliTUPOBATHCS B IPO(PECCHOHATILHOM Ccpeie;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

HKOJIOTHYECKH 11€J1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS,
NOHMMAaHHE IIEHHOCTU 3J0pOBOTO U 0e€30macHoro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MUecCKOMy U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHME ILIEHHOCTH COOJIOJEHUS MpaBWJI O€30MaCHOTO MOBEACHUS MPH
paboTe ¢ BelIeCTBaMU, a TAKKE B CUTYAIUSIX, YTPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUA, IOJy4YaeMble TpPH HM3YYEHUH XUMHHM, JUJI PEIICHHs 3a]ay, CBS3aHHBIX C
OKpY’)Karolel MPUPOJTHON CpPENOW, JJIsd TIOBBIIMICHHWS YPOBHS SKOJOTHYECKOW KYyJIBTYpPbI, OCO3HAHUS TJIOOATLHOTO
XapakTepa 2KOJOTHUUECKHX MpoOJieM U MyTel MX pelIeHUs] MOCPEACTBOM METOJIOB XUMHH, IKOJIOTHUECKOTO MBIIIJICHUS,
YMEHHS pyKOBOJICTBOBATHCSA UM B IMO3HABATEIHHON, KOMMYHUKATUBHON U COITMAIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B coctaBe MeTanpeMeTHBIX pe3yJIbTaTOB BBIACIAIOT 3HAYUMbIE 11 (POPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE
NOHATHUS (3aKOH, TEOPUsl, MPUHLUI, TUIIOTE3a, (AKT, CUCTEMA, ITPOLIECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE UCTIOIB3YIOTCS
B €CTECTBEHHO-HAayUHbIX Y4YEOHBIX MpEAMETax U IO3BOJIAIOT HAa OCHOBE 3HAHUM W3 3TUX IpeIMeTOB (POpMHUPOBATH
NpEJCTaBICHUE O IIEJIOCTHOM Hay4YHOHW KapTHHE MHpa, M YHHBEpcajbHbIE y4deOHbIE MIeicTBHUA (ITO3HABaTENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHbBIC), KOTOpbIE OOECIeuynuBalOT (OPMHUPOBAHHME TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IUTAHWPOBAHUIO U OCYIIECTBICHUIO yUeOHOU e TENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIe 1eiiCTBUS



Ba3oBble Joruveckue aeicTBus:

YMEHUS MCIOJIB30BaTh MPUEMBI JIOTHIECKOTO MBITIUICHUS TIPU OCBOCHUM 3HAHUM: PACKPBIBATh CMBICT XUMHUUYECKHUX
MOHATHH (BBIICIATh MX XapaKTepHbIC NMPHU3HAKW, YCTAHABIWBATh B3aWMMOCBS3b C JAPYTMMH TOHSATHSMH), HCIIOJIL30BaTh
MOHATHS 11 OOBSICHEHUS OTACIBHBIX (DaKTOB W SIBJICHHH, BHIOMpATh OCHOBAaHUS W KPUTEPUHU U KiaccupuKariu
XAMHYECKUX BEIICCTB W XMUMHYECCKUX PEaKIMi, yCTaHABIMBATH MPUYUHHO-CIICICTBCHHBIC CBSI3W MEXIAY OOBEKTaMH
U3YYCHHS, CTPOUTH JIOTHYECKHUE pacCyXJACHHS (MHAYKTHBHBIC, ICAYKTHBHBIC, IO aHAJOTHH), JACJIaTh BBIBOJLI H
3aKJTFOYCHUS;

yYMCHHE MMPUMEHSATH B TIPOIIECCe TTO3HAHUS MOHATHS (TIPEIMETHBIC U METaIlPEAMETHBIC), CHMBOJNYCCKUE (3HAKOBHIC)
MOJICII, WMCIOJIb3YEMbIC B XHUMHUH, MPEOOPA30BBIBATH IIUPOKO MPHUMCHIECMbIC B XHUMHUHU MOJICJIBHBIC TPEICTaBICHUS —
XHMHYECKUH 3HAK (CMMBOJI 3JIEMEHTAa), XMMH4YecKas (opmyja W ypaBHECHHUE XUMHUYCCKOM PEAKIMU — IMPU PEIICHUH
y4eOHO-TT03HABATEIIBHBIX 33J1a4, C YYETOM 3TUX MOJICIIBHBIX MPEICTAaBICHUHN BBISBIATh U XapaKTEPH30BaTh CYIICCTBCHHBIC
NPHU3HAKA M3y4aeMbIX OOBEKTOB — XMMHUYCCKHUX BEIICCTB M XUMHUYCCKUX PEAKIUH, BBISBISITH OOIIME 3aKOHOMEPHOCTH,
NPUIMHHO-CIICJICTBEHHBIE CBSI3H U IPOTUBOPEUHS B M3yJaeMbIX MPOIIECCaX U SIBICHUSIX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUA !

YMEHHE MCIOIb30BaTh MMOCTABIICHHBIE BOIIPOCKHI B KAY€CTBE MHCTPYMEHTA TMIO3HAHWSI, a TAK)KE B KAUeCTBE OCHOBBI JIJIS
(GopMUpPOBaHUS TUITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BHICKAa3bIBAEMBIX CYXKICHHIH;

NpUOOpETCHHE ONbITa IO TUIAHUPOBAHWIO, OPraHU3allid W TPOBEACHHUIO YYECHHUYECKHX DKCIICPHUMEHTOB, YMCHHUE
HAOII0JIaTh 32 XOJIOM IPOIECCa, CAaMOCTOSATEIILHO MMPOTHO3UPOBATH €T0 PE3yiIbTaT, (GOPMYIHMpPOBATH 000OIIEHUS U BHIBOIBI
0 pe3yJbTaTaM MPOBEIEHHOTO ONBITA, UCCIEAOBAHMUS, COCTABIATH OTUYET O MPOJICITAHHON padoTe.

Pabora ¢ undgopmanmeii:

yYMEHHUE BbIOMpATh, aHATM3UPOBATh M MHTEPIPETUPOBATh HMHPOPMAIIUIO PA3IIUYHBIX BHIOB U (HOPM MpECTaBICHHUS,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JHUTEpaTypa XUMHYECKOTO COJACpP)KaHUsA, CIPaBOYHBIC
nocoOust, pecypcsl UHTepHETA), KPUTHUECKH OLIEHUBATH MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAITHIO;

YMEHUE TPHUMEHSTh Pa3jINdHbIE METOABl W 3alpOChl MPU TMOUCKE U OTOOPE MHPOPMAIMH U COOTBETCTBYIOIIUX
JTAHHBIX, HEOOXOIUMBIX JIJIS BHIMOJTHEHUS YIEOHBIX M TTO3HABATEIBHBIX 33/1a4 OMPEACIEHHOTO TUTIA, MPUOOPETEHUE OTBITA
B 00JacCTH WCIIOJBb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA, OBIAJEHUE KYyJIbTYpOH AaKTUBHOTO
WCIIOJIb30BAHUST PA3UYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOATEIHLHO BHIOMpATh ONTUMAIbHYIO (OpMy TpencTaBiICHUS



nH(OPMAITMU U WUTIOCTPUPOBATH pelIaeMbIe 3a/1aul HECIOKHBIMU CXEeMaMU, TuarpaMMamMu, IpyruMu hopmMamu rpaduku
M UX KOMOHMHAIIUIMU;

YMEHHE HCIIOTh30BaTh U aHAIIM3UPOBATH B MPOIIECCEe YUSOHOW M MUCCIIEA0BATEILCKON MEATEIbHOCTH WH(OPMAIIHIO O
BIIUSTHUY TTPOMBITIUICHHOCTH, CEIBCKOTO X03SHCTBA M TPAHCIIOPTA Ha COCTOSTHUE OKPYKAIOIIEH MPUPOTHON CPEJIbI.

KoMMyHHKAaTHBHBIE YHHUBEPCAIbHbIE YUeOHbIE 1elicTBHSI:

YMCHHMS 33J1aBaTh BOMPOCHI (B X0J€ AUAIOTa U (MJIH) TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOU TeMbI, (hOPMYITHPOBATH
CBOM TIPE/IIOKEHUST OTHOCUTEILHO BBITIOJTHEHUS MTPENIOKCHHON 3a/1a4H;

YMCHHS TIPEICTABIATh MOJIYYCHHBIC PE3yJIBTAThl TIO3HABATEIILHON JEATEIPHOCTH B YCTHBIX M MHUCHhbMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTAIUI0 PE3YJIbTATOB BBIMOJHEHUS XHMMHYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO OMbITa, JTa0OpPaTOPHOM
pabOoTHI 1O UCCIICTOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

YMEHHMS Y4YeOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABaTEJIBLHOW W HCCIICIOBATCIBCKOMN
JCATEIBPHOCTH TMPU PEHICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4éTa OOIMMX MHTEPECOB M COTJIACOBAHUS ITO3HMIIMM
(obcyxaenus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPAUHAIIMS COBMECTHBIX NEHCTBUH, OMpeereHrne KPUTEPUEB
10 OIIEHKE KaueCcTBa BBHIOJIHEHHOW pabOThI U IpyTHE).

PerynsiTuBHbIe YHHBepcaJlbHbIe YUeOHbIe IeficTBHUS:

YMEHHE CaMOCTOATEIbHO OMPENENsITh LEIN ACSTENbHOCTH, TIaHUPOBATh, OCYIECTBIATh, KOHTPOJUPOBATh U TPHU
HEO0OXOAUMOCTH KOPPEKTHPOBATH CBOIO JICATEILHOCTD, BRIOUpATh Hanboee 3 PeKTUBHBIC CITOCOOBI PEIICHHS YICOHBIX U
MO3HABATEIBHBIX 3a7]a4, CAMOCTOSTENIbHO COCTABJISITH WIM KOPPEKTUPOBATh MPEJIOKEHHBIM aNropuT™M ACHCTBUI mpu
BBITIOJTHEHUH 3a/IaHUM C YIETOM TMOTYUYEHUSI HOBBIX 3HAHUI 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSIX, OIEHUBATD
COOTBETCTBHE TIOJYYCHHOTO pe3yjbTaTa 3asBICHHOW IEHM, YMEHHE WCIOIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI,
npeasiaraeMble B YCJIOBHH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pPE3YyNHTATOB IO OCBOCHHIO O00S3aTENBLHOTO COJCP)KAHMS, YCTAaHOBIEHHOTO JaHHOM
denepanbHOil pabodeil MporpaMMoM, BBIICISIOT: OCBOCHHBIE OOYYAIONIUMUCS HAayYHBbIC 3HAHUS, YMEHHUS U CIIOCOOBI
NeucTBUH, cienuuIecKue s MpeaAMETHOW 00JIacTH «XUMUS», BUBI JEITEIHHOCTH MO MOTYYEHUIO HOBOTO 3HAHMSI, €r0
WHTEPIPETANNU, TPEOOPA30BAHUIO U IPUMEHECHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsX.



K xoHIly 00yuyeHus B 8 Ki1acce mpeMeTHbBIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH
y 00y4aroImuXxcss yMEHU:

PacCKpbIBaTh CMBICJI OCHOBHBIX XUMUUYECKUX MOHSITUN: aTOM, MOJIEKYJIa, XUMUYECKHI JIEMEHT, TPOCTOE BEIIECTRO,
CJIIOHO€ BEILECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs AaTOMHAs W
MOJIEKYJISipHasi Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MaccoBas J0Jii XUMUYECKOTO AJIEMEHTA B
COCIMHEHUH, MOJSIpHBIA O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUSI, XMUMHUYECKas peakius, Kiaccuukamus peakiuil: peakiud COCJAWMHEHUS, PEaKIUU Pa3I0KCHHUs,
peakluy 3aMelleHUs, peakuuu oOMEeHa, 3K30- U HHAOTEPMUYECKUE PEaKIUH, TETIOBOM 3 (PeKT peakiuu, sapo
aToMa, 3JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, pauyCc aToMa, XUMUYECKasi CBA3b, MOJIAPHAs U HETOJIIpHas
KOBaJICHTHAsi CBs3b, MOHHAs CBA3b, MOH, KAaTHOH, aHWUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (MpPOIEHTHAas
KOHIIEHTpAIIMsI) B paCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX IMOHATHH U TPUMEHATH ATH TOHATHS TMPU ONHCAHUU
BEILECTB U UX MPEBPAILCHUI;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISl COCTaBIIEHUs (DOPMYIT BEIIECTB U YPaBHEHUN XUMHUYECKUX PEAKIIHIA;
OTIPEIENISITh BAaJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCAUHEHUSX, CTENEHb OKHUCJICHHS D3JEMEHTOB B
OMHApPHBIX COEUHEHUSX, IPUHAJJICKHOCTh BEIIECTB K ONMpPENeIEHHOMY KJIacCy COeAMHEHUI 1o GopMyiam, BUA
XUMUYECKOU CBS3M (KOBAJEHTHASI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuoandeckoro 3akona l. . MenaeneeBa: 1eEMOHCTpUPOBATh MOHUMAHKUE TTEPUOIUYECKOU
3aBUCUMOCTH CBOMCTB XHMHUYECKHX DJIEMEHTOB OT WX TNOJOXKeHHs B llepumoandeckodl cucreme, 3aKOHOB
COXpaHEHHMs MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTraJipo;
OIMHCHIBATH U XapaKTEPU30BaTh TaOmMuHyto popmy [leproandeckoii CHCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3invarh
MOHSITHSI «TJIaBHas noarpynmna (A-rpymnma)» u «mobounas noarpymnmna (b-rpymma)», Manbie u OOJbIINE TIEPHOIBI,
COOTHOCHTH 0003HAYECHUS, KOTOPBhIE UMEIOTCs B Tabnwuie «[leprnoanueckas cucrema XxuMudeckux 3meMenToB 1. U.
MeHneneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMUUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa,
o011ee YrCIio 3JIEKTPOHOB U PACIIPEICTICHUE UX 110 JICKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBAa, XUMUYECKHE peaknuu (1o 4Yuciy u
COCTaBYy y4aCTBYIOUIMX B PEAKIMU BEUIECTB, MO TEILIOBOMY 3P (DeKTy);



XapaKTepru30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB pPA3IMYHBIX KJIACCOB, TOITBEPIKIas
OIMMCAaHKE MPUMEPaAMHU MOJICKYJISIPHBIX YPABHEHHUH COOTBETCTBYIONIUX XUMUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT WX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKAHHSI
XUMHYECKUX MPEBPAIICHUHN B PA3IMYHBIX YCIOBUIX;

BBIUUCIISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJSIPHYEO MacChl BEIIECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO
aJIeMEeHTa 1Mo GopMyJie COeTUHEHUS, MACCOBYIO JIONIO BEIIECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO0 YPABHEHUIO
XUMHYECKOW PEaKIIvH;

NPUMCHSTh OCHOBHBIC OIEpaIliy MBICIUTEIBHONW JCATEIBPHOCTH — aHAJIM3 M CHUHTE3, CpaBHEHHE, 000O0IICHHE,
CUCTEMaTH3aIlNI0, KJIaCCHU(PUKAIINIO, BBISBICHUE NPUIMHHO--CICACTBEHHBIX CBS3CH — JJIT M3yYCHUS CBOMCTB
BEIICCTB W XHMHYCCKUX pEaKIMi, €CTECTBCHHO-HAYYHBIC METOJbI ITO3HAHWS — HAOJ0JICHUe, W3MEpPCHHUE,
MOJICJTMPOBAHKE, SKCIICPUMEHT (PEeaJIbHBIN U MBICIICHHBIH );

CJIeJIOBATh MPAaBUJIAM TOJIb30BaHHUS XUMUYECKON TOCYI0M U Ja0OpaTOPHBIM O00OPYJAOBAaHKMEM, a TAaK)KE MpaBUIaM
oOpaleHusi ¢ BEHIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSAMHU IO BBIIIOJHEHHIO JTA0OPATOPHBIX XUMUYECKUX
OTBITOB IO TOJYYCHHIO W COOMpaHHWIO Ta3000pa3HBIX BeHIeCTB (BOAOPOJa W KHCJIOPOJA), MPHUTOTOBICHHIO
pPacTBOPOB C OMpENeIEHHON MacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U TPOBOIUTH XUMUYECKHE
OKCIIEPUMEHTHI TI0 PACMO3HABAHHWIO PACTBOPOB IIENOYEH W KHUCIOT C TOMOIIBIO HWHAMKATOPOB (JIAKMYC,
dbeHondTanenH, METHJIOPAHX U IPYTHE).

K koHIly 00yueHus B 9 Kjacce mpeAMETHBIC pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH
y 00yJaronuxcs yMEHUM:

pPaCKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX MOHATHWA: XUMHWYECKHM BJIEMEHT, aTOM, MOJEKYJIa, WOH, KAaTHOH,
AHHOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJCHTHOCTH, JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKass peakius, XUMHUUYeCKas CBSA3b, TCIUIOBOM 3¢ (eKT peakiuu, MOjab, MOJSPHBIM 00BEM, pacTBOD,
AICKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJICKTPOJUTHYECKAs JTHUCCOIMAIMS, PEaKIM¥ HOHHOTO OOMeEHa, KaTau3aTop,
XUMHUYECKOE PaBHOBECHE, 0OpaTHMble W HEOOpaTHMBIC PEAKIIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIC PEaKIIUH,
OKHCJIUTEb, BOCCTAHOBUTEIb, OKHCICHHUE M BOCCTAHOBJICHUE, AJIOTPOIHS, aM(POTEpPHOCTh, XUMHYECKasl CBS3b
(koBaJIeHTHAs, MOHHAs, METAJIMYecKas), KpUCTaJUIMUecKas pemi€Tka, KOPpOo3us METalIoOB, CILIaBbl, CKOPOCTh
XUMHUYECKOU peaKkIuu, IpeiesibHO JomyctuMas koHnmenrpanus [1/IK BemecTsa;



UJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMYECKMX IIOHATUHM U INPUMEHATH 3TU IIOHATUSA IIPU OIMCAHUU
BEILIECTB U UX NPEBPALICHUM;

UCIO0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUISl COCTABIICHHS (POPMYJI BEILIECTB U YPABHEHUN XMMHUUECKUX PEAKIIMIA;
ONPEAEATh BAJCHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKHUX JJIEMEHTOB B COCAUHEHMAX PA3JIMYHOIO COCTaBa,
NPUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEQUMHEHUM 1o QopMyliaMm, BHJ XUMUYECKOH CBS3HU
(KOBaJIeHTHAsl, MOHHAsI, METAJUIMYECKAs) B HEOPTAaHUUECKUX COCIMHEHUSX, 3apsi/l HOHA TI0 XUMHUYECKON (opMmyiie,
XapakTep cpeabl B BOJAHBIX pacTBOpax HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAUIMYECKOW pPELIETKU
KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbIci [lepuoanyeckoro 3akona /. 1. Menaeneesa u 1eMOHCTPUPOBATH €0 IOHUMAHUE: ONMCHIBATH
U XapakTepuszoBaTh TabiuuHyto popmy I[leprnonnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: Pa3linyaTh MOHSATUSA
«rmaBHas mnoarpynna (A-rpymma)» U «mobounas mnoarpynna (b-rpynma)», Manble ¥ OOJBIIME TEPHOIBI,
COOTHOCHUTH OOO3HAauY€HUs, KOTOPbIE HMMEIOTCS B MEPUOAMYECKON TaOIUIE, C YUCIOBBIMH XapaKTepUCTUKAMHU
CTPOEHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, 00Ilee YUCIIO MEKTPOHOB U PACIIpeieICHUE UX
[0 D3JEKTPOHHBIM CJOAM), OOBSACHATH OOLIME 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COCIMHEHUN B IIpeieIax MajblX IEPUOAO0B U TVIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;
KJIacCU(PUIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPraHMYECKHUE BELIECTBA, XUMUYECKHUE pPEaKkUMH ([0 YUCIYy U
COCTaBy YYAacTBYIOIIUX B pPEaKLMU BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHHUIO CTENEHEH OKHUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepHu30BaTh (OMUCHIBATh) OOIIME U crelU(UUECKUE XUMHUUYECKUE CBOIMCTBA MPOCTHIX U CIOYKHBIX BELIECTB,
NOATBEPKAAsl ONHUCAHUE NPUMEPAMHU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHMH COOTBETCTBYIOIIMX XHMHUYECKHX
peaKiuu;

COCTaBJIATh YPaBHEHUS NIEKTPOJUTHUYECKON IMCCOLMALUMU KUCIIOT, LIEJOYENd U COJIEH, ITOJIHBIE U COKPAIEHHbIE
YPAaBHEHMS PEAKLUMI MOHHOIO OOMEHA, YPAaBHEHHUs PEaKLM, MOATBEPKIAIOIINX CYIIECTBOBAHHE I€HETUYECKOMN
CBSI3M MEXIYy BELIECTBAMU Pa3JIMYHBIX KIaCCOB;

PaCKpbIBaTh CYIIHOCTh OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMN ITOCPEICTBOM COCTABIEHUS JJIEKTPOHHOIO
OamaHca dTUX peaKIuii;



MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS, BO3MOKHOCTH MPOTEKAHHS XUMHUYECKUX
MIPEBPAIICHUN B PA3TUYHBIX YCIOBUSAX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJSPHYIO MaccChl BEIIECTB, MAacCOBYIO IO XHUMHYECKOTO
AJIeMEHTa 1Mo (opMylie COETMHEHUSI, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPAaBHEHUIO
XUMHUYECKOU pEaKIUH;

coOJII01aTh MpaBWIIa MOJIB30BAaHUA XMMUYECKON MOCYZ0M U JabopaTOpHBIM OOOpPYIOBAHHMEM, a TaKXKe IMpaBuia
oOparieHusi ¢ BEHIECTBAMH B COOTBETCTBHHM C HWHCTPYKIMSMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTIBITOB TIO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YTIEKUCIIOro rasa);

NPOBOJIUTH PEAKIUH, MOITBEPKIAIONINE Ka4YeCTBEHHBIN COCTAaB Pa3UYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM
nyTéM XJIOpHI-, OpoMHIa-, HOAUA-, KapOoHar-, ¢ocdar-, CUIMKAT-, CyIb(aT-, TUAPOKCHUI-UOHBI, KATUOHBI
aMMOHHUS ¥ MOHBI U3YYCHHBIX METAJIJIOB, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYCCKUX BEIICCTB;
NPUMEHSITh OCHOBHBIE OIEpalMd MBICIUTEIBHOW JEATEIbHOCTH — aHAJIM3 U CHHTE3, CpaBHEHHE, 0000IlIeHHE,
CUCTEMaTH3alINI0, BBISIBJICHUE MTPUYUHHO-CIIEACTBEHHBIX CBSI3€M — JIJISl U3YUYEHUSI CBOWCTB BEIIECTB U XMMUYECKUX
peakiuii, eCTECTBEHHO-HAYYHBIE METO/bl TIO3HAHUSI — HAONIOJICHUE, U3MEPEHHE, MOJICTUPOBAHNUE, HKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).

Peanu3zanus mIKOJBHBIMY M€IaroraMy BOCIIUTATEILHOTO TIOTEHIIMANIA YPOKa MpeArnosaraeT cieayrolee:

1. opranumzanuio paboTHI C JeTHMHU KakK B ouraitH, Tak U oHIaiiH opmare;

2.  YCTaHOBJICHHE JIOBEPUTEIHbHBIX OTHOIICHUNW MEXKAYy YUYHUTEIEM M €ro Y4YeHUKAMH, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHIPUATHIO YyYallUMUCA TpeOOBaHUN U TPOCHO y4UWTENs, TMPHUBICUCHUIO WX BHUMAHUS K
o0cyx1aeMoi Ha ypoke nH(OpMAaIK, aKTUBU3AIMY X TTO3HABATEIbHOMN JESTEIBHOCTH;

3. moOyXJeHue MIKOJLHUKOB COOJIIONATh HAa ypOKe OOMIECMPUHATHIE HOPMBI TOBEACHUS, MpaBUia OOMICHUS CO
cTapmuMu  (YYUTENSIMH) W CBEPCTHHKAMU  (IIKOJbHUKAMH), TPHHIMIB  y4eOHOW  TUCHUIUIMHBI U
CaMOOpPTaHM3aIMH, COTIAacHO Y cTaBa Kok, [IpaBuiaM BHYTpEHHETO paciopsiKa MIKOJIbL;

4. WCHOJb30BAaHHE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHUS Y4eOHOro MpeameTa depe3 JAEMOHCTPALUIO
JETIM  MPUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO  TOBEJCHUS, TMPOSBICHUS  YEJIOBEKOMIOOWS U
I00pOCEPICYHOCTH, 4Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB MJIS UTCHHs, 3ajad JUisl pelIeHHs, KEHCOB H
TUCKYCCUH;



5. TpPUMEHEHHE HAa YpPOKE HHTEPAKTUBHBIX (POpM pabOTHl ydalMXCs: MHTEIUICKTYaJbHBIX UIP «YMHUKU H
YMHUILIB», BUKTOPUHBI, TECTUPOBAHUE KEWUCHI, CTUMYJIUPYIOIIUX TO3HABATEIBHYIO MOTHBAIMIO HIKOJHLHUKOB;
JUCKYCCHUM, KOTOpbIE JAIOT y4YallUMCS BO3MOKHOCTH MPUOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO JUAJIOTa;
IPYIINOBON pabOThl WK pabOThI B Mapax, KOTOPHIE y4aT MIKOJHHUKOB KOMAaHAHOU paboTe U B3aHMMOJECHCTBUIO C
JIPYTUMU JIE€TbMU;

6. OnuMnuanpl, 3aHUMATENIbHBIC YPOKHM W MATUMUHYTKH, YPOK - JEJIOBasl WIpa, YPOK — MyTElIEeCTBHE,
YPOK MacTep-Kjiacc, ypOK-UCCIeAOBaHUE M Jp. Y4eOHO-pa3BlieKaTelbHble MEpOnpUsTHs (KOHKYpC- UTpa
«IIpenmeTHBIN KpoccBOpa», TypHHUP «CBOSI Urpay, BUKTOPUHBI, JIUTEpATypHash KOMIIO3UIIUS, KOHKYPC Tra3eT U
PUCYHKOB, 9KCKYpPCHUS U JIp.);

7. BKJIIOYEHHE B YPOK MTPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT MOACPKATh MOTHBAIIUIO JIETEH K TMOITYyYECHHIO
3HAHUHW, HaJKWBAHUIO TIO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B KJAcce, MOMOTalT YCTAaHOBJICHUIO
n00poxKenaTeIbHON aTMOC(hepbl BO BpeMs ypOKa; HHTEIUICKTYyalbHBIX WP, CTUMYJIUPYIONIUX IMO03HABATEIHHYIO
MOTHBAIIMIO IIKOJIBHUKOB. OpeiiH-puHra, TeMMH(UKalMs: KBECTbl, Wrpa-MpOBOKALUS, HWIPA-dKCIEPUMEHT,
Urpa-JAeMOHCTpaIUsl, UTPa-COCTS3aHUE, JHUJAKTHYECKOro Tearpa, TJieé T[OJyYeHHble Ha YPOKE 3HaHUS
OOBITPBHIBAIOTCA B T€ATPATBHBIX TOCTAHOBKAX;

8.  opranmzamusi medcTBa MOTHUBUPOBAHHBIX W OSPYAMPOBAHHBIX YYalIMXCS HAJ HUX HEYCIHEBAIOUUMHU
OJIHOKJIACCHUKAMH, JTAIOIIET0 MKOJIbHUKAM COIIMAIbHO 3HAYMMBIN OTBIT COTPYIHUYECTBA U B3AUMHOW MTOMOIIIH;

9. UWHUIIMMPOBAHUE U TOJJCP)KKA HUCCIEAOBATENbCKONW ACSATENHHOCTH IIKOJBHUKOB B paMKaxX pealv3aliil UMH
WHANBUAYATBHBIX U TPYIIOBBIX HCCIIEIOBATEIBCKUX MTPOEKTOB, MOMOTAaeT MPUOOPECTH HABBIK CAMOCTOSITEIILHOTO
pEIIeHHs] TeOPETUYECKONW TPoOIeMbl, OopOpMICHUS COOCTBEHHBIX HJEH, HABBIK YBAKXUTEIHHOTO OTHOIICHUS K
qy)KUM HujesiM, OoQOpMJIICHHBIM B padoTax IpYyrux HcclefoBaTelield, HaBBIK MyOJWYHOTO BBICTYIUICHHS TEpe]
ayIUTOpPUEH, apr'yMEHTUPOBAHUS U OTCTAUBAHUS CBOECH TOUKH 3PEHUS;

10. co3manme TMOKON M OTKPBITOW cpefpl OOy4YeHHUS W BOCHUTAHUS C MCIIOJIB30BAHUEM Ta/KETOB, OTKPBITHIX
o0pa3oBaTeIbHBIX PECYPCOB, CHCTEM YIPABJICHHS TO3BOJIACT CO37aTh  YCJOBHS  JJIs  peaU3aIiuu
npoBosriamenasix  KOHECKO Bemymux mnpuniunoB oOpasoBanmst XXI Beka: «oOpa3oBaHME ISl BCEX»,
«oOpa3oBaHMEe dYepe3 BCIO JKM3HBY», O0pa3oBaHUE «BCErAa, Be3ne M B Jo0oe BpeMs». Y  oOydarommxcs
pPa3BUBAIOTCA  HABBIKM  COTPYIHMYECTBA, KOMMYHHUKAIMW, COLUAIBHOW OTBETCTBEHHOCTH, CIOCOOHOCTH



KPUTUYCCKU MBICIIUTD, OIICPATUBHO N KAYCCTBCHHO PCIIATh HpO6HeMBI; BOCIIMTBIBACTCA NCHHOCTHOC OTHOIICHUEC K

MUDY.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE BocnurareabHbIH
HaumenoBanue
Ne (uu¢possbie) aCHeKT
pa3aeaoB U TeM KonTpoJbHbIe IIpakTUyeckue
n/n Bcero o0pa3zoBare/ibHbIE
NporpamMmbl padoThI padoThI
pecypchl
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATUSA
XUMHSA — BaKHas 7,8,9
00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuoteka [JOK
' NPaKTUYECKON https://m.edso0.ru/7f41837c
ESITENILHOCTHA
yeJoBeKa
BemectBa u Bubnuoreka ITOK 7,8,9
1.2 15 1
XUMUYECKUE PEaAKIUU https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Paznen 2. Baskneiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
91 Boznyx. Kucnopon. 6 bu6mmoreka [IOK 7,8,9
' TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o bu6mmoreka [IOK 7,8,9
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopma. P . 7,8,9
53 onaa. PactBopsl 5 1 1 bubmmoreka [JOK

ITousarue 00

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

OCHOBaHHUAX

OCHOBHBIE KJIACCHI Eub 10K 7,8,9
HOINOTEKA
2.4 11 1 1
HeOpFaHI/I‘KiCKI/IX https://m.edsoo.ru/7f41837c
COCANMHCHUHN
Wroro mo pazueny 30
Paznean 3. Ilepuoanyeckuii 3axon u [lepuoaguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MengeseeBa.
CtpoeHue aToMmoB. Xumuieckas ¢Bsizb. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIHU
[Tepuwomuieckuii 3aK0oH 7,8,9
u [lepnonnueckas
31 CHUCTEMa XUMUYECKUX 7 bubnuotexa [JOK
' snemenToB J1. 1. https://m.edso0.ru/7f41837c
Meunene-ena.
Crpoenue atoma
XUMHYECKas CBS3b. 7,8,9
OKHuCIUTETBHO- bubnuoteka [JOK
3.2 8 1
BOCCTAaHOBHUTEIbHEIE https://m.edsoo.ru/7f41837c
peakuu
bu6moreka [IOK
n 15
TOTo Ho pasieity https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK 7,8,9
000 3 Y
O6obmenHe u cucTemaTHzaIMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME
9 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE BocnuTareabHbIA
Ne HaumenoBaHue pa3aeioB u
Kontpoabubie | IlpakTuyeckue (uudposrie) aCmeKT
n/n TeM NPOrpaMMBbl Bceero
paboTeI paboThI oOpa3oBaTe/IbHbIE
pecypchl



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

Pa3nes 1. BemecTBo U XuMH4YeCKHe peaKnuu
[ToBTOpenue u yrirydnenue 7,8,9
11 3HAHUM OCHOBHBIX Pa3/IelIOB ) bubmmorexa [IOK
' past https://m.edso0.ru/7f41a636
Kypca 8 kiacca
12 OcHOBHBIE 32aKOHOMEPHOCTH 4 bubnuoreka [JOK 7,8,9
' XUMHYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
DNEKTPOTUTHICCKAS 7,8,9
1.3 rccoruanus. XuMHIEeCKHe 8 brbmorexa [IOK
' g THATHA. https://m.edso00.ru/7f41a636
peakIuy B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HeMeTa/uibl M UX COeIMHEHMSI
OO6mras xapakTepucTuKa 7,8,9
bu6mmoreka [IOK
2.1 XUMHUYECKUX DJIEMEHTOB 4
https://m.edso00.ru/7f41a636
VI A-rpynnel. ["asiorenst
OO6muras xapakTepucTuKa 7,8,9
99 XHMHYECKHX dJ1eMeHTOB VIA- 6 bubnuorexa [JOK
' rpymmsl. Cepa u eé https://m.edso0.ru/7f41a636
COCTMHCHUS
OO6mras xapakTepucTuKa 7,8,9
23 XUMHYECKUX dJIeMEHTOB VA- 7 bubnuorexa [JOK
' rpymmbl. A30T, pochop u ux https://m.edso0.ru/7f41a636
COCTMHCHUS
OO1ast xapakTepuCTHKa 7,8,9
24 XUMHUUYECKUX AJIeMEHTOB [V A- 8 bubmuorexa [JOK

IPYINIbL. YTIEpOI U KPEMHUN
U UX COCIMHEHUS

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bu6moreka [JOK 7,8,9
A 4 10,
3 Obumpe cBOHCTEA METAILIOR https://m.edsoo.ru/7f41a636
3.9 BakHeiimme MeTamIsl 1 UX 16 1 Bubnuorexa IIOK 7,8,9
' COCIMHEHUS https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
41 BemiecTBa U MaTepHabl B 3 Bu6miorexa LIOK 7,8,9
' YKU3HU 4eJIOBEKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
bu6mmoreka [IOK 7,8,9
00006 3 Y
ODIICHHE I CHCTEMATHAHA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4
I10 ITPOT'PAMME
INOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara undponbie
Tema ypoka KonTpoabubie | IlpakTnyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeJbHbIC
padoTbI
pecypcsl
1 [Ipeamer xumun. Posib XuMuu B KU3HU 1 bu6mmoreka [JOK
yejioBeka. Teia u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITouaTtue o MeTomax MO3HAHUS B XUMUHU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227¢e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/ff0d227e

[Ipaktuyeckas padora Ne 1 «IIpaBumna
paboThI B 1a0OPATOPUH U TPUEMBI

bubmuoreka [JOK

3
oOparneHus ¢ JIabopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa u cMecu. CriocoObl bubmmoreka [{OK
pa3aciieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckast pabora Ne 2
5 «Paznenenne cmeceil (Ha mpumepe bubmorexa HOK
N PIMED https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBApPEHHOM COJIN)»
6 ATOMBI I MOJICKYJTBI bubmorera [JOK
Y https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE DJIEMEHTBI. 3HAKU bu6moreka [IOK
(CMMBOJIBI) XUMHYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA bubmorexa OK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE bubmorexa OK
YIAp e https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmysa. BaaeHTHOCTB bubmorexa HOK
PMysa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
1 OrtHocHTenbHAas aTOMHAas Macca. bubnmuoreka [JOK
OTtHocuTenbHasE MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XHMAYECKOTO bubnuoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. Moib. bu6mmoreka [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKHUE SIBICHUS. bubnmuoreka [JOK

XuMHu4ecKas peaKknusd

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d23dc
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15 [Ipu3Haky U ycinoBUs IPOTEKAHUS bubmuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSM XUMHUYECKHUX bubmorera [JOK
. P https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukarus XuMHYECKUX peaKIni
18 (coemuHEHMSI, Pa3I0KCHHIS bubmorexa HOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4Y€HBI-
19 sHIMKIIoNeTUcT. O000IIeHHE U bubnmorexa [JOK
) et » https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlis 3HAHUH
20 KonTtponbHas padota Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
21 Bo3nyxa. Kucnopon — snemeHT u Bubmmorexa [JOK
ATES. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DuU3NYECKUE U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (PeaKIuyu OKUCICHUS bubmorexa HOK
POXia \peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcuaax
CriocoOblI MoJTy4eHHs KHCI0poa B
23 J1a0opaTopuu iqn OMLImneHI;-IOI::TH bubmmorexa [IOK
PaTop P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHue Kuciaopoaa
TennoBoit 3¢ ekt Xumuueckoit
24 peaxkuuy, OHATUE O bubnuoreka [IOK

TCPMOXUMHUYCCKOM YPABHCHUU, 5K30- U
OHAOTCPMHUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790
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TormmBo (HedTh, yroib U METaH).

25 3arps3HEHHE BO3AyXa, CIIOCOOBI €ro bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
[Ipaktuyeckas padora Ne 3 o reme
26 «ITonmydyenne u cobupanue KHCIOPOIa bubmmorera [JOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOHCTBY
97 Bonmopox — anemeHT u npoctoe bubnuorexa [JOK
BelecTBo. Haxoxienne B nmpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
Bojopona. [Ipumenenne Boopona https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 IT
OIUITHE O KHCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTry4eHust BOA0poaa B bu6moreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckast pabota Ne 4 o Teme
31 «ITonmydyenne u coOupanne BOgOpPoOaa bubmiorexa HOK
v . P HOPOa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrancnenus 00bEMa, KoJMuecTBa
33 BEIIECTBA ra3a 1o €ro U3BECTHOM bubmorexa LHOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3os 10
34 ABHCHUIO PEaKIMU HAa OCHOBE 3aKOHA bubmorexa HOK
yp . peakt N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK
35
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [ToHsTHe 00 bu6mmoreka [JOK
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WHJIUKATOpax

https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. HacbllieHHbie

bubmmoreka [{OK

37 .M
1 HEHACBIIIEHHbIE pacTBOPbL. MaccoBast httos://m.eds0o.ru/FfOd5bA0
JI0J1s1 BELIECTBA B pacTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToBiieHrE PaCTBOPOB C bubnuorexa [JOK
OIIPeNENEHHON MaCCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBAY
39 KonTtponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnmopoa. Bomopona. Boma» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccuduKaus, bu6moreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoébll3 I'II([)J'I )eHI/I}I XI/IMI/I‘IZEKI/IC Bubmmorexa LIOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
47 IIpaktuyeckas pabora Ne 6. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TCMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX

COCIMHECHUIN)
48 ['eHeTnueckas cBsI3p MEXKY KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001Ienne U cucTeMaTH3alns 3HAHUI
m H https://m.edso0.ru/00ad9ch?2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX brbmmorexa [OK
“n https://m.edsoo.ru/00ad9ela
COEeAUHEHU I
[TepBbie MOTBITKH KJIacCUpUKAITIH
51 XUMHUYECKUX diieMeHTOB. IloHnsarue o bubmmorexa T[OK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX JIEMEHTOB
[Tepronnueckuii 3aKOH 1
bu6mmoreka [IOK
52 [Tepuoaudeckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB JI. . Menaeneera
53 Ileproanl, TPYIIIBI, TOATPYIIIELL bubmorexa HOK
PHOJPL, TPYITHIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
55 aToMOB 3JieMeHTOB [leproauaeckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTHKa XUMHUYECKOTO
56 DIIEMEHTA 110 €r0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuomnueckout cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
57 3nauenue [lepuoauyeckoro 3akoHa Jiis bubnunoreka [JOK

pa3BuTUA HayKu U npaktuku. . W.

https://m.edsoo.ru/00ada96e
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MeneneeB — y4€HbIH, IEAAror u
rpaXKIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
4 1
59 OHA XHNMITHCCKAT CBIASh https://m.edsoo.ru/00adac34
60 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas XUMUYECKast 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
2 1
6 (TereHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCIIUTENT U BOCCTAHOBUTEIH 1 httos://m.eds0o.ru/00adb076
65 KonTtponbHas padota Ned4 o teme 1 bubnuoreka [IOK
«Ctpoenue atoma. XUMHYECKast CBA3bY» https://m.edsoo.ru/00adb486
. bu6mmoreka [JOK
66 00600 1
ODIICHHIC I CHCTEMATHAUIA SHATIH https://m.edsoo.ru/00adb33c
. bubnuoreka [JOK
67 600 1
O600IEHHE 1 CHCTEMATH3AIMA SHAHUHA https://m.edsoo.ru/00ad9cb2
. bubnuoreka [JOK
68 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1 httos://m.edsoo.ru/ffod61c6
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME
9 KJIACC
Ne Tema ypoka KoamnuecTBo yacos Hara DJIeKTPOHHBbIE
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n/n u3ydyeHnusi | nudpoBbie
Konrpoiabubie | IlpakTHyeckue y op
Bceero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
[lepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX 3neMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH
. bubnuoreka [JOK
CBOWCTB XUMHUYECKUX DJIEMEHTOB 1
. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
«IToBTOpEHue u yriyOneHne 3HaHuM 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccudukanus XxuMmuaeckux 1 bubnuoreka [JOK
peaKkuuii Mo pa3IM4YHbBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI
bubnuoreka [JOK
peakiuu. [loHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
@DakTOpBl, BAUAIOLIME HA CKOPOCTh 1 bubnuoreka [IOK
XUMHUUYECKOHN PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIC 1 bu6mmoreka [JOK



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

peakuuu

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

Teopus 3IEKTPOTUTUYECKON

bubmmoreka [{OK

10 ncconuanmy. CHIbHBIE U CIIa0bIE
A TiHal https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrle ypaBHeHUs peakiui bubnmorexa LOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEICTAaBICHUN bubnmorexa LOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAIITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEeNCTaBIEHUN 00 bubmorexa LOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
bu6moreka [IOK
14 Tlousttie o runpoIn3e cojie
P https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX bubmnorexa [TOK
p https://m.edsoo.ru/00addbfa
3a71auy
KontponpHas padota Ne2 mo teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Eubmorexa HOK
p a HHATA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO011as XxapakTEpUCTHKA TaJIOTEHOB.
18 XI/III-\]/[-II/IIISCIfI/Ie CBI())ﬁCTBa Ha pUMepe Bubmorexa OK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. ConsHas KUCIOTA,
POBOAOPOR N bubnmuoreka [JOK
19 XUMUYECKUE CBOWCTBA, MOTYYEHHE,

NPHUMCHCHUC

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o reme

20 «[Tonmy4deHne COJITHON KUCIIOTHI, bubmmorexa [JOK
N . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 bubmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTponHsie MOM(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B NpHpoie. XNMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBo10pOJ, CTPOEHHE, bubmuorexa [JOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYecKre U XUMUYECKUE CBONCTBA. Bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKaIle B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubnuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlel cpeibl COeAMHEHUSIMHU
cephl
97 Brruncnenue maccoBoii 101U BBEIXO/1a bubnuoreka [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHUKA SIIEMEHTOB
bu6mmoreka [JOK
28 VA-rpynmsl. A30T, paclipocTpaHEeHHE

B IIpHUpoJe, (pu3nYecKue u

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

AmMHak, ero pu3nvecKue u

29 XUMUYECKHE CBOMCTBA, MOTYyYCHUE U bubmorexa LHOK
’ e https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o reme
30 «[Tony4yeHne aMMuaKa, U3yu4eHUE ero bubmorexa HOK
i B https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHMSI B KQUeCTBE MUHEPATHHBIX

32 00peHnii. XUMUIECKOe bubnmorexa [JOK
YAODP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCIIMHEHUSIMH a30Ta
Docdhop. Oxenn bocdopa (V) u

33 (fpocg)o pHaﬂ KI/ICJ'I((l))Ta q)qn/[l)m(qe)cme u Bubnmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XHUMUYECKHE CBOWCTBA, TMOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KauyeCcTBE MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HeHUE IPUPOJIHOUN CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUe B

35 npu 5;@ gmﬂzecxrl)/le U XUMHYECKHE bubmorexa HOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. bu6mmoreka [JOK

DKosornyeckre npoOiIeMsl,
CBsI3aHHBIE C OKcHI0M yriepoja (IV)

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

37 YTOMbHA KHCTOTA it € cOn https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

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

[TepBoHauanbHBIE TIOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa LOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTiepo/ia
40 Kpemuuii u ero coennnenus bubamorera LOK
https://m.edsoo.ru/00ae080a
[IpakTueckas pabota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«Baxuelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
KonTtponbHas padota Ne3 o teme

42 «Baxneliue HeMeTauIbl U UX bubamorera LIOK

https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METAJUJIOB.

43 Metanuyeckas CBSI3b U bubnmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBa
METaJJIOB
XUMUYECKUE CBOWCTBA METAILJIOB.

44 DNEKTPOXUMHUYECKUN PsifL bubmiorexa LIOK

. https://m.edso0.ru/00ae1156
HaMpsKEHUH METaIJIOB
45 O61ue crnocoObl MOTy4YeHUS bubnunoreka [JOK

meTaioB. CIuraBel. Beraucienus mo

https://m.edsoo.ru/00ae1156



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
https://m.edsoo.ru/00ae1156

YPABHEHUSM XMMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
MIPUMECH

46 [TonsiTHE O KOPPO3UM METAIIIOB Bubnnotexa LIOK
https://m.edsoo.ru/00ael1278
bubnuorexa [JOK

47 [enourbre MeTaMIL https://m.edSO(])_.I ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK

KaJus https://m.edso0.ru/00ael4b2

49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK

KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ae15e8

50 Baxxnenmme coeTUHEHNS KBTS bubmmorexa [OK
https://m.edsoo.ru/00ae15e8

51 O6o6nvleHI/Ie Y CUCTEMaTH3aIHs

3HaAHUH
59 JKEcTKoCTh BOABI M CITIOCOOBI €& bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 bubnmorexa [IOK
\ https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bubnuoreka [JOK
>4 AtomuHHi https:// m.edsoclf ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnunoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>0 Keneso https:// m.edSO(I)_.[ ru/00ael1d86
57 Oxkcupl, THAPOKCUIBI U COJIH JKETIe3a bubnunoreka [JOK

(IT) u xenesa (II)

https://m.edsoo.ru/00ae35e6



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
https://m.edsoo.ru/00ae35e6

O0001IEeHUE U CUCTEMATU3ALIUS

58 .
3HAHHIA
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«BaxHenme MeTaJlIbl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brrurcnenus o ypaBHEHUSAM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JaH B U30bITKE WU bubnuorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakiumn
61 O06o01enre U cucTeMaTu3arus
3HaHUH
KonTtponbHas padota Ned4 o Teme
62 «Baxuenmme MeTamuibl ¥ UX
COEIMHEHUS
63 BemiectBa u matepuasl B bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Posib XxuMuu B perieHuu bubnnoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 O06001eHne U cucTeMaTu3anus bubnunoreka [JOK
3HAaHUU https://m.edsoo.ru/00ae0d0a
67 OO6o01IeHre 1 cucTeMaTHU3aIus bubnmuoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 O06o01IeHre U cucTeMaTHU3aIus bubnmuoreka [JOK



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

3HAHUI

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

["abpuensu O. C., BockoOoinukosa H. I1., Smykosa A. B. HactonbHas kHura
yuurtens. Xumusd. 8 kii.: Meroaudeckoe nocodue. - M.: IIpoda, 2021.

2. T'abpuensu O. C., fAmykoBa A. B. Terpaas ais n1abopaTOPHBIX ONMBITOB U
npakTudyeckux pabor. 8 k1. K yue6nuky O. C. 'abpuensna «Xumus. 8 Kiaccey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOnuky O. C. 'abpuensna
«Xumusy. 8 knacce / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. T'abpuensiH, O. C. Metoaunueckoe nocobue k yueonuky O. C. 'abpuensana
«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosiorudeckue kapTel K yueouuky O. C. I'abpuensna «Xumus.
8 kiaccy» : Meroguueckoe nocooue / JI. . Acanosa. — M. : JIpoda, 2020

6. XuMus : TexHojornyeckue kaptol K yueOHuky O. C. 'abpuensina «Xumusi.
9 kmacc» : metoanueckoe ocodue / JI. . Acanoa. — M. : [lpoda, 2018

7. Xumusi. 8 ki1.: KonTponbHbie U ipoBepouHbie padboThl Kk yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa
u ap. - M.: llpoda, 2022.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://www.chemnet.ru ['azera « Xumus» u caldt 11 yuaurtens «5 uay Ha ypok
XUMUH

http://him.1september.ru Equnas xomnekius LIOP: [IpeametHast KomteKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbBIS
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o61eo0pa3oBaTeIbHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana nikOIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Oprannyeckas XuMus: dJI€KTPOHHBIA yISOHUK TS
CpPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JIEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITbIN KOJUTEIK: XUMUS
http://www.chemistry.ru Jluctaniimonsas oauMnuaaa no XuMuu:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTelIbHbIN IPOEKT
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