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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHusl COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
obmero ob6paszoBanus, npexacrtaBieHHbx B PI'OC OO0, a Taxke Ha ocHOBE (emepanbHOM
paboueil mporpaMmbl BOCITUTAHHS U C YYETOM KOHIICTIIMH TpENoiaBaHus y4eOHOTo mpeaMera
«Xumus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit @eneparium.

[IporpaMmma mo xumum Ja€T TMPEACTAaBICHHE O IIENAX, OOmeH cTpaTeruu oOydeHwus,
BOCIIMUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CPEACTBAMH Yy4YeOHOrO MpeaMeTa, yCTaHABIUBAET
o0s13aTeIbHOE MPEIMETHOE COAEpKAHMUE, MPEIyCMaTpUBaeT PAcIpeeieHHe ero 1o Kiaccam U
CTPYKTYPUPOBAHHE IO pa3eiaM U TeMaM IMPOrpaMMbl IO XUMHH, OTIPEEISIET KOJTUISCTBEHHBIE
U KayeCTBEHHBIC XapaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO IOCJIE€I0BATEIbHOCTh
M3YYEHUS XUMHUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKU y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydalomuxcs, OnpeaeseT BO3MOKHOCTH MpeaAMeTa JIIs
peanuzanuu TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTelbHON MPOrpaMMBbI Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a Takxke TpeOOBaHUHN K pe3ysIbTaTaM OOy4YeHUsI XUMUU
HA YypOBHE IMeNell W3ydeHHs TMpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIBHOMN
NEATETFHOCTH 00YUarOIIerocs IO OCBOSHUIO YIEOHOTO COJEPIKaHMUS.

3HaHME XUMUH CIIY>KUT OCHOBOM AJis (pOpMHpPOBaHUSI MUPOBO33pEHUS 00yUaroLEerocs, ero
MIPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTaBICHNS O B3aMOINPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss TriI00albHBIX MPOOIEM yCTOWYMBOTO pa3BUTHs 4YENOBEUYECTBA — CHIPHEBOM,
SHEPreTHUYECKOM, MUIIEBOM U HKOJIOTUYECKON 0€30MacHOCTH, MPOOIeM 3paBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peanu3alii  BO3MOXHOCTEH JJs caMOpa3BUTHS U (POpPMHUpPOBAHUS
KYJBTYPbI JITYHOCTH, €€ 00IIel 1 PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUPOBAHHUE MBILUICHUS U TBOPUYECKUX CIIOCOOHOCTEN O0yyaromuxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATENbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEIHEBHON JKU3HHM, TaKk U B
npoecCHOHANBHOM NeSTeNbHOCTH;

3HAaKOMHUT CO CHEeNU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKIaJbIBAET OCHOBBI IIEIOCTHOTO
B3TJIS11a HAa €IMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISICTCS OTBETCTBEHHBIM ITAIlOM B (DOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYarOIINXCS;

crocoOCTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPHUPOJE, K YEIOBEKYy, BHOCHT CBOH BKJIQJ B 3KOJOrHYecKoe oOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBlieHUS B OOyYEHUM XMMHHM OOECHEeuMBAIOTCA CHELM(PUKON COoIepKaHUsS
y4eOHOro TmMpeaMeTa, KOTOPBI SBISETCS TMEAarorMYecKd aJalTUPOBAHHBIM OTpPaXKEHHEM
0a30BOI HAYKH XUMUU Ha ONPEEIEHHOM dTare e€ pa3BUTHUA.

Kypc xumuum Ha ypoBHE OCHOBHOrO OOIIEro OOpa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHUE
00y4aroIUMUCS CHCTEMbI MIEPBOHAYATBHBIX MOHATHI XUMHUH, OCHOB HEOPTaHMUYECKON XUMUU H
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX MIOHATUA OPTaHUYECKOU XUMUHU.

CrtpykTypa copepsKaHHs MPOTPAMMBI 10 XHUMHUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ usydeHuro. ConepixaHUE CKIAIbIBACTCA W3 CUCTEMBI MOHATUNA O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMBbI TOHIATHH O XUMHUYECKOW peakiuu. O0e ATH CHUCTEMBI



CTPYKTYpHO OpPraHM30BaHbl 0 NPUHIMITY IOCIEAOBATEIbHOIO PAa3BUTUSl 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHSL:

- ATOMHO-MOJIEKYJIIPHOT'O YUYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

- Ilepunoanueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XMMHH;

- YUEHHS O CTPOEHUH aToMa U XUMHUYECKOH CBSI3H;

- IIpeACTaBIEHUI 00 MEKTPOIUTUYECKON TUCCOLMALNYU BEILECTB B paCTBOPAX.

Teopernueckue 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKU IIOJYYECHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCS IOCIEAOBATEILHO OT OJHOIO YPOBHSA K JApYromy,
BBIMOJIHASA (YHKUMU OOBSICHEHHsS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYUYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl MO XHMHUHM CHOCOOCTBYET (OPMHUPOBAHHUIO MPEICTABICHUS O
XUMHUYECKON COCTABJISAIONIECH HAay4YHOW KapTHHBI MHpPAa B JIOTHKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJ/laM M03HaHUs B Hayke. M3yueHne xumuu
IPOMCXOOUT C MPHUBJICYCHUEM 3HAHWM M3 paHee M3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxarommit Mup», «buosnorus. 5—7 kimaccoe» U «Pu3mKa. 7 KiI1acc».

[Ipu u3yyeHnH XMMHUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUH OCHOB XUMHUECKONW HAYKH KaK
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, PAKTUUECKOMN NesTeIbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYphl. 3afada y4eOHOTO MpeaMeTra COCTOMT B (pOPMHPOBAHUHU
CHCTEMbl XMMHMYECKHX 3HAaHUN — Ba)KHEHIINX (aKTOB, MOHATHUI, 3aKOHOB U TEOPETUUECKUX
MOJIO)KEHUH, JOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKd, B
MIPUOOILEHNH K HAyUYHbIM METO/AaM IMO3HAHUS NPU N3YYEHUH BELECTB U XUMUYECKUX peaKluil, B
(GOpMHpPOBAHMM U PA3BUTUU I[IO3HABATENBHBIX YMEHMH W UX INPUMEHEHUM B YyueOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIEJ0BATENIbCKOM 1eATETbHOCTH, OCBOEHUH MpaBUl O€3011aCHOTO
oOpallleHus C BEIIECTBAMU B MIOBCEIHEBHON KU3HU.

IIpy M3ydyeHUM XMMHU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs BaKHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

- (hopMupoBaHHE MHTEIIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000Opa30BaHUIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO pEIIEHUH, CHOCOOHOM aJanTHpOBaThCs K
OBICTPO MEHSIIOIIUMCSI YCIIOBHSIM KU3HH;

- HampaBJICHHOCTh OOYYEHHS HA CHUCTEMAaTHYeCKOoe NpuoOIIeHHe oO0yvaromuxcs K
CaMOCTOSITEJIbHOM ~ IIO3HABaTCIIBHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMHU;

- o0ecrevyeHue YCIIOBHM, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO OO0YYarOIMMHCS OIIbITa
pa3sHOOOPa3HON JEsATEeNbHOCTH, MO3HAHHUA M CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIU), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE AJIS PA3JINYHBIX BUJIOB JCSITEIbHOCTH;

- (popmupoBanue ob1el PyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHATh M OLIEHUBAThH SBJICHUS OKPYXKAIOUIETO MHUpA, WUCHOJb3Ys 3HAHUS M
OIBIT, TOJIyYEHHBbIE MPH W3YYEHUM XHMHHU, TMPUMEHATh HX IMpPHU pEUIeHHHu MnpolieM B
ITOBCEIHEBHOM JKU3HU U TPYAOBOH NEATEIBHOCTH;

- (opmupoBanue y o0yyaromuxcs TyMaHUCTUUECKUX OTHOLICHUH, TOHUMaHHs IEHHOCTH
XMUMUYECKUX 3HAaHUM A BBIPAOOTKH HKOJIOTHUECKH LIEIecO00pa3HOro MOBEACHUS B OBITY U
TPYZLOBOW [JEATEIIBHOCTH B LEIAX COXPAHEHHs CBOErO 3J0POBbS M OKPYKAKOWIEH IPHUPOIHOU
Cpe.bl;

- pa3BUTHE MOTHBALMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBHIOOpY
npoduis ¥ HaIPaBJICHHOCTH JAajbHEHIIero 00yueHus.



OO1iee 4nciIoO 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpaszoBanwmsi, cocTaBisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Hezielm0), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIIO).



COJAEP/)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMHYECKHE ITOHATHUS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tema u
BellecTBa. Du3nyeckne CBOMCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTB. I[lonsTue o
METOJIaX MOo3HaHUs B XUMUU. YucTeie BelecTBa U cMecu. CriocoObl pasfieieHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie n cl10KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass (opmyrna. BaneHTHOCTP aTOMOB XMUMHUYECKHX D3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHAsT
Macca. MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMocCBsA3b KOJIMYECTBA, MACChl U
quclia CTPYKTYPHBIX €IUHUIL BeriecTBa. Pacy€rol mo hopMysiaM XUMHUECKUX COSAMHEHUN.

duznueckue M XUMUYECKHE SBJICHMS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXPaHEHHUsI MacChl BEIIECTB. XUMHUECKHUEe ypaBHEeHUs. Kiaccudukanus XUMHUECKUX PEaKIIHid
(coenuHeHuUs1, pa3IOKEeHUs, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYJIOH, MpaBWIaMu pabOThHl B J1a0OpaTopuu M NMpHEMaMU
oOparmieHusi ¢ JIabopaTOpHBIM 00OPYIOBAaHMEM, W3yUE€HHWE W OMHCaHHEe (U3MUECKHX CBOWCTB
00pa30B HEOPraHMYECKUX BEIeCTB, HaOmIoAeHHe (u3NYecKuX (IUIaBJIIEHUE BOCKA, TasHHE
TbJa, pacTUpaHUE caxapa B CTYINKe, KATIEHUE U KOHJEHCAIMs BOABI) U XUMHYECKHX (TOpEHHE
CBEYM, MPOKAIMBAHHE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCIOTOW) SIBICHHIA,
HAOJIIO/IEHUE W OMKCAHKWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEaKIuil (pa3lokeHue caxapa,
B3aUMO/JICHCTBHE CEpHOU KUCIOTHI C XJIOPUAOM Oapusi, pasioxeHnue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pactBopoM commm menu (II), m3ydenwe cmocoOoB
pa3zieneHuss CMeceil: C IMOMOINbI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, TUCTUILUISAIINS,
xpomatorpadus, TMpoOBeJEHHE OYUCTKM IIOBApEHHOW CoJd, HAOMIOJeHNEe U OIUCaHUe
pe3yabTaTOB MPOBEIECHUS OMNbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHue
MojieTiell MOJIeKyYT (IIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Boznyx — cMech razos. CocraB Bo3ayxa. Kucinopon — 3jeMEHT M NMpOCTOE BELIECTBO.
Haxoxaenue kucinopoja B npupoje, pusnyeckue 1 XUMHUYECKHE CBOMCTBA (PEaKlUu TOPEHUS).
Oxcunpl. Ilpumenenue kuciopoma. CrocoObl TONYYEeHHS KHCIOpPOJa B JIAOOpaTOpuu |
NpoMBIIIIEHHOCTH. KpyroBopot kuciopona B npupoae. O30H — alIoTponHas MOAU(DUKAIUSL
KHCIJIOPOJa.

TeroBoil 3¢ddexT XumMuuecko peakiuu, TEePMOXMMHMYECKHE YpaBHEHHUS, 5K30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »meMeHT M mpocTtoe BemiecTBO. HaxoxkzaeHue Boaopona B IIPUPOZE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI oyyeHus. KucioTsl u comm.

Mounsipablii 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckne CcBOMCTBA BOAbl. Boma kak pactBoputens. PactBopel. HaceleHHbIE M
HEHACBIIICHHBIE PAacTBOPHI. PacTBOpMMOCTh BelIeCTB B BOJE. MaccoBas 10is BellecTBa B
pactBope. XUMHYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Ponp pacTBOpoB B NMPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEeHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJ.

Knaccudukanuss Heopranmdeckux coemauHeHud. Oxcumel. Kimaccupukamus OKCHIIOB:
cosieoOpasyrorire (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIC) U HecosleoOpasyromue. Homenknarypa
okcuoB. du3ndeckrne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomyueHue okCuIoB.

OcHoBanusa. Krnaccudukaruss ocHOBaHM: IIETOYHM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. Pu3znueckne M XUMHUYECKHE CBOWMCTBa OCHOBaHMU. [lomyueHue
OCHOBAHHI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousnueckue U XUMHUYECKHE
cBoricTtBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekeroa. [lonydyenue kucior.

Comu. Homenknarypa cosneil. @usnyecknue U XuMUYECKHUe CBocTBa coieil. [lomydenue
COJIEH.

['eneTrueckast CBSI3b MEXKIY KJIaCCAaMH HEOPTAHMYECKUX COCTUHEHUH.

Xumuueckuii Ixkcnepumenm:

KaueCTBEHHOE OTpeeNIeHUe COJepyKaHUs KUCIOpoJa B BO3AyXe, MOJIyUYeHHEe, COOMpaHue,
pacrmo3HaBaHHE W W3y4Y€HUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HHUKHOBEHHSI W MPEKpalleHus ropeHus (Ioxapa), 03HaKOMJICHHE C
oOpa3raMi OKCHJIOB W ONKMCAHWE WX CBOWCTB, IOJy4YCHHE, COOHMpaHHE, paCIO3HABAHHWE W
M3y4YeHUEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBue Boaopona ¢ okcuaom menu (II)
(BO3MOXHO HCTIOJB30BaHKME BUICOMATEPUATIOB), HAOIOACHHE 00pa3lloB BEMIECTB KOJIMYECTBOM
1 Moib, MccIeI0BaHHE OCOOEHHOCTEW PAaCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPHMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MacCOBOM J0J€l pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaulaMH (HaTpUeM M KajibleM) (BO3MOXHO HCHOJIb30BaHHUE
BHUJICOMATEPHAJIOB), MCCIEAOBaHNE OOPA3I[OB HEOPTAHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaAOIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOPAX KHCIOT U INEJIOYCH, H3yueHUE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTBI, KHCIOT C METaJlJlaMH,
peakuuMii HEeUTpaU3alWM, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO
MeTaJula IpyTruM U3 pacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHelnmue
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoguuecknii 3axkoH u Ilepumoanyeckasi cucremMa XumMu4eckux djiaementos JI. HU.
MenpeneeBa. CtpoeHne aToMOB. XMMHYECKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuumn

[lepBpie MOMBITKYA KIACCUPUKALMK XUMHUECKUX dieMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBbIE U IICIIOYHO3EMEIbHBIC METAJIJIbI, TAJIOTEHBI, MHEPTHBIC Ta3bl).
DJeMeHTHI, KOTOpBIE 00pa3yroT aM()OTEpPHBIE OKCHIBI U THIPOKCHUIBI.

[Tepuonnueckuit 3akoH. Ilepmoamyeckas cucrtemMa XuMHueckux osnemeHtoB J[. U.
MenneneeBa. KoporkonepuogHas u anuHHONepuoaHas @opmbl Ileprognueckoit cucTeMbl
xumuueckux oneMeHTtoB [J[. WM. Menneneesa. Ilepuonsl u rpynmbl. PU3HYECKHM CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIXx saep. M3ortonmel. Onektponsl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKHUX 3JeMeHTOB [lepuoanueckoil cucteMsl
. W. Mengeneea. XapakTepuUCTHKAa XUMHUYECKOTO »JJEMEHTAa MO €ro MOJIOKEHUIO B
ITepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS paiuyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB TIO TPYIINIaM U TEPHUOJIAM.



3nauenue Ilepnonnueckoro 3akoHa u [lepuoauueckoil CUCTEMbI XUMHYECKUX JJIEMEHTOB
JUISl pa3BUTUA HayKu U npakTuku. J[. 1. MenzaeneeB — y4€HbIi U rpaKJaHUH.

Xumunueckas CBSI3b. KoBasieHTHas (monsipHas u HENoJIsIpHast) CBSI3b.
DIEeKTpOOTPULATENBHOCTh XUMHUECKHUX 3J1EMEHTOB. MlOHHAas CBsA3b.

Crenenbp  okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu. [Iporeccer
OKHUCJIEHUS! U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3yueHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LMHKA C PacTBOPAaMM KHCJIOT U LIEJIOYEH, MPOBEACHUE OIBITOB, WUIKOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH (TOpEHHE, PEaKIK Pa3I0KEHUs, COEAMHEHNUS).

Meosicnpeomemnuwie céasu

Peanu3anus MexnpeIMeTHBIX CBS3€H MPU U3YyUYEHWH XMMHUHU B 8 KJIacce OCYIECTBISETCA
yepe3 UCMOJIb30BAaHUE KaK OOIIMX €eCTEeCTBEHHO-HAYYHBIX TMOHSATHM, TaKk M TOHATHUH,
SIBJISIFOLUXCSI CACTEMHBIMM JIJ1s1 OTAEIBbHBIX MPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmine ecTecTBEeHHO-HAy4YHbIE TOHATHS: HAy4YHBIM (akT, Tumore3a, TEOpHUs, 3aKOH,
aHanmM3,  CHHTe3,  Kijaccuukamus,  MNEepPUOANYHOCTh,  HAOJIOJACHHWE,  JKCICPUMEHT,
MOZECIIMPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usuka: Marepus, aToOM, OJJEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKJIHWJ, HW30TOIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUI 3aps], BELIECTBO, TelO, O0OBEM, arperatHoe
COCTOSIHHE BEIECTBa, ra3, (pu3nueckue BEIMYMHBI, €AMHULBI W3MEpPEHHs,, KOCMOC, IUIaHETHI,
3BE3061, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaANbl, TOpPHBIE TMOPOABI, IOJIE3HBIE
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BeumecTBo M XMMHYeCKas peaKkuus

Ilepnonnueckuii 3akoH. Ilepmoauueckas cucrema XuMu4yeckux »dieMeHroB J[. .
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHMMHUYECKHX
JJIEMEHTOB IEPBBIX TPEX NEPHOJOB, KaJMs, KadblUsi M UX COCIWHEHHH B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B Ilepronyeckoii cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHne BemIeCTBA: BHJbl XMMHYECKOM CBSI3M. THIIBI KPUCTAJUNIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKM U BUAA XMUMHYECKOU
CBSA3HU.

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XWUMHYECKHE CBOHCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTraHWYECKMX COCIMHEHHH, T€HEeTHYeCcKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUeCKUX peakuil M0 pa3IudHbIM IpHU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIIoBOMY 3G (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonsiTe o ckopocTn xuMudeckor peakiuu. [lonarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOT€HHBIX M TeTepOreHHbIX peakuusax. [loHstue o
karanuse. IlonaTme o0 XumudeckoM paBHOBecHHM. @DakTOpbl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIUU U TIOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.



OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMU, JJIEKTPOHHBIH OalaHC OKHUCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YPaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAHUEM METO/]1a JIEKTPOHHOTO OajaHca.

Teopust ANEKTPONTUTUYECKON TUCCOLMAIUMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHHW3M [IMCCOLIMAllMM BEUIECTB C pAa3IMYHbIMU BHUJIAMU XHUMHUYECKOW CBS3H.
Crenenp auccounanuy. CuiibHbIE U ClIa0ble 3JEKTPOIHUTHI.

Peakiun moHHOro o6MeHa. YcloBHs MPOTEKAaHUS peaklMid MOHHOTO OOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHCIOT, OCHOBAHMH U COJIEH B CBETE
NpeJCTaBICHUN 00 3JIEKTPOIUTUYECKON Jucconuanuy. KauecTBeHHbIe peakIMM Ha HOHBI.
[TonsTHE O THIPONIH3E CONEN.

Xumuueckuii sIxcnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB —
METAJJIOB M HeMeTalyioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEIOBAaHNE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKOM pEakUuu OT BO3ICHCTBHS pa3IMUYHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILECTB, MpOLECcca TUCCOLMALUU
KHUCJIOT, IIeNo4ed U cosiedl (BO3MOYKHO HCIIOJIB30BaHUE BHUAEO MATEpPHANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOLIMX IMPHU3HAKH MPOTEKAaHUs peakuuil MOHHOro obOMmeHa (oOpazoBaHHE
ocaJKa, BbIJENIEHUE Ta3a, OOpa3oBaHME BOJIbI), ONBITOB, WIIOCTPUPYIOIIUX HPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEeHHe, PEaKIUHU Pa3/IoKEHUs, COEIUHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BEHIECTB C IOMOIIBIO KAa4eCTBEHHBIX DPEAKLUM HA HOHBI,
pelIeHre YKCIepUMEHTaIbHbBIX 3a/1a4.

HemeTtauibl 1 MX cOeJHHEHHSA

OOmast xapakrepucThka TraioreHoB. OcoOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne M (U3UUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XMMHYECKHE CBOWCTBA HAa IpHUMeEpe Xjopa (B3aMMOACHCTBHE C MeTajulaMH, HEMETalllaMH,
menoyamu).  Xnoposogopod. ConsiHasg KUCIOTa, XMMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeka. BakHelmme Xinopu bl
U X HaXO0XJICHUE B IPUPOJIE.

Oobmas xapakrepuctuka sj1eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MYecKHe CBOMCTBA MPOCTHIX BEILECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOINHBIE MOAM(DUKALNU KHCIOPOAA U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBOZOPOA, CTpoeHHE, (U3UUECKHE U XUMHUECKHE CBoMcTBAa. OKCHUABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MUECKUE U XMMHUYECKHE CBOWCTBA
(obmume kak mpeAcTaBUTENsl Kiacca KHUCIOT M crneuuduueckue). XUMUYECKHE pPEaKIHH,
JeKAIME B OCHOBE MPOMBILIUIEHHOTO croco0a MONy4eHHUsl CEepHOM KHUCIOThl. llpuMeHenue
cepHoi KUCIOThI. CoJIi CEPHOM KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ CoeOuHEHUH B mpupoje. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaroulel cpeJibl
COEAMHEHUSIMU cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka »31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTEMEHW OKUCIEHUS. A30T, pacnpocTpaHeHHe B Mpupone, (usuyeckue u
XUMHUecKkue cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (U3HYecKue U XUMHUYECKHe
CBOWCTBa, MoJyueHne u nmpuMeHeHne. Com aMMOHUS, UX (U3NUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHass peaknys Ha MOHBI aMMOHUS. A30THas KUCIIOTA, €€ IOJIy4eHHE,
¢busznyeckue ¥ XUMHUYECKHE CBoOiicTBa (oOmIMe Kak TMpeACTaBUTENsl Kiacca KHUCIOT H
cneuu¢uyeckue). Vcnonb3oBaHue HUTPATOB W colel aMMOHMS B KadeCTBE MHMHEPAJIbHBIX



ynoOpeHuil. XuMHUECKOe 3arps3HEHUE OKpYXKarolled cpesibl COeTMHEHUSAMHU a30Ta (KHCIOTHBIE
TOXIIM, 3arps3HEHHE BO3IyXa, MOYBBI U BOMOEMOB). Pochop, amutoTpomHble MOAUDUKAITUIH
dochopa, ¢puznueckne n xummuyeckue cporctBa. Oxcun docdopa (V) u pocdopHas xucnora,
dbu3ndeckue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomwp3oBanue QocdaToB B KauecTBe
MUHEPATBHBIX Y100pEHHIH.

Oobmass xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKHCIEHUS. YTIIepo, aJuIOTPOIHbIe MOIUPUKAIIMU, PACTIPOCTPAHEHHUE B
npupoze, pusnyeckre 1 XuMuuecKkue cBoictBa. Ayncopobuus. KpyroBopot yriepona B npupoze.
Oxcunpl yriaepona, ux (pusnyeckre U XUMHUYECKUE CBOWCTBA, JCHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. JKOJOTUYECKHE TPOOJIeMBbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIIOTE3a TJI00ATBHOTO TOTEIJICHUsI KIMMAaTa, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KUCiIoTa U eé
coNM, UX (U3MYECKHe U XUMHYECKHE CBOWCTBA, MOJyuyeHHe M NpuMeHeHHe. KadecTBeHHas
peakuusi Ha  KapOoHaT-moHbl. Vcmonb3oBaHwe  KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH M CEJILCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEHIECTBaX KaK O COSAMHEHMSIX YIJepojia
(MeraH, JTaH, JTWJEH, AalleTWIEH, O3TaHOJ, TJIMIEPUH, YKCyCcHas Kuciota). llpuponansie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX INepepaboTKH
(6eH3uH), UX poJIb B OBITY M MPOMBINIUIEHHOCTH. [TOHATHE O OMOJIOTHYECKU BaXKHBIX BEIICCTBAX:
KHpax, Oenmkax, yrieBoJaX — W WX pOJIM B JKH3HU 4YelloBeKa. MarepuanbHOE eIWHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOMCTBA, MOJIY4YEHHE U IPHUMEHEHUE.
Coenunenusi kpemHuss B mnpupoge. OOmue mpenactaBieHus o6 oxcuae kpemuus (IV) u
KpeMHUeBOM kucnore. CUIUKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Bakuelime
CTPOUTENIbHBIE MaTepHalbl: KepamMHKa, CTEKJIO, IIeMEHT, O€TOH, xene300eToH. IIpobiemsr
0€301acHOr0 MCIOIb30BaHUS CTPOUTEIBHBIX MaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

u3ydeHre o0pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MTPOBEACHUE
KaueCTBEHHBIX PEeaKluil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPHU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (GU3NUECKUe WU XUMHUECKHE CBOIMCTBA TaJOr€HOB M MX COSAWHEHHH (BO3MOXKHO
UCIIONIb30BaHUE BUAECOMATEPUATIOB), O3HAKOMIIEHHE C OOpasllaMd XJIOpUIOB (TaJOT€HUIOB),
O3HaKomJieHHe ¢ oOpa3uamMu ceppl W €€ COEeIUHEHUSMH (BO3MOXHO HCIOJb30BaHHE
BUZEOMATEpHajoB), HaONIoleHHEe Tpoluecca OOYIJIMBaHUS — caxapa IOX  JeicTBUEM
KOHIIGHTPUPOBAHHON CEpHOW KHMCJIOTHI, U3yueHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN cepHOM
KHCJIOTHI, TIPOBE/ICHHE KAUYeCTBEHHOW peakiuy Ha Cynb(paT-WOH W HAONIOJCHWE NpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIGHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M MX COCTUMHEHUI
(BO3MOKHO HCTIOJIB30BaHKE BUICOMATEPHUATIOB), 0Opa3iiaMu a30THBIX U PocopHBIX ya00peHNUH,
MoJIydeHne, CcoOMpaHue, paclo3HaBaHWE W UW3yYeHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U (ochaT-uOH M H3y4YeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJENell KPUCTAIUIMYECKUX PEIETOK aiaMasa,
rpapura, ¢yuiepeHa, O3HAKOMJIEHHE C TPOLECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOra3a, MOIy4YeHUE, COOMpaHKe, pacliO3HaBaHUE
U M3y4YCHHE CBOWCTB YTJICKHCIIOTO ra3a, NMPOBEJCHHE KAYeCTBEHHBIX PEaKIWi Ha KapOoHAT U
CWIMKAT-UOHBl W HW3Yy4YEHHE TMPU3HAKOB HX TMPOTEKAaHUS, O3HAKOMIIEHHE C MPOIYKIIHEH
CHJIUKATHON TPOMBIIIICHHOCTH, PElIeHUe SKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «Bakueimme
HEMETAIIJIbl U UX COCTUHEHUS.



MeTa/uibl M UX COeIHMHEHUS

OO0miast xapakTepuCTUKa XUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucreme XxumMudeckux 3nemeHToB . 1. MenneneeBa u cTpoeHuUs
atomoB. CTpoeHue MeTauioB. Mertaminyeckas CBsi3b M METaUIMYECKas KPUCTALUINYECKAst
pemeérka. OJEKTPOXUMUYECKUN pAl HANpsDKEHU MeTauioB. PU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayuioB. OOIIue crocoObl MmomydyeHus: MeTamioB. [IoHsITHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, UyTyH, JIOPATIOMUHUNA, OpOH3a) U
WX PUMEHEHHE B OBITY W MPOMBIILICHHOCTH.

[[lenounbie meTamuibl: oOKEeHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXAEHUE B Ipupojae. OU3NUecCKne U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATpUA U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[leouyHO3eMeNbHBIE METa/UIbl MarHuid W Kajabluid: mojoxxkeHue B Ilepumomnueckoit
cuctemMe xummuueckux siaeMeHToB . U. MengeneeBa, cTpoeHHME MX aTOMOB, HAaXO0XJIEHHUE B
npupoge. Pu3nueckue U XMMUYECKHUE CBOICTBA MarHus W Kanblus. BaxuHeimmue coeauHEHUs
KabIust (OKCHU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoit cucrtemMe xumudeckux snementoB [ .
MenneneeBa, CTpOEHHE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckne 1 XMMAYECKUE CBOMCTBA
ATIOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCUA U TUIPOKCHUIA AITFOMUHUS.

Kenezo: mnonoxkenue B Ilepuogmueckoil cucreme xuMuueckux odiaemeHToB [[. U.
MenneneeBa, CTpOEHHE aTOMa, HaxoXAeHUE B mpupojae. Ouznueckne 1 XMMAYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcuasl U conu xkenesa (II) m xemesa (III), mx cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMIIEHHE C O0OpasllaMd METaJJIOB M CIUIABOB, WX (PU3UYECKHMMH CBOWCTBaMH,
M3y4YeHUE pe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJIB30BaHUE BUIEOMATEPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBHUS OKCHIA KAJIBIMS U HATPHUS C BOJOH (BO3MOXKHO MCIIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), MCCIEIOBAHUE CBOWCTB >KECTKOM BOJBI, Ipollecca TOPEHHUs Keie3a B
KHCIIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUIEOMATEPHANIOB), TMPU3HAKOB  IPOTCKAHUS
KaueCTBEHHBIX peaKIMii Ha WOHBI: MarHus, Kaubllus, aJIOMUHUS, IIMHKA, kene3a (1) u xenesza
(I11), memqm (1), HAOMrOICHME W OMKCAHKUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATPHS,
Kaliusl U KaJblus (BO3MOXHO HCIIOJIb30BAaHHE BUACOMATEPUATIOB), UCCIEIOBAaHIE aM(OTEPHBIX
CBOMCTB T'HJPOKCHAA aTIOMUHMS U TUAPOKCHIA LIUHKA, PEIICHHUE YKCIIEPUMEHTAIbHBIX 3a7a4 0
Teme «BaxkHelme MeTalIbl U UX COCTUHEHUSD.

XuMus M OKpy:KamLias cpeia

BemectBa n Marepuansl B TOBCEJHEBHOM KU3HM 4YeJIOBEKa. be30macHoe MCIOIb30BaHNE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomp Npu XUMHUYECKUX OXKOTaxX H
OTpaBJICHUSX.

XuMudeckoe 3arps3HeHHe OKpysKarolen cpepl (MpeaeiabHas JOMyCcTUMas KOHIEHTpaus
Bemiects, nanee — [1/IK). Ponb XxuMuu B pemieHN# KOJIOTHIECKUX PoOIIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHEe 00pa3IoB MAaTePUAIIOB (CTEKIIO, CIIJIaBbI METAJLIOB, IIOJITMMEPHBIC MAaTEPUAITHI ).

Meosicnpeomemnuwie céasu

Peanu3anus MexnpeIMeTHBIX CBSA3€H MpPU U3YyYEHWH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
4yepe3 HWCTOJb30BaHHE KakK OOMMWX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK H TIOHSTHH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJ1s1 OTAEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OOmre ecTeCTBEHHO-HAYYHbIC TOHSATHUS: HAydHbIM (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIu3, CUHTE3, KJTacCU(UKAIHS, MIEPUOANYHOCTb, HaOJII0IeHuE, JKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHE, MOJIEIb, SIBIICHUE, TApHUKOBBIN 3(deKT, TeXHOIOTHS, MaTepHabl.

dusnka: Marepus, aToM, O3JICKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUJ, H30TOIIbI,
PaaOaKTUBHOCTD, MOIJICKYJIa, 3HCKTpI/I‘-IeCKHﬁ 3apAan, IMPOBOJHUKH, MOJIYIIPOBOAHUKM,
JIMJIEKTPUKH, (OTOJIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ias,
pacTBOp, PacTBOPHUMOCTb, KPHCTAJUTMYECKAsh pEIIETKA, CIUTaBbl, (DU3NYECKUE BEIUYHHBI,
CANHUIIBI UBMCPCHUS, KOCMHUYCCKOC MPOCTPAHCTBO, IIJIAHCTHI, 3Bé3,Z[BI, COJIHLIC.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MHUHEPAJIbHBIC YI0OpEHUS,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTBI, MUTATCJIbHBIC BEIICCTBA.

l'eorpadus: armocdepa, rtuapocdepa, MHHEpPAIB, TOPHBIE IOPOABI, IIOJIC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOTrPaMMbl OCHOBHOIO 0OwHIero oOpa3oBaHUs
JIOCTUTalOTCs B X0/1€ 0Oy4EHUs] XMMUU B €IMHCTBE YUEOHOW M BOCIIMTATEIILHON JIEATEIbHOCTH B
COOTBETCTBUM C  TPAJULUOHHBIMH POCCUHCKMMU  COLMOKYJIBTYPHBIMM M  JYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE MpaBUJIaMM U HOpPMaMH IOBEJIEHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMAIN3ALUN 00YYatOLIIXC .

JIn4HOCTHBIE pE3yJbTaThl OTPAKAalOT TOTOBHOCTH OOYyYaroIIMXCS PYKOBOACTBOBAThCS
CUCTEMOM NO3UTUBHBIX LIECHHOCTHBIX OPUEHTAlMH M PACIIMPEHUE ONBITA JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YAaCTHU:

1) naTpuoOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOT'O OTHOLICHHS K OT€YECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HaCJIeIMI0, TOHMMAHMS 3HAYCHUS XMMUYECKOH HayKd B JKM3HH COBPEMEHHOIO OOIIecTBa,
CIOCOOHOCTH BJaJleTh JOCTOBEPHON MH(poOpMalMeld O MepeioBbIX JOCTHKEHHUSIX M OTKPBITUAX
MHUPOBOM U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00 yCTpOilCTBE
MUpa 1 00IIeCTBa;

2) rpasKIaAHCKOr0 BOCIIMTAHUSA:

IIPEACTABJICHUS] O COLMAJIbHBIX HOPMAaX M IIpaBWIaxX MEKJIMYHOCTHBIX OTHOIICHUHM B
KOJIJIEKTMBE, KOMMYHUKAaTUBHONM KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, YydeOHO-
HCCIIEI0BATEIbCKON, TBOPUYECKOH U APYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOMI
COBMECTHOH JEsATEIbHOCTH NPHU BBINOJIHEHUU Y4eOHBIX, IMO3HABATEIbHBIX 33714, BBINOJIHEHUH
XMUMHUYECKHUX SKCIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMIJIEHHUS! K B3aUMOIIOHUMAaHHIO
U B3aUMOINIOMOILIM B Ipoliecce 3TOH y4yeOHOW MAESITEIbHOCTH, FOTOBHOCTH OLIEHHWBATH CBOE
MIOBE/ICHNE U IOCTYIKM CBOUX TOBApUILIEH C MO3UMLUM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS ITOCIEACTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHYECKUE  NPEICTABICHHA O  BEIIECTBE W  XMMHYECKOM  pEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIOIIME OCHOBY VIS
[IOHUMaHMUA  CYIIHOCTM HAy4yHOM KapTUHBI MHpa, TpeAcTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IIPUPOJBI, B3AUMOCBA3SIX 4YEJIOBEKAa C NMPUPOAHOM CpPENOM, O POIU
XUMUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I0O3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE Ha IIOJyY€HHWE HOBBIX 3HAHMM 10 XHMHUH,
HeoOXoauMble 11 OOBSCHEHUS HaONI0/laeMbIX MPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
MHPOPMALMOHHOW M YUTATENbCKON KyJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON PabOTHI
C y4eOHBIMH TEKCTaMHM, CIPABOYHOM JINTEpaTypol, AOCTYHNHBIMH TEXHHUUYECKUMH CpPEACTBaMHU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEepec K OOyYeHHMIO M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMIO0, MPOEKTHON M HMCCIEe0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3I0pOBBIO,
YCTAaHOBKM Ha 3JI0pOBbIi 00pa3 >KM3HH, OCO3HAHME IOCIEACTBUH M HENPUSATUE BPEIHBIX
IpUBbIUEK (YHOTpeOJIEHUsI alKOrojs, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOAEHUS



npaBuil 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKHMMH BeELIeCTBaMHU B OBITY U peaJbHOM
KHU3HU;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpeC K MPAaKTHUECKOMY M3yUeHHUI0 Mpodeccuil U TpyAa pa3IndHOro poja, YBaXeHHE K
Tpyoy M pe3yjibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHWW 1O XHUMHH, OCO3HAaHHBIA BBHIOOP WHAMBHUAYAIbHON TPAaeKTOPHH
MPOJOHKEHU 00pa3oBaHUsl C Y4ETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, yCrmeurHoil mpoQecCuoHanbHON AeATeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHN, TOTOBHOCTh aJallTUPOBATHCS B TPOGECCUOHATILHOM Cpejie;

6) 3x0/10rMYeCcKOro0 BOCIUTAHUS:

9KOJIOTMYECKH 1I€JIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHMKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHMMaHHE LIEHHOCTH 3J0POBOro M Oe3omacHoro obpasza *XKHU3HWU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY U ICUXMYECKOMY 370POBbIO,
OCO3HAHUE LIEHHOCTU COOJIIO/ICHUS MPaBUJI OE€30MaCHOTO MOBEACHUs MPU paboTe ¢ BEleCTBaMH,
a TaKXe B CUTYaIUAX, YTPOKAIOLIUX 3J0POBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4daeMble NMPH M3YyYCHUH XUMHH, Ui PEIICHHS
3a]1a4, CBSI3aHHBIX C OKPY>KAIOIIEN IPUPOIHOM CPEOM, I MOBBIILIEHUS YPOBHS IKOJIOTHYECKOU
KYJIbTYpBI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTeH MX perIeHus
MIOCPEACTBOM METOJIOB XMMHHU, IKOJIOTMYECKOTO MBILIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCSI UM B
MO3HABATEJIbHOM, KOMMYHHKATUBHON M COLMATIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMETHBIX pE3yJNbTATOB BBIACISIOT 3HAUMMBIE ISl (POPMHpPOBAHUS
MHPOBO33pEHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, GakT, cucTeMa,
IpoIiecC, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAyYyHOW KapTHUHE MHpa, U yHHMBEpCalbHble YUeOHbIE NEHCTBUS (II03HABATEJIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble OOECHeunBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITETFHOMY TUIAHUPOBAHUIO U OCYLIECTBIICHUIO YU€OHOU JesITeNbHOCTH.

Ilo3HaBaTe/bHbIE YHMBepcaJIbHbIE YUeOHbIe el CTBUS

ba3oBble Jiornueckue AelcTBHUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS NPU OCBOCHHMHM 3HAHMIL:
pacKpblBaTh CMBICI XMMHMYECKUX MOHITHHA (BBIOEJIATh MX XapakTEpHblE IPHU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C APYTUMH MOHATUSMH), UCIIOJIB30BAaTh MOHATUS Il OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBJICHUH, BBHIOMpPATh OCHOBAHMS U KPUTEPUH IS KilaccU(UKALUU
XUMHMUYECKHX BEIIECTB U XUMHUUYECKUX PEaKIUil, yCTaHABIUBATh PUYUHHO-CIIEACTBEHHBIE CBSI3U
MeX1y O0BEKTaMH U3y4eHUs, CTPOUTD JIOTUYECKUE PACCYXKIeHUS (MHIyKTUBHBIC, IEAYKTUBHBIE,
10 aHAJIOTHH), AeNaTh BBIBOJbI U 3aKIIOUCHHUS;

yMEHHE MPHUMEHSTh B IMPOLIECCE MO3HAHUS MOHATHUSA (MpeIMETHbIE U MeTalpeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH HIMPOKO
IIPUMEHSEMbIE B XMMHUU MOJIENIbHBIE MPEACTABICHUS — XMMHUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMUYecKkas (GopMysia M ypaBHEHHE XUMHUYECKOW peakIuu — TMpU pelieHuH Yy4eOHO-
MO3HABATENIbHBIX 3a/7ad, C Y4Y€TOM OTHX MOJEIbHBIX MPEICTABICHUN BBISBISTH WU
XapaKTepU30BaTh CYIECTBEHHbIE MPU3HAKHA HM3Y4YaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX pPeaKLU, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYHMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3yUaEMBbIX MPOIECCaX U SIBICHUSX.

Ba3oBble ucciaenoBarebcKkue 1eHCTBUSA:



yYMEHHE HCTOIbh30BaTh MMOCTABICHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS, a
Takke B KadecTBE OCHOBBI I (POPMHUPOBAHUS THIOTE3bl IO TPOBEPKE MPABWIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA,

MPUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M TPOBEIACHHUIO YUYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOIECCa, CAMOCTOATEIBHO TIPOTHO3HPOBATH €ro
pe3ynbTaT, (OopMyIHUpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O MPOAETaHHON padoTe.

Padora ¢ unopmanmeii:

yMEHHE BBIOUPATh, aHATM3UPOBATH U UHTEPIIPETHPOBATH HHGOPMAITUIO PA3TUYHBIX BUI0B
1 (OpM TIPEICTABICHHUS, TTOJTy9IaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS TUTEpaTypa
XUMHYECKOTO COJIEpKaHUs, CIPaBOYHBIE TocoOms, pecypchl HWHTepHeTa), KPUTUYCCKU
OLIEHMBATh MIPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHSATh Pa3IUIHBIC METOJIBI M 3aITPOCHI TIPH IMIOUCKE B 0TOOpEe WH(POPMAITUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOAUMBIX ISl BHITIOTHEHUS] YUEOHBIX U MO3HABATENIbHBIX 33/1a4
ONpeAeNnEéHHOr0 THUIA, MPHOOpETEeHHE OmMbIiTa B OOJACTH HCHOIB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHM, OBJIAJICHHE KYyIbTYPO aKTHBHOTO MCIOJIB30BAHUS PA3ITUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHMANBHYIO (OopMy MpeacTaBIeHUS
nHGOPMAIMN W WILTIOCTPUPOBATH pEIIaeMble 3aadll HECIOXHBIMA CXEMaMH, JuarpaMmMmamu,
apyrumu popMamu rpaduku ¥ IX KOMOMHALIUSIMH,

yMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B MpoIlecce YYeOHON U HCCieI0BaTeIbCKOU
JEATEILHOCTA WH()OPMAIIHIO O BIMSIHAH IMPOMBIIIIEHHOCTH, CEJIbCKOTO X03SMCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOIIeH MPUPOAHOMN CPeIbl.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE YyYeOHbIe JeiiCTBUS:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XoJe nauamora W (WiaM) AUCKYCCHUHU) IO CYLIECTBY
oOcyxxgaeMoli TeMbl, (HOPMYJIHPOBATh CBOM TNPEIIOKECHUS OTHOCHUTENHHO BBITIOTHCHHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS TPECTABIISATE MOMyUYESHHBIC PE3yIbTAThl MO3HABATEIILHOMN IEATETHHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3eHTAIMI0 pPEe3yJbTaTOB BBIMOJHEHUS XHWMHUYECKOTO
JKCIepuMeHTa (71abopaTOPHOTO OMbITa, JTAOOPATOPHOM PabOTHl MO HCCICTOBAHUIO CBOWCTB
BEIIECTB, Y41€OHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEIbHOMN U
HCCIIEIOBATENLCKON NEATENHbHOCTH MPU PEIICHHH BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE Yyu€Ta
OOIIMX HMHTEPECOB M COTJACOBaHUs MO3MIMKA (00CYX)AeHHS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPAWHALNS COBMECTHBIX JICUCTBHM, ONPEICIICHHE KPUTEPUEB TI0 OIIEHKE KayecTBa
BEITIOJTHCHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSTEIBHO OMPEICSISITh MU JACITeIbHOCTH, TUIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOKO JESTENILHOCTh, BHIOUPAThH
HaubOosnee H¢¢eKTUBHbIE CHOCOOBI pelIieHHus Y4eOHbIX U TO3HaBaTeNbHBIX  3a/ad,
CaMOCTOSITENTLHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEUIOKCHHBINH aNTOPUTM JCHCTBHMA TPH
BHITIOTHEHUH 3aJ]aHU C Y4ETOM TMOJNYyYeHHS HOBBIX 3HAHUKW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIHMIX, OIICHUBATh COOTBETCTBHE IMOJIyYCHHOTO Pe3ysIbTaTa 3asiBICHHOU Iy,
YMEHHE HCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMbIe B YCIIOBUU 3aJaHUI.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yIbTATOB TI0 OCBOCHHIO OOS3aTEIBHOTO COACPIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabouelt mporpaMmoi, BBIACISIOT: OCBOCHHBIE



o0yyarolMMHUCsS Hay4Hble 3HAHUsS, yMEHHUS M CIOCOObI JeicTBuH, cnenuduyeckue s
npeaMeTHOW oOnactu «XUMHS», BUIBl ACSITEIBHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALNN, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalHsX.

K xoHuy oOydenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHATHH: aTOM, MOJIEKyJa, XUMUYECKUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMech (OAHOpOAHAs U
HEOJHOPOJIHAsI), BAJIEHTHOCTh, OTHOCHUTENbHAs AaTOMHAas M MOJIEKYJsipHash Macca,
KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAas Macca, MaccoBas JIOJIsI XUMHUYECKOTO
3JIEMEHTAa B COEAMHEHHMH, MOJISIPHBIM O00BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPHUIIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKIus, Kiaccuduxanus
peaxiuii: peakiuu COeIMHEHUS, PeaKkIu Pa3IoKeHHs, peaKluy 3aMEeIleHUs], peakuu
oOMeHa, 3K30- ¥ IHJA0TEPMUYECKUE PEAKINH, TeII0BON 3((eKT peakuuu, siipo aroma,
ANIEKTPOHHBIN CIION aroma, aToMHas OpOWTanb, pajuyCc aromMa, XUMHUYECKas CBS3b,
MOJIIpHAsl M HETOJIApHasl KOBAJIGHTHAs CBSI3b, MOHHASA CBS3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBasi 10715 BeulecTBa (IIPOLIEHTHAS KOHIIEHTPALIUs) B pACTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUA U MPUMEHATH 3TU
MTOHSTHUS TIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

UCTIONIb30BAaTh XMMHYECKYI0 CHMBOJIUKY JJIsi COCTaBJICHHS (OPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIHIL;

OTIpEeNeNsATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COCIUHECHUSX, CTECTICHBb
OKHUCIIEHUSI DJIEMEHTOB B OWHApHBIX COCIUHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K
onpefenéHHOMY Kjaccy COeQUHeHM 1o QopmynaMm, BHI XUMHUYECKOW CBSI3U
(KoBaJieHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbicha [lepuoguueckoro 3akona J[. M. MenaeneeBa: n1eMOHCTpUPOBATH
MMOHUMAHUE TEPUOJANYECKON 3aBHCHMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
nosnioxeHuss B Ilepumonuueckoit cucrteme, 3aKOHOB COXPAHEHHS] MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHAa ABOTaJipo;

OMHCHIBAaTh M XapakTepu3oBaTh TaOmmuHyio Qopmy I[lepumonnueckoir cucTeMbI
XUMHUYECKUX JJIEMEHTOB: pazNuyaTh MOHITHUS «TJIaBHas moAarpynmna (A-rpynma)» u
«moboynast monarpynmna (b-rpymma)», mameie u OojblIME MEPUOIBI, COOTHOCHUTH
0003HAYCHUs, KOTOpble UMEITCs B Tabmuie «llepuomanueckas cucreMa XUMHUYECKUX
sanemenToB Jl. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJEMEHTOB (cocTaB M 3apsal sjapa, oOllee YHCiIo DIIEKTPOHOB U
pacnpezielieHre UX Mo 3JIEKTPOHHBIM CII0AM);

KJIaCCU(UIIMPOBATh XMMHUYECKHE AJIEMEHThI, HEOPraHMUECKHE BEIeCTBA, XUMUYECKUE
peaknuu (10 YUCIY W COCTAaBY YUYacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
sbdexty);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMUMHUYECKHE CBOWCTBA BELIECTB PA3NTUYHBIX
KJIaCCOB, TMOATBEpP)KJasi ONUCAHUE TMpUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kadye€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAICHUHN B PA3TUUYHBIX YCIOBUAX;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJII0 XUMHUYECKOI0 3JIeMeHTa 1o (GopMylie COeAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI MO YPABHEHUIO XUMHUYECKOM peaklnu;



MPUMEHATH OCHOBHBIC OTEpAIlUN MBICTUTEIHFHOW NEATETHbHOCTH — aHaIN3 U CUHTES,
CpaBHEHHE, 0000IIeHNE, CHCTEMATH3aINIO, KIIACCU(PUKAIINIO, BBISIBICHUE TPUIMHHO--
CIICICTBEHHBIX CBSI3€H — IS M3yYEHHUS CBOWCTB BEIIECTB M XMUMHUYSCKHUX PEaKIUH,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  NO3HaHMA  —  HaOJIOJeHHE,  HU3MEpEHHeE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeasbHbII U MBICICHHBIN);

Clie[oBaTh MpaBHJIaM TMOJb30BaHHUS XUMHUYECKOH TMOCYI0oM U  1abopaTopHBIM
o0opy/lOBaHUEM, a TaKKe MpaBHJIaM OOpalleHHs] C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO TOTYUYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOAAa M KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB € OMPEACIEHHON MacCOBOM A0JIEd PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
Y TIPOBOJMTH XUMHUYECKHE IKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBI0 HMHIUKATOPOB (JIakmMyc, (peHomdTaaenH, METHIIOpaHX U IpyTHe).

K konny oOydeHus B 9 kjacce mpeaMEeTHbIE pe3yibTaTbl Ha 0A30BOM YpPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y 0OYHUAIOLIUXCSI YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHA: XUMUYECKUW HJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, TPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, BaJICHTHOCTD,
AJEKTPOOTPUILIATENIBHOCTh, CTENEHb OKUCIEHUS, XMMUYECKasl peaklus, XUMHUYecKas
CBSI3b, TEILIOBOU 3(PQEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM, pacTBOP, ICKTPOIIHTHI,
HEDJICKTPOJIUTHI, DJICKTPOJUTHYSCKAS JTUCCOIMAIUS, pEaKIMd HMOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHe, OOpaThMble U HeoOpaTHMble peakluw,
OKHCJITUTEIIbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMHM,  OKUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCIIEHHE M BOCCTAHOBJICHHME, AalJIOTPOMus, aM(OTEPHOCTh, XHUMHUYECKas CBS3b
(koBaJleHTHasi, MOHHAs, MeETaJNIMYecKas), KpPUCTAJUITMUECKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKON peakiuH, MpeAesIbHO JOMyCTUMAas
koHueHntpanus [1/IK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX TMOHATUA U TMPUMEHATH 3TH
MIOHSITHUS TIPU OTMCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBi€HUS (OpPMYT BELIECTB U
YpPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNeNsITh BAJEHTHOCTh W CTENEHb OKHUCIEHHS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, IPUHAIUICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COEJMHEHUH 1o (opMyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJIGHTHAsl, MOHHA,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COEIMHEHHUSX, 3apsi HOHAa MO XUMHUYECKOU
dbopMyIte, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX COCIUHEHWH, THII
KPUCTAJUTMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuoanueckoro 3akona JI. . MeHnneneeBa U 1eMOHCTPUPOBATH
€ro MOHMMAaHWE: OMKCHIBATh M XapaKTEPH30BaTh TaOIMuHyI0 (opmy [leprogmueckoit
CUCTEMbl XMMHMYECKUX DIIEMEHTOB: paszNuyaTh MOHATHS «IJIaBHas moArpymma (A-
rpymnma)y W «mobounas mnoxarpymma (b-rpymma)», Manaeie w OONBIIHE TIEPHOIBI,
COOTHOCUTh OOO3HAYCHHs, KOTOpbIE HWMEIOTCS B TEPUOAUYECKOW Tabnuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0Iee YUCIIo MEKTPOHOB U paclpeesieHue UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MCHEHHWU CBOWCTB DJEMEHTOB M UX
COEIMHEHMI B Ipejesiax MajblX MEPUOJIOB U IJIaBHBIX MOArPYII C YYETOM CTPOCHMS
UX aTOMOB;



KIIACCU(PUITUPOBATh XUMHUYECKHE IJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YUCIY W COCTaBY YYacTBYIOIIUX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
3¢ ey, Mo N3MEHEHUIO CTETICHEH OKUCIICHUS XUMHUYECKHUX JJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMMEe M CHenupUISCKUe XUMHUYECKHE CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Asl OMMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISATh YPAaBHEHUS AJIEKTPOIUTUUECKON AUCCOIMAIIMK KUCIIOT, IIeJo4eil u comeil,
MIOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEaKkIMii HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIuH,
MOATBEP)KJAOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHMI TMOCPEACTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATHX PEeaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT WX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAILICHUH B Pa3INYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO I MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTTII0 XUMHUYECKOT0 dJIeMEHTa 1o (opMyJie COSANHEHHUS, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu;

COONIONAaTh TpaBWIa IIOJIb30BAHHUS XUMHUYECKOW TOCYIOW W J1ab0paTOpHBIM
o0opy/oBaHWEM, a TakKe MpaBWiIa OOpAlICHHsS] C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYeCTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MyTEM XJIOPHI-, OpOMHUI-, MOIUI-, KapOoHaT-, docdar-,
CWIMKAT-, Cylb(}ar-, TUAPOKCUI-HOHBI, KATHOHBI AMMOHHUS W HOHBI HM3YYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PAaCTBOPaX HEOPTAHMUECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTEPAIMH MBICIUTEILHON AEATEIHHOCTU — aHAU3 M CUHTE3,
CpaBHEHHE, O00O0OIIEHUE, CHCTEMAaTU3alldI0, BBISBICHUEC MPUIMHHO-CIICICTBCHHBIX
CBA3€H — /U1 HM3YyYEHHs CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbICE METOABl TO3HAHWS — HAOJIOJEHWEe, W3MEPEHHE, MOJICIHPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICTCHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

Koan4yecTBo 4acoB

Ne HaunMenoBanue pa3iesioB u DJIeKTpPOHHBIe (LM(ppOBbIE)
KonTposabHbie IIpakTnueckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThbI
Pazgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHasA 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmmoreka [IOK
' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BermecTBa u xuMuueckue 15 | Bbubnuorexa [JOK
' peakuuun https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Pa3nen 2. BaskHelilune npeacraBuTeIn

HEOPraHu4€CKMUX BEUIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bubnunoreka LIOK

' 00 okxcHuaax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonstue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bu6nuorexa [JOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 1 | 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 31eMeHToB /. . MennesieeBa. CTpoenne aToMOB.

Xumunuyeckas cBa3b. OKHCJIUTEILHO-BO

CCTAHOBUTC/IBHBIC PCAKIIUN

3.1

[Iepronnueckuii 3aKOH U

7

bubnuoreka [JOK




[Tepuonnueckas cucrema
XUMHYECKHX djeMeHToB JI. U.
MenneneeBa. CtpoeHne atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKas CBA3b.

but6mmoreka [IOK

3.2 OxmcnmTessHo- 8 https://m.edsoo.ru/7f41837¢

BOCCTaHOBUTEIIbHBIE PEAKIINT

but6mmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmmorexa TTOK

p p https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Kosnn4yectBo yacos DJICKTPOHHBIE
HayumeHnoBanue pa3aejioB H TeM (audposbie)
Ne i/ P KonTpoabHbl IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThI padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4YecKHe peaKIuu
11 [ToBTOpeHue u yroyOneHue 3HaHUH 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs JUCCOIUAIIHSL. 2 | 1 bubnuorexa [JOK
' XUMHUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M MX COeIMHEHUS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIRL P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHMUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubmorexa HOK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECITUHEHUS




Hroro no pazneny

25

Pa3ngena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [{OK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumus U oKpykamomas cpeiaa
4.1 BemecTtBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosanyectBo 1yacos DJICKTPOHHBIE
Jlara
Ne undposbie
Tema ypoka KoHTposbHbI IIpakTHyeckne | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI b
pecypcsbl

) [Tpenmer xumuu. Ponp XuMuu B XKU3HU ) bubnuoreka [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 [ToHsTHE O METONAX MMO3HAHUS B XUMUHU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[TpaxTnueckast pabora Ne 1 «IIpaBuiia

3 paboThsl B 1a00paTOpUU U MPUEMBI | bubnmoreka [JOK
oOpareHust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTteie BemecTBa U cMecu. CriocoObl 1 bu6mmoreka [JOK
paszeleHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora Ne 2

5 «Pasnenenue cmeceli (Ha mpumepe 1 bubmmorexa [JOK

! . PMEP https://m.edsoo.ru/ff0d28c8
OUYNCTKH ITOBAPEHHOM COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL H MOTICKY IRt https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUe 2JIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClHOKHBIE BELIECTBA 1 bubmmorexa [IOK

p H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmmorexa [JOK

yp y https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 X eckas o a. BanenTtHoc
MMHHECKaT QOPMYT JICHTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX AJIEMEHTOB
1 OtHocHTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 1011 XUMHUYECKOI0 Bbu6mmorexa [JOK
3JIEMEHTA B COCAUHEHUHN https://m.edsoo.ru/ff0d350c
13 Konuuectro BeniecTBa. MoJib. bubmuoreka [JOK
MonsipHasa macca https://m.edsoo.ru/ff0d5230
14 DOU3NUECKUE U XUMHUYSCKUE SIBIICHUS. bubmuorexa [JOK
XuMHyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku u ycioBus MIPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XHUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Breraucnenns konmndecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMHYECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakimii
Krnaccudukanus XuMHYECKUX peaKIui
18 (coenuHeHus, pa3noKeHHs bubmmorexa [JOK
A > P ’ https://m.edsoo.ru/ff0d3{34
3aMelleHus], 0OMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIKIoneAucT. O600IIeHNE 1 bubmorexa HOK
H AHCT. Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIvs 3HaHUN
20 Konrponsnas padora Nel o teme bubnnorexa [JOK
«BelllecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnnorexa [HOK

BO3ayXxa. KI/ICJ'IOpOI[ — JJICMEHT U

https://m.edsoo.ru/ff0d448e




IMPOCTOC BCUICCTBO. O30H

dusnyecke U XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK

22
KHCIIOPOJA (PEaKIlHu OKMCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 00 okcuaax
Crioco0sl MosTy4eHus: KUCI0po/ia B
23 1ab0opaTopur U MPOMBIIUICHHOCTH bubmmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaxkiuu, MOHATUE O bubnuoreka [IOK
TEPMOXUMHUUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arpsi3HEHUE BO3yXa, COCOOBI €ro bubmmoreia LIOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHS
[TpakTuueckas padorta Ne 3 o Teme
26 «[Tonmyuyenue u coOupanue KHCIOpoIa bubnmorexa [JOK
y N p poad, https://m.edsoo.ru/ff0d4ae2
W3yYEHUE €ro CBOMCTB»
7 Bonopon — snemeHT u npocroe bubnnorexa [HOK
BeniecTBo. Haxoxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckre U XUMUYECKHUE CBOMCTBA bu6nmnoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmorexa [JOK
29 I1
OIUITHE O KHCTIOTAX H COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl ToTy4eHus: BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckast pabora Ne 4 o Teme
Bbu6mmorexa [JOK
31 «[Tomyuenue u cobupanue Bo10poJa,

U3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4{42




MousipHbIii 00BEM Ta30B. 3aKOH

bubmmoreka [{OK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Breruncienns o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a I10 €ro M3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA I 00BEMY
Brrunciienust 00bEMOB ra3oB 110
34 ABHCHUIO pPEaKIIMH Ha OCHOBE 3aKOHA buGmotera [IOK
b .. peait o https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Tra30B
dOu3nUecKue U XUMHUYSCKHUE CBOMCTBA bu6mmoreka [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBoputens. HacbieHHbie
37 1 HEHACBIIIEHHbIE PacTBOPLL. MaccoBas bubmorexa HOK
H PacTBOPEL- https://m.edsoo.rw/f0d5b40
JIOJISI BEIIECTBa B PacTBOpE
[TpakTnueckast pabora Ne 5 o Teme
13 «IIpuroroBiieHre pacTBOPOB C bubnmoreka [JOK
onpeaeseHHON MacCOBOM J0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
19 Kontponbhas pabota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCcTaB, KIacCUPUKALIUS, bu6nmnoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHMsI: COCTaB, KJIacCU(UKALINSA, bu6mmoreka [{OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyuyeHnue u XUMHUYECKHE CBOICTBA bubnuotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanus, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonmyuyenue u XMUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIIATYpa,
46 CHOCOéBII) IOJI q)eHHsI XHMHquKHe bubmorexa LOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaxtrueckas padota Ne 6. Pemienne
JKCIIEPUMEHTAJIbHBIX 3a/a4 10 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUI
43 I'eneTnueckas cBA3b MEXAY KJIaCCaMU bubnnorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe B CHCTEMAaTH3alisl 3HAHU T
B H https://m.eds00.ru/00ad9cb2
Kontponbhas padora Ne3 o teme
50 "OCHOBHBIC KJIAaCChI HCOPTAHUYECKHUX bubnmorexa [TOK
. p https://m.edsoo.ru/00ad9¢la
COeIMHEeHUI
[TepBbie OMBITKH KIacCUPUKAITIT
51 XHMHYECKHX dJIeMEHTOB. IloHsTHE O bubnmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 [leproamueckast cucreMa XUMHUUECKUX bubmorexa LHOK
pHOZ https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. Menaeneera
Bbu6mmorexa [JOK
53 [Iepuonbl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/00ada52¢




CTpOGHI/Ie atromoB. CocTaB aTOMHBIX

bubmmoreka [{OK

54
saep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepuonnueckoi bubmmorexa LIOK
pHOZL https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Mengeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa ajs
57 pa3BUTHUA HaykH U npakTuku. J. 1. bubnuoreka [IOK
MenneneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTpOOTPULATENBHOCTh ATOMOB bubnunoreka [JOK
XAMHAYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNonHas xumunueckas cBsi3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XuMu4eckas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenosisipHas XUMHYECKast bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TEHCHD OKHCIEHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo0.ru/00adb076
65 Kontponbhas padora Ne4 o teme bubmuoreka [JOK




((CTpOGHI/Ie aToMa. X¥MHYECKasl CBSI3b)

https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6001eH1Ee 1 | bubnuoreka [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
67 PezepsHslii ypok. O600mmenue u | bubnuoreka [IOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O000IIeHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kosan4yectBo 4yacos DJIEKTPOHHBIE
JlaTa

Ne undgposbie

Tema ypoka KoHTpobHBI IIpakTuyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/bHbIE

e padoThI padoThI A
pecypchl

IIeproanueckuit 3aKoH.

) [Iepnonnueckas cucrema 1 bubnuoreka LIOK
XUMHYECKUX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX 3JIEMEHTOB 1 bubmoreia LHOK

. https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [JOK
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunper XumMuaeckoi CBSI3U U THITBI | bu6moreka [IOK
KPUCTALINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbnas padora Nel mo teme

5 «IloBTOpEHue U yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Kiaccudukanmst XumMuaeckux 1 bu6mmoreka [JOK
peaKUrii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHsITHE O TOMOI€HHEIX U 1 Bubmorexa OK
p ' https://m.edsoo.ru/00adbe9a
TFeTEePOreHHBIX PEaKLUIX

8 [loHsATHE 0 XUMHYECKOM pPaBHOBECHH. 1 bubnuoreka LIOK
@aKTOpHbl, BIUAKOLINAE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKLMU U MOJIOKEHUE




XUMHUYICCKOT'O paBHOBCCHA

OXuCINTEIFHO-BOCCTAHOBUTEIBLHBIC

bu6mmoreka [JOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON
10 nccormanuy. CHWiIbHBIE U ci1a0ble bubnorexa [IOK
A HHAMHH. https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 HMounrle ypaBHEHUS peaKIIni bubnorexa [IOK
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUII B CBETE IIPEICTaBICHUN bubnorexa [IOK
pU)J; https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUIECKON AUCCOIUAIIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHUN 00 bubnmorexa [IOK
et . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLIMAIITT
14 Iloustue o ruaponnse cojien bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3ALIHS bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Pertienue dKCIIEpUMEHTAIBHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3a7auy
KonTtponbHas padora Ne2 o teme
17 «DNEKTPOIIUTHUECKAS TUCCOIUALIAI bubmorexa LOK
™ A HHATLHA. https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUU B PACTBOPAX)
OO6m1as XxapakTepuCTHKA TajJOTeHOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LHOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopos. CoisiHasi KUCIIOTA, bubnuoreka [IOK




XMMHUYECKHE CBOICTBA, MMOJIyUYeHHE,
pUMEHEHHE

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

[IpakTuueckas padora Ne 2 o Teme

20 «ITomydyeHnne constHOM KUCIOTHI bubmmorexa LIOK
y N . ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTBY
Brruucienust mo ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [JOK
DCAKHIH, g https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO01mas xapakTeprcTUKa dJIEMEHTOB bubnmnoreka [JOK
VIA-rpymibt https://m.edsoo.ru/00ade64a
AnoTponHbie MOTU(MUKAIIUN CEPHIL.
7 Haxoxnenue cepsl 1 €€ coeIMHEHU I bu6mmoreka [JOK
B IIpupoJe. XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10p0oj1, CTPOEHUE, bubnuoreka [IOK
du3nueckue 1 XMMUYECKHEe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTAa,
25 ¢usnyeckue 1 XuMHUYECKHE CBOMCTBA bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMUYECKUE PEAKIIUH, JICKAITUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJTYYCHUS] CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIllel cpeibl COeAMHEHUSIMU
cepol
7 Brrancienne MaccoBoit 1071 BeIXOa bubmuoreka [JOK
NPOAYKTa pPeaKku https://m.edsoo.ru/00adec8a
28 OO6m1as xapakTepucTHKa 3JIEMEHTOB bubnuotexa [IOK




VA-rpynisl. A30T, pacipocTpaHeHHe
B IIpUpo/ie, GU3NIecKue U
XMMHYECKHE CBONCTBA

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

AmMmuak, ero pusndeckue u

29 XMMHYECKHUE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> oY https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomydyeHne aMmmuaka, U3yueHue ero bubmmorexa LHOK
. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIoTa, e€ pusnueckue u bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHUS B KAUECTBE MUHEPAIbHBIX

32 nobOpennii. XuMHYeCKoe bubnnorexa [IOK
yAOOP ' . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOILEH CpeIbl
COEIMHEHUSIMU a30Ta
docdhop. Oxcun dhocdopa (V) u

33 q)ocg)o pHaH KI/ICJI((I))Ta q)(bpll):mgle?:xne u bubnmorexa LOK

p o https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOIyYeHHE
Hcnonp3oBanue pocharos B

14 Ka4eCTBE MUHEPAJIbHBIX y100pEHUH. bubnnorexa [JOK
3arpsi3HeHUE IPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacupocTpaHeHue B

35 npu z e gmnrzlecxie 1 XUMUYECKHE bubnmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcuapl yraepoja, ux Gpusndeckue u bubmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKoJIOTHYeCKHe POOIIEMBI,
CBsI3aHHBIE ¢ oKcuaoM yrieposa (IV)

37 YronbHas KACIOTA U €€ CONA bubmorexa HOK
https://m.edso00.1ru/00ae006¢
[TpaxTrueckas paborta Ne 4 o reme

13 "[TosyyeHue yriieKuciaoro rasa. bubnuotexa [IOK
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TTOHATHUS 00
39 OpTraHNYECKUX BENIECTBAX KaK O bubmmorexa LHOK
p https://m.edsoo0.ru/00ac054¢
COCIMHEHUSX YTIepoia
40 Kpemnuwnii 1 ero coeqnuenus bubmmorexa LHOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckast padota Ne 5. Pemenne

41 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnuorexa [IOK
«BaxxHeime HeMeTallbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHHSI»

KonTponbnas padota Ne3 no teme
42 «Baxueite HEMETaIbl U UX bubmoreia HOK
https://m.edsoo.ru/00ae0e18
COCTMHEHHUSI
OO01as xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Merannudeckas CBSI3b U Bbu6mmorexa [JOK
METAJUTNYECKAs] KPUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bu6mmoreka [JOK

DNEKTPOXUMHUECKUHN Psift

https://m.edsoo.ru/00ael 156




HaHpH)KeHPIfI MCTAJIJIOB

O61ue crnocoObl MOTyYeHUS
MeTtaiuioB. CiutaBel. Beruuciienus mo

45 aBHEHUSIM XNMHYECKUX PEaAKITNH bubmorexa HOK
yp PeaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJICPYKHUT
MpUMecH
46 IToasATHE O KOPPO3NH METAIIOB bubmmorexa [TOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 eJIo € MeTall
[Henotnrre MeTans! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMeENbHBIE METAIIBI — bu6mmoreka [{OK
KaJIbIIMHA U Maruui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KAIbIUI bubmmorexa LHOK
A H https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U cCUCTEMAaTU3aIIH
3HAHUHI
JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6nmoreka [JOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuyeckas padora Ne 6 o Teme
53 "YXEcTKoCTh BOABI 1 METOIEI €€ bubnorexa [IOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 A 7|
TTEOMHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka LIOK
55
TAApoKcuaa https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK




https://m.edsoo.ru/00ael1d86

OKcuapl, THAPOKCHUIBI U COJIU KeEJe3a

bu6mmoreka [JOK

> (IT) m xene3a (I1I) https://m.edsoo.ru/00ae35¢6
53 060611U1eHI/1e W CUCTEMATH3AIHS
3HAHUI
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnunoreka [JOK
«Baxueimme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHHSI
Brruucienus mo ypaBHeHUSIM
XUMUYECKUX PEaKIUi, ECIN OJUH U3
60 pEeareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COZIEPKUT IpUMeECH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM 10711 BBIXOJa MPOYKTa
peakiuu
61 O060061IeHre u cucTeMaTu3anus
3HAHUI
KonrtpomnbHas padora Ne4 o reme
62 «Baxunelmme MeTamibl U UX
COEIMHEHHUS
63 BemecTBa u Matepuansl B bubmnoreka IIOK
IIOBCEIHEBHON KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3HEHUE bubnuotexa [IOK
OKpYKaroIlei cpeasbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bubnunoreka [JOK
IKOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o001IeHNE U bubnunoreka [JOK

CUCTEMATHU3alUg 3HAaHUU

https://m.edsoo.ru/00ae0d0a




67 PesepBHrlit ypok. O6o0mieHue u | bubnuorexa [IOK
cUCcTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600IICHHE 1 | bubnuorexa [IOK
cUCcTeEMaTH3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






