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INOACHHUTEJIBHAS 3AIIMCKA

[IporpammMa 1O XWUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBaHWII K pe3yJbTarTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMs, IPEICTaBICHHbIX
B ®I'OC OOO, a Ttakxe Ha ocHOBE (¢enepalbHONM pabodeil mporpamMmsl
BOCITUTAHUS U C YUETOM KOHIICTIIIUH TIPETIOJaBaHUs Y4EOHOTO TIPeIMeTa « XUMHUSI»
B oOpasoBarenbHbIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma mo XumuM AA€T MPEACTABICHHE O LEISAX, OOLIEH CTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMHU YYEOHOTO
npeamMera, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeIycCMaTpUBAET PACIPEIEICHHE €ro IO KjlaccaM M CTPYKTypUpOBaHUE IIO
pazielnaM M TeMaM MporpaMMbl MO XHUMHH, OMpPEACNSeT KOJIUYECTBEHHBIC U
KAue€CTBEHHbIE XapaKTePUCTUKU coJiep KaHus, PEKOMEHYEMYIO
MOCJIEI0BATEIbHOCTh  M3YYEHHUSI XHMUU C YYETOM  MEXKOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM y4eOHOro MpOIECcCa, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, OMNpeAeisieT BO3MOXHOCTH MpeaMeTa IS
peanuzainuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOU
IpPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a TakKe TPeOOBaHUH K
pe3yibTaTamM 00y4YeHUsI XMMUU Ha YPOBHE IIeJIel U3y4eHUs TIPeIMETa 1 OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JI€ATEbHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

OO6pasoBaTenbHas mporpamma yd4eOHOTo npeameTa «XUMHUS» pean3yercs C

VCIIOJIb30BAHUEM 000py0BaHUS LIEHTpa €CTECTBEHHO-HAYYHOU 151
TEXHOJIOTMYECKON  HampaBieHHocTh — «Touka  pocra».  Hcnosb3oBaHue
o0opynoBaHus LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOHN

HampaBieHHOCTH «Touka pocTa» MO3BOJSIET CO3/IaTh YCIIOBUS: ® IS PACIIHUPCHHUS
COepKaHUSI IIKOJIBHOTO XHUMHYECKOTO OOpa3oBaHMs; * IS TOBBIIICHUS
MO03HABATENILHON aKTUBHOCTH OOYYalOIIUXCs B €CTECTBEHHOHAY4YHOH oOiactu; °
JUTS Pa3BUTHS JMYHOCTH OOYyYaIOIIErocs B IMpolecce OOYYCHHS] XUMHH, €ro
CIocOOHOCTEHM, (QOpMHUpPOBAHUS U  YJOBIECTBOPEHHS COLMAIBHO 3HAYUMBIX
WHTEPECOB M TOTPEOHOCTEH; * Mg paboThl ¢ ONApEHHBIMU IIKOJHLHUKAMH,
OpraHU3alMK WX Pa3BUTHS B PA3IMYHBIX 001acTsIX 00pa3oBaTeIbHOM, TBOPUYECKOM
NESITETHHOCTH.

3HaHWE XUMHH CIYy>)KUT OCHOBOH Jisi (OPMUPOBAHHS MHPOBO33PCHHUS
00y4aroIerocsi, ero MpeJCTaBICHUN O MaTepUATbHOM EIMHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
OPHEPTUU M 00 HSBONIONMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUs TI00aTbHBIX
po0JieM YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA — CHIPhEBOH, DHEPreTHUECKOMH,
MUIIEBON M 9KOJIOTUYECKON O€30MMacHOCTH, TIPOOJIeM 3IpaBOOXPaHECHHSI.



N3yyeHnne xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH IS  CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 001Iel U (PYyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ]] B (HOPMHUPOBAHKE MBIITUICHHS M TBOPUECKUX CIIOCOOHOCTEH
0o0yJarommxcsi, HAaBBIKOB HMX CaMOCTOSATEIIBHOW y4YeOHOM  JeATEIbHOCTH,
AKCIICPUMEHTAJIbHBIX M MCCIIEJI0BATEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B TPO(PECCHOHATHLHOMN e TEILHOCTH;

3HAKOMHUT CO CHENU(HUKON HAYIHOTO MBIIUICHHS, 3aKJIaIbIBACT OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €ITMHCTBO MPUPO/JIBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00YYarOITUXCS;

Croco0cTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMM, K TIPUPO/IC, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0pa3oBaHUE 00YUYaIOIIUXCS.

JlanHbie HampaBiieHUS B OOYYCHHH XHMHH OOECIEYUBAIOTCS CHEIU(UKON
cojlep)KaHMs  y4yeOHOTrO  TpeAMeTa, KOTOPBIM  SBIAETCS  IE€Iaroru4ecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XMMHUHU Ha OTMPEACIEHHOM dTare e¢
pa3BUTHUSI.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarONUMHUCS CHCTEMbI TIEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHUYECKOW XUMHMU M HEKOTOPBIX OTJIECJbHBIX 3HAYMMBIX IOHSTUH
OPTraHUYECKON XUMHH.

CtpykTypa coaepkaHus NporpaMMbl M0 XuMuUu cHOpMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxoja Kk e€ mzyueHuro. Colep:KaHHE CKIIQJIbIBACTCS U3 CHUCTEMBI
MIOHSATHUA O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI IIOHSATHUNA O XUMHUYECKOM
peakiuu. OO0e OSTH CHUCTEMBI CTPYKTYpPHO OpraHHW30BaHbl IO IPUHIIUITY
MOCJICI0BATEILHOTO Pa3BUTUS 3HAHUN HAa OCHOBE TCOPETUUECKUX TPECTABIICHUM
pPa3HOro YpOBHSI:
aTOMHO-MOJICKYJISIPHOTO YUYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;
ITepunonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;
Y4EHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

NpEeACTaBICHUM 00 JICKTPOIMTHYCCKON JHUCCOLMAIIMU BEIIECTB B
pacTBOpax.

TeopeTuueckue 3HaHHMS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEI0BATEIBHO OT OJHOTO
YPOBHS K JApPYromy, BBITIONHSASA (YHKIIMA OOBSICHEHHUS W IMPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS M TOJyYEHUS

M3Y4aeMBbIX BEIIECTB.
OcBoeHne mporpaMmbl IO XUMHH  CHOCOOCTBYeT  (HOPMHUPOBAHHIO
IIPEICTABJICHNS] O XUMUYECKON COCTaBIISIIOIIECH HayYHOM KapTUHBI MUpPA B JIOTUKE



€€ CHUCTEeMHOW NPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XUMUU TPOUCXOIUT C MPUBICYECHUEM
3HAHUI W3 paHee HM3YyYEHHBIX y4EeOHBIX NpeaMeToB: «OKpyKaromMil MUP,
«buonorus. 5—7 knacce» u «Dusmka. 7 Kiacey.

[Ipy w3ydYeHHMM XUMHUU TOPOUCXOAUT (OPMUPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIIbHOCTH YEJIOBEKA M KAaK OJIHOIO W3 KOMIIOHEHTOB MHUPOBOHN KYJBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHHUU CHUCTEMbl XUMHUYECKHX
3HAHUN — BaXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHUI,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HaHUSl TPU M3YYCHUH BEUIECTB H
XUMUYECKUX peakiui, B (OpMUPOBAHUM U PAa3BUTUHU MO3HABATEIILHBIX YMEHHUUN U
UX TMPUMEHEHUM B Y4ueOHO-TIO3HABATEIBHONW U Y4eOHO-UCCIIEA0BATEIHCKOM
NEeATeNIbHOCTH, OCBOEHHUU TMpaBWJI O€30MacHOr0 OOpalleHusi C BENIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu mM3yuyeHun XUMUK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)KHOE
3HauY€HHE MPUOOPENH TaKUe LU, KaK:

- (dopMupOBaHHE WHTEIJIEKTYaJlbHO pa3BUTOM JIMYHOCTHU, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSITUIO PEIICHU,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

- HampaBJIEHHOCTh OOyYEeHHMs Ha CHCTEeMaTH4YeCKoe MpuOoOIleHUe
00yJaromuXxcsi K CaMOCTOSITEIbHOW IMO3HABATEIbHOU JEATEIbHOCTU, HAy4YHBIM
METOJ[aM TMO3HaHUs, (POPMHUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

- obecreueHne yCclIoBUM, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YYarOITUMUCS
OMbITa PA3HOOOPA3HON JAESATENBHOCTH, TO3HAHUS W CaMOMO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIMI), MMEIONIUX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IUYHBIX BUJOB ACSATEILHOCTH;

- ¢dopmupoBaHue o0Omer (QYHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSICHATh M OIEHWBATH SBJICHHUS
OKpY>KalolllEr0 MUpa, UCIONb3ys 3HAHHUS U ONBIT, MOJYYEHHBIE NMPU H3YUYCHHU
XUMUH, TPUMEHATh UX MPU pPEUIeHUH MpoOJieM B TMOBCEJHEBHOM >KU3HU U
TPYAOBOM JEATENBHOCTH;

- (QopMupoBaHue y O0Oy4YalOmMMUXCAd TYMAHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl I[EHHOCTH XUMUYECKUX 3HAHUM JUIsi BBIPAOOTKHA OSKOJIOTUYECKH
1eaecoo0pa3Horo TOBEICHUST B OBITY W TPYAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHMS CBOETO 3J0POBbS U OKPYKAOLIEH TPUPOJTHON CPEIbI;

- pa3BUTHE MOTHBAMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIIUTAaHUIO Ha OCHOBE YCBOEHUS OOIICUETIOBEYECKUX IIEHHOCTEH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(HIIS M HAIMPaBICHHOCTH IAIbHEHIIIETO
00yueHwusl.

OOmiee YWCIO YacOB, OTBEACHHBIX JUIS HW3YYCHHS XHUMHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHME OBYYEHUA

1.LKUIIACC

IlepBoHaYaIbLHbIE XMMUYECKUE TIOHATHSA

[Ipeqmer xumun. Posb XUMHUM B )KU3HU YEI0BEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. du3nueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. [loHATHE 0 MeTomax Mmo3HaHus B XUMHHU. UHCThIE BEIIECTBA U CMECH.
CriocoOsbI pa3jieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJBI XUMHYECKUX
aeMeHTOB. [IpoCThie U ClIOkKHBIE BEleCTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumudeckas ¢dopmynia. BajgeHTHOCTh aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHOcuTENnbHAsT MOJIEKYJISIpHAsE Macca. MaccoBasi oISl XUMUYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KonnuecTBo BemecrBa. Monb. MomnsgpHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYpHBIX €AWHUIl BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

Ou3nYeCcKue U XUMUYECKUE SIBICHUS. XUMUYECKas peaklus U €€ MpPU3HaKHU.
3aK0H COXpaHEHHMS MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHus. Kiaccudukamms
XUMHUYECKUX PEAKIUN (COeTMHEHMS, PA3JIOKECHHMS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii Ixcnepumenm (¢ UCnoOIb306aHUEM 000pPYO0BAHUA UEHMPA
eCmecmeeHHO-HAYYHOU U  mexHo/02uueckou HanpagienHocmu  «Touka
pocmay):

3HAKOMCTBO C XMMHUYECKOW MOCYOMH, MpaBuiiaMu pabOThl B JabopaToOpuu M
npuéMaMu oOpaleHus ¢ J1abopaTOpHBIM 000PYyJAOBaHUEM, U3YUEHUE M OINHCAHHE
bu3UYECKX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOIIOJICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHHUE JIbJa, PAaCTUpPAaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAILMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJITHOM TIPOBOJIOKH, B3aUMOJICUCTBHE Mejla C KUCIOTON) SIBJIICHHH, HaOMI0ICHUE U
OTNMCAaHUE TPHU3HAKOB MPOTEKAHWUS XMMHUYECKHX pEaKluil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUM KHUCIOTHI C XJOPUJIOM Oapusi, pa3iioXeHUE THUAPOKCHUIA
menu (I1) npu HarpeBaHuu, B3auMOJIEUCTBUE Kese3a ¢ pacTBopoM conid meau (11),
U3y4YEHUE CIOCOOOB pa3JeiCHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BBITIApHBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, MpoBeICHUE OUYUCTKH IMOBAPEHHOM
coyi, HaOJIOJICHWE U  ONHCAHWE  PEe3YyJbTAaTOB  IPOBEJCHUSI  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JIaHUE MOJEIEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHelline nNpeIcTaBUTE/IM HEOPraHMYEeCKUX BellecTB

Bo3nyx — cMech razon. CoctaB Bo3zayxa. Kuciopoa — 3ieMeHT U MpoCToe
BelecTBo. HaxoxxaeHue kucimoposa B mpupojie, Gu3ndeckrue U XUMMUYECKUe



cBoiictBa (peakuuu ropenus). Oxcuabl. [lpumenenme kucnoponga. CrocoOsbl
MOJIyYeHUsI KHUCJIOpoJa B JlabopaTopud M TPOMBINLIEHHOCTU. KpyroBopot
KHCJIopoaa B mpupoje. O30H — ajuioTpornHas MOAu(UKALIMS KUCIOPO/Ia.

TernoBoit (KT XUMHUECKOW peakIny, TEPMOXUMHUYECKHE YpPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEAKUUU. TOIIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — »smemeHT M mpocToe BemiecTBo. HaxoxaeHuwe Bojopoaa B
npupone, GU3MYECKMEe ¢ XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nony4deHus. Kuciorsl u conu.

Mossipabiii - 006€M  Ta30B. Pacuérel 10 XUMHUYECKUM YpPaBHCHHUSIM.

duznyeckue CBOMCTBa BOJbI. Bosa kak pactBoputesb. PacTBopsbl.
HacelllleHHbIE M HEHACBINIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIlIECTBA B pacTBOpe. XUMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAHMUSI.
Posib pacTBOpOB B mpupoje U B KU3HU 4YeIOBEeKa. KpyroBopoT BOJIBI B MPUPO/IE.
3arps3HeHne NpupoAHbIX BoJ. OXpaHa U OUUCTKA MIPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuil. Okcunabl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyiomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujgoB. Dusnueckue ©U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcHoBanusa. Krnaccubukaruss OCHOBaHWN: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. HoMmeHnknatypa ocHoBaHuil. DPU3MYECKHME M XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanusa kucior. Homenknarypa kucinot. Ousnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psanm aktuBHocTm MmetaimoB H. H. bekerosa.
[Tomy4yenue KUCIOT.

Comu. Homenknatypa cosieil. @uznueckue u XMMUUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coien.

['eHeTnueckas CBsA3b MEXKIY KJIACCAMHU HEOPTAaHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenHm (¢ UCROIb30GAHUEM 000PYO0SAHUA UEeHmMPA
€CMeCmeEEeHHO-HAYUHOU U  MmexXHoa02u4eckou HanpaeénennHocmu «Touka
pocmay):

KaQ4EeCTBEHHOE OIPEJEICHUE COAECPKAHUSI KUCIOPOAA B BO3yX€E, OIYUYCHHE,
coOupaHue, pacro3HaBaHWE€ M HW3Y4YEHHE CBOWCTB KHCIOpOJa, HAOIIOJICHHE
B3aUMOJECHCTBUSl BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUSA W
NpeKpalleHus TopeHust (Mokapa), O3HaKOMJIEHHE ¢ o00pa3llaMH OKCHUJIOB H
OMMUCAaHUE WX CBOWCTB, MOJIydeHUE, COOMpAHHUE, pPACMO3HABAHUE U HU3YUYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMoJiecTBHE Bojaopoaa ¢ okcuaom meau (I1)
(BO3MOXKHO HCITOJIb30BAaHUE BUJECOMATEpUANIOB), HAOII0IeHHE 00pa3lloB BEIECTB
KOJIMYECTBOM | MOJIb, UCCIIEIOBAaHNE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C



pPa3IMYHONM PAcTBOPUMOCTBIO, TMPHUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACUCTBUE BOJBI C METALUIAMHU
(HaTpyieM ©  KaiblueM) (BO3MOKHO MCIOJIb30BAHME  BUICOMATEPHUATIOB),
UCCJIeIOBaHNE OO0pa3loB HEOPraHUYECKHX BEIIECTB PA3JIHYHBIX  KJIACCOB,
HAO0JII0ICHNE U3MEHEHUSI OKPACKU MHANKATOPOB B pacTBOpax KUCIOT W IIEIOYEH,
uzydeHue B3aumojeicTBus okcuna meau (II) ¢ pactBopom cepHOIl KHCHOTHI,
KUCJIOT C MeETAJUIaMH, DPEaKUMWd HEUTpaau3alliy, [OJIyYEHUE HEpacTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIa JPYIMM M3 PacTBOpa COJIM, PEIICHHE
DKCIEPUMEHTAIIBHBIX 3a/1ad 10 TeMme «Baxuenmme Kiaaccbl HEOPraHUYECKUX
COECIMHEHU).

Iepuoagnuecknit 3axkoH u Ilepmoauyeckass cucreMa XUMHYECKHUX
jiemenToB JI. WU. MenngeneeBa. CrpoeHune aTomMoB. XMMHUYECKAsi CBA3b.
OKHCIUTENTBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIacCH(PUKANNKA XUMHYECKUX 3JIeMEHTOB. l[loHsTHe o
rpynmnax CXOAHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENbHBIE METALIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yr0T aM(POTEPHbIE OKCU/IBI
Y TUJIPOKCHUBI.

[lepnognueckuit 3akoH. [leprnoanyeckas cucremMa XUMHAYECKUX JIEMEHTOB /.
N. MenneneeBa.  KoporkonepuonHas W JUIMHHOIIEPUOJHAS dbopMbI
[lepuoanueckon cucrtembl xXuMudeckux siemeHToB . . Menneneea. [lepuoasl
u rpynnbsl. @U3NYECKUA CMBICH MNOPSAKOBOIO HOMEpA, HOMEpPOB MEPHOJA H
TPYMIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sanep. 3otonsl. Dnextponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnoanueckon cucremol . U. MenaeneeBa. XapakTepUCTHKA XUMHYECKOIO
3JIEMEHTA T10 €ro MnoJiokeHuto B [leprnonnueckou cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAaAMyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB 110 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB UIsI pa3BUTHS Hayku W npaktuku. J[. M. MenpaeneeB — yd€HbIM H
rpa)KJaHMH.

Xumuueckass cBs3b. KoBaneHTHas (MOJsipHass M HENOJIApHAs) CBSA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp okucneHusa. OKHCIHUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl okucaeHust 1 BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm (¢ UCnOIb306aAHUEM 000PYO0BAHUA UEHMPA
€CMeCmeEeHHO-HaAYUHOU U  mexHoa02uueckou Hanpaeénennocmu «Touka
pocmay):



U3ydeHue oOpas3lioB BEIIECTB METAJJIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
THAPOKCHJIA LIMHKA C PAcTBOPAMU KHUCJIOT U IIEJIOYEd, MPOBEJACHHE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropeHue, peakiyu pa3ioKeHUs, COeAUHEHNUS ).

Mesxcnpeomemmnvnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU U3yYEeHUHM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS 4epe3 MCIOJb30BaHUE KaK OOUIMX €CTECTBEHHO--HAyUYHbIX
MOHATUH, TaK U TOHSATUH, SBISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX IIPEIMETOB
€CTECTBEHHO--HAy4YHOI'0 LIUKJIA.

OO0mme ecTecTBEHHO--HAYYHbBIC TTOHATHUS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaJIW3, CHHTE3, KiaccupuKauus, NEPUOAUYHOCTb, HAOIIOJIEHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBIICHHUE.

®duzuka: marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PAAHMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUI 3apsj, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, (PU3MUECKHUE BEIMYUHBI, €IUHULIBI
U3MEpPEHHUs, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: orocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOpPHBIE TMOPOIHI,
II0JIE3HBIE MCKOIIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

2.KJIIACC

BemniecTBo U XUMHYecKasi peakIus

[Iepnognueckuit 3akoH. [leprnoanueckas cucremMa XUMHAYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOWCTB
XUMUYECKUX DJEMEHTOB TMEpPBBIX TPEX TMEPUONOB, Kajus, KalbIUsid H UX
COCIMHEHUM B COOTBETCTBUU C IOJIOKEHUEM »3JeMeHTOB B Ilepuoamueckoit
CUCTEME U CTPOEHUEM UX ATOMOB.

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBSI3U. THUIBI KpPUCTANIMYECKHX
pPEmETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUNIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMUYECKUX BEHIECTB. XHUMUYECKHE
CBOMCTBa BEUIECTB, OTHOCSIIMUXCS K pa3IMYHBIM KJAaccaM HEOPraHUYeCKuX
COEIMHEHHI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHYECKUX peaklMil O pa3InyHbIM IpU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKIUd BEUIECTB, MO TeIIoBoMy 3¢ dekTy, mo
U3MEHEHUIO CTENEHENW OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTropa). DK30- U IHJAOTEPMUUYECKUE PEaKlUU, TEPMOXUMUYECKHE
ypaBHEHHUSI.

[lonsiTue 0 ckopoctn XxuMuueckord peakuuu. [loHATne o0 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [IoHsATHE 0 TOMOTE€HHBIX M T€TePOTCHHBIX



PCaAKIUAX. [lonsitue o karammuze. [loHATHE O XMMHUYECKOM PaBHOBCCHM. CDaKTOPBI,
BJIMAIONIME Ha CKOPOCTH XUMHUYECKOU p€akuun MW IIOJOKCHUC XHUMHUUYCCKOI'O

paBHOBECHSI.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMH,  DJCKTPOHHBIA  OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOM  pEaKIUH. CocraBieHue  ypaBHEHUU

OKHMCJIMTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKIUM C  MCIOJb30BAHUEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPONUTUIECKON TUCCOLMAIIUU. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Karnonsl, aHnoHel. MexaHu3M JIHCCOLMALMM BEUIECTB C Pa3IMYHBIMH BHUJIAMU
xumMudeckoit cBsizu. Crenensb nuccoruanuu. CUiabHbIC U C1a0ble JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. YcCjoBUsl MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa,
NIOJIHBIE M COKpAIIEHHbIE HMOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH ¥ COJIeH B CBETE TMPEACTABICHUA OO0  DIICKTPOITUTHICCKOU
nucconnannu. KauecTBeHHbIE peakiuu Ha HOHBI. [loHATHE O THIpOIH3E COJIEH.

Xumuueckuii IKcnepumenm (¢ UCnOIb306aHUEM 000PYO0SAHUA UEeHmPA
€CMeCmEEeHHO-HAYUHOU U  MmeXHOoa02uueckoi HanpaenennHocmu «Touka
pocmay):

O3HAKOMJICHUE C MOJEISMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura W anmMmasa), CIO0XKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUUYECKOH pEaKIUu
OT BO3JICUCTBUS PA3IMUYHBIX (DAKTOPOB, MCCIEAOBAHUE AJIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MPOLECCa AUCCOUMALUMHA KHUCJIOT, IIEJIOYEd U COJeH
(BO3MOKHO  MCIOJIb30BAHME  BUJEO MAaTEpHaOB), IPOBEJACHUE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ TNPU3HAKM  TNPOTEKAHWS  peakluuii HOHHOro  oOMEHa
(oOpazoBaHue ocajka, BbIJCICHUE Traza, oOOpa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHUS), PACIO3HABAaHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOILIBIO KAYECTBEHHBIX pPEaKUUi Ha HOHBI, pELICHUE
AKCIIEPUMEHTAIIbHBIX 3a]1a4.

HeMmeTaJ/ibl 1 HX COCJUHECHUSA

OO6mast xapakTepucThka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (U3UYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHMMHUYECKHE CBOMCTBA Ha TMpuUMEpEe  XJIopa
(B3aMMOJCICTBUE C METa/lIaMH, HEMEeTalUlaMHu, wiejao4aMu). XIJIOPOBOAOPOA.
ConsiHast KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydyeHUE, NMpUMEHeHue. JleiicTBue
XJOpa W XJOPOBOJAOPOJA HA OpPraHu3M 4YeJIOBEKa. BakHeuuue XJIOpUAbl U UX
HaXO0XJCHHUE B IPUPOJIE.

Ob6mrast xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3nyeckue CBOICTBA



IIPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XuMUYeCKHe CBOMCTBa cepbl. CepoBOAOpO, CTpOeHHUE, (PU3UUYECKUE U
XUMUYECKHEe CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kucimoTa, (QU3MYECKHE W XUMHYECKHE CBoMcTBa (0OIMME  Kak
IpeACTaBUTENd Kjacca KHUCIOT u crnenuduueckue). XUMUYECKHUE peaKilui,
JeXallde B OCHOBE MPOMBIIUIEHHOTO Crnoco0a MOJyYeHUs] CEPHOU KHUCIIOTBHI.
[Iprnmenenue cepHoil KUCIOTHL. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAs! peaKlys Ha
cynedar-uoH. Haxoxaenue cepbl U €€ COCAMHEHUN B MpHpOAE. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpelapl COEAMHEHUSIMU Cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6miast xapaktepucTtuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dbusnueckue u XuMuIeckue cBorctra. KpyroBopor azora B nmpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHE CBOWCTBA, MOJlydeHue U npumMeHeHune. Coau aMMOHMS,
ux pU3MUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasi KUCJIOTa, €€ MoJlydyeHue, (PU3nyeckue U XUMHUYECKHE
cBOMCTBa (00OIIME Kak NpEeACTaBUTENS Kiacca KHUCJIOT M crenuduyueckue).
Hcnons3oBaHWEe HUTPATOB M COJEM aMMOHHA B KayeCTBE MUHEPAIbHBIX
yno0pennil. XuMru4yeckoe 3arps3HeHue OKPYKAroIIe cpeibl COeMHEHUSIMU a30Ta
(KUCJIOTHBIE JOXAM, 3arps3HeHUe BO3AyXa, MOYBbI M BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, GuU3MUECKHE U XUMHUUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopnas kucnora, puznueckre 1 XUMUIECKHE CBOMCTBA,
nonyuyenue. McnonpzoBanue hpocharoB B kKauecTBe MUHEPATIBHBIX yI00PECHHIA.

Ob6mas xapaktepucTuka 31eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHs.  YIIIEpOHd,  aJUIOTPOIHBIE
MOAU(UKALIMM, PACIPOCTpAaHEHUE B TPUPOAE, (PUINYECKHE U XUMHUYECKHE
cBoricTBa. Ancopomusi. Kpyrosoport yriepona B npupoje. OKCuabl yriepoaa, ux
¢u3nueckue M XHMMHYECKHE CBOICTBA, JCHCTBUE HA >KUBBIE OPraHU3MBI,
MOJyYeHUE M TMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rino0anbHOrO MOTEIUICHUS KJIUMaTa, MapHUKOBBIM
s dexT. YronpHas KUCIOTa U €€ CONu, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
nojiiyueHue u npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHavasibHBIE OHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIIUIEPUH, YKCYCHas KUCIIO0TA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJAHBIM Tra3, HEPTH),
OPOAYKTHl UX TepepaboTku (OEH3MH), UX POJb B OBITY M IPOMBIIIICHHOCTH.
[TonsiTrie 0 OMOMOTMYECKU Ba)KHBIX BELIECTBAaX: KHUpax, OesiKkax, yriaeBojiax — U ux



ponu B OKM3HM 4eJoBeKa. MarepuanbHOE €OUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMUYECKHE CBOWMCTBA, TOJYyYEHHE W
npuMenenne. CoeauHeHUs KpeMmHUss B mpupojae. OOmme mpeacTaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciaore. CUIMKATBI, UX HCIOJIb30BAHHUE B
OBITYy, B MPOMBIIUICHHOCTU. Ba)kHeiIne CTpoOUTENbHBIE MaTepuajbl: KepaMuKa,
CTEKJIO, IIEeMEHT, OeTOH, >kene300eToH. [IpobiieMbl G€30MacHOTO HCTOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumerHm (¢ uUcCnoib3oeanuem 000py006anus ueHmpa
€CMeCmeEEeHHO-HAYUHOU U  MmexXHoa02uueckou Hanpaeénennocmu «Touka
pocmay):

U3y4eHUE 00pa3I0B HEOPTaHMUECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (HU3NYECKUEe U XUMHUYECKHE CBOWCTBA
raJjoreHoB M HX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3liaMu XJOpUIOB (TAJIOTCHHUIOB), O3HAKOMIICHHE C
oOpasmlaMu  cepbl U €€  COCAMHEHUSMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEepUAIIOB), HAOJIIOJCHUE Mpoliecca OOYTIIMBaHUS caxapa Moj JACHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCIIOTHI, H3YYECHHE XHMHUYECKHX CBOWCTB
pa30aBI€HHON CEPHOM KUCIIOTHI, TPOBEICHNE KAUYECTBEHHOM Peakiuy Ha Cyab(dat-
WOH M HAOJIOJIeHHWE TpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOMcTBaMU a30Ta, ¢dochopa U HX COCIUHEHUH (BO3MOXKHO MCIOJIb30BAHHE
BUJIEOMATEpUANIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yI0OpEeHHil, MOTyUYeHUE,
coOupaHue, paclo3HaBaHWE W U3YUYECHHE CBOWCTB aMMHUaKa, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIMi HA MOH aMMOHHS U (QocdaT-uOH U U3yUeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHOW a30THOUN KHUCIOThI C MEJBIO
(BO3MOKHO WCTIOJIb30BAHUE BUJICOMATEPHUAIIOB), W3y4YECHUE MoJIesen
KPUCTAINIMYECKUX PEIIETOK anMasza, rpadura, ¢QysuiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPONCTBOM NPOTHBOras3a, MoJy4eHHe, COOMpaHue, pacro3HaBaHUE U M3YyUYCHHE
CBOMCTB YTJIEKUCIIOTO ras3a, MpoBEeJACHHE KAaYeCTBEHHBIX peakiui Ha KapOOHAT U
CUJIMKAT-UOHbl U M3y4YCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
OPOAYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, PEIICHUE HKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxxHeumme HeMeTaibl U UX COEAUHECHUSD.

MeTaJibl U MX COCIUHEHUSA

OO0mas xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHuss B llepuomnueckor cucreme xumuueckux amemMeHTtoB J[. H.
MenpneneeBa u crpoeHuss aroMoB. CTpoeHue meramioB. Merainyeckas CBA3b U
METAJIMYECKAS KPUCTAJUIMYECKAS] PEIIETKA. DIEKTPOXUMUYECKUN Psif



HanpspKeHU MeTaiuioB. OU3nyeckre U XMMUYECKHe CBOMCTBa MeTauioB. O0miue
CrocoObl TONyueHHs: MeTauioB. [loHsATHE O KOPPO3UM METaIOB, OCHOBHBIC
crocoObl 3amuThl MX OT Koppo3uu. CmiaBbl (CTaib, YYryH, AIOPATIOMHUHHM,
OpoH3a) ¥ X TPUMEHEHUE B OBITY M MMPOMBIIIIICHHOCTH.

[llenounsle mMeTambl: MONOXKEHUE B lleproanueckor cUCTEME XHUMUYECKUX
snementoB JI. . MeHnneneeBa, CTpOeHHME MX aTOMOB, HAXOXKIAEHUE B MPHUPOJE.
dusnyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUabl U
TUJIPOKCUABl HaTpusi W Kanus. [IpuMeHeHHEe IEeNOYHbIX METALUIOB W HX
COEIMHECHU.

[[lenouno3eMenbHBIE META/UIBI MAarHud W KaJbLUU: TMIOJOXEHHE B
[lepuoanueckoi cucrteme xumMudeckux snemeHtoB . M. MenneneeBa, ctpoeHne
UX aTOMOB, HaXOXJIeHHUE B Npupoae. Pu3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanblus. Baxueiinue coeluHEHUs Kaiblugd (OKCUZ, THAPOKCH, COJIH).
XKécTkocTh BOBI U CITOCOOBI €€ yCTpaHEHHUS.

AmmomMuHU: nosioxkeHue B [lepuoauyeckoil cucTeMe XUMHUECKUX JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIeHUE B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA amOMHUHMS. AMGOTEpHbIE CBOMCTBA OKCUIA U TUIIPOKCUIA
AJFOMUHMUSL.

Kenezo: nonoxenne B llepnoanueckon cucteMe XUMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpoeHME aroma, HaxoxiaeHue B mpupoge. dusznueckue u
XUMUYECKHEe CBOMCTBA xkene3a. OKcubl, TuApokcuabl U conu xenesa (I1) u sxxenesa
(I1I), ux cocraB, CBOMCTBA U MOJTYUYCHHE.

Xumuueckuii Ixcnepumenm (¢ UCnOIb306aAHUEM 000PYO0BAHUA UEHMPA
eCmeCcmeEeHHO-HAYYHOU U  MmexXHo02uueckou Hanpagiennocmu  «Touka
pocmay):

O3HAKOMJIEHWE C O0Opa3laMud METalIoB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAaMHU, HU3YUYE€HHE  pE3YyJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHAA
KQJIbLIMSI W HATpus C BOJOM (BO3MOXKHO HCHOJBb30BAHUE BHUIECOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUS KeJie3a B KHUCIOPOJIE
(BO3MOXKHO  HCIIOJB30BAaHUE  BHUACOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIIM{ HA MOHBI: MArHusi, KajlblUs, aTIOMUHHUS, [IUHKA, JKEJe3a
« u xene3a (III), mequ (II), HaGrOAEHNE M OMTMCAHME TTPOIIECCOB OKPAITMBAHUS
IJJAaMEHH MOHAaMU HaTpus, Kalus W KajdblUus (BO3MOXKHO HCHOJb30BAHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIA ATFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3aa4 1o Teme «Baxueitmue
METAJUIBI U UX COCTUHEHUSD.

XuMus M OKpY:KawLIaf cpeaa



BemectBa u matepuansl B IOBCEAHEBHOM JKHM3HM 4elloBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momoiups npu
XUMUYECKUX 0XKOTax U OTPaBICHUSX.

XVAMHUYECKOE 3arpsA3HEHUE OKpYXKaroleld cpeabl (IpenenapHas JOIMyCTUMAast
KOHIIeHTpanus Bemects, Aanee — [1IK). Ponb xumun B pemieHnn 3K0J10rHYecKux
npoosieMm.

Xumuueckuii Ikcnepumenm (¢ ucCnoavb3oeanuem o0060pyo0osaHus ueHmpa
e€CMmecmeeHHO-HaAyUHOU U  mexHoao2uueckou Hanpaeénennocmu  «Touka
pocmay):

u3ydeHrne o0pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHBIC
MaTepualbl).

Mescnpeomemmunie cea3u

Peasmmszannst MeXnpeaMETHBIX CBSI3€M NpH HM3y4YEHUM XMMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHME KakK OOLIMX €CTECTBEHHO-HAYYHbBIX
HNOHATUMN, TaK U MOHATUHN, SBJSIOUIMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOTO LIMKJIA.

OO1iue ecTecTBEHHO-HAayuYHble NMOHATHA: HAy4yHbIH (PakT, TUIOTE3d, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilacCU(pUKalMsi, NEPUOJUYHOCTh, HAOIIOACHUE,
9KCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJEIb, SBICHHE, NapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTepHUAIIbI.

dusmuka: martepusi, aTroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PATUOAKTUBHOCTh, MOJEKYJA, DJIEKTPUUECKHM 3apsil, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JUAJEKTPUKH, (OTOSJIEMEHT, BELIECTBO, TEIO0, O0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, a3, pacTBOP, paCTBOPUMOCTh, KPUCTATIINYECKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIUYMHBI, €IUHMIIBI U3MEPEHHUs, KOCMHUYECKOe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, CoJHIIE.

buonorusi: ¢orocuntes, apixanue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHbIE
yA00pEeHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIEC BEILIECTBA.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpaTbl, TOPHBIC TOPOJIHI,
MI0JIE3HbIE HUCKOIAeMbl€, TOIIJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUsT XMMHHM B €IUWHCTBE y4eOHOH H
BOCIIUTATEJIBHOU JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSMM, IPUHATHIMU B
oOliecTBe MpaBUIaMU M HOpMaMu IOBEIEHUS M CIIOCOOCTBYIOT IIpoIieccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJdbTaTbl  OTPakalOT  TOTOBHOCTb  OOYYaroOIIMXCS
PYKOBOJCTBOBATbCA CUCTEMOM IMO3UTHUBHBIX LEHHOCTHBIX OpHUEHTAllMd U
pacIIMpeHne ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

* NATPUOTUYECKOIr0 BOCIIUTAHMSA:

LEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAyYHOMY HACIEIWI0, NOHUMAaHMS 3HAYEHUS XWMHMYECKOM HAYKH B >KU3HH
COBPEMEHHOr0 OO0IIecTBa, CIOCOOHOCTH BJaJETh JTOCTOBEPHOW HHQOpMAIHE o
NIEPEJOBBIX JOCTHMIKEHUAX U OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOLIECTBA;

* IPa’!kKAAHCKOr0 BOCIIMTAHUS:

IPEACTABICHUS O COLMAIBHBIX HOPMax M IPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUN B KOJUIEKTHBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  Yy4yeOHO-HMCCIEAOBATEeIbCKOM, TBOPUYECKOW M JAPYrUX  BUIAX
NEeSATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM [EATENbHOCTH MpPH
BBIMIOJTHEHUH YYE€OHBIX, TO3HABATENBHBIX 3a]a4, BBIIOJHEHUH XHUMUYECKUX
HKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX ITPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
M B3aUMOINIOMOIIM B IIpoliecce 3TOM yueOHOM JAESITENbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TOBEICHHE U IIOCTYIIKM CBOMX TOBApUIIEH C MO3ULHH
HPaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;

* ICHHOCTH HAYYHOI'O MO3HAHUA:

MHUPOBO33PEHYECKHUE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIISIOLIHE
OCHOBY JUIsl TIOHUMaHMsI CYIIHOCTH Hay4HOH KapTHUHBI MUpa, IPEICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOABI, B3aHMMOCBA3SAX YEJIOBEKA C
MIPUPOIHOM CPEIOM, O POJIM XMMUU B IMO3HAHUU STUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIC HA ITOJYYECHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOIUMBIE JUIsl OOBSICHEHHs HAOJI0JJaeMBbIX IPOLECCOB U SIBJICHUM,
N03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbBHOM PabOThl ¢ y4eOHBIMU TEKCTAMHM, CIIPABOYHOU



JUTEPATypOr, JOCTYNMHBIMU TEXHUYECKUMHU CpeACTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO W TO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €CaMOOOpa30BaHHWIO, MPOEKTHOM U  HUCCIEAOBATEILCKOU
JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W yPOBHS OOydYCHUS B
JTaJIbHEUIIIEM;

* (popMHPOBAHUSA KYJIbTYPHI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/IOPOBBIN 00pa3 >KW3HH, OCO3HAHUE MOCJIEICTBHI H
HEMPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJIEHUS aJIKOr0Jis, HAPKOTUKOB, KypeHHsI),
HEOOXOJUMOCTH COOMIOJICHUS] TpaBUi OE30MACHOCTU TMpPU  OOpAIICHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PeaibHOM KU3HH;

* TPYAOBOI0 BOCIIMTAHUS:

MHTEPEC K MPAKTUIECKOMY M3YYCHHIO MPOPECCUil U Tpyaa pa3IMIHOTO POJa,
YBAXKEHHE K TPYILy U pe3yJbTaramM TPYAOBOW NEITEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHUSI TMPEIMETHBIX 3HAHUN 10 XHMHUHU, OCO3HAHHBIA BBIOOD
WHJVMBUAYAJbHOU TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YUYETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEM,
yCrenrHon npodeccnoHaabHON NeSITEIFHOCTH M PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCUOHATIBLHOM CpelIE;

* 3KO0JIOTMYE€CKOr0 BOCIIMTAHUS:

IKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIEeCTBOBAaHMS, HIOHUMAHUE LIEHHOCTH 3[I0POBOT0O U
Oe3omacHoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
GU3UYECKOMY U TMCUXHYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJCHUS
npaBuUil 0€30MACHOTO MOBEICHUSI IPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYAIUSX,
YIPOKAIOIIKNX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJy4YaeMble MPU W3YUYECHUU XUMUH, IS
peleHns 3a4a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON Cpeoi, ISl OBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYpPhl, OCO3HaHUsA TIJ00AJILHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM W MyTedl MX pEelIeHUs MOCPEACTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHOW MPAKTHUKE.

METANIPEIMETHBIE PE3YJbBTATbBI

B cocraBe wmeTanpeagMETHBIX PE3YJbTATOB BBIACISIIOT 3HAYUMBbIC IS
dbopMupoBaHUS MHPOBO33pEHHS OOIEHAy4YHbIE TIOHATUSA (3aKOH, Teopus,
NPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SIKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ITUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IEIOCTHON



HayYHOW KapTHMHE MHpa, U YHHUBEpCAJIbHbIC yueOHble NEHCTBUS (I103HABATENbHBIE,
KOMMYHUKATHBHBIE, DPETYJISITUBHBIE), KOTOpbIE oOOecneynuBaroT (HOPMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4E€OHOMU
NESATENBHOCTH.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIEC YUeOHbIE NeiCTBUA

Ba3oBble JJoruuecKkue JelicTBUA:

YMEHUSL MCMOJb30BATh MPHUEMBI JIOTMYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWI: PacKphIBaTh CMBICH XMMHYECKUX MNOHATHH (BBIAEIATh UX XapaKTEepHBIE
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH IMOHSATUSMH), HCHOJIb30BAThH
HNOHATHUA JJI1 OOBSICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHUH, BEIOWpaTh OCHOBAHUS U
KpUTEpUHU IS KJIacCU(UKALMM XMMHYECKUX BELIECTB U XMMHUYECKUX pEaKLui,
yCTaHaBJIMBATh TMPUUYMHHO-CIEACTBEHHbIE CBA3M MEXKIY OOBEKTaMH HU3Yy4EHHUS,
CTPOUTH JIOTHUECKHE pacCyKJAeHUsl (MHIyKTUBHbBIC, TE€IyKTUBHBIE, [0 aHAJIOTUN),
JIENaTh BBIBOJBI U 3aKIIOYEHUS;

YMEHHE NPUMEHATh B TMPOLIECCE€ T[O3HAHUSA TOHATUSA (MIPEAMETHbIE U
METanpeMETHBIE), CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ »JJIEMEHTa), XuUMUueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaKIMH — IPU PeIIeHuH yuyeOHO-TIO3HABaTeNbHbIX 33/a4, C y4ETOM
9TUX MOJEJBHBIX IPEICTABICHUNA BBISABIATHE M XapaKTEPHU30BaTh CYLICCTBEHHBIC
PU3HAKU U3YYaeMbIX 00BEKTOB — XUMUUYECKHUX BEUIECTB U XUMUYECKUX pEaKIUi,
BBISIBJISAITh  OOLIME  3aKOHOMEPHOCTH, IPUUYMHHO-CIEACTBEHHBIE CBSI3U WU
IPOTHUBOPEYHS B U3y4AEMbIX MPOLECCAX U SABJICHUSIX.

Ba3oBble ucciaenoBareabckue 1eHCTBUA:

YMEHHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIPOCH B KAadye€CTBE WHCTPYMEHTA
NO3HAHHUA, a TaKKEe B KAyeCTBE OCHOBBI Il (POPMHUPOBAHUS THUMIOTE3bI IO
IPOBEPKE NMPABUIbHOCTH BBICKA3bIBAEMBIX CYXICHUM;

npuoOpeTeHre OmbiTa MO IUIAHWPOBAHUIO, OpPraHMU3alMM W TMPOBEACHUIO
YUEHHYECKUX OJKCIEPUMEHTOB, yMEHHME HaOJoJaThb 3a XOJOM IIpoliecca,
CaMOCTOSITENIBHO IIPOrHO3UPOBATh €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIbI T10 PE3YJIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIEIOBAHUSA, COCTABISTH OTUET
0 MpOJIENIaHHOM padoTe.

Pabora c undgopmanmei:

yMEHUE BbIOMpATh, aHAIM3UPOBATh M HHTEPIPETHUPOBATH HH(OpMALUIO
pa3IMYHBIX BUJIOB U (DOPM IpPEICTaBICHUS, MTOTYYAEMYIO U3 Pa3HbIX MCTOYHHUKOB
(Hay4yHO-TIONyJIApHAsl JUTEparypa XHWMHUYECKOTO COJEP)KaHHs, CIPABOYHbBIC
nocobust, pecypcbl MHTepHeTa), KPUTHUECKH OLICHUBATh IPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMALIHIO;



yMEHUE MPUMEHSATh Pa3IuyHble METOJbl M 3alPOChl MPHU MOUCKE U OTOOpE
UHGOpPMAIIMU W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX [JIsl BBITIOJHEHHS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONpPEAEIEHHOTO TUIA, IPUOOPETEHUE OIbITA B
o0JacTl HUCHOJB30BaHUSA HMH(GOPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIH30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIEHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeICTaBICHHS WH(OPMALIUN |
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXHBIMH CXEMaMH, JuarpaMMami,
apyrumu popMaMu rpaduKH U UX KOMOUHAIMSIMH;

YMEHUE UCIOJIb30BaTh W AHAJIM3UpPOBaTh B Ipolecce Y4eOHOU W
UCCIIEIOBATENBCKON J€ATEIbHOCTH MH(POPMAIIUIO O BIMSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIMCTBa M TPAHCIOPTa HAa COCTOSHUE OKPYXKAIOWIEH MPUPOIHOM
Cpelpbl.

KoMMyHHKATHBHbIE YHHUBEPCAJIbHbIE YUeOHbIe AeiicTBUS:

YMEHHs 3aJaBaThb BONPOCHl (B XOJe Auaiora W (WIM) JIUCKYCCUHU) MO
CylecTBy  oOcyxaaeMoil  TeMbl, (OpMYyJIHpPOBaTb CBOM  INPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOTHEHUS MPE/JI0KEHHOH 3a1a4H;

YMEHUSI  TPEJCTaBIATh  MOJYYEHHBbIE  PE3yJbTaThl  MO3HABATEIbHOU
JEeSTeIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JelaTh MPEe3CHTAIHIO
pe3yJIbTAaTOB BBHIMOIHEHUS XHMUYECKOTO HKCIEpUMEHTa (J1ab0paTOpHOTO OIMbITa,
1abopaTopHOI pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBATEIbCKOM  JEATENBHOCTH  TMPU  PEIICHHUH
BO3HUKAIOLIMX NPOOJEM Ha OCHOBE yd€ra OOIIMX HMHTEPECOB U COIIACOBAHMUS
no3unuii (00cyxaeHus, oOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHAIIHS
COBMECTHBIX JCUCTBMI, OIpeAeIeHue KpPUTEPUEB IO OLCHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryjasiTuBHbIE YHUBEpPcaJIbHbIe YueOHbI€ el CTBUS:

YMEHHE CaMOCTOSATEIbHO OMNPENENATh LEIN JeATEIbHOCTH, MJIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSTEeNbHOCTD, BBIOUPATh Hanbosee 3PGeKTUBHBIE CIOCOObI PEIICHUs YYEOHbIX U
NO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WU KOPPEKTUPOBATH
IPEIOKEHHBIA AJITOPUTM  JIEMCTBHM TNPHU BBINOJHEHUM 33aJaHUN C y4ETOM
NOJTyY€HUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEUIeCTBaX U peaklUsX,
OIICHMBATh COOTBETCTBHE IMOJYUYEHHOI'O pe3yjbTaTa 3asBJICHHOW eI, YMEHHE
UCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, Mpe/jlaraeéMble B yCIOBUU 33JIaHUN.

INPEJIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pPe3yNbTaTOB IO OCBOCHHUIO 00S3aTENBLHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (QenepaibHO paboueld Mporpammoi,
BBIJICJIAIOT: OCBOCHHBIE 00YUaIOIIUMHUCS HAYyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBul, crnenuduUUecKkue IS TpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYyYEHUI0 HOBOTO  3HAaHWS, €ro HMHTEPHpETaIuH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U HOBBIX CUTYAITUsIX.

K xonity oOydenus B 8 kjacce npeaMeTHbIC pe3yJabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

e PpAaCKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IOHSTHH: aTOM, MOJIEKYJIa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAST M HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBII 00bEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JIECKTPOOTPHUIATEIBHOCTb, CTEIECHb
OKUCIICHMS, XMUMUYECKash peakius, KiacCUpUKalUsg PEeaKIUid: peaKiuu
COCAMHEHUSI, PEAKUUU PA3JIOKEHUS, PEAKIUU 3aMEIICHHS, PEaKIUU
o0MeHa, PK30- U PHIOTEPMHUUECKUE PEAKIUH, TEIIOBON dPdEeKT peakinu,
PO aTroMa, BJIEKTPOHHBIA CIOM aToma, aTOMHas OpOUTalb, paIUycC
aToMa, XUMHUYECKasl CBsI3b, MOJIIPHAsl U HETMOJspHAs KOBAJEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHWOH, PacTBOP, MaccoBas J0Jis BELIESCTBa
(mpolLieHTHAs! KOHLIEHTPALMS) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATUM U
MPUMEHSITh 3TU MOHITHUS IPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUN;

e HCIONB30BaTh XHUMHUYECKYI0 CHMBOJUKY [JIi COCTaBlEHUS (OpMyI
BEILIECTB M YPABHEHUN XUMUUYECKUX PEAKIINIA;

e OIpENENsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHAPHBIX  COCIUHEHHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCYy COEIWHEHUI IO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAsT M HOHHAas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbici [lepuonnueckoro 3akona [I. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX moyiokeHus B llepmoanueckoit cucreme,
3aKOHOB COXPaHEHHs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YUEHHUSI, 3aK0OHa ABOTapo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuoamaeckoit
CUCTEMbl XHMHWYECKHX DJEMEHTOB: pa3inyaTh MOHITUS «IJIaBHas
noarpynmna (A-rpynmna)» u «nobouynas noarpynna (b-rpynma)», mansie u
OOJIbIIIEe TIEPUOJBI, COOTHOCUTH OOO3HAUYEHHS, KOTOpPhIE HMEIOTCS B
tabmuue «llepuognueckass cucrema XuMHYeckux a3nemeHtoB J[. U.
MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
U paclpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy U COCTaBy YYAacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIIIOBOMY 3D (PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/asi OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4Y€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUA XUMHUYECKHX MpPEBpallcHUNd B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCUTEIBHYI0 MOJEKYJSIPHYIO M MOJISIPHYIO — Macchl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOro JJIEeMEHTa 1o (opmyie
COEIMHEHHMSI, MAaCCOBYIO JOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPABHEHUIO XUMHUYECKOHN pEeaKlnH;

MPUMEHSTH OCHOBHBIEC OIEpAIlMH MBICIUTEIBHON JIEATEIbHOCTH — aHaJU3
U CUHTE3, CpaBHEHHE, 00OOIIEHUE, CUCTEMATHU3AIMIO, KiaccUudUKaIuIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3€U — JIsl MU3y4YEHUs CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIUil, €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HAHUS — HaAOJIOJICHHE, WU3MEpPEHUE, MOJAECIUPOBAHUE, SKCIIEPUMEHT
(peasbHBINA U MBICIICHHBIN);

clenoBaTh  MpaBWjaM  MOJb30BAHMS ~ XMMHUYECKOM  TOCYIoM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXXe IMpaBwiaM oOpalieHus cC
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBHIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TOJYYCHUIO M COOUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJAa M KUCIOpPOAA), MPUTOTOBICHUIO
pPAacTBOPOB C ONPENCIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI  TIO
pacrio3HaBaHUIO PACTBOPOB LIEJIOUYEH U KHUCIIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U IpyTHeE).

K xoniy oOyuenus B 9 kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

pacKpbeIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATHNA: XUMUYCCKUN
DJIEMEHT, aTOM, MOJIeKyJa, WOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTH, JJICKTPOOTPHUIATEIHLHOCTD, CTCTICHD
OKHUCJICHUS, XUMUYECKas PEaKIUs, XUMHUYECKasl CBsI3b, TEILUIOBON A(dekT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pPAacTBOpP,  AJICKTPOJIUTHI,
HEAJICKTPOIUTHI, DJICKTPOJUTHYECKAS JHUCCOIUAIUS, PEAKIMd HOHHOTO
oOMeHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTHMbIC U



HEeoOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCJIUTENIb,  BOCCTAHOBHUTEIb, OKHCIEHWE W  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKAsl CBsI3h (KOBAJCHTHAsl, UOHHAs,
METAJUIMYECKasi), KpUCTAINIMYECKasi pemeTka, KOppo3us METaJUIoB,
CIUIaBbl, CKOpPOCTh XUMHYECKON peaklUHH, MNPeAesIbHO TOIMyCTUMAas
koHueHntpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHMUYECKHUX TOHITHH W
MPUMEHSITh 3TU MOHSTHUS TIPU OMUCAHUU BEIIECTB U UX MPEBpaIlCHUM’;
WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJHMKY JUIsl COCTaBJiCHHUS (hopmyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIU;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMUYECKUX DJIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpeen€éHHOMY KJIacCy COEIMHEHH Mo (QopMyiaM, BUJ XHMHYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAs, METAJJIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij] UOHA MO XMMHYECKo (opmylie, XxapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEAUMHEHUW, THI KPUCTALNINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbich Ilepmommueckoro 3akona J[. W. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
tabmunyio (opmy Ilepuogmdeckoil cUCTEMbl XUMUYECKUX JJIEMEHTOB:
paznyarh TMOHSATUS «TJlaBHash mnoArpynmna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynmna)», wmanbsle u OOJbIIME TEPUOJBI, COOTHOCUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TMEPUOJAMYCCKONW Tadnmie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (CcoCTaB M 3apsj sapa, oOIIee YHCIO JJIEKTPOHOB U
pacmpenieieHde MX IO JJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB U MX COCAUHECHHUHN B
npejenax MajlblX NEPUOIOB U TIABHBIX MOATPYIIL ¢ YUYETOM CTPOCHHS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAHUUECKHE BEILECTBA,
XUMHUYECKUE peakiuu (M0 YKCIy U COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIIECTB, MO0 TEIIOBOMY 3D (DEKTy, 0 M3MEHEHUIO CTCIICHEH OKUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIHME U CIEIUPUUECKUE XUMHUYECKHE
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIIECTB, IOATBEPKAAasi OINHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUK;

COCTaBJISITb YPABHEHUS JJIEKTPOJIUTHUYECKOW JAUCCOUMALUHA  KHUCIOT,
LIEJI0YEN U COJIEH, MTOJHBIE U COKPAILEHHBIE YPAaBHEHUS PEAKLIMI HOHHOTO



oOMeHa, YypaBHEHHS peakIuid, TOATBEPKIAIONINX CYIIECTBOBAHHE
TCHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphiBaTh CYIIHOCTh OKHCIIHTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca 3THX PEaKIni;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX IPEBPAICHUNA B Pa3IMIHBIX
YCIIOBUSIX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO [IOJIFO XHMHYECKOTO JJIEeMEHTa 1o (opmyre
COCTMHEHMSI, MAaCCOBYIO JIOJIFO0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIIHH;

coONroaTh  TpaBWia  TOJB30BAHHWS ~ XHUMHUYECKOH  IMOCYIO0M |
Ja00paTOpHBIM  OOOPYJIOBAaHMEM, a TakK)Ke IMpaBWIa OOpaIlCHHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITTOJTHCHHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB IO TIONYYCHHIO W COOWPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO rasa);

NPOBOJNTH  PEaKIWW, MOATBEPKIAIONINE  KAueCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PacloO3HABATH OIBITHBIM MyTEM XJIOPHI-, OPOMHU/I-,
nonua-, kapOonar-, docdar-, cunmkar-, cymnbdar-, THIPOKCHUI-UOHBI,
KaTHOHBl AMMOHHUS M WOHBI M3YYCHHBIX METAJLIOB, MPHCYTCTBYIOIINEC B
BOJIHBIX PacTBOpaxX HEOPTAHUYECKUX BEIECTB;

PUMEHSTh OCHOBHBIC OIEpAIlM MBICTUTCIBHONW JESITCIIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OO0O0OIEHHE, CHUCTEMATU3allhi0, BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHbIC METOJbI TIIO3HAHUS —
HaOI0IcHNE, W3MEPEHHEe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peallbHBIA |
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KNIACC
KoanuecTBo yacoB
IIpakTn4yeckue
Ne HanmeHoBaHMe pa3/ie/ioB U KOHTDOMLHEL paboTsl (¢ DJIeKTPOHHBIe (HM(pPOBbIE)
n/n TeM MPOrpaMMbl Bcero pado TI:) : Z;Z;;’;ZZZZZZ’; pi o0pa3oBaTe/ibHbIE PeCYPChI
ecmecmeenHHo-Hayinou
U mexHojiocuueckou
Hanpael1eHHOCMU
«Touka pocmay)
Paznea 1.IlepBoHavanbHble XMMUYECKHE TOHATHS
XuMmusi — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmmoreka [JOK
MPAaKTUYECKOU AEATEIIBHOCTH https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
12 BerectBa 1 XuMu4deckue 15 | Bbu6nuorexa [JOK
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3jnen 2.BaxxHeiiine npeacTaBuTe 1M HEOPraHU4eCKNX BelleCTB
)1 Bosnyx. Kucnopon. [Tonsatue 6 bubmmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopon.Ilonsarue o kucinorax 2 1 bubmmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [lonstue 06 5 1 1 bubaunoreka IIOK
OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIaCCHI 1 | | bubmuoreka [JOK

HEOPraHWYECKUX COCTMHEHUIN

https://m.edsoo.ru/7f41837¢c



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

Hroro no paszneny 30

Paspnen 3.Ilepuoanyeckuii 3akon u [lepuoagnyeckas cucrema xumnueckux 3jiemMenToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi CBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE peakuuu

[Tepronuueckuii 3aKOH 1
31 [Tepuonuueckas cucrema 7 bu6muoteka LIOK
XHUMHYECKHX 3J1eMEeHTOB /I, 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aroma
XuMUYecKas CBS3b. BuGmiorexa [{OK
32 OkucimensHo- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUU
but6mmoreka [JOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68 4
I[TPOT'PAMME



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

9 KVIACC

KoJsnuyecTBo 4acoB

IIpakTHyeckue
padorl (c DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uenonvsosanmen (undgposbie)
Ne i/ Konrtpoabnble | 06opyoosanusn
NMPOrpamMMmblI Bcero paGoTs: uenmpa o0pa3oBaTejibHbIE
ecmecmeenno- pecypcebl
HayuHou u
MEXHO102UYECKOU
HanpaejleHHocmu
«Touka pocmay)
Pa3znen 1.BemecTBo 1 XUMHYECKHE PeAKIMHU
11 [ToBTOpEeHME U yrayOneHne 3SHaHU! 5 1 bu6muoreka LHIOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [JOK
’ peakiui https://m.edsoo.ru/7f41a636
13 DJIEKTPONIMTHYECKAS JUCCOLAALIMS. 2 1 1 bu6muoreka LIOK
' XHUMHUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasaeny 17
Paznen 2.HemeTanibl M UX cOeIMHEHUS
21 OO0mas xapakTepuCTHKa XUMHUIESCKUX 4 1 bubnmnoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["amorensl https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTHKa XUMUYECKUX
R bubmmoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' TPYHIIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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0611_[3}[ XapPaAKTCPUCTHKA XUMHWYCCKUX

bubnuoreka [JOK
24 IVA- .
BHeMeHT\,OB VA-rpymmeL. Yriepos u 8 https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCIUHEHUS
Hroro no pasaeny 25
Paznena 3.MeTa/JIbI 4 HX COeTMHEHHUS
. bubnmoreka [IOK
3.1 06 4
HIHE CBOHCTRA METaILIoB https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
32 Baxkueiinine MeTaaibl U UX COCAUHCHUS 16 hitos://m.edsoo.ru/7F41 2636
Uroro no pazneny 20
Pa3zpnen 4. Xumus u okpy:kamomas cpeaa
4.1 BemntecTtBa 1 MaTepHaibl B )KU3HHU UeI0BEKa 3 buGnnorexa [IOK
' Hl P https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHoe BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

(Il) Xwumus, 8 xknacc/ I'abpuensu O.C., Octpoymos N.T'., Cnankos
C.A.,Axunonepnoe obmiectBo «M3narensctBo «IIpocBemieHne»
(IIT) Xumus, 9 xknacc/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos
C.A.,AkmmonepHoe o6miectBo «M3marensctBo «IIpocBemieHue)

METOJIUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

8 Tlabpuensu O.C. UzyuaeM Xumuio B 8 KJI.: TUIAKTHYECKUE MaTEPHAITBI /
O.C. I'abpuensn, T.B. CmupnoBa. — M.: bauk mitoc

9 Xwumus: 8 Kj1acc: KOHTPOJIbHBIE U MPOBEPOUYHBIE paboThI K yueoHuky O.C.
INabpuensna «Xumus. 8 xkinace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakoBa u ap. — M.: Jlpoda;

10I"a6puensa O.C., Buckoboitaukosa H.I1., Smykoa A.B. Hactonbhas
KHHTa yunutens. Xumus. 8 ki.: Mertoauueckoe mocodue. — M.: Jlpoda;

11T a6puensna O.C., Pynos H.H., TonkynoB B.W. Xumuueckuii 5KCIIEpUMEHT B
mkose. 8 kinacc. — M.: [Ipoda

12 Ta6puensan O. C., OctpoymoB U. I'. HacronbHast kHura yuutens. XUMHs.
9 k11.: Metoauueckoe nocodbue. — M.: Ipoda, 2018r

13 Xwumus. 9 k 11.: KonTposnbHbie 1 ipoBepouHbie padoThl K yuebuuky O. C.
IMabpuensna «Xumus. 9 / O. C. IN'abpuensn, I1. H. bepeskun, A. A. Ymiakosa u
ap. — M.: Jlpoda, 2019r.

14 T'abpuensan O. C., OctpoymoB U. I'. U3yyaem xumuto B 9

K JI.:/Innaktnyeckue marepuansl. — M.: bauk mmoc, 2019r.

15 Ta6puensan O. C., Smykosa A. B. Pabouas tetpanp. 9 ki. K yueObuuky
O. C.I'abpuensna «Xumus. 9». — M.: [Ipoda, 2018r.

16 Tabpuensn O. C., Bocko6otinnkosa H. I1. Xumus B Tectax,
3aiavax,ynpaxHeHusx. 8— 9 k. — M.: Jlpoda, 2019r.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

—CD «Heoprannueckas XuMHsD», U31ATEIBCTBO « Y UUTEIIb)

—CD «1Ikona Kupwiia u Medoausi», u3aaTenbCTBO « Y UUTENb

—Xumus. [Ipocsemenne «Heopranmueckas xumusi», 8 kiacc. (Ha 2-X JUCKax)



—Xumusi (8-11 kmacc). Bupryanbnas nadopatopust (yueOHOE 2JIEKTPOHHOE
W3/1aHue).

MATEPUAJIBHO-TEXHUYECKOE OCHAIIEHUE
O6opynoBaHue IIEHTPA €CTECTBEHHO-HAYYHON U TEXHOJIOTHYECKON
HanpaBieHHOCTH «Touka poctay:

—1udpoBas tabopaTopus (yueHUUYECKas );

—KOMIUICKT MOCY/IbI AJIs1 yYEHUYIECKUX OIBITOB;

—Habop OI'9/EID;

—MHOTO()YHKIIMOHAJILHOE YCTPOUCTBO;

—HOYTOYK.



