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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepanbHOl pabouei MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XUMHUHU CIYKUT OCHOBOM Juisi (OPMHUPOBAHMS MUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEU
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPEaeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHUYECKON XHUMUHU.

CrpykTypa cojiepkaHus MPOTrpaMMbl MO XUMHUU CPOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— a@TOMHO-MOJICKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI PYHKITUN OOBSICHEHUS U TIPOTHO3UPOBAHMS CBOWCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBICYECHUEM 3HAHUN U3
paHee M3YUYEHHBIX yueOHBIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kiaacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUU —
BOKHEHIMX (PAaKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUM, TOCTYIHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
dbopMHpPOBaHUY U PA3BUTUU MMO3HABATEIbHBIX YMEHUM U X TPUMEHEHUU B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHMs] Ha CHCTEMaTHYeCKOoe MpUOOIIeHHE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIller0o MHUpa, UCIOJIb3YyS 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XUMHHU, TPUMEHATh UX MPU PEUICHUH TPOOJIEM B IOBCETHEBHOM )KU3HU U TPYAOBOM
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMiIsl U HANPaBICHHOCTH JalTbHEHUIIETo
oOyJeHus.

Oo11ee Yrciio 4acoB, OTBEAEHHBIX JIIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpa3zoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCTHIE BElIeCTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peaKLni (COeTUHEHMS], pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢u3nYeCKnX CBOMCTB OOpa3lOB HEOPraHWYECKHMX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKUX peakiuii (pa3iokKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMeceil: C MOMOINbI0 MarHuTa, (QUIbTpOBaHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
ConmM, HAONIOJCHWEe W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUA  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelIeCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoma. CrocoObI
NOJlydYeHHUsl KUCJIOopoJa B JIabopaTOpuM M MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 ekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBopsl.
HaceolllieHHbIE M HEHACBIIIEHHBIE PACTBOPBLI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOABbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoZie U B KU3HU 4deloBeKka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHre NpUPOIHBIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJIepKaHUs KUCIopoJa B BO3yXe, MOTyUCHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus ropeHus (rmokapa), 03HakOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHHE OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IloB HEOPTraHUUECKUX BEIIECTB PAa3IMUHbBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIM3aluy, IOJYyYEHUE HEPaCTBOPHUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbl U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuui
(ropenue, peakliiy pa3ioKeHHsI, COSUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIA, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIE
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHOJOB, KNS, KaJIbLU U UX COSUHEHUIN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAIUIMYECKOU PEHIETKHU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKHX peaklii Mo pa3auyHbIM MpU3HAKaM (IO YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEaKUUU W TOJIOKEHUE XHUMHYECKOIO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIMU OT
BO3JICUCTBUSI  Pa3MYHBIX  (PAKTOPOB, HCCIECAOBAHUE  AJIEKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca JUCCOLMALIMHN KHCIIOT, IIEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (rOpeHue, peakuuu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmiasi xapakTepucThkKa TrajoreHoB. OcCOOEHHOCTH CTPOEHHUsI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTallylaMH, uienodamu). XiopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpuMeHeHue. JlendcrBue xiaopa U
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHAUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, puznueckue 1 XMMHUIECKHUE CBOMCTBA (00IUeE KaK MPeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnaenue cepsl U €€ COCAUHEHUM B IPUpPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUSA. A30T, paclpoOCTpaHEHHE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHast kuciora, PU3NICCKUE U XUMUUYECKHEC CBOMCTBa, IOJydYCHHE.
Hcnonb3oBanue (pochaTroB B KaUeCTBE MUHEPATBHBIX YAOOPEHUM.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, (pU3NUECKHEe U XMMHUECKHUE CBOICTBAa. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, uX (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBS3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATbHOTO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3¢ dekT. YronbHas
KACTIOTa U €€ COJIM, UX (PU3MYECKHME M XUMHUYECKHE CBOICTBA, INOJyY€HUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriiepoaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJI, TJIMIEPHUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEDTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kuciote. CHIMKATHI, UX UCIOJb30BaHUE B OBITY, B
MPOMBIILICHHOCTH. BakHellne CTPOUTENIbHbIE MaTepHallbl: KepaMHUKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lloB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJICHHUE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTeHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHI, U3YyYEeHUE XUMUUECKUX CBOMCTB pa30aBI€HHON CEpHOMN KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (GochopHBIX yI0OpeHui, TOJyYeHHe, COOMpaHne, paclio3HABaHUE U M3YUYEHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochar-moH U U3yyEeHUE TMPU3HAKOB MX TMPOTEKAHUsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), HM3Y4YEHHE MOJENel KpPUCTAUIMYECKUX pEmETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, paclo3HaBaHUE U U3yUEHHUE CBOMICTB YIJIEKUCIIOIO rasa, MpoBEICHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeillline HeMeTaulbl U HX
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJJIMYECKas ~ KpPUCTA/UIMYeCcKas  pemeTka.  DJIEKTPOXUMUYECKUU  psif
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi M Kaius. [IpumMeHeHHe IIeNOYHBIX METalIOB M HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxknelume coequHeHus Kaabus (OKCH, TUIPOKCU, coin). KECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHA W THAPOKCH]IA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOWMCTBA U TOJTyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg W HATpUsl C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aja4y Mo TeMe «BakHeilme
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarolleld cpeanl (MpeaeibHasi JTO0MmyCcTUMast
KOHIIEHTpalus BemecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKHUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU U3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOmIre ecTeCTBEHHO-HAyUHBIE MOHATHUSA: HAYyYHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukauus, TMEePUOAUYHOCTb, HaOIIO/EHUE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aTOM, HIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIbI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CIuiaBbl, (U3MUYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 11O XUMHWHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI MPOTPaMMBbl OCHOBHOTO 00mIero oOpa3oBaHMs
JOCTUTAIOTCS B X0/1€ OOYYCHHS XMMUU B €UHCTBE YICOHON M BOCIIUTATEIHPHON NEATEILHOCTH
B COOTBETCTBHH C TPAJUIHUOHHBIMH POCCHHUCKAMU COIHMOKYJIbTYPHBIMA M JTyXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMH, IPUHATHIMU B OOIIIECTBE MPaBWJIAMH U HOPMaMU TIOBEJICHUS U
CIIOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COIMATN3AINN 00yJatOIIuXCsl.

JIMIHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIONTUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHCHTAIMN M PACIIUPEHUE OIbBITA JACATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOT'O OTHOIIICHUSI K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY
HACJICANIO, TTOHMMaHUS 3HAYCHHWS XWMHYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIECCTBA,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW MH(POpMAIIUEH O MEPETOBBIX JOCTHKEHUAX M OTKPBITHIX
MHUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 YCTPOWCTBE
MUpa 1 O0IIeCTBa;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABIICHUS] O COIMAIBHBIX HOPMAax W TPABWJIAX MEKIUYHOCTHBIX OTHOIICHUIN B
KOJUICKTUBE,  KOMMYHHKAaTHUBHOW  KOMIICTGHTHOCTH B  OOIIECTBEHHO  ITOJIE3HOM,
y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM M JIPYTUX BHUIAX JEATEIbHOCTH, TOTOBHOCTU K
pPa3HOOOpa3HOW COBMECTHOM JESTENBHOCTHA IPHU BBHINOJHEHWU YYE€OHBIX, IMO3HABATEIBHBIX
3a/1a4, BBHITTOJITHCHUH XHMHYECKUX IKCIIEPUMEHTOB, CO3JITaHUN YICOHBIX MTPOCKTOB, CTPEMIICHHSI
K B3aMOITOHUMAaHHUIO U B3aHMOITOMOIIIN B MPOIIECCE ATOW yUeOHOM AeATETPHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJIEHWE M TMOCTYNKH CBOMX TOBApHUIIECH C TMO3WUIUA HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEC/ICTBUI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEMIECTBE M XUMHUYECKOHW  peaKIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIIONINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAyYHOM KApTUHBI MHpA, TMPEJACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOTHON CPEIO, O pOH
XUMUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHBIC MOTHBBI, HAaIlpaBJIEHHbIC HA TOJYyYEHHWE HOBBIX 3HAHWUW 10 XHWMHH,
HEOOXOAMMBIC JJIT OOBSICHEHUS HAOIIOJAEMBIX IPOIECCOB W SIBJICHHM, IO3HABaTEILHOM,
WH()OPMAITMOHHON M YU TATEIILCKOW KYJIbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSATEILHOM PaObOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JMUTEPATYPOH, MTOCTYITHBIMU TEXHUYECKUMHU CPEJCTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHUIO M TMO3HAHMIO, JHOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMm000pa30BaHUI0, TPOCKTHOM U MCCIIEOBATEIBCKOM IEATETLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHS 00yUY€HUS B JlaIbHEHIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:
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OCO3HaHWE IIEHHOCTH JKWU3HHU, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 37I0pPOBBIO,
YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KW3HW, OCO3HAHWE TOCIEACTBUNA M HENPHUATHE BPEIHBIX
MPUBBIUCK (YMOTPEOIICHUs AJIKOTOJs, HAPKOTUKOB, KypEHHUS), HEOOXOIUMOCTH COOIIIOICHHUS
npaBwil 0€30MaCHOCTH TMPH OOpalleHWd ¢ XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOM
KU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY H3YyUCHHIO TIpodeccrii U Tpyla pa3IudHOro POIa, YBaXKEHUE K
TPyIy W pe3ylbTaraM TPYAOBOW IEATEIHHOCTH, B TOM 4YHCIIC Ha OCHOBE NPUMCHCHHUSI
NpEeIMETHBIX 3HAHUH TI0 XWMHH, OCO3HAHHBIM BBIOOp WHAWBUAYAIBHONH TpPAaCKTOPHH
NPOJOJDKEHUsT 00pa3oBaHUsl C yYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMWH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCTIENTHONW MPOGECCHOHATBHON NEATEIPHOCTH H
Pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOBHOCTH aIalITUPOBATHLCS B TPOPECCHOHATIBHOMN CPEle;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUSI:

AKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIIICHUE K MPUPOJIE KaK UICTOYHUKY KU3HHU Ha 3emIie,
OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE IIEHHOCTH 3JI0POBOTrO U Oe30macHoro odpasza >KU3HH,
OTBETCTBEHHOE OTHOIIICHHWE K COOCTBEHHOMY (DH3UYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOACHUS TTpaBUil 0€301aCHOT0 TOBEICHUS ITPU pabOTE C BEIIECTBAMH,
a TaKXe B CUTYaIMSIX, YyTPOKAIOIIMX 3/I0POBbIO U KU3HU JIOJICH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUA, MOJy4aeMble MPU U3YYCHUM XUMHH, ISl PEIICHUs
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIEH IPUPOTHON CPEIOH, AJIs MOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJbTYPbI, OCO3HAHHS TJIOOQTBHOTO XapaKkTepa dKOJOTHICCKUX MPOOJIEM U IMyTeH WX PEIICHUS
MTOCPEICTBOM METOJOB XUMHH, SKOJOTHIECKOTO MBITTUICHHSI, YMEHHS PYKOBOACTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHUKATUBHOU U COIIMAIIBHON MTPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranmpeaMeTHBIX PE3yNbTaTOB BBIICISIOT 3HAYMMBIE IS (DOPMHUPOBAHMSI
MHPOBO33pEHHUS OOIIEHAYYHBIC TTOHATHUS (3aKOH, TCOPHS, IPHUHIINI, THIIOTe3a, (GaKT, CUCTEMA,
MPOIIeCC, SKCTICPUMEHT H JIPYTOE. ), KOTOPHIC UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YICOHBIX
MpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH W3 3THUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE
0 LIETTIOCTHOM HAyYHOU KapTHUHE MUPA, U YHUBEPCAJIbHbIE YU4eOHbIC JeHCTBUS (TT03HABATEIbHEIC,
KOMMYHHUKATHUBHBIC, PETYJISATUBHBIC), KOTOpPBIC 0OecrneunBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TTAHUPOBAHUIO U OCYIIECTBIICHUIO YICOHOMH ACATEITHHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

YMEHUS WCIOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHWW 3HAHUIA:
pacKphIBaTh CMBICT XUMHWYCCKHX TIOHATHHA (BBIACTATH HMX XapaKTepHbIC IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTHUMH TOHITHSAMU ), HCTIOJIB30BaTh TIOHATHS 111 OOBSICHCHUS
OTNIETBHBIX (DAKTOB W SIBJICHUI, BBIOMpATh OCHOBAHMS M KPUTEPUU IS KIACCHU(PUKAIMH
XUMUYECKUX BEIIECTB M XUMUYCCKUX PEAKIIUA, YCTAaHABIMBATh TPUUYUHHO-CIICACTBEHHBIC CBSA3U
MEXIy OOBCKTaMH H3yYCHHUS, CTPOUTHh JIOTHYECKHE pacCykIeHus (WHIyKTUBHEIC,
JIEAYKTUBHBIC, TT0 aHAJIOTHH ), JIeJaTh BHIBOJIBI M 3aKITFOUCHHS,

yMEHHUE MPUMEHSITHh B MPOIECCE MO3HAHUS TOHATHS (MIPEAMETHBIC W METaNpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, UCIOJIb3yeMble B XWMHUHU, MPEOoOPa30BHIBATH HIUPOKO
MIPUMEHSEMbIE B XUMUU MOJICIIbHBIE MPECTABICHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
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XUMHuueckas (opMysla M ypaBHEHHE XUMHUYECKOW peakUMM — IpU PELIEHUH Yy4eOHO-
MIO3HABATEJIbHBIX 3a7a4, C YYETOM OTUX MOJEIbHBIX MPEACTAaBICHUI BBIABIATE H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA M3yYaEeMBIX OOBEKTOB — XMMHUYECKHX BEILIECTB U
XUMHUYECKUX PEaKLUi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHbBIE CBSI3U U
IPOTUBOPEYMSI B U3yHaeMbIX IPOLIECCAX U SBJICHUSX.

Ba3oBhle ucciieqoBareLCKue JeCTBUSA.

YMEHHUE HUCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHMS, a
TakK€ B KaueCTBE OCHOBBI ISl (DOPMHUPOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHUH;

OpUOOpEeTEeHNE OMbITa 0 IJIAHUPOBAHUIO, OPraHU3alMUd U MPOBEICHUIO0 YYEHHUECKUX
AKCIIEPUMEHTOB, yMEHHUE HAOII0JaTh 3a XOJ0M IIPOLIECCa, CAMOCTOSITENIBHO IPOTHO3UPOBATH €TI0
pe3ynbTaT, GOopMyIupoBaTh OOOOIIEHHUS W BBIBOJBI MO Pe3yJibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMSI, COCTABIATh OTUET O MPOAEIIaHHON padoTe.

Pabora ¢ nndopmanmueii:

yMEHHE BbIOUpaTh, aHAIU3UPOBATh U HHTEPIIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
u GopM TMpeACTaBICHUS, MOJYYAaEMYI0 U3 pa3HbIX MCTOYHUKOB (HAYyYHO-TIOMYyJIsIpHAs
JuTEpaTypa XHMMHYECKOrO COJIepKaHMs, CIpaBOYHblE mocoOus, pecypchl HMHTepHera),
KPUTUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE IPUMEHSTH pPa3IUYHbIE METOBI U 3aIIPOCHI PU NIOUCKE U 0TOOpE MH(OPMALIUU U
COOTBETCTBYIOILIUX JITAHHBIX, HEOOXOJMWMBIX JI BBIINOJHEHUS Y4€OHBIX M IMO3HABATEIbHBIX
3a7lad  ONpEeNEelIEHHOr0 TUMNAa, NPHOOpPETeHHE OmbiTa B  00JACTH  HCIOJIb30BaHUS
MH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUW, OBJIAJIEHUE KYJIbTYPOH aKTHBHOIO
MCIIOJIb30BAaHUSl PA3JIMYHBIX MOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAJIBHYIO
dbopMy mnpezacTaBieHUs MHPOPMALMM U WILTIOCTPUPOBATh peEIIaeMble 3a7aud HECI0KHBIMU
CXeMaMu, IuarpaMmmamu, IpyrumMu popmamu rpa@uky U1 uX KOMOMHALMSIMU;

YMEHHUE HCIOJIb30BaTh M AHAJIM3UPOBATH B IMPOLECCe Y4EOHOM M HCCIeAoBaTENIbCKOM
AEeATEeNbHOCTH HMH(MOPMALMIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIbCKOrO XO3iCcTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAKOIIEH PUPOTHOM CpEbI.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC YYeOHbIe NeHCTBHA:

yMEHHUs 3aJaBaTh BONPOCHI (B XoJe Auanora M (WJIM) AUCKYCCHUHU) TO CYIIECTBY
oOcyxmaemMol Tembl, (OPMYIUPOBaTH CBOM MPEMAJIOKEHUS OTHOCHTEJIBHO BBITOJTHEHUS
NPEJI0KEHHOM 3374,

YMEHUS PEICTABIATH ITOJIYYEHHBIE PE3YJIBTATHI I03HABATEIIBHOM JIEATEIBHOCTH B YCTHBIX
M TMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUUI0 pPE3yJIbTATOB BBINOIHEHUS XHUMHYECKOTO
AKCcIepuMeHTa (71a00paTopHOro OMbITa, JA0OPATOPHOM PadOTHI MO HCCIEIOBAHUIO CBOWMCTB
BEIIIECTB, y4eOHOI0 MPOEKTA);

YMEHHs Y4EOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JI€ATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MPOOJEM Ha OCHOBE yuéTa
OOILIMX MHTEPECOB U COTrJAcOBaHUS MO3MUIMN (0OCYyXAeHHs, OOMEH MHEHUSIMU, «MO3TOBBIE
HITYPMbI», KOOPJUHAIMS COBMECTHBIX IEUCTBHI, ONpeIeJICHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOM paboThI U JpyTHE).

PeryisiTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

16



YMEHHUE CaMOCTOSATENILHO ONPENEIATh UEIU AESITENbHOCTH, INIAHUPOBATH, OCYIIECTBIIATD,
KOHTPOJIMPOBAaTh U MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCTH, BBHIOMPATH
HaumbOonee HSQPQekTuBHbIE CHOCOOBI peleHUusT y4eOHBIX U [O3HABATENbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM ACHCTBHUI MpU
BBITIOJIHEHUU 3aJlaHUi € Y4€TOM TIOJIyYEHHsS] HOBBIX 3HAHUM 00 HU3y4daeMbIX OOBEKTaxX —
BEILIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATa 3asBICHHON €M,
YMEHHE UCIOJIb30BATh U AHAITU3UPOBATH KOHTEKCTHI, IIPEJIaraéMble B yCIIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pPE3yJNbTaTOB IO OCBOCHUIO 0053aTE€IBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (QenepanbHOil paboyell mporpaMMol, BBIJCHSIOT: OCBOEHHBIC
OOy4alolMMUCSl HAy4YHbIC 3HAHHS, YMEHHs W CHOCOObI JEHCTBHUH, cnenupuvecKue s
npeaIMeTHOW o0nacTh «XHUMHS», BHIBI JEATEIBHOCTH MO MOJyYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U MPUMEHEHUIO B Pa3IMUHbIX Y4eOHBIX U HOBBIX CUTYalIHAX.

K xoniy oOydyenust B 8 kiacce npeamMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

e PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUN: aTOM, MOJIEKYJA, XUMUYECKHM
AJIEMEHT, TNPOCTOE BEUIECTBO, CIOXHOE BEUIECTBO, CMECh (OJHOPOJAHAA H
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCHUTEIbHAs aTOMHAas WM MOJEKYJSIpHAs Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI MACCA, MACCOBAs JI0JIs1 XUMUYECKOIO JIEMEHTA
B COCIMHEHUHU, MOJSpPHBIH O0O0OBEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATENIBHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKAsl peaklusl, Kilaccupukanus
pEaKIUi: peaKIUHd COCIUHEHUS, PEAKIIUN PA3JIOKEHNS, PEAKLIINN 3aMEIICHUS, PEAKIIUN
o0OMeHa, 3K30- U SHIOTEPMHUUECKHUE PEaKuu, TEMI0BoN 3(h(PEeKT peakuuu, SApo aToMa,
AJIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOuTalb, paJuyc aToMa, XMMHUYECKas CBs3b,
MOJISIpHAs W HENoJIApHAs KOBAJIEHTHAs CBA3b, MOHHAS CBsI3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBas J10Jis BellecTBa (MPOLIEHTHAs: KOHIEHTpALKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHSATHUH M MPUMEHATH 3TH
NOHATHUS IPH ONMCAHUU BEIIECTB U UX MPEBPAILECHUN;

e HCIOJIb30BAaTh XHWMHYECKYI0 CHMBOJMKY JMJii COCTaBJIeHHUS (OpMyn BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e ONpEAeNATh BAJEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSIX, CTEMEHb
OKHCJIGHUSI 3JIEMEHTOB B OWHApHBIX COEIUHEHMSIX, MPUHAAJIC)KHOCTh BELIECTB K
onpefeNéHHOMY KJIacCy CO€IMHEHUH 1o (opmynaMm, BUA XUMHUYECKOH CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbIch [leproanueckoro 3axkona [[. 1. MenneneeBa: 1eMOHCTpUPOBATH
NOHUMaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT MX
nosioxkeHuss B Ilepuonnueckold cucrteMe, 3aKOHOB COXPAaHEHHsSI MacChl BEILECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUYEHMs, 3aKOHa ABOTaipo;

e OINUCHIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy I[lepuonnyueckoir CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: Pa3jvyarTh MOHATUS «TJaBHas noArpynna (A-rpymma)» u
«moboynass mnoarpynna (b-rpynmna)», manble u Oonbline NEPUOABI, COOTHOCUTH
0003HaueHHUsA, KOTOpble uMmeroTcsi B Tabmuie «llepuonnyeckas cucreMa XUMHUYECKHX
anemeHTOB JI. 1. MenaeneeBa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
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XUMHUYECKUX BJEMEHTOB (COCTaB MW 3apsija sAapa, oOllee YHCIO DJIEKTPOHOB U
pacrpeeneHre Uux Mo 3JIEKTPOHHBIM CJIOSIM);

e KJacCU(PUIIUPOBATH XUMUUYECKHUE DJIEMEHThI, HEOPTAHUYECKHUE BEIECTBA, XUMHUIECCKUE
peakiuuu (MO0 YHUCITYy U COCTaBY YYACTBYIOIIMX B PEAKIMM BEILIECTB, MO TEILIOBOMY
dddekry);

e XapakTepu30BaTh (OMHUCHIBaTH) OOIIME XMMHYECKHE CBOMCTBA BEUIECTB Pa3IUUYHBIX
KJIACCOB, MOJTBEP)KJasi  ONHWCAHUE MpUMEpaMU  MOJEKYJISIPHBIX  YpPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTENIbBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB, MACCOBYIO
JOJTII0 XUMHYECKOT0 JIEMEHTa 1Mo (JOpMyJie COeAMHEHUS, MaCCOBYIO JIOJIO BELIECTBA B
pacTBope, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN PEaKInu;

e TMPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON NESITEIBHOCTH — AHAM3 U CUHTE3,
CpaBHEHHUE, 0000IIEHUE, CUCTEeMATU3AIUI0, KIaCCU(UKAIUIO, BBISIBJICHUE MPUUMHHO-
CJIEJICTBEHHBIX CBA3€W — JIJI1 M3YyYEHUsS CBOMCTB BEIIECTB U XUMHUUYECKHUX PEAKIIUU,
€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOIIOEHUE, U3MEPEHHE, MOJIETUPOBAHKE,
AKCIIEPUMEHT (pPEaJIbHbIN U MBICIICHHBIN);

e CIEJOBaTh IMpaBUJIaM IIOJIb30BAaHUA XUMHUYECKOW TOCYyJol U J1abopaTOpHBIM
o0opyJI0BaHUEM, a TaKXe IMpaBUjiaM OOpaIlleHUs C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIUSIMU TI0 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO
U coOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOJAOPOJAa U KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOU J0JIEU PAaCTBOPEHHOIO BELIECTBA, [UIAHUPOBATH
U MIPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI MO0 PAaCIO3HABAHUIO PACTBOPOB ILIETIOYEH U
KHCJIOT C IOMOIIbIO MHIUKATOPOB (JaKMYyC, (eHON(PTaTICHH, METUIIOPAHK U IPYTHE).

K xoHy 00y4yeHus B 9 kjacce nmpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaxaTbh C(HOPMHUPOBAHHOCTh y 00YHAIOIUXCS YMEHUI:

e PpACKPBIBATH CMBICI OCHOBHBIX XMUMHUYECKHX MOHSATHUN: XUMUYECKHUI 3JIEMEHT, aTOM,
MOJIEKYyJa, HOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPUILIATENIBHOCTh, CTENEHb OKUCICHHS, XMUMHUYECKas pPEaKUUs, XUMUYECKas
CBA3b, TEIJIOBOU 3PPEKT peaKiuu, MOJib, MOJSPHBIA 00BEM, PACTBOP, INEKTPOIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOJUTUYECKAST JTUCCOIMAIINS, PEaKIUU HMOHHOTO OOMEHa,
KaTamu3aTop, XMMHUYECKOE€ paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAaKIUU,  OKUCIUTEIb,  BOCCTAHOBUTEID,
OKHCJIEHME W BOCCTAHOBJICHHE, aJUIOTpONHs, aM(OTEpPHOCTb, XMMHUYECKas CBS3b
(KoBaJieHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTaJUIMYecKas pemeTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peaKkluu, MNpelesIbHO JOMyCTUMast
koHuentpamus [ [/IK BenrecTsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX MOHSATUUH W TPUMEHATHh ATU
MOHSTHUSI TIPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIMOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JISI COCTaBlieHHWs (OPMYJT BEIIECTB H
YPABHEHHUN XUMUYECKUX PEAKLINM;
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OTPENENATh BAJICHTHOCTh W CTENEHb OKHUCICHUS XWMHUYECKUX OJJIEMEHTOB B
COEIMHEHUIX PA3IMYHOTO COCTaBa, MPHUHAJJICKHOCTh BELIECTB K OINpEeAeIEHHOMY
KJIACcCy COEIMHEHUH mo ¢opMyiaM, BUA XUMHYECKON CBSI3U (KOBAJCHTHAs, MOHHA,
METAJJIMYecKasi) B HEOPTaHWYECKUX COCJAMHCHUSAX, 3apsA] HOHA 10 XHUMHUYECKOU
dopmysie, XapakTep Cpelbl B BOJHBIX PACTBOpaX HEOPTaHMUYECKUX COCIWHEHUH, THII
KPUCTAIUTMUECKOHN PErIETKN KOHKPETHOTO BEIECTBA;

packpeiBath cMbIci [leprnoanueckoro 3akona /[[. . MenaeneeBa u JEMOHCTPUPOBATH
€ro NOHMMaHHUe: OMHUCHIBATh M XapakTepu3oBaTh TabmuuHyio Gopmy [leproanueckoit
CHUCTEMBl XHMUYECKUX DJIEMEHTOB: DPa3InyaTh IOHSATHS «TJaBHas moarpynmna (A-
rpynma)y u «mnobouHas mnoxarpynna (b-rpymnma)», Maible W OOJBIIME TIEPHOJIBI,
COOTHOCUTh 00O03HAUYEHUS, KOTOpPhIE HMEIOTCI B MEPUOIUYECKOM Tabiuie, C
YHCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUECKUX JIEMEHTOB (COCTaB U
3apsij sapa, oOlIee Yucao 3IEKTPOHOB U pacTpeieSieHUE UX MO NEKTPOHHBIM CIIOSIM),
OOBSACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB JJIEMEHTOB U HUX
COEIMHEHUI B TpeJieiaX MajbIX MEPUOI0B U IIaBHBIX MOJATPYIII C yUETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUITUPOBATH XUMUYECKUE JICMEHTHI, HEOPTAaHMUECKHE BEIIECTBA, XUMUYECKUE
peakiuu (MO0 YUCITYy U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIJIOBOMY
3¢ (deKTy, 10 U3MEHEHUIO CTENEHEW OKUCIEHNU XUMUUECKHUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CHelU(pUYECKHe XUMHUYECKUE CBOWCTBA
MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPXKAast ONMMCAHUE TPUMEpPaMH MOJIEKYISIPHBIX U
MOHHBIX YPAaBHCHHUH COOTBETCTBYIONTUX XUMHUUECKHUX PEAKITUM;

COCTaBJISITh YPAaBHEHHUS 3JIEKTPOJIUTHUECKON JUCCOLMAMU KUCIIOT, 1IEI04Yel U colie,
MOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEaKIMil HOHHOTO OOMEHa, YPaBHEHUSI PEaKIINid,
MOJITBEPXKIAIONINX CYIIECTBOBAHWE TEHETHYECKOM CBSI3M MEXKIY BEIIeCTBAMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaklui;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHMSI, BO3MOXXHOCTH
MPOTEKaHUS XMMHUYECKUX MPEBPAIICHUI B PA3TMYHBIX YCIOBUSIX;

BBIUMCIISITH OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTII0 XUMHYECKOI'0 3JIEMEHTa 10 (HOpMyJie COeAMHEHHUSI, MACCOBYIO JOJIIO BEILIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKITUY;

coOno/IaTh TpaBWja TMOJB30BAHMS XUMHUYECKOW TIOCYIOM U J1abopaTOpHBIM
o0opy/moBaHUEM, a TaKKe MpaBuja OOpAIEHUS C BEHIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU TI0 BBITTOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB TIO TIOTYYEHHUIO
¥ COOMPAHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTo ra3a);

MIPOBOJIUTH PEAKIINH, TTOATBEPIKIAIOIINE KAUYSCTBEHHBIN COCTAB Pa3JIMYHbBIX BEIICCTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOpHI-, OpoMuUA-, MOAMI-, KapOoHaT-, (ocdat-,
CWJIMKAT-, Cyiab(}ar-, THAPOKCHUI-UOHBI, KaTHOHBI aMMOHHS W HOHBI H3YYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;
MPUMEHSATH OCHOBHBIC OTEPAIMN MBICIUTEIHHONW JEATEILHOCTH — aHaJM3 U CHUHTE3,
CpaBHEHHE, O0OOIIEHHE, CHCTEMAaTU3allii0, BBISIBICHUE NPUYUHHO-CIEICTBEHHBIX
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CBSI3€M — JJI1 M3y4YEHUS CBOMCTB BELIECTB M XMMHUYECKHX DPEAKIUM, €CTECTBEHHO-
HAayyHbl€ METOJbl TO3HAHHUA — HAOMIOJEHHE, U3MEpPEeHHe, MOJEIMPOBAaHNUE,
AKCIIEPUMEHT (pEaJIbHbIN U MBICJICHHBIN ).

LeneBbie OpreHTUPHI TPOTPAMMBI:

Fpa)KI[aHCI(Oﬁb BOCIIMTaHHC:

- 3HAIOIHUKW U NTPUHUMAIOIIUN CBOIO POCCUMCKYIO TPAXKIAHCKYIO
MPUHAIIC)KHOCTD (MACHTUYHOCTD) B MOJUKYJIbTYPHOM, MHOTOHAIIMOHAIILHOM U
MHOTOKOH(ECCHOHATPHOM POCCHUMCKOM OOIIIECTBE, B MUPOBOM COOOIIECTBE;

- IOHUMAIOIUN COMPUYACTHOCTD K MPOILIOMY, HACTOSIIEMY U OyAyLIEeMy
Hapojsa Poccuu, ThicsiueneTHEH HCTOPUHM POCCUMCKOM TOCY JapCTBEHHOCTH Ha
OCHOBE HUCTOPHUYECKOI0 NPOCBEUICHUS, POCCUHCKOTO HAIMOHAIBHOTO
HCTOPUUYECKOTO CO3HAHMUS;

- MIPOSIBJSIFOIINN YBAKEHHUE K TOCYIapCTBEHHBIM cuMBoOJIaM Poccun,
Npa3aJHUAKaM;

- HpOHBJISIIOIJ_II/Iﬁ TOTOBHOCTH K BBIITOJIHEHHUIO 00s3aHHOCTCH Irpa)KaaHruHa
POCCI/II/I, pcaln3aliii CBOUX I'PAKAAHCKHUX IIpaB U CBO6OII IIPHU YBA>KCHHHU IIpaB
u CBO60,Z[, 3daKOHHBIX MHTCPCCOB APYI'UX JIIOI[Gﬁ;

- BBRIPXKAIOIINN HENPUSITHE JI000M JUCKPUMHUHAIIUY TPaXKIaH, TPOSIBICHUN
DKCTPEMU3MA, TEPPOPU3MA, KOPPYIIIIUHU B OOIIECTBE;

- IPUHUMAIOIINKN y4acTHUe B )KU3HU Kilacca, 001eodpa3oBaTeIbHOM
OpraHm3aii, B TOM YHCJI€ CaMOYIIPaBJICHUHW, OPUCHTHPOBAHHBIN Ha y4acTHE
B COIMAIILHO 3HAYUMOM NEATSIIHHOCTH.

[TaTrproTnyeckoe BOCIIUTAHHUE:

- CO3HAIOLIUN CBOIO HAIIMOHAJIBHYIO, STHUYECKYIO MPUHAJIEKHOCTb, OO
CBOM HaApoOJ, €ro TpaJuluu, KyJIbTypy;

- IPOSIBJISIFOIIMY YBAXKEHUE K UCTOPUUYECKOMY U KYJIBTYPHOMY HACJIEIUIO
CBOETO M Apyrux HapoaoB Poccun, cuMBoOIaM, Mpa3aHUKaAM, ITaMSITHUKAM,
TpagUuLASIM HApOJOB, NPOKMUBAIOIIMX B POJHOMN CTPAHE;

- HpOHBJ’ISIIOIJ_II/Iﬁ HMHTCPCC K ITO3HAHUIO POAHOTO sI3bIKa, HCTOPUHN U KYJIBTYPbI
CBOCTO Kpast, CBOCTO HaApoJda, Apyrux Hapoa0B POCCI/II/I;

- 3HAIOUIUW U YBaXAOLIUW OOCTHXKEHUA Hamen Poaunel — Poccuu B
HayKe, UCKYCCTBE, CIOPTE, TEXHOJOTHUSIX, OOCBbIC OJABUTH U TPYI0BBIC
JIOCTUKEHUSI, TEPOEB M 3alUTHUKOB OTedecTBa B IMPOUIJIOMU
COBPEMEHHOCTH;

- IPUHUMAIOLINN YYaCTHE B MEPOTIPUSITUIX ITATPUOTUUECKOW HATPABJIEHHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTaHHUE:
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- 3HAIOIMU U YBAXKAIOIIUU TyXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOETrOHApoOAa,
OPHUEHTUPOBAHHBIM HA JyXOBHBIE ICHHOCTU U HPABCTBEHHBIE HOPMBI HAPOJIOB
Poccum, poccuiickoro oOImiecTBa B CHTyalMsX HPAaBCTBEHHOTO BhIOOpa (C
Y4ETOM HAIMOHAJIBHOW, PEJIMTUO3HON MPUHAAIECKHOCTH);

- BBIPAXKAIOLIUHA TOTOBHOCTh OLIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH,
MOBEACHUE U MOCTYIIKHU JAPYTUX JIFOAEU C MO3ULUN TPATAUIIMOHHBIX POCCUUCKUX
JIYXOBHO-HPABCTBEHHBIX IIECHHOCTEW XU HOPM C YUETOM OCO3HAHUS IIOCIIECACTBUM
MOCTYIIKOB;

- BI)Ipa)KaIOIHPIﬁ HCIIPUATUC aHTUTYMAHHBIX U ACOIIUAJIBbHBIX ITOCTYIIKOB,
MNOBCACHMA, IPOTHUBOPCHAITUX TPAJIUITHOHHBIM B Poccun AYXOBHO-
HPaBCTBCHHBLIM HOpMaM W LNCHHOCTSIM;

- COSHaIOH_[I/Iﬁ COOTHOIIICHHUC CBO6OI[BI U OTBCTCTBCHHOCTH JIMYHOCTHU B
YCIIOBHAX HHAUBUAYAJIBbHOI'O U O6IH€CTBCHHOI‘O IpoCTpaHCTBA, 3BHAYCHUC U
OCHHOCTDb MCKHAIIMOHAJIBHOI'O, MCKPCIIUTIMO3HOI0O COorjiacus J'IIOI[GFI, Hapoa0B B
POCCI/IH, YMCIOI_HI/Iﬁ O6IHEITLCH C JJIOABbMH pa3HbIX HAPOIAOB, BepOHCHOBGHaHHﬁ;

- OPOSIBJISIFOIINM YBAKEHUE K CTAPIIMM, K POCCUMCKAM TPATUIITUOHHBIM
CEMEWHBIM IIEHHOCTSM, HHCTUTYTY Opaka KaK COI3y MY>XUYHHBI U )KCHIITUHBI JJIS
CO3JIaHUSI CEMbU, POXKIECHUS U BOCITUTAHUS JICTEH;

- TIPOSIBIISTFOIINI HHTEPEC K UTCHUIO, K POJTHOMY SI3BIKY, PYCCKOMY SI3BIKY H
JIUTEpaType Kak YacTH JTyXOBHOM KyJbTYPhl CBOSTO HapoJia, POCCUHCKOTO
oO11ecTBa.

DCTETUYCCKOES BOCIIUTAHHE:

- BBIpa)KaIOH_[I/Iﬁ ITIOHNMMAaHHUEC ICHHOCTHU OTCUYCCTBCHHOT'O 1 MUPOBOTO
HCKYCCTBA, HAPOAHBIX TpaI[I/II_[I/Iﬁ N HAPOJHOI'O TBOPUCCTBA B HCKYCCTBC,

- OPOSBJISIFOIIMK  3MOIMOHAJIbHO-YYBCTBEHHYIO  BOCHOPUHUMYHUBOCTH K
pa3HbIM BHJIaM MCKYCCTBa, TPAAULUAM U TBOPUYECTBY CBOETO U APYTUX
HapOJ10B, IOHUMAHUE UX BIIMSIHUS Ha MOBEJICHUE JIIOJICH;

- CO3HAKOIIUU POJIb XyJOKECTBEHHOU KYJIbTYPbI KaK CPEICTBA KOMMYHUKAILIUU U
CaMOBBIPAXXEHUSI B COBPEMEHHOM OOIIIECTBE, 3HAUEHNUE HPABCTBEHHBIX HOPM,
LICHHOCTEM, TPAJAULIUU B UCKYCCTBE;

- OpI/IeHTI/IpOBaHHIJﬁ Ha CaMOBBIPAXXCHHUC B PA3HBIX BHJaX HMCKYCCTBA,B
XYAOXKCCTBCHHOM TBOPYCCTBC.

duznyeckoe BocnuTanue, GopMUpOBaHUE KYJIBTYPbI 310POBbS U
SMOLIMOHAJIBHOTI'O OJIATOINOJIyYus:

- MIOHUMAIOIIUN IIEHHOCTh KU3HHU, 3J0POBbs U O€30MTaCHOCTU, 3HAUYCHUE
JIMYHBIX YCUJIUN B COXPAHEHUH 3JIOPOBBS, 3HAIONIUN U COOTIONATOIINM MTpaBUiIa
0e301acHOCTH, 0€30ITaCHOTO TTOBECHUS, B TOM YHCJie B UHOOPMAITMOHHOMN
cpene;
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BBIPAXKAIOLINKN YCTAHOBKY Ha 3I0POBBIM 00pa3 XU3HU (30pOBOE MUTAHUE,
CcOOJII0JIEHME TUTUEHUYECKUX MPAaBUJII, COaTaHCUPOBAHHBIN PEXUM 3aHITUU U
OTJIbIXA, PETYIAPHYIO (PU3NUECKYIO aKTUBHOCTH);

MPOSBIISIIONIUNA HEMPUSITUE BPEIHBIX MPUBBIYEK (KypEeHUs, yHOTpEOICHUS
aJIKOTOJIsl, HAPKOTHUKOB, UTPOBOI U MHBIX (POPM 3aBUCUMOCTEMN ), TOHUMAHUE X
MOCJIEACTBUM, Bpeaa Mist (U3NUECKOrO U TICUXUUYECKOTO 30POBBSI;

- YMEIOIIUN 0CO3HABaTh (PU3UUECKOE U HIMOIIUOHAIBHOE COCTOSIHUE (CBOE U
JIPYTHUX JIOJICH), CTPEMSIIIUICS YIIPaABIISITh COOCTBEHHBIM YMOIIMOHAILHBIM
COCTOSTHHUEM;

- CIOCOOHBIHN AOaIlITUPOBATBCA K MCHAIOIINMCS COIIMAJIbHBIM, I/IH(i)Op-
MAallMOHHBIM M IIPUPOAHBIM YCIIOBUAM, CTPCCCOBBIM CUTYAIIHAM.

TpynoBoe BOCIUTAHUE:
- YBOXKAIOUIUNA TPYHO, PE3YJIBTATBI CBOETO TPYyJa, TPyJa APYTUX JIFOAEH;

- MPOSIBJISIIONIUN MHTEpPEC K MNPAKTUUECKOMY H3y4YeHHI0 mnpodeccuiiu Tpyaa
Pa3JIn4YHOro poJia, B TOM YHUCJIE€ HA OCHOBE NPUMEHEHUSIIPEAMETHBIX 3HAHUU;

- CO3HAIOLIMKA BaXXHOCTh TPYAOJIOOUs, OOy4YEHUs Tpy.y, HAKOIJICHUS
HaBBIKOB TPYJIOBOM AESITEIBHOCTH HA NMPOTSKEHUHN KU3HU JUISL YCIIEITHOMN
npo¢ecCHOHAIBHON camMopeaan3alun B pOCCUNMCKOM OOIIECTBE;

- YYaCTBYIOIIUM B PEIICHUHU MIPAKTUUECKUX TPYHAOBBIX Jiell, 3a/1a4 (B CEMbE,
001Ieo0pa3zoBaTeIbHON OpraHU3aIlli, CBOCH MECTHOCTH) TEXHOJIOTUUYECKON U
COIMaJIbHOW HAMPaBJICHHOCTH, CIOCOOHBIN MHUIIMUPOBATH, TNITAHUPOBATH U
CaMOCTOSITEILHO BBIMOJIHSITH TAKOTO pOJia ACSTEIbHOCTb;

- BBIpaXXarolluii TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO
WHJIMBUAYyaTbHOW TpPaeKTOpPUHU OOpa3oBaHUs U YKU3HEHHBIX IJIAHOB C YUETOM
JIMYHBIX U OOIIIECTBEHHBIX UHTEPECOB, MOTPEOHOCTEH.

IKOJIOTHYECKOE BOCIIUTAHHUE:

- MIOHUMAIOIIUN 3HAYCHUE U TJI00ATbHBIN XapaKTep IKOJIOTUYECKUX MPodIeMm,
MyTel UX pelIeHus, 3HaUeHNE IKOJIOTUYECKON KyJIbTYpPhI YeJIOBEKa, OOIEeCTBA;

- CO3HAIOIINN CBOIO OTBETCTBEHHOCTh KaK IpakJaHUHA U TTOTPEOUTEIs B
YCJIOBHUAX B3aUMOCBSI3U NPUPOJHOMN, TEXHOJIOTUYECKOU U COLUATIBHOU CpEN;

- BBIPQXKAIOLIUHA AKTUBHOE HENPUSITUE ACUCTBUU, IPUHOCSIIIUX BPE IPUPOJIE;

- OPUEHTHUPOBAHHBIN Ha IPUMEHEHNUE 3HAHUNW €CTECTBEHHBIX U COLUATIBHBIX
HayK JJIsl pelIeHus 3a7a4 B 00JIaCTU OXpaHbl MPUPO/IbI, IJIAHUPOBAHHUSI CBOUX
MOCTYIKOB M OLICHKW UX BO3MOKHBIX MOCJICICTBUN IJIs1 OKPYKAIOIIEH CPEJIbI;

- YYaCTBYIOILIUN B IPAKTUYECKOU ESITENBHOCTH DKOJOTMYECKOU, IPU-
POOOOXPAHHOMW HAITPABJIICHHOCTH.

HGHHOCTI/I HAy4YHOTI'O ITO3HAHUSI:
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- BBIPAXKAIOIINM MO3HABATEIbHBIE HHTEPECHI B PA3HBIX MPEIAMETHBIX
0o0JacTsaX ¢ y4éTOM HHAUBUIYAJTIBHBIX HHTEPECOB, CITIOCOOHOCTEH,
JTOCTHI)KCHMUIA;

- ODUEHTUPOBAHHBIA B AESITCILHOCTH HAa HAy4YHbIC 3HAHUS O MPUPOJIC U
00111eCcTBE, B3aUMOCBS35IX YE€JIOBEKA C MIPUPOJHON U COLIUAIILHON CpEe/IoH;

- pa3BUBAOIINN HABBIKW MUCITOJIL30BAHUS PA3IUYHBIX CPEJICTB MO3HAHUS,
HAKOTUICHHS 3HAHUW 0 MUpE (SI3BIKOBasi, YUTATEIbCKas KyJIbTypa,
NIeATEIBbHOCTh B MHPOpMAIIMOHHOMN, TUPPOBOH cpene);

- IEMOHCTPUPYIOIIUNA HAaBBIKU HAOJIOACHUM, HAKOTLIEHUs (haKTOB, OC-
MBICJICHHUS OTbITA B €CTECTBEHHOHAYYHOM U T'YMaHUTApPHOMW 00JIacTAX
MO3HAHMS, UCCIIEA0BATENBCKON 1ESITEIbHOCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejbHbIE PECYPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMHsT — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BertectBa 1 xuuMmudeckue 15 1 bubmuoreka [JOK
' peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837¢c
29 Bognopon. Ilonstue o 8 1 bu6nuorexa [IOK
' KUCJIOTaxX U COJIAX https://m.eds00.ru/7f41837¢
23 Bopna. Pacteopsl. [lonsitue 5 1 1 bu6mmorexa [{OK
' 00 OCHOBaHHUAX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIacChl Bu6 1OK
nOIMOTEeKA
24 €OpraHuyec 11 1 1
Heopr Hqu KX https://m.edsoo.ru/7f41837c
COCTUHEHUI
Hroro no paszneny 30



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

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK
3.1 XHMHYECKUX 3JIEMEHTOB /J[. 7
https://m.edsoo.ru/7f41837c
U. Menpneneesa. Ctpoenue
aToma
XuMudeckas CBs3b.
3. OKHUCITUTENTBHO- 11 bubmuoreka [JOK
' BOCCTAHOBUTEIILHEIE https://m.edso00.ru/7f41837¢
peakiuu
bubmuoreka [JOK
)4 1
TOTO o pasaeity 8 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHU 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25
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Pa3gea 3. MeTaaabl M HX COeIUHEHUA

bu6nmoreka [IOK
A I 4
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 6 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
paboThI B 1a00paTOPUU U TIPUEMBI bubmmoreka [JOK
3 1 1
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubnmorexa LIOK
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEleCTBa 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIuii (COeTMHEHHSI, PA3TIOKEHHS bubmmorexa LIOK
Pedktt A P : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
pPosa b : https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CnocoOFbl TToTy4eHHS KHCIOpoa B
23 sabopaTopuu qun OMBImnerH(iTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TommuBo (HeTh, yroib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX brbmmorexa LIOK
. p https://m.eds00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

bubnunorexa LIOK

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoanueckas cucrtema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [Tepuonpl, rpymmbl, IO TIbI bubmorexa OK
P > TPYITIEL, TOATPYH https://m.eds00.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
95 aTOMOB dJieMeHTOB Ileprnoauyeckoit bubmorexa HOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB
but6mmoreka [IOK
58 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
but6mmoreka [IOK
59 Honnas xummudeckas CBs3b 1

https://m.edsoo.ru/00adac34
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60 KoBaneHnTHast nosnsipHasi XuMHYECKas 1 Bu6mumotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bub6numoreka [IOK
62 Creners okHCICHuA . https://m.edSO(I)l.rUIOOadanB
63 OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [{OK
peakuuun https://m.eds00.ru/00adb076
bu6nmnorexa LIOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.e dsog)_.[ru 100adb076
KonTponbsHas padora Ne
65 «CTp(I'))eHI/Ie aT(I))Ma. Xnﬁ;q:;;m 1 bubmmorexa [JOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 O06001IeHne U cCUcCTEMaTU3AIIHS 1 bubmuorexa [IOK
3HAaHUU https://m.edsoo.ru/00adb33c
67 O06o001meHre U CHCTEMAaTH3aIIHS 1 bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00ad9ch?2
68 O06001IeHNe U CUCTEMATU3 AT 1 bubnuoreka [{OK
3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKo0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 uccouuanun. CUIbHEIE U Ca0ble bubnnorexa LHOK
8 HHat. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnsle ypaBHEHUS peaKIIAil bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
XUMUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTaBICHUMN bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIUAINA
XHUMHU4YeCKHUEe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o rHApOIN3E CONEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Penrenue KkcriepuMeHTaIbHBIX bubnnorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nuccoruanus. XUMHYECKHE
peaKkIu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PHMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

29 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOLE Bubmaorexa ITOK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, [IOJIVYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3yudeHHe bubnmorexa IOK
yqv - 1Y https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [TOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOJTHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcupl yriaeponaa, ux GU3nIecKue
A XUMHAYECKHUE CBOICTBA.
36 DKOJIOTHUECKHE IIPOOIEMBL bubmorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHasg KUCI0Ta U €€ COnu bubmorexa LHOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coe quHeHU bubnnorexa [JOK
p g https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
. bubmuoreka [{OK
42 «Baxkuei1e HeEMeTaJLTBI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [lenouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "XGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[TpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1no reme «BaxHeumue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxuHenme MeTauIbl 1 UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 O06001IeHNEe U CUCTEMATU3AIIHS 1 bubnuorexa [JOK
3HaHUI https://m.edsoo.ru/00ae0d0a
O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [{OK
67 . 1
3HAHUU https://m.edsoo.ru/00adb33c
O06001IeHre U CUCTEMATU3 A bubnnorexa [{OK
68 . 1
3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

XuMmusi: 8 Kiacce: y4eOHMK JJIsl yJaluxcsi 00pa3oBaTeIbHbIX
opranuzanmii/H.E.Ky3nenosa, U.M.Turosa, H.H.I'apa. -6-¢ u3z., ucnp. —M.:
Bentana —['pad, 2018. — 256 c.: un.- (Poccuiickuit yaeOHUK).

Xumust: 9 kinace: yueOHHK ISl yJaImxcsi 00pa3oBaTebHBIX

opranuzanuii/H.E.Ky3nemnosa, U.M.Turtosa, H.H.I"apa. -6-¢ u3zz., ucnp. —M.:
Bentana —I'pad, 2019. — 256 c.: un.- (Poccuiickuii yueOHUK).
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