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IHHOACHUTEJBHASA 3AIINCKA

[IporpaMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHMs OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOIIETo
obOpasoBanms, mnpenctaBieHHbIX B PI'OC OOO, a Takke Ha oOcHOBe (denepanpbHOM padoueit
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHICIIUH IPENoJaBaHUs y4eOHOTO mpenMeTra «XHUMHUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparium.

IIporpamma 1o XuMHMH Ja€T MpeACTaBIEHUE O IensiX, oOmed crpareruu OOydYeHHMs,
BOCIIUTAHUS. M Pa3BUTUS OOYy4arOIIMXCS CpeACTBaMH y4yeOHOro IpeAMeTa, YCTaHaBIMBAeT
00s13aTeNIbHOE TPEMETHOE COJCpXKAaHME, MPEIyCMAaTPUBACT pacHpeAesieHHe €ro o Kiaccam Hu
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MpOorpamMmbl 110 XUMHUH, ONPEAEISET KOJIMYECTBEHHBIE U
KAUECTBEHHBIC XAPAKTEPUCTUKH COACPKAHUA, PEKOMEHAYEMYIO IIOCIEI0BATEIbHOCTh H3YYCHMS
XUMUU C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXCsi, ONMPEAEIsieT BO3MOXKHOCTH TpEAMETa U peau3aiiuu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM NpPOTpaMMbl Ha YPOBHE
OCHOBHOTI'0 00111ero 00pa3oBaHus, a Takke TpeOOBaHUM K pe3ylbTaTaM OO0y4YeHUs XUMHUHM Ha YPOBHE
nesned  M3ydeHus IpeAMeTa M OCHOBHBIX BHUJOB  y4eOHO-IIO3HABATENbHON  JESATEIHHOCTH
00y4aroIerocs o OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHWEe XMMHHU CIYXXHT OCHOBOH aisi (pOpMUpOBaHHMS MHUPOBO33PEHHUSI OOYUAIOMIErOCs, €ro
NPEJCTaBICHUNA O MaTepUaIbHOM E€IUHCTBE MHUPA, BAXKHYIO POJb UTParOT (popMupyemble XUMHUEH
IIPEJCTABICHUS O B3aUMOIIPEBPAILEHUAX SHEPrud U 00 HBOJIOLMM BELIECTB B NPHUPOJE, O MYyTAX
pereHust r100anbHbIX IPOOIeM YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPEBOM, SJHEPTeTHUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, TPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXKHOCTEH JUIsl caMOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYPbI
JIMYHOCTH, €€ 001el 1 (QyHKIIMOHATBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUICHUS U TBOPUYECKHUX CIOCOOHOCTEW OO0ydarommxcs,
HaBBIKOB UX CAMOCTOATEIbHONW y4eOHOH NesATeNbHOCTH, SKCIIEPUMEHTAIbHBIX U MCCIEA0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON )KM3HHU, TaK U B IPOPECCUOHATBHOMN JIeTETbHOCTH;

3HaKOMHT CO CHEeUM(UKON HAydHOTO MBIIIJICHHS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3I/
Ha €IUHCTBO NPUPOJBI U 4YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTalloM B (opMHpOBaHUH
€CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyYaIOIIUXCS;

CIOCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOILIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHMSIM,
K IIPUPOJIE, K YETIOBEKY, BHOCHT CBOM BKJIa/I B HKOJIOTHUECKOE 00pa30BaHUE 00yUaIOIINXC .

JlanHble HampaBiieHUss B OOY4eHMM XUMHUU OOecrnedyMBaroTCsl CHEHU(PUKON coaep:KaHus
y4eOHOro mpenMera, KOTOpBIM SIBISETCS MeJarornyecky aJanTUPOBaHHBIM OTpakeHHeM 0a30BOM
HayKH XMMUHU Ha ONPEEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMuuM Ha ypoBHE OCHOBHOIO 0OIIero o0pa3oBaHHsS OpPUEHTHPOBAH Ha OCBOCHHE
OoOy4arolMMUCS CUCTEMBI NEPBOHAUYAIbHBIX MOHATUNH XUMHH, OCHOB HEOPraHMYECKOM XUMHHU U
HEKOTOPBIX OTJEJIBbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CrtpykTypa copepikaHUs HpOTpaMMbl 1O XMMHUU C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIIaJbIBA€TCS U3 CUCTEMBI MIOHATUH O XMMHUYECKOM DJIEMEHTE
U BEIIECTBE W CHUCTEMBbl NOHIATUA O XuMHYeckod peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl IO MPHUHIMITY IOCIEIOBATEILHOTO DPA3BUTHUS 3HAHMM HA OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUM PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;



— Ilepuoanueckoro 3akoHa [[. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YYCHHS O CTPOCHHH aTOMa U XUMHYECKOH CBSI3U;

— MPEICTABIICHUH 00 AIIEKTPOIUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHHMS pacCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKU TMOJIYYEHHBIX H
OCMBICIIEHHBIX ()aKTOB, PAa3BUBAIOTCS MOCJIEIOBATEIbHO OT OJHOTO YPOBHSI K APYTrOMY, BBIIIOJIHSS
(GYHKIIUU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS W BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHECHHUS U TIOJyYSHUS N3Y4aeMbIX BEIICCTB.

OcBoeHue mporpaMmbl MO XHUMHUU CIOCOOCTBYEeT (OPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTaBISIONICH HaydyHOM KapTHMHBI MHUpa B JIOTHKE €€ CHUCTEMHOW MNpUpPOIbI,
[IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO W METOJlaM TO3HaHWs B Hayke. M3ydeHue Xumuu
MIPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN M3 pPaHEe M3YyYEHHBIX YUEOHBIX MpeaMeToB: «OKpyKarolmii
Mup», «buonorus. 5—7 kiaccel» u «P@u3nka. 7 Kiaccy.

[Ipy u3yuyeHUU XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUKM OCHOB XMMHYECKOW HAayKU Kak
00J7acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUICCKON JIEATEIHHOCTH YEJIOBEKA M KaK OJHOTO U3
KOMITOHCHTOB MHPOBOW KYJbTYpHI. 3aa4a y4eOHOTO TpeMeTa COCTOUT B (JOPMUPOBAHUN CUCTEMBI
XUMHUYECKUX 3HAHUN — BaKHEHIMX (AKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKkTepa, 3bIka HaAyKH, B TPUOOIIEHUU K HAyYHBIM
METOJIaM TIO3HAHMSI TIPH U3YYCHHUH BEUICCTB U XMMHUYECKUX peakuui, B (OPMHPOBAHUH U PA3BUTUU
MMO3HABATEIPHBIX ~YMEHHH W WX TPUMEHCHWH B  Yy4eOHO-TIO3HABATEILHOM W y4eOHO-
HCCIIEIOBATENLCKON JIESTEIIbHOCTH, OCBOSHUM MpPaBHJI 0€30MacHOro OOpalieHHsl C BElECTBAMHU B
MTOBCETHEBHOM KU3HHU.

[Ipy w3ydeHMM XHMHH Ha YpPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUS BaKHOEC 3HAUCHUE
nproOpenn Takue e, Kak:

— (opMHUpOBaHHE HHTEJUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CamMo00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHATHIO PEIICHUI, CIIOCOOHOH aganTHpOBaThCS K OBICTPO
MEHSFOIITUMCS YCIIOBHSIM JKU3HU;

— HalpaBJICHHOCTh OOyUYEHHs HAa CHCTEMaTHYEeCKOe TpUOOIIeHNe OOydJaromuxcs K
CaMOCTOSITENTFHOM MO3HABATEILHOM NEATENBHOCTH, HAYYHBIM METOJaM TMO3HaHUS, (POPMHUPYIOIIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecrieueHne YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYalOUUMHUCS — OIbITa
pa3HOOOpa3HOW JEeATEIHHOCTH, TO3HAHUS M CAMOIO3HAHUS, KIIOYCBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESITEIbHOCTH,

— ¢opmupoBanue oOmIel (YHKIIMOHATHHOW U E€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, B TOM
qHCIIe YMCHHIH OOBSICHSITh M OICHUBATH SBJICHUS OKPY)KAIOIIETO MHPA, UCTIONB3YS 3HAHUS H OIIBIT,
MOJIYYEeHHBIC TIPH U3YUYCHUN XUMUH, IPUMEHSTh UX TIPH PEIICHUH MTPOOJIEM B ITOBCEIHEBHON JKU3HH
U TPYIOBOU NIEATEIHHOCTH;

— (opmupoBanue y oOydarommxcs TYMaHHUCTHYECKUX OTHOIICHHA, MOHUMAaHUS IEHHOCTU
XUMHUYECKUX 3HAHWH JUIS BBIPAOOTKH HKOJOTHYECKH IeIeCOO0pPa3HOro TOBEJCHUS B OBITY |
TPYJIOBOM JCSITEILHOCTH B IIEJISIX COXPAHECHUS CBOCTO 37I0POBBSI H OKPYXKAIOIICH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTUBAIIMU K 00YYEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHUTAHUIO Ha
OCHOBE yCBOEHHS 0OIIeUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MpOduiIst u
HAIPaBJIICHHOCTH JAIBHEUIIIETO O0yICHHUS.

OOmee YUCIIO YacoB, OTBEACHHBIX JUIA HM3YYCHHS XHUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezienio), B 9 kiacce — 68
4yacoB (2 yaca B HEJIETIO).






COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHUM B )KU3HU YeJIOBEKa. XMMHUs B CUCTEME HayK. Tena u BellecTsa.
du3nuecKre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHaTHe 0 MeTo/Iax MO3HAHUA B
xumuu. Yncreie BemecTBa U cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYNbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. [IpocThie
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENIbHAsA aTOMHAsl Macca. OTHOCUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Moiib. MossipHass macca. B3auMocBsA3p KoiMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €IUHUII BeecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUH.

dusnyeckue M XUMHYECKHME SBJICHUS. XHUMHUECKas peakuus U e€ MpU3HAKU. 3aKoH
COXPaHEHUS MacChl BELIECTB. XHUMUYecKue ypaBHeHUs. Kiaccudukanuss XUMUYECKHX peakiuii
(coemuHeHuUs, pa3IoKeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOH TIOCYHOH, MpaBmiaMH paboThl B J1aboparopud U NpuEMaMu
oOpamieHusi ¢ Ja00OpaTopHBIM O0OpYAOBAaHWEM, HU3YYEHHE U ONHUCaHHE (PUIUYECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BeUIeCTB, HaOIIOAeHHE (Pu3nYeckux (IJIaBICHHE BOCKA, TasHHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KHIIEHWE M KOHJEHCAlMsl BOJbl) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHNWE METHOW MPOBOJIOKH, B3aMMOICWCTBHE MeNa C KHCIOTOW) SBICHUH, HAOIIOJICHUE H
OMMCaHUE MPU3HAKOB MPOTEKaHUS XUMHUYECKUX peakUuil (pa3iioKeHHe caxapa, B3auMOJECHCTBUE
CEepHOIl KHUCIOTHI C XJopuaoMm Oapwusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuwm,
B3aUMOJICCTBUE kene3a ¢ pacTBopoM conu menu (ll), n3yuenue crocoOoB pasneneHusi cMeceil: ¢
MOMOUIBI0 MarHuTa, (UIbTPOBaHHE, BbIMAPUBAHUE, AUCTUIULSLIMS, XpoMaTorpadus, MpoBeIeHUE
OYMCTKM TIOBapeHHOW coJiM, HaOJIOJEHWe U OINUCAaHME pe3yJbTaTOB IPOBEACHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/JaHNe MoJieNiell MOJIeKyT (IIapOCTEPIKHEBBIX ).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech rasoB. CocraB Bo3ayxa. Kucinopox — sJeMEHT M NpOCTO€ BELIECTBO.
Haxoxnaenue kucimopona B mpupoje, U3MYecKUe M XUMHUYECKHE CBOICTBa (peakiMu TOpeHus).
Oxcunpl. [Ipumenenune kuciaopoga. CrocoObl MONydeHHs KHUCIOpojga B J1IabopaTopuu U
npoMblnieHHocTH. KpyroBopor kucinoposa B mpupone. O30H — auioTpomHas MOAUQPUKAIUS
KHCJIOPO/JIa.

TermnoBoit >PQexT XUMHUYECKOH peakluu, TEPMOXUMHUYECKHE YypaBHEHHs, DHK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroidb W METaH. 3arps3HEHUE BO31yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOs.

Bogopon — snemeHT 1 npoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupojie, pusndeckue u
XUMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI MomydeHust. KuciaoTs! u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHnsle wu
HEHaCBILIEHHbIE pacTBOPHI. PacTBOpuMOCTh BeliecTB B Boje. MaccoBast J0JIsl BEIIECTBA B PacTBOPE.
Xumuueckue cBoictBa BoAbl. OcHoBaHusA. Poib pacTBOpOB B NpUPOJE U B JKU3HHM YEJIOBEKA.
Kpyrosopot Bozsl B ipupoie. 3arps3HeHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA PUPOJHBIX BOJ.



Knaccudukanmss Heoprannueckux coenuHenuid. Oxcunbl.  Knaccudukanus  OKCHIOB:
coneoOpa3yomue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIe) U HecoleoOpasywmue. HomeHkmarypa
okcu0B. duznyeckne U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Knaccudukanus OcCHOBaHUM: IIENOYM U HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBanuii. ®dusznueckue U XHUMHYECKHE CBOICTBA ocHOBaHuU. Ilomydenue
OCHOBAaHHI.

Kucnorsl. Knaccudukanus kucnor. Homenxiatypa kucinor. dusnyeckue W XUMHUYECKHE
cBoiicTBa kucioT. Psag akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenkiarypa coseil. dusznueckue u XuMHU4eckue cBoicTBa cosieid. [lomyduenue conen.

['eneTnyeckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNiCHUE COAEpkKaHMs KHUCIOpoJa B BO3AyXe, MOJIyueHHEe, coOupaHue,
pacrmo3HaBaHHE€ W M3yYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJIEHUE B3aUMOJICHCTBUSL BEIIECTB C
KHCJIOPOJIOM M YCJIOBHMSI BO3HHUKHOBEHHS M TMpEKpalleHus TopeHus (mokapa), 03HAKOMJIEHHUE C
oOpa3iamMu OKCHJIOB U ONKMCAHUE WX CBOWCTB, MOJydeHUE, COOMpaHUe, PACIIO3HABAHUE U U3YYCHUE
CBOKMCTB Bojopoaa (TopeHue), B3aumojehcTBue Bomopona c¢ okcumom wMemu () (Bo3mokHO
WCIIOJIb30BaHUE BUJEOMATEpPHANIOB), HaONIOJeHHe O00pa3loB BEUIECTB KOJIWYECTBOM | MOIb,
HCCIICIOBAaHNE OCOOSHHOCTEH PACTBOPECHHUS BEIIECTB C PA3IMYHONU PACTBOPHUMOCTBIO, TPUTOTOBIICHHUE
pacTBOpPOB C OMNPEAETEHHON MAacCOBOM J0JIE pAacTBOPEHHOTO BEIIECTBA, B3aWUMOJICHCTBHUE BOJBI C
MeTaiaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIICIOBAHHE
00pa30B HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KIJIACCOB, HAONIOJEHUE W3MEHEHUS OKPACKH
MHJMKAaTOPOB B pacTBOpax KHUCIOT W LIejoued, u3ydeHue B3aumojenctBusa okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTHI, KHCIOT C MeETa/llaMH, PEaKUUid HeWTpalu3aluu, IOJydYeHue
HEpPacCTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOTO METajljla JPyTMM U3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTAIIbHBIX 3371a4 110 TeMe «BaxxHelme KjIacchl HEOPraHMUECKUX COSUHEHUIN».

Mepuoauueckuii 3akon u Ilepuognueckass cucrema xumMudecKux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XUMHYeCKas CBs3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKH KIAaCCH(PHUKAIUN XUMHUYECKHX 31eMEHTOB. [loHSITHE O rpymmax CXOIHBIX
3J€MEHTOB (IIETOYHBIC U IIEJIOYHO3EMENIbHBIE METaJUIbl, TAJIOTeHbl, UHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuueckux anemMeHToB /1. 1. Menneneesa.
Kopotkonepuoanas u niauaHONepuoanas Gopmsl [leproandeckoit CUCTEMBI XUMHUECKUX JIEMEHTOB
J. . MenneneeBa. Ilepuonsl n rpynmnbsl. PU3HMYECKUH CMBICH HOPSAIKOBOTO HOMEpPA, HOMEPOB
MepUOo/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpoeHUE SIEKTPOHHBIX
00oI104ek aToMoB mepBbix 20 xuMu4eckux dmeMeHToB llepuoanueckoii cucremsr J. 1. Menneneena.
XapakTepucTuKa XUMUYECKOTO 3JIEMEHTa MO €ro nojoxeHuw B Ilepumonmueckon cucreme /. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pauyca aTOMOB XUMHUYECKHUX HJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O TPYIIIaM U MEPUOAAM.

3navenne [lepuogndeckoro 3akoHa u I[leprognveckoil CHCTEMBl XUMHUYECKUX DJIEMEHTOB JIJIS
pa3BuUTHS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumuueckasi cBs3b. KoBasieHTHas (TIONSpHAS U HETIOJSIPHAS) CBSA3b. DJIEKTPOOTPHUIIATETILHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBSI3b.



Crenenp oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. Iponeccsl okucienus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yueHue o0pa3lioB BEUIECTB METAJJIOB U HEMETAIIJIOB, B3aMMOAECHCTBUE THIPOKCHIA LINHKA C
pacTBOpaMH KHMCIIOT M LIEJIOYEH, TPOBEIECHUE ONBITOB, WLIIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakluil (TrOpeHue, peakliuu pa3yiosKeHUs, COETUHEHMS).

Mesicnpeomemmunie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3CH NPU U3YYEHUU XMMHHU B 8 KJIaCCEe OCYLIECTBIIACTCS YeEPe3
UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX IOHATHM, TaK W IOHATHH, SBIAIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTI'0 LIUKJIA.

OOm1re ecTecCTBEHHO--HAYYHBIC MOHATHSA: HAYYHBIH (paKkT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CHHTE3, KlIaccu(UKaLus, NIepuoAUYHOCTh, HAOIIOJCHUE, IKCIIEPUMEHT, MOJEIUPOBaHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE.

®dusuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaaMoOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3aps/l, BEIIECTBO, TE€I0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, pU3HuecKue BeIMUNHbI, €TUHHIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MOPOJIBI, MOJE3HBIE MCKOMAeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasi peaKust

[Iepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, KaJWs, KaJbLUd M HMX COCIUHEHUN B COOTBETCTBUU C IIOJIOXKECHHEM DJIEMEHTOB B
Ileproguyeckoii cUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMYECKUX PEIHIETOK,
3aBHCHMOCTH CBOMCTB BEILIECTBA OT THIA KPUCTAITIMYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIeCTB. XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K Ppa3IM4HbIM KJIaccaM HEOPraHWYECKUX COCIMHEHUM, TEHETHYeCKas CBs3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanys XMMHUYECKMX peaklUMid MO pa3iMyHbIM IMpU3HAKaM ([0 YHCIy M COCTaBy
Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY 3((}eKTy, M0 U3MEHEHUIO CTENeHeNH OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB, [0 0OPaTUMOCTH, 110 YYAaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUECKHUE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[TonsitTne o ckopoctu xumuueckod peakuuu. [lonstTue 006 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. I[lonarue o xaranuse.
[lonsTie 0 XMMHUYECKOM paBHOBecuU. PaKTOPBHI, BIUAIOMINE HA CKOPOCTh XUMUYECKOW PEAKIMU U
MOJIO)KEHNE XMMHUYECKOTO paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLUU, JJIEKTPOHHBIA  OajaHC  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENBbHONH peakuuu. COCTaBI€HHE YPAaBHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust >MEKTPOTUTHUECKON AMCCOIMALMU. ODJIEKTPOJIUTHI W HEIEKTPONIuThl. KaTnosl,
aHMOHBI. MexaHu3M JIMCCOLMALMY BEHIECTB C PA3IMYHBIMU BHUJAMH XHUMHYecKoW cBA3H. CTeneHb
mucconranui. CUIIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiium noHHOro oOMeHA. YCJOBUS NMPOTEKAaHUS peaKkluii HOHHOTO OOMEHa, MOJHBbIE U
COKpaIllEHHbIE MOHHBIE YypaBHEHUs peakuuil. CBOHCTBa KHUCJIOT, OCHOBAaHWM W COJEH B CBETE



MPEACTABICHUH 00 AIEKTPOIUTHICCKON aucconnanun. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEJISIMUA KPUCTAITUYECKUX PEIIETOK HEOPraHUYECKUX BEIECTB — METAJLJIOB
u HeMmeTauloB (rpaduTa W anamasa), CIOXKHBIX BEIIECTB (XJOpHUIa HATpHs), HCCICIOBAHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMK OT BO3JICHCTBUS PA3IMUHBIX (PaKTOPOB, UCCIICAOBAHHE
JEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, IIpOLECCa JIUCCOLMALMU KUCIOT, LIENOoYel U coiei
(BO3MOYKHO HCIIOJIB30BaHUE BUAECO MAaTEPUAJIOB), IPOBEICHUE OINBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHUs peakluii HOHHOTo oOMeHa (00pa3oBaHUEe OCajiKa, BBIJICICHHUE ra3a, 00pa3oBaHue BObI),
OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHue,
peakuuu pasjioKEHUs, COENAMHEHHUs), paclO3HABAHME HEOPraHWYECKUX BELIECTB C IIOMOILIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTaiibl M MX coeJHHEHUS

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHU
okucieHusa. CrtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOT€HOB. XUMHUYECKUE
CBOMCTBAa Ha TMpuMepe XJopa (B3aUMOJEHCTBHUE C MeETaUIaMH, HEMETaJUIaMH, IeJ0oYaMHu).
XnopoBogopon. ConsiHas KHUCIOTa, XMMHYECKHE CBOWCTBA, MOJlyueHUe, mpuMmeHeHue. leiicTBue
XJIOpa M XJIOPOBOJAOPOJAa Ha OpraHuM3M uejoBeka. BakHeimue XJopuabl U UX HAXO0XKJIECHUE B
IIPUPOJIE.

O6mas xapakrtepuctuka »siemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAA M Cepbl. AJUTOTPOIIHbIE MOJU(HUKAIIMNA KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA CEPBHI.
CepoBoniopoi, cTpoeHue, GU3NIeCKne U XUMHUYECKHe cBOMCTBAa. OKCHIBI cephl KaK MpPEICTaBUTEIN
KHUCIOTHBIX OKcHIoB. CepHas KkucioTa, (U3MYECKHMEe M XHMHUYECKHe CBoOiicTBa (oOuiue Kak
NPEJCTaBUTENS KJlacca KHUCIOT M crenuduueckue). XUMHUECKHEe pPEeaklu, JIeXkallle B OCHOBE
MIPOMBIIIJIEHHOTO crocoba moiy4yeHus cepHoi kuciothl. IIpumenenue cepHoil kuciaotel. Conu
CEpHOIl KHCJIOThI, KaUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B
npupojie. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karollel cpejibl COeIMHEHUSIMU cepbl (KUCIIOTHBIE 10U,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OO6mass xapakrepuctuka »3ieMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbI€ CTENIEHU OKHUCIIEHUs. A30T, paclpOCTpaHEHUE B MPUpPOJE, (pU3NUecKue U XUMUYECKUE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHaK, ero (puU3M4eckue M XMMHUYECKHE CBOICTBA,
nojyyeHue U npumeHenue. Coin aMMOHHUS, UX (PU3NYECKHE M XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHast peakuuss Ha HOHBI aMMOHUS. A30THas KHCJIOTa, €€ MoylydeHHue, (u3HuecKue u
XUMHUYECKHe CcBOMcCTBa (0OmMe Kak MpeacTaBUTeNsl Kjacca KHUCIOT U crHenu@uueckue).
Hcnonp3oBaHne HUTPATOB M COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX yIOOpeHHH. XHMHUYECKOe
3arpsi3HEHUE OKPY’KaIoLIe cpeabl COeTMHEHUAMHU a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsA3HEHUE BO3/1yXa,
MoYBBI ¥ BOA0EéMOB). Docdop, amnorponHbie Moaudukanuu docdopa, Gpuzndeckne 1 XUMHUIECKUE
ceorictBa. Oxcun dochopa (V) u dochopHas kucnora, Quznyueckrne W XUMUUYECKHE CBOMNCTBA,
nony4yenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPATBHBIX YI00PEHUH.

OOmast xapakrepuctuka sneMeHToB IVA-rpynmel. OcoO€HHOCTH CTPOEHHs aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. YTJIEepoA, aJUIOTPOIHble MOIM(UKAIMM, PAacCIpOCTpaHEHUE B
npupojie, pu3NUecKrue W XUMHYECKHue CBoWcTBa. AnmcopOums. KpyroBopor yriaepomga B mpupoje.
Oxcunpl yriaepoja, ux (usnyeckrMe M XUMHUYECKUE CBOMCTBA, JEHCTBHE Ha >KUBBIE OPTraHU3MBI,
MOJyYCHUE W TMPHUMEHEHHE. DKOJOTMUYECKHe MpoOJieMbl, CBs3aHHbIC ¢ okcuaoMm yriepoma (I1V),
TUNOTEe3a I00aTbHOr0 MOTEIUICHUS KJIMMaTa, MTapHUKOBBIN 3 @exT. YronpHas KuciaoTa u e€ coiu,



ux (usnueckue U XMMHUYECKHE CBOMCTBa, MONy4YeHUE M NpUMeHeHue. KadecTBeHHasl peakius Ha
kapOoHat-uoHbl. Mcmnonb30Banne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35UCTBE.

IlepBoHauyasbHble MOHATHA 00 OpPraHMYECKMX BEIIECTBAaX KAaK O COCJUMHEHUSAX YIiepoja
(MeTaH, 3TaH, 3TWIEH, aleTWJIEH, 3TaHOJI, MNIMLIEPUH, YKCycHas KucioTa). IIpupoaHble UCTOYHUKH
yIIEBOIOPOAOB (YroJib, MPUPOIHBINA Ta3, He(Th), MPOAYKTH UX TepepaboTku (OEH3WH), UX POJb B
ObITYy W TpoMbIIICHHOCTU. [loHATHE O OMOJOTMYECKM BaXKHBIX BEIIECTBAX: JKUpax, Oenkax,
YII€BOJAaX — M HUX pOJM B KU3HU YEJIOBEKa. MarepualbHOE €IWHCTBO OPraHUYeCKUX U
HEOPraHUYECKUX COCIUHECHUN.

Kpemnuuid, ero ¢pusndeckue 1 XUMHYECKUE CBOMCTBA, MOJIyueHHe U mpuMeHenne. CoequHeHus
KpemHHs B mpupoze. Ob6mme mpexacraBieHuss o0 okcunae kpemaus (V) um KpeMHUEBOW KHCIOTE.
Cunukarel, MX HUCHOJb30BaHWE B OBITY, B NPOMBIIUICHHOCTH. BaxHellnne cTpouTelbHbIe
MaTepualbl: KepaMHuKa, CTEeKJIO, IIeMEHT, OeToH, kene300eroH. IIpoGiembl Oe3omacHOro
HCII0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON )KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3l0B HEOPraHWYECKUX BEILECTB, CBOMCTB COJSHOW KHCIIOTHI, MPOBEJICHUE
KayeCTBEHHBIX PEAKIMH Ha XJOPHUJ-MOHBl M HaOJIIOAECHUE INPHU3HAKOB HMX NPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYECKHe M XHUMHUYECKHE CBOWCTBA TAJIOI€HOB M WX COCAMHEHUH (BO3MOYKHO
HCIIOJIb30BAaHNUE BUJEOMATEpPHUANIOB), O3HAKOMJIEHHME C o00pa3lamMu XJIOpPUAOB (TaJOreHUa0B),
O3HaKOMJIGHHE C oOpasumamMu cepbl M €€ COelIMHEHMsIMH (BO3MOXKHO  MCIIOJIb30BaHME
BUJIEOMATEepPHAJIOB),  HAOMIOZEHHWE  TIpolecca  OOYyIJIMBaHMS ~ caxapa  1OjA  JACHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCJIOThI, U3yYE€HHE XMMMUYECKHUX CBOWCTB pa30aBIe€HHONH CEpHOM
KHCJIOTBI, TPOBEICHUE KAYeCTBEHHOM pEakuWu Ha Cyiab(paT-uoH W HaONIOJICHHE TNpU3HaKa e
pOTeKaHMs, O3HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBaMH a3oTa, (ochopa M HUX COEAMHEHUH
(BO3MOXXHO HCHOJIBb30BaHHE BHJIEOMATEPUANIOB), 00pa3llaMu a30THBIX U (ocOpHBIX yA0OpeHHit,
MoJIy4eHue, coOrpaHue, paco3HaBaHUE U U3y4yeHUE CBOMCTB aMMHaKa, MPOBE/IEHNE KaueCTBEHHbIX
peakuuii Ha HOH aMMOHHUS U (ochaT-uOH U U3YyUEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB),
U3yuyeHHe MoJeed KpUCTAUIMYECKMX pelEToOK anmasa, rpaduta, QyminepeHa, O3HAKOMIIEHHE C
MpoLecCOM  aCOPOLIMU  pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM VYIIEM U YCTPOHCTBOM
[IPOTUBOra3a, MoJydyeHue, coOupaHHe, PAClIO3HABaHWE M H3Y4YEHHME CBOICTB YIJIEKUCIOro Tasa,
IIPOBE/ICHUE KAueCTBEHHBIX pEakUuil Ha KapOOHAaT M CWJIMKAT-MOHBl M M3Y4YE€HUE TNPU3HAKOB HX
IIPOTEKAaHNs, O3HAKOMJIEHME C NPOAYKIMEW CHJIMKATHOM  IPOMBIIUIEHHOCTH, pELICHHUE
SKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHelme HeMeTallIbl U X COeIMHEHUS.

Metanabl M UX COeIMHEHUS

OOm1ast XapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH MX IOJIOKEHUS B
Ilepnonnueckoir cucreme xumuueckux odiaeMeHTOB J[. M. MenneneeBa W CTpPOEHHsS aTOMOB.
Crpoenne wMertauioB. Meraminyeckass CBsI3b M MeTaJUIM4ecKas KpUCTalsIMdyeckas pemérka.
DIIEKTPOXUMHUYECKUH Pl HAPSKEHU MeTauioB. OU3nueckue 1 XMMAYECKUE CBOKMCTBA METAJIIOB.
OOmme cnocoObl mody4deHuss MetaioB. I[loHATHE O KOPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIIEHHOCTH.

[Ilemounble MeTauibl: nosoxkeHue B [leproandeckoil cucreme XuMU4eckux 3imeMeHToB /1. U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXAeHHUE B nipupoje. dusndeckne 1 XMMHUECKHUE CBOMCTBA
(Ha npuMepe Hatpus u Kanus). OKcUIpl U THAPOKCUIBI HATpus U Kanus. IIpuMeHeHne mienouHbIX
METAJIJIOB U UX COCIUHECHUN.



[IlenoyHO3emMeNbHBIE METAUIBI MarHUM W Kaiblui: moJjioxkeHue B [lepuoanueckoil cucreme
xumuueckux 3nemeHToB Jl. WM. MeHnaeneeBa, CTpoeHHME HUX aTOMOB, HaxOXIAEHUE B MPHUPO/IE.
du3nyecKre 1 XUMUUECKHE CBOMCTBA MarHus U Kajablivs. BaxkHelne coeuHeHUs Kaablns (OKCH/T,
THAPOKCHI, COJIN). JKECTKOCTH BOBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMunauii: nonoxenne B Ilepuomuueckoit cucteMe xuMuueckux dyemeHtoB . U.
MeneneeBa, CTpOCHHE aToma, HAxXOXJeHUE B mpupoge. Puznueckue M XUMUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUPOKCH]IA AITFOMHIHHSL.

Keneszo: nonoxenue B [lepuonuueckoit cucreMe xumudeckux anemeHtoB /1. . Menneneena,
CTPOCHHUE aToMa, HaxoXkJIeHue B mpupose. Ousznyueckue U XMMUYECKUE CBOMCTBA kele3a. OKCHUIbI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U Mosry4eHuUE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3laMu METa/UIOB U CIUIABOB, MX (DM3UYECKUMU CBOMCTBAMH, M3YyUCHHE
PE3yNbTaTOB KOPPO3MH METANIOB (BO3MOXKHO HCIIOJIb30BAHHME BUJCOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/Ia KAJIBIIUS U HATPUS C BOAOU (BO3MOKHO HMCIIOJIB30BAHUE BUICOMATEPHUATIOB),
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHMs >Kejie3a B KHCIOpoJe (BO3MOXKHO
WCIIOIb30BaHUE BHACOMATEPHAJIOB), IMPU3HAKOB IPOTCKAHUS KAYECTBEHHBIX PEaKIMi Ha HWOHBI:
MarHus, KaJblus, alfoMUHUS, ITuHKa, xKenesa (1) u xenesa (1), meau (11), HabmroeHue u onMcanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH MOHAMHU HATPHUA, Kajdus U KaJblus (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB), MCCIeAOBaHUE aM(pOTEPHBIX CBOMCTB THUIAPOKCHAA ATIOMUHUS U THUAPOKCH]A
LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelire MeTaibl U UX COCTUHEHUS.

XuMHUS U OKpYKALIas cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJOBeKa. be3zomacHoe HCHoib30BaHUE
BEILIECTB U XUMUYECKHUX Peakiuii B ObITy. [lepBast momMoIp npyu XMMUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMHUYECKOe 3arpsi3HEHUE OKpYKarollell cpeasl (mpedenbHas AOMYyCTUMAas KOHIEHTpALus
Beniects, nanee — [1JIK). Ponb xumuu B pemieHnu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3y4yeHre o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIE MaTEPUATIBI).

Mescnpeomemnmnuie ceasu

Peanuzanus MexnpeaMEeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 9 Kilacce OCYyILIECTBIISIETCS Yepes
WCIIOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHATHM, TaK W TIOHATUN, SBISIOMINXCS
CUCTEMHBIMU JJIS OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHTHS: Hay4YHBIH (DAaKkT, TUMOTE3a, 3aKOH, TEOpUs, aHAIH3,
CUHTE3, KJaccu(uKaIus, nepuoIn4YHOCTh, HAOM0JeHIE, SKCIIEPUMEHT, MOACITMPOBAaHNE, U3MEPEHHE,
MO/ICJTb, SIBJICHHE, TAPHUKOBBIN A (PEKT, TEXHOIOTHsI, MAaTEPHAIIHI.

®dusmka: wmarepusi, aToM, OJJIEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIUJI, W30TOIbI,
PaaNOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUH 3apsil, IPOBOJHUKU, OTYIPOBOIHUKH, TUIIEKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, TeNO, OO0BEM, arperarHoe COCTOSHHWE BeEIIeCcTBa, Ta3, pPacTBOD,
PacTBOPUMOCTbD, KPUCTAJUITMUECKAs PEMIETKA, CIIJIaBbl, (PU3UYECKHE BEIIMYUHBI, SUHUIIEI U3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocunres, apixanuwe, Ouocdepa, 3KocHCTEMA, MHUHEpAIbHBIE YIOOpEeHUS,
MHUKPO3JIEMEHTHI, MAKPOIIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPO/bI, MOJE3HbIE HMCKOIMAeMBbIe,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNabTaThl OCBOEHHUS IPOrpPaMMbl OCHOBHOTO 0OIIero ooOpazoBaHus
JOCTUTAIOTCS B XOJ¢ OOy4YeHHUS XMMHH B €IMHCTBE y4eOHOW M BOCHHTATEIHHOU IEATCILHOCTH B
COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMHU COIMOKYIBTYPHBIMH MU JTYXOBHO-HPABCTBEHHBIMH
LIEHHOCTAMM, NPUHATHIMH B OOIIECTBE MpaBUJIaMH U HOPMaMu TIOBEJEHUS M CIIOCOOCTBYIOT
IpoLeccaM caMOIMO3HAHUs, CAMOPA3BUTHUS M COLUAIM3AIMH 00Y4arOIIHUXCS.

JIM9HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOU TO3UTHBHBIX [ICHHOCTHBIX OPUEHTAIIUI U PACIIUPEHHE OMbITA ACSITEILHOCTH Ha €€ OCHOBE,
B TOM YHCIIE B YaCTHU:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

IIEHHOCTHOTO OTHOIICHHUS K OTCYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY W HAyYHOMY
HACJICJIUIO, TOHUMAHUS 3HAUCHUS XUMUYCCKOW HAyKH B JKH3HH COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJAJIeTh JOCTOBEpHON uHGpOpManueld O MepefoBbIX JOCTHKEHUAX U OTKPBITHIX
MHPOBOH M OTEYECTBEHHOMN XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE MHpa U
o011ecTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUS:

MPEJICTAaBICHUS] O COLHUAIBHBIX HOPMAaxX M TMpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTUBE, KOMMYHHKaTHUBHOM KOMIETEHTHOCTH B 00IIeCTBEHHO MOJIC3HOM,
y4e0HO-HUCCIIeIOBATEIIbCKOW, TBOPUYECKOM W JOPYrHX BHJAX JACSITEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOHM JEATEIHLHOCTH TPH BBHITIOJHCHWH YYEeOHBIX, IMO3HABATEIBHBIX 3a/ad,
BBITIOTHEHUH XUMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO W B3aUMOIIOMOIIM B TIPOIECCE OITOW Y4eOHOH IeATENbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHUE M TIOCTYIKH CBOMX TOBAPUIICH C MO3WUIIUU HPABCTBEHHBIX W MPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TPECTABICHUS O BEIIECTBE U XMMHYECKOW PEaKIIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W COCTABISIONIME OCHOBY JUIS TIOHUMAHUS CYIIHOCTH
HAyYHOW KAPTHUHBI MHpA, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPHPOJIEI,
B3aMMOCBS3SX YEIOBEKA C IPUPOTHON CPeloi, O pOJIM XMMHH B MO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HaIpPaBJICHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWA IO XHUMHUH,
HEOOXOMUMBIC JUISI OOBSCHEHHS HAONIOJAEMBIX TIPOIECCOB W SIBJICHHM, IT03HABATEIBHOM,
WH()OPMAIMOHHONW M YHTATEIIbCKOW KYJIBTYPBI, B TOM YHCJIE HABBIKOB CaMOCTOSITEIIBHONH PabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypod, IOCTYMHBIMU TEXHHUYECKUMU CpPEACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYyYEeHHMIO W TIO3HAHMIO, JF0O03HATEIBHOCTh, TOTOBHOCTh W CIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOCKTHONW M HCCIEAOBATEIbCKON JEATeTbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE [IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKH Ha
3/10pOBBI 00pa3 KU3HU, OCO3HAHKE MOCIEACTBUN U HENMPUATHE BPEIHBIX MPUBBIUEK (YIOTpeOIeHus
QJIKOTOJIsl, HAPKOTHUKOB, KYypEeHHs), HEOOXOJUMOCTH COONIOJCHUS TpPaBHII OE30MACHOCTH IMPH
oOpalleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS



MHTEpEC K MPAKTUYECKOMY H3YYEHHUIO Mpo(deccHil U TpyAa pa3lIMyHOIO POAd, YBaKEHHE K
TPYLy U PE3yJIbTaTaM TPYAOBOU JIEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS NPEIMETHBIX
3HaHUI 10 XMMHHU, OCO3HAHHBIN BBIOOP MHIMBUAYATEHONW TPACKTOPUHU MPOAOIDKEHHS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTHM K XHUMHH, OOILECTBEHHBIX MHTEPECOB M
noTpeOHOCTeH, ycnemHoil npodeccCuoHaIbHONW AEATENbHOCTH U Pa3BUTUS HEOOXOJMMBIX yYMEHU,
TOTOBHOCTb aIalITUPOBATHCS B IPOPECCHOHATBHOI cpee;

6) 9KOJIOrNY€ECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKU 11eJ1ecO00pa3HOe OTHOLIEHUE K IMPHUPOJIEe KaK MCTOYHUKY KHM3HM Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHUS, [OHMMAaHUE IIEHHOCTH 3J0pOBOr0 M 0Oe30macHOro obpasa XKHU3HH,
OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (hM3UYECKOMY M ICUXUYECKOMY 37I0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOJICHUsI MpaBHJI O€30MaCHOrO TOBEACHUS MpH paboTe C BEIIECTBAMH, a TAKKE B
CUTyalUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJy4aeMble IPU M3YYEHUU XUMHM, Ul peleHMs 3ajad,
CBA3AHHBIX C OKPYXKaroLeH PUPOIHON CPEOH, Il IOBBIILIEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHHUs TJI00AJBHOrO XapakTepa IKOJOTMYECKUX MPOOJIEM U MyTeH UX pEeLIeHMs ITOCPEICTBOM
METOJI0OB XMMHH, 3KOJOTMYECKOIO0 MBILIUIEHUS, YMEHUS PYKOBOACTBOBATHCS MM B IIO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeTampeaMETHBIX pPE3yJbTAaTOB BBLACISAIOT 3HAYMMbIe I  (OPMHUPOBAHUS
MHUPOBO33pEHUsl OOIIEHAay4YHbIC MOHATHS (3aKOH, TEOpHUs, NPUHLMI, THIOTe3a, (akr, cucrema,
IpoIecC, SKCHEPUMEHT M JAPYroe.), KOTOpPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IpeIMeTax MU MO3BOJIAIOT HAa OCHOBE 3HAHUI M3 3TUX NpEeAMETOB (OPMHUPOBATH IPEICTABICHHUE O
LIEJIOCTHOM HAay4YHOM KapTMHE MHUpa, U YHUBEpCalbHble Yy4deOHblEe AEHCTBUS (IIO3HABATEJIbHBIC,
KOMMYHHUKATHBHbBIC, PEryJIsTUBHBIE), KOTOpble o00OecrneunBaoT (OpMUPOBAaHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHWPOBAHUIO U OCYILECTBICHUIO YU€OHOH 1eATeIbHOCTH.

ITo3naBaTenbHbIE YHHBepcaAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jlornueckue AeicTBHsA:

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUSA IIPY OCBOCHUH 3HAHUM: PACKPBIBATH
CMBICIT XUMHUYECKUX MOHATUH (BBIIENATh UX XapaKTepHbIE MPU3HAKH, YCTAHABINBATh B3aMMOCBS3b C
JIPYTUMU TOHSTHUSMM), MCIIOJIB30BAaTh MOHATHUS Ui OOBSICHEHUS OTIENbHBIX (DaKTOB M SIBICHUH,
BBIOMpATh OCHOBAHHUS M KpPUTEPUM Ul KJIAcCU(PUKALUKM XMUMHYECKHUX BEIIECTB M XHMHUYECKUX
peakiuii, yCTaHaBIMBATh NMPUYMHHO-CIIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3yuUeHHs, CTPOUTh
JIOTHYECKUE pPACCYXKICHUS (MHIYKTUBHBIC, NEAYKTHBHbBIC, II0 AaHAJIOTUH), JeNaTh BBIBOJIBI U
3aKJIIOYEHUS;

yMEHHE NPUMEHATh B IpOLEcCe MO3HaHWUsI TOHATHA (IIPeIMETHbIE M METalpeJAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHM, HCIONb3yeMble B XHMMHUH, MpeoOpa3oBbIBaTh HIMPOKO
IpUMEHSIEMbIE B XMMHUHU MOJIEIbHbIE MPEJICTABICHUS — XMMHUYECKMHA 3HAK (CHMBOJ 3JIEMEHTa),
XuMHueckas Gopmysa U ypaBHEHUE XUMHUECKON peakIK — MpU PelIeHuH yu4eOHO-TI03HaBaTeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEIbHBIX NPEICTABICHUN BBIABIATh W XapaKT€PU30BATH CYIIECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHYECKHX BELIECTB U XUMUYECKUX PEAKLIUH, BBISBIATH 00IIUe
3aKOHOMEPHOCTH, INPUYMHHO-CICACTBEHHBIE CBSI3M M IIPOTUBOpPEYMS B H3Y4aeMbIX IIpoLEeccax U
SIBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHUE UCIIOJIB30BATh II0CTABIECHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA II03HAHUS, a TAKKE B
KayecTBE OCHOBBI JJIsi (POPMHUPOBAHUS THUIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUMH;



MpUOOpETEeHUE OMbITa 10 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
HKCHEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IPOIECcca, CaMOCTOSTENLHO MPOTHO3HPOBATH €TO
pe3yabTar, (opMmynupoBaTh O000OIIEHHS ¥ BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MHPOPMALHUIO PA3IUYHBIX BUIOB U
dbopM mpencTaBieHUs, IMOMy4yaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JMTepaTypa
XUMHUYECKOTO COJIep KaHMsI, CIIpaBOYHbIe MOCOoOUs, pecypchl MHTepHETa), KpUTUYECKU OIICHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHUE TMPUMEHSATh Pa3JIMYHbIe METOJBI W 3alpOoChl MPU MOMCKE W 0TOOpe MH(pOpMAMH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JUIS BBITIOJHEHHUS YUEOHBIX W IO3HABATEIbHBIX 3a1a
OnpeAeNéHHOr0 THIa, NPUOOpETeHHe OmbiTa B OOJACTH HCIONb30BaHHUS HHPOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KyJIbTYpPOH AaKTUBHOTO HCIIOIb30BAHUS Pa3TUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIHHO BBIOMPATH ONTUMAIBHYIO (hOpMY TMpeIcTaBIeHIs HH(pOpMaIm
U WUIIOCTPUPOBATH PELIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, AuarpaMMaMu, Apyrumu (popmamu
rpauK U UX KOMOMHAIUSIMU;

YMEHHME HCIOJB30BaTh W AaHANU3UPOBATh B TMpollecce Y4YeOHOM U HCCIIEeN0BATENbCKON
JESITeTHbHOCTH MH(POPMAIIUIO O BIMSHUHM MPOMBIIUICHHOCTH, CEIBCKOTO XO35SHCTBA M TPAHCIIOPTA HA
COCTOSIHME OKPY’KaIOLIEH MPUPOTHON CpeIbl.

KoMMyHnKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 33[1aBaTh BOIMPOCHI (B X0 qUayiora U (W) AUCKYCCUH) MO CYIIECTBY 00CYXIaeMOit
TeMbI, JOPMYIUPOBATH CBOM MPETIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS TPEITIOKESHHON 3a/1a9u;

YMEHHUS IPEJICTaBIISITh OJYyYEHHBIE PE3yJIbTaThl IO3HABATEIbHON AEATEIbHOCTU B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; AEJIaTh IPE3CHTALMIO PE3YIbTATOB BBIITOJHEHUS XUMUYECKOIO dKCIIEpUMEHTA
(;1rabopaTopHOro OIBITa, JAOOPaTOPHONH PabOTHI MO HCCIEAOBAHHIO CBOMCTB BELIECTB, y4eOHOTro
MIPOEKTA);

YMEHHsSI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABAaTE€IbHOM U
HCCIIEI0BATENCKON AEATEIbHOCTH IPU PELICHUH BO3HUKAIOIUX MpoOJIeM Ha OCHOBE y4éTa OOIuX
UHTEPECOB UM COTJacoBaHMs MO3UIMHA (0OCyXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBbIE IITYpMBD»,
KOOpJUHAIIMSI COBMECTHBIX JACHCTBUM, ONpeAeieHue KPUTEPUEB O OIL[EHKE Ka4eCTBA BBIIIOJIHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIC yHHBepCaJbHbIC y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSITEIILHO OIPEAEHATh LEIU ACSITEIbHOCTH, IJIaHUPOBATH, OCYLIECTBIATS,
KOHTPOJIMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTD, BEIOUpaTh Hanboee
s dexTuBHBIC CITOCOOBI pelIeHnus] YIEOHBIX U TTO3HABATENBHBIX 3a7a4, CAMOCTOSITEIIBHO COCTaBIISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUI NPH BBINOJHEHUHM 33JaHUNA C Y4ETOM
MOJTyYeHUsT HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaX — BEIECTBAX M PEAKLUAX, OICHUBAThH
COOTBETCTBHE IMOJIYUEHHOTO pe3ysibTara 3asBJICHHON 1I€JIM, YMEHHUE HCII0JIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpenMETHBIX pPE3YyNbTATOB IO OCBOCHHMIO 00S3aTENbHOTO  COJEpKaHMS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanbHOM  pabodeil  MporpaMMol, BBIIENSIOT: OCBOCHHbBIE
00y4arolMMUCS Hay4HbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUM, crienupuieckue A IpeaMeTHON
obmact «XHUMHUSA», BUABI JESATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS, €ro MHTEpPIpETaIuH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHIX.



K konmy oOyuenuss B 8 kuacce mpeameTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSATHUNA: aTOM, MOJIEKYJa, XHMHYECKHUM
3JIEMEHT, POCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OJJHOPOIHAS U HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCUTENIbHAsI aTOMHAasi U MOJIEKYJIIpHAash Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBast A0JsI XMMHUECKOTO 3JIeMEHTa B COETUHEHUH, MOJISIPHBII
00BEM, OKCH, KUCIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPHUIIATEILHOCTh, CTENICHb OKUCIICHHS,
XUMHUYECKas peakius, KilacCuPHUKAIUs peakluidi: pEeakuu COCAUHCHHS, PEaKIUu
pa3oKeHUsl, peakluy 3aMEIIeHUs, peaklMi 00MeHa, 3K30- U IHAOTEPMUYECKUE PEaKIIUU,
TerIoBOM 3 deKT peakiuu, Aapo aroma, JIEKTPOHHBINA CIIOW aToMa, aTOMHasl OpOUTAalIb,
paauyc aToma, XMMHUYECKasl CBS3b, MOJISIPHASI U HEMOJIIpHAs KOBAJICHTHAs CBSI3b, MOHHAs
CBA3b, MWOH, KAaTHOH, AaHUOH, PAacTBOpP, MaccoBas [0Ji1 BelecTBa (MPOLEHTHAS
KOHIIEHTpAllKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHSITHH M MPUMEHSITh OSTH
TIOHSATHSI IPU OMMCAHUU BEILIECTB U UX MPEBPAICHHIA;

HCIOJIb30BaTh XMMHUECKYI0 CUMBOIIMKY JJIsI COCTaBJIEHUsI (DOPMYJ BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEaKIIHii;

OTIpEETATh BaJEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEICHb
OKHUCIJIGHHS DJIEMEHTOB B OWHApPHBIX COCAMHEHUAX, MPHUHAJICKHOCTh BEUIECTB K
onpeneaéHHOMY KJaccy COeMHEeHUM 1o ¢hopMyram, BUJl XUMUUYECKON CBSI3H (KOBaJCHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COCIMHECHHUSIX;

packpsiBaTh cmbici [lepuoandeckoro 3akona JI. M. MeHnneneeBa: QeMOHCTPpUPOBATH
MMOHUMAaHUE TEPUOJAMYECKOM 3aBUCHUMOCTH CBOWMCTB XHMMHYECKHUX DJIEMEHTOB OT HX
nonoxenus B llepuwoanueckoil cucrteMe, 3aKOHOB COXpPAHEHUsS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHAa ABOTaipo;

OMHCHIBATh U XapaKTEepU30BaTh TaOIU4YHY0 hopmy [leproaudeckoit cucTeMbl XUMHUYECKUX
JJIEMEHTOB: pa3NuyaTh TMOHATHS «ThaBHas mnonarpynma (A-Tpymma)» U «1moOo4yHas
noarpynna (b-rpymnmna)y», manele ¥ 60JbIINE TEPUOJIBI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE
umeroTcss B Tabmune «llepuoamdeckass cuctemMa Xumudeckux oiementoB J[. .
MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB
(cocTtaB u 3apsn siapa, oOlee YHCIo INMEKTPOHOB M pacIpe/iesieHHe UX MO IEKTPOHHBIM
CJIOSIM);

KJIaCCU(PUIIUPOBATh XHUMHYECKHUE DJIEMEHTHI, HEOPTraHMYECKHE BEIIEeCTBa, XUMHUYECKHUE
peaknuu (10 YKCIYy W COCTAaBY YYacTBYIOIIMX B PEaKIMU BEIIECTB, IO TEIUIOBOMY
shdexty);

XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XHUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUIHBIX
KJIacCOB,  MOATBEpKJas  ONUCAaHUE  TpUMEpaMU  MOJIEKYJSIPHBIX  ypaBHEHHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOTI0 XUMUYECKOTO 3JIeMEHTa 1o (GopMylie COSIMHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMHUYECKON pPeaKITuu;

MPUMEHATh OCHOBHBIC ONEPAIIMH MBICTUTEIHPHOM JEATETbHOCTH — aHaJIu3 W CHHTE3,
cpaBHeHHE, OOOOIIECHHWE, CHCTEeMAaTH3allui0, KIACCU(UKAIMIO, BBISIBICHHE MPUUYUHHO-



-CIIEZICTBEHHBIX CBSI3€M — JUIsl M3YyYEHUs CBOWCTB BEILIECTB M XUMHUYECKHX pEaKIui,
€CTECTBCHHO-HAYYHBIE METOJbI MO3HAHUS — HAONIOJCHHE, W3MEPEHHE, MOJCIUPOBaHUE,
SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN);

cleoBaTh  MpaBWJIaM  IMOJIb30BAaHMUS ~ XMUMHYECKOM mocynoil u  1abopaTopHBIM
o0opynoBaHUEM, a TaKXKe MpaBuWiIaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHIO U
coOnpaHuIo ra3000pa3HBIX BEMIECTB (BOAOPOAA M KUCIOPOAA), IPUTOTOBICHUIO PaCTBOPOB
C ONpenesIEHHOM MacCOBOM JOJIEW pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHE OHKCIIEPUMEHTHl [0 pPACIIO3HABAHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C
MTOMOIIIbIO UHIUKATOPOB (JJaKMYyC, eHON(PTATCHH, METHJIOPAHK U IPYTHE).

K xonmy oOydyenus B 9 kJiacce NpeIMETHBIC Pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX IOHATUN: XMMHYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHMOH, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, BAJICHTHOCTH,
3JEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMUUECKasl peaKUus, XUMUYECKas CBS3b,
TEIUIOBOM 3(PQeKT peakuuu, MOIb, MOJSIPHBIL 00BEM, pacTBOpP, JIEKTPOIUTHI,
HEDJICKTPOJIUTHI,  AJNEKTPOJIMTUYECKAs  JUCCOLMAIMSA, pEakud HOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHMblE pEaKlMH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, OKACIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOMUsi, aM(pOTepHOCTb, XMMHYECKas CBs3b (KOBaJICHTHAs, MOHHAS,
MeTaJlJIN4ecKasi), KpHUCTaUIMYecKasi pelérka, KOppO3Us METaJUIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKOHN peaKlnu, IpenesabHo aonyctumas konueHrpanus [1JIK Bemecrtsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX IMOHATUH M MPUMEHSTh 3TH
MOHSATHSI IPU OMMCAHUU BEILIECTB U X IPEBPAILCHHUI;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBIeHUs (POpMYJ BEIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUI;

ONPEIEATh BAJICHTHOCTb U CTENECHb OKHUCIIEHHUS XUMUYECKUX DJIEMEHTOB B COCIUHEHUAX
Pa3IMYHOTO COCTaBa, IPUHAMIEKHOCTD BEIECTB K ONPEAEIEHHOMY KJIACCY COSAUHEHUH 10
¢dopmynaM, BHJ XHMMHYECKOH CBSI3W (KOBaJieHTHAas, HWOHHAs, MeTajyInuyeckas) B
HEOpPraHMYECKUX COEIUHEHMSIX, 3apsij MOHA 10 XMMHUUYECKON (GopMmyse, XapakTep Cpelibl B
BOJHBIX pAaCTBOpaX HEOPraHWYECKUX COCJUHEHUM, THIl KPUCTAUINYECKONM PpElETKH
KOHKPETHOI'O BEILIECTBA,

packpbiBaTh cMbIca Ilepuonnueckoro 3akona [I. M. MenneneeBa u 1eMOHCTPUPOBATE €0
MIOHMMAaHMeE: OMUCHIBATh U XapaKTepu3oBaTh TabnuuHyto popmy Ilepuonuueckoil cucremsl
XMMHMUYECKHUX DJIEMEHTOB: pa3jnyaTh IOHATUS «IJIaBHas noarpynna (A-rpynmna)» u
«mmobounass moarpynma (b-rpynma)», wmample u  OOJBIINE TEPUOMABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble MMEIOTCSI B MEPUOAMYECKON TabimuIe, ¢  YHUCIOBBIMHU
XapaKTepUCTHUKAaMU CTPOEHHUS aTOMOB XMMHYECKHMX D3JEMEHTOB (COCTaB M 3apsja sAapa,
ofIlee YMCIIO AJIEKTPOHOB M paclpelieieHHe MX MO 3JIEKTPOHHBIM CIOSIM), OOBSCHSTH
o0nirie 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHMH B Ipejaenax
MaJIbIX MIEPUOJIOB U IIABHBIX NOATPYIII C YUETOM CTPOEHHUS UX aTOMOB;

KJ1acCu(UIUPOBaTh XMUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBa, XHUMHUYECKHE
peakuuu (Mo YMCIy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY A (deKTY,
110 U3MEHEHMIO CTETeHEH OKUCIICHUSI XUMHUUECKUX JIEMEHTOB);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME U CIIEU(PUICCKHE XUMUYECKUE CBOMCTBA MPOCTHIX
U CJOXHBIX BEIIECTB, MOJATBEPXKIas OMUCAHHE MpPUMEpPaMH MOJEKYJISIPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJISATh YPAaBHEHUsS DIIEKTPOJIUTUYECKOW AUCCOLMALMM KUCIOT, LIENOYed U COJIeH,
IIOJIHBIE M COKpAalIEHHbIE YPAaBHEHHS PEaKUMi HOHHOTO OOMEHa, ypaBHEHUs peaklui,
MIOATBEPKIAIOIIUX CYLHIECTBOBAHME T'€HETUUYECKON CBSI3M MEXKIY BEIIECTBAMU Pa3INUHBIX
KJIACCOB;

pacKpblBaTh  CYHIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMi MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OanaHca ITHUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISPHYIO UM MOJSIPHYIO MacChl BEIECTB, MAacCOBYIO
JIOJII0 XUMUYECKOTO 3JeMEeHTa Mo (opMylie COeTUHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOH peakliny;

coOmogaTh  MpaBWjia  TOJB30BAHUS  XMMHUYECKOHM  TMOCYIOH W J1aDOpaTOpHBIM
o0OpyIOBaHUEM, a TaKKe IMpaBwia OOpalICHHS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLUHUSMHU IO BBINOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHHIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro ras3a);

MPOBOAUTh PEAKIUH, IOATBEPKAAIONINE KAYECTBEHHBIN COCTaB pa3IUYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOpUA-, OpOMUA-, HOIUI-, KapOoHaT-, pocdar-, cuiamkar-,
cynbdar-, THAPOKCUA-MOHBI, KAaTHOHBl AMMOHHMS ¥ HWOHBI M3YyYCHHBIX METAJJIOB,
MIPUCYTCTBYIOILME B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTENBHON JEATENbHOCTH — AaHAIU3 M CUHTE3,
CpaBHEHHUE, 000011IeHNE, CUCTEMATU3AIUIO, BBISIBJICHHE IPUUYMHHO-CIIEICTBEHHBIX CBSI3el —
JUISL U3yYEHUSI CBOMCTB BEUIECTB M XMMHUYECKHX PEAKLUI, ECTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HaONIOJICHUe, W3MEPEHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT (pealbHbIl H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 0 0 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunoreka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 1 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66



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

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA
I'.E.Pyn3utuc, @.I'. ®enpaman, Xumus 8, Mocksa, «IIpocsemenue», 2019 r.
I'.E.Pym3utuc, @.I'.®enpaman, Xumus 8, Mocksa, «IIpocsemenue», 2019 r.
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'abpuensu O. C., Bocko6oiinukosa H. I1., Amrykosa A. B. HactonpHas kaura

yuntens. Xumus. 8 ki.: Metonuueckoe nocodue. - M.: [Ipoda, 2021

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

:/l'www.chemnet.ru I"azera «Xumus» u caiit 11 yuurens «5 uay Ha ypok
XUMHH»

http://him.1september.ru Equnas xomtekmus IIOP: TIpeameTHas KouteKus
«XuUMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61ieo0pa3zoBaTeabHOTO
ropTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK TSI
CpPEIITHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JIEKTPOHHBIN y4eOHUK



http://www hemi.nsu.ru OTKpeITHIH KOJUTeK: XUMHS
http://www.chemistry.ru JluctaHiinoHHas OJMMITHAAA [TO XUMHUHU:

TGHGKOMMYHHK&HHOHHBIfI O6p8.30B3T€JIBHLII>i IIPOCKT
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