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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO o00miero ooOpa3oBaHus (yriyOJEHHBIN
YPOBEHb) COCTABJIIEHA Ha OCHOBE TPEOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTaBIECHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOi paboyeil mporpaMMbl BOCIIUTAHHUS.

[Iporpamma mo XuMuM pa3paboTaHa C LEIbI0 OKa3aHUS METOAMYECKOU
MOMOILHY YYUTENIO B CO3aHNU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo XuMuu J1a€T NpEACTaBICHUE O LENsAX, oOleH cTpaTeruu
oOydeHHMs, BOCIUTAHUS M PA3BUTUS OOYYAIOUIUXCS CPEACTBAMHU YYEOHOIO
npenMeTa, onpeesseT 00a3aTeIbHOE MPEIMETHOE COJEPKaHue, ero CTPYKTypy 1o
pazmenaMm M TeMaM, pachpeiereHue o  KjiaccaMm, PEKOMEHIYEeMYIO
NOCJIEIOBATEIbHOCTh ~ U3YYEHHS] XHMHUM C  YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTUKM  Y4eOHOro  MpoIlecca, BO3PACTHBIX
ocobeHHocTel oOywatomuxcs. B mnporpaMme 1O XUMHUM — YYHUTHIBAIOTCS
BO3MOXHOCTH Y4e€OHOTO NpeIMeTa B peanu3aluyd TPeOOBaHUM K TUIaHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMHUpPOBAaHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOW  JIE€ATEIBbHOCTH
00y4aromerocsi Mo OCBOEHUIO0 Y4eOHOT0 COJEPIKaHUS.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYIbTYPHYIO MMOJATOTOBKY, HEOOXOAUMYIO JIJisi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUS MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOYyYaIOIIMUXCS, HAa MPOJOJDKEHHWE OOydYeHHs Ha YPOBHE CPEIHETrO
obmrero oOpa3oBaHusI.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
pOJIb UrparoT PopMUPYEMbIE XUMUEH TIPEICTABIICHUS O MPEBPAIEHUAX YHEPTUHA U
BEIIECTB B NPUPOJE, O IyTSAX pEIHICHUs TJI00aJbHBIX MPOOJIEeM YCTOWYUBOTO
Pa3BUTHUSL YEIIOBEUYECTBA — CBIPHEBOM, DJHEPIETUYECKOM, IPOAOBOIBCTBEHHOU
po0eM, mMpoOJIeMbl YKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIEM 31paBOOXpaHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTUS U
dbopMupoBaHUS  KyJbTypbl  JUYHOCTH  OOydYalImuXcs, ©X oOmed u
(GyHKITMOHAIPHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OOy4aroUIuXcs, HABBIKOB WX CAMOCTOSITEIbHOW Y4eOHOM  J1eATeIbHOCTH,
OKCIICPUMEHTATBHBIX ¥ HCCIEAOBATEIbCKUX YMEHHUN, HEOOXOMUMBIX KaK B
MOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHON 1€ATEIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
MIPEICTABICHUN O €MHCTBE MPUPOAbl U YEIOBEKA, SBIISIETCS KIIOYEBBIM 3TAllOM B
(OpMHUpPOBaHUYU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyYaIOLIUXCS;

crocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECNEeurBaIOTCS CHeuu(UKOM
collepKaHUsl MpeaMeTa, KOTOPBIM SIBISIETCS NEeAarorMueckd aJanTUpPOBaHHBIM
OTpaXeHHEM OIPECIICHHOI0 ATana pa3BUTUS XUMUU.

VYriyOnéHHbIN Kype XMMUU OCHOBHOT'O 00ILIEr0 00pa30BaHUsl OPUEHTUPOBAH
Ha OCBOEHHE 00YYAIOUMMUCS CUCTEMbI MEPBOHAYATBHBIX MOHITHI XUMUH, OCHOB
HEOpPraHMYEeCKOM XUMHUHM, OCHOBOIMOJATAIONIMX MPEICTAaBICHUN OO0IIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX TTOHSATUM OPraHUYECKOU XUMHUH.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMuUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ m3yueHuto. CojiepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakuuu. OGe 3TH CUCTEMBbI OPraHMW30BaHbI MO MPUHIIMITY [OCIET0BATEIHLHOTO
pa3BUTH 3HAHUN HA OCHOBE TEOPETUUECKHUX MPEICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIECKOM TUCCOLMALIUU BEIIECTB B paCTBOPAX;

0 XUMUYECKON KHHETHUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuxX 3HAHUN TIOJOKEHbI AMIUPUYECKU MONTYYCHHBIC
daktbel. TeopeTrnueckue 3HaHUS Pa3BUBAIOTCS MOCIEOBATEILHO OT OJJHOTO YPOBHSA
K JpyroMy U 00ecCleuruBaloT OOyJalomMUMCS BO3MOXKHOCTh OOBSCHATh H
IPOTHO3UPOBATh CBOMCTBA, CTPOEHHE W OOJACTU MPAKTHYECKOTO MPUMEHEHHUS
M3y4aeMbIX BELIECTB.

OcBoeHHe  coAepKaHUS NOpPOrpaMMbl MO  XUMUU  MOPOUCXOAUT €
WCIIOJIb30BAaHUEM 3HAHUW M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpyXaromuid Mup, Owoiorusi, Qusnka, MareMarhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 001ero oOpa3oBaHus TO XUMHUH (yrayOnEHHBIN
YpOBEHb) OpPHUEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAJBLHOTO XapakTepa
oOpa3oBaHus, crHenUUKA Y4eOHOTO IMpeaMeTa W O0O0CSCIeYeHHE YCIICIIHOTO
oOyueHus Ha CJeNyIolleM YpOBHE oOpa3oBaHMi. B mporpamMmme Mo XuUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKas HAIMPABICHHOCTh OOyUYEHUS XUMUH,
muddepenumanusi  o0yyeHUs,  BKIOHaromas  OpoQUIbHYI0  MOATOTOBKY



oOydaromuxcs M TMOCJIEAyIollee CcaMOONpeaeieHue B BbIOOpPE HampaBlICHUS
oOydeHHs B IPO(UIIBHBIX KJIaccax.

VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET  pealu3alMu  3aaad
po(ecCUOHaIbHON OPUEHTAIMU U HAIIPABJIEHO HA MPEJA0CTAaBIEHNUE BOZMOXHOCTH
KOKJIOMY OOyYarlieMycsi TMpOsIBUTh CBOUM HWHTEJUICKTyaJdbHbIE W TBOPYECKUE
CIIOCOOHOCTH TIPU  HM3Y4YEHUU y4eOHOro TMpeaMeTra, HeoOXOauMble s
MPOIOKEHUST 00pa30BaHUsI U JaJIbHEHIIIEH TPYIOBOM JAEATEIbHOCTH.

[Iporpamma 1o xumuu (yriayOna€HHBIM YpOBEHb) MpeJHA3HAYEHA IS
UCIIOJIb30BaHUSI B 00PAa30BaTENIbHBIX OPraHU3AIUSIX, PEATU3YIOMINX MPOTPAMMEBI
muddepeHpoBaHHoro (yriy0a€HHOro, Npo(MIbHOT0) HW3Y4YEHHUS OTIEIbHBIX
y4eOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

O6pazoBarenbHble (QYHKIIMU XUMHH, U3y4yaeMOW Ha YIJyOJICHHOM YPOBHE,
peanu3yroTcsi B Tmpoiiecce GOpMHUPOBAHHS 3HAHUM OCHOB XMMHUUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKOW AESTEIHHOCTH
YeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada y4eOHOTO
npeaMeTa COCTOUT B (hOPMUPOBAHUU CUCTEMBl XUMUUECKUX 3HAHUN — BaKHEUIIINX
(haKkTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUN, TOCTYITHBIX 0000IICHMIA
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B MPUOOIIEHUH K HAYYHBIM
METoAaM I[IO3HaHUs MpPH MU3YYEHUH BEIIECTB U XHMHYECKHUX pEaKIuH,
(dbopMHUpPOBaHUU W Pa3BUTHM MO3HABATEIBHBIX YMEHUN U CIOCOOOB ACSTEIBHOCTU
U HUX TPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOW U yueOHO-HCCIIENOBATEIHCKON
JeSTENbHOCTH, OCBOEHUHU TMpaBuil Oe30macHOro oOpalieHus ¢ BellecTBaMU B
[IOBCEIHEBHOM KN3HMU.

Lenu n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYECHHS HA Pa3BUTHUE U
caMOpa3BUTHE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTa U OOIIEH KYJIbTYPHI.

N3ydeHne XUMUM HAIIPaBIE€HO HA JOCTHXKEHUE CIAEAYIONIUX LIEJICH:

dbopMHUpOBaHUE HHTEIUIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM JKU3HU;

dopMupoBaHHE  CHCTEMBl XMMHUYECKHX 3HAHUW KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, KAK OCHOBBI ISl IOHUMAHUS XUMUUYECKOM
CTOPOHBI SIBICHUM OKPY’KaIOIIETO MUPa, OCBOEHHUE S3bIKAa HAYKHU;

npuoOIIeHHEe OOYyYaroIIMXCs K CaMOCTOSITCIIBHOM ITO03HABAaTCIBHOW U
UCCIIEIOBATEILCKOM  NIEITENIbBHOCTH, K  HAydYHbIM  METOJaM  IO3HaHWUS,
dbopMHupOBaHNE MOTHBAITUHU U Pa3BUTHE CITOCOOHOCTEH K M3YUCHHUIO XHUMHH,

dbopmupoBanue  o0me  (YHKIMOHATBHOM W €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUH OOBSICHATb U OIICHUBATh SIBJIICHUS
OKPY’KaIOIIEro MHpA, HUCMOJIb3Ysl 3HAHUS U OIBIT, MOJYYEHHbIE NPU H3YUYEHUHU



XUMUHU, TPUMEHATh WX MPU pPEHICHUU MpoOJieM B TMOBCEIHEBHOW KU3HU U
TPYZIOBOU JAEATEIBHOCTH;

pa3BuTHE y OOyYaloIMUXCs HWHTEpeca K H3YYCHUI0O XUMHUU U chepam
NEATeNIbHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAlMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPO(UIIS U HAMIPABICHHOCTH JalIbHEHIIIEro 00yUYeHus;

OCO3HAHUE LEHHOCTU XMMHUYECKHUX 3HAHUM B JKU3HU YEIIOBEKA, MOBBIIICHUE
YPOBHSI DJKOJIOTUYECKOW KYJIBTYPhl, HENPUATUE ACHUCTBUN, IPUHOCIALIUX BpeEX
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne OO0yJarOIIUMUCS OIbITa CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHINI), HEOOXOIUMBIX JIJISI Pa3JIMUYHBIX BUJIOB JEATEIbHOCTH.

Ha yrny6nénnoe u3ydenue yuyeOHOTO npeaMera « XuMus» oTBoaAuTCS 1mo 102
yacB B 8 1 9 kiaccax (3 yaca B Heento), Bcero 204 yaca 3a 1Ba roga oOydeHusl.



COAEPXAHUE OBYUYEHUA
8 KIIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

Xumusi — BaxkHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW JEATENbHOCTU
yenoBeka. [Ipeamer xumun. Ponp xumum B xu3HU venoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3ZHUKHOBEHUS U PA3BUTUA XUMHUHU. XUMHUSI B CUCTEME Hayk. Tena u
BemecTBa. DuU3WUECKHUE U XMMHUYECKHE CBOMCTBA BEUIECTB. ATrperaTHbIC
cocTosiHusl BemiecTB. [IOHATHE O TEOPETHYECKUX U HSMIIMPUUYECKUX METOJaxX
NO3HaHUS B €CTECTBEHHBIX Haykax. lIpeacraBieHus O HAydHOM IO3HAHUU Ha
AMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHHUE, DKCTIEPUMEHT, MOJICITUPOBAHUE,
BbluncieHue. [lpeacraBieHus 0 HAayYHOM MO3HAHUU HA TEOPETHYECKOM YpPOBHE:
Hay4yHbIe (aKThl, MpobdIeMa, TUI0Te3a, TEOPHs, 3aKOH.

A3pik xuMuH. VIcCTOUHMKN XUMHYECKON WH(pOopMaIiu.

[TonsiTue o mMeromax paboOTHl ¢ XMMHUYECKUMHU BemectBamu. O6opyaoBaHue
IIKOJIBHOM XuMHueckoi Jnaboparopuu. llpaBuna Oe3omacHOro oOpamieHus ¢
BEIIECTBAMU U JJA0OPATOPHBIM 00OPYI0BAHHEM.

Uucteie BemiectBa U cMmecu. lIpupoaHble cmecu: BO3AyX, IPUPOIHBIN ras,
He(Th, MPUPOJIHBIE BOJIbI, TOPHBIE MOPObI U MUHEpabl. [IoHATHE O TOMOTEHHBIX
U reTeporeHHbIx cMecsx. CrocoObl pazaenenus cMeceil. OuncTka BeIecTB.

BemectBa M XuMHuUecKHE peakUUH. ATOMBI M MOJEKYJIbl. XHUMHYECKHE
snemMeHTbl. CUMBOJIBI XUMHYECKUX 3JEMEHTOB. lIpocThle U CIIOKHBIE BEIIECTBA.
Mertannel W HeMeTaluibl. BemiecTBa MOJEKYISIPHOTO UM HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckass ¢opMyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OmnpeaeneHne BaICHTHOCTH 3JIEMEHTOB 10
dbopMynam OWHApHBIX COENMHEHHM U cocTaBieHue (opmyn OMHAPHBIX
COCMHEHUN MO BAJEHTHOCTU »3JeMeHTOB. OTHOCHUTENIbHAasi aTOMHas Macca.
OTHOCUTENbHAs MOJIEKYIJIsSIpHAas Macca. MaccoBas 1015 XUMUYECKOr0O 3J1€MEHTa B
coenunennu. Haxoxnenue npocTeiimiel popmMyIibl BEMIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuetsr mo Qopmymnam
XUMHUYECKHX COEOMHEHUU. MoisipHas macca cMmecH BelecTB. MoJibHas 10JId
XAMHYECKOTO JJIEMEHTa B coeauHeHuu. Haxoknenuwe mpocteitmiein (hopMmyisl
BEIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

Ou3NYECKUe U XMMUYECKUE ABJICHUS. XUMHUYECKasl PEaKUUs U €€ MPU3HAKHU.
VYcioBus MPOTEKaHUSI XUMUAYECKUX PEAKIH. 3aKOH COXPAaHEHUSI MacChl BELIECTB.
ATtomHO-MonekysipHas Teopus. JKusHp u  gesrensHocTh M.B. JlomoHOCOBa.



XuMu4eckue ypaBHEHUs. TUIIBI XUMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS,
3amelnieHus, oOMeHa). PacueTsl Mo XUMHUYECKUM YPABHEHUSIM.

OKCNEPUMEHTAIbHOE M3Yy4YCHUE BEIIECTB U SIBICHUM. 3HAKOMCTBO C
XUMUYECKOW TOCYyIOoH, ¢ mpaBuiaMud pabOThl B J1a0OpaTopud W TpUEMaMU
oOpamieHust ¢ Ja0oOpatopHbIM  oOopynoBaHueM. I3yueHue u  oOmucaHHE
dbu3MYeCKUX CBOWCTB OO0pa3lloB HEOPraHUYECKUX BEIIECTB — METAIOB U
HeMmeTtayyioB. HaOmionenue ¢usmdeckux (TUiaBieHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUMEHHE U KOHJEHCAIMS BOJbI) U XHMHUYECKUX
(ropeHue cBeuu, MPOKAIUBAHUE METHON MPOBOJOKU, B3aUMOJACHCTBHUE COIBI WU
MeJla C COJSTHOM KHCJIOTOM) siBmeHuil. O3HakomieHHWE ¢ oOpasliaMu BeIIeCTB
KonuyecTBOM 1 wmonb. HaOmromenwe u onucaHue TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuil (pas3iokeHue caxapa, B3auMOJCHCTBHE CEPHOM KHUCIOTHI C
XJopuioM Oapusi, MoiydeHue U pasnoxeHue ruapokcuna wmeau (Il) npum
HarpeBaHWU, B3aUMOJEHCTBHE kene3a ¢ pactBopoMm coiu meau (). M3yuenue
criocoOOB  pazjeneHuss cMmeceid (¢ TOMOIIBIO MarHuta, (QuibTpoBaHUE,
BbITIAPUBAHKE, JUCTUIUISIIUSA, XpoMaTorpadusi), MpoBEIEHUE OUYNCTKH MOBAPECHHOM
cosi. HaGmroieHre u onucaHue OMbITOB, WITIOCTPUPYIOIMIUX 3aKOH COXPaHCHMUSI
MAacChl.

Baxueimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CocTaB Bo3lnyxa. 3aKoH
ABoranpo. MousipHbiii  00bEM  ra3oB. OTHOCHUTENbHAsl IJIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEILHON MOJIEKYJIIPHON Macchl ra3000pa3HOro BeIIecTBa 1O
MU3BECTHOW OTHOCUTENBHOM IIOTHOCTH. OOBEMHBIE OTHOIICHHS Ta30B IIPH
XUMHYECKUX PEAKIIHIX.

Kucnopon — smemeHT u mpocTtoe BemiecTBO. HaxoxaeHue Kuciaopoaa B
npupoje, GU3NIecKue U XUMUIECKHUE CBOMCTBA (pEaKIMi TOPEHUS U OKUCIICHHUS).
IIponiecchl okucienus B kuBoil npupoae. Oxcunbl. lIpumeHeHne kuciopopa.
CriocoObl oTydeHus: KUCJIOPO/ia B Ta0OpaTOpuu U mpombiiuieHHoCcTH. [loHsTHE 0
katasmzatope. KpyroBopor kuciopoga B mpupoje. O30H — aIOTpoOIHas
Moaudukamus Kuciaopona. (O30HOBBIA CIOW, €ro 3HAYEHUE IS JKHUBBIX
OopraHu3MoB. Pa3pyliieHre 030HOBOTO CJIOS.

TemmoBoit 3P heKT XUMUYECKON peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
AK30- U dHJ0TEepMUUecKkue peakuuu. TomnuBo. Mcnonb30BaHUE yIiisi U METaHa B
KauecTBE TOTUINBA. 3arpsi3HeHne Bo3ayxa. [lorsTre o mapHUKOBOM 3¢ heKTe.

Bonopon — »snemeHT U mpocroe BemiecTBO. HaxoxaeHue Boaopoaa B
npupoae, GU3MYECKUE W XHMHYECKHUE CBOWCTBA, NPHUMEHEHHE, CIOCOOBI
nonyuyeHus. [lonstue o kucnorax u conax. Mcnonap3oBaHue Bogopoa B KauecTBE
TOIUIUBA.



Bona. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpSL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
®dakTOophl, BIUAIONIME HA PACTBOPUMOCTH TBEPJbIX U Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpakKeHUsI KOHIIEHTPAIIMK PAaCTBOPOB: MAacCoBasl JOJs paCTBOPEHHOIO
BEIIIECTBA, MOJIApHAs KOHILEHTpauus. Poib pacTBOpOB B HPUPOAE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiictBa Bojbl. [lonstue 00 ocHoBanusix. I[lonstue 06
nHAuKatopax. KpyroBopoT Boabl B OpUpPOAE. 3arpsi3HEHUE MPUPOJTHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neoprannueckux coeauHenuit. Okcupanl. Knaccudukarus
OKCUJIOB:  cosiecoOpasyromiue (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasymome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpHUBHAIBHBIC
Ha3BaHUSI OKCUJIOB. PU3NUYECKHUE U XapPAKTEPHbICE XMMUUYECKHUE CBOMCTBA OKCHJIOB
(B3amMoOIeCTBUE C BOJIOM, C KUCIOTAMU U OCHOBAaHHSMU, C APYTUMHU OKCHJIAMHU).
[Tony4yeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSX U KUCIOPOJACOAEPXKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanus kuciaor. MexayHapoaHas HOMEHKIATypa U
TPUBUAJIbHBIE HAa3BaHMS KHUCIOT. PU3MYECKHE U XUMHUUYECKUE CBOWCTBA KHUCIIOT
(B3auMOJICHCTBYE C METAJUIAMH, C OKCUJaMU METAJJIOB, OCHOBAHUSIMU U COJISIMU).
Pan axtuBHOCcTM MetaimoB H.H. bekxeroma. Ilomyuenue kucnor. Kuciorsr B
IpUpPOJE, IPUMEHEHUE BaXKHEUILINX KHUCIIOT.

OcunoBanusi. Kiaccudukanus OCHOBaHMI: IIENIOYHM W HEPACTBOPHUMbIE
OCHOBaHHMS. MexayHapoHasi HOMEHKJIATypa OCHOBaHUW. TpHBHAaIbHBIC HA3BAHUS
ocHoBanui. Illenoun, ux cBoicTBa (B3aUMOAECHUCTBUE C KHUCIOTHBIMH OKCHJIAMHU,
KACTIOTaMH M COJISIMH) U CIOCOOBI TonydeHus. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTAMHU) U CIIOCOOBI MOTyYeHHUS. AM(POTEPHOCTD.
[Tonsitue 006 amM@oTEepHBIX THAPOKCHUIAX (HA MpPUMEpPE TUIPOKCUIOB IIMHKA H
ATIOMHHMS): XUMUYECKHE CBOMCTBA (B3aUMOJIEMCTBUE C KUCIOTAMH U IIETOYAMM )
U MOJTy4YEHUE.

Conu  (cpegHue, KuCHble, OCHOBHbIC, JBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cosieil. TpuBuanbHple Ha3zBaHus cojied. @Pusnueckue u
XapakTepHblE XMMHYECKHE CBOWCTBA Ha mpumepe cpeaHux coineu. [lomydenue
COJIEH.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCUHEHUM.

DKCIEPUMEHTAIIbHOE U3YYEHHUE BEUIECTB U SIBJICHUN:

KOJINYECTBEHHOE ONPEEIIEHUE COJIEPKAHUS KACIOPOAa B BO3AYXE;

MoJIyuyeHue, cooupaHue, paclio3HaBaHUE U U3YyUYEHHUE CBOMCTB KUCIOPOAa;

HaOJIOJICHHE B3aUMOJICUCTBUS BEIIECTB C KHUCJIOPOJAOM U  YCJIOBHUU
BO3HUKHOBEHUS U IPEKPALLECHUS TOPEHUS;



03HaKOMJICHHE C 00pa3liaMu OKCHIOB U OMKHCAHUE UX CBOMCTB;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M HU3Y4YEHUE CBOWCTB BOAOPOJA
(ropenue);

B3anMoIelicTBHE Bojopoaa ¢ okcuaom Meau (11);

UCCJIEIOBAaHUE OCOOEHHOCTEW PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MaCCOBOU 10JIEW paCTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MOJSAPHOUW KOHILICHTpaUUuen
PacTBOPEHHOTI'O BEILIECTBA;

B3aUMOJICHCTBHE BOJIBI C METAJJIAMU (HATPUEM U KaJIbIIUEM);

ONpPEAEICHUE PACTBOPOB KUCIOT U LIEIOYEHN ¢ MOMOIIBIO HHANKATOPOB;

UCclieIoBaHre 00pa3lioB HEOPraHUUECKHUX BEIIECTB PA3IUYHBIX KIJIACCOB;

u3yueHue B3auMmojencTeus okcuaa meau (1) ¢ pacTBopoM cepHOM KUCTOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIM HEUTPAITU3ALINY;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJIHOTO MeTajja
JIPYTUM U3 pacTBOpa COJIH;

B3aUMOJEHCTBHE THIPOKCH/IA [IMHKA C pACTBOPAMHU KUCJIOT U ILIEJI0YEN;

pelIeHne HSKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «OCHOBHBIE KIJIACCHI
HEOPraHUYECKUX COCTUHEHUI.

IMepuonuuyeckuin 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
semenToB /I. U. MenaesneeBa

Crpoenue atomoB. Xumuueckasi cBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peakiuu.

[lepBbie TOMBITKH KIACCHU(UKAIIMU XUMUYECKUX dyeMeHToB. [loHsATHE O
rpymnmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: IIECIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajylaX, TaloreHaX, WHEPTHHIX (OJIaropoAHBIX) TazaxX. JIEMEHThI, KOTOPHIC
o0Opa3zyioT aM(oTepHBIC OKCUBI U TUAPOKCHIBI.

[Tepuonnueckuit 3aKOH. OTkpbITHE [leproanueckoro 3aKOHa.
[lepuonuueckass cucrema xumuyeckux osnemeHtoB J[. WM. MeHnneneena.
Kopotkonepuonnass u jmmHHONEpUoaHas ¢opmbl Tabmuipl «llepuonnueckas
cucrteMa xumuueckux snemeHToB J[. . MenneneeBa». [lepuoasl u rpynmsl (A- u
B-rpynmsr).

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. PagnoakTHBHOCTD.
DONEKTPOHBI. DIJIEKTPOHHAsT OpOUTaNb. DHEPreTUUECKUE YPOBHU M TOAYPOBHHU
atoma: S-, p-, d-opOurtanm. DIEKTPOHHBIC KOH(PUTYpalMd H DIICKTPOHHO-
rpaduyeckue Gopmynbl atoMoB. Duznueckuil CMbICI TMOPSIKOBOTO HOMEPA,
HOMEpa Nepuojia U rpynisl 35eMeHTa. CTpoeHUe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 xumuyeckux 31neMeHToB llepuoanueckon cucremst . . Menneneena:



pacupenesieHue JJIEKTPOHOB 10 JHEPIETUYECKUM YPOBHAM, IOAYPOBHSAM U
opoutaam. Gusnueckuit cmeici [lepuoanueckoro 3aKoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 1O TpynmaM U MEpUOAM.
HM3MeHeHne KMCIO0THO-OCHOBHBIX CBOMCTB COCJIMHCHUN XMMHYECKHMX DJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHUKa XHUMHUYECKOrO »JJIEMEHTa II0 €ro
nonoxkenuto B Ilepuoanueckoit cucreme /. 1. Menzaeneesa.

3nauenue [lepuoandeckoro 3akoHa u [lepnoandeckoi CUCTEMbI XUMUYECKHAX
BJIEMEHTOB JUJIA pa3BUTHsA Hayku W mpaktuku. JI. M. MenaeneeB — ydeHbId U
CPaKIaHUH.

DIIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DJIEMEHTOB. XUMHYECKasi CBSA3b.
Bungbl XuMuYecKkOW CBSI3M: KOBAQJIEHTHAs IOJISIPHAsE CBS3b, KOBAJICHTHAS
HETOoJIsIpHAsl CBsI3b, MOHHAS CBsI3b. MeXaHu3Mbl 00pa30oBaHUsI KOBAaJIGHTHOW H
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHbIe (Gopmylbl BemecTB. KaTnoHsl u
AHUOHBI.

Kpucrannuueckue u amopdHbie BemiecTBa. TUMBI  KPUCTATUTMYECKUX
PELIETOK: MOHHAs, aTOMHAs1, MOJIEKYJIIPHAS U UX XaPAKTEPUCTUKHU.

Crenenb oxkucieHus. OrnpeneeHue CTENEHEW OKHUCICHUsS aTOMOB B
OMHAPHBIX COCJIMHECHMUSX. OKHUCIUTEIILHO-BOCCTAHOBUTEIILHEIC peaKIuu.
IIpouiecchl OKHUCIIEHMST W BOCCTaHOBJIEHUA. OKHUCIUTEIM W BOCCTAHOBUTEIHU.
CocTtaBneHne ypaBHEHUN MPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI U
paccTaHoBKa B HUX KO3(PGUIIMEHTOB METO0M JICKTPOHHOTO OaiaHca.

DKCIEpUMEHTAIbHOE U3YYCHUE BEIIECTB U SABJICHUM:

03HaKOMJICHHE C 00pa3IaMi METAJNIOB U HEMETAJIIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ IpPU TMOMOIIA PUCYHKOB, MOJEJEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (popMyT;

MPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOMIMX  MPUMEPBl  OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX peakiuii (ropeHre, peakinuy pa3ioKeHUs, COSTUHECHU).

MexknpeaMeTHbIe CBA3H

Peanuzarusa MeXNpeaMETHBIX CBSA3EH MPU M3YYEHHH XUMHUHM B 8 Kjacce
OCYIIIECTBIIICTCS Yepe3 UCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
TOHSTHM, TaK Y MOHSATUH, MPUHATHIX B OTJEJIBHBIX €CTECTBEHHBIX HAYKaX.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE (IIpOIecC), HAyYHbBIN (PakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHaJIW3, CHHTE3, KIacCHU(HKAIUS, IEPHOIAYHOCTD,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICITMPOBAaHNE, H3MEPEHUE, MOJICIb.

dusnka: SBICHHUS MPUPOMABI, (PU3MYECKHE SBJICHHS, BEIIECTBO, TEIIO,
dbu3ruecKkue BEIWYMUHBI, CIUHUIIBI H3MEpeHHs, O00BEM, Macca, arperaTHbIe
COCTOSIHME BENIECTBA, aTOM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, MOJIEKYJIA,



CTPOEHHUE Ta30B, KUIKOCTEH W TBEPABIX (KPUCTATUTMUECKHUX) TEJ, DJICKTPUUSCKHMA
3apsifl, KOJTMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, hporocunTes, mporecchl 0OMeHa BEIIEeCTB.

I'eorpadus: armocdepa, ruapocdhepa, MUHEpaIbl, TOPHBIE MOPOJHI,
TOJIC3HBIC NCKOIIaeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

TexHomorus: TexHocdepa, MPOU3BOJICTBO, XMMHUICCKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKITHOHHBIC MaTEePHAIIHI.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUU
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHUS (YIJIYBJIEHHBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE Yy4eOHOH H
BOCHHUTATENIbHON J1€ATebHOCTH 00pa30BaTeIbHON OpraHu3aluu B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHSATHIMU B OOIIECTBE NpaBWJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpoOIlECCaM CaMOIO3HAHUS, CaMOpPAa3BUTUS M  COLMAIU3ALUU
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATbCS CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAyYHOMY M HMCTOPUYECKOMY HACJIEANI0, MOHUMAaHWE 3HAYEHUs XHUMHYECKOH
HAyKU U TEXHOJOTUU B JKU3HU COBPEMEHHOI'O OOIIECTBa, B Pa3BUTUU SKOHOMUKH
Poccun u cBoero pernosa;

2) rpaskIaHCKOTr0 BOCIIMTAHMS:

NPEACTAaBICHUE O COIMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, NPOSBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pa3sHOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIM B Tpoliecce yueOHOM U
BHEYUYCOHOM IEATEITHHOCTH;

FOTOBHOCTh OLICHMBATh CBOE IOBEACHHE U IOCTYNKH CBOUX TOBAPHUILEU C
MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYE€TOM OCO3HAHMS MOCIEICTBHUI
MIOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOAUMBIE JIs
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAaYYHOTO MO3HAHUS AJI Pa3BUTHUS KaXKIOrO YEJIOBEKa
U MPOU3BOAUTENBHBIX CUJI OOIIECTBA B ILIEJIOM, POJIM U MECTa HAyKU «XHUMUS» B
CHUCTEME Hay4HBIX MPEACTaBICHUNU O 3aKOHOMEPHOCTSX pa3BUTUS MPUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HABaTeIbHAS MOTHBAlUS M HMHTEpPEC K OOYUYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOpPa3BUTHIO M C€aMOOOpa30BaHHIO, K HCCIEAOBATEIbCKOM



NEATeNIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HampaBJi€HUS M YPOBHS NalIbHEHIIIETO
o0y4eHus;

4) BOCIIUTAHMS KYJbTYPBbI 310POBbA:

OCO3HAHUE [IEHHOCTH W3HU, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KWU3HM, OCO3HAHUE MOCIEICTBUA H
HEMPUATHE BPETHBIX MPUBBIYCK (YIIOTPEOIEHUS aIKOTOJIsl, HAPKOTUKOB, KYpeHUs),
HEOOXOJUMOCTU COOJNIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IIEHHOCTHOTO OTHOIIEGHUS K TPYAOBOM JEATEIIBHOCTH Kak
€CTECTBEHHOI MOTPEOHOCTH YesIOBEKa M K MCCIIEIOBATENbCKOM NESITeIbHOCTH KaK
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K MpodeccHusiM, CBSI3aHHBIM C XHUMHUEH, B TOM YHCIE K
npodeccusiM HaydHOU cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIu3allii B 3TOU
chepe;

6) 3K0JI0TNYeCKOro BOCIIUTAHMS

O0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UICTOUHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyIIeCTBOBaHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYpbl: NPHUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEICTBUI AJIs
OKpYXalollel Cpeibl; OCO3HAHWE TJIOOATBHOIO XapakTepa 3KOJIOTHYECKUX
npoOJieM U TMyTel HX penieHus; CIOCOOHOCTh MPUMEHSTh 3HAHUS, IMOJydaeMble
IpU M3YyYEHUU XUMUH, JJIS PEIICHUS 3a7a4, CBS3aHHBIX C OKPYXAIOLIEeH Cpenoi;
AKTUBHOC HENPHUIATHE JECHUCTBHUM, NPUHOCAIIUX BpEI OKPYXKAKOIIEH Cpexe;
OCO3HAHHE CBOEH POJIM KaK TpakIaHUHA U MOTPEOUTENS B YCIOBHUSIX B3aUMOCBSI3H
MPUPOJTHOM, TEXHOJOTHYECKOW M COLMAIIBHOM CpEJ; TOTOBHOCTh K YYaCTHIO B
MPAKTUYECKOMN JESITEITbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl O0YUYAIOIINXCS, OCBOMBIIMX MPOTPaMMYy IO
XHUMHHU OCHOBHOTO 00111eT0 00pa30oBaHMs, BKIIOUYAIOT:

YCBOEHHE MEKIUCHMUIUIMHAPHBIX (MEXKIIPEIMETHBIX) MOHITHHI, OTpaX)arolnxX
MaTepualbHOE €IMHCTBO MHpa M MpOIECcC MO3HAaHUSA (BELIECTBO, CBOICTBO,
DHEPTUs, SBICHUE, HAYYHBIA (haKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, M3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSIMU (TO3HABATEIBHBIMU,
KOMMYHHUKaTHBHBIMH, PEryJISTUBHBIMU), BAKHBIMU  JUJIA MOBBILLICHUS
3 PEeKTUBHOCTU OCBOEHHMSI COJepKaHHUsl ydyeOHOro mnpeamera, (OpMHUPOBAHUS



KOMIICTEHIIMA, A  TakKXe  IIPOEKTHO-UCCIENOBATEIBCKON  JEATEIBbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B Y4EOHOM, MO3HABATEILHON U COIMATbHOU
IIpaKTHUKE.

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHbIC Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue aemcTBus:

YMEHHSI MCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS] TPU OCBOCHUU
3HAHUMW: PACKPHIBATh CMBICT XUMUYECKUX MOHSATUN (BBIACIATH UX CYIIECTBEHHBIC
PU3HAKH, YCTAaHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHAJTU3UPOBATH,
CpaBHUBaTh, 000011aTh, BHIOUpPATh OCHOBaHUS M Kiaccupukauuu U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIUI; yCTaHABIUBATh
NPUYMHHO-CIICICTBEHHBIE  CBS3M  MEXAYy OOBEKTaMH HU3YUYCHHS; CTPOUTH
JIOTUYECKUE  PaACCYJICeHUS (MHIYKTUBHBIC, JACAYKTHUBHBIC, I[I0 aAHAJIOTUH);
npeaiaraTb KpUTEPUU M BBIABISITH OOIIHME 3aKOHOMEPHOCTH W MPOTHUBOpPEUHUs B
U3Yy4aeMbIX Tpoleccax U SIBICHUSAX; MTPOBOJUTHh BBIBOABI M 3aKIIOUCHUS; YMEHUS
OPUMEHATh B TMPOIECCE TMO3HAHUS TOHATHUS (NIPEIMETHBIE W METanpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XMMUH, MTPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMHYECKUM 3HAK (CUMBOJI JIEMEHTA), XUMHUYECKasl
dbopmyna U ypaBHEHHE XUMHYECKON pEaKIuu — MPU PEIICHUH Y4eOHBIX 3a1ad; C
Y4€TOM JTHUX MOJCJIBHBIX MPEACTABICHUNA  XapaKTEepPU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUUYECKHE PEAKIINH.

ba3oBble mucciexoBaTe/ibCKue AeCTBUA (METOAbBI HAYYHOI0 IO3HAHUS
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOW IMO3HABATEIIPHOM U
MPOEKTHO-UCCIIEAOBATEIBCKON NEATEIbHOCTH;

YMEHUS HCIIOJb30BaTh IMOCTABJICHHBIE BOIPOCHI B Kadye€CTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpoBaTh MPoOJEMYy, ONPENeIaTh IeIb W 3aJ1aud, COOTBETCTBYIOIIHE
pelIeHUI0 MPOoOJIEMBI; MpeiylaraTh OMUCATEIBLHYIO WIN OOBSICHUTEIBHYIO TUIIOTE3Y
W OCYIICCTBIISITh €€ MPOBEPKY; YMEHHS IPOBOAUTH HM3MEPEHHUS HEOOXOIUMBIX
MapaMeTpoB, BBIUYMUCICHUS, MOJCIMPOBAHUE, HAOIIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNS W BBIBOJBI IO pE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCIICIOBAHUSI, COCTABIIATh OTYET O MPOACIaHHOU padoTe;

Pab6ora ¢ ungopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WHPOpMaAIUK (HAy4IHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh MH(POPMALIMIO U KPUTUYECKU OLICHUBATH €€
JOCTOBEPHOCTh W  HENPOTUBOPEYUBOCTb, OTOMpPATh W  HUHTEPIPETUPOBATH
uH(pOpMAIMIO, 3HAYMMYIO JJi peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSTH
paznuuHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMai, HEOOXOAMMOU JUIsl BBIIIOJHEHUS YYEOHBIX 3a/Jay; HCIOJIb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE IOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTABICHUS
uHpopmauu (cxembl, Tpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U Jpyrue
(GopMbl); YMEHMSI MCIOJb30BaTh Hay4YHBIN S3bIK B KayeCTBE CPEJICTBA pabOThI C
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXIpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HAKUM U CHUMBOJIbI, OopMyIbl, abOpeBUaATYpbl, HOMEHKIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE PEe3yJbTaThl TMO3HABATEIILHON JEATEITLHOCTU B
YCTHBIX W TIMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Mpe3eHTaINe
pE3YJIbTATOB BBHIMOJHEHUS XMMHYECKOTO SKCIepUMEHTa (HMCClie0BaTEeIbCKON
1a60paTOPHON MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XO/€ AUaiora u
(M) TUCKyCCUU 3a7laBaTh BOMPOCHI IO 00CYKIaeMOIl TeMe U BhICKa3bIBATh UCH,
(bopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTEIHHO BBITIOJIHEHUSI TIPEIIOKEHHON
3a/1a4u.

2) yMeHHsl y4eOHOTO COTPYAHHYECTBA (TPYIIIOBast KOMMYHHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opmMax pabOThI: IUIAHUPOBATH OPTAHMU3AIUIO
COBMECTHOW pabOThl, OMPENEIsATh CBOIO pOJib, PACHPEICIATh 3a7aud MEXIY
YIeHaMU TPYNIbl; BBINOJHATH CBOK YacTh pPabOThl, KOOPAHMHUPOBATH CBOMU
JNEUCTBHSI C NEUCTBUAMHU JIPYTHX YJICHOB KOMaH[bl, ONPEAENSATh KPUTEPHUHU 10
OIICHKE Ka4yeCcTBa BBIMOJHEHHOW pabOThI; peniaTh BO3HUKAIOIMIME MPOOJIEMBI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIAaCOBaHUA IO3UIUNA, y4acTBOBaTh B
oOCyXIIeHHH, OOMEHE MHEHUSIMU, «MO3TOBOM INTypMe» H ApYrux ¢dopmax
B3aUMOJICHCTBUS.

PeryasiTuBHBbIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUA

OBnajeHre YHHMBEPCAJIbHBIMU YYEOHBIMU PETYISTUBHBIMU JACHCTBUSIMU
BKJIFOYAET PA3BUTHUE CAMOOPTaHU3AMU, CAMOKOHTPOJS, CaMOKOPPEKIHH, B TOM
YUCIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOoyiee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO padOTy MPHU PelIeHUH Y4eOHOU WU
UCCJEIOBATENbCKOM  3aJaud; HAa  OCHOBE  MOJYYEHHBIX  pe3yJbTaToOB
dbopmynupoBaTh 0000IIEHUS U BBIBOJIBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB; AHAJIU3UPOBATH PE3YyJIbTAaThl: COOTHOCUTH CBOM JEHUCTBUS C
IUTAHUPYEMBIMU  PE3yJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTHPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHalIn3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHH OCHOBHOTO
oO1rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OO0Iee COJepkKaTeabHOEe
SAPO C TIPEAMETHBIMU pe3yJibTaTaMu 0a30BOT0 YpPOBHS, COTJIACOBAHBI MEXIY
co0O0Mi, YTO TMO3BOJSET PEaTM30BBIBATh YIIyOJEHHOE H3YYeHHE KaK B paMKax
OTACJNBHBIX KJIACCOB, TaK W B paMKax pealu3alud WHIUBUYaJbHBIX
00pa3oBaTeIbHBIX TPACKTOPHUI, B TOM YHCJIE MCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranuzaiuu. [lo 3aBepiieHHH peanu3alud MPOTpaMMbl YTIIYOJICHHOTO YpPOBHSI
oOydJaromuecsi CMOTYT JIeTallbHee OCBOWTH MaTepHuaj, OBJIAJETh PACIIMPECHHBIM
KPYTOM IOHSTHI U METOOB, PEIIaTh 3a7a4i 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUW, YMEHUH M CMOCO0OB JACHCTBUM, CcHeMUGUUECKUX I IPEIMETHOM
obmactu «XWMHS», OCHOBBI HAYYHOTO MBIIIJICHUS, BHIBI JEATCIBHOCTH IIO
MOJIYYCHHUIO HOBOTO 3HaHMs, €ro MHTEPHpeTalud, MpeoOpa3oBaHUI0 H
NPUMEHCHHIO B PAa3IUYHBIX Y4YE€OHBIX W pEeabHBIX JKU3HEHHBIX YCIIOBHSIX;
oOecrieurBalOT BO3MOXKHOCTH YCIEITHOTO OOyYeHHS Ha CIEAYIOIEM YpPOBHE
o0pa3oBaHUAI.

K xonmy oOyuenuss ¢ 8 knacce y oOywaromierocs OyayT chOpMHUPOBaHBI
CIICIYIONUEe TPEIMETHBIC pPE3yabTaThl HW3YYCHHS XUMHH Ha YIIyOJCHHBIM
ypOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX TIOHSTHH: aToOM, MOJEKYIa,
XUMUYECKUI S3JIEMEHT, MeTajll, HEeMETall, aJUIOTPOIHs, IPOCTOE BELIECTBO,
CJIOKHOE BEIIeCTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasE Macca, MaccoBas JI0Jsl XHMMHUYECKOTO DJIEMEHTa B COEIUHECHUH,
MOJISIPHBIM 00bEM, OTHOCUTEIbHAS MNIOTHOCTh Ta30B, OKCUJI, KUCIIOTa, OCHOBaHUE,
coJib, aM(OTEepHbIA OKCHUJZl, aM(OTEpHBIH THAPOKCHUI, XUMHUYECKas peakuus,



KJaccuuKaIus peakiuii: peakiiuu COSMHECHUS, PEaKIIUU PA3JIOKEHUSI, PEaKIuu
3aMelIeHUs, peaklnu OOMEHa, 3K30- U JHAOTEPMUUYECKUE PEaKIUU;, TEIIOBOU
s ekt peakiuu; AP0 aToMa, AIEKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTalb,
pagnyc aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS W HEMOJSApHAas KOBAJCHTHAS CBS3b,
WOHHAs CBsi3b, HWOH, KaTHMOH, AaHWOH, PacTBOpP, MaccoBas JOJIsI BEIECTBa
(mpolieHTHasi KOHIICHTpAIUsl) B pacTBOpe, MOJSpHAsh KOHIIEHTpAIlUs BEIIeCTBa B
pacTBOpe; BIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCICHUS, OKUCIUTEIU U
BOCCTAHOBUTEIIH, OKHCJICHHE u BOCCTaHOBJICHHE, OKHMCJIUTEIILHO-
BOCCTAHOBUTEIIbHBIC PEAKI[UU, METO] AJICKTPOHHOTO OaiaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHUU U
OPUMEHSTH 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

UCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI (pOPMYJI BEIICCTB
Y YPABHCHUN XUMUYECKUX PEAKIINM;

OTIPENIECNIATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENIEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, MPUHAJIEIKHOCTH
BEIIECTB K OMPEJACICHHOMY KJIacCy COeIMHEHUN 1Mo (hopMyiaM, BUIbI XUMHUYECKOM
CBs13U (KOBJICHTHOW M MOHHOW ) B HEOPraHUUECKUX COCTMHCHUSX;

pPacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MacChl BEILECTB, MOCTOSHCTBA
cocraBa, l[lepmomnueckoro 3akona [[. WM. MenpaeneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTraJipo M €ro CIEICTBUM, MPEICTAaBICHUI O HAyYHBIX METOJIaX
MO3HaHWS, B TOM 4YHCIE€ DKCIECPUMEHTAJIbHBIX M TEOPETHUYECKUX METOJax
MCCIIeIOBaHUA BEUIECTB U M3YUYCHHUS XUMUUYECKUX PEAKIIU;

JEMOHCTPUPOBATh TOHUMAHUE TIEPUOJMYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJIOKEeHUS B [lepuoauueckoit cucteme:

OMHUCBHIBATh MW XapakTepuzoBaTh Tabiuunyro ¢opmy Ilepuogmdeckoi
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iinyarh MOHATHUSA «TJlaBHas moarpynmna (A-
rpymma)» u «nobounas noarpynma (b-rpynma)y, «mMaabsie mepruoab» U «OOJbIINe
MIEPUOBIY;

COOTHOCHUTHh 0003HAYCHHsS, KOTOphle MMeroTcsa B Tabnuime «llepmonmdeckas
cucteMa xumuueckux anemeHtoB JI. WM. MengeneeBa», ¢ YHUCIOBBIMHU
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl
siipa, oOIIee YUCIIO JICKTPOHOB U PACTIPEICIICHUE UX T10 AJICKTPOHHBIM CJIOSIM);

OOBSCHATH CBSA3b TIOJIOKEHHs djeMeHTa B Ilepmoaumdeckoid cucreme ¢
pacupesieieHueM JJIEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX IMEPUOIOB;

KJIAaCCH(UIIUPOBATh XUMHUYECKHE DJJIEMEHTBHI, HEOPraHWYCCKHE BEIICCTBA,
XUMHUYECKHE PEaKIu (M0 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, 110
TernoBomMy 3hdexry);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOXHBIX BEIIECTB: KUCIOPOAa, BOJAOPOAA, BOJbI, OOLINE XUMUYECKHE
CBOMCTBa OKCHJIOB, KHCJIOT, OCHOBAaHHMI U COJIEH, T€HETHUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPKIAsi MPUMEpPaMH MOJICKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

OMUCHIBATh POJIb KUCIOPO/a, BOJAOPOAa U BOJLI B MPUPOJHBIX IMPOIECCaX, B
KUBBIX OpraHu3Max, UX MPUMEHEHUE B PA3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO’KHOE HUCTIOJIb30BAHHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHSITh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT HX
COCTaBa U CTPOCHHMS, BO3ZMOXKHOCTH MPOTEKAHUSI XUMUYECKUX MpEeBpalicHUu B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBLHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XUMHYECKOTO JIEMEHTa B COCIMHCHUH,
MacCOBYIO JIOJIO XMMHUYECKOT0 JJIEeMEHTa 1Mo (opMyse coeauHEHUs, HaXOJUTh
npocTeninyo GopMyy BelecTBa 0 MacCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBa B PacTBOpPE, MOJISPHYIO KOHIIEHTPAIUIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHEHUSIM XUMUYECKON PEaKITUH;

NPUMEHSITh OCHOBHBIE ONEPAIMHM MBICIUTEIILHON NIeITeTbHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, 0000IeHNne, CUCTEeMAaTU3aInIo, KiIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBs3€d — JJI1 HW3Y4YEHUS CBOMCTB BELIECTB W
XUMHYECKUX PEeaKli, eCTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS — HaOJI0IeHHE,
U3MEpEHne, MOJICTUPOBAHNE, SKCIEPUMEHT (peaibHbId M MBICIEHHBIN) — IS
OCBOCHHUS YYEOHOTO COACPIKAHUS;

pacKphIBaTh  CYIIHOCTh IMPOLIECCOB  OKUCJICHUS W  BOCCTAaHOBJICHHS,
COCTaBIIAITh YPAaBHEHUS MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIN
(MeTO/IOM 3JIEKTPOHHOTO OajiaHca);

YCTaHABIMBATh CBS3M MEXKIY pealbHO HAOIIOJAEMbIMH XUMUYECKUMHU
SBJIICHUSIMHU M TIPOIECCAMU, MTPOUCXOMASIIUMHI B MaKpO- U MUKPOMUPE, OOBSCHATD
MPUYUHBI MHOTOOOPAa3usi BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSAMHU
JIpYTUX y9eOHBIX MPEAMETOB;

cobmogaTe mpaBwia  Oe3omacHOM  paboOTl B J1abOpaTtopuul  MpHU
WCIIOJIb30BAaHUM XUMHUYECKON TIOCYAbl M OOOpYAOBaHMS, a TaKXKe IMpaBuia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH BBITIOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHIO W COOMPAHUIO
razoo0pa3HbIX BelIeCTB (BOAOPOAa M KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OMpENICICHHOW  MaccoBOM  J0Jied  pacTBOPEHHOTO  BEIECTBA, PEIICHUIO
AKCHEPUMEHTAIbHBIX 3a7a4 Mo TeMe «OCHOBHBIE KIJIACChl HEOPraHHMYECKUX
COCIMHCHUIY,;



JEMOHCTPUPOBATh  BJIAJICHUEC OCHOBAMH  XHMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIIEH yMeHUs 0€30MacHOro oOpalieHus ¢ BEleCTBAMU, UCIOIb3yEeMbIMU
B TMOBCETHCBHOMW JKM3HU, a TAK)KE€ 3HAHWE TIPABWII TIOBEJICHHSI B IEIISIX COCPEKCHHMSI
310POBbsI M OKPYKAKOLIEH CPEBI.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U (undgposrbie)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcbl

Paznen 1. HepBOHa‘laﬂbele XUMHUYECCKHEC TTIOHATUSA

XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U

11 6 2

IMPAKTUICCKO " JACATCIBHOCTH

YelloBeKa
BemiecTBa n xuMuueckue
1.2 . 19 1
peakiumn
Hroro mo pazgeny 25

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosznyx. [lonsitue o razax.

2.1 14 1 1
Kucnopon. Oxcupt

29 Bomopoa. Ilonsitue o kucmorax 5 1
H COJIIX

23 Bopna. PactBopsl. [Tonsitue 06 12 1 1

OCHOBAHHAX

OcCHOBHBIE KJ1aCChI
2.4 . 14 1 1
HEOPraHMYECKUX COECIUHEHUN

Hroro no paszneny 46

Paspnean 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xummuieckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.




Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Tepuoanueckas cucrema 14
XUMHUYeCcKnX deMeHToB 1. 1.
MenneneeBa. CtpoeHue atoma
XUMHYECKas CBA3b.
3.2 OKHCIIUTETBHO- 12
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro mo pazueny 26
OBUIEE KOJIMYECTBO YACOB I10 102
I[MPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
Ne KoandecTBO 9acoB
Tema ypoka
n/n Bceero KonTtpoJbHbie padoThl IIpakTHyeckne padboThI

[Ipenmer xumuu. Poss XuMuu B )KU3HU
yenoBeka. [lonstue 06 nctopuun
BO3HUKHOBEHMS U PA3BUTHS XUMHUU. XUMHUS B
CHUCTEME HayK

Tena u BentecTBa. Pusnueckre U XUMUYECKUE
2 cBolicTBa BelecTB. Puznueckue u 1
XUMHYECKUE SABJIECHUS.

[ToHsiTHE O TEOPETHUECKUX METOAAX ITO3HAHHS
B €CTECTBEHHBIX HayKax. VICTOYHHUKH
xumudeckor naopmanuu. llpeacrapienus o
HAyYHOM TI03HAHUH HA SMITUPUICCKOM

3 ypOBHE: HaOJt0/IeHNE, U3MEPCHHE, 1
AKCTIIEPUMEHT, MoJienupoBanue. [Tonstue o
MeTOJ1aX pabOThl C XUMHYECKUMHU
BemecTBamMu. O0opynoBaHuE MIKOJIBHOU
XUMHUYECKOH JIabopaTopuu

[Ipaktuueckas paborta Ne 1 mo teme "lIpaBuna
4 paboTHI B 1a00OpaTOPUU U TPUEMBI OOpaIICHUS 1 1
¢ 1abopaTopHBIM 000pyLOBaHHEM"

Yucrtele BemecTBa U cMecu.CriocoOsl
paszeneHus cMecen

[Ipaktuyeckas padora Ne 2 o Teme
"Pa3nenenue cMecell (Ha MpUMeEpPe OUNUCTKU




MOBapeHHOM coJn)"

ATOMBI 1 MOJICKYJIbI

XUMHYECKHUE DIIEMEHTHI

[IpocTeie 1 CcI0KHBIE BEMIECTBA

10

BemectBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

11

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XMUMHUYECKUX 3JIEMEHTOB.3aKOH MOCTOSIHCTBA
COCTaBa BEIECTB.

12

OmnpeneneHne BAICHTHOCTH aTOMOB T10
dhopmynam OMHAPHBIX COCTMHEHUN

13

OtHOocHUTeNbHAs aTOMHAA Macca.
OTHOcCUTENbHAsA MOJIEKYJIIPHAs Macca

14

BrrunciieHuss OTHOCUTENIBHOW MOJIEKYJISIPHOM
Macchl BEIIECTB, MOJISIPHOM Macchl, MacChl
BEIECTB M KOJUYECTBA BELIECTBA

15

MaccoBas J0JIA XUMHUYCCKOI'O 3JICMECHTA B
COCAMHEHUN

16

Brrunciaenus MaccoBoi JO0JIM XUMHYCCKOT'O
QJIEMCHTA I10 (bOpMy.]Ie COCAMHCHUA

17

Haxoxpaenue mpocreiimieii GopMysl
BEIIIECTBA 110 MAaCCOBBIM J0JISIM
3JIEMEHTOB. BeIuncienus npocreuiein
(hopMyITBI BEIIECTBA MO0 MACCOBBIM WITH
MOJIBHBIM JIOJISIM BJICMEHTOB

18

KoaunuectBo BemiecTBa. Moub.B3anmMocBs3b
KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX
CANHUIL BEIICCTBA.




19

MOHHpHaH Macca CMECHU BCIICCTB

MoabHas J0JI1 XUMHWYCCKOTI'O 9JICMCHTA B

20
COCIMHEHUU

21 Haxoxnaenue npocreiimein GopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM DJIEMEHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKAs PEaKIus
U €€ IPU3HAKU

93 3aKoH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHHUS.

24 THUbl XUMUYECKUX pPEaKIIHil
PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM

25 KOJIMYECTBA U MACChI ICXOHBIX BEIIECTB WITH
MIPOAYKTOB PEAKIINH
Boeruncnenus mo ypaBHEHHUSIM XUMHYECKOU

26 peakMM: KOJIMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce
peareHTOB WIX MPOYKTOB PEaKLUU
Boluncnenus mo ypaBHEHUSIM XUMHYECKOU

97 peaklMK: KOJMYECTBA BEIIECTBA, MACCHI 110
M3BECTHOMY KOJINYECTBY BELIECTBA, Macce
peareHTOB WIX MPOIYKTOB PEaKLUU

28 Kontponsnas padora Ne 1 mo teme "BermiectBa
U XMMHYECKUE peakiun"

29 Bo3nyx — cmecs razos. [lonstue o razax.

30 3akoH ABorajipo. MossipHslif 00bEM ra3os
Brruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

31 rasa 1o U3BECTHOMY €r0 KOJUYECTBY

BEIIECTBA, 00BEMY




32

OrtHOCHUTENbHAA IUIOTHOCTE
ra3oB.BeruncieHsI OTHOCUTEILHON
IUIOTHOCTH Ta30B.

33

BrrunciieHuss OTHOCUTENIBHOM MOJIEKYJISIPHOM
MAacChl ra3a 1o U3BECTHOM OTHOCUTEIbHOU
IUIOTHOCTH

34

OOBbEMHBIE OTHOLIEHUS Ta30B MIPU
XUMUYECKUX PEaKITHIX

35

Brruncnenust 00bEMOB ra3oB 10 ypaBHEHUIO
XUMHUYECKON peaKiuu

36

Kucnopon — snemeHT u pocroe
BemecTBO.CrocoObl MOTyYeHHST KHCIOPO/1a B
1abopaTopuu U MPOMBIIIIEHHOCTH. O30H —
AIIOTPOTHAS. MOAU(PHUKAIUS KUCIOPOa.

37

OKcuanl

38

[IpakTrueckas padota Ne 3 o Teme
"[Tonyuenue u coOrpanue KUCIOpoaa,
HU3yYEHHUE €ro CBOUCTB"

39

TennoBoii 3 PeKT XUMHUIECKOU peakIuy,
TEPMOXUMHUYECKUE YPABHEHHUSI, K30~ U
SHJIOTEPMHYUECKUE PEAKIIHU

40

Bbruncnenus no ypaBHeHUSIM XUMHUYECKON
peaKIMu: KOJINYecTBa BellecTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU MPOJIYKTOB
peaxkuuu

41

KonTtponsHast padota Ne 2 o teme "Bo3ayx.
Kucnopoa. Okcuppr"




Bonopoa — 31eMeHT U IPOCTOE BEILECTBO.
Croco0bl moTy4eHust BOAOPO/ia B

42 naboparopuu u
npoMbliieHHocTu. Mcnons3oBanue Boiopoaa
B KQ4eCTBE TOILIMBA.
[IpakTnueckas padora Ne 4 o Teme

43 "[Tonyuenune u cobupanue BOIOpOaa,
M3y4YEeHUE ero CBOUCTB"

44 [TonsiTie o xucnorax u coysix. CocraB KUCIOT
U COJIeH

45 Brruncnenust 00b€MOB ra3oB 10 ypaBHEHUIO
XUMHUYECKON peaKiuu

46 dusnyeckue cBOUCTBA BOIBI. XUMHUUECKHE
cBoiicTBa BoJibl. Bosia B mpupo/e.

47 AHanM3 ¥ CUHTE3 — METO/Ibl U3yUYEeHHUS
COCTaBa BOJbI

48 CoctaB ocHOBaHUI

49 PactBopbl. PacTBOpUMOCTH BeleCcTB B BOJIE
Hacelimiennsie u HeHACHIIICHHEIE,

50 KOHIICHTPUPOBAHHBIC M pa30aBIICHHbBIC
PacTBOPHI
CriocoObI BbIpaKeHUSI KOHIIEHTPAIIUU

51 PacTBOPOB: MaccoBas J0JIs1 paCTBOPEHHOTO
BEILIECTBA, MOJISIpHAsi KOHLEHTpaus
IIpakTtuyeckas padora Ne 5 o teme

59 "[IpuroroBiieHNE PacTBOPOB C ONPEIEIEHHON

MacCOBOM J0JIeH PaCTBOPEHHOIO
BelecTsa.lIpurorosienue pacTBopos ¢




ONPEAENIEHHON MOJISIPHOM KOHLIEHTpauen
pacTBOpEHHOTrO BemiecTna”

Breraucnenns ¢ MCIojb30BaHUEM HOHSITHS

53 «MaccoBasi J0J1s BEIIECTBA B PacCTBOPE
BerurcnieHus ¢ MCIOIb30BaHUEM MTOHATHS

o4 «MOJISIpHAsE KOHLEHTPALUs PaCTBOPEHHOTO
BEIIECTBA»
Berurcnenus ¢ ucmoyb30BaHueM rpaduKkoB

55 PacTBOPUMOCTH Il pacu€TOB PaCTBOPUMOCTH
BEIECTB

56 BbrurciieHus ¢ HCIOJIb30BaHUEM TTOHATHS
«MaccoBasi J0J1s BEIIECTBA B pacTBOPE»
Boruricnenus ¢ UConb30BaHUEM MOHATHS

57 «MOJIIpHAst KOHIICHTPAIUS PACTBOPEHHOTO
BEII[ECTBA»
Boruncnenus ¢ ucnosnb3oBaHueM rpadrkoB

58 PacTBOPUMOCTH I Pacu€TOB PaCTBOPUMOCTH
BEIECTB

59 Kontponpnas padota Ne 3 o teme "Bomopos.
Bopa. PactBopbl. OcHoBaHus"

50 Oxcuppl: cocTaB, KiaccupuKanus,
TPUBHUAJIbHbIC HA3BAHUS

61 [Tonyuenue u XuMU4YecKre CBOMCTBAa OKCUIOB

62 [ToHsiTHE O THUAPOKCHUIAX — OCHOBAHHUAX U
KHCTIOPOICOAEPIKAIINX KHCIOTaX

63 Ou3nyecKkue U XUMHUYECKHUEe CBONCTBA KUCIIOT

64 [Tonyuenue xkucnor

65 Knaccudukarus ocHoBaHUN




66

[I1énoun, Ux cBOKCTBA U CHIOCOOBI MOTYYEHUS

67

HepactBopumble 0OCHOBaHMS, UX CBOMCTBA U
CTIOCOOBI OTYYEHUS

68

[onsitne 06 aM(pOTEPHBIX THAPOKCHIAX:
XUMUYECKHUE CBOMCTBA U MOJyYCHHUE.
[IprMeHeHne Ba)XKHENIIUX OCHOBAHUI

69

Conu: coctaB, ki1accupuKalus, TPUBUAJIbHbIE
Ha3BaHUs

70

dusnyeckre U XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue cosent

71

I'eneTnueckas cBs3b MEXKIY KllaCcCaMU
HEOPraHWYECKUX COCTMHEHU

72

[Ipaktuueckas padota Ne 6. Permenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN

73

Brrunciaenus mo YpaBHCHUAM XAMHYECKOU
PEaKIMK: KOJINYECTBA BCIICCTBA, O6’béMa,
MacCCHhI 110 U3BCCTHOMY KOJHMYCCTBY BCIICCTBA,
O6’béMy, MaccCe pCarcHToB Wi INPOJAYKTOB
pCaKuu

74

Brrurcnenust Mmaccol IpoAyKTa peakiuu 1o
W3BECTHON Macce OJHOTO U3 UCXOIHBIX
BEILIECTB, B3TOTO B BUJIE PACTBOPA,
COJZIEPIKALIETO ONPENEIEHHYIO MAaCCOBYIO
JIOJIF0 pACTBOPEHHOTO BEILECTBA

75

KonTtponrHas padota Ne 4 o teme
"OCHOBHBIE KJIACCHI HEOPTaHUUECKUX




coequHeHun"

[TepBbIe MOTBITKU KIACCHU(PUKAITUU

76 XUMUYECKUX JIEMEHTOB

7 [TonATHE O TpyINIIaX CXOIHBIX AJIEMEHTOB

78 DeMeHTHI, KOTOpbIe 00pa3yroT aM(poTepHBIE
OKCH/IBI U TUAPOKCHIBI

79 [lepuoanueckuii 3akoH. OTKpbITHE
[Iepunoanueckoro 3akoHa
KopoTkomeproaHas ¥ JUIMHHOTIEPHOTHAS

80 ¢dopmel [Teproauyaeckoit cucTeMBbI
xuMmudecknx dnementoB .. Menaeneera

81 [epronabt 1 TpymITBI

82 OcCHOBHBIE CBEICHUS O CTPOCHUHU
aToMoB.CoCTaB aTOMHBIX SI7IEP.

83 N30Tomnbl Kak pa3HOBUAHOCTH aTOMOB
XMUMHUYECKOTO AJIEMEHTA

84 DIEeKTPOHBIL. DJEKTPOHHAS OPOUTAIIb.

85 DNeKTpOHHBIE KOHMUTYPALIUU U HJIEKTPOHHO-
rpadgudeckue GopmMysIbl aTOMOB
CTtpoeHue JIeKTPOHHBIX 000I0YEK aTOMOB

86 nepBbIX 20 XUMUYECKUX JIEMEHTOB
[Tepuonuueckoit cucremsl .M. Menaeneena
3aKOHOMEPHOCTH U3MEHEHHUS PaJyca aTOMOB

87 XUMUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO IpyInam u
nepuoaam

88 W3meHeHne CBOMCTB COEMHEHUN XMMUYECKUX

QJICMCHTOB B IICpHUOAAX U I'PYIIIIaX




XapaKTepI/ICTI/IKa XUMHYCCKOT'O 3JICMCHTA 110

89 ero nosioskeHuto B [leproanyeckoii cucreme
J.1. Menneneesa
3navenue [leproauueckoro 3akoHa u

90 [Teprouieckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB JIJIsl Pa3BUTHUS HAYKU U TIPAKTHKU

01 DIEKTPOOTPULIATEITBHOCTh XUMUIECKUX
JJIECMEHTOB

92 KoBanentnas nonsipHas cBsizb.KoBaseHTHas
HernoJisIpHas CBs3b.MloHHAs CBS3b.

93 DNEKTPOHHBIC U CTPYKTYPHBIC (hOPMYITBI
BEIIECTB

94 Kpucrannmaeckue u amop@HbIe BemecTBa

95 THIBI KPUCTATUTMYECKHUX PEIIETOK U UX
XapaKTePUCTHKH
[TpuurHBEI MHOTOOOpA3Hs BEIIECTB,

96 3aBHCHUMOCThH CBOMCTB BEUIECTB OT COCTaBa U
CTPOCHUS

97 CrerneHb OKUCIICHUS

98 OKHUCITUTENTLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU

99 XUMHUYECKUE FITEMEHThl — OKUCIIUTEN U
BOCCTaHOBHTEIIH
CocraBieHue ypaBHEHUN OKHCIUTENBHO-

100 BOCCTAHOBUTEIBHBIX PEAKLIUN, METO
ANIEKTPOHHOTO OanaHca
Brruricnenust mo ypaBHEHUSIM XUMHYECKOM

101 peaKIuu: KOJIMYECTBA BEIIeCTBa, 00bEMa,

MacCChI 110 U3BCCTHOMY KOJIMYCCTBY BCIICCTBA,




00BEMY, Macce peareHTOB WU MPOTyKTOB
peakiuu

102 KonTtpoasnas padora Ne 5 mo reme "CtpoeHue

aroMa. XuMHU4ecKas CBA3b"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




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

» Xumusi: 8-i Kiacc: yriiyOJIeHHbIN ypoBeHb: yueOHUK; 1-e nu3nanue, 8 kinacc/
INa6puensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO
«3narenscrBo «lIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI UIAA YUUTEJA

Xumus (yrayOneHHsli ypoBeHs). Peannzanus @I'OC ocHOBHOro 001Iero
oOpa3oBaHus: MeToauueckoe nocodue s yuutens / H. A. 3arpannynas ; nmon
pen. A. 1O. Ilentuna. — M. :

OI'BHY «UHcTuTyT cTpateruu pa3sutus oopazosanust PAO», 2022. — 97 c.: ui.
[Toypounsle pa3paboTku 1o xumuu. 8 kiacc: nocodue ans yuutens / O.H.
SActpedosa. - 2-e uzn. - 336¢. - Mocksa: BAKO, 2020

MexayHapoIHbIN KaTaJlor JIJId YYUTEIEH, TPENOoIaBaTesied U CTYACHTOB,

Yupenurens CMU «Yuebubie npe3eHTanun (CBUIETEIBCTBO

POCKOMHAJI30OPA 31 Ne ®C77-61477)

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://fipi.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/

https://him.1sept.ru/



https://content.edsoo.ru/lab/
https://chem-oge.sdamgia.ru/
https://lesson.edu.ru/search

https://www.alto-lab.ru/






