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HHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHHM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUsI COCTaBJeHa Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTelbHON MPOTrpaMMBbl
OCHOBHOTO 00mero obpaszopanusi, npeacraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboueil mporpaMMbl BOCHUTAHUS U C y4ETOM KOHIICTIIIMM TPETOIaBaHUS
y4eOHOTO0 npeaMeTa « XumMus» B o0pazoBaTesbHbIX opranuzanusax Poccuiickoit denepamum.

[Iporpamma mo XuUMHUHM JTa&T TPEACTABICHUE O IIENSIX, OOIIeH cTpareruu OOydeHus,
BOCIIUTAHUSA W Pa3BUTHS OOYyUalOIIUXCS CPEACTBAMHU YYEOHOrO MpeaMeTa, YCTaHaBIMBAET
o0si3aTeNbHOE TIPEIMETHOE COMEpPIKaHMe, MPEAYyCMaTPUBACT paclpeesieHne ero Mo Kiaccam
U CTPYKTYpUpOBaHHE [0 pa3denaM M TeMaM MporpaMMbl [0 XHMHUHU, ONPEIEIseT
KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapPaKTEPUCTUKH COJIEPIKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh M3YyUYECHHUS] XUMUU C YYETOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€H, JIOTUKHA YU4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEH 00ydJaronIuXcs, Onpe/IesseT
BO3MOXKHOCTU TIpeaMeTa JJisi pead3aui TpeOOBaHWM K pe3yibraraM OCBOEHHUS OCHOBHOM
oOpa3oBaTeibHOW MPOrpaMMbl Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs, a TaKkxke
TpeOOBaHUII K pe3ylbTaTraM OOy4eHHs XMMUU Ha YPOBHE IIE€JIeH W3y4YeHUs TMpeaMmeTa u
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIILHON MESATEIHHOCTH OOYyYalolIerocs Mo OCBOEHUIO
y4e0HOTO COJIEP>KaHU.

3HaHNEe XUMHH CITY’)KHT OCHOBOH JUisi (POPMUPOBAHUS MUPOBO33PEHUS O0YyUarOMIErocs,
€ro MpeACTABICHUN 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAOT (HOpMUPYEMbIE
XUMHUEH TPEJCTaBICHUS O B3aUMOIMPEBPAIEHUSX DHEPTUM W 00 DSBOIIOIUU BEIICCTB B
PUPOJIE, O MYTAX PEHICHHS TIO0ATBHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS UYEIOBEUECTBA —
CBIPbEBOW, DHEPreTUYCCKOM, TMHUIIEBOM M DKOJIOTHYECKOW O€30MacHOCTH, MpodieM
3/IpaBOOXPAHEHHSI.

N3yuenue xumuu:

CIIOCOOCTBYET peanu3aliii BO3MOXKHOCTEH JUIs caMopa3BUTHS U (HOPMUPOBAHUS
KyJBTYPBI TUYHOCTH, €€ 00111el U (yHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJA B (OpMUpOBaHHME MBIIUICHUS W TBOPUYECKUX CHOCOOHOCTEH
00y4aromuxcsi, HABBIKOB UX CAMOCTOSITEIIbHON y4eOHOH ACSTEIHHOCTH, SKCIIEPUMEHTATBHBIX
U HCCJIEIOBATENbCKUX YMEHHH, HEOOXOIHMMbBIX KaK B TOBCEJHEBHOW KU3HM, TaK U B
npo(heCCUOHAIBHON ACATEIHHOCTH;

3HAKOMUT CO CIENU(UKONW HAYYHOTO MBIIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IVISiJa HA EIUHCTBO IMPUPOJALI M YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTallioM B
(dbopMHUPOBaHNH €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH 00yJarOIIHXCS;

crocoOCTByeT (POPMUPOBAHMIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-HAYYHBIM
3HAHWSIM, K TPUPOJE, K HYEIOBEKY, BHOCHUT CBOW BKJIAJl B JKOJIOTHYECKOE OOpa3OBaHME
00y4Jarouuxcsi.

JlanHbie HampaBieHUS B 00yUYeHWH XUMHUU 00€CTIEUYMBAIOTCS CHICU(PUKON COmepKaHuUs
y4eOHOrOo MpeIMeTa, KOTOPBIM SIBISETCS NEAAaroruyeckd aJanTUPOBAHHBIM OTPaKECHUEM
0a30BOI HAyKW XMMUHU Ha OMPEACIEHHOM dTane e€ pa3BUTHUS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I11I€T0 0Opa30BaHUS OPUEHTUPOBAH HA OCBOCHHE
00y4aroMMHKCS CUCTEMbI IEPBOHAYATILHBIX MOHATUNA XUMUH, OCHOB HEOPTaHUUECKON XUMUU
Y HEKOTOPBIX OTAEIbHBIX 3HAYUMbBIX MOHATHI OPraHUuYECKON XUMHUH.

Crpykrypa coaep:kaHusi MPOrpamMMbl 1Mo XUMUU cHOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxoja K e€ m3yueHuro. CojpeprkaHue CKIIAJIbIBAETCS U3 CUCTEMbI MOHSITUH O XMMUYECKOM
AJIEMEHTE U BELIECTBE M CUCTEMbI MOHITUNH O XUMHUYECKOl peakiuu. OO€ 3THU CUCTEMBbI
CTPYKTYPHO OPTraHM30BaHbI MO0 MPUHIIMITY MOCIEI0BATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE
TEOPETUUYECKUX MPEICTABICHUIN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepunonnueckoro 3akona [[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— MIPEACTaBICHUN 00 AIEKTPOIUTUYECKON JUCCOIMALIUY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, PAa3BHBAIOTCS MOCJIEAOBATEIBHO OT OJHOTO YPOBHSA K JPYromy,



BBITIONHSSL (PYHKIIMKM OOBSICHEHUSI U MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHSI M BO3MOXKHOCTEH
MPaKTUYECKOrO MPUMEHEHUS U MOJTYYECHUS U3YyYaeMbIX BEUIECTB.

OcBoeHue MporpaMMbl MO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO TPENICTABICHUS O
XMMHMYECKOU COCTABJISIOLICH HAyYHOM KapTUHBI MHUpPA B JIOTMKE €€ CHUCTEMHOW IMPUPOIBI,
LIEHHOCTHOIO OTHOUIEHUSI K HAyYHOMY 3HAHUIO M METO/IaM MO3HaHWS B Hayke. M3yueHue
XUMHUHU TIPOUCXOAUT C TPHUBJICUYCHUEM 3HAHUN U3 paHee M3YyUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxatomuid Mup», «buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Tpu u3ydyeHun XuMuu NPOUCXOAUT (HOPMUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOW HAyKH
KaK 00JIaCTH COBPEMEHHOTO €CTE€CTBO3HAHUS, MPAKTUYECKON JIEATeTbHOCTH YeJIOBEeKa M Kak
OJTHOTO W3 KOMIIOHEHTOB MHPOBOH KyJIBTyphl. 3ajada yd4eOHOTO MpeaMeTa COCTOUT B
(GhOpMHUPOBAaHUN CUCTEMBI XUMHYECKUX 3HAHUN — BaKHEHUITHUX (paKTOB, MOHSATHM, 3aKOHOB U
TEOPETUUYECKUX TIOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUIT MHMPOBO33PEHUECKOTO XapakTepa,
S3bIKa HAayKH, B TPUOOIIEHUH K HAyYHBIM METOAAM MO3HAHUSA TPH WU3YYCHHH BEIIECTB U
XUMHUYECKUX peakiuii, B (OPMUPOBAHUU U Pa3BUTHUU [IO3HABATEIbHBIX YMEHUH U HX
NPUMEHEHUH B Yy4e€OHO-TIO3HABATEIbHOW W y4eOHO-HCCIEA0BATEIbCKON JIESITEIIbHOCTH,
OCBOEHUU TPAaBWJI 0€30MTACHOTO OOpAIICHHSI C BEIIECTBAMU B MTOBCEIHEBHOM KU3HU.

[Ipu mM3ydyeHNM XMMHUHM HAa YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUsl BaXKHOE 3HAYCHUE
npHOOpPENr TaKKe Med, Kak:

—  (dopMmHupoBaHWE  WHTEUICEKTYaJbHO  pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHATHIO PEIICHUI, CIIOCOOHOU
aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HaNpaBIICHHOCTh OOY4YEHHUS Ha CHCTEMAaTUYECKOoe NPHOOIIeHHEe OOydaromuxcs K
CaMOCTOSATEJIbHOW  IO3HABaTEIbHOM  AEATEIBbHOCTH, HAy4YHbIM METOAaM I[IO3HAHMUS,
(bOPMHUPYIOINM MOTHBAILIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— obecreyeHne YCIOBUH, CIMOCOOCTBYIONIUX MPUOOPETEHUIO OOYYarOIIUMUCS OTBITa
Pa3HOOOpa3HOU ACSITEIHHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KITIOYEBBIX HABBIKOB (KJITFOUEBBIX
KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCAILHOE 3HAUCHUE JIJISI PA3JIMYHBIX BUJIOB JIESITEIHLHOCTH;

— ¢dopMupoBaHue 00IIeH (PYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCJIE YMEHHH OOBACHITH W OICHUBATH SIBICHUSI OKPYXKAIOIIETO MHUpPA, HWCIONIb3Ys
3HAHWSI ¥ OTIBIT, TOJyYCHHBIE TIPH U3yUYCHUU XUMUH, IPUMEHSITh UX TIPHU PEIICHUH TIPOOJIeM B
MTOBCEAHEBHOM KU3HU U TPYJIOBOU JEATEIILHOCTH;

— ¢opMupoBaHue y OOydYarOIMMUXCS TYMAHUCTUYECKUX OTHOIICHWM, TMMOHUMAHUS
LHEHHOCTH XUMUYECKUX 3HAHUM JJIs1 BBIPAaOOTKH HKOJIOTMUECKH LEIECO00Pa3HOr0 MOBEACHUS
B OBITY W TPYJOBOW ACATEIHHOCTH B IICJISIX COXPAHECHHS CBOETO 370POBBS M OKPY’KaIOMIEH
IIPUPOIHOU CPENBI;

— pa3BUTHEC MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHMS OOIIEUEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTU K
0CO3HAHHOMY BBIOOPY MPOGUIIS M HAMPABIECHHOCTH JATBHEHUIIIETO0 00yICHHUS.

OO01u1ee uyncno 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus, coctaniseT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HeJlent0), B 9 kiacce —
68 yacoB (2 Jaca B HEJENIO).

Coaep:xkanne 00yyeHus
9 KJIACC

BemecTBo U XMMH4YeCKasl peaKkuus

[lepnonnueckuit 3akoH. Ilepumommnueckas cucrema xumuyeckux smemeHtoB /J[. .
MenpeneeBa. CTpoeHHEe aroMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XWMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kallvs, KAJIbIUS U UX COCAUMHEHUU B COOTBETCTBUU C
MOJIOKEHHEM 3JIEMEHTOB B lleproanyeckoin cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKA W BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHUX BEIIECTB. XUMHUYECKUE CBOMCTBA
BEILIECTB, OTHOCAIIUXCS K Pa3JIUYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUMN, TeHETUYECKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudpukanus XuMHUECKHX peakiMil MO pa3ivyHbIM MpU3HAKAM (M0 YHUCTY H
COCTaBy YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, M0 H3MEHECHUIO



CTEINCHEN OKUCIICHHSI XUMHUYECKUX 3JIEMEHTOB, M0 00PAaTUMOCTH, TI0 YYACTUIO KaTaIu3aropa).
DK30- ¥ 3HAOTEPMUYECKUE PEAKIIUN, TEPMOXUMHUYECKUE YPABHEHUSI.

[Tonsitue o ckopocTu xuMudeckou peakiuu. [lonarue 06 oOpaTUMbBIX U HEOOPATUMBIX
XUMUYECKUX peakuusix. [IoHATHE O TOMOTE€HHBIX U TE€TEPOreHHbIX peakuusax. [loHsTue o
karanuse. [loHsTne O XuMHUYECKOM paBHOBecHH. DaKTOpBI, BIUAIONIME HA CKOPOCTh
XUMUYECKOW PEAKIUU U MOJIOKEHNE XUMUUECKOTO PABHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIIUHU, AJIEKTPOHHBIN OanlaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHOM peakiuu. COCTaBI€HUE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIMii ¢ UCTIONIH30BAHUEM METO/IA AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPONTUTUIECKON JUCCOLMALINH. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTHoHBI,
AHUOHBI. MeXaHW3M JHCCOLMAIMU BEIIECTB C PA3IUYHBIMU BUJAMH XUMHUYECKOM CBSI3U.
Crenenp nuccornuaiui. CUIbHBIC U CITA0BIE TEKTPOIUTHI.

Peakiun nonnoro ooMena. YcinoBusi MpOTEKaHUsI peaKIuii HOHHOTO 0OMeHa, TOJIHbIE U
COKpalIE€HHbIE MOHHBIE YpaBHEHHS peakiuil. CBOKWCTBA KUCIOT, OCHOBAHUI M COJIENl B CBETE
IpEACTaBICHUN 00 3JIEKTPOIUTHYCCKON aucconuanui. KadecTBeHHbIC peaklMi Ha HWOHBI.
[TonsATHE O TUIPOTU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHHUE C MOJENIAMH KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura M anmasza), CIOKHBIX BEIIECTB (XJIOpUAa HATPHUSA),
UCCJIEOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW pEaklMH OT BO3JECUCTBUSL PA3ITUUYHBIX
(akTOpOB,  HCCIIEOBaHUE  AJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEILIECTB, Ipolecca
JUCCOLMAIIMM KHUCIIOT, IIeJIoueld U cojied (BO3MOXKHO MCHOJb30BaHUE BUAEO MaTepHUajoB),
MIPOBEJICHNE OMBITOB, WIIITIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEaKIMii MOHHOTO OOMeHa
(oOpa3oBaHue oOcajika, BbIJIEJICHUE Ta3a, 00pa30BaHHE BObI), OINBITOB, WIUTIOCTPUPYIOIIUX
IPUMEPHl OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pEaKIU (TOpEHHUE, PEaAKUIUU Pa3IoKEeHUs,
COEAMHEHHUS), pPACHO3HABAHUE HEOPTraHUYECKUX BEHIECTB C IMOMOIIbI Ka4eCTBEHHBIX
peaKkuuii Ha UOHBI, PEIICHUE YKCIEPUMEHTAIBHBIX 3a/a4.

HeMmeTanbl ¥ UX coeIMHEHUS

OO6mras xapakTepucTuka TanoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
creneHu okucieHusi. CtpoeHue W (PU3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB.
XHUMHUYECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMOJIEHCTBHE C METallJIaMU, HEMETAaJIaMH,
uienoyamu).  XaopoBogopod. ConsiHasg KUCIOTa, XUMHUYECKUE CBOWMCTBA, MOIYYEHUE,
npuMeHeHne. JlelcTBrue Xjopa W XJOPOBOAOPOJAa HA OpPraHu3M 4ellioBeKa. Baknenmue
XJIOPUJIBI M UX HAXOXKJIECHUE B IPUPOJIE.

OO6mas xapakrtepuctuka 3eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTereHu okucieHusa. CTpoeHue u PuanyecKkne CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOPO/Ia U CEPhI. AJITOTPOTTHBIE MOITU(DHUKAIINN KUCITIOPO/Ia U Cephl. XUMHYECKHUE CBONCTBA
cepbl. CepoBonoposl, CTpoeHHe, (PU3NUecKre U XUMHYECKHe CBOMCTBA. OKCHIBI CEephl Kak
MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHast KUCIO0Ta, (PU3NYECKUE U XUMHUECKHUE CBOMNCTBA
(oOurme Kak MpEeACTaBUTENSl Kjacca KUCIOT W crnenuduueckue). XMMHUYECKHE PEeakiuu,
JeKalye B OCHOBE MPOMBIIIUICHHOTO CIOC00a MOy4YeHHsI CEpHON KuCIoThl. [IpuMenenue
cepHOoi KHCIOTHL. CoONM CEpHOM KHCIOTBI, KaueCTBEHHAs peakuus Ha Cyiab(daT-HoH.
Haxoxnenne cepel u €€ coenuHEeHU B Ipupoae. XMMHUUYECKOE 3arpsA3HEHHUE OKpYKarolen
Cpelbl COCOUHEHUSMU Cephbl (KUCIOTHBIC OXIH, 3arpsA3HECHHUE BO3AyXa U BOIOEMOB),
CHOCOOBI €ro NpeA0TBPAILCHUSI.

OO6mas xapakrepucTuka 35eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEepPHbIE CTEMEHU OKHUCIEHUSA. A30T, pacHpOCTpaHEHUE B MPUPONE, (PU3NUECKUE U
XUMHUYECKHE CBOWCTBa. KpyroBopor azora B mpupoae. AMMUak, e€ro (U3MYECKUe u
XUMUYECKHE CBOMCTBA, MojiydeHUe U npumeHeHue. Coilu aMMOHMS, UX (PU3UYECKUE U
XUMUYECKHE CBOWCTBa, MpUMeHeHue. KauecTBeHHasi peakiys Ha MOHbI aMMOHMS. A30THas
KHCJIOTa, €€ ToJlydeHue, PU3nuecKue U XUMMUUYECKHUe CBOMCTBa (00IIMEe KaK MpeIcTaBUTENs
KJlacca KUCIoT U crneunduueckue). Mcnoiab30BaHUE HUTPATOB U COJIE aMMOHMS B KAYE€CTBE
MUHEpaJbHBIX YA0OpeHUN. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpefibl COCTUHEHUSIMU
azora (KHACIOTHBIE JIOKIW, 3arpsA3HEHUE BO3AyXa, NOYBBI U BOJOEMOB). Docdop,
amorponHeie Mogudukanuu docdopa, GuzMUeckue M XUMHUYECKHE CcBoicTBa. OKcun



dochopa (V) u dochopHas kuciora, GuU3NIECKUe U XUMHUUYSCKHUE CBOMCTBA, MOJyYCHHE.
Ucnonb3oBanue ¢pocharoB B Ka4eCTBE MUHEPAIBHBIX YIOOPESHHUIA.

O6mias xapakrepuctuka 31meMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTEpHbIE  CTENEHH  OKHUCJICHUS. VYrnepon, aJUIOTPOIHBIE  MOJU(UKAIINH,
pacnpocTpaHeHUe B TNpUpoAe, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopor yriepona B mpupome. Okcunbl yriiepona, ux (GU3NUECKHE W XUMUYECKHE
CBOWCTBa, JCHCTBUE Ha YKUBbIC OPraHU3MBbI, MOJIYYEHHE U MPUMEHEHHE. DKOJIOTUYECKUE
npoOsieMbl, CBs3aHHBIE C OKcuaoM ymiepoaa (IV), rumore3a mo0ambHOTO MOTEIUICHUS
KJIUMaTa, TapHUKOBLIHN 3¢ (deKT. YroapHas KUCIOTa U €€ CONU, X (PU3NYECKUE U XUMUUECKUE
CBOWMCTBa, TONly4eHHEe © TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, POMBIIIUIEHHOCTH U CEITHCKOM XO3SHCTBE.

[TepBoHauanbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yTiiepoja
(MeTaH, 3TaH, STWUJICH, AalETWJIEH, 3TaHOJ], [IULEPUH, YKCycHas kuciora). [Ipupomubie
UCTOYHUKU YTIIEBOJAOPONOB (Yrojib, MPUPOIHBIA ra3, HE(PTh), MPOAYKTHl WX IMepepabOTKH
(OeH3WH), UX POJIb B OBITY W MNPOMBINUICHHOCTH. [lOoHSATHE O OHOIOTHYECKH BaKHBIX
BEIECTBAX: JKMpaX, OelKkax, ymieBoJaX — M WX POJM B JKM3HU ueloBeKa. MarepuaibHOe
€AMHCTBO OPTraHMYECKUX U HEOPTAHUYECKUX COCTUHEHUM.

Kpemnunii, ero Qusnyeckre W XUMHUYECKHE CBOICTBA, MOJyYECHHWE U TMPUMEHEHUE.
Coenunenusi kpemHusi B npupone. OOmue npeacraBienus o6 oxcuae kpemuus (IV) u
KpeMHueBOW Kuciore. CHIMKAThI, WX WCIONB30BAaHUE B OBITY, B TMPOMBIIIJICHHOCTH.
Baxneiimue cTpoutenbHble MaTepuaibl: KepaMUKa, CTEKIIO, IIEMEHT, OE€TOH, KelIe300eTOH.
[IpoGnembr 6€30MaCHOTO HKCIIOJNIB30BAHUS CTPOUTEIBHBIX MaTepuajoB B TOBCEIHEBHOU
KU3ZHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJISIHOM  KHUCIIOTHI,
NPOBE/ICHNE Ka4eCTBEHHBIX pPEaKIMil Ha XJIOPUI-MOHBI W HAOMIOACHHE MPU3HAKOB HX
NPOTEKAHMUsI, OIBITHI, OTPAKAOMINE (PU3UYCCKHC U XUMHUYCCKHE CBOWCTBA TajJOrCHOB U UX
COEIMHEHUI (BOBMO)KHO UCITIOJIb30BaHUE BHUJICOMATEPUATIOB), O3HAKOMJICHHE C OOpa3liaMu
XJIOpUIO0B (TajJOreHUI0B), O3HAKOMJIEHHE C 00pa3aMu cepbl U €€ COeAMHEHUSIMU (BO3MOXXHO
WCIIONIb30BAaHNE BHJICOMATEpHUANIOB), HAOMIOACHHWE Tpolecca OOyIIMBaHUS caxapa IoJ
JEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3yYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEpHOW KHWCJIOTHI, MPOBEACHUE KAYECTBEHHOW pPEaKIMK Ha CyIb(ar-uoH |
HaOIIo/IeHUe MpHU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHUE ¢ (PU3UYECKUMHU CBOMCTBAMH a30Ta,
dochopa u ux coequHeHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHIEOMATEPHUATIOB), OOpa3lamMu
a30THBIX U (QOCQOPHBIX yHOOpEHUH, MOJyuyeHHe, COOMpaHue, PaclO3HABAaHUE W W3yYEHHE
CBOMCTB aMMHaKa, MIPOBEJICHNE KAaYE€CTBEHHBIX PEaKIUid Ha MOH aMMOHUS U (pocdar-uoH u
V3y4YEHUE IIPU3HAKOB HMX MPOTEKAHMS, B3aUMOJIECUCTBHE KOHLUEHTPUPOBAHHOW a30THOU
KHUCJIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHHE BHUACOMATEPUANIOB), U3YYEHUE MOJIeNen
KPUCTANIMYECKUX PEIETOK anMasa, rpadura, QyiaepeHa, O3HAKOMIEHHE C IPOLECCOM
afcopOLUU pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTUBOrasa,
NoJy4YeHue, coOOMpaHue, paclio3HaBaHUE U U3yUYeHHE CBOWCTB YIJIEKUCIOTO rasa, MpoBeICHUE
KaYeCTBEHHBIX pEaKIUi Ha KapOOHAaT W CUJIMKAT-UOHBI U HW3Y4YEHUE TMPU3HAKOB HX
NPOTEKAHHS, O3HAKOMIICHHE C MPOAYKUMEH CHIMKAaTHOW MPOMBIIUIEHHOCTH, PEIICHHUE
AKCIIEPUMEHTABHBIX 3aJ1a4 10 TeMe «BaxkHelme HeMeTamibl U UX COCAUHEHUS.

MeTtaJibl U UX COEIMHEHUS

OOmiasi XapakTepUCTHKA XUMHUYECKHX OJJIEMEHTOB — METAJIOB HAa OCHOBaHHHM UX
nonoxkeHuss B llepuogmdeckon cucreme xumuueckux sneMeHtoB [[. M. Menneneesa n
ctpoeHus aroMoB. CrTpoeHne MeTamioB. Meraminueckass CBS3b M MeTaJuIMYecKas
KPUCTAJJIMYECKas PEHIETKA. DNEKTPOXUMUAYECKUM Psil HAIPSHKEHUN MeTauioB. Ou3nyeckKue
U XHUMHYECKHE cBoicTBa MeTaiumioB. OOmue cnocoObl moiaydeHus: MertauioB. [loHsTue o
KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3uu. CruiaBel (CTajab, Yyr'yH,
JIOPAJIOMUHUN, OpOH3a) U UX NPUMEHEHHE B OBITY U MIPOMBIIIEHHOCTH.

[{enounbie MeTaIIBL: NOJIOKEeHHE B [lepronnyeckoil cucteMe XMMUYECKUX AJIEMEHTOB
JA. U. MenneneeBa, CTpOo€HHE HX aTOMOB, HaxOXKJIE€HHWE B npupoae. DPusmdeckue u
XUMUYECKHUE CBOMCTBA (Ha mpumepe Hartpus U Kanus). OKCUIIBI U TUIPOKCUILI HATPUS U
kanus. [I[pumMeHeHue menouHbIX METAJIIIOB U X COECAMHEHMIA.



[IlemouHO3EMEINIBHBIE METAJUIBI MAarHUKM M KaJdbLMK: nosiokeHue B llepuogmueckon
cucreMe xumuueckux aneMeHToB [[. 1. MenzgeneeBa, cTpoeHUE MX aTOMOB, HAXOXKJICHUE B
npupoge. DPU3NUECKHE W XUMHYECKHE CBOWCTBA MarHus W Kajablusa. Baxueuuue
COCIMHEHUS Kajblusi (OKCHA, TUAPOKCHUI, conn). JKECTKOCTh BOABI U CIOCOOBI €€
YCTPaHECHUS.

AmomuHui: nonoxkenue B llepuonuueckold cucteMe xuMuueckux snemeHTtoB [l. .
MenneneeBa, CTpOEHHE aroma, HaxOXICHUE B mpupoae. DPunyeckue U XUMUYECKHE
CBOMCTBA antoMuHUs. AM(DOTEpHBIE CBOMCTBA OKCUAA U TUIPOKCHU]IA ATTFOMUHUSI.

Kenezo: mnonoxenue B Ilepuomuueckorn cucremMe xumudyeckux snemeHtoB [l U.
MenpneneeBa, CTpOCHHE aroma, HaxOXICHUE B Ipupone. PU3MYECKHE U XUMHUYECKHUE
cBolcTBa keneza. Oxcuabl, ruapokcunbl u conu xenesza (II) m xeneza (III), ux cocras,
CBOWCTBA U MOJIyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMu METaJIJIOB U CIUIABOB, WX (DU3MYECKUMH CBONCTBaMH,
U3y4YEHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO HCMOJIb30BAaHUE BUAEOMATEPUAIIOB),
0COOCHHOCTEH B3aUMOJICMCTBUS OKCHJA KalbllUd W HaTpUs C BOJOM (BO3MOXKHO
UCIIOJIb30BAHHE BUAEOMATEPUANIOB), HCCJIEAOBAHUE CBOMCTB MKECTKOM BOHBI, Ipoliecca
TOpPEHHUs XKeje3a B KUCIOpoJe (BO3MOXKHO HCIIOJIb30BAHUE BUAEOMATEPUANIOB), MPHU3HAKOB
POTEKAHUsI KAUECTBEHHBIX PEAKIIMI HA MOHBI: MArHUs, KaJIbIIUs, aJIFOMUHUS, [IUHKA, Kelle3a
(IT) u xene3a (III), menu (II), HaOMrOMEHKUE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS TLIAMEHU
MOHAMU HATpHUs, Kalusig ¢ Kajublug (BO3MOXHO HCIOJb30BAaHUE BHUIECOMATEPHUAIIOB),
uccienoBanue aM(OOTEPHBIX CBOMCTB THAPOKCUAA AFOMUHUS U THIPOKCHUIA IIMHKA, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxkHelme MeTaibl U UX COSTUHEHUS».

XuMus ¥ OKpY:KawILasi cpeaa

BemecrBa wu wmarepuanbl B NOBCEIHEBHOM JKM3HM 4elioBeKa. be3omacHoe
UCIIOJIb30BAHHE BEIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBas moMonis npyu XUMHYECKHUX
0’KOTaX U OTPaBJICHUSX.

XUMHUYECKOE  3arps3HEHUE  OKpyXkaroliel cpeasl  (IpeneiibHas — JOMyCTUMAst
KOHIICHTpanus BemiecTs, ganee — [1JIK). Ponb xuMuu B penieHn# 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuit IKcnepumenm:

U3ydeHHEe O00pa3loB MarepuajioB (CTEKJIO, CIUIABBI METAJJIOB, TOJIMMEpPHBIE
MaTepuasbl).

Mesricnpeomemmnnie ceasu

Peanuzanusi MeXNOpeIMETHBIX CBA3EH NpU M3YYCHHMM XUMHM B 9  Kiacce
OCYIIIECTBIIICTCS Yepe3 MCIIOJIb30BaHNE KaK OOIMMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHATUH, SBIAIOIIUXCA CHUCTEMHBIMHU [JII OTAEJBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OOuiue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4dHbIA (DAKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanaM3, CHUHTE3, Kiaccuukamus, TEPUOANYHOCTh, HAOIIONEHUE, OKCIICPUMEHT,
MOJICTTUPOBAHNE, W3MEpPEHUE, MOJENb, SBJICHHE, MapHUKOBBIA J(M(MEKT, TEXHOIOTHS,
MaTepUAJIbL.

®dusuka: Marepusi, aroM, OJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI, H30TOIbI,
PalMOAKTUBHOCTh, MOJIEKYJA, OJJICKTPUUYECKUN 3apsifi, MNPOBOAHUKH, IOIYIPOBOIHUKH,
TURIICKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSTHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAJIMYECKash PEHIETKA, CIUIaBbl, (PU3UYECKHE BEIUYUHBI,
€MHULIBI U3BMEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢porocunres, npixanue, ouocdepa, 3KocucTeMa, MUHEPAIIBHBIE YIOOPECHHUS,
MHKPOAJIEMEHTBI, MAaKPO3JIEMEHThI, TUTATEIIbHBIE BEIICCTRA.

l'eorpadus: armocdepa, rugpochepa, MuHEpalbl, TOPHBIE MOPOIbI, TMOJE3HBIC
VICKOITA€MBIE, TOIJIMBO, BOJTHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA NTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE PE3yAbTaThl OCBOCHMSI NPOrPAMMbI OCHOBHOTO 00IIero oOpa3oBaHUs
JIOCTUTAIOTCS. B XO/l€ OOy4YeHHs XUMHH B E€IMHCTBE Yy4eOHOM U BOCIUTATEIIbHOU
NEATEIbHOCTU B COOTBETCTBUU C TPAJULUHMOHHBIMH POCCUUCKUMU COLUMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpPaBWIAMH U HOpPMaMu
HOBEJEHUSI U CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUsS, CaMOPa3BUTUS U COLMAIM3AIUU
00yJaronuxcs.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCSA
CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALINI U PACIIUPEHUE ONbITA JEATEIIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMA:

LHEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U
HAYYHOMY HACJIE[IMI0, MOHUMAaHUSl 3HAYEHUS XUMHUYECKOM HAyKH B KU3HU COBPEMEHHOTO
o011ecTBa, ClIoCOOHOCTH BIIAJIETh AOCTOBEPHOIN MHPOpMAaLIMEl 0 MepeaOBbIX TOCTHKEHUAX U
OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00
yCTpOMCTBE MUpa U 00ILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSI:

NPEACTABICHUS O COIMAJIbHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX OTHOILIECHHHA B
KOJUJIEKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO TIOJE€3HOM, Yy4eOHO-
UCCIIEZIOBATENILCKOM, TBOPYECKOM M JIPYrMX BUAAX JEATEIBLHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOM JESTENIbHOCTH IMPH BHINOJIHEHUM Y4Y€OHBIX, MO3HABaTEIbHBIX
3a/1a4, BBIMOJIHEHUH XHWMHUYECKUX OKCIEPUMEHTOB, CO37aHUM Y4eOHBIX IPOEKTOB,
CTpeMJICHHs] K B3aUMOINOHMMAHHUIO M B3aUMOIOMOIIM B THpoIEecce 3ToM yuyeOHOH
NEeATENbHOCTH, TOTOBHOCTH OLIEHHWBATH CBOE IMOBEJCHHE M IOCTYNKU CBOMX TOBApHILEH C
MO3UILIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMSI IOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHUPOBO33PEHUYECKHE TMPEIACTABICHUS O BEIIECTBE MW XUMHUYECKOM peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISAIOIINE OCHOBY IS
NMOHUMAHUS CYIIHOCTH HAyYHOW KAapTUHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3aMMOCBSI3SIX YEJIOBEKa C MPHUPOIHOM CpenoH, o
pPOJIM XMMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU MO XUMHH,
HEOOXOoAMMbIE i OOBSCHEHHS HAONIOJAEMBIX MPOLECCOB U SIBICHUMN, MO3HABATEIBHOM,
WH(POPMAIIMOHHON W YWUTATENhCKOW KYJIBTYPHl, B TOM YHCJE HABBIKOB CaMOCTOSTEIBHOU
paboThl ¢ yueOHBIMHU TEKCTaMH, CIPABOYHOW JHUTEPATypoH, JAOCTYIMHBIMH TEXHHYECKUMU
cpeacTBaMH UH()OPMALIMOHHBIX TEXHOJIOTHIA;

MHTEepeC K OOy4YeHHIO U MO3HAHUIO, JTI0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHOM M HCCIEAOBATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY
BbIOOpY HAINPABIEHHOCTH U YPOBHS 00yUYEHHs B TalbHEHIIIEM;

4) popMHUPOBaHUA KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU JKU3HHU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 370POBBIA 00pa3 XHU3HU, OCO3HAHHE IMOCIEICTBUI M HEMPUATHUE BPETHBIX
MPUBBIUCK (YHNOTPEOIICHUS AJIKOTOJISI, HAPKOTUKOB, KYpEHUs), HEOOXOAUMOCTH COOIOCHUS
npaBui 0€30MacCHOCTH MPU OOpaIIleHUH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY M pealbHOMN
KU3HU;

5) TpynoBOro BocnuTaHus:

MHTEpEC K MPAKTHUECKOMY MU3yUEHUIO MPO(ECcCHii U Tpyaa pa3iIndHOTO pojia, yBaKEHUE
K Tpydy U pe3yiabTaraM TPYAOBOW IEATENBHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS
MpPEAMETHBIX 3HAHUU 1O XHUMHHM, OCO3HAHHBIM BHIOOp WHAWUBUYATBLHON TPACKTOPUU
MPOAODKEHUST 00pa30BaHUsA C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMH,
0OIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM, YCHEIHON MPO(PEeCCHOHATBHON ESITEIbHOCTH
U Pa3BUTUA HEOOXOIMMBIX YMEHUM, TOTOBHOCThH aJanTUPOBAThCi B MNpodecCHOHATHLHON
cpexne;

6) IK0JIOrM4eCKOr0 BOCIIMTAHUSA :

AKOJIOTUYECKH LIeJecO000pa3HOe OTHOUIEHWE K NPHUPOJE KaK HMCTOYHHMKY KXU3HU Ha
3emiie, OCHOBE €€ CyLIECTBOBAaHUS, IOHUMAaHKUE LIEHHOCTU 30POBOro U 0€30macHoro odpasa
KU3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (PU3MYECKOMY U TMCHUXUYECKOMY



3/I0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOIIO/ICHUS MPaBUil O€30MacHOTrO MOBEACHUS IPU paboTe ¢
BEILIECTBAMH, & TAKKE B CUTYyallUsIX, yTPOXKAIOUIUX 30POBbIO U KU3HU JIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MMOJTYYaeMbI€ MPU U3YYCHUH XUMUH, ISl PEUICHUS
3a7]a4, CBSI3aHHBIX C OKPYXKAloLIe NPUPOJHOW CpPEIOM, JJIs IIOBBILICHUS YPOBHSA
IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUS II00AJBHOTO XapaKTepa IKOJIOTHYECKUX MpoOsieM U
NyTeld WX PEILICHHs] MOCPEICTBOM METOJOB XUMHUHU, SKOJIOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJACTBOBAThCSA UM B II03HABATEIIbHOM, KOMMYHUKATUBHOW U COLIMAJIBHON IIPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe meranpenMeTHBIX pe3yibTaTOB BBIJCISIOT 3HAYUMBIE Uil (hOpMHUpOBaHUS
MHUPOBO33pEHUS 00IIICHAYyYHbIE TIOHSITHS (3aKOH, TEOPHSs, IPUHIIUIL, TUTIOTE3a, (DaKT, CHCTEMa,
IPOLIECC, JKCIEPUMEHT U JAPYroe.), KOTOPbIE HCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeaMeTax W IMO3BOJSIOT Ha OCHOBE 3HAHWN M3 JTUX MPEAMETOB (OPMHUPOBATH
Ipe/ICTaBICHUE O IETIOCTHON HAYYHOW KapTHHE MUpPa, U YHUBEPCAJIbHbIC yueOHbIE JEHCTBUS
(mo3HaBaTeNnbHbIE,  KOMMYHHKAaTHUBHBIE,  PETYISITHUBHBIE),  KOTOpble  OOECIEYMBAIOT
¢bopMUpoBaHNE TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUITAHUPOBAHHMIO M OCYIIECTBICHHUIO
y4eOHOM JIeSITCIIHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeHCTBUS

ba3zoBble Joruyeckmne AeMcTBUS:

YMEHUS HCHOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHMIL:
pacKpbIBaTh CMBICT XHUMHUYECKUX TMOHATUA (BBIACHATh UX XapakTEpHbIE MPU3HAKH,
YCTaHABIMBAaTh B3aWMOCBSA3b C JIPYyTUMHU TMOHATHSIMHU), WCIOJIb30BaTh MOHIATUS JIA
OOBSICHEHUSI OTACNbHBIX (AaKTOB W SBICHUN, BBHIOMPATh OCHOBAHUA W KPUTEPHUH IS
KJ1acCU(UKAIIMN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUi, yCTaHABINBATh MPUIMHHO-
CJICICTBCHHBIC CBS3M MEXAY OOBEKTaMH H3yYCHHs, CTPOUTH JIOTUYECKHE PaCCYKICHUS
(MHIyKTUBHBIE, J€1YKTUBHBIE, IO AHAJIOTUH), AEJIaTh BBIBOJBI U 3aKIIFOUECHMUS;

YMEHUE NPUMEHATH B MIPOLIECCE MO3HAHUS MOHATUS (TIPEIMETHBIE U METANIPEIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIENH, HCIOIb3yeMble B XMMHH, IPEOOPA30BBIBATH IIUPOKO
NPUMEHSEMbIE B XUMHH MOJEIbHBIE TMPEACTABICHUS — XUMHWYECKUH 3HAK (CHUMBOI
JJIEMCHTa), XUMHYECKas (OpMysna W ypaBHCHHC XUMHYCCKON PEaKUHd — IPH PCIICHHH
y4eOHO-II03HABATENbHbBIX 33J]a4, C YUYETOM ATUX MOJEIbHBIX MPEICTABICHUI BBISBISATH U
XapaKTEepPU30BaTh CYIIECTBEHHbIC TPU3HAKU U3YYaEMbIX OOBEKTOB — XUMHUUYECKHUX BELIECTB U
XUMUYECKUX PEaKIUi, BBISIBISATH OOLIME 3aKOHOMEPHOCTH, MIPUUMHHO-CIICICTBEHHBIE CBSI3U
Y IPOTUBOPEUUS B U3yUaeMbIX MPOIEeccax U SIBICHUSX.

ba3oBble ucciienoBare/ibCKie AeiiCTBHS:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCKHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkke B Ka4eCTBE OCHOBBI ISl (DOPMHPOBAHUS THUIOTE3BI IO MPOBEPKE TMPABHIBHOCTU
BBICKA3bIBAEMbIX CYKJICHU;

NpUOOPETEHHUE OMbITA MO IJIAHUPOBAHUIO, OPTAHU3AIMKU U MPOBEACHUIO YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOJIO/IaTh 3a XOJIOM IPOIECCa, CaMOCTOSITEIbHO MPOTrHO3UPOBAThH
ero pes3ynbratr, (HOpPMYIHpOBaTh OOOOIIEHWS W BBIBOABI IO pPE3yjibTaTaM MPOBEAEHHOTO
OMbITA, UCCIIEIOBAHUSI, COCTABISATH OTYET O MPOJICIIAHHON padoTe.

Pabora ¢ nngopmanmeii:

yMEHHE BBIOMPATh, AHATU3UPOBATh W WHTEPIPETUPOBATH WHOOPMAIMIO PA3ITAIHBIX
BUJIOB U (OPM MPEACTABICHUS, MOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJISIpHAs
auTeparypa XUMHYECKOTO COJAEpKaHMWs, CIpaBOoYHble mocobus, pecypcbl HHTEpHETA),
KPUTHUYECKH OIEHWBATh TPOTUBOPEUNBYIO U HETOCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE IPUMEHSTh Pa3InIHbIC METOBI U 3aIPOCHI IIPH TIOWCKE U 0TOOpE MHpOpMaIuu
¥ COOTBETCTBYIONINX JaHHBIX, HCOOXOAMMBIX JIJIsSi BHITIOJHEHUS YUYEOHBIX M MMO3HABATEIHHBIX
3a7a4  OMpEACNEHHOTO0 THUIA, MPUOOpPEeTEeHHWE oOmbiTa B  00JacTH  HMCHOJIB30BaHUS
MH()OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM, OBJIAJICHUE KYJIBTYpPOM aKTUBHOIO
WCIIOJIb30BAaHMS PA3JIMUHBIX MMOUCKOBBIX CHUCTEM, CAMOCTOSITEIHLHO BHIOUPATh ONTUMAIbHYIO
dbopmy mnpencrabieHuss UHOOPMALMK U WILIIOCTPUPOBATH pEIllaeMble 3aJaud HECIOXKHBIMU
cXeMaMu, AuarpaMMaMi, JpyrumMu GopMaMu rpa@uKy U UX KOMOMHAIUSAMU;

YMEHHE KCIOJIb30BaTh W aHAIM3UPOBATh B MpOIlECCe YYEOHOM M HCCIEI0BATENHCKOM
NEATeIbHOCTH HWH(OpMalUi0 O BIUSHUM IPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SIICTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPYX AIOIIEH PUPOAHON CPEIbI.



KomMyHukaTuBHbIE YHHBEPCAJbHbIE Y4eOHbIE TeHCTBUSA:

YMEHHUS 3a/JaBaTh BOMNPOCHl (B XoA€ auanora U (WIM) AUCKYCCHHM) IO CYIIECTBY
o0Ocyx/aeMoi TeMbl, (OPMYJIUPOBATh CBOM TPEIJIOKECHHUS OTHOCHUTEIHHO BBITIOJHEHUS
IIPEVI0KEHHOM 3a/1a4u;

YMEHHS TPEACTABISTH IOJYYSHHBIE pPE3ylIbTaThl MO3HABATEIBHOM JESTENHHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaxX; JeNiaTh TMPE3EHTAIMI0 PE3yIbTaTOB BBITIOJHEHUS
XUMHUYECKOTO  OJKCIIEpUMEHTa  (JabopaTopHOro  OMbITa, JIAOOpATOpPHOW  paboOTHI  TIO
HCCJIETOBAaHUIO CBOWMCTB BEIIECTB, y4EOHOTO MPOEKTA);

yMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIILHON U
UCCJIEIOBATEIIbCKOM JICSITEIbHOCTH MPHU PEIICHUHA BO3HHUKAIOIIUX MPOOJieM HAa OCHOBE yuéTa
o0IIIMX MHTEPECOB U COIVIACOBAHMS MO3MUIMI (00CYXIeHHUs, 0OOMEH MHEHUSIMH, «MO3TOBbBIE
MITYPMbI», KOOPJWHAIIMS COBMECTHBIX [EUCTBUIA, ONpEEICHHE KPUTEPUEB IO OICHKE
Ka4yeCTBa BHITIOJTHEHHOU paOOTHI U IpyTHUE).

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

YyMEHHE  CaMOCTOSITEJIBHO  OMNPEAENATh  IeJIM  JCSITENbHOCTH,  IUIAHUPOBATb,
OCYIIIECTBIIATh, KOHTPOJMUPOBATH M TPH HEOOXOJUMOCTH  KOPPEKTUPOBATH  CBOIO
JeSTeIbHOCTh, BBIOMpaTh Hambonee d(PPEeKTUBHBIE CMOCOOBI pelieHus Y4YeOHBIX U
MO3HABATENBHBIX 33/1a4, CAMOCTOSITEIbHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEITOKCHHBIN
aJTOPUTM JCHCTBUYN TMPHU BBIMOTHEHUH 33aJIaHUM C YYETOM TOJIY4YEHHS HOBBIX 3HAHUU 00
U3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATH COOTBETCTBUE MOIYYECHHOTO
pe3yabTara 3asBICHHOW I€JM, YMEHHE WCIOJIb30BaTh M aHATU3UPOBATh KOHTEKCTHI,
npeJiaraéMpie B YCIOBHH 3aaHHM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeameTHBIX pe3ylbTaTOB MO OCBOEHUIO 00S3aTEbHOTO COJEpPKaHUsA,
YCTaHOBJICHHOTO JaHHOW (QenepaibHOil paboueld MpOTrpaMMoOl, BBIACISIOT: OCBOCHHBIC
0oOyJaroImuUMHCsT HaydHbIE 3HAHUSA, YMEHHS M CIIOCOOBI JEHCTBUM, crierudUuyuecKue s
NpEeAMETHON 001acTh «XHUMHS», BUAbI ACATEIBHOCTU IO IMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlNKA, TPEOOpPa30OBAHUI0 W TPUMEHEHHIO B pPAa3IUYHBIX YYEOHBIX U HOBBIX
CUTYyalHsIX.

K xoniy oOy4yenust B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJIKHBI
oTpaxarb CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUH:

® paCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XUMHUYECKHUI BIIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHUOH, aHWOH, IPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO,
BaJIEHTHOCTb, IEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKAsl peaKUus,
XUMHYECKasl CBSI3b, TEIUIOBOM 3 (EeKT peaklnu, MOJb, MOJSIPHBINA 00BEM, pacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOJIIUTUYECKAS] JAUCCOLMALMS, PEAKIUU
MOHHOTO OOMEHa, KaTraiu3arop, XUMHUYECKOe paBHOBecHE, OOpaTuMble U
HEOOpaTUMbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE PEAKIIUN, OKUCIIUTEND,
BOCCTAaHOBUTEJb, OKHCJICHHE W BOCCTAHOBIEHHE, aJUIOTPOMNUsS, aM(pOTEPHOCTS,
XUMHUYECKas CBsI3b (KOBAJIECHTHAas, WOHHAs, METaJNIMYecKas), KpUCTAIMYECKas
peméTKa, KOppo3usi METAIOB, CIUIABbl, CKOPOCTh XUMUYECKOW pEeaKUuu, NPeaeIbHO
nonyctumas konueHrpanus I1/IK Bemecrtsa;

® JUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHSATUH U MNPUMEHSATHh 3TH
MOHSTHS TP ONMCAHUH BEIIECTB U UX MPEBPAILCHMUIA;

® JWCMONb30BaTh XMMHUYECKYI0 CHMBOJHKY JMJIs COCTaBICHHUS (POpMyn BEIIECTB U
YPaBHEHUM XUMHUYECKUX PEAKIINN;

® ONpEeneNisITh BAJICHTHOCTb M CTENEHb OKHCIECHHUA XUMHUYECKHX D3JIEMEHTOB B
COEJIMHEHUAX Pa3IMYHOIO COCTaBa, NMPHUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COeIUHEHHM 1o ¢opmynaMm, BUJ XUMUYECKON CBSI3U (KOBaJICHTHAsl, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COEOUHEHUSX, 3aps] HOHA IO XUMHUYECKOH
(opmyie, xapakTep Cpeabl B BOXHBIX PACTBOPAX HEOPraHUICCKUX COCAMHCHUM, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA,

e packpeiBath cMbICH [lepuonnueckoro 3akona l. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMAaHME: OMHUCHIBATh U XapakTepu30BaTh TabnuuHyo (popmy [lepronnueckoit



CHUCTEMBl XHMHUYECKHUX JJICMEHTOB: pa3IMYaTh TMOHITHUS «IJaBHas moarpymma (A-
rpynna)» u «mnobounas mnoxarpymma (b-rpymnma)», manble U OGONbIINE TEPHUODI,
COOTHOCUTh 0003HAYEHUs, KOTOPbIE MMEIOTCS B TIEPHOAMYECKON Tabnuie, c
YHUCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB
U 3apsja sapa, oOIee YUCIO 3JEKTPOHOB M PAacHpeneleHUEe WX IO AIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUN B TIpeJiesiaX MajbIX MEPUOOB U IIABHBIX MOATPYIII C yYETOM CTPOCHHUS
UX aTOMOB;

KIaccu(UIMpoBaTh ~ XUMHUYECKUE  DJIEMEHTHI, HEOPraHMYeCKHEe  BEIIeCTBa,
XUMHYECKHUE PEaKinu (110 YUCIy M COCTaBY YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, 11O
TEII0BOMY 3 (DEKTY, 110 U3BMEHEHHUIO CTEIICHEH OKHCIICHUS XMMUYECKUX DJIEMEHTOR);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CIeNUPUIECKUEe XHUMHYECKHE CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIESCTB, MOATBEPKAAs ONMMCAHUE TIPUMEPAMU MOJICKYISIPHBIX
1 MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIIH;

COCTABJISITh YPABHEHUSI DJEKTPOJIUTUYCCKON NHUCCOIMAIMU KHCIOT, IeJoued u
COJIEH, TIOJTHBIE M COKpAIIEHHbIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, ypaBHEHUS
peaKkimii, TOATBEPKIAIONINX CYIIECTBOBAHWE TEHETHMUYECKOHW CBS3UM  MEXIY
BEIECTBAMH PA3IINYHBIX KIIACCOB;

PaCKpBIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca ATUX PEaKIIHii;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MOKHOCTHU
MIPOTEKAHUS XUMHYECKHUX MMPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJSPHYI) MacChl BEIIECTB,
MacCCOBYIO JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (popMysie COeTUHEHMsI, MAaCCOBYIO JIOJTIO
BEII[ECTBA B PACTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU PEAKIIHH;
coONronaTey TMpaBWia TOJb30BAHUS XUMHYECKOW TMOCYIOM © JTaOOpaTOPHBIM
o0opyoBaHUEM, a Tak)Ke MpaBuja OOpalleHHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSIMH TI0  BBITIOJIHCHHUIO J1a0OPaTOPHBIX XUMHYECKUX OIBITOB IO
MOJTyYCHHIO M COOMPaHUIO Ta3000pa3HBIX BEMIECTB (aMMHUaKa U yIIIEKUCIIOTO Ta3a);
MPOBOAUTH PEAKIIMH, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB  Pa3IUIHBIX
BEI[ECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPHUA-, OpOMUI-, HOAUA-, KapOOHAT-,
docdar-, cumukar-, cynbdar-, THAPOKCHUI-WOHBI, KATHOHBI aMMOHHUS W WOHBI
M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIONMIME B BOJHBIX pPAaCTBOpPaX HEOPTaHUYECKUX
BCIIIECTB;

MIPUMEHSTh OCHOBHBIC OTEPAIMH MBICTUTEIHHONU NEATEILHOCTH — aHAIN3 U CHUHTE3,
CpaBHEHHUE, O00O0OIIEeHNEe, CHUCTEMAaTH3aIluIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYCHHUS! CBOMCTB BEIIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-
Hay4yHbIC METONbI TO3HAHWS — HAOMIOACHWE, W3MEpPEHHEe, MOJEIUPOBaHNE,
SKCIEPUMEHT (pEaJIbHbIN U MBICJIECHHBIN).



KoaundecTBo 4yacos

Ne DJIeKTpOHHbIe (I (pPOBHIE)
W/ HanmenoBaHue pa3iesioB U TeM NPOrpaMMbl Beero Kontpoabubie | IIpakTnuec 06paIoBATENLHBIE PECYPCHI
padoThI KHe padoTsl
Paznen 1. BemecTBo 1 XuMHYeCKHeE peaKIUA
L1 [ToBTOpeHue u yriyoneHue 3HaHUu OCHOBHBIX 5 i bubnmnoreka [IOK
paszieioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnoreka [{OK
peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTpoIUTHYECKasT AUCCOIMAINSA. XUMUYECKHE g 1 1 bubnmnoreka [{OK
peaKkunu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl U UX COeIMHEHUSI
)1 OO61as xapakTepuCcTUKa XUMHUYECKUX JIEMEHTOB 4 | bubmoreka [JOK
VIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
)9 OO6m1as XapaKTepucTHKa XUMUYECKUX JIEMEHTOB 6 bubmoreka [JOK
VIA-rpynmel. Cepa u e€ coeiMHeHUs https://m.edsoo.ru/7f41a636
)3 OO01mas xapakTepuCcTHKa XUMHYECKUX JIEMEHTOB . | bubnmnoreka [OK
VA-rpynmsbl. A30T, pocdop U UX COETUHEHUS https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcTHKa XUMHYECKUX JIEMEHTOB
2.4 IVA-rpynnsl. Yriiepoa v KpeMHHI U UX 8 1 2 bubamoreta LIOK
—— https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Paznen 3. MeTanibl 4 MX COeIMHEHUS
3.1 O61ue cBoicTBa METaIOB 4 ngj;ifg:oggﬁﬂl%%
3.2 Bakueiiniie MeTaiuibl U UX COSIUHEHUS 16 1 2 bubmnorexa [IOK
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https://m.edsoo.ru/7f41a636

Hroro no pazneny 20

Paznen 4. Xumus 1 okpyxawinas cpena

4.1 BemecTBa 1 MaTepualbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' H P https://m.edsoo.ru/7f41a636
Hroro mo paznemny 3
PesepBHOE Bpems 3 bubmmorexa OK
P p https://m.edsoo.ru/7f41a636
OBHIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7
TemaTuuyeckoe MNJIAHUPOBAHUE
Ne jexkTpoHHbIE HH(POBbIe 00pa3oBaTebHbIE
Tema ypoka Hara P unpp P
n/n Bceero pecypcbl
Ilepuonmueckuii 3axoH. [leproamyeckas cucreMma
1 PHOX PHOX 1 butmmoreka I1OK https://m.edsoo.ru/00adb59e
XUMH4YeCKHX 3eMeHToB /. 1. MeHaeneeBa
3aKOHOMEPHOCTH B H3MEHCHHUU CBONCTB XUMHYECCKHX
2 P " | BuGnorexa LIOK https:/m.edsoo.ru/00adb6b6
AJIEMEHTOB MEPBBIX TPEX NEPHOAOB
Knacc Ka OMEHKJIaTypa HEOpraHH4IeCK
3 MQHKALWs 1 HOMCHKIIATYPa HCOPIaHHHECKHX 1 bubnuoreka I1OK https://m.edsoo.ru/00adb7¢2
BCIIICCTB
Bupl XUMHU4YeCKO# CBSI3U U THIIBI KPHCTAJIHYECKUX
4 21,, P 1 butnuoreka IIOK https://m.edsoo.ru/00adbac6
pemeToK
5 KontponsHnas pabora Nel o teme «IloBTopenue u 1
yrnyOlieHre 3HaHUUA OCHOBHBIX Pa3/IesioB Kypca 8 Kiiaccay
Knacc a ec €aKIui 110 pa3
6 H(i)HK LI XMMIHCECKHX PEAKIHHI IO PasITHEIM 1 bubnuoreka LIOK https://m.edsoo.ru/00adbcb0
MpU3HAKaM
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Ilonsarue o CKOpPOCTH XAMHYECKOHN pE€aKIuu. ITonsarue o

7 bubnuoteka I1OK https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX M TETEPOTEHHBIX PEAKIIHSIX
[TonsiTHE 0 XUMHUUYECKOM paBHOBECUU. PaKTOPHI,

8 BJIUSIIOIIME HA CKOPOCTh XUMUYECKON PEaKIuu 1 butmmoreka I1OK https://m.edsoo.ru/00adc28¢
MOJIOKCHUE XUMHUUYECKOTO PABHOBECHUS

9 OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE PEaKLIUN bubnuorexa LHOK https://m.edsoo.ru/00adcade
Teopus »imekTporuTrdecKoi nucconuanyi. CUiIbHBIE U

10 p p g At bubnuoreka LIOK https://m.edsoo.ru/00aded68
c1a0bIe IEKTPOJIUTHI

11 HonHble ypaBHEHUS peaKkLui bubnuorexa LHOK https://m.edsoo.ru/00add448
XUMHYECKHUE CBOIICTBA KUCJIOT M OCHOBAHUU B CBETE

12 N . butmmoreka LIOK https://m.edsoo.ru/00add5d8
MPECTABICHHUA 00 AIEKTPOTUTHUECKOMN TUCCOIMALINN
XHUMHUUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABIEHHUI 00

13 . et bubnmnoreka LIOK https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKON TUCCOIUAIIIN

14 [TonsiTue o ruaponuse cone bubnuorexa LHOK https://m.edsoo.ru/00add9d4

15 O06o001IeHNEe B cCUCTEMAaTH3allnsl 3HAHUI bubnuoreka LIOK https://m.edsoo.ru/00addd 12
IIpaxtrueckas padora Ne 1. «Pemenne

16 P p butmoreka IIOK https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIIbHBIX 3374
KonTpomnbaas padora Ne2 o teme « IIeKTpOIATHYECKAS

17 P P P butmmoreka I1OK https://m.edsoo.ru/00addec0
aucconuanus. XUMUUECKUE Peakliui B pacTBOPAX»
OO01m1ast XxapakTepUCTHKA raJIOT€HOB. XUMHUYECKUE

18 HVI p p bubmoreka I1OK https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MPUMEPE XJIOpa
Xaoposoxopoa. CoasgHas KUCIIOTa, XUMHYECKHAE

19 Vp HIOpOAL butnuoreka IIOK https://m.edsoo.ru/00ade104
CBOMCTBA, MOJIy4YeHUE, MPUMEHEHHE
IIpaktuueckast padbora Ne 2 o teme «llomyuenue

20 P . p . . JIy butmuoreka I1OK https://m.edsoo.ru/00ade348
COJITHOW KHCJIOTBI, U3y4YE€HHE €€ CBOMCTBY
Brraucnenns no ypaBHeHUSIM XUMHYECKHUX PEeaKIINi,

21 yp peaxtt butmuoreka I1OK https://m.edsoo.ru/00ade488
€CJIU OJIUH U3 PEareHToB J]aH B U30bITKE

22 OO0mas xapakTepucTrKa 3eMeHTOB VIA-rpymisl bubnuorexa LHOK https://m.edsoo.ru/00ade64a
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AnnotponHbsie MoauduKauu cepbl. Haxoxaenue cepsl u

23 . . . bubnuoteka I1OK https://m.edsoo.ru/00ade64a
e€ COeIMHEHMI B PUPOJIe. XUMUUYECKUE CBOMCTBA CEPBI
CepoBoaopos, cTpoeHue, Gu3ndecKue U XuMUIeCKUe

24 pv P P ¢ bubnuoteka I1OK https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuapl cepbl. CepHast KUCTIOTa, (PU3HUECKUE U

25 P up P bubnuoreka I1OK https://m.edsoo.ru/00adea28
XUMHUYECKHE CBOMCTBA, MPUMECHECHHE
XUMUYECKUE PEAKINH, JIeKAITIEe B OCHOBE
MTPOMBITINIEHHOTO CITOC00a MOTyYeHUs CEPHOM KHUCIIOTHI.

26 P Y . P Bbubnuoreka LIOK https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOMIEH CPeIbl
COCTMHEHUSIMU CEPBI

27 Beruncnenue MaccoBOM JT0JIM BBIXO/IA MPOAYKTA PEAKLIUU bubnuorexa LHOK https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTHKA JIEMEHTOB V A-Tpyniibl. A30T,

28 pacmnpocTpaHeHue B IPUPoAe, GU3NIECKHE U XUMHUECKUE bubnmnorexa L{OK https://m.edsoo.ru/00adeca6
CBOICTBa
AMMuak, ero Gu3NIeCcKue U XUMUYECKHUEe CBOICTBA,

29 ¢ butmoreka I1OK https://m.edsoo.ru/00adf004
MONTyYeHUE U IPUMEHEHHE
[Tpaktuueckas padora Ne 3 o reme «Ilomyuenue

30 P p . Hy butmmoreka I1OK https://m.edsoo.ru/00adf180
aMMUaKa, H3y4eHHe ero CBOMCTB»
A3oTHas KUCJIOTa, €€ (PU3NIeCKUe U XUMHUUECKIE

31 . P butnuoreka LIOK https://m.edsoo.ru/00adf306
CBOICTBa
Hcnionp30BaHNE HUTPATOB M COJICH aMMOHHS B KAY€CTBE

32 MHUHEpAIbHBIX YI00peHni. XuMHUECKoe 3arps3HeHne bubnmnorexa L{OK https:/m.edsoo.ru/00adf518
OKpY’KaroIlen cpeabl COSNUHEHUSIMHU a30Ta
dochop. Oxeng pocdopa (V) u bocdopHasa Kuciora,

33 $op docopa (V) V(I) $op bubmoreka I1OK https://m.edsoo.ru/00adf68a
buznyecKre U XMMUYECKHUE CBOMCTBA, MOTyUYeHUE
Hcnonws3oBanue GocdaroB B Ka4eCTBE MUHEPATHLHBIX

34 . bocd . p butmoreka L1OK https://m.edsoo.ru/00adfc20
yaoOpeHuil. 3arps3HeHue NpUpoaHOH cpensl pocharamu
Yraepon, pactipocTpaHeHHE B Ipupoje, GU3ndecKue u

35 PO, pactipoctp ppoze, ¢ bubmuoreka IIOK https://m.edsoo.ru/00adfd9c

XUMHYECKHE CBOWCTBA
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OKCI/II[BI ymiepoaa, ux (1)I/I3I/IIICCKI/IS U XUMHYCCKHUC

36 CBOMCTBA. DKOJIOTHYECKHE MPOOJIEMBI, CBI3aHHBIE C 1 bubnmoreka IIOK https://m.edsoo.ru/00adfebe
okcuaoMm yriepoaa (IV)

37 VYronpHast KHCIIOTa U €€ COn 1 bubmroreka I1OK https://m.edsoo.ru/00ae006¢
[Tpaxtuueckas pabora Ne 4 o teme "llomyuenue

38 yriekucioro raza. KauectseHHasi peakiys Ha KapOoHaT- 1 bubnunoreka [{OK https://m.edsoo.ru/00ae027¢
noH"

39 E:Eiiii;?;:;:ﬂ:iiﬁ?;ﬁ:j OpTafHHeciix Betiectpax 1 butmmoreka [1OK https://m.edsoo.ru/00ae054¢

40 KpeMmHuii u ero coenHeHUs 1 bubnmnorexa L{OK https:/m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Bakueinine 1 bubnuoreka LIOK https://m.edsoo.ru/00ae0bf2
HEMETAJLIbI U UX COCTMHCHHUS

42 Konrposbias padora Ne3 no reme «Baxcueiiume 1 bubnmoreka IIOK https://m.edsoo.ru/00ae0e18
HEMETAJLTbI U UX COCTHHECHUS
OO01mast XapakTepUCTUKA XUMHUECKUX DIIEMEHTOB —

43 METaIon. MeTaﬂHqu?Kaﬂ CBASh 1 MeTaﬂHqueCKaH 1 bubnuoreka I{OK https://m.edsoo.ru/00ae103e
KpUCTaJTH4eckas pemeérka. Gu3ndeckue CBOMCTBa
METAaJIJIOB

44 ;(:;M:;fgjiz:;;ﬁ::;ﬂlﬁz;annmg' IICKTPOXIMHICCKHH 1 bubnuoreka I{OK https://m.edsoo.ru/00ael156
OO6mwme cmocoOsl monmyueHus MeTayIoB. CIUTaBsbl.

45 Brruucnenus no ypaBHEHHUAM XUMHYECKUX PEaKIUH, 1 bubnuoreka LHOK https://m.edsoo.ru/00ael156
€CJIU OJIUH U3 PEareHTOB COIEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAIITIOB 1 bubnuorexa LHOK https://m.edsoo.ru/00ae1278

47 [Ilenounbie MeTaIbI 1 bubnuoreka ITOK https://m.edsoo.ru/00ae14b2

48 Oxcuibl ¥ TUAPOKCHUIBI HATPUSI U KaJIHsI 1 bubnuoreka LIOK https://m.edsoo.ru/00ael4b2

49 [llemouno3eMenbHBIC METAIIIBI — KaJIbIIUA M MarHUH 1 butmnoreka IIOK https://m.edsoo.ru/00ael 5e8

50 Bakueiinme coeTUHEHNS KaJIbIN 1 butnuoreka I1OK https://m.edsoo.ru/00ael 5e8
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51 O0001IeHre U CUCTEMATHU3aINA 3SHAHUI 1
52 KéctrocTb BO/bI U CIIOCOOBI €€ yCTpaHEHUS 1 bubnuorexka LHOK https://m.edsoo.ru/00ae1886
53 HpaKTqu,,CKaﬂ pabora J'\'(g 6 1o Teme "KectrocTs BoREL 1 bubnuoreka LIOK https://m.edsoo.ru/00ael ae8
METO/BI €€ YCTpaHCHHS
54 AnroMuHMAN 1 bubnuoreka 11OK https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA 1 bubnmnorexa L{OK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubnuoreka ITOK https://m.edsoo.ru/00ae1d86
57 Oxcunpl, rugpokcuabl u comu sxkenesa (1) u xenesa (I11) 1 bubnmoreka ITOK https://m.edsoo.ru/00ae35¢6
58 O0001IeHre U cCUCTEMAaTHU3aINA 3SHAHUI 1
[Tpaktrueckas padora Ne 7. Pemienue
59 AKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «Bakueiimme 1 bubnmoreka IIOK https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCAMHCHHUSD)
Brruncnenus mo ypaBHEHUSIM XHMHUYECKHX PEAKIIHM,
60 CCJI OIUTH M3 PEarciiton Jan B H?,6HTK6 M CONEpRUT 1 bubmnoreka I1OK https://m.edsoo.ru/00ael 750
npuMecH. BerarcieHuss MacCOBOM JI0JIHM BBIXOAA MPOIYKTa
peakuuu
61 O0600611eHre U crucTeMaTH3alus 3HaHUu’ 1
6 KonTponbeHas pabota Ned o teme «Baxkneiiue )
METaJUIbl U UX COCAUHEHUSD)
63 Bemectsa it Marepuassl B MOBCEAHEBHOM U3 1 bubnmoreka [{OK https://m.edsoo.ru/00ae3£50
YelioBeKa
64 XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpeibl 1 bubnuoreka [TOK https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B pelIeHUH 3KOJIOTHIECKUX TTPoOIemM | bubnmoreka [TOK https://m.edsoo.ru/00ae4270
66 O06o006meHre 1 cUCTeMaTH3aIlis 3HAHUI 1 bubmmoreka I1OK https://m.edsoo.ru/00ae0d0a
67 O06o0061meHre U cucTeMaTH3aIs 3HaHUI 1 bubnuoteka I1OK https://m.edsoo.ru/00adb33¢
68 O06o001IeHre U cucTeMaTU3aIksl 3HAHUH 1 bubnuoreka ITOK https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68
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YUYEBHO-METOINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSI3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJI1S1 YYHEHUKA

Xumusa. 9 xmacc: ydeb. mms oOmieoOpasoBarenbHbIX  yupexnenuin / O.C.
I'abpuensn. - 3-e uza., crpeorut. - M.: Ipoda, 2022. - 286 c.

Xumusa. 9 xmacc: ydeb. mms oOmeoOpasoBarenbHbIX  yupexnenuin / O.C.
I"aGpuensH. - 3-¢ uzn., ctpeotutn. - M.: JIpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA
Beenute

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SmrykoBa A. B. HactonbsHas kHura
yuutens. Xumus. 9 ki.: Meroauueckoe nocooue. - M.: JIpoda, 2021.

2. T'abpuensu O. C., AmyxoBa A. B. Terpaap anst naboparopHbIX OMNBITOB H
npakTudyeckux padot. 9 kin. K yuebnuky O. C. I'abpuensHa «Xumus. 8 KiIaccy.
M.: dpoda, 2022.

3. TI'abpuensn, O. C. Meroauueckoe nocobdue k yueoHuky O. C. I'abpuensiHa
«Xumusa». 9 xknace / O. C. I'abpuenssa. — M. : [Ipoda, 2021. — 109.

4. Xumus : TexHosornueckue kaptol Kk yueOHuky O. C. I'abpuensna «Xumus. 8
KJacey» : Merogudeckoe nocooue / JI. . Acanoa. — M. : [Ipoda, 2020

5. Xumusa. 8 kin.: KoHTponbHbele U mpoBepouHble paboTsl kK yueOHuky O. C.
['a6puenana «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: Ipoda, 2022. nanusie

[MUOPOBBIE OBPA3OBATEJIbHBIE PECYPChl W PECYPCHI CETU
WMHTEPHET

Breaurenannsiehttp:// www.chemnet.ru ['azera « Xumusi» u calt ains yuurens «51
U1y Ha YPOK XUMUI»

http://him.1september.ru Enunas womnekiust IIOP: IlpenMerHass kosuiekuus
«XUMUS

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE
skcnepuMeHThl: xumuda. Komnexkums Poccuiickoro o01eo0pa3oBaTeinbHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxkbepoBoit

http://www alhimik.ru Becepoccuiickast omuMnuaia mKkoJIbHUKOB M0 XUMUU
http://chem.rusolymp.ru Opranuueckass XuUMHUS: JJIEKTPOHHBIN YYCOHUK ISt
CpPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: JIEKTPOHHBIN YUEOHHUK
http://www hemi.nsu.ru OTKpbITBII KOTEIK: XUMUS

http://www.chemistry.ru Jucra"iuonHas OJIUMITHA/Ia 1o XUMUU:
TEJICKOMMYHUKAIIMOHHBIN oOpa3oBaTenbHbIN IIPOEKT
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