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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHBIX opranuzaiusax Poccuiickoit denepanum.

[Iporpamma mo xuMuM Ma€T TPENCTABICHUE O IIENAX, OOIIEeH CcTpaTeruu
OOyd4eHUs, BOCTHTAHWS ¥ Pa3BUTHA OOYUYAIOIIHUXCSA CPEACTBAMH YUEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU CoJiepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpEeAesisieT BO3MOXKHOCTH TMpeaMera  Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOHN 00pa30oBaTebHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHMs, a TaKKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHUMHH CIIY)KUT OCHOBOM Juisi (OPMHPOBAHUS MHUPOBO33PECHHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
IUIIEBOM 1 SKOJIOTMYECKON O€30IIaCHOCTH, IMPOOJIEM 3IpaBOOXPaHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  peajiv3alldd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTHUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
0o0y4arommxcsi, HABBIKOB HMX CaMOCTOSATENbHOW y4yeOHOW JIesTEeIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIENOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(HECCUOHATHLHOM eI TeNbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4HBIM 3HaHUSAM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYyYEHHHM XUMHUU OOECHEeYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/IalITUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKU XMMHUH Ha OINpeeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX ITOHATUN
OPraHu4YeCKON XUMHH.

CrpykTypa copepaHusi MporpaMMbl 0 XMMUU COpMUpOBaHA Ha OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 53TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHIMILY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JUCCOIMaluy BEUIECTB B
pacTBopax.

Teopernueckne 3HAHHUS pPAacCMAaTPUBAKOTCA HAa OCHOBE OMIIUPHUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIONHSAA (YHKIUU OOBSICHEHHUS U TPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHUS W TMOJy4YCHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (hOPMHPOBAHHUIO
IIPEACTABICHNS O XUMHUYECKOM COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4HOMY 3HAaHUIO H
METoAaM TMO3HaHWA B Hayke. M3ydeHue XWMHM NPOUCXOIUT C IPHUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonornusa. 5—7 knacce» u «Pu3uka. 7 Kinacey.

[Ipy wu3ydyeHHH XUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXKHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TMOJIOKEHUMH,
JOCTYMHBIX O00OOLIEHUI MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKH, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakiii, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0BATEIhCKON
JeSTENhbHOCTH, OCBOCHHWU TIPABWI O€30MacHOr0 OOpamieHusi ¢ BEImECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydeHuu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS Ba)KHOE
3HaYCHHE MPUOOPENH TaKue IeNIH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOYy4YeHUS HA  CHUCTEMAaTHYECKOEe MpUOOIIEeHNE
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIHLHON ESTENbHOCTH, HAYYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecTieueHne yCIOBUA, CIOCOOCTBYIOIIUX MTPUOOPETECHUIO 00 YyJaOIIUMUCS
OTbITAa Pa3HOOOPA3HON NE€ATENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIHOYEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHUBEPCATbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB IESITEIHHOCTH;

— (dopmupoBanmne oO0mel (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSACHATH W OLICHUBATh SIBJICHUS
OKPYXKAIOIIET0 MHpA, UCIOJB3Yysl 3HAHWUS WU ONBIT, MOJYYEHHBIC MPU W3YYCHUU
XUMHUH, TPUMEHITh WX TPH PEIICHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYIOBOM 1€ATETbHOCTH;

— (¢opMHupoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eNecoo0pa3Horo TMOBEAEHUsT B OBITY U TPYIAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUS CBOETO 3/I0POBbsSI U OKPY>KAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHBAIIMM K OOY4YEHHIO, CIOCOOHOCTEHW K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY Mpo(Uisi U HAMpPaBIEHHOCTH JajJbHEHIIEro
o0y4eHus.

OO6miee YMCIIO YacoB, OTBEACHHBIX I H3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTaisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B He/IeN0), B 9 kiacce — 68 vacoB (2 yaca B HEJIENIO).



COILEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo H XMMHYECKAsI peaKkUust

[Iepnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUHM CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, KM, KalblUsi MW UX
COCIMHEHNUI B COOTBETCTBUM C TMOJOXEHUEM »3JieMeHTOB B Ilepmonnueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

Crtpoenue BemiecTBa: BHJBI XMMHYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEMIECTB. XHUMHUECKUE
CBOMCTBA BEMIECTB, OTHOCSAIIMXCA K pa3jIdYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMuuecKux peakiuii Mo pa3auyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TeruioBoMmy 3¢ dexTy, mo
U3MEHEHUIO CTENEeHEeH OKUCICHUSI XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYacTHIO KaTajau3atopa). DK30- U SHIOTEPMHUUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[Tonsitue 0 ckOpocTH XUMUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHEe 0 TOMOreHHBIX M IeTepOr eHHBIX
peaknusx. [lonstue o karanuze. [loHsTHE 0 XMMHYECKOM paBHOBECUHU. DaKTOPBHI,
BIIMSIIOIINE HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSI.
OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  AJICKTPOHHBIM  OayiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOU ~ pEaKIIUHU. CocraBieHue  ypaBHEHUH

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BAaHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUUECKON TUCCOUUALNHI. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, annonel. MexaHusMm auccolMalii BELIECTB C PA3JIMYHBIMU BHUIAMU
xuMHuuyeckoil cs3u. Crenens nucconuanuu. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHI.

Peakiun noHHOro oOMeHa. Y ciaoBUs MPOTEKAHUS PEAKIMHA HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM ¥ COJeil B CBeTE TMpEACTaBICHUN 00 DIEKTPOIUTHIECKOM
nucconuanuu. KauecTBeHHbIE peakiiii Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAVIOB M HEMETaIoB (rpadura M ajMasa), CIOXKHBIX BELIECTB
(x10puaa HaTpusl), UCCIEAOBAaHUE 3aBHCHMOCTU CKOPOCTH XMMHYECKOW peakLHH



OT BO3JICUCTBHS PA3JIMYHBIX (DAaKTOPOB, MCCIEIOBAHUE DIIEKTPONPOBOJHOCTH
pacTBOpPOB BEIIECTB, IMpOLEcca AUCCOLMALMUA KHUCIOT, IIEIOYed U CoJer
(BO3MOXKHO  HCHOJIb30BAHHE BHJECO MaTEpPUAJIOB), IPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHHs  pPEaKUUMid HOHHOIO0  OoOMeHa
(oOpa3oBaHue ocajika, BbIIEJIEHUE Ta3a, oOOpa3oBaHUE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakuuu pa3aoKeHUsl, COCAUHEHHUsI), PACIIO3HABAHUE HEOPTaHUYECKUX
BEUIECTB C IOMONIbIO KA4YeCTBEHHBIX pEAKIMil HAa HWOHBL, pEUICHUE
AKCIIEPUMEHTAJILHBIX 3a/1a4.

HemeTtayibl U MX coeIMHEHUSI

OO6mas xapaktepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u Qu3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XUMHYECKHME CBOMCTBA Ha IpPUMEpe  XJiopa
(B3aUMOZICIICTBME C MeETaUlaMH, HEMETaJlJlaMH, IIeJoyaMu). XJIOPOBOIOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJIy4YeHHE, MpuMeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHM3M YeJIOBEKa. BakHeWlne XJIOpUIbl U HX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHuss. CTpoeHue W (PU3MUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHBIE MOAU(PUKAIIMN KUCIOPOJA
U cepbl. XUMHUUeckue cBoicTBa cepbl. CepoBoOpOAd, CTpoeHUe, (Ppuznyeckue u
XuMuyeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (QuU3UUeCKue W XUMHUYECKHME CBOMcTBa (00IIME Kak
IpelCTaBUTENsl Kjacca KHCIOT W crneuuduueckue). XHUMHUECKHE pEakluu,
Jexale B OCHOBE IMPOMBIIUIEHHOIO CHoco0a MONy4YeHHs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KUcnoThl. COMM CEpHON KUCIOTHI, KAYECTBEHHAs! peaKlus Ha
cynabdaT-uoH. Haxoxnenue ceppl M e€ coequHEHH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW cpeibl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOX[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
buznueckne U XuMH4Yeckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHUaK, ero
dbusznueckre U XUMUYECKHUE CBOMCTBA, TIOJyueHue u npuMenenune. Conu aMMOHUS,
ux (U3NYECKUE U XUMUUECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiuys Ha
MOHbl AaMMOHMS. A30THas KHCIIOTa, €€ MOJydyeHHe, (PU3MYECKHUE U XUMHUYECKUE
cBOlcTBa (0OIIME Kak MPENCTAaBUTENS KJacca KHUCIOT M crhelupuyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aAMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ynoopeHnii. XuMUYeCKOe 3arpsi3sHEHUE OKPYKAIOIIEeH Cpeibl COSTUHEHHUSIMHU a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3Ayxa, MouBbl U BomoémoB). Ddocdop,



ajutoTponHeie Moaudukanuu Gocdopa, dusMUeckue U XUMUYECKHUE CBOKCTBA.
Oxkcun docdopa (V) u dbocdhopnas kuciora, GU3NIECKUE U XUMHUUECKUE CBOMCTBA,
nonydenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBHBIX YI00PEHHIA.

OO6mias xapakrepuctuka 3neMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJepoid,  aJuIOTPOIIHbIE
Monu(UKALMK, PACHPOCTPAHEHHE B TNpupone, GU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6Omms. KpyroBopor yriepona B mpupoae. Okcunbl yriaepoja, ux
duznueckne W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBEI,
NOJy4YeHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumoresa r100anbHOrO TMOTEIJICHUS KIMWMATa, IMapPHUKOBBIN
s dexT. YronbHas KUCI0Ta U €€ COMH, UX (PU3NYECKUE U XUMHUYECKHE CBOWCTBA,
nojgydyeHue U TmpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHauanbHBIE TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUIEH, alleTHIIEH, 3TaHOJ, TTTMUEPUH, YKCyCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTHI UX TepepaboTku (OC€H3MH), MX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOMOTUYECKU BaYKHBIX BEIECTBAX: )KHpaX, OeiKax, yrieBojgax — U ux
poIM B OKM3HM 4YelloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKHX W
HEOPraHMYECKUX COCTUHEHUH.

Kpemunii, ero d¢usnueckne W XHUMHYECKHE CBOWCTBA, IMOIyYeHUE U
npumenenne. CoeauHeHuss KpeMHuss B npupoge. OOuume mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIL30BAaHUE B
OBITY, B MPOMBIIUIEHHOCTU. BajkHeillline cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobieMpl 0e30macHOro MCIOJIb30BaHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHre 0Opa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOJIOJICHHUE MPU3HAKOB
X TIPOTEKAHUS, OIBITHI, OTpaKAIIMNUE (PU3NIESCKHE W XWMHUYECKHE CBOMCTBA
raJIOTeHOB M WX COEJUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C oOpa3lamMu XJOpUAOB (TaJIOT€HUIOB), O3HAKOMIIEHHE C
oOpasnamMu  ceppl U €€  COEQUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTepUaIOB), HaOJOICHUE TIpoIlecca OOyTJIMBaHUs caxapa Moj JeHCTBUEM
KOHIEHTPUPOBAHHOMW  CEPHOM  KHUCJIOTHI, M3Yy4YeHHE XHMMHUYECKHUX CBOWCTB
pa30aBlIeHHOM CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peakInu Ha cyabdar-
WOH W HaONIofieHue Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, (ochopa MU HUX COENUHEHHH (BO3ZMOXKHO HCIOJIb30BaHUE



BUJIEOMATEpUAIOB), o0pasliaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHUE€ M U3YYCHHE CBOWCTB aMMHakKa, TMpPOBEICHUE
KaueCTBEHHBIX PEaKIuii Ha MOH aMMOHHUA U (ochaT-uoH U W3ydeHUEe MPU3HAKOB
UX MPOTEKaHUs, B3aNMOIECUCTBIE KOHIICHTPUPOBAHHON a30THOM KHMCIIOTHI C MEJBIO
(BO3MOXKHO UCIIOJIb30BAHUE BUJIEOMATEPUAJIOB), M3y4EeHUE Mozenen
KPUCTANIMYECKUX PEIETOK anmasza, Tpadura, ¢ynnepeHa, 03HAKOMIIEHHE C
MIPOIIECCOM  QJICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIIEM U
YCTPOUCTBOM MPOTHUBOTra3a, MojiydeHue, COOMpaHue, pacro3HaBaHUE M U3Yy4YEHUE
CBOWMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHNE KaueCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAaT-MOHBl M M3Yy4YE€HUE I[PU3HAKOB MX IIPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIHMEN CUJIUKATHOW MPOMBIIUIEHHOCTH, PEIICHUE JIKCIEPUMEHTAIBHBIX
3aJ1a4 1o TeMe «BakHelIe HeMeTalJIbl U UX COSIUHECHUS.

MeTa/uibl U MX COeTUHEHUS

OO6mras xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepmoamyeckon cucreMe xumuueckux snemeHToB J[. M.
MenpeneeBa u cTpoeHust aToMOB. CTpoeHue MeTaiuioB. MeTtamndeckas CBI3b U
METAJUIMYECKAas] ~ KpHUCTAJUIMYECKass  pelIETKa.  DJNEKTPOXMMUYECKUN Pl
HanpspKeHU MetamioB. Ousndyeckne U XuMUYECKHUe CBOMCTBAa MeTalioB. OOmue
crocoObl ToyyeHusi metauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmnaBbl (CTallb, YYT'yH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIILIIEHHOCTH.

[llenounsle MeTawibl: nojiokeHue B [lepmoanyeckon cucremMe XMMHUUYECKHUX
snemeHToB . 1. MenaeneeBa, CTpOCHHE MX AaTOMOB, HAXOXJEHUE B IPUPOJE.
dusznyeckue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe Hatpust U kaiausi). OKCUIbI U
TUAPOKCUABI HATpusi W Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COCIUHECHUM.

[[lenoyHO3EeMENbHBIE METAUIBI MArHUM W KAJIbLUUW: MOJIO)KEHUE B
[lepuognueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, ctpoenue
UX aTOMOB, HaXOXJ€HUE B Ipupoe. Pu3ndeckue 1 XUMHUIECKUE CBOMICTBA MarHus
U Kaiblus. Baxneilmme coeauHeHUs] Kanblus (OKCUI, TUAPOKCHUM, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHUS.

AJroMUHUN: TIofiokeHue B [lepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHUE aroma, HaxOXAeHUE B Ipupone. Pusnyueckue u
XUMHUYECKUE CBOMCTBA allOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepruonnueckoit cucteMe XMMUYECKUX 31E€MEHTOB /1.
. MengeneeBa, cTtpoeHwe aroma, HaxoxJaeHue B mnpupoaec. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U cou xkene3a (1) u xenesa
(1), ux cocrtaB, CBOMCTBA U MOJyYECHHE.



Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C oOpasllaMl METaUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYCHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHAA
KBSl W HATpUsi C BOJOM (BO3MOXHO HCIIONIb30BAHUE BUJIEOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, IIPOLIECCA T'OPEHUS KENE3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAueCTBEHHBIX PEaKIMii HAa MOHBI: MarHWs, KajbllUs, aJIOMUHUA, [IUHKA, jKele3a
(I1) u xenesza (1), menu (1), HaGMrOIEHUE U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS
IUIAaMEHU WOHAMHU HATpUs, Kalusl U Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATFOMHHHS
Y TUJPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeitmmue
METaJUIbl U UX COEAUHEHUSI.

XuMHA M OKpYKAKOLIasa cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOM JKU3HM 4eEOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpefenbHas TO0NMyCcTUMast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poias xumuun B pemeHun 3K0J0rMu4ecKux
npoosieM.

Xumuueckuit IKCnepumenm:

U3y4eHHe o0pa3lloB MaTEepUANOB (CTEKJIO, CIUIABBI METAIIOB, TOJUMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmnbwie ceasu

Peanu3annsa MeXnpenIMETHBIX CBSI3€M NpU M3YyYEHHMM XHUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JIJI1 OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAy4YHBIE TMOHSTHUS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpUs, aHajau3, CHUHTE3, KilaccuPukamusi, MEePUOAUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, NAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTePUAIIbI.

dusznka: MaTepusi, aTroOM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIWI,
W30TOMNbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUW 3apsifi, MPOBOJHUKH,
MOJIYIIPOBOAHUKH, JTUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHHUIIBI U3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, MIAHETHI, 3BE3/1b1, COTHIIE.



buonorusi: ¢orocuHTe3, apixaHue, Owocdepa, dKOCHCTEMa, MHUHEpaIbHBIC
yI0OpEeHNs, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

'eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE TOPOJIBHI,
TIOJIC3HBIC MCKOIIAeMbIE, TOIIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIILHOM JEATETbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPUHITBIMH B
oOIecTBe MpaBUJIaMU M HOPMaMH TOBEICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIugHOCTHBIE  pe3ynbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaromIMXCS
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclIMpeHue OmnbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCITUTAHUSI

IIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJeuI0, TOHMMaHUS 3HAYCHHS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEpHOM HH(pOpManuei o
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U OOIIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOpPMax M MpaBUJAX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJIJIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIIENOBATEIbCKOM, TBOPUYECKOM W JAPYrMX  BHJAX
JESITeNbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TMpHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAEHHWE M TMOCTYNKM CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE M XWMHYECKON pPEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, MpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3SX 4YEIOBEKA C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIC MOTHUBBI, HANIPaBJICHHBIE HAa MOJY4YEHHE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEILHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATypOr, JIOCTYITHBIMA TEXHUYECKHMMH CPEICTBAaMH HH(POPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYECHHUIO M TO3HAHUIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIsl, HAPKOTHKOB, KypeHUsl),
HEOOXOIMMOCTH  COOJIOJICHUSI TPaBWI OE30MacHOCTH TIPU  OOpaIeHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHMS:

MHTEpEC K MPAKTUISCKOMY M3YUCHHIO TTPpodeccuii U Tpyaa pa3IndHOro poja,
yBOXEHUE K TPYAYy W PE3yJbTaraM TPYAOBOW MEATEIHLHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHIUBHUIYAJIbHON TPACKTOPUH MPOAODKCHUS 00pa30BaHMs ¢ YIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENHON MPpodeCCHOHATBHON NESITEIHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IK0JIOrHYeCKOr0 BOCIIHTAHHUS:

IKOJIOTHYECKHU IIEIECO00pa3HOE OTHOIICHWE K TPUPOJEC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJyYaeMble MPU U3YYCHUH XUMHH, IJIS
peIlIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOTHON CPeloH, I TIOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranpeaMeTHBIX pPEe3YyIbTaTOB BBIICISIOT 3HAYMMBIC TS
GopMUpOBaHUS MHUPOBO33pEHHUsI OOIIEHay4YHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIeCC, SKCIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPeAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAyYHOH KapTHUHE MHpa, ¥ YHUBEPCAJIbHbIC yUeOHbIC IeHCTBHS (ITO3HABATCIIBHBIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3HaBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble 1ornyeckue AefcTBUA:

YMEHHUSI HCIONBH30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPH OCBOCHUU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEPHUH TSI KJIaCCHU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKITUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TMO3HAHUA TOHATHS (MPEAMETHBIE U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT0O3HABATEBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYae€MBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEaAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3U U
IPOTHUBOPEYHS B H3y4aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe IeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABWIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YUCHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJoJaTh 3a XOJAOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCICAOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, TOIYIAeMYI0 M3 Pa3HbIX UCTOYHHKOB
(Hay4dHO-TIONyJIApHAsl JIMTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE TPHMEHATH Pa3IUYHBIC METOJIBI M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3374 OMPEeIEHHOTO TUIIA, TPUOOPETEHHE OMbITA B
00JaCTH  MCTIOJL30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCTIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud  HECJIOXKHBIMU CXEMaMH, JIuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

YMEHHE WCIONIb30BaTh M aHAJW3UpOBaTh B Tpolecce ydeOHOH U
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CENbCKOI'0 XO3SIMCTBA M TPAHCIOPTAa HAa COCTOSHUE OKPY’KaIOLIEH MpUpOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TeldCTBUSA:

yMEHHUS 3ajJiaBaTh BOIPOCHI (B XOJe Juajgora W (WIH) IHUCKYCCHH) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

YMEHUS  MPEACTaBIATh  MOJYYEHHbIE  pe3yibTaThl  IO3HABATEIHHOM
JESTENBbHOCTY B YCTHBIX UM THCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAINIO
PE3yNHTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIepUMEHTa (71abopaTOpHOTO OIBITA,
1abopaTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOIO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIFHOM W HCCIENOBATEIbCKONM  JESITEIIBHOCTA  TPU  PEHICHUU
BO3HUKAIOIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3uiuii (00CyXIeHHsl, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPJIHHAIUS
COBMECTHBIX JCHCTBUH, OIpeAeIeHHe KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBHUSA:

YMEHUE CaMOCTOATENbHO ONPENENITh IEU JeATEeIbHOCTH, IJIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATEIBHBIX 3a/Ja4, CaMOCTOATEIHHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLIEHWBATh COOTBETCTBHE MOJYUYEHHOTO pe3yjibTaTa 3asBICHHOW IENH, YMEHHE
UCIIOJTb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, TIPE/JIaraeMbIe B YCIIOBUH 3aIaHUH.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICIISIIOT: OCBOCHHBIC OOYYAIONIUMUCS HAay4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEIBHOCTY MO  TOJYYEHHIO HOBOI'O  3HAHUS, €ro HUHTEepHpeTaluH,
npeoOpa3oBaHUIO M IPUMEHCHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOyuenust B 8 kiacce npeMeTHbie pe3yJbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIO0XHOE BEINIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas JOJIsl XUMUYECKOro 3JIeMEeHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PAa3JIOKECHUS, PEaKUUH 3aMEUICHUS, PEaKIUU
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBINA CJIOW aToma, aTOMHasi OpOuTalb, pPaanycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBsI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAaccoBas J0Jisl BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBjieHUs (opMyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEeHb  OKUCICHMS  DJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUM IO
dbopmynamM, BHA XHUMHYECKOHM CBS3M (KOBaJCHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMUYECKUX 3JIEMEHTOB OT WX NOJOXKEHUs B llepumoamueckoil cHCTeMe,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBATh W XapaKTepu3oBaTh TabiuuHyro ¢opmy Ilepronnaeckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3JInyaTh T[OHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodbouynas noarpynna (b-rpynna)», maneie u
OOJIBIIIEe TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daementoB 1. U.
MenpgeneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peaKUuuu (10 YUCIy U COCTaBY YYacTBYIOLIMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEJITMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuIo, KiIacCU(PUKaIUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX pEAKIMil, €CTECTBEHHO-HAYYHBbIE METOJbI
NMO3HAHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUS  XUMHYECKONM  TOCYlIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBuUjaM oOpalleHust ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M MPOBOAUTH  XUMHYECKHE  OKCHEPUMEHTBl IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeiMeTHbIe pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATUW: XUMHYECKUIA
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, AaHHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJIGHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOMeHa, KaTtaJu3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaThUMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENIb, OKHUCIEHHME W  BOCCTaHOBJICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHuenTpanus [1/IK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUM U
MPUMEHSITh 3TU TOHSTHUS NMPU ONMKUCAHUM BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAs, HWOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHUYECKUX COCAUHEHHM, THUIl KPUCTATUTUYECKON
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbBIIME MEPUOJbI, COOTHOCHTH
00O3HaUeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOAMYECKONM Tabiuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sapa, OOIIee 4YUCIO DIEKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
MpeAeax MaJIbIX MNEPUOJIOB U IJIaBHBIX NOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUIECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cheludUUecKue XUMHUYECKHUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOJATBEPXKAAS OIMNHCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI04YEHN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKLIUA MOHHOI'O



oOMeHa, ypaBHCHHUS PEaKIWH, TMOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IMIPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITUN;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYyYEHUI0O U COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJUTh  PEaKIMH,  IOJATBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHWE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

IIPUMEHSITh OCHOBHBIE OIEpPAIllii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBCHHBIX CBS3€H — JJII WM3Y4YCHHUS CBOWCTB BEIICCTB M
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAY4YHbIC€ METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

9 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM uu(poBbIe
Ne ni/m P KonTpoasnbie | IIpakTnueckue (nupp )
NporpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3pen 1. BemecTBo M XMMH4ecKkne peakuuu
11 IToBTOpenue u yrinyOieHne 3HaHUH 5 1 bubnnorexka [IOK
' OCHOBHBIX pa3JesioB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [IOK
' peakiui https://m.eds00.ru/7f41a636
13 DIEKTPONUTHYECKAs! AUCCOLIMALIMSL. 8 1 1 bubmuotexa [IOK
' XHUMUYECKUE PEAKIUU B pacTBOPaX https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Paspnen 2. HemeTa/uibl M UX COeIUHEHUS
21 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmebl. ["agorens https://m.edsoo.ru/7f41a636
OO6mras XxapaKTepUCTUKa XUMHIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorera LOK
' pymHst. +-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as xapaKTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmorexa LOK
' PYTHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas XxapaKTepuCTUKa XUMUIECKUX
24 anemeHToB |V A-rpynnel. Yriaepoa u 8 1 2 bubmmorera LOK
' ) PYIHBL poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COeTUHEHUS



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

Hroro no pazueny 25
Pa3gea 3. MeTa/sibl M UX COSANHEHU ST
. bubnmoreka [IOK
3.1 Obmue cBoicTsa MeTaLIoB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueilimne MeTaisl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u okpy:xaomas cpeaa
4.1 BentectBa 1 MaTepualisl B )KA3HU YEJIOBEKA 3 Bubmorexa ITOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 Bubmaorexa I{OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHME 9 KJIACC

KoanuyecTBo 4acoB

Ne ni/m Tema ypoka B KonTtpoabHsbie IIpakTnyeckue
cero padoThbI padoThbI
1 [Tepuonnueckuii 3akoH. [lepuoauueckas cucrema 1
xuMudeckux demenToB JI. . Menaeneena
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB 1
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX NEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1
HEOPraHMYECKUX BEIECTB
4 Bunpl XuMHU4eCKOU CBSI3U U THUIILI 1
KPUCTAJUTMYECKUX PEHIETOK
Kontponbnas padota Nel o reme «I[loBTopenue
5 1 yrayOJeHue 3HaHU OCHOBHBIX Pa3/iesioB Kypca 1 1
8 kmacca»
5 Knaccudukanus XuMH4eCKUX peakIlyii 1o 1
Pa3TUYHBIM MPU3HAKAM
[ToHATHE O CKOPOCTH XMMUYECKOUN pEeaKIIH.
7 IloHsiTHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX 1
peaKImsax
[lonsiTue 0 xuMHUyeckoM paBHOBecHH. DaKTOPHI,
8 BIIUSIOLINE HA CKOPOCTh XUMHUYECKOM peakiuu u 1
M0JIO’KEHNE XMMUYECKOTO pPaBHOBECHS
9 OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1
10 Teopust 3NEKTPOIUTUYECKON JUCCOLUALIUH. 1
CunbHbIe U clla0ble ANEKTPOIUTHI
11 HNonHble ypaBHEHHsI peakuui 1




XUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUN B

12 CBETE MPEJCTABIECHUIN 00 NIEKTPOTUTHUECKOMN
JUCCOLUALIUU
XUMHYECKUE CBOMCTBA COJIEH B CBETE

13 MpeACTaBICHUN 00 AIEKTPOIUTHICCKON
JUCCOLIMAIIUU

14 [Tonsarue o rumponuse couen

15 O06o0061IeHre u crucTeMaTu3aus 3HaHu|

16 [TpakTrueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4»
KonTponbhas padora Ne2 o Teme

17 «DJIEKTPOIUTHYECKAS TUCCOLUALINS.
XUMUYECKUE PEeaKIH B PACTBOPaX»

18 OO01as XxapaKTepUCTHKA rajJoreHoB. XUMUYECKHe
CBOICTBA Ha NMPUMEPE XJIOpa

19 Xnoposogopoa. CosisiHast KUCI0TA, XUMUYECKUE
CBOICTBa, MOJyuYeHUE, MPUMEHEHUE

20 [Tpaktrueckas padota Ne 2 o teme «llomydenne
COJISTHOM KHUCIIOTBI, U3y4eHHE €€ CBONCTBY

21 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
peakuuii, eciii OJIMH U3 PEareHTOB JAaH B U30BITKE

22 OO6m1as xapakTepucTruka 3J1eMeHTOB VIA-rpyIb
AmnotpomnHble MoaudUKauK cepbl. Haxoxaenue

23 cephl U e€ COeTUHEHUH B IPHpoJIe. XUMUUECKUE
CBOMCTBA CEpBI

24 CepoBogopo, cTpoeHue, Gpu3ndeckue u
XUMHYECKHE CBOMCTBA

25 Oxcunpl cepol. CepHasi KMUCTIOTa, (pU3nyecKue u




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC

26

XHAMHMUYECKHUE PEAKIINH, JIEKAIUE B OCHOBE
MIPOMBINIICHHOTO CIIOC00a MOTYy4IeHUs CEPHON
KHCIIOTBI. XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlIel Cpe/ibl COEAMHEHUSMH CEPbI

27

Brrunciienue MaccoBoil 1011 BbIXOAA TPOTYKTA
peakuuu

28

OO01mas xapakTepucTuka 3JeMeHTOB V A-TpYIIIIbI.
A30T, pacipocTpaHeHue B pUpPoJe, PU3ndecKue
U XUMHUYECKHE CBOMCTBA

29

AmMuax, ero puznyeckue 1 XuMu4ecKue
CBOMCTBA, II0JIyYCHHUE U IPUMEHEHHE

30

31

Ipaktuyeckas padora Ne 3 o teme «llonyuenue
aMMMaKa, U3y4eHue ero CBOMCcTB»

A30THas KUCIIOTa, e€ (PrU3nUecKre U XUMUUECKUE
CBOMCTBA

32

Hcnonp3oBaHue HUTPATOB U COJICH aMMOHHSI B
KauecTBE MUHEPaJIbHBIX YA0OPEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYKaIOLIEH Cpeibl
COEJIMHEHUSIMH a30Ta

33

docdhop. Oxeun docdopa (V) u pochopnas
KHCJIO0TA, (PU3MYECKIE U XUMUYECKUE CBOMCTBA,
HOJTyYeHHE

34

Hcnonws3zoBanue ¢pocdaToB B KauecTBe
MUHEpAIbHBIX Y100peHHid. 3arps3HeHue
IPUPOIHOM cpeabl pocdaTamu

35

VYriepoa, pacnpocTpaHeHUE B IPUPO/IE,
¢u3nyeckre U XUMHUYECKHe CBOKWCTBA




Oxcuppl yriaepoaa, ux Gpuandeckue u

36 XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIC ¢ OKcuaoM yriepoaa (1V)

37 VYronpHas KUCIOTa U €€ CoNu
[IpaxTrdeckas padora Ne 4 o teme "llonyyenue

38 yriekucioro ra3a. KauecrBeHHas peakiys Ha
KapOoHaT-HOH"

39 [lepBoHavanbHbIE MOHATHS 00 OPTAaHUYECKUX
BEIIECTBaX KaK O COCTUHEHUX yriiepo/ia

40 Kpemuuii u ero coeuHEeHUS
[paktuyeckas padora Ne 5. Pemenue

41 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Baxneirie HeMeTaIbl U UX COSTMHEHUS»

42 Kontponbhas pabota Ne3 no teme «Bakneiimme
HEMETAJUTBI U UX COCTUHEHUS)
OO01mas XxapakKTepUCTHKa XUMUYECKUX IIIEMEHTOB

43 — MeTaJlIoB. MeTasnyeckas CBs3b U
MeTaTnyeckasl KpucTajuinueckas pereTKa.
Pu3nyecKue CBOMCTBA METANIOB

4 XUMHYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUECKUNA Psi/I HAMTPSDKEHUH METAIJIOB
O6mue criocodb! noayueHus MetamioB. CruiaBbl.

45 Bbruncnenus o ypaBHEHUSIM XUMHYECKUX
peaknuii, eClii OJTMH U3 PEarcHTOB COJICPIKUT
pUMeCH

46 [ToHsiTHE O KOPPO3UU METAJLIOB

47 IIlenouHbIe METaIIBI

48 Oxcupl U TUIPOKCHUIBI HATPUS U KaJIns




Illenouyno3eMeNnbHBIE METAJIIbI — KAJIbIUN 1

49 .
MarHui

50 Baxxueiimme coeTuHeHUsT KaIbIUs

51 O06o0061IeHne U crucTeMaTu3alus 3HaHu|

52 JKécTkoCTh BOJIBI M CTIOCOOBI €€ yCTpaHESHHS

53 [IpaxTrueckas padora Ne 6 o teme "KécTtkocTh
BOJIbI U METO/IbI €€ yCTpaHeHus "

54 AntoMUHUT

55 AmMdoTepHbIe CBOMCTBA OKCHAA M THIPOKCHUIA

56 Keneso

57 Oxcunsl, Tuapokcu bl u conu xenesa (1) u
xenesa (1)

58 O00011IeHYE ¥ cUCTEMATHU3aIs 3HAHUN
[IpakTrueckas padora Ne 7. Pemenue

59 AKCIIEPUMEHTANBHBIX 3a7a4 10 TEME
«Bakneire MeTaibl U UX COCAUHEHUSD
Boruncnenus o ypaBHEHUSIM XUMHYECKUX

60 peaKIuii, €Clii OANH U3 PEareHTOB JaH B U30BITKE
WJIU COJEPKUT NPUMeECH. Brruncienus MaccoBon
JIOJTY BBIXOJIa TIPOAYKTA PEaAKIIHH

61 O00011eHNE U CUCTEMATU3ALM 3HAHUM

62 Kontponbhas padora Ne4 no teme «Baxneiimne
METaJUTBI U UX COCTMHCHUS)

63 BemecTBa 1 Matepualbl B IOBCEIHEBHON KU3HU
YelioBeKa

64 XHAMHUECKOE 3arpsA3HEHNE OKPYXKAIOIIEH CpeIbl

65 Posib xMHM B pelIEHNN IKOJIOTHYECKUX MTPOOIEM




66 Pe3ep]iHBII71 ypok. O0001IeHrEe U CUCTeMAaTH3aIus 1
3HAHUH

67 PesepBHelil ypok. O000IICHHE U CUCTEMATU3AIIHS 1
3HAHUU

68 Pe3epBVHLH71 ypok. O6o011eHre U cucTeMaTH3anus 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»

» Xumus, 9 xirace/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u apyrue; non
penakuueit Jlynuna B.B., AkiimonepHoe o61miectBo «M31atenbeTBo

«HpOCBGHIGHI/IC»

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA

1. OI'D-2023. Xumus (60x84/8). 30 TpeHUPOBOUYHBIX BApUAHTOB
AK3aMEHAI[MOHHBIX pa0OoT Jis MOJTOTOBKH K OCHOBHOMY I'OCY/IapCTBEHHOMY
sk3ameny / Komnektus aBropon. / TKO "ACT", 2023 r.

2. Xwumus. HoBblii MOTHBIN cripaBOYHUK 7151 TOATOTOBKU K OI'D. CripaBoyHUK /
1O. H. Meagenes. - M. : [Ipocsenienune, 2023 T.

3. Xumus, 9 kimacc / O. C. I'abpuensn. - M. : [Ipoda, 2019 .

4. Xumus. 8-11 knaccsl. Cuctema 3aJaHuiA 10 TEMATUIECKAM OJIOKaM.
IIporpamma O. C. I'abpuensana / H. H. [TunsHukosa. - OOO "W3narenscTBO
"Vaurens", 2020 T.

5. Xumwus. 9 knacc. TexHonornueckue KapThl YpOKOB 10 y4EOHUKY
O.C.l'abpuensna. ®I'OC / H. H. [Tunsuukosa, H. B. MBanosa, O. I'. JIs6una.

- OO0 "M3narenscTBo "Yunrens'", 2019 T.



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

OTkpeIThiit Oank 3aganuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
CIAAM I'A : PEIITY OI'D https://chem-oge.sdamgia.ru/

Poccuiickas snektponHas mkoia (POIL) https://resh.edu.ru/subject/29/
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