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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBaHHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efiepalibHOM paboueld IporpaMMbl BOCITUTAHUS
U C Y4YETOM KOHUEMIMM TMpEenojaBaHusi ydyeOHOro mpeaMmera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTaHUS U PA3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHHUE,
MPEyCMATPUBAECT PACHPEICICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHE TIO
pazienaM MU TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
Kau€CTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTaram 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUeHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urpatoT GOpMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aMMOIIPEBPAIICHUIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TII00ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peajliu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
(dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  Y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TEHLHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBIOJHSAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOIYyUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUS B Hayke. M3yueHWe XMMHUU NPOUCXOAHUT C MPUBJICUCHUEM 3HAHUWM U3
paHee M3yYEHHBIX Y4eOHbIX NpeameToB: «Okpykaromuid Mupy, «buonorus. 57
KJ1acce» U «Pusuka. 7 Kimacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATETLHOCTH YEI0BEKA U KAK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aaya
y4eOHOTO TIPEeMETa COCTOUT B ()OPMHUPOBAHUN CHCTEMbl XMMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJTOKEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKd, B MPUOOIICHUH K



HAay4YHBIM METOJaM IO3HAHUA MPU U3YYEHUU BEIIECTB U XUMHYECKUX PEAKIUH, B
(dbopMHpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENIbHON M y4eOHO-UCCIIEI0BATEIbCKON JE€ATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0panieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipn u3yyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl Ba)KHOE
3HauYEHHE MPUOOPEITH TaKue IeNH, KaK:

— (opMuUpOBaHHE MHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIEHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HaIlpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpuoOLIeHHe
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHON JIEATEIbHOCTH, HAy4YHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO U PA3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YJarOIITUMUCS
OMbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— ¢opmupoBaHue 00Omel (YHKIMOHATBHOW M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE YMEHUNU OOBACHITH U OICHUBATH SIBICHUS
OKPY>KaIOIIeT0 MHpA, UCIOJIb3ys 3HAHUS WM OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUH, TIPUMEHSTH UX MPU PEIICHUU TPOOJIeM B TOBCEIHEBHOM KU3HU U TPYI0BOM
NEeSATENbHOCTH;

— (QopmupoBanue y o0O0yyarommxcs TyMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1[EJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYJOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHHUS CBOETO 3I0POBbS M OKPYKAKOLIEU ITPUPOTHON CPEIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIpaBJIEHHOCTU AAJbHEHIIEro
00yueHus.

OO61iee 4nciio YacoB, OTBEAEHHBIX IS U3YUEHUS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero obOpasoBanumsi, coctaBisieT 136 wacoB: B 8 kimacce — 68 gacoB (2 daca B
HEeJEeN0), B 9 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/bHbIC XUMHYECKHE OHATHS

[Ipenmer xumun. Posib XuMHM B )KM3HH YeJI0BEKa. XUMUS B CUCTEME HayK. Tena
u BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATIPEraTHOE COCTOSIHUE BEILECTB.
[TonsiTne 0 Meromax mo3HaHWS B XUMHUH. Yucteie BemecTBa u cMmecu. CrocoOsI
pa3aeneHus: CMECeH.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE HIEMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas ¢opmysia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOcTaBa BemlecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEJUHEHUH.

KomnuectBo BemectBa. Mosb. MonsipHasg macca. B3anMocBsi3p KOJIMYECTBa,
MaccChl ¥ YHClia CTPYKTYPHBIX €AMHUIL BelecTBa. Pacy€Trl 1o ¢opmysiaMm XUMHUECKUX
COEIMHEHU.

Ou3nuecKue U XUMHUYECKHUE SIBJICHUA. XUMHUUECKas PEaKuus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BelIecTB. XHUMHYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peaKIuil (COeTuHEHNs, Pa3I0KEHUs, 3aMEILIeHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOW MOCY/OW, MpaBWiaMu pabOThl B JIabOpaTOpUu H
npuémMamMu oOpalieHusl ¢ J1abopaTOpHBIM 00OPYTOBAaHUEM, WU3YYCHHE M OIHMCAHUE
(bu3HUecKX CBOMCTB 00pa3Il0B HEOPTAHUUECKUX BEIIECTB, HAOMIOACHIE (PU3NUECKHUX
(rutaBieHue BOCKa, TassHUE JibJa, pAacTUpPAHUE caxapa B CTYIKE, KHUIICHHE W
KOHJICHCAIUSl BOJbI) M XHUMHYECKUX (TOPEHHE CBEYH, NPOKAIMBAHHE MEIHOM
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOMN) SIBJICHUM, HaOIIOICHUE M ONMCAHNE
IPU3HAKOB MPOTEKAHUS XUMUYECKHUX PEAKINH (pa3ioKEeHHE caxapa, B3auMOJECHCTBHE
CEepHOM KHUCIOTHI C XJIOpuaoM Oapusi, paszioxkenue ruapokcuaa meau (II) mpu
HarpeBaHUM, B3aMMOJIEHCTBHE jkeie3a ¢ pacTBopoM coiu Mmeau (II), uzydenwue
CIOCOOOB pa3/eNieHusi CMECEH: C MOMOILBbI0 MarHnuTa, (PUIbTPOBAHUE, BhIIAPUBAHUE,
TUCTUILUTIALINS, XpoMaTorpadusi, MPOBEACHNE OYUCTKHI TOBAPEHHOM COJU, HAOIIOACHHUE
Y OMIMCAHUE PE3YJIbTATOB MPOBEICHUS ONBITA, UITIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS
MAaccChl, CO3/IaHre MOJIeNIeld MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

Ba:xHeiilne npeacTaBuTeJId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech rasoB. CocrtaB Bo3nyxa. Kucmopon — 3jeMeHT M mpocToe
BeniecTBo. Haxoxxnenue kucioposa B mpupoie, Gu3ndeckue 1 XuMUIECKUe CBOMCTBA
(peakuuu ropenus). Oxcuapl. [lpumenenue xucnopoga. CrnocoObl MOTy4YEHUS
KHUCIIOpoa B 1a00paTOpuu U MPOMBILUIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — a;moTponHas MoaAU(HUKALUS KUCIOPOA.



TernoBoit 3P heKT XMMUYECKON peakiK, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U SHIOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojib U MeTaH. 3arpsA3HEHuE BO3/1yXa,
YCWJICHHE MTAPHUKOBOI0 3(pdekra, pazpylieHne 030HOBOTO CIIOSI.

Bonopoxa — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoja B IpUPOE,
du3nueckue ¥ XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI moayueHus. KucnoTs
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tsl M0 XUMUYECKUM YPaBHCHUSIM.

dusnueckre cBorcTBa BoAbl. Boga kak pactBopurens. PactBopsl. HackieHHbie
U HEHACBILIEHHBIE pacTBOpPbl. PacTBOopMMOCTh BemiecTB B BojJe. MaccoBas [0Jis
BEILIECTBA B pacTBOpe. XUMUUYECKUE CBOMCTBA BoAbl. OcHOBaHMS. Posb pacTBOpOB B
OpupoAe W B JKU3HU uyernoBeka. KpyroBopor Boabl B HOpHpoAe. 3arpsi3HEHHE
npupoIHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopraamdeckux coenunennid. Oxcuapl. Kiaccudukanms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE,  KHUCIOTHbIE, amMQpOTEpHbIE) W
HecolsieoOpasyromue. Homenknarypa okcuoB. @u3nyeckue 1 XMMHUYECKUE CBOMCTBA
okcuoB. [loayueHne oKCUI0B.

OcHoBanusa. Krnaccupukanuss OCHOBaHMI: INENOYM UM HEPACTBOPUMBIC
ocHoBaHMs. HomeHknatypa ocHoBaHMW. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinoT. Pusznueckue u
XAMUYECKUE CBOMCTBA KHUCIOT. Pan akrtuBHoctM MetaiuioB H. H. bekerosa.
[lonydenue KuCIOT.

Conu. Homenknarypa coneil. dusnyecknue U XHUMHUYECKHE CBOWMCTBA COJIEH.
[Tomydenue conen.

['eneTnueckas CBA3b MEXAY KJIACCAMHU HEOPTaHUYECKUX COSAMHEHUIA.

Xumuueckuit IKCnepumenm:

KauyeCTBEHHOE OIPEACIICHHE COJEpPkKAaHUS KUCIOpPOAA B BO3IyX€, MOJYyYEHHE,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB KHCJIOpOJa, HAOII0ACHHE
B3aUMOJEHCTBUS BEIIECTB C KMUCIOPOJOM U YCIOBUS BOZHUKHOBEHHMS U IIPEKPALLCHHUS
ropenus (moxxapa), O3HaKOMJIEHHE ¢ oOpasllaMyd OKCUJIOB U OINKMCAHUE UX CBOMUCTB,
NOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOWMCTB BOJOpoAa (ropeHue),
B3auMojieiictBue Bojgopoaa ¢ okcuaom wMeau (II) (BO3MOXKHO HCMOJIB30BaHUE
BUJEOMATEpHUaoB), HaOIOJAeHHE OOpa3lOB BELIECTB KOJMYECTBOM | MOJb,
UCCJIeIOBaHNE OCOOEHHOCTE PacTBOPEHMSI BEILIECTB C PA3IMYHON PacCTBOPUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEd pPacTBOPEHHOIO
BEILIECTBA, B3aMMO/JICHCTBUE BOJIbI C METa/NIaMU (HATPUEM M KaJibI[ueM) (BO3MOXKHO
UCTOJb30BAaHUE BUJCOMATEPHANIOB), HCCIEAOBaHHE O00pa3lloB HEOPraHUYECKUX
BEIIECTB Pa3IMYHBIX KIJIACCOB, HAOIIOJCHUE W3MEHEHHUS OKpacKd HHJUKATOPOB B
pacTBopax KHUCIOT MW Iejoded, uzydeHue B3aumojercTBus okcuma meau (II) ¢



pacTBOPOM CEpPHOM KHUCJIOTBI, KHUCJIOT C METajulaMy, pEakUud HeWTpaln3aluu,
NIOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO METAJIa JIPYTHM U3
pacTBOpa COJIM, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe « BakHenne Kiraccsl
HEOPraHUYECKUX COCIUHEHUIN.

Iepnoanyecknii 3axoH u Ilepuoanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. U. MenaeneeBa. Ctpoenne atoMoB. XuMHuuyeckasi C¢Bsi3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC PEaAKIUH

[TepBbIie MONBITKY KJTaCCH(PUKAIINA XUMHIECKUX JIEMEHTOB. [[oHsSTHE 0 TpymnIax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHBIE U IIEJTOYHO3EMEIbHBIE METAaIbl, TaJOTEHBI,
WHEPTHBIC Ta3bl). ODIJIEMEHTHI, KOTOpbhle O00pa3yroT aM@OTepHbIE OKCUIBI U
TUIPOKCHUBI.

[Tepnonmueckuit 3akoH. [leproanueckas cucreMa XUMHUIECKUX d1eMeHTOB /1. 1.
MenneneeBa. Koporkomepuomnass u anmuHHONEpuomaHas ¢opmbl [leproamaeckoit
cucreMbl xumuueckux anemMeHtoB JI. WM. Menneneea. Ilepuoasl u rpymnmsl.
PuU3NYECKUI CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIIBI SJIEMEHTA.

Crpoenne atomoB. CocraB aTomMHBIX saep. M3oronel. Onexkrponbl. CtpoeHune
AJIEKTPOHHBIX 000J04€K aTOMOB NepBhIX 20 XUMHUECKUX 31emMeHToB [leproanueckoii
cucrembl [[. M. MenneneeBa. XapakTepuUCTHKA XUMHUYECKOIO 3JIEMEHTA IO €r0
nojoxeHuro B [lepuoanueckon cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUs paguyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyIIaM U NEPUOJaM.

3nauenue Ilepumonnueckoro 3akoHa u Ilepuoanyeckoi CUCTEMBI XMUMHUYECKHX
3JIEMEHTOB MUIA pa3BuThUs Hayku u npaktuku. Jl. M. MenneneeB — yd€HbIM U
rpaKIaHUH.

Xumnueckass cBsa3b. KoBaneHTHass (MOJdsipHass M HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3B.

Crenenp okuciieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHCIICHHS U BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB U HEMETAUIOB, B3aUMOJECHCTBUE
TUAPOKCUAA I[IMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYEH, IPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX PUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOpEHUE,
PEeaKIMK Pa3NIOKECHHS, COSTUHEHUS ).

MeosicnpeomemHnule ceasu



Peanuzanusi MeXNpeaIMETHBIX CBSI3eH NpU HM3YYEeHHMH XMMUUM B 8 Kiacce
OCYIIIECTBIIICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHIH,
TaK ¥ MOHATHIA, SBISIFOIIUXCS CUCTEMHBIMH JUTSI OT/ICJIBHBIX TPEAMETOB €CTECTBECHHO-
HAYYHOTO IIHKJIA.

OOme ecTeCTBEHHO-HAy4YHBIC TMOHSTHSA: HAay4dHBIA (PaKT, rUmorTesa, Teopus,
3aKOH, aHaliM3, CHUHTE3, KiIacCUpUKalMsi, MNEepUOJUYHOCTb, HaOJIIoAeHueE,
IKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE, MOJIC]b, SIBJICHUC.

®dusnka: Marepus, aToM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUA, U30TOIIBI,
pPallMOAaKTUBHOCTh, MOJICKYJA, JJCKTPUYECKUN 3apsl, BEIIECTBO, TEJO, OO0BEM,
arperaTHOE€ COCTOSIHWE BEIIECTBa, a3, (PU3MYecKue BeTMYUHBI, SMHULIBI U3MEPEHHS,
KOCMOC, TUTaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpANbI, TOPHbIE TOPOJIbI, MOJE3HbIE
HICKOTIaeMblI€, TOTUTUBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIndHOCTHBIE  pE3yNbTaThl OCBOCHUS MPOTPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4YeHHs] XMMHHM B €JIMHCTBE Y4Ye€OHOU H
BOCITUTATEJIbHOW JEATEIbHOCTH B COOTBETCTBUHM C TPAAUIIMOHHBIMU POCCUHUCKUMH
COIIMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOmecTBe TMpaBWJIaMd W HOPMaMU TIOBEJCHUS U CIOCOOCTBYIOT TIpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMAM3AIIUN O0YHAFOIITIXCS.

JInaHOCTHBIE pe3yibTaThl OTpaxaroT TOTOBHOCTb oOyyJaronmxcs
PYKOBOJICTBOBAThCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUNA U paCIIpEHUE
OTIBITA JICSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUSA:

[IEHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIHTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJIEJIMI0, TOHMMaHWs 3HAYCHUS XUMHUYECKOM HayKu B KU3HH
COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaLME O
NEPEJOBbIX JOCTHXKEHUSX M OTKPBITUSAX MHUPOBOM U OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

OpEeACTaBICHUSI O COIMAJIBHBIX HOpPMax U TMpaBWIaX MEXIUNYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTHUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, YYEeOHOMCCIIEA0BATEIbCKOM, TBOPUECKON U APYTUX BUAAX NEATCILHOCTH,



TOTOBHOCTH K pPa3HO00pa3HON COBMECTHOM JICSITEIBHOCTH MPH BBIMOJTHEHUU YUCOHBIX,
MO3HABaTEeNbHBIX 3a/lad, BBIMOJHEHUH XHUMHUYECKHX OKCIEPHUMEHTOB, CO3/JIaHUU
y4eOHBIX POEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHHUIO ¥ B3aUMOIIOMOIIY B TIPOIIeCcCe
3TON y4eOHOI JesTeIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE MOBEIEHUE U MOCTYIKH
CBOUX TOBAPHIIEH C MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEJICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOH peakIu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIINE OCHOBY
JUTSI TIOHUMAHUSI CYIHOCTH HAay4YHOW KapTHUHBI MUPA, MPEJICTaBIeHNsS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI, B3aUMOCBSI3SX YEIOBEKA C MIPUPOTHOM Cpeioi,
O POJIM XMMUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

NO3HaBaTebHbIE MOTHUBBI, HAIllPaBJICHHbIE HA IOJYYEHHE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOIUMBIC JUIsi OOBSICHEHHS HAOMI0aeMbIX MPOILIECCOB U SIBICHHIA,
MO03HABATENbHON, MHGOPMAIIMOHHON W YHUTATEIbCKOW KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITENIbHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH, CHPaBOYHOU
JAUTEPATYypOl, JOCTYMHBIMH  TEXHUYECKUMHU  CPEICTBaMU  WH(GOPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOyYeHHI0O M TO3HaHWIO, J0003HATEIbHOCTh, T'OTOBHOCTb M
CIIOCOOHOCTH K caM000pa30BaHuUI0, MPOEKTHON U UCCIIEI0BATEIbCKON JIEATETbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBIEHHOCTH U YPOBHsI OOyUYEeHHs B TabHEHIIIEM;

4) popMupoOBaHK KYJIbTYPhI 310POBbS:

OCO3HaHWE LIEHHOCTHU KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3710POBbIO,
YCTAaHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEICTBUA M HEMPUITHE
BpPEIHBIX  MpHUBBIYEK  (YMOTpeOJCHHUS  aaKOTOJs, HApKOTHKOB,  KYpEHHS),
HEO0OXO0IMMOCTHU COOIOACHUS MTPaBUII 0€30MaCHOCTH TPU OOPAIIEHUH C XUMUYECKUMHU
BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOI0 BOCTIMTAHMSI:

MHTEPEC K MPAKTUUYECKOMY M3Yy4EeHHIO Mpodeccuil U Tpyda pa3iMyHOro poja,
yBa)XEHUE K TPYIy U pe3yibTaTaM TPYAOBOH IEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
IPUMEHEHUS TIPESIMETHBIX 3HAHUM M0 XUMHUH, OCO3HAHHBIA BHIOOP WHIWBHUIYATHHOU
TPACKTOPUH TPOAOJDKEHUSI 00pa3oBaHUsl € YYETOM JIMUYHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XWMHHU, OOIIECCTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHENTHON
npodeccuoHanbHON NEATEeIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUM, TOTOBHOCTD
aJanTUPOBaThCs B NPOdeCcCUOHANBHOU Cpee;

6) IKOJIOrH4eCKOro0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11e7eco00pa3Hoe OTHOILIEHUE K MPHUPOJE KaK UCTOYHHUKY >KU3HH
Ha 3emje, OCHOBE €€ CyYIEeCTBOBAHMS, IOHMMAaHUE IIEHHOCTH 3J0pPOBOTO U
O6e3zomacHOoro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY



bu3HUeCKOMY 1 ICUXHUYECKOMY 37J0POBBIO, OCO3HAHKE IIEHHOCTH COOJIIO/ICHUS TPaBUII
0e30IacHOro TOBEJICHHUS MpU paboTe ¢ BelIeCTBaMU, a TakKKe B CHUTyallusXx,
YTPOXKAIOIIKUX 30POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4aeMble MNpPH WU3YYCHUU XUMHH, IS
peLIeHus] 3a7a4, CBSI3aHHBIX C OKPYJKAIOLIEW NMPUPOAHOM CPEOM, Ui MOBBILIECHUS
YPOBHSI  3KOJIOTMUECKOW  KYJbTYpbl, OCO3HaHHUS  TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TMpoOJieM M TyTeld WX pEIIeHUs MOCPEJCTBOM METOJOB XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS MM B IO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON IIPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeTampeaMETHBIX PpE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUsS MUPOBO33PEHUS OOIICHAYYHbIC MOHATUS (3aKOH, TEOpUsl, MIPUHIINII,
TUIOTE3a, PAKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U APYTOE. ), KOTOPHIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX y4E€OHBIX MpeAMeTax U TMO3BOJSIOT Ha OCHOBE 3HAHUU U3
ATUX MPEAMETOB (POPMUPOBATH MPEJICTABIICHUE O 1IEIOCTHOW HAyYHOU KapTUHE MUPA,
U yHUBEpCaIbHbIC Yy4eOHbIC JEUCTBUS (TIO3HABATEIbHbIE, KOMMYHHUKATHUBHEIE,
PEryJsTUBHBIE), KOTOpble oO0ecrneyuBarOT  (HOPMUPOBAHME TOTOBHOCTH K
CaMOCTOSATEIILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU e TEINHHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBu:

YMEHHUSI UCTIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TPYU OCBOSHUU 3HAHUH:
pacKpbIBaTh CMBICI XMMHUYECKUX MOHSATUU (BBIACIATH UX XapaKTEpHbIC MPU3HAKU,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMH HMOHSTUSMH), UCIOIb30BaTh MOHITHUS IS
00BsICHEHUSI OTJEIbHBIX (DAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHMS U KPUTEPHUU JJIA
KJIaccu(UKAIMM XUMHYECKUX BEIIECTB M XHUMHUYECKHX PEAKIUMA, YCTaHABIUBATH
MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXTYy OObEKTaMHU M3Y4YEHUS, CTPOUTDH JIOTUUECKUE
paccyxaeHus (MHIYKTUBHBIE, NENYKTUBHbIC, IO AaHAJOTWHU), JeJIaTh BBIBOABI U
3aKJIFOYCHUS;

yMEHUE TMPUMEHSATh B TIpollecce TMO3HAHUS TMOHATUS (NpEeAMETHbIE U
METanpeIMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIHU, HUCIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICNIbHbIC TPEACTaBICHUS —
XUMUYECKUNA 3HaK (CMMBOJ DJJEMEHTa), XUMHuYeckas ¢GopMmyia U ypaBHCHHE
XUMUYECKOMN peakiiuy — IPH PEIIeHUH y4eOHO-TTI03HABATENIbHBIX 3a/1a4, C YYETOM ITUX
MOJENBbHBIX PEACTABICHUN BBISBIIATh U XapPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMUUYECKUX DPEaKIMM, BBHISBIATH
o0IllMe 3aKOHOMEPHOCTH, MPUUYUHHO-CICACTBEHHbIC CBA3M U MPOTUBOPEYUS B
M3Yy4aeMbIX MIPOLIECCAX U SIBJIICHUSIX.

Ba3oBble ucciieqoBarejbCcKue 1eHCTBUSA:



YMEHHUE HCIIOJIb30BaTh IOCTABJIECHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS, a TAaK)Ke B KA4eCTBE OCHOBHI I (DOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
IPABUIIHHOCTH BBHICKA3bIBAEMBIX CYKICHHIA,

npUOOpPETeHNEe ONBbITa M0 IUJIAHWPOBAHUIO, OPTraHW3alldd W TMPOBEICHUIO
YYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOJIoJgaTh 3a XOJIOM  Ipollecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3ylsibTar, (OopMyIHpoOBaThH 00OOILIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OTbBITA, UCCIEIOBAHUS, COCTABISTh OTUET O
pOJIEIaHHON padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAJU3UPOBATH W HWHTEPHPETUPOBATH HHOOPMAIUIO
pPa3IUYHBIX BUJAOB M (DOpPM MpeACTaBICHUS, MOJIYYaeMYyK M3 Pa3HBIX HMCTOYHHUKOB
(Hay4gHO-TIONYJIIpHAs JINTepaTypa XUMHUYECKOTO COJIEPIKaHMSI, CIIPABOYHBIE TTOCOOHS,
pecypcbl UHTEpHETA), KPUTHIECKH OIEHHWBATHh MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH(bOpMaIHIO;

yMEHUE TPUMEHSATh Pa3IMYHble METOJAbl M 3alpOoChl MPHU TMOUCKE U O0TOOpE
uHpOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOJMMBIX JUIsI BBIIOJHCHUS
y4eOHBIX W TO3HABATEIBHBIX 3a/1ad OMPESIEHHOTO THIA, MPUOOPETEHNE ONBITA B
o0JacTH  WCTHONB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO HMCIOJB30BAHMS PA3JIMUYHBIX MMOUCKOBBIX CHCTEM,
CaMOCTOATENIbHO BBIOMPATh ONTUMANbHYIO (DOpMy mpeacTaBiieHUs WHMOpPMAIUU U
WJUTIOCTPHUPOBATH pElIacMbIe 3314l HECJIO)KHBIMU CXEMaMH, JHarpaMMaMH, IPyTUMH
dbopmamu rpaduKH U UX KOMOMHAITUSIMU;

yMEHUE HWCIOJIB30BaTh W AaHAIM3UPOBATh B TMpolecce ydeOHOH w
UCCJIeIOBATENLCKON JIEATETbHOCTH WHGOPMAIIMI0 O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3sIIICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIECH MPUPOTHON CPEIbI.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUA:

YMEHHUSI 33J1aBaTh BOMPOCHI (B XOJI¢ Auaiora u (Win) IUCKYCCUHU) MO CYLIECTBY
oOcyxmaemMoli  TeMmbl, (OPMYIUPOBATH CBOM NPEIJIOKEHHUS  OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUS TIPEJICTABIIATH MOJIYICHHBIC PE3YJIBTAThl TO3HABATEILHOM NEATEILHOCTH
B YCTHBIX M MMCHBMEHHBIX TEKCTaX; JCJIaTh MPE3CHTAINIO PE3yIbTAaTOB BHITIOJHCHUS
XUMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOrO OMbITa, JaOOpPaTOPHON PabOTHI IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEbHON M MCCIIEIOBATENBCKON JEATEIIBHOCTH MPU PEUICHUH BO3HUKAIOIIIX
npo6JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTIIACOBAHMUS MO3HUIMMA (00CYKACHUS,
OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJIWHAIMS COBMECTHBIX JICUCTBHIA,
orpejierieHre KPUTEPUEB MO OIIEHKE KaueCTBa BHIMOIHEHHOM paboThI U IpyTHE).

PerynsiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TeHCTBHS:



YMEHUE CaMOCTOSITENIBHO OHPEACNATh LENH JACSITEIBHOCTH, IJIAHUPOBATH,
OCYLIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh Hanbosee 3(hPEeKTUBHBIE CHOCOOBI pElIEHUs YYEOHBIX H
NO3HABATEJBHBIX 33Ja4, CAMOCTOSATEIBHO COCTABIIATh WJIM KOPPEKTHUPOBATH
IIPEJI0KEHHBIA AIITOPUTM JIEUCTBUM ITPU BBINOJHEHUHU 33JaHUHN C YYETOM ITOIYyUYEHUS
HOBBIX 3HAHMH OO0 M3ydaeMbIX OOBEKTaX — BEUIECTBAX M peakUusAX, OLICHUBATH
COOTBETCTBHUE MOJYUYEHHOI'O pe3ysbTaTa 3asBJICHHON LEJIU, YMEHHE HCIOJIb30BATh U
aHAJIM3UPOBATh KOHTEKCTBHI, PEJIAraéMble€ B YCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeMeTHBIX Pe3yJIbTaTOB IO OCBOEHUIO 0053aTENBHOIO COAEpKAHUS,
YCTaHOBJIEHHOT'0 JaHHOU (peiepanbHON padodelt MporpaMMoit, BBIJEISIOT: OCBOSHHBIE
oOy4YaronIMMuUCsl Hay4YHbIE 3HaHUS, YMEHHUS U CHOCOOBI JEUCTBUH, crelupuyecKue
JUISL IPEAMETHOM 00MacTH «XUMHS», BUABl JEITEIBHOCTU IO IMOJIYYEHUIO HOBOIO
3HAaHUSA, €ro MHTEpHpEeTalud, NpeoOpa3oBaHUI0 U TMPUMEHEHUI0 B Pa3IUYHbBIX
y4€OHBIX Y HOBBIX CUTYaLUsX.

K xoniy oOyuyenust B 8 ki1acce nmpeIMeTHbIE pe3yibTaThl HA 0OA30BOM ypOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHWA: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(ogHOpOJHAs U HEOJHOPOJHAsA), BAJIEHTHOCTb, OTHOCHUTEJIbHAsI aTOMHas U
MOJIEKYJIIpHasi Macca, KOJMYEeCTBO BELIECTBA, MOJb, MOJSpHas Macca,
MaccoBasl J0JiI XMMUYECKOIO 3JIEMEHTa B COEIMHEHHH, MOJISIPHBIA OOBEM,
OKCHUJ, KHCJOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XMMMYECKas peakuus, KiIacCU(PHUKalUs peakluil: peakuuu
COEIMHEHMSI, PEaKIIMK Pa3JIOKEHUs], pEaKIMU 3aMEelIeHuUs], peakuu oOMeHa,
9K30- U HJIOTEPMHUYECKUE PEAKIUH, TEILUIOBOM 3(PPeKT peakuuu, SApo aToma,
AJIEKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJnyC aToMa, XUMUYECKas
CBA3b, NOJIIPHAs M HEIOJSIPHAsE KOBAJEHTHAas CBA3b, MOHHAS CBSA3b, HMOH,
KaTUOH, AaHHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHas
KOHIIEHTpAIKs) B paCTBOPE;

* WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKHUX TMOHATUA U
IPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U X MPEBPALLCHMIA;

* HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJI€HUs (POPMYIT BEILIECTB
Y YPAaBHEHHMI XUMHUYECKHUX PEAKLIU;

e OMNpENENITh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb OKUCJIEHUS JIEMEHTOB B OMHAPHBIX COEANHEHUSX, IPUHAIICKHOCTh
BEIIECTB K OINpeneaEHHOMY Kiaccy COEOUHEHHH 1o ¢opMmyiaM, BUA
XUMHUYECKOM CBsI3M (KOBaJ€HTHAas W HWOHHAasg) B  HEOPraHMYECKUX
COCIMHEHHUSIX;



packpeiBatb cmbica [lepuommueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX MojoxkeHuss B llepuonuueckoil cucreme,
3aKOHOB COXpPAaHEHHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOrajipo;

OMKCHIBATh U XapaKTepu30BaTh Tabnuunyo popmy lleproanyeckoit cucremsl
XUMUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «rJIaBHasg mnoarpymnmna (A-
rpynmna)» u «mnodoynas noarpynna (b-rpymnma)y», Mansie u OoblIE TEPUOBL,
COOTHOCUTH 00O3HauYeHUs, KOTOpble uMmeroTcs B Tabmure «llepuognueckas
cucremMa xumudeckux »sieMeHtoB JI. M. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB W
3apsi Apa, o0Iee YUCIIO FJIEKTPOHOB U PACIPEACIICHUE UX 0 JIEKTPOHHBIM
CJOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBa,
XUMHUYECKUE peakuuu (MO YUCIy M COCTaBy YUYaCTBYIOIIUX B pPEAKIUU
BELIECTB, N0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pPa3JIMYHBIX KJACCOB, MOATBEPXkIasi OMUCAHHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KaYECTBEHHOT'O
COCTaBa, BOBMOKHOCTH MTPOTEKAHUS XUMUUECKUX MPEBPAIICHUHN B PA3IMUHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MAacCOBYIO [IOJIF0 XMMHYECKOTO JJIEMEHTa 1O (QOpMyJie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XMMHUYECKOMN peaKIuu;

MPUMEHSITh OCHOBHBIEC ONEPAIMU MBICIUTEIBHONU JAESTEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3alHio, KIacCHU(HUKAIINIO,
BBISIBJICHUE TPUYMHHO-CIEJACTBEHHBIX CBSI3€M — [JI1 WU3yYEHHUS CBOWCTB
BEILIECTB U XMMHUYECKUX PEaKIui, €CTeCTBEHHO-HAYUYHbIC METO/IbI TTO3HAHMS
— HaOmo/eHue, W3MEpPEeHue, MOJICTMPOBAHUE, PKCIEPUMEHT (peanbHbIl U
MBICJIEHHBIN);

CJIeIoBaTh MpaBUIaM TOJIb30BaHUSI XUMHUYECKOW MOCYAOU U JIAOOpaTOPHBIM
o0opynoBaHMEM, a TakkKe IMpaBuiaM oOpalleHus C BellecTBaMU B
COOTBETCTBHUH C MHCTPYKIUSIMHU I10 BHITIOJHEHUIO JIA0OPATOPHBIX XUMHUUECKUX
OTIBITOB 10 TOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOIA H
KHCJIOPO/Ia), IPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MaccoBOM J1oyeit
pacTBOPEHHOrO0 BEILIECTBA, IUIAHUPOBATb M MPOBOAUTH XUMHYECKHE



AKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C
MOMOIIIBI0 UHAUKATOPOB (JIakMyc, (heHoIdTaIenH, METUIOPAHXK U JPYTHUe).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoanuecTBO 4acoB DIIeKTPOHHBIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3aesnoB U TeM OneHoynble IpakTuyeck
Bcero o0pa3oBaTe/ibHbIE
n MporpaMMbl npoueaypbl ue padoTbl
pecypcbi
Pa3nean 1. [lepBonavanbHble XUMHUYECKHE MOHATHSA
XUMHUS — BaKHAs
001acTh
but6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON e
IEATECIIbHOCTHU o
YeJ0BeKa
BemectBa u bu6mmoreka [JOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f4183
peakuuu Ic
Hmozo no pazoeny 20

Pa3znen 2. BaxxHeilimue NpeaACTaBUTEC/ I HCOPraHNIECCKUX BEIIECTB

Bo3ayx.
bubmuoreka [JOK

Kucnopon.

2.1 6 https://m.edsoo.ru/7f4183
IMoustue 06 7
OKCHAX T
Bonopoa.Ilonsitue bubnunoreka [JOK

2.2 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIAX Ic
Bona. PactBopsl. bubnmnoreka [JOK

2.3 ITousatme 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBaHHUSIX Ic
OCHOBHBIE KJIaCChI bubnuoreka [JOK

24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COoeqUHEHUN Tc

Hmozo no pazoeny 30

Pa3nen 3. [lepuoanueckuii 3axon u Ilepuoanyeckas cucreMa xumudeckux iementon /1. U.

MenpeneeBa. Ctpoenue aToMoB. XuMnueckas cBsi3b. OKHCIAMTEIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu
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ITepuoanueckuit
3aKOH U
Ilepnonnueckas
bubnunorexa LIOK
3.1 cuctema 7 https://m.edsoo.ru/7f4183
XUMHYECKHUX 76
snemeHToB /I. W. _
MeHneneena.
Crpoenue atoma
XumMudeckas
CBSI3b. bubnuoreka [JOK
3.2 OKHUCIUTENbHO- 8 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEIIbH Ic
bl€ peaKIuu
but6mmoreka [JOK
Hmozo no pazoeny 15 https://m.edsoo.ru/7f4183
Ic
but6mmoreka [IOK
Pe3zepenoe epemsa 3 https://m.edsoo.ru/7f4183
Ic
OBIIEE
KOJIUYECTBO 68
YACOB I1O

INPOI'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoaunuecTBo yacos Di1eKTPOHHbIE
Ne Tema ypoka Ouenounbie | IIpakTHueckue Jlara uupposkIe
n/n Bcero U3yUYeHUs o0pa3oBaTe/bHbIE
NMpoueaypsbI padoThbI
pecypchl

1 [Ipeamer xumun. Pose xumuu B 1 bubnnorexa [JOK
JKA3HU 4yesoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c

5 ITonsiTe 0 MeTO1aX NO3HAHUS B 1 bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
Ilpaxkmuueckan paooma Ne 1

3 «IIpaBuna paboTsl B 1a00paTOpuu U 1 bubmuoteka [IOK
npuémbl 00palieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Uuctele BemecTBa U cMecH. CriocoOsl 1 bubmuoreka [JOK
pazzaeneHust cMecen https://m.edsoo.ru/ff0d26ca
Ilpakmuueckasa paboma Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK

! N PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKY MOBAPEHHOM COMN)»
bu6nuoreka [JOK
6 ATto oJe 1
TOMBL I MOTERYIH https://m.edsoo.ru/ff0d2a6¢

- XUMUYECKHUE AJIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 [IpocTeie 1 cnoXxHBIE BELIECTBA 1 1

POCTHIE H CIOIHBIE BEMECTS https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H ITOCTOSHCTBA COCTaBa BEIIECTB.

bubmmoreka [IOK

10 X eckas o a. BaientHoc
MMIeCKas opmy HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
n MaccoBas 10719 XUMHAYECKOTO bubnuorexa [JOK
3JIECMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecTsa. Moib. bu6mmorexa [IOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 du3uYecKre U XUMUYECKHE SBICHUS. bubmuoreka [JOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpOTEKaHUS bu6muoteka [IOK
XUMHYECKUX PEAKIUU https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsT MaCChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4uecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHCHUSM bubmorexa HOK
B yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukanus XuMuueckux
18 €aKLUil (CoeqUHEHUs, PA3I0KEHUS brbmmorexa [TOK
pealtt A P : https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4EHBII-
19 sHuukKiIoneauct. O600IeHHE 1 brbmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUI
20 Kontponbnas pabota Nel mo teme bubmmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
11 Boznyx — cmech rasos. Cocras bubmmorexa LIOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

dusznueckne U XMMHUYECKHE CBOMCTBA

22 KHUCJIOopoJia (peakuy OKUCIEHUS bubmmorexa [TOK
posa (peatdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CriocoOslI MosTy4eHHs KHCIOpo/ia B
23 71a00paTOPUH U TTPOMBIIICHHOCTH bubmorexa [OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TenoBoii 3¢ ekt xumuueckon
24 peaKIiu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJ0TEPMUYECKUX PEAKIUAX
TomnuBo (HedTh, yroias U METaH).
25 3ar 513He}§1/1e(11;03 yxa CHOCOObI Zro bubmmorexa IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
peIOTBPALICHUS
Ilpakmuueckas paboma Ne 3 1o
26 teme «Ilomydyenue u cobupanue bubmmorexa [TOK
Y P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YUCHUE €TO CBOHCTBY»
27 Bonopon — aneMeHT u mpocToe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)8 ®u3znyecKre 1 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 ITo € 0 KMCJIOTax U CO
FUITHE O KHCTOTAx H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToTy4eHust BOAOPO/Ia B bubnuorexa [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
Ilpakmuueckasn paboma Ne 4 o
bubnuoreka [JOK
31 teme «Ilonydyenue u cobupanue

BOJIOPO/ia, U3YUEHHE €0 CBOMCTB

https://m.edsoo.ru/ff0d4f42
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Mounsipabiit 00BEM razoB. 3aKOH

bu6mmoreka [IOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KOJIMUECTBA
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM 00BEMY
Boruncnenust 005EMOB ra3oB 1o
34 YPAaBHEHUIO pEaklMi Ha OCHOBE bubmmorexa [TOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 ®duznuecKre 1 XMMHYECKHE CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. ITonstue 00 bubmuoreka [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputeb.
37 HackliieHHbIE ¥ HEHACHIIIICHHBIE bubmuoreka [JOK
pactBopbl. MaccoBasi 10Jisl BELECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
Ilpakmuueckasn paboma Ne 5 o
18 teme «IIpurorosiienue pacTBOpPoOB ¢ bubnnoreka [JOK
onpeAcNIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonTponbnas padora No2 mo teme bubnuotexa [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edso0.1ru/ff0d6342
40 Okcupl: cocTaB, KiIaccuduKaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
A1 KHCIIOTHBIX, OCHOBHBIX U bubnuoreka [JOK

aM(OTEPHBIX OKCHIIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHHSI: COCTaB, KJIacCU(DUKAIIHS, bu6nuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMUYECKHUE CBOMCTBA bubaunoreka IIOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarmus, bubmmoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XuMH4eCcKue CBOWCTBA bub6nmorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa,
46 CHOCOéBII) oJI ‘{)eHI/ISI XHMI/I‘IZEKI/IG Bubmorexa [IOK
N y ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Perenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubmuorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['eneTnveckas CBsI3b MEXKIy KiIacCaMH bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHre U CUCTEMATU3 A bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChI HECOPTaHUYECKUX Bubmorexa TIOK
. p https://m.edsoo.ru/00ad9¢1a
COCIMHEHUI
[TepBbie TOMBITKY KIacCUPUKAITTT
bu6mmoreka [IOK
51 XHUMHUYECKHX dJIeMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
52 [leproanueckuii 3aKoH u bu6mmoreka [IOK

[Iepnoanueckas cucrtema

https://m.edsoo.ru/00ada52c¢
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XUMHUYECKHX djieMeHToB 1. 1.

Menneneena
53 [Tepuobl, TpymIibl, TOATPYIIIBI bubmorexa HOK
https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuoreka [JOK
anep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHune 3IIeKTPOHHBIX 000JI0UYEK
55 aToOMOB 3J1eMeHTOB [leproanueckoi bubmmorexa [IOK
https://m.edsoo.ru/00ada6bbe
cuctemsl J[. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmmoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnmoreka [IOK
N. MenpaeneeB — y4d€Hblid, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DJIEKTPOOTPULIATEILHOCTH AaTOMOB bu6muoteka [{IOK
XUMHUYECKUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumMuueckas CBsi3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHAas nosipHas XMMU4eCKas bubmuotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonspHas bubmmoreka [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK

https://m.edsoo.ru/00adae28
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OKHCIUTEITEHO-BOCCTAHOBUTEIILHBIE

63 caKI 1 bu6mmorexa [IOK
peakil https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIHN 1 bubmorexa LOK
https://m.edsoo.ru/00adb076
KontponbHas padota Ne4 o teme
65 «CTtpoeHne aToMa. XUMHAYECKas 1 bubmorexa LOK
p ’ https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepsHslil ypok. O60011eHNE 1 1 bu6mmoreka [IOK
cUCTeMaTU3allus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O6o01IeHNE U 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O600m1eHue u 1 bubmuoreka [JOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB 110 68

INPOI'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
Xumust: 8-1 kiacc: 0a30BbIi ypoBeHb: yueOHuk / ["abpuensn O.C.,
OctpoymoB N.I'., CnankoB C.A. — 6-¢ u3n., - Mocksa: [Ipocsenienue, 2024.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Xumus. 8 knace. YueoHoe nocodbue / O. C. I'abpuensH. — M.: JIpoda,
2018.

2. KoHTposbHBIE U CAMOCTOSTENBHBIE pA0OTHI [0 XUMHH: 8 KJIacc: K
yuebHuky O.C. I'abpuensina , I.I'. Octpoymona, C.A. CnankoBa «Xumusi.8
kiacc». ®I'OC / H. C. [1aBnosa

3. 3ajmauu 1o XMMuU U crnocoOsl ux pemenus.8-9 ki. / O. C. 'abpuenss, I1.B.
Pemeros, U.I'. OctpoymoB. — M.: Jlpoda, 2020 / I'abpuensu O.C.

4. COopHUK 3a7a4, YIIPAXXHEHUH B TECTOB IO XUMHH: 8-9 KIIacChI K
yueOnukam O. C. I'abpuensna, U. I'. OctpoymoBa, C. A. Cnagkosa
«Xumus.8 kimacey, «Xumus. 9 knacey. ®I'OC / H. 1. Ceepanosa. — M.
N3natenscTBO «OK3amen», 2021.

5. DnektpoHHas popma yueOHOTo Mocoousl.

6. IlpakTrko — opreHTHPOBaHHBIE 3a1aHus 110 XuMuH. 8-9 kiaccel. PI'OC /

JI. YO. Anuk6epoBa. — M.: U3naTenscTBO «OK3amen», 2018.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET
1. http://www.alhimik.ru. [IpencraBnens! cieayrormme pyoOpuKku: COBEThI
aOUTYPUEHTY, YIUTEII0 XUMHUHU, CIIPABOYHUK (0YEHB OOJIbIIas Mo100pKa
Ta0JHI] ¥ CIPABOYHBIX MATEPHAIIOB), BECEnasi XUMHsI, HOBOCTH,

OJIMMITHA]TBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPHYECKUX CBEICHHMN ).

2. http://www.hij.ru. XypHan «Xumus 1 *K1U3Hb» TOHATHO U 3aHUMATEIBLHO
pacckasbIBacT 000 BCEM UHTEPECHOM, YTO IPOUCXONT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBIN KypHaT
«XWMUKH U XUMUSD», B KOTOPOM MPEJCTABICHO MHOXECTBO OITBITOB TIO
XUMUH, 3aHUMAaTEILHON HH(POPMAIINH, TTIO3BOJISIONICH YBICYh YICHUKOB
AKCIIEPUMEHTAJILHOM YaCcThIO TIPEIMETA.

4. http://c-books.narod.ru. BceBo3moxkHas muTepaTypa o XuMHH.



