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MNOACHUTEJBHASA 3AIINCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIIECTILUU NPENnoJaBaHus y4eOHOTro Mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit @enepannu.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IIeNAX, OO0meld cTpareruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT
o0s3aTenbHOE MPEIMETHOE COZepKaHUe, MpelycMaTpuBaeT paclpeesieHne ero mo Kiaccam u
CTPYKTYPUPOBAaHHE M0 pa3jieJaM U TeMaM IPOrpaMMbl [0 XUMUH, ONPEAEIAEeT KOJINUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTHKU y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKke TpeOOBaHUN K pe3yibTaTaM 00y4eHHUs] XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHUs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MPEJICTAaBICHUI O MaTEpUAIIbHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM U AKOJIOTUYECKOM 0€3011acHOCTH, MPOOJIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alMid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OpPMUpPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
npodeccCHOHaNBHOM NesTeNbHOCTH,

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsAJIa HAa €IMHCTBO MPUPOJIBI M YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM 3TArloM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0yUYarOIINXCS,

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOW BKIIQJ B DJKOJIOTHYECKOE OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBlieHHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarorHuyeckd aJalnTHPOBAaHHBIM OTpakKeHHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa30BaHHS OPUEHTHPOBAH HAa OCBOCHHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUA XUMUH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CrtpykTypa copep:kaHMsl MPOTPaMMbI MO0 XMMHUU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO

nmoaxoga K ec HU3YUCHUIO. Coz:epmaHHe CKJIaAbIBACTCA M3 CHCTCMbI MOHATHI O XMMHUUYECKOM
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JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl O TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUS 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IPEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMH BEIIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIpyromy,
BBITIONHSST (YHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XMMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LEHHOCTHOTO OTHOLLIEHUsI K HAYYHOMY 3HaHUIO U METOJaM [I03HaHUs B Hayke. M3yueHue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3y4eHNN XUMUU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATENbHOCTH YEJIOBEKAa U KaK OJIHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpOBaHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpaBWl 0€30I1aCHOTIO
oOparieHus ¢ BeeCTBAMH B MTOBCETHEBHOM JKU3HHU.

[Ipn u3yuyeHUH XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUs BaKHOE 3HAUCHHUE
MpPUOOPENTHN TaKUe LIETH, KaK:

— (popMupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHne O00ydJaromuxcs K
CaMOCTOSITEIbHOW ~ TO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bOpMHUPYIONTUM MOTHBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoO0pa3HON MEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— gopmupoBanue o0mIel yHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBAThH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUH XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU EATEIBHOCTH;

— ¢opMHpOBaHHE Y 00YYAIONINXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHMS IIECHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU JKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U



TPYAOBOM JEATEIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpenpl;

— pa3BUTHE MOTUBAIUU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoWIs U HAITPABICHHOCTH JAaJbHEUIIET0 00yUCHHS.

OO01mee Ynciio 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMHUA Ha YPOBHE OCHOBHOTO OOIIIETrO
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezielnt), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIO).

COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHSATHUSA

[Ipenmer xumuu. Posib XMMUM B KW3HU 4Ye€JIOBEKa. XHUMHS B CUCTeME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperarHoe cocTostHue BemiecTB. [loHsitue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BemiecTBa U cmecu. CiocoObl pa3fienenus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMUYECKHE dJIeMEHThl. CHUMBOIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTsie U clIOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJ IsSipHast
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTA B COCTMHCHUH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YuciIa CTPYKTYPHBIX €IMHHI] BellecTBa. Pacu€Thl mo popMynaMm XUMHUECKUX COSTUHEHUH.

®u3nueckue M XHMMHUUYECKHE SIBICHUS. XUMHUYECKas peakluss M e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XUMHUYecKHe ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenMHEHUs, Pa3IOKESHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJOM, MpaBHJIaMH pabOThl B JJAOOpaTOpHH M MpUEMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpYJAOBaHUEM, MU3YYCHHE M OMUCAaHUE (PU3NYECKUX CBONCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (Pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNWE METHOUW MPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KUCIOTOM) SIBICHUH, HaOII0IeH e
U ONHCAaHWE TPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHIOM Oapwsi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aMMOJEcTBHE kene3a ¢ pactBopoMm coiu meau (), m3yueHme crmoco6oB
pa3ieNieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (QUIBTPOBAaHHE, BHIApUBAHUE, JAUCTUILIALINSA,
xpomarorpadusi, TPOBEACHHE OYMCTKH TIOBAPCHHOM COJM, HAOMIOACHUE W OIMUCaHUe
pPE3yIbTAaTOB TMPOBEJACHUS OTBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPAHEHHUsS MAacCChl, CO3/IaHUE
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 3i€MEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUUECKHUEe CBOWCTBA (peaKIuyd TOPEHHUS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl TONyYeHHs KHUCIOpoJa B Jabopatopuu U
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MpOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoge. O30H — alioTporHas MOAU(pUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peaKklInu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuuu. TomauBo: yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHJIEHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mpoctoe BemiecTBO. Haxoxaenue Bopopoaa B IPUPOIE,
buznyeckue 1 XuMUYeCcKre CBOMCTBA, PUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

Mounsipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boxa kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHBIE PAcTBOpBl. PacTBOpMMOCTh BelecTs B Boje. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMuyeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B JKU3HU
yenoBeka. KpyroBopor Bojbsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuidt. Oxcuapl. Kiaccudukanus OKCHIIOB:
coneoOpa3ymolune (OCHOBHBIE, KUCTIOTHEIE, aM(oTepHbIe) U HeconeoOpasyromue. HomeHnknarypa
OKCUJI0B. DU3NUeCKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmydyenue okcuaos.

OcHoBanus. Knaccudukanuss OcCHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nyecKkue M XHMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuyenue
OCHOBaHUH.

Kucnotsl. Knaccudukamus kucinor. Homenknatypa kucinor. Ou3nUecKue 1 XUMUIECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE cBoicTBa colel. [lomydyenue
COJIEH.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/eNIeHUE CO/IepKaHMsl KHCIopoa B BO3/yXe, NOJIydeHHue, coOupaHue,
pacro3HaBaHME M HM3yY€HUE CBOICTB KHUCJIOpOJa, HAOMIOJEHUE B3aUMOJACHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus TopeHus (moxapa), 0O3HaKOMIIEHUE C
oOpa3laMu OKCUJOB M ONUCAaHHE MX CBOICTB, MOJYy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOKHO MCIIOJIb30BaHUE BUAEOMATEPHUAIOB), HaOIIOIeHHE 00pa3I0B BELIECTB KOJIMYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJBI C MeETalJlaMM (HAaTpUeM W KalbleM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPa3Il0B HEOPTaHWYECKUX BEUIECTB Pa3IMUHBIX KJIACCOB,
HaOJII0/IEHUEe W3MEHEHUs OKpacKM MHAMKATOPOB B pacTBOpax KHCIOT U LIEJIOUed, U3ydeHHe
B3auMoecTBuss okcuga meam (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peakuuii HEeUTpaIW3allH, M[OJYy4YE€HUE HEepPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHelme
KJIACChl HEOPTAaHUYECKUX COETUHEHUI».

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucremMa xumudeckux sjiementos JI. HU.
Menpneseesa. Ctpoenune aToMoB. XUMHYeCKasi CBSI3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn



[lepBble TOMBITKA KJIACCUPUKALMUKM XUMHUYECKUX »dieMeHToB. [loHstHe O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U IIEJIOYHO3EMEIbHbBIC METAILIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl).
DIEMEHTHI, KOTOPbIE 00pa3yroT aM()OTEPHBIC OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCKHX »diemMeHToB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. Duzndeckuil CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. nektponbl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJ1eMEeHTOB [lepuonnyeckoil cucTembl
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHYECKOrO JJIEMEHTAa II0 €ro IOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuognueckoil cUCTEMbl XUMUYECKUX HIIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U rpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HEMoJIsIpHasT) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucienus. OKUCITUTENBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecch
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE THUIPOKCHIA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEl, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Mescnpeomemnuie ceazu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 8 KJIacCce OCYILIECTBISETCA
Yyepe3 WHCIOJIb30BaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0me ecTecCTBEHHO--HAyYHbIE TOHATHS: HAYYHBIM (DAaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3aps, BEIIeCTBO, TelI0, O0bEM, arperaTHOE
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEITUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, Ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIMYHOCTHBIE pEe3yJabTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0OIIero oOpa3oBaHuUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMA B OOIIECTBE MpPaBUJIAMH U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yJIarOIIUXCS.

JIMYHOCTHBIE PpEe3yNbTaThl OTPaXKat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW INO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUH M PACHIMPEHME OIbITAa AESITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIQJIETh JTOCTOBEPHOW MH(POpPMALMEH O MEPeIOBbIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIEI0BATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHWM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TIPOIIECCE ITOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE U IOCTYINKH CBOMX TOBAapHUINEH C IMO3UIMHU HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYINKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O posn
XMUMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEoOXoauMBble Uil OOBSICHEHHs HAOMIOJaeMbIX IPOLECCOB M SBJICHUH, MO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHnI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTHU JKWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSATHE BPEIHBIX
OpUBbIUEK (YMOTpeOJSeHUsT alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KHU3HM,

5) TPy10BOT0 BOCIIMTAHUS



MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudyHOro pojia, yBaKeHUE K
TPpyAy W pe3yibTaTaM TPYAOBOW JEATEIIBHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHHUS
NpPEJAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBI BBIOOp WHAMBUIYAILHOW TpPAaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, yCHEIHON NMpo(heCCUOHATBHONU NEATEIBHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B PO ECCHOHATBHON CPeIE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1ierecoo0pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TPaBUiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYyalHsX, YTPOKAOIIKX 3JI0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJy4aeMble MPU HM3YUYEHUU XUMHUH, ISl PEIICHHS
3a/1a4, CBA3aHHBIX C OKPYKaroUIeH MPUPOJHOMN Cpesloi, AJi MOBBILICHUSI YPOBHS 3KOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIBLHOMN MPAKTHKE.

METANPEAMETHDLIE PE3YJIbTATHBI

B cocraBe MerampeIMETHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jloruyeckue aAecTBUSA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHHM 3HAHUI:
pacKpbIBaTb CMBICII XHMHUYECKMX TIOHATHH  (BBIACNATh MX XapaKTepHbIE TMPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENBbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCU(PHUKAIIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIMM, YCTAHABIMBATH NPUYMHHO-CIEACTBEHHBIE CBA3U
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTUH), IeJaTh BBIBOJIbI M 3aKJIFOUECHMS;

yMEHUE TPUMEHSATH B MPOIECCE TMO3HAHUS TMOHATHSA (MIPEAMETHBIE U METaNpPEAMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HWCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIMPOKO
MPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPECTABICHNUS — XUMHUUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opMmylia W ypaBHEHHE XHUMHYECKOW peakiuu — TpU PEIIeHHH Yy4eOHO-
MI03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBbIX IIPOLIECCAX U SBIICHUSX.

Ba3oBble ucciienoBaTe/ibcKue AeiCTBUSA !



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA IMO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

IPUOOpPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHUIO YYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M IPOIECCA, CAMOCTOSATENBHO IIPOTHO3UPOBATh €0
pe3ynbTaT, (GopMyIupoBaTh OOOOIICHHMS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3IUUYHBIX BUJIOB
U GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHHUs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METO/IBI U 3aIPOCH IIPU MOUCKE U 0TOOpe nHpOopMauu U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIIOJIHEHUS YU4€OHBIX U MO3HABATEIbHBIX 33/1a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HCIHOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBJIaJIeHUE KYIbTYPOH aKTUBHOIO HCIOIb30BAHUS PA3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKku U IX KOMOUHALIUSMU;

YMEHHME MCIOJIb30BaTh M AHAIM3UPOBATH B IpOIECCE YYEOHOH U HCCIEN0BATENIbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA U TPAHCTIOPTa
HA COCTOSIHHE OKPYXKAroIIe MPUPOIHON CPeIbl.

KoMMyHuUKaTHBHBIe YHHBepcaibHble Y4eOHbIe el cTBHA:

yYMEHHus 3agaBaTh BOINpPOCH (B Xoie auanora M (WIM) AMCKYCCHH) TIO CYIIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl TO3HABATEIBHOMN JAEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALMI0 pe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JaOOpaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

yYMEHUsl y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABAaTENIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIIeHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHIA, ONpeeNIeHe KPUTEPUEB 10 OI[EHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIE yHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

YMEHHE CaMOCTOATEIbHO ONPENENSTh LIEeTU ACSITeNbHOCTH, MJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIUPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JIEHCTBHHA MpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJSy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOTO pe3ysbTara 3asBJICHHOM LeNH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PeJIaraéMble B YCIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO O00S3aTENbHOIO COJEPIKAHUSA,

YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIC

0o0y4yaromuMuUCsT HAy4YHbIE 3HAHUS, YMEHUS M CHOCOOBI JCHCTBHM, cCreHU(pHUECKUe JJis

HpGI[MeTHOfI obactu ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro

UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEeMEHT, [MPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYyJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJds XHUMHYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiysi, Kiaccuukanus
peakuuii: peakliiyd COeAMHEHUS, pEaKLUU Pa3IOoKEHUs], PEaKUN 3aMELICHUs, PEaKIIUU
oOMeHa, 9K30- ¥ PHJIOTEPMUYECKHE PEaKINH, TEIUIOBOK 3 (EKT peakuuu, sApo aToma,
AJICKTPOHHBIA CJOW aTroMa, aTOMHas OpOUTalb, PagUyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi 10JIsI BEeIleCTBa (MPOLIEHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSAX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaaMm, BHJI XHMHUYECKON CBS3H
(xoBaJIeHTHas! U MOHHAs) B HEOPraHMYECKUX COCTUHEHMSIX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPAaHEHMSI MAacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moAarpymnma (A-rpynma)» u
«mmobounass moxarpymnma (b-rpymma)», Mameie W OOJBINNE TEPUOMABI, COOTHOCUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeeseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

10



IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUM B Pa3IMUHbIX YCIOBHSIX;
BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPDHYIO U MOJIAPHYIO MACChl BCIICCTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMUYECKOMN peaKkinu;

MNPUMCHATH OCHOBHBIC OIICpalvun MBICIIMTEIbHOM ACATCIIbHOCTHU — aHAJIU3 U CHHTEC3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIMIO, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIC/ICTBEHHBIX CBSI3€H — JJIl U3YUEHHs CBOMCTB BEIIECTB M XHMMHUYECKHX pEaKlui,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHWs  —  HaAONmIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBI);

ClIeZIOBaTh MpaBWIaM TIIOJb30BAaHUS XHMMHUYECKOH ToCynoi ©  J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U coOMpaHUI0 Ta3000pa3HbIX BeHIECTB (BOIOpPOAAa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U TPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakMyC, (peHON(TaICHH, METUIIOPAHXK U JPYTHE).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne HaumenoBanue pa3jaesioB
n/m ¥ TeM NPorpamMmbl KosuuecTBO 4acoB

Kontpoabubie IIpakTuueckue

B
cero padoThI padoThI

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS

XumMusa — BaxkHas 00J1aCThb
€CTECTBO3HAHUS U
1.1 5

MPaKTUYECKOU
JEeSATEIbHOCTH YEJIOBEKA

BemecTBa 1 XuMu4deckue
1.2 15 1
peakuuu

Hroro no paszneny 20

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Boznyx. Kucnopon.

2.1 6
[TonsaTre 00 okcumax

59 Bonopon.Ilonstue o 8

' KHUCJIOTaX U COJISAX

Bopma. PactBopel. [lonarue

23 8 P 5 1
00 OCHOBaHUAX
OCHOBHBIE KJIACCHI

2.4 11 1

HCOPTraHNYCCKUX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edso00.ru/7f41837c
bu6mmorekxa [JOK
https://m.edso0.ru/7f41837¢c
bu6nmoreka [JOK
https://m.edso0.ru/7f41837c
bu6mmoreka [{OK
https://m.edso00.ru/7f41837c
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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

COEAMHEHHI
Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonuueckuii 3aKOH U

IIepnonnueckas cucrema

bubmuoreka [JOK
3.1  XUMHYECKHX DJIEMEHTOB /. 7 i

https://m.edso0.ru/7f41837¢c

N. Mennene-eBa. CTpoeHue
aroma

XUMHYECKasl CBS3b.

3.9 OKHCIUTENTBHO- 8 1 bubnuorexa [JOK

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

peakuuu
bu6nmoreka [JOK
n 15
TOTO HO pasierny https://m.edsoo.ru/7f41837c
bu6 K
Pe3epBHOE Bpems 3 nomorexa 1O

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5


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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne
w/n Tema ypoka

KonTposabubie

Bcero
padoThI

padoThI

[Ipeamer xumun. Pons xumuu B
JKA3HU 4ejioBeka. Tesa 1 BelmecTsa

ITonsTue o METOAaXx IIO3HAHUA B
XHUMHHU

[Tpaktnyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUN U IPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyT0BaHUEM

Yuctele BemecTBa 1 cMecu. CriocoObl
paszelieHus: cMecei

[TpakTrueckas padota Ne 2
«Paznenenue cmeceii (Ha mpumepe
OYMCTKHU TOBAPEHHOU COJIM)»

ATOMBI 1 MOJIEKYJTBI

XUMHUYECKHUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

IIpocTble u cnoxHBIE BELIECTBA

KoanuecTBo 4acoB

IIpakT4yeckue

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c
bubnnoreka IIOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8

bu6nuoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

9

10

11

12

13

14

15

16

17

18

19

ATOMHO-MOJIEKYJISIPHOE YUCHUE

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuuaeckas opmyia. BaaeHTHOCTH
aTOMOB XMMHUYECKUX JIEMEHTOB

OrHOCUTENbHAA aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAsl Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KonuuectBo BemecTBa. Mob.
MousipHasg macca

dusugeckue U XUMUYECKUC SIBJICHUS.
XuMu4ecKas peakuus

[Ipu3Haky n ycroBus MIPOTEKAHUS
XUMUYECKHUX PEaKLnui

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XUMHUECKUE YpaBHEHUS

Boruncnenus konuyecTBa, Macchl
BEIIECTBA [10 YPaBHEHUSIM
XUMHUYECKHX PeaKIuii

Knaccudukanust xumMuaeckux
peakiuii (CoeqMHEHNs, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIIoneaucT. O000IIEHNE U
cUCTEeMaTH3allus 3HaHUH

https://m.edsoo.ru/ff0d2a6c

bu6nmoreka [IOK

https://m.edsoo.ru/ff0d2d50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d323c
bubnnoreka IIOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230

bubnnoreka IIOK
https://m.edsoo.ru/ff0d37fa
bu6mmoteka [IOK
https://m.edsoo.ru/ff0d3al6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

15


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

20

21

22

23

24

25

26

27

28

29

30

KonTtponpHas padora Nel mo reme
«BermiecTBa 1 XUMHYECKUE PEAKIIUN»

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopon — aneMeHT u
npocToe BeuiecTBo. O30H

dusnyeckue U XUMHYECKHAE CBOMCTBA
KHCJIOPOJia (peaKIIuu OKUCIICHHUS,
ropenue). [lorstue 06 okcumax

CniocoObl MOTy4eHUs KUCIOpOo/ia B
71a060paToOpUU U MPOMBILIUIEHHOCTH.
[TpumeHneHue kucaopoaa

TernoBoit 3¢ ekt XuMuIecKoi
peaKuy, OHITHE O
TEPMOXMMHYECKOM YPaBHEHUH, IK30-
U SHJOTEPMUYECKUX PEAKIIMIX

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
IpEeJOTBPALICHUS

[IpakTuueckas padora Ne 3 o Teme
«Ilonyyenue u cobupanue
KHCJIOpPO/1a, U3yYEHHUE €T0 CBONCTBY
Bonopon — anemeHT u npocroe
BeniecTBo. HaxoxneHnue B npupoe
®u3nyecKue U1 XUMHYECKHE CBOMCTBA
Bozopoza. [Ipumenenue Bogopoa

[TousaTre 0 KUCIOTaX U COJIAX

Crioco0bI nostyyeHust BOA0Poia B

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6nuoreka [IOK
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

31

32

33

34

35

36

37

38

39

40

naboparopuu

[TpakTrueckas padora Ne 4 o Teme
«[lonydyenne u cobupanue BOAOPOA,
W3yYEHUE ETO CBOMCTB»

MoutsipHbIii 00bEM ra30B. 3aKOH
ABoranpo

Brrunciienusa o0b€Ma, KOJIHYECTBA
BEIIIECTBA ra3a 110 €ro U3BeCTHOMY
KOJINYECTBY BEIIECTBA HIIK 00BbEMY

Brruncnenns 006MOB ra3os 1o
YPaBHEHHIO PEaKIIMU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIIEHUI Ta30B

dusnueckue 1 XUMHUYECKHE CBOIICTBA
BOJIBI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKaTOpax

Bopna xak pacTBOpuUTEND.
HaCI)IHIeHHBIG 1 HCHACBIIICHHBIC
pacTtBopbl. MaccoBast 101151 BeliecTBa
B PacTBOpE

[IpaxkTuueckas padora Ne 5 o teme
«ITpuroroBieHue pacTBOPOB ¢
ONpeeNEHHON MacCOBOU J10JIeH
PacTBOPEHHOIO BEILECTBAY

KonTponbnas pabota Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»
Oxkcupel: cocTaB, KacCupUKAIIUS,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d4dd0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d542e

bubnnoreka IIOK
https://m.edsoo.ru/ff0d55a0

bubnnoreka IIOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d5b40

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

41

42

43

44

45

46

47

48

49

50

51

[TomydyeHnue 1 XMMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1
aM(OTEpHBIX OKCHIOB

OcHoBaHusI: cOCTaB, KIaccudukams,
HOMEHKJIaTypa

[Tonydyenune u XuMHYECKHE CBOMCTBA
OCHOBaHUH

KucnoTsr: COCTaB, KJ'IaCCI/I(bI/IKaI_II/IH,
HOMCHKIJIAaTypa

[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA
KHCIIOT

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI OTYyYEHUS, XUMHUYECKHE
CBOMCTBA

[TpakTuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX
COCIUHEHUN»

I'enermueckas cBsI3b MECXKIY KiiacCaMiu
HCOPTaHNYCCKUX COE€UHEHUI

O00011eHNEe U CUCTEMATU3 AL
3HAaHUHI

KonTtponbHas padota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coenquHeHni"

HCpBLIC IIOIIBITKH KJIaCCI/I(I)I/IKaLII/II/I

XUMHYECKHUX 2IeMEHTOB. IloHsaTHE O
rpynmnax CXOAHbIX 3JICMCHTOB

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bubnuorexa [JOK
https://m.edsoo.ru/ffOdfee2
bubnnoreka IIOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoteka [IOK
https://m.eds00.ru/00ad9a50
bu6mmoteka [IOK
https://m.edso00.ru/00ad9ch2

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

52

53

54

55

56

57

58

59

60

61

62

Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Meunpeneena

[Iepuonsl, rpynnel, NOATPYIIIILI

Ctpoenue atoMoB. COCTaB aTOMHBIX
anep. N3oTomsl

CtpoeHue JIEKTPOHHBIX 000JI09eK
aToMOB 3JieMeHTOB [leproanueckoit
cuctemsl /. 1. MeHnaeneeBa

XapakTepruCcTHUKA XUMUYECKOTO
3JIEMEHTA 110 €ro MOJI0KESHHUIO B
ITepuoanueckoii cucreme /1. 1.
Menneneena

3nauenue [lepuonnyeckoro 3aKkoHa
JUISL Pa3BUTHS HAYKU U MPAKTUKU. [1.
N. MenneneeB — y4€HbIN, I1€1aror U
rpakJIaHUH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB
XUMHYECKHUX DIIEMEHTOB

HMonnas xumuueckas CBSI3b

KoBanenTHas MMoJIApHas XUMHUYCCKast
CBA3b

KoBasteHTHas HenonspHas
XUMUYECKasl CBSI3b

CreneHp OKHUCIECHUI

bu6nmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6nuoreka [IOK
https://m.edsoo.ru/00ada52c

bu6nmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

bubmmoteka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoteka [IOK
https://m.edsoo.ru/00adaab8

bu6nuoreka [IOK
https://m.edsoo.ru/00adac34

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

but6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6nuoreka [IOK
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63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OKHUCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
peakiuu

OxucIuTelI 1 BOCCTAHOBUTEIIN

KonTtponpHas padora Ne4 mo reme
«Ctpoenue aroma. XuMuyeckas
CBSI3b»

Peseprublit ypok. O60011eHuE 1
cucTeMaTu3aIusg 3HaHui
PesepBuslit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH

Peseprublit ypok. O60011eHuE 1
crucTemMaTu3aluvs 3HaHUI

68

https://m.edsoo.ru/00adae28

bu6nmoreka [IOK
https://m.edsoo.ru/00adb076

bu6nmoreka [IOK
https://m.edsoo.ru/00adb076

bu6nuoreka [IOK
https://m.edsoo.ru/00adb486

bubnnoreka IIOK
https://m.edso0.ru/00adb33c
bubmuorexa [JOK
https://m.edso00.ru/00ad9ch2
bubnnoreka IIOK
https://m.edsoo.ru/ff0d61c6
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obrrectBo «M3narenscTBo «IIpocBerieHne
* Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmectBo «M3narenscTBo «IIpocBerieHne)

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. Ta6puensn O. C., Bocko6oitnukosa H. I1., SImrykosa A. B. HacTosbHas KHAra y4uTens.
Xumus. 8 ki1.: Metoauyeckoe nmocoodue. - M.: JIpoda, 2007.

2. Ta6puensn O. C., Octpoymos U. I'. HactonbHas kaura yaurens. Xumus. 9 KL
Meroaudeckoe rmocodwue. - M.: JIpoda, 2007.

3. Xumwus. 9 ki1.: KoHtposnbHble n npoBepouHbie paboThl K yuebnuky O. C. 'abpuensna
«Xumusg. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yimakosa u ap. - M.: JIpoda,
2007.

4. Taopuensn O. C., Octpoymos U. I'. Uszyuaem xumuto B 9 Ki.: JluaaKTHIECKHE
Matepuaisl. M.: bk mmoc, 2020.

5. Tab6puensn O. C., Bocko6oiinukosa H. I1. Xumus B TecTax, 3a1a4ax, ynpaxHeHusx. 8-9
KI1. - M.: JIpoda, 2020.
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