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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENOIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYalOIIUXCS CPEACTBAMHM Y4YeOHOro IpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUYECTBEHHbBIE
U KayeCTBEHHbIE XaPAKTEPUCTHKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTEIbHOCTh
U3YyUYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOIro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysbTaraM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESTEIbBHOCTH 00yYaroIIerocs 1o OCBOEHUIO Y4EOHOIO COJIEpIKaHusl.

3HaHUEe XUMUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOINPEBPALLICHUAX SHEPTUU U 00 SBOJIIOLUMY BEIIECTB B IPUPOAE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydyeHne Xxumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBbIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMM XUMHHM O0ECIeUMBAIOTCS CHelM(UKON conepKaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIyUMUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CtpykTypa copepxaHusl MporpaMMbl MO XMMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
nonxona k e€ mzyueHuro. CojepxaHue CKJIAJbIBAETCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

Teopernueckne 3HAHMA PACCMATPUBAIOTCA HA OCHOBE OMIIMPHUYECKHU ITOJNYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
OPOMCXOOUT C TMPUBJICUEHUEM 3HAHUM M3 paHee U3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESATEIbHOCTH YEJIOBEKA U KaK OJIHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IPUOOILEHNH K HAyUYHbIM METO/1aM [TO3HAHUS IPU N3YUYEHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpPOBAaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHIO pEIIEHUHM, CIOCOOHOM aganTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HAHUA,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYalOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHUS OKPY’XKAIOIIETO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IPU HM3YUYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIIEHUU MpodiaeM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popMupoBanue y o0y4aromuxcs I'yMaHUCTHUECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezielnt), B 9 kinacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECcei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Moisb. MonsipHass macca. B3anMmocBsi3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XMMUYECKUX COSTNHEHHA.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPAaHEHHUS MAaCChl BEIEeCTB. XuMuieckue ypaBHeHUs. Kiaccudukanus XUMHUUECKUX peaknui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BELIECTB, HaOMo1eHne pu3nueckux (IJIaBlIeHruEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U ONHMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKHUX peakluil (paszjoxkeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejne3a ¢ pactBopoM coiu Mmenu (ll), msydenme crocoOoB
paszienieHnus CcMeceil: C TOMOINbI0 MarHuTa, (UIBTPOBaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
Xpomatorpadus, TMpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIEHHEe U  OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHWS MacChl, CO3/IaHHE
MoJiesielt MOJIEKyT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucioponq — 31€MEHT M IPOCTOE BEILIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu H
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(pUKAIUS
KHCIIOPOJIA.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
napHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogopon — »snemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bojgopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oty4eHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCcHJI0B. PU3nNUeCKre U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckre U XMMHUECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEIeNICHUE COEpKaHMsl KHCIOPOoa B BO3/yXe, MOJy4eHHne, CoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB H OIMCAaHUE HMX CBOWCTB, TOJydYeHUE, COOMpAaHWE, PACIIO3HABAHUE W
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHHE OOpPa3I[0B HEOPTaHMUYECKUX BEIECTB PA3TUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEUTpalIu3aluu, MOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Tas3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIINBI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUISL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€Hblil U ITpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMM (TOpeHre, Peakliuy pas3yioKeHHs, COSTUHEHNUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO [IHUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsl, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HU30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHUMHUUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTereHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHH. @DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO pPaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIBbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiECcca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Ta3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHast KHUCIOTa, XHMHYECKHE CBOWCTBA, IOJIy4YEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTeNeHU okucieHus. CTpoeHne U (QU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHe M XUMHUYECKHE CBOICTBa
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxneHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noydeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3NYECKUE U XUMHUECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arps3sHEHUE OKPYIKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucnora,
dusznueckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. lcmosnp3zoBanue QocharoB B KayecTBe
MUHEPATBHBIX Y100pEHUIA.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnel. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gpusndeckue U XUuMU4YecKue cBorcTBa. Ancopouus. KpyroBopot yrieposaa B mpupoe.
Oxkcupsl yraepoaa, ux (pU3NYecKue U XUMUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPTaHU3MBbI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U €6
conu, uX (u3Mveckrue M XHMMUYECKHE CBOMCTBA, MOJyueHHE U NpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavasnbHblE MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COECIUHEHUSX yTiepoaa
(MeraH, »TaH, OSTWJEH, AaleTWICH, JTaHOJ, TJHIEpPUH, YKCycHas kucnora). Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOMAHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadOTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [IoHATHE 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX M HEOPTaHMYECKUX COCTUHEHHIA.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJY4YCHHE U IPUMEHEHHUE.
Coenunenus kpemHusi B mpupoge. OO6mme mnpencrtaBieHuss o6 okcuuae kpemuus (1V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yuYe€HHE XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, MIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJI0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YAOOpEHMIA,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPHUPOBAHHOM a30THON KHCIOTHI C MEJbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOICTBOM IPOTHBOrasa, MojayuyeHue, coOupaHue, pacro3HaBaHue
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOLyKLHUEN
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «Baxneilmue
HEMETaJIJIbl U X COCTUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBS3b M METAIMYECKAas KPUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [IpumeHnenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHUN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHusl U Kajlblusa. BaxkHelmme coeauHEHUs
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HAXO0XKAEHUE B Ipupoae. PU3NUYECKUe U XMMUYECKHE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xkenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS M THAPOKCHJIA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas momomip MpH XUMHUYECKHUX OXKOrax |
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasioB MaTeprasoB (CTEKIJIO, CIUTABBI METAIIJIOB, MOJTUMEPHBIE MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYECKas peHI€TKa, CIjiaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aOTCA B XO€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC y‘IC6HOI>i U BOCHHUTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUU C TpaaAUuIIUMOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIngHocTHBIE PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa10mnxc;1 PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOpMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM ¥ JPYTHMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C MO3WIUKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
IIOHUMAaHU s CYIITHOCTHU HaquOﬁ KapTUHBI Mupa, MpCaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SAX YEIIOBEKA ¢ MPHUPOTHOW CPEIOi, O pOJIH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HeO6XO)II/IMBIe JJIA 00BSICHEHUS Ha6J'IIOI[aeMI)IX nmponeccoB " ﬂBHeHHﬁ, HOSHaBaTeHBHOﬁ,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYypbl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON padOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEpPATYpOW, MTOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JAajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHHWE TMOCICACTBHA W HENMPHITHE BPEIHBIX
MpUBBIYEK (YMOTpPEONEHUSI alKOrojs, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUS

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPAaBHII 0€30MaCHOTO IMOBEACHMSI IIPH padOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3aJa4, CBSA3aHHBIX C OKPY’KAOIIEH MPUPOIHOIN Cpeoi, Ui MOBBIIICHUS YPOBHS 9KOJIOTHYECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIIECTBICHHUIO Y4eOHO 1eATeIbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKHX TMOHATHM (BBLAENATH HX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHEIE, 1eyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

YMGHI/IG HpI/IMeHSITI) B npouecce ITIO3HAHUA ITOHATHUA (Hpe}IMeTHBIe " MeTaHpeJIMeTHI)Ie),
CHUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHUMHH, MpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH peakiuu — TMpU pelieHud ydeOHOo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHI)Ie HpI/ISHaKI/I I/ISYLIaGMI)IX O6’B€KTOB — XUMHUYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUaEMBbIX MPOIEccaxX U SBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOIecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMAIIHIO PA3IUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYJIbTYPO aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYeOHON U HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUsl 3aJaBaTh BOIpPOCH (B Xoje auanora M (WIM) AWCKYCCHH) IO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IMPE3CHTALUI0 PE3YJIbTATOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTU TPU pEIIeHHMH BO3HHUKAIOIIMX IMpOoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUMN, ONpe/IeeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eCTBHUA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJMy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3a/laHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJaloImuMuCcs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWCTBHIA, crneuuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKyJsipHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuu COEIMHEHUs, PEaKLIUU Pa3JI0KEHUs, PEaKIIMK 3aMEIICHUs], peaKLIUu
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JMJIi COCTaBJeHHS (OpMYN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEOUHEHHM 1o QopMmyiaMm, BHI XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (CcoCTaB M 3apsija  sjpa, oOllee YUCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHMsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATH OCHOBHBIE ONEPALMHM MBICIUTEIBHON AECATENIBPHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, (peHOITaNenH, METHIIOPAHK U JPYTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCICHMS, XUMUYECKas PEaKLUs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIECHUE, AJIOTPONMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYecKas), KpUCTAJUIMYECKas pelETKa, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IIPEBPALLCHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢dopMmysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynna)» u «mnobouyHas mnoarpynmna (b-rpynma)», maneie u Oonbline MNepUOJBbI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B H3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIy M COCTABY Y4YacCTBYIOIIMX B PEAKLMU BELIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B PA3JINYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh IpaBWja I0JIb30BAaHMS XMMHMYECKOW TOCYyIOoM W J1abopaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOaUA-, KapOoHat-, Qocdar-,
CHWJIMKaT-, Ccylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME
8 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

Ne i/
NMPorpamMmbl

Bcero

JaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE
pecypcsbl

Pa3znea 1. [lepBoHayaibHbIe XUMHUYECKHE TTOHS

Xumusa — BakHast 001aCThb

THA

1.1 €CTECTBO3HAHUS U MPAKTHUECKOU 5 bubaunorexa IIOK https://m.edsoo.ru/7f41837c
JIeSITEIbHOCTH YeJI0BEKa
1.2 BeriecTBa U XMMHUYECKUE PEAKIIUU 15 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
Htoro no pazneny 20

Pa3jen 2. BaxkHeiilune npeacrTaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx. Kucnopon. [Tousitue 06

2.1 6 bu6nuoreka LIOK https://m.edsoo.ru/7f41837c
OKCHgax
B 1

2.2 OAOPOA.LIOHATHE O RUCTOTax | 8 bubnmorexa LIOK https://m.edsoo.ru/7f41837¢
COJIAX

2.3 Bona. Pactsopet. Tlowstue 00 5 bu6nuoreka [IOK https://m.edsoo.ru/7f41837c
OCHOBAHMUAX

2.4 OctosHbIe fﬂaCCH HeOprafeciin 11 bubnunoreka IIOK https://m.edsoo.ru/7f41837c
COCANMHCHUU

Hroro o pazneny 30

Pasznen 3. Ilepuoagnueckuii 3axoH u Ilepuogudeckas cucrema xumuuyeckux 3jaemMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB.

Xumunueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIuu

Ilepunonnuecknii 3aK0H U
3.1 [Tepunonnueckas cucrema
XUMHYECKHX 3y1eMeHToB J[. 1.

bu6mmoreka [{TOK 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
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MenneneeBa. CtpoeHue aroma

Xumnueckas cBA3b. OKHUCIUTEILHO-

3.2 BOCCTAHOBHTEILHBIE PEAKIIM 8 bubnmorexa LIOK https://m.edsoo.ru/7f41837¢
HWroro 1o pasaery 15 bub6nuoreka LIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnunoreka LIOK https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3znea 1. BemecTBo 1 XUMHYECKHE PeakIu

KoanuecTBo 4acoB

Bcero

dueKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

[ToBTOpenue u yrirybneHue 3HaHUHA bubmmoreka [IOK
1.1 5
OCHOBHBIX Pa3JIeiioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [IOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLIHALIH. 8 bubnmnoreka HOK
' XUMHYECKUE PEAKI[MK B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTaJJIBI M X CO€IHUHEHUS
51 OO0m1as XxapakTeprucTUKa XUMHYECKIX 4 bubnuorexa [HOK
' snemeHToB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
o | amrme—" ;oo
' DIICMEHTO PYHIBL -€pa 1 ee https://m.edso00.ru/7f41a636
COCTUHEHUS
| e ;e
' DIIEMEHTO PYHHEL ASOT, GOCOP https://m.edso0.ru/7f41a636
WX COeIMHEHUS
o | S e , oo
' . PYIHEL pol https://m.edso00.ru/7f41a636
KPEMHHUN ¥ UX COCTUHCHUS
Hroro no pazgeny 25

Paznen 3. MeraJiibl 1 MX COeIMHEHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bu6nuoreka [IOK

A I 4
3 Obume cBolCTBA METAILIOR https://m.edsoo.ru/7f41a636
3.2 Bakneiiine MeTauibl 1 UX COSIUHEHUS 16 bubmorexa HOK
' . https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
41 BeniecTBa u MmaTepuaibl B )KU3HU 3 bubmuorexa [JOK
' yeJioBeKa https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa OK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Bceero U3YyYCHUS
pecypchbl
1 [Ipenmet xumuu. Poiab XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yemoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX MO3HAHUS B XUMUHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuiia paboTbl
B J1a0OpaTOpUH U MPUEMBI OOpAIICHHS C
3 H&60p3i0p1fblM 0601;yHOBaHHI:31vIII>I> » (¢ 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
ucnoavzosanuem obopyoosanus Touxu
pocma)
Yucrelie BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue
5 Chfeceﬁ (Ha npnll)\/[epe OYHUCTKH HOI:BapeHHOIZ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COIIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubamorexa IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIECTB. 1 bu6mmoreka [IOK

Xumunyeckas popmyia. BaneHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae
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XHUMHUYCCKUX JJIEMCHTOB

OrHocuTeNnbHas aTOMHAs Macca.

bubmuoreka [JOK

1 OTHOCHTE IbHAST MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast oIS XUMHYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COCTMHCHHUU https://m.edsoo.ru/ff0d350c
13 Komunuectso Bemecrsa. Moiubs. MoisipHas bubmumoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpOTEKaHUSA bubnnoreka [JOK
XMMHUYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE ypaBHCHUS https://m.edsoo0.ru/ff0d3b88
Boruncnenus xoim4yecTBa, Macchl BEIECTBa bubnnoreka [JOK
17 .
10 YPaBHEHHUSM XUMHUYCCKUX PEAKIIU https://m.edso0.ru/ff0d5708
Knaccudukamus xuMruuecKux peakiui
18 (COG,I[I/IHq;HI/I}IHpaBJ'IO)KeHH}I 3a1\IzemeLlH/I;1 bubmmorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHIUKJIOTIETUCT. O60gH.IeHI/Ie u bubamorexa IOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlHsl 3HAaHUH
20 KonTponbnas padora Nel no teme bubnnorexka [JOK
«BerecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razoB. CoctaB Bo3ayxa.
21 KI/IC?'I}(I)pOI[ — 3JIEMEHT U IPOCTOE Befl.}I/eCTBO. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA BuGmiorexa LIOK
22 KHUCIIO0poAa (peakuy OKUCIIEHU, TOPEHHUE).

[TousiTue 00 OKCHJgax

https://m.edsoo.ru/ff0d4614
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CriocoOslI MosTy4eHus KUCI0poia B

bu6mmoreka [IOK

23 71a00paTOPUH U TPOMBIIIIICHHOCTH. https://m.eds0o.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoit 3 PeKT XUMUICCKON pEeaKIIHu,
24 TIOHSITHE O T(i)l()bMOXI/IMI/I‘-IeCKOM y;)aBH:HI/m Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIIMIX
TomnuBo (HedTh, yroiabs U METaH).
25 3anSI3HeI§I/Ie(1];O3I[}}]’X3. CIocoObl c)aro Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTrueckas pabota Ne 3 o Teme
26 «ﬁonyquI/Ie u I;o6I/IpaHI/Ie KHCIIOpOJa bubmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — ameMeHT 1 TpoCcTOE BEIIECTRO. bu6mmoreka [IOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bosopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI osTy4eHus BOAOPOa B bubnunorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «I?IonyquHe u I(2061/1paHI/Ie BOJIOpOIA bubmmoreia LIOK
N ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. " bubnuoteka [JOK
32 Mornsipablii 00bEM ra3oB. 3akoH ABOTaIPO https://m.edsoo.ru/ff0d542e
Brruncnenus o0pEMa, KOTHMUECTBA BEIIECTBA
33 rasza 1o ero u3BeCTHOMY KOJIMYECTBY B Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
34 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO bubnnorexka [JOK

pCaKku Ha OCHOBC 3aKOHaA 00BEMHBIX

https://m.edsoo.ru/ff0d5708
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OTHOIIIEHUH T'a30B

35 dusnyeckue €CKHUe CBOWCTBA BO Bu6morexa LIOK
M3UYECKUE U XUMHYECCKUE CBOMCTBA BOIBI
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bu6mmoreka [IOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
B .H
¥ uenscnmennnie pactsopu. Macconan 1o bimnorera LIOK
B P PEL A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
I1 6orta Ne 5
38 «l?lallfl?:):z;iijﬂi): c:1Tc2;13.0 01? (c) :)?IMZ eIEHHOM BuGmnorexa LIOK
P N . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopon. Bonopos. Bona» https://m.edso0.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCU(UKAIUS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
0 xuctomix, ocommax n avforepmix bitGnotexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJIaccu(UKAIIHS, bu6nmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyuyenue u XMMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenune €CKHE CBOMCTBA KHUCJIO Bu6miorexa LIOK
Jy4eHHE U XUMUYECKHE CBOMCTBA KUCIOT
Y https://m.edsoo.ru/ffodfee2
Conu (cpeqHue): HOMEHKIATYpPa, CIOCOObI bubnmnoreka [JOK
46 .
MOJTyYeHH S, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [IpakTuueckas padbora Ne 6. Pemenue bubnnorexka [JOK
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OKCIICPUMCHTAJIBHBIX 3aJa4d 110 TEME
«OCHOBHBIE KJIACCHI HCOPraHNM4YCCKUX

https://m.edsoo.ru/00ad9b7c

COCTUHEHUN
48 I'eneTndeckas cBs3b MEXKIYy Kiaccamu bubmumoreka [IOK
HEOPraHUYeCKUX COCITUHECHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O60061eHue e i
ODHICHHC I CHCTEMATHSAMIT SHAHH https://m.edsoo0.ru/00ad9ch2
K 6ota Ne3
o | omemmaen R
o P https://m.edsoo.ru/00ad9ela
COeTMHEHU I
IT
I g S bitbnorera LIOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
IT i I1
2 cnerewa xuvmeori snewertron 1L 1. biGiorer LIOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoapl, TpynIbl, MOATPYIIIIBI bubmmorexa LIOK
PHOARL, TPYIILL HOAPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bubnunorexa [JOK
W3otomsr https://m.edsoo.ru/00ada342
C 0
o | S e s
pHOA T https://m.edsoo.ru/00adatbc
Menneneena
X
o | e e
pHoa https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnuorexa [IOK

MenpeneeB — y4€HBIN, IEJAror U
TpaKJIaHUH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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58 DIJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnuorexa [JOK
XMUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honast ximireckas cosisb 1 https://m.edscIJlo.ru/OOada034
60 KoBasieHTHas mosisipHast XUMUYECKast CBSI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOJIApHAsS XUMUYECKasK CBS3b 1 Bu6mnorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenetib OKHCICHHS 1 https://m.edscIJlo.ru/OOadae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU 1 bubmmorexa LIOK
https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.e dS(I)_f).ru 100adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnorexa [HOK
aToMa. XHMMHYECKast CBSI3b» https://m.edso0.ru/00adb486
66 O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110 1 bu6mmoreka [IOK
teme "CtpoeHne aroMa. XuMHYECKas CBS3b" https://m.edsoo.ru/00adb33c
67 Wrorosas koHTposIbHAs paboTa 3a Kypc 8 1 bubnnorexka [JOK
KJlacca https://m.edsoo.ru/00ad9cb?2
68 O06001IeHre U cCUCTEMATU3AIHs 3HAHUN 110 1 bubnuotexa [JOK
teme "[Ipeamer xumuu. Berecrna" https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema ypoka Hara o0pa3oBaTe/ibHbIE
Bcero H3yYeHUs
pecypchbl
[Iepunoguueckuii 3akoH. Ilepuoandeckas
1 cncf)TeMI; XUMHYECKHUX BHGM];C)HTOI[B . N. 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Meupeneena
3aKOHOMEPHOCTH B NU3MEHCHHUH CBOWCTB
2 XHMquCKix 3JIECMEHTOB TIEPBBIX TPEX 1 Bubnuorexa LIOK
https://m.edso0.ru/00adb6b6
MIEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELICCTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMuuyeckoii CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJNTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme

5 «IToBTOpeHue u yriayoneHue 3HaHUI 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca»

6 Knaccudukanms XuMuueckux peakiui 1mo 1 bubnuotexa [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUYECKOU

7 peaKkIuu. HOH}II?FI/IC 0 TOMOT€HHEBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHSIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1 bubnuorexa [IOK
XUMHUYECKON pPeaKIMU U TIOJI0KEHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC 1 bu6nmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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peakiuu

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

10 Teopust 3EKTPOTUTUYECKON AUCCOIUALINH. bu6mmoreka [IOK
CuiibHbIE U clTa0ble 3JICKTPOJIHUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHUS PEAKIAI bubmorexa HOK
P pearh https://m.edsoo.ru/00add448
12 ot nons Moo 06 BuSmorexa LIOK
. pelt https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
X N N
13 aponcrapcri o6 sncKTpoTTcOKOf BuSmorexa LIOK
pel p https://m.edsoo0.ru/00add8b2
IHACCOIHAINN
n .
y OHSITHE O rlzmpongae caonen» (cT BuGmmorexa LOK
ucnoavzosanuem obopyoosanus Touxu
Py https://m.edsoo.ru/00add9d4
pocma)
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmorexa HOK
H H https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemenue bubnnorexa [JOK
16
IKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
K 6ota Ne2
JIEKTPOIUTHYECKAS TN Harus.
p A At https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»
18 OO01mmas xapakTeprcTUKa TaJOreHOB. bubnmnoreka [JOK
XUMHUYECKHE CBOWCTBA Ha ITPUMEpE XJIopa https://m.edsoo.ru/00addfe2
X .C
19 ORI Goofcre, ToTyCre BuGmotexa LIOK
> OV ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTrueckast paborta Ne 2 o teme bubnnorexa [JOK

«IloxyuyeHue cosIHON KUCIIOThI, U3yYEeHHE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancnenus no YpaBHCHHUAM XUMHUYECCKUX

21 €aKIIMii, eclii OJIMH U3 PEarcHTOB JaH B bubmorexa LIOK
PEAIIIL, A P A https://m.edsoo.ru/00ade488
U30BITKE
OO0mas xapakTepucTrka 3J1eMeHTOB VIA- bubnuorexa [JOK
22
IPYIIIIBI https://m.edsoo.ru/00ade64a
A .
2| R copu o commeni Euomiorexa LIOK
A P fl https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOICTBA cephbl
24 CepoBonopoi, cTpoeHue, GU3NIECKUE H bubnnorexa [HOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
O .C
25 umcoure n xanaceric aoficrsa Bumorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
X
26 mpousmmemoro crocota nonyscrna Bumorexa LIOK
P . Y https://m.edsoo.ru/00adec8a
CEpHOMN KUCIIOTHI.
97 Brrarcnenne MaccoBoit 1071 BRIXOA bu6mmorexa [IOK
NPOYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHTOB VA-
28 rpynnsl. A30T, pacIpOCTpaHEHHE B bubnnoreka [JOK
npupoie, GU3NIECKUE U XUMUYICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero pu3nvecKue 1 XUMUYECKHe bubnuorexa [IOK
29 .
CBOMCTBA, MOJYYCHUE U TIPUMEHECHHE https://m.edsoo.ru/00adf004
II 6ota Ne 3
pakTudeckas padora 0 TEME BuGmiorexa LIOK
30 «[TonyyeHne aMMuaka, U3y4eHue ero

CBOUCTB»

https://m.edso0.ru/00adf180
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A3OTHas KUCIOTa, e€ PpusnuecKkue u

bubmuorexa [JOK

31 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
39 aMMOHHS B KAY€CTBE MUHEPAIBbHBIX bubnmoreka [JOK
ynoOpeHuii. XUMHUYECKOE 3arpsi3HeHNE https://m.edsoo.ru/00adf518
OKPYXaroIIEeH Cpeabl
®docdop. Oxcua pochopa (V) u
33 (’pocg)of))Haﬁ KI/ICHJI((l))Ta (1)(1)1/11)314(%3:1@1&: u Bu6mnorexa LIOK
N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, TOTYICHHE
Hcnons3oBanue ¢pocdaToB B KaUueCTBE
34 MUHEPATbHBIX y,Z([I())ﬁp(EHHfI. 3arpsi3HeHHE bubmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnnoreka [JOK
bu3nUecKre ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yrieposaa, ux Gpu3ndeckue u
XHMUYECKHE CBOMCTBA. DKOJOTHYECKUE bu6mmorexa [IOK
36
npo0JIeMbl, CBA3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yrnepoza (1V)
37 VYronbHast KUCI0Ta U €€ Colu Brbmiorexa LIOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "l'II)onyquI/Ie yrleeKchoro rasa. bubmorexa IOK
https://m.edsoo.ru/00ae027e
KavecTBeHHas peakuus Ha KapOOHAT-HOH"
[TepBoHauanbHbIE MOHATHS 00
39 Opl?aHI/ILIeCKI/IX BEILIECTBAX KAK O Bu6miorexa LIOK
https://m.edsoo.ru/00ae054e
COETMHEHUSX yIiepoa
40 Kpemuuii u ero coenunenus Bubmiorexa LIOK

https://m.edso0.ru/00ae080a
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[IpakTuueckas padora Ne 5. Perenue
9KCIIEPUMEHTAIBHBIX 32124 I10 TeMe

bu6mmoreka [IOK

41 «Bakueiinne HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponbnas Ta Ne
42 «];)amlz{(c);;mze izf/[(;TZJJITIjI I:IOI;GMe bubmiorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01m1ast XapaKTEpPUCTHKA XUMHUECKUX
43 3JIEMEHTOB — METAJJIOB. MeTaimnyeckas bubnuorexa [JOK
CBSI3b M METAIIMYCCKAsT KPUCTAIUTUYCCKASI https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAILIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMUYECKUN Psifl HAPSKEHUIMA Bubnuorexa LIOK
https://m.edso00.ru/00ae1156
METAaJIJIOB
OO61mue crocoObl MOTYyYEHUS! METAILIOB.
CnuaBel. Beruncnenus no ypaBHEHUsAM bubnuorexa [IOK
45 .
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPKUT NMPUMECH
46 [loHsiTHE O KOPPO3UU METAJIIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
4 [lenotrsie MeTantb: https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmorexa HOK
https://m.edso0.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — KaJbLIHUI bubnmoreka [JOK
U MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiimme coemmHESHNS KaTbITHUS bubmmorexa LIOK

https://m.edso0.ru/00ae15e8
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51 O06001IeHre U CUCTEMaTH3allisl 3HAHUIA

59 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
yCTpaHCHUS https://m.edso00.ru/00ae1886

3| oo st BuGmorexa LIOK
yerpasers” https://m.edsoo.ru/00aelae8

54 J— bubmuoreka [JOK

https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [HOK

THJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

o0 Keneso https://m.eds;f).ru/Oanld%

57 Oxkcuapl, TuapOoKCU b U conu xkenesa (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6

58 O06o001IeHre U CUCTEMAaTH3allis 3HAHHUMA

B | o oot biGmnorexa LIOK
«Baxxnenme MeTaJJibl ¥ UX COCMHEHUS https:/m.eds00.1/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

o | oo oo o
Brrancnenus maccoBoit 10JIM BbIXO/1a hitps://m.eds00.1/002e1750
MPOJIYKTA PEaKLNH

61 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH

62 KonTponbnas padota Ne4 o teme
«BaxkHeiinie MeTalibl U UX COSAUHEHUS

63 BemecrtBa 1 maTepuainsl B IOBCEIHEBHOM bu6nmoreka [JOK

JKHM3HHU 4YCJIOBCKA

https://m.edsoo0.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH 1 bubmumorexa [IOK

cpepl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHNH 3K0I0rM4eCKUX 1 bubmumorexa [IOK

npoOieM https://m.edsoo.ru/00ae4270
66 HroroBast KoHTpoIbHAs paboTa 3a Kypc 9 1 bubnuorexa [JOK

Kyacca https://m.edsoo.ru/00ae0d0a
67 O0o01IeHre U CHCTeMaTU3alus 3HAHUN 1 bubnmoreka [JOK

"OCHOBBI HECOPTaHUYECKOH XUMHN" https://m.edsoo.ru/00adb33c
68 O06001eHne U cucTeMaTu3alus 3HaHUK 1 ]f?gSSJ,I:I;I/?T:.GeI;aSCL)EJ(.)rIu(/ 00ad9ch?

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 xinacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKInOHEpHOE
obmrectBo «M3marenbeTBo «IIpocBenieHmne

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

e Xumus (6a30BbIl ypoBeHb). Peanu3anus tpedoanuii ®I'OC ocHOBHOTO 0011€TO
oOpa3oBaHus: MeToaunueckoe nocoodue g yuurens / Kasepuna A. A., [Tuuyruna I'.B.;
nox pen. I'. B. Ilnuyrunoii. M. : ®I'BHY «MHcTuTyT cTpareruu pa3sutus o0pazoBaHUs
PAO», 2022. 81 c.: un.

e Meroauueckue peKOMEHIAIHH 110 GOPMUPOBAHUIO (PYHKIIMOHAIBHON rPaMOTHOCTH
oOyyaromuxcs 5-9 KJIacCoB € HCIOJIb30BAaHHEM OTKPBITOTO OaHKa 3aJaHui Ha
uppoBoi TaThopme Mo MECTH HAMPaBICHUIM (DYHKIIMOHAIBHON rPaMOTHOCTH B
y4eOHOM IMPOLIECCe U IS MPOBEJCHNS BHYTPHIIKOJIFHOTO MOHUTOPUHTA
dbopmupoBanus PyHKIMOHATBEHOM rpaMOTHOCTH oOyuatonuxes / mox pen. . C.
Koganesoii. M: ®I'BHY «UucTHTYyT cTpaTerun pa3Butus oopazoBanus PAOy», 2022.
360 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e bubmmoreka [{OK https://m.edsoo.ru/00ad9cb2
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