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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa o XMMHUU Ha YpOBHE OCHOBHOTO 001IeT0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU NpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[TporpamMa mo XuMuM Ja€T NpeACTaBICHUE O LesaX, oOmedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro NpeAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, NPelyCMaTpUBAET paclipelleieHue ero mno kjaaccaMm u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KaHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YyUYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKU y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEW 00ydaromuxcs, onpeaesseT BO3MOXKHOCTH NpeaMeTa s
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHUs] XUMHUH
Ha YpOBHE LieJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO YYEOHOT0 COIEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEN
IIPEJICTaBJICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IIPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alii BO3MOXXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U (YyHKLIHMOHATIBHOM IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaromInxcs,
HaBBIKOB  MX  CaMOCTOSTEIbHOH  yuyeOHOM  JesATeNbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIICIOBATEIIbCKUX YMEHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOHIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIQJ] B DJKOJOTMYECKOE 0Opa3oBaHME
o0yJaromuxcs.

JlanHble HampaBiieHUsT B OOyYE€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(PUKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJalTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 00ILIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHUE
00y4arolMMHUCS CUCTEMbI IEpBOHAYATIbHBIX MOHATHII XUMHUH, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CtpykTypa coaep:kaHMsI MPOTPaMMbI MO0 XMMHUU C(OPMHUPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKIIAAbIBAETCS U3 CHUCTEMBI MOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUN O XuMuueckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHMS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeACTaBIEHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIINK BEIIECTB B paCTBOPAX.



TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4yHOW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HpPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAHUIO U METO/laM [103HaHus B Hayke. M3yueHue xumuu
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpu n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATENbHOCTH YEJIOBEKAa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4yeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
[IO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOCHUHU MPAaBUJI 0€30I1aCHOIO
oOpallleHus C Bel[eCTBaMU B IIOBCEIHEBHON KU3HH.

[Ipy M3y4eHMM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (bopMupOBaHUE WHTEILICKTYATbHO PA3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CIHOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CUCTEMaTHYecKoe MpHoOIIeHUe oO0yJaroImuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMMU;

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHMS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUJOB JIEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMSI CBOETO 3J0POBbS U OKPYXAOLIEH IPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajbHENUIero 00yueHus..

OO61ee yuCiIO YacoB, OTBEAEHHBIX JUISl U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaniseT 136 yacos: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kmacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHavyajbHBIC XHMHYECKHE NIOHATHS

IIpeamer xumuu. Poilb XMMHMM B KM3HM 4elIOBeKa. XMMHs B CUCTeMe HayK. Tena u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTs. [lonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHMYECKHX DJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMHUYECKOIO JJIEMEHTa B COCUHCHHH.

KommnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHULL BelecTBa. Pacuérsl mo ¢popmynaM XUMHYECKUX COCIUHEHUH.

®usnyeckue M XMMHUYECKHUE SIBJICHMS. XUMUYECKas peakuus U €€ IMpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMUYECKUX peakuui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpHEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAaHHMEM, HW3YYE€HHUE U ONUCAHHE (PU3MUECKUX CBOWUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAO0JeHNe (PU3NIECKUX (TUTaBJICHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MMPOBOJIOKH, B3aUMOJICHCTBUE MEJla C KUCIOTOMN) IBJIIEHUH, Ha0II01eHNE
U OIMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pacrBopoM coimu Mmenu (II), m3ydenue crnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, IUCTUIUISLIMS,
xpomarorpadus, NpoOBEIEHHE OUYUCTKH IOBAapeHHOM COiM, HaONIOJEHHWE U OINHUCaHHE
pe3yabpTaTOB NPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHUEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — aljioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TermoBoil 3((ekT XUMHUYECKONW peakIuH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMH. TomnuBO: yronb M MeTaH. 3arpsA3HEHHE BO3AyXd, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopoxn — omeMeHT U mpocroe BewiecTBO. HaxoxkaeHue Bomopoaa B IIPUPOLE,
¢du3nyecKkne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. KucioTel u comu.

MossipHblil 00bEM ra30B. Pacu€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMA. Poib pacTBOpPOB B NMpPHUPOJAE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukamus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccudukanus oxcHuoB:
coyieoOpasyrorire (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U Hecoeobpa3yromue. Homenkiarypa
oKkcua0B. PU3NUECKHE U XMMUUECKHE CBOMCTBA OKCHUIOB. [losyueHne okcumos.



OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydenue
OCHOBAaHMH.

Kucnoter. Knaccudukamus kucnor. Homenknarypa kuciot. @usndyeckue U1 XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XMMUYECKUE cBoWcTBa cosied. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJEp)KaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUEe, COOUpaHue,
pacno3HaBaHUE W HU3yYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpalleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
oOpa3lilaMd OKCHUIOB M OINUCAHWE WX CBOMCTB, TOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
HM3y4eHUEe CBOWMCTB Bojoponaa (TopeHue), B3auMozecicTBue Boaopoma ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIOB), HAOIIOACHIE O0OpAa3I[OB BEIIECTB KOJIMYESCTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PAacTBOPEHHUS BEIIECTB C Pa3IM4HOI pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHHE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOJIO/ICHUE M3MEHEHUS OKPacKH WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNouYed, U3ydeHHe
B3aumoeiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaau3aluH, IOJYyYEHHE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOI'O
MeTaJlJIa JPYTUM U3 PacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxkHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkon u Ilepuoanmyeckass cucrema xumuuyeckux djementos JI. WU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKALMUKA XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAILIbI, TAJOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX »diemMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas ¢opmbel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynnbl. DU3NUECKHUNA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3ortombl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX 31eMeHToB [leproauueckoil cCHCTeMbI
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHYECKOrO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme /. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuogudeckoil CHCTEMbI XUMHUYECKUX DJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. J[. . Menaenees — y4€HbIl U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTETBbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  [Ipomecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITHbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanusi MeXpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHSTHIA,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIeCTBO, TelI0, 00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kalls, KalblUs U WX COCJUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteme U CTpOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTATMYECKHX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PEMIETKH U BUJA XUMUYECKOU
CBSI3H.

Knaccupukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COCTUHEHHM, TeHEeTUYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3((eKTy, Mo H3MEHEHHIO CTEICHEH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTanu3aTopa). DK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYCCKHE YPAaBHEHUSI.

[TonsiTie 0 ckopocTH XxuMudeckoi peakuuu. [loHaTne 006 0OpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOTreHHBIX peakiusax. [lousTue o
karanuse. IloHsTHe 0 XxXuMuUyeckoM paBHOBecHMH. DaKTOphL, BIMSIOUME HAa CKOPOCTh
XUMHYECKON PEaKIIUU 1 TTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHUCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YpaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIONIb30BAaHUEM METO/Ia IIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHUJIAMU XHUMHUYECKOM CBS3U.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YCNoOBHs MPOTEKAaHUs PeaklMii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUI M COJIe B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Auccoruaiui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJCISAMH KPUCTALUINYECKUX PEMETOK HEOPTraHWYECKHX BEIIECTB —
METAJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HATpuUs),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEAKIMU OT BO3JEHUCTBHS Pa3IUYHBIX
(bakTOpOB, UCCIETOBAHUE SJEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa JAUCCOIUAINH
KHCJIOT, IeJoueld W cojied (BO3MOXXHO WCIIOIb30BAaHUE BHJIEO MaTEPHAIIOB), IMPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs PEaKIuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajaKka, BBIJCTICHUE Ta3a, OOpa30BaHHWE BOJABI), OMNBITOB, WUIIOCTPUPYIOIINX TPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPa3I0oKEHUs, COSAUHEHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOILIBIO Kavye€CTBEHHBIX PEAKIUM Ha HOHBL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 1 MX COeJHHEHUA

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crernieHu okucineHuss. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — T[aJONE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeETaulaMH, HEMETallaMu,
menoyamu).  Xmoposopopoa. ConsiHas — KMCIOTa, XUMHUYECKHME CBOMCTBA, IOJIyYeHHE,
IpuMeHeHure. JeficTBHUE XJI0pa U XJIOPOBOJOPO/Ia HA OPraHU3M 4YesioBeKa. BaxxHenme Xmopuasl
Y X HaXOXJIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYEeCKHe M XMMHUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOme kak MpeICcTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHUsl cepHOi KucioThl. [lpumeHenue
cepHoi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peakius Ha cyibdar-uoH. Haxoxenue
ceppl U €€ COoeIMHEHUN B MpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpebl
COCIMHEHUSMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakTepucTuka 3j1eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (QHU3UYECKUue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoylydeHue u npuMenenne. Conu aMMOHUs, NX (PU3NIECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyY4EHUE,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuii. XuMHU4YECKOe 3arpsi3sHEHUE OKPYXKAIoleH cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopHas kuciora,
¢u3nyeckue M XUMHMYECKHE CBOMCTBa, monydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHUH.

OOmast xapakrepuctuka 37aeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJEepo/l, aJUIOTPOIIHbIE MOAU(UKAIINH, PACIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMHUecKue cBoictBa. AncopOuus. Kpyropopor yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJy4eHHEe U IpPUMEHEHHEe. DKOJIOTHYecKue MpoOieMbl, cBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a I100aJIbHOTO MOTEIUIEHHs KJIMMara, NapHUKOBBIM 3QQeKkT. YroyibHas KHCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mnpuMmeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBaX KaK O COEJMHEHMSIX YIiepoja
(MeTaH, 3TaH, OTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupogHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HX NepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE O OMONIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YelOBeKa. MarepHallbHOE €IHHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpuponae. OOmme mnpenctaBieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOr0 UCMOIb30BaHMS CTPOUTEIBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii Ixcnepumenm:

u3ydeHrue oOpaslloB HEOPraHUYECKUX BEIECTB, CBOIMCTB COJISTHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYECKue U XUMHUYECKHE CBOICTBA rajOreHOB M MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTe€HUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHANIOB), HAOMIOJAeHWEe Tpolecca OOyrauBaHUS — caxapa TOJ  JeHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peaklMu Ha Cynb(ar-uoH W HaAONOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYE€HHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-uOH MW U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojdydeHue, coOnpaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE IMPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3a1a4y 1o Teme «BakHeimiue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/libl M UX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTtamidueckass CBA3b M METAIMYECKas KpPUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. Pu3MUEeCKMe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MONMy4YeHHs] MeTAUIOB. [IOHATHE O KOPPO3WU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoit cucteMe XUMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUW: moyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXOXKICHUE B
npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA MAarHus W Kaiblus. BaxHeilmue coeanHeHUs
KaJb1us (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B Tpupoje. Ouznueckue U XMMHUYECKHE CBOWCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCHIA ATFOMHHHSI.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJaeHHE B mpupoae. Ousznueckne U XUMHUUYECKUE CBOMCTBA
xenesza. Oxcupapl, ruapokcuasl u conu skenesa (II) m sxenesa (III), ux cocraB, cBoiicTBa U
MOJIy4EeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJIbIUs U HATPHUS C BOJOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKeie3a B



KHACIOpoAe  (BO3MOXHO  HCIOJB30BAHME  BUAECOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblUs, aIFOMUHUS, LUHKA, *kene3a (II) u xenesa
(I1D), meau (II), HaOnrOIEHUE W OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUs,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THIPOKCHJIA LIMHKA, PEIIEHUE 3KCIEPUMEHTANIbHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuanbl B MOBCEJHEBHOM JKHU3HH 4YeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIIECTB M XMMHMYECKMX peakuumii B ObiTy. llepBas momomp Hpu XHMHUYECKUX OXKOTax U
OTpaBJICHUSIX.

XHMHYECKOE 3arpsA3HEHHE OKpPYKaoILel cperpbl (MpeenabHas JOoMyCcTUMasi KOHIEHTpaLus
BemecTs, ganee — [1/1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIIaBbl METAJIOB, IOJIMMEPHbIE MaTEpUaJIbl).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€H MPU M3y4YEeHUU XUMHUU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 HCHOJb30BAaHME KaK OOIMIMX E€CTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW TOHATHH,
SBIISIONINXCSI CHCTEMHBIMHU JUISL OT/ACTIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAy4HbIM (akT, THUHOTe3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICITMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsl, I[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJIMUECKAss pEIIETKA, CIUIAaBbl, (U3MUYECKUE BEIUYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3 151, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpAJIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPaMMbI OCHOBHOTO 0O0mmiero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4YEHHUsI XMMUU B €JUHCTBE YyU4EOHOM M BOCIIUTATENbHOM 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IPaBUIAMU M HOpPMaMM IOBEJIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXalOT TI'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpMoTHYeCKOro BOCHUTAHMA:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHMMaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JTOCTHKEHHUSIX U OTKPBITUAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 001IecTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

IPEICTaBICHNUS O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HO,
yueOHOMCCIIe10BaTENbCKOM, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BHINOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IIPOEKTOB, CTPEMJICHMS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI IOCTYIKOB;

3) IEeHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBS35X UYEIOBEKa C MPHUPOJHON Cpenioi, 0 poiu
XVUMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSTENbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUI0, MPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKM3HU, OCO3HAHHE TIOCJIEACTBUNA W HENpPUATHE BPETHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKOrojis, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY W peajbHOMN
KH3HU;

S) TPyAOBOr0 BOCTIMTAHUS:

MHTEpPEC K MPAKTHUECKOMY M3YyUeHHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWHA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHOW MpOo(ecCHOHATLHON NEATeTbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS

DKOJIOTHMUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIIKUX 3/0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YYECHUH XUMHH, IS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOH, IS IOBBILICHHS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TNI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTe MX pelieHus
MOCPEJICTBOM METOJ0B XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIbLHOU MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3y/IbTAaTOB BBIICISAIOT 3HAYMMbIE A7 (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMII, TUIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeIMeTaxX | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYyHOW KapTHMHE MHUpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABATENbHbIC,
KOMMYHHKATHBHBIC, PETYJSATHUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TeIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIEe 1eiCTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICH XHUMHUYECKHUX TMOHATHHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
YCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMHU MOHATHIMH), UCTIOJIB30BaTh MOHITHS JJI OOBSICHEHUS
OTJICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEAKIUH, YCTaHABIUBATh IPUYMHHO-CIICJCTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHbBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI 3JIEMEHTA),
XUMuYeckass (opmylia W ypaBHEHHE XHMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEJACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKHUX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIECACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3oBbie ucciieqoBaTe/bCKHe 1eHCTBUSA:

YMEHHUE HCIOJb30BaTh MOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUSA THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEICHHUIO yUYECHHUYECKHX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M MPOIecca, CAMOCTOSTEIHFHO TPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAITHIO PA3THIHBIX BUOB
1 hOopM IIPECTABICHUS, TTOYyYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI NPH MOUCKE U 0TOOpe nHpOpMaUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS y4EOHBIX U IT03HABATEIbHbIX 3aa4
OTIpeNeIEHHOr0 THUMa, MPHOOpPETeHHE OIbITa B 00JACTH MCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAHMS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy IpenCTaBICHUS
UHGOpPMALIMUM U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMHM, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh U aHAJIU3UPOBaTh B Ipoliecce y4yeOHOM M HCClen0BaTeIbCKON
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIMUSHUM MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM CpEibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:

yMEHHUs 3aJaBaTh BOIPOCH (B XoJe auanora M (WiM) AUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJTYyYCHHbIE Pe3yIbTaThl TO3HABATEIBHOMN NEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALMI0 Pe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPATOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPU PEIICHUM BO3HHMKAIOIIMX MPOOJeM Ha OCHOBE Yy4&Ta
OOIIMX WHTEPECOB W COTJACOBaHMS NO3MLUK (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 110 OL[EHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTrue).

Pery1siTUBHBIE yHHBepcalbHbIe y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO OMPEACTATh LEIH JEATeIbHOCTH, MJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M TNPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BbIOMpPATh
HanOonee dS(QQeKTuBHBIE CIMOCOOBI peUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH NPEJIOKEHHBINH alropuT™M ACUCTBUM Npu
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJNyYeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPeJIaraéMble B YCJIOBHUHU 3aaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpIKaHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMMmoi, BBIJIENAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHMS U CHOCOObI JeHCTBUM, crenupuyeckue s
OpeaMETHOW 00sacTH «XUMUS», BUIBl JEATEIbHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETANNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xoHny oOyueHust B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKysIa, XUMUUYECKUH

JJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BEILIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas M MOJIEKYJsIpHAs Macca,
KOJIMYECTBO BEIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas JOJii XHUMHUYECKOTrO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIHiA: peaKkIy COSANHEHHSI, PEAKIINH PA3JIOKCHUS, PEAKIIH 3aMEIICHHS, PEaKIHH
oOMeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3((EeKT peakluu, sApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHasi opOuTanb, pajuyc aromMa, XMMHUYEcKasl CBS3b,



MOJISIPHAsE ¥ HEMOJsipHasi KOBAJIGHTHAs CBs3b, MOHHAs CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSTUM W NIPUMEHATH 3TH
MOHATUS ITPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHKY JMJISI COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NMPHUHAJICKHOCTh BEUIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHAs! M MOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[OHMMAHHE IEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosoxkeHnuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOIaJIpo;

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy Ilepuonuyeckoil cuCTEMbI
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJIaBHas moArpymnma (A-rpymma)» u
«mmobounass moarpynna (b-rpymma)», Mamble W OoNbIIME TEPHOABI, COOTHOCHTH
o0o3HavYeHusi, KOTOpble UMeroTcsl B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpenesieHne uX 1o 3JIEKTPOHHBIM CI0SAM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEILECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAHWE [pUMEpPaMU  MOJIEKYJIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUII;

® [IPOrHO3UMPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKHUX MIPEBPAILICHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacchbl BEHIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT0 3JIEMEHTa 10 (hopMyJie COETMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKiny;

® [IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
cpaBHEeHHe, 0000IIeHNe, CUCTEeMaTH3aINIo0, KIacCU()UKALMIO, BBISBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

e (Cle/oBaTh IMpaBMJaM TOJb30BAHUSA XHMHUYECKOHM TMOCYyloM M J1abopaToOpHBIM
0o0OpyJOBaHUEM, a TaKXke IpaBUIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO
U COOMpPaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJAa M KHCIOPOJa), MPUTOTOBJIECHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUYEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHondTaaenH, METHIOPAHXK U IPyTHUE).

K xonuy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKHUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIU HOHHOIO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMBbIE pEaKlUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEpPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIIETKA, KOPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOH peakluu, MpeleibHO OMyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBi€HHsS (OpMyJn BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUAX PA3JIUYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUH Mo GopmysaMm, BHJ XUMUYECKOW CBsI3U (KOBaJIGHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEAMHEHUSX, 3apsl HOHA IO XUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHas mnoArpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U OGonblIMe MEPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOphIE HWMEIOTCSI B IEPUOJMYECKOW Tabmume, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsi sizipa, o0Iee YMCio AMEKTPOHOB U PACHIPEeNICHHE HX 0 AJICKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DIEMEHTOB U HX
COEIMHEHUI B IpeJenax MalbIX IEPUOJIOB U TJIABHBIX MOAIPYNI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3peKTy, M0 U3MEHEHUIO CTENICHEW OKUCICHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEUMPUUYECKHE XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIIUX XMMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKONW TUCCOUMAIIMU KHUCIIOT, IIEI0YEd U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX  CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELECTBAMHU
Pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKIMM IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT UX CTPOEHHS, BO3MOXXHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa Mo (opMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofaTh MpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M JabopaTopHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpalleHUsi C BEIIECTBaMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OINBITHBIM NYTEM XJIOpHUI-, OpoMHI-, MOAHUI-, KapOoHat-, ocdart-,



CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS H HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEHHEe, CHUCTEMATHU3aIlMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHHWS — HAOMIJICHHWE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBI).



TEMATHYECKOE INTAHUPOBAHHME

8 KUIIACC
Ne HaumeHoBaHMe pa3/ie/ioB U Komrecrno wacos DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMMbl Bcero KonTpoasmkie HpaxTHaeckne o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
1.1 €CTCCTBO3HAHUS U 5 > bubmuoreka [JOK
IIPAKTUYECKON AESITETbHOCTU https://m.edsoo.ru/7f41837¢
YyesloBeKa
12 BemntecTBa 1 xummueckue 15 1 bu6mmoreka [JOK
peakiu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelleCTB
71 Bo3nyx. Kucnopona. [Tonsarue 6 bu6mmoreka [JOK
00 oxcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 3 1 bubnnorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK

HEOPraHWYECKUX COCIMHEHU
Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bubnnoreka [JOK
' XUMHUYECKHX 3JieMeHTOB [[. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
39 XuMudecKkas CBA3b. 3 1 bu6mmoreka [IOK

OKHUCITUTENBHO-

https://m.edsoo.ru/7f41837¢c




BOCCTAHOBUTCIIbHBIC PCAKIITUN

Uroro no pazgeny 15 bubmoreia HOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATETBHBIE
padoThI padoThI pecypesi
Pa3znea 1. BemecTBo U XUuMH4YeCKHe peakul
11 [ToBTOpeHue U yriydieHne 3HaHu| 5 1 bubnuoreka [JOK
’ OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [HOK
) peakui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. 3 1 1 bu6nuoreka [IOK
' XUMHYECKUE pEeaKlIMy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [JOK
) anemeHToB VIIA-rpynmbl. ["agorenst https://m.edsoo.ru/7f41a636
a | Somespe s ; B LOK
' PYHTBL. 2-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
bu6nuoreka [IOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCTMHECHUS
2o | o opmepmme e ; 1 . Bowomaok
' . DYIIBL. poA https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Hroro no paszneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHUS
. bubmuorexa [JOK
31 Obmpie CROHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxneiime MeTauibl U UX COCTUHEHUS 16 1 2 bubmmorexa HOK

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




Hroro no pazneny
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

20

4.1 BemiecTBa u MmaTepuaisl B KU3HU YEJIOBEKA 3 bubmorexa LIOK
https://m.edsoo.ru/7t41a636
Ntoro no pazaeny 3
PeszepBHoe Bpemst 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsnyecTBo yacos Jara JJIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3ysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
JKA3HU YeoBeKa. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
> IlonsaTne o MeToax 1mo3HaHUs B 1 bu6mmoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «[IpaBuna
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucreie BemecTBa 1 cMecu. CiocoObl 1 bubmuoreka [JOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 EESE?/?(E&)O@&O d08c8
OYHMCTKH MTOBAPEHHOM COJIN)» — ]
bu6mmoreka [JOK
6 ATOMBI H MOJIeKYTb1 ! https://m.edsoo.ru/ff0d2a6¢
7 XHUMUYECKHUE AIEMEHTHI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsle U CIOXKHBIE BENIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0oH MOCTOSTHCTBA COCTaBa
10 BelIeCTB. XUMHU4ecKas popmya. 1 bubmuorexa [IOK
BaneHTHOCTH aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. 1 bubmuoreka [JOK




OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COETUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moiib. bu6mmoreka [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nYeCKUe U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XUMHYecKasi peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUS IPOTEKAHUS bubnunoreka [JOK
XUMHUYECKUX PEaKIHM https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnunoreka [JOK
XUMUYECKUE YPABHEHMUSI https://m.edsoo.ru/ff0d3b88
| s o s o LOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanms xumuaecknx
18 peaKI_II/IIgI) (coélz[HHeHHﬁ pa3ioKeHUs bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, OOMeHa)
19 mucroneer, Oobmenme u BuGmiorera L1OK
) . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIl1s 3HAHUH
20 KonTponbnas padorta Nel no teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
B — CMECH T'a30B. TaB
21 B::;;’an K;c;(():poz?g i 3J(1:e?v(1:ele u bubmmorexa [TOK
' https://m.edsoo.ru/ff0d448e
mpocroe Bemecto. O30H
dOu3nIecKrue 1 XUMUYECKUE CBOMCTB
22 KI/Icgnope(;:(a ?peaKI_II/II/I SEHCJeIeCHI/(I);I o bubmorexa HOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
b BI IT HUS KU B
23 J(I:aGO(::I;):TOpI/IOI/JII ZlqrprMHm?e(I){r;ociI:}m bubmorexa HOK
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TennoBo# 23 PexT XuMUIeCKOoM bubnuoreka [JOK




pCaKkuuu, NOHATUC O
TEPMOXUMHNYCCKOM YpaBHCHHH, DK30-
N OHAOTCPMHUUYCCKUX PCAKIUAX

TorumBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/ff0d4790

bubmuoreka [JOK

25 3arpsi3HEHHE BO3]IyXa, CITIOCOOBI €T0 https://m.edsoo.ru/ff0d4cda
MPEeAOTBPALLCHUS
2o | Hpsrmeern poors 1o o e BuGorra LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €TO CBOMCTBY»
27 Bonopon — anemeHT u npocroe bubmmorexa [IOK
BeliecTBO. HaxoxkaeHnue B nmpupo/ie https://m.edsoo.ru/ff0d4dd0
73 du3nvecKrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bozpopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KUCHOTAX U COJAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
3 lonyuenme n companme soopoma Bubmioteka LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTB»
32 MossipHblii 00BEM ra3oB. 3aKOH bu6nuorexa [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
33 memeorsa rass o 610 mosecTmony Bufmorexa LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
o | s e ron BGaionsa LOK
.. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH Ira30B
35 du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 but6mmoreka [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59¢e2




Bona xak pactBoputens.
HacbliieHHble 1 HEHaChIILEHHbIE

bu6mmoreka [JOK

37 pactBopbl. MaccoBas 101151 BellecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[Ipaktrueckas padora Ne 5 o reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmoreka [IOK
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bubmmorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIacCUupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
b | o e ok BuGorera LOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHIIOB
4 OcHoBaHus: cOCTaB, KiaccuUKaIHs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnorexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
15 | cnootis nomaemen smmrmenee BuGmorexa LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHMIN»
48 I'eneTnyeckas CBA3b MEKIY bubnuorexa [IOK

Kj1acCaMH HCOPraHN4YCCKUX

https://m.edsoo.ru/00ad9a50




COE€IUHEHUN
O0001IeHYE ¥ cCUCTEMAaTU3 AU

bubmuoreka [JOK

49 3HAHUU https://m.edsoo.ru/00ad9cb?2
KontponbHas padota Ne3 mo teme
50 "OCHIO)BHBIG KJII;CCLI HEOPraHUYECKUX bubmmorexa [IOK
o https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIie MOMBITKH KIacCUPUKAITII
51 xnﬁnqecxnx 3JIEMEHTOB. ?IOH;TIHe 0 bubmmoreia OK
https://m.edsoo.ru/00ad9ffa
rpymmnax CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
5o [Iepnonnueckas cucrema bubmmorexa [IOK
XAMHUYECKUX di1eMeHToB . 1. https://m.edsoo.ru/00adasS2c
Menpeneena
53 [lepuoapl, rpynimsbl, NOATPYIIIbI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 060J10quv Bubmmorexa [IOK
55 aToMoB 35ieMeHToB [leproauueckoit
https://m.edsoo.ru/00adabbc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
57 JUISL Pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmuorexa [IOK
N. MenneneeB — yu€HbIH, TIEAaror u https://m.edsoo.ru/00ada96e
TpaxJIaHuH
53 DIIEKTPOOTPULIATETLHOCTH AaTOMOB bubnuorexa [JOK
XAMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmorexa [IOK

https://m.edsoo.ru/00adac34




60 KoBaneHnTHast nonsipHasi XuMHYECKast 1 bubmuorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenomnsipas 1 bubmuoreka [JOK
XAMUYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
b2 Crenens okuCneHms I https://m.edS(I)_E).ru/OOadan8
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
bu6moreka [JOK
64 OxuCIIUTEIIN 1 BOCCTAHOBUTEIIN 1 https:/m.e dS(I)_E).ru 100adb076
65 | Croomme v, Xomrscomn | Bu6morera LIOK
CBA3by https://m.edsoo.ru/00adb486
66 PezepHblit ypok. O6001eHne u 1 bubmmorexa [IOK
cucTeMaTHu3alys 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHuE U 1 bub6nuorexa [IOK
CHCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/00ad9cb2
63 PesepBHblil ypok. O600611eH1E U 1 bubnnorexa [JOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe HU(pPOBbIE

Ne Tema ypoka KonT 1 Aata 00
n/n Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XAMHYECKUX deMeHToB /I, 1. https://m.edsoo.ru/00adb59e
MenneneeBa

KOHOMEPHOCTH B U3M
2 2:01(7)10; iﬁM(I)/I(ileCKI/IXBSJIe;{I\igI-I;I;IOB 1 bubmorexa [IOK
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnmoreka [JOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMHUYECKOI CBSI3U U THUIIBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel o reme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 kmacca»

Knaccudukanms xumuaecknx bubnuotexa [JOK

6 o 1
peakLuil 10 pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 peakiuu. HOHS[I?FI/IG 0 TOMOTEHHBIX U 1 bubmmorexa [TOK

https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[lonsiTHE O XUMHUECKOM
aBHOBecHuU. DaKTOPHI, BIUSIONIHE
8 Ea CKOPOCTb XHMHHECI(’Oﬁ peaKIIfI/II/I 1 bubmorexa HOK
https://m.edsoo.ru/00adc28c
1 TIOJIOKEHUE XUMHYECKOTO
paBHOBECHS
9 OKHCIUTETHHO- 1 bu6mmoreka [IOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

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




Teopus 3NEKTPOTUTUUECKON

10 muccouuanui. CUIbHBIE U Cl1a0bIe Bubmiorexa OK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUS peak Ui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMUYEeCKHEe CBOMCTBA KHCJIOT B
12 OCHOBaHHU B CBETE NMPEACTABICHHI bubnmoreka [JOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JACCOIHAIAN
5| Ememms ot st BuGorera LOK
N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHYECKON JUCCOLHAIIIT
14 [TonsiTue o runponuse coneun Brbimorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre ¥ cHCTeMaTH3aIus bubnmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
6 | chomatne seompae Bumotea LIOK
https://m.edsoo.ru/00addbfa
3a7a4y»
KonTtponbHas pabora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnuotexa [JOK
Jucconyanysa. XuMHYeCKue https://m.edsoo.ru/00addec0
pEeaKIu B PaCTBOPAX»
18 | Rentwssomns coosor oo npmicpe Buwoterca LIOK
https://m.edsoo.ru/00addfe2
XJjopa
19 | xommacorus caviiomma. nomyacme Bumitorera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaxTrueckas pa60T31 Ne 2 o Teme Buborexa [IOK
20 «[TonyueHne COMAHON KUCIIOTHI,

H3y4YCHUE €€ CBOMCTBY»

https://m.edsoo.ru/00ade348




Beruucnenus no ypaBHeHHUIM

bubmuoreka [JOK

21 XUMHYECKUX PEAKIUH, €CIIU OJUH https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE — ]

2 OOm1ast XxapaKTEpUCTHKA SIIEMEHTOB bubmuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 Haxoxnenue cepel u €€ bubmmoreka [IOK
COCMHEHUI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKMCTBA CEPBI
CepoBoopo/i, CTpOeHHUE, Bubnuotexa LIOK

24 (usHICCKUC 1 XMMUICCKHE hitps://m.eds0o.ru/00ade802
CBOICTBA — )

Oxkcupl cepol. CepHasi KHCIIOTA, Bubnuotexa LOK

25 (bU3UYECKHEe U XUMHUYECKUE https://m.eds0o.ru/00adea28
CBOMCTBA, IPUMEHEHNE — )
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a

2% IIOJIyYEHUS CEPHOU KUCIIOTHI. bub6nuorexa [IOK
XUMUYECKOE 3arpsi3HeHne https://m.edsoo.ru/00adec8a
OKpY’Karolllen cpeibl
COCJIMHEHHSIMU CEPBI

7 Breraucnenne MmaccoBoit 1o bu6mmorexa [IOK
BBIXOJ[a IPOIYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmel. A3ot

pyr ’ bubmuorexa [IOK
28 PACTIPOCTPAHCHHUE B HPHPOE, https://m.edsoo.ru/00adeeab
(bu3HIECKe U XUMHUIECKUE o '
CBONCTBA
AMMuak, ero puznuecKue u Bubmorexa [TOK
29 XMMHYECKHE CBOMCTBA, MOJTyYCHUE
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE b
30 [TpakTuyeckas padora Ne 3 o Teme bubmuorexa [IOK

«[Tony4yenune aMMuaka, u3y4eHue

https://m.edsoo.ru/00adf180




€ro CBOMCTB)»
A3oTHas KUCIOTa, e€ pusnueckue u

bubmuoreka [JOK

3 XUMHUYECKHUE CBOHCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHnue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAJIbHBIX
32 ynoOpeHui. XuMHU4YecKoe P bubmorexa LIOK
N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl
COCIMHCHHSIMU a30Ta
®dochop. Okcup dpochopa (V) u
33 q)ocgolljﬂaa KHCHH((i))Ta (bqnfl)sn(qelxne u bubmmoreia HOK
L https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIbHBIX bubmmorexa [IOK
ynobpenuii. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cperpl hochaTamu
VYrnepoa, pacnpocTpaHEeHuUE B
35 npnpgz[g’ E)I/ISI/II‘){eCKII)/Ie u bubmmorexa [IOK
’ - https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Oxcunsl yriaepona, ux (pusnveckue
Y XUMUYECKHE CBOMCTBA.
36 DKonornyeckre npoodaemMbl bubmorexa LHOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
37 VYronbHasg KUCI0Ta U €€ COJIN bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "IlosrydeHne yrieKucioro rasa. bubmuorexa [IOK
KauecTtBenHas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHat-uoH"
[TepBoHayanbHbBIE MTOHATHUS 00 Bubmorexa [IOK
39 OpPraHWYECKHUX BEIIECTBAaX KaK O

COEMHEHMSX yIIIepoia

https://m.edsoo.ru/00ae054¢e




bubmuoreka [JOK

40 Kpemwuii u ero coenuuenus https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.

41 Pemenne skciepuMeHTaIBHBIX bubmuoreka [IOK
3a1a4 1o reMme «Baxneiiune https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl ¥ UX COSTUHCHHS
KonTponsHas Ta Ne

42 «1(3)a>lcrl){(:;lmlie Eif/[iﬂﬁi gloﬂieMe bubmiorexa LIOK

https://m.edsoo.ru/00ae0Oe18
COCIUHCHHUS»
OOm1ast xapaKTEepUCTHKA
XUMHYECKUX AJIEMEHTOB —

43 MeTaI0B. MeTainuecKkas CBs3b 1 bubmuoreka [JOK
MeTaJInYecKas KpucTaaIndeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METAJLJIOB
XUMHYECKUE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHUECKUN Psift bubmmorexa HOK

N https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
OO6mme crmocoOb! MOTyYeHUs
MetaiuioB. CriiaBbl. Beruucienus
45 10 YPAaBHEHHSIM XUMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/00ael 156
peakiuii, eciii OIMH U3 PEareHTOB
COJICPKUT TIPUMECH
46 [TonsATHE O KOPPO3UH METAIIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK

47 [lenourpie MeTanbI https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6mmorekxa [JOK
Kanus https://m.edsoo.ru/00ae14b2

49 [I{er0yHO3EMENBHBIE METAIIIBI — bubmuorexa [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8

50 Baxneiinme coeTMHEHUS KaJIbLHs bubnmoreka [JOK




O0001IeHYE ¥ cUCTEMAaTU3 AL

https://m.edsoo.ru/00ael5e8

51 .
3HAHUI
5o JKEcTKOCTh BOJBI U CLIOCOOEI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
p | s o To o e Buaionsa LOK
" https://m.edsoo.ru/00aclae8
YCTpaHECHHS
. bubmuoreka [JOK
>4 AJlIOMUHUT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubmmorexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>6 Kereso https://m.edsoo.ru/00ae1d86
57 OKcupl, THIPOKCUIBI U COJTH bubnuotexa [JOK
xenesa (I1) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
53 O06o00611eHre U cucTeMaTH3amus
3HAHUI
[IpakTuueckas padorta Ne 7.
59 Pemrenne skciepuMeEHTAIBHBIX bu6nuorexa [IOK
3a1a4 o Teme «BaxkHeiime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Beruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
60 U3 pEareHToB JlaH B U30BITKE WU bubnnoreka [JOK
COJEPKUT IpUMeECH. Brruncnenus https://m.edsoo.ru/00ael750
MacCOBOM J0JM BBIXOJa TIPOIYKTa
peaxkuuu
61 O060061IeHre U cucTeMaTH3alus
3HAHUI
62 Kontponbnas padota Ne4 o teme

«Ba)xgelme MeTayuibl U UX




COCONHCHUA»

63 BemectBa u Mmarepuassl B 1 bubmmoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubmuoreka [JOK
OKpY>KaroIlel cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B periennu 1 bubmmoreka [IOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMAaTH3allHs 3HAHHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3allHs 3HAHHUI https://m.edsoo.ru/00adb33c¢
63 PezepHblit ypok. O6001meHue u | bubmmorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO HACOB I10 63
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumus, 8 kinacc/ I'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A., AKuInoHEpHOE
obmectBo «M3narenbctBo «IIpocBeriennes
Xumus, 9 knacc/ I'adbpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKIInOHEpHOE
o6mectBo «M3narenbeTBo «IIpocBerneHues»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HacronbHast kHura yauTens.
Xumus. 8 ki1.: Meroauueckoe rocobue. - M.: JIpoda.

2. I'abpuensn O. C., SAmykoBa A. B. Terpanp ams 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabor. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 knacey». M.: Jlpoda.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yuednuky O. C. 'abpuensina «Xumus». 8
knacc / O. C. I'abpuensn. — M. : lpoda.

4. T'abpuensn, O. C. Meroanueckoe nocodue k yueonuky O. C. 'abpuensna «Xumus». 9
knacc / O. C. I'abpuensn. — M. : lpoda.

5. Xumus : rexHosorndyeckue kaptol kK yueOHuky O. C. 'abpuensna «Xumus. 8 kiaacey :
Meroandeckoe mocooue / JI. . AcanoBa. — M. : JIpoda.

6. Xumus : rexHosorndeckue kaptol Kk yaueOHuky O. C. I'abpuensna «Xumus. 9 kinacey :
Meroandeckoe mocoodue / JI. . AcanoBa. — M. : JIpoda.

7. Xumus. 8 xi1.: KoHTponsHBIC 1 IpoBepodHbIe paboThl K yueOnuky O. C. ['abpuensiaa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: lpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru ['azeta «Xumus» u cailt 1uis yuurens «5 uny Ha ypoK XUMHUN»
http://him. 1september.ru Equnas komiexmus LIOP: [IpenmerHast kommekimst « X uMHsI»
http://school-collection.edu.ru/collection/chemistry EcrecTBEeHHO-Hay4HbIE 3KCIIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareabHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onumnuaaa mkoJIbHUKOB M0 XUMUHU
http://chem.rusolymp.ru Opranudeckas XuMusi: 3J€KTPOHHbIM yUeOHUK Ui CpeiHei
ITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JI€KTPOHHBINA y4eOHUK
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