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HOACHUTEJBHAS 3AIIMCKA

[IporpaMma MO XUMUM Ha YpOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHMsI COCTaBjI€Ha Ha OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
oOpaszoBanus, mpexacraBieHHbix B PI'OC OOO, a Ttakke Ha ocHOBe (exepaibHON paboueit
IpOrpaMMbl BOCIIMTAHHUS M C YYETOM KOHIICIIIMU IPENOJaBaHus Y4eOHOro mpeaMera «XuMusi» B
o0OpasoBaTeNbHBIX opranuzanusx Poccuiickoit deneparyu.

[IporpamMmMa mo xumMuu Aa€T MpeAcTaBiIeHUE O LENsIX, oOuieil crpaTeruu oOydeHUs, BOCHUTAHUS U
pa3BUTHS 00YYAIOMINXCS CPEACTBAMU YIEOHOTO MPEeIMETa, YCTaHABIMBACT 00s3aTeIbHOE MPEAMETHOE
coj/iepXaHue, MpeycMaTpuBaeT pacipeielieHue ero rno KjiaccaMm U CTPYKTYPUpPOBAaHUE 1O pa3fesiaM U
T€MaM MNpPOrpaMMbl II0 XHWMHH, OIPEACNISIET KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTHKU
COJIEpXKaHUsl, PEKOMEHIyEMYIO IOCIEA0BATEIbHOCTh U3YYEHHUSI XUMUU C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO IMPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00ydaronmxcs,
OmpeseNiieT BO3MOXXHOCTH TpeaMeTa Ui pealu3alud TpeOOBaHWW K pe3yJbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeNbHON MpOrpaMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKxke
TpeOoBaHUIl K pe3ynbTaTaM OOy4YeHHs XMMHHM Ha YPOBHE Liele H3yueHHus MpeAMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHOM JACSITEIIBHOCTA 00YJaIOIIErocs 0 OCBOCHHUIO YU€OHOTO CO/IEPKAHUS.
3HaHWE XUMHH CIy’)KAT OCHOBOW st (OPMHUPOBAaHUS MHPOBO33PEHHS OOYYArOIIErocs, ero
NPEJICTABICHUI O MaTepUAIIbHOM €IWHCTBE MHpa, BAXHYIO POJb UrparoT (GOopMUPYEMBIE XHUMHEH
MPEJICTABICHUS O B3aUMOIIPEBPAILCHUSAX SHEPTUUM M 00 SBONIOIMH BELIECTB B MPHUPOAE, O MyTIX
pelIeHHs TJI00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPIEeTHUSCKOH,
MUIICBON U IKOJIOTUYECKOM OE30ITaCHOCTH, ITPOOJIEM 3IPaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allii BO3MOXKHOCTEH /711 CaMOpa3BUTHSI U (DOPMHUPOBAHUS KyJIbTYPbl JTUYHOCTH,
e€ oOmieli u GyHKIIMOHATHHONW IPaMOTHOCTH,

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIIICHUS U TBOPYCCKUX CIIOCOOHOCTEH 00YUarOMIMXCsl, HABBIKOB UX
CaMOCTOSITENIbHON y4eOHOW AesITeNbHOCTH, SKCIEPUMEHTAIBHBIX M HUCCIENOBATEIbCKUX YMEHHH,
HEOOXOUMBIX KaK B MOBCEAHEBHOM )KM3HU, TaK U B TPO(HECCHOHATBLHOM JIeATENbHOCTH,

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO TPUPOJBI M UYETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAroM B ()OPMHPOBAHUM €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH O0YyUaIOIUXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM 3HAHUAM, K
MIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE 00pa30BaHHUE O0yUarOIINXCS.

JlanHble HampaBjeHUS B OOYyYEHUM XUMHUHM OOECMEYUBAIOTCS CHenuduKoil comepxkaHus y4eOHOTO
peaMeTa, KOTOPBI SIBISIETCS MEAarornyecky alaiTuPOBAHHBIM OTpa)KeHUEM 0a30BOI HAyKHU XMUMHH
Ha OIPENEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO OOIIEro o0Opa3oBaHWsS OPUEHTHPOBAH Ha OCBOCHHUE
00yJaronMMuUCS CUCTEMBI TIE€PBOHAYATIBHBIX MOHATHUM XUMHH, OCHOB HEOPraHUYECKON XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHITHI OPraHUYECKON XUMUHU.

CtpykTypa conepkaHus IporpaMMBbl IO XUMHH COPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a K €€
nzydenuto. CopeprkaHue CKIaAbIBACTCS U3 CUCTEMBI MTOHSATHN O XUMHUYECKOM DJIEMEHTE U BEIECTBE U
CHUCTEMBbI TIOHATHUH O XUMHUYeCKOW peaknuu. OOe 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI 10
MPUHIUITY [OCJIEI0BATENLHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEJCTABICHUN Pa3HOTO
YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUSHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YU€HHUS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3H;



— MPEJICTaBICHUH 00 AMEKTPOTUTHYCCKON JUCCOLUAIINH BEIIECTB B PACTBOPAX.

Teoperndeckne 3HaAHHS PACCMATPHBAIOTCS HA OCHOBE AMIIMPUYECKU MOJYYCHHBIX M OCMBICICHHBIX
(GaKToOB, pPa3BHBAIOTCA IOCIECIOBATEILHO OT OJIHOTO YPOBHS K JIPYroMYy, BBINONHSS (YHKIUU
OOBSICHEHHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO IPUMEHCHHUS U
MOJyYCHHUS] U3Y4aeMbIX BEIICCTB.

OcBoeHHE TPOrpaMMbl 10 XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUS O XHMHUYECKON
COCTABJISIONICH HAYYHOH KapTUHBI MHpA B JIOTHKE €€ CUCTEMHOW MPUPOJIbI, IIGHHOCTHOTO OTHOIICHUS
K HAYYHOMY 3HAHHIO U METOJIaM MO3HAHHS B Hayke. M3ydeHHe XUMUHM MPOUCXOIUT C MPUBJICUYCHHEM
3HAaHUH U3 paHee N3YYEHHBIX YUeOHBIX mpeaMeToB: «OKpysKaroumii Mup», «buonorus. 5—7 Knacce» u
«®Du3nka. 7 Kaace».

[Tpy M3y4eHUM XMMHUHU TPOUCXOTUT (POPMHPOBAHUE 3HAHWIA OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKOH JEATENIbHOCTH 4YeNOBeKa M Kak OJHOro W3
KOMITOHCHTOB MHUPOBOM KYJIbTYpBI. 3ajjada y4eOHOro mpeaMera COCTOUT B (JOPMHUPOBAHUH CHCTEMbI
XUMHYCCKHX 3HAHUH — BaXKHEHIIUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETHUCCKUX ITOJIOKCHUH,
JOCTYITHBIX 00O0OIIEHUII MHUPOBO33PEHUECKOTO XapaKTepa, s3bIka HAYKH, B MPHOOIICHHHA K HAYYHBIM
METO/aM MO3HAHHS MPU MU3YyYCHHH BEIIECCTB M XUMHUYECKUX PEakiuii, B (OPMUPOBAHUU U Pa3BUTHU
MIO3HABATEJbHBIX YMEHUI U UX IPUMEHEHUH B yUeOHO-1103HAaBATEIbHON U Y4eOHO-HCCIIE10BATENbCKOM
NeSITeIbHOCTH, OCBOCHHHU TIPABUII O€3011aCHOT0 OOPAIICHUS C BEIIECTBAMU B MIOBCEIHEBHOW YKHU3HH.
[lpy M3ydyeHUM XMMUU HA YPOBHE OCHOBHOTO OOINEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE MPHOOpENN
TaKue IeJIH, KaK:

— (¢opMHpOBaHHE WHTEIUIEKTYalbHO pa3BUTOW JMYHOCTH, TOTOBOH K CaMOOOpa3OBaHHMIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHHATUIO PEIICHUH, CIOCOOHOW anamnTUpOBaThCs K OBICTPO
MEHSIFOIIUMCS YCIIOBHSIM JKU3HU;

— HaINpaBJICHHOCTh OOYYCHHS Ha CUCTEMATHUYECKOE MPUOOIICHHE 00yJaIONINXCS K CAaMOCTOSTEIIEHON
[I03HABATEIBHOM JIEATCIILHOCTH, HAyYHBIM METOJAaM TIO3HAHHS, (OPMUPYIOIIMM MOTHBALUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— o0ecrieueHre YCIOBHH, CIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYaAIOIIMMHUCS OMbITa Pa3HOOOPA3HOI
NCSITeIbHOCTH, T[MO3HAHWS M CAMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMITETCHIIUH),
UMEIOIIUX YHUBEPCATbHOE 3HAUCHHUE IS PA3JIMIHBIX BUIOB JICATEIILHOCTH;

— ¢opmupoBanue oOmIel (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIC
YMEHUH OOBSACHATH W OILICHUBATh SIBJICHHUS OKPYKAIOUIET0 MHUpA, HCIOJB3YS 3HAHUS M OIIBIT,
MOJIyYEHHBIC TIPH U3YYCHUH XUMHH, IPUMEHATh UX MPH PEIICHUU Mpo0JIeM B TIOBCEAHEBHOM JKU3HU U
TPYAOBOM AESATEIBLHOCTH;

— (¢opmupoBaHHE Yy OOYYaIONMXCAd T'YMAaHHUCTUYECKUX OTHOIICHWH, TIOHUMAaHUS [EHHOCTH
XUMHYECKHX 3HAHUH JIJIsl BBIPAOOTKH SKOJIOTUYECKH 11EIeCO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOU
JeSITETTHHOCTH B LENISIX COXPAHEHUS CBOETO 3/I0POBBS H OKPYKAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHSI OOINEYETOBEYSCKMX IIEHHOCTeH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY mpoduis
HANPaBJICHHOCTH JIaJbHEHIIIET0 O0yUCHHUSI.

OOmiee 9yuCIIo 9acoB, OTBENEHHBIX IS 3yUEHHSI XUMUHM Ha YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHM,
cocrapisietr 136 wacoB: B 8 kiacce — 68 wacoB (2 waca B Hexmeno), B 9 kiacce — 68 yacos (2 waca B
HEJIeI0).



COJEPKXAHUE OBYYEHMUSA

8 KJIACC

IlepBoHaya/ibHBIEe XMMHYECKHE TOHATHSA

[Ipenmer xumun. Ponp XMMUM B JKM3HU 4elOBeKa. XHMMMS B CHCTEME HayK. Tena M BelecTBa.
@usnyeckue CBOMCTBA BEUIECTB. ArperaTHoe COCTOsiHME BeuwlecTB. [IoHsATHE 0 MeTonax NO3HaHMs B
xumuHd. Yuctele BemecTBa U cmMecu. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3IIEMEHThl. CHUMBOJIBI XMMHUYECKUX 3JeMeHTOB. I[Ipoctbie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumnueckas popmyina. BageHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BenlecTB. OTHOcuTenbHAass aToMHas Macca. OTHOCUTENbHas MOJIEKyJsipHas macca. MaccoBast [10JIs
XUMHYECKOIO IJIEMEHTA B COCIMHEHNH.

KommuectBo Bemecrtsa. Moab. MomnsgpHas Macca. B3auMOCBsA3b KOJIMYECTBA, MAcChl M 4YHCIIA
CTPYKTYpPHBIX €IMHUI] BeuecTBa. Pacy€rsl no popmynaM XUMUYECKUX COCTUHEHUH.

Ousnyeckue M XUMHUYECKUE SBICHMS. XMMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH COXPAHEHHUs
Macchl BELIECTB. XUMUYecKue ypaBHeHus. Kiaccupukaius XUMHUYSCKHX peakuuil (coequHeHwus,
pas3IoKeHus, 3aMeIICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOH, MpaBuiiaMu paboThl B Ja0OpaTOpUM U NMpUEMaMHU OOpaIleHUs ¢
7a00paTOpHBIM ~ O0OpYZOBaHMEM, HW3Y4YeHHWE U ONUCaHWe (PU3MYECKUX CBOICTB  00pa3IoB
HEOPraHUYECKUX BEUIeCTB, HaOmoaeHne (usndeckux (UTaBJICHUE BOCKA, TasHHUE JIbJa, PacTUPAHHE
caxapa B CTyIIKe, KHIICHHE W KOHJCHCAIMS BOJbBI) M XMMHUYCCKUX (FOpPEHHE CBEYH, NMPOKATMBAHHE
MEJHOW TIPOBOJIOKH, B3aMMOJCICTBHE Mella C KHCJIOTOW) sIBICHHH, HAOIIOJCHHE W OIHCAHUC
NPU3HAKOB MPOTEKAHUS XUMHUYCSCKHX peakiuii (pas3jIoKeHHe caxapa, B3auMOJICHCTBHE CEpHOM
KUCIIOTBI C XJIOpUAOM Oapwusi, pasnoxkenue ruapokcuna meau (I1) mpu HarpeBaHuM, B3auMOACHCTBHE
xene3a ¢ pactBopom comnu Menu (I1), u3ydenre cnocoOoB paszeneHus cMeceii: ¢ MOMOIIBI0 MarHUTa,
¢unpTpoBaHMUe, BbIMApUBaHME, JUCTWUIALMSA, XpomaTorpadus, NpOBEIEHHE OYHMCTKU IOBapeHHOMN
COJM, HAONIOJIEHMEe M OINHCAaHHE pe3yJbTaTOB IPOBEJCHUS OIbITA, WIIIOCTPUPYIOIIEro 3aKOH
COXpaHEHHs MacChl, CO3JIaHUe MOJIeIICH MOJIEKYT (IIApOCTEPIKHEBBIX).

Baskueiilue npeacTaBUTEIM HEOPraHUYECKHX BelleCTB

Bosnyx — cmech razos. CocrtaB Bo3nyxa. Kucnopon — anemeHT u npocroe BeniectBo. Haxoxxnenue
KUCIIOpoaa B mpupoje, (u3nveckrne W XUMHUYECKHe CBoicTBa (peakiuu ropeHus). OKCHIBL.
[Ipumenenne xucnopoga. CrnocoObl MOJNy4EeHHUs KHUCIOpoAa B J1a0OpaTOpUM U MPOMBIIIJIEHHOCTH.
KpyroBopot kucnopoaa B npupoze. O30H — ajuioTponHasi MOAU(PUKALUS KUCIOPOIa.

TennoBoil >pPekT XuMUUECKO peakiy, TEPMOXUMHUYECKUE YPaBHEHUs, 9K30- M SHJOTEPMUYECKUE
peakuuu. TOMIMBO: Yroib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCHUJEHHE IapHUKOBOTO 3¢¢exTa,
pa3pyLIeHHE 030HOBOIO CIIOS.

Bonopon — snemeHT M mpocroe BemiecTBO. Haxoxaenue Boaopoia B Ipupoje, (uznueckue u
XMMHMYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0B! MoTy4YeHus. KucioTsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa Bojbl. Bonma xak pactBoputens. PactBopel. HachlieHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBoprMOCTh BeliecTB B BoAe. MaccoBasi 1011 BEIIECTBAa B PAacTBOpPE. XUMHUUYECKHE
cBoiicTBa BoJbl. OcHOBaHUsA. Posib pacTBOPOB B MPUPOJIE U B KU3HU 4esloBeKa. KpyroBopor Bojbl B
npupojie. 3arpsa3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOJHBIX BOJI.



Knaccudukanus HEOPraHUYECKUX COCIUHECHUM. OKCHUBL Knaccudukanus OKCHIOB:
coneobOpasyromue (OCHOBHBIC, KHCIOTHBIC, am(oTepHble) M Hecoleobpasyromme. Homenkiarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyyeHne okCuaoB.

OcuoBanwms. Knmaccudukanust ocHoBaHMil: MIENOYM M HEpPAcTBOPHMBIC OCHOBaHWsA. HomeHknarypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKHE CBOWCTBA OCHOBaHMM. [lonydenne ocHOBaHUM.

Kucnotel. Knaccuduxanus xucinor. Homenknatypa kucior. Ousnyeckre M XMMHUYECKHUE CBOMCTBA
kuciot. Psg aktuBHoctu metaiuioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. @usnueckue u xuMudeckue cBoictsa coiieil. [lonyuenue coneil.
I'eHeTnueckas CBsA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COEAUHEHUIM.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE ONpEICICHUE COJACpXKaHUsA KHCIOpoJa B BO3JAyXe, IOJydeHue, cobOupaHue,
pacmo3HaBaHUE W H3yYEHUE CBONCTB KHCIOpPOAa, HAONIOACHHE B3aMMOJACHCTBHS BEIIECTB C
KHCJIOPOZIOM M YCJIOBHS BO3HHUKHOBEHHs W MpeKpaiieHus ropenus (mokapa), 03HaKOMJICHHE C
oOpa3iaMu OKCHJIOB M OMNHCAHHME UX CBOMCTB, MOJY4YeHHE, COOMpaHUe, paclo3HaBAaHUE U W3YUYCHUE
cBoiicTB Bozopoma (ropenme), B3ammomeicTBue Bomopoga ¢ okcumom wmeau (1)  (Bo3moxkHO
UCIIOJIb30BaHUE BHJICOMATCPUANIOB), HAOJIOJEHUE OOpa3lOB BEIIECTB KOJWYECTBOM 1 MOJIb,
MCCJIEIOBAaHUE OCOOCHHOCTEHM pacTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOPOB C ONPENECIEHHON MacCOBOM JOJIEM PAcTBOPEHHOTO BEIIECTBA, B3aUMOAECHUCTBUE BOIBI C
MeTaulaMi (HaTpueM M KajublueM) (BO3MOKHO HCIIOJIb30BAaHHE BHICOMATEPUANIOB), HCCIICIOBAHHE
00pa3IoOB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIACCOB, HAOIOJCHHEC W3MEHCHUS OKpPACKH
WHIMKATOPOB B PAacTBOpax KHUCIOT M IIesiouei, u3ydeHue B3ammojeicTBus okcuma meau (1) ¢
pacTBOPOM CEpPHOM KHUCIOTHI, KHUCIOT C METaUlaMH, pEakUMil HeWTpanu3aluuu, [OJyYeHHE
HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOIO METajla JPYTMM M3 pacTBOpa COJM, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxkHeNme KIacChl HEOPraHUYECKUX COCTUHEHUI».
IHepuoauyeckuii 3akoH u llepuoauyeckas cucreMa xumuyeckux 3jiemenTos J[. U. Menaeneena.
Crtpoenne atomoB. XumMudeckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHMU

[TepBble MOMBITKH KIaccU(UKAIIME XUMUIECKIX IEeMEHTOB. [IoHATHE O TPpyMIax CXOAHBIX JIEMEHTOB
(lenmoYyHbIE W MICTIOYHO3EMEIbHBIE METaJUIbl, TaJOT€HbI, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPHIE
00pa3yroT aMmpOTEepHBIE OKCUIBI U TUAPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmommueckas cucrema xumudeckux daeMmeHToB JI. M. Menneneesa.
Kopotkonepuoanast u pnmuaHonepuoanas Gopmsl [leproanueckoit cucTeMbl XUMUYECKUX SJIEMEHTOB
. N. Menaeneesa. Ilepuonbl u rpynmnbl. PU3NYECKU CMBICT MHOPSAKOBOTO HOMEpPA, HOMEPOB
MEpUOJIa U TPYIIIIbI AJIEMEHTA.

Ctpoenue atromoB. CocTtaB aTOMHBIX siiep. M3oTomnbl. DiekTpoHbl. CTpoeHHE IEKTPOHHBIX 000JI0UeK
atoMoB miepBbiXx 20 xumuyeckux osnemeHToB I[lepuoamueckoit cucrembl J[. M. Menneneesa.
XapakTepucTHKa XUMHUYECKOro 3JeMEHTa mo ero nosoxkenuto B Ilepuonmueckont cucreme [. U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IrpyIIaM U MEepUOJaM.

3nauenue llepmogmyeckoro 3akoHa u Ilepmoanyeckol CUCTEMbl XHUMHUYECKUX JJIEMEHTOB JUIsS
pa3BuTusA Hayku U npakTtuku. J[. . Menzaenees — yu€HbIN U TpaXKJaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MoJispHas W HEMOJIAPHAs) CBSA3b. JIEKTPOOTPHUIIATEIBHOCTD
XHUMHYECKHX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHua. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. [Ipomeccel OKHCIEHUS U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



U3ydeHHe O0OpaslloB BEMIECTB METAUIOB W HEMETAJJIOB, B3aWMOJCUCTBHE THAPOKCHUAA IIMHKA C
pacTBOpamMu KUCJIOT U WIEJOYEH, MPOBEACHUE OMbBITOB, WLTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIILHBIX PEakIiii (TropeHue, peakiuu pa3aoKeH s, COCTUHEHHS).

Mescnpeomemnuie ceasu

Peanmu3zaiusi MEXIpeIMETHBIX CBsI3€H MPH W3YYCHUHM XUMUU B 8 KJacce OCYIIECTBISIETCS dYepes
WCIIOJIb30BaHWE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUH, SBISIOIIUXCS
CHUCTEMHBIMU VISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIE MOHSATHS. HAYYHBIH (PaKT, TUMOTE3a, TEOPHsl, 3aKOH, aHAJU3, CHHTE3,
KJIacCU(pUKaIKs, TIEPUOIUIHOCTh, HAOTIOACHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHHE, MOJICIb,
SIBJICHHE.

®dusuka: mMarepus, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKIIHJ, HU30TOIbI, PAJUOAKTUBHOCTD,
MOJIEKYJIa, DJEKTPUYECKUI 3apsij, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, Tras,
dusznYecKre BETMYMHBI, €IMHULIBI H3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE3/161, COIHIIE.

buomnorus: doTocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TIOPOBI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYecKasi peakmus

Ilepuonnueckuii 3akoH. Ilepumomgmyeckass cucrema xumudeckux siaeMmeHToB JI. M. Menneneena.
Crpoenue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJOB, Kalus, KaIbLUsi M HUX COCAUHEHU B COOTBETCTBUU C MOJIOKEHHUEM DJIIEMEHTOB B
Ilepuoauueckoii cuctemMe U CTPOCHUEM UX aTOMOB.

CTpoeHue BeniecTBa: BUAbl XMMHUUYECKOW CBSI3M. THUIBl KPUCTALIMYECKUX PEIIETOK, 3aBUCHUMOCTH
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBA3H.

Knaccudpukanus ¥ HOMEHKJIATypa HEOPTaHWYCCKUX BEIISCTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAILIMXCA K Pa3IMUYHBIM KjJaccaM HEOPraHWYEeCKUX COCIWHEHUM, TEHETUYECKas CBSA3b
HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHYECKHX pEakiMil 10 pa3IuYHbIM MpH3HakaM (10 YHCAy W COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHIO CTENEeHEW OKHUCIICHUS
XMUMHYECKUX JJIEMEHTOB, MO OOPAaTHMOCTH, M0 YYACTHUIO KaTaliu3aTopa). JK30- U IHIOTCPMHUUCCKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsatue o ckopoct xumuueckor peakiuu. [loHarue o0 0OpaTUMBIX U HEOOPATUMBIX XUMHUUYECKHUX
peakuusix. [IoHATHE O TOMOTr€HHBIX U TeTEPOreHHbIX peakuusx. [londarue o karamuze. Ilonstue o
XMMHUYECKOM paBHOBeCHH. DaKTOpBI, BIUAIOLIME HA CKOPOCTh XMMUUYECKON PEAKIUMU U IOJ0KEHUE
XUMHYECKOIO PaBHOBECHS.

OKHUCIUTEIHHO-BOCCTAHOBUTEIILHEIE peaKuuH, AIEKTPOHHBIN OajaHC OKHCIIUTEILHO-
BOCCTAHOBUTEIbHOM peakinu. CocTaBlieHne YpaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
C HCTOJIh30BAaHMEM METO/Ia HIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPOIUTUUECKON IUCCOLUALMU. DIIEKTPOJIUTHI M HEINEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JuccOLMAlMM  BEIIECTB C PAa3JUYHBIMA BHJIAMU XHUMHUYECKOM CBs3u. (CreneHn
nuccormaiui. CHIbHBIE U CJIa0bIe SJIEKTPOJIHUTHI.

Peaknun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS peaKIMii HOHHOTO OOMEHa, MOJTHbIE H COKPAIIEHHBIE
WOHHBIE ypaBHEHHUs peakuuii. CBOICTBa KHUCIOT, OCHOBAHHUW M COJNiEHl B CBETE MpelICTaBICHHA 00
3JIEKTPOJIUTHYECKON qucconnanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [[oHSITHE O THAPOIU3E COJIEH.
Xumuueckuil Ixcnepumenm:



O3HAKOMJICHHE C MOJENISIMH KPUCTAJUIMYECKHX PEHIETOK HEOPraHWYEeCKHUX BELIECTB — METAUIOB U
HemetaiioB (rpadura u amMasa), CIIOKHBIX BelecTB (XJIOpHa HATPHS), UCCIEIOBAHNE 3aBUCHMOCTH
CKOPOCTHM XHMMHUYECKOM pEakuMu OT BO3JAEHCTBHMS  PA3IUYHBIX (AKTOPOB, MCCIEIOBAHUE
AIIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, Ipolecca AMCCOLMAIMKM KHUCIIOT, INeNOoYed U coliei
(BO3MOXKHO HCIIOJIb30BaHUE BHJICO MATEPUAIIOB), MPOBEICHHUE OIBITOB, WLTIOCTPUPYIOIIMX PU3HAKH
IPOTEKaHHs peakiuii HoHHOro oOMeHa (0Opa3oBaHHE OcajKa, BbIACICHHE ra3a, 00pa3oBaHUE BOJIbI),
OIBITOB, HJUTIOCTPUPYIOIINX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (ropeHue,
peaKkIuu pasjIoKEHHs, COCAMHEHHMs), paclO3HABaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI, peIICHHE SKCIICPUMEHTAIBHBIX 33/1a4.

HemeTtayuibl 1 UX COeJUHEHUS

OOmast xapakTepucTUKa rajgoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB, XapaKTepHbIe CTEIEHU
okucnenus. Crtpoenue u (u3HYeCKHe CBOWCTBA MPOCTHIX BELIECTB — TaJIOTEHOB. XHUMHYECKHE
CBOMCTBa Ha TMpHMepe XJopa (B3aUMOJACHCTBHE C METaUlaMH, HEMETaJUIlaMH, UICJI0YaMHu).
Xnoposonopos. CossiHas KMCIOTa, XUMUUYECKUE CBOIMCTBA, MOTy4YeHue, npuMenenue. JlelictBue xiopa
U XJIOPOBOJIOPO/Ia Ha OPTaHU3M uesioBeKka. BakHeilue Xnopuasl 1 UX HaX0XJIEHHE B IPUPOJIE.
OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CTpoeHne W (QHU3MUECKUE CBOWCTBA MPOCTBHIX BEIIECTB — KHCIIOPOJA U CEPHI.
AnnorponHsle MoIuGUKALMM KHCIOpoJa M cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBoaopon,
CTpoeHUue, (U3MUecKue M XHUMHUYeckue cBoicTtBa. OKCHIBI cepbl KakK MPEACTaBUTEIN KUCIOTHBIX
okcunoB. CepHasi KHCIIOTa, (PU3NYECKUE U XMMHUYECKUE CBOMCTBA (0OIIME KaK MpeICTaBUTENs Kilacca
KUCIIOT U crienuduyeckne). XMMUYECKUE PEaKIMH, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO Criocoda
HOJy4YeHUs: cepHOM kucnotel. [Ipumenenue cepHoil kuciorbl. Coiau CepHOM KUCIIOTHI, KaueCTBEHHAs
peakuus Ha cyabdar-uoH. HaxoxxaeHue cepsl 1 e€ coeiuHeHu B npupoie. XUMUYECKOe 3arpsi3HeHHe
OKpYKAIoIIeH Cpeibl COCAMHCHHUAMU cepbl (KHCIOTHBIC OXK/M, 3arps3HCHUE BO3yXa M BOJOEMOB),
CHOCOOBI €r0 MpeA0TBPAILEHNUS.

OOmast xapakTepucTuka 37eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETEHU OKMCIEHMA. A30T, paclpoCTpaHEHHE B MpUpoje, (pu3MuecKkue M XUMHUYECKHE CBOMCTBA.
KpyroBopoT azora B mpupone. AMMHAK, ero (QHU3MUECKHe M XHMHUYECKHE CBOICTBA, MOJy4YCHHE U
npumeHerne. Coinu aMMOHUS, WX (U3NYECKHE M XMMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas
peakiys Ha MOHbI aMMOHMA. A30THas KUCIIOTa, €€ MolydyeHue, Gu3nyeckue 1 XMMHUYECKHUe CBOMCTBA
(oOmre kak mpeacTaBUTENs Kilacca KUCIOT M crermpuueckue). Mcmnoiap30BaHie HUTPATOB U COJIEH
aMMOHHUSI B KauyeCTBE MHHEPAIBHBIX YAOOpeHHM. XMUMHUYECKOE 3arps3HEHHE OKPYKAIOMIeH Cpersl
COCIMHCHUSAMH a30Ta (KUCIOTHBIC IIOX/HM, 3arps3HEHHE BO3/yxa, MOYBBI U BOJ0EMOB). Docdop,
ayutoTpornHbie Moaudukanuu docdopa, pusnueckre u xumudeckue cpoiictea. Oxena pocdopa (V) u
¢dochopHas kucioTa, GU3NUECKUE U XMMHUYECKUE CBOMCTBA, noiydeHue. Mcnonb3oBanue dpocharos B
Ka4eCTBE MHHEPAILHBIX yIOOPEHUH.

OO6mas xapakrepucthka 3yeMeHToB |V A-rpynmnel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
CTETIEHH OKHUCJIEHUS. YTJEpoJ, aUIOTPONHble MOAUW(UKAIMU, pPaclIpOCTpaHEHHEe B TMPUPOJE,
¢usmueckue M XUMUUeckue cBoicTBa. Ancop6bums. Kpyrosopor yriepona B mpupoge. OKCHabl
yriepoja, ux (U3n4ecKre W XMMHUYECKUE CBOWCTBA, JIEHCTBHE HA XKUBBIC OPTaHU3MBI, MMOJIYIYCHHE H
NpUMEHEHHEe. DKOJIOTHYECKHe MpoOJeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV), rumoresa
r7100abHOTO TOTEIUICHUS! KJIMMaTa, MapHUKOBBIM 3(QQexT. YrompHas KHUCIOTa U €€ CONu, HuX
¢u3uueckue M XMMHUYECKHE CBOICTBa, MoNydyeHHEe M MpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-MOHBL. Vcronp30BaHne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO34MCTBE.



[lepBoHauanbHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUAX yriepojaa (MeTaH, 3TaH,
STHJICH, alleTUJICH, STAHOJ, TJIMIEPHH, YKCYCHas KHcaoTa). [IpupoaHble HCTOUHUKH YTIIEBOAOPOIOB
(yromb, mpupoaHBIA Ta3, HE(PTH), MPOAYKTHI KX MepepaboTku (OEH3HMH), HX pPOJIb B OBITY H
MPOMBINIICHHOCTH. [IoHATHE 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX: KHUpaxX, OeIKax, YyrieBoJax — U uxX
pOJM B )KU3HU YeJ0BeKa. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN.
Kpemunii, ero Qusnueckne ¥ XUMHUYECKHE CBOWCTBA, MOJIy4eHHE W mNpuMeHeHue. CoeauHeHUus
KpemHuss B npupoze. OoOmiue mpeacraBicHus o0 oxcuae kpemuust (IV) u KpeMHHEBOW KHCIIOTE.
Cunukatel, UX UCIOJB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaykHEHIIE CTPOUTEIBHBIE MAaTEPUAIIBL:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, kele300eToH. [IpoOieMbl 0e30MacHOrO HCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCETHEBHOMN KU3HHU.

Xumuueckuil IKcnepumenm:

U3y4eHHE O00paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, TIPOBEACHHE
KAueCTBEHHBIX PEAKIMH Ha XJIOPHI-UOHBI M HAOIIOACHHE NPU3HAKOB WX MPOTEKAHHUS, OIBITHI,
oTpakaroie (GpHU3MYECKHE W XHMHYECKHE CBOMCTBAa TaJlor€HOB W KX COEAUHEHHH (BO3MOXKHO
UCIIOIB30BaHUE BHICOMATEPUAIOB), O3HAKOMIICHHE C OO0pasmaMud XJOPHAOB (TallOre€HHIOB),
O3HaKOMJICHHE ¢ oOpasmamMu ceppl H €€ coeauHEHHSIMH  (BO3MOXKHO — HCIOJIb30BaHUE
BHICOMATEPHAJIOB), HaOJII0ICHUE npouecca oOyTTHBaHUS caxapa moJ, JIelcCTBHEM
KOHIICHTPUPOBAHHON CEpHOM KHCIOTHI, H3y4Ye€HHUE XHMUYECKUX CBOWCTB pPa30aBIIEHHOW cepHOU
KHUCJIOTHI, TMPOBEJCHHE KAueCTBEHHOW peakluuu Ha Cynb(haT-MOH MU HaONIoJeHHe MpHU3HaKa e¢
NPOTEKaHUs, O3HAKOMJICHWE C (DM3MUSCKUMH CBOHCTBaAMHU a30Ta, (ochopa W WX COCTUHCHHIA
(BO3MOYKHO HCIIOIb30BaHUE BHICOMATCPHAIIOB), OOpa3laMu a30THBIX U (POCHOpHBIX ya0OpeHHUH,
nojlyueHue, codupaHue, paclo3HaBaHWE M W3YY€HHE CBOMCTB aMMHUAKa, MPOBEJACHHUE KAa4eCTBEHHBIX
peakiuii Ha UOH aMMOHHS U (hochaT-HOH U M3yuyeHUE MPHU3HAKOB UX MPOTEKAHHUsS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Mebi0 (BO3MOXKHO HCITOJIb30BAaHHE BHICOMATCPHAIIOB),
U3YYCHHE MOJENCH KPUCTAUIMYECKHX PEImETOK anmasa, rpadura, QymiepeHa, 03HAKOMIICHHE C
MPOIECCOM  aICOPOIMU  PACTBOPEHHBIX BENIECTB AKTHBHUPOBAHHBIM YIVIEM U YCTPOMCTBOM
MPOTUBOrasa, MOJy4eHHe, COOUpaHHe, paclo3HaBaHHE W M3y4YEHHE CBOICTB YIJIEKUCIIOro Trasa,
MPOBE/ICHUE KAYECTBEHHBIX pPEaKIUi Ha KapOOHAT M CHJIMKAT-MOHBI M M3yYE€HHE TPU3HAKOB HX
MPOTEKAHUs, O3HAKOMJIICHHME C  MPOAYKUMEH  CUIMKATHOM  IPOMBIIUICHHOCTH,  pEIICHUE
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHeNe HeMEeTauIbl U UX COCIUHEHUS.

MeTaJJIbl M UX COeTMHEHUS

OO0mrast XapakTepUCTUKA XUMHUYECKUX JJIIEMEHTOB — METAJUIOB Ha OCHOBAHUHU UX TIOJOXKECHHS B
[Tepuoanueckoii cucreme xumuueckux saementoB . V1. MenneneeBa u ctpoenusi aromoB. CTpoeHue
MeTauioB. MeTtanmianueckas CBsA3b U METAIUIMYECKAsd KPUCTAIUTMYECKAS PeIIETKA. DIEKTPOXUMUUYECKUI
psaa HampsbkeHUH MetayuioB. Du3nueckue M XHUMHUYECKHE CBOMCTBa MeTaiioB. OOmue crnocoOsl
MOJIy4eHHUs] MeTaJJIOB. [oHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIMTHl MX OT KOPPO3HUHU.
CrutaBbl (CTalib, YyryH, JIOPATIOMUHU, OpOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.
[Ilenounble Metaiuibl: mnojoxeHue B llepuomgmyeckoir cucreMe XuMu4eckux syemeHTtoB [ H.
Menzeneesa, CTpOEHUE UX aTOMOB, HaXOXJEHHUE B npupoae. OuU3ndeckue U XMMHUYECKHE CBOMCTBA
(ma mpumepe Hatpus U Kamus). OKCHABI U THAPOKCHIBI HATPUS U Kajus. [I[pUMEHEHHE MICITOYHBIX
METaJIJIOB M UX COEeINHEHUIA.

IIlenoyHo3emMenpHbIE METAUIBI MAarHUM M KalbUWW: TMOJokeHue B llepuomgmueckoin cucreme
xumuueckux siemeHToB J[. M. MenneneeBa, CTpO€HHME HX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyecKue U XUMHUECKHUE CBOMCTBA MarHus M Kabllusl. BaxHelime coeuHeHus Kaablus (OKCHI,
THIPOKCH L, COJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.



Amomunuii: nonoxxenue B I[lepumonnueckoil cucrteme xumuueckux snementoB [[. U. Menneneesa,
CTPOCHHME aTOMa, HaxOXJeHue B npupoje. Pu3MUecKMe W XUMHUYECKHE CBOWCTBA AIIFOMUHUS.
AM@oTepHbIe CBONCTBA OKCHIA U TUIPOKCH]IA ATTFOMUHHS.

Kene3o: nonoxenne B Ilepuonmueckor cucreme xumuueckux snemeHtoB J[. M. Menaeneesa,
CTPOCHHE aToMa, HaXOXkJAeHHe B mpupoje. Puznyueckrue U XMMHUYECKHE CBOMCTBA xene3a. OKCHUbl,
rugpokcusl u conu skenesa (1) u skenesa (111), ux cocras, cBOMCTBA U MOTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ O0OpasllaMd METaUIOB W CIUIAaBOB, HMX (PU3MYECKHMMH CBOWCTBAMHU, HW3YYCHHE
pe3yJabTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOJIb30BAHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJIbLIUs M HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB),
UCCIIeIOBaHNE CBOWCTB JKECTKOW BOJBI, IMpOIECCa TOPEHHs JKeie3a B KHCIOpojae (BO3MOXKHO
UCIIOJIb30BAaHUE BHICOMATCPUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEAKIUi Ha HOHBI
MarHus, Kajbl¥s, aTfoMuHMs, IuHKa, kene3a (1) u xemnesa (M), mexu (11), Habnaronenne u onucanme
IPOLIECCOB OKPAIIMBAHKs [IAMEHH HOHAMH HATPHs, KU ¥ Kajablusd (BO3MOXHO HCIOJIb30BaHHE
BU/ICOMATEPHAJIOB), HCCIEAOBaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCHAA ATOMHHHS WM THAPOKCHIA
[IMHKA, pEIICHUE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHeine MeTaibl U UX COSIMHEHUSI».
XuMus M OKpy:KaoLas cpeaa

BemectBa n martepuansl B IOBCEAHEBHOM U3HU 4esloBeKa. be3omacHoe MCIOIb30BaHUE BELIECTB U
XUMHUYECKHX peakiuii B ObiTy. [IepBas moMOIIb MPU XUMUYECKUX 0KOTaX U OTPABICHUSX.
XUMHUECKOE 3arps3HEHUE OKpY)Karomei cpeapl (mpeaeabHas A0MyCTHMAas KOHIICHTPALUS BEIECTB,
nanee — [1JIK). Poib XMMUM B pEeLICHUH SKOJIOTMYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pas3oB MaTepHasIoB (CTEKIIO, CIUTaBbl METAIIOB, MIOJIMMEPHbBIC MaTEPHAIIbI).
Mesrcnpedmemnnie ceasu

Peanu3zanusi MEXIpEIMETHBIX CBSI3€H MPH W3YYCHHHM XUMUU B 9 Kjacce OCYIIECTBISICTCS dYepes
UCTIONB30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIOIUXCS
CHUCTEMHBIMU I OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS. HAay4YHBIA (DaKT, TUMIOTE3a, 3aKOH, TEOpHs, aHAIN3, CUHTES,
KJaccuukanus, MepuoAMIHOCTh, HAOMIOICHNE, YKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHNE, MOJIEb,
SIBIIEHUE, TAPHUKOBBIN (D (PEKT, TEXHOTOTHS, MaTEPHAIIBL.

®usnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIHJ, H30TOIbI, PaJUOAKTUBHOCTB,
MOJIEKYJIa, JJICKTPUUECKUN 3apsisl, MPOBOAHUKU, TOJYIPOBOTHUKH, IUIJICKTPUKH, (HOTOIIEMEHT,
BEIIIECTBO, TENO, OOBEM, arperaTHOe COCTOSTHHME BEIIECTBA, Tra3, pacTBOpP, PACTBOPUMOCTH,
KpUCTAJIMUECKass peniéTka, CIUiaBbl, (pU3MYecKHe BEIUYUHBI, €AMHULBI U3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE€37b1, COTHIIE.

buonorust:  ¢ortocunTes, apixaHue, Ouocdepa, BSKOCHCTEMA, MUHEpaJbHbIE  YIOOpEeHHs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MuHEpabl, TOPHBIE TOPO/BI, TIOJE3HbIE UCKOMAaeMbIe, TOTIUBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS TPOT'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ysIbTaThl OCBOEHUS MPOrpamMMbl OCHOBHOIO OOLIEro 0Opa3oBaHUs JOCTUrAKOTCS B
Xxoie 00y4eHUs XUMHMM B €IMHCTBE y4eOHOW M BOCHHUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBHU C
TPaZULUOHHBIMU POCCHUMCKMMH COLIMOKYJBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMH ILICHHOCTSIMH,
OPUHATHIMH B OONIECTBE MpaBWIAMH W HOPMaMH TIOBEJCHHUS M CIIOCOOCTBYIOT IMpolieccaM
CaMOMO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALNHU 00YYarOIIUXCS.

JIMYHOCTHBIE pPE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
IO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAalUH U PACIIMPEHHUE OIbITa ACSATEIBHOCTH Ha €€ OCHOBE, B TOM
YUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTTUTAHUS:

LIEHHOCTHOT'O OTHOILUEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHUUECKOMY U HAYYHOMY HACJIEIHUIO,
HNOHUMAaHMsI 3HAYEHHUs XMMUYECKOM HAyKU B JKM3HHM COBPEMEHHOr0 OOILIECTBa, CIOCOOHOCTH BIIAAETh
JIOCTOBEPHON WH(pOpPMAIUEH O MEPEIOBBIX JOCTHKCHHSIX U OTKPBITHSIX MHPOBOH M OTEYCCTBEHHOM
XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPA U OOILECTBA;

2) rpaKIaHCKOr0 BOCIIHMTAHHUS

IIPEJCTaBICHU O COLMAIBHBIX HOpPMax M IPaBWJIAX MEKIMYHOCTHBIX OTHOLIEHMH B KOJUIEKTHUBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4EOHOMCCIIEIOBATEIhCKOM,
TBOPYECKOM M APYTUX BUAAX AESITEIbHOCTH, FTOTOBHOCTU K pa3HOOOpa3HON COBMECTHON J1E€ATENbHOCTH
IpU BBIIOJHEHUU Y4eOHBIX, IO3HABATENIbHBIX 3aJay, BBIIOJIHEHUU XHUMHYECKHX 3KCIIEPHUMEHTOB,
CO3/1aHUM y4eOHBIX MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHMIO M B3aMMOIIOMOIIIM B IIpoLiecce 3TOH
y4eOHOW JesATENbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEIECHUE U MOCTYNKU CBOMX TOBApHUIIEH C
IIO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS IOCIEACTBUI IIOCTYIIKOB,;

3) IEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPEIACTABICHUSA O BEUIECTBE M XHUMHMUYECKOW peaklM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABJIAIOLIME OCHOBY /U1 IOHMMAHHUS CYIIHOCTH
HAyYHOM KapTHHBI MHpA, NPEJCTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI HPHUPOJBI,
B3aUMOCBS35X YEJI0BEKA C IIPUPOJHOMN CPEIoH, O POJIU XMMHUH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEH;
[I03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJTy4Y€HUE HOBBIX 3HAHUN MO XUMUH, HEOOXOAUMBbIE 115
OOBsICHEHUS! HaOJIOJJaeMbIX MPOLIECCOB U  SBJICHUHM, IMO3HABAaTElIbHOM, WHPOPMALMOHHON U
YUTATEIbCKON KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThl C y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JIMUTEPATYPOH, JOCTYIHBIMH TEXHUUECKHUMHU CPEICTBAMU MH(OPMALIMOHHBIX TEXHOJIOTUH;
UHTEpeC K OOY4YeHHMI0O M T[O03HAHHIO, JIHOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOH M HCCIIEAOBATENbCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00yUYeHUs B ajbHeHIIEM,;

4) opMupOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOILICHHMS K CBOEMY 3IO0pPOBBIO, YCTaHOBKM Ha
3I0POBBIN 00pa3 *KHM3HU, OCO3HAHME TIOCIIE/ICTBHI U HETPUATHE BPEIHBIX NPUBBIYEK (YMOTpeOICHHS
QJIKOTOJIs, HAPKOTHKOB, KYpPEHHs), HEOOXOJAMMOCTH COOJIONCHHUS TMpaBWI O€30MacHOCTH IpU
oOpallleHnu ¢ XUMUYECKUMH BEIIECTBaMU B OBITY U peasIbHOM JKU3HH;

5) TPy/A0BOr0 BOCIIMTAHHUS .

UHTEpeC K MPaKTHYECKOMY H3yUEHHUIO MpodeccHil u TpyJa pa3MyHOro poja, YBaXeHHE K Tpyay U
pe3yapTaTaM TPYIAOBOW JIEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUN 110
XUMHUH, OCO3HaHHBIA BHIOOP WHIAMBUAYAJIbHONW TPAEKTOPUH IMPOJOJDKEHUS OOpa3oBaHMs C Y4ETOM



JUYHOCTHBIX WHTEPECOB M CIHOCOOHOCTHM K XUMHUH, OOIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCHEIHOW Tpo(heCCHOHATBFHON JEATEIPHOCTH M PAa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJlanTUPOBATHCS B IPO(ECCHOHATILHOM cpelie;

6) 3K0J10rM4eCcKOro BOCIIHTAHUS

IKOJIOTMYECKH IIeJIecO00pa3Hoe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HHM Ha 3emiie, OCHOBE ¢
CyIIIECTBOBaHMS, TTOHMMaHUE IICHHOCTH 3J0pPOBOTO M Oe3omacHOro oOpasza >KM3HHU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (HU3MYECKOMY W TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHME IIEHHOCTH
coOnrofeHusT TIpaBmI 0€30MAaCHOTO TIOBENEHUSI MPU paboTe C BEHIECTBAMH, a TAaKXKE B CHUTyaIUsX,
YIPOKAKOUIUX 3I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TIPUMEHATh 3HAHUWA, IOJIydaeMble NIPU HM3YyYEHWH XUMHUHU, MJIs PEIICHUs 3ajad,
CBSI3aHHBIX C OKPYKAIOIICH MPUPOAHOU CPEAOM, JJIsI TIOBBIIIICHUSI YPOBHS SKOJOTHUECKOU KYJIbTYPHI,
OCO3HAHHS TJIO0ATBHOTO XapaKTepa JKOJOTHYECKHX MpoOJIeM M MyTeH HMX pEeHIeHHsS MOCPEICTBOM
METOAOB XHMMHU, SKOJIOTHUYCCKOI'O MBIIIJIICHUA, yMeHI/Iﬂ pyKOBOI[CTBOBaTBCSI UM B HOSH&BﬁTGJ’IBHOﬁ,
KOMMYHHKATHUBHOW U COLIMATILHOM MPaKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeI[MeTHI)IX pe3y.HI>TaTOB BBIACTIAKOT 3HAYUMBIC IJISI (1)OpMI/IpOBaHI/I$[ MHpOBOB?;pCHI/IH
oOrIeHayYHbIe MTOHATHS (3aKOH, TEOPHs, IPUHIIKII, THITOTE3a, (aKT, CUCTEMAa, MPOLIECC, IKCIICPUMEHT U
JPyroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAaHUU W3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABIEHUE O LIEJIOCTHOM HAyYHOH KapTHHE
MHpa, U YHHBEpCaJbHbIC y4eOHbIC NeiCTBUS (MIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIIATUBHEIC),
KOTOpBIC 00ecreynBaloT (OPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSATEIHHOMY IUIAHUPOBAHUIO H
OCYIIECTBICHUIO yUeOHON JAEATEIbHOCTH.

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AeiicTBUS

Ba3oBble JIoruyecKue JeiicTBUA:

YMGHI/H[ HCIIOJIB30BAaTh HpI/IéMI)I JIOTHYCCKOT'O MBIIIJICHUS HpI/I OCBOCHHNU 3HaHI/If/'I: paCKpI)IBaTB CMBICJI
XMUMHUYECKUX TOHITUH (BBIACIATH UX XapaKTePHbIe MPHU3HAKH, YCTAHABINBATH B3aUMOCBS3b C IPYTUMH
MOHATHSMH), HMCIOJb30BaTh MOHATHS IS OOBSICHEHHS OTACIbHBIX (DAKTOB W SIBJICHUH, BHIOMpATh
OCHOBAHHUA U KpI/ITepI/II/I JJIA KHaCCI/Iq)I/IKaHI/II/I XUMHUYCCKUX BCHICCTB U XHUMHUUYCCKUX peaKuHﬁ,
YCTaHaBJ'[I/IBaTI) HquHHHO'CHCI[CTBCHHBIG CBsI3HU MC)KI[y 06’beKTaMI/I I/ISYLIGHI/H[, CTpOI/ITI) JIOTUYECCKHUC
paccyxaeHus (MHIYKTHBHBIC, ISIyKTUBHBIE, 10 AHAJIOTHH), JIEJIaTh BHIBOBI U 3aKITIOYCHUS,

yMEHHE TMPUMEHATh B TMpPOIECCe TMO3HAHUSA TOHATHA (MPEIMETHBIE U METalpeJIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICNIM, HCIOJIb3yeMble B XUMHH, MpeoOpa3oBBIBATh IIUPOKO
HpI/IMCHﬂeMBIG B XHUMHU MOJICIIBHBIC HpeILCTaBJ'IeHI/Iﬂ - XI/IMI/I‘ICCKI/Iﬁ 3HAK (CI/IMBOJ'I 3J'IeMeHTa),
XUMHU4eckas popmysa U ypaBHEHHE XUMHYECKON peaklMy — MpU PEelIeHNH y4eOHO-T103HABATEIbHBIX
3a/a4, ¢ y4€TOM OSTHUX MOJENbHBIX MPEICTaBICHUHN BBISBISATh U XapaKTEPHU30BATh CYIIECTBEHHBIC
HpI/ISHaKI/I I/I3y‘~IaCMI)IX O6’BGKTOB — XUMHWYCCKHUX BCIICCTB U XUMHUYCCKUX peaKuHﬁ, BBISABJIIATH 06HII/I€
SaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJ'IC)ICTBeHHI)IG CBSIB U HpOTHBOpC‘II/Iﬂ B I/ISyIIaeMBIX HpOIICCCElX 158
SIBJICHUAX.

ba3zoBble ucciienoBarebckue 1eHCTBYSA.

YMGHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KA4CCTBC I/IHCTPYMCHTa IIO3HAHHUS, a TAKXE B
Ka4ueCTBE€ OCHOBBI IJIs1 CI)OpMI/IpOBaHI/ISI THUIIOTE3bI 110 HpOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBbBIX
CYKJICHUH;

MPUOOpPETEHHUE OIBITA 0 TUIAHUPOBAHUIO, OPTAaHHU3AIMH U MPOBEICHUIO0 YICHUIECKUX IKCIIEPUMEHTOB,
yMeHHE HaOmoAaTh 3a XOJOM TIpOllecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3ynbTart,
dbopmynupoBaTh O0OOIICHHWS W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIEAOBAHUS,
COCTaBIISITh OTYET O MPOIeTaHHON padoTe.



Paborta ¢ unpopmanmeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh M MHTEPIPETHPOBATh MH()OPMANNIO PA3IMYHBIX BHIOB U (OpPM
IPEICTABICHUS, TMONyYaeMyl M3 pas3HbIX HCTOYHHKOB (HAyYHO-NIOMYJSIpHAs —JIATEpaTypa
XMMHUYECKOTO COJICpPIKaHMs, CIPaBOYHBIC MOCOOMS, pecypchl MHTepHeTa), KPUTHYECKH OICHUBAThH
IPOTHBOPEUYHMBYIO U HEJOCTOBEPHYIO HH(POPMALIHUIO;

YMEHHE NPUMEHATh pA3IMYHbIE METOABl W 3alpochl NPU TOMCKE W oTOope wuHbopManuu u
COOTBETCTBYIOUIMX JAHHBIX, HEOOXOMUMBIX ISl BBIOJHCHHS Y4eOHBIX W TO3HABATENBHBIX 3a]ad
ONpEeNeIEHHOTO THMA, TNPUOOPETECHHE OIbITa B O0JACTH HCHOJB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJCHUE KYJIbTYPOH AaKTHBHOTO WCIOJIb30BAHUS PAa3JIMYHBIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBHIOMPATh ONTUMANBHYIO (popMy IpeacTaBieHUsS MH(POpMAIUN
¥ WUIIOCTPUPOBATH pPEIIaeMbIe 3aJaudl HECIOKHBIMH CXeMaMH, JuarpaMMaMH, OpyruMu (opmaMu
rpaduku 1 UX KOMOUHAITUSAMU,;

YMEHHUE HCIOJBb30BaTh M aHAIM3UPOBATH B Mpolecce y4eOHOM M MCCIIe0BATENbCKON NesTETbHOCTH
uH(pOpMaNMIO O BIMSHUHM MPOMBIIUIEHHOCTH, CEIbCKOTO XO3AHCTBa M TPAHCHOPTAa Ha COCTOSHHE
OKpY Karollel TPUPOTHOI Cpe/bl.

KoMMyHUKATHBHBbIE YHHBepPCcaJbHbIE YUeOHbIe JelcTBHA:

yYMEHHS 33J[aBaTh BONPOCHI (B X0ze Auanora u (KiM) AUCKYCCHH) MO CYIIECTBY OOCYXIAeMOM TEMBl,
(GOopMyITHPOBATH CBOM IPEIT0KEHHUSI OTHOCUTEIBHO BBIMOITHEHUS MIPEUI0KCHHON 33/1a4H,;

YMEHHS TPEJCTaBIATh IOJY4YEHHBIE pe3yJbTaThl I03HABATEIbHOW JESATEIBHOCTH B YCTHBIX U
NUCBMEHHBIX TEKCTaX; JIENaTh MPE3CHTAIIO PE3YJIbTATOB BHIMIOJIHEHUS XMMUYECKOTO IKCIIEPUMEHTA
(mabopaTopHOTO OMBITA, JTAOOPATOPHOM PAOOTHI MO HMCCICIOBAHMIO CBOWCTB BEIECTB, y4eOHOTO
IPOEKTA);

yMeHHS y4eOHOrO COTpyJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABaTENbHON U
UCCIIEIOBATEIBLCKON JIEATEIILHOCTH MPH PEUICHWH BO3HUKAIOLIMX MPOOJIEM Ha OCHOBE ydéTa OOmImX
MHTEPECOB M COrJIacoBaHUs mo3uluil (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC HITYpMBI»,
KOOpJIMHAIIUS COBMECTHBIX JI€MCTBUH, ONpe/ereHne KPUTEpUEB MO OLEHKE KauecTBa BBINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHBIE yHHBepcaJIbHbIe YUeOHbIE TeiiCTBUA:

YMEHHE CaMOCTOSITENIbHO  ONPEACISATh LEeNH JEATENbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENBbHOCTb, BHIOMpaTh Hambosee
3¢ deKTUBHBIE CIIOCOOBI pelIeHUs] YYeOHbIX U MO3HABaTEIbHBIX 3a7a4, CAMOCTOATEIBHO COCTaBIIAThH
WIM KOPPEKTUPOBATh MPEUIOKEHHBIA AITOPUTM JEWCTBUU INPU BBINOJHEHUN 3aJaHUN C y4ETOM
NOJyYeHUs] HOBBIX 3HAHWH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsiX, OIECHHUBATH
COOTBETCTBUE MOJYYEHHOTO pe3yjbTaTa 3asBJICHHOH IeNM, YMEHUE HCIOJIb30BaTh U aHAIM3HPOBATH
KOHTEKCTBI, IpejlaraeMble B YCIIOBUH 3a/laHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOSHHIO O00S3aTEIHHOTO COACPIKaHUS, YCTaHOBJIEHHOTO
JaHHOM (enepanbHONH paboyeil MporpaMMoid, BBIIEISIOT. OCBOCHHbIE OOYYalOIIUMHCS Hay4dHBIE
3HaHUS, YMEHUS U CIIOCOObI JeicTBUH, cnennduyeckre sl TPeIMETHON 00nacTi «XUMUS», BHUJIBI
NEeSITETTHHOCTH TI0 TTOJTYYSHHI0 HOBOTO 3HAHMSI, €T0 HHTEPIIPETAINH, TIPEOOPa30BaHHUIO M IPUMEHEHHIO
B Pa3NIMYHBIX YYEOHBIX U HOBBIX CHTYaIIHsX.

K xoHiy obyuenus B 8 kjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTh y O0YYAIOIIUXCS YMEHUI:

® DACKpBIBATh CMBICT OCHOBHBIX XHUMHUYECKUX TMOHSATHHA: aTOM, MOJIEKYyJa, XUMHUYECKUH DIIEMEHT,
IPOCTOE BELIECTBO, CJIOKHOE BEHIECTBO, cMech (OJHOpOJHAs M HEOJHOPOIHAs), BAaJCHTHOCTS,
OTHOCHTEIIbHASI aTOMHAasi M MOJIEKYJISIpHasl Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,



MaccoBasi O XMMHUYECKOTO 3JIEMEHTa B COCIMHEHMH, MOJIAPHBI 00BEM, OKCHA, KHUCIIOTA,
OCHOBAaHME, COJb, OJEKTPOOTPULATEIBHOCTb, CTENEHb OKUCJIEHUS, XUMHUYECKas peakIus,
KJaccu(uKalusl peakUMid: peakluM COEAWHEHMs, peakLUM pas3JokKEeHHs, peaklUM 3aMeleHMS,
peakiuu oOMEHa, 5K30- U IHIOTEPMHUYECKHE PEaKIHH, TeIoBOH 3(deKT peakuuu, sSApo aToma,
QJIEKTPOHHBINA CIIOM aToMa, aToMHas OpOWTadb, pajuyC aroMma, XMMHUYEcKas CBsA3b, IOJIApHAs U
HEMoJIsIpHasi KOBAJIEHTHAasl CBs3b, MOHHAsl CBA3b, MOH, KATHOH, AHUOH, PAcTBOp, MaccoBas [0Js
BelecTBa (IPOLEHTHAsE KOHIIGHTPALUs) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKHX IMOHATUN U NPUMEHSTh 3TH IOHATHS MpU
ONMCAaHUU BEUIECTB U UX MPEBpAILECHUH;

® [ICII0JIb30BATh XMMMYECKYI0 CHUMBOJIMKY JUIsI COCTaBlIeHUS (GOpMyJ BEIIECTB M ypaBHEHUH
XAMHUYECKUX PEAKLHUN;

® ONpe/IEIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHUSX, CTENEHb OKUCIIEHUS
JJIEMEHTOB B OHMHApHBIX COEOUHEHMSX, NPUHAMIEKHOCTh BEIIECTB K OIPEAEIEHHOMY KJIAcCy
COeIMHCHUHN 1O (QopMyiiaM, BUJ XUMHUYCCKON CBsi3u (KOBaJICHTHAs M HMOHHAS) B HEOPraHUYECKUX
COEJIMHEHUSX;

e packpeiBaTh cmbici [lepuonnueckoro 3akona [[. M. MeHneneeBa: AEMOHCTPUPOBATH MOHUMAHHUE
HEePUOIUYECKOM 3aBUCUMOCTH CBOMCTB XMMHYECKUX JIEMEHTOB OT UX NojoxeHus B [leproanueckoit
CUCTEME, 3aKOHOB COXPAHEHHsS MacChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOIO
y4€HUs, 3aKoHa ABOTraapo;

®ONHCHIBATD M XapakTepu3oBaTh TaOmMuHylo (opmy Ilepruogmueckoil CHCTEMBI XHMHUYECKHX
3JIEMEHTOB. pa3iuyarh MOHITUS «rjaBHas moxarpymmna (A-rpymnma)» u «mobovnas noxarpymmna (b-
rpyIIa)», Majible U OONbIIME MEPHOJbI, COOTHOCUTh OOO3HAUCHHUS, KOTOPbIC MMEIOTCS B TaOiuile
«[lepuomgnueckass cucrema xumudeckux osnaemeHTtoB [l W. MenzgeneeBa» ¢  4YUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsii siapa, OOIlee YUCIIO
3JICKTPOHOB U PACIPEICIICHUE UX 10 MJICKTPOHHBIM CJIOSM);

® KJIACCU(PHUIIUPOBATh XUMHUYECKHE DJICMEHTHI, HCOPraHMYECKUE BEIIECTBA, XUMUYECKUE peakimu (1o
YHCITy U COCTaBYy YYaCTBYIOIIMX B PEaKIIMU BEUIECTB, M0 TeIUIOBOMY 3 dekTy);

® XapaKTepu30BaTh (OMUCHIBATH) OOINME XWMHUYCCKHE CBOWCTBA BEIISCTB PAa3IMYHBIX KJIACCOB,
NOJTBEPXKJIasi OINKCAHUE MPUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHHMH COOTBETCTBYIOIIHMX XHMHUYECKUX
peaKkuuu;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
IIPOTEKAHUSI XMMUUYECKUX TPEBPAIIECHNAN B PA3JIMUHBIX YCIOBHSX;

® BHIYKCIIATE OTHOCUTENIBHYI0 MOJIEKYJSIDHYHO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIIO
XMMHMYECKOT'0 JIEMEHTa 10 (OpMyJie COETUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH
pacy€Thl 110 YpaBHEHUIO XUMHUYECKOH peakliny,;

® [PUMEHATh OCHOBHBIE OIEpPALMM MBICIUTEIBHOW ACSITEIBHOCTH — aHAJIU3 M CHHTE3, CpPaBHEHME,
000011IeHNE, CHCTEeMAaTH3alluI0, KITaCCU(UKAIIUIO, BBISIBIIEHNE TPUYHMHHO-CIIEACTBEHHBIX CBSI3EH — NS
U3YYEHHS CBOMICTB BELIECTB M XMUMHYECKHX pEaKIMi, €CTECTBEHHO-HAYYHbIE METOJAbl MO3HAHUS —
HaOJII0ICHUE, U3MEPEHHE, MOJICTUPOBAHNUE, SKCIIEPUMEHT (peabHBIA U MBICIICHHBIN);

e cJie/IoBaTh IpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW MOCYI0M U 1ab0paTopHbIM 00OpYyAOBaHUEM, a
TaKXke IMpaBUjaM OOpallleHHsl C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH I10 BBIIOJHEHUIO
Ja00PATOPHBIX XUMHUYECKHUX OTBITOB 110 MOJIYYCHUIO U COOMpPAHHIO ra3000pa3HbIX BEIeCTB (BOIOPOA
U KHCJIOpOJa), TPHUTCOTOBJICHUIO pPACTBOPOB C OMpEACIEHHONW MAacCOBOW JOJiei pacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOAMTH XWMHUYECKHE SKCIIEPUMEHTHI M0 PACIIO3HABAHHUIO PAcTBOPOB
IIEJI0YeH U KMCIIOT C TIOMOIIIBI0 MHIUKATOPOB (JTakMyc, (eHoN(TaIeHH, METHIIOPAHXK U IPYTHUE).



K xonmy oOydenust B 9 kJjacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTb
c(hOpMUPOBAHHOCTD Y OOYYAFOIINXCS YMECHHIA:

® PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, 3JEKTPOOTPULATEIBHOCTD,
CTETIEHb OKHCICHHS, XMMHUYECKas peakiys, XUMHUECKasi CBS3b, TEIUIOBOH A(PQPEKT peakluu, MOJIb,
MOJIIpHBIA O00BEM, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIMUTHI, SJIEKTPOJUTHUECKAs] JAUCCOLMALIMS,
peakuu HOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBecHE, OOpaThMble W HeoOpaTHMBbIe
peaKuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTAHOBIICHUE, aJUIOTPONHUs, aM(OTEPHOCTb, XHMHUYECKash CB3b (KOBaJICHTHAs, HWOHHAs,
METaIUTMYECKas), KpUCTAIMYECKAss PEHIETKA, KOPPO3HsS METAIIOB, CIUIaBbl, CKOPOCTh XMMHYECKON
peaxuu, npeaensHo nomyctumas konuentpanus [1JIK Bemectsa,

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITHM M IPUMEHATH 3TU IMOHATHUS IpU
OINMCAHUU BEUIECTB U UX MPEBpaIlleHUH;

® [ICII0JIB30BATh XHMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBjieHUS (OpMysa BEUIECTB U YypaBHEHUU
XUMUYECKHUX PEaKIIHii;

® OIIPEJIENISITh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUSI XUMHUUECKHUX 3JIEMEHTOB B COEAMHEHUSAX Pa3INYHOIO
COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY KJacCy COEAMHEHUH 1o dopMmynaMm, BHI
XMMHUYECKON CBSI3U (KOBAJICHTHAsI, MOHHAS, METALIMYECKAsl) B HEOPTaHMUYCCKUX COCIUHCHUSX, 3apsijl
MOHA 10 XMMHUYECKOH (opMyJie, XapakTep Cpebl B BOJHBIX pacTBOPAaX HEOPraHUYECKUX COECTUHEHUH,
TUI KPUCTAJUTMYECKOMN peléTKH KOHKPETHOTO BEIIECTBA,;

e packpeiBaTh cMmbica Ilepuogmueckoro 3akona JI[. M. MeHneneeBa W JI€MOHCTPUPOBATH €ro
MOHMMAaHMUE. OIHUChIBATh W XapakTepu3oBath Tabaumunyro Qopmy Ilepuoanueckoit cuctemsl
XMMUYECKUX 3JIEMEHTOB. pa3jinyarh IOHATHS «rjaBHas mnoarpymnma (A-rpymma)» u  «moOouyHast
noarpymnma (b-rpymma)», Masbie u 00JIbIINE TEPUOJIbI, COOTHOCHTh 0003HAUCHHSI, KOTOPBIE UMEIOTCS B
NepUOANYECKON Taliuie, € YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHMSI aTOMOB XHUMHYECKHX
9NIeMEHTOB (COCTAaB M 3apsia si/ipa, oOIIee YKCIIO NEKTPOHOB M PACIPEICICHUE UX MO 3JICKTPOHHBIM
CIIOSIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B U3MEHCHHH CBOWCTB 3JIEMEHTOB U UX COCAWHEHHI B
npejienax MajbIX MEPUOOB U TJIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

e K1acCU(HUIUPOBATh XUMHUYECCKUE DIIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKHE peakiuu (mo
YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY 3((eKTy, Mo H3MEHEHHIO
CTETICHEH OKUCIICHHSI XUMHUYECKHUX JIEMEHTOB);

e xapakTepu3oBaTh (OMHUCHIBATh) OOIMUE W CHEIUPHUYSCKHE XUMHYCCKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOJATBEP)KJasi OMNHMCAHWE NPUMEpPAMU MOJEKYJISIPHBIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX pEaKLUH;

® COCTABJIATh YPABHEHMSI JIEKTPOJUTHUYECKON UCCOLMALMU KHUCIOT, LIEN0Yed M Cojiel, MOJHbIE U
COKpAIllEHHBbIE YpPaBHEHUs pPEaKIUH HOHHOTO OOMEHa, YpaBHEHHs peakluil, MOITBEP’KAAIOLINX
CYILLIECTBOBAHHME F€HETHUUECKOM CBSI3U MEX/y BEIIECTBAMU PA3JIMYHBIX KJIacCOB,;

® PaCKpbIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN IOCPENCTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca ITHX PEaKIIHii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPAICHUH B Pa3IMUHbIX YCIOBUSX;

® BHIYKCIIATE OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIIO
XMMHUYECKOT0 3JIeMEHTa 10 (opMyJie COeAMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, IPOBOAUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOH peaklny;



® cOOJTIOIaTh TIPaBHJIA TIOJIB30BaHUS XMMUYECKON TTOCYIOHN U JIA0OpaTOPHBIM 000PYIOBaHUEM, a TAKIKE
nmpaBuiia OOpamieHusl C BEIIeCTBAMU B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYUYECHHIO U COOMPAHUIO ra3000pa3HbIX BElIeCcTB (aMMHaKa
U YIJICKUCIIOTO Tra3a);

 [IPOBOJIUTH PEAKIIMHU, TIOJTBEPKIAIONINE KAUeCTBEHHBIM COCTaB Pa3jIMYHbBIX BEHICCTB. PacliO3HABATH
OTIBITHBIM ITYTEM XJIOPHUI-, OpOMUI-, HOIUI-, KapOoHat-, pocdart-, cunukar-, cynbhar-, THAPOKCHI-
WOHBI, KATUOHBl aMMOHHSI W HMOHBI M3yYEHHBIX METAIIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPTaHMYECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIC OIEPAIMM MBICIIUTEIBHOW ACSITENFHOCTH — aHalW3 W CHHTE3, CpPaBHECHUE,
0000111eHIEe, CHCTEMAaTU3alINIO, BBISBIICHUE MIPUINHHO-CIICICTBEHHBIX CBS3CH — JJIsI U3YUCHHS CBOWCTB
BCIICCTB M XMMHYECKHX PEAKIMH, eCTCCTBCHHO-HAY4YHBIC METOJIbl IIO3HAHUS — HAOIIOJCHUE,
U3MEPEHUE, MOICIUPOBAHUE, IKCIICPUMEHT (peallbHbIN U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuyecTBO 4acoB
Ne HaumeHoBaHue pa3eioB U DaexkTpoHHbIe (UG pPOBHIE)
KonTpoJibHbIe IIpakTH4eckune
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pazgen 1. IlepBoHayaibHble XMMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoteka [JOK
MIPAKTUYECKOU ESTETBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XMMHYECKHE 15 1 bubnuoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3jien 2. BaxkHelime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucinorax 3 1 but6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Torsitue 00 5 1 1 Bubnuoreka LIOK
OCHOBaHMSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KIIACCHI 1 1 1 bubmnorexa IJOK

HEOPraHUYECKUX COCIUHEHU

Utoro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoauueckuii 3akon u [lepnoauyeckas cucrema xummudeckux 3jemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoOB.

XuMuueckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE pPeakuumn




[lepronnueckuii 3aK0H U
Ilepnonnueckas cucrema

bubnuoreka LIOK

31 XUMHUYECKHX deMeHToB /. U. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aTroma
XHUMHYECKas CBSI3b.
3.2 OKHCIUTEIBHO- 8 bubmotera [JOK
https://m.edso0.ru/7f41837¢c
BOCCTAaHOBUTCIIBHBIC PCAKIITNN
bub6nuoreka LIOK
Hroro no paszeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




9 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iejioB H TeM uudpoBbIe
Ne n/m P Konrpoabnbie IIpakTuyeckue (ncpp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO M XuMH4YecKkHe peakiun
11 [ToBTOpenue u yrnyOiaeHue 3HAHHIA 5 1 bubnmnoreka [JOK
' OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bu6muoreka [IOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIUS. 8 1 1 bubnmnoreka [JOK
' XUMHUYECKUE PEAKIUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. Hemera/iibl 4 UX cCOeMHEHNSA
51 OO6m1as XxapakTepucTUKa XUMHUECKUX 4 1 bubnmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorensl https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XUMUYECKIX
2.2 anemeHToB VIA-Tpymmel. Cepa u e€ 6 Bubmmorexa [IOK
' PYTHRL L-ep https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmmorexa [TOK
' A ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO6m1as XxapakTepuCTUKa XUMHUECKUX
24 snemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 bubmorexa LIOK
' ) PYIHBL: poa https://m.eds00.ru/7f41a636
KPEMHUI U UX COCTUHEHHUS
Hroro mo pazneny 25




Pa3znen 3. MeTa/liIbI 4 UX COeIUHEHUS

. bubnuoreka [{OK
3.1 Obmpae cBoHCTBa METLIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [{OK
3.2 Baxkneiiine MeTalIbl ¥ UX CO€TUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Paszjnen 4. Xumusi u oxkpy:xaiomas cpeaa
4.1 BemectBa 1 MaTepuabl B )KAU3HU YEIOBEKA 3 bubmorexa LIOK
' B p https://m.edso00.ru/7f41a636
HWroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa TTOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




MNOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie  IIpakTuuyeckue
n/m Bcero U3y4yeHHusi  oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumuu. Posib Xumuu B KU3HU 1 03.09 bubnnorexa HOK
yenoBeka. Tena u BemecTna ' https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
2 [TonsATHE O METO/IAX MO3HAHUS B XUMUHU 1 05.09 https://m.edsoo.ru/fod227e
[Tpaktrueckas padota Ne 1 «IIpaBuia
paboThl B 1a00paTOpUn U NPUEMBI bubnmoreka [JOK
3 1 10.09
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHuEM»
Uucteie BemecTBa U cMec. CriocoOsl bubnmoreka [JOK
4 . 1 12.09
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3znenenue cMmeceii (Ha mpumepe 1 17.09 bubmorexa HOK
8 | 1 TIpHMED ' hitps://m.eds00.ru/ff0d28c8
OYHCTKH ITIOBApEHHOM COJIN)»
bu6mmorexa [JOK
0 ATOMSI i1 MOTEKY b1 L 19.09 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHTBI. 3HAKH 1 2409 bubmuoreka [JOK
(cMMBOJIBI) XUMHUECKUX SJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 26.09 httos://m.edsoo.ru/fod2a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YICHHE 1 01.10 https://m.edsoo.ru/ffod2d50
bub6mmoreka [IOK
1 . 1 1
0 3aKOH IMOCTOSIHCTBA COCTABA BEIICCTB 03.10 https://m.edsoo.ru/ffod2eae




Xumnueckas ¢popmysna. BaneHTHOCTD
aTOMOB XMMHYECKHUX JIEMEHTOB

OtHocuTeNIbHAs aTOMHAs Macca. bu6mmoreka [IOK
11 08.10
OTtHOcuTENbHASI MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHUMHAYECKOr0o 10.10 bu6mmoreka [JOK
JJIEMEHTA B COEAMHEHUH ' https://m.edso0.ru/ff0d350c
13 KomuuectBo BemecrBa. Moib. 15.10 bu6mmoreka [JOK
Monsipaas Macca ' https://m.edso00.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. 17.10 bubmuorexka [JOK
XuMmudeckas peakius ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus NPOTEKAHUS bubnmoreka [JOK
15 . 22.10
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. 24 10 bubnmoreka [JOK
XuMHYECKHE YPaBHEHHS ' https://m.edsoo.ru/ff0d3b88
BrrunciaeHus: KoJau4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKUX 05.11 bubmorexa LHOK
= . yp ' https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMHueCKuX peakiui
18 (coemuHeHus, pa3aoKeHUS 07.11 Bubmaorexa ITOK
P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHnuKIoneauct. O6o0eHne u 12.11 bubmmorexa [JOK
1 ARET. DODT ' https://m.edso0.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAaHUI
20 KonTponsnas padora Nel no teme 14.11 bubnnorexa [JOK
«BemecTBa 1 XUMHYECKHUE PEAKLIUN» ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras BuG OK
21 Bo3ayxa. Kucmopon — snement u 19.11 nosmorexa I1

npoctoe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e




du3znyeckue U XMMHUYECKHE CBOICTBA

bu6nmnoreka [JOK

22 Kuca0posa (peakiiui OKUCIICHUS, 21.11 httos://m.edsoo.ru/f0d4614
ropenue). [Tousatue 06 okcumax
CriocoObI MOTy4eHUsT KUCIIOPO/ia B

23 JnabopaTopuu iqn OMBII_HJ'ICHI:-IOI([:TI/I 26.11 bubmorera [JOK

patop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
Tennosoii 3¢ ekt xumuueckon
peakuuu, NOHATUE O bubnuoreka [IOK

24 28.11
TEPMOXMMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo0.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
Tornuso (HedTh, Yroiab U METaH).

25 3ar XSHGI-EI/IG(l];OS yra CITOCOOBI iro 03.12 bubmorexa LHOK

P A%, ' https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALCHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «[Tomydyenue u coOMpaHue KHCIOpOIa 05.12 bubmmorexa [JOK
yi . p poaa, ' https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTB»

97 Bonopon — anemeHT u mpocroe 10.12 bubnuoreka [IOK
BeniecTBO. HaxoxaeHue B nmpupo/ie ' https://m.edsoo.ru/ff0d4dd0
DOu3nUeCcKue U XUMHUYECKHUE CBOMCTRA bubmuorexa [JOK

28 12.12
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

bu6mmorexa [JOK

29 [ToHsiTHE O KUCIIOTAX U COMSAX 17.12 https://m.edsoo.ru/fod50d2

30 Crioco0bI TToTy4eHus BOAOPO/Ia B 19.12 bubmuoreka [JOK
naboparopun ' https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme

31 «ITomyueHne u cobupaHue Bogopoa 24.12 bubmorexa [JOK

7 P HOPOAR, ' https://m.edso0.ru/ff0d4f42
W3YyUYEHHE €ro CBOHCTB»
32 MounsipHbiii 00BEM ra3oB. 3aKOH 26.12 bubnnorexa [JOK




ABoraapo https://m.edsoo.ru/ff0d542e
Breraucnenus 00b€Ma, KOJIMYECTBA
33 BEIIIECTBA ra3a 110 €ro M3BECTHOM 14.01 bubmorexa LHOK
B . y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA WIH 00BEMY
Brruucienns 00bEMOB ra3oB 1O

34 ABHEHUIO PEAKIIMHA HA OCHOBE 3aKOHA 16.01 bubmmorexa LOK
P < P . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH Ta30B

35 ®uznyecKre 1 XUMHYECKHE CBOMCTBA 2101 bubnmoreka [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonstue 00 23.01 bubmuoreka [JOK
WH/IUKATOpaXxX ' https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurtens. HacbllieHHbIE

37 M HEHACHIIIEHHEIE PacTBOPLI. MaccoBas 28.01 bubmorexa LOK

P P ' https://m.edsoo.ru/ff0d5b40
JI0JIsI BELIECTBA B PACTBOPE
[IpakTrueckas pabota Ne 5 mo teme
«[IpuroroBiieHHE PacCTBOPOB C bubmmorexa [JOK

38 .. . N 30.01
onpeAeIEHHON MacCOBOM JT0eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Konrponsnas padora Ne2 o reme 04.02 bubnuoreka [IOK
«Kucnopoa. Boxopoxa. Boma» ' https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCupUKAIIUS, bu6mmorexa [JOK

40 06.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonmyuyeHne U XUMHUYECKUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 11.02 bubmorexa LHOK

' p ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUS: cOCTaB, KJaccu(pUKaIIUs, bubnuorexa [JOK

42 13.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XuUMUYECKHUE CBOMCTBA 18.02 bubnuorexa [JOK




OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [IOK
44 20.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne U XuMHUYEeCKUE CBOWCTBA 95 02 bubnuorexa [IOK
KHCIIOT ' https://m.edsoo.ru/ffOdfee?2
Conu (cpenHue): HOMEHKIIATYPa,
46 CHOCOéBII) HI([)J'I q)eHI/m XI/IMI/I‘{ZSKI/IG 27.02 bubmorera [JOK
. y ' ' https://m.eds00.ru/00ad9474
CBOMCTBA
ITpaktuyeckas pabora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
47 04.03
«OCHOBHBIE KJIaCChl HEOPIraHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHCHUN»
I'enernueckas cBsi3b MEXKy Kilaccamu bubnnorexa [HOK
48 . 06.03
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 0600 11.03
ODHICHHE 1 CHCTCMATHAI SHARHH https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HECOPTaHHYECKUX 13.03 bubmorexa [JOK
o P ' https://m.edsoo.ru/00ad9ela
COCAUHCHHMN
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XUMHYECKHX 3JIeMeHTOB. [loHsTHE O 18.03 bubmorexa OK
' ' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bub6mmoreka [JOK
52 [lepuonnyeckas cucteMa XUMHUIECKHUX 20.03
https://m.edsoo.ru/00ada52c
snemenTtoB JI. 1. Menaeneena
bu6mmoreka [JOK
IT 1.04
53 CPHOARY, TPYIIHL TIOATPYIIKL 010 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX 03.04 bubnuorexa [JOK




sanep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI09eK

https://m.edsoo.ru/00ada342

. bu6mmoreka [IOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit 08.04 https:/m.e dsogru 100adashe
cuctemsl [. 1. Menaeneera
XapakTepruCTUKAa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 10.04 bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [lepuoanueckoro 3akoHa aJist
pa3BuTUs Hayku U npaktuku. J. 1. bubnmoreka [JOK
57 . 15.04
MenneneeB — y4€HbIH, NTEIAror u https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DIEeKTPOOTPHUIIATEIILHOCTh ATOMOB Bu6morexa LLOK
58 XMUMHYECKHUX IJICMEHTOB/ 17.04
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepoyHas padoTa
bubmuoreka [JOK
59 HNonnas xumudeckas CBs3b 22.04 https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XUMHYECKas 94,04 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenomsipHask XUMUYECKast 29,04 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb okHCICHHA 06.05 https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC 13.05 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bu6mmoreka [JOK
64 OKuCIUTEIN U BOCCTAHOBUTEIIH 15.05 https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ned o teme 20.05 bubmuoreka [JOK




«CTpOeHI/Ie aToMa. XMMHYECKas CBSI3b»

https://m.edsoo.ru/00adb486

O06001eHne u cucTeMaTru3aIus 3HaHUI bubnuorexa [JOK
66 1 22.05
3a Kypc 8 kiacca https://m.edsoo.ru/00adb33c
67 PesepsHblil ypok. O60011ieHue u 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O0o01IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoimyecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbie
Tema ypoka Kontpoabubie  IIpakTuuyeckue A bp
n/n Bcero H3y4yeHHUsi  oOpa3oBaTeJbHbIE
padoThI padoThI
pecypchl
[Tepronuueckuii 3aK0OH.

1 [Iepnonnueckas cucrema 1 03.09 bubnuoreka [IOK
XMMHYECKHX 3aeMenToB [I. 1. ' https://m.edsoo.ru/00adb59e
MeHaeneeBa
3aKOHOMEPHOCTH B U3MEHCHUH

2 CBOMCTB XUMHUYCCKHX AJIEMCHTOB 1 05.09 bubmorexa [JOK

N ' https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIIaTypa bubmuoreka [JOK

3 1 10.09
HEOPTAaHUYECKHUX BEIIIECTB https://m.edsoo.ru/00adb7e2
Buibl XUMU4YeCKOW CBSA3U U THUIIBI bubmuoreka [JOK

4 i 1 12.09
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo teme

5 «[ToBTOpenue u yriay0OaeHne 3SHAaHUI 1 1 17.09
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

6 Knaccudukanmst XuMuaecKux 1 19.09 bubmuoreka [JOK
peaKIUii MO pa3IMYHbIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XUMHUYECKON

7 eakiuu. IToHsITHE O TOMOT€HHEIX U 1 24.09 bubmmorexa HOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaAKIIHSIX
[ToHsATHE O XUMHYECKOM PaBHOBECHH.

8 dakTopsl, BIMAIONME HA CKOPOCTh 1 26.09 bubmmorexa [IOK

pbL . p ' https://m.edsoo.ru/00adc28c
XUMHUYECKON peaKIy U TIOJI0KEHUE




XUMHUYCCKOI'0 paBHOBECUA

OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE

bu6mmoreka [IOK

9 01.10
peakuuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIIUTHYECKON
10 uccouuanuu. CUiIbHbIE U ci1adblie 03.10 bubnnorexa LIOK
& HHATHIH. ' https://m.edsoo.ru/00adcd68
BIIEKTPOJIATHI
bu6mmoreka [JOK
11 n I A
OHHBIC YPABHCHHA peakitu 08.10 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUMN 10.10 buGnnorexa LIOK
pvﬂ ' https://m.edsoo.ru/00add5d8
00 DJIEKTPOJIUTUICCKON JUCCOITUAIITN
XMMHUYECKHE CBOUCTBA COJIEU B CBETE
13 npencTaBneHii o6 15.10 bubmorera [JOK
pea . ' https://m.edsoo.ru/00add8b2
ANEKTPOJIATHICCKON TUCCOITUAIITN
[TonsTre o ruaponuse conen
14 O0001IeHNE U CUCTEMATU3ALIMS 17.10 Bubmaorexa ITOK
Hvl H ' https://m.edsoo.ru/00add9d4
3HAaHUHU
[TpakTrueckas padota Ne 1.
15 «Pemenye sKcIepuMEHTAITBEHBIX 22.10 Bubmaorexa ITOK
p ' https://m.edsoo.ru/00addd12
3a1ay»
Kontponbnas pabota Ne2 o teme
16 «DIEKTPOIUTHYECKAS TUCCOLNALIIS 24.10 bubnnorexa LIOK
™ 8 HHAATH. ' https://m.edsoo.ru/00addbfa
XUMUYECKUE PEaKIIMK B PACTBOPaX»
OO01mmas XxapakTeprCcTHKA raJlOTeHOB.
17 XUMHYECKHE CBOUCTBA HA IIpUMEPE 05.11 bubmmorexa HOK
PAMEp ' https://m.edsoo.ru/00addec0
XJIopa
18 XnopoBogopoa. CoJisiHast KUCIIOTA, 0711 bubnnorexka [JOK

XUMHUYECKHUE CBOMCTBA, MOTyUYEHHUE,

https://m.edsoo.ru/00addfe2




IMIPUMCHCHUC

[Tpaktudeckast pabora Ne 2 o Teme

. bubnuorexa [JOK
19 «HonyquI/Iia COJ'IfIHOI/I KHCJIOTHI, 12.11 httos://m.edsoo.ru/00ade104
U3y4eHHe e€ CBOMCTB»
Brrurcnenus mo ypaBHCHHUSIM
20 XUMWYECKUX PEAKIINN, €CIIN OQUH U3 14.11 bubmmorexa LOK
p ’ ' https://m.edsoo.ru/00ade348
peareHTOB J1aH B U30BITKE
21 OO6m1ast xapaKTepUCTHUKA SJIEMEHTOB 10.11 bubnmoreka [JOK
VIA-rpymmst ' https://m.edsoo.ru/00ade488
AnnoTpornHbie MOAU(DHUKAIINH CEPBL.
99 HaxoxpaeHnue cepbl 1 €€ coelMHEHU N 2111 bubnuorexa [IOK
B IIpUpoJie. XMMUYECKUE CBOWCTBA ' https://m.edsoo.ru/00ade64a
cephl
CepoBogopo, cTpoeHue, hu3nIecKue bubnnorexa [HOK
23 . 26.11
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Oxkcuppl cepbl. CepHast KUCIIOTA,
24 (hu3HYecKre 1 XUMUYECKHNE CBOMCTBA 28.11 bubmorexa LHOK
' ' https://m.eds00.ru/00ade802
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JICKAIINE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
MOJTYYEHUST CEPHOM KUCIIOTHI. bubnmorexa [JOK
25 03.12
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adea28
OKPY’KaIOIIEeH Cpeabl COSAMHEHUSIMHU
Cephl
26 Brrunciienne MaccoBoii 1071 BeIXO/a 05.12 bub6mmoreka [JOK
MPOAYKTa PEaKkIu ' https://m.edsoo.ru/00adec8a
97 OO01mas xapakTeprCcTUKA SJIEMEHTOB 10.12 bubnuorexa [JOK

VA-rpynsl. A30T, paclipocTpaHEHHE

https://m.edsoo.ru/00adec8a




B IIpHUpoe, GU3nuecKue u
XUMHUYECKHE CBOUCTBA

AMMHUak, ero pu3nvecKue u

bu6mmoreka [IOK

28 XUMUYECKHUE CBOMCTBA, MOTYyUYEHUE U 12.12 https://m.edsoo.ru/00adeead
IPUMCHCHHE
[TpakTryeckas pabora Ne 3 o Teme

29 «[TomydyeHne aMMuaKka, U3y4eHHE €ro 17.12 bubmorexa LHOK

) Y ' https://m.eds00.ru/00adf004
CBOMCTB»

30 A30THas KUCI0Ta, €€ husnueckue u 19.12 bubnmoreka [JOK
XMMHYECKHE CBOMCTBA ' https://m.edso0.ru/00adf180
Hcnons3oBanue HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPAIBbHBIX

31 00peHnit. XMMHYECKOE 24.12 bubmorexa LOK
yAobp ' . ' https://m.edso00.ru/00adf306
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COEIMHEHMSIMU a30Ta
®dochop. Okcuna dhochopa (V) u

32 Q)ocg)o pHaH ann((I))Ta q)q)prl)sn(qe)cxue u 26.12 bubmorexa LIOK

P o ' https://m.eds00.ru/00adf518
XHUMHUYECKHE CBOMCTRBA, MOJTyYCHHE
Hcnonb3oBanue GochaToB B

33 KauecTBE MUHEPATbHBIX YI0OPEHUH. 14.01 bubnnorexa [JOK
3arpsi3HEeHHE IPUPOTHOI CPeIbI ' https://m.edsoo.ru/00adf68a
dbocharamu
VYriepon, pacopocTpaHeHue B

34 pu E Iel g)mnlr){ecxll)/le U XUMUYECKHE 16.01 bubmmorexa LIOK

p ? e ' https://m.edsoo.ru/00adfc20
CBOICTBa
Oxcunbl yriepona, ux Gpu3ndeckue u
35 XUMHYECKHE CBONCTBA. 21.01 bubmotexa [JOK

DKOIOTHYECKHE HpO6J’I€MBI,

https://m.edsoo.ru/00adfd9c




CBsI3aHHBIE C OKcH0M yriiepoaa (1V)

bu6mmoreka [IOK
36 VYronbHasg KUCIOTA U €€ COJTU 23.01
https://m.edsoo.ru/00adfebe
[IpakTuyeckas pabora Ne 4 o teme
37 "[lony4yenue yraekuciaoro rasa. 28.01 bubnuorexa [JOK
KayectBeHHast peakiys Ha KapOOHaT- ' https://m.edsoo.ru/00ae006¢
noH"
[TepBoHavanbHBIC TOHATHS 00
38 OpraHUYECKUX BEIIECTBAX KaK O 30.01 bubmorexa LHOK
p = ' https://m.edsoo.ru/00ae027e
COCIMHEHUSX YTIepoaa
bu6mmoreka [IOK
39 Kpemuuii u ero coeiuHeHus 04.02
P A https://m.edsoo.ru/00ae054e
[IpakTrueckas padota Ne 5. Perenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME bubnuoreka [IOK
40 . 06.02
«BaxkHenme HeMeTaIbl U UX https://m.edsoo.ru/00ae080a
COCIMHECHUSI»
Kontponbnas padota Ne3 o teme
41 «Baxxneumme HeMeTauIbl U UX 11.02 bubmorexa LHOK
' https://m.eds00.ru/00ae0bf2
COCIMHECHUSI»
OO6m1ast XxapaKTepruCTHKA XUMHUECKHX
AJIEMEHTOB — METaJIOB.
Mertannuyueckas CBSI3b U bubmuorexa [JOK
42 13.02
MeTaJUInYeCcKas KpUCTaUTMYeCcKast https://m.edsoo.ru/00ae0e18
pemérka. @u3ndecKkre CBOMCTBA
METaJIJIOB
XUMUYECKUE CBOMCTBA METAJIJIOB. BuG OK
43 DNEeKTPOXUMHYECCKUHN P 18.02 nosmoreka L]

HaHpH)KeHI/Iﬁ MCTaJIJI0B

https://m.edsoo.ru/00ael103e




OO61u1me cnocoObl MOTyYEeHHUs
metauioB. Criasel. Beruucienus no

. bubmuoreka [JOK
44 YPaBHEHUSIM XUMHUUECKHUX PEAKIIHH, 20.02 https://m.edso0.ru/00ae 1156
€CITH OJIMH U3 PEareHTOB COJCPIKHUT
IPUMECH
bu6mmoreka [JOK
45 [TonsiTHE O KOPPO3UHM METAIIOB 25.02 httos://m.edsoo.ru/00ae 1156
bu6mmoreka [IOK
46 [enotmbre MeTanIE! 21.02 https://m.eds00.ru/00ae1278
47 OKCHUIbI M TUAPOKCUIBI HATPUS U 04.03 bubmuoreka [JOK
KaJust ' https://m.eds00.ru/00ae14b2
48 [lenouHO3eMeNbHBIE METAILIIBI — 06.03 bubnmoreka [JOK
KaJIbLIUHA ¥ MarHuil ' https://m.edsoo.ru/00ae14b?2
N bubnmoreka [JOK
49 Baxneiie coequHEHU KaJIbIUI 11.03 https://m.edsoo.ru/00ae15e8
50 O06o001IeHre U cucTeMaTH3aIus 13.03 bubmuorexa [JOK
3HAHWH ' https://m.edsoo.ru/00ae15e8
51 JKEcTKOCTH BOIBI U CIIOCOOEI €€ 18.03
yCTpaHEHUs
[TpakTuyeckas pabora Ne 6 o Teme
52 "YK&cTKOoCTh BOJIBI M METOJIBI €€ 20.03 bubmmorexa [JOK
 BOA A ' https://m.eds00.ru/00ae1886
yCTpaHEHUs
. bubmmorexa [JOK
>3 AJIOMHHHIH 01.04 https://m.edsoo.ru/00aelae8
AM(oTepHBIE CBOIICTBA OKCHJIA bubnnorexa [JOK
54 03.04
TUIPOKCUJIA https://m.edsoo.ru/00aelc64
55 Keneso 08.04 bubmorexa [JOK

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




56 Oxkcubl, THIPOKCUIBI U COJIM JKEJe3a 10.04 bu6mmoreka [JOK
(1) u xene3a (1) https://m.edso0.ru/00ae1d86
57 O06o011ieHre 1 cucTeMaTUu3aIus 15.04 bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00ae35e6
[IpakTuueckas padora Ne 7. Pemenue
58 3KCHepI/I\1§/IeHTaJ'IBHBIX 3314 10 TeMe 17.04
«BaxkHeuIme MeTajlabl U UX
COCIMHEHUSI»
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
peareHToB JIaH B U30BITKE WIN bubnnorexa [HOK
59 22.04
COJIEPKUT IpUMecH. Brruncnenus https://m.edsoo.ru/00ae3de8
MacCOBOH JOJIU BBIXOJa POAYKTA
peakuuu
60 O06o00meHne U CHCTEMaTH3aIIHS 24.04 bubmuoreka [JOK
3HaHUI https://m.edso00.ru/00ae1750
Konrponsnas padora Ned o reme
61 «BakHeHnme MeTauibl ¥ uX 29.04
COETMHEHUS»
62 BemectBa u NiaTepI/IanH B 06.05
MTOBCETHEBHOM JKM3HH YeIOBEKa
XUMUYECKOE 3arpsi3HEHUE bubnnorexa [JOK
63 . 13.05
OKpYKaroIleil cpebl https://m.edso00.ru/00ae3f50
64 Ponp xumuu B penieHnn 15.05 bubnuorexa [JOK
AKOJIOTUYECKUX TTPOOIEM https://m.edso0.ru/00ae4270
65 O06o001IeHre U CUCTEMAaTH3aIUs 20.05 bubmuoreka [JOK
3HaHUHI https://m.edso0o.ru/00ae4270
66 O00011IeHNE U CUCTEMATU3ALIMS 22.05 bu6mmoreka [JOK




https://m.edsoo.ru/00ae0d0a

3HaHUH
67 Peseprubrit ypok. O6001eHue u 1 bu6mmoreka [IOK
CHCTeMaTHu3allus 3HaHUN https://m.edsoo.ru/00adb33c
68 Pesepsubiit ypok. O60011eHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
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YYEBHO-METOJIUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus: 8- kiacc: 0a30BbIi YPOBEHB. YUEOHUK; 5-¢ n3aanue, nepepadoTaHHOE,
8 kmacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A. AKIIHOHEPHOE
obmectBo «M3natenbcTBo «IIpocBemenne»

* Xumus, 9 knacce/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A.
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