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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XuMuUM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTaBIIEHA Ha
OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOW OOpa3oBaTEIbHOW MPOTrpaMMBbI
OCHOBHOTO 0011ero odpaszosanus, npeacraBieHHbXx B ®I'OC 00O, a Takke Ha OCHOBE
(penepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS M ¢ YUETOM KOHILIECTILIUU MPENOIaBaHUs
yueOHOro mpeaMera «XHMHUS» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoin
denepauni.

[Iporpamma mo xuMuu Aa€T MpeacTaBlIeHUE O LENsIX, OOUel cTpaTeru 00y4eHus,
BOCIIUTAHUS U Pa3BUTHA 00YYAIOIIMXCS CPEACTBAMHU YUEOHOr 0 MPEeaMETa, YCTaHABIUBAET
o0s3aTeNIbHOE TPEIMETHOE COJEp)KaHHe, MPEAyCMaTpUBAET PACIPEACICHUE €ro 0
KJlaccaM M CTPYKTYPUPOBAHHUE IO pa3jiesiaM U TeMaM MpOrpaMMbl IO XUMUHU, OIPEIEISIET
KOJIMYECTBEHHBIE M KAUECTBEHHBIE XApPAKTEPUCTHUKU COJAEP)KAHUS, PEKOMEHIYEMYIO
NOCJIEIOBATEIBHOCTh HM3YYEHUS XUMUHA C YYETOM MEXK MPEIMETHBIX W BHYTPH
NPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOrO TpOIecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, ONpenesieT BO3MOKHOCTH TpeAMeTa i peaju3aiud TpeOOBaHMM K
pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOTO
o0rmiero oopa3oBaHusl, a TakXKe TpeOOBaHUI K pe3yabTaTaM OOYyUYeHHs] XMMHUH HA YPOBHE
Hesiel M3y4eHUsl IpeMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOU NEATEIbHOCTH
00y4JaroIerocsi o OCBOCHUIO y4eOHOTO COICP>KAHMUS.

3HaHME XMMHU CIY)KUT OCHOBOM Juid  (OpMUPOBAHMUS  MHPOBO33PEHUS
00y4aroUerocsi, ero MpeJaCTaBICHUN O MaTepualbHOM €IUHCTBE MHUPA, BaXHYIO pPOJIb
UTparoT GOpMHUpPYEMbIe XUMUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUIX SHEPTHUH U 00
HBOJIIOLIMU BEILIECTB B MPHUPOAE, O MyTAX PEIICHUs II00aTbHBIX MPOOJIeM yCTOHYHUBOIO
Pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOM, JHEPIETUUYECKOM, MUIIEBOM U DKOJOTHUYECKOU
0e30macHOCTH, IPOOJIEM 3APABOOXPAHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET peajn3alid BO3MOXHOCTEH HJisi caMOpa3BUTUS U (POPMUPOBAHUS
KYJbTYPbI JINYHOCTH, €€ 00111eil 1 PyHKIMOHATBHOM TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpPOBaHME MBIIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEH
OoOy4JaromMxcs,  HAaBBIKOB  HMX  CAMOCTOSTENIBHOM  Y4eOHOW  J€ATEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX U HMCCIENOBAaTEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEITHEBHOM JKU3HU, TaK U B IPOHECCHOHATBHON e TETbHOCTH;

3HAKOMMUT CO CHEU(UKON HAYYHOIO MBILLJICHHMS, 3aKJIabIBAET OCHOBBI LIEIOCTHOT O
B3[JISIIa HAa €IMHCTBO NPHUPOABI M 4YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TallOM B
(opMUpPOBaHUU E€CTECTBEHHO--HAYYHOU I'PAMOTHOCTH O0YJarOIIUXCS;

COCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUPOZE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTMYECKOE OOpa3oBaHME
00y4Jaromuxcs.



JlanHble HampaBieHHsT B OOYyYEHUM XUMHUU OO€CIEeYMBAIOTCS CHelu(pUKOn
COJIEpP)KaHMs Y4€OHOro MpeaMeTa, KOTOPBIA SIBISETCS NeAaroruuecky aJaanTHPOBAaHHBIM
OoTpakeHHeM 0a30BOM HAYKH XUMUHU Ha OMPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIONIMMUCS CUCTEMbl TEPBOHAYAIBHBIX TMOHSATUA XHWMHH, OCHOB
HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX MOHSATUN OpPraHUYECKOH
XUMUH.

CtpykTypa cojaepkaHUsi MPOrpaMMbl IO XUMHH CQPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoza K €€ uzydeHnro. CoepkaHnue CKIIaIbIBAETCS U3 CUCTEMbI TOHATHN
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN O XUMUYecKol peakiuu. O6e
3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIMITY IOCIEIOBATENBHOIO PA3BUTHS
3HaHUN HA OCHOBE TEOPETUYECKUX MTPEACTABICHUIN PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHUS O CTPOECHUHU aTOMA U XUMHYECKOM CBA3U;

— MpeACTaBICHUIN 00 MEKTPOIUTHUECKOIN TUCCOIMALINY BEIIECTB B pACTBOpax.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKH MOJIYYEHHBIX U
OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEI0BATENBHO OT OJHOIO YPOBHS K JIPYrOMY,
BBIMONHSASL (YHKIUM OOBSICHEHUST M TNPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TIOJIYYEHUS N3Y4aEMBbIX BEILIECTB.

OcBoeHue MporpaMmsbl 10 XMMUU COCOOCTBYET ()OPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOW COCTABJISIFOLIEH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW ITPUPOIBI,
LIEHHOCTHOI'O OTHOUIECHHS K HAYYHOMY 3HAHHIO U METOJAM ITO3HaHMs B Hayke. M3yueHne
XUMUU TIPOUCXOUT C IPUBJICUCHUEM 3HAHUIA U3 PaHEE U3yYCHHBIX YICOHBIX MPEIMETOB:
«Oxpyxaronuit Mupy», «buomnorus. 5—7 kinacce» u «®Puszuka. 7 Kiacey.

[Ipy u3ydyeHUH XUMUU TPOUCXOAUT (POPMUPOBAHUE 3HAHUU OCHOB XUMHUYECKOU
HAayKH KakK oOO0JAacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW AEATeIbHOCTH
YeJoBEeKa W KakK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KyJIbTYpbl. 3ajgadya y4eOHOTo
MpeIMeTa COCTOUT B (DOPMHPOBAHWU CHCTEMBl XUMHUYECKUX 3HAHUM — BaXKHEHIIIHMX
(GakToOB, MOHATHH, 3aKOHOB U TEOPETUYECKHX IOJOXKEHUU, JOCTYMHBIX OOOOIICHHI
MHUPOBO33PEHUYECKOT0 XapaKTepa, Si3bIka HAYKH, B MPUOOLIEHUM K HAYYHBIM METOAaM
MO3HAHUS TPH M3YYCHHH BEIIECTB W XUMHUYECKHX pEaKIui, B (OPMHUPOBAHUU U
pPa3BUTUU TO3HABATEIBHBIX YMEHHH M MX NPUMEHEHUH B y4eOHO-TO3HABATEILHOW M
y4e0HO-HCCIIEOBATENbCKOM 1€ATEIbHOCTH, OCBOCHHUH IMpaBui 0€30M1acCHOr0 0OpanieHus
C BELECTBAMU B IIOBCETHEBHOM KU3HMU.

[Ipy w3ydyeHUH XUMUKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHUE MPUOOPENI TaKHE LI, KaK:

— (GOpMHpOBAaHHWE HWHTEUIEKTYyaJIbHO  pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEILHOMY TIPUHSITHIO  PEIICHUI,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIIOBUSIM SKH3HU;



— HANpaBJICHHOCTh OOYYEHUSI Ha CUCTEMAaTHYECKOe MPHUOOIIECHHE 00yJarommxcs K
CaMOCTOSITEJIbHOM TMO3HABATEIbHOW JIEATEIbHOCTH, HAay4YHBIM METOJaM MO3HAHUS,
(hOpMUPYIOIIMM MOTHBAITUIO U Pa3BUTHE CITOCOOHOCTEH K XUMUMU;

— o0ecrieueHue yCIOBUM, CIOCOOCTBYIOMINX MTPUOOPETEHUIO 00YUYAIOIIIMMUCS OTbITA
pPa3HOOOpa3HOM JESATEIbHOCTH, IIO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIN), UMEIONTUX YHUBEPCAILHOE 3HAUCHHUE JIJIST Pa3JIMYHbBIX BUJOB
NEeSATeTbHOCTH;

— (opmupoBanue oduiel GyHKIIMOHATBLHON U €CTeCTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIC YMEHUN OOBSICHATH M OIEHUBATH SIBICHUSI OKPYXKAIOIIETO MHUPA, UCTIOIb3YS
3HAHHS W OMbBIT, MOJYYEHHBIC MPU H3YYCHUM XUMHH, TMPUMEHSITh UX TPU PEIICHUU
po0JIeM B MOBCEAHEBHOMN KU3HU U TPYAOBOM AEATEIHLHOCTH;

— (¢opmupoBaHuEe Yy OOy4YaIOIMUXCA T'YMAHHUCTHUECKUX OTHOUICHUW, MOHHUMAaHUS
[IEHHOCTH XWUMHWYECKUX 3HAHWA JJI BBIPAOOTKH HKOJOTHYECKH IIEIECO00Pa3HOTO
MOBEICHUS B OBITY M TPYAOBOM JEATEIBHOCTU B IIEJIAX COXPAHEHUsI CBOETO 3/10POBbS U
OKPYXKAIOIIEH IPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIICYEIOBEUECKUX IEHHOCTEW, TOTOBHOCTU K
OCO3HAHHOMY BbIOOPY MPpOoGuUIIs U HAPABIEHHOCTH JAJbHEUIIEr0 00yIeHUSI.

OO6miee 4KCIIO 4YacoB, OTBEAEHHBIX ISl MU3YUYCHHUSI XMMHUU Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHus, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEZEIIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Posib XMMHUM B )KM3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOmax Mo3HaHUs B XUMUHU. YHCThIE BElIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTraBa BemiecTB. (OTHOCWTENbHAsT aTOMHas —Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3IOKECHUS, 3aMeleHusI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpamieHus ¢ Ja0opaTOpHBIM 000PYTOBaHWEM, U3YYCHHUE W OIMCAHHE
(bU3MYECKUX CBOMCTB 00pa3l0B HEOPraHMYECKUX BEIIECTB, HAOIIOACHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB IMPOTEKAHUS XUMUYECKHX peaklMil (pa3jiokeHHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YCHHE CIIOCOOOB pa3/iefieHUusi CMECei: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONM, HaONIOJCHWE W  ONHCAaHUE  PE3YJIbTaTOB  TMPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe Iu HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3j1€eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYCHUSI KHUCJIOpOJla B JIa0OpaTOpuM U MPOMBINIICHHOCTH. KpyroBopot
Kuciopoa B npupoje. O30H — aioTpornHas MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMUYECKON peaKIuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MAPHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, (QU3NYECKHMEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacellieHHble ¥ HEHACHIIIEHHBIE PacTBOpBHI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B IpUpOJIE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJIOB:  coyieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HecoseoOpasyromue. HomeHknarypa okcuaoB. @Puznyeckhe W XHMHYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnotsl. Knaccudukarus kucnor. Homenknatypa kucnor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEJIETICHUE COACP/KAHUS KUCIOPOIa B BO3AYyXE, MOIYyYEHUE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi ropeHus (moxapa), O3HAKOMJICHHME C oOpa3llaMud OKCHUJIOB U
ONKMCAHME WX CBOWCTB, MOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE U H3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MoOJb, HCCIeOBaHHME OCOOEHHOCTEW pPACTBOPEHHS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MacCOBOM JI0JI€W PACTBOPEHHOTO BENIECTBA, B3aMMOJIEUCTBUE BOJbI C METALIAMHU
(HatpueM © KajmbuHeM) (BO3MOXKHO MCIIOJIb30BAaHUE  BUIECOMATEPHAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHNE N3MEHEHUs OKPAacKd MHJMKATOPOB B pacTBOpax KHUCJIOT M ILIEI0Yel,
n3ydyeHue B3auMmozeiicTBus okcuaa meau (1) ¢ pacTtBopoM cepHOM KHCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETajula APYrMM M3 pacTBOpa COJIA, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 3a/ady 10 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
jemeHToB JI. WU. MenpgesneeBa. CtpoeHne aToMoB. XHMHYECKAsi CBS3b.
OKHUCJIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKINU

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEbHbBIE METaJlIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ilepnoanuecknii 3akoH. [lepruoanueckas cucteMa XMMUYECKUX IEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTonel. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMMHUYECKHUX  3BJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — y4y€HbIM M
rpaXKJaHuH.

Xumunueckass cBs3b. KoBajeHTHas (NOisipHass M HENOJSIPHAs) CBSI3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipouecchl okucaeHus U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHHE OO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBHUE
TUAPOKCUJA IMHKA C pacTBOpaMH KHUCIOT M IEJIOYel, MPOBEACHHE OIIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuuu pa3aoKeHus, COeTUHEHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HayYHOI'0 [IMKJIA.

OO0nue ecTeCTBEHHO--HAYYHbIE TOHSATUS: HAy4yHbIH (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: marepus, aroM, 3JIEKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKJIHI,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, rugpocdhepa, MUHEpabl, TOPHbIE MOPOIbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MengeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHWHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAJLUIMYECKON PEHIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCMHECHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBY YYacTBYIOIIMX B pEaKIMU BEIICCTB, MO TEIUIOBOMY 3(¢deKTy, Mo
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
y4acTHIO KaTajau3aTropa). IK30- U SHIOTEPMHUUYCCKUE PEAKIINH, TEPMOXUMHUCCKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIONIAE HA CKOPOCTh XMUMHWYECKOW PEAKIHU W TIOJOKECHUE XHUMHYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AIIEKTPOHHOT O OajiaHca.

Teopust 3NEKTPOIUTUIECKON TUCCOLMALAN. DIICKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MexaHW3M OUCCOLMALMN BELIECTB C PAa3JIMYHBIMU BUAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomeHa. Y cioBusi MPOTEKaHUSI peakIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa M aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, IMPOLECCAa JUCCOLMAIMU KHUCJIOT, IIEJIOYEd U COJel
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHUE Tas3a, O0Opa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIIOPOBOJOPO/I.
ConsiHas KucnoTa, XUMUYECKHE CBOMCTBA, MOJydyeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XUMHYEeCcKue cBocTBa cepbl. CepoBOAOpOJ, CTpoeHUE, (hU3MUECKUue U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpbl KAK MPEACTABUTENIM KHCJIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KucioTbl. COaM CEpHON KUCIOThI, KAYECTBEHHAsI peaKkus Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKalolled Cpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue 1 XMMHUYECKHUE CBOICTBA, MONydeHne U npuMenenre. Conu aMMOHuS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHWE HUTPATOB W COJEM AaMMOHHA B KAauyeCTBE MHHEPAIbHBIX
yno0peHunii. XUMUYECKOE 3arpsIi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu dochopa, PuU3NYECKUE W XUMUUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 3yeMeHToB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaAIMK, paclpoCTpaHEHWEe B MpUpoAe, (u3uueckne H XUMHUYECKHE
cBoiicTBa. Ancopouusi. Kpyrosopor yriepona B npupoae. OKcubpl yriepoaa, ux
¢usznyeckue M XMMHUYECKHWE CBOMCTBA, [EHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHUEe W NPUMEHEHUE. DKOJIOTHYecKue MpoOJeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekrt. YronpHas KUcCiIoTa U €€ cosid, uX (PU3NUeCKue U XMMUUECKHUE CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TAHOJ, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOJOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HeDTh),
OPOAYKTHl MX TepepaOdoTku (OCH3WH), MX POJib B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poiaM B OKM3HM UeJoBeKa. MarepuanbHOE €IUHCTBO OPraHWYECKUX W
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue M XUMHYECKHUE CBOICTBa, IMOJyYCHHE H
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, 1IeMEHT, OeTOoH, *kene300eToH. [Ipobiembl 6e30macHOro MCHOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOW KHUCIIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHUS, OMBITHI, OTpa)xaromue (HU3NYECKUEe U XUMUYECKHUE CBONCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamMu XJOpHUAOB (TaJIOTEHUJOB), O3HAKOMJICHHE C
obpasmaMu  ceppl M €€  COEOIUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BAHME
BUJIEOMAaTEepUaAJIOB), HAOJIOICHUE TMpoIlecca OOyTJIMBAaHUS caxapa Ioj JIeUCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnuy Ha cynabdart-
MOH U HaOJIOZieHUE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOWCcTBaMH a3oTa, (ochopa M HUX coequHEHU (BO3MOXKHO HCIIOIb30BAaHHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KAueCTBEHHBIX PEAKIMi HAa MOH aMMOHHUA U (ochaT-uoH U U3yUYECHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aICOPOIMU PACTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOJYKIMEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEUICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa u crpoeHusi atToMoB. CTpoeHHe MeTaiuioB. Merayunueckas CBsI3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpspkeHud metaiioB. Ousnyeckne U XUMUYECKHE CBOMCTBAa MeTauioB. O01mue
CrocoObl ToJlydeHHs] MeTaJuioB. I[IloHATHE O KOPPO3UMM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHToB J[. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B NPUPOJE.
duznyueckre U XUMUYECKUE CBOICTBA (Ha mpuMepe HaTpust U Kanusi). OKCUIbl U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[lepuoanueckor cucreMe xumudeckux 3neMeHToB 1. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOeHUE aTOMa, HaxOKJAeHUE B mpupone. Pusnmyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aTroMa, HAXOXKIEHUE B Ipupoae. Pu3nUecKHe Hu
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3YyUYE€HHE  PpE3yJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB), MPU3HAKOB  IMPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA ATTFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJUIBl U KX COCTUHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHUE O0paslloB MaTepuajgoB (CTEKJO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHallbl).

Mesxcnpeomemnnie ceasu



Peanu3zanusg MeEXIpeAMETHBIX CBsi3ed NpU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYIICCTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUE Kak OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHaiu3, CHUHTE3, KiIaccudukamus, TMEepUOJAUYHOCTh, HaOIIOACHUE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: marepus, aroM, 3JIEKTPOH, MOPOTOH, HEWUTPOH, WOH, HYKJIHUJ,
W30TONBI, PAJAMOAKTUBHOCTh, MOJEKYJa, JJEKTPUUECKUN 3apsjl, MPOBOJAHUKH,
MOJIYIPOBOJHUKH,  JAUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE€ COCTOsIHME BEIIECTBA, a3, PaCTBOP, pACTBOPUMOCTh, KPUCTAIUIMYECKAS
pemi€rka, CIjiaBbl, (PU3NYECKUE BETUUYMHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: ¢ortocunres, napixanue, Ouocdepa, IKOCUCTEMA, MHUHEpPATIHHBIC
yI00pEHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
MIOJIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JEATETLHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImdHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O0 OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
W HAy4YHOMY HACJIEuI0, MOHUMAHUS 3HAYEHUS XUMHYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr0 BOCIIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-MCCIIeIOBATEILCKOM, TBOPUECKOM W JIPYTHX  BUJAX
JESATeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOH MIEATEIbHOCTH IpHU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TMOBEACHUE M TIOCTYNIKM CBOUX TOBAPHILEH C MO3ULUHU
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABIISIONIUE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBS3IX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJyYE€HUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJIUMBIEC I OOBSICHEHHMS HAOIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypol, JOCTYIMHBIMHU TEXHUYECKUMH CpPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUS KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTHKOB, KYPCHHUS),
HEOOXOIMMOCTH  COOJIIOJICHUST TIPaBWJI OE30MacHOCTH TpU  OOpaIeHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHUW TI0 XHMHUHU, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
MHTEPECOB U CIMIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU IIeIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJydaeMble TPU M3YUYCHUU XUMHH, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHLCS MM B ITO3HABATEIILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranpeaMeTHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
IPUHITAI, TUTIOTE3a, (aKT, CUCTEMa, TPOIEeCC, IKCIIEPUMEHT U JIPYroe.), KOTOPBIC
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YYCOHBIX MpeaMeTax W TO3BOJIIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYMBaAIOT (POpMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH sl KJIaCCU(PUKAIUA XUMUYECKUX BEIIECTB M XUMHYECKUX DPEaAKITUH,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE IMPUMEHATh B TIpOlEecCe TO3HaHUS MOHATHUS (NIpEeIMETHbIE U
METaNpeIMETHBIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJIEIU, UCTIOIL3YEMbIC B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUM — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX NPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYLIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CJICJICTBEHHBIE CBSI3M U
MPOTUBOPEUHUS B U3yHAEMBIX ITPOLIECCAX U SIBJIICHUSIX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI JJisi (OPMHUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

MpUOOpETEHHE OIbITa MO I[UIAHUPOBAHUIO, OPraHU3allMd M IPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM Ipollecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MPOJIETaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel HMHTepHETa), KPUTUUECKH OIEHHUBATh MPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIs1 BBINOJIHEHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4 OMPEACIEHHOTO TUIIA, TPUOOPETEHNE OMBITA B
001acTH  MCIMOJb30BaHUS  HUH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMU CXEMaMH, JAHarpaMMaMu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO34HCTBa M TPAHCIOPTa HA COCTOSIHHE OKpY)KAloIIed MpUpOIHON
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyLIECTBY  oOOCyxJIaeMol  TeMbl, (GOPMYIUPOBaTH CBOU  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUSA  TPEACTABIATh  TONYYCHHBIE  pE3yNbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOrO0 COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBATENbCKOW  JESATENIbHOCTH  MpPH  PELIEHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUHM, ONpeJeJeHHEe KPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOMpaTh Haubomnee 3(h(PeKTUBHBIE CIOCOOBI pelIeHUs] Y4eOHbIX U
MO3HABATEJIbHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBIISATb WM KOPPEKTHUPOBATH
MPEIOKEHHBIA  AJITOPUTM JIEVCTBUU TMPU BBITOJHEHUH 3aJaHUM C Y4ETOM
MOJTyYEHHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEMIECTBAX M PEAKIIHSIX,
OLIEHUBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yibTara 3asBICHHON I€JIM, YMEHHE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COZIEpKaHMsl, YCTAaHOBJICHHOTO JaHHOW QenepanbHOH pabouyell mporpaMMmoHn,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
HNEATENIBHOCTA [0  MOJIYYEHUIO HOBOI'O  3HAHUA, €ro HMHTEPIPETaLUu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHUsX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOT4, OCHOBAHHUE, COJb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aToMa, aTOMHas OpOUTaNlb, PaJNyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XUMHWYECKUX TMOHSATHU W
MPUMEHSITh 3TU MOHATHS IPU ONMKMCAHUY BELIECTB U UX MPEBPAICHHUII;

e HCNOJIb30BaTh XHMHUYECKYI) CHMBOJIMKY [JIi COCTaBJeHUs (opmyi
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJEHUS  DJEMEHTOB B  OMHApHBIX  COCIMHEHHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEICIEHHOMY KJIACCY COCAWHEHUU IO
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE NEPHUOJNYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKHUX DJJIEMEHTOB: pa3ivyarh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps[l siipa, OOIIee YUCIIO AIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX Ka4Y€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCISITH OTHOCHUTEJBHYK) MOJIEKYJSIDHYIO M MOJBSIDHYKO  MAaccChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH pacyEThI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, O0OOIIEHUE, CHUCTeMaTU3alNIo, KiacCu(uKaiuio,
BBISIBJICHUE INPUYMHHO--CJIEICTBEHHBIX CBSI3€W — IS M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX pEaKlHi, €CTECTBEHHO-HAyYHbIE METOJIbI
NO3HaHUsSI — HaOJIOJEHHE, U3MEpPEHHE, MOJEIMPOBAHUE, IKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUM C HHCTPYKIUSMH 1O BBIIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB HIENOYEH U KHUCIOT C IOMOIIBI0 MHIUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TMOHSATHN: XUMHUYCCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BaJIEHTHOCTh, DSJEKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiud, MOJb, MOJIPHBIA  O0OBEM,  PacTBOp,  DJICKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOppo3usi METaJUIoOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUMX MOHATHU H
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY [UJII COCTaBJCHHUS (Qopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTPEEATh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, HWOHHAsg, METaJUIMYecKasi) B HEOPraHHMYECKUX
COEIMHEHUAX, 3aps]l MOHA MO XUMUYECKON (popmyle, XapakTep cpeabl B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCIMHEHUM, TUI KPUCTALTUYECKOU
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAHHME: OMNUCHIBATH M XapaKTEPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «rJaBHas nonarpynna (A-rpynma)» U «mnododyHas
noarpynmna (b-rpynma)», maneie u OoONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPhIE HMECIOTCI B IIEPUOAMYCCKOM TabauIe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsl snpa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWMCTB AJIEMEHTOB U MX COEAUHEHUH B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XMUMHUYECKUE BJIEMEHTHI, HECOPraHUYECKUE BEILIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAsl OMKUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUM, TOATBEP)KIAIOIIMX  CYIIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOCHHS,
BO3MOKHOCTH TPOTCKAHHWS XHMHYCECKUX TIPEBpAIllCHUH B Pa3TMIHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJBSIPHYKO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOnrofaTh  MpaBWia  TMOJIb30BAHUS XUMHYECKOW  TMOCYIOM U
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIIMH,  IOATBEPKIAIONMIMEC  KAUYEeCTBCHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PAClO3HABATh OINBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, KapooHar-, ¢ocdar-, CUIHMKaT-, Ccyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allNIO, BBISIBIICHHE
MIPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHUS CBOWCTB BEIICCTB H
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOAbl TIO3HAHHUS —
HaOJII0JICHUE, M3MEPEHHE, MOJACIMPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaumeHoBaHue pa3aesoB u DJieKTpOHHbBIE (LM poBbIe)
KonTposbHbie IMpakTnyeckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHauajibHble XMMUYECKHE TOHATHS
Xumusa — BakHast 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [JOK
' MPAKTHYECKON AEATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeIoBeKa
BemiecTBa 1 XUMHYECKHE bub6mmoreka [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliine npeacTaBuTe/ M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bubmoreka [IOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
Bonopon. [Tonstue o kucnorax but6mmoreka [JOK
2.2 8 1
U COISIX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. [TonsiTre 06 bu6moreka [IOK
2.3 5 1 1
OCHOBaHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACChI bubmmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUHN https://m.edsoo.ru/7f41837c¢
Uroro mo pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.



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

Xumuyeckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE PC€aKIuu

[Teprnoanyeckuii 3aKoH U
31 [lepnoauueckas cucrema 7 bu6morexa [IOK
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XUMHUYECKask CBA3b. BuGmorexa LJOK
32 Oricmtensio- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAaHOBUTEIIBHBIC PEAKIIUH
bu6moreka I[IOK
Hroro no pasnerty 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO61mas XxapakTepuCcTUKa XMMHYECKHX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL poa https://m.edso00.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 006 7! 4
HIHE CBOHCTEA METaILIon https://m.edso0.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmnorexa LHOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

HNOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 brbmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia
3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000PYI0BAaHUEM
4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2
5 «Pa3genenue cmeceit (Ha mpumepe 1 brbmorexa [TOK
s N pumMep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK
6 A 1
TOMBLH MOJICKYIIB! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHEBIE BEIIECTBA 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https:/m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcHUTENbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT' O bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOuU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6moreka [JOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTsa, Macchbl
17 BEIIECTBA MO YPAaBHECHUSIM XUMUUYECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coenuHeHUs1, pa3JIOKEHUS bubmioreia LIOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 SHITUKJIOEUCT 0606yq eHue u Bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMHUECKHUE pEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, Yroiib U METaH).
25 3ar SISHCIEI/IC(1;03 yia CIOCOOBI Zro bubmorexa [TOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «[lomy4enue u cobupanue Kuciopoaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 35eMeHT u mpoctoe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OHITHC O KHCHOTAX 1 cOIX https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHsI BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme
bu6mmoreka [JOK
31 «[Tonmyuenue u cobupanue BOAOpoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEII[ECTBA T'a3a M0 €ro N3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
yp . peakl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIbI https://m.edso0.ru/ff0d587a
36 CocraB ocHoBaHwuii. [loHsiTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Hackienabie
37 u HiHaCBIpeHHBII; ACTBOPBI MH:lcc013a5[ bubmorexa [JOK
n P PRI https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B paCTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KJIaccupuKaius, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kiaccupuxanus, bubmotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue u XuMH4YECKUE CBOMCTBA bubmuoreka LIOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmoreka LIOK
KHUCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATYPA,

46 CHOCOéBII)HOJ'I )eHI/Iﬂ XI/IMI/I‘:Z(I:)KI/IC bubmorera TTOK

. i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas padorta Ne 6. Pemenue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUH https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000611IeHNE U CHCTEMATH3AIINS 3HAHUH

m H https://m.edsoo.ru/00ad9ch2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCEI HEOPTaHHYECKUX bubmorera TTOK
o P https://m.edsoo.ru/00ad9ela
COeIUHEHNHN
[IepBbIe MONBITKY KJIaCCU(PUKALIUH
51 XUMHYECKUX DJIeMEHTOB. [loasaTue o bubmorexa TIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6nmunoreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. MenzaeneeBa
bubmoteka LIOK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nommorexa L1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmorexa [JOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edso0.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3aKoHa AJjst
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
58 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHAYECKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 VIoHHas XHMHHECKas CBA3k https://m.edsoo.ru/00adac34
50 KoBasieHTHAas osipHast XUMHYECKAst bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XMMUYecKas bubmotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Creneitb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peakuuu https://m.edso00.ru/00adb076
OKucCIUTENM U BOCCTAHOBUTEIHN
64 bu6mmoreka [JOK

https://m.edsoo.ru/00adb076
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65 Kontponbnas pabora Ned o reme 1 bubmuoreka LIOK
«CTtpoeHue aToma. XMMUYECKasl CBS3bY https://m.edso00.ru/00adb486
66 PezepBHblii ypok. O0001IEHNE U 1 bubmmorexa LIOK
CHUCTEMAaTHU3allUs 3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
CHUCTEMAaTH3alusI 3HAaHUHU https://m.edsoo.ru/00ad9ch?2
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmorexa [IOK
cUCTeEMAaTHU3allUs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunyecTBo yacos DJIeKTPOHHbIE
Ne Mara mudpoBbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Iepuognyeckuii 3aK0H.

1 IIepnonuueckas cucrema 1 bubmmotexa [IOK
XUMUYECKuX ajieMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B M3MCHCHUH

2 CBOMCTB XMMHYECKUX 3JIEMECHTOB 1 bubmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmotexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Busr xuMu4ueckoit CBsI3M M TUTTBI 1 bubmoteka IJOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo treme

5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kyaccay

6 Knaccuukanus Xumuaeckux 1 bubmioreka [IOK
pEeaKLUi 1O PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTe O CKOPOCTU XUMUUYECKOU

7 eakuuu. [IoHITHE O TOMOrE€HHBIX U 1 Bubmiorexa IOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOTr €HHBIX PEAKITUIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHHU.

3 ®DaKTOpHbI, BIUSAIOIINE HA CKOPOCTD 1 bubmotexa [JOK

XUMHYECKOU pC€aKuun U MOJOKCHUC
XUMHUYECCKOI'O paBHOBCCHA

https://m.edsoo.ru/00adc28c
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OKMCIINTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka [JOK

MIPUMEHEHUE

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUUECKOI
10 muccorranuu. CHIbHBIE U c1a0ble bubmorexa HOK
' https://m.edso00.ru/00adcd68
ANEKTPOIUTHI
11 HMonnbsle ypaBHEHUS peaKni bubmorexa IIOK
yp beakh https://m.edsoo.ru/00add448
XHUMHWYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHUII B CBETE IPEACTABICHUN bubmorexa HOK
puﬂ https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTHUECKOM IUCCOIUALINN
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 [IpEACTaBIEHUI 00 Bubmiorexa IOK
et . https://m.edsoo.ru/00add8b2
BIEKTPOIUTUYECKON T CCOLIMAIUU
14 ITonarue o ruaponuse comei bubmorexa HOK
P https://m.edsoo.ru/00add9d4
15 OO6o001IeHNE ¥ CHCTEMaTH3AIUS bubmoteka IJOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTueckas paborta Ne 1.
16 «Pemenne 3xcrepruMeHTaIbHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3agauy
KonTtponbsHas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOIAAIN bubmmorexa HOK
p . H ' https://m.edso0.ru/00addec0
XHUMHUYECKUE PEAKIIUHU B PACTBOPAX)
OO6m1ast XxapakTepUCTHKA TajoréHOB.
18 XUMHYECKHE CBOMCTBA Ha IpUMEPE bu6amorexa [IOK
https://m.edsoo.ru/00addfe2
XJiopa
XnopoBonopoa. ConsiHas KUCoTa,
N bu6moreka [JOK
19 XUMHUYECKHE CBOMCTBA, MOIy4YEHHE,

https://m.edsoo.ru/00ade104
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[IpakTueckas padota Ne 2 mo Teme

bubmoteka IJOK

20 «HOHY%HH? COHjIHOH KHEHOTHL, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brraucnenust mo ypaBHEHUSIM

21 XUMUYECKUX PEAKIIHM, €CIU OJUH U3 bubmorexa HOK

https://m.edsoo.ru/00ade488

peareHToB JIaH B U30BITKE

99 OO01mas XxapakTeprcTHKa JIEMEHTOB bubmuotexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANOTpONHBIE MOAU(DHUKAIIUU CEPHI.

23 Haxoxenue cepsl U €€ COeTMHEHUI bu6mmoreka [JOK
B NpUpojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol

24 CepoBo10po/1, CTpOEHUE, bu6moreka [JOK
(bu3HYecKrue 1 XUMHYECKIE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,

25 ¢busnyeckue 1 XUMHUYECKHUEe CBOICTBA, butmmorexa [IOK

https://m.edsoo.ru/00adea28

MIPUMEHEHUE
XUMHYECKHE PEAKIUY, JIEKALUE B
OCHOBE MPOMBILUIEHHOTO cllocoda

26 MIOJIY4ECHHS CEPHON KHUCIIOTBI. bubmmoreka LIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KAIOILIEH Cpellbl COEAUHEHUSIMU
cepbl

97 BrrunciaeHne MaccoBOM 40U BBIXO1a bubmoteka [JOK
MPOJIYKTa pEaKI1 https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprCTHKA SJIEMEHTOB

)8 VA-rpynmsl. A30T, pacipocTpaHeHHe bubmotexa [JOK

B Npupojie, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMUaK, ero Gpu3HYECKHe U

bubmoteka IJOK

29 XHMHYECKHE CBOMCTBA, IOJIYYEHHUE U
Y https://m.edso00.ru/00adf004
MIPUMEHEHUE
[Ipaktueckas padorta Ne 3 mo teme
30 «ITonmyyenne ammuaka, H3y4eHHE €T0 bubmorexa TIOK
e e https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KHCIOTa, € PU3nYecKue u bubmioreka [IOK
XUMHUYECKHE CBOMCTRA https://m.edso0.ru/00adf306
Hcnons30BaHME HUTPATOB U COJIEMN
aMMOHHUS B Ka4€CTBE MHUHEPAJIbHBIX

32 00peHnil. XUMUYECKOE bubmorexa HOK
yHOOP ) . https://m.edso00.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIIEH CpeIbl
COCIMHCHUSIMH a30Ta
dochop. Oxeng bhochopa u

33 (pocg)o pHa}I KI/ICJI((i))Ta (b(byll)m(q\e/:ilme u bubmorexa [JOK

p o https://m.edso0.ru/00adf68a
XHUMHYECKHE CBOMCTBA, MOJIyYEHUE
Hcnonws3zoBanue ¢pocdatos B

34 Ka4yeCcTBE MUHEPATbHBIX yI00pEHUH. bubmotexa [JOK
3arpsi3HEHHE IPUPOJHOMN Cpenbl https://m.edso00.ru/00adfc20
¢dbocdaramu
VYraepon, paciipocTpaHeHNE B

35 pu I())/:[e g)mnljlecxie 1 XUMHYECKHE bubmorexa HOK

P P ’ https://m.edso0.ru/00adfd9c
CBOMCTBa
Oxkcunpl yriaepoaa, ux Gu3ndecKue u

36 XHMHYECKHE CBOMCTBA. bubmoteka [JOK
DKoNoruueckrue npodIeMsl, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)

. bubmoteka IJOK

37 VYronbHas KHCIO0Ta U €€ COJU nosmotexa I

https://m.edsoo.ru/00ae006c
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[IpakTueckas padora Ne 4 o Teme
"[TomydyeHue yriieKucaoro rasa.

bubmoteka [JOK

38
KadecTBeHHast peakiius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHNYeCKUX BEIIECTBaX KaK O bubmorexa HOK
P https://m.edso0.ru/00ae054e
COCMHEHHUSIX yTiepoaa
40 K . bubmioreka [IOK
€MHHMI U €r0 COCIUHCHUS
p . https://m.edso0.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemienue

a1 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuotexa [IOK
«BaxkHelme HeMeTaJlIbBl U HX https://m.edso0.ru/00ae0bf2
COCAUHCHUS
KonTtponbsHas padora Ne3 o teme

N bubmoteka IJOK
42 «BaxkHelmme HeMeTalllIbl U UX
https://m.edso0.ru/00ae0el8
COCIUHCHUS
OO6m1ast XapaKTepHCTHKA XUMUYECKHUX
9JIEMEHTOB — METAJIJIOB.

43 Metannmaeckas CBS3b U bu6mmoreka [JOK
METAJNINYECKasi KPUCTAILINY €CKast https://m.edso0.ru/00ae103e
pemérka. Pu3snyeckue CBOKMCTBA
METAaJJIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMUYECKUN DAL bubmorexa TIOK

p . p https://m.edso0.ru/00ael1156
HanpsHKEHUN MEeTassioB
O61ue criocoObl MoTy4eHus
45 MeTaiaoB. CriaBel. Beraucienus mno bu6mmoreka [JOK

YPaBHEHUSIM XUMHYECKUX PEAKIINH,
€CJIM OIH U3 PEareHTOB COACPKUT

https://m.edso0.ru/00ael156
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IIPUMECH

46 [TonsiTHE O KOPPO3UHU METAIIIOB bubmioreia LTOK
https://m.edsoo.ru/00ae1278
bubmoteka IJOK

47 Wenoumbie MeTaIEI https://m.edsogru/OanMbZ

48 OKcuUIbl ¥ TUAPOKCUABI HATPUS U bubmuotexa [JOK

KaJus https://m.edsoo.ru/00ael4b2

49 [lenouHO3€MENBHBIE METAIUIBI — bubmotexa [JOK

KaJIBIUH U MarHui https://m.edsoo.ru/00ael5e8

50 Baxxneiimme coelMHEHNS KaJbLUs brbmorexa [TOK
https://m.edsoo.ru/00ae15e8

51 O606HjeHI/Ie U CUCTEMATHU3aLUs

3HaHUHN
59 JKEcTKOoCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [JOK
yCTpaHEeHHUS https://m.edsoo.ru/00ae1886
| SO
\ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bu6moreka [JOK
>4 AIOMHHHIL https://m.edsogru/Oan1064
55 AMdoTepHbIe CBOWCTBA OKCHIA H bubmmorexa [IOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuotexa [IOK

56 HKeneso https://m.edsogru/Oan1d86

57 OKcuabl, TMAPOKCHJIBI U COJIM JKEJe3a bubmotexa [JOK

(1) u xenesa (1) https://m.edsoo.ru/00ae35e6

58 O0001IeHrEe U cUCTEMAaTU3aLUs

3HAaHUH
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[IpakTuueckas padbora Ne 7. Pemenue

59 3KCIEPUMEHTAIBHBIX 33/1a4 [0 TEME 1 bubmorexa [IOK
«BaxHeinye MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COEJTMHECHUS
Brraucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIINi, €CJIM OJIUH U3

60 peareHToB JaH B U30BITKE UJIH 1 bubmmotexa [IOK
COJIEP>KUT NpUMecH. Brruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J10JIM BBIXO/1a TPOAYKTa
peakuuu

61 O0001Ie e U cucTEMaTU3aLUs 1
3HaHUU
Kontponbsnas pabora Ned o reme

62 «Baxknenmme MeTaibl ¥ UX 1
COCITMH CHHUSI

63 BemecTBa u maTepuansl B 1 bu6moreka [JOK
MOBCEIHEBHOM KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubmotexa [JOK
OKpYXarollen cpeabl https://m.eds00.ru/00ae4270

65 Ponp xuMuu B pemenuu 1 bubmmoreka LIOK
9KOJIOTUYECKUX MTPOOIIeM https://m.edsoo.ru/00ae4270

66 PesepBHbIii ypok. O6001ICHHE 1 1 bubmmorexa [IOK
cUCTEMAaTHU3allU 3HAHUH https://m.edsoo.ru/00ae0d0a

67 Pe3epBHblii ypok. O0001IeHNE U 1 bubmuorexa LIOK
cUCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O6001IeHNE U 1 bubmmorexa [IOK
cUCcTeEMaTHU3allUg 3HAHUH https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YAEHUKA
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* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o0111ecTBO
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