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INOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1o XMMUHU Ha YPOBHE OCHOBHOI'O 0OIIEr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOoBaHUIl K pe3ylbTaTaM OCBOCHMS OCHOBHON 00pa3oBaTeNbHONH MpPOTrpamMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIXx B ®I'OC 00O, a Taxke Ha ocHOBE (henepanbHOI
paboueil mporpaMMbl BOCIIUTAHUS M C YIETOM KOHIEMIIUU NPENnoJaBaHus y4eOHOro ImpeaMera
«Xumus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit deneparyu.

[IporpaMMa 1o XUMHUU JaéT TPEICTABICHHE O IENAX, OOmeH cTpaTternu OOYyYeHUS,
BOCIIUTaHUSI M pa3BUTHSA OOYyYAIOMIMXCS CPEACTBAMU YYEOHOIO TpeAMEeTa, yCTAaHABIWBACT
o0s3aTenpHOE MPEIMETHOE COJEpKaHUE, MpelycCMaTpuBaeT paclpeesieHue ero Mo Kjiaccam U
CTPYKTYpUPOBAHHUE 1O pa3fesiaM U TeMaM IpOorpaMMbl 0 XUMUH, ONPEAeNsieT KOJIMYeCTBEHHBIC
U KaueCTBEHHBIE XapAaKTEPUCTUKH COJAEP)KAHMS, PEKOMEHIYEMYIO I0OCJIEI0BATENIbHOCTD
U3YYEHHUS XUMHUHU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU y4eOHOIO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00y4aromuXxcs, ONpeeiseT BOSMOKHOCTU TpeaMeTa JUis
peanuzanuu TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaK)Ke TPEOOBAHMI K pe3ysbTaTaM 00ydeHHs] XUMHUH
Ha YpOBHE IMeNeld W3Y4YeHHs TMpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
JEeSTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO y4eOHOT0 COJIepKaHusl.

3HaHHUE XUMHH CIIY’)KUT OCHOBOH U1 (JOPMHUPOBAHUSI MUPOBO33PEHHUS 00YUarOIIerocs, ero
NPECTaBICHUN O MAaTEPUAILHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (DOPMUpPYyEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJE, O MYTIX
pemieHuss rI00albHBIX TPOOJeM YCTOWYMBOTO pPa3BUTHS UEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTHYECKON 0€30MacHOCTH, TPOOIIEeM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealn3allMi BO3MOXKHOCTEH Juid camMopa3BUTHS U (OPMHUPOBAHUSA
KYJBTYpPBI JINYHOCTH, €€ 0011el U (PYyHKINOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHNE MBIIUICHUSI U TBOPUECKUX CHOCOOHOCTEH 00yyaromuxcs,
HaBBIKOB MX  CaMOCTOSITEIbHOM  y4eOHOM  JIeSTeNbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOOUMBIX Kak B I[IOBCEJIHEBHOM JKHM3HHM, TaKk M B
PO eCCUOHAIBHON JIEATETbHOCTH;

3HaKOMHUT CO CIEUU(UKON HAayyHOrO MBILIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIs1/1a HAa €JMHCTBO NMPHUPOJIbI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJarOIITUXCS;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCHUT CBOH BKJaJ B JKOJOTHMUECKoe 0Opa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4e€HUH XUMHUHM oOecneduBaroTcsl cHeruHUKOil conep:kaHus
yu4eOHOro TMpeaMeTa, KOTOPbIM SBJISETCS TeNarorudyeckd aJalTHPOBAHHBIM — OTPaXXKEHHEM
0a30B0il HayKH XMMUHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHUE
00y4aroIKUMHUCs CUCTEMBI NTEPBOHAYANBHBIX MOHATHH XMMUHU, OCHOB HEOPTaHMYECKOW XUMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHs MPOTPaMMBbI MO0 XMMHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE U BEIIECTBE M CHCTEMBI MOHATUN O XUMHUYECKOW peakiuu. O0e 3TH CUCTEMbI



CTPYKTYpPHO OpPTraHHW30BaHbI 10 IPUHLMITY IOCJIEJ0BATEILHOIO PAa3BUTHsI 3HAHUI Ha OCHOBE
TEOPETUUECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— [lepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4€HUS O CTPOEHUH aTOMa U XMMUUYECKOMN CBSI3H;

— MpeACTaBIEHUH 00 3JIEKTPOIMTUYECKOM JUCCOLMAIIMK BELIECTB B pACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA I1OCIEAOBATENBHO OT OJHOIO YPOBHS K JApYromy,
BBINOJIHASL (DYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJIYYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHH CIIOCOOCTBYEeT (OPMHUPOBAHMIO MPEACTABICHUS O
XMMHUYECKON COCTABJIAIOLICH HaydyHOW KapTHMHbI MHpa B JIOTHMKE €€ CHUCTEMHOM NpHPOJBI,
[IEHHOCTHOT'O OTHOLIEHUSI K HAyYHOMY 3HaHMIO U METOJaM IO3HaHUs B Hayke. M3yuenue xumun
IPOUCXOIUT C IPUBJICUCHUEM 3HAHUM U3 paHEe U3yYEHHBIX YUEOHBIX NPEAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccb» U «Pu3nkKa. 7 KJaccy.

[Tpu n3yueHnn XUMHUHA TPOUCXOTUT (POPMUPOBAHKE 3HAHNH OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM EATEIbHOCTH YEIOBEKAa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajadya y4eOHOro mpeaMera COCTOMT B (pOpMHUPOBAHUM
CUCTEMbl XMMHUYECKUX 3HAHUNH — BaKHEMIIMX (DAKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX
MIOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHUH BEIIECTB U XMMHUUYECKUX PEaKIMii, B
(GOpMHpOBAaHMM W pPa3BUTHM [103HABATEJIbHBIX YMEHHMM M MX MPUMEHEHHMM B Yy4eOHO-
MIO3HABATEIbHOM U yueOHO-HCCIIeI0BATENbCKOM AEATENbHOCTH, OCBOCHUN MPAaBUI 0€30IacHOro
oOpallieHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHHH XMMUU Ha YpOBHE OCHOBHOTrO OOIIEro oOpa3oBaHMs Ba)XHOE 3HAUYEHUE
NpUOOPETHN TaKKe LEH, KaK:

— (hopMuUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHSATHIO pEIIeHUH, CIOCOOHON ananTUpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOYYEHHsS Ha CHUCTEMAaTHYeCKOe MpPUOOILIeHHE O0O0ydYarolmuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTENbHOM  JEATEIbHOCTH, HAay4YHbIM  METOJaM  IO3HaHMI,
(GOpMHUPYIONTUM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— o0ecrieueHne YCIOBHM, CIMOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYarOIMIMMKCS OIbITa
pa3sHOOOpa3HOM JEeATETbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpCATbHOE 3HAUEHUE [T PA3IMYHbIX BUIOB JIEATEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATHFHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOLIEr0 MHUpa, MCIONb3yd 3HAHUS U
OMNBIT, TOJYYEHHbIE TNPU M3YYCHUH XUMHH, MNPUMEHATh HUX NpU peIIeHUH MpodiieM B
MIOBCEIHEBHOM JKU3HU U TPYILOBOU EATENBHOCTH;

— (opmMupoBaHue y 00y4yaronxcs ryMaHUCTUYECKUX OTHOIIEHHUH, TOHUMaHMs IEHHOCTU
XUMHUYECKUX 3HaHWM i1 BBIPAOOTKU SKOJOTHYECKH 1€71ecOo00pa3HOro MOBEACHUS B OBITY H
TPYAOBON JEATENBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbSl M OKPYXKarolleW MpUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALUU K 00YYEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHs OOIEYEIOBEYECKMX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduis ¥ HaPaBJICHHOCTU AaJbHEHUIIero 00yueHus..



OO1miee yuCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILETo
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hefeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYeCKHE TIOHATHSA

[Ipenmer xumuu. Ponb XMMHUM B KU3HU Ye€JIOBEKa. XHUMHUS B CHUCTeMe HayK. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BeElIECTB. ArperaTHOe cCOCTOsHUE BemlecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucTeie BemecTBa U cMmecH. CriocoObl pa3esieHus: CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[TpocTeie U cOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumuyeckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCHTENbHAS MOJICKYJISIpHAs
Macca. MaccoBast 10J11 XUMHAYECKOT0 3JIEMEHTA B COCTMHEHUH.

KomnuectBo BemecrBa. Monb. MomsipHass macca. B3auMocBs3b KOJM4YecTBa, Macchl U
qrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo ¢hopMynaM XUMUYECKUX COSAMHEHUN.

dusznyueckue M XMMHUUYECKHE SIBJICHUS. XUMUYECKas peakiuss U e MNpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccudpukanus XMMUYECKUX PEaKInui
(coemuHeHus, pa3IoKeHHsI, 3aMeICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCY/I0H, TpaBuiaMu paboThl B jJabopaTopuu U MpuéMaMu
oOparieHusi ¢ 1abOpaTOpHbIM O0OpPYJIOBAaHUEM, W3y4YEHHE U ONHCaHUE (U3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHHEe (PU3MUecKUX (TUIaBJIeHHE BOCKa, TasHUE Jba,
pacTupaHue caxapa B CTyNKe, KAIIEHWE U KOHJEHCAIUS BOJbI) U XUMHUYECKHUX (TOpEeHUE CBEYH,
MPOKAIMBAHNE METHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeJia C KUCIOTON) SIBIICHUM, HAOIIOCHUE
W ONHCAaHWE TPU3HAKOB TMPOTEKAHUA XHMHYECKUX peakuuii (pas3jioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHCIOTHI C XJIOPHAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWHU, B3aMMOJEHCTBHE ene3a ¢ pactBopoM conu memu (1), w3ydeHwe crmoco6oB
pa3zieneHus CMeceil: ¢ TOMOINbI0 MarHuTa, (UIBTPOBAHHUE, BBIMAPUBAHUE, JIUCTHILISALNS,
xpoMmarorpadusi, TPOBEIACHHE OYUCTKH TIOBAPCHHOW COJHM, HAOMIOJCHHE ¢ ONHCaHUe
pEe3ybTAaTOB TMPOBEAEHUS OMNBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHWsS MaccChl, CO3JaHuE
MoieNield MOJIEKYT (IIapOCTEPKHEBBIX).

BaxHeiinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmechk razos. CoctaB Bo3nyxa. Kucimopom — 37€MEHT M MPOCTOE BEHIECTBO.
Haxoxnaenne kucnopona B mpupoje, Gu3ndeckrue 1 XUMHUIECKIEe CBOMCTBA (PEaKIUu TOPEHus).
Oxkcunel. Ilpumenenue xuciopoga. CrocoObl MOTy4YeHHs] KHUCIOpoOAa B J1adopaTopuu |
npoMbIUIeHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — autoTpormHas MoAuUKaIs
KHCIIOpO/Ia.

TemnmoBoit 3hdekT XuMUYecKoW peakiuu, TEePMOXUMHUYECKHE YpaBHEHHs, OK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yroiab W MeTaH. 3arpsi3HEHUE BO31yXa, YCHJICHHE
nmapHUKOBOTO 3 deKTa, pa3pyiieHue 030HOBOTO CIIOS.

Bomopon — »nemeHT M mpoctoe BemiecTBO. HaxokneHue Bogopoda B MPUPOJE,
buznyecKre U XUMUYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOOBI moTydeHus. KUCIOThI U COoMH.



Mosipablii 00EM Ta30B. PacdéThl 0 XUMHUYECKUM YPABHEHUSM.

®usnueckue cpoiicTBa BoAbl. Bojma kak pactBopurens. PactBopsl. HaceleHHbIE U
HEHACBIIICHHbIE PacTBOpPbI. PacTBOpHMOCTH BeliecTB B Bojae. MaccoBas [J0Jid BelllecTBa B
pacTBope. XUMHUYECKUE CBOMCTBAa BOAbl. OCHOBaHMSA. Poilb pacTBOpPOB B MPUPOJAE U B JKU3HU
yenoBeka. KpyroBopoT Bojbsl B mpupoje. 3arpsisHEHHE NMPUPOAHBIX BOj. OXpaHa M OUYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanusa neopranmdeckux coeauHenuil. Oxcunabl. Krnaccudukamus OKCHIOB:
coJyieoOpasyrorue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomydeHue okcuaos.

OcHoBanust. Kmaccudukarust OCHOBaHMH: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBaHuil. Pu3nueckue M XHMHYECKHE CBOMCTBa ocHoBaHuM. llonydenwue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucinor. @u3ndeckue U1 XUMHUECKHE
cBoiicTBa kucnoT. P aktuBHoctr metasuioB H. H. bekerosa. Ilomyuenue Kucior.

Comu. Homenknatypa coneil. @u3znueckre U XMMUYECKHE CBoicTBa coiied. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXAY KJIACCaMU HEOPTraHUYECKUX COCTUHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeeNIieHre COJIepKaHusl KUCIopoia B BO3/lyXe, MOJyYeHUe, cooupaHue,
pacro3HaBaHWEe M HM3yY€HUE CBOMCTB KUCIOpOJa, HAOIIOJIEHHE B3aMMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U MpEKpallleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3laMyi OKCHJIOB M ONHMCAHWE HMX CBOWMCTB, MOJy4YeHHE, cOOMpaHHe, DPAaCIO3HABaHUE U
U3ydeHHe CBOWCTB BOJOpoAa (ropeHue), B3amMojaeicTBHEe Bojmopoaa ¢ okcuaom wmemu (I1)
(BO3MOKHO MCITIOJIb30BaHHE BHJICOMATEpHANIOB), HAOIIOAeHNE 00pa3loB BEIIECTB KOJINYECTBOM
1 Moib, HccaenoBaHne OCOOEHHOCTEM pPacTBOPEHUS BEILECTB C Pa3IMYHOM PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JIOJIEM pPACTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaJylaMH (HaTpUeM M KajblieM) (BO3MOXKHO MCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB), MCCIIeIOBaHHE OOpPa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0IeHNEe M3MEHEHMs OKpPacKd HHIMKATOpOB B PAacTBOpAaxX KHUCIOT M INENIOYed, H3ydeHHUe
B3aumoseictBuss okcuga memu (Il) ¢ pacTBopoM cepHOW KHCIOTBI, KUCIOT C METaJUIaMH,
peaKUMil HEUTpalIu3alMH, TIOJYyYeHUEe HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Baxneimue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoanueckuit 3akoH u Ilepuoanyeckas cucrema xumudeckux sjiaementos JI. M.
Menpneseesa. CTpoenne aToMoB. XUMHYeCKas CBA3b. OKHUCINTEIBLHO-BOCCTAHOBHTEJIbHbIE
peakuumn

[lepBple TOMBITKK KJIacCU(PHUKALMU XUMHUYECKUX dJeMeHTOB. lloHatue o rpymnmnax
CXOJ/IHBIX JIEMEHTOB (II€JIOYHbIE U IIETOYHO3EMENIbHBIE METAJUIbI, T'aJOTeHbI, UHEPTHBIE Ta3bl).
DJeMeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI M THIPOKCUIBI.

[lepnonnueckuit 3akoH. Ilepmogmueckass cucrema XuMmHuueckux odiemeHtoB [[. U.
MenneneeBa. Koporkonepuonnas u anmuHHonepuogHas ¢opmbl [lepuonuyeckoil cucTemsl
xumuueckux anemeHTtoB . M. MenaeneeBa. llepuoasl u rpynnbel. PU3MYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctraB aTtoMHbIX saep. HM3orombl. Onektponsl. CrpoeHue
AIEKTPOHHBIX 0005104YeK aToMoB nepBbix 20 XuMuyeckux sneMeHToB [lepuonnyeckoil cuCTeMbl



. M. MenneneeBa. XapakTepuCTHMKa XUMHUYECKOTO 3JIEMEHTAa II0 €ro II0JOKEHHUIO B
Ilepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOJIAM.

3nauenue Ilepuonnueckoro 3akona u [lepuoauyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKU U npakTuku. [[. M. MenneneeB — y4€HbIN U IpayKJaHUH.

XuMuueckass  CBSI3b. KoBanenrnas (monsipHas u HENOJIsIpHAs ) CBSA3b.
DNEeKTPOOTPULIATEIIBHOCTh XUMUYECKHX 3JIEMEHTOB. loOHHas CBA3b.

Crenenp  okucieHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Ipoueccel
OKHCJIEHHS U BOCCTaHOBJIEHUSA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3loB BEIIECTB METAJUIOB M HEMETAJIJIOB, B3aMMOJAEWUCTBHUE TUAPOKCUIA
LIMHKAa C pacTBOpPaMH KHCIOT M IIEJIOYEH, IIPOBENCHHUE OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA (TOPEHHE, PEaKIH PA3JI0KEHUS, COSIMHEHUS).

Meoswcnpeomemmnuwie cea3u

Peanuszanus MeXnpeaMETHBIX CBA3€H NMpU U3yUYEHUU XMMHHU B § Kjlacce OCYLIECTBIISETCS
yepe3 MHCIOIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX MOHATHM, TaK M IOHATHUH,
ABJIAIOIUXCSI CACTEMHBIMHU JUIsl OTAEIbHBIX IPEAMETOB €CTECTBEHHO--HAy4YHOT'O IIUKJIA.

OOwie ecTeCTBEHHO--Hay4Hble MOHATHs: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  Kilaccu(ukamus,  MNEpUOJUYHOCTb,  HaOJIOJIEHUE, JKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJECIIb, SIBIICHHE.

@dusuka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, MOH, HYKJIWJ, W30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYNA, 3JEKTPUUECKUH 3apsijl, BEIIECTBO, Teslo, O0BEM, arperarHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYECKUE BEIMYMHBI, €IUHUIBI U3MEPEHMs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, onocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOAbI, IOJIE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XuMH4ecKasi peakuus

Ilepnonnueckuit 3axkoH. Ilepuoamuyeckas cucrema Xumuueckux osnemeHros [l M.
MengeneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B W3MEHEHMHM CBOWCTB XHUMHUYECKUX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kallis, Kbl U HUX COCIUHEHUN B COOTBETCTBUHU C
IIOJIOXKEHUEM DIIEMEHTOB B lleproauyecko cucreMe U CTpOEHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHMJbl XMMUYECKOW CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOMCTB BeEIIECTBA OT THMAa KPUCTAUIMYECKON pPEmETKM W BHUJA XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPTAHMYECKHUX BEIIECTB. XHWMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHWYECKHX COEIWHEHMH, T€HETHYeCcKas
CBSI3b HEOPTaHWYECKHUX BEIECTB.

Knaccugukanus XUMUYECKUX peakiuil Mo pa3InYHbIM MpU3HAKaM (110 YUCITY M COCTaBY
YYaCTBYIOUIMX B PEAKUUU BEIIECTB, MO TEIJIOBOMY 3¢ (eKTy, MO0 H3MEHEHHIO CTeleHen
OKHUCJICHUS XHMHUYECKUX 3JIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTHUIO KaTajau3aropa). JK30- U
SHIOTEPMHUYECKHE PEAKIINH, TEPMOXMMHUYECKHE YPABHECHHUS.

[Tonatue o ckopoctu XUMHUUeckoil peakiuu. [Tonarue o6 oOpaTHMBIX U HEOOpPATHMBIX
XUMHUYECKHUX peakuusax. [IoHATHE 0 TOMOTE€HHBIX U IeTEpPOreHHbIX peakuusx. [lonsatue o



karanuse. lloHdatne o XuMudyeckoM paBHOBecHHM. DakTOpbl, BIHAIOIIAE HA CKOPOCTh
XUMHUYECKON PEAKIIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCINTENFHO-BOCCTAHOBUTEIIBHBIE ~PEAKIUH, DSJCKTPOHHBIM OajaHC OKHUCIMTEIbHO-
BOCCTAHOBUTEIbHON peakiuu. COCTaBICHHE YPaBHEHUM OKHCIHMTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaKIuii ¢ UCMOIB30BAaHUEM METO/1a JICKTPOHHOTO OanaHca.

Teopust 27IEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHu3M JHMCCOUMAlMM BELIECTB C PAa3jJM4YHbIMM BHJAMH XHWMHUYECKOW CBS3H.
Crenenp aucconuanyy. CUIbHBIE U CJIA0bIE 3JIEKTPOJIUTHI.

Peakiiun moHHoro oOMeHa. YCIIOBHS MPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHUW M COJIEH B CBETE
MPEJICTaBICHU 00 BJICKTPOIUTUYECKON aucconuanui. KayecTBeHHbIE pEaklMu Ha HOHBI.
[TonsaTHE O rUIpONIH3E CONEN.

Xumuueckuii 3xcnepumenm:

O03HAKOMJICHHE C MOJEIAMHM KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTauioB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB (XJIOpUAa HaTpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKON peakUHWHd OT BO3JAEHUCTBUS Pa3IUUYHBIX
(bakToOpoB, HCCIENOBAaHUE 3JIEKTPOIPOBOJHOCTA PACTBOPOB BEIIECTB, MpOIECcCa TUCCOLUALNN
KHUCTIOT, IIeNo4Ye W coneil (BO3MOXKHO HCHOJb30BaHUE BHJIEO MAaTEpHUaOB), IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHHWS pPEeaKuii MOHHOrO oOMeHa (oOpa3zoBaHHE
OCaJKa, BBIJCJIIEHUE Tra3za, o00pa30BaHUE BOJbl), OINbITOB, WLIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMil (TOpeHHe, PeaklUHu pas3loKeHUs, COCIUHEHUs),
pacno3HaBaHUE HEOPTraHMYECKUX BEIIECTB C IOMOILIBID KAauye€CTBEHHBIX pPEaKlMil Ha HOHBI,
pelIeHre IKCIEPUMEHTAIbHBIX 3a7au.

HemeTajuibl U X coeiUHEHUs

OOmiass xapakTepucTHUKa rajoreHoB. OcCoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHHe M (PU3NYECKHE CBOWCTBAa MPOCTHIX BELIECTB — TaJIOT€HOB.
XUMHUECKHE CBOMCTBa Ha NIpuMepe Xjopa (B3aUMOACWCTBHE C MeTaljlaMM, HEeMeTaJlIaMHu,
menoyamu). Xmopoogopoa. ConsiHas  KHCIOTa, XHMHYECKHE CBOMCTBa, MOJYyYEHHE,
npuMeHeHue. JlelicTBre xJopa U XJI0pOBOAOPO/Ia Ha OPTaHU3M ueloBeka. BaxxHelme Xaopuasl
U UX HaXO0XJEHHUE B IPUPO/IE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue M (U3MYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCTIOpOJia U cepbl. AJUIOTPOIHbIE MOJU(UKAIMKM KUCIOpOJa U cepbl. XMMHUYECKHUE CBOWMCTBA
ceprl. CepoBOJOpOJ, CTpOEHHUE, (PU3HYECKHEe M XUMHUYecKHe cBoWcTBa. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3NYECKHEe M XMMHUYECKHE CBOICTBa
(obmue Kak MpencTaBUTENs Kjacca KUCIOT U creuupuyeckue). XUMHUECKUE pPEaKIHH,
JeXale B OCHOBE IPOMBIIIJIEHHOIO CHOco0a MOJIydeHUsl CepHOM KHUCIOThL. llpuMeneHue
cepHO KuCIOoThl. COJM CepPHOM KHCIOTHI, KaUeCTBEHHAs peakiys Ha cynbdaTr-uoH. Haxoxnenue
ceppl M €€ COENMHEHHH B TpuUpoje. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAloUIeH Ccpenbl
COETMHEHUSIMU cepbl (KUCIIOTHBIE JTOXKIHU, 3arpsi3HEHUE BO3JlyXa M BOJOEMOB), CHOCOOBI €ro
MPeIOTBPALLICHUS.

OOmiasi xapakTepucThka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHMs. A3OT, paclpocTpaHeHHe B MpHupojae, (Gu3nyecKkue u
XUMUYECKHe CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHAK, ero (u3nIecKue 1 XUMUIECKUE
CBOWCTBA, MoyydeHue u npumenenue. Coan aMMOHHUS, UX (pU3MUECKUEe U XUMHUYECKUE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHCJIOTa, €€ IMOJIy4eHUE,



¢u3uueckue M XHMMHUYECKHE CBOicTBa (00mMe Kak MpPEACTaBUTENs Kiacca KHCIOT H
cneuuduyeckne). Mcnonpb3oBaHMEe HUTPATOB M COJIEH aMMOHHMS B KayeCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXAIolIel cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOXK/IM, 3arpsi3HEHUE BO3JlyXa, MOYBBI M BOJOEMOB). Docdop, amoTpomnHble MoAM(UKALNU
docdopa, duzmdeckue n xumudeckue cBoiictBa. Oxcun docdopa (V) u pochopHas kuciora,
¢u3nueckue M XUMHUYECKHE CBOMCTBa, moiydeHue. McmonpzoBanue (ocdaroB B KauecTBe
MUHEPAIbHBIX YA0OpEHUIA.

OOmast xapakrepuctuka 37aeMeHTOB [VA-rpynmnbsl. OCoOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTEIICHN OKUCIEHH. YTIEepo[, aLIOTPONHbIE MOAU(DUKALINK, PACIPOCTPAHEHUE B
npupoze, Gpusnueckue 1 XMMU4eckue cBoiictBa. Ancop6uus. Kpyrosopot yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3MYECKUe M XMMHUUYECKHE CBOMCTBA, JIeHiCTBUE HA JKUBbIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHe MpoOeMbl, CBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV),
TUIOTe3a TII00aJBHOrO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIA dPQeKT. YToipHas KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHUYECKUE CBOHCTBa, MOJydyeHHE U npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-woHbL.  Mcnonb3oBaHue  KapOOHaToB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEITbCKOM XO35HCTBE.

[lepBoHayabHBIE TIOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCNMHEHHSX YIJepoja
(MeTaH, 3TaH, OTWJICH, AaleTWICH, S5TaHOJ, TJIMIEPUH, YKCycHas Kuciota). llpupoansie
UCTOYHUKU YTJIEBOJOPOJOB (yrojib, HPUPOAHBIA Ta3, He(pTh), MPOAYKTH HX IepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE O OMOIOTMYECKN BaXKHBIX BEILECTBAX:
KHUpax, OelKax, YIrieBoJaX — M HMX POJIM B JKU3HK YeJIOBeKa. MarepuaabHOE €IHHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckne M XHMHYECKHE CBOMCTBA, MOJyYeHHE U TPUMEHEHHE.
CoenuHenuss kpemHust B mnpupoje. OOmme mnpencraBienust o6 okcuae kpemuus (IV) wu
KpeMHHEBOH kucioTe. CHIIMKATHI, HX HCIIOJb30BaHKE B OBITY, B IPOMBIIIUIEHHOCTH. BaxkHeimme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, xene300eToH. [Ipobrembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI, TIPOBEICHHE
Ka4eCTBEHHBIX PEaKLMH Ha XJIOPUI-MOHBI U HAONIOJICHHE MPU3HAKOB X MPOTEKAHUS, OMBITHI,
oTpakaromye (U3NYeCKue M XMMHUYECKHE CBOWCTBA raJIor€HOB M MX COEIMHEHMH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHE C O0pa3laMH XJIOPHUIOB (TalOreHH]IOB),
O3HAKOMJICHHE C oOpa3nmamMu cepbl M €€ COeOUHEHUSIMHU (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOACHWE Tmporecca oOOyriMBaHUS — caxapa TOA  JIHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, N3yUYe€HHE XUMHUECKHUX CBOWCTB pa30aBIEHHOW CEpHOIl
KHCJIOTHI, TPOBE/IEHNE KaueCTBEHHOM peakiuu Ha cynb(paT-uoH M HaONIo/leHHe NpH3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEAMHEHUU
(BO3MOYHO HCTIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3aMu a30THBIX U (OCPOPHBIX yI0OpeHHi,
nojy4yeHue, coOupaHue, paclo3HaBaHMEe U M3Y4YEHHE CBOICTB aMMHakKa, MpPOBEICHUE
Ka4eCTBEHHBIX pEaKkUuMid Ha HOH aMMOHHMS H ¢(ocdar-MOH M H3Y4YEHHE TPUZHAKOB HX
MPOTEKaHUs, B3aHUMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAbI0 (BO3MOYKHO
HCIIOJIb30BaHUE BUJEOMATEPHANIOB), M3yYE€HHE MOJIeled KPHUCTAUIMYECKHUX PEIIETOK anMasa,
rpaduta, ¢yiepeHa, O3HAKOMJIEHHE C TIPOLIECCOM aJcopOLMU PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTIa3a, MOIy4YeHUE, COOMpaHUe, PACIO3HABAHUE
U U3y4eHHE CBOWCTB YIVIEKUCIIOIO rasa, MpPOBEJEHHE KAYECTBEHHBIX peakluil Ha KapOoHaT H
CHJIMKAT-HUOHBI U M3Y4YEHUE MIPU3HAKOB MX MPOTEKaHMsI, 03HAKOMIICHHE C IPOLyKIHEN



CUJIMKATHOM IPOMBIIIJICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenue
HEMETaJUIbl U UX COCTUHEHUS.

MeTaJuibl M MX COeUHEHHS

OOmiast xapakTEepUCTHKAa XWMHYECKUX OJIEMEHTOB — METAJIOB HAa OCHOBAHHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuyeckux anemeHToB 1. . Menaeneesa u crpoeHust
atomoB. CTpoeHHe MeTauioB. MeTauMyeckass CBS3b M MeETajUIMYecKas KpUCTaIMYecKast
pemeéTka. ODJIEKTPOXUMHUYECKUU psl HampshkeHUd MetawioB. dusnueckue W XUMHYECKUE
cBoiicTBa MeTayuioB. OOIIMe CrocOObI MOMyYeHHs MeTawioB. [IoHsATHE 0 KOPPO3HHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[{enounble MeTAILIBL: TIOJIOKEHUE B [leproanueckoi cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenpneneeBa, CTpOCHHE MX aTOMOB, HaXOXICHUE B Ipupoje. Puznyeckue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[IlenoyHO3eMeNbHBIE METAJUIBl MarHuii M KajdplUui: mnojoxkeHnue B Ilepuogmyeckoit
cucreme xumuueckux anemeHtoB [[. M. MenpeneeBa, CTpoe€HHME HX aTOMOB, HAXOXICHHUE B
npupoae. PU3NYECKUEe U XMMUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHedme coeauHEHUs
KanbIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoid cucreme xumuueckux siemeHToB . .
MeneneeBa, CTpOCHHE aTOMA, HaXOXKJACHHUE B IIpupoae. Puznyeckne U XMMUYECKUE CBOMCTBA
antoMuHus. AMQOTEpHbIE CBOWCTBA OKCU/IA U THIPOKCHIA aJIFOMUHHUS.

Kenezo: mnonoxenue B Ilepumonnueckoin cucreme xumuueckux snemeHtoB J[. U.
MeHeneeBa, CTpOCHHE aTOMa, HaX0XKJACHHE B Ipupoje. Pu3nueckre U XMMUYECKHUE CBOMCTBA
xene3a. Okeuapl, ruapokeuabl U comu kene3a (II) u sxemesza (1), ux cocras, cBoiicTBa u
IIOJIy4ECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIGHHE C o0pa3llaMl MeTajuIoOB U CIUIaBOB, MX (PU3UYECKHMMH CBOWCTBaMH,
U3YYEHUE pe3yJIbTaTOB KOPPO3UM METaIOB (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCHJA KAJIbIUS U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEJJOBAaHME CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHHUsS >Kene3a B
Kucimoposie  (BO3MOXKHO  HCIOJb30BAaHHUE  BHJIEOMATEPHANIOB), MPH3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajabllvs, aTIOMUHUS, ITMHKa, xene3a (I1) u xenesa
(I1I), meau (II), HabmroieHrEe U OMHMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HaTpus,
Kalusl U Kaublus (BO3MOXHO HCIIOIH30BaHHE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U THAPOKCUJIA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BaxkHelmme MeTaJlyTbl U UX COCIMHEHUSI.

XuMHS U OKPYKAKOIIAS Cpefa

BemectBa u Marepuansl B MOBCETHEBHON JKU3HU 4elOBeKa. bezonmacHoe MCnosib30BaHUE
BEIIECTB M XHUMHUYECKUX peakiuii B ObiTy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpYy-Karolel cpepl (IpeaenbHas JOIMyCTUMas KOHIIEHTpaLUs
Berniects, ganee — [1/1K). Pons xuMuu B pelieHI# SKOJIOTHUECKUX TTIPoOIIeM.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3I[0B MaTEPHAIIOB (CTEKIIO, CIUIABBI METAJUIOB, TIOJUMEPHBIC MaTEPHUATIBI).

Mesicnpeomemmbwle cea3zu



Peanuzanust MeXIpeIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISAETCS
Yyepe3 UCMOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK W  TOHSITHH,
SIBIISTIOIIMXCSI CHCTEMHBIMU JJI51 OTACTIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE IOHATHUS: HAay4dyHBIH (aKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHUHTe3,  Kilaccu(ukauus,  NEPUOAMYHOCTb,  HAONIOJEHHE,  HKCICPHUMEHT,
MOJIETTMPOBAaHKE, U3MEPEHHE, MOJICIIb, BJICHUE, TTAPHUKOBBII 3 PEKT, TEXHOJIOTHsI, MAaTCPHAIbI.

®dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJA, W30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYNIA, JJIGKTPHUUECKUIH  3apsiji, TMPOBOAHUKH, IIOJYIPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENO, 00BEM, arperarHoe COCTOSHME BEIECTBa, Ias,
pacTBOp, pacTBOPHUMOCTh, KpHCTAUIMYECKass pemIeTKa, CIUIaBbl, (U3UYECKUE BEIHMYUHBI,
€IMHHIIBI U3MEPEHNS, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Bbuonorusi: ¢otocunres, apixanue, Omocdepa, IKOCUCTEMa, MUHEpPAIbHBIE YIOOpEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIE MOPOABL, MOJE3HbIC
HCKOIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

IVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 1O XUMUHA HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3y/bTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUsI
JIOCTHUTAIOTCS B X0/i¢ 00YYCHUS] XUMHH B €JMHCTBE YUeOHOW M BOCITUTATEIILHOMN JCATCILHOCTH B
COOTBETCTBUM C  TPAAULHOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMU, MPUHSATHIMA B OOIIECTBE NpaBHJIAaMHU M HOPMaMH MOBEACHUS U
CITIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIMAITM3ALIH 00yJarOIIuXCsl.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH MO3MTHBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACIIMpPEHHE ONbITa ACATEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TIOHMMAaHUS 3HAYCHUS XMMHUYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpManuei O MepeoBbIX JOCTHKCHUSX M OTKPBITHSX
MHPOBOH M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
Mupa 1 oOIIeCTBa;

2) rpaIaHCKOT0 BOCIIMTAHMSA:

NPE/ACTABICHNUS O COLMAIBHBIX HOpPMax M NpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE, =~ KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B OOLICCTBEHHO  TIOJIC3HOM,
y4eOHO-MCCIIE0BATEIbCKOM, TBOPYECKOW W JPYrHX BHAAX JESATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOI COBMECTHOI JIESITEBHOCTH MPH BHITOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHUYECKHX JKCIIEPHUMEHTOB, CO3JaHUHM Y4YEOHBIX IIPOEKTOB, CTPEMIICHHS K
B3aUMOIIOHMMAHHIO U B3aMMOIIOMOINM B TMPOIECCE ITOM YyueOHOW AEATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJCHHE M IOCTYNKH CBOMX TOBAPHIICH C MO3MIUH HPAaBCTBEHHBIX U
MPABOBBIX HOPM € YIETOM OCO3HAHHMS MOCIIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT O TIO3HAHUS

MHPOBO33PCHYECKHE  MPEACTAaBICHHS O  BEIIECTBE W  XHMHYECCKOW  pEaKIHH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U COCTABISIOIIUE OCHOBY JUIS
NOHUMAaHUsI CYITHOCTH HAyYHOH KapTHHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3AUMOCBS3AX YEJIOBEKa C MPUPOJHOU Cpeloil, 0 poJin
XMMHUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAIpaBJICHHBIC Ha TMOJYYEHHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXoauMble 1711 OOBACHEHUs HAOMIOAaeMbIX IIPOLECCOB U SBJICHUM, MO3HABATENIbHOIA,
WH(OPMAIIMOHHON U YUTATEILCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHON PabOThI
C Y4eOHBIMU TEKCTaMM, CIPABOYHOM JIUTEPATypOH, JOCTYNMHBIMU TEXHUYECKUMH CPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHII;

UHTEpEeC K OOYYEHHUIO U IMO3HAHUIO, JHOOO03HATEIHbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHON U MCCIIEAOBATEIBCKON NEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHS O0y4YeHUS B AaJbHEHIIIEM;

4) hopMUPOBAHNS KYJIbTYPHI 310POBbI:

OCO3HAHME UEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pOBBI 00pa3 JKU3HU, OCO3HAHHME IOCJICICTBUI U HEMPHUSTHE BPEIHBIX
IpUBBIYEK (YHOTpPEONEHUsT aJKOroJisi, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOIOACHUS
npaBuJl 0€30MaCHOCTH TpU OOpallleHHMH C XMMUYECKHMMH BEIIeCTBAMU B OBITY U peaibHOU
KU3HH;

5) Tpy/10BOT0 BOCHIUTAHUS:

MHTEPEC K MPAKTHYECKOMY U3YUEHHUIO Tpodeccuil u Tpyaa pa3iuyHOro poja, yBaXKeHHE K
TPpyLy U pe3yJibTaraM TpPYIAOBOM JEATEIbHOCTH, B TOM YKCIIE€ Ha OCHOBE IPUMEHEHHS
NpPEAMETHBIX 3HAHMW TI0 XUMHUH, OCO3HAHHBIA BBIOOP HWHIMBHUAYAJIbHON TPACKTOPUHU
MPOJODKCHHUST O0pa30BaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeccnoHalbHON AESITeTbHOCTH U
pa3BUTHS HEOOXOAMUMBIX YMEHHM, TOTOBHOCTh aJalTUPOBATHCS B MPodecCHOHANBHO cpejie;

6) 3K0JIOrHYecKOro BOCHUTAHMSA:

9KOJIOTUYECKH 11e7IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO M 0€301acHOTO 00pasza KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TICHXUYECKOMY 3/J0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS MpaBUi O€30MacHOTO MOBEACHHS TP paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIIUAX, YIPOKAIOIIUX 3/T0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH TPHUMEHATh 3HAHHS, TMOJy4YaeMmble MPU U3YYCHUU XUMHUH, OIS PEHICHUS
3a71a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOTHOM CPEOH, IS TIOBBILICHHS YPOBHS SKOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM U MyTeH UX pelieHus
MOCPEJICTBOM METOJ0B XMMUH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATbCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLIMATBLHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe mertampenMeTHBIX pe3yabTAaTOB BBUICISIOT 3HAYMMBIE IS (POPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPHUHIIMI, TUTIOTE3a, (aKT, CUCTEeMa,
MPOIIECC, IKCIIEPUMEHT U JPYTOeE.), KOTOPbIE UCIMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (OPMUPOBATH MIPEICTABICHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHBIE ydeOHBIC NEHCTBUs (ITO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpblE oOecreunBaioT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHWPOBAHUIO U OCYIIECTBICHUIO YUeOHOU AESITENEHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE y4eOHbIe 1eifiCTBUSA

ba3oBble Jiornyeckue AeiCTBUA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUST IIPU OCBOCHUU 3HAHUM:
PacCKpbIBaTh CMBICT XUMUYECKUX MOHATUH (BBIAETATh UX XapaKTEpHbIC MPU3HAKH,



yCTaHABJIMBATh B3aUMOCBSA3b C JPYTUMH MOHSITHUSMH), UCIIOIB30BATh MOHATHUS JJIS OOBSICHEHHS
OTIENbHBIX ()aKTOB W SIBICHUH, BBIOMpPATh OCHOBAaHHS W KPUTEPUHU [UIA KIACCU(PUKAIIH
XUMHUUYECKHX BEIIECTB M XMMHUYECKUX PEaKLUi, YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBA3U
MEXy 00BEKTaMH U3YyU€HHUsl, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHBIE, IeAyKTUBHbIC,
10 aHAJIOTHH), AeNaTh BBIBOJbI U 3aKIIOUCHUS;

yMEHHE MPUMEHSITh B Mpollecce MO3HAHUS MOHATUS (MPEIMETHbIE M MeTallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, HUCIOJIb3yeMbleé B XHMHHU, MPEOOPa3OBHIBATH IIMPOKO
IPUMEHSIEMbIE B XMMHM MOJIEIbHBIEC MPEICTABICHUS — XUMUYECKUIN 3HAK (CHMBOJI AJIEMEHTA),
XUMHUYecKkass (GopMylna M yYpaBHEHHE XHMMHUYECKOH pEakUuu — TpU pElIeHHH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTUX MOJENIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEUIECTB U
XUMHUYECKHX DPEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBCHHBIC CBS3H U
IIPOTUBOPEYMS B U3y4aEMbIX IPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBareibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
Takke B KayeCTBE OCHOBBI [Isi (OPMUPOBAHMSI THIIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

MpHOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3ALMU U TMPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJ0M MpOIlecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €I0
pe3ynbTatr, GopMmynupoBaTh O0OOLIEHUS U BBIBOABI IO pPE3yJIbTaTaM IPOBEAEHHOIO OIIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIENIaHHOM pabdoTe.

PabGora ¢ nndopmanmeii:

yMEHHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIIUIO PA3INYHBIX BUJOB
U GOpM TpesICTaBlIeHHs], OTyYaeMyl0 M3 Pa3HbIX HICTOUHUKOB (Hay4HO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIEp’KaHUs, CIpaBOYHbIE TocoOUs, pecypchl VIHTepHETa), KpUTHYECKH
OLICHUBATh [TPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE NPUMEHSTh Pa3IMuHble METO/Ibl U 3aMPOCHl MIPU MOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOMUMBIX JIJIs1 BBIIOJIHEHUS YU€OHBIX M MIO3HABATEIbHBIX 3a7a4
OnpeAeNéHHOro THUMa, MPUOOpPETeHHE OmbITa B 00JacTH MCMONb30BaHUS HH(GOPMALMOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOIMH, OBJaJIeHHE KYJIbTYpOl aKTHUBHOTO MCIOJIb30BAHUS PA3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (OPMY MpeCTaBICHUS
uH(pOpMallMl M WJUIIOCTPUPOBATh pEIIAeMble 3aJaul HECJIOKHBIMU CXE€MaMH, JuarpaMmmamy,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMU;

YMEHHUE HCIONb30BaTh W aHAJIU3UPOBaTh B Ipollecce Y4eOHON U HCClen0BaTeIbCKON
JEeSTENIbHOCTH UH(POPMAIIUIO O BIMSHUU MPOMBIIIIIEHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIOPTa
Ha COCTOSIHME OKPY KaroIle MPUPOAHOMN CPEeIbl.

KoMMyHHKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHUS 3aJaBaTh BOIPOCHl (B XoJe auanora M (WiIM) JUCKYCCHM) IO CYIIECTBY
oOcyxgaeMoll Tembl, (OPMYIHPOBATH CBOM MPEMAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS MPEACTaBIATh NOJyYeHHbIE Pe3yIbTaThl 103HABATEIBHOM IEATEIILHOCTH B YCTHBIX
U TNHCBMEHHBIX TEKCTax; JeJaTh MPE3eHTAIMI0 pPe3yJIbTaTOB BBHIMOJIHEHUS XHMHYECKOTO
SKCTIEpUMEHTa (71a00paTOPHOTO OMBITA, JAOOPATOPHON pPabOTHI TO HCCIAEAOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHUSI Yy4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JIEATEIIbHOCTU TPH PEUICHWH BO3HUKAIOLIMX MpoOJeM Ha OCHOBE yuéTa



o0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JCHCTBHM, ONpeeNieHHe KPUTEPHEB 10 OIEHKE KayecTBa
BBITIOJIHEHHOU paboThI U JIpyTrue).

PeryasiTuBHble yHUBepcaIbHbIE yYeOHbIE 1eiiCTBUSA:

YMEHHUE CAMOCTOSITENILHO OMPEACTATh eI IeATeNbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJMPOBAaTh M TpPU HEOOXOJMMOCTH KOPPEKTUPOBAaTh CBOIO JESATEIBHOCTb, BBIOMPATH
HanOosiee 3(G(EKTUBHBIE CIOCOOBI  pEIICHHS Yy4eOHBIX W  IO3HABaTeIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTHUPOBATh MPEIJIOKEHHBIN alrOpUTM ICHCTBHUI IMpH
BBIMOJIHEHUH 33JaHUN € Y4ETOM TOIYYEeHHS HOBBIX 3HAaHUM 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLHUAX, OLIEHUBATh COOTBETCTBHE MOJYUYCHHOTO pe3yJbTaTa 3asBICHHOHN IIEIH,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPe/IjIaraéMble B YCIIOBUU 3aJaHUI.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YJIbTAaTOB II0 OCBOCHHUIO 00S3aTEIBHOTO COACPIKAHMUS,
YCTAaHOBJICHHOTO JaHHOH (enepanpHOW pabodell MporpaMMoOi, BBIICISIIOT: OCBOCHHBIC
oOydJaromMMuUCs Hay4dHbIe 3HAHUS, YMEHHUS M CIOCOOBI ACMCTBUIA, CHelU(pUYECKHe Ui
npeaIMeTHO o0nacTu «XUMHUS», BUIBI ACSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETANU, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOydenus B 8 KJjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

® DPACKpBIBATh CMBICTI OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJIEKYyJa, XUMUYECKUN
DIIEMEHT, TPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs H
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYyJspHas Mmacca,
KOJIMYECTBO BEILIECTBAa, MOJb, MOJISIpPHAas Macca, MaccoBas J0JIi XUMHYECKOIro
DIIEMEHTa B COCIWHEHWH, MOJISIPHBIA O0BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENIEHh OKUCIICHUS, XUMHUYECKas peaKIus, Kiaccuuramnms
peaKIuii: peakiuu COeAUHEHUs, PEAKIIUU Pa3I0KEHHS, PEaKIH 3aMEIICHHs, peaKIInu
oOMeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIiH, TeIIOBON 3((eKT peakluu, SApo aToMa,
AIIEKTPOHHBIN CJIOM aroma, aroMHas OopOWTaidb, paAuyC aToMa, XUMHUYECKas CBS3b,
NOJISIpHAs ¥ HENOJISIpHAs KOBAJCHTHAs CBsI3b, MOHHAS CBS3b, MOH, KaTWOH, aHWOH,
pacTBOp, MaccoBas J0Js BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH M TPUMEHSTH ITH
MOHSITUS TIPU OMTUCAHUH BELIECTB U UX MPEBPAIICHHUIA;

® UCIOJB30BaTh XHMHUYECKYI0 CHMBOJIMKY [UIS COCTaBJICHUS (QOPMYN BEHIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeneNisITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COEJUHEHUSX, CTENECHb
OKHCIICHHSI DJIEMEHTOB B OWHAPHBIX COCTUHEHHUSX, NPUHAIJICKHOCTh BEIIECTB K
OTIpeNleIEHHOMY KJIacCy COeIMHEHMH 1o ¢opMmynaM, BHUJI XHUMHUYECKOH CBs3M
(KOBaJIeHTHasl M MOHHAs) B HEOPTaHHUYECKUX COCTUHEHUSX;

e packpeiBath cMmbicn Ilepuonnueckoro 3axona J[. M. MenneneeBa: A1eMOHCTPHPOBAThH
NOHUMaHHE MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMHMYECKHX JJIEMEHTOB OT HX
nojoxenus B llepromnmdeckoit cucremMe, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJipo;

® ONUCBIBATb M XapakTepu3zoBaTh TabmuunHyro Gopmy Ilepuoamueckoit cUCTEMBI
XUMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs nmoArpynna (A-rpymnmna)» u
«moboynass moarpynna (b-rpymma)», manbie W OONbIIME TEPHOIBI, COOTHOCHTH
o0o3HavYeHus1, KOTOpble UMeloTcs B Tabnuue «llepuonnyeckas cucreMa XUMHUYECKHX



anemeHToB [[. 1. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsii sapa, OOIIee YHCIO JJICKTPOHOB H
pacipeiefieHue uxX Mo JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE IJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XMMHUECKUE
peakiuu (10 YHUCIYy W COCTaBY Y4YacTBYIOIIMX B PEAKIUMU BEIIECTB, IO TEIJIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, MOATBEpPXKJas  OINUCAHUE TMPUMEpPaMU  MOJCKYJISIPHBIX  YpaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIU;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUHN B Pa3IUUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BELLIECTB, MaCCOBYIO
JIOJIF0 XMUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIInu;

MPUMEHATh OCHOBHBIEC OTEPAIIMU MBICIUTEIBHON JEATeIbHOCTH — aHallu3 M CHUHTE3,
cpaBHEHHE, 0000IIeHHE, CUCTEeMATU3AIINIO, KIACCU(DUKALINIO, BBISIBJICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3YYEHUs CBOMCTB BEIIECTB MU XUMHUYECKUX PEAKIUH,
€CTeCTBCHHO-Hay4YHbIE€ = METOJbl  TMO3HaHWS  —  HaOJIoJeHue, U3MEpPEHHUE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIi U MBICTICHHBIN);

CIeIOBaTh IpaBWJIAM TIOJb30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1ab0paTOPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU TIO BBIMOJHEHHUIO TAOOPATOPHBIX XMMHUYECKHUX OIBITOB MO MOTYyYEHHIO
U CcOOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA W KHUCIOpPOAA), MPUTOTOBICHHUIO
pacTBOPOB € OMPEAEIEHHON MACCOBOM JI0JIEH PACTBOPEHHOIO BEIMIECTBA, INIAHUPOBATh
U MPOBOJAUTh XMMHUYECKUE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILENIOYEH U
KHUCJIOT C TIOMOIIIBIO HHIMKATOPOB (JaKkMyc, (heHondTaaerH, METUIOPAHK U IPYyTHe).

K konny oOyuenus B 9 KJjacce npeaMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

pPacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHX IOHATUN: XUMHUYECKHI DJJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCT,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIIEHMs, XUMUYECKas peaklus, XUMHYECKas
CBSI3b, TEIUIOBOW 3((eKT peakiuu, MOsb, MOJIIPHBII 00BEM, PacTBOp, INEKTPOIIMTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAs] UCCOLIMAlLMS, pPEaKIMM HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHe, oOpaTHMble M HeoOpaTHMbIE peakiuw,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKLUUU,  OKUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTAaHOBJCHHE, aNIOTPOINUS, aM(POTEPHOCTh, XUMHYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, MeETaJUIMYecKas), KpUCTa/sindeckas pemerka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pPEaKIHH, NPEAENbHO JONyCTHUMAas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHMX MOHATUH U NMPUMEHSTH 3TH
MOHSITHS ITPU ONTUMCAHUH BELIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBieHUS (GOpMyNl BEUIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIIMil;

ONpEAENATh BaJEHTHOCTh U CTENEHb OKHUCICHMS XHUMUYECKUX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAMIECKHOCTh BEUIECTB K ONPEIACIEHHOMY
KJIacCy COCOUHEHUN MO (GOopMynaM, BHJI XMMHUYECKOH CBs3U (KOBaJICHTHAs, MOHHA,



METaJuIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]l HOHA [0 XUMUYECKOU
dopmyre, xapakrep cpelbl B BOJAHBIX PAcTBOpaX HEOPraHMUYECKUX COCAMHEHHM, THII
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIci llepuoanyeckoro 3akona /[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMaHME: ONMHCHIBATh U XapaKTepu3oBaTh TabunyHyto ¢opmy Ileprogmueckoit
CUCTEMbl XUMHYECKHX OJJIEMEHTOB: pa3inuyaTh MOHSATHS «TJIaBHAs mnoarpymma (A-
rpymmna)» u «mnoboyHas mnoarpynmna (b-rpynma)», manbie W OONbIIME TEPHOIBI,
COOTHOCHTb 0003HAUEHUS, KOTOphIE HMEIOTCS B NEPUOIMYECKO Tabnmue, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0lllee YUCIIo 3JIEKTPOHOB U pacHpeiesIeHe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OO0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB JJEMEHTOB M HUX
COECIMHEHUI B MIpEeJesiax MalbIX IIEPUOJOB U IIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEUIECTBA, XUMHUYECKHE
peakiuu (10 YHUCIy W COCTaBY Y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3 eKTy, M0 HIMEHEHUIO CTENEHENW OKUCICHUS XUMUYECKHUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (ONHUCHIBaTh) OOLIME U CHEHU(PUYECKHE XHMHUYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXK/Ias ONMHUCAHUE MPUMEPAMU MOJICKYISPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIHIA;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOrO OOMEHa, ypaBHEHUS PeaKIIHid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAaHHE T€HETUYECKOM CBSI3W MEXIy BelIeCTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (hOpMYysie COETUHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu;

coOnrofaTh TMpaBuja TOJB30BAHUS XMMHUYECKOH ToCcylnoil U 1abopaTOpHBIM
00OpyJOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU TIO BBHIMOTHEHHUIO TaOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYCHUIO
U COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa M YIJIEKHCIOrO Ta3a);

MIPOBOJIUTh PEAKIMHU, MOATBEPKAAIONINE KAaUECTBEHHBIN COCTaB Pa3JIMYHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpUA-, OpoMHI-, HOAUA-, KapOoHaT-, docdar-,
CUJIMKAT-, Cynb(ar-, THUAPOKCHA-UOHBI, KATHOHBI aMMOHHUS W HWOHBI H3y4YEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpaX HEOPTAHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAllMU MBICIUTENBHON AESITEIbHOCTH — aHajW3 U CUHTES,
CpaBHEHHE, O0000IIeHHe, CHCTEMaTHU3allii0, BBISBIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3y4YEHHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKLUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAHHWA — HaONIOJEHHE, U3MEpPEeHHe, MOJEIUPOBaHueE,
AKCTICPUMEHT (peabHBIM U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Koau4vecTBO 4acoB
Ne HanmenoBanmue pa3iesioB u JyekTpoHHbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBoHavajibHble XUHMHUYECKHE MOHSITHS
Xumus — BakHasi 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 0 ) bu6mmoreka [IOK
MPAaKTUYECKOM AEeITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
19 BemecTBa 1 xuMuueckue 15 1 0 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. Baxkneiilue npeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Bosnyx. Kucnopon. I[lonstue 5 1 0 bubnnorexka [JOK
00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 8 1 1 bu6nmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bu6mmorexa [IOK
HEOPraHUYEeCKUX COCTUHEHHI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaesneeBa. CTpoeHue aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE Pe€akKIuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonuueckuii 3aKOH U
IIepuonnueckas cucrema

b K
3.1 XHMHYECKUX demMeHToB [[. 1. 7 0 0 nommorexa L1O

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

Mennene-eBa. CTpoeHue
aroma

XUMHYECKas CBA3b.
bu6mmoreka [IOK

3.2 - 8 1 0
OkuciuTenbHO https://m.edsoo.ru/7f41837c

BOCCTAHOBHUTCIIbHBIC pCaKIIUU

HTtoro no pasje 15 bubnunorexa LIOK
PR https://m.edso0.ru/7f41837¢c
b K
PesepBHOE Bpems 3 uobmoreka 110

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

OBILIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 08 0 >
9 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3je/ioB U TeM Korrpoapmsre | Tpaxtuseckue (uu¢posBbIe)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoTsI pecypesr
Pa3nes 1. BemecTBO M XMMHYeCKHE peakKIINU
11 [ToBTOpEeHME U yriayOneHue 3HaHUN 5 1 bubnmnoreka [JOK
OCHOBHBIX Pa3/elioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. 3 1 1 bubmuorexa [JOK
XUMHYECKUE PeaKIUK B pacTBOPax https://m.edso0.ru/7f41a636
Uroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pasnen 2.

HemeTayabl 1 ux COCIMHCHUHA

21 OO01mmas XxapakTepuCTUKa XUMHUYECKUX 4 bubnmoreka [JOK
' anemeHToB VIIA-rpymnmsbl. [anoreHs https://m.edsoo0.ru/7f41a636
r | o —— 6
' PYHIHL: 6P https://m.eds00.ru/7f41a636
COEIMHEHNS
- OOmas xapa\l;iepncmxa );I/IMI/I‘I(ZCKI;X , BuGmiorexa LIOK
. 3JIEMEHTOB -rpynIsl. A3or, pocdop 1 ux
: pyn ’ P https://m.edsoo0.ru/7f41a636
COEIMHEHU
o | e — 8
' . PYTIIRL: PO https://m.edsoo0.ru/7f41a636
KPEMHHUH M UX COCAMHCHHS
Wroro mo pazneny 25
Pasznen 3. Meraliibl M MX COeIMHEHUA
3.1 OO01ue cBoiicTBa METAJJIOB 4 bubmmorexa [IOK
' Hue caoue © © https://m.edsoo.ru/7f41a636
. bubanoreka [IOK
3.2 BaxkHelme MeTaibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Uroro o pazneny 20
Paznen 4. Xumus u oKpyxawiuas cpena
4.1 BemrecTtBa U MaTepHaibl B )KU3HU UEI0BEKA 3 bubmorexa [IOK
' m P https://m.edsoo0.ru/7f41a636
Hroro o pasneny 3
buo OK
Pe3epBHoE Bpems 3 nomotexa 11

https://m.edso0.ru/7f41a636
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OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
MNOYPOYHOE IIJIAHUPOBAHHUE
8 KUIACC
N KouunyecTBO 4yacoB Jara JieKTpOHHbIE LM (POBbLIE
i Tema ypoka Kontposbubie | I[lpakTnueckue o0pa3oBaTe/bHbIC
n/n Bcero U3y4YeHUs
padoThbI padoTbI pecypcbl
1 IIpenmer xumuu. Pons xumuu B 1 0 0 bu6mmoreka [IOK
JKU3HU YesioBeka. Tela u BelecTna https://m.edsoo.ru/ff0d210c
9 ITousTne o MeTo1ax IMO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHHA https://m.edsoo.ru/ff0d227e
[IpaxTuueckas pabora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOpUU U IPUEMBI 1 0 1 bubnunoreka [JOK
oOpaineHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa U cMecH. CIIocoObl 1 0 0 bu6nmoreka [JOK
pasjiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5| emeromecnscet Ganpmepe | 1 0 1 buorera LIOK
8 . PHNED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bubmuoreka [JOK
A 1
6 TOMBLH MO 0 0 https://m.edsoo.ru/ff0d2a6c
F XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 0 0 bubnmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTblie u cinoXHbIE BellleCTBa 1 0 0 https://m.edsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa
BeIeCTB. XUMUYECKasi (opMyIia.

bu6mmoreka [IOK

10
BajleHTHOCTh aTOMOB XHUMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHOCUTENBHAS MOJICKYJISIpHASE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6mmoreka [JOK
MonsipHast Mmacca https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUYECKUE SIBJICHUS. bu6mmoreka [IOK
14
XUMHYECKasT peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBust IpOTEKaHUS bubnnoreka [JOK
XUMHYECKUX PEaKIHid https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpAaHEHHSI MacChl BEIIECTB. bubnuotexa [JOK
XUMHUYeCKHe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
. quI/IcTJ;ZH:;I Ko::;e}j:;i; MaccChl BuGmorexa LOK
etee oyp ev https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHA
DA {COCAMHCHIT, PAsTOAEHLL, https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B.JI — yu€HBbIii-
19 SH I/IKJ'I:I'I:IeO}ItI(::;OI(a)fSqu ZII{{I;: u bubmmorexa LIOK
H AT, HUI https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHUH
20 Kontponbnas padora Nel mo teme bubnmuorexa [JOK

((BGH_IGCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Coctan

bu6mmoreka [IOK

21 .K —
BOYXA. RHCIOPOA ~— SICMEHT H https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
o .
g | s e e
POa \peaitht ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
C 0
23 aatopatopit  npovscroern biGmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ ekt XuMUIecKoi
24 peaKkIuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPAaBHCHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTCPMHUYCCKHUX PEaAKIIHSIX
T .
e 301‘[J‘II/IB0 (uedtb, yromap u MegaH) Bu6morexa LIOK
ArPASHCHHE BOSAYX4, CTOCODHL €10 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
p | i S e
" P . https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3yYEHHE €ro CBOMCTBY
27 Bonxopon — aneMeHT 1 mpocToe bubnuoreka [IOK
BelecTBO. HaxoxeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkrue 1 XMMUYECKHEe CBOHCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsATHE O KHUCTOTAX U CONAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHus: BOJIOPOIa B bubnmoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
31 [IpakTudeckas padora Ne 4 mo Teme bubnmoreka [JOK
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«[Tonydyenue u cobrpanue BOIOPOIa,
U3y4YCHHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4f42

MoutsipHbIii 00BEM Ta30B. 3aKOH

bu6mmoreka [IOK

2
3 ABorajpo https://m.edsoo.ru/ff0d542e
o | o, e
n oMy https://m.edsoo.ru/ff0d55a0

KOJINYECTBY BEIIECTBA WIH 00BEMY

o | e o e
P  Peaitt . https://m.edsoo.ru/ff0d5708
3aKO0HAa O0BEMHBIX OTHOLLIEHUH ra30B

35 du3nyecKkue U XMUMHUYECKHE CBOHNCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. ITonstue 00 bu6mmoreka [IOK
UHIIKATOpax https://m.edsoo0.ru/ff0d59e2
Boga xak pactBopuTens.

37 HackimienHbie 1 HEHACHIIIICHHBIC bu6mmoreka [IOK
pacTBOpBI. MaccoBas 105 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme

38 «IIpuroroBiieHue pacTBOpOB C bubnnoreka [JOK
orpeIeIEHHON MacCOBOM JOJIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonTtponpHas padora Ne2 o treme bubnnorexa [JOK
«Kucnopoa. Bogopos. Boma» https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiIacCuUKaIus, bu6mmorexa [IOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e

a1 [TonyuyeHue u XUMHUYECKHE CBOMCTBA bubnuorexa [IOK

KHCJIIOTHBIX, OCHOBHBIX 1

https://m.edsoo.ru/ff0d664e
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aM(OTEpHBIX OKCHJIOB

42 OcHoBaHwusI: cOCTaB, Kiaccuduxams, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4yeCcKkue CBOWCTBA bubmumorexa [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kitaccudukanms, bu6mmoreka [IOK
44
HOMCHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne u XUMHYECKHE CBOMCTBA bubnnorexa [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
15| cnocovumomtmn immsoens biGmnotexa LIOK
. v ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTuyeckas pabora Ne 6. Pemenne
47 AKCTIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHHYECKHX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
r
48 | xasceawn neoprammccrny bitGnotexa LIOK
. p https://m.edso0.ru/00ad9a50
COCTUHEHUI
49 O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka [IOK
3HaHUHN https://m.edso0.ru/00ad9cb?2
K 6ota Ne3
S0 "Ochomie Kcen neoprasiccians b morera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTUHEHUI
ITepBbie O acc a
51 Xnﬁzzlec?(ﬂiiiiii;()}fg}ﬁi;ﬁ: 0 bubnmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX 3JIEMCHTOB
52 [Tepuoanueckuii 3akoH U bubnmoreka [JOK
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[Tepuonnueckas cucrema
XHUMHYECKHX dieMeHToB /I, 1.
Meupeneena

https://m.edsoo.ru/00ada52c

53 [Iepuoapl, rpymibl, HOArPYIIIbI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubmumoreka [IOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 060JIO‘I€KV Butmorexa LOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menneneena
XapaKkTepucTUKa XMMHUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKEHUIO B bubnuoreka [IOK
[Tepuoanueckoii cucreme /1. U. https://m.edso0.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
JUIS Pa3BUTUS HAYKH U IPAaKTUKU. [].
57 N. MenpeneeB — yd4€HBIN, IIEAArOT U bubnnoreka [JOK
rpaxxaanuH. KoHTponbHas paboTa https://m.edsoo.ru/00ada96e
Ne4 " Ctpoenue aroma.
[Tepuoanuecknii 3akoH"
58 DIIEKTPOOTPULIATETBHOCTh AaTOMOB bubnnorexka [JOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
>9 Momast ximvirieckas cosh https://m.edsoo.ru/00adac34
60 KoBanenTHast nmossspHas XuMuieckast bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasteHTHas HEnoIsApHAas bubnnorexka [JOK

XUMHUYCCKaA CBA3b

https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
62 (Creneith OKHCICHI 1 0 0 https://m.edsoo.ru/00adae28
63 OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC 1 0 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIIATENN U BOCCTAHOBUTEIIH 1 0 0 httos://m.eds00.ru/00adb076
KoHnTtponbHas padora Ne5 o Teme
65 ((CTp(l;)GHHe aT(I))Ma. Xumuyeckas 1 1 0 bubmorexa IOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6001eHE U 1 0 0 bubnuoreka [IOK
CHUCTEMAaTH3aIMs 3HAHHH https://m.edsoo.ru/00adb33c
bubmuorexa [JOK
67 Wrorosas koHTpoabHAsA pabora Ne 6 1 1 0 https://m.eds00.ru/00ad9ch?
68 PesepsHblit ypok. O6006111€HNE U 1 0 0 bubnnoreka [JOK
CHUCTEMATH3AIMS 3HAHHH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB T1O 68 6 6
ITPOI'PAMME
9 KUIIACC
No KouunvecTBO 4acoB Jata JJieKTPOHHbIEe HN(poBbIE
i Tema ypoka Kourpoabnbie | IlpakTuyeckue o0pa3zoBaTe/ibHbIE
n/n Bceero U3YYCHUS
padoTbl padoThbI pecypchl
IIepnonrueckuit 3aKoH.
Ilepronnueckas cucrema bubnmorexa LIOK
1 1
XUMUYECKHX dyeMeHToB [1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
5 3aKOHOMEPHOCTU B U3MEHEHUU 1 bubmmoreka [JOK
CBOMCTB XUMHUYECKUX DJICMEHTOB https://m.edsoo.ru/00adb6b6
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MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIaTypa bubmmoreka [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunel xumMuueckoii CBSI3U U THIIBI bubnunorexa LIOK
4 N
KPUCTAJNTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme
5 «IToBTOpEHue n yrnyoaeHue
3HaHMUI OCHOBHBIX Pa3/IeNoB Kypca
8 Kmacca»
Knaccudukanus XuMuaeckux bu6nmorexa LIOK
6 .
PeaKIyii 0 Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOM
7 0 P bubmuoreka [{OK
eakuu. [IoHITHE 0 TOMOT€HHBIX H
peaxtt https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEAKIIHSIX
[ToHsITHE 0 XHUMUYECKOM
aBHOBecHH. DaKTOPBI, BIHSIONINE
8 P P . 0 bubmuorexa [{OK
Ha CKOPOCTh XMMUYECKOHN pEeaKINKU
p peart https://m.edsoo.ru/00adc28c
1 MOJIOKEHUE XUMUYECKOr0
paBHOBECHS
OKHCIUTEIBHO- bu6nmorexa LIOK
9
BOCCTAHOBUTEIILHBIC PEAKIHH https://m.edsoo.ru/00adcade
Teopus 3IEKTPOTUTHIECCKOM
10 P P . : Bu6miorexa [TOK
rcconuaiuu. CUIbHEIC U Cl1a0bIe
A tan https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHESHUS peaKuil Bubmmorexa [IOK
P peaxtt https://m.edsoo.ru/00add448
12 XHUMHUYECKHE CBOMCTBA KUCIOT U bu6nunorexa LIOK

OCHOBAHMH B CBETE MPEICTABICHUIN

https://m.edsoo.ru/00add5d8
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00 2JIEKTPOTUTHUECKOM
JICCOIIMALINT

XUMHUYECKHE CBOWCTBA COJIEH B

bubnuoreka [IOK

13 1 00
CBETE TP eHCTaBHerm © https://m.edsoo.ru/00add8b?2
JIEKTPOIMTUYCCKOM JTUCCOIIMAIIHN
14 [MousaTHE 0 TUAPOIN3E COJIEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEeMaTH3alHs bubnnorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
I1 0 Ne 1.
16 | Pemenne sxcnepmienTamasix BuGanorera LIOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTposabnas padora Ne2 o teme
17 «INEKTPOIUTUYECKAS bubmuorexa [IOK
IUCCOLMAINASL. XAMUUYECKHE https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
06 .
. > mas ;apa;czezlj(c:m:a zanoreHeoZ BuGmorexa [OK
HMHNUYCCKHU BOHUCTBA HaA IIPUM
PAMEp https://m.edsoo.ru/00addfe2
xJopa
X .C
10 | xommmcoms onoiicres, noryaeme, buGmorexa LIOK
’ v ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
IT 0 Ne 2
20 | lonysere consmo rucoms, BuGorera LIOK
i . . ’ https://m.edsoo.ru/00ade348
U3ydeHUE e€ CBOUCTBY»
BI)I‘-II/ICJ'IGHI/ISI 10 ypaliHeHI/ISIM BI/I 6_]'H/IOTeKa H OK
21 XAMHUYECKUX PEAKLUI, ECIIU OJIMH

N3 pCarcHTOB IdaH B H30BITKE

https://m.edso0.ru/00ade488
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OO011ast XapaKTepUCTUKA DIIEMEHTOB

bubnunorexa LIOK

22
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(DUKAIINK CEPHI.
Haxoxnenue cepol u eé bu6nmoreka [IOK
23 .
COCJIMHEHUH B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo1, CTpOeHHUE,
24 o POBOZIOPOAL, C1P bubmuoreka [{OK
M3UYECKUE M XUMUYECKHE
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepnl. CepHast KUCIIOTA,
25 Q)HSH‘IIIGCKI/II; u XI/II\I:I)I/I‘ICCKI/IC bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JICKAIINE B
OCHOBE TPOMBIIICHHOTO CIoco0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubmmnoreka HOK
XUMHYECKOe 3arpsi3HeHNE https://m.edsoo.ru/00adec8a
OKpY’Karolllen cpebl
COCTMHEHUSIMU CEPBI
97 Brranciierne maccoBoi 101 bu6mmoteka IIOK
BBIX0/Ia MPOYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mast XxapakTepuCTHKA DIIEMEHTOB
VA-rpynmsl. A30T,
)8 Py but6mmorexa [IOK
acIpoCTpaHEHHE B IPUPOJIE,
pactipoctp pHb https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMUIECKHIE
CBOICTBA
AMMUak, ero pu3nuecKue u
5 bubnunoreka LIOK
29 XMMHUYECKHE CBOMCTBA, OJIyYEHUE

U IPUMECHEHUE

https://m.edsoo.ru/00adf004
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[Tpaktrueckas padora Ne 3 mo Teme

30 «Ilonydyenne aMMHaKa, H3y4eHHE bubamorexa LOK
. ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KucaoTa, e€ GU3NIecKue u bubmuorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aMMOHHUS B KQUe€CTBE MHHEPAIbHBIX
32 ynoopenuii. XumMuueckoe ’ bubmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIel cpebl
COCTMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u
33 Q)ocgo;)Haﬂ KI/I(IJIJ'I((i))Ta q)(i)I/II)SI/I(IIez:KI/Ie u bubamorexa LIOK
L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOJydeHUE
Hcnonb3oBanue pocdaros B
34 KAa4yeCTBE MUHEPAIBHBIX bubmmnoreka HOK
yIo0peHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
npupoaHoii cpensl pocharamu
Yraepon, pacipocTpaHeHHUE B
35 an/IpI())z[J:, gn3nzec1<€1e u bubamorexa LIOK
CHMITeCKIE CBONCTEA https://m.edsoo.ru/00adfd9c
Oxkcuapl yraeposaa, ux puznueckue
1 XMMHYECKHE CBONCTBA.
36 DKosoruyeckue npoodaemMbl bubamoreta LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepojia
(V)
37 VYroabHas KUClIoTa U €€ CoTu bubnmorexa LOK
https://m.edsoo.ru/00ae006¢
38 [TpakTrueckas padora Ne 4 o Teme but6mmoreka [IOK
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"[lony4yeHue yriaeKucaoro rasa.
KauectBennast peakius Ha
KapOoHaT-HOH"

https://m.edso0.ru/00ae027e

HCpBOHa‘IaJIBHBIC IOHATHS 00

bubnmoreka [IOK

39 OpraHUYECKHUX BEIIECTBAX KaK O
P https://m.edsoo.ru/00ae054e
COCIMHECHMSX YIIIepoaa
40 Kpemunii u ero coeguHeHust bubmorexa [IOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.

41 Pemrenne sxcriepuMeHTaIbHBIX bubmmoreka [JOK
3amad 1o Teme «BaxkHeitmme https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U X COCIMHEHUS
KonTponbnaas padora Ne3 1o Teme

42 «Ba p eiime P S bubnunoreka LIOK

JKHEHIITNE HEMETAJLIBI H UX
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01mas xapakTepucTHKa
XUMHUYECKHUX DJIEMEHTOB —

43 MeTaI0B. MeTanmnnyeckas CBA3b U bu6mmoteka IIOK
METaJTMYEeCKasi KPUCTATITNICCKAsT https://m.edsoo.ru/00ae103e
peumérka. Pu3nyecKue CBOMCTBA
METaJIOB
XuMHYeCcKre CBOHCTBA METAJIIOB.

44 5 . bubmuoreka [{OK

JCKTPOXHUMHYECKUI P
P N P https://m.edsoo.ru/00ae1156
HANPSDKEHUH METalIoB
O61ue crnocoObl MoTy4eHHUst
MetasuioB. CruraBel. BerauciaeHus
but6mmorexa [IOK
45 M0 YPaBHEHUSAM XUMHYECKHIX

pEeaKnii, €CJI OJUH U3 PEarcHTOB
COJIEPKUT MPUMECH

https://m.edso0.ru/00ae1156
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bubnunorexa LIOK

40 Homstite 0 KOppOSHH METANIOB https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK
41 [enorrste MeTatet https://m.edS(IJlo.ru/00ae14b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNIbHBIC METAJIIIBI — bubnnorexa [{OK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxueime coefMHEHNS KaJIbIIUA bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O606IEIGHI/IG A CUCTEMATU3ALMs
3HAHHUH
59 JK&cTKOoCTh BOJEI U CITOCOOHI €€ bubnunoreka LIOK
yCTpaHEeHUS https://m.edsoo.ru/00ae1886
S B BuGorera LIOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bu6nmorexa LIOK
>4 Amomuinit https://m.edsc]i).ru/Oan1064
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubmmnoreka HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUIBI U COJIU bubmmoreka [JOK
xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHNe U CUCTEMATU3ALIS
3HAHUH
59 [IpakTuyeckas padora No 7. bubnmoreka [JOK
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Pemenune sxcrepuMeHTaIbHBIX
3a7a4 mo reMe «Baxueniue
METAJUIBI U UX COSIUHEHUS

https://m.edso0.ru/00ae3de8

Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaKHHﬁ, €CJIM OOUH

U3 PEareHTOB JIaH B M30BITKE WIIH bubmuorexa [{OK
60 1
COJICPXKUT IpUMeCH. Beruuciienus https://m.edsoo.ru/00ae1750
MacCOBO JIOJIM BBIXOJa TPOAYKTA
peakinuu
61 O000I11IeHNE U CUCTEMATU3AIUS 1
3HaHUI
KonTponbnas padota Ne4 o reme
62 «BaxxHeiime MeTauibl 1 UX 1
COCMHEHUS
63 BemectBa u marepuainsl B 1 bubmmnoreka HOK
[MOBCEIHEBHOM KU3HHU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubmmnoreka HOK
OKpYXaromien cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 1 bubmuoreka [IOK
9KOJOTUIECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001eHE U 1 bubmuoreka [IOK
CHUCTEMaTH3aIHs 3HAHHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHsIit ypok. O6001IeHNE T 1 bubmmnoreka [JOK
CHUCTEMaTH3aIHs 3HAHHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600611eH1E U 1 bubmuoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

e Ta6puensn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. 8 knacc. M.: [Ipocsenienue,
2020

e Tabpuensa O.C., OctpoymoB N.I'., Cnaakos C.A. Xumus. 9 xnacc. M.: [IpocBemnienue,
2021

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

but6mmoreka [IOK






