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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IpernojaBaHus y4eOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOmedl crpareruun oOydeHus,
BOCIIUTaHMUSI M Pa3BUTHA OOYYAIOIIUXCA CPEACTBAMHM y4eOHOro IpeAMETa, yCTaHaBJIMBAET
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3JesiaM U TEMaM IPOTrpaMMbl 110 XUMUH, ONPEAEISAET KOIMUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YUCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaroIuxcsl, OnpeaenseT BO3MOXKHOCTH IpeaMeTa uis
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl HA
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeNel H3ydyeHUs IMpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeIbHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTU4ecKoil, MUIIEBOM U 3KOJIOrMYecKor 6€30acCHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYeT peaau3alii BO3MOXHOCTEM s camMopa3BUTHS U (opMUpOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAaKOMHUT €O CHEeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBiieHHs B OOyYE€HHH XUMHUU O0ECIEUMBAIOTCS CIEUU(UKON COAep KaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpakKeHHEM
6a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00yYaroIMUMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ m3ydeHuro. CopepaHHe CKJIQJbIBAETCSI U3 CHUCTEMbI MOHITUH O XMMHYECKOM
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JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckol peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETUYECKUX IPEACTABICHUN Pa3HOIO YPOBHS:

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

— [lepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIIMY BELIECTB B PACTBOPAX.

Teopernueckne 3HAHMS PACCMAaTPUBAIOTCS HA OCHOBE SMIMPHUYECKH IOJYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSST (YHKIIUH OOBSICHEHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHSI M BO3MOXHOCTEH
MPAKTUYECKOTO IPUMEHEHUS U MTOJYUYCHUS U3y4aeMbIX BELIECTB.

OcBocHHE MPOrpaMMBI MO0 XHMHUHU CIOCOOCTBYET (OPMHPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee W3YYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpu u3yyeHnr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIICHWH MHUPOBO33PEHYCCKOTO XapakTepa, S3bIKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKUX PEaKIuil, B
bopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4yeOHO-
MO3HABATENIbHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOEHUH MpaBUil OE301MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.

[Ipy u3ydyeHWHM XUMHUU HA YpPOBHE OCHOBHOI'O OOIIEro OO0pa3oBaHMs Ba)XHOE 3HAUYCHUE
NPUOOPENTHN TaKue LIETH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSATHIO PEHICHUN, CIMOCOOHON aJanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HAaNpaBJICHHOCTh OOYyYEeHHS Ha CHUCTEMaTHYecKoe TMpHUOOIIeHHE OOyJarImuXcs K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HaHUS,
(bOopMUPYIOLTUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrnieueHre YCJIOBHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYUYAIOIIUMUCS OIbITa
Pa3HOOOPA3HON NEeATENTLHOCTH, TMO3HAHUS M CaMOIIO3HAHMS, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YUCJIe YyMEHUN OOBSICHATh U OLICHWBAThH SIBJICHHUSI OKPYXKAIOIIETO MHUpPA, WCIOIL3Ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3yYECHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH MmpobdieM B
IOBCEIHEBHOM JKU3HU U TPYAOBOH IEATENBHOCTH;

— (opmMupoBaHue y 00y4arOMMXCs TYMAHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HaHHWHA I BBIPAOOTKM JKOJOTHUYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYNAIOIIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHUS OOINEYEIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo(UIIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUSI.

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHSITUSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tenma u
BenlecTBa. Dusnueckue CBOWCTBAa BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTue o
MeTOJIaX MMo3HaHus B XUMUU. YucTeie BelecTBa U cMecu. CriocoObl pa3ielieHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOIIBI XUMHUYECKUX JIIEMEHTOB.
[TpocTsie U clIOKHBIE BEelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumudeckass (Gopmyrna. BaaeHTHOCTP aTOMOB XHMHYECKHMX  DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COCMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anmMocCBA3b KOJIMYECTBA, MACChl U
qrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COCTUHEHHM.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMHUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMsI MaCChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCY0M, MpaBmiiaMu pabOThl B JIA0OpAaTOPUH U TpHEMaMHU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (Pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KAIIEHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOI01eHue
M ONHCAaHWE TPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapus, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHUM, B3aMMOJeicTBHE kene3a ¢ pactBopoMm coiu meau (II), m3yueHme crmocoOoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHINAPUBAHUE, JAUCTHILUISALINS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHCaHHE
pe3y/IbTaTOB TPOBENEHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHUE
MoIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTeId HEOPraHUYECKHUX BelEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/Ia.



TennoBoit 3(peKkT XUMHUYECKOHW peakluh, TEPMOXUMHUYECKHE YpaBHEHHS, 5K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »simemeHT M mpocroe BemecTBo. HaxoxxaeHue Bogopoga B IIpUPOIE,
bu3HYeCKre U XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

Mosnsipablii 00BEM ra3oB. Pacuérel o0 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi J0Js BELIECTBAa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Ponbp pacTBOpoB B MpUPOAE M B KU3HU
yenoBeka. KpyroBopot Boabl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunwl. Krnaccudukarmuss OKCUAOB:
coneoOpa3yrolire (OCHOBHBIE, KHCIIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenknatypa ocHoBaHuid. Pusznueckue M XUMHUYECKHE CBOWCTBa OcHOBaHMM. [lomyuenue
OCHOBAaHMH.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyuecKkue 1 XUMHUYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XuMudeckue coictBa coseil. [lomyuenue
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIMpeeNieHue COJCpKaHUsI KUCIOpOoJa B BO3AyXe, MOIyYeHHEe, COOMpaHue,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHUE B3aUMOACHCTBHS BEIIECTB C
KHCTIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS U IMpEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB M OIHMCAHWE HMX CBOMCTB, MOJy4YeHUE, COOMpaHUe, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB Bojoponaa (TopeHue), B3auMmozeiicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOHO HCTIOJB30BaHUE BUEOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Momb, WMccraeaoBaHUE OCOOEHHOCTEW PAaCTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MacCcOBOM JoJie pacTBOPEHHOTO BEIIECTBaA,
B3aMMOJICHICTBHE BOABI C MeTallaMH (HaTpueM M KaiublueM) (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEIUIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE W3MEHEHUS OKPAaCKH WHAMKATOPOB B pAcTBOpax KHCIOT M IIeNouYed, h3ydeHHe
B3aumojieicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuMuii HEUTpalu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxxueunme
KJIACCHI HEOPTAaHUYECKUX COSTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNMUKM XUMHUECKUX OdleMeHToB. [loHsATHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIIBI, TAJIOTEHbI, HHEPTHBIE Tas3hbl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCU/IBI U THIPOKCHIBI.



Ilepuonnueckuii 3akoH. Ilepmoamyeckas cucrtemMa xuMuueckux isnemeHtoB . U.
MenneneeBa. Koporkonepuomnas u JumMHHONEpHoaHas ¢opmbl lleproandeckoil cUCTEMBI
xumuueckux siiemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3orombl. Onextponbl. CrpoeHue
ANIEKTPOHHBIX 000J04YEK aTOMOB NepBbIX 20 XUMUYECKUX A1eMeHTOB [lepuonnyeckoil cucTemMbl
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOrO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoauueckoii cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit Ikcnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THAPOKCH]IA
[IMHKA C pacTBOpaMH KUCIOT W IIEJI0Yed, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIMK (rOpeHre, PEaKuy Pa3ioKeHHs], COSUHEHN).

Meoswcnpeomemnnie ceasu

Peanuzanus MexnpeaMeTHbIX CBS3€H MpPU U3YUYEHUHU XUMUHU B 8 KJIAcCe OCYILECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK H MOHSTHH,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIS1 OT/I€IIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, TEOpUS, 3aKOH,
aHalM3,  CHUHTe3,  Kiaccu(UKalus,  MEePUOJUYHOCTh,  HAOMIOJIEHHE,  DIKCIEPHUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aToMm, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaauoOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUU 3apsij, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, ra3, (U3WYECKHUE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peakuus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux »saemeHtoB J[. .
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, Kajlus, KaIbLHSA U UX COCAMHEHUN B COOTBETCTBUM C
IIOJIOKEHUEM JJIEMEHTOB B lleproanyeckoi cucreMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJBI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUNA KPHUCTAUIMYECKOW PEMIETKH M BUIA XUMHUYECKOH
CBSI3U.



Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMUMHUYECKHUE CBOMCTBA
BEULIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMM, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX PEakuil Mo pa3IuuHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, IO TEIIOBOMY A3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUS.

[Tonsite o ckopocTH xuMudeckoil peakuuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstume o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U TI0JI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJICKTPOHHBIA OadaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.

Teopust 37AEKTPOIIUTUUECKON AUCCOLMALMHU. DJIEKTPOJIUTHL U HEANEKTPOJauThl. KaTHoHBI,
aHUOHBI. MeXaHu3M JHMCCOUMALMM BEHIECTB C PA3JIUYHBIMA BHJAMH XHUMHYECKOW CBSI3HU.
Crenens auccoruanyu. CUIbHBIEC U CI1a0bIe AIEKTPOJIUTHI.

Peakumu moHHOro oOMeHa. YCIIOBHS MPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, TIOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJEH B CBETE
IpEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii Ixkcnepumenm:

O03HAKOMJICHHE C MOJENIAMHM KPUCTALUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaNIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HaTpHs),
HCCJIEI0BAHUE 3aBUCUMOCTHM CKOPOCTM XHMHMUYECKOW PEAKUHUU OT BO3JEUCTBHS Pa3IMYHBIX
(bakTOpOB, HCCIEI0BaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpOLEcca AUCCOLMALUN
KHUCJIOT, IIeNo4Ye U cojeil (BO3MOMKHO HCIIOJIb30BAHME BHUIEO MaTepHalIoB), IMPOBEIEHUE
OMBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU NMPOTEKaHWs peakiuil MOHHOTo oOMeHa (oOpa3zoBaHHE
ocaJKa, BblJelIeHHE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUUil (TOpeHHe, peakUuu pas3IokKeHUs, COCAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IOMOIIBIO KAadyE€CTBEHHBIX PEAKUUI Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUecKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEeMeTallaMu,
mienoyamu).  XsopoBogopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxkneime Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHBIE MOAM(UKAIMK KHCIOpPOJa U cepbl. XMMHUYECKHE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpPhI Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
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(oOmme Kak TpenCcTaBUTENs Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeKallue B OCHOBE MPOMBIIUICHHOTO croco0a IMOydeHUs CepHO KucioTsl. IlpumeHenue
cepHOi KucIOThl. COJIM CePHOM KHCIOTHI, KAUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ COoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSAMU cepbl (KUCIOTHBIE O, 3arpsI3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHUS.

OOmas xapakTtepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Npupone, Qusmueckue u
XuUMHUeckue cBoiictBa. KpyroBopot azora B mpupoje. AMMUak, ero Gu3ndeckue U XUMHYECKue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peaklids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XUMHUYECKHME CBOicTBa (0OmIMEe Kak TpEeACTaBUTENs Kilacca KHCIOT U
cneunduyeckne). Mcnoiap3oBaHWe HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MUHEPAIbHBIX
ynobpenuii. XuMHUecKoe 3arps3HeHHe OKPYXarollel cpeibl COeIUHEHUSIMH a30Ta (KUCIOTHBIE
TOXKIH, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Docdop, amioTpornHble MOIUBUKALUH
docdopa, duznueckue u xumudeckue cpoiictea. Oxcup docdopa (V) u pochopnas kuciora,
dbusznueckue M XHWMUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaToB B KadecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mass xapakrtepuctuka 3yeMeHTOB I[VA-rpynmbel. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEpO/l, aJUIOTPOIIHbIE MO (UKALIMM, PACIPOCTPAHEHHE B
npupoze, pusnmueckue u XuMUIecKue cBoiicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxkcunsl yriaepoaa, ux (U3NYecCKUe U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJOTHYecKue MpobieMsbl, CBsI3aHHbIe ¢ okcuaoM yriepona (IV),
TUIOTEe3a TI00aIbHOTO TMOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3QQeKkT. YroibHas KUCIOTa U e
conmu, uX (pU3MYEecKMe M XHMMUYECKHE CBOMCTBA, IMOJyueHHE W mNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uMoHBL.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWEH, AaleTWIEH, JTaHOJ, IJIMIEpPUH, YyKCcycHas Kkuciora). IlpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX HepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, OesKax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX Y HEOPTraHMYECKUX COCTUHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyuY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpencraBieHus o6 oxcuae kpemuusa (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTU. BaxkHeliue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAOB), O3HAKOMJIEHHE C 0Opa3liaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
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BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TMOJ  JCHCTBHUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, TIPOBE/ICHHE KAauyeCTBEHHOW peakIny Ha Cyiab(paT-uOH M HaONIOJeHHE MpHU3HaKa e
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MO’KHO HMCIIONb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IPOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIeld KPUCTANIMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOpPOIMU PACTBOPEHHBIX BEIICCTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEACHHWE KAYEeCTBEHHBIX PEaKUWi Ha KapOoHAT U
CHWJIMKAT-UOHbl W W3Y4YEHHE [PU3HAKOB HX IPOTEKAHMs, O3HAKOMJIEHME C MPOAYKLHUEN
CUJIMKATHOM MPOMBILIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJad Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/libl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepronnueckont cucreme xumuuyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalimueckas CBsSI3b M METaJNIMYECKas KpUCTaIndecKas
pemérka. DJIEKTPOXUMHUYECKUM psAl HanpsokeHu MertamioB. dusnueckue U XUMHUECKHE
cBoiicTBa MeTayioB. OOMe crnocoObl noiaydeHus: MetayioB. IloHATHE O KOPpO3UM METAJIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CIiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoil cucteMe XMMUYECKUX 31eMeHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPuznueckrue U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[[{erouHO3eMENBbHBIE METAJIBI MarHui M KalbUui: MojoxeHue B llepuogmyeckon
cucreme xumuudeckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaxOXKICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHToB J[. WM.
MenneneeBa, CTpO€HHUE aTOMa, HaXxoXJeHue B npupoje. Pusnyeckue U XMMUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnomoxenue B Ilepuonnueckod cucrteMe XumMuyeckux daementoB J[. W
MenzeneeBa, CTpoeHHE aToma, HaxokJeHue B npupoje. dusnueckne U XUMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunpl u conu skenesa (II) m xenesza (III), mx cocraB, cBoiicTBa u
MOJTyYEHHeE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMi MeTalIoOB W CIUIaBOB, HMX (DM3MUYECKUMU CBOICTBaMH,
U3Y4YEHHUE PE3YJIbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO MCIIOJIB30BaHHE BHJIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOlEcca TOPEHMs XKeleza B
KHUCIoposie  (BO3MOXKHO — HCIIOJNBb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
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KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITUHKa, xene3a (II) u xenmesa
(IIT), memgu (II), HaOMrOIEHNE W OMKCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHW MOHAMU HATpUS,
Kalusl U KaIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelie MeTaJulbl U UX COCUHEHUS.

XuMHus 4 OKpY:KaoIas cpeaa

BemectBa n Marepuanbl B MOBCEIHEBHOM *KU3HU 4yeloBeka. be3omacHoe MCMOJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpW XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMast KOHIIEHTPALUs
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIBI).

Meosricnpeomemmnle ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpHU U3YYEHUH XMMHUHU B 9 Kilacce OCYILIECTBISETCA
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk H MOHSITHH,
SABJISIFOLUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJm3, CUHTE3,  KIacCH(UKaIUsi,  MEePUOJUYHOCTh,  HAONIOJNEHUE,  DKCICPHMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®dusnka: Marepus, aToMm, OdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUI 3apsj, MPOBOJAHHMKH, IOJYIPOBOJHUKH,
JUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEI0, 0O0BEM, arperaTHoe COCTOSHHE BEIISCTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHCTAUIMYECKAas pPEImIETKa, CIUIaBbl, (U3UYCCKHUE BEIUYUHBI,
€JIMHUIIBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, npixanue, O6uocepa, sKocucTeMa, MUHEpATbHBIE YIOOpEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yIbTaThl OCBOEHHUS IPOrpPaMMbl OCHOBHOTO 00IIEro 0o0pa30BaHUA
JIOCTUTAIOTCS B X0/1€ 00Y4EeHMsI XUMUHU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHON JIEATENHHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUIaMU U HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT MpOIIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINN 00YJIarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXal0T TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM TO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M PACIIMpPEHHUE ONBITA ACSITEIBLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHUSA
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[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIe/IMI0, TIOHMMaHMs 3HAYCHHUS XMMHUYECKOHM HAayKd B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHON HH(OpMAIMei 0 NMepeaoBhIX TOCTHKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
yueOHOUCCIIeI0BATEIbCKOM, TBOPYECKOM M JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOI COBMECTHOM /IEATEIBHOCTH P BBIOJHEHUN Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TPOLIECCE ITOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKH CBOMX TOBApUIICH C TO3WIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) IEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHUS O  BEHIECTBE M  XMMHYECKOM  peaKIiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTaBIIAIOIINE OCHOBY s
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOMIBI, B3aMMOCBS3SIX YENIOBEKa C MPHUPOIHON CpEeIod, O posn
XMWY B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHBBI, HAlpaBICHHBIE HA MOJYYCHHWE HOBBIX 3HAHUU 10 XUMHH,
HEoOXoauMble Il OOBSCHEHUS HaONI0/IaeMbIX TMPOLIECCOB U SIBICHUH, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOI pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOyYEHMIO M TO3HaHHIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHONW U HCCIIEIOBATEIHCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) popMupoBaHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3J0POBbIM 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUI U HEMpUSATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJSeHHUsT alKorojis, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAEHUS
npaBuil 0€30HacHOCTH NpPHU OOpallleHMH C XUMHMYECKUMM BELIECTBAMU B OBITY M peabHOU
KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUIECKOMY M3YYEHUIO MPOodeccHii  Tpyaa pa3IndHOro poja, YBaKEHUE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOW JEATENPHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIWBUAYAIGHOW TPAaeKTOPUHU
POJOJDKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycneumHoi npodecCuoHaIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(ecCHOHANBHOM cpeie;

6) PK0JIOrMYeCKOro BOCIIMTAHHUA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K TPUPOIe KaK MCTOYHUKY KHU3HH Ha 3emIle,
OCHOBe €€ CyIIeCTBOBAHWMs, MOHUMaHHE [EHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KH3HH,
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OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYyalHsX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJY4YaeMble MPU HU3YYEHUU XUMHH, JIS pELICHUs
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOH, ISl TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJbTYPbI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJOTHUYECKUX MPOOJIEM M MyTeH MX peIieHus
MOCPEACTBOM METOJOB XUMHH, IKOJIOTUUECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B
M03HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAJIbLHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3VJIBTATDI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC s (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMA,
MPOIIECC, IKCTIEPUMEHT U JAPYTOe.), KOTOPHIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peIMeTax M MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEIICTABICHHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC Y4cOHBIC NCHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKAaTHBHbIC, PETYJISTHUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornveckue aecTBUSA:

YMEHHSI MCIIOJIB30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS NPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XMMHUYECKUX TOHATHH  (BBIACNIATH MX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIUBATh B3aUMOCBSI3b C PYTUMU MOHSATUSMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OT/EIbHBIX (AKTOB W SBJICHUMN, BHIOMpATh OCHOBAaHUS W KPUTEPHH IS KiacCU(UKAIIUU
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKUUM, YCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBS3U
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PACCYKIeHUs (MHAYKTUBHEIC, IEAYKTUBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS,;

YMEHHE MPUMEHITHh B IMpoliecce MO3HAHMs MOHATHS (IIpeIMETHhIE U MeTanpeaMeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIHPOKO
MpUMEHsEMbIE B XUMHUHM MOJICIIbHBIC MPECTABICHUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATEJIbHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX TMPEJACTABICHUN BBISBIATH H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYMS B U3yUAEMBIX MPOIIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KAaYECTBE MHCTPYMEHTA MO3HAHMSA, a
TaKk)k€ B KauyeCTBE OCHOBBI i1 (OPMHPOBAHMUSI THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEACHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMsI, COCTABIIATh OTUET O MPOJIeNIaHHOM paboTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAITHIO PA3THIHBIX BUOB
1 (OopM TpeICTaBICHNUS, TTOTYy4aeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpATypa
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XUMHYECKOTO COJIEp’KaHUs, CIpaBOYHbIE T™ocoOus, pecypchl WHTepHeTa), KpUTUYECKH
OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI NP TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNeIEHHOT0 THUMA, MPHOOPETEHHE OIbITa B 00JACTH HMCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallUl U WUTIOCTPUPOBATh peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu,
IpyrumMu popmamu rpa UK U UX KOMOMHAITUSIMU;

YMEHHUE HCIOIb30BaTh M AHATU3UPOBATH B Mpolecce y4yeOHOM M HCCIIeI0BaTEeNbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCIOPTa
Ha COCTOSIHHE OKPY’KAIOLIeH MPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MpeJIOKEHHON 3a1a4H;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl IO3HABATEIHHON JESITEILHOCTU B YCTHBIX
U THCHPMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIUI0 pPEe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOPATOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOW IMO3HABATEIHHOW U
HCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
Oo0LIMX MHTEPECOB U COTNIacOBaHMS MO3UIMI (0OCYKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JCUCTBUIA, ONpeielieHHe KPUTEPHUEB MO OI[CHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBHA:

YMEHHUE CAMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BHIOMpPATH
HauOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JEWCTBUM INpU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX M PEaKLUsiX, OLIEHUBATh COOTBETCTBHUE MOJIYUEHHOTO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE UCIOIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3a/laHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pe3yabTATOB IO OCBOCHUIO 00S3aTEIBHOTO COJEpPKAHUSA,
YCTaHOBJICHHOTO JIaHHOW (enepaiibHOM paboyelt MIporpaMMmoid, BBIJCISIIOT: OCBOCHHBIC
0o0ydJaronMMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEIBHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUSA, €r0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YIYCOHBIX U HOBBIX CUTYaI[HsX.
K koniy oOydeHus B 8 kiacce mpeaMeTHBIE pe3ylbTaThl HA 0A30BOM YPOBHE JOJIKHBI

OTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:
® pPACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUI
AJIEMEHT, MPOCTO€ BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOJHAS U
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HEOJTHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAasg aTOMHAs M MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JOJS XHUMHUYECKOIrO
BJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTETICHb OKUCIICHHSI, XUMHYECKAast PEaKiusl, KIacCH(PUKaIus
peaKkiMii: peakliui COCIMHECHUS, PEAKLIUU PA3JIOKEHUS, PEAKIIUN 3aMEIICHUS, PEaKIUU
o0MeHa, HK30- U SHAOTEPMUUYECKUE PEaKIUH, TEIUIOBOM 2PeKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEMOJIApHAs KOBAJIEGHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIIEHTPALIKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHSITHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHU;

UCIIONIb30BaTh XHMHUYECKYI) CHMBOJHUKY [UISI COCTaBJICHHS (DOpMyYNn BeEIIeCTB U
YpaBHCHUN XUMUUYECKUX PEaKIINi;

OTIPE/ICNIATh BAJICHTHOCTh aTOMOB JJICMCHTOB B OWHAPHBIX COCAMHCHHSX, CTEIEHB
OKHUCJICHHUS DJICMCHTOB B OWHAPHBIX COCIMHEHUSX, MPHHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COeAMHeHW 1o QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE TEPHOJNYECKON 3aBHCHMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepumonmuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOTaJipo;

OMKCHIBATh M XapakTepu3oBaTh TaOmmuHyo (opmy I[leprogmdeckoii CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh MOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«moboynass moxarpynna (b-rpymma)», maneie ¥ OONbIIME TEPUOMABI, COOTHOCUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnuue «lleproguueckas cucteMa XUMHUYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Ilee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIeKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMUUECKUE
peakiuu (M0 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
sexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHWE [pUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAa4eCTBEHHOT'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa 10 (opMylie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

MIPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEIBLHON JESITEIBHOCTH — aHAW3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNE, CHUCTEMATH3aIMI0, KIACCH(PUKAIINIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — NJIi M3Y4YEHHsS] CBOWMCTB BEILECTB M XMMHYECKUX PEaKIIUM,
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€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHWs  —  HaAONmIOJeHWe,  H3MEpeHHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (pEalbHbIN U MBICIICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYyIOH M J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U coOMpaHuIo ra3o00pa3HBIX BEHIECTB (BOJOPOJAA M KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMyC, (peHondTaenH, METUIIOPAHK U Jpyrue).

K konny oOydeHus B 9 kjacce IpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX MOHATHM: XUMHUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CJIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKas pEeaklus, XUMUYECKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEDJIEKTPOIIUTHI, DJIEKTPOJUTHYECKAsT TUCCOLMAIUS, pEaklUUh HOHHOrO OOMeHa,
KaTtaqu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTuMble W HeEoOpaTUMBbIE pEaKIIHH,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIMU,  OKHCIHUTENb,  BOCCTAHOBUTEID,
OKHCJICHHEC ¥ BOCCTAHOBJICHHE, QJJIOTPONHS, aM(POTEPHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeéTka, KOppo3us
METaJVIOB, CIUIABBl, CKOPOCTb XUMHYECKOM peaKlUH, MPEeAebHO JO0NyCTUMAas
koHneHnTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKHX IMOHATUW WU TPUMEHSATH 3TH
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

WCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJISi COCTaBJeHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKIUH;

ONpENENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCIMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIMHEHUSIX, 3apsii HOHA IO XHWMHUYECKOU
dbopMmyre, xapakTep Cpelabl B BOAHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuognyeckoro 3akona [[. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCKHIBATh U XapakTepu30BaTh TabmuuHyo dopmy llepuonnueckoi
CUCTEMbl XHMHUYECKHX OJJIEMEHTOB: pa3NnyaTh TMOHATUS «rJIaBHas moarpymnma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U OGoONbIINE MEPUOJIBI,
COOTHOCUTh O0O3HAuUEHHS, KOTOpble HMEIOTCA B TNEPUOAUYECKOW Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B UW3MEHEHHH CBOMCTB JJEMEHTOB M HX
COCTMHEHUH B Tpejesiax MajbIX MEPUOJOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;
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KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEeHEH OKUCICHHSI XUMHUYECKIX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHeuu(UYecKrne XHMHUYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKOM AUCCOLMALMU KUCIIOT, IIEN0UYEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS pPeaKIMii HOHHOrO OOMEHa, YpaBHEHUS PeaKIIUid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BelleCTBAaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3MOXXHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMUMHUYECKOTO 3JIEMEHTA 0 (OpMyJie COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh MpaBWja IIOJIb30BAaHUS XUMHYECKOW TIOCYJOH U J1abOpaTOpHBIM
00OpyIOBaHWEM, a TaK)Ke MpaBHUja OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLUSAMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ras3a);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAUECTBEHHBII COCTAaB PAa3JIMYHBIX BELIECTB:
pacmo3HaBaTh OMBITHBIM ITYyTEM XJIOPUA-, OpOMHI-, HOOUA-, KapOoHart-, docdart-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB;
INPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUMHHO-CIEACTBEHHbIX
CBA3EM — JUId M3Yy4YEHMsS] CBOMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJEHUE, U3MEpEeHue, MOJCIUPOBAHHE,
HKCIEPUMEHT (peasbHbI U MBICJICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HaunmeHoBaHMe pa3/ie/ioB U KosimvecTBo yacos DJIeKTpOHHbIe (LM (POBHIe)
n/n TEM MPOrpaMMbl Bcero KoﬂTpo_]n,H],]e HpaKTuqecxne 06pa30BaTeJILHLIe PeCYypPChI
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMHusi — BaxHas 001acTh
11 €CTECTBO3HAHUS i 5 ) bubmuorexa [JOK
MPAKTUYECKOW  JAESATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
12 BemecTBa " XUMHUYECKHE 15 1 bu6nuoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro nio pazaeny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
)1 Bo3nyx. Kucnopon. Ilonsitue 6 bubmmoteka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
5 Bonopon. Tlonsitue o xucnorax g | bubnuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsarue o0 5 | | but6mmoreka [IOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 1 1 | but6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

3.1 [Tepuoanueckuit 3aKOH U 7

but6mmoreka [IOK
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[Tepuonnueckas cucremMa
XUMHUYECKUX djiemeHToB J[. U.

MenneneeBa. CtpoeHue aroma

https://m.edsoo.ru/7f41837¢c

XuMuyeckas CBS3b. Bu6 110K
nOJINOTEKA
3.2 O e - 8 2
KHCIMTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIBHBIE PEAKIIUN
b K
Hroro no pazgeny 15 nonrotexa LO
https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
PesepsHoe Bpems 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63 5 5
[MTPOI'PAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jeiioB 4 TeM
Ne i/ (uudgposbie)
MPOrpaMMbI Konrpoabnbsie IIpakrunyeckue
Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peaKuu
11 [ToBTOpenne u  yriyOjieHue  3HAHUU 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3JelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
) peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOITAIMS. 2 1 | bu6muoreka [JOK
' XHUMHUUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17

Pa3gen 2. HeMeTaJIBI M UX COCIUHEHUSA
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1 OO6mas XapaKTEepPUCTUKA  XUMHUYECKHX 4 bubnnoreka HOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
Oo6ast XapaKTEpUCTHKA XUMHUYECKHX
2.2 eme I\)/IA rp nel. Cepa u €€ 6 bubmorexa LIOK
' JICMEHTOR PyHfet. - L-€p hitps://m.edsoo.ru/7f41a636
COEIMHEHUSI
Oo6mas XapaKTepUCTHKA XUMHYECKAX
2.3 3 eul\ieHTOB Vi r pnm Azot, pocdop u ux 7 bubmmorexa LOK
) . PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUST
OO0mas XapaKTEPUCTUKA XUMHUYECKUX
2.4 " I;VA Ir) mel.  Y1riepo u 8 bubnnorexa LIOK
' aﬂeMeHTUOB PYHIIEL fIepont https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHECHUS
Uroro no pazgeny 25
Pa3nen 3. MeTaJliIbl H HX COeAMHEHUS
. bubmmorexa [JOK
3.1 Obmme cBolicTBa MeTaLIoB 4 https://m.edsoo.ru/7f41a636
bubmmoteka [IOK
. % 1
3.2 Bakueinme MeTayuinl U UX COeIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubnmorexa LOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P BHOE BDEMSL 3 bubmuorexa [JOK
C3CPBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE
8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebi
| [Ipenmer xumuu. Posib XuMUH B KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsiTue 0 MeTOAAX MO3HAHKS B XUMHH 1
https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «lIpaBuia
3 paboTel B abopaTopud H TMPUEMBI | bubnuorexa [JOK
oOpareHus c 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMmechH. CrocoObl | bu6mmoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas pabota Ne
5 «Paznenenne cmeceit (Ha TpUMepe 1 bubmorexa HOK
. p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOW COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
7 XuMu4eckue 3JIEMEHTHI. | bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U crnoXHBIE BELIECTBA 1 brbmorexa HOK
p https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X ecka 0 a. BanentHoC
HIMIH A dopmyn HHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OtHOCHUTENbHAS aTOMHast Mmacca. bubnmoreka [JOK
OtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas JIOJIST XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 Konuuectro BEIIECTBA. Mouib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyeckue U XMUMHUYECKHUE SBIICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku w© yCIIOBHS TNPOTEKAHMS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Beluucnenuss ~ KoiauyecTBa,  MaccChl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanuss XumMuaeckux peakiiuit
18 (coenuHeHUst a3JIOKEHUS bubmorera [JOK
g ’ P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JloMOHOCOB —  yY€HBIU-
bubmuoreka [JOK
19 SHITUKJIONEIUCT. O06001menne u
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aINs 3HAHUH
20 KonrponsHas pabora Nel mo Tteme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecy razoB. CocraB bubnuoreka [IOK
Bo3ayxa. Kucnopon — »saemeHT u https://m.edsoo.ru/ff0d448e
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IIpOCTOC BEIIECCTBO. O30H

dusznyeckre U XMMHUYECKHE CBOMCTBA

22 KUCiIopoja  (peakuuu  OKHCIICHHS bubmmorexa [IOK
PO Peakh ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl  moNy4eHHs KUCIOpoaa B
23 nabopaTtopuu YI;I | OMBIH_UIGII){HOCTI/I bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnne kucnopoaa
TennoBoii ekt XUMHUYECKON
24 peakuuu, IIOHATHE 0 bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HepTh, Yrodp M METaH).
25 3ar $I3H€Hl/fe (11;03 y: CTIOCOOBI er)o bubmmorexa LHOK
P yxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[Ipaktnyeckas pabora Ne 3 mo Tteme
26 «[lonydyenne u coOupaHue KHCIOpPOa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bomopon — oameMeHT u  mpocroe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnueckue W XUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " CO
TUTTHE © ICHETOTAx 1 cox https:/m.edso0.ru/ff0d50d2
30 CrocoObl  TONMy4YeHHUs BOJOpPOAA B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas pabora Ne 4 mo teme
bu6mmoreka [IOK
31 «[lonydyenne u cobupaHue BOJIOPOJA,

HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42
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Momsipablii 00bEM  Ta30B.  3aKOH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenuss  06béMma,  KoJIudecTBa
33 BEIIECTBA Ta3a MO €ro M3BECTHOM bubmmorexa [IOK
0 CeTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenuss  00bEMOB  ra3oB 1O
34 ABHEHUIO PEAKLIMM Ha OCHOBE 3aKOHA bubmmorexa [IOK
pag PeAKIUIIL B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 duU3nUecKue M XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. Ilonstue 00 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbiieHHbie
37 Y HEHAChI peHHLI: acTBOpbl. MaccoBast bubmmorexa [OK
B PacTEOPBL https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PaCTBOPE
[IpakTnueckast pabora Ne 5 mo Tteme
38 «IIpurorosiienne pacTBOpPOB c bubnuotexa [JOK
ONpeNCIEHHON MacCOBOM Joyein https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponbaast pabora Ne2 mo Teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcumpl:  cocTaB, KIacCHU(pUKaIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue W XHMMHYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: coCTaB, KiacCHU(pUKaLUs, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHue M XHMMHUYECKHE CBOMCTBa bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocraB, kiaccudukanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 [lonyyenue u XUMHUYECKHE CBOWCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Commn CpelHHE):  HOMEHKJIATypa,
46 CHOCO6I>I( pnon e)HI/Isl XI/IMI/I‘-IGC};(pI/Ie bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckass pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 337a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 ['enernueckas CBSI3b MEXIY KiaccaMH bubnuotexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U crucTeMaTu3alus 3HaHU!
- . https://m.edsoo.ru/00ad9cb2
Kontponbaast pabora Ne3 mo Teme
50 "OCHOBHBIE KJIACCHI HEOPTaHWYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[lepBbie  mOMBITKH  KiIacCHU(pUKAITIN
51 XMMHYECKUX 23JIeMEHTOB. [loHATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH 51
bubmuoreka [JOK
52 [lepuonuueckas cucremMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneena
bubnmoreka [JOK
53 Ileprozsl, TpymnIIbL, MOATPYIIIEI 1

https://m.edsoo.ru/00adaS52c
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Ctpoenne aroMoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue dSIEKTPOHHBIX  000I0YEK
. bubnmoreka [JOK
55 aToMOB 3jeMeHToB Ilepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XHUMHYECKOTr0
56 JJeMEHTa IO €ro IOJOXKEHUIO B bubnuorexa [JOK
[lepuonuueckoit  cucreme . M. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3aKoHa Jist
57 pa3BuTus Hayku W npaktuku. JI. M. bubnnorexa [JOK
MenpeneeB — y4€HbIM, MNemaror u https://m.edsoo.ru/00ada96e
rpak1aHuH
Pe3epBHEbIi ok. OO0oOmenne u
58 CI/ICTEMaTI/ISa 1?1,5 3HAHUHN / bubmorexa LOK
. & https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KontponsHas pabora Ned 1o Tteme
59 «Ctpoenne atoMa. XUMHUYECKAS CBI3bY bubmorexa LOK
P . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
60 DNEeKTPOOTPULIATETbHOCTh aTOMOB bubmuorexa [JOK
XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumu4deckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHast mossApHas XUMHYECKast bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasienTHast HemosIpHAS XUMUYECKAs bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 0) 1
(HCIITTCIIL H BOCCTatoBHTet https://m.edsoo.ru/00adb076
PeszepBHbIit ok. OO0o0mmeHue w
P P N bu6mmoreka [IOK
67 cucTeMaTu3alus 3HaHUH 10 TeMe 1
https://m.edsoo.ru/00ad9cb2
«CtpoeHue atoma. XUMHUUYECKasl CBA3b)
68 PezepBubiii  ypok. OO0oOuienue u | bubnnorexa [HOK
cucTeEMaTH3allus 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63 5 4
[TPOTPAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoka Kontpoabnubie IIpakTnyeckue unpposbie
n/n Bcero U3yYEeHUsS
padoThI padoTsI o0pa3oBaTe/ibHbIE
pecypchl
Ilepnonnueckuit 3aKOH.
| [Ieproauueckast cucrema | bubnuoreka [IOK
xumMuuecknux asnemento [ . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B HM3MEHEHHHU
2 CBOMCTB  XMMHYECKUX  3JIIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanuss w  HOMEHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunsl XxuMHU4eckoM CBSI3M U THIIBI 1 bubmuoreka [JOK
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KPUCTAITMYECKHUX PEIIETOK

KontponsHast pabora Nel mo Teme

https://m.edsoo.ru/00adbac6

5 «IloBTOpeHue u yriryOJIeHHE 3HAHHUMA
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca»

6 Knaccudukanus XUMUYECKUX bubnnoreka [HOK
peakumii o pa3aIudHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKOU

7 caknuu. [loHATHE O TOMOICHHEIX H bubmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

g @axkTophl, BIMUSAONAE HA CKOPOCTH bubmuorexa [JOK
XMMHYECKON PEaKIMi U TOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus AIEKTPOJIUTHYECKON

10 mucconuarmu. CuiabHBIE W Clla0Oble bubmorexa LHOK

’ https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HMounrie ypaBHEHUS peakIyiil bubmmnorexa [IOK
P P https://m.eds0o.ru/00add448
XUMHYeCKHe CBOWMCTBA KHCIOT |
12 OCHOBaHMII B CBETE€ MpPEJICTABICHUN bubmorexa LIOK
P https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIIHAIIHI
XHUMHUYeCKHE CBOIMCTBA COJICH B CBETE
13 IIPEICTABIEHUNA 00 bubnnorexa LIOK
P 5 https://m.eds0o.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOITHAITIHI
. bubnmoreka [JOK
14 [TonsaTHEe 0 TMapOIU3E Coneit i

https://m.edsoo.ru/00add9d4
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15

16

O000menne ©  cUCTeEMaTHU3alLus
3HAHUN

[Ipaktnueckass  pabora  Ne 1.
«Pemenue JKCIIEPUMEHTAIIbHBIX
3a1au»

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

17

KontponbsHast pabora Ne2 mo Teme
«DNEKTPOIIUTHICCKAST TUCCOLIUAITHSL.
XUMHUYECKUE PEaKIUU B PACTBOPAX»

bubmuoreka [JOK
https://m.edsoo.ru/00addecO

18

19

20

21

OO0mas xapakTepUCTUKA TaJOTCHOB.
XUMUYECKUE CBOMCTBA Ha NpUMEpE
XJjopa

XnopoBogopoa. ConsiHasg KHCIIOTAa,
XAMHYECKHE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHUE

[TpakTuyeckas pabora Ne 2 mo Teme
«llonmyuenne  CONAHOM  KHCIOTHI,
U3y4EHUE €€ CBOUCTBY»

Brruucnenus o YPaBHEHUSIM

XUMHUYCCKHUX peaxunﬁ, €CJIM OAUH U3
PCarcHToOB /1aH B HU30BITKE

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
https://m.edsoo.ru/00ade 104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade4 88

22

23

24

OOmast xapakTepUCTHKa 3JIEMEHTOB
VIA-rpynnsl

ANnoTponHble MOIU(DUKAILIMH CEpHI.
Haxoxnenue cepbl U €€ coeqUHEHHH
B Ipupoje. XUMHUYECKHE CBOWCTBA
cepbl

CepoBogopon, CTpOEHUE,
¢u3nuecKkrue 1 XMMUYECKHE CBOWCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade802
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Okcunpl  cepbl. CepHas KHCIIOTa,

75 o . bu6mmoreka [IOK
M3UYECKUE U XUMUYECKUE CBOMCTBA
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE peakluu, JexKalue B
OCHOBE IPOMBIIUIEHHOTO Ccrocoba
MOJTy4YCHUS cepHOH KHUCJIOTBI. bubnnoreka [HOK

26
XHUMHYECKOE 3arpsA3HeHue https://m.edsoo.ru/00adec8a
OKpYKarolle Cpeabl COCIUHEHUSIMHU
cepbl

7 Brruncienne MaccoBOM IOJIM BBIXO1a bubmuorexa [JOK
NPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OOmas XapakTepUCTUKA 3JIEMEHTOB

)3 VA-rpynnel. A30T, paclipoCTpaHeHHE bubnuorexa [JOK
B IIpUPOJIE, ¢duznueckue 51 https://m.edsoo.ru/00adeeab
XUMUYECKHUE CBOMCTBA
AMMmuak ero U3WYECKUE  H

29 ’ cBOiiC (ba OIIVaCHIE bu6mmoreka [IOK
XUMHUYECKHE CBOMCTBA, MOJNyUYCHUE H

> HOIYH https://m.eds00.ru/00adf004
MIPUMEHEHUE
[Ipaktrueckas padora Ne 3 mo teme

30 3 P bubmuorexa [JOK

«Ilonmydyenne amMmmuaka, U3ydeHHUE €ro
o > 1Y https://m.eds0o.ru/00adf180
CBOMCTBY»

31 A3oTHas kucnorta, €€ (usuveckue u bubnmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJNEH
aMMOHHSI B KadeCTBE MHHEPATbHBIX

. P bubnmoreka [JOK

32 y1o0peHui. XuMHUYecKoe

3arpsi3HEHHE  OKPYJKAalolled  cpembl
COETMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518
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®dochop. Oxcun dochopa (V) u

bu6mmoreka [IOK

33 ocopHas kmcnora, QuU3MUSCKUE U
ocpop . ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyYEHUE
Hcnonb3oBanue dhocdaros B
34 KaueCTBE MHUHEPAIbHBIX YIOOPCHHIA. bubnnoreka [HOK
3arpsi3HEHUE  TPUPOJHOU  Cpelibl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, aCIpOCTPaHEHUE B
35 apu I(jz[e (bmll/)meczne g XUMHUYECKHE bubmmorexa LHOK
p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuapl yriaepoaa, ux (Gpuanyeckue u
36 XUMHYECKHE CBOMCTBA. bu6mmoreka [IOK
DKOJIOTHYECKHUE po0JIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriepoja (IV)
37 YronbpHas KUCI0Ta ¥ €€ COU bubmmorexa [OK
https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 mo Teme
"[lomyyeHne  yriaekucioro  rasa. bubnnorexka [JOK
38
KavecTBeHHas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavasbHBIC MTOHSTHUSA 00
39 OpraHMYecKUX BeIlecTBaX Kak o bubmmorera [TOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoa
bu6mmorexa [IOK
40 Kpemuuii u ero coenHeHust
P A https://m.edsoo.ru/00ae080a
[TpakTnueckast pabora Ne 5. Pemnienue
bu6mmorexa [IOK
41 SKCIMEPUMEHTAIBHBIX 337a4 MO TEeMe

«Baxueinme HeMeTaUIbI HW = HUX

https://m.edso0o0.ru/00ae0bf2
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COCOAUHECHUA»

KontponbsHast pabora Ne3 mo Teme

42 «BaxkHelnne HeMeTalnIbl H = HX bubmorexa LIOK
https://m.edsoo.ru/00ac0e18
COEIMHEHU S
OO0mrast XapaKTepUCTHKA XUMHYECKIX
DJIEMEHTOB — METaJJIOB.

43 Metammaeckas CBSI3b u bu6mmoreka [IOK
METAJUINYECKAs KpUCTaAJINYECKAs https://m.edsoo.ru/00ae103e
pemértka. dusnueckue  CBOWCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMUYECKUI ST bubmaorexa LIOK

p . p https://m.edsoo.ru/00ael 156
HanpsHKEHUH METAIIIIOB
O6mue CIOCOObI MOJIyYEHUs
MeTaiuioB. CruiaBel. BelunucieHus 1o

45 aBHEHUSIM XHMHUYECKUX PeaKIuil bubmorexa LIOK
P P ’ https://m.edsoo.ru/00ae1156
€CIIM OJMH M3 PEAreHTOB COAEPKHUT
IIPUMECHU

46 ITorsATHE O KOPPO3WH METAIIOB bubmorexa LHOK

pp https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK

47 €JI0YHBIE METaJLJIbI
1 https://m.edsoo.ru/00aec14b2

43 Okcuapl W TUIPOKCUIBI HATPUS H bubnuorexa [JOK
Kaaus https://m.edsoo.ru/00ac14b2

49 [[lemouHo3emMeNnbHBIE ~ METALIBI  — bubnmoreka [JOK
KaJIBIIMA 1 MarHui https://m.edsoo.ru/00ael5€e8

. bubnmoreka [JOK

50 Baxkueiinne coefMHEHNS KaJIbIUA

https://m.edsoo.ru/00ael15e8
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O000menne ©  cUCTeEMaTHU3alLus

51 .
3HAHUU
5 JKécTtkocTh BOABI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas pabora Ne 6 mo Teme
53 "XéctkocTh BOABI M METOALI €8 buGnnorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
54 N —— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBAa OKCHAA W bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuorexa [JOK
https://m.edsoo.ru/00aec1d86
57 Okcubl, THAPOKCUIBI M COJIU Kele3a bubnnoreka [JOK
(II) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 O6o0mieHne W CHUCTeMaTH3alus
3HAHUH
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 337a4 MO TEeME bubnuotexa [JOK
«BaxHeimue  MeTambl U HX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Brruucnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIi, eClIu OJWH W3
60 peareHToB JaH B HU30BITKE WU bubnnorexka [JOK
COIEPXKUT TIpUMECH. BbruucneHus https://m.edsoo.ru/00ael750
MacCcoOBOM JIOJM BBIXOAA MPOAYKTA
peakiuu
61 O000menne ©  cUCTeEMaTHU3aIlUs
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3HaAHUI

KontponbsHast pabora Ne4 mo Teme

62 «Baxneiimme  MeTauibBl U UX 1
COCTUHEHHUS»
63 Bemectsa u MaTepHalIbl B | bubnnoreka [HOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE | bubmuorexa [JOK
OKpYKarOILEe cpebl https://m.edsoo.ru/00ae4270
65 Posb XUMHUH B peleHnun | bubnuorexa [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbiil  ypok. O06o0meHue u | bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHblit  ypok. O06o00meHue u | bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit  ypok. O0600meHue u | bubmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon
NpoBepsieMoOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

1.1

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSTHUN: aToM,
MOJIEKYyJa, XUMHYECKHH 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAasi W MOJICKYJISIDHAas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [0S XHMHUYECKOTO
DJIEMEHTa B COCJMHECHUHU, MOJSPHBIA O0BEM, XMMHUYECKas peaKius,
KIaccu(uKalus — peakiMidi:  peakuu  COCAMHEHUS,  PEaKIuu
pa3NIOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, 0JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW 3P (EKT peakiuu, pacTBop,
MaccoBasi JI0JIs BelecTBa (ITPOLIEHTHAsT KOHIICHTPAIIHs) B paCTBOPE

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHHA M
IMPUMCHATD 9THU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBJI€HUS (OpMYyIl
BEUIECTB U YPABHEHUI XUMHUYECKUX pPeaKLni

1.4

1.5

1.6

PaCKpbIBATh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCUICCTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo

ONpeNeNiaTh  BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSIX

KJaccu(uIUpoBaTh XUMHUYECKHE pEaKUMU (M0 YUCIy M COCTaBy
Y4YacCTBYIOUIMX B peaKkIUH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

1.8

1.9

BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJIIPHYKO MAacChl
BEILIECTB

BBIUMCIISATh MAcCCOBYIO IO XMMHUYECKOTO 3JIEMEHTa Mo (opMyIe
COCIMHEHMNS,

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PpACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HAOJI0JIEHHE,
U3MEpEeHHe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U
MBICJICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIN HCOPTraHUYICCKHUX BCIICCTB»

2.1

PaCKpeIBaTb CMBICJI OCHOBHBLIX XHUMHWYCCKHUX TTOHSITHH: OKCHI,
KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

ONpeNeNATh MPUHAMAJISKHOCTh BEIIECTB K ONPENEIEHHOMY KIaccy
coeluHeHu# no popmMynam
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2.3

KJIaccu(UIIMpOBaTh HEOPraHMUECKUE BEIIECTBA

24

2.5

2.6

XapakTepu30BaTh (ONMUCHIBATH) OOIMME XHUMHYECKHE CBOWCTBA
BEIICCTB PAa3JIMYHBIX KIJIACCOB, MOJTBEPKIasi ONMHUCAHUE MPUMEpPAMH
MOJIEKYJISIPHBIX YPABHEHHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

MPOrHO3HPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KauyeCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

cleoBaTh IMpaBWJIaM IIOJ30BAaHUS XMMHUYECKOW TOCYyloH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIIOJIHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMNBITOB MO MOJIYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BelIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PAacTBOPEHHOIO
BELIECTBA, IJIAHUPOBATh U MMPOBOJUTH XMMUUECKHE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO pPAacTBOPOB IIEJOYEd M KHUCIOT C IOMOILBIO
WH/INKATOPOB (JIaKMYC, (eHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

MpOBOAUTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN peaKuu

IIo Tewme: «HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnozmquKa;I CHUCTCMa
XUMHNYCCKHUX OJICMCHTOB H . Menpgeneena. CTpOCHI/IC aTOMOB.
Xumudaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAaHOBUTEILHBIC pCaKuu»

3.1

PAaCKpBIBATL CMBICII OCHOBHBIX XHMHUYCCKHX TTOHSITHIA: AApO aroma,
DIIEKTPOHHBIN CIIOW aToMa, aTroOMHas OpOWTanb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSPHAs M HEMNOJSAPHAs KOBAJICHTHAs CBS3b,
AJIEKTPOOTPULIATEIBHOCT, HMOHHAs CBsA3b, HOH, KaTHOH, AaHUOH,
CTEINEHb OKUCIICHUS

3.2

33

34

3.5

3.6

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECKHUEC 2JICMCHTBI

ONHKCBHIBATh U XapakTepHu3oBaTh TabnnuHytro ¢opmy Ilepuogmueckoii
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iu4aTh IIOHATUSA «IJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«Majble» U «O0NbIINEe» EPUOIbI

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATH ITOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX DIIEMEHTOB OT HUX MojoxeHus B Ilepuogmueckoit
CUCTEME

COOTHOCUTH  O0O3HAu€HHUs, KOTOpble HMMEITCI B  TabiuIle
«Ilepuognueckas  cucreMa  XUMUYECKUX  sneMeHTtoB .U
MeneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB W 3apsia sjapa, O0OIIee Yucio
AJIEKTPOHOB U pacIpeiesieHue UX 10 AJIEKTPOHHBIM CJIOSIM)

ONpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 61/IHapHBIX
COCAUMHECHUAX

3.7

OTNpEeNeNsATh BUJ XUMHYECKOW CBsI3W (KOBaJeHTHAs M WOHHAs) B
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HCOPTaHNUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BGH_IGCTBO U XUMHYCCKad pCakuus»

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKMX IIOHSATHH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs AUCCOLMALINS,
peaknuu MOHHOrO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE peakuuu, OKHCIIUTEND,
BOCCTAHOBUTEIb, OKHUCIIEHHE U BOCCTAHOBJIICHHE, aAJUIOTPOIINUS,
aMpOTEepHOCTb,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, MOHHAf,
METaJUINYecKas), KPUCTAJUIMYECKas pelETKa, CIUIaBbl, CKOPOCTb
XMMHUYECKON peaKkluu

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKUX MOHATHHA H
IMPUMCHATD 9THU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YpPaBHEHUS JIIEKTPOJIUTUYECKONW TUCCOLMALMU KHUCIOT,
LIEJIOYEH M COJIEM, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLHUH
HMOHHOTO OOMeHa

1.4

1.5

pPacKpbIBaTh CYIIHOCTh OKUCIUTENbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuil

MMpOBOANUTD paC‘léTH 10 YPaBHCHHUIO XUMHYECKOM peaknuu

2.1

2.2

Ilo temam: «Hemerayuibl U uUX coequHeHUS» U «MeTauipl U HUX
COCITUHCHUS

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crieln(pUIecKre XUMHIEeCKHe
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NMOATBEPXKIAs ONUCAHHUE
MPUMEPAMHU MOJIEKYJIAPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHYECKHUX PEaKui

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOIMINX CYIICCTBOBAHUC
TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTU OT WX CTPOCHHSI,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX

2.4

CIEOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTOPHBIM 00OPY/IOBAaHMEM, a TAaKXKe IpaBUJiaM OOpaIeHUus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBITOJTHEHHUIO
7a00paTOPHBIX XUMHUUYECKHX OTBITOB MO TMOJTYYEHHIO U COOMPaHHUIO
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ra3000pa3HBIX BEIIECTB (aMMHAKa U YTIEKUCIIOTO ra3a)

MPOBOJIUTh  PEAKIMHU, TMOATBEPKIAIOIINE KAaYECTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: pPACMO3HABATH OMNBITHBIM MYTEM XJIOPUI-,

2.5 Opomuza, womupa, Kkapbonar, ¢ocdar, cunukar, cyiabdar,
TUAPOKCUJMOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METaJIIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECCTB

3 [To Teme: «XuMUs 1 OKpY>Karoas cpeiar

31 pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnonstuit: I[IJK

) BEIIIECTBA; KOPPO3HUS METAJIIIOB
MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIBHON JEATEIHHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHUE, OO0O0OIIeHNe, CHCTEeMAaTHU3AINIO,

10 BBISIBJICHHE TPHYMHHO-CICIICTBEHHBIX CBSI3€H — JUIS  W3YYCHHS

CBOMCTB BELIECTB M XUMHYECKHX pEaKIMii; eCTeCTBEHHOHAy4YHbIE
METOJIbI TIO3HaHWS — HaONIOJeHUEe, W3MEpEHUe, MOJICIHpPOBaHHUE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN )
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INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

1.1

1.2

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS

[Ipeamer xumun. Ponk XuMUM B KU3HM 4Ye€IOBEKa. XMMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3UUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEIIECTB

IlonsgTe o MeTomax IO3HAHMSA B XUMHMH. YMCTBIE BeEIleCTBA M CMECH.
CrniocoObI pasneneHus cMecei

1.3

1.4

1.5

1.6

1.7

ATOMBI M MOJEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX
aseMeHTOB. IIpocTble U ClOXKHBIE BeIECTBA. ATOMHO-MOJIEKYISPHOE
y4ECHHUE

XuMuueckas (I)OpMy.]'Ia. BaneHTHOCT, aTOMOB XMMHUYECKHUX DIIEMEHTOB.
3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OTHOcHUTENbHAs aTOMHAas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHas Macca. MaccoBass J0JISI XHMHYECKOI'O
9JICMCHTa B COCJMHCHHUHN

KomnuectBo BemecTsa. Moib. MOJ'IHpHaSI macca. B3auMocBs3b KOJINYECCTBA,
MacCChl U 4YHCJIa CTPYKTYPHBIX C€IWHUI BCHICCTBA. Pacuétel mo (I)OpMy.HaM
XUMHYCCKHUX COCIUHCHUM

Ouznyeckue U XUMUUYECKUE SBIEHUSI. XUMHUUECKas peaklus 1 e€ MpU3HaKH.
3aKOH  COXpaHEHHs] MacChl  BEMIeCTB. XHUMHYECKHE  YpaBHEHHS.
Knaccudukanus XuMUYECKHMX peakuuid (COeNWHEHUs, Pa3IOoKEeHHs,
3aMeleHus, oOMeHa)

XWMHUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM NOCYAOH, ¢
npaBuiaMd  paboTel B J1aboparopum M TIpuUéMaMu  OOpallleHus ¢
1a0opaTOpHbIM 00OpYIOBaHHWEM, W3Y4YE€HHE U OINUCaHHe (UINYECKUX
CBOWCTB 00pa3I[0OB HEOPraHMYECKHX BEILIECTB, HAOMIOJCHHE (PU3MUECKUX
(maBleHUE BOCKA, TasHUE JIbJ]a, paCTUPAaHUE caxapa B CTYIKE, KUIICHUE U
KOHJICHCAllHs BOJIbl) 1 XUMUYECKUX (TOPEHHE CBEUYH, MPOKATNBAaHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTOW) SIBJICHHWM, HAOIIO/IEHUE U
ONMCAaHNWE TMPHU3HAKOB MPOTEKAHMSI XHMHUYECKHX peakluuil (pas3jioxeHue
caxapa, B3aMMOJICIICTBHE CEPHOMN KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHue
rugpokcuaa wmenu(Ill) npum  HarpeBaHuMM, B3aMMOJEHCTBHE JKele3a C
pactBopom conu menu(Il), m3ydenue crnocoboB paszzmeneHus cmecerd (c
MOMOIIBIO  MarHura, (QUJIBTPOBaHHWE, BbIMAPHUBAHUE, JAUCTHILIALMS,
xpomarorpadus), IpoBeIeHUE OYUCTKH MOBAPEHHOM COJIM, HAONIOJIEHHE U
ONMCAHUE PE3YJIbTATOB IPOBEACHUS ONBITA, WIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/JaHUE MOJIeIe MOJIEKYJ (1IapOCTEP>KHEBHIX )
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2.1

22

2.3

Bakueiiue npeacrtaBuTeIM HEOPraHUIECKUX BELIECTB

Boznyx — cmech razoB. CocrtaB Bo3znyxa. Kucimopon — aneMeHT u mpocrtoe
BenlecTBo. Haxoxaenue kuciaopoja B npupoje, Gu3nyecKue U XuMUIEeCKHe
cBoiicTBa (peakiuu roperus). Okcuapl. [Ipumenenue kucnopoaa. Criocoob
NOJYYEeHHUsI KUCIOpoAa B Ja0OpaTOpUM W IPOMBIILICHHOCTH. KpyroBopot
Kucinopoaa B npupoae. O30H — aoTponHast MOAU(pUKAIS KHCIOPOoaa

TennoBoi 3(PEKT XMMUYECKON peaKIuu, TEPMOXHMMHYECKHUE ypaBHEHHS,
9K30- ¥ SHIAOTEPMUYECKHUE PEaKIuu. TOTUIMBO: YyroJib 1 ME€TaH. 3arps3HeHue
BO3]lyXa, YCUJICHHE MApHUKOBOTO 3 (HeKTa, pa3pylieHuEe 030HOBOTO CIIOS
Bonopon — anement u npoctoe BemiectBo. HaxoxxaeHue Bogopoaa B mpupoJIe,
busndyeckne M XMMHYECKHE CBOWMCTBA, INMPUMEHEHHUE, CIIOCOOBI TOTYYCHUS.
KucmoTs! u comm
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2.5

MonsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

®dusnueckue CBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL.
HachlienHble M HEHACBIILIEHHbIE PACTBOpBI. PacTBOpUMOCTH BELIECTB B
BOJIe. MaccoBasi 10151 BEIIECTBA B paCTBOpPE. XMMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B pHUpoJie U B XKU3HU uenoBeka. Kpyrosopor
BOJABl B IpuUpoje. 3arpsi3HEHHE MNpUpoAHbIX BoJA. OXpaHa M OYMCTKA
IIPUPOIHBIX BOJ

2.6

2.7

2.8

Knaccugukanus nHeopranuueckux coeauHenuil. Okcuapl. Knaccuduxanms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) H
HeconeoOpasyromue. Homenknarypa okcunoB. @u3nueckue U XUMHUYECKHIE
CBOMCTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Kiaccudukanus ocHOBaHHMI: INENOYM W HEPAaCTBOPHUMBIE
ocHoBaHusA. HoMmeHkmarypa ocHoBaHui. @Pu3MYeCKHe U XUMHYECKHUE
CBOMCTBA OCHOBaHUN. [lorydenne ocHOBaHM

Kucnotsl. KHaCCI/I(I)I/IKaLII/IH KHUCJIOT. HOMCHKHaTypa KuciaoT. duszndeckue u

XUMHUYECKHE CBOICTBa KUCIOT. Psag aktuBHOcTH MeTaiioB H.H. bekerosa.
ITonyuenue Kucior

29

Comu. Homenknatypa coneit. @usndeckne U XUMHUYECKUE CBOWMCTBA COJIEH.
ITony4yenue coien

2.10

2.11

I'enermueckas cBI3b MECXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

XVUMUYECKUN OKCIEPUMEHT: KAueCTBEHHOE OIpPENeICHUE COACpKAHUSI
KHCIIOpOJia B BO3AYyXe, NONyueHUe, coOupaHue, pacrio3HaBaHue U U3ydCHHE
CBOICTB KHCIIOpO/Ia, HAOIOICHNE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOI0M
W YCJIOBHS BO3HMKHOBEHHMS W TIpEKpallleHuss ropeHus (moxapa),
03HAKOMJICHHE C 00pa3liaMy OKCHJIOB M OIHUCAaHHE WX CBOWCTB, IMOJTYICHHE,
cobupaHue, paclo3HaBaHWE W HW3yYEHUE CBOWMCTB BOJOpoaa (TOpeHue),
B3auMojieiicTBUE Bojopoa ¢ okcuaoM menu(Il) (Bo3aMokHO MCIIONBb30BaHNE
BHJICOMATEPHAIIOB), HAOIOICHHE 00Pa3Il0B BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBaHNE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTHIO0, TIPUTOTOBJICHHE PACTBOPOB C OIpPeNeTIEHHOW MaccOBOM
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3.1

3.2

33

34

3.5

JI0JIE PacTBOPEHHOIO BEUIECTBA, B3aUMOJECHCTBHE BOAbl C MeETaJIaMU
(HaTpueM U KayblleM) (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
ONpeJIeJICHUE PacTBOPOB KHUCJIOT M IIEJIOoYeld C MOMOIIbI0 HWHJUKATOPOB,
UCCIIEIOBaHHE O0pa3ll0B HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHMsI OKPAcKHM WHIUKATOPOB B PAcTBOpax KHUCIOT H
miesiovei, n3ydeHue Bzaumoaeicteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C MeTa/llaMU, peaklUuid HeHTpaau3aluu, MOoJydeHHe
HEpPacCTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO MeETajlyla JAPYTHM W3
pacTBOpa COJM, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Baxueiime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI

[lepuonnueckuii 3axkoH u [lepuoauueckas cucreMa XUMHUYECKUX AJIEMEHTOB
.M. MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

[lepBble MONBITKH KIACCHU(PUKALUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOIHBIX 3JEMEHTOB (IIEJIOYHbIE U HIETIOYHO3EMENbHbIE METAIIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMmdoTepHbie
OKCHJIbI ¥ TUAPOKCHUIBI

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucremMa XMMHYECKUX DJIEMEHTOB
.. MenneneeBa. KopoTkonepuoanas ¥ JUIMHHONEPUOAHAS (HOPMBI
[lepuoauueckoit cuctembl xumMuueckux dyemeHToB JI.M. MeHneneena.
[lepuonbl u rpymmbl. U3NYECKUNA CMBICI NMOPSIKOBOrO HOMEpa, HOMEPOB
Nepro/ia U TPYIIIbI 3JIEMEHTA

Crpoenue aromoB. CoctaB aTroMHbIX siep. M3oTombl. DIeKTPOHBI.
CrpoeHre »>JEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX
anemeHToB Ilepuoanueckoit cucrems! .M. MenzaeneeBa. Xapakrepucruka
XUMUYECKOTrO JJIEMEHTAa IO €ro mnosoxkeHuto B Ilepuoamueckoint cucreme
J.1. MenneneeBa

3aKOHOMEPHOCTH HM3MEHEHHUs pajJuyca aToOMOB XMMHUYECKHUX DIJIEMEHTOB,
META/UIMYECKUX U HEMETAUIMYECKUX CBOMCTB II0 IPYIIaM M IEpUOAAM.
3nauenue llepmonmueckoro 3akoHa u  llepmomnueckoil  cucTEMBI
XUMUYECKHUX DJIEMEHTOB Ul Pa3sBUTHs Hayku U npaktuku. J.M. Mennenees
— Y4EHBIN U TPaXIaHUH

Xumuyeckasi cBsizb. KoBasneHTHas (MOJsipHas M HEMOJIApHAsl) CBS3b.
ONEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBA3b

3.6

3.7

CrenecHb OKHCJICHUSA. OKuCINTEIIFHOBOCCTAHOBHUTEIIHHEIC pCaKkmuu.
Hpoueccm OKHCJICHMS M BOCCTaHOBNICHHA. OKUCINUTEIN U BOCCTAHOBUTEIHN

XUMHUECKUH SKCIEPUMEHT: H3y4eHHe OOpa3llOB BEIIECTB METAIOB U
HEMETAJIJIOB, B3aUMOJICHCTBHE TMAPOKCUAA [IMHKA C PacTBOpaMH KHUCIIOT U
nieyioued,  MpPOBEIEHUE  ONBITOB,  WJUIIOCTPUPYIOLUIUX  MPHUMEpPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX peakumit (ropenue, peaknuu
pa3I0XKeHUs, COeAMHEHUS)
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9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1.1

1.2

BemectBo 1 xumunyeckas peakuus. [losropenue

[lepuoanueckuii 3akoH. [lepuonuyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
HA.N. MengeneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalusl, KAIbIUSI U
WX COCAMHEHUH B COOTBETCTBUM C TIOJIO)KCHHUEM DJIIEMEHTOB B
[lepuoanueckoii cuctemMe U CTPOCHUEM X aTOMOB

CrpoeHue BemecTBa: BUABl XMMUYECKOM CBSI3U. THIBI KPUCTAIUNIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUIA KPHUCTALIIMYECKON
peIIETKH W BHJA XUMHYECKOH cBsi3u. Kiaccudukanus ¥ HOMEHKIATypa
HEOPraHUYeCKHX BEHIECTB (MEXAYHApOJHAs U TPUBHAIIbHAS). XUMUYECKUE
CBOWCTBA BEILECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEAMHEHHM, TCHETUYECKAs CBSI3b HEOPTaHMYECKHUX BEIIECTB

1.3

Knaccudukanuss XUMHUYECKHX pEaKIUid 10 Pa3IM4YHbIM IpH3HaKaM (I10
YUCIly MW COCTaBy YYAaCTBYHOIIMX B pC€aKHMM BCUICCTB, IO TCIIJIOBOMY
3¢ dekTy, Mo U3MCHCHHIO CTEIICHEH OKUCICHHUSI XUMHUYECKUX JJIEMEHTOB, 110
00paTUMOCTH, TIO YYaCTHIO KaTajau3aTopa). OJK30- M IHAOTEPMHUYECKHUE
pC€aKkuuu, TCPMOXUMHUYCCKHUEC YPAaBHCHUS. ITonsarue o CKOpPOCTH XUMHYECKOH
peakuuu

1.4

[Tonatne 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakuusix. [lonsarue
O TOMOIEHHBIX M TE€TEpPOreHHBIX peakuusx. lloHsaTne o0 XuMHYEeCKOM
paBHOBecHH. DaKTOPBI, BIMAIOIME HAa CKOPOCTh XMMHUYECKOW PEaKUUH M
MTOJIOKEHNE XMMUYECKOTO PABHOBECUS

1.5

1.6

OKHCINTENFHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, DIEKTPOHHBIM  OamaHc
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHON peaknuu. CocTaBlieHWe ypaBHEHUI
OKHCJIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/If/'I C HCIIOJB30BAHUEM METOHA
AJIEKTPOHHOTO OajaHca

Teopus 3JIEKTPOJIUTUYECKON JHUCCOIMAIINH. DIEKTPOIUTHI H
HGBJ’IGKTpOJ’II/ITBI. KaTI/IOHI)I, AHUOHBEI. MexaHI/I3M AUCcconralnmmn BCUICCTB C
paSJ'II/I‘-IHBIMI/I BUIaMU XI/IMI/ILIGCKOI\/JI CBA3U. CTCHCHI) JAUCCOLUuaInn. CI/IJ’II)HI)IC
U cialble NEKTPONUTHL. Peakiinu MOHHOTO OoOMeHa. YCJIOBHS MPOTEKAHMS
peakuuii MOHHOro OOMEHa, IMOJHbIE U COKpalIEHHbIE HMOHHBIE ypaBHEHUS
peakmuii. CBOMCTBa KHCIOT, OCHOBAaHHUH U COJIEH B CBETE MPEACTABICHUI 00
AIEKTPOJUTUYECKON Jucconuanuu. KauecTBeHHbIE peaklMM Ha HOHBI.
[TonsiTue o runponuse conen

1.7

XHWMHMYECKUHN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX
PEIIETOK HEOPraHUYECKUX BEUIECTB — METAJUIOB U HEMETAJIOB (rpadura u
ajyiMasa), CI0XKHBIX BEUIECTB (XJIOPHa HAaTPHsl); UCCIEN0BAHNE 3aBUCUMOCTH
CKOPOCTH XMMMYECKOW pEakIMH OT BO3JEHCTBUS Ppa3IMUHBIX (DaKTOPOB;
HCCIIEA0OBAHUE  DJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB, IIpoliecca
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JUCCOIIMAIIMU  KHUCIIOT, IIeJoued U coyied (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB); IPOBEJEHHUE OIIBITOB, WJUIIOCTPUPYIOLIUX MPU3HAKU
MPOTEKaHHUs peakIuii MOHHOTO oOMeHa (00pa3oBaHHE OCallKa, BBIJICICHUE
raza, oOpa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOIIUX  MPUMEPDI
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuii (ropenue, peakuuu
pas3ioXKeHUsl, COEJUHEHHMs); pacrno3HaBaHHUE HEOPraHWYECKUX BEILECTB C
ITOMOIIIbI0 KaUECTBEHHBIX PEAKINIl HA HOHBI; PEIICHHE YKCIIEPUMEHTAIbHBIX
3a1a4

Hemeramie! 1 ux COCANHCHUA

2.1

OOmas xapaktepuctuka rajaoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CrpoeHue u (pu3MUeckue CBOICTBa
MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoielicTBUE ¢ METaJlJIaMi, HEMETaJUIaMH, 1iesiouaMu ). XJIOpOBOAOPO/I.
ConsiHass KuCIOTa, XMMHYECKHUE CBOWCTBA, IIOJIYYEHHE, IPUMEHEHUE.
JlelicTBue xjopa M XJOPOBOAOPOJIa HAa OpraHW3M 4YeloBeka. BaxHeiue
XJIOPUABI U UX HAXOXKJICHHE B IPUPOJIE

22

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHbIe CTerneHn okucieHus. CrpoeHne u (uzmyeckue
CBOMCTBA TPOCTBIX BELIECTB — KHUCIOPOJAa M Cepbl. AJLIOTPOIHBIE
MOIUGUKAMK  KUCIOpPOAAa UM cepbl. XHMHUYECKHE CBOHCTBA  CEpBbI.
CepoBoniopoJi, cTpoeHue, (pu3nueckue W XUMHUECKue cBoicTBa. OKCHUIbI
Cepbl KaK IPEJACTAaBUTENM KUCIOTHBIX OKcuiaoB. CepHas KHCIOTa,
(dbu3MYecKne U XUMHUYECKHE CBOMCTBA (0OIIME Kak MPEeACTaBUTENs Kiacca
KHCIIOT U crneuuduueckre). XUMHUYECKUE PpEaKlUM, JIeXkKallhue B OCHOBE
MIPOMBIIIJIEHHOTO Croco0a MOJyuyeHUsi CepHOM KHcIoThl. IlpuMeHeHue.
Conu cepHOM KHUCIOTBHL, KayeCTBEHHas peakuus Ha Cyib(aT-HOH.
HaxoxnaeHnue cepbl u €€ coequHEHUI B IpUpoe. XUMHUYECKOE 3arpsI3HEHUE
OKpY>KaroIel cpe/ibl COEJMHEHUAMH cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €0 MPEJOTBPALCHHS

2.3

OO6miast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIE CTENeHW OKHCICHHS. A30T, paclpoCTpaHEHUE B
npupoje, ¢u3ndYeckue M XUMHUYeckue cBoiicTBa. KpyroBopor a3zora B
npupoje. AMMHAK, ero GU3NYECKUe U XUMHUYECKUE CBOMCTBA, MOyYeHHE U
npuMeHeHre. Comu aMMOHMS, UX (U3MYECKHEe W XMMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHast peakiiusi Ha MOHbI aMMOHHUS. A30THasl KHCIIOTa,
e€ monydeHue, (QUIMYECKHE W XUMHUYECKHE CBOMCTBa (00mmMe Kak
MPEJCTaBUTENS Kilacca KHCIOT | crenuduueckue). lcmonb3oBanue
HUTPATOB W COJEH aMMOHHUS B KadeCTBE MHHEPAJIbHBIX YIOOpECHHUH.
XUMHUECKOE 3arps3HEHHE OKPYXKAIOIMIeH Cpeabl COSAMHEHUSMH a30Ta
(KUCTTOTHBIE O], 3arPS3HEHNE BO3IyXa, TOYBBI U BOJJOEMOB)

2.4

®dochop, amnmorponHbie Moaudbukamuum  pocdopa, Pusznueckne u
xumuyeckue cpoiictBa. Oxcun  dochopa(V) u  docdhopras xucimora,
¢usznueckne M XMMHYECKHME CBOWCTBa, mosydeHue. lcnons3oBaHue
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2.5

2.6

2.7

2.8

¢dochaToB B kKauecTBe MUHEPATBHBIX Y10OpeHUH

O6mras xapakrepuctuka smemMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUSA. YTJIEepoJ, aJIOTPOIHbBIE
Moau(UKaIMK, pacIpocTpaHeHue B Mpupoie, GpU3ndeckue U XUMUYECKUE
cBoiictBa. Apncop6musi. KpyroBopor yriepoma B mpupome. OKCHIbI
yriaepoaa, ux (U3NUECKHe W XUMHUYECKHE CBOWCTBA, JACHCTBHE HA >KUBBIC
OpPraHHW3MBbI, TOJYYCHHEC ¢ TPUMEHEHHE. OKOJOTUYECKHE MPOOIIEMBI,
cBsA3aHHbIE ¢ okcujaoM yriepoaa(lV); rumoreza rio0anbHOrO MOTEIICHUS
KJIMMaTa; MNapHUKOBBIA 3¢ dekt. VYrompHas KucioTa U €€ CONH, HUX
¢usznueckue W XUMHYECKHE CBOWCTBA, IOJMy4YeHHE M IPUMEHEHHE.
KauectBennas peakius Ha kapOoHaT-MOHBIL. Vcnonbp3oBaHue kapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO03SHCTBE

[lepBonavasibHble TOHATHS 00 OPraHMYECKUX BEHIECTBAX Kak o
COEIMHEHUX yriepoaa (MeTaH, 3TaH, STUJIEH, alleTHUIICH, dTaHOJ, TIHIIEPUH,
yKcycHasg kuciora). Ux coctaB u xummueckoe crpoeHue. I[lonstue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KHUPaX, OeJIKax, yrieBoJax — U UX POJIU
B KHW3HM 4eJlOBEeKa. MarepuanpbHOe €AMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCIMHEHUIN

Kpemuwmii, ero ¢usuyeckue M XUMHYECKHE CBOMCTBA, IIOJNy4CHUE WU
npuMeHenue. CoeuHeHus: kpeMHus B npupoze. OOmue npeacraBieHus oo
okcune kpemuus(IV) wu  kpemHueBod  kucimore. CuIMKaThl, HX
UCIIOJIb30BaHUE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. BaxHeimue
CTPOWTENBHBIE  MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpoOnembl 6e€30MacHOrO  MCIMOJIB30BAHUSI CTPOMTEIBHBIX
MaTcpHrajioB B HOBCGI[HGBHOﬁ KHU3HU

XUMHUECKUI SKCHEPUMEHT: U3ydeHHe 00pa3li0oB HEOPTaHMUECKUX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; MpPOBEACHHE KAadeCTBEHHBIX peakluil Ha
XJIOPU/I-UOHBI W HaONIONEHHE TPH3HAKOB WX MPOTEKAHHS; OIIBITHI,
oTpaxaromue (u3nYecKue W XHWMHUYECKHE CBOMCTBAa TallOTEHOB M MX
COeIMHEHUH (BO3MOXKHO HMCITOJIb30BAaHUE BHICOMATEPHATIOB); 03HAKOMIICHHE
¢ oOpasnamu XJ0puJ0B (TAJIOTEHHUIOB); O3HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coelMHEHMSMH (BO3MOXKHO  MCIIOJIb30BAaHHE  BHJEOMAaTEpHAIIOB);
HaOmoZieHne  mpolecca  OOyraMBaHMS —~— caxapa  1OA  JeicTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI; M3yuyeHHE XUMHUYECKUX CBOMCTB
pa30aBIeHHON CEpPHON KHUCIIOTHI, MPOBEACHHUE KAUYEeCTBEHHOH peakiuu Ha
cynbdar-uoH W HaOJIOJeHWE TMpH3HAKa €€ MPOTEKaHHs, O3HAKOMJICHHE C
¢bu3znueckuMu cBoiicTBamMH a3ota, ¢ocdopa U UX COECAMHEHUN (BO3MOKHO
HCIOJIb30BaHUE BHJIEOMATEPHANIOB), OOpa3laMu a30THBIX M (HOCPOPHBIX
yaoOpeHu; mojgydeHne, coOupanne, paclio3HaBaHUE W HU3yYeHHUE CBOWMCTB
aMMHaKa; TPOBE/ICHIE KaYeCTBEHHBIX PeakIii Ha MOH aMMOHHUSA U (ocdar-
MOH U M3y4YCHHE TPU3HAKOB MX NPOTEKAaHUs, B3aUMOJEHCTBUE
KOHIICHTPUPOBAHHOW  a30THOM  KHMCJIOTBI €  MeObl0  (BO3MOXKHO
UCIOJIb30BaHUE BUAECOMATEPHUAJIOB); M3YUYEHHE MOJIENEeN KPUCTAIUINYECKUX
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pemiérok anmaza, rpaduta, (QymIepeHa; O3HAKOMIIEHHE C MPOIECCOM
afcopOIMu  pacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIVIEM U
YCTPOHCTBOM MpPOTUBOras3a; IOJIyudeHHE, CcOOMpaHHe, paclo3HaBaHHE WU
M3y4EHUE CBOWCTB YIJIEKHUCIIOrO ras3a; MPOBEJICHHE KaYEeCTBEHHBIX PEaKIMi
Ha KapOOHAT- M CUJIMKAT-UOHbI M M3y4YeHHE MPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKLHMEH CHIMKATHOW IPOMBILIIEHHOCTH; PELIECHUE
SKCIEPUMEHTAIbHBIX 3aJady 10 TeMme «BaxkHelline HeMeTaulbl M HX
COEIUHEHUS»

Merannsl 1 BX COCOAUHECHUA

3.1

OOm1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH
ux nosnoxeHus B Ilepuoandeckoil cucreMe XMMHUYECKUX 3ieMeHTOoB J[.M.
MenneneeBa u cTtpoeHust aromoB. CTpoeHue MeTauioB. Mertamndeckas
CBS3b M METAJUIMUECKas KpHUCTAUIMYECKas PEIIETKA. DJIEKTPOXUMUYECKHM
P HANIPSDKEHUM METaJIOB

3.2

dusnyeckue M XHMMHUYECKHE CBoHcTBa MeTauioB. OOmme crnocoOsl
nojrydeHus MetauioB. [loHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI
3aluUThl UX 0T Koppo3uu. CriiaBel (CTallb, YyTyH, JIOPATIOMUHUM, OpOH3a) U
WX MPUMEHEHHE B OBITY M TPOMBIIUICHHOCTH
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[lenounble MeTauibl: MonoxkeHue B lleproanyeckoil cucteMe XUMMUYECKUX
anementoB JI.MI. MeHueneeBa; CTpO€HHE HMX AaTOMOB; HAaXOXICHHE B
npuposie. Ou3nueckue M XUMHUYECKHE CBOICTBA (Ha MpUMEpEe HATpUS U
kayust). OKCUIIBI U TUAPOKCUABI HATpUs U Kayus. [IpuMeHeHue menouHbIx
METAJUIOB U UX COCTUHEHUH

3.4

[IlemoyHO3eMeNbHBIE METAUIBI MarHuii W KaJblMi: TMOJIOKEHHUE B
Ilepnonnueckoir cucreme xumuuyeckux daeMeHToB J[M. MeHnneneesa;
CTPOEHUE MX aTOMOB; HaXOXKJECHHUE B npupoae. Ou3ndeckue 1 XUMUYECKUE
CBOMCTBAa MarHusi W Kajbllus. BaxHeWiue COeIWHEHHS Kajblus (OKCHUI,
TUIPOKCHL, co). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS

3.5

3.6

3.7

AmomuHMil: nosokenne B [lepuoanyueckor cucTeMe XUMHUYECKUX AJIEMEHTOB
JI.1. MenpeneeBa; CTpOGHHE aTOMa; HaxoxXkaeHue B npupoae. duznueckue u
XUMHYECKHE CBOMCTBA aIIOMHUHHS. AMQOTEpHbIE CBOWCTBA OKCHUIAa U
TUAPOKCH]IA AITFOMUHUS

XKenezo: nonoxenue B Ilepuonndeckoit cucreMe XMMHYECKHUX DJIEMEHTOB
J.. MenneneeBa; CTpOEHHUE aTOMa; Hax0XAeHUE B npupoje. Pusndyeckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKcuabl, rupokcuasl u conu sxenesa(ll) u
xene3a(Ill), ux cocras, cBOMCTBA U OTyYEeHUE

XUMHUYECKUH OKCIIEPUMEHT: O3HAKOMIIGHHE C O0pa3llaMH METAJIOB U
CIUIaBOB, MX (U3MUYECKUMHU CBOWCTBAMU; U3YUEHHUE PE3YIHTaTOB KOPPO3HH
METa/UIOB (BO3MOJKHO HCIOJIb30BAaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJIa KaJbI[Usl W HATPUS C BOJOM (BO3MOXKHO
WCIOJIb30BaHNE BUICOMATEPUAIIOB); UCCIICAOBAHNE CBOMCTB KECTKOW BOJIBI;
mporiecca TOPEHHWsT JKelle3a B KHUCIOpone (BO3MOXKHO HCIIONB30BaHUE
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BHJIEOMATEpPHUAIIOB); MPU3HAKOB MPOTEKAaHUS KAUECTBEHHBIX pEaKIMH Ha
WOHBI (MarHus, Kajblus, adtoMunus, HuHka, xkene3a(ll) u sxenesza(Ill),
meau(Il); mHabGnromeHWe W OMUCAaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU
MOHAMHM  HATpus, Kajaus M  Kalblus (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAIIOB); UCCIIeJOBaHHE aM(OTEpPHBIX CBOMCTB THUIPOKCHUIA
ATIOMHUHMS U TUAPOKCUIA IIUHKA; PEUICHHE HKCIEPUMEHTaIbHBIX 3a/1a4 IO
TeMe «BakHele MeTasibl U UX COSIMHEHUSD)

XuMHSA ¥ OKpYXKarolas cpeaa

4.1

4.2

4.3

Hosele MaTepuainel u TexHOJIOrMU. BeniecTsa U Marepualibl B IOBCEIHEBHON
JKU3HU 4YernoBeKa. XUMHs U 310poBbe. be3onacHoe UCnoap30BaHue BELIECTB
U XUMHYECKUX peakiuii B ObITy. IlepBasi momMoIb Ipyu XUMHUECKUX OXKOTax
1 OTPABJICHUSX

OCHOBBI ~ DKOJIOTMUECKOW  I'paMOTHOCTH. XUMHMYECKOE  3arpsi3HeHHe
okpyxatomeid cpeasl [1JIK. Pomp Xumum B pemieHHH SKOJOTHYECKUX
npobnem. [TpupoHbIe HCTOYHUKH YTIEBOAOPOAOB (YToJib, IPUPOAHBINA Tas3,
HE(TH), IPOTYKTHI X MEPEPabOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUH SKCIEPUMEHT: H3Y4YeHHEe OOpa3loB MaTepuajoB (CTEKIIO,
CIUIaBbI METAJUIOB, TIOJTUMEPHBIE MaTEPHAIIbI)

MNPOBEPAEMBIE HA OI' IO XUMHUHU TPEBOBAHUS K PE3VYJIBTATAM

OCBOEHMUAA

OCHOBHOM OBPA3OBATEJBHOMN MMPOI'PAMMBI

OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHHUS K NPEAMETHBIM pe3y/ibTaTamM
NpoBEpPsAEMOro 0a30BOro ypoBHSI 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM
TpeOoBaHus NpOrpamMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

Hpe,[[CTaBJ'IeHI/IeZ

0 MO3HABAaE€MOCTU SIBJICHUHM MPHUPOAbI, MOHUMaHHE OOBbEKTHUBHOMN
3HAYUMOCTH  OCHOB  XMMHYECKOW HaykKu Kak  obmnactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl U
MPAKTUYECKON IEATEIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOIO
o011ecTBa; MTOHUMaHUE MECTa XUMHUHU CPeU APYIHX €CTECTBEHHbBIX

HayK

0 HAaYYHBIX MCTOJaX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
U TCOPECTUUCCKHUX METOOaxX MCCICAOBAHUSA BCIICCTB M HN3YUCHUA
XUMHNYCCKUX peaKLII/Iﬁ; YMCHHEC HUCIIOJIB30BaThb MOJICIN  JIA
0OBSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpodecCHOHATHHOU ACATEIBHOCTH, CBS3aHHBIX C
XUMHEH U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX XUMHUYECKON HayKH, YTO MO3BOJIUT OOYYaIOLIUMCS
paccMaTpuBaTh ~ XMMHIO  Kak  cdepy cBoed  Oynmymei
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npoeCCUOHATTLHON EATENIBHOCTU M CeNlaTh OCO3HAHHBIN BBIOOD
XMMHU KakK MpOQUIBHOTO TpeAMeTa MpU IMepexo/ie Ha YPOBEHb
cpenHero odmiero oopazoBaHus

2.1

2.2

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHYECKUX 3HAHUHU U YMCHHUE IPUMCHATH
CUCTCMY XUMHNYCCKUX 3HElHPII>i, KOTOpasd BKIIKOYACT:

Ba)KHEHIINE XMMUYECKUE IMOHATHS: XMMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BEILIECTBO, OJJHOPOIHAS U
HEOJHOPO/JHAsA CMECh, OTHOCUTEbHbIE ATOMHAs M MOJIEKYJSpHas
Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHUE, COJIb (CPeIHss), XUMHUUECKas
peakiysl, peakuuu COEAUHEHHUS, PEAKLMUU Ppa3I0KEHUs, PEaKLHUU
3aMeIeHHUs], peakuu 0OMeHa, TeroBOi APQEKT peakuu, SK30- U
OHAOTCPMHYCCKUC pCaKIIUH, PACTBOP, MACCOBasA JOJISI XUMHUYCCKOI'O
3JIEeMEHTa B COEAMHEHMM, MaccoBas [JOJIsI M IPOLIEHTHas
KOHIIEHTpallMsl BEIeCTBa B pacTBOpE, SAPO aToMa, 3JIEKTPOHHBIN
CIIOW aroMa, aTOMHas OpOWUTallb, PAAUyC aTroOMa, BAJIEHTHOCTH,
CTENEHb OKUCIJIEHHSI, XUMHUYECKasl CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD,
InoJjiAipHast W HCHOJIKIpHAsA KOBAJICHTHAs CBA3b, HWOHHAsA CBA3b,
MeTaJuIMYecKasl CBsI3b, KpUCTAJUIMYECKas pemérka (aromHasd,
WOHHAs, METAJUIMYecKasi, MOJIEKYJsIpHasi), MOH, KaTHOH, AaHHOH,
NEKTPOIUT U HEDJIEKTPOJIUT, AJIEKTPOJIUTUYECKAsT JUCCOLUALINS,
peakLMd HOHHOIO OOMEHa, OKUCIUTEIbHO-BOCCTAaHOBUTEIbHBIE
pEeaKkIMM, OKUCIWTEIb W  BOCCTAHOBUTENb, OKHCICHHE H
BOCCTaHOBJIEHHE, IEKTPOJIN3, XMMHUYECKOE  PABHOBECHE,
oOpaTUMble M HEOOpaTUMbIE pPEAKLUH, CKOPOCTh XHMHUYECKOM
peaxuu, katanusatop, IIJIK, koppo3us meTamios, cruiaBbl

OCHOBOITOJIArarolle 3aKOHbl XMMHM: 3aKOH COXPAaHEHUs MAaCCHI,
nepuoanueckui 3akoH J[.MI. MeHnneneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapo

2.3

TEOPUM  XHMHMM: aTOMHO-MOJIEKYJSIDHAs — TEOpHUs,  TEOpHs
JIEKTPOJUTUYECKON JUCCOLMALINHI

3.1

3.2

Brnanenue ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

YMCHHUC TIPABUJIBHO HCIIOJB30BAaTh H3YUCHHBIC BCHICCTBA U
MaTepuaibl (B TOM YHCIE MUHEpalbHblE yIOOpEHMs, METaIbl U
CIJIaBbl, MPOAYKTHl IepepaboTKH HPUPOIHBIX HMCTOYHHKOB
yIJIeBOA0poaoB (Yriisi, NPUPOAHOro rasa, HedTu) B OBHITY,
CEeNIbCKOM XO3SHCTBE, HAa MPOM3BOJICTBE M NOHUMAaHHUE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOJIOB /JIsI OpPraHW3Ma 4YeJOBEKa; yMEHHE
IMPOTHO3UPOBATH BJIMAHHUEC BCHICCTB U XUMHYCCKUX IMPOLECCOB Ha
OpTaHM3M YeJIOBeKa U OKPYKAIOIIYIO IPUPOAHYIO Cpeay

YMEHUE UHTETPUPOBaTh XUMUYECKHUE 3HAHUS CO 3HAHUSAMHU IPYTUX
y4eOHBIX TPEAMETOB
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HaIM4YMe oOmbplTa paboThl € PasiWYHBIMM ~ MCTOYHUKAMHU
uHbOpMAIMM 1O XMMUU (Hay4Has H HAYYHO-TIONMYJIsIpHAs
JaUTepaTypa, CJI0BapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

7.1

yMEHHE OOBEKTHBHO OLIEHHMBATh MH(OpPMAIMIO O BEIIECTBAX, MX
MpEBpAICHUSIX W TMPAKTUYECKOM TPUMEHEHHMH W  YMEHHE
WCIOJIB30BATh €€ ISl PELICHUs] y4eOHO-TI03HABATENbHBIX 33124

Brnanenne ocHoBamMM MOHATHUHHOIO ammapara ¥ CUMBOJIMUYECKOTO
A3blKa XMMHH JJIi  COCTaBJIEHUS (OPMYJ HEOPraHUYECKHX
BEIIECTB, YPAaBHEHUMH  XMMHYECKUX  peaklHil;  OCHOBaMH
xumuueckoit HoMmeHkaTypsl (IUPAC u TpuBnanbsHO)

VYMmeHue  OOBSCHATH  CBSI3b  IOJIOKEHUS ~ 3JEMEHTa B
Ilepuoguueckoii CcUCTEME € YHMCIOBBIMH  XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUECKUX 3JEMEHTOB (COCTaB M 3apsn sAapa,
o0I1iee 4YMCIO 3JIEKTPOHOB), pACIpEeIEHUEM 3JIEKTPOHOB 110
SHEPreTHUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX MEPHUOJOB, KaIMs
U KaJIbLIWS

IIpencraBinenne O  NEPUOJUYECKOW  3aBHCHMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (panuyc aToMma,
JIEKTPOOTPHULIATEIBHOCTh), IMPOCTBIX U CIIOXKHBIX BELIECTB OT
MOJIOKEHUs 3JeMeHTOB B llepuonnueckoil cucreme (B MalbIx
nepuojax M IVIABHBIX MOJATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUs
aToMa

YMmenue kinaccupuIpoBaTh:

XUMHNYECKHUEC 3JICMCHTBI

7.2
7.3

HCOPraHNYCCKUC BCIICCTBA

XUMHNYECCKUEC pCaKIn

8.1

YMeHue onpenensrs:

BAJICHTHOCTb MW CTCICHb OKHCICHUA XHUMHYCCKHX JJICMCHTOB,
3apsaa nOHa

8.2

8.3

8.4

BHUJI XMMHUYECKOW CBSI3M M THUIl KPUCTAUIMYECKOW CTPYKTYpPHI B
COCIMHEHMSX

XapakTep cpeabl B BOJIHBIX pacTBOpax BeIIECTB (KHUCIOT,
OCHOBaHUM)

OKHCJIHUTEIb 1 BOCCTAHOBUTCIIb

9.1

YMeHne xapakTepu3oBaTh (PU3NUECKHe U XUMUYECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, ammas,
KpeMHUH, a3oT, ¢ocdop, cepa, XjIop, HATpUW, Kamui, MarHuu,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)

9.2

CJIIOKHBIX BEIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOAOPOJ], OKCHUIbI U THIPOKCHUIBI
metaioB I-1IA rpymm, amromunus, meau (II), uunka, sxenesa (I u
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), oxcunst yrnepona (II u IV), kpemuus (IV), azora u dochopa
(IIT u V), cepwt (IV u VI), cepuucras, cepnasi, a30TucTasi, a30THasi,
docdopHas, yronpHasi, KpeMHHUEBasE KUCIIOTA U X COJIH)

IIPOTHO3UPOBATh M XapaKTCPHU30BaATh CBOICTBA BCIIECCTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, MPUMCHCHUC BCUICCTB B

93 3aBUCMMOCTH OT HX CBOMCTB, BO3MOXHOCTh MPOTEKaHUs
XUMHYECKHX TPEBPAIICHUN B PA3IMUHBIX YCIOBUIX
10 YMeHue CcOCTaBlIATh MOJICKYJISpPHbIE U HOHHBIE ypaBHEHUS
peakuuii, B TOM 4HCIIe:
10.1 peakiuii HFoHHOTrOo 0OMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINIl
103 WUTIOCTPUPYIOIINX XUMHYECKHE CBOWCTBA H3YYEHHBIX KJIACCOB
’ (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETHYECKYIO B3aMMOCBSI3b MEX1y HUMU
11 YMeHue BRIYUCIATH (IPOBOAUTH PACUEThl):
111 OTHOCUTENIbHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MacChl BEILIECTB,
' MacCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3on
114 [0 YPaBHCHUSM XHUMHUYCCKHUX PEAKIUHA M HAXOTUTh KOJIUYECTBO
' BelIecTBa, 00bEM U MacCy pearcHTOB WIIH MPOYKTOB PEaKIIUN
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHHS (HAONIOZCHHUE,
121 W3MEPEHHUE, OKCHEPUMEHT, MOJCINPOBAHUE) TP H3YUYCHUH
' BEIIECTB M XHUMHUUYECKHUX SIBICHHUH; yMeHHE CGHOpMYITUPOBATH
Mpo0JIeMy U MPEATIOKUT YTH €€ pereHUs
122 0e30macHOil paboThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOM
' MOCYJI0H ¥ JIa0OPaTOPHBIM 000PYIOBAHHEM
mpaBwiaMd  0O€30MacHOr0  oOpalleHWss ¢ BEIIeCTBAMH,
HCIOJIb3YEMBIMU B TIOBCETHEBHOI KM3HU, MPaBUIAMH TIOBEICHUS
123 B IENAX COEpPEeKEeHHs] 3J0POBbS M OKPYXKAIOIICH MPUPOIHOM
' cpenpl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3JCHCTBHUS Ha >KHBBIC
OpTaHU3MBI OIPECIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS H
MPEAOTBPAIIEHUS UX BPETHOTO BO3ACHCTBUSA
13 Hannuue MPAKTUYECKUX HABBIKOB TUTAHUPOBAHHUS u
OCYIIECTBJICHUS CICAYIOMMNX XUMUIECKUX IKCIIEPUMEHTOB:
W3y4eHHEe ¥  OmhcaHue (U3NYECKUX  CBOWCTB  BEIECTB;
131 O3HAKOMJICHHE C (U3NYECKUMH W XUMUYECKUMH SBICHUSIMU;

ONBITHI, WJUTIOCTPUPYIOIIHUE MPU3HAKU NPOTEKAHUSI XUMHYECKHX
peakuuii
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13.2

13.3

13.4

U3y4eHHe CII0CO00B pa3JeNeHus cMecel

MOJyYeHUE KHUCIOpOJa U H3YYEHHE €ro CBOWCTB; IOJY4YEHHUE
BOJIOPOJIa U U3YYEHHUE €r0 CBOMCTB; MOJyYEHUE YTIIEKUCIIOTO ra3za
U U3YYEHUE €ro CBOWCTB; MOJYYEHHE aMMHaKa U M3Y4YEHHUE €ro
CBOMCTB

MIPUTOTOBJICHUE PACTBOPOB C OMNPENCIEHHON MaccoBOM Joieit
pacTBOPEHHOTO BEILIECTBA

13.5

NPUMEHCHHE  HWHAMKATOPOB  (IaKMyca,  METHJIOpaH)Xa |
denondranenHa) Il ONPeICTICHIS XapaKkTepa Cpebl B pacTBOPax
KUCJIOT U LIEJI0YEeH

13.6

HUCCIICAOBAHHUEC W OIIMCAaHHC CBOMCTB HCOPraHNM4YCCKUX BCIICCTB
Ppa3IMuHbIX  KJIACCOB, HU3YUCHUC B3aI/IMOl[eI\/JICTBI/I$I KHUCJIOT C
MCTajljlaMu, OKCHJaMH MCTaII0B, PaCTBOPUMBIMHA n
HEPACTBOPHUMbBIMU OCHOBAaHUsIMU, COJISAIMH, IMOJIy4YCHHEC
HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHMEC OAHOI'O MCETalla
APYyruM M3 pacTBOpa COJIM; UCCIICAOBAHUC aMQ)OTCpHHX CBOJCTB
TUAPOKCHUIOB aJIFOMHWHUA U HUHKA

13.7

PEIICHUC OKCICPUMCHTAJIBHBIX 3aJad I10 TEMaM: «OCHOBHEBIE
KJIaCCbhl HEOPraHNMYCCKUX COGI[I/IHGHI/IfI)); <<3JICKTpOJII/ITI/I‘~I€CKa$[
AucCcoluuanusi», «BakHele HeMeTaulbl M HX COCAUHCHUA,
«BaxkHelmme MeTaaiabl U UX COCIUHCHUAI

13.8

XUMHAYECKHE  OKCIIEPUMEHTBI, WJUTIOCTPUPYIOIIHE  MPU3HAKH
MPOTEKaHHUs PEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIHH
Ha TPHCYTCTBYIOIIME B BOJIHBIX pAcTBOpax WOHBI: XJIOPHI-,
OopoMuna-, womua-, cyibdar-, ¢ocdar-, kapOOHAT-, CHIIMKAT-
aHMOHBI, THAPOKCUI-UOHBI, KATUOHBI aMMOHMSI, MarHusi, KaJbIus,
AMIOMHUHHUS, Kenesa (2+) u xenesa (3+), meau (2+), HIUHKA

14

14.1

14.2

YmMmenue:

NPECTAaBIATh PEe3yJAbTaThl JKCIEPUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeNnbCTB, TpaMKOB M TaONMIl U BBIABIATH SMIMPHUECKUE
3aKOHOMEPHOCTH

YCTaHABJINBATb CBsA3HU MCKIY pCaIbHO Ha6J'IIOI[aeMBIMI/I
XUMHUYCCKUMHU ABJICHUAMHU W IIPpOLCCCaAMHU, IMMPOUCXOAAIIMMHU B
Makpo- U MHUKPOMHUDE, OOBACHATH IMPUYIHNHBI MHOTOOGpaSI/ISI
BCIICCTB

HNEPEYEHbB 3JIEMEHTOB COIEPXKXAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYAAPCTBEHHOM 3K3AMEHE 110 XUMWUHU

Kon
1

IIpoBepsieMblii JJIEMEHT COEPIKAHUS

HepBOHa‘{aJ'IBHBIe XUMHUYCCKUC ITOHATHA
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1.1

1.2

Yucrtsle BemecTBa U cMecu. CiocoObl pa3zienieHus: cMecei

ATOoMBI U MOJICKYIJIBI. Xumuueckue 3neMeHThl. CHMBOJIBI XHMHYSCKHX
9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckass ¢opmyna. BalleHTHOCTH aTOMOB XHWMHUYECKHUX JJIEMEHTOB.
CreneHp OKUCICHUSA

1.4

1.5

1.6

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocHuTeIbHAS aToOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas [O0JIsI XHUMHYECKOI'O
9JICMCHTA B COCIMHCHHUHA

KomuuecTBo BemectBa. Mosib. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anMocBs3p KOIM4eCTBa, MacChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
OU3NYECKUE U XUMUYECKUE SIBJICHHUS. XUMHUUYECKasl Peakus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

2.1

22

[lepnonnueckuit 3axkoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB

[lepuonuueckuii 3akoH. Ilepuoguyeckass cucreMa XMUMUYECKHX SJIEMEHTOB
J.U. Menneneesa. Ilepuoasl u rpynnsl. @u3nyeckuili CMbICI TOPSIKOBOTO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIbI JIEMEHTA

Ctpoenne aroMoB. CocTaB aTOMHBIX sjep. M3oromnbl. DnekTponbl. CTpoeHue

AJICKTPOHHBIX O000JIOYEK aToMOB TepBbIX 20 XHMMHYECKHUX DSJIEMCHTOB
[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBbIX
TpEX IIEPHOJIOB, KaJIns, KaJIbLIMS (paauyca aTOMOB,
JIEKTPOOTPHUIIATEILHOCTH, METANIMYECKUX U HEMETAITIMUECKUX CBOMCTB) U
UX COCOUHEHUH B COOTBETCTBUM C IIOJIO)KCHHMEM  DJIEMEHTOB B
IIepuonnueckoi CUCTEME U CTPOCHUEM X aTOMOB

3.1

32

CrtpoeHue BeliecTBa

Xumudeckass cBs3b. KoBaneHTHas (MONsipHAsT W HEMOJApHAs) CBS3b.
DNEeKTpOOTPULIATETbHOCTh ~ XMMUYECKUX  3JeMEHTOB. VoOHHas  CBs3b.
Meramuueckas CBSI3b

Tunel KpUCTANINICCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/I‘leCKaH),
3aBHCHUMOCTh CBOMCTB BEIISCTBA OT THUIIA KpHCT&J’IJ’IH‘lCCKOfI peI_HéTKI/I n BHUIA
XHUMHYECKOH CBSI3HU

Baxneriye npencraBuTENM HEOPTaHMYECKHX BellecTB. HemeTtamwibl u ux
coenqnHeHus. MeTamibl U UX COEAUHEHUS

4.1

Knaccudukanmss 1 HOMEHKIIATypa HEOPTraHUYECKUX COCTUHEHUN: OKCHUIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, amoTepHBbIE) u
HecoJieo0pa3yrolre; OCHOBaHUHM (IIENOYM M HEpPAcTBOPUMBIE OCHOBAaHMS);
KHACJIOT (KUCIIOpPOACOJepKane ¥ OECKHCIOPOAHBIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); coJieil (CPeHUX M KUCIBIX)

4.2

Ou3NYeCKMe M XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOpOA, XJI0pa, KUCIOpoAa, cephl, a3oTa, hochopa, yriepoaa, KpeMHHS
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4.3

@usnueckue U XMMHUYECKUE CBOMCTBA IPOCTBIX BEIIECTB-METALIOB: JIUTUS,
HaTpus,  Kajaus, MarHusg W Kajabuus,  QIIOMMHUSA,  JKeles3a.
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUH METaJIJIOB

4.4

4.5

dusznueckue ©W  XUMHUYECKHE CBOWCTBA  BOJIOPOJHBIX  COCAMHCHHI
HEMETAJUIOB: XJIOPOBOAOPO/1a, CEPOBOIOPOIA, aMMHUAKA

dusnyeckrue U XUMHYECKUE CBOMCTBAa OKCHUIIOB HeMeTauioB: cephl (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yraepoma(ll, 1V), xpemumsa(IV).
[TonyueHnne oKCHUI0B HEMETAIIIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MetaiuioB IA—IIIA rpynm, nunka, meau(Il) u
xeneza(Il, III). [Tonyyenne okCUA0B METAIIIIOB

4.7

4.8

4.9

XUMHUYECKHUE CBOMCTBA OCHOBaHHMA U aM(OTEpHBIX TUIPOKCHUIOB (HA
IpUMepe TUJIPOKCHUIOB aIFOMMHUS, *Kele3a, HuHKa). [lomyuenne ocHoBaHuit
1 aM(OTEepHBIX THAPOKCUIOB

OO6uue XUMUYECKHE CBOMCTBa KHUCJIOT: XJIOPOBOJIOPOIHOM,
CEPOBOJIOPOAHOM, CEPHUCTOM, CepHOM, a30THOM, pochopHOH, KpeMHUEBOH,
yronbHOH. OcoOble XMMHUYECKHE CBOWMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM KucnoT. [lonydenue kucior

OO61me xuMHUYECKUe CBOMCTBA cpenHux coneil. [lomyuenue comeit

4.10

4.11

4.12

[Tonyyenue, cobupanue, pacro3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,
YIJIEKHCIIOro Ta3a B jjabopaTopuu

[Tonyyenne ammuaka, CEpHOM W a30THOH KHCJIOT B HPOMBIILICHHOCTH.
OO6mme crmocoOb! MOTYYEHUS METAIOB

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI

5.1

XUMUYECKUE PEAKIUN

Krnaccudukanus XuMH4eCKUX peakifii Mo pa3iInyHbIM MPU3HAKAM: 110 YUCITY
U COCTaBY YYAaCTBYIOIIUX B PEAKIMU BEUIECTB, MO TEMJIOBOMY 3 deKTy, Mo
M3MEHEHMIO CTECTICHEH OKHUCICHUS XMMUUECKHUX DJIEMEHTOB

5.2

TennoBoit ekt XUMHUYECKOW peakIh, TePMOXUMUYECKUE YpPaBHEHHUS.
OK30- U DHIOTEPMUYECKUE peaKIUU. TepMOXUMHUYECKUE YPABHEHUS

53
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5.5

OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'IBHI)Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I n
BoccTaHOBUTENHU. [Ipoiiecchl OKHUCIEHUS W BOCCTAHOBIICHUS. DJIEKTPOHHBIN
OaJlaHC OKUCIIUTETFHO-BOCCTAHOBUTEIIBHON PEAKIINH

Teopus AIEKTPOJIUTUYECKON IIUCCOLIUAIIAU. Karunonsi, AHUOHBI.
DNEKTPOIUTHI U HEINEKTPONUTHI. CHIIbHBIE U CTa0ble ANeKTPOoIUThl. CTeTeHb
IHUCCOLIUAINA

Peaknun noHHOTO oOmeHa. YcnoBus MMPOTCKAHUA peaKL{I/Iﬁ HOHHOTO OGMCHa,
IIOJIHBIE U COKpaIJ_IéHHBIC HOHHBIC YPaBHCHUSA peaKL[Hf/'I

6.1

XHMHMS ¥ OKpyXkaromas cpeaa

BemectBa u Marepuajibl B MIOBCEJHEBHON >KM3HU 4YelloOBeKa. be3zomacHoe
HUCIIOJB30BaHHUEC BCIICCTB M XMMHUYCCKHX peaKLII/Iﬁ B J'Ia60paTOpI/II/I u 6LITy.
HepBasf IIOMOIIB ITPpHU XUMHYCCKUX OKOTaX U OTPABIICHHUAX
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XUMHYECKOE 3arps3HEHUE OKpYXKawlle cpeapl (KUCIOTHBIE AOXKIH,
3arpsi3HEHUE TOYBHI, BO3AyXa M BOJOEMOB), CIIOCOOBI €0 MPEJOTBPAIICHUS

6.2 [Ipenenbuas nonmycrumasi kouuentpanusi BemiectB (IIJK). Pons xumuu B
pEIIeHUH DHKOJIOTUYECKUX TMpoljeM. YcCuieHue NnapHUKOBOro 3ddekra,
paspylieHre 030HOBOTO CJIOS

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHHS U UX COSIUHEHHUN B
OBITY, MEIUIIMHE, MTPOMBIIUICHHOCTH M CEIIbCKOM Xo3stiicTBe. [IpumeHeHue

6.3 METAJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPATIOMHHHMNA, OpoH3a) B OBITY U
NPOMBIIUICHHOCTH UX coeAnHeHnid. [loHATHE O KOppO3WHM METaJlIoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UHU

[TpupoaHble MCTOYHHMKH YTIIEBOAOPOAOB (yrojb, MPHUPOIHBINA ra3, HE(QTh),

04 MIPOJYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBILUIEHHOCTH
IlepBoHayasbHbIE MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEIUHEHMSIX
6.5 yriepoga (MeTaH, 3TaH, ATWIEH, aleTHICH, 3TaHOJ, IJMLEpPHH, YKCyCHas
' kucinota). IloHATHE O OHMONOTMYECKH BAaXKHBIX BEIIECTBAX: XHUPAX, OEJKax,
YIJIEBO/IAaX — M UX POJIU B KHM3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o ¢popmysamM XUMHYECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOI) 10JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHEHUSIM

YYEBHO-METO/JIUYECKOE OBECIIEYEHUE  OBPA3OBATEJILHOI'O
MPOLIECCA
OBS3ATEJLHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

Xumus 8 knacc: labpuensu O.C., OctpoymoB W.I'., CnagxoB C.A. W3nmatenscTBO:
[Ipocsemenue; 2024.
Xumust 9 xnacc: Tabpuensu O.C., OctpoymoB W.I'., CnagxoB C.A. W3znmarenscTBoO:
[Ipocsemenue; 2024.

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. ObpasoBarenbHas miatpopma AKiacc;

2. Poccuiickas anexkrponHas mkona (POII);

3. edu.ru

4. resh.edu.ru.

5. Mos llxona
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