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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30oBaHUs COCTaBIE€HA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLEesaX, oOwed crparernu oOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MPelyCMaTpUBaeT paclipelelieHue ero Mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
W KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIBHOCTD
U3YUYCHHS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, TOTUKU y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeseT BO3MOKHOCTH IIpeaAMeTa i
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHus, a TakKe TPeOOBaHUM K pe3ysibTaTaM 00yueHHUs] XUMHUU
Ha YpOBHE L€Jeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COIEepKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpEeCTaBICHUN 0 MaTepUaAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHEN
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUUYECKOI 0€30I1acCHOCTH, NPOOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKINOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPYECKUX CIIOCOOHOCTEH 00YJarOIINXCH,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAJIbHBIX U
UCCIICIOBATEIIbCKUX YMEHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodeccuoHaIbHOMN 1S TeIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (OPMHPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YyYaIOIIUXCS;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOM BKJIAJ B D3KOJOTMYECKOe 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colep:kaHus
y4eOHOTro TmpeaMeTa, KOTOPBIM SBIISETCS TNeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHUE
00y4arolMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX MIOHATUH OPTaHUYECKON XUMUH.

CrpykTypa coaep:kaHMsl MPOTrpaMMbl MO0 XMMHUU C(OPMHUPOBaHA HA OCHOBE CHUCTEMHOIO
noxxoja kK eé m3ydeHuro. CopepaHue CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHU4eckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOIUTHUECKON AUCCOIAIH BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K Jpyromy,



BBINOJIHASL (DYHKLIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs H3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIEH HAy4yHOHM KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METO/laM [103HaHUs B Hayke. M3yueHnue xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3Y4YEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JESATEIHOCTH YEJIOBEKAa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GOpMHpPOBAaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Yy4eOHO-
II03HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU IIPABUJI O€30I1aCHOIO
oOpallleHus C BeLECTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JINYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpoBaThbcs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHue oOyJaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CLIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUJOB JI€ATEIBHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
yluclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEr0 MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX TMpH pelleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTUUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBON JEATEIBHOCTH B LENSIX COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH IPHUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajJbHENUIIero 00yueHHUs.

OO61iee yucio 4acoB, OTBEAEHHBIX Ul U3yYEHUS XUMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Poiib XMMUK B KU3HM 4Ye€lOBEKa. XHMMHUS B CUCTEME Hayk. Teina u
BeniecrBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemiecTB. llonsAtme o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE HIIEMEHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (opmyna. BaleHTHOCTb aTOMOB XUMMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO 2JIEMEHTA B COCUHCHHH.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSINHEHUH.

@usnyeckue M XMMHUYECKHUE SIBICHMS. XUMUYECKas peakuus U €€ IMpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMUYECKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpareHus ¢ 1a0opaTOpHbIM 00OpYIOBaHHMEM, HW3YYE€HUE U ONUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNe (U3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOI MMPOBOJIOKH, B3aUMOJICHCTBUE M€Jla C KUCIOTOMN) sIBJIEHUH, Ha0II01eHNE
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coimu Mmenu (II), m3ydenume crnoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHUE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapEHHOM COJM, HaONIOJEHHWE U OINHCaHHE
pe3yabTaTOB MPOBEIEHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAaCChl, CO3JaHUE
MoJiesiel MOJIEKYIT (IapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 3JIEeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gpu3nyeckue U XMMHUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakuMU. TomnmBO: yronb M MeTaH. 3arpsA3HEHHE BO3AyXd, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — omeMeHT M mpocroe BewiecTBO. HaxoxkaeHue Bomopoaa B IIPUPOLE,
¢bu3nyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oydeHus. KucioTel u comnu.

MossipHblil 00bEM ra30B. Pacy€rbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE PacTBOpHL. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Ponp pacTBOpOB B NMpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuzos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTepHBIC) U HecosieoOpa3yromue. Homenkmarypa
oKkcu0B. PU3NUECKUE U XMMUUECKHE CBOMCTBA OKCHIOB. [losyueHne okcumos.

OcHoBanus. Knaccudukanuss ocHOBaHM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
HomeHnknarypa ocHoBaHmii. Pu3znueckue M XUMHUYECKHE CBOWMCTBAa OCHOBaHMU. Ilomyyenue
OCHOBaHUM.



Kucnotsl. Knaccugukarus kucinor. Homenknarypa kucinor. @U3nuecKkue 1 XUMHUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenne
COJICH.

['eHeTnyeckas CBsI3b MEXAY KjacCaMHM HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEeeNICHUE COEpKaHMsl KHCIOpoJa B BO3/yXe, NOJIydeHrue, cooupanue,
pacrio3HaBaHME W H3y4€HHE CBOICTB KHCIOpOJa, HAOJIOJEHHE B3aWMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IPEKpAIlECHUs TOpeHus (1okapa), 0O3HAKOMJIEHUE C
o0Opa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, IOJIyd€HHE, COOMpaHHUE, paclio3HaBaHHE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOKHO HCIIOJIb30BaHKUE BUAECOMATEPUAIIOB), HAOIOIeHHE 00pa3L0B BELIECTB KOJIMYECTBOM
1 Momb, HccaenoBaHNEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3UYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJIEHW pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJII0/IEHUE W3MEHEHUs OKpacCKM MHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIIOYEH, U3yyeHHUE
B3auMojeiicteus okcuga Meau (II) ¢ pactBopom cepHOM KHCIOTBI, KHUCIOT C METallJaMH,
peaKuMii HEUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJljia IpyruM U3 pacTBoOpa COJIM, PELICHUE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxknelmue
KJIACChl HEOPTAaHUYECKUX COETUHEHUI».

Iepuoauyeckuii 3axkon u Ilepuoanyeckasi cucrema xummuuyeckux djaementos /. U.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peaKkuuu

[lepBble TOMNBITKM KJIACCU(PUKALMU XUMHUYECKHUX 23iieMeHToB. [loHsATHe o rpynmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJT0YHO3EMENIbHbIE METAJUIbl, I'aJIOT€Hbl, HHEPTHBIE Ta3bl).
DJIeMEeHTHI, KOTOpBIe 00pa3yIoT aM()OTepHBIE OKCUIBI M THIPOKCHIBI.

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MenneneeBa. Koporkomepuoanas W JumMHHONEpHOAHas ¢opmbl [leprogmueckoid CHCTEMBI
xumuyeckux onemeHtoB JI. M. Menneneesa. Ilepuonbl u rpynmbl. PU3HUECKUH CMBICHT
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zoromsl. OnexktpoHbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IepBBIX 20 XuMUUeCKUX 3yeMeHToB [leproauueckoil cucTeMbl
J. W. MengeneeBa. XapakTE€pUCTHKa XMMHMUYECKOTO DJJIEMEHTa IO €ro IOJIOKEHHIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyNIaM U Mepruoam.

3nauenue [lepuonnyeckoro 3akoHa u Ilepruoguueckoil CUCTEMbI XUMHUYECKUX DJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

XuMuyeckas CBS3b. KoBanenrnas (monsipHas " HETOoJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. VloHHAas! CBS3b.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAaHOBUTENBHBIE  peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB BEIIECTB METANIOB U HEMETayUIOB, B3aUMOJEHCTBHE THMJIPOKCHA
IIMHKA C pacTBOpPaMHU KHUCJIOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHue, peaKiiuu pas3ioKeHNs, COETUHEHHS).

Mesxicnpeomemmuuie cea3u

Peanuzanus MexXnpeIMeTHBIX CBA3E€H NPHU MU3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBISETCSA
yepe3 HCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAYyYHBIX MOHATUH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.



OO01Me eCTeCTBCHHO--HAYYHbBIC TOHATHS: HAYYHBIH (haKT, TUIOTE3a, TCOPHS, 3aKOH,
aHaM3,  CHHTE3,  Kilaccu(uKamusi,  TEPUOJUYHOCTh,  HAONIONEHHWE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®wusuka: Martepusi, aroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TElIO, O00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, a3, (DU3MYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumuyeckux saemeHtoB J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kallks, KalblUs W HUX COCOUHEHUH B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOM CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KJaccaM HEOPraHUYECKUX COEIMHEHUH, FeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil M0 pa3IUYHbIM IpU3HaKaM (0 YUCIY U COCTaBY
YYaCTBYIOUIMX B PEaKIUH BEUIECTB, MO TeIIoBOMY 3(dexry, Mo H3MEeHEHHIO CTeneHeu
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTanu3aropa). DK30- U
HIOTEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME Ha CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAaKIMH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlI€HHE YPaBHEHHMH OKHCIUTEIbHO--BOCCTAaHOBUTEIbHBIX
peaknmii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YClOBHs HMPOTEKAHUS peakiMii HOHHOTO oOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHWI M COJel B CBETE
npecTaBiIeHui 00 3JeKTpoJuTHUYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUyd Ha HOHBI.
[ToHsiTHE O THAPOIU3E COTEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIMu OT BO3ACUCTBUS pPA3IUYHBIX
(akTOpOB, UCCIEI0BaHHE IJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AUCCOLMALIUN
KHUCJIOT, IIeio4Ye U cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEJICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblIelieHHe ra3a, oO0pa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (rOpeHue, peakiuH pasiokKeHUs, COEAMHEHUS),
pacro3HaBaHHE HEOPTraHMYECKUX BEHIECTB C IOMOIIBI0 KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.



HemeTa/uibl 4 UX COeTUHEHUS

OO6mass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOCHCTBHE C MeTajUlaMH, HeMeTaUlaMu,
mienoyamu).  XusopoBopopon. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHnenue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxkueime Xia0puabl
U MX HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapaktepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHe M XMMUYeCKHe cBOHCTBAa. OKCHIBI CEepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE U XUMHUYECKHE CBONCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KHUCIOT M crenudpuueckue). XUMHUYECKUE pPEeaKluu,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi Kuciorel. [Ipumenenue
cepHoii KucIoThl. COJM CePHOM KHCIOTHI, KaUeCTBEHHAsI peakius Ha cynbhar-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalollell cpenbl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
PEeIOTBPALICHUS.

OOmass xapakrepucTuka 371eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Tpupone, Qusudeckue u
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3N4ecKue 1 XUMUIECKHIe
CBOICTBa, Mmoy4yeHue u npumeHeHne. Conu aMMOHHUS, UX (HU3NUYECKUE U XUMUYECKUE CBOMCTRA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyu4eHUE,
dusznueckue W XUMHYECKHE CBOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynobpenuii. XuMHUeCKOe 3arps3HeHHE OKPYXKAroIIe cpeibl COeUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arpsi3HEHHE BO3yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
docdopa, dusznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u dochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, monydeHue. Vcnonp3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCICHUA. YTJIEepOo/, allIOTPOIHbIE MOAU(UKAIINH, PACTIPOCTPAHEHHE B
npupoje, Gpusnueckre 1 XMMHYecKrue cBorcTBa. Ancopouus. KpyroBopot yriepona B mpupose.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepona (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIA 3(dext. YronpHas Kuciora u eé
colM, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wMoHBL.  Vcmonb3oBaHue  KapOOHaTOB B ObITY, MEAMLUHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX Yyriiepoja
(MeraH, »TaH, OSTWEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl UX MepepaboTKu
(O6eH3uH), UX POJb B OBITY M MPOMBIIITIEHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KU3HHM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuYe€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcune kpemuHus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30I1aCHOr0 MCII0JIb30BaHMs CTPOUTEIBHBIX MaTEPHAIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:



u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEeaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIYEeCKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEpUaOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TajJOoreHUI0B),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepHUaoB), HaOJOJeHHe Tmporecca OOyriauMBaHUS — caxapa IMOJI  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYECHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (M3UYECKUMHU CBOMCTBAMH a30Ta, (ocdopa W UX COeTUHEHHM
(BO3MOXHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uoOH U HU3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHMMOJECICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTBI € MEIbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENIeld KPUCTAUIMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, mojlyuyeHue, cooupaHue, pacro3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKATHOM IMPOMBIIUIEHHOCTH, PELICHUE JKCIEPUMEHTANBHBIX 3a1ad 1o TeMe «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajliibl M MX COCIUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckont cucreme xumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramMueckass CBA3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemérka. DJIEKTPOXUMHUYECKUM psl HanpsokeHu weramioB. dusnueckue U XUMHUYECKUE
cBoiicTBa MeTayyioB. OOmue cnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyryH, JIOPATIOMUHAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. Menpaeneesa, CTpO€HUE UX aTOMOB, HaXOXIEHHUE B Ipupoac. PU3HYECKHE U XUMHUUYECKUE
CBoOMCTBa (Ha mpuMepe HaTpust U Kanusi). OKCUIBI U THAPOKCHUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHBIE METAIBI MarHuii W KalblUi: TmoyokeHne B Ilepuoamueckoit
cucremMe xuMmMuueckux anemeHToB [[. M. MeHnneneeBa, CTpoOeHHME MX aTOMOB, HAaxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeilmme coennHeHus
KanmbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpOEHHUE aTOMa, HaXOXKJAeHUE B nipupojae. PU3nUecKue 1 XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOMCTBA OKCH/Ia U THIPOKCH]IA AIFOMUHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJICHHE B Ipupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuasl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
IIOJIy4ECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM METa/lIOB M CIJIaBOB, HUX (U3UYECKUMHU CBOMCTBAMH,
W3YYEHHUE PE3YJIbTaTOB KOPPO3UM METAIIOB (BO3MOXHO MCIIOJIIB30BAHME BHJIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUs JKEIe3a B
KHUCTIoposie  (BO3MOXKHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, IMHKA, *kene3a (II) u xenesza
(I1T), meau (II), HaGmroieHUEe U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHHE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX



CBOMCTB THJIPOKCH/Ia alTFOMUHUS M TUIPOKCH/IA [IUHKA, PEIICHNE SKCIIEPUMEHTANLHBIX 3a/1a4 T10
TeMe «BakHelIne MeTasulbl U UX COSUHEHUSD.

XuMHA ¥ OKpPY:Kaomas cpeia

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeKa. be3omacHoe MCIoyIb30BaHUE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas moMomp NpU XUMHUYECKUX OXKOTrax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIEHTPAIUs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3K0JIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEpUaJbl).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SBIISIOIINXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHS,
aHaJIKW3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHUS, MATCPUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
paauMOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUN 3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3 b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.
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XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 00IIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYIBTYPHBIMH U JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMA B OOILECTBE MPaBUIAMH U HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHME OIbITAa AEATEJBHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIeIMI0, NOHUMAaHMs 3HA4YeHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON MH(OpPMALUEH O MEpeOBbIX JOCTHKEHHUAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoWcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOLIECCEe ITON y4eOHOW HEATEITbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYIKH CBOMX TOBAapHUINEH C IMO3ULMM HPABCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIvy,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKM M COCTABIIAIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOBI, B3aUMOCBS3SX UEIOBEKa C MPUPOJHON Cpelloi, 0 poiu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAaMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOY4YEHUIO M TO3HAHMIO, JFOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, IPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAINpaBJICHHOCTH ¥ YPOBHsI 00yUeHUS B JalIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 >KW3HH, OCO3HAHME IIOCIEACTBUH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKorojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIecCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOr0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUIO MPOoEeCcCHil U TpyAa pa3iIudHOIro pojia, yBaXXKEHHUE K
TPyAy M pe3ylbTaTaM TPYIAOBOM JEATENbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHHUs
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
IPOJOIDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,



OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON CPeAe;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBMII 0€30IacHOTO MOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PELICHUs
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBI, OCO3HaHUA TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEeM U MyTe UX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJbTATOB BBLICISIOT 3HAYMMBIE Ui (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHUS (3aKOH, TEOPHs, MPUHIIMII, TUIOTE3a, (HakT, cucTema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3THX NPeAMETOB (OpPMUPOBATh MPEACTABIEHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBIC JEHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE, PEryJIATHBHbBIE), KOTOpbIE OOecreduBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW A TETbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX T[OHATUH  (BBIIEIATH HUX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JAPYTUMH MOHATHUAMH), UCIOIb30BATh HOHATHS JUIsl OOBACHEHUS
OTIENbHBIX (DaKTOB W SBJICHHHA, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS Kiaccuukanuu
XUMHUYECKHX BEILECTB U XMMUUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CICJCTBEHHBIE CBI3U
MEXly 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTMUECKHUE PacCykIeHUs (MHAYKTUBHbIE, 1€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHME MPUMEHTh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — NpU pEleHUH Yy4eOHOo-
MO3HABATENIbHBIX 3a/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU HM3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLIECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIICHHBIE BONPOCHl B Kaue€CTBE MHCTPYMEHTA IMO3HAHHMS, a
TaKkK€ B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0I0JaTh 3a X0JIOM IPOLIECCa, CAMOCTOSITEIbHO TPOrHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padorTe.

Pa6ora ¢ undopmaumeii:

yMeHUe BBIOUpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIMIO PA3IMUHBIX BUOB
1 GOpM IPECTABICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISpHAsI TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHblEe MOcoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;



YMEHHUE IPUMEHSTh Pa3IMuHbIe METObI U 3alpOChl IIPU MOUCKE U 0TOOpe HHpOpMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX AJISl BBIIIOJHEHHs yUEOHBIX U MO3HABATEIbHBIX 3aJa4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3InYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMU U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCNOJIb30BaTh U aHAJIU3UPOBaTh B IIpolecce y4yeOHOM M HcCiael0BaTenbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaroLed IPUPOJHON Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yMEHUs 3aJaBaTh BOIpPOCHl (B Xoie auanora M (WinM) AUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
IPEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYSHHbIE Pe3yJIbTaThl T03HABATEIBHOMN IESTEIBHOCTH B YCTHBIX
U IHUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XUMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU MPH PEIICHHH BO3HHUKAIOIIMX IPOOJeM Ha OCHOBE Ydéra
OOIIMX WHTEPECOB M COTJACOBAHMs NO3MLIUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeIeHue KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTuBHBIE yHHBepcalbHble Y4eOHbIe AelicTBHUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpuUTM JAEHCTBUHA IpU
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3WPOBATh KOHTEKCTEHI, ITpeIaraeMble B yCIOBUH 33JaHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHMIO 00S3aTE€IBHOTO COAEpMKaHMUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHONW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOydaroluMucs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBl AeMCTBMM, crneuuduueckue s
OpeaMEeTHOM 00sacTh «XUMUsS», BUIBl JIESATEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJa, XUMHUYECKUH

BJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAash M MOJIEKYJISIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas 0N XHMHUYECKOTro
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIMiA: peaKIy COSANHEHHSI, PEaKIIUH Pa3JIOKECHUS, PEaKIINN 3aMEIICHNUS, PEaKIINN
o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKINU, TEIIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIIOM aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJIsIpHAst M HENOJsIpHas KOBAJICHTHasl CBA3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas JI0JIsl BenlecTBa (MPOLIEHTHAS KOHIICHTPAIUs) B PaCTBOPE;

® WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHSATHA W NPUMEHSTH 3TH

MOHSATHS NPH OMMCAHUM BELIECTB U UX MPEBPALCHUH;



® ICTIOJIB30BAaTh XMMUYECKYI0 CHUMBOJHKY [UIS COCTaBICHHS (OpPMYNIT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

® OTIpE/ICTATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApPHBIX COCIUHEHUSX, CTEIEHBb
OKHCIICHHSI DJIEMEHTOB B OHHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
ONpe/IeIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(xoBasIeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e packpeiBaTth cMblca Ilepumonuueckoro 3akona [I. M. MenzaeneeBa: 1eMOHCTpUPOBATh
IOHUMaHHUE MNEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nojioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHUsI MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJIIPHOTO Y4€HUs, 3aKOHa ABOrapo;

®OMHCHIBATh M XapaKTepH3oBaTh TabmuuHyio ¢opmy Ileprmogmueckoid cuCTEMbI
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATUS «rJaBHas moarpynma (A-rpynma)» u
«obounas noarpynna (b-rpynma)», Manble u  OosibliMe NEPUOJbI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMelTcs B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. . MeHnneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, oO0Illee YMCIO JJIEKTPOHOB U
pacripeielieHUe UX 10 3JEKTPOHHBIM CII0SIM);

e KilaccU(hUIMPOBATh XUMHUYECKHE SJIEMEHTH, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
sdexry);

® XapaKTepu3oBaTh (OMUCBHIBaTh) OOLIME XHWMUYECKUE CBOWCTBA BELIECTB Pa3JIMYHBIX
KJIaCCOB,  IIOJATBEp)KJash  ONWCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

® [[POTHO3UPOBATh CBONCTBA BEILECTB B 3aBUCUMOCTU OT MX Kauye€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

® BHIUUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PAaCUEThI IO YPAaBHEHUIO XMMUYECKOHN peakiui;

® [[PUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON AESITEIbHOCTH — aHaJu3 M CHHTES,
CcpaBHEHME, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(UKALMIO, BBISIBICHUE MPUUYUHHO-
-CJIEJICTBEHHbBIX CBsI3eH — U M3Y4EHHUS CBOMCTB BELIECTB M XMMMUYECKHX pPEaKLUH,
€CTECTBEHHO-Hay4YHbIE€ ~ METOJbl  NO3HaHUS  —  HaAONMIOJeHWe,  H3MEpeHHUe,
MOJICIUPOBAHKE, SKCIIEPUMEHT (peabHbIi M MBICICHHBIH);

ecje/loBaTh IpaBWJIaM I[IOJIb30BaHMSI XHMHUYECKOM TMOCyIoM U J1abopaTOpHBIM
000py/sOBaHUEM, a TaKXkKe IMpaBWiIaM OOpAaIlEHUs C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYSHHIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM I0JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBAThH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAaHUIO PACTBOPOB IlEJIOYel U
KHCJIOT C TOMOIIBIO UHMKATOPOB (JIAKMYC, (GeHOI(PTaTIeHH, METUIOPAHXK U JPYTHE).

K koHny oOyueHus B 9 kiacce IpeaMETHbIE pe3ylbTaTbhl HA 0A30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

® DACKpBIBATh CMBICIT OCHOBHBIX XHMHUYECKHX TIOHITHHA: XWMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJa, NOH, KAaTHOH, aHHOH, IIPOCTOE BEILIECTBO, CI0AKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHMSA, XMMHUYECKas peakiys, XUMHUecKas
CBSI3b, TEIIOBOM 3P deKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKUCIHUTENb,  BOCCTAaHOBUTEINb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METAJUINYeCKas), KpPUCTAUIMYecKas pemérka, Koppo3us



METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKIuu, HpPeIelbHO JIOIyCTHMas
koH1eHnTpauus [1JIK BemecTBa;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATUNH U TNPUMEHATH ITH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® ICTIOJI30BAaTh XMMUYECKYI0 CHUMBOJHUKY JUIS COCTaBICHHS (OpPMYNI BeEUIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OIIPEACIIATh BAJICHTHOCTh U CTENIEHb OKUCIECHUS XUMUYECKUX JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, IPUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy
coeAuHEeHUH 1O (¢dopMynaM, BHJ XHMHUYECKOH CBs3U (KOBaJeHTHAs, HOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;

e packpbiBatTh cMmbica llepuoanyeckoro 3akona /. 1. Menaeneesa u JEMOHCTPUPOBATH €TI0
NOHMMAaHME: ONKMCHIBATh M XapakTepu3oBarh TabmamuHyio Qopmy Ilepuonnyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u GoJblIME MEPUOJIBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCI B MEPUOAMYECKON Tabmuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBACHATH O0IIME 3aKOHOMEPHOCTU B H3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

¢ KiIacCU(UIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEILUIOBOMY
3 deKTy, M0 I3MEHEHUIO CTENICHEeH OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OO0ImMEe U crnenuduueckue XUMHYECKHE CBOWCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKAAsi ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKLU;

® COCTaBJISAITh YPAaBHEHHUSI 3JIEKTPOIUTHUYECKON AUCCOLMALIMM KHUCIIOT, IIEJI0OUYEed U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKLU,
MOJTBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAYy BeElleCTBaMU
pa3IM4YHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

® [[POTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
NPOTEKaHUs XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

® BBIYHCIIATE OTHOCUTENBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYKO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

ecoOM0IaTh  MpaBMJa TOJB30BAHUSA XUMHUYECKOW TMOCYAOM U J1aGOpaTOpPHBIM
0o0OpyJOBaHUEM, a TaK)Ke IpaBujia OOpaIleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHMIO Tra3000pa3HbIX BEIIECTB (aMMHUAKa M YIJIEKHCIIOro Ta3a);

® [IPOBOJUTH PEAKIMH, IMOATBEPHKIAONINE KaYeCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHUA-MOHBI, KATHOHbI aMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUYECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AESITENIBHOCTH — aHalu3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3allUI0, BBIBICHWE NPUYMHHO-CIIEICTBEHHbIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-



HAy4HBIC METOAbI IIO3HAHUA — Ha6JIIOI[eHI/I€, HU3MCPCHUC, MOACIINPOBAHUC,
AKCTICPUMEHT (PEabHBIA U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne KosauyecTBO 4acoB
n/n HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI K I JueKTpoHHLIe (HPPOBLIE)
P porp Beero OHTPOJILHBIE paKkTUYecKue 06pa3oBaTENbLHbIE PECYPChb
padoThI padoThbI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHITHS
11 XuMusi — BakHas 00J1acThb CCTCCTBO3HAHHS M 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubnuorexa [JOK
1.2 BemectBa u XuMH4eCKUE peakuun 15 1 https://m.edsoo.ru/7f41837¢
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bubmnoreka IIOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 1 https://m.eds0o.ru/7f41837¢
bubmuorexa [JOK
2.2 Bonopon. TlonsitTre 0 kucmoTax u comsix 8 1 https://m.eds00.ru/7f41837¢
bubmmoreka [IOK
2.3 Bopna. PactBopsl. [TonsiTHEe 00 OCHOBaHUAX 5 1 1 https://m.eds0o.ru/7f41837¢
. bu6mmoteka [IOK
2.4 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEeIMHEHUN 11 1 1 https://m.eds0o.ru/7f41837¢

Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuognyeckas cucrema xumudeckux daemenToB JI. M. Mennesneesa. CTpoeHune aToMoB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEIbHbIEC PEAKIIUH

[lepuonnueckuii  3akoH u  llepuoanueckas
3.1 cUCTeMa  XUMHYeckux anementoB J[. . 7
Menpene-eBa. CTpoeHue aroma

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

32 Xumunueckas CBS3b. OxucauTenpHo- 8 1 bu6muoreka [JOK
BOCCTaHOBUTEJIBHBIE PEAKIIMH https://m.edsoo.ru/7f41837c
Wroro no pazmeny 15
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6
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9 KJIACC

KoanuecTBo yacoB

DieKTpOHHBIE (I (PPOBDBIE)

Ne n/m HaumenoBaHue pa3aesioB M TeM NPOTrPaMMbl Beero KonTtposbHble IIpakTn4yeckune 00pa3oBaTeIbHbIE Pecypehbl
padoThI padoThI
Pa3jen 1. BeniecTBO M XUMHYeCKHE PeaKINU
11 [loBTopeHre u yriayOJeHWE 3HAHUH OCHOBHBIX 5 1 Bubmmoreka [IOK
pasnenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX PEaKINUi 4 BH6H,H0TCK3 LOK
https://m.edsoo.ru/7f41a636
13 ONIEKTPONUTHYECKAsT ~ JUcCOLMalMs. XHMHYECKHE 8 1 1 bubmmoreka [IOK
PEaKIiK B pacTBOpax https://m.edso00.ru/7f41a636
Hroro mo paznemy 17
Pasjnen 2. Hemeranibl 4 UX cOeIMHEHUS
21 OO0miass XapakTepUCTHKa XHUMHUYECKHX JIIEMEHTOB 4 1 bubmmorexa [IOK
VIIA-rpymnmst. "amoresst https://m.edso00.ru/7f41a636
29 Oo6mas XapakTepUCTHKA XHUMHUYECKHX  JJIEMEHTOB 6 bubmmorexa [IOK
VIA-rpynnsl. Cepa 1 e€ coeTuHeHHs https://m.edso00.ru/7f41a636
23 OO0mmas xapakTepuCcTHKa XUMHIECKUX DJIEMEHTOB V A- 7 1 bubmmorexa [IOK
rpynibl. A30T, Gocdop ¥ UX COSTUHCHHUS https://m.edsoo.ru/7f41a636
24 OO0mas XapakTepUCTHKAa XHMHUYECKHUX JJIEMEHTOB 8 1 5 Bubnunoreka [IOK
IVA-rpynmbl. Yriiepoa 1 KpeMHHUI U UX COSMHEHUSI https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Paznen 3. MeTa/uibl M HX COeIMHEHUSA
. Bubnunoreka [IOK
3.1 Obmpre CBoHCTEa METAIIIOR 4 https://m.edsci.ru/?f41a636
3.2 Baxxneiime MeTaUIbI 1 UX COSIUHEHUS 16 1 2 Egg;%ﬁi%i&?ﬁﬂ 412636
Hroro no pasaeny 20
Pasznen 4. Xumus U OKpyzKamomas cpeaa
4.1 BeriecTBa 1 MaTepHaibl B )KU3HH YEIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro no pasueny 3
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos JlaTta u3y4yeHus
Ne IIpumeua
/i Tema ypoxka Beero Konrpoasn IIpakTuyeck ITo ITo —
ple padoThl  Me padoThl = IJaHy = (aKTy
Tema 1. Xumus — BaskHasi 00J1aCTh €CTECTBO3HAHUSA U 5
NPAKTHYECKOI 1eATeIbHOCTH Ye10BeKa
1 [Ipeamer xumuu. Pons xuMuu B KU3HHM 4enoBeka. Tema u 1
BElIeCTBa
2 [TonaTHe 0 MeTO/IaX MO3HAHUS B XUMUHU 1
Ilpakmuueckaa paboma Ne 1 «lIpaBuna paboTel B
3 nabopatopuri W NpUEMBI  OOpalieHus ¢ JabopaTOPHBIM 1 1
000pyIOBaHUEM
4 Uucteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecein 1
5 Ilpakmuueckan paboma Ne 2 «Pa3nenenue cmeceil (Ha 1 1
IIpUMEpE OYUCTKH ITOBAPEHHOM COJIN)»
Tema 2. BemecTBa 1 XMMHYeCKHE PeaKIUN ‘ 15
6 ATOMBI M MOJIEKYJIBI 1
7 XUMUYECKHE JJEMEHThl. 3Haku (CHMBOJBI) XHUMHUYECKUX 1
JJIEMEHTOB
8 [IpocTble U ClOXKHBIE BENIECTBA 1
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB. XUMHUUECKas (hopMmyIa. 1
BaneHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB
11 OTtHOcHTeNbHAS aToMHast macca. OTtHOcUTENnbHAS 1
MOJIEKYJISIpHasi Macca
12 MaccoBast JoJIsI XUMHYECKOTO DJIEMEHTA B COEIMHEHNH 1
13 KonunuecTtBo BemecTBa. Mosnb. Mossipaast Mmacca 1
14 Pu3nyuecKre 1 XUMHYECKHUE SIBJICHUS. XUMHAYECKAsl pEaKIUs 1
15 [Ipu3Haky ¥ ycnoBuUsl MPOTEKAHUS XUMUYECKHUX PEAKIUN 1




16 3aKOH COXpaHEHHs MAacChl BEelIeCTB. XMMHUUECKHE YPaBHEHUS 1

17 Boruncnenus KOJMYECTBA, MACCHI BELIECTBA MO YPaBHEHUAM 1
XUMHUYECKHUX PEAKLIMH

18 Knaccupukanus  XUMUYECKHX  peakiuud  (COeAMHCHHS, 1
pasIoKeHUs, 3aMeIeHUsI, 0OOMEHA)

19 M. B. JlomoHOCOB — ytjéHLIﬁ-aHuHKnonez[HCT. O06001eHne u 1
CUCTEMAaTH3alMsl 3HaHUM

20 Konrposabnass padora Nel mno Teme «BemecrBa u 1
XHMHYECKHe PeaKIum)
Tema 3. Bo3ayx. Kucaopoa. [lonsitue 00 oxkcuaax 6

21 Bo3nyx — cmecs razoB. CocrtaB Bo3ayxa. Kucimoponm — 1
3JIEMEHT U MpocToe BemecTBo. O30H

99 Ou3nyeckue U XMMUYECKUE CBOMCTBA KHCIOpOJAa (peakuuu 1
okucineHus, ropenue). [lonstue 06 okcumgax

23 CriocoObl  moOMydeHus Kuciopoja B JabopaTopud U 1
MIPOMBIIITIEHHOCTH. [IpuMeHenne kuciopoaa
TennoBoil >PQekT XUMUYECKOH peakuuu, TMOHATHE O

24 TEPMOXMMHYECKOM YpPaBHEHUH, DK30- M DHAOTEPMHUYECKUX 1
peakuusax

o5 TorumBo (HedTb, yroiab M MeTaH). 3arps3HEHHE BO3yXa, 1
CIOCOOBI €ro NMpeaoTBpalleHus

26 Ilpakmuueckasn paboma .Ni'v3 «[lomyuenne u cobupanue 1
KHCJIOPO/1a, U3YUEHUE €r0 CBONCTBY»

Tema 4. Bogopoa. IlonsiTHe 0 KHCJOTAX M COJISIX 8

97 Bogopon — snemeHT u mpoctoe BemecTBo. HaxoxxneHue B 1
IpUpoJIE

28 dusnyeckue M XMMHUYECKHME  CBOMCTBAa  BOJOPOJA. 1
[Ipumenenne Bogopoaa

29 [ToHsiTHE O KUCIIOTAaX U COJSAX 1

30 CriocoObI IOJTyYeHHUs BOJAOPOa B TaOOpaTopuu 1

31 Ilpakmuueckaa paooma Ne 4 «Ilonmydenne u coOupaHue 1




BOAOpPOJA, U3YYECHUE €TI0 CBOMCTB»

32 Mossipablii 00bEM ra3oB. 3aK0H ABOTaIpo 1
33 Bbruuciienuss o0béma, KOJIMUYECTBAa BelLIECTBAa Ias3a IO €ro 1
M3BECTHOMY KOJIMYECTBY BEIIECTBA MIIA O0BEMY
34 Beruncnenuss o0bEMOB Ta30B MO YPaBHCHHIO PEAKIMH Ha 1
OCHOBE 3aKOHA 0OBEMHBIX OTHOILIEHUI ra3oB
Tema 5. Boga. PactBopsl. [lonsiTue 00 0CHOBaHUSIX \ 5
35 dusnyeckre 1 XUMHUYECKHAE CBOMCTBA BOIbI 1
36 CocraB ocHoBanuil. [ToHsiTHEe 00 HHIMKATOPAX 1
37 Bona xak pactBoputens. HachlmeHHbIE W HEHACBHIIICHHBIC 1
pacTBOpbl. MaccoBast 10J1s1 BELLIECTBA B PACTBOpE
38 Hpakmufteacim pa60m¢uz Ne 5 U«HpI/IFOT(').BJ'IeHI/Ie pPacTBOpPOB C 1
OTpeIeIEHHONW MacCOBOM JI0JIeH paCTBOPEHHOTO BELIECTBAY
39 Konrtpouabnas padora Ne2 no teme «Kuciaopoa. Bonopon. 1
Boaa»
Tema 6. OcHOBHBIE KJIaCChl HCOPraHUYECKHUX COCANHEHHUI \ 11
40 Oxcuipl: cocTaB, KnaccupUKaIHsl, HOMEHKIaTypa 1
a1 [Tonmy4yeHne U XUMHUYECKUE CBOMCTBA KMCIOTHBIX, OCHOBHBIX U 1
aM(}OTEPHBIX OKCUIOB
42 OcHoBaHMsI: cOCTaB, KJIacCU(pUKAIHsI, HOMEHKIATypa 1
43 [TosydeHne U XUMHYECKUE CBOMCTBA OCHOBAaHUM 1
44 Kucnotsl: cocTaB, kiaccudukaius, HOMEHKIATypa 1
45 IlosryueHne M XUMUYECKUE CBOMCTBA KUCIIOT 1
16 Comn (CpeI[HI/Iev)Z HOMEHKJIaTypa, CIOCOObI MOJIYy4eHus, 1
XUMHAYECKHE CBOWCTBA
Ilpakmuueckaa paboma Ne 6. PenieHue 3KCIepUMEHTAIbHBIX
47 3aady  nmo TeMe «OCHOBHBIE KJACChl HEOPTaHUYECKUX 1
COCIMHEHUI»
48 I'eneTnueckass CBsI3b MEXIy KIAacCaMU HEOPraHUYECKUX 1

COE€IUHEHUN
49 O06001IEHYE ¥ CUCTEMATHU3AlUS 3HAHUMN 1




KonTpoabHas padora Ne3 mo teme "OCHOBHBIE KJACChI

>0 HEOPTraHU4YeCKHUX COeIMHeHu " 1
Tema 7. Ilepuoauyecknii 3axoH u Ilepuoanyeckas cucrema 7
xummn4yeckux 3jemMenToB /I. U. MenaeneeBa. CTpoeHue atoma

51 [lepBbie MONBITKK KiIacCU(pUKAIIUN XUMHUYECKUX DJIEMEHTOB. 1
[TonsiTHE O rpynIIax CXOMHBIX 3JEMEHTOB

52 Ilepuonnueckunn  3axkoH u  llepuogmyeckas  cucrema 1
XxuUMHu4YecKux daemeHnToB M. Y. MengeneeBa

53 [lepropl, TPYMIIBI, MOATPYIIIBI 1

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl 1

55 Crtpoenue 3J16zKTp0HHLIX 000JI04YEK AaTOMOB 3JIEMEHTOB 1
ITepuonuueckoi cucremsl /1. 1. Menaeneena

56 XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO 1
B [Iepnoanueckoii cucreme /. 1. MenaeneeBa
3nauenue l[lepuoguyeckoro 3akoHa ajisi pa3BUTHUS HAYKH M

57 npaktuku. J{. WM. MengeneeB — yu€HBIA, Nemaror W 1
rpak1aHUH

Tema 8. Xumuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE 8
peaknuu

58 DJIEKTPOOTPHIIATEILHOCTh ATOMOB XUMHUYECKUX JIEMEHTOB 1

59 HMoHHas xumuyeckas CBSI3b 1

60 KoBasnenTHas nonsipHast XuMU4ecKasi CBsI3b 1

61 KoBanenTHas HemosipHasi XUMUYECKast CBS3h 1

62 CrereHb OKUCIICHUS 1

63 OKHCIIUTETBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1

64 OKUCIUTETN U BOCCTAHOBUTEIIN 1

65 Kontpoiabnasa pabdora Ned mo Teme «Crpoenme aroma. 1
XuMuueckasi CBI3b»

66 PesepBHblii ypok. O000IICHHE U cCHCTEMaTH3alMsI 3HAHUH

67 PesepBHblii ypok. O000IIICHNE U CHCTEMAaTH3AIMs 3HAHUH

68 PesepBHblii ypok. O000IIICHNE U cCHCTEMAaTH3alMs 3HAHUH
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9 KUIIACC

Ne
n/n

KoJsmnuyecTBo yacos [ara usyyenus
IIpumeua

Tema ypoka
yp HUA

Kourpoubsn  IIpakrnueck ITo ITo

Bcero
ble padoTbl  HWe padoTbl | IIaHy | dakTy

Tema 1. IloBTOpenue u yriy0JjieHne 3HAHNH OCHOBHBIX Pa3/ie/ioB
Kypca 8 kiacca 1 yeTBepTH

[Tepunoanueckuit 3akoH. [lepuoandeckas cucteMa XUMHUYECKHUX
anemenToB 1. I. Menaeneena

3aKOHOM€pHOCTI/I B NU3MCHCHHUU CBOICTB XUMHUYCCKUX
AJIEMEHTOB TEPBBIX TPEX NMEPHOIOB

Knaccndmxaunﬂ W HOMCHKJIaTypa HCOPIraHUYICCKHUX BCLICCTB

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB.

KonTpoabnass padora Nel mno Teme «IloBTOpeHue u
yriy0JieHre 3HAHMH OCHOBHBIX pa3/iesioB Kypca 8 kiaccay

g b~ w DN

Tema 2. OcHOBHBIE 3AKOHOMEPHOCTH XMMHYECKHX peaKkuui

Knaccupukanus XMMHUUECKHMX peakuMid 1O  Pa3IUYHBIM
MIpU3HAKaM

Ilonsatne o ckopoctn xmMH4YecKoW peakuuu. I[loHartne o
TOMOT'EHHBIX U T€TEPOr€HHBIX PEAKLIUAX

IloHsTHE O XUMHUYECKOM paBHOBECHHU. CDaKTOpLI, BJIMAIOIIMUC Ha
8 CKOpPOCTH XHUMHYCCKOU PCaKiuk MU IIOJIOKCHUC XHUMHYCCKOI'O 1
PaBHOBCCHUSA

9 OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuunn 1

Tema 3. JuekTpoJnTHYECKAN JUCCOHANUA. XUMUYECKHE PeaKI U
B pacTBOpax

10 Teopus snexTponuTrueckoit aucconuanuu. CUabHbIE U cialble
JIEKTPOJIUTHI

11 HoHHbIe ypaBHEHHsI peakui 1

12 XHUMHUYECKUE CBOMCTBA KHCJIOT YW OCHOBAaHHUU B CBETE 1
MIPEJICTAaBICHUH 00 JIEKTPOITUTUYECKOMN TUCCOIUAIINN




XWMHYECKHE CBOMCTBA COJICH B CBETE NPEACTABJICHHN 00

13 AJIEKTPOIUTUYECKOHN TUCCOIIALINU 1

14 [TonsiTue o runponuse couei 1

15 O06o0011eHNe U cuCTeMaTH3aIMsl 3HAHUN 1

16 Ilpakmuueckasn paboma No 1. «Pemenne 1
AKCIIEPUMEHTAJIbHBIX 33/1a4»

17 KonTpoabHas padora Ne2 mo teme «JIeKTPOJUTHYECKAS 1
aucconranus. XuMuyecKue peakiiui B pacTBOpax»

Tema 4. O01masi XxapaKTepUCTHKA XMMHYECKHUX 3J1IeMEHTOB 5
VIIA-rpynnsl. I'ajorenst

18 OOmasi XxapakTepUCTHKA TaJOreHOB. XWMHUYCCKUE CBOWMCTBA 1
Ha TIpUMepe XJIopa

19 Xnoposogopon. ConsiHas KHCIIOTa, XUMHUYECKHE CBOICTBA, 1
MOJTyYeHHE, TPUMEHEHUE

20 Ilpakmuueckasn paqomau No 2 «llonyueHue COJISTHOM 1
KHCIIOTBI, U3y4eHHE €€ CBOICTBY

21 Bbruuciienuss 1mo ypaBHEHMSIM XMMHUYECKHMX pEakIHid, eciu 1
OJIMH W3 PEareHTOB JIaH B H30bITKE

29 Bbruuciienuss 1mo ypaBHEHHSIM XHMHUYECKHX PEaKIHid, €CIH 1
OJIMH U3 PEareHTOB JIaH B U30bITKe

Tema 5. O6mas xapakTepUCTHKA XMMHYECKHUX 3JIeMEHTOB 6
VIA-rpynnsl. Cepa u eé coeiuHeHusI

23 OOmas xapakrepucTrka 31eMeHToB VIA-rpymniel 1

24 AnnorponHsle Mogudukanuu cepbl. HaxoxaeHnue cepsl U eé 1
COEIMHEHM B IpUpoe. XUMHYECKUE CBOMCTBA CEPBI

o5 CepvoBoglopozl, CTpoeHue, (Qu3HYecKHe W  XUMHUYECKUE 1
CBOMCTBa

26 OKC}/IILLI ceprl. CepHast KUCIIOTa, (PUBUYECKHE U XUMHUYECKHE 1
CBOWCTBA, MPUMEHEHHE

97 XUMHUECKUE PeaKInH, JIe)KANIFe B OCHOBE IMPOMBIIUICHHOTO 1

crocoba IMMOJIYYCHUA CCpHOfI KHUCJIOTHI. XHUMHUYECKOE




3arpsA3HCHHUC Opr}KaIOH_[eﬁ Cp€Abl COCAMHEHUSAMU CCPBL

28

Brrancinenune maccoBoit J0JIKM BbIXOJa IMPOAYKTA pCaKIUun

Tema 6. O01mas XapaKTepUCTUKA XUMUYECKHX 3JICMEHTOB

VA-rpynnsl. A30t, ¢pochop 1 UX coeMHEHUs

29

OOmiast xapakTepucTUKa »dJeMeHTOB VA-rpynmbl.  A30T,
pacrpocTpaHeHue B HIpupoie, (U3NYeCKHe U XUMHUYECKHUE
CBOMCTBA

30

AMMHuak, ero (Qu3MYECKMe U XHUMHYECKHE CBOWCTBA,
[IOJIyYEHUE U IIPUMEHEHUE

31

Ilpakmuueckaa paooma Ne 3 «llonydyeHne ammuaka,
W3Y4YE€HHE €ro CBOMCTBY

32

AzoTHas KHCJIOTa, eé q)HSH‘IeCKI/IC M XUMHYECKHE CBOMCTBA

33

Hcnonp30BaHne HUTPATOB M COJEH aMMOHHMS B KadecTBe
MUHEpAJIBHBIX  yHoOpeHuil. XHMMHYECKOe  3arpsi3HEHUE
OKPY>KaIOILEH Cpelibl COEIMHEHUSIMU a30Ta

34

®octhop. Oxcun dochopa (V) u dochopnas kuciora,
(bu3HYeCKre U XUMUICCKIE CBOMCTBA, MOTYICHHE

35

UcnonwszoBanne ¢dochaToB B KaueCTBE MHUHEPATHHBIX
yaoOpeHuil. 3arpsisHeHne NpUpoaAHOM cpeasl pocharamu

Tema 7. O0masi XapaKTepUCTHKA XMMHYECKHUX 3JIEMEHTOB
IVA-rpynnsl. ¥Yriiepoa u KpeMHH, M UX COeIUHECHUSA

36

Yrnepon, pacmpocTpaHeHHEe B TpHpoae, (GU3WYECKUE W
XUMHUYECKHE CBOUCTBA

37

Oxcupaspl yriaeposaa, ux GU3NYECKUe U XMMUYECKHE CBOWCTBA.
DKosorndyeckue npoodsieMsl, CBI3aHHBIE C OKCHJIOM YIJepoJa
(V)

38

VYrospHaa KUCIOTa U €€ COJIU

39

Ilpakmuueckan paboma Ne 4 "Ilonydenue yriekucioro rasa.
KayecTBeHHas peakiiysi Ha KapOOHAT-HOH"

40

[TepBoHayanbHbIE TOHATHSA 00 OPTaHUYECKUX BEIIECTBAX Kak
0 COEIMHEHUSX yriiepoja




41 Kpemuwnii u ero coenuHeHus 1
42 Ilpakmuueckan pavoma Ne 5. PenieHue 3KCriepUMEHTaIbHBIX 1
3aj1a4 1o TeMe «BakHeHIe HeMETaILIbl U UX COSANMHCHU
43 Konrposabnass padora Ne3 mno Teme «Baxueiimmue 1

HEeMEeTAJUIbI M UX COeTHHEHM S
Tema 8. O01HMe cBOMCTBA METAJIOB 4
OOmas  xapakTepUCTHKAa XHUMHYECKHUX  JJIEMEHTOB —
44 METaUIOB.  Meranaudeckas CBA3b W MeTaIddecKas 1
KpUCTaJUTHYecKas pemérka. u3nyeckue cBOMCTBa METAIIIIOB
45 XI/IMI/I‘IGCKI/IUC CBOMCTBAa METAJJIOB. DJEKTPOXMUMHYECCKUN DS 1
HaIpsDKEHUH METaJlIOB
O6mue  cmocoObl  monydyeHuss  metauioB.  CIUIaBbl
46 Beruncnenuss mo ypaBHEHHSM XUMUYCCKUX PEAKIUH, eciH 1
OJIMH U3 PEareHTOB COJCPKUT MPUMECH
47 [ToHsTHE O KOPPO3UH METAJLIIOB 1
Tema 9. Ba:kHeHIIIe METAJJIBI H HX COeTHHEHHUS 16
48 [1lenouHbIE METAILITBI 1
49 Okcubl ¥ THAPOKCUIBI HATPUS U KATIUS 1
50 Il{enoyHO3eMENBHBIE METAILIBI — Kb U MarHui 1
51 Baxuelinme coequHEHNS KaJIbIIH 1
52 O0o0011IeHEe U CHCTEMATH3AIINS 3HAHUI 1
53 JXKécTtkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS! 1
54 Hpakmultec"lcaﬂ paooma Ne 6 ")KECTKOCTb BOJBI M METOJIBI €€ 1
yCTpaHEHUs
55 ATFOMUHUN 1
56 AMdoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA 1
57 Keneso 1
58 Oxcupl, rupokcu sl u conu enesa (11) u xenesa (111) 1
59 O00011eHE U CHCTEMATH3AIINS 3HAHUI 1
60 Ilpaxmuueckan padboma Ne 7. PenieHne 5KCIepUMEHTATIbHBIX 1




3aaa4 110 TEME «BakHene MeTajIbl 1 X COCANHCHUS

Brerancnenus 1o YpaBHCHUAM XHUMHYECKUX peaxunﬁ, €CJIn

61 OJIMH M3 PEareHTOB JIaH B M30BITKE WM COACPKUT MPUMECH. 1
Brruncnenus MaccoBoil 10J1M BBIXOJa MPOJIYKTa peakluu
62 O060011eHre 1 CUCTEMAaTH3aIis 3HAHUIA 1
63 KonTpoabHas padora Ned mo teme «BakHeillune MeTauibl 1
U UX COeTUHEHUSD
Tema 10. XuMusi 1 OKpY Kamoas cpeaa \ 5
64 BenecTBa u maTepuasibl B TOBCETHEBHOM KU3HU YEJIOBEKA 1
65 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpebl 1
66 Posbp XxumuM B pelieHnn SKOJI0THYECKUX TTPOOIeM 1
67 PesepBHblil ypok. O60011IeHNE U CCTeMAaTH3alHs 3HAHUHA 1
68 PesepBHblil ypok. O60011IeHHE U CHCTeMAaTHU3alHs 3SHAHUHA 1
OBHIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 68




KpuTtepuu v HOpMBbI OLIEHKH 3HAHUA M YMEHUI 00y4a0IIUXCH M0 XUMHUH
OueHnKa yCmHbIX OMeEemo8 yuauuxcsa

OtMeTKa «5» - CTaBUTCA B TOM Cy4ae, €CIIM yYalluiics OKa3bIBaeT BEPHOE MOHMMAHUE
XMUMHAYECKON CYITHOCTH PacCMaTPUBACMBIX SIBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JTaeT
TOYHOE OTPE/CTICHUE U UCTOIKOBAHNE OCHOBHBIX MOHATUHN, 3aKOHOB, TEOPHIA, & TAK)KE MPAaBUIBHOE
OIIpEJICICHUE XUMUYECKUX BEIIUYMH, UX CIUHUI] U CIIOCOOOB HM3MEpEHHs; MPABUILHO BBITIOJIHSET
YEepPTEeKU, CXeMbl U TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAaHY, COIPOBOXKIAET PACCKa3
HOBBIMH IpPHMEpPaMH, YMEET NPUMEHUTh 3HAaHUS B HOBOW CHTyalldd TPH BBITOJHECHHU
MPAKTUYECKUX 3a/laHui; MOXKET YCTAaHOBUTH CBSI3b MEXKIYy HU3Y4aeMbIM U DPaHEe H3yUYEeHHBIM
MaTepHaJIOM IO KypCcy XHMHH, a TaK JK€ C MaTepUalioM, YCBOCHHBIM II0 HM3YYCHHUIO APYTHX
MPEIMETOB.

OtmeTKa «4» - CTAaBUTCS, €CIIM OTBET YYCHHKA YIOBJICTBOPSET OCHOBHBIM TPEOOBaHUSIM K
OTBETY Ha «5» , HO JaH 0e3 HCMOJb30BaHUS COOCTBEHHOrO IIIaHA, HOBBIX HpPUMEpPOB, 0e3
NPUMEHEHHS 3HAHWA B HOBOW CHUTyalud, O€3 HCIIONB30BaHUS CBSA3CH C paHee H3YYCHHBIM
MaTepHalioM, YCBOCHHBIM IpPH W3YUYEHHH JPYTUX MPEIMETOB; €CIHM YUYaIIMKCS JOMYCTHI OIHY
omuOKy WK He OoJiee IByX HEOYETOB U MOYKET MX HCIPABUTh CAMOCTOSATEIBHO WU C HEOOIBIION
MOMOIIBIO YUUTEIIS.

OtmeTka «3» - CTAaBUTCS, €CIIM YYAlIMICS MPABHILHO MOHUMAET XMMUYECKYIO CYITHOCTb
paccMaTpUBaeMbIX SIBICHUH W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHBIC MPOOENHbl B
YCBOCHHH BOIIPOCOM Kypca XMMHUH, HE TPEMSATCTBYIOIINE JAIbHEHIIEMY YCBOCHHUIO MPOTPAMMHOIO
MaTepuaia; yMeeT NpPUMEHSTh [OJyYCHHbIE 3HAaHUS TPH pPEIICHHH NPOCTHIX 3adad ¢
UCIIOJB30BAHUEM TOTOBBIX (OpMyN, HO 3aTpyIdHsCTCs MPH PEUICHUU 3ajad, TPeOYIOUIHX
peoOpa3oBaHus HEKOTOPHIX (QOPMYI;IONyCTU HE Oojiee OaHOW TrpyOOd OmMOKM W JIBYX
HEZ0YETOB, HEe Oosiee 0IHOM Tpy0oil U oHOM He rpyOol ommnbku, He Ooyiee IBYX-TpeX He IpyObIxX
omu0O0K, OHOM He TPy0oil OMOKM U TPEX HEAOUETOB, JOMYCTHII YETHIPE UIIH MATh HETOUETOB.

OTmeTKa «2» - CTaBUTCS, €CIIM YYALIUICS HE OBJIJC] OCHOBHBIMU 3HAHHMSIMUA M YMCHUU B
COOTBETCTBUHM C TPEOOBAHHMSMHU IMPOrPaAaMMBI U JIOMYCTHJI OOJbIIE OMHMOOK W HEIOYETOB, YeM
HE0OXO0IUMO JIJISl OLIEHKH «3) .

OueHnkKa nUCbMEeHHBIX PAOOm YUauuUxcs

OtMmeTKa «5» cTaBUTCS 32 pabOTY, BBIMOIHEHHYIO IMOJIHOCTBIO 0€3 OIIMOOK U HeI0UETOB.

OtMmeTka «4» cTaBUTCS 32 padOTy, BBHINOTHEHHYIO MOJHOCTHIO, HO TIPU HAJIMYUHM B HEU HE
0oJee0THOM TPyOOii OIITMOKY U OJTHOTO HEJI0UETa ; He OoJee TpeX HEJ0UYETOB.

OtMmeTka «3» CTaBUTCA, €CIM YYCHHUK BBITIOJNHWI MPAaBHIBHO HEe MeHee 2/3 Bceil paboThl
WU JIONYCTHJI HE OoJjiee OJHOW TpyOoi omuOKM M JBYX HEIOYETOB, HE Oojee OaHOUN rpy0oil u
OJTHOM HerpyOo# ommOKku, He Oosee Tpex HEerpyObIX OLIMOOK, OJHOM HerpyOoi OmMOKH M Tpex
HEJ0YETOB, IPHU HATMYUHU YCTHIPEX-TISATH HEA0UCTOB.

OTMeTKa «2» CTaBUTCSA, €CIM YUCIIO OMUOOK U HEJOYETOB MPEBHICHIO HOPMY OIICHKHU «3»
WIMBBIITOIHEHO MPAaBUIILHO MeHee 2/3 Bcelt paboThlI.

Ouenka npakmuueckux padom u 1a60pamopHbvIX ONbIM O

JIaGopaTopHbIe OMBITHI MMEIOT OOYYaroIIUi XapakTep, HalpaBIeHbl HA TOATBEP)KICHHE
PacCCMOTPEHHOTO TEOPETHUECKOTO MaTepuana, CoCOOCTBYIOT Pa3BUTHIO HAaBBIKOB OOYYArOIIMXCS
10 OMHUCAHWIO CBOMCTB BEIIECTB, MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEAKIUH, 10 pe3ybTaTam
HAONMOJIGHUH B XOJ€ BBINIOJIHEHUS HMMH OIBITOB, W SBIAIOTCS CTPYKTYPHOM YacCThIO YpoOKa.
Pexomenayercs orBoauth 25-50% BpeMeHU ypoka Ha BBINOJIHEHHE 1-2 J1abOpaTOPHBIX OIBITOB.
OrneHka 1a0OpPaTOPHBIX OIMBITOB BHIBOJUTCS HAa OCHOBAaHHHM HAOMIOJEHUS 3a OOydarolmuMmcs u
MUCHPMEHHOTO oOT4eTa 3a pabory. OleHMBaHWE BBITOJHEHHBIX JIAOOPATOPHBIX OIBITOB BCEM
MPUCYTCTBYIOIIUM OOYYarOIIMMCS, HE SIBISIETCS O0S3aTeIbHBIM M MOXKET OBITh MPOBEIEHO
YYHTEJIeM BHIOOPOYHO, C BHICTABJICHUEM TEKYIIIEH OTMETKH 32 paboTy Ha ypOKe.

[IpakTnueckre pabOTHI HAllETIEHBI HA MPOBEPKY HABBIKOB OOYYAIOIIMMHKCS 1O OMHCAHUIO
CBOWCTB BEIIECTB, MPU3HAKOB MPOTEKAHMUS XUMUYECCKUX PEaKIHi, 0 pe3ysbTaTaM HaOIIOICHUH B
XO/JI€ BBIMIOJTHEHUSI UMU OTBITOB. OIIEHKa BBIBOJUTCS HA OCHOBAHUH HAOIIOJCHHS 32 00yJaIOLUMCS



Y TTMCBMEHHOTO OTYeTa 3a paboTy. PekoMeHayeTcs mpoBeneHrne MpakTHYeCKord paboThl B TEUEHUE
BCETO BPEMEHU ypOKa.

OT1merka «5»: paboTa BBINIONHEHA IMOJHOCTBIO W TPABUIBHO, CJCIAaHBI TPABUIIbHBIC
HAOIIIOJICHUsI W BBIBOJBI, DKCIEPUMEHT IPOBEJIEH IO IUIaHy C y4Y4ETOM NpaBHI 0€30MacHOCTH
KU3HENCATCIIbHOCTH W TpaBWi pabOThl € BEHIECTBAMH M OOOPYIOBAaHHWEM; TIPOSBIICHBI
OpraHU3aIMOHHO-TIPAKTUYECCKIE YMEHHS M HaBBIKU (TIOJICPKUBAIOTCS YUCTOTA pabodero Mecra u
MOPSIZIOK Ha CTOJIE, SKOHOMHO MCIIOJB3YIOTCS peakTuBbl). OTueT o pabore odhopmieH 0e3 omuodox,
IO IJIaHY U B COOTBETCTBUH C TPEOOBAHUAMU K O(DOPMIICHUIO OTUETA.

Otmerka «4»: paboTa BBHINOJHEHA MPABUJIBHO, CHEJaHbl MPABUIbHBIE HAOIIOJCHHUS |
BBIBOJIbI, HO TIPH ATOM DKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WJIM JOMYIICHBI HECYIIECTBECHHBIC
omuOKKu B pabore ¢ BemecTBamu M oOopymoBaHueM. JlOMyIieHbl OJlHA-IABE HECYIIECCTBECHHBIC
OomuOKH B 0pOPMIICHUH TUCbMEHHOT'0 OTYeTa 0 padoTe.

OtmeTka «3»: paboTa BBINOJIHEHA MTPABUILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIIeHA
CYIIECTBEHHas oOmuOKa B XO0JI¢ OSKCIEPUMEHTa, B OOBSCHCHHH, B O(QOpMIIEHUH pPabOTHI, B
COONIOICHUH TPaBUI OC30MACHOCTH IKM3HEACATEIBHOCTH TMpU paboTe C BeIleCTBAMH U
o0opyIoBaHHMEM, KOTOpas MCHpPABISIETCS 10 TpeOoBaHUIO yuuTens. JlomyimieHsl oHa-1IBe
CYIIECTBCHHBIE OITMOKHU B O(hOPMIIEHUU TMCHMEHHOTO OTYETa O MPAKTUYECKOU padoTe.

OtMmeTKka «2»: fomnyiieHsl 1Be (1 0oJiee) CylIecTBeHHbIE OIIMOKU B X0JIe SKCIIEPUMEHTA, B
00BsicCHEHNH, B 0(POPMIIEHUU TTUCBMEHHOTO OTYeTa 0 paboTe, B COOIIIOICHUH TIPABIII 0€30IaCHOCTH
KHU3HEICATSILHOCTU MPH paboTe ¢ BeUleCTBAaMU M O00OpYyIOBAaHUEM, KOTOPbIE OOyUYarOIIUICS He
MOXKET UCTIPABUTH JAXKE MO TPEOOBAHUIO YUUTEIS.

OuyeHnka nUCbMEHHBIX KOHMPOTIbHBIX PAdom

[TucrMeHHBIE KOHTPOJBHBIC pa0OThI JOJDKHBEI CONEPKATh 3amanus, TuddepeHInpoOBaHHBIC
[0 YPOBHSM CJIOXKHOCTU. PekoMeHyeMoe KOJIMYECTBO 3aJlaHuil B BapUaHTE KOHTPOJIBHOU paboThI:
3-4.

PekoMenayercss BKIIOYaTh B TEKCTHl KOHTPOJIBHBIX pabOT HE TOJIBKO MPAaKTHUKO-
OpPUEHTUPOBAHHBIC 33J[aHUs (pacUeTHBIC 3a/1aYM, IETOYKU NPEBPAIICHUN W T.I.), HO W 3aJaHUS,
HanpaBlICHHbIE HA TPOBEPKY YPOBHS YCBOEHHUS TEOPETHMUECKUX 3HAHUI O CBOWMCTBAaxX BEIIECTB,
OCOOCHHOCTSIX WX CTPOCHHSI, CIIOCO0AX IONYYCHHS H T.I., TaKWUe, KaK CpPaBHEHHE CIIOCOOOB
MOJIyYEHUS PA3IMYHBIX BEIIECTB, CPABHEHUE (DPU3UUECKUX MIIM XUMMUYECKUX CBOWCTB BEIIECTB U T.J.

OtMmeTKka «5»: Bce 3a/1aHHS BHITIOIHEHBI MIPABIJIBHO, BO3MOYKHA HECYIIIECTBEHHAs OIIMOKA.

Otrmerka «4»: Bce 3aJaHUS BBINOJHEHBI, OJHAKO JIOMYIIEHO He Oolee JBYX
HECYIIECTBEHHBIX OIIHOOK.

OtMmeTtka «3»: BbINoNHEHO He MeHee ueM 30% 3aaHuii oT 001Iero KoJu4ecTBa, AOMyIleHa
OJIHA CYIIECTBEHHAs OMMOKA M TIPU STOM JIBE-TPU HECYIIECTBEHHBIE.

OtMmetrka «2»: BbimonHeHO MeHee 30% 3amaHuWil OT OOIIEro KOJMMYECTBA, JOMYIICHBI
HECKOJIBKO CYIIECTBEHHBIX OIITHOOK.



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
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