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HHOACHUTEJIBHAA 3AIITMCKA

Pabouast mporpamMma mo XumuM A oOyyaromuxcs 8-9 KiaccoB cOCTaBlI€HAa Ha OCHOBE
TpeboBanuii kK pe3yapTaTaM OCBOEHHS OCHOBHOW 00pa30BaTelNbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero o0pazoBaHMs, NpeACTaBICHHBIX B DelepaabHOM rocy1apcTBEHHOM 00pa30BaTEeIbHOM
CTaHJApTe OCHOBHOIO oOmIero o0pa3oBaHMsA, € Y4ETOM pacHpeAelNCHHBIX [0 Kiaccam
MIPOBEPAEMBIX TPeOOBAHUN K pe3ysibTaTaM OCBOEHMS OCHOBHOM 00pa30BaTeNIbHOW MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa30BaHUs U 3JIEMEHTOB COAEPKaHMs, IPEACTaBICHHbBIX B Y HUBEPCAILHOM
Koau(dukarope MO XUMHMH, a TaKkKe Ha oOcHoBe IIpuMepHON mporpamMMbl BOCIUTAHUSA
oOyyaromuxcs INpH IOJYy4EeHHH OCHOBHOro oOmiero oOpas3oBaHust u ¢ yu€érom Konuenmuu
MIperoiaBaHusl yueOHOro mpeaMeTa «XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anusax Poccuiickoit
®denepanuy, peasin3yloMX OCHOBHbIE 00I1e00pa3oBaTebHble HporpamMmel (yTB. PemenHuem
Komnerun Munnpocsemenus Pocenn, nporokosn ot 03.12.2019 N I1IK-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O HPEIMETA «XUMMWS»

Bxuag yaeGHOro mpenmMeTa «XUMHUS» B TOCTH)KCHUE IIeTieli OCHOBHOTO 00IIero o0pa3oBaHuUs
OOyCIJIOBJIECH BO MHOIOM 3HAY€HUEM XMMHMYECKONH HayKu B MO3HAHUHM 3aKOHOB MPUPOJbI, B
Pa3BUTUU IPOU3BOAUTEIBLHBIX CHII OOIIECTBA M CO3JJaHUM HOBOM 0a3bl MATEPUATBHOMN KYIbTYPHI.

XHUMHS KaK 3JIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK pacnpocTpaHuiIa CBOE BIMSHHE Ha BCE
00JIaCTH YeIOBEUECKOTO CYIECTBOBAHMS, 3a/lajla HOBOE BHUIEHUE MHUpA, CTaja HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOW KYJIbTYpbl, HEOOXOJAUMBIM YCIOBUEM KH3HU OO0IECTBA: 3HAHWE XUMUU
CIY)KHUT OCHOBOWM HJisi (OPMHUPOBAHUS MHPOBO33PCHHS UYEIOBEKa, €ro TMPEeACTaBICHUN O
MaTepHaTIbHOM €IUHCTBE MUPA; BAKHYIO POJIb UTPAIOT (POpMHUpyeMble XUMUEH MPeICTaBICHHS O
B3aMMOIIPEBPAILICHUSX SHEPTUU U 00 HBOJIOIMU BEUIECTB B MPHUPOJNE; COBPEMEHHAS XHMHUS
HalpaBlieHa Ha pelleHue TIJI00aJbHBIX MPOOJeM YCTOMYMBOIO pa3BUTHUSL YEJIOBEYECTBA —
CBIPDbEBOM, HJHEPreTUYECKOM, TMHUIIEBOH M  HKOJOTHYECKOH  Oe3zomacHocTH, MpobiiemM
3/1paBOOXPAaHEHHUS.

B ycnoBusix Bo3pacTaromiero 3HaueHuss XMMUU B )KM3HU 00I11€CTBa CYIIECTBEHHO MOBHICUJIACH
poJIb XUMHUYECKOro oOpa3oBaHMs. B muiane couuanu3anuy OHO SBISETCS OJHUM U3 YCIOBUMN
(hopMUPOBaHHS UHTEIUIEKTA THYHOCTA U TAPMOHUYIHOTO €€ Pa3BUTHSIL.

CoBpeMEHHOMY  4YEJIOBEKY XHUMHUYECKHME 3HAHUS HEOOXOAMMBI JJisi  IpUOOpETeHHS
OOIIEKYIBTYPHOTO YPOBHS, MO3BOJIIONICTO YBEPEHHO TPYAHUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTI'00Opa3HOM >KU3HHM OOIECTBA, MO OCO3HAHUS BaXXHOCTU Pa3yMHOTO
OTHOIIEHUSI K CBOEMY 3JIOPOBBIO U 3[I0POBBIO JPYIUX, K OKPYXKAIOIIEH MPUPOIHON cpene, Ais
rPaMOTHOI'O MOBEACHUS MPU UCIIOIB30BAHUN PA3JIMYHBIX MAaTEPUAIOB U XUMUYECKHUX BEILIECTB B
MMOBCEAHEBHOM KU3HH.

XuMudeckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE SBJSETCS 6a30BBIM 110 OTHOIICHUIO K CHCTEME
o011ero xuMu4yeckoro oopazopanusi. [l03ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peau3yeT
MpHUCYIIHE O0IIeMy XHMHUYECKOMY OOpa30BaHUIO KIIOYEBBIE LIEHHOCTH, KOTOPBIE OTPa’KaroT
rOCy/IapCTBEHHBIC, OOIIECTBEHHBIC M WHJWBHUyalbHBIC TOTPEOHOCTH. DTUM OMPEICNIeTCs
CYIIHOCTh 0OmIeH cTpareruu OoOydeHUs, BOCIUTAHUS M PAa3BUTHS OOyUaIONIUXCS CPeICTBAMU
y4eOHOTO TpeaMeTa « XUMHUSI.

Nzydenne mpeamera: 1) crmocoOCTByeT peanu3alliii BO3MOXHOCTEH MAJisi CaMOpa3BUTUS U
(hopMUpOBaHUS KYJIbTYpPHl JIMYHOCTH, €€ o0mIel U (DyHKIIMOHATBLHON IPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPYECKHX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX
CaMOCTOSITENIbHOM Y4eOHOH AesITeNbHOCTH, SIKCIIEPUMEHTAIbHBIX U UCCIIEIOBATEILCKUX YMEHUH,
HEOOXOIMMBIX KaK B MOBCEJIHEBHON KH3HU, TaK U B MPO(EeCCHOHAIBLHON NesaTeabHOCTH; 3)
3HAKOMMT CO CHEeUM(PUKON HAYYHOI'O MBILIUICHHUS, 3aKJIaIbIBA€T OCHOBBI LI€JIOCTHOTO B3TJIsAa Ha
€AVMHCTBO TMPUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTamoM B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOM  I'PaMOTHOCTH  MOAPOCTKOB; 4) cmnocoOCcTByeT  (HOPMHUPOBAHHIO
LIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPHUPOJIE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHUE MIKOJILHUKOB.



Haspannbple HampaBiieHHs B OOy4eHUM XHMHHM OOECIEUYMBAIOTCS CHEIU(PUKON colepiKaHus
npeaMeTa, KOTOPBIN SBISETCSA TMEJarorndecKd aJalTUPOBAHHBIM OTpa)KEHHUEM 0a30BOW HAyKH
XMMHH Ha ONPEAECIEHHOM dTaIle €€ pa3BUTHS.

Kypc XuMuM OCHOBHOHM IIKOJBI OPHEHTUPOBAH Ha OCBOCHUE OOYYAIOIIMMHCS OCHOB
HEOPraHMYECKOW XWUMUU M HEKOTOPBIX TMOHSATHA M CBEIEHUH 00 OTHENbHBIX O00BEKTax
OPraHUYEeCKOW XUMHH.

CrtpykTypa coiepkaHusi mpeaMera cOpMUpPOBaHA HA OCHOBE CHCTEMHOTO TMOAXOAa K €ro
n3yueHuto. ColepkaHue CKJIAIbIBACTCS M3 CHCTEMbl MOHATUA O XUMHUYECKOM DHJIEMEHTE H
BEIIECTBE W CHUCTEMBI TMOHATUH O XuUMHUYecKOW peakmuu. OO0e STHU CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO0 MPUHIUITY MOCIEI0BATEIIBHOTO Pa3BUTHS 3HAHUH HAa OCHOBE TEOPETHUYECKHUX
MPEJICTABIEHUA PA3HOTO YPOBHA: ATOMHO-MOJIEKYJISIDHOTO YYE€HHUSI KaK OCHOBBI BCEro
ectecTBO3HaHuA, ypoBHs [lepuoanueckoro 3akona [[. M. MeHaeneeBa kak OCHOBHOTO 3aKOHA
XUMUH, YYEHUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H, MIPEJICTABICHHUI 00 JIEKTPOTUTHIECKON
JICCOIIMAllMA BEIIECTB B pacTBOpax. TeopeTHuecKue 3HaHUA PacCMaTPUBAIOTCS HAa OCHOBE
AMIUPHUUYECKU TTOTYYEHHBIX M OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K APYrOMY, BBIOTHSSA (YHKIUUA OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN MPAKTUYECKOTO TPUMEHEHUS U MOJTYYECHHS U3y4aeMbIX BEILECTB.

Takas opraHuzanus CoAep)KaHHS Kypca CIHOCOOCTBYET IMIPEICTABICHHI0 XHUMHYECKON
COCTABJISIOIIECH HAaydHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW mpupoasl. Tem caMbIM
obecrieunBacTCsl BO3MOXKHOCTh (DOPMUPOBAHUS y OOYYArOMIUXCS IIECHHOCTHOTO OTHOIICHHS K
HAyYHOMY 3HAHUIO M METOJaM MO3HAaHUS B Hayke. BaXHO TakKe 3aMETUTh, YTO OCBOECHHUE
coliepKaHUA Kypca IPOUCXOJUT C TMPHUBICUYCHHEM 3HAHUW U3 paHee H3YYEHHBIX KYPCOB:
«Okpyxaromuii Mup», «buonorus. 57 knaccel» n «®usmka. 7 Kaacey.

HEJHX U3YYEHUSA YYEBHOI'O IIPEJJMETA «XUMUS»

K HampaBieHuro nepBOCTENIEHHON 3HAYMMOCTH TIPH PeaTH3auy 00pa30BaTeNbHBIX ()YHKIIHI
npeaMera «XuMus» TPaJIuLUOHHO OTHOCST (POPMHUPOBAaHUE 3HAHMNA OCHOB XMMHYECKOH HAayKu
KaK 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, NMPAKTUYECKOH NESATETPHOCTH YelOBeKa W Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajadya HpeaMeTra COCTOMT B (OPMHPOBAHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUN — BaXHEWIHMX ()AKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUH, TOCTYIHBIX 0000IEHNI MUPOBO33PEHYECKOIO XapaKTepa, si3blka HayKd, 3HAHUH O
HAyYHBIX METO/ax HM3YYCHHUS BEIIECTB M XMMHUYECKHX pEakiuil, a Takke B (popMUpOBaHHH U
Pa3BUTHM YMEHHUH U CIIOCOOOB NESATEIBHOCTH, CBA3AHHBIX C IUIAHUPOBaHHEM, HAOIIOJEHUEM U
MIPOBEJIEHUEM XUMHUYECKOI0 3KCIIEPUMEHTA, COOIOIEHNEM TpaBuil 0€30MacHOro oopalieHus ¢
BEIIECTBAMH B [TOBCEIHEBHOMN JKHU3HU.

Hapsiny ¢ 5TuM menu m3ydeHHs MpeaMera B MPOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHEI C
y4€TOM HOBBIX NPHUOPUTETOB B CHCTEME OCHOBHOro o0imero oopa3oBanus. CerojgHs B
o0pa3oBaHUM 0CO00 3HAYUMOW TPHU3HAETCS HANMPABIECHHOCTh OOYdYeHWsSI Ha pa3BUTHE U
caMOpa3BUTHE JTUYHOCTH, POPMHUPOBAHUE €€ UHTEIUIEKTa 1 001el KynbTypbl. O0ydueHue yMEeHUI0
YUUTBCS U MPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOSTEILHO CTAHOBUTCS OJHOM M3 Ba)KHEMIIMX
¢GyHKIMH y4eOHBIX ITPEIMETOB.

B cBA3M ¢ 3TUM nIpu M3yYeHUM NpeAMeTa B OCHOBHOM IIKOJE JOMMHHUPYIOIIEE 3HAYCHHE
npuoOpenu Takue e, Kak:

e (QopMHupOBaHUE UHTEIUIEKTYATbHO Pa3BUTOM JMUYHOCTH, TOTOBON K CAaMOOOPA30BAHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATHIO PEIICHUH, CTIOCOOHOM alanTUPOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBUSIM JKU3HH,

e HAIIPaBJICHHOCTH O6y‘ICHI/I$I Ha CUCTCMATHYCCKOC HpI/IO6H_IeHI/IC yqamuxcsd K CaMOCTOSITEIILHOM
IM03HABATCIILHOM ACATCIbHOCTH, HAYYHBIM MCTOaM IMO3HAHUA, q)OpMI/IpyIOHII/IM MOTHBALIUIO U
Pa3BUTHC CIIOCOOHOCTEN K XHUMHU,



o0ecrnieueHme ycaoBUH, CIIOCOOCTBYIONIMX MPUOOPETEHUIO O0YUAIOIIUMHUCS OTIbITA
pa3HOO0pa3HON AESITeIbHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINH ), MMEIOIIMX YHUBEPCAIBHOE 3HAUEHHE I Pa3IN4HbIX BUJOB JIE€ATEIbHOCTH;

(l)OpMI/IpOBaHI/Ie YMGHI/Iﬁ OOBSCHATD U OLICHUBATH ABJICHUA OKPYKAIOIICTO MUPAa HAa OCHOBAHUHN
3HAHWI U OIIbITA, MOJYYCHHBIX IMTPU U3YYCHUN XUMUH,

dbopMupoBaHKEe y 00YJAOIINXCSI TYMAHUCTHUECKUX OTHOIICHUH, TOHUMAHWSI [ICHHOCTH
XUMHYECKHUX 3HAHUHN 7151 BRIPAOOTKH SKOJIOTHUYECKHU 1[EIeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYAOBOU NEATEIbHOCTH B LIESAX COXPAHEHUSI CBOETO 310POBbSI M OKPYKAOLIEH PUPOJHON
cpensl;

pa3BUTHE MOTHUBAIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOGHUS 00IIeUeIOBEUECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY
po¢ Ul ¥ HAMPABJIICHHOCTH JaJIBHEHIIIETO 00 yueHHUS.

MECTO YYEBHOT O IIPEJMETA «XUMUS» B YYHEBHOM I1JIAHE

B cucteme oGmiero oOpa3oBanusi «XuUMHs» MPU3HAHA 003aTEIBHBIM YUEOHBIM MPEAMETOM,
KOTOPBIN BXOJHT B COCTaB MpeIMETHON 00acTn «EcTeCTBEeHHO-HAYYHBIE IPEAMETHIY.

Y4eOHbIM IIIaHOM Ha e€ u3ydeHue oTBeeHO 136 yueOHBIX YacoB — Mo 2 4. B HEJeNno B 8 U 9
KJIacCcaX COOTBETCTBEHHO.

COILEPXKXAHME YYEBHOTI'O IPEJIMETA

8 KJIACC

IlepBoHayaibHbIE XMMHYECKHE TOHATHS

[Ipenmet xumuu. Ponbs Xxumuun B )Ku3HU 4enoBeka. Tena u BemectBa. Ou3znyeckue CBOWCTBA
BEIIeCTB. ArperaTHoe coCTosiHuEe BemlecTB. [IoHsATHE 0 MeTOoAax MO3HAHUS B XMMHHU. XUMUS B
cucreMe Hayk. YucTele BenecTBa U cMmecu. CriocoObl pa3aeeHus: cMecei.

ATOMBI 1 MOJIEKYJTbl. XUMHYECKHUE 37IeMeHThl. CUMBOJIBI XUMHUECKUX 37IeMeHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckasi popmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHUX SJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocrtaBa BemecTB. OTHOcHTENbHAsS aroMHas Macca. OTHOCHTENbHAs MOJICKYJISIpHAs Macca.
MaccoBas 10511 XUMHUYECKOT0 DJIEMEHTa B COSAMHEHHH.

Ou3ndyecKkue W XUMHUYCCKHE SBICHHS. XWMHUSCKas peakius W e€ MNpPU3HAKH. 3aKOH
COXpaHEHMS MAaCChl BEIIEeCTB. XUMHUECKHe ypaBHeHUsA. Kinaccupukanus XuMHUYECKUX PEaKIIHii
(coenuHeHwMsI, pa3IoKEHUS, 3aMEIIEHNs, OOMEHA).

XUMUYECKUH KCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCYIOW, C MpaBUIaMU PabOTHI B
nabopaTopuu U MpuEéMaMu 0OpaIeHus ¢ 1abOpPaTOPHBIM 00OPYIOBAHUEM; NU3YUCHHUE U OMTUCAHUE
(U3MUECKUX CBOMCTB OOpa3IlOB HEOPraHWYECKUX BEIIECTB; HaOMIOAeHHe (DU3MUECKHUX
(naBneHUe BOCKa, TasHUE JIbla, paCTUpaHHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALUs BOJIbI) U
XUMHYECKHX (TOpPEHHE CBEUYHM, NMPOKaTMBAaHUE MEIHOW IMPOBOJIOKH, B3aUMOJICHCTBHE Mella C
KHCIIOTOM) sIBJIEHUHM, HAOIOICHUE U ONMHUCAaHUE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakUuuit
(pa3nokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3loKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoaecTBre xene3a ¢ pactBopoM coiu meau(ll));
M3Y4YEeHHE CIIOCOOOB pasleieHus cMecei (C MOMOIIbI0 MarHuTa, (UIbTPOBaHKE, BHINIAPUBAHUE,
JUCTWUISIMS, XpomaTorpadus), MpoBEACHHE OUYMCTKHA IIOBAPEHHOW coiyu; HAOII0JeHHE U
ONHMCAaHUE PE3YJNbTATOB NPOBEACHUS OMBITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChI;
CO3JIaHUE MOJIETICH MOJICKYJI (IIIApOCTEPIKHEBBIX ).

BaxHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKUX BEIECTB



Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopox — 3JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucinopoja B npupoje, Gpuzndeckue U XMMUYECKUEe CBOMCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MONy4eHUS KUCIOpoja B Jnaboparopuud u
npoMblnuieHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — ayuioTponHas MoAuUKanus
KHCJIOPO/A.

TeruoBoit 3ddexT XuMHUYecKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS, DOK30- U
SHIOTEPMHUUYECKUE peakiuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHUJIICHUE
MapHUKOBOTO d(pdekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — anemeHT 1 mpoctoe BemecTBo. HaxoxaeHue Boiopoia B mpupoje, Gpuznieckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyyeHus. KucioTs! u comnu.

KommaectBo BemiectBa. Mok, Monsipaas macca. 3akoH ABoraapo. MomsipHblii 00bEM ra3oB.
Pacuérel N0 XUMUYECKUM YpaBHEHHUSM.

®dusnueckue cBoMcTBa BOAbL. Boma kak pactBopurens. PactBopel. Hacelienusle u
HEHACBIIIEHHBIE PacTBOpHl. PacTBoprMOCTh BemiecTB B Boje.MaccoBas J0Jii BELIECTBA B
pactBope. XuMHUecKHe cBoicTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B JKU3HU
yenoBeka. KpyroBopor Boael B mpupoje. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJ.

Knaccudukanus Heopranmueckux coenuHeHuil. Oxcuabl. Krnaccudukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KUCIOTHBIEC, aM(OTEpHEIC) U HecoleoOpa3yromue. HoMmeHkatypa
OKCHJIOB (MEXAyHapoaHas W TpuBHanbHas). dusnueckue M XUMHUYECKHE CBOWCTBAa OKCHIIOB.
[lonyyenue okcuaoB.

OcHoBanus. Kiaccudukanuss ocHOBaHMiA: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHOBaHUHM (MeXayHapoAHass M TpuBHajbHas). PU3NYECKUE U XUMUYECKHE
cBoiicTBa ocHOBaHUH. [loryyeHre ocHOBaHMI.

Kucnotsl. Knaccudukanus kuciaor. HomeHkmatypa KucinoT (MexayHapoHasi ¥ TPUBHATIbHAS).
dusnyeckue M XHMHUYECKHE CBOWcTBa KuCIOT. Psan aktuBHoctu meramoB H. H. bekerosa.
[lonyyenue kucior.

Comu. HoMeHnknaTypa coneil (MexIyHapoaHas U TpuBUaibHas). OU3NUECKHE U XUMUYECKHE
cBoiicTBa cosel. [lonyuenue coineil.

['eneTnyeckas cBsI3b MEXKIYy KilacCaMU HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKUI HKCIIEPUMEHT: KaUECTBEHHOE ONPE/IEIICHNE COAEPkKAHMsI KUCIOPOia B BO3AYXE;
MOJIyueHue, COoOMpaHHe, paclo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa; HaOII0JACHHE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHUS BOSHHUKHOBEHHSI M TIPEKPAICHUSI TOPEHUS
(moxapa); 03HaKOMJICHHE ¢ 00pa3[aMi OKCHJIOB U OMTUCAaHUE UX CBOWCTB; MOJTYYCHHE, COOMpaHue,
pacno3HaBaHUE U U3yYEHHE CBOMCTB BOJOPO/a (TOPEHHE); B3aUMOAEHCTBHE BOJIOPOIA C OKCHUIIOM
Meau(Ill) (BO3MOXHO HCIIONB30BAaHME BHUAEOMATEPHATIOB); HaONIOJEHHE OOpa3lOB BEIIECTB
KOJIMYECTBOM | MOJIb; HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C PA3TUIHON
PacTBOPUMOCTBIO; IPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10JIel paCTBOPEHHOTO
BEIIECTBA; B3aMMOJCHCTBHE BOABI C MeTaUlaMu (HaTpueM W KaiublueM) (BO3MOXKHO
UCIOJIb30BAHUE BHUJCOMATEPUAIIOB); OIPEEICHUE PACTBOPOB KUCIIOT U IIEJIOYEH C MOMOIIbIO
WHAMKATOPOB; HCCJENI0BaHWE O00pa3lloB HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB;
HaOJIO/ICHNE M3MEHEHHSI OKPAacKM WHAMKATOPOB B PACTBOpPAX KHUCIOT M IIENOYCH; M3yueHHUE
B3auMozeicTBusa okcuna menu(ll) ¢ pacTBopom cepHOM KUCIOTHI, KUCJIOT C METaJUIaMU, PEaKIIUi
HEWUTpanu3aluu; NoJIyueHHe HEPACTBOPUMBIX OCHOBAaHUM, BHITECHEHHUE OJIHOIO METaJljia JIPyruM
W3 pacTBOpa COJIM; pEHIEHUE SKCIHEPUMEHTAIBHBIX 3a7ad 0 TeMe «BaxHennme Kiaccsl
HEOPraHUYECKUX COCAUHEHUIN.

IMepuoguveckuii 3akon u Ilepuoguveckass cucrema xumudeckux 3jemeHtos /I, WU.
MenpaeseeBa. CtpoeHne aToMOB. XUMH4YeCKasl ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBbie TOMBITKU KiIacCH(PHUKAIMN XUMHYECKHX 3JIeMEHTOB. [IoHATHE O TpyMIax CXOJIHBIX
3JIEMEHTOB (LEJIOYHbIE U MIETOYHO3EMETbHBIE METAJUIbI, FAJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U TUIPOKCHUIBI.



[Iepuonnueckuii 3akoH. [leprnonnueckas cucrema xumuyeckux aneMenToB /. . Menzaeneesa.
Kopotkonepuoanass u jnmuHHONepuoaHas ¢opmbl llepuonnyeckoil CUCTEMBI XUMHUYECKUX
anemeHToB [I. 1. Menneneesa. Ilepuoast u rpynmnsl. U3n4eCKuid CMBICI IOPSAAKOBOIO HOMEPA,
HOMEPOB MEPHUOJA U TPYIIILI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX s1ep. M3oronsl. DnekTpoHbl. CTpOEHUE IIEKTPOHHBIX
obonouek artomMoB mepBbIX 20 xumudeckux diemMeHTOB Ilepuommueckoit cucremsr /Jl. U.
MenaeneeBa. XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA 110 €ro MoJIoKeHuto B [lepuoanueckoit
cucteme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pajlyca aTOMOB XMMHMUYECKHUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpynmnaM M nepuojaMm. 3HadeHue Ilepuogmueckoro 3akoHa W
Ilepponnueckoil CUCTEMBI XMMHMUYECKUX DJIEMEHTOB I pa3BUTUSA HayKu W npaktuku. JI. WM.
MenpeneeB — y4€HbINA U TpaXKJaHUH.

Xumnueckas cBsi3b. KoBasieHTHas (TOJIipHAst M HETIOJISIPHAS ) CBSA3B. DJIEKTPOOTPULIATETIbHOCTh
XUMHUYECKHX AIeMEHTOB. MIOHHas CBS3b.

Crenenb okucineHus. OKMCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl okucienus u
BOCCTaHOBJEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH OSKCIEPUMEHT: HU3yYeHHE OOpaslloB BEIIECTB METAUIOB M HEMETAIlIOB;
B3aUMO/ICHICTBUE THJIPOKCUAA LIMHKA C pPACTBOPaMHU KHCIOT M ILIEIOYEH; IPOBEICHHUE ONBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUuil (ropeHue, peakuuu
Pa3NoKeHUs, COCAMHEHHUS ).

Me:xnpeaMeTHble CBA3U

Peanu3zanus MeXIpeIMETHBIX CBSA3EH IPU U3yYEeHUH XUMHHU B 8 KJlacce OCYIIECTBIISETCS Yepe3
WCIOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M TOHITHH, SBISIOMINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAYYHBIC MOHATHSA: Hay4HBIH (DakT, TUMOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KiaccU(UKalus, MNEePHUOJUYHOCTh, HAOIIOACHHUE, SKCIEPUMEHT, MOJEIHPOBAHHE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIWA, H30TOIIbI,
PaZOaKTHBHOCTh, MOJIEKYJa, OSJEKTPUYCCKHIA 3aps], BEIIECTBO, TEJO, OO0BEM, arperaTHoe
COCTOSTHUE BEIEeCTBA, ra3, (PU3WYECKHE BEIUYMHBI, €IUHHUIIBI U3MEPEHUS, KOCMOC, MIAHETHI,
3BE3151, ComHIIe.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE MOPOJbL, MOJIE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XUMHMYECKas peaKkuust

[Iepnonnueckuii 3akoH. [lepnoandeckas cuctema xuMu4yeckux 351eMeHToB J[. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX AIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, Kalus, KaJblUsl U UX COEJIMHEHUN B COOTBETCTBHM C IOJIO)KEHHEM DJIEMEHTOB B
[leproanueckoii cUCTEME U CTPOEHUEM MX aTOMOB.

CTpoeHue BelecTBa: BHUJbl XUMHYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKY U BUIA XUMUYECKOU CBS3H.

Knaccudpukanus ¥ HOMEHKJIATypa HEOPraHMYECKHX BeUIECTB (MEXAyHapoaHas U
TpUBHAJIbHAs). XHMMHMUYECKHE CBOMCTBA BELIECTB, OTHOCSIUMXCS K pa3iIu4HbIM KjaccaM
HEOPraHMYECKUX COCIUHEHUN, TEHETUUECKAs CBA3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanuss XuMUYECKHX peakiuii MO pa3ivYHbIM IpHU3HAKaM (10 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIUU BEILIECTB, [0 TEIIOBOMY 3((DHEKTyY, IO U3MEHEHUIO CTENEeHEe OKUCIIEHUS
XUMHYECKHX OJJIEMEHTOB, IO O0OpaTUMOCTH, II0 Yy4YacTHIO Karajau3aropa). OK30- H
SHIOTEPMHUUYECKHUE PEAKIUHU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsitne o ckopoctn xumMHuecKo peakuuu. [lonstHe 00 OOpaTHMMBIX M HEOOpPATHMBIX
XUMUYECKUX peakiusax. lIoHsTHe O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonstue o



XUMUYECKOM paBHOBeCHUU. DakTOpbl, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud u
MOJIOKEHNE XMMHYECKOTO pPaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE  PEaKLMH, JJIGKTPOHHBIM  OallaHC  OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YPAaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIyii ¢ UCTI0JIb30BaHHUEM METO/IA IIEKTPOHHOTO OanaHca.

Teopust 3MeKTPOIUTUYECKON TUCCOLMAIMHN. DJIEKTPOIUTHI U HE- ANMEKTponuThl. KaTnonsl,
AHUOHBL. MeXaHU3M JUCCOIMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOU CBsA3U. CTeneHb
nuccouranuu. CuibHbIe U caa0ble 3JIeKTPOIUTHI.

Peakuiun noHHOTO OOMEHa. YCJIOBHUSI MPOTEKAHUs PEaKIMil MOHHOTO OOMEHa, MOJHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMsS peakuuil. CBOMCTBa KHUCIOT, OCHOBAHUN M COJIE B CBETE
MPEACTaBICHUH 00 SIEKTPOIUTHUYECKOW Iuccoumanuu. KadecTBeHHBIE pEaKIMU Ha HWOHBI.
[TonaTue o ruIpoIn3€e CoJIeH.

XUMUYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C MOJECISAMH KPUCTAUIMYECKUX PEMIETOK
HEOpPraHMYECKHX BEIIEeCTB — METAJJIOB U HEMETAJUIOB (TpaduTa U aiMasa), CIOKHBIX BEIIEeCTB
(x7opuaa HaTpHUs); UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIIUH OT BO3IEHCTBUS
paznuYHbIX (HAKTOPOB; HCCIEAOBAHUE DIEKTPOIIPOBOAHOCTH PACTBOPOB BEUIECTB, Ipoliecca
JUCCOLIMALIMM KHUCJIOT, WLIeJIoued M cosied (BO3MOYKHO HCIIOJIb30BAaHHUE BHUAEOMATEPHUAIIOB);
MIPOBEJICHUE OMNBITOB, WJUTIOCTPUPYIOIIUX TMPU3HAKH MPOTEKAaHUs peakluid HMOHHOro oOMeHa
(oOpa3zoBaHme ocalka, BBIIEICHHE Ta3a, 00pa3oBaHME BOJBI); OMBITOB, WJUTIOCTPUPYIOMINX
MPUMEPbl  OKHCITUTENIbHO-BOCCTAHOBUTENBHBIX pEaKIHil (FOpeHHe, peaklud pPas3IoKEeHHUs,
COEJIMHEHUS ); paCIIO3HABaHHE HEOPTaHMUYECKUX BEILECTB C IOMOILBIO KaUECTBEHHBIX pEAaKLIUi Ha
HOHBI; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTasibl M UX coeIUHEHNS

OO6mas xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTEEHU
okucyeHusa. CtpoeHue u (u3NYECKUe CBOMCTBA MPOCTHIX BEHIECTB — TaJlOT€HOB. XUMUYECKUE
CBOICTBa Ha mpuMepe Xxjopa (B3aUMOJEWCTBHE C MeTa/llaMd, HEMeTaJUIaMH, IIeI0YaMu).
Xnoposogopona. CossiHasi KUCIIOTa, XMMUYECKHE CBOWCTBA, MOJIy4eHUE, TpUMeHeHue. JlelicTBre
XJIOpa W XJIOPOBOJOPOJa Ha OpPraHU3M YeNoBeKa. BakHeWlIinne XJIOpHUIbl U UX HaXOXKICHUE
B IIPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMS.

CtpoeHue U QU3NYEeCKUue CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPhI. AJIOTPOIHbBIE
Moau(pUKAIIMU KUCJIOpOJa U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOCHHE,
¢busnueckue U XxuMudeckue cBorcTBa. OKCUABI Cepbl KaK MPECTaBUTENN KUCIOTHBIX OKCHUIOB.
CepHas kucnora, (GU3MYECKHE U XMUMHYECKHE CBOMCTBaA (OOIIME Kak MpEeACTaBUTENS Kiacca
KHCJIOT U cienuduyeckue). XMMHUYECKUE peakiiy, JIeKalle B OCHOBE IPOMBIIIUIEHHOTO CII0C00a
nosiyueHusi cepHoi kuciaotel. [Ipumenenue. Conu cepHOM KUCIOTHI, KAUE€CTBEHHAsI peaKlys Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCOUHEHUH B HpUpoAe. XUMHUECKOE 3arpsi3HEHHE
OKpY)Kalolled cpeabl COECIUHEHUSIMU Cepbl (KUCIOTHBIE MOXAM, 3arpsA3HEHHE BO3JyXa U
BO/I0EMOB), CITIOCOOBI €r0 NPEAOTBPALLCHHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepPHbIE CTETICHU OKUCIICHUS.

A3o0T, pacpocTpaHeHue B IpUpo/e, GU3NIeCcKre 1 XUMUIECKHE cBocTBa. KpyroBopor azora
B Iipupojie. AMMUaK, ero GU3NuecKue 1 XUMHUUYECKUE CBOICTBA, MojydyeHue u npuMmeHenne. Comu
aMMOHMSI, UX (PU3MUECKHEe U XMMUYECKUE CBOWCTBa, npuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHUSA. A30THAs KUCIIOTA, €€ MoyyuyeHue, Gu3n4eckue 1 XuMU4ecKrue cBoicTBa (oomue
KaK TpeICcTaBUTeNs Kilacca KUCIOT U crneuuduueckue). lcmnonbzoBaHue HUTPATOB U coJied
aMMOHHMSI B KQUeCTBE MUHEPATIBHBIX YA0OpeHU. XMMHUECKOe 3arpsa3HEHIE OKPYKAIOUIeH cpepl
COEJIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsiI3HEHUE BO3/lyXa, [IOYBBI U BOJIOEMOB).

Docdop, amnoTponHsie Moaupukanuu Gochopa, Gu3nUecKre U XuMUIecKne cBoiicTBa. OKcu
dbocdhopa(V) u dochoprHas kuciora, (GU3MIECKHE U XUMHUYECKHE CBOKHCTBA, IOJy4YCHUE.
HcnonwzoBanue ¢pocdaToB B KaueCTBE MUHEPATBHBIX YIOOPECHUN.



OOmast xapaktepucTuka dj1eMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHMUS.

VYraepon, amioTponHble MOAUGBHUKAIMM, PACIPOCTpPAHEHHE B MpHUpone, (U3NYEeCKUe U
XUMUYeCKne cBoicTBa. Ancopoumsi. KpyroBopor yriepoaa B npupoae. OKcuapl yrieponaa, ux
¢usnyeckue M XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKHUBbIE OPraHU3MBbl, MOJY4YECHUE
Y IpUMEHEHNEe. DKOJOTHYECKHUE MPOOJIeMbl, CBs3aHHbIE ¢ okcuaom yriepoma(lV); rumotesa
r7100a7bHOTO MOTEIJICHNUsT KJIMMAaTa; MapHUKOBBIM 3¢ ¢dekT. YroiabHas KHCIOTa M €€ COJH, UX
¢u3nueckue U XMMHUYECKHE CBOMCTBA, MOJydeHHE M npuMmeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MoHBL. Mcnoap3oBaHre KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIIIEHHOCTH U CETECKOM
XO35MCTBE.

[lepBoHauanbHble MOHATUS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSX Yriepoja
(MeTaH, 3TaH, STHJIEH, alleTWIEH, 3TaHOJ], TJIMLEPHUH, yKCycHas KucioTa). Mx cocrtaB u
xuMudeckoe crtpoeHue. [loHATHEe O OMONIOTMYECKM BaXXHBIX BEIIECTBaX: XHUpax, OeJKax,
yriaeBoJlax — W HMX pPOJM B KU3HHM 4YelloBeKa. MarepualbHOE €IUHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COEAUHEHHUI.

Kpemnnii, ero pusnueckre 1 XUuMUYECKHE CBOWCTBA, MOTyYeHUE U TpuMeHeHue. CoeqnHeHus
KpemHHA B npupoze. Obue npencrasieHus 06 oxcune kpeMuusi(IV) u kpeMHHEBOW KUCIIOTE.
CunukaTel, WX HCHOJb30BaHME B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHeiiue
CTPOUTENFHBIE MaTepUalibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. IIpobiemsl
0e30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

XUMHUYECKUH IKCTIEPUMEHT: U3yueHHE 00pa3I0B HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCIIOTHI; MPOBEICHNE KAaUYECTBEHHBIX PEaKlUi Ha XJIOPHUI-UOHBI M HAOIIOJACHHE MPU3HAKOB MX
MIPOTEKAHHUS; OIBITHI, OTpaXKarolue (PU3NYECKUE U XUMHUYECKHE CBOICTBA TaJIOTEHOB U HX
COoeMHEHUN (BO3MOXHO HCIOJIB30BAaHUE BHUAEOMATEPUATIOB); O3HAKOMJIEHHE C O0pasnamu
XJIOPUAOB (TaJOTE€HUIOB); O3HAKOMJICHHE C 00pasliamMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO
HCIIOJIb30BaHKE BHIEOMATEpUANIOB); HAOIIOACHHE TIpoliecca O0yTIIMBaHUS caxapa Mol IeHCTBUEM
KOHILEHTPHUPOBAHHON CEPHOM KUCJIOTHI;, U3y4YE€HUE XMMHUYECKHUX CBOMCTB pa30aBieHHON CepHOU
KHCIIOTHI, TIPOBEJCHHE KAYECTBEHHOH peakinu Ha cynb(arT-uoH U HaONIOJIeHHE MpH3HaKa eé
MIPOTEKAaHNs; O3HAKOMJIEHHE C (PU3NYECKMMH CBOMCTBaMM a30Ta, (ochopa W UX COEAUHEHMI
(BO3MOKHO HCTIONIB30BAHKE BHIEOMATEPUANIOB), 00pa3aMu a30THHIX U (hOCHOPHBIX yI10OpeHuil;
MoJIyueHue, coOupaHue, paclo3HaBaHUE W U3YYEHHE CBOMCTB aMMHakKa; IPOBEJIECHUE
KaueCTBEHHBIX peaKInii Ha MOH aMMOHHS U (hochaT-uOH U U3ydeHHE MPU3HAKOB UX MPOTEKAHMUSI,
B3aMMOJICHCTBUE KOHIEHTPUPOBAHHON a30THON KHUCIOTHI C MEJbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUAIIOB); H3y4CHHE MOJeNIell KpUCTAJUIMYECKUX pelIéToK anMmasza, rpadura,
(dyniepeHa; 03HAKOMJICHHE C MTPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
YIIIEM U yCTPOHCTBOM IPOTUBOT'a3a; MOJIy4eHUE, COOUpaHue, pacliO3HaBaHUE U U3YUEHHE CBOWCTB
YIJIEKUCIIOr0 Tra3a; IPOBEIEHHE KAayeCTBEHHBIX peaklUUid Ha KapOOHaT- W CHJIMKAT-HOHBI
U U3yYEHUE TIPU3HAKOB UX NPOTEKAaHUs; O3HAKOMIIEHHE C MPOAYKIMEH CHIMKATHON
MIPOMBIIIJIEHHOCTH; PEIICHHE SKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BaxxHeillne HeMeTasulbl U UX
COEIMHEHUS.

MeTtanibl M X COeIMHEHHS

OOw1ast XxapakTepUCTUKAa XUMHUUYECKUX IEMEHTOB — METAJIJIOB HA OCHOBAaHMU UX TOJO0KESHUS
B Ilepuonnueckoit cucreMe xumuueckux siaeMmeHToB [. M. MenzaeneeBa U CTpOCHHUS aTOMOB.
Crpoenne metaoB. Metamnueckas CBA3b M MeETaUIMYECKas KPUCTAJUIMUECKAs PELIETKA.
DJIEKTPOXUMUYECKUN pAJl HANpsOKEHU MeTaioB. Du3nyeckne M XUMHUYECKHE CBOMCTBA
MeTayuioB. O0mmue crnocoObl Moay4eHus: MeTauioB. [loHATHE O KOPPO3UM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyryH, MIOPAIOMUHUN, OpOH3a) M HX
[IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[llenounble MeTaIbl: IOJI0)KEeHUE B [lepronnueckoi cucteMe XuMudeckux snemenToB [, U.
MenpeneeBa; CTpOEHME HX aTOMOB; Haxo)KJeHue B Inpupoae. PU3MUECKHE U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUAB U TUAPOKCUABI HATpUs U Kaius. [IpumeneHue
LIEJIOYHBIX METAJJIOB U UX COEUHEHUH.



[[{ennouHO3eMeNbHBIE METAMIBI MAaTHUM U Kajdblui: moJjiokeHue B llepuoguueckoit cucreme
xuMuueckux snemeHtoB . M. MenpeneeBa; cTpoeHHWE MX aTOMOB; HAXOXICHUE B MPUPOJE.
dusnueckre U XUMHYECKUE CBOMCTBA MAarHus W Kajlblusl. BakHeHIlne coeqUHEHHUS KaabllUsd
(oxcum, ruapOKCUa, coiu). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Antomunuii: nonoxeHue B Ilepuogmueckoil cucteme XumHuueckux asemeHtoB JI. U.
MeHeneeBa; cTpoeHHE aTOMa; HaXOXAeHHE B mpupojae. Ousndyeckne u XUMHUYECKHE CBOMCTBA
amroMuHS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: nonoxenue B [lepnoanueckoi cucteme xumudeckux sinemenToB . 1. Menneneena,;
CTPOCHHME aTOMa; HaxoXJeHue B mpupoge. Du3znyeckre M XUMUYECKHE CBOMCTBA >KEJe3a.
Oxcupl, Tunpokrcunl u conu xxenesa(ll) u xenesa(Ill), ux coctas, CBOMCTBA 1 TIOJTyUCHHE.

XUMUYECKUN OKCIIEPUMEHT: O3HAKOMIIEHHE C O00pa3laMi METaUIOB H CIUIABOB, HUX
(¢u3MuecKUMU CBOWCTBAMH; M3y4EHHE pPE3yJbTaTOB KOPPO3UH METauioB  (BO3MOXKHO
WCIIOJIb30BaHNE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbIUs U HATPUs
C BOJIOM (BO3MOKHO MCITOJIb30BAaHUE BHICOMATEPHAIIOB); HCCIICIOBAHUE CBOMCTB JKECTKOU BOJIBI;
IpoLecca TOpPEHMsl JKejle3a B KHUCIOPOAE (BO3MOXHO HCIIOIB30BAHME BHJIEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PeaKIUii Ha HOHBI (MarHus, KaJublus, aIIOMUHNSA, IUHKA,
xenesa(ll) u xeneza(lll), meau(Il)); HabmroieHNE U ONTMCAHKE TTPOLIECCOB OKPAIIMBAHMS IIJTAMEHU
MOHAMH HATpUs, Kallusl U Kanblins (BO3MOXHO HCIIOJIb30BAHUE BUI€OMATEPUATIOB); HCCIIEIOBAHHE
aM(pOTepHBIX  CBOWCTB THIPOKCHJA AIOMHHHAS W THUAPOKCHIA [MHKA, pEIIeHUE
JKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxkHelnme MeTamibl U UX COSAUHEHUS».

XuMus H OKpPY:KaoIas cpeaa

HoBele MaTtepuansl 1 TeXHOJIOTMU. BemecTBa u MaTepuabl B IOBCETHEBHOM KM3HU YEJIOBEKaA.
Xumusi ¥ 310poBbe. be3zornacHoe HCMONB30BaHHE BEIIECTB U XUMHUYECKUX PEAKIUil B OBITY.
[lepBasg mnomoue MNP XUMHUYECKHX OKOrax | oTpaBieHUsAX. (OCHOBBI 3KOJIOTMYECKOMN
TPAaMOTHOCTH. XHUMHUYECKOE 3arps3HCHHE OKpYXKaromiel cpenbl (mpeneiabHas JAOoMmycTHMast
koHneHTpanus Beuiects — [1/1K). Pois xuMuu B pemieHuN 3K0J0THIECKUX TPOOIIEM.

[IpupoaHbie MCTOYHHMKHU YTIJIEBOIOPOJOB (Yrojib, MPUPOIHBIM Ta3, HEPTH), MPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH.

XUMHYECKUN SKCIEPUMEHT: M3yUYeHHE OOpa3IoB MaTepuajioB (CTEKIJIO, CIUIABbl METAILIOB,
MOJIMMEPHBIE MaTepUabl).

MexnpeaMeTHble CBSI3U

Peanuzanus MexxnpeIMeTHbIX CBA3EH MPU U3YYEHUH XUMHUH B 9 KJ1acce OCYIIECTBIISIETCS Uepes3
WCTIONB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHUN, TaK W TIOHSITHH, SBIISIOITIXCS
CUCTEMHBIMU I OTHAEJbHBIX MPEIMETOB €CTECTBEHHO-HAy4yHOro IMKJIa. Peanuzauus
MEXKIIPEAMETHBIX CBSI3€M NP M3YYCHMM XMMHUM B 9 Kjacce OCYHIECTBISETCA —4epes
WCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U TOHSATUH, SBISIONIUXCS
CHUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO IIUKJIA.

OO01mure ecTecCTBEeHHO-HAyYHbIE TIOHSTHS: HAyYHBIA (akT, TUMOTE3a, 3aKOH, TEOpHs, aHAJH3,
CUHTE3, Kiaccu(UKaIus, TMEPUOJUIHOCTh, HAOIIOIEHNEe, SKCIEPUMEHT, MOICIMPOBAHUE,
M3MepeHue, MOJIeIb, IBJICHHE, TAPHUKOBLII 3P PeKT, TEXHOIOTHSI, MaTepHAIIbI.

®dusuka: MaTepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUI, H30TOIIbI,
paauMOaKTUBHOCTb, MOJIEKYJA, JJIGKTPUUECKUH 3apsii, MPOBOJAHUKH, IOJYIPOBOJHUKH,
TUDJIEKTPUKU, (OTORJIEMEHT, BEIIECTBO, TeJIO, 00bEM, arperaTHoe COCTOSHHE BeEIleCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAITMYECKAs! PeIIETKA, CIUIaBbl, (PU3NYECKIe BETMUNHBI, € TUHULIBI
U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COMIHILE.

Buonorusi: Qortocuntes, apixanue, Ouocdepa, dKOcHUCTEMa, MHUHEpaJIbHBIE YHIOOpEHUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, runpochepa, MUHEpaIIbl, TOPHBIE MTOPO/bI, MOJIE3HbIE HCKOIIAeMBbIE,
TOIUIMBO, BOJHBIE PECYPCBHI.

INVNTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI




N3yyenne xumum B §8-9 Kiacce HampaBieHO Ha JOCTIKEHHE OOY4YarOIIMMUCS JTMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOEHHUS y4EOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE pe3yJabTaThl OCBOEHHUS IPOrpamMMbl OCHOBHOrO oOmiero o0pa3oBaHUS
JOCTUTAIOTCS B XOJIe O0yUeHUs] XUMHH B €MHCTBE Y4eOHOUM M BOCIUTATEILHON NESITeIbHOCTH
Opraau3anuu B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUUCKUMU COIMOKYJIBTYPHBIMH 1 TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpPaBHJIAMU M HOPMaMU TMOBEACHUS U
CIOCOOCTBYIOT IpOIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLMATIN3AIINN 00yUYaIOIIUXCS.

JIM9HOCTHBIE PE3yNIbTATHI OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YUCJIC B YACTH:

IlaTpuoTHYECKOTr0 BOCIUTAHUS

1) IEHHOCTHOTO OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U HAyYHOMY
HacJeIni0, MOHUMAaHMs 3HAUYEHHUS XUMHYECKOW HayKd B KM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(OpPMAIUEH O MEepPeaOBBIX AOCTHIKCHHUSIX M OTKPBITHSIX
MHPOBOM M OTEUECTBEHHOW XMMMHU, 3aMHTEPECOBAHHOCTH B HAayUHBIX 3HAHUSX 00 yCcTpoWCTBE
MUpa U 00IECTBA;

I'pa:xknanckoro BoCnMTaHus

2) mpeACTaBIEHUS O COIHUAIBHBIX HOPMax M MPaBUIAX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, yueOHO-
UCCJICIOBATEIILCKOM, TBOPUYECKOM U APYTUX BUJAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM
COBMECTHOM [NI€ATEIbHOCTH MPHU BBITOJHEHUU Y4Y€OHBIX, MO3HABATEIbHBIX 3a/1a4, BBHIOJHEHUH
XUMUYECKHUX IKCIEPUMEHTOB, CO3/IaHUU YYCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO
U B3aUMOIIOMOIIM B TMpOLEcCe 3TOH ydeOHOU AesTeNbHOCTH; TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHUE U MOCTYIKU CBOMX TOBAPHINEH C TTO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCIIEACTBHIA MOCTYIKOB;

eHHOCTH HAYYHOI0 MO3HAHUSA

3) MHpPOBO33PEHYECKMX TPEICTABICHUH O BelIeCTBE M XUMHUYECKOW  peaKIlvH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTaBISAIONIMX OCHOBY IS
MOHUMAaHUS CYITHOCTH Hay4YHOUH KapTUHBI MUPA; TPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUS TIPUPOIBI, B3AUMOCBS3SIX YEJIOBEKA C IPUPOIHOM CPEAOi, O POJIM XUMUHU B TIO3HAHUU
3TUX 3aKOHOMEPHOCTEN;

4) mo3HABaTEJbHBIX MOTHBOB, HAINpAaBJICHHBIX Ha MOJYYCHHE HOBBIX 3HAHHM IO XHMUH,
HE0OXOIMMBIX AJis1 OOBSICHEHUS HAOIIOJaeMbIX MTPOLIECCOB U SBICHUH;

5) mo3HaBaTeNbHOU, WHOOPMAITMOHHOW M YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HABHIKOB
CaMOCTOSITENIbHON PaboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOHN JHUTEpaTypol, JOCTYIMHBIMHU
TEXHUYECKUMHU CPEJCTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYUYEHHUIO M TMO3HAHUIO, JII0003HATEIHHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000Opa30BaHUIO, TPOSKTHOW M HMCCIIEIOBATEIBCKON ACSTEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJICHHOCTH U YPOBHsI OOyUYECHHUsI B TajbHEHIIIEM;

@®opMHPOBAHUSA KYJbTYPbI 310POBbSI

7) 0CO3HaHUS LICHHOCTHU U3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKHU
Ha 370pOBBIH 00pa3 >KMU3HMU, OCO3HAHUS TIOCJIEICTBUNH M HENPUATHS BPEAHBIX MPHUBBIYCK
(ynotpebneHuss anKoroiyisi, HApKOTUKOB, KypeHHs), HEOOXOJAMMOCTH COOIIOJICHUS TPaBUI
0€301acCHOCTH MPU 0OPAIIEHUN ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEATbHOU KU3HHU;

Tpyaosoro BocnuTaHus

8) uHTEepeca K MPaKTUYECKOMY M3YyUEHHUIO MpodeccHii U TpyAa pa3IndHOro pojia, yBaKeHUE K
TPYIYy U pe3yabTaTaM TPYyJ10BOM JeATeIbHOCTH, B TOM YMCJIE Ha OCHOBE MPUMEHEHUS IPEAMETHBIX
3HAHMW 10 XHUMHH, OCO3HAHHOTO BBHIOOpAa WHIMBUIYaIbHOW TPACKTOPUU MPOJOKEHUS
o0Opa3oBaHusl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHWMHHU, OOIIECTBEHHBIX
UHTEPECOB U NOTPEOHOCTEH; YycHemHoW mnpodeccHOHAbHON NeATeIbHOCTH U Pa3BUTHS
HEO0OXOIMMBIX YMEHUH; TOTOBHOCTh aIallTUPOBATHCS B TPO(ECCHOHAIBHOM cpejie;

IKOJI0rMH4eCKOro BOCIIUTAHUSA



9) 9KOJIOTHYECKH 11€7€CO000Pa3HOr0 OTHOIICHHUS K MPUPO/IE KaK UCTOYHUKY KHU3HH Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHMSI, MOHUMAaHUs IIEHHOCTH 30pOBOro M Oe3omacHoro obpaza »KHU3HHU,
OTBETCTBEHHOI'0 OTHOLICHUS K COOCTBEHHOMY (PHU3MUYECKOMY M TCHUXHYECKOMY 3/0POBBIO,
OCO3HAHUS IICHHOCTH COOJIIOJICHUS TIPaBWJI O€30MaCHOTO MOBECHHUS TIPU pabOTe C BEIIECTBAMH,
a TaK)K€ B CUTYyallUsX, YTPOKAIOIIKX 340POBbIO U JKU3HU JIIOEH;

10) cnocoOHOCTH TPUMEHSATD 3HAHUSI, TIOTydaeMble TPU U3YUYEHUU XUMHUH, JIJIS pellieHus 3a/1a4,
CBA3aHHBIX C OKPYKAIOLIEH IIPUPOJHON CPENOM, IIOBBILICHUS YPOBHS 3KOJIOTHYECKOU KYJIBTYPHI,
0CO3HaHMs INI00AIIBHOTO XapaKTepa SKOJIOTMYECKUX ITPOOJIEM U IMyTel uX peleHus HoCpeICTBOM
METOJI0B XUMHUHU;

11) SKOJOrMYeCKOro MBIIUIEHUS, YMEHHMsI PYKOBOJACTBOBATbCA MM B I103HABaTEJIbHOM,
KOMMYHUKAaTUBHOHN U COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranmpeaMETHBIX pe3yIbTaTOB BBIICISAIOT 3HAYMMbIe Ui (OPMHPOBAHUS
MHPOBO33PEHHsI OOICHAYYHBIC MOHATHS (3aKOH, TEOPHSs, MPUHIIMI, TUIOTe3a, (aKT, CUCTEeMa,
MPOLIECC, AKCIEPUMEHT U JIp.), KOTOPHIE HCIONB3YIOTCI B E€CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaMeTax ¥ TMO3BOJISIIOT Ha OCHOBE 3HAHWW M3 ATUX MPEIMETOB (DOPMUPOBATH MPEICTABICHHE O
LIEJIOCTHOM HayyHOW KapTHMHE MMpa, U YHHUBEpCaJbHbIE ydeOHbIE NelCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISITHBHBIC), KOTOpbhle obOecrneunBaroT (OpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIHLHOCTH.

MertanpeamMeTHble pe3yIbTaThl OCBOSHUS 00pa30BaTeIbHON MPOrPaMMbI 110 XUMHH OTPaXKarOT
OBJIAACHUC yHI/IBepcaJIBHLIMI/I ITIO3HaBAaTCJIIbHBIMU I[€I>'ICTBPISIMPI, B TOM YHUCJIC:

ba3oBbIMH JIOTHYECKHMH e CTBUSIMHA

1) yMeHI/IGM HUCIIOJIB30BAaThH HpI/IéMBI JIOTUYECKOI'O MBIIIJICHUS HpI/I OCBOCHHUHN 3HaHI/II>'II
pPacKpbIBATh CMBICII XUMUYECKUX MTOHITHI (BBIACIATH UX XapaKTEePHbIE MPU3HAKU, YCTAHABIUBATD
B3aNUMOCBA3b C I[pyrI/IMI/I HOHS[TI/DIMI/I), HUCIIOJIB30BATh IIOHATHUA OIS O6"I)$ICHCHI/I$I OTOCIIBHBIX
(hakTOB U SBJICHUIT; BLIOUPATh OCHOBAHUS U KPUTEPUU TSI KITACCH(PUKAIIUU XMMHUUYECKHUX BEIIECTB
N XUMHNYCCKHX pCaKHI/II\/JI; yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeI[CTBGHHI)Ie CBsSI3U MC)KI[y O6”I)GKTaMI/I
W3YYEHUS, CTPOUTH JIOTMUECKHUE PACCYKICHUS (MHIYKTUBHBIC, NEAyKTUBHBIC, 1O AHAJIOTHH);
JA€J1aTh BBIBOJbBI U 3aKJIFOUYCHUS,

2) yMeHHeM MPUMEHSThH B IMpoliecce MO3HAHMs MOHATUA (MIpeIMEeTHbIE U MeTarpeaIMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3YEMbIE B XUMHH, NpeoOpa3oBbIBaTh LIUPOKO
MPUMEHsSIEMbIE B XHMHH MOJICIbHBIC MPECTABICHHSI — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),

XUMHUYecKass (GopMmyna U ypaBHEHHE XHMHUYECKOM peakuud — TMpU peleHUuH ydeOHo-
[IO3HABATENIBHBIX 3a4ad; C Y4YETOM OTUX MOJEIBHBIX IPEICTABICHUNA BBIABIATE U
XapaKTepU30BaTh CYILECTBEHHBIE MPU3HAKU M3YyYaeMBIX OOBEKTOB — XHMHUYECKUX BEUIECTB U

XMMHUYECKHX peakUuil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B U3yYaeMbIX MIPOLIECCAX U SIBICHUSX; IpeuiaraTh KPUTEPUU AJIs BBISIBICHUS ITHX
3aKOHOMEPHOCTEH M MPOTHBOPEYMI; CAMOCTOSTENBFHO BBIOMpATh CIOCOO pelieHus ydeOHOU
3a/1a4M (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMS], BBIOUPATh Hanbosee NoIXO0 NN ¢ yIETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB);

Ba3oBbIMHu Hccie10BaTEILCKUMH 1eHCTBUSIMU

3) yMeHueM HCHOIb30BaTh MIOCTABJIECHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IIO3HAHUSA, a
TaKK€ B KayecTBE OCHOBbI il (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

4) npuoOpeTeHHE ONbITAa IO IUIAHUPOBAHUIO, OpPraHHU3alMM U MPOBEACHUIO YUEHHUYECKUX
HKCHEPUMEHTOB: YMEHHE HAOII01aTh 33 X0JA0M IPOIecca, CAMOCTOSTENILHO TPOrHO3UPOBATh €TI0
pe3ynbraT, GopMyJIHpoBaTh OOOOUIEHHS M BBIBOJABI IO pe3ylibTaTaM IPOBEAEHHOTO OIIbITA,
HCCIIeIOBaHUs, COCTABIISITH OTYET O MPOJIeTaHHOM padoTe;

Padoroii ¢ undopmanueii

5) yMeHueM BIOMpaTh, aHATU3UPOBATH M MHTEPIPETHPOBATH HH()OPMAITUIO Pa3IMYHBIX BUI0B
1 $hopM IpesICTaBICHHS, TOJy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJIsipHAs JINTEepaTypa



XUMHYECKOT0 COIepKaHUs, CIPaBOYHbBIE MOCOOUs, pecypchl IHTepHETa); KpUTUUYECKU OIEHUBATh
MIPOTHBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM IPUMEHSATH Pa3INYHbIe METObI M 3aIIPOCHI IIPH MOUCKE U 0TOOpE HHPOPMAIUU H
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U IMO3HABATEIbHBIX 3314
OTIpeNIeIEHHOr0 THUIA; MPHOOpPETeHHE OIbITa B OOJACTH HCIIOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHH, OBJIaICHHE KYJIbTYpPOH aKTUBHOTO HUCIIOJIB30BAHMS PA3IMUHBIX
MOWCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBbHYIO (opMy MpeacTaBlIeHUsS
nH(pOpMallUd ¥ WUIIOCTPUPOBATH pEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMHM, JHarpaMMaMu,
npyrumu popmamu rpauky U ©X KOMOMHALIUSAMUY;

7) yMEHHEM HCIIOb30BaTh M aHAIM3UPOBATH B TPOIECCEe y4eOHOW W HCCIENOBAaTEIbCKOM
JESTEIBHOCTH HH(POPMAITUIO O BIUSHUW MPOMBIIUICHHOCTH, CEJTHCKOTO X031UCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOIIEeH MPUPOTHON CPEIBI;

YHuBepcalIbHBIMH KOMMYHMKATHBHBIMH e CTBUAMU

8) yMmeHweMm 3amaBaTh BOINPOCH (B XOJ€ AWAIIOTa W/WIW JUCKYCCHH) II0 CYIIECTBY
oOcyxmaemMoil Tembl, (OPMYIUPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIBHO BBIMOTHCHHUS
MPEITIOKEHHOM 3a/1a4H;

9) nmpuoOpeTeHwre OMbITa MPE3CHTAINH PE3YIHTATOB BEITIOTHEHHSI XUMHYECKOTO IKCIICPUMEHTA
(J1abopaTopHOTO OTBITA, JTA0OPATOPHOM PAOOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

10) 3aMHTEPEeCOBAaHHOCTH B COBMECTHOW CO CBEpCTHHKAMU T[IO3HABATEIBHOU H
WCCIIEIOBATENILCKON JEATEIBHOCTH TPU PEIICHHUH BO3HHKAIOMIMX MPOoOJeM Ha OCHOBE y4éra
OoOLIMX HMHTEPECOB W COTJIacoBaHUs MO3UIMH (0OCykaeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHAILIUS COBMECTHBIX JIEUCTBUM, ONpeIeTIEHUe KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJITHEHHOHW PaboTHI | JIp.);

YHuBepcaIbHBIMHU PeryJsSTHBHbIMH 1€ CTBUSIMHU

11) ymeHHreM caMOCTOSITENIBHO ONPEIEIIATh IIeNIU 1eITeIbHOCTH, JIAHUPOBATh, OCYIIECTBISTS,
KOHTPOJIUPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO JIESITEIBHOCTh, BHIOMpATH
HaubOonee 3¢ (HeKTUBHBIE CITOCOOBI pelieHNs Y4eOHBIX U TO3HABATEIBHBIX 3a]a4, CAMOCTOSATEIHHO
COCTaBJISITh WJIA KOPPEKTUPOBATH MPETI0KEHHBIN AITOPUTM JIEUCTBUM TP BBINIOJHEHUY 3aJaHHUI
Cc y4€TOM TMOJy4YeHHUs HOBBIX 3HAHMU 00 H3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIHUAX;
OLIEHUBATh COOTBETCTBHUE MOIYYEHHOI'O PE3YyJIbTaTa 3asiBJICHHOM 1I€JIN;

12) yMeHHEeM UCIONIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, IIpeijaraéMble B YCIIOBUH 3aJaHUN.

HNPEJMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3ydbTaTOB IO OCBOCHHIO OO0S3aTENBHOTO  COJCpPXKaHUS,
YCTAaHOBJICHHOTO JaHHOW TIPUMEpPHOW pabodueid MpOrpaMMoOM, BBIIETSIOT: OCBOCHHBIC
OoOydarolMMUCsl HAay4HbIE 3HAHUS, YMEHHS M CHOCOOBI NEWCTBUH, creuududeckue s
MpeIMeTHON o0nacTu «XUMHUS», BUIBl JEATEIBHOCTH IO IOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MTPUMEHEHHUIO B PA3JIMYHBIX y4EOHBIX U HOBBIX CUTYAIIHSX.

[IpenMeTrHble pe3yabTaThl OTPaXkarOT CPOPMUPOBAHHOCTH y OOYUYaAIOLIUXCS CIEAYIOIINX
YMEHHH:

8 KJIACC

1) packpvieams cmblci OCHOBHBIX XHMHYECKHX MOHSTHH: aTOM, MOJEKYJa, XMUMHUYCCKUM
3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U HEOJIHOPOAHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs M MOJICKYJSipHas Macca, KOJIMYECTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MaccoBasi J0JsI XMMHYECKOTO 3JIEMEHTa B COEJAMHEHUU, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEIBHOCTD, CTENICHb OKHCICHHS, XUMHUYECKas
peakuus, KiaccuUKanus peaklUuid: peakiMd COEIWHEHHUS, PEaKlUU Ppa3lIoKEHHUs, pPeaKIUH
3aMElICHHUs, PeaKui 00MeHa, 3K30- U SHAOTEPMHUYECKUE PEAKIINU; TEIUIOBOU 3((eKT peakiuu;



SIIPO aTOMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOUTalb, paglyC aToMa, XUMUYECKasi CBS3b,
MOJIApHAasi M HENoJIsipHasi KOBaJe€HTHAsl CBSA3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBas J10JIs1 BelIecTBa (MIPOLEHTHAs! KOHLIEHTPAIHs) B paCTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSTH
9TH MOHSATHUS TPU OTMIMCAHUU BEIIECTB U UX MPEBPAILICHUH;

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY JIJIsI COCTABJICHUs (POPMYIT BEIIECTB M YPaBHEHUI
XUMHYECKUX PEAKIUM;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OHHAPHBIX COCIHHCHHSX; CTCICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; MPHHAIC)KHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COeQWHEHHUH 1o (opmynaaM; BUJ XHUMHUYECKOW CBsA3M (KOBAJICHTHAass W HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSIX;

5) packpwieamo cmoica [epuogudeckoro 3axkona JI. . MenneneeBa: IeMOHCTPHPOBATH
MIOHMMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
[lepuoanueckoii cucreme; 3aKOHOB COXPaHEHHSI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaJIpO; OMHUCHIBATh U XapaKTepU30BaTh TAOMUIHYIO GOpMy
[lepuoanueckoit cuCTEMbI XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs nmoArpymnmna (A-
rpynma)» u «mnoboynas noxarpymmna (b-rpymma)y, maneie u OosbIIME TEPUOJBI; COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble nMetoTcs B Tabmuie «lleprogudeckas cucteMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBay ¢ YMCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHSI AaTOMOB XUMUYECKHUX 3JIEMEHTOB
(cocTaB u 3apsia sapa, o0IIee YUCIO SJIEKTPOHOB U paclpeiesieHUue UX MO IEKTPOHHBIM CIIOAM);

6) kraccuguyuposamv XAMUYECKHE DIICMEHTHI, HEOPraHUYECKHE BEIIECTBA; XMUMHYECKHUC
peakuuu (1o YUCIy U COCTAaBY YUAaCTBYIOIIUX B PEAKIMU BEIIECTB, IO TEINIOBOMY 3D (DEKTY);

7) xapakxmepuzoeams (onucvléams) OONIME XUMHYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TOJTBEPKIasi OMHCAHHE MPUMEPAMH MOJEKYISPHBIX yYpaBHEHUH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIUN;

8) mpoenoszuposams CBOWCTBA BEIICCTB B 3aBHCUMOCTH OT HMX KAuyeCTBEHHOTO COCTaBa;
BO3MOKHOCTH MPOTEKAHUsI XUMUYECKUX MTPEBPALLIEHUH B PA3JIMYHBIX YCIOBHSIX;

9) ebluUCIIMb OTHOCUTEIBHYIO MOJIEKYJISPHYIO W MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (hOpMyJsIe COeTMHEHHST; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakinu;

10) npumensims OCHOBHBIC OIEpAIMU MBICIUTEILHON NESTEIBHOCTH — aHallM3 M CHUHTE3,
CpaBHEeHHE, O0OOIIeHHe, CHCTEMaTU3alluio, KilacCU(UKAIMIO, BBISIBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIsSl U3YUEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIINI; €CTECTBEHHO-
Hay4YHble METOAbl IO3HAHMA — HaONIOJIEHHE, H3MEpeHHe, MOJACIUPOBAHUE, HKCHEPUMEHT
(peanbHBIN ¥ MBICIICHHBIN);

11) credoéame paBuaaM  TOJIB30BAHUS ~ XMMHYECKOW  IMOCYIOW ¥ J1aDOpaTOPHBIM
00opy/noBaHuEM, a TAKKE IPaBUIaM 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKIUSIMU
M0 BBIMOJHEHUIO Ja0OPAaTOPHBIX XHUMHUYECKUX OIBITOB MO TMOJYYCHHUIO U COOMpAHUIO
ra3000pa3HbIX BEMICCTB (BOIOPOJA M KUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C ONMpEAeIEHHON
MaccoBOM JOJE€H pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBaTb U IMPOBOJUTH XHMHUYECKUE
9KCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIbIO MHJIUKATOPOB
(maxkmyc, ¢peHondrasent, METUIOPAHXK U JP.).

9 KJIACC

1) packpvisams cmbici OCHOBHBIX XMMHUYECKHX TOHSITHNA: XUMHUECKUH 3JIEMEHT, aToM,
MOJIEKYyJla, HOH, KAaTHOH, aHWOH, IPOCTOE BEILIECTBO, CIJIOKHOE BEUIECTBO, BaJIEHTHOCTb,
3JEKTPOOTPULATEILHOCTh, CTENEHb OKHCIICHMS, XHMHUYECKas pEaKUus, XUMHUYECKas CBs3b,
TEIUIOBOM 3(PQEKT peakiuu, MoJb, MOJIIPHBIA 00BEM, pacTBOP; AMEKTPOJIUTHI, HEAIEKTPOIUTHL,
IEKTPOJINTUYECKAsT JUCCOLMALUSA, PEaKIMM HOHHOIO OOMEHa, KaTajlu3aTop, XUMHUYECKOE
paBHOBecHe, 00paTUMbIe U HEOOpAaTUMBbIE PEaKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIH,
OKUCJIUTEIh, BOCCTAHOBHUTEIb, OKHCICHHUE M BOCCTAaHOBICHHUE, aJUIOTPOIHUsS, amM(pOTEPHOCTS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, WOHHAs, MeTaJuIMuecKas), KpHCTaJUIMYeckas pemérka,



KOppO3Msl METaJUIOB, CIUIaBbl; CKOPOCTb XHMMHUYECKOH peakiuH, NpeAesbHO JO0MyCTUMAas
konnentpanus (IT1J1K) Bemectsa;

2) unIoCmpupo6ams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUN (CM. 1. 1) U MPUMEHSATH
9TH MOHATHUS NPU ONMCAHUU BEUIECTB U UX MPEBPAILlCHUH;

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY JUJIsL COCTABJICHUs (POPMYIT BELIECTB M YpaBHCHUI
XUMHUYECKUX PEAKIUM;

4) onpedensms BaJCHTHOCTb M CTEIICHb OKHCJICHUS XMMUYECKUX 3JIEMEHTOB B COCIMHECHUSX
Pa3IUYHOIO COCTaBa; MPHUHAJJICKHOCTh BEIIECTB K OMNPENeIEHHOMY KJaccy COEIMHEHUH IO
(dbopmynaM; BUJI XUMHUYECKOH CBsI3U (KOBaJICHTHAs, MOHHAS, METAJUINYECKAsi) B HEOPTraHUYECKUX
COCJIMHEHUSX; 3aps/l MOHA MO XUMHUYECKOH (opmyre; XapakTep cpeibl B BOIHBIX PAacTBOpax
HEOPIraHUYECKUX COCAUHEHUN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

5) packpwisamo cmoica Iepuoandeckoro 3akona J[. 1. MenmeneeBa u 1eMOHCTPHPOBATDH €0
MIOHMMAaHKe: OIHUCBHIBATh M XapakTepu3oBaTh TaOnmuuHyro ¢opmy Ilepmoaudeckoil cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTrh MOHATHUS «rjaBHas noAarpymnna (A-rpynma)» u «mnoOouHas
noarpynna (b-rpymnma)y», manble u OOJbIINE TEPHOABI; COOTHOCHTH 0003HAYEHHs, KOTOPHIE
UMEIOTCA B TEPUOAMYECKO Tabiuile, ¢ YHCIOBBIMU XapaKTEPUCTHKaMH CTPOEHHUS aTOMOB
XUMHAYECKHX JIEMEHTOB (COCTaB U 3apsi[ SApa, 00IIee YUCIIO JIEKTPOHOB U pacipeesIeHHe UX 10
ANIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U
UX COCIMHEHHWH B MpeJesiaX MalbIX NEpHOJOB U TJABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

6) kraccuguyuposamv XAMUYECKHE DIICMEHTHI, HEOPraHUYECKHE BEIIECTBA; XMUMHYECKHUC
peakuuu (1Mo YKCIy M COCTaBYy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 deKTy, 1o
M3MEHEHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

7) xapaxmepuszosams (OMHCHIBATH) OOIIKE U CIENU(DUIECKHE XUMHUYECKUE CBOMCTBA MIPOCTHIX
Y CIIOYKHBIX BEIIECTB, MOJTBEPXK/1asi ONMCAHNE TIPUMEPAMH MOJIEKYJISIPHBIX 1 HOHHBIX YpaBHEHHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

8) cocmasnsime ypaBHEHHUSI DIICKTPOJUTUYCCKONW IHCCOLMAIMU KUCIOT, MISIOYeH U COJIeH;
MOJIHBIE M COKpAlIEHHBIE YypaBHEHUS peakluii HOHHOTO OOMEHa; YpaBHEHMS peaKIIHid,
MOATBEPIKAIOIINX CYIIECTBOBAHUE TE€HETHYECKOW CBSI3M MEXKAY BELIECTBAMHU pa3IMYHbIX
KJIACCOB;

9) packpwisams  cyuHOCHMb OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX ~ PEAKIIMHA  TTOCPEICTBOM
COCTaBIICHUS SNIEKTPOHHOTO OajaHca STUX PeaKIuii;

10) npoernosuposams CBONCTBA BEUIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS; BO3MOXKHOCTH
MPOTEKaHMUs XMMUYECKHX MPEBPALLCHUI B pa3IMYHbIX YCIOBUSX;

11) 6biuucisimes OTHOCUTEIBHYIO MOJICKYJISAPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa o (popMysie COeAMHEHHST; MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUETHI 110 YPaBHEHUIO XUMHUECKON PEAKIINH;

12) credoéame paBuiaaM  TOJIB30BAHUS ~ XMMHYECKOW  IMOCYIOW ¥ J1aOOpaTOPHBIM
00opy/noBaHuEM, a TAKKE IIPaBUIaM 0OpaIlleHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMU
[0 BBIMOJHEHUIO JAa0OPAaTOPHBIX XHWMHUYECKHUX ONBITOB IO TMOJYYEHHUIO M COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIEKUCIIOro ra3a);

13) npoeooums peakuum, NOATBEP)KAAIONINE KAYeCTBEHHBIH COCTAB PAa3IMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpPUA-, OpoMuA-, MOAWA-, KapOoHaT-, docdar-, cunmkar-,

cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI AaMMOHHS M HOHbl H3YYEHHBIX  METAJJIOB,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEILIECTB;
14) npumernsims OCHOBHBIC OIEpPALIMU MBICIHTEILHON NESTEIBHOCTH — aHalli3 M CHUHTE3,

cpaBHeHHe, 0000IIeHNEe, CHCTEMATH3aIINIO, BBISIBIICHHE TPHYMHHO-CIICACTBEHHBIX CBSI3€H — IS
HU3YyUCHUA CBOMICTB BCIIIECTB U XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHO-HAYYHbIC MCTO/bI ITO3HAHUA
— HaOII0ICHNEe, U3MEPEHHE, MOJIEITUPOBAaHNE, YKCTICPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumMmeHoBaHue pa3aejioB 1 TEM NMpPpOrpaMmmMmbl KoaunuyecTBO 4acos 3HeKTp0HHI>Ie
n/n (uudposBbIe)
BCEro | KOHTPOJIbHBbIE | MPAKTHYECKHE
o0pa3oBaTejbHbIE
padoThI padoTsI
pecypcenl
Paznen 1. IleppoHayaibHble XUMHYECKHE OHATHUSA
1.1. | Xumus — Ba:kHasi 00J1aCTh €CTECTBO3HAHUS U MPAKTUYECKOM eATeILHOCTH 6 |0 2 mwiatdopma [OK
Yyejl0BeKa
1.2.| BemecTBa M1 XUMHYECKHE PEAKIIUU 15 |1 0 mwiardopma [OK
Hroro 1o pazneny 21
Pa3znen 2. BaxHelnue npeacTaBUTEIH HEOPraHU4eCKUX BellecTB
2.1.|Bo3ayx. Kucsiopon. ITonsitue 06 okcuaax 5 1|0 1 miatdopma [TOK
2.2.|Bonopoa. IlonsiTie 0 KHCJIOTAX H COJISIX 4 10 1 miatdopma [OK
2.3.| KoanyecTBeHHbIE OTHOIIEHHSA B XUMHH 6 |0 0 wiardopma [OK
2.4.|Bona. PacTBopsl. [Tonsitue 06 OCHOBAaHUSAX 6 |0 1 mwiatdopma [TOK
2.5.|OCHOBHBIE KJIACCHI HEOPTAHMYECKHX COeTMHEeHHI 9 |1 1 wiardopma [OK
Hroro mo pazaeny 30
Paznen 3. llepnonnyeckuii 3axkon u [lepuoanyeckas cucrema xumudeckux 3jiemeHToB JI. U. Menaeneena.
Ctpoenne aToMoB. XuMH4ueckasi cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE PeaKIINU
3.1. | lepnoanueckmnii 3axon u [lepuoanyeckas cucreMa XMMHYECKUX 3JieMeHTOB | 7 |1 0 mwiardopma [TOK
. U. MenpaeseeBa. CTpoeHue atoma
3.2.| Xumuueckasi cBsi3b. OKHCINTETHHO-BOCCTAHOBUTEIbHBIE PEAKIINU 8 |1 0 mwiardopma [TOK
Hroro no pazaeny: 15




PeszepBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 |4 6
9 KJIACC
Ne HaumeHnoBaHue pa3aejioB 1 TEM NMMPOrpaMmMmbl KosnuecTBO 9acoB 3J'leKTp0H]-[bIe
n/n (mudpoBbIe)
BCEro| KOHTPOIbHbIE |\WPAKTHIECKHE|  (eoomoparens ypre
padoThI patdoThI pecypes

Paspnen 1. BemecTBo M1 XMMHYeCKHeE PeaKIMU

1.1.|TloBTOpEeHHe 1 yriay0aeHne 3HAHHIT OCHOBHBIX Pa3aesioB Kypca 8 kiacca 5 |1 0 iatpopma LHOK

1.2.|OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX PeaKIHii 4 105 1 miardopma LIOK

1.3. | daekTpoanTHYECcKasi TUCCONUANNA. XHMHYECKHE PeaKIMi B PacTBOpax 8 |1 1 mwiardopma [OK

Hroro no pazneny 17

Pa3pen 2. HemeTaJILI M BX COeAMHEHUS

2.1.|O6umas xapakTepucTuka XuMuueckux 31eMeHToB VIIA-rpynnel. I'anorenst | 4 0.5 1 wiatdopma LHOK

2.2.|O0mas xapaKTepucTHKAa XUMU4YeCKHX 3J1eMeHTOB VIA-rpynnbl. Cepa u eé 5 |1 1 wiatpopma [HOK
coe/IMHEeHUA

2.3.|O0mas xapaKTepucTHKAa XUMUYECKHX 3JIeMeHTOB VA-rpynmbl. A30T, 7 105 1 wiatgopma [JOK
(pochop u ux coernHeHus

2.4.|O0mas xapaKTepuCcTHKA XUMUYECKHX Y1eMeHToB [VA-rpynnsbl. 8 |1 1 wiatgopma [JOK
Yriepoa v KpeMHHU U MX COeIMHEHUS

Hroro mo pazaeny 24

Pa3nes 3. MeTa/liibl M X COCIMHEHUS

3.1.|O6mme cBOIiCTBAa METAJLIJIOB 4 10 0 miardopma [OK

3.2.| BakHelIlIMe METAJLILI H UX COeTMHEHHS 16 |1 1 mwiardopma [JOK




Hroro no pasneny: 20

Pasznen 4. XuMmus U okpy:kamomas cpeaa

4.1.| BemecTBa M MaTepHAJIbI B )KU3HH YeJIOBEKA 0.5 mwiatdopma [OK
Hroro no pazneny:

PesepBHOE BpeMms 4

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




