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[NOACHUTEJIbHA A 3AIINMCKA

Pabouass mporpamMma mo XuMuu ais oOydaromuxcs 8-9 KiIaccoB COCTAaBJIEHAa Ha OCHOBE
TpeboBanuu K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOI'O
oOmiero oOpa3oBaHus, NpeAcTaBiIeHHbIX B deepaabHOM rocyJapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe€ OCHOBHOIO o00Imero o0pa3oBaHus, ¢ Y4YETOM pacHpeles€HHBIX 10 KiaccaMm
IpOBEPSEMbIX TPEOOBAaHUI K pe3yJabTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOIO 00mIero o0pa3oBaHUST U DJIEMEHTOB COJACp)KAHMSA, IPEACTABICHHBIX B
VYHUBepcanbHOM KOAM(PHUKATOpPE MO XUMHM, a TaKkkKe Ha ocHoBe I[IpumepHOIl mporpammbl
BOCIIUTAHUS OOYYAIOIIMXCSI MPHU MOJYyYEHUH OCHOBHOTO 0OIIero oOpa3oBaHHUs U C Y4ETOM
KoHnuenuuu npenogaBanust yueOHOro npeameTra « XuMus» B 00pa30oBaTENbHBIX OpPraHU3aIUsaX
Poccuiickoit @enepanuu, peanu3yomux OCHOBHbIE 001Ie00pa3oBaTeIbHbIE TPOrpaMMbl (YTB.
Pemennem Kommerun Munnpocsemienus Poccun, mpotokon ot 03.12.2019 N TIK-48H).

OBIIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA «XUMMWS»

Bxnaa yue6HOTO ipenmeTa « XUMUS» B JOCTHXKEHHE II€JIEH OCHOBHOT'O O0IIEro 00pa3oBaHus
00yCTIOBJIEH BO MHOTOM 3HAY€HHEM XHMUYECKOW HAayKd B TMO3HAHWHM 3aKOHOB NPUPOJBI, B
pa3BUTHUN TPOU3BOAMTEIBHBIX CHJ OOMECTBA W CO3JMaHWW HOBOW 0a3pl MaTepHaTbHON
KYJIbTYPBHI.

XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpOCTpaHUjIa CBOE BIHMSHHME Ha BCE
00J1aCTH YeJIOBEYECKOTO CYIIIECTBOBAHUS, 3a/1ajla HOBOE BHJICHHE MHUPA, CTajla HEOTHEMIIEMBIM
KOMIIOHEHTOM MUPOBOM KYJIbTYPhI, HEOOXOAUMBIM YCIOBUEM KH3HU OOIIECTBA: 3HAHUE XUMUHU
CIIY)KUT OCHOBOW g (OpMHpPOBAHUS MHUPOBO33PECHHsI YEIOBEKAa, €ro IMpeICTaBIeHUN o
MaTepUaTbLHOM €AMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT GOPMUPYEMbIE XUMUEH MTpeICTaBICHUS
0 B3aMMOITPEBPAIICHUAX SHEPTUU U 00 HBOJIIOIUHU BEIIECTB B MPUPOJIC; COBPEMEHHAs XUMUS
HampaBjeHa Ha pelIeHHE TII00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA —
CBIPbEBOM, HHEPreTUYECKOW, TMHUIIEBOM U  HSKOJOrMYecko Oe30macHOCTH, NpodseM
3/IpaBOOXPAHCHUSI.

B ycnoBusix Bo3pacTaromiero 3HaueH!s XMMHH B )KU3HU 00IIIECTBA CYIIECTBEHHO TTOBBICHIIACH
pOIb XUMHUYECKOTO 00pa3oBaHMs. B miaHe conmanu3anuy OHO SBISIETCS OJHUM M3 YCIOBUH
(dbopMHUpOBaHHS HHTEIUIEKTA TIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTH.

CoBpeMEHHOMY 4YEJIOBEKY XHUMHUYECKHE 3HAHUS HEOOXOAUMBI UJIi MPHOOPETECHUS
OOIIEKYIBTYPHOTO YPOBHSI, MIO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBAaTb B MHOTOOOPa3HOW >KM3HU OOIIECTBA, AJII OCO3HAHUS BAXKHOCTH Pa3yMHOTO
OTHOILIEHUS K CBOEMY 37I0POBBIO U 370POBBIO JAPYTUX, K OKpPY>KaIOLIeH MpUpOIHON cpere, A
TPaMOTHOTO MOBECHHUS MPH MUCTIOIb30BAHUHN PA3IMYHBIX MATEPUATIOB U XUMUUYECKUX BEIIECCTB B
IMOBCEIHEBHOM »KU3HU.

Xumudeckoe 00pa3oBaHUE B OCHOBHOM IITKOJIE SIBJISIETCS Oa30BBIM 110 OTHOIIEHHUIO K CHCTEME
o0IIero XMMHYECKOTo oOpa3oBaHus. [lodToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanm3yeT MpUCYIIHe O0IIEeMy XHMHUYECKOMY OOpa30BaHHWIO KIFOUEBBIC IIEHHOCTH, KOTOPHIC
OTpPaXalT TOCYJAapPCTBEHHBIC, OOIIECTBEHHBIE W WHAWBHIyalbHBIE MTOTPEOHOCTH. ITUM
oTIpeNessieTCs CYIIHOCTh O0IIel CTpaTernu 00y4YeHHs, BOCITUTAHHS U Pa3BUTHS 00yYarOIIMXCS
CpeICTBaMH y4eOHOTO TpeaMeTa « XUMHUS.

Nzydenne mpenmera: 1) crmocoOCTBYET peayM3allii BO3MOXHOCTEH JJII CAMOPa3BUTUS U
dbopMUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00IIed U (YHKIMOHAIBHONW TPAMOTHOCTH; 2) BHOCUT
BKJIaJ] B ()OPMHUPOBAHHE MBINIUICHUS U TBOPYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOATENbHON y4eOHON NeATENbHOCTH, OHKCHEPUMEHTAIBHBIX M HCCIEI0BATEIBCKUX
YMEHH, HEOOXOAUMBIX KaK B MOBCEIHEBHOM KMU3HH, TaK U B TpodeccuoHanbHON



AESITETPHOCTH; 3) 3HAKOMHUT CO CIEeHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsA/la HA €AUHCTBO MPUPOJIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TallOM B
(GbopMHUpPOBaHUM  €CTECTBEHHO-HAYYHOM TPaMOTHOCTH TOJPOCTKOB; 4) CcHocoOCTByeT
(GbOpMUPOBAHUIO IIEHHOCTHOT'O OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOJIE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTUYECKOE 00pa30BaHUE MKOJIbLHUKOB.

HazBannsle HampaBieHUs B O0Oy4YE€HUU XMMHUU OOECHEUYHMBAIOTCS CHEIU(PUKON coAepaHus
npeaMeTa, KOTOPBIM SBJISETCS NMeAarornyecku aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOW HayKu
XUMHUU Ha ONPENEIIEHHOM JTalle €€ pa3BUTHS.

Kypc XuMuu OCHOBHOW IIKOJBI OPHUEHTHPOBAH HAa OCBOEHUE OOYYarOIIMMHCS OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX MOHATHM M CBEACHUA 00 OTHENBbHBIX OOBEKTax
OPraHNU4YeCKOW XHUMUHU.

CrtpykTypa coaepxaHus npeamera copMHUpoOBaHa Ha OCHOBE CHCTEMHOIO MOJXOa K €ro
nzydenuto. ConepKaHUE CKIAIbIBAETCS U3 CHUCTEMbl MOHATHUA O XMMHYECKOM JJIEMEHTE U
BEIIIECTBE M CHUCTEMbI MOHATUH O XUMHUYECKOW peakiuu. OO0e 3TH CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl IO IPUHIUITY TIOCIIEIOBATEILHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX
MpPEACTaBICHUN pPA3HOTO YPOBHS: ATOMHO-MOJEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs [lepuonnueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMHHM, VYUYEHUS O CTPOEHHHM aroMa M XHUMHYECKOW CBSI3M, TNPEJCTaBICHUN 00
ANEKTPOJIUTUYECKOM  AUCCOLMAlMKM  BEHIECTB B  pacTBopax. TeopeTuyeckue 3HaHUS
paccMaTpUBaIOTCS HAa OCHOBE SMIIMPUYECKM TIOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB,
Pa3BHUBAIOTCS MOCJIEI0BATENBHO OT OJHOTO YPOBHS K JPYTOMY, BBIIOJHSSA (PYHKIIMN OOBICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOYKHOCTEH NPAKTUYECKOTO MPUMEHEHUS U
ITOJIyYEHUS N3y4aeMbIX BEIECTB.

Takass opraHuzanusi coJepKaHUsA Kypca CHOCOOCTBYET MPEACTABICHUIO XUMHYECKOU
COCTABJISIIOIIECH HAay4YHOW KAPTHHBI MHUpPAa B JIOTMKE €€ CUCTEMHOW HNpupoasl. Tem campiM
o0ecrneynBaeTcsl BO3MOXKHOCTh (POPMUPOBAaHUS y OOYHYaOUIUXCS IIEHHOCTHOIO OTHOILIEHUS K
HAay4yHOMY 3HAHUIO M METOJaM IO3HAaHMsS B Hayke. BaXHO Takke 3aMETUTh, YTO OCBOEHHE
COJIEp’)KaHMs Kypca IMPOMCXOAMT C NPUBICUEHUEM 3HAHUN M3 PaHEE H3YYEHHBIX KYpPCOB:
«Oxpyxarouuid Mup», «buonorus. 5—7 knacce» n «Pu3ukKa. 7 Kiacey.

HEJIN N3YYEHUWA YUEBHOI'O ITPEAMETA «XUMUWS»

K nampaBiieHHIO IEPBOCTENICHHON 3HAYMMOCTH MIPH PeaIU3aIi 00pa30BaTeNbHbIX (YHKIIUN
npenaMera « XUMHUSD TPAIUIIMOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XMMUYECKON HayKu
Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW NEATETLHOCTH YeJIOBeKa M Kak
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KYyJIbTYpHl. 3ajgadya MpeaMeTa COCTOUT B (POpMUpPOBAHUU
CUCTEMbl XUMHYECKUX 3HAHUM — BaKHEHITUX (PAKTOB, MOHSATHMN, 3aKOHOB U TEOPETHUYECCKUX
MOJIOXKEHUM, TOCTYMHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKu, 3HAHUH O
Hay4YHBIX METOJIaX M3YYCHHS BEIIECTB U XMMHUYECKUX pPEaKIui, a Takke B (OpMUpPOBAHUM U
Pa3BUTHUU YMEHHUH M CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C TIJIaHUPOBaHUEM, HAOIIOJACHUEM U
MPOBEJICHUEM XMMHUYECKOT0 SKCIIEPUMEHTa, COOJII0IEHHEM MpaBuil 0€30MacHOTO 0OpaleHus ¢
BEIIECTBAMU B IIOBCETHEBHOM KU3HU.

Hapsny ¢ atum nenu u3ydeHus MpeaMera B MPOrpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOTO o0miero oOpa3oBanusi. CeromHs B
oOpa3oBaHUU 0CO00 3HAYMMOW TPHU3HAETCS HAIPABICHHOCTh OOYYCHHS Ha pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, (QopmMupoBaHue e€ HHTEIUIeKTa W o0med KynbTypbl. OOydeHue
YMEHHUIO YUYUTHCS U MPOJAOJKATh CBOE OOpa30BaHHUE CAMOCTOSATENbHO CTAHOBUTCS OJIHOW U3
BaKHEHIINX (QYHKUUN yueOHBIX PEIMETOB.



B cBs3u ¢ 3TUM IpU KM3y4EeHUU NpeAMETa B OCHOBHOW IIKOJIE JOMHHMPYIOIEE 3HA4YEeHUE
nproOpesn Takue LeH, Kak:

(bopMHUpOBaHNE HHTEIIEKTYaIbHO Pa3BUTOM JINYHOCTH, FOTOBON K CaMO0Opa30BaHMUIO,

COTPYAHUUYECTBY, CAMOCTOSATEIIbHOMY IPUHATHUIO PELICHUH, CIOCOOHOM aganTupoBaThCs K

OBICTPO MEHSIOLIUMCSI YCIIOBUSM JKU3HU;

HAIPABJIEHHOCTh OOYYEHHUS Ha CUCTEMATHYECKOE IPUOOIICHUE YUAIIUXCS K

CaMOCTOSITENIbHON TO3HABATEIbHON JEATENBHOCTH, HAYYHBIM METO/1aM IT03HAHUA,

(hopMUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUU;

oOecrieyeHe yCIOBHM, CTIOCOOCTBYIOIINX TPUOOPETEHHUIO 00YUYaAOIUMUCS ONbITa

pa3zHoo0pa3HOil 1eATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX

KOMIIETEHIIMH ), UMEIOIIMNX YHUBEPCATbHOE 3HAUYECHUE JJI PA3JIMYHbIX BUJIOB AESTEIbHOCTH;

(dopMHupoBaHHE YMEHUIN OOBSICHATH U OLIEHUBATH SBJICHHS OKPY>KaIOIIEro MUPa HA OCHOBAHUU

3HAaHUH U ONbITA, TOJIYYEHHBIX PU U3YUYEHUH XUMUH;

dopmupoBaHKe y 00yJaromUXCsi TyMaHUCTHUECKUX OTHOIICHUH, TOHUMaHUS IEHHOCTH

XUMHUYECKUX 3HAaHUH JIJIs1 BBIPAOOTKH 3KOJIOTMUYECKH 11€71€CO00pa3HOro MOBEIEHUS B ObITY U

TPYAOBOH EATEIILHOCTU B LEJIIX COXPAHEHUS CBOETO 3/10pPOBbsl M OKPYXKAIOIIeH MPUPOTHON

Cpenbl;

pa3BUTHE MOTUBALIUK K 00YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA
OCHOBE YCBOEHHUS 00I11€YEeI0BEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodusist ¥ HanpPaBIEHHOCTH JabHEHIIIero 00y4eHusl.

MECTO YYEBHOI'O IIPEJIMETA «XUMW» B YUEBHOM ITJIAHE

B cucreme obmiero odpazoBanus «XuUMUs» MPU3HAHA 00SI3aTEIBHBIM YUEOHBIM MTPEAMETOM,
KOTOPBIM BXOJHT B COCTaB NIPEeIMETHOM 00acTu «EcTeCTBEHHO-HAYUHBIE TIPEIMETHI».

VY4eOHbIM M1aHOM Ha e€ u3yueHue oTBe/ieHo 136 yueOHbIX YacoB — 110 2 4. B HeJle o B 8 1 9
KJIACCaxX COOTBETCTBEHHO.

COLAEPXAHHME YYEGHOI'O ITPEAMETA

8 KUIACC

IlepBoHaYaIbHBIE XUMHYECKHE OHATHS

[TpenmeT xumuu. Posib XuMuM B KU3HU 4yesioBeka. Tena u BemectBa. @U3NUECKUE CBOMCTBA
BEIIIECTB. ATperaTHOe COCTOsIHUE BellecTB. [loHsTHe 0 MeTomax MO3HAHUS B XUMHUHU. XUMUS B
cucreMe Hayk. Uucteie BemecTBa u cMecu. CriocoObI pa3ieieHUs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3TIEMEHThI. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie n
CJIO’KHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuuaeckas popmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocTaBa BeulecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAs MOJIEKYJIsSIpHAs Macca.
MaccoBas 10751 XUMHUYECKOTO JJIEMEHTA B COEIUHEHUU.

dusznueckue M XUMUYECKHE SIBICHUS. XUMHUYECKas peakuus M €€ NpU3HaAKU. 3aKOoH
COXpaHEHHMsI MacChl BENIECTB. XUMHUUECKHe ypaBHeHUs. Kiaccupukamnusi XaMUYeCKUX peaKIuii
(coenuHEeHMS, pa3NIOKEHUS, 3aMEIIIeHUsI, 0OMEHa).

XUMHYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYJOW, ¢ MpaBMWIaMU pabOTHl B
naboparopuu W TnpuéMmamu oOpamieHus ¢ JabopaTopHbBIM OOOpPYAOBAHHMEM; H3y4YEHUE H
onucaHue (PU3MYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX BEIECTB; HaONIOJCHHE
¢usnueckux (IUIaBJI€HHE BOCKA, TasHUE JIbJa, pacTHUpaHUE caxapa B CTyIKe, KUIEHUE U
KOH/JICHCALIUSI BOJIbl) M1 XMMUYECKUX (TOPEHUE CBEUH, TPOKATMBAHUE MEIHON MTPOBOJIOKH,



B3aMMO/ICHCTBUE MEJIa C KUCIIOTO) ABJICHUI, HAOJI0/IEHNE U ONTMCAaHUE PU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pa3iokeHHe caxapa, B3auMOJECHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM
Oapusi, pasznoxkenue ruapokcuga menu(Il) mpu HarpeBaHuu, B3aUMOJACHMCTBHE Kejle3a C
pactBopoMm conu menu(Il)); u3yuenue cnocoboB pazaeneHus cMeced (C MOMOIIBI0 MarHuTa,
bunbTpoBaHUE, BbIIAPUBAHUE, ITUCTHILISALUSA, Xpomarorpadus), MNpPOBEACHHE OYHUCTKH
MOBapeHHON  COJM; HaOMIOJeHWe U  ONUCAaHUE pe3yJbTaTOB MPOBEACHUS  OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHMs  MAacChl;  CO3JaHUE€  MOJEJIEH  MOJEKYIH
(IIapocTep>KHEBBIX ).

BaxHeiilune npeacTaBuTe/ M HEOPraHUYeCKHUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopog — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kucioposa B npupoze, pusndeckue 1 XUMHUUECKHE CBOMCTBA (PEAKIIUU TOPEHMS).
Oxkcunpl. [lpumenenue xuciaopona. CrnocoObl HOMy4YyeHHUs KHUCIOpoJa B J1a0OpaTopuu H
npoMblieHHocTH. KpyroBopoT kuciopoaa B npupoje. O30H — auioTpoIHas Moau(puKanus
KHCIIOPOJIa.

TeroBoit 3hdEeKT XUMHUYECKOW peakInu, TEPMOXMMHUYECKHE YypaBHEHHUS, D5K30- U
SHIOTEPMHUUYECKUE peakiuu. TOomIMBO: yroib W METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHUE
napHUKOBOTO 3 dekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT U nipocToe BemiecTBo. Haxoxaenue Bogopoaa B mpupojie, Gusndeckue
U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI mosrydeHust. KucioTsl u comnu.

KonuyecTtBo BemectBa. Moib. MomnspHas macca. 3akoH ABoraapo. MomsipHbIil 00BEM ra3oB.
Pacy€Tbl N0 XUMUYECKUM yPAaBHEHUSM.

dusnueckue CBOMCTBA BOAbl. Boma kak pactBoputens. PactBopel. HacelmieHHble u
HEHaCBIILIEHHbIE pacTBOpbl. PacTBopuMoOcTh BemiecTB B Boje.MaccoBast [10yid BeleCTBa B
pactBope. XUMHYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Ponb pacTBOpOB B IPUPOJE U B KU3HU
yesioBeka. KpyroBopot Bojbl B mpupojie. 3arpsi3HeHue NpUpOJHbIX BoA. OXpaHa M OYUCTKa
IPUPOJHBIX BO.

Knaccudpukanuss wHeopranmdeckux coenuHeHuid. Okcunbl. Knaccudukamuss OKCHIOB:
conmeobpasyrone  (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) H  HECcoJIeo0pa3yroIIne.
Homenknatypa okcuaoB (MexAyHapoaHas M TpuBHaIbHas). DU3MUECKME U XHMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyueHne okCuaoB.

OcnoBanust. Kimaccugukanus oCHOBaHHIA: 1IEJI0YH U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBaHui (MeXAyHapodHas W TpuUBHaNbHAs). DUMYECKUE U XUMUUYECKHE
cBOMcCTBa OcHOBaHMM. [lonydyeHre ocHOBaHM.

Kucnorel. Knaccudpukauus kucnor. HomeHkmatypa KHCIOT (MEXIyHapoAHas W
TpuBHaNIbHAs). PU3NUECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTasuioB H. H.
bekerosa. [lonyyeHne Kucior.

Conu. Homenknatypa cosied (MexayHapoHasi U TpuBUaibHas). Gusndeckre 1 XUMHUECKHE
cBoiicTBa conei. [lomyuenue cosei.

I" eHeTnyeckas CBA3b MEX/Y KIacCaMH HEOPTaHUYECKUX COEUHEHUI.

XVWMHYECKUN FKCIIEPUMEHT: KAUECTBEHHOE ONPEEIICHUE COIEPKAHMSI KUCIOPOa B BO3AYXE;
nojgy4yeHue, coOupaHue, paclo3HaBaHHE M H3yYCHHE CBOMCTB KHCIOPOAa; HAOIIOIEHUE
B3aMMO/JICHCTBUS BEIIECTB C KMCIOPOAOM M yCIOBUS BOSHUKHOBEHUS M NMPEKPALEHUS TOPEHUs
(moxxkapa); O3HaKOMJICHHE C oOpa3laMd OKCHAOB M ONHMCAaHWE MX CBOWMCTB; IOJIyYeHHE,
coOupaHue, paclo3HaBaHUME M H3YYEHHE CBOMCTB BoOJOpoja (rOpeHHe); B3auMOJICHCTBUE
Boziopoaa ¢ okcuaoM meau(Il) (Bo3MOXHO HCMOJIB30BaHUE BUIACOMATEPHANIOB); HAOIIOICHHE
00pa3110B BEIIEeCTB KOJIMUECTBOM | MOJIb; HCCIEA0BAHNE OCOOCHHOCTEN pacTBOPEHHUS BELIECTB C
pa3IMYHON PacTBOPUMOCTBIO; MPUTrOTOBJIEHUE PACTBOPOB C ONPEACIIEHHOW MAacCOBOM AOJel
PacTBOPEHHOTO BELIECTBA; B3aUMOJICHCTBUE



BOJABl C METajulaMU (HAaTpUEM M KajblueM) (BO3MOYKHO HCIIOJb30BAHHME BHUAECOMATEPHUAIIOB);
ONIpEZICJIEHNE PACTBOPOB KHUCIOT M WIEJIOYEH € IOMOLIBI0 HHAMKATOPOB; HCCIEIOBAaHUE
00pa3l0oB HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOJEHUE M3MEHEHHUs OKpacKU
MH/IMKATOPOB B pacTBOpax KHUCIOT U ILIeJIoUel; u3yyeHue B3aumoaenctus okcuaa meau(Il) c
pacTBOPOM CEPHOM KHUCIJIOTBI, KMCJIOT C METajllaM{, pPeakUui HEWTpaln3aliH; IOJy4ECHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METaJlJIa IPYTUM U3 pacTBOPA COJIN; PEILICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «Ba)kHeHIMe Ki1acChl HEOPraHUYECKUX COECIMHEHUI.

Iepuoanueckuii 3axoH U Ilepuogmueckas cucrema xumuuyeckux djiaemenros /I. H.
MenpneneeBa. CTpoenue aTOMOB. XHMHYECKas ¢BsI3b. OKHCIUTEIBHO
BOCCTAHOBHTE/IbHbIC PEAKIIUH

[lepBble MONBITKU KJIacCU(UKALMK XUMUYECKUX 3JIEMEHTOB. [IoHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (IUENOYHBbIE M IIEJIOYHO3EMENbHBIE METAJIbl, TaJOT€Hbl, MHEPTHBIE TIa3bl).
DneMeHTBhl, KOTOpbIe 00pa3yroT aM(pOoTEpHbIE OKCUABI U THIPOKCHIBI.

[leproauyeckuii 3aK0H. Ilepnoauyeckas cucrema XUMHYECKHUX IEMEHTOB
. V1. MenneneeBa. KopotkonepuoaHas u iMHHONepuoaHas Gpopmsl [leproanueckoil cucTeMsl
xumuueckux snemMeHtoB J[. WM. Menneneesa. llepuonel u rpynmnbel. PU3WYECKUNA CMBICI
MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX Anep. M3oronsl. OnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
obosouexk aToMOB nepBbiX 20 xumuuyeckux 3ieMeHToB llepmommueckoit cucremsr J[. .
MenneneeBa. XapakTepucTUKa XMMUYECKOTO JIEMEHTA 110 €ro NOJIOXKEHUIO B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XMMHUYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IpynmnaMm U nepuonaMm. 3HadeHue [leproamueckoro 3akoHa M
[leproanueckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB MUl Pa3BUTHS HaykW W npaktuku. . M.
MeHneneeB — y4€HBIN U TPaXKJaHUH.

XuMuueckas CBS3b. KoBasientHas (monsipHast " HENOJIIpHas) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 11€MEHTOB. FIOHHAs CBSA3b.

Crenenb okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakuu. [Iporieccsl OKUCIEHHs U
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUH DKCIIEPUMEHT: HU3y4YeHHE O0O0pa3loB BELIECTB METAIJIOB U HEMETAJJIOB;
B3aUMOJICCTBHE THIPOKCUA LIMHKA C PACTBOPAMH KHUCIIOT U WICJIIOYEH; IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpeHre, peakuu
pa3NoKEHUs, COCUHEHNS).

MexnpeamMeTHbie CBA3H

Peanu3anus MeXnpeIMETHBIX CBS3€H MPU U3YYEHUM XMMHUHU B 8 KJIacCE€ OCYIIECTBIIAECTCS
yepe3 HCIOJNb30BaHUE Kak OOIIUMX eCTeCTBEHHO-HAyYHBIX TOHSTHA, Tak U TMOHATHH,
SBJISIFOLLUXCS. CUCTEMHBIMHM JUJIS1 OT/AEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OOme ecTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHbIH (PaKT, THIIOTe3a, TEOpHs, 3aKOH, aHAJIN3,
CHHTE3, KIacCH(UKaIMs, TMEePUOAUYHOCTh, HAONIONEHUE, SKCIEPHUMEHT, MOJEIUPOBAaHUE,
U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®usuka: Marepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIIbI,
PaZMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BELIECTBO, TeNO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, ra3, (U3NUYECKHE BEIMYMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IMJIAHETHI,
3BE31161, ComHILE.

buonorus: doTocunTes, qpixanue, ouocdepa.

I'eorpadusi: atmocdepa, runpocdepa, MUHEpaJIbl, TOPHBIE MMOPOIbI, TIOJE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XUMHYECKas peaKkuus

[Tepnognuecknit 3akoH. llepuommyeckas cucrema xumuueckux osiemeHtoB [, .
MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XMMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, KaJUsl, KaJblMsl U WX COCAUHEHUH B COOTBETCTBUM C
MOJI0’KEHUEM 3JIEMEHTOB B [lepruonueckoit cuctemMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJIBI XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIMYECKONM PEIIETKM M BUIA XUMHYECKON
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMYECKHMX BeHIeCTB (MEXIyHapoJaHas W
TpuBHANIbHAs). XUMHUYECKHE CBONCTBA BEIIECTB, OTHOCSIIMXCS K pa3IMYHBIM KJlaccam
HEOPraHWYECKUX COCAMHEHUMN, TEHETUYECKAs! CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukamuss XuMUUeCKUX PEeakIUi MO pa3IudyHBIM MpHU3HAKaM (110 YUCITY U COCTaBYy
YYacTBYIOIIUX B PEAKIHUH BEIIECTB, MO TEIIOBOMY 3(h(dEKTy, M0 H3MEHEHHUIO CTETCHEH
OKHUCJICHUS XMMHUYECKUX IJIEMEHTOB, TI0 0OpaTUMOCTH, MO YYACTHIO KaTaiu3aTopa). DK30- U
SHJOTEPMUUECKUE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUS.

[ToHsiTHE O CKOPOCTH XHUMHUYECKOW peakumu. IloHsATHE 00 0OpaTHMMBIX W HEOOPATUMBIX
XUMHUUYECKUX peakiuax. [loHsTHe 0 TOMOTE€HHBIX U TE€TEPOreHHBIX peakiusax. [loHsTue o
XUMHYECKOM paBHOBecHMU. DakTOpbl, BIUSIONMIME HAa CKOPOCTh XUMHUYECKOM peakiuu |
MOJI0)KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUU, DJIEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHOM peakiuu. COCTaBICHUE YpPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii C UICIIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OasiaHca.

Teopusi PNEKTPOIUTUYECKON AUCCOUMALMU. DJIEKTPOJIUTHI M HEANEKTPOIUTHL. KaTHOHBI,
AHUOHBI. MeXaHU3M JHCCOIMALMM BEIIECTB C PA3JIMYHBIMU BUJAMH XUMHYECKOW CBSI3H.
Crenens auccouuanuu. CUIbHBIE U C1a0bIe JIEKTPOIIUTHI.

Peaknuu noHHOrO OOMEHA. YCIIOBUS MPOTEKAHUS PEaKIMid MOHHOTO OOMEHa, IMOJIHBIE H
COKpall€HHbIE MOHHBbIE YpaBHEHMs peakiuii. CBONCTBA KUCIOT, OCHOBAHUI U COJIEM B CBETE
MpeACTaBICHUN 00 AJIEKTPOJUTHUECKOW auccoranun. KadecTBEHHBIE peaKIud Ha HOHBI.
[TonsiTHE O TUAPOJIU3E CONEH.

XUMHYECKUNA JKCIEPUMEHT: O3HAKOMIICHHE C MOJEISAMHM KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJJIOB M HEMETAIJIOB (rpaduTa U anmasa), CIOKHbBIX BEIIECTB
(x;mopuzma HaTpHsl); MCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEaKIUU OT
BO3JICUCTBUS Pa3TUYHBIX (PAKTOPOB; HCCIIECIOBAHKUE IIEKTPOMPOBOTHOCTH PACTBOPOB BEIIIECTB,
mporecca JIUCCOLMAIMU  KUCJIOT, TIeJoYed ©W  cojedl  (BO3MOXKHO  HCIOJIh30BaHUE
BHJICOMATEpHUAJIOB); IPOBEACHUE OMBITOB, UIITIOCTPUPYIONINX MPU3HAKH MPOTEKAHUS peaKIuit
MOHHOTO oOMeHa (oOpa3oBaHME Ocajka, BBIJCICHHE Tras3a, 0Opa3oBaHHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMUX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIUil (TOpeHue, peakiiuu
pa3lioKEHUsl, COCIUHEHHMs); paclo3HABAaHUE HEOPraHMYECKHUX BEIIECTB C MOMOILbBIO
Ka4eCTBEHHBIX PEAKIIMI HA HOHBI; PEIICHUE YKCIEPUMEHTAIBHBIX 33/1a4.

HemeTanibl ¥ MX COeIMHEHUS

OO01as xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHUSI ATOMOB, XapaKTE€pPHbIE CTENEHU
okucienus. CTpoeHue u GU3NIeCKrue CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTEeHOB. XUMUUYECKHE
CBOMCTBAa Ha MpHUMEpe Xjopa (B3aUMOJEHCTBHE C MeTajulaMH, HEMETaJUlaMH, IICIOYaMH).
Xnopooaopoa. ComnsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHUE, MpUMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJIOPOAA HAa OpraHu3M 4YesoBeKa. BaxkHelinne XJIOpHuabl U UX HAXOXKJCHHE B
MpUpoE.



OO0mas xapakrepucTuka 371eMeHTOB Y3A-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

Ctpoenue 1 pU3nYecKre CBONCTBA MPOCTHIX BEIIECTB — KUCJIOPOAA U CEPbl. AJIOTPOIIHbIE
MoIUUKAMU KHCIOpoJa U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOMOpPOA, CTPOEHUE,
¢u3nyeckre U XuMHUeckre cBoicTBa. OKCHIbI cepbl Kak MPeACTaBUTENN KHUCIOTHBIX OKCH/IOB.
Cepnas kucnora, puU3NYeCKHMe M XMMHUYECKUE CBOWCTBa (00IIME Kak MpeacTaBUTelNs Kiacca
KUCJIOT U crenuduyeckue). XUMHUUECKUE pEeakluy, JIeXKallue B OCHOBE IMPOMBIIUIEHHOTO
crioco0a monydeHusi cepHoil kucnoTsl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaYECTBEHHAs
peakuusi Ha cyibpar-uoH. HaxoxzaeHue cepel u €€ coequHEHWl B mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEW Cpelapl COECIMHEHUSMU cepbl (KUCIOTHBIE JOKIU, 3arpsi3HEHUE
BO3J/lyXa M BOJIOEMOB), CITIOCOOBI €ro Mpe0TBPAILICHHUS.

OO6mas xapakrepucTuka 31aeMeHTOB VA-rpymnmbl. OCOOEHHOCTHM CTPOEHHUsI AaTOMOB,
XapaKTEepHbIE CTEIIEHNU OKUCIICHHUS.

A30T, pacpocTpaHeHHe B IPUpo/Ie, (PU3NYECKUE U XUMHUUYECKue cBoiicTBa. KpyroBoport a3ora
B npupoae. AMMHAaK, ero Gpu3sn4eckue U XMMHUYECKUE CBOMCTBA, MOJYyYCHHE U NPUMEHEHUE.
Conn aMMOHMS, UX PU3NYECKHE U XUMHUECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHMs. A30THasl KHUCJIOTa, €€ MolydyeHue, pusnueckue U XMMHUYECKHE CBOMCTBa
(oOmrme Kak MpeCTaBUTENS Kiacca KUCIOT U crneuududeckue). Vcnoab3oBaHue HUTPATOB U
cojel aMMOHHUS B KadecTBE MMHEPAJIbHBIX YyA0OpeHHH. XHMHYECKoe 3arpsi3HeHue
OKpYXarouieil cpeibl COeTIMHEHUIMHU a30Ta (KUCIOTHBIE T0XKIH, 3arpsI3HEHUE BO3AyXa, TOUBBI U
BOJIOEMOB).

®ocdop, amnorponHsie Moaupukanuu docdopa, puzmUeckue U XUMHUYECKHE CBOICTBA.
Oxkcupn docdopa™) u dpochopHas KuciaoTa, GU3NIEeCKUe 1 XUMHUUECKHE CBOMCTBA, MOJyUYECHHUE.
Hcnonb3oBanue pochaTtoB B KauecTBE MUHEPAIBbHBIX YA0OPEHUN.

OO6mas xapaktepucTtuka »3jeMeHTOB “A-rpynnbl. OCOOEHHOCTH CTPOECHHSI AaTOMOB,
XapaKTEpHBIE CTENIEHN OKUCIICHHUSL.

VYraepoa, amaoTponHble MOAU(PHUKAIMHN, PACIPOCTPAHEHUE B MpPHUPOAE, (PU3NUYECKUE U
XUMHYecKue cBoiicTBa. AxcopOrus. Kpyrosopor yrinepoaa B npupoze. OKCuabl yriaepoaa, ux
¢u3nyeckue M XHMMHUYECKHE CBOICTBA, JCWCTBHE HA >KUBBIE OPraHU3MBI, IOJIyYEHUE H
MpUMEHEHHE. ODKOJIOTHYECKHE MPOOJEeMBI, CBSI3aHHBIE C OKCHIOM yriiepoaa(”); TUIIOTE3a
[JI00ALHOTO TOTEIUICHHS KITMMaTa; MapHUKOBBIN 3 (deKT. YTonbHas KUCIOTa U € CONH, UX
¢u3znueckre U XUMUYECKUE CBOMCTBA, MOJyuyeHUEe U NMpuMeHeHue. KauecTBeHHast peakius Ha
KapOoHaT-uoHbl. Mcnonb3oBaHue KapOOHAaTOB B OBITY, MEAMIIMHE, MNPOMBIIUIEHHOCTH U
CEJIbCKOM XO35MCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BEIECTBAX KaK O COEAMHEHMSIX YIiepoja
(MeTaH, STaH, ITHJEH, alETWJIEH, 3TaHOJ, TJIMIEpPUH, YKCycHas Kuciora). Mx coctaB u
xummuueckoe crpoeHue. lloHsaTne o OMONIOrMUECKH BaXKHBIX BEILECTBAX: MXHUpax, Oeykax,
YyII€BOJAaX — U UX POJIM B KU3HM ueloBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHECHUMN.

Kpemunii, ero ¢usnueckue u XHWMHUYECKHE CBOWMCTBA, TMOIY4YeHHE U MPHUMEHEHHE.
Coenunennsi kpemHus B mnpupone. OOmme mnpexacraBieHus o0 okcuue KpemHus TY) u
KpeMHHEBOH KucioTe. CHIUKAThl, UX UCHOJIB30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH.
Baxneiimme crpouTenbHbIE MaTepuaibl: KepamHKa, CTEKJIO, IIEMEHT, OeTOH, >Kelne300eTOH.
[TpoGembl 6€30MaCHOT0 UCTIOJIB30BAHMS CTPOUTENBHBIX MAaTEPHAIOB B TOBCEHEBHON KU3HU.

XUMUYECKUN HKCIIEPUMEHT: H3y4YeHHE O0Opa3lloB HEOPTraHWYECKHUX BEIIECTB, CBOMCTB
COJISIHOM KHCJIOTBHI; MPOBEJCHHE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-HUOHBI M HaOI0JIeHUE
IPU3HAKOB HUX IPOTEKaHUs; OIBITHI, OTpa)karolmue (U3NYECKHMe U XMMHUYECKHE CBOMICTBa
raJIOr€HOB U UX COEMHEHMH (BO3MOKHO MCII0JIb30BAHME BHIEOMATEPHUAIIOB); O3HAKOMIIEHHUE C



oOpa3uaMu XJIOpUIOB (raJIOT€HUI0B); O3HAKOMIIEHHE C 00pa3liaMH Cepbl U €€ COEIMHEHUSIMU
(BO3MOKHO HCIOJIb30BaHME BUJI€OMATEpUAIOB); HaOI0IeHHE mpolecca oOyriiMBaHUs caxapa
1o/ JEWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTBHI; U3YYEHUE XUMHUYECKHX CBOWMCTB
pa30aBICHHONW CEpPHOM KHUCIIOTHI, NMPOBEACHHE KAUYeCTBEHHOM peakIUu Ha Ccylb(ar-uoH u
HaOJI0/IeHre MpU3HaKa e€ MPOTeKaHUs; O3HaKOMJIEHHE C (U3MUYECKHMMH CBOICTBAMHU a30Ta,
dochopa m WX coeauHEHUM (BO3MOXKHO HCIIOIB30BaHHE BHICOMATEPHAIOB), OOpa3aMu
a30THBIX U (PocPOpHBIX YyAOOpEHMIt; MoJydyeHHue, coOMpaHue, pacro3HaBaHUE U H3yUCHHUE
CBOMCTB aMMHaka; MPOBEJCHUE KAYECTBEHHBIX Peakluil Ha MOH aMMOHUA U (ocharT-uoH U
M3y4YeHUE MPU3HAKOB UX MPOTEKAHUS, B3AUMOICUCTBUE KOHLIEHTPUPOBAHHON a30THON KUCIIOTHI
¢ MeIbI0 (BO3MOYKHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB); H3YYCHUE MOJIETIEH KPUCTATUTMUYECKUX
pem€Tok anmMasa, rpadura, GysiepeHa; 03HaKOMICHHUE C MPOIIECCOM aICOPOIIMU pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHMBOrasa; MOJIydeHUE, COOMpaHHE,
pacro3HaBaHWE U U3YYECHHE CBOMCTB YIJIEKHUCIIOrO ra3a; MPOBEICHUE KAYECTBEHHBIX PEaKIIMI Ha
KapOoOHAT- M CHJIMKAT-UOHBl W U3YYEHHE TMPU3HAKOB HMX MPOTEKAHUS, O3HAKOMIICHHUE C
MPONYKLIMEN CUIMKATHOW MPOMBIILIEHHOCTH; PEUIEHUE SKCHEPUMEHTAIbHBIX 3a7ad MO TEME
«BaxHelive HeMeTaJUTbl U UX COCUHEHUS.

MeTaJuibl M HX COeUHEHUS

OO61mas xapakTepUCTUKa XUMUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU WX TOJIOKEHUS
B Ilepunoanueckon cuctemMe XxumMuueckux 3iaemMeHToB [[. M. MeHneneeBa U CTpO€HUS aTOMOB.
Ctpoenune MeTajuioB. Meramnuyeckas CBA3b M METAUIMYECKAas KPUCTAIIMYECKAs PEIIETKA.
DIIEKTPOXUMUYECKANA PSAJ HANPSDKEHUM MeTauioB. (PU3MYECKHME M XUMHUYECKHE CBOKCTBA
MeTasuioB. O61IHe crnocoObl MoaydeHus: MeTallioB. [loHsATHE O KOPPO3UH METaIOB, OCHOBHBIE
cnoco0bl 3amMThl UX OT Kopposuu. CraBbl (CTallb, YyTyH, AIOPAIIOMHHHM, OpOH3a) U HX
MIPUMEHEHUE B OBITY M IPOMBIIIUICHHOCTH.

[Ilenounble MeTawibl: nojioxkenue B [lepuoandeckon cucteMe XumMuyeckux anementos /1. WM.
MeHieneeBa; CTpO€HHE HMX aTOMOB; HaXOxJeHue B mnpupoae. duznueckue U XUMUUYECKHE
CBOMcCTBa (Ha mpuMepe HaTpust U Kanus). OKCUIbI U TUAPOKCUABI HaTpus U Kanud. [I[pumenenue
HIEJIOYHBIX METAJIJIOB M UX COCIUMHEHUM.

[IlenoyHo3eMeNnbHBIE METAJUIBI MAarHW M KaJdbLMK: moJiokeHue B [lepuoauueckoit cucreme
xumuueckux siiemMeHToB [[. M. MeHaeneeBa; CTpOCHUE MX aTOMOB; HaXO0XJICHUE B MPUPOJE.
du3nyeckue U XMMUYECKUE CBOWCTBA MAarHus M Kajblus. BaxHeWInne COeNMHEHUs KaJlbLUs
(oxcun, rugpokcu, conn). XKECTKOCTh BOABI U CLIOCOOBI €€ yCTpaHeHUS!.

Amomunuii: nojoxkenue B llepumonnueckoil cucreMe Xumuueckux diemMeHToB J[. U.
MeHnpeneeBa; CTpoeHUE aTOMa; HaX0XKAeHUE B npupojie. PU3ndeckrue U XMMUUYECKHUE CBOKMCTBA
amroMuHus. AMQOTEepHBIE CBOMCTBA OKCHJIA U TUAPOKCHIA ATTFOMUHUS.

Kenezo:  nonoxenue B [lepruoandeckor cCUCTEME XUMUYECKUX JIEMEHTOB
. . MenpaeneeBa; cTpoeHHME aTOMa; HaXOXIEHHUE B Npupoje. PU3NUECKUE U XUMHUYECKUE
cBoicTBa xene3a. Oxcubl, ruipokcuasl v conu xene3a(ll) u xxeneza(lll), ux cocrtas, cBoiicTBa
U TIOJIyYEeHHUE.

XUMHUYECKAN OKCIIEPUMEHT: O3HAKOMJICHHE C O0OpasllaMi METaJUIOB U CIUIABOB, HX
bu3nuecKUMH CBOWCTBAMH; W3y4Y€HUE PE3YJIHTATOB KOPPO3UU METAUIOB (BO3MOKHO
WCIIOJIb30BaHNE BHUIEOMATEPUATIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KAIBIIUS ¥ HATPUS
C BOJIOM (BO3MOXXHO HCIIOJIb30BaHHE BHJIEOMATEPUATIOB); HCCIIEIOBAHUE CBOWCTB KECTKOU
BOJIbI; TIPOIIECCa TOPEHUS Keje3a B KUCI0opoie (BO3ZMOXKHO UCIOJIH30BaHUE BUICOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIIMii Ha HOHBI (MarHus, Kaabllvs, AIIOMAHUS, ITUHKA,
xkenesa(ll) u xenesa(lll), menu(Il)); mabmrogeHWe W OMUCAHWE MPOIECCOB OKPAITUBAHMS
IUIAMEHU MOHAMM HATpPHs, Kallus M KalblKg (BO3MOXKHO MCIIOJIh30BaHUE BUACOMATEPHATIOB);
uccienoBaHue aMm(pOTepHBIX CBONCTB THIPOKCHUIA



ATIOMUHUS U TUIPOKCHUIA IIMHKA; pelIeHre SKCIIepUMEHTaIbHBIX 33/1au 1o TeMe «Baxueiiue
METaJUTbl U UX COSTUHEHUS.

XuMHs ¥ OKpPYKAKIIAs cpeaa

HoBeie maTepuansl ¥ TexHojoruu. BemectBa M Marepualibl B TOBCEIHEBHOW >KU3HU
yeloBeka. XUMHUS U 370pOBbe. be3onacHoe UCoIb30BaHNE BEIIECTB U XUMUYECKUX PEaKIHii B
obITy. IlepBas moMomib IpH XUMHUYECKHUX O0KOrax U OTpaBieHUAX. OCHOBBI 3KOJOTMYECKOM
IpaMOTHOCTU. XHUMHYECKOE 3arpsi3HEHUE OKpYy)Karollel cpenbl (mpeaesibHas AOMyCTHUMAas
koHueHtpauus Bemniects — [1J[K). Posib XxuMuu B peliieHun 3K0JIOTHYECKUX TPOoOIeMm.

[IpupoHble UCTOYHHKU YTIIEBOJIOPOJOB (yroib, MPUPOAHBIM ra3, HE(PTH), MPOAYKTHI HX
nepepadboTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH.

XHUMHYECKUNA SKCIIEPUMEHT: U3Yy4Y€HHE 00pa3lloB MaTepHalioB (CTEKJIO, CIUIABbI METAJIOB,
MOJIMMEPHBIE MaTEPHUAJIBI).

MexnpeamMeTHbie CBA3U

Peanu3zanus MeXnpeaMETHBIX CBSI3eH MPU U3YUCHHH XUMHHM B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCIOJNIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX TIOHSTHA, TaK U TIOHATHIA,
SBIIIONIMXCS CHCTEMHBIMU Il OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.
Peanu3zanus MeXIpeMETHBIX CBSI3€H MPU U3YUECHUN XUMHH B 9 Kilacce OCYIIEeCTBISETCS Yepes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITUH, SIBISIOMIUXCS
CUCTEMHBIMU IS OT/AEJBbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO011re ecTeCTBEHHO-HAY4YHbIE OHATHS: HAyYHBIH (PaKT, rUmoTe3a, 3aKOH, TEOpHs, aHalIu3,
CUHTE3, KJacCU(pUKaLMs, IEePUOJUYHOCTb, HAONIOJCHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE,
U3MepeHue, MOJIelNb, BJIEHNE, TAPHUKOBBIN 3P (EKT, TEXHOIOTHUS, MaTepUaJIbl.

®duzuka: Marepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH/I, U30TOIIbI,
PaMOaKTUBHOCTh, MOJEKYJa, SJIEKTPUYECKH 3apsl, MPOBOJHUKU, TOJTYIPOBOJIHUKH,
IURJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHCTAJUIMUECKas pemerTKka, CIjaBbl, (U3NYECKHUE BEIUYUHBI,
€AMHUIIBI U3MEPEHUS], KOCMMYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢dorocunres, npixanwe, Ouocdepa, SKOCHUCTEMA, MUHEpAIbHBIE yI0OpeHUs,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIIbHbIC BEILIECTBA.

I'eorpadusi: atmocdepa, runpocdepa, MUHEpaJIbl, TOPHBIE TOPOJbI, TOJE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

I[INTAHUPYEMBIE OGPA30OBATEJIbHBIE PE3YJIBTATEI

Nzyuenne xumun B 8-9 Kilacce HampaBlieHO Ha JOCTHXKEHHE OOYYArOUTUMUCS JTUYHOCTHBIX,
METanpeIMETHBIX U TIPEIMETHBIX PE3YJIbTATOB OCBOCHHUS YU€OHOTO MpeIMeETa.

JINYHOCTHBLIE PE3VJIBTATHI

JIndHOCTHBIE PE3yJbTAaThl OCBOCHHS TMPOTPAMMBI OCHOBHOTO 00IIEero 0Opa3oBaHMUs
JIOCTUTAIOTCS B X0J1e O0yUeHUsI XUMUU B €TUHCTBE YUCOHON U BOCTIUTATEILHOU JESTEIBHOCTH
Opranu3anud B COOTBETCTBHUH C TPAJAMIIMOHHBIMH POCCHUHCKHMHU COIMOKYJIBTYPHBIMH |
JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMHU, TPHHATBIMA B OOINECTBE MpaBUIaMHU M HOpPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHHUS, CAaMOPA3BUTHS M COLMAIU3AINN
0o0ydJaromuxcs.

JIMYHOCTHBIC PE3YJIbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

[TaTprOTHYECKOTO BOCTIMTAHUS

1) IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEINI0, TIOHWMAaHUs 3HAYCHHS] XMMHYECKOW HAYKH B XU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAQJIETh IOCTOBEPHOM MH(POpPMAITUEH O TIEPEIOBBIX JOCTHIKEHUSX W OTKPBITHIX



MUPOBOH M OTEUECTBEHHON XWMHWU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE
MHpa U o0IIeCTBa,;

['paxpanckoro BOCIUTAHUS

2) MPEICTaBICHUS O COIMAIbHBIX HOPMAaxX W MpPaBHIIaX MEXIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4yeOHO-
UCCJIEIOBATEIbCKOM, TBOPUYECKOM U APYTUX BUAX JIEATEIHHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JESATEIILHOCTH MPHU BHITIOJTHEHUU YUEOHBIX, MO3HABATEIBHBIX 3a]1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3IaHIH YUIEOHBIX MPOSKTOB, CTPEMIICHHS K B3AHMOIIOHUMAHUIO
¥ B3aWMOIIOMOIIM B TIpOIlecCe ATOW Y4eOHOH NeITeThHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE M TIOCTYIKH CBOWIX TOBapHINEH C TO3WUIIMU HPABCTBEHHBIX M TPABOBBIX HOPM C
y4E€TOM OCO3HAHMSI IIOCJIEICTBUM MOCTYIIKOB;

[{leHHOCTH HAYYHOTO TTO3HAHUS

3) MHPOBO33PEHYCCKHX MPEACTABJICHUH O BEHICCTBE W XHUMHYECKOW  peakiuw,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBISIOIIMX OCHOBY ISt
NOHMMAHMsI  CYIIHOCTH HAayYHOW KapTHUHBI MHUpPA; TMpeACTaBlIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YeNIOBEKa ¢ MPUPOIHOM Cpesoif, O poin
XVUMHH B IO3HAHUH STUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIPABJICHHBIX HA TOJYyYCHHE HOBBIX 3HAHHWHA IO XUMHH,
HEOOXOIUMBIX ISl 0ObsICHEHHS HAOII0JaEMBIX TIPOIIECCOB U SIBICHUIA;

5) no3HaBaTeabHON, HHGOPMAIIMOHHOW M YHUTATEIBLCKOM KYJIbTYpbl, B TOM YHCIIC HABBIKOB
CaMOCTOSTEIPHOW pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOH, JTOCTYITHBIMU
TEXHUYCCKUMH CPEACTBAMU MHPOPMAITMOHHBIX TEXHOJIOTHIA;,

6) mHTepeca K OOYYCHHIO M MO3HAHUIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH H CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOEKTHON U UCCIEAOBATEIHCKON ACATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJIICHHOCTH M YPOBHSI O0y4YEHUS B JaJIbHCUIIIEM;

DopMUPOBAHUS KYTBTYPHI 3JI0POBbBS

7) oco3HaHWsI IICHHOCTH J>KWU3HH, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIA 00pa3 >KU3HU, OCO3HAHUS TOCIEACTBHUI WM HEMPHUSITHUS BPEIHBIX
npuBbIYeK (YMOTpeOIeHUS alKOTOJsl, HAPKOTUKOB, KYpEHHs), HEOOXOTUMOCTH COOIIOICHUS
npaBmwiI OE30MACHOCTH TpU OOpAIleHWH C XMMHUYECKMMHU BEHIECTBAMHU B OBITY M pealbHOU
KU3HU;

TpynoBoro BocliuTanus

8) mHTepeca K MPaKTHYECKOMY U3YUEHUIO Mpodeccuii U Tpy/ia pa3IMuyHOro pojia, yBaKeHHE K
TPYAy W pe3yjabTaTaM TPYAOBOH JEATECILHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHWUH IO XWMHH, OCO3HAHHOTO BBIOOpAa WHIWUBUIYAILHON TPacKTOPUU
MPOJIOJDKCHHUS 00pa30BaHUS C yYETOM JIMYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIEeNTHOW MPOodeCCHOHAIBHON JICATCIBHOCTH U
pa3BUTUS HEOOXOIUMBIX YMEHUI; TOTOBHOCTH a/IallTUPOBATHCS B MPO(HECCHOHAIBHOM Cpe/ie;

DKOJIOTMYE€CKOTO BOCIIUTAHUS

9) HKOJIOTHYECKH I1eJIeCO00Pa3HOr0 OTHOIICHHS K MTPUPOJIC KaK UICTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIECTBOBAHUS, OHUMAHUS IIEHHOCTH 3JI0POBOTO M OE30MacHOTO 00pasa KHU3HHU,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY M TCHXHMYECKOMY 3I0POBBIO,
OCO3HAHMSI IEHHOCTH COOJIIOICHUSI TPABIIT O€30TIaCHOTO TIOBEICHUS IIPU Pa0b0TE C BEIIECTBAMH,
a TaKKE B CHUTYAIUAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HHU JIHOJICH;

10) crmocoOHOCTH MPUMEHSTHh 3HAHHWSA, MOJydaeMble MPU HU3YUYCHUH XHMHHU, JJIS PELICHHS
3aJ1a4, CBSI3aHHBIX C OKPY)KAIOIICH MPUPOIHOW CPEJIOi, MOBBIIMICHUS YPOBHS JKOJIOTHYCCKON
KYJIbTYpPBbI, OCO3HAHUS II100ATBHOIO XapaKTepa IKOJIOTHYECKUX Mpo0sieM U MyTel UX peleHus
MOCPEICTBOM METOJIOB XUMUM;22



11) 5KOJIOTMYECKOTO MBIIIICHUS,, YMEHHS PYKOBOACTBOBATHCS WM B II03HABaTEIIBHOMA,
KOMMYHUKATUBHOM U COLMAIBHON IIPAKTHKE.

METAITIPEAMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pPE3yJbTAaTOB BBLACIAIOT 3HAYUMMbIE [ (HOPMHUPOBAHUS
MUPOBO33PEHUSI OOIICHAYYHbIEC TOHATHS (3aKOH, TEOPHs, MIPUHLMII, TUIIOTE3a, (PaKT, CUCTEMA,
IPOLECC, SKCIEPUMEHT U Jp.), KOTOPbIE HCIHOJB3YIOTCS B €CTECTBEHHO-HAaYyYHBIX Y4E€OHBIX
npeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMUPOBATH ITPEICTABIEHUE O
LIEJIOCTHOM Hay4HOM KapTUHE MMpa, U YHUBEpcalbHble yueOHbIE JeiicTBUs (IIO3HABATEIbHBIE,
KOMMYHUKAaTUBHBIE, PETYJATUBHBIE), KOTOpble OOecrneynBaloT (GOpMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOH! 1€ATEIbHOCTH.

MertanpenMeTHble pe3yabTaThl OCBOEHHUS 00Opa30BaTEIbHOM MpOrpaMmbl IO XHMHUHU
OTpaXkaroT OBJIAJICHUE YHUBEPCAIbHBIMU [T03HABATEIbHBIMU JIE€HCTBUSMU, B TOM YHCIIE:

ba30BBIMU JTOTMYECKUMU AEUCTBUAMU

1) yMeHHEM HCIOB30BaTh MPHEMBI JIOTUYECKOTO MBIIIJICHUS MPH OCBOCHUM 3HAHMIA:
packpbIBaThb CMBICI XUMHYECKHMX TMOHATHH (BBLACNATh UX XapaKTepHble MPU3HAKH,
YCTaHABJIUBATh B3aMMOCBSI3b C IPYTUMHU MOHITHSIMHU ), UCIIOJIB30BATh MOHATHS 7151 OOBSICHEHUS
OTIENbHBIX (PAKTOB U SBJICHWN; BBHIOMpPATh OCHOBAHMSI M KPUTEpUU i Kiaccuukanuu
XUMHUYECKUX BEUIECTB U XMMHUUECKHUX PEAKIMI; yCTaHABIMBATh IPUUYNHHO-CIIEACTBEHHBIE CBA3H
MEXAy OOBEKTaMH HU3YYEHMs; CTPOUTh JIOTUYECKUE pacCykIeHUs (MHIYyKTUBHBIE,
JNEAYKTUBHBIE, TI0 aHAJIOTUN); 1€JaTh BBIBOJBI U 3AKIFOUECHHUS;

2) yMeHUEeM IPUMEHATH B MPOLIECCE MO3HAHMS MOHATHS (IPEAMETHBIC U METalpeIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMHH, MPEOOpPa3OBBIBATH IIUPOKO
IPUMEHSIEMBIE B XUMHUH MOJIENIbHBIE NTPECTABICHHUS] — XUMUYECKUI 3HAK (CUMBOJI 2JIEMEHTA),
XxuMHuyeckas ¢opMmyila U ypaBHEHHE XHUMHMUECKOM peaklud — MpU peleHuH ydeOHo-
NO3HABATENbHBIX 33Jay; € Y4YETOM OTUX MOJAEIBHBIX MPEJCTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3YYaeMbIX OOBEKTOB — XUMHUUYECKHX BEUIECTB U
XUMHUYECKUX pEeaKlUii; BBIABIATH 00IIKME 3aKOHOMEPHOCTH, TPUUYUHHO-CIIE/ICTBEHHBIE CBS3H U
NPOTUBOPEUUSl B M3y4aeMbIX IpolLeccax W SBJICHUSX; MpeajiaraTb KpUTEPUH JUIS BBISIBICHUS
TUX 3aKOHOMEPHOCTEW U MPOTUBOPEYM; CAMOCTOSITENIbHO BBIOMpATh CHOCOO pEelIeHUs
yueOHOM 3amauM (CpaBHMBAaThb HECKOJIBKO BapHaHTOB peLIEHUs, BbIOMpaTh Hauboiee
HNOJIXOJALIUHN C YYETOM CaMOCTOSATEIbHO BBIJICTICHHBIX KPUTEPHUEB);

ba3oBbIMU HcCIEn0BATENBCKUMU IEUCTBUAMHU

3) yMEHUEeM HCIOJIh30BaTh MOCTABICHHBIC BOIPOCH B Ka4eCTBE MHCTPYMEHTA IO3HAHHMS, a
TaKkKe B KayecTBE OCHOBBI s (OPMHPOBAHMS THIIOTE3bl MO TPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CY>KJICHUN;

4) mpuoOpeTeHNe OIbITa MO IUIAHMPOBAHUIO, OPTaHU3AIMUA W TMPOBEJCHUIO YYEHHYECKUX
9KCIIEPUMEHTOB: YMEHHUE HAOIIOAATH 32 XO/I0M IPOIIECCA, CAMOCTOSTENBHO IPOTHO3UPOBATH €r0
pe3ynbTar, GopMyIupoBaTh 0OOOIIEHHS W BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOIO OIbITA,
UCCJIEIOBAaHUS, COCTABIISATh OTUET O MpOJIeTaHHON paboTe;

PaGoroii ¢ undopmarnuei

5) yMeHHEM BBIOMpaTh, AHAIM3UPOBATh M HMHTEPIPETHPOBATH HWH(POPMAILUIO PA3TUYHBIX
BUJOB U (HOpPM TpENCTaBICHUS, MOJYy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAy4HO-TOMYJISpHas
JUTepaTypa XUMHUYECKOTO COJEpKaHHs, CIOpaBOuYHble mocobus, pecypcbl HWHTepHeTa);
KPUTUYECKH OLEHUBATh MPOTUBOPEUHMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHEeM MPUMEHSTh Pa3IHYHbIE METOBI U 3aIIPOCHI IIPU MMOUCKE H 0TOOpE HHPOPMALTUH U
COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIIOJHEHUS y4€OHBIX U [I03HABATENIBHBIX



3aJa4  ONpeAeNE€HHOrO0 TuIa, NpUOOpeTeHHue OIblTa B 00JAaCTM  HCHOJB30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOIMH, OBJIAZICHUE KYJIbTypOM  aKTUBHOIO
UCMOJIb30BAHNS PA3JIMYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSTEIBHO BBIOMPATh ONTHUMAJIbHYIO
dopmy mpencTaBieHus MHGOpPMAIMM U WUIIOCTPUPOBATH PEIAeMble 33aJaul HECII0KHBIMU
CXeMaMHu, [uarpaMMaMi, ApyrumMu popmamu rpauky U MX KOMOUHAIUSAMUY;

7) yMEHHEM HCIIONB30BaTh U aHAIM3UPOBATh B Mpolecce y4yeOHON M HMCCIIeaoBaTeNbCKON
NEeSTeIbHOCTH HMH(POPMALMI0O O BIMSHUM IPOMBIIUIEHHOCTH, CEJIBCKOIO XO34HCTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPY-KalOIIEH TPUPOIHON CPENBL;

YHuBepcalbHBIMU KOMMYHUKAaTUBHBIMH J1€UCTBUSIMHU

8) ymeHnueM 3ajaBaTh BONPOCHI (B XOJE€ JHaliora W/HIM JHUCKYCCHH) TIO CYIIECTBY
o0cyxs1aeMoil TeMbl, (OPMYIHPOBATH CBOM HPEIJIOKEHUS OTHOCHTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3aa4H;

9) mpuoOperTeHHWE OIBITA MPE3CHTAIMH  PE3YJIbTATOB  BBIIIOJIHEHUS XHUMHUYECKOTO
JKCIepruMeHTa (J1a00paTOpHOro OmbITa, Ja0OpaTOPHONH PabOTHI MO HMCCIEIOBAaHUIO CBOWCTB
BEIIECTB, y4eOHOTO NMPOEKTA);

10) 3amHTEepecOBaHHOCTb B COBMECTHOH CO CBEpCTHHKAMH IIO3HABAaTEIBHOH W
UCCIIEI0BATENIbCKON JEATEIbHOCTH MPH PEIICHUH BO3HUKAIOUIMX IPOoOJeM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COIIACOBaHMs MO3UIMI (0OCYKAeHHS, OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBI», KOOPJAHHALIMS COBMECTHBIX JAEHCTBUI, ONIPENEICHUE KPUTEPUEB IO OLIEHKE KaueCTBa
BBITIOJITHEHHOM paboTHI U Ip.);

YHuBepCcallbHBIMU PETYIATUBHBIMU JACHCTBUSIMU

11) yMeHHWEeM CaMOCTOSATENLHO  ONPENeNATh  IeMH  JIEATCIBHOCTH, IUIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBAThH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO JIE€ATEIBHOCTD,
BbIOMpaTh HanOosiee 3(PPEeKTUBHBIE CIOCOOBI pElIeHUs YUEOHbIX M IMO3HABATEIBHBIX 3a/ad,
CaMOCTOSITEIBHO COCTaBJISITh WJIM KOPPEKTUPOBATH MPEITI0KEHHBIM aJITOPUTM JIECHCTBUN TIPH
BBIMOJIHEHUHU 33JaHUi C Y4ETOM MOJy4YCHHs HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKLUAX; OLIEHUBATH COOTBETCTBUE MOIYYEHHOTO PE3YNIbTATA 3asIBICHHOMN LENH;

12) ymeHueM HCHOJB30BAaTh M AHAIW3UPOBATH KOHTEKCTHI, MpEJJlaraeMble B YCIOBHH
3a/1aHUN.

[MPEAMETHBIE PE3VJIbTATDI

B cocraBe mnpemMeTHBIX pe3yJbTaTOB I10 OCBOCHHIO 00s3aTEIBLHOTO  COACPIKAHMS,
YCTaHOBJIEHHOTO JIaHHOM MpUMEPHOM paboyeit mporpaMMoil, BBIEISIOT: OCBOCHHBIEC
00ydJaromuyMHCs HaydHbIC 3HAHWS, YMEHHUS M CIHOCOOBI JCHCTBHMA, crIemupUUYECKHe IS
NPEeIMETHON 0o0sacTu «XUMUS», BHIBI JNEATCILHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHUS, €0
WHTEPIIPETAINH, TPECOOPA30BAHUIO U IIPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX M HOBBIX CUTYaIIHSIX.

[IpenmeTHbIE pe3yibTaThl OTPAKAIT CHPOPMUPOBAHHOCTH Y OOYYAFOIIMXCS CIICTYFOIIMX
YMCHHM:

8 KUIACC

1) packpwieameb cmblci OCHOBHBIX XUMHYECKHX IOHSATHI: aTOM, MOJICKYJa, XHUMHUYCCKHUI
3JIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOAHOPOAHAA),
BaJIEHTHOCTh, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJISIPHAsl Macca, KOJUYECTBO BEILECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBasi JIOJsl XMMHUYECKOTO JJIEMEHTa B COCJUHEHHU, MOJIAPHBIA 00BEM,
OKCHJ1, KUCIIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas
peaKiysi, KacCu(pUKAIHs peaKfil: peakiui COeAMHEHUS, PEaKIIUN Pa3IoKEHUs,



PeaKIy 3aMeIeHHs], peakui 00OMeHa, K30~ U SHIOTEPMHUECKUE PEAKIINN; TEIUIOBOH (et
peakiuu; sJIpo aToMa, BJIEKTPOHHBIM CJIOH aToMa, aToMHas OpOuTalb, paauyc aroma,
XMUMHUYECKas CBSI3b, MOJISIPHAs U HEMOJSIpHAs KOBAJIEHTHAs CBSI3b, HOHHASI CBA3b, MOH, KaTHOH,
aHMOH, pacTBOP, MaccoBast 0JIs BEIECTBA (MPOLIEHTHAsI KOHIEHTPAIUs) B pacTBOPE;

2) unrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. M. 1) U IPUMEHSTD
3TH MOHATHS IPU ONMCAHUY BEILECTB U UX MPEBPALCHUI;

3) ucnonvzosams XUMUUECKYIO CUMBOJIUKY JJIsl COCTaBICHUS (POPMYIT BEIIECTB U YPaBHEHUH
XUMHUYECKHUX PEAKINM;

4) onpedensimb BAJICHTHOCTh aTOMOB DJJIEMCHTOB B OWHApHBIX COCJMHEHUSX; CTCICHb
OKHCIICHHS D3JEMEHTOB B OHMHApHBIX COEAMHEHMSX; IPUHAUIEKHOCTh BEIIECTB K
onpeNeIEHHOMY KJIacCy COeAMHEHUN 1Mo GopmMyrnam; BUJ XUMHUYECKON CBSI3U (KOBaJICHTHAS U
MOHHAsI) B HEOPTaHUYECKUX COCAMHEHMSIX;

5) packpovieams cmwicn Tlepuoamueckoro 3axoHa J[. M. MenpaeneeBa: JeMOHCTPUPOBATH
MOHUMaHUE NePUOINYECKON 3aBUCIMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJ0KEHUS B
[lepronnyeckoil cucTeMe; 3aKOHOB COXPAHEHHS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOT'O YUeHHUs, 3aKOHa ABOTaIp0; ONUCHIBATh U XapaKTepU30BaTh TAOJUUHYIO
¢dopmy Ilepuonnyeckoil cHUCTEMbl XMMHUYECKHX HJIEMEHTOB: pa3iMyaTh MOHATHS «TJaBHas
noarpymnmna (A-rpynna)» u «nobounas noarpynna (b-rpynna)», mansie u O6osbliie nepuosl;
COOTHOCUTH OO0O3HAaueHHs, KOTopble wumeroTcss B Tabimuue «llepuonuyeckass cucrema
xumuueckux saemeHToB JI. M. MenzaeneeBa» ¢ UYMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUS
aTOMOB XMMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsija sjapa, oOIee 4YHUCIO 3JIEKTPOHOB U
pacnpeeneHle UxX Mo ANEKTPOHHBIM CII0SIM);

6) kraccupuyuposams XUMUYECKUE SJIEMEHTHI; HEOPTaHUYECKUE BEHICCTBA; XUMHUYCCKHE
peakuuu (Mo YUCIIy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB, 110 TEIIOBOMY 3D PEKTY);

7) xapakmepuzosams (onucviéams) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IHUHBIX
KJIACCOB, NOJTBEPK/1as ONHUCAHNUE NPUMEpPaMHU MOJIEKYJSIPHBIX YPaBHEHHI COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKLINM;

8) npocnosuposame CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa;
BO3MOXHOCTH IIPOTEKAHMSI XUMUYECKUX MPEBPALICHUN B pa3JIMYHBIX YCIOBUIX;

9) 6viuucasAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB; MacCOBYIO
JOJI0 XMMHMYECKOTO HJIeMEHTa MO (opMysie COEIUHEHHS; MacCOBYIO JOJI0 BEIIeCTBa B
pacTBoOpe; MPOBOJAUTH PACUETHI O YPABHEHUIO XUMUUECKOW peaKknu;

10) npumensims OCHOBHBIC OTEPAIMU MBICIUTEIBHON NEATEIBHOCTH — aHAJ W3 M CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEeMaTH3alMl0, KIACCU(PUKALMIO, BBISIBICHHE MPUYUHHO-
CIIEJICTBEHHBIX CBS3€d — Ui M3y4YEHUs CBOMCTB BELIECTB M XHMMHMUYECKHX pEaKUUid;
€CTECTBEHHO-HAyYHbIE METOJbl IO3HAaHUSA — HAOJII0JCHUE, HM3MEpPEeHHe, MOJeMPOBaHUeE,
AKCIIEPUMEHT (peabHbI U MBICTIEHHBIN);

11) cnedoéams mpaBUIaM  TIONB30BAaHHMS XHUMHYECKOH TIMOCYZOH H  J1a0OpaTOpHBIM
o0opynoBaHMEM, a TaKXkKe INpaBujiaM oOpalleHusi C BEIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIHMSIMH 110 BBIMOJIHEHUIO JAaO0OPaTOPHBIX XHMHUYECKHX OMNBITOB IO MOJYyYEHHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), IPUTOTOBIEHUIO PACTBOPOB C
ONpENEIEHHON MAacCOBOM [OJIEM pPAacTBOPEHHOIO BEUIECTBA; IUIAHUPOBATbH WU IMPOBOAUTH
XUMHYECKHE SKCIIEPUMEHTHI 110 PAaCIO3HABAHUIO PACTBOPOB IIEIOUYEH M KHUCIOT C MOMOIIBIO
WH/IUKATOPOB (JJakMyc, (heHoNpTaIenH, METUIOPAHXK H Jp.).

9 KJIACC

1) packpsleamsd CMblCl OCHOBHBIX XHMHUUYCCKHUX MOHSITUN: XUMHYECKUHI OJICMCHT, aToOM,
MOJICKYJId, MOH, KATUOH, daHUOH, ITPOCTOC BCUICCTBO, CIIOKHOC BCIICCTBO, BAJICHTHOCTD,



AJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peakuus, XMUMHUYECKas CBS3b,
TETUIOBOM 3((HEKT peakuuu, MOJIb, MOJSIPHBIA 00BEM, PaCTBOP; IEKTPOIUTHI, HEIJEKTPOIUTHI,
AIIEKTPOJIUTAYECKAs JUCCOIMAIUS, PEaKIUu HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTUMble M HEOOpaTUMBIE PpEAKIMH, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIC
peakluu, OKHCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHHE, AaJJIOTPOIIHS,
aM(pOTEpHOCTh, XUMHUYECKas CBsI3b (KOBAJICHTHAs, HOHHAs, METAJUTMUECKasl), KpUCTaJUTMUecKas
pemérka, KOpPpPO3Wsl METAJJIOB, CIUIABBI; CKOPOCTh XHUMHYECKOM peakluu, MpereabHO
nomyctumas konneHntpauus (I171K) Bemectsa;

2) unniocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IMOHATUH (CM. II. 1) ¥ IPUMEHSThH
9TH MOHATHUSA [IPU ONMCAHUU BEUIECTB M UX IPEBPALLECHUN;

3) ucnonv3oeames XUMHYECKYIO CHMBOITUKY JJIsl COCTABJICHUS POPMYJT BEIIECTB M ypPaBHCHUH
XUMHUYECKUX PEAKIIHIA;

4) onpedensimb BAICHTHOCTD U CTETICHb OKHUCIICHUS! XHMUYECKUX 3JICMEHTOB B COCITUHCHUSX
Pa3IMYHOIO COCTaBa; MPUHAMJIEKHOCTh BEIIECTB K OMPEEIEHHOMY KJaccy COEAMHEHHH MO
dbopMynam; BUJI XUMUYECKOH CBSI3U (KOBaJCHTHAsI, MOHHAS, METAJNINYECKasi) B HEOPTAaHUYECKUX
COCJIMHEHUSIX; 3aps/l MOHA TI0 XMUMHUUYECKOW (opMylie; XapaKkTep cpelbl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COCIMHECHUMN, TUI KPUCTAJUTMUECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpovisamo cmoicn Tlepuoanueckoro 3akona JI. . MenaeneeBa u 1eMOHCTPHPOBATh €TI0
NMOHMMAaHKE: OIMUCHIBATh M XapakTepu3oBaTh Tabmuunyto (opmy I[lepumonnueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MOATpymnmna (A-Tpymma)» U «1mobdoyHas
noarpynna (b-rpynmna)», manele U OoJyibllIMe NEPUOBI; COOTHOCUTH O0OO3HAUEHUS, KOTOPBIE
UMEIOTCA B TEPUOJUYECKON TabiuIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij s/ipa, 00IIee YNUCIIO0 JIEKTPOHOB U paclpeieieHle uxX
10 3JIEKTPOHHBIM CJIOSIM); OOBACHATH OOIIME 3aKOHOMEPHOCTU B U3BMEHEHHUH CBOMCTB AJIEMEHTOB
U UX COCIMHEHUH B Mpejenax MalblX MEePUOJIOB U IIaBHBIX MOArPYIN € YUETOM CTPOCHMS MX
aTOMOB;

6) xraccugpuyuposamsy XUMUYECKUE DIIEMEHTHI, HEOPTaHHMYECKHE BEIIECTBA; XUMHYECKHUE
peakiuu (1o YUCIIY U COCTaBY YYacTBYIOUIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3 (deKTy, 1Mo
MU3MEHEHHUIO CTENIEHEN OKUCIIEHHS] XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONUCHIBATH) OOIME U creruHUYeCKHe XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIOKHBIX BEILIECTB, MOJATBEPKasi ONMMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUN;

8) cocmaesnames ypaBHEHHS 3JCKTPOJIMTUYECCKON JUCCOIMALMU KUCIIOT, MISTIOYCH U COJICH;
NOJIHbIE W COKpalI€HHbIE YPAaBHEHHUS peakluii HOHHOro OOMEHa; YpaBHEHHUs peaKkIuii,
NOJITBEPKIAIOIINX CYIIECTBOBAHUE TE€HETUYECKOM CBSA3M MEXAY BEIEeCTBAMH Pa3IMYHBIX
KJIACCOB;

9) packpwisamev cywHOCmMb OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIIHii;

10) npoenozuposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS; BO3MOKHOCTH
MPOTEKAHUS XUMUUECKUX MPEBPAILECHUN B Pa3IMYHbBIX YCIOBUSAX;

11) sbiuucames OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MAacchl BEIIECTB; MacCOBYIO
JIOJII0  XMMHYECKOTO JJIEMEHTa MO (OopMyJie COCIUHEHHS; MAacCOBYIO JOJIO BEIIeCTBa B
pacTBope; IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIUY;

12) cnedosamv  TpaBWIIaM  TIOJIB30BaHHS XHMHYECKOM IMOCYIOW W  J1aOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXke IMpaBuiaM OOpallleHuss C BEIIeCTBAMH B COOTBETCTBHU C
UHCTPYKLUUSAMH TIO BBIMOJTHEHHUIO J1a00paTOPHBIX XMMHMUYECKHX OIBITOB MO MOJYYCHUIO U
cobupaHnio Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJICKUCIIOTO Ta3a);



13) nposooums peaxiiuu, MOATBEPKIAIONINE KAYECTBEHHBIH COCTAB Pa3jIMUHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMUI-, HOIU-, KapOoHaT-, ¢ocdar-, CUIMKAT-,
cynbdaT-, THAPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3YYCHHBIX METAJIOB,
MIPUCYTCTBYIOIIHE B BOJIHBIX pacTBOpPax HEOPTaHUUECKUX BEIICCTB;

14) npumernssimov OCHOBHBIC OIECPAIlMU MBICIIUTEIBHON NEATEIBHOCTH — aHaJIM3 M CHHTE3,
CpaBHEHHE, 00O0OIIECHHE, CUCTEMATHU3AINIO, BBISBICHHE MPUYMHHO-CIICICTBEHHBIX CBS3CH —
JUTS M3yYEHUs] CBOWCTB BEIIECTB U XMMHYECKUX PEaKIUi; €CTECTBECHHO-HAYYHBIE METO/IbI
MO3HAHUS — HAOJIOJIEHHE, W3MEpPEHUEe, MOJICIUPOBAHKUE, OSKCIEPUMEHT (peayibHBIM W
MBICIICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KITACC

Ne

HaumeHnoBaHue pas3aciioB

KomuyuecTBO 4acoB

DNeKTPOHHBIE (IU(PPOBBIE) 00pa30BATEIBHBIE PECYPCHI

/0 |1 TEM IPOrpaMMbI
BCETO
KOHTPOJIb  [IPAKTHY
HBIC ecKue
paboTHI a00ThI
Paznen 1. IlepBoHavaibHBIE XUMUYECKUE TTOHSITUSA
1.1 Xuvms — saxnas oonacts6 0 2 https://media.prosv.ru/content/item/reader/7896/ ->nexTpoHHbIA y4eOHUK
€CTECTBO3HAHUS U "pvns. 8 Kiace”
TIPaKTHHCCKON https://content.edsoo.ru/lab/ - atepakTHBHBIC BUPTYalbHBIC JTA0OPATOPHBIE U
eI TENBHOCTH YeTIOBEKa HpaKTHYECKHE PaGOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIBHBIE OIBITHI, JJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaAHUH.
[Mxoma". Xumus, 8 kiacc
1.2 [BemectBa 14 1 0

1 XUMWUYCCKHUEC PCAKINN

https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIN y4eOHUK

"Xumus.8 knacc"
https://content.edsoo.ru/lab/ - arepakTBHBIC BUPTYalbHBIC JTAOOPATOPHBIE U

MPAKTUIECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5

-XuMus (SaHI/IMaTeJ'IBHBIG OIIBITHI, 3JICKTPOHHBIC TIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HaAHUH.

[Mxoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKnacc — oGpa3oBaTebHBIN HHTEPHET-PECYPC

Hrtoro no pazaeny

20



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049

Paznen 2. Baxueiimme NpCACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bosznyx. Kucinopon.
[Tonsatue 00 okcumax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIN y4COHUK

"Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - urepakTHBHBIC BUPTyalbHBIC JTA0OpATOPHBIC U

PAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by qroups=1&filter subject=5

-XnUMus (SaHI/IMaTeJIBHBIe OIIBITHI, 3JICKTPOHHBLIC IJIAKAThI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0J1aKO 3HAHHIA.

[Ixoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTeiabHBIN HHTEPHET-PECYpPC

2.2

Bonopon.
[lonsiTvEe 0 KUCTOTAX U
COJISIX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIH y4eOHUK

"Xumus.8 knacc"
https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYalIbHBIE TA0OPATOPHBIC U

PAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by qroups=1&filter subject=5

-XUMus (BaHI/IMaTeJIBHBIe OIIBITBI, 3JICKTPOHHBLIC INIAKATBI U TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaAHHIA.

[[Ixoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oOGpa3oBaTebHBIN HHTEPHET-PECYpPC

2.3

KonnuecTBeHHBIE
OTHOILIEHUS B XUMUH

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIH y4eOHUK

"Xumus.8 knacc"
https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYalIbHBIE TA0OPATOPHBIC U

MpaKTUYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by qroups=1&filter subject=5

-XuMusg (BaHI/IMaT CJIbHBIC OIIBITHI, SJICKTPOHHBIC IJIAKATbI U T CCTBI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "OOnako 3HaHUH.

[l1xona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECYpPC



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049

2.4 |Bona. PactBopsl. [1ousTHE
00 OCHOBaHUAX

[o)

https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHBIN yu4eOHUK

" Xumus.8 xiaacc"
https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYaJIbHBIC JIAOOPATOPHBIC U

MpaKkTUYeCKue PaboThI
https://marketplace.obr.nd.ru/library/lessons?by qroups=1&filter subject=5

-Xumus (BaHI/IMaTGHLHLIe OIIBITHI, SJICKTPOHHBIC TJIAKAThI 1 TCCTI)I)

https://school.oblakoz.ru/materials/496049 -tpenaxep "Obaako 3HAHH.
[l1xona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTeIbHBIN HHTEPHET-PECYpPC

2.5 |OcHOBHBIE KJTACCHI
HEOPTraHUYECKUX
COECIMHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIN y4eOHUK

"Xumusa.8 kiacc"

https://content.edsoo.ru/lab/ - arepakTHBHBIC BUPTYabHBIC JTA0OPATOPHBIE U
MPAKTUIECKUE PabOThHI
https://marketplace.obr.nd.ru/library/lessons?by qroups=1&filter subject=5

-XuMus (3aHI/IMaTeJ'IBHbI€ OIIBITHI, BJICKTPOHHBIC TIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HAHUH.

[lxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECYpPC

Wrtoro no pazaeny

33

Paznen 3. Ilepuoauueckuii 3akoH u [lepuoanyeckas cuctema xumudeckux ayemeHToB J[. . MenaeneeBa. CtpoeHne aToMOB. XUMUYECKas

CBs13b. OKHCIUTEIbHO-BOCCTAHOBUTEIIHHEIC PCaKInu



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049

3-1 Mepuomseckuii sakon u |7 https://media.prosv.ru/content/item/reader/7896/ -3meKTpOHHBIH yaeOGHHK
HepI/IO,III/I‘IeCKaH CUCTEMA "Xumus. 8 knace”
XHMHYCCKUX SIIEMEHTOB I, https://content.edsoo.ru/lab/ - MaTepakTHBHBIC BUPTYalIbHBIE TA0OPATOPHBIC U
. Mengaeneesa. CTpoeHue HpAKTHYECKHE PAGOTHI
aToMa https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=5
- XUMHA (SaHI/IMaTeJ'IBHBIe OIIBITHI, 3JICKTPOHHBLIC IJIAKAThI U TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0J1aKO 3HAHHIA.
[Ixoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKinacc — oGpa3oBaTebHBIN HHTEPHET-PECYPC
3.2 8 i .
KXUMHUCCKAA CBA3D. https:/media.prosv.ru/content/item/reader/7896/ -anekTpoHHBI yaeGHUK
OKuCIUTENbHO- " s 8 Kace”
BOCCTAHOBUTCIIBHRIC https://content.edsoo.ru/lab/ - utepakTuBHBIC BUPTYyalbHbIC JTA0OpATOPHBIC U
peaKiHu PAKTUYECKUE paOOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
- X UMHUSA (BaHI/IMaTCJIBHBIe OIIBITBI, 3JICKTPOHHBIC INIAKATBI 1 TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaAHHIA.
[lIxona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECypPC
Wroro no pazneny: 15
68

OBILEE KOJIMYECTBO
YACOB IIO ITPOIT'PAMME



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049

9 KIIACC

XUMHYECKUX PEaKLUn

Ne  |HammeHoBaHme paszenos |KomuuecTBo 4acos DekTpoHHbIe (IIHPPOBBIC) 00pa30BaTEIbHBIC PECYPCHI
/Il |1 TEM MPOrPaMMBbI
BCETO
KOHTPOJIb  [TPAKTHYE
HBIC CKHE
a00ThI a00ThI
Paznen 1. BemecTBo 1 XUMHUYECKUE PEAKIIUN
1.1 [[Mosropenue u o 0 0 .
VrITyGIeH e SHAHIT 'I'/Il 1p8://Te61a.pxoSY.rI/I/conl enl/11et/reaber/7897/-3neKTpOHHBIN y4eOHUK
OCHOBHBIX pa3fIesioB Kypca Xumus 9 kiacc
8 Kiacca https://content.edsoo.ru/lab/ - IatepakTHBHBIC BUPTYyaIbHBIE Ja00paTOPHBIC U
MPAKTHYECKUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (3aHUMATEIbHBIC OMBITHI, AJIEKTPOHHBIC IJIAKAThl ¥ TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06siako 3HAHUH.
[IIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTebHbIH HHTEPHET-PECYPC
12 Ocnosrsre ° 0 0 https://media.prosv.ru/content/item/reader/7897/-snexTpoHHbIH yae6HAK
3aKOHOMEPHOCTH

"Xumus 9 knacc"
https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyabHBIC TAOOPATOPHBIC U

[paKkTUYecKue padoThl
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5

-Xumusa (SaHI/IMaTeJIBHBIe OIIBITHI, 3JICKTPOHHBIC IIJIAKAThI U TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6iako 3HAHUH.

[Ixoma". Xumus, 8 kinacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBIH HHTEPHET-PECYpPC



https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7897/-%d1%8d%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d1%8b%d0%b9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049

1.3

DIEeKTPOTUTHICCKAS
TTICCOLAIINS.
XHUMHYECKHE PEaKIINK B
pacTBOpax

N11p8://tedla.pro8Y.ru/comlenl/11et/reaber/7897/-3neKTpoOHHBIN yueOHUK
"Xumus 9 knacc"
https://content.edsoo.ru/lab/ - UaTepakTuBHBIC BUPTYyaIbHBIC JTAOOPATOPHBIC U

MpaKTUYECKUE pabOTHI
https://marketplace.obr.nd.ru/library/lessons?by qroups=1&filter subject=5

-XumMusa (3aHI/IMaTCJIBHBIe OIIBITHI, 3JICKTPOHHBIC IJIAKATBI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O01ako 3HAHUM.

[Ixona". Xumus, 8 knacc

https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBINH HHTEPHET-PECYpPC

Toro mo pazaeny 19
Paznen 2. HemeTanibl 1 X COCAUHEHUS
2.1 |O6mas  xapaxrepucruxad https://media.prosv.ru/content/item/reader/7897/->nekTpoHHEI yaeOHHK
XUMHUYCCKUX SJIIEMCHTOB "Xumusg 9 knace"
VIIA-:rpynmsl. I'anoreHsr https://content.edsoo.ru/lab/ - utepakTHBHBIC BUPTYyaIbHbBIC 1a00pAaTOPHBIC U
MpaKTUYeCKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter _subject=5
-Xumus (3aHUMATEIbHBIE OMBITHI, 3JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O06nako 3HaHUH.
[Ixoma". Xumus, 8 kinacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBIN HHTEPHET-PECYpPC
2.2 |O6mas xapakTepucTHkald

XUMUYECKUX  DJIEMEHTOB
VIA-rpynnsl. Cepa u eé
COCIMHEHUS

https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbIN y4eOHUK

"Xumus 9 kimacc"

https://content.edsoo.ru/lab/ - IatepakTHBHBIC BUPTYaIbHBIE 1a00paTOPHBIC U
MpaKkTUYecKue padoThl
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5

-XumMusa (SaHI/IMaTCHLHHe OIIBITHI, DJICKTPOHHBIC IIAKAThI 1 TCCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06s1ako 3HAHUIA.

[IIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC



https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7897/-%d1%8d%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d1%8b%d0%b9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7897/-%d1%8d%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d1%8b%d0%b9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049

MCTAJ1IJIOB

2.3 |O6mas xapakTepucTuKa |0 1 N11p8://Te6la.pro8Y.ru/conlenl/11er/readber/7897/-3mekTpoHHBINA yIeOHUK
XUMHYCCKUX DJIEMEHTOB " ovnst 9 Kace”
VA-TpyImeL. A3OT, https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyaIbHBIC TAOOPATOPHEIC U
(bocdpop 1 ux coenuHenKA MTPAKTUICCKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIIBHBIE OMBITHI, ICKTPOHHBIC ITAKATHI i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01aK0 3HAHUH.
[Ixoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKimacc — obGpa3oBaTebHbII HHTEPHET-PECYPC
24 O6mas  xapaxrepucruxal 15 https://media.prosv.ru/content/item/reader/7897/-3mekTpoHHBIH yaeOHUK
XUMHYECKHX  DJIEMEHTOB "yt O krace”
AA -
YA TPYTIIBL. . https://content.edsoo.ru/lab/ - utepakTHBHBIC BUPTYaIbHbIC 1a00paTOPHBIC U
TIIEPOA U KPEMHHH U MX [IPAKTHYCCKUE PaOOTHI
COECIUHEHUS] https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, YJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O06nako 3HaHUH.
[Ixoma". Xumus, 8 kinacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBIN HHTEPHET-PECYpPC
Htoro mo pa3aeny 25
Pa3nen 3. MeTamibl M1 UX COEIUHEHUS
3.1 |O6mmue cBoiicTBa 4 0

https://media.prosv.ru/content/item/reader/7897/-351ekTpoHHBIH Y4eOHUK
"Xumusg 9 knacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyabHBIC TAOOPATOPHBIC U
MpaKkTUYecKue padoThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (SaHI/IMaTCJIBHBIe OIIBITHI, 3JICKTPOHHBIC TIJIAKATBI U TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6iako 3HAHUH.
[Ixoma". Xumus, 8 kiacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTelbHBII HHTEPHET-PECYPC



https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7897/-%d1%8d%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d1%8b%d0%b9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7897/-%d1%8d%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d1%8b%d0%b9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049

3.2 Baxueiiimue MeTauIbl |
X COETMHCHHS

17

2.5

N11p8://tenla.pro8Y.ru/comlemnl/11et/reaner/7897/-3neKTpOHHBIN yueOHUK
"Xumus 9 knacc"
https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYyaIbHbIC JTAOOPATOPHBIC U

MpaKTUYECKUE pabOTHI
https://marketplace.obr.nd.ru/library/lessons?by qroups=1&filter subject=5

-Xumusa (SaHI/IMaTCJIBHBIe OIIBITHI, 3JICKTPOHHBIC TJIAKAThI 1 TCCTH)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O01ako 3HAHUM.

[Ixona". Xumus, 8 knacc

https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBIH HHTEPHET-PECYpPC

MToro no pazneny:

21

Paznen 4. XumMus U OKpyxaronias cpeja

4.1 |Bemectsa U MaTepuaisl B
HKH3HU 4elloBeKa

3

https://media.prosv.ru/content/item/reader/7897/-311ekTpoHHBIH YaeOHUK

"Xumus 9 knacc"
https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyaIbHBIC TAOOPATOPHEIC U

[paKkTUYeCcKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5

-Xumus (3aHUMATEIbHBIE OMBITHI, 3JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O06nako 3HaHUH.

[Ixoma". Xumus, 8 kinacc
https://www.yaklass.ru- SIKmacc — oOGpa3oBaTelIbHBIN HHTEPHET-PECYPC

HTtoro no pazueny:

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME



https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7897/-%d1%8d%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d1%8b%d0%b9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
https://school.oblakoz.ru/materials/496049

IIOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HauMeHOBaHNE y4eOHON TUCIUILIIHEI)

(xmacc) 8

[1nannpoBaHue COCTABIEHO Ha OCHOBE pabouell mporpaMMbl

0 XUMHUH 8-9 Ki1acchl

B cootBerctBun ¢ PI'OC 0cHOBHOI0 00111€r0 00pa3oBaHUs

( ®I'OC HavaIBHOTO, OCHOBHOTO, CPEIHEr0 OOMIEr0 0Opa30BaHHs )

YMK: l'abpuensua O.C. Xumus 8 kinacc. YueOHHK 11 00111e00pa30BaTeIbHBIX OpraHu3aIuii/
O. C. TI'abpuensia, U.I'. Octpoymos, C.A. Cnaakos - M.: [Ipocsemenue, 2019r.

(yxa3aThb aBTOpa, U31aTEJbLCTBO, IO/ U31aAHUS)

KomuuaecTBo wacoB Bcero: 68 B HeACmO _ 2

Vunrens: CemenoBa Enena BukropoBHa

2023- 2024 yuebHblii TOJ



Ne Tema ypoxka Buawi, hopMBI KOHTPOJIS
P KonuuecTpo yacop ~ (1aTa  TUIIAH. > bop P
/1 U3y4CHUS
Bceer K i
OH pak
0 TpO
THYC
b
Hple |[CKHC
pabo pabo
TBI TBI
68 5 6
05.09 |YcTHbIH ompoc
TIpenmet xumuu. Posb XumMuu B

1. 1 0 0
PKU3HH YeJIOBEKa.

07.09  |YcrHslit ompoc

2 Xumus B cUCTeME HayK. MeToibl 1 0 0
MMO3HAHUS B XUMUH.

3. 1 0 1 12.09 |[Ipaktuueckas paboTa
[TpakTuueckas padbora Ne 1.

«3HaKOMCTBO C TIpaBUIaAMHU
0e30MacHOCTH U pUEMaMu pabOTHI B
XHUMHYECKOM 1abopaTopuu. [IpaBuial
paboThI B Ta0OPAaTOPHH U IPUEMBI
oOparieHus ¢ 1ad0paTOPHBIM
000pyIOBaHUEM.

4. Tena wu BeulecTBa. DuzMUEcKue 1 0 0 14.09 CamoorieHka ¢
CBOICTBa  BeIIECTB. ArperatrHoe MCIob30BaHNEM «OIEHOYHOTO
COCTOSIHHE BEIIIECTB. TTUCTaY

5. 19.09  |YcrHsliil onpoc
UucTeIe BEmecTBa U CMECH. 1 0 0
CriocoOBI pa3ieTIeHus CMECei.

6. 1 0 1 21.09 [[IpakTtmueckas paboT
[IpakTuueckas padora Ne 2.

«Pa3nenenue cmeceil. OuncTka
3arpsA3HEHHON TIOBAPEHHOM COJIMY.

7. ATOMBI W MOJIEKYNbL. IIpocThie U 1 0 0 26.09 CamoorieHka ¢
CIIOKHBIE ~ BemecTBa.  ATOMHO- HCIT0NTb30BaHuEM «OTIEHOYHOTO
MOJICKYJISIPHOE YICHHE. TTHCTAY

8. 1 0 0 28.09  [Xumuueckuid
XUMHUYECKHUE JIEMEHTHI. 3HAKH TMKTaHT
(CUMBOJIBI) XUMUYECKHX DJICMEHTOB.

9. 03.10
3aKOH IOCTOSHCTBA COCTaBa 1 0 0 CaMooIIeHKa ¢

BCIICCTB. Xumudeckas

M CIIOJIb30BAHUECM




dopmyna. BareHTHOCTH aTOMOB

XUMHUYCCKUX 3JICMCHTOB.

«OL[CHO‘IHOFO JIUCTa»

10. 05.10 CamMoorieHKa ¢
CocraBieHne XUMUIECKHX QopmyJ1 nCronb30BaHueM «OLIEHOYHOTO
Mo BaJiecHTHOCTH. Haxoxknenue HCTan
BAJICHTHOCTH XUMHYECKUX
AJIEMEHTOB 110 (POpPMYJIE.
11. 10.10  |[[IuceMeHHBIH KOHTPOIb
OTHOCHUTENbHASI aTOMHAs Macca.
OTHOCUTEIIbHAS MOJICKYJIIPHAS
Macca. Perenue 3a1a4d Ha
BBIYMCIICHHE OTHOCHTEIHHOMN
MOJICKYJISPHOW MacChl BEIIICCTB.
12, IMaccosas JI0JI1 XUMUYECKOr O 12.10 CamooLeHKa ¢
DIIEMEHTA B COCTUHCHUH. ncrob3oBaHueM «OIEHOYHOTO
THCTa
13. 17.10  |[[luceMeHHBIH KOHTPOJIb
Perienne 3a1a4 Ha BBIYUCIICHHE
MAacCOBOM 107U XUMHUYECKOTO
AJIeMEHTa 110 (opMYyJie COSAMHCHUSI.
14. 19.10  |VcrHbIi onpoc
DU3NIEeCKUe U XUMUYIECKUE
SIBJICHUS. X UMUYECKas peaKiusl.
15. [Tpu3HAKK U YCIOBUS MPOTEKAHUS 24.10 CaMOOIICHKA C
XUMHAYCCKHUX PEAKIINH. ncronb3oBaHueM «OIEHOYHOTO
TTHCTaY
16. 26.10  |YcTHbI# onpoc
3aKOH COXPaHEHUS MacChl BEIIECTB.
M.B. JlomonocoB —
VIEHBIH-YHIIMKIIOTICIUCT.
17. | Xumuueckue ypaBHEHHUS. 07.11 CaMOOLCHKA C
CroNb30BaHNeM «OIEHOYHOTO
TTHCTaY
18. 09.11

TUIBI XUMUYECKUX PEaKIIUA
(COeMHEHNS, pa3lIOKEHUS,

3aMEIICHHS, OOMCHA).

CaMOOIIEHKA C
1CII0JIb30BaHeM «OLEHOYHOTO|

JINCTa»




19. 14.11 CaMOOIIEHKa C
ObobImenHe u CHCTeMATH3AIHH 1CII0Ib30BaHNEM «OIEHOYHOTO|
3HaHMH 110 TeMe «IlepBoHaYanbHBIE MCTa»

XMIMHUYECKHE TIOHATHS.

20. 16.11 |KonrposbHas paboTta
Kontponbras padora Nel mmo Teme
«[lepBoHavaTbHBIE XUMHYIECKHUE
HOHSTHS.

21. 21.11  |YcrHBIl onpoc
Boznyx — cMecsk razos. Cocras
BO3/yXa. 3arps3HeHUe BO3AyXa,

CIIOCOOBI €T0 PEAOTBPAILICHHS.

22. 23.11  |YcrHBIl onpoc
TermoBoit a3 hekT XuUMUIecKon
peaKIuu, MOHATHE O
TEPMOXUMHYECKOM YPaBHEHHH,

PK30- U SHAOTCPMHUECKIX
peakuusx. Tormmso.

3 Kucnopos — XUMHUYECKHIA AIIEMEHT 2811 Camoonerka ¢
W IPOCTOE BerecTBo. O30H. MCTIOJIb30BaHNeM «OLEHOYHOTO|
HaxoxeHne Kucioposa B Ipupo/e, jracTay
(Gu3ndIecKue 1 XUMUYECKHe
CBOMCTBA.

24. 30.11  [IuchbMeHHBIH KOHTPOIb
CriocoObI MOTy4YeHUs KHCIOpo/ia B
11a00PAaTOPUU ¥ ITPOMBIIIICHHOCTH.

[Tpumenenue kucnopona. [lonstue
00 OKCHIax.

25. 05.12  ([[IpakTuueckas pabora
[TpakTudeckas pabora Ne 3.

«[lonmyuyenue u cobupanue
KHCJIOPOJIa, U3yUEHHE €r0 CBOWCTBY.

26. 07.12 [[Ipaktudeckas pabota
Bomopon — XUMHYECKHH 3JIEMEHT U
rpocToe BeniecTBo. HaxoxaeHnue B
MPHUPO/IE, CIIOCOOBI TIOTYUCHHUS.

27 \Duswyeckue u XHMHHECKHE 12.12 CaMoolieHKa ¢
CBOIWCTBA, IPUMEHEHHE BOIOPOIA. ncronb3oBaHneM «OLEHOYHOTO

TCTa
28. [[IpakTmueckas paborta Ne 4. 09.01 [[IpakTuueckas pabora




«[lomyyenue u cobnpanue

BOJIOPOJIA, U3YUYCHHE €T0 CBOWCTBY.

29. [[loHsTHE O KHCIOTaX U COJISIX. 14.12  |YcrHbIii onpoc
30. 'Ypok 0600mmeHus u 19.12 CamoorieHKa ¢
CHCTeMaTH3alny 3HAHUI MCIoNb30BaHNeM «OIEeHOYHOTO
ucTa
31. 21.12  [KonrtponbHas paboTa
Kontponbaas padora Ne2 1o Teme:
"Baxkneilline coeIMHEHUS
HEOPTaHNIECKIX BEIIECTB!
KICIIOPOJ, BOJOpOa"
32. Y CTHBIH orpoc
KonuuectBo BewectBa. Modb.
11.01
MomnsipHast macca.
3. Bakon ABoranpo. MoisipHbIii 00bEM 16.01 CaMOOIICHKA C
Ta3o0B. MCTIONB30BaHNEM «OIEHOYHOTO
TTUCTa»
34. 18.01 CamMoolieHKa ¢
PemieHue 3aa4 Ha B3aHMOCBSI3b rcnosb30BaHueM «OLEHOYHOTO
KOJIMYECTBA BEIECTBa, 00hEMA 1 HCTan
MacchI Ta30B. PacuéTsr 1mo
XUMHYECKAM yPaBHEHHSIM.
35. 23.01 [[lucbmeHHBIII KOHTPOIIb
Pacu€Thl 0 XUMUYECKIM
ypaBHeHUsM. [[puMeHenne 3akoHa
ABorazpo.
36. 25.01 |YcrHBIi onpoc
Du3nueckre CBOUCTBA BOJBL.
XUMHUYECKIE CBOMCTBA BOJIBI.
OcHoBanus. KpyroBopot Bozb! B
MPUPO/IE.
37. 30.01 CamMoorieHKa ¢
Bona xak pactBoputeib. PacTBOpHI. JICIIOB30BaHNeM «OIEHOYHOTO)
HachineHHbIe ¥ HEHACBIIIICHHBIC [
pacTBOpbl. Posib pacTBOpPOB B
[PHUPOJIE U B XKU3HU YEIOBEKA
38. 01.02  [IuchbMEeHHBIH KOHTPOIb

MaccoBas 1071 BEILECTBA B
pactBope. Briuncnenusi ¢

HCIIOJIb30BAHHUCM ITOHATHSA




«MaccoBast I0JIsI BEIECTBA B

pacTBOpe».
39. 06.02  [[IpakThueckas pabora
IIpakTraeckas padora Ne 5
«IIpurotoBiieHrE pacTBOPOB C
onpeAeIEHHON KOHIIEHTpaIue».
40 O0600IIeHNEe U CUCTEMAaTH3aIUs 08.02 Camoouerika ¢
SHAHHMIE [0 TEeMAM: HCIIOJb30BaHHeM «OLIEHOYHOTO
"KoanuecTBEeHHBIC OTHOIICHHUS 110 pcT)
xumun. Bona. PactBopsr”
41, 13.02  [KoHTponbHas pabota
KonTponbsHas padora Ne3 mo Temam:
"KoanyecTBEeHHbIE OTHOIICHHUS 110
xumuu. Bona. PactBops!"
42. 15.02  |YcrHblit onpoc
Kiaccudukaruss HeOpraHMIeCKuX
COCTMHCHUI.
43, 20.02  [[lucrmeHHBIII KOHTPOIb
OKCHBI: COCTaB, KiTaccu(hUKanus,
HOMeHKJaTypa. [lomyuenue u
XUMHYECKHIE CBOMCTBA OKCHJIOB
44 OcHoBanus. Kinaccudukanms 22.02 Camoonenka ¢
OCHOBAHMI: IETOTH 1 HCITONTb30BaHuEM «OIIEHOYHOTO
HEPACTBOPUMBIE OCHOBaHHUSI. JcTay
HoMenknaTypa oCHOBaHUH.
45. 27.02  |TectupoBaHue
OcHoBaHUS: (PU3UUYECKUE U
XUMHYECKHE CBOMCTBA, CIIOCOOBI
MOJTydeHUS
46. 01.03 CaMOOIICHKA C
KucnoTsr: coCTaB, KiacCupukanus, HCoab30BaHNEM «OILEHOYHOTO
HOMEHKIIATypa, (PU3ndecKre [
CBOMCTBA
4ar. KuCI0TEI: XUMHYECKHUE CBOMCTBA, 06.03 CaMOOILIEHKA C
CriocoOb! mory4eHus. Psin HCITONIb30BaHuEM «OIEHOYHOTO
AKTHBHOCTH METaJJIOB TTACTAY
48. 09.03.  [[MucbMeHHBIN KOHTPOIb

Couu (cpeHHe): HOMEHKIIATypa,
CIIOCOOBI TTOTYYeHHS,

B3aNMOJIECHCTBHE




COJICH C MCTaJlllaMH, KHCJIOTaMU,

HIcJI049aMu U COJIIMHU

49.

['eneTryueckas CBSI3b MEXOY
KJIaCCaMH HEOPIraHUYCCKUX

COCTMHEHHUH.

13.03

CaMOOILIEHKA C
Hcnoyib30BaHueM «OLEHOYHOTO

JTHCTa

50.

[TpakTuueckas padbora Ne 6.
PeieHne SKCrIepUMEHTATbHBIX
3ana4 o TeMe «OCHOBHBIC KJIACChI

HEOPraHUYECKUX COETMHEHUI

03.04

[IpakTHueckas pabota

51.

Beluucienys 1o ypaBHEHUSIM

XUMUYECKOHN peaKluu

15.03

[IrcbEMEHHBIN KOHTPOJIb

52.

'Ypok 0000IIICHHS M CUCTEMAaTH3aIHs]
o TeMe: "Baxneiime
[PEICTABUTEIIN HEOPTaHUUECKUX
BelecTs"

20.03

CaMOOIIeHKa C
CIT0JIb30BaHneM «OLEHOYHOTO|

JTHCTa

53.

KontponbHas padora Ne4 no
Teme" BakHenme mpecTaBuTeNH

HEOPTaHUYECKUX BEIIECTB"

22.03

KonrtponbHas pabota

54,

[TepBbie MOMBITKU KJIACCHDUKAIIH
XUMHUYECKUX 371eMeHToB. [loHsTHe 0
rpyIIax CXOIHBIX 3JIEMEHTOB.
DJIeMEHTBI, KOTOpble 00pa3yroT
aM(OoTepHBIE OKCUIBI U

TUAPOKCHIBI.

05.04

'YCTHBIH ompoc

55.

Ilepuoanueckuii 3aK0H 1
Ilepuoaunueckas cuctema
XUMHYECKHUX demeHToB [[.H.
Meunneneesa. [lepuoapl, rpymnisl,
moarpymnmnbl. GU3n4ecKuil CMbICTT

HOMEPOB IIEPUO/Ia UTPYIIIBI

10.04

'YCTHBI orpoc

56.

Ctpoenne atoMoB. CoCTaB aTOMHBIX

srep. M30TOmbI. DIeKTPOHEI.

12.04

CaMOOILIEHKA C
ncnoib30BaHueM «OLEHOYHOTO

JINCTa»




57. 17.04  |VcrHbIi onpoc
CTpoeHHE JIEKTPOHHBIX 000JI0OUECK
ATOMOB MEPBHIX 20 XUMHYECKHUX
PJIEMEHTOB MEPUOIUYECKOMN
cucremsl [. 1. MenneneeBa

8. XapakTeprucTHKa XUMHYECKOTO 19.04 Camoonerka ¢
SIEMCHTA O ero MONOKCHHIO B MCIoNb30BaHNeM «OIEeHOYHOTO
Tlepuonuueckoit cucreme JI. W. JTHCTa»

MeHnneneena.

>9 3aKOHOMEPHOCTH U3MEHEHUS 24.04 Camoonenka ¢
DATIYCA ATOMOB XHMUUECKHX MCIoNb30BaHNEeM «OIEHOYHOTO
PIEMEHTOB, METAJUNTMIECKUX U jracTa»

HEMETAJUTHYECKUX CBOMCTB 10
TpynIaM U IepruoIaM.

60. 26.04  |YcTHBIH onpoc
3Hauenue [lepuonnueckoro 3aKoHa
1 [leproanyeckoil cucTeMbl
XUMHYECKUX IIEMEHTOB IS
pa3BUTHs HAYKH U npakTuku. /1. M.

MenneneeB — y4EHBIN U
rpaXkJIaHuH.

61. 03.05 CaMOOIIeHKa C
XuMmuueckas cBs3b. KoBajeHTHas ICIIOB30BaHNeM «OIEHOYHOTO)
(TIoJIsIpHAs M HETIONSAPHAS )CBA3b. HCTa»
DIIEKTPOOTPHUIIATEIIEHOCTh
XUMHUYECKUX 3JICMEHTOB.

MonHast XuMruecKasi CBsI3b. 10.05 |[IucbMEHHBIH KOHTPOJIb

62.

63. |CreneHb OKHUCIICHUS. 15.05 |YcrHblit onpoc

64.  lOkucMTeNBHOBOCCTAHOBUTEBHEIE 17.05 CaMOOIIeHKa C
peaxiuu. ncronb3oBaHneM «OLEHOYHOTO

TTUCTa»

65. [Iponecchl OKHCICHUS U 22.05 CaMOOIIeHKa C
BoCCTaHOBJICHUS. OKUCIIUTENN U cronb30BaHNeM «OIEHOYHOTO
BOCCTaHOBUTEJIH. TTUCTa»

. 24.05  [[TucbMEeHHBIH KOHTPOJIb

66. CocTaBiieHUE YpaBHCHHUN

OKHCJIHUTCIIBHO-




BOCCTaAHOBUTCIIbHBIX peaKuHﬁ )41

CXCM DJICKTPOHHOI'O OaJaHca.

67. 'Ypok 00001IeHns 1 29.05 CamoorieHKa ¢
CHCTeMaTH3aI[X 3HAHUH. MCTIOJIb30BaHNEeM «OLEHOYHOTO|
cTa»
30.05 [KonrponbHas paboTa
68 IIpomexxyTouHas aTTecTanus 3a

Kypc XMMHH 8 KJacca.




ITIOYPOYHOE
ININTAHUPOBAHUE

XUMUA

(HaMeHOBaHKe yIeOHOM TUCIUILTHHbI)

9

(xmacc)

HHaHH]DOBaHHe COCTaBJICHO Ha OCHOBC pa60qeﬁ IIporpaMMBbI

10 XUMHH §-9 Ki1acchl

B cootBerctBHU ¢ PI'OC 0CHOBHOTO 00111ET0 00pPa30BAHUS

( ®I'OC HavaILHOrO, OCHOBHOT'O, CPEHEr0 001Iero 00pa3oBaHusI )

YMK: I'abpuensua O.C. Xumus 8 kinacc. YaeOHHK 1 0011e00pa30oBaTeIbHBIX OpraHu3aruii/
O. C. T'abpuensu, U.I'. Octpoymos, C.A. Cnaakos - M.: [IpocBemenue, 2019r.

(Yxa3aTh aBTOpPA, M31aTeJILCTBO, O/ U3JAHHS)

KomnuecTBo yacoB Bcero: 68 B Helemo 2

Vuntenb: Cemenosa Enena BukropoBHa

2023- 2024 yuebHblii TOJ



KommuecTBo yacos

T1/T1
BCET
o KOHTp  [IpakT
OJIBHBl  [MYECK
JlaTta mutaH.
Tema ypoxka e He Buabl, GopMBI KOHTPOJIS
3ydCHUS
pabotr  |pabor
bI bI
4 7
68

L [leproanueckuii 3aK0H. 1 0 0 02.09 CamoorieHka ¢
[lepuonuueckas cucreMa MICIIOJIb30BAaHUEM
XUMUYECKUX deMeHToB JI. U. «OLIEHOYHOT'O JIUCTa»
MeunneneeBa. CTpoeHHUE aTOMOB.

2. 3aKOHOMEPHOCTH B U3MECHECHUU 1 0 0 07.09 CamoorieHka ¢
CBOMCTB XMMHUYECKHUX DJIIEMEHTOB M CIIOJIB30BaHUEM
[EePBbIX TPEX MEPUOJIOB, KNS, «OTIEHOYHOT O JIUCTaY»
KaJIbIUs U UX COGI[I/IHeHI/Iﬁ B
COOTBETCTBHH C IMOJIOKEHUEM B
[EPUOJINYECKON CUCTEME U
CTPOCHHUEM aTOMOB.

3. Knaccudukaius u HOMeHKnaTypa1 0 0 09.09 CamoorieHka ¢
HEOPTaHUYECKUX BEIICCTB. VICITOJIb30BAHUEM

«OTIEeHOYHOT O JIUCTaY»

4. XUMHUYECKHEe CBOMCTBA BEIIIECTB, 1 0 0 14.09 CaMOOIICHKA C
OTHOCSILUXCS K PA3IUYHBIM MICII0JIb30BAaHUEM
KJIacCaM HEOPraHUYECKUX «O1IEHOYHOT 0 JIUCTa»
COCIMHEHUM, UX Tr€HEeTUYeCKas
CBSI3b

5. 1 0 0 16.09 |[[IuceMeHHBIH KOHTPOJIb

CTpoeHHE BEIIECTBA: BUIBI
XUMHUYECKOH CBSI3U. THUIBI

KPUCTAIUTMYECKUX PEIETOK,




3aBHCHMOCTH CBOWCTB BEIIIECTBA
OT THUIA KPUCTALITHYECKOMN

pemeTKn

Krnaccudukarus XuMHUIeCKUX
[peaKIyii Mo pa3auyHbIM
Mpu3HaKaM. DK30- U
DHIOTEPMUYECKHIE PEAKIIHH,

TCPMOXUMHUNYCCKUC YPABHCHUSA.

21.09

'Y CTHBIN onpoc

[lonsiTHE O CKOpOCTH
xumMuieckou peakuuu. [Tonarue o
TOMOTEHHBIX M T€TEPOTreHHBIX
peaknusax. QaKTOpsI, BIUSIONIE
Ha CKOPOCTh XMMHUYECKOU

peaxiuu.

23.09

CaMOOIICHKA C
HICITOJIb30BAaHUEM
«OLIEHOYHOT'O JIUCTa»
JlaGopaTopHbIii OMBIT

OOpatumble 1 HeoOpaTUMBbIe
XUMHUYECKNE PEAKIIUH.
XMMHYecKoe paBHOBECHE.
dakTopbl, BIUSIONINE HA
CMEIIeHHE XUMUIECKOTO

PpaBHOBECHAL.

28.09

CaMOOILIEHKa C
CIIOJIb30BAHUEM

«OLIGHO‘IHOFO JIUCTa»

OKHUCIINTEIHHO-
BOCCTAHOBUTCJILHBIC peaKHI/II/I,
DIICKTPOHHBIH OaIaHC
OKHCIIUTEIBHO-

BOCCTaHOBUTEIILHOM peaKkuunu.

30.09

CaMOOIIEHKA C
M CII0JIb30BAHUEM

«OLIGHO‘IHOFO JIUCTa»

10.

CocTaBiieHne ypaBHEeHUN
OKHCITUTEIBHO-
BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C
MCITOJIb30BaHUEM METOa

HIIEKTPOHHOTO OaiaHca.

05.09

[lncEMEHHBIN KOHTPOIIb

11.

Teopus 3IEKTPOIUTHIECKON
TUCCOLMAINH. OJIEKTPOJHUTH U

HEDJICKTPOJIUTEL. KaTI/IOHBI,

[E=Y

07.09

'YCTHBI o1poc;

JIaGopaTOpHEIii OITBIT




aHHOHBI. MexaHu3Mm
TMCCOIMAIINH BEIIECTB C
Pa3sTMIHBIMHA BHIAMH

XUMHUYECKON CBI3U.

12. Peaknyn MOHHOr0 0OMeEHa, 12.09 CaMOOIICHKA C
YCIIOBHS UX MpoTeKaHus. loHHbIe] HCIIOJIb30BaHUEM
YpaBHEHUS peaKIIni. «OILIEHOYHOTO JIUCTAaY

JIaGopaTopHEIit OITBIT

13. XUMHUYECKHE CBOMCTBA KUCIIOT B 14.09 CaMOOIICHKA C
CBETE MPEACTaBICHUN 00 HICITOJIb30BAaHUEM
DIIEKTPOITUTHIECKOM «OIICHOYHOTO JINCTa»
TUCCOLIHAIIH. JlaGopaTopHbIii OMBIT

14, Xumnueckue croiictsa 19.09 CaMOOIICHKA C
OCHOBAHHI B CBETE HICITOJIb30BAaHUEM
[peICTaBICHUH 00 «OLIEHOYHOT'O JIUCTa»
PIEKTPOIUTUIECKON JlabopaTopHBIii OTIBIT
TICCOLIMAIUY.

15, IXummueckue cBOHCTBA CoTel B 21.09 [[lucrmMeHHBII KOHTPOIb
CBETE MpeACTaBICHHA 00
DIIEKTPOITUTHYECKOM
nucconuanuu. [lonsarue o
TUAPOIIU3E COTIEH.

16.  KauecrmenHbIe peakIui Ha 26.09 |JIaGopaTOpHBIi OIBIT
KATHOHBI ¥ aHHOHBI.

17. [MpaxTideckas pabora Nel. 28.09 [[Ipaktuueckas pabota
Pemenne
HKCIIEPUMEHTAIIBHBIX 337124 110
TeMe
"OneKTpoNIUTHYECKAs
nucconuanus”

18. 09.11

Ypok 00001eHus 1
cHCTEMaTH3aIluH 3HAHUH O TeMe:
BemiectBo u

CaMOOIIEHKA C
CIIOJIb30BAHUEM

«OL[CHO‘IHOFO JIUCTa»




XUMUYCCKas pCaKus.

19.

KonTtponbHas paboTa mmo teme:
BerecTBo 1 XxuMHYecKas

peaKIms.

11.11

KonrtponbHas pabota

20.

OO01Ias XxapaKTepUCTHKA
rajoreHoB. CTpoeHue u
(u3nYecKue CBOWCTBA MPOCTHIX

BCIICCTB — I'aJIO'CHOB.

16.11

Y CTHBI OIIpoC

21.

XnopoBonopon. ConsiHast
KHCJIOTa, XUMUYECKHE CBOMCTBA,
[OJIy4eHHUE, IPUMEHEHHE.
KauecTBeHHAs peakuus Ha
XJIOPUA-HOHBI.

18.11

CaMOOIIEHKa C
HCIIOJIb30BAHUEM

«OLIEHOYHOT'O JTUCTa

22.

DU3U0IOTUYECKOE IEUCTBUE
XJI0pa U XJIOPOBOAOpOa Ha
OpraHu3M 4yenoBeka. Baxkuenne
XJIOpUJIBI U UX HAXOXKJECHUE B

pupoze.

23.11

TecTtupoBanue

23.

[MpakTuaeckas pabora Ne2.
[TonydeHue CoNIAHOM KUCTIOTBHI,
3ydeHUE €€ CBONCTB.

25.11

[IpakTuueckas padbora

24.

OO01mas xapakTeprucTHKa
pieMeHToB VIA-rpynmsl.
OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEIEHU

OKHCJICHUS.

30.11

Y cTHBII onpoc

25.

CTpOoeHHe 1 CBOMCTBA MPOCTHIX
BEILIECTB — KHUCIIOPOJa U CEPHI.

ATIOTPOITHBIE MOTA(DUKAITIH.

[E=Y

02.12

Y cTHBII onpoc

26.

CepoBo0pOA, CTPOCHHE,
(U3NUECKUE U XUMHUYCCKHE

07.12

CaMOOIIEHKA C

M CIIOJIb30BAHUCM




cBoiicTBa. OKCHIIBI CEpPhI Kak
MpeCTABUTEIN KHCIOTHBIX

OKCHJIOB.

«OL[CHO‘IHOFO JIUCTa»

27.

CepHast KUCTIOTa, (PU3NYECKUE U
xUMHAYecKkue cBoiicta. Conu
CEPHOI KUCIIOTHI, KAaUeCTBEHHAS
peaxius Ha CyIb(paT-noH.
IIprmMeHeHne CEpHOU KUCIIOTHI.

09.12

'Y CTHBIN onpoc

28.

[TpoMBIIIICHHBIH c110C00
MMOJIy4YCHUA CepHOI\/'I KHUCJIOTHI.
Penrenne 3aga4 Ha HAXO0XKICHUE
MacCOBOH JTOJTM BBIXO/1a TIPOTYKTal

peaxiumn

14.12

CaMOOILIEHKa C
CII0JIb30BAHUEM

«OLIEHOYHOT'O JTUCTa

29.

Haxoxnenue cepol u e€
COEJIMHEHUI B IPUPO/IE.
XUMHUYECKOE 3arpsI3HEHUE
OKpYKarollen cpejibl
COCTMHEHMSIMH CePBI (KHCIOTHBIC
TOXKIIM, 3arpsiI3HEHUE BO3/lyXa U

BOJOEMOB)

16.12

[lrcbMEHHBINA KOHTPOJIb

30.

OO01mas xapakTeprucTHKa
31eMeHTOB V A-rpynmbl. A30T,
pacrpocTpaHeHUe B IPUPOJIE,
(bu3nUecKue 1 XUMHYECKHE
cBoiicTBa. Kpyroeopot a3ora B

pupoze.

21.12

CaMOOILIEHKA C
MCII0JIb30BAHUEM

«OLIGHO‘IHOFO JIUCTa»

31.

AMMMaK, ero puzndeckue u
XHMHYCCKHE CBOMCTBA,
nojyueHue u npumeneHue. Conau

AMMOHMA.

23.12

Y cTHBII onpoc

32.

[MpakTrdeckas padora Ne3.

TlomyyeHue aMMuaka,

11.01

[IpakTuueckas pabora




M3y4eHHUE ero CBOMCTB.

33.

A30THas KHCIIOTA, €€ (pr3udecKue
1 XUMHUYECKHE CBOMCTRA.

Hutpatsl.

[E=Y

13.01

CaMOOILIEHKA C
MCII0JIb30BaHUEM

«OI1IEHOYHOI0 JINCTa)

34.

lcnosnb30BaHre HUTPATOB U
COJICl aMMOHUS B KAUECTBE
MUHEPAJIHHBIX YIOOPEHHIA.
XUMHUYECKOe 3arpsi3HEHUE
OKPY>KaroILEel cpebl

COCIUHCHUAMMU a30Ta.

18.01

CaMOOILIEHKA C
MCII0JIb30BaHUEM

«OI1IEHOYHOI0 JINCTa)

35.

Dochop, amIoTpOoTHBIE
Monupukanuu docdopa,
(bu3ndIeckue 1 XUMIUYECKHe

CBOIICTBA.

20.01

Y CTHBI OIIpoc

36.

Oxcun pocdopa(V) u hocdopHas
KHCII0Ta, PU3NIecKrue U
XMMHYECKHE CBOWCTBA,
noxydenue. Mcrnonp3oBanue
¢docdaroB B kauecTBe

MUHEPAIbHBIX Y00pEHHH.

[ExY

25.01

[IrcbEMEHHBIN KOHTPOJIb

37.

Yrnepon, anaoTpONHbIe
MOIU(HUKALNH, PACIPOCTPAHEHHE
B IIpupoze, puzndeckue u
XUMUYECKHE CBOICTBA.

AncopOLusL.

27.01

'YCTHBIH ompoc

38.

Okcupl yriepoaa, ux
(bu3nUecKue 1 XUMHYECKHE
CBOICTBA, NOJTyYEHHE U
npuMeHenue. [IpakTiuueckas
pabota Ned. [Tonmyuenue
yriaekucnoro raza. Kauecrsennas

pCaKnua Ha Kap6OHaT-I/IOH.

0.5

01.02

[IpakTiueckas padorta




39. 1 03.02 CaMOOIICHKA C
'YTonpHas KHCI0TA B €€ COJIH, UX MCIIOJIb30BAHUCM
(hH3UYeCKIe B XUMUICCKHE «OLEeHOYHOTO TMCTa»
CBOICTBA, IOJYyYCHHE U
npuMeHeHue. KauecTBeHHas
peaxius Ha KapOOHAT-UOHBI.

40. IlepBoHaYaIbHBIC TTOHSTHS 00 1 08.02 CamoorieHKa ¢
OpraHUICCKUX BEIIEeCTBAaX KakK O HCIIOJIb30BaHUEM
COeTMHEeHMSIX yriiepoaa. Mx «OILIEHOYHOTO JIUCTAaY
COCTaB M XUMHYECKOE CTPOCHHE.

41, Momstrue o Gronormaecky 1 10.02 [Yernpiii ompoc
BaYXHBIX BEI[ECTBAX: )KUPaX,

Oenkax, yriaeBoiax — U UX pOIin
B JKH3HHU YeJIOBEKa.

42. Kpemnwnii, ero ¢pusndeckre u 1 15.02 CamooLeHKa ¢
XHMHYECKHE CBOMCTBA, HICIIOJb30BaHUEM
MoJTydeHNe U IPUMEHEHHE. «OILIEHOYHOTO JIUCTAaX
CoeTMHEeHUST KPEMHHUS B
npupoze.Baxueimune
CTPOUTENLHBIE MAaTEPHAIIBI:

KepaMHKa, CTEKJIO, IIEMEHT,
0ETOH, JKeJIe300€TOH.

43. O01mure npeacTaBIeHus 00 1 17.02 CamoorieHKa ¢
oxcue kpemHEs(I'Y) u KICIIOJb30BAaHUEM
KpeMHHEeBOU KucioTe. CHIMKATHI, «OLIEHOYHOT'O JIUCTAX»
WX UCIIOJIb30BaHUE B OBITY,

MEIHUIIMHE, IIPOMBIIIIJICHHOCTH.

44, [TpaxtHueckas paGora Ne 5. 1 22.02  [[IpakTrueckas paboTa
Pemienue
HKCIIEPUMEHTAIIBHBIX 337124 110
Teme «BaxkHelIne HeMeTallIbl U
X COCTUHEHUS

45.  [Ypok 00001IcHHS U 24.02  |CamoolieHKa C




CHCTEeMaTH3alliH 3HAaHUH 10 TEME:

HemeTamisl B 1X COSTUHEHUS.

M CIIOJIb30BAHNCM

«OI1IEHOYHOI0 JINCTa)

46. KoHTposbHAs paBoTa Mo TeMe: 01.03  |[KonrpoasHas pabota
HemeTanisl 1 UX COSIMHEHHUS.

47. 06wasn XapaKTepUCTHKA 03.03  |camoouenxa c
XUMUAYECKHUX JIEMEHTOB — MCTIOJIb30BaHHEM
METaJJIOB HA OCHOBaHHUHU MX «OLEHOYHOTO JIHCTaY
[OJIOKCHUS B IEPUOIUIECKON
CHCTEME XMMUYECKUX JIEMEHTOB
J1. 1. MenneneeBa U CTPOCHHUS
aToMOB. CTpOEHUE METAILIOB.

48. DIeKTPOXHMHHECKHIT PAII 09.03  |YcrHsrit onpoc
HaIPSDKEHUI METAILIIOB.

Du3NUecKUe U XUMUYECKUE
CBOWCTBA METAJUIOB.

49. OO01Ke CrIOCOOBI MOTyUEHUS 10.03 CamoorieHka ¢
MeTasuioB. [loHsTHE 0 KOpPO3UH MCTIOJIb30BaHIEM
METaJJIOB U OCHOBHBIE CIIOCOOBI «OLEHOYHOTO JIMCTa
3aLIUTHl OT KOPPO3UH.

90, |Crmaser (CTanh, 4yTyH, 15.03  [[lucrMeHHBIII KOHTPOIIb
IOpaTFOMHUHUM, OpOH32) U UX
MPUMEHEHUE B OBITY U
[POMBIILIJIEHHOCTH.

ol [{eT0uHBIE METAILTEI. 17.03  camoonenxa c
Haxosxnenue B mpupoze. MCIIOJIb30BaHHEM
DusnuecKkre 1 XUMHYECKHIE «OLIEHOYHOTI0 JIUCTAY
CBOICTBa (Ha MpUMepe HATPUs U
KaJIHs).

52. 22.03  [[lucbMeHHBIN KOHTPOIb

OKCI/I}_IBI U TUAPOKCUIBI HATPUA U

KaJIns. HpI/IMCHCHI/IC IICI0YHBIX




MCTAJIJIOB U UX COCHHHCHHﬁ.

53. [LlenoyHO3eMENbHBIE METALIEL. 1 0 24.03 CaMOOIICHKA C
HaxosxmeHnne B mpupoe. HCIIOJIb30BaHUEM
Du3nyecKre 1 XUMUICCKHE «OILIEHOYHOTO JIUCTAaY
CBOMCTBA MAarHUS M KaJIbIIHS.

4. BaxxHeiiime coeTMHEHUS 1 0 05.04 CamoorieHka ¢
KaJIbIHS (OKCH, TUAPOKCHII, HCIIOJIb30BaHUEM
COJIHN). «OTICHOYHOT O JINCTa»

55. 1 0.5 07.04 CaMOOLICHKA C
YKEcTKOCTh BOIBI U CITOCOORI €€ VICITOJIB30BAaHUEM
ycrpanenus. [IpakTuyeckas «OLIEHOYHOTO JIMCTa»
paboTa Ne6. JKEcTKOCTh BOBI U
METO/BI €€ YCTpaHEHUS

6. Brmucnenns mo YpaBHEHUSIM 1 0 12.04 CamooueHKa ¢
XUMHYECKHUX PEaKInii, eCIIH OJUH HICIIOJb30BaHUEM
13 PeareHToB JIaH B BUJIE BOJITHOTO «OIICHOYHOT O JINCTa»
[PacTBOpPA C U3BECTHOU MacCOBOM
moJIen.

S7. | Amomunuit. [ToNoKeHHE B 1 0 14.04 |[Ipaktudeckas paboTa
MEPUOAMYECKON CUCTEME
XUMUYECKHX d1eMeHToB JI. W.

MenzeneeBa, CTpOSHHE aTOMA.
Haxoxnenve B mpupoze.
Dy3ruecKkre H XUMUICCKUE
CBOIMCTBA.

08. AMdoTepHbIe CBOMCTBA OKCHIA 1 0 19.04 CaMOOIIeHKa C
TUAPOKCH]IA ATFOMUHUS. HICITOJIb30BAaHUEM

«OIICHOYHOTO JINCTa»
59. 1 0 21.04  [TectupoBaHue

Keneso. [Tonoxenue B
[IEPUOIUYECKON CUCTEME
XUMHYECKUX deMeHToB JI. 1.

MenpeneeBa, CTpoeHUE




aroMa. Haxoxaenue B npupoje.
Du3nIecKre 1 XUMUIECKHEe
CBOICTBA.

60. OKCHIBI, THAPOKCHIBI H COJIH 1 26.04  [[TucbMEeHHBIH KOHTPOJIb
kenesa(ll) u xxeneza(1ll).

61. IpaxTyeckas pabora Ne 7 1 28.04  [[IpakTrueckas paboTa
Pemienue
DKCTIEPUMEHTAITBHBIX 33124 10
Teme «BaxHelue MeTauibl U UX
COCIMHCHHSI»

62. [TpaxTHyeckas pabota Ne 8 1 03.05 [[IpakTmueckas paboTa
Pacrio3zHaBaHuE HEOPTAHUUYECKUX
BCIIIECTB C TTIOMOIIIBIO
KaYeCTBECHHBIX PEAKIMi Ha HOHBI.

63. Penrenue 3a1a4 Ha BEIYUCICHUSI 1 05.05 CaMOOIIeHKA C
10 YPaBHCHUAM XUMHUYCCKUX M CII0JIB30BaHUEM
peaKiuii, CIIv OJJH U3 PEarcHTOB «OLEHOYHOTO JIHCTa
JaH B I/I36BITKC WU COACPKUT
MPUMECH; MaCCOBOH JI0JIH BBIXO]1d)
MPOTYKTA PeaKIUK

64. Ypok 00001eHus 1 1 10.05 CaMOOILIEHKaA C
crcTeMaTH3alluy 3HAaHUH 110 TeMe: MCTIOJIb30BaHIEM
MeTaibl 1 UX COSAMHEHHS. «OLEHOYHOTO JIHCTa»

65. KoHTpobHas paboTa 1o TeMe: 1 12.05 |KonrposbHas paboTta
MeTamnsl 1 UX COCANHCHUS.

66. 1 17.05 |YcrHbIi onpoc

BemiectBa 1 Matepuasbl B
MOBCEHEBHOMN JKU3HU YeJIOBEKA.
XuMus 1 310poBbe. bezonacHoe
MCIIOJIb30BaHNE BEILECTB U

XHUMHUYCCKHUX peaxunﬁ B




OBITY.

67 lOcHoBEI sKOMOrMUECKOIT 19.05  [Yeruprii onpoc
TPaMOTHOCTH. XHMHUYECKOE
3arps3HEHUE OKPYKAOIIEH
cpensl. Pork XUMuu B perieHnn
PKOJIOTHICCKUX MPOOIIEM.
68. 24.05 |KonrpombHas paboTa

ToroBas arrecraiys 0 XUMUH

32 KypC OCHOBHOW LIKOJIBI
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