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[NHOACHUTEJIbHAA 3AIINCKA

Pabouass mporpamMma mo XuMmHM Uid oOydaromuxcs 8-9 KiIaccoB COCTABJIEHA HAa OCHOBE
TpeboBanuii Kk pe3ysbTaTaM OCBOCHHMsSI OCHOBHOI 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO
oOuiero odopa3zoBaHus, NpeacTaBieHHbIX B DenepaabHOM TOCy1apCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO oOwiero o0pa3oBaHMs, C YYETOM paclpenei€HHbIX M0 KiaccaM
MPOBEPSIEMbIX TPEOOBAHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
OCHOBHOTO 00mero oOpa3oBaHUsi M 3JEMEHTOB COJAEP)KAHMS, NPEJICTAaBICHHBIX B
YHuBepcalbHOM KoJIu(pUKATOpe MO XMMHUHU, a Takke Ha ocHOBe I[IpumepHON mporpammbl
BOCIIUTAHUSI OOYy4alolIUXCsl MPU TMOJYYEHHWH OCHOBHOIrO 00IIero oOpa3oBaHUs U C yU4ETOM
Konuenuuu npenopaBanusi yaueOHOro npeamera « XuMus» B 00pa30BaTeNbHbIX OpraHU3aIUsaX
Poccuiickoit denepanyu, peanu3yrommux OCHOBHbIE 00I1e00pa3oBaTeiibHble MpOorpaMMbl (yTB.
Pemennem Komnernn Munnpocsemenust Poccun, mporokosn ot 03.12.2019 N [1K-48H).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA «XUMUWS»

Bxrnag yue6HOTO npenMera « XuMHusl» B TIOCTHKEHHUE 1EJIEH OCHOBHOT'O 00IIIeT0 00pa30BaHMs
0OyCJIOBJICH BO MHOTOM 3HAa4€HHEM XMMHYECKON HayKH B TO3HAHWHM 3aKOHOB MPHUPOJBI, B
Pa3BUTHUH TIPOM3ZBOAMTEIIBHBIX CHJI OOIIECTBA M CO3JaHWM HOBOM 0a3bl MaTepuasibHOU
KYJbTYPBIL.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK pacHpOCTpaHHIa CBOE BIIMSHHUE HA BCE
00acTH 4eI0BEYECKOr0 CYIIIECTBOBAHMS, 3a/lajla HOBOE BHICHUE MHpPA, CTaja HEOThEMIIEMbIM
KOMIIOHEHTOM MHUPOBOH KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM >KU3HU OOLIECTBA: 3HAHUE XUMUU
CIIy’KHT OCHOBOM JUIsi (DOPMHpPOBAHUS MHPOBO33PEHUSI UEJIOBEKAa, €ro MPEeJCTaBICHUA O
MaTepUaIbLHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT POpMUpPYyEMbIe XUMUEH TTPEICTABICHUS
0 B3aMMOINPEBPALIEHUSAX PHEPTHUHU U 00 BOJIOIUU BEIECTB B MPUPOE; COBPEMEHHAs XUMUS
HalpaBJIeHa Ha pelIeHHe TII00aJbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHs UYEJIOBEUYECTBA —
CBIDBEBOM, DHEPreTHYECKOM, TMHINEBOM M HSKOJIOTMYEeCKOW 0e30MacHOCTH, mpobdiieM
3[IpaBOOXPaHEHUSI.

B ycnoBusix Bo3pacTaromiero 3HaueH1s XMMHUH B )KA3HHU OOIECTBA CYIIECTBEHHO MOBBICHIIACH
pOJIb XUMHUYECKOTO 00pa3oBaHus. B miane conuanu3anuu OHO SIBJISETCS OJHUM U3 YCIOBUHN
(dhopMUpOBaHUS UHTEIUIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY 4YENIOBEKY XHMHYECKHE 3HAaHUS HEOOXOIWMBI sl MPUOOPETeHUS
OOIIEKYJIbTYPHOT'O YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCA B COIIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOT000Opa3HOM >XKHU3HHM OOIIEeCTBa, Ui OCO3HAHHUS Ba)XXHOCTH Pa3yMHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO U 3JIOPOBBIO JAPYTUX, K OKPYKAIOIIEH IPUPOJTHON cpere, Ais
IPaMOTHOTO TIOBEJICHUS MPU HCIOIb30BAHUU PA3IMUHBIX MAaTEPUATIOB M XUMHUYECKHUX BEIIECTB
B IIOBCEIHEBHOW JKU3HH.

XuMuyeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE SIBISIETCSI 6a30BBIM IO OTHOIIEHHUIO K CUCTEME
o0miero XxuMu4yeckoro ooOpazoBaHusi. [lo3ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanmzyeTr Mmpucyime olIeMy XUMUYECKOMY OOpa30BaHUIO KIIIOUEBBIE IIEHHOCTH, KOTOPHIC
OTpaXKarOT TOCYJapCTBEHHbIE, OOIIECTBEHHBbIE M WHIUBUIYAIbHBIE TMOTPEOHOCTH. DTUM
OTIpeieNIeTCs CYIIHOCTh 00IIel CTpaTeruu o0yueHus, BOCIIUTAHUS U PA3BUTHUSI 00yJAIOIIUXCS
CpeIICTBaMHU y4eOHOTO MpeaMeTa « XUMUSD.

N3yuenue mpeamera: 1) cnocoOCTBYEeT peanv3allid BO3MOXKHOCTEH Jii CaMOpPA3BUTHS U
dbopMUpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 00IIe U PYHKIIMOHATLHON IPaMOTHOCTH; 2) BHOCHUT
BKJIaJl B (JOPMHUpPOBAHUE MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEH IMOAPOCTKOB, HABBIKOB HMX



CaMOCTOSITEIbHOM y4eOHOM JIeATENIbHOCTH, JKCIIEPUMEHTAIHBIX M HCCIIEI0BATEIbCKUX
YMEHUM, HEOOXOIUMBIX KaK B IIOBCEAHEBHOM JKMU3HU, Tak U B HpodeccuoHalIbHOU
NESTEILHOCTH; 3) 3HAKOMHUT CO CHEIU(UKON HAYyYHOTO MBILIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSIAA HA €IMHCTBO MPUPOABI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM ITAIlIOM B
(hopMUPOBaHUU  €CTECTBEHHO-HAY4YHOW TPaMOTHOCTH TMOAPOCTKOB;, 4) CHOCOOCTBYET
(hopMUPOBaHUIO IIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJE, K
YEJIOBEKY, BHOCUT CBOM BKJIJl B DKOJIOTHYECKOE 00OpPa30BAHUE IIIKOJILHUKOB.

Ha3Bannble HampaBieHuss B OOy4eHUH XUMHH OOCCIICUMBAIOTCS CHEIU(UKON COAepKaHUS
npeaMeTa, KOTOPBIN SIBISETCS MeNarornyeckd aJanTUPOBAHHBIM OTpakeHHUEM 0a30BOI HAyKH
XUMHH Ha OMPEACIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xuMum OCHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYYaIOIIUMKCS OCHOB
HEOPraHMYECKOM XWMHUM U HEKOTOPBIX TOHSATUM U CBEACHHH OO0 OTIEIbHBIX OOBEKTax
OpraHNU4YeCKOW XUMUHU.

CrtpykTypa coaepkanus npeaMera chopMUpoBaHa HA OCHOBE CHCTEMHOTO MOAXOJa K €ro
n3ydeHuro. ComepkaHue CKIAJbIBAETCS W3 CHUCTEMbl MOHATUH O XMMHUYECKOM JJIEMEHTE U
BEIIECTBE U CHUCTEMbl MOHATHH O XUMHUYECKOW peakuuu. OOe 3TU CHUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO0 MPUHIUIY MOCJIEI0BATEILHOIO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUYECKUX
MPEJCTABICHU PA3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOIO YYE€HUS KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs I[lepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH, YYEHHUS O CTPOCHHMHM aToMa M XUMHYECKOW CBS3W, TMPEJACTaBICHUH 00
AJIEKTPOJUTUYECKOM JMCCOLIMAlMA  BEIIECTB B  pacTBOpax. TeopeTHyeckue 3HaHUS
paccMaTpUBaIOTCSi Ha OCHOBE OMIIMPUYECKH TOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pPa3BHBAIOTCS IOCJIENOBAaTEIbHO OT OJHOTO YPOBHS K JPYroMy, BBINOJHSS (QYHKIMH
OOBSICHEHUS! U TPOTHOZUPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAaKTHUYECKOIO
IPUMEHEHHUS U MOJYyYEeHHS U3y4aeMbIX BEILIECTB.

Takass opraHuzanus cojiepXaHUsi Kypca CIOCOOCTBYET MpPEACTABICHUI0O XUMUYECKOU
COCTABJIAIOLIEH HAayYHOW KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOW NpUpoAbl. Tem caMbIM
o0ecrieunBaeTCsl BO3MOXKHOCTh (DOpMHUpOBaHUS Y O0yUaIOUIUXCS [IEHHOCTHOT'O OTHOIIECHUS K
HAy4YHOMY 3HAHUIO M METOJaM IO3HAHWS B HayKe. BakHO Takke 3aMEeTUTh, YTO OCBOCHHE
CoZepkKaHusl Kypca MPOUCXOIUT C IPUBICUYCHHEM 3HAHUW M3 pPAHEE H3YUYEHHBIX KYpPCOB:
«Oxpyxarouuii Mup», «buonorus. 5—7 kinacce» U «PuU3nKa. 7 Kiacey.

HEJIM U3YYEHNA YUEBHOT O ITPEAMETA «XWUMUS»

K HampaBieHuo nepBOCTENeHHONW 3HAYMMOCTH TIPH pealin3aiy 00pa3oBaTENbHBIX (PYHKIIHIA
npeaMera « XuMus» TPaTUIIMOHHO OTHOCAT (POPMHUpPOBAHUE 3HAHUI OCHOB XMMHUECKON HAyKU
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUYECKOW AESITENbHOCTH YelIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpHI. 3ajada mpeameTa COCTOUT B (pOpMHUpOBaHUU
CUCTEMbl XUMUYECKUX 3HAHUU — BaKHEHUIINX (PaKTOB, MOHSATUH, 3aKOHOB U TEOPETHUUECKHUX
MOJIOKEHU, JOCTYITHBIX 0000IIEHNI T MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH, 3HAHUH O
HAyYHBIX METOJAX M3YYCHHs BEUIECTB U XMMHUYECKHX PEaKIui, a Takke B (OPMUPOBAHUU U
Pa3BUTHHM YMEHUN M CIIOCOOOB JESTEILHOCTH, CBSI3aHHBIX C TUTAHUPOBAHUEM, HAOIIOICHUEM H
MPOBEIEHUEM XMMHUYECKOT0 SKCTIEPUMEHTa, COOI0ICHIEM TIPpaBuil 0€301acHOTO OOpaIIeHus ¢
BEII[ECTBAMHU B MMOBCEAHEBHOM KU3HHU.

Hapsay ¢ aTum 1ienu u3ydeHus mpeaMeTa B MporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TPHOPUTETOB B CHCTEME OCHOBHOTO o0miero obpaszoBanus. CeromHs B
oOpa3oBaHMU 0C0O00 3HAYMMOW MPHU3HAETCS HAMPABICHHOCTh OOyUYEHHUS HA pa3BUTHE H
CaMOpa3BUTHE JIMYHOCTH, (OpPMHpOBaHHE €€ HMHTEIeKTa W oOmei KynbTypsl. OOydeHue



YMEHHIO YYUTHCS M MPOAOIDKATh CBOE 00pa3OBaHHE CaMOCTOSITELHO CTAHOBUTCS OJHOM U3
BOKHEHIINX (PYHKIMNA y4eOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM mpu W3y4YeHHWH TMpeaMeTa B OCHOBHOM IIKOJIE TOMHHHPYIOIIEE 3HAUCHHUE
MpUOOpPENU TaKue LENH, Kak:

e (hopMHpOBaHWE MHTEIUIEKTYAIbHO PA3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHHYECTBY, CAMOCTOATEIHPHOMY MPHHSITHIO PEIICHHUHA, CIOCOOHOM aanTupoBaThCs K
OBICTPO MEHSIOIINMCS YCIIOBUSIM JKU3HU;

e HANPaBIECHHOCTh OOYYCHHS HAa CUCTEMATHIECKOE MPUOOIICHNE YUK CS K
CaMOCTOATEIHHOHN TTO3HABATEIHHOM IEATEIIEHOCTH, HAYYHBIM METO/IaM TI03HaHUS,
(GOpMUPYIOMIMM MOTHBAIIHIO U PA3BUTHE CITOCOOHOCTEN K XHUMHU;

e o0ecreueHre yCiIoBUH, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YYAIOIIUMHUCS OTIBITa
pa3zHo00pa3HOM NeSITETFHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOUEBHIX HABBIKOB (KITFOUEBBIX
KOMIIETCHIINH ), UMEIOINX YHUBEPCATLHOE 3HAYCHUE ISl PA3ITUIHBIX BUIOB JCSITEILHOCTH;

e (opMupoBaHuE YMEHHUI OOBSCHATH M OICHUBATH SBJICHUS OKPYKAIOIIETO MHUpa Ha
OCHOBAHWH 3HAHUH U OIBITA, MIOJYYCHHBIX TIPU U3YUYCHUH XHUMHM;

e (opMupoBaHue y 00ydJaromMXcsi TYMaHUCTUYCCKUX OTHOIICHUH, TOHMMAaHUS IICHHOCTH
XUMHYECKUX 3HAHUH ISl BBIPAOOTKH SKOJIOTHUECKH TIeJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEILHOCTHU B IENISIX COXPAHEHHSI CBOETO 3/I0POBBS U OKPYIKAIOMICH MPUPOTHON
CpeIlbl;

e Ppa3BUTHE MOTHBAIIUU K O0YUYEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCTIMTAHUIO HA
OCHOBE YCBOEHHSI O0IIeUeI0BEUECKHUX [IEHHOCTEN, TOTOBHOCTU K OCO3HAHHOMY BBIOODY
npouis U HAPaBJIEHHOCTH JalbHeIIero o0y4yeHus.

MECTO YYEGHOI'O ITPEAMETA «XUMW» B YUHEBHOM IIJIAHE

B cucreme obmero obpazoBaHusi « XUMHs» MPU3HAHA 00s13aTEILHBIM YUEOHBIM MIPEAMETOM,
KOTOPBIH BXOAHUT B COCTaB MPEAMETHOM 001acTu «ECTeCTBEHHO-HAYYHBIC TPEMETHI.

Y4eOHBIM TUTAaHOM Ha €€ W3ydeHHue oTBeAeHO 136 yuyeOHBIX YacoB — 10 2 4. B HEJCHIO B 8 |
9 kjaccax COOTBETCTBEHHO.

COJEPXAHME YYEGHOI'O ITPEAMETA

8 KUIACC

IlepBoHayaibHbIE XUMHUYECKHE TTOHATHS

[Ipeamer xumuu. Ponb XxuMuu B )KU3HU 4desioBeka. Tena u BeniectBa. @U3NUECKUE CBOKMCTBA
BENIECTB. ArperatHoe coctosiHue BemlecTB. [loHsTHE 0 MeTOIaX MO3HAHUS B XUMHUHM. XUMUS B
cucreMe Hayk. Huctele BemecTBa U cMecu. CriocoOBI pa3iesieHusl CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUECKUE AIeMEHThI. CUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie
Y CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudaeckas hopmyiia. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH TOCTOSTHCTBA
coctaBa BemiecTB. OTHocuTeNbHas aToMHas Macca. OTHOCHUTENbHAs MOJICKYJISIpHas Macca.
MaccoBas 10JIsi XUMHYECKOI'0 3JIEMEHTA B COSAUHCHUU.

dOu3uYeckue M XUMHUYECKHE SBJICHUS. XHUMHUYECKas peakius M e€ TMpU3HAKU. 3aKOH
COXPaHEHHsSI MAaCChI BEIIEeCTB. XUMHUUYECKHUe ypaBHeHUs. Kiaccudukarmss XuMU4ecKuX peakiui
(coenuHEeHMS, pa3IOKEHUS, 3aMEIIeHUs, 0OOMEHa).

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOH, C MpaBMWiIaMu pabOTHI B
nabopatopun W mnpuéMamu OOpamlieHus ¢ J1a0OpaTOpHBIM O000pYAOBAaHUEM; H3YyYEHUE H
omucanne (HU3MYECKHX CBONCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB; HAOIO/IEHUE



¢usmueckux (IJIaBICHHE BOCKa, TasHHUE JIbJla, PACTHUPAHHE caxapa B CTYNKE, KUIMEHHUE U
KOHJICHCAIIUsI BOJbI) M XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHWE MEIHOW MPOBOJIOKH,
B3aMMO/ICHCTBUE MeJIa C KUCIIOTOMN) SIBJICHU, HAOII0OACHUE U ONTUCAHUE TPU3HAKOB IPOTEKAHUS
XUMHYECKHX PEAKIMUI (pa3ioKeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapusi, pasnoxkenue rugapokcuna meau(ll) mpu HarpeBanuu, B3auMOJEHCTBHE XKene3a ¢
pactBopom conu meau(Il)); nzyuenue crnocoOoB paszaeneHusi cMeceil (C MOMOIIbI0 MarHuTa,
(¢unpTpoBaHUE, BBIMApPUBAHWE, TUCTWULIIUSA, XpomaTorpadus), TMPOBEICHUE OUYHUCTKH
MOBAPEHHOM COJIM; HAOMIOJEHWE M  OINHUCAHWE Pe3yJbTaTOB IMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXPAHEHUsS  MACChl;  CO3JaHUE  MOJEJIEH  MOJIEKYJ
(1IapocTepIKHEBBIX ).

BaxHelilne nmpeacTaBUTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bozmyxa. Kuciaopog — 3l€MEHT W MpPOCTOE BEIIECTBO.
Haxoxzaenue kucnopoza B npupoze, pusndeckre u XMMHUeCKHe CBOMCTBA (peaKIUU TOPEHUS).
Oxcunpl. Ilpumenenue kwucinopona. CrnocoObl MOTYyYEeHHs] KUCIOpOAa B JIabOpaTopuu |
MPOMBIIITIEHHOCTH. KpyroBopoT kucnoposaa B npupoje. O30H — amioTpornHas MoAupUKAIHS
KHCJIOPOJIa.

TemoBoit 3¢h(dEKT XUMHUUECKOW peaKluh, TEPMOXHMUUYECKHE YypaBHEHHUS, DJK30- U
SHJOTEPMUUYCCKUE peakluu. TOIMIMBO: yroidb M METaH. 3arps3HEHHE BO3/AyXa, YCHUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — snemeHT u npocToe BeriecTBo. HaxoxkaeHue Bojoposa B npupojie, puznyeckue
Y XUMHUYECKHE CBOIMCTBA, MPUMEHEHHE, CIIOCOO0BbI MoryueHus. KuciaoTsl u conu.

KonunuecTtBo BemectBa. Mok, MonsipHas Macca. 3akoH ABoraapo. MoJisspHbIil 00BEM Ta30B.
Pacuérel N0 XUMHYECKUM ypPABHEHHUSIM.

@®usnyeckue cBoucTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HachlieHHble u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpuMOCTh BemiecTB B BoAe. MaccoBas [10yisl BEIIECTBA B
pacTBope. XrMHUECKUE CBOKCTBA BOJbl. OcHOBaHUsA. Poib pacTBOpPOB B MPUPOJIE U B )KU3HU
yesoBeka. KpyroBopot BOJbl B IpUpOJE. 3arps3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
IPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coeauneHuit. Oxcuapl. Kiaccudukanuss OKCHIOB:
coyieoOpa3ytoniie  (OCHOBHBIE, KHCJIOTHBIE, aM{QOTEepHBIE) W  HECOJIeOOpa3yroIIue.
Homenknarypa okcumoB (MeXIyHapolHas W TpuBHaNbHAs). Dusznueckne M XUMUYECKHE
cBolcTBa OKCUIOB. [lomyueHne okcuaoB.

OcHoBanusi. Krnaccudukanuss ocHOBaHWM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHWUSL.
HomMmeHnknarypa ocHoBaHMil (MeXIyHapoJaHass W TpuBuaibHas). DU3MYECKHE U XUMHUYECKUE
CcBOMCTBa OCHOBaHUU. [lonydyenrne ocHOBaHUI.

Kucnorel. Knaccudukanus kucnor. Homenknatypa KuciorT (MEXIyHapoaHas U
TpuBUaiIbHas ). Ou3nyecKrue U XMMHUECKHUE CBOMCTBA KUCOT. Psij aktuBHOCTH MeTasuioB H. H.
bekerosa. [lomydyeHue KucIor.

Comu. HomeHnkuarypa coseil (MexIyHapoHas U TpuBUaabHasi). OU3MUECKUE U XUMUUECKUE
cBoMcTBAa coJiel. [lomyyeHnne conen.

['eneTnyeckas cBsi3b MEXAY KJlIaCCAMH HEOPTraHUYECKUX COEAUHEHUH.

XUMHUYECKUH HKCIIEPUMEHT: KAYECTBEHHOE ONpPEIeTICHNE COICPKAHUS KUCIOPOAa B BO3AYXE;
MoJlyueHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHWE CBONCTB KHCIOpPOJa; HaONIOICHUE
B3aMMOJICIICTBUSI BEILIECTB C KUCIOPOJOM U yCIOBUSI BOSHUKHOBEHHUS U MIPEKPALECHUS TOPEHUS
(moxapa); O3HaKOMJIeHHE ¢ oOpa3llaMd OKCHJIOB M ONHCAHHE WX CBOWCTB; IOJyYCHHE,
coOupaHme, pacro3HaBaHWE W W3yYCHHE CBOWCTB BOJOpOAa (TOpPEHUE); B3aMMOJICHCTBUE
Bojopoaa ¢ okcugoMm Menu(Il) (Bo3MOkKHO MCMONIB30BAaHUE BUAECOMATEPUATIOB); HAOIIOICHUE
00pas3IoB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIeIOBAaHNE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB



C Pa3JIMYHOM PACTBOPUMOCTBIO; MPUTOTOBICHUE PACTBOPOB C ONPEICIEHHON MACCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA; B3aMMOJIEUCTBUE BOJBI C MeTaulaMH (HATPUEM U KaJIbIUEM)
(BO3MOXHO UCIOJIb30BAaHUE BUICOMATEPHUAIIOB); ONPEICICHIE PACTBOPOB KUCIIOT U IIEIOYEH C
MOMOIIIBI0 MHAUKATOPOB; HCCJIEJAOBAHUE OOpa3I[0OB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIaCCOB; HAOJIIOICHHE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOpPAX KHUCIOT M IIEJIOYEH;
n3yueHue B3auMmozeiicTBus okcuaa menu(ll) ¢ pactBopom cepHON KHCIOTBHI, KHCJIOT C
METaJUIAMH, PEaKIi HEUTpaln3allH; MOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE
OJIHOTO ME€TaJUIa JAPYTUM M3 PacTBOpPA COJIM; PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a7ad MO TEME
«BaxkHenmme K1acchl HEOPraHUYECKUX COCTUHECHUINY.

IMepunoguueckuii 3axkoH u Ilepuoamuyeckass cucrema xummuyeckux 3jaemeHtos /I, U.
MenpaeneeBa. Crpoenue aTOMOB. Xumuueckast CBSI3b. OxkucauTenbHO-
BOCCTAHOBHTEJ/IbHbIE PeaKIIMHU

[TepBble MOMBITKK KJIACCU(PUKAIIMN XUMHUYECKUX dJeMEHTOB. [loHATHE O rpymnmax CXOJHBIX
9J€MEHTOB (IIEJIOYHBIE W IIEJOYHO3EMENIbHBIC METaJUIbl, TaJOreHbl, HHEPTHBIC Tas3bl).
DneMeHThl, KOTOpble 00pa3ytoT aM(poTepHbIe OKCUIBI U THIPOKCHUIBI.

[Tepuonuueckuii  3aKOH. ITepuonuueckas CUCTEMa  XUMHUYECKHUX  DJIEMEHTOB
. 1. MengeneeBa. KopoTkonepuoanass u uuHHonepuonHas ¢opmbl [lepuoanueckoit
cucTeMbl XUMHYECKUX 351eMeHTOB []. 1. Menneneesa. [lepuoasl u rpynnel. Du3ndyecKkuii CMbICT
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenne atroMoB. CocTaB aTOMHBIX sziep. M3otonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obGonouek aTtoMoB TepBbIX 20 Xxumuueckux diemMeHTOB Ilepuommueckoir cuctemsr [I. WM.
MeneneeBa. XapakTepUCTUKAa XUMUYECKOT0 AJIEMEHTA 10 €ro NoJIokEHUIO B [lepuoanueckon
cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs paJnyca aTOMOB XMMHMUYECKUX AJIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpynmnam u nepuoaam. 3HaueHue [lepuoanueckoro 3akoHa u
[lepnoanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JJisl Pa3BUTUS Hayku W npaktuku. . U.
MeneneeB — y4Y€HbBIN U TPaXKIaHUH.

Xumu4ueckas CBSI3b. KoBanentnas (monsipHast U HEIOJIsIpHAs ) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenensp okucnenusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okucneHus u
BOCCTaHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTEH.

XUMUYECKUN DKCHEPUMEHT: HW3y4eHHe O0Opa3lloB BEIIeCTB METAJIOB U HEMETAaJIOB;
B3aMMOJICIICTBUE TUAPOKCHAA LIMHKA C PACTBOPAMH KHUCJIOT U IIEJI0YEH; IPOBEJACHHUE OIBITOB,
WUTIOCTPUPYIONIUX MPUMEPHI OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKInii (TOpeHHe, peaKiuu
pa3NoKEeHUs, COEAMHEHUS ).

MexnpeamMeTHble CBA3U

Peanuzanus MeXnpeaMeTHBIX CBsi3eld NMpU U3YYEHHHM XMMHH B 8 Kilacce OCYIIECTBISETCS
yepe3 HCIHOJb30BaHHE KaK OOIMUX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK U MOHSITH,
SIBJISTFOLUXCSL CUCTEMHBIMU JJIsI OTAEIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mre ecTeCTBEeHHO-HAYYHbIC TTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIIM3,
CUHTE3, KiIaccuukanus, MEepUOJNIHOCTb, HAOIIOJEHUE, HKCIEPUMEHT, MOJCIUPOBAHUE,
W3MEPEHUE, MOJECIIb, SIBIICHUE.

@dusuka: wMarepus, aroM, DJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIIbI,
PaJIMOAaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, Tell0, 00BEM, arperatHoe
COCTOSIHUE BENIECTBA, Ta3, (PU3MYECKHe BEITWYMHBI, CIUHUIIBI U3MEPEHUsSI, KOCMOC, TUIAHETHI,
3BE3161, CoMHIIE.

buonorus: dorocunres, npixanue, buocdepa.



I'eorpadus: atmocdepa, rugpochepa, MUHEpAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE HCKOIIAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTtBo M XMMHYecKasi peakuus
[lepnoanueckuii  3aKOH. Ilepnoanueckas CUCTEMA  XUMHYECKHX  DJIEMEHTOB

. . MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHU CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kalvs, KAIbIUA U UX COCIMHEHUW B COOTBETCTBHM C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenune BemecTBa: BHJBI XHMHYECKOW CBSI3M. THNBI KPUCTAUNIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH M BHJA XUMHYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHWYECKHX BEIIECTB (MEXAyHapoaHas U
TpUBHAJIbHAS). XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IU4YHBIM KJaccam
HEOPraHWYECKUX COCIUHECHUN, TEHETUYECKasl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukarus XuMUUeCKUX peakiuid Mo pa3iuvHbIM MpHU3HAKaM (M0 YUCITY M COCTaBYy
YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(P(dEKTy, MO0 H3MEHEHHIO CTETCHEH
OKHCJICHUS XUMHUYECKHUX DJIEMEHTOB, MO OOpPAaTHUMOCTH, MO YYacCTHIO Karaiu3aTopa). IK30- U
SHJOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE YPABHECHMUSI.

[Tonsate o ckopocTu XUMHYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusix. [[oHSATHE O TOMOTEHHBIX M TEeTepPOreHHbIX peakuusx. [loHsTue o
XUMUYECKOM paBHOBecHHM. DakTopbl, BIMAIOLIME HA CKOPOCTh XMUMHUYECKOM pEaKUUu U
MOJIOKEHUE XUMUYECKOIO PABHOBECHSI.

OKHUCTUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMU, JIIEKTPOHHBIA OallaHC  OKHUCIHUTEIhHO-
BOCCTAHOBUTENIbHON peakiuu. COoCTaBlIeHHE YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAHUEM METO/IA JIEKTPOHHOTO OalaHca.

Teopust PNEKTPOIUTUYECKONW NUCCOUMALMMU. DJIEKTPOJIUTHI U HEDJIEKTPOIUTHL. KaTHOHBI,
aHMOHBL. MeXaHM3M JUCCOLMAlMU BEIIECTB C Pa3IMYHBIMU BHJIAMH XHMHUYECKOU CBSI3H.
Crenenp quccounanuu. CuiibHbIe U c1a0ble 3JEKTPOTUTHIL.

Peakuuu nonHoro oOMeHa. YcCIOBUS NMPOTEKAaHUS PEaKIUid HMOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAaHUW MU COJIEH B CBETE
IpeCTaBICHUI 00 SJIEKTPOIUTHYECKON nucconuanuu. KadecTBeHHBbIE peaklMd Ha HOHBI
[TonsiTHe O TUIPOIU3E COTEH.

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPUCTAIMYECKUX PEMIETOK
HEOpPraHMYECKHX BEIECTB — METAJUIOB M HEMETaJuIoB (rpaduTta u aiMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus); HCCIEAOBAaHHWE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOM peakIu OT
BO3JICHCTBUS Pa3INYHbIX (DAKTOPOB; UCCIIEIOBAHUE IIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpolecca  JUCCOLMAlMK  KHCIOT, Iejdodell W cojiell  (BO3MOXKHO  HCIOJB30BAHUE
BHJIEOMATEpPHUAJIOB); MPOBEICHUE ONBITOB, WILUTIOCTPUPYIOIIUX MPU3HAKHU MTPOTEKAHUS PEAKIINI
MOHHOTO OoOMeHa (0Opa3oBaHHME OcCajKa, BbIIEJICHHE Ta3a, OOpa3oBaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peAKIUi (TOpEHUE, peakuu
pa3NoKEeHUsl, COCAUHEHUs); pAClO3HAaBAaHUE HEOPraHMYECKUX BEHIECTB C IOMOIIbIO
Ka4eCTBEHHBIX PEAKIIMI HA UOHBIL; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/a4.

HemeTrasuibl 1 MX COeIMHEHU S

OO6mas xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTCTICHH
okucienus. CtpoeHue U GU3NIECKre CBOMCTBA MPOCTHIX BEIECTB — TaJIOTeHOB. XUMHUYECKUE
CBOMCTBa Ha MpuMepe xjopa (B3auMOACHCTBHE C MeETaulaMH, HEMeTajulaMH, LIEJI0YaMHu).
XnopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, OJIydeHue, MpuMeHenue. Jleiictrue



XJIOpa U XJIOPOBOJOPOJIa HAa OpraHM3M 4YeNoBeKa. BakHeimine XJIOpUAbl U MX HaX0XKICHUE
B MIPUPOJIE.

OoOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHNU OKUCIICHHUS.

CrtpoeHue u pu3NYeCKUe CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U CEPhl. AJUIOTPOITHBIE
MoaudUKaIMu KUCIopoJa U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHUE,
¢du3nueckne u XuMu4ecke cBoctBa. OKCHUIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCH/IOB.
CepHas kucnora, ¢pu3NYecKUe U XMUMHUUYECKHE CBOWCTBA (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIIOT M crnenuduyeckue). XUMUUYECKHE DPEAKIUH, JIEKAIIME B OCHOBE IPOMBIIIJIEHHOTO
crocoba nonydyeHusi cepHoil kucioThl. IIpuMenenne. Conu cepHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cyibdaTr-uoH. HaxoxneHue cepbl U €€ cOoeIMHEHUN B mpupoje. XUMHYECKOE
3arpsi3HEHUE OKpPY KaloUlell cpellbl COeIUHEHUSIMU cepbl (KUCIOTHBIE OXKIW, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpeoTBpaLCHUS.

OO6mass xapakTepucTHkKa »31eMeHTOB VA-rpynmbl. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEIIEHNU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B pupoje, pusndeckue u xumudeckue ceoictra. Kpyrosopot azora
B Ipupojie. AMMHAK, €ro QU3NYecKue U XMMHUYECKHE CBOICTBA, MOJyYeHHE U MPUMEHEHHE.
Conu aMmMOHUS, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius
Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MojdydyeHue, (pu3nvyeckue U XMMHUYECKHUE CBOMCTBa
(obmuMe xak mpeAcTaBUTENs Kiacca KUCIOT U cneunduueckue). Mcnonb3zoBaHue HUTPATOB U
cojled aMMOHHMS B KayecTBE MHUHEPANbHBIX yA0OpeHuid. XHUMHUYECKOe 3arpsi3HEeHue
OKpY’Karoliei cpelibl COeAMHEHUIMH a30Ta (KUCIOTHBIE JI0K/IHU, 3arpsi3HEHHE BO3/yXa, MOYBbI
¥ BOJIOEMOB).

®docdop, amnorpornHbie Moaudukanuu Gochopa, GU3NIECKHEe U XUMHYECKHE CBOMCTBA.
Oxkcua pocdopa(V) u dbochopHas kuciora, GuU3nIecKre 1 XUMHUUESCKUE CBOMCTBA, TIOJyYCHHE.
Ncnonb3oBanue GpocdaroB B kauecTBe MUHEPATbHBIX YIOOPEHHIA.

Oo6mas xapakrepuctuka syneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTporHble MOAU(UKALKMU, PACIpPOCTpaHEHHWE B TNpUpojlie, (PU3NYECKUE U
XUMHYECKHe cBoiicTBa. Ancopouus. KpyroBopot yriaepoaa B npupoje. OKCHIbI yTraepoaa, ux
¢buznueckue W XMMHUYECKHE CBOICTBA, JEHCTBHE HA J>KUBBIC OpPraHU3MBI, MOJyYeHUE
¥ TIpUMEHEHHEe. DKOJIOTUYECKUEe MpoOsieMbl, CBsi3aHHbIEe ¢ okcuaoMm yriepona(lV); rumoresa
rJ100aTFHOTO MOTEIUICHUST KJIMMaTa; MapHUKOBBIN 3 (deKT. YroibHas KUCIOTa U €€ CONH, UX
¢dbu3nueckue U XUMUYECKUE CBOMCTBA, NOJyueHUe U npuMeHeHue. KaduecTBeHHasi peakius Ha
KapOoHaT-uoHbI. Vcmonb3oBaHWe KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO351CTBE.

[lepBoHauanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCJAMHEHHUSAX YTIIepoja
(Meran, 9TaH, JTHWJEH, alleTWIEH, 3TaHOJ, TIMIEPHH, YKCycHas kuciora). x cocraB u
XxuMu4yeckoe ctpoeHue. I[loHATHEe O OHOJOrMYECKHM BaXKHBIX BELIECTBAaX: >KHMpax, OesKax,
YyII€BOJAaX — W UX POJM B KHU3HU 4YejoBeka. MaTepHalbHOE €IMHCTBO OPraHUYECKHUX U
HEOPTraHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOWMCTBA, TOJNy4YeHHWE U TPUMEHEHUE.
Coenunenust kpeMHus B mpupoxae. OOmue upenctaBieHusi o0 okcune kpemHus(IV) u
KpeMHHEBOH Kkuciote. CHIMKaThI, UX UCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH.
Baxwneiimue cTpouTenbHble MaTepHalbl: KepaMuKa, CTEKIO, IIEMEHT, OeTOH, Kele300eTOH.
[Tpo6nembl 6€3011acHOr0 UCIOIB30BAHUS CTPOUTENIBHBIX MAaTEPHAIIOB B TIOBCEAHEBHOM JKU3HU.

XUMUYECKUH DJKCHEPUMEHT: H3Y4YEHHE OOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCIJIOTBI; MPOBEJCHHE KAaYeCTBEHHBIX PEAKIMH Ha XJOPHUA-MOHBI U HAOIIOACHHE



MPU3HAKOB WX TMPOTEKAHMS; OMbBITHI, OTpaxaroume (U3NYECKHe W XHUMHUYECKHE CBOWCTBA
raJIOT€HOB U X COETUHEHUN (BO3MOKHO HUCIIOIB30BaHUE BUICOMATEPUAIIOB); O3HAKOMIICHHUE C
oOpa3uamu XJOpUI0B (TFaJIOT€HU/IOB); O3HAKOMIIEHHE C 00pa3liaMu Cepbl U €€ COeTUHEHUSIMU
(BO3MOXHO MCIOJIb30BAHUE BUACOMATEPUATIOB); HAOIIOIEHHUE MpoIecca OOYTIMBAHUS caxapa
MOJ| JIEUCTBHUEM KOHUECHTPUPOBAHHOW CEPHOW KHCIOTHI, W3YYECHHE XHWMHYECKHX CBOWCTB
pa30aBiIeHHON CEpHOM KHUCIOTHI, MPOBEJACHHE KAaYECTBEHHOM peakuu Ha Ccyiab(paT-HOH U
HaOII0/IeHNEe MpU3HAKa €€ MPOTEKaHHUs; O3HAKOMJIEHHWE C (U3MYECKMMH CBOMCTBAMH a30Ta,
dochopa u ux coemuHeHUN (BO3MOXKHO HCIOIB30BaHUE BHUICOMATEPHAIOB), OOpaslamMu
a30THBIX U (GochHOpHBIX yAOOpPEHHUH; MOIyYeHHe, cOOMpaHue, pacro3HaBaHUE W H3YUCHUE
CBOMCTB aMMHaka; MPOBEJACHUE KAueCTBEHHBIX PEakKlMii Ha MOH amMMoHHS U (ocdar-uoH u
M3y4YeHHEe MPU3HAKOB UX MPOTEKaHUsI, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI
C MeJIbI0 (BO3MOYKHO HUCTIOB30BaHUE BUACOMATEPUAIIOB); U3YUCHUE MOJICIICH KPUCTATUTMIECKUX
peméTok anMasa, rpadurta, QysaepeHa; 03HaKOMJICHHE C MPOIECCOM aJICOPOIIMH PACTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa; MOJy4YEeHHE, COOMpaHUE,
pacro3HaBaHWe U U3YyUYCHHE CBOMCTB YTJIEKHCIOTO ra3a; MPOBEICHUE KAYECTBEHHBIX PEAKIUN
Ha KapOOHAT- M CWIMKAT-WUOHBI U M3yYCHHUE MPU3HAKOB HMX MPOTEKAHUs; O3HAKOMJICHUE C
MPOAYKIIMEH CUJIMKATHOW MPOMBIIICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMe
«Baxueime HeMeTaJTbl M X COSTUHEHUS.

MeTaJuibl U UX COeTUHEHMSI

OO6mras XxapaKTepUCTHKA XUMUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAHHMH UX TIOJIOKECHUS
B Ilepuonnueckoin cucreme xumudeckux snemeHtoB . . MenneneeBa u cTpoeHus aTOMOB.
Crpoenue meramioB. MerauiMyeckas CBSI3b M METaJNIMUEcKas KpPUCTAJUIMYECKas pelIETKa.
DJIEKTPOXUMUYECKUM pAl HANpsHKEHUH MeTauioB. PU3MUECKME UM XUMHUYECKHE CBOICTBA
MeTaisioB. O01Me crnocoObl nMoxy4YeHus: MeTawioB. [loHATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBbl (CTalb, YyTryH, AIOPATIOMUHUN, OpOH3a) U HX
NPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[{enounble MeTauIbl: MOJ0XKEHKUE B Ileprnonnueckoi cucreme Xumuieckux anemeHToB Jl. U.
MeHeneeBa; CTpOE€HHME UX aTOMOB; HAaXOXAEHHE B mpupone. dusznyueckrue M XUMHUYECKUE
CBOICTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI M THAPOKCUABI HATpUA U Kanud. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COCTUHEHUI.

[I{enouyHO3eMeENbHBIE METAILIBI MAarHU M KalbLUi: 1ojoxxkeHue B [lepuoanueckoil cucreme
xumuyeckux smeMeHToB JI. Y. MenzaeneeBa; cTpoeHne MX aTOMOB; HaXO0XJACHUE B MPUPOJIE.
®u3nuecKkue U XMMUYECKUE CBOMCTBA MAarHus U Kaiblusa. BaxHeillne coeInHEHUs KalbLMs
(okcun, runpokcu, conu). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AnroMuHuit: monoxeHue B Ilepuomuueckod cucTeMe XHUMHYECKMX »djeMmeHToB JI. M.
MeHeneeBa; CTpO€HHUE aTOMa; HaXOXAeHue B npupoae. usndyeckue 1 XUMUYECKUE CBOMCTBA
amoMuHUS. AMQpOTEpHBIE CBOMCTBA OKCHJIA M TUPOKCHIA ATFOMUHUS.

XKenezo: nonoxenue B [lepnonnueckoii cucteMe xumuueckux nemeHToB [l. . Menneneesa;
CTPOCHHME aTOMa; HaxOoXxAeHHe B mpupoje. Ouznueckue M XUMHYECKUE CBOWCTBA jKelesa.
Oxkcuapl, ruapokcuibl u conu xkenesa(ll) u sxxenesza(Ill), ux cocras, cBOMCTBa U MOTyUYEHHE.

XUMUYECKUH DKCIEPUMEHT: O3HAKOMJIEHHE C o00pa3laMl MeTaUIOB M CIJIaBOB, HX
(Gu3MUeCKUMH CBOWCTBAMHM, W3yU€HHUE pPE3yJbTaTOB KOPPO3UHM METaIOB (BO3MOXKHO
MCIIOJIb30BaHKE BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHU/IA KaJIbIUs ¥ HATPUS
C BOJOM (BO3MOKHO HCIOJIb30BAaHHE BHJIEOMATE€pPUAJIOB); HCCIEIOBAHUE CBOMCTB KECTKOM
BO/IbI; MPOIIECCA TOPEHUS Keje3a B KUCI0po i€ (BOBMOXKHO HCIOJIb30BAaHNUE BUIEOMATEPUAJIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEaKUUil Ha HMOHBI (MarHus, KaJblUs, aJTOMHUHUS,
uuHka, xxenesa(Il) u xxeneza(Ill), menu(Il)); HaGnroeHMe U ONKMcaHKe MPOIIECCOB OKPAILIUBAHUS
IJJaMEHU MOHAMU HATPUs, Kadus U Kalblus (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEpPHUAJIOB);



uccienoBaHue aMm(pOTEpHBIX CBOMCTB I'MAPOKCHIA AIFOMUHUS U THJIPOKCHA LIMHKA; PEIICHUE
JKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaKHEeNIe METAJIJIbl U KX COCAMHEHUY.

XuMus M OKpPY:KaIIas cpeaa

HoBpie matepumanbl u TexHonoruu. BemecrBa um marepuanbl B IMOBCEJHEBHOM KH3HH
4yesoBeKa. XUMHUS U 310pOBbe. be3omacHoe Neonb30BaHNe BEIIECTB U XUMUYECKUX PEAKIMMI B
obiTy. IlepBas moMomb NpU XUMHUYECKUX OXKOrax M oTpaBieHUsX. OCHOBBI 3KOJIOTMYECKON
IPaMOTHOCTU. XHMMHMUYECKOE 3arpsi3HEHUE OKpYKaloIlel cpeapl (MpeaespHas JOMycTUMas
koHueHTpanus Bemects — [1JIK). Pois Xxumun B penieHnu 3K0JI0THIECKUX TPoOIeMm.

[IpupoHbIE UCTOYHHMKHU YTIEBOJOPOAOB (Yyroiib, MPUPOIHBIN Ta3, HEPThH), MPOIYKTHI HX
nepepadboTKH, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XUMUYECKUN IKCIEPUMEHT: M3yueHue oOpa3loB MaTepuasoB (CTEKJIO, CIUIaBbl METAJIIOB,
MOJINMEPHBIE MAaTEPUAIIBI).

MexnpeamMeTHbie CBA3H

Peanu3anus MeXnpeIMETHBIX CBSI3€M NPH M3YYEHHH XUMHHM B 9 Kiacce OCyIIeCTBISAETCA
yepe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSATUH, Tak U MOHSTHM,
ABJISIFOIIUXCA CUCTEMHBIMU JUISl OTACJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LHKIIA.
Peanu3anus MeXInpeIMETHBIX CBSI3€M IPU U3YUEHUU XMMHUU B 9 Kilacce OCYLIECTBISETCS Yepes
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHMA, TaK W TOHSATUH, SBISTIONTAXCS
CUCTEMHBIMU ISl OTJIEJBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011re ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAYYHBIN (DaKT, TUNOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KiIaccuukanusi, MEePUOJUYHOCTb, HAOIIOJEHHE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHue, MOJIellb, SIBJIEHNE, TAPHUKOBBIN A3PEKT, TEXHOJIOTUS, MaTepUaJIbl.

®usuka: Marepus, aToM, OJJIEKTPOH, TIPOTOH, HEUTPOH, WOH, HYKIHJI, HW30TOIIbI,
PaaMOAKTUBHOCTb, MOJIEKYJIa, JJIEKTPUUYECKUA 3apsif, NPOBOJHUKH, IOJYIIPOBOJHUKH,
IURIIEKTPUKU, (DOTOIJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHHE BEIleCTBa, Ias,
pacTBOp, PACTBOPUMOCTh, KpUCTAIJIMYECKas pelerka, CIUIaBbl, (U3MYECKHe BEJIUYHHBI,
€AVHULbI U3MEPEHNUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COJHLIE.

buonorus: ¢orocunrtes, npixanue, Ouochepa, IKOCHCTEMA, MHUHEpAIbHbIE YyIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOTIAEMBbIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIbTATDI

I/I3yquI/Ie XUMUH B 8-9 Kkiacce HaIIPaBJICHO Ha HOCTHUIKCHHC o6yqa}0m1/1M1/1051 JINYHOCTHBIX,
MCTAIIPCAMCETHBIX U IIPECAMCTHBIX PC3YJIbTATOB OCBOCHU A yqe6Horo npeamMcTa.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS IPOTPaMMBI OCHOBHOTO OOIIEro 0Opa30BaHUS
JOCTUTAIOTCS B X0Ji¢ 00yYeHHs XUMHUH B €AMHCTBE yU€OHOW M BOCIIMTATEIbLHOM IEATEIbHOCTH
OpraHu3anui B COOTBETCTBUHM C TPAAMIIMOHHBIMH POCCUHCKMMH COI[MOKYJIbTYPHBIMH H
JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMH B OOIIECTBE IMpaBHJIaMH M HOPMaMHU
MOBEJACHHUS M CIIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHMS, CaMOPa3BUTUSA U COLMATU3AIUN
00ydJaronuxcsi.

JIMYHOCTHBIC PE3YJIbTATHI OTPAKAOT CPOPMUPOBAHHOCTH, B TOM YKCJIC B YACTH:

[TaTproTHYECKOTO BOCITUTAHUS

1) IEHHOCTHOT'O OTHOIIICHHUS K OTCUCCTBCHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJICJIMIO, TMOHMMAHUS 3HAYCHHUS XUMHUYCCKOW HAayKH B JKM3HH COBPEMEHHOTO OOIICCTBA,
CIOCOOHOCTH BJIAJICTh JOCTOBEPHOM MH(OpPMAIMEl O MEePeIOBhIX IOCTIKCHUSIX U OTKPBITHIX



MHUPOBON M OTEUECTBEHHOM XUMUU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 YCTPOUCTBE
MUpa 1 00IeCTBa;

['paxxmanckoro BOCHUTaHHS

2) OpelCTaBIICHUS O COLMAIBHBIX HOPMAax W MpaBUJIaX MEXIMYHOCTHBIX OTHOILICHUWU B
KOJUIEKTHBE, KOMMYHHMKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO TMOJE€3HOM, Yy4eOHO-
HCCIIeI0BATENbCKOM, TBOPYECKOM U JPYTUX BUAX ACSTEIbHOCTH; TOTOBHOCTH K pa3HO00pa3HOM
COBMECTHOM JACSITEIHHOCTH MPHU BHIMOJHEHUN YUEOHBIX, TO3HABATEIIBHBIX 3a7a4, BBHITTOJIHCHUH
XUMUYECKHUX IKCIIEPUMEHTOB, CO3IaHUH YUEOHBIX TPOCKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
Y B3aUMOIIOMOIIM B MpoOIecce ATOW y4yeOHON AeATEeNbHOCTH; FOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE M TIOCTYNKH CBOUX TOBAPHUIIEH C MO3UIIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MOCJIEICTBUI NOCTYIIKOB;

[lenHOCTH HAYYHOTO TTO3HAHUS

3) MHPOBO33PEHYECKUX TMPEACTABICHUNA O BEIIECTBE M XUMHUYECKOH peakinH,
COOTBETCTBYIOUIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKW U COCTABJISIOUIUX OCHOBY JJIS
MOHMMAHUSI CYIIHOCTH HAay4yHOM KapTUHBI MHpa; TPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI MPUPObI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHON CPeZIoi, O posiu
XUMUU B TIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHUBOB, HAMPABJICHHBIX Ha TOJYy4YCHHE HOBBIX 3HAHHWN MO XUMUHU,
HEO0OXOIMMBIX U1 00bSICHEHUS HAOMI0AaeMbIX IPOIIECCOB U SIBICHMUIA;

5) mo3HaBaTenbHOU, HHPOPMAITMOHHOW W YUTATEIBCKOW KYJIbTYpPhI, B TOM YHCJI€ HAaBHIKOB
CaMOCTOSITEILHON PabOThl C YU4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYpPOM, NOCTYHMHBIMH
TEXHUYECKUMHU CPeACTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYEHHMIO U MO3HAHUIO, JHOOO3HATENLHOCTH, TOTOBHOCTH M CIIOCOOHOCTU K
caM000pa30BaHMIO, MPOCKTHOW U MUCCIIEI0BATENbCKOM JESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBJICHHOCTH U YPOBHSI 00y4YeHUS B AaJIbHEHIIEM;

@opMHUPOBAHUS KYJIbTYPbI 30POBbsI

7) oco3HaHUS LIEGHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUS MOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYCK
(ymoTpeOiieHusT aiKoroJii, HApKOTHUKOB, KypEHHs), HEOOXOAMMOCTH COOJIIOJICHUS MPaBUII
0€301MMacHOCTH MpU 0OpaIIEeHUH ¢ XUMHUYECKIMU BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;

TpynoBOro BOCIUTaHUS

8) nHTepeca K MPaKTHUYECKOMY U3YUYEHHIO MPOQEeCcCuil U Tpyla pa3IudyHOro poja, YBaKEHUE
K TpyIy M pe3ylibTaTaM TPYAOBOW [EATEIbHOCTH, B TOM YHCIE€ HA OCHOBE MPUMEHEHMHS
MpEeIMETHBIX 3HAHHM 10 XUMHHU, OCO3HAHHOTO BHIOOpa WHAUBHUAYAIbHOW TPAeKTOPUU
MPOJOJKEeHHST 00pa3oBaHUsl ¢ YYETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; yCTenHON MpodeCCUOHANBLHOMN NeITeTbHOCTH U
pPa3BUTHSI HEOOXOAUMBIX YMEHUI; TOTOBHOCTh aJaITUPOBATHCS B MPOPECCUOHATILHOM cpejie;

DKOJIOTMYECKOTO BOCIIUTAHUS

9) HKOJIOrHYECKH 11eTIECO00PA3HOT0 OTHOIIEHUS K MMPUPOJIE KAaK UCTOUYHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIEeCTBOBaHMs, TOHMMAaHUs LIEHHOCTH 370POBOTO M 0e30macHOro o0pasa >KU3HHU,
OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (PH3MUECKOMY U IICHXHUYECKOMY 3JI0pOBBIO,
OCO3HAHUS [IEHHOCTH COOJIOICHUS TIPABUII O€30MaCHOTO TIOBEICHHUS TIPU paboTe C BEIIECTBAMH,
a TAK)K€ B CUTYallUsIX, YITPOKAIOLIUX 3JOPOBbIO U KU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSTh 3HAHUS, MOITy4YaeMble MPH U3YYCHUHU XUMUH, U PEHICHHUS
3a/1a4, CBSI3AHHBIX C OKPY’KAIOLIEH NMPUPOAHOU CPENOM, MOBBILICHHUS YPOBHS KOJOTMYECKOU
KyJbTYPBI, OCO3HAHUS TJI00ATLHOTO XapaKTepa dKOJIOTHUECKHUX MPOoOIeM U MyTel UX PeIIeHUs
MOCPEAICTBOM METO/IOB XMMHUH;



11) 2KOJIOTHYECKOrO MBIIUICHHS, YMEHHS PYKOBOJICTBOBAaThCSA KM B II03HABATEILHOM,
KOMMYHUKATUBHOM U COLMAIIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3VJIbTATHI

B cocrtaBe wmetampeAMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAUYMMbIC i (HOPMHUPOBAHUS
MHUPOBO33PEHHS OOIIEHAYYHbIC TTOHATHSA (3aKOH, TEOPHs, MPUHIIUI, TUTIOTE3a, (PaKT, cucTema,
MPOIIECC, IKCHEPUMEHT M JIp.), KOTOPbIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (DOPMUPOBATH MIPEACTABICHUE
0 LIEJIOCTHOM HAYYHOM KapTHHE MUPA, U YHUBEPCAIbHbIC YueOHbIC JEHCTBUSI (MIO3HABATEIbHEIE,
KOMMYHHUKATHUBHBIC, PETYSTUBHBIE), KOTOpbIe 0OecneunBaroT (GOPpMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUCOHON JEATETLHOCTH.

MeranpeamMeTHble pe3yJabTaThl OCBOCHMSI 00pa3oBaTEbHOM MPOTpaMMBI MO XUMHHU
OTpaXXaroT OBJIAJICHUE YHUBEPCAJIbHBIMHU NTO3HABATEIIbHBIMU JEHCTBUAMU, B TOM YHUCJIIE:

ba3oBeIMHU JTOrHUecCKUMH IEUCTBUSIMU

1) ymeHueM HCHONIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS TP OCBOCHUM 3HAHMI:
pacKpbIBaTh CMBICT XHMHUYECKMX TIOHATUN (BBIACTATH WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSIMU), UCTIOJIB30BATh MOHATHSI 111 OOBSICHEHUS
OTHENbHBIX (DAKTOB M SIBJICHUH; BBHIOMPATh OCHOBAHMS M KPUTEPHUH M7 KIacCHU(PUKAIIH
XUMHYECKUX BEIIECTB U XUMHUUECKUX PEAKIINI; YCTaHABIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSA3U
MEXIy OOBEKTaMH U3YYCHHUS, CTPOUTh JIOTHUECKHUE pacCyXJeHus (MHIYKTHUBHBIE,
JeAYKTUBHBIC, 110 aHAJIOTHH); JIEaTh BEIBOBI U 3aKITFOUCHUS;

2) yMeHHeM TIPUMEHATh B MPOIIECCEe MO3HAHUS MOHATHSA (TIPEeAMETHBIE U METaNpeAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, WCIOJIb3yeMble B XHMHH, MPEOOPa3OBBIBATH HIUPOKO
PUMEHSEMbIC B XUMHUH MOJICTIbHBIE TIPEACTABICHUS — XUMHYECKUN 3HaK (CHMBOJI DJIEMEHTA),
XuMu4eckas ¢GopMmysia W ypaBHEHHE XHMHUYECKOW peaKkIuu — TpPH PEIIeHUH Y4eOHO-
MO3HABATEJIbHBIX 33/la4y; C YYETOM OBTUX MOJICIbHBIX TMPEACTABICHUN BBISABIATh U
XapaKTEepPU30BaTh CYIIECTBEHHBIC TPU3HAKN M3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIIUi; BRISIBIATH O0OIIHME 3aKOHOMEPHOCTH, TPUYMHHO-CIICICTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B M3YyUaeMbIX IMPOIECCAaX M SIBJICHUSIX; MpeajgaraTb KPUTEPUHU JJis BbIABJICHUS
3TUX 3aKOHOMEPHOCTEH M TMPOTHBOPEUYHI; CaMOCTOSTEIBPHO BBIOMPATh CHOCOO pEIICHHUS
yqeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BAapHAHTOB pEIICHMs, BBIOMpaTh Hambosee
MOAXOIAIINMN C YYETOM CAMOCTOSTEIBHO BBIJICICHHBIX KPUTEPHUEB);

ba3oBbIMHE HCCIIEN0BATEIHLCKUMH JIEHCTBUSIMU

3) yMEHHUEM HCMOJIb30BaTh MOCTABJIECHHBIC BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkke B Ka4eCTBE OCHOBBI i1 (OPMHUPOBAHHUS THIIOTE3bI IO MPOBEPKE IPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHUIA;

4) mpuoOpeTeHrne OmbIiTa MO IJIAHWPOBAHUIO, OPTraHMU3aIlid M TPOBEICHUIO YUYCHHYECKUX
IKCIIEPUMEHTOB: YMEHHE HAOJI0/IaTh 3a XOJOM IIpoIiecca, CaMOCTOSTEIBLHO MPOTHO3UPOBATH
€ro pe3ynbTaT, (OPMYJIUPOBATH 0OOOIICHUS U BBIBOJIBI IO pe3yIbTaTaM IMPOBEIEHHOTO OIBITA,
HCCIIEIOBAHUs, COCTABIIATh OTYET O MPOJIeTIaHHON padoTe;

PaboToii ¢ mHbOpMarmeit

5) yMeHHmeM BBIOMpATh, AHAIW3WPOBATh W HHTEPIPETUPOBATH HHPOPMAIHMIO Pa3IAYHBIX
BHJIOB M ()OPM TPEJICTABIICHHS, TIOJYIaeMYyI U3 Pa3HBIX MCTOYHHKOB (HAyIHO-TIOMYJISIpHAs
JTUTEpaTypa XUMHUYECKOTO COJEpX aHHs, CIPaBOYHbIE TOcoOWs, pecypchl HHTepHera);
KPUTHUYECKH OIICHUBATH MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO MH(POPMAIIHUIO;

6) yMeHUEM MPUMEHSTH Pa3IMYHbIE METOJIBI U 3aIPOCHI MPU MOUCKE U 0TOOpE MH(MOpMAIINH
U COOTBETCTBYIOIIHUX JAHHBIX, HEOOXOIUMBIX JIJIsi BBITIOJHEHUS! YUEOHBIX M MO3HABATEIBHBIX
3aa4  OMpEAeNEHHOr0 TWIA, MNPUOOpPETEHHE OmbiTa B  O0JACTH  WCIOJIb30BAHHUS



MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHUH, OBJIAJEHUE KYJIbTypOH aKTHBHOTO
WCIIOJIb30BAHMS PA3JIMYHBIX TIOMCKOBBIX CHUCTEM; CaMOCTOSTEIHLHO BBIOMPATh ONTUMATBHYIO
dopmy mpencraBieHus HHPOPMALUK M WILTIOCTPUPOBATH pEIIaeMbIe 3aJadd HECIOKHBIMU
CXEMaMH, JuarpaMmmaMu, ApyruMu (opmMaMu rpauky U uX KOMOMHALUSAMU;

7) yMEHHMEM HCIOJIb30BaTh U aHAIMU3UPOBATh B IpoIlecCe YUEOHOM M HCCIEeI0BATEIbCKOMN
AESITeTPHOCTH HWH()OPMALMIO O BIMSHUMA TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHCTBA U
TPaHCHOPTA HA COCTOSIHUE OKPY>KAIOIIEH TPUPOTHON CPEJIbL;

YHUuBEpCaIbHBIMH KOMMYHHKATUBHBIMH JICHCTBUSIMU

8) ymeHueMm 3agaBaTh BOINpOCHl (B XOJe AMalora W/WIM JUCKYCCHH) IO CYIIECTBY
o0Cyx)maeMoil TeMbl, (HOPMyIUPOBAaTH CBOM MPEUIOKEHUS OTHOCHUTEIHHO BBHITOJHEHUS
MPEJI0KEHHOM 3a1a4u;

9) nmnpuoOpereHHe OMbITA MPE3CHTAIMA PE3YJNbTATOB  BBINIOJHEHHUS XHMHUYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO OIMbITa, JTAOOPATOPHOM pabOThl MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YUEOHOTO TIPOCKTA);

10) 3aMHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEpCTHHKAMH IIO3HABaTEILHOW U
HCCIIeI0BATENbCKOM NIeATENbHOCTA MPH PEHICHUH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBAHUS MO3MIMIA (0OCYXKICHHs, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD», KOOPJIMHAIINS COBMECTHBIX JACHCTBUMN, ONpe/IelieHEe KPUTEPUEB T10 OIICHKE KauyecTBa
BBITIOJTHEHHOM paboTHI  IIp.);

YHUuBEpCaIbHBIMU PETYJIATUBHBIMU JCHCTBUSIMHU

11) yMeHuWeM CaMOCTOATENBHO OMPEACTATh IENH JCSITEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U NMPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTb,
BBIOMpATh Hanbosiee 3(P(HEeKTUBHBIE CMOCOOBI pelleHUs YUeOHBIX M TO3HABATENIbHBIX 3aj1ad,
CaMOCTOSITEIbHO COCTaBIISATh WIIM KOPPEKTUPOBATH MPEJIOKEHHBIA alFOPUTM JIEHCTBUN MPU
BBIMIOJTHEHUM 3aJaHUl ¢ y4€TOM TNOJyYeHHs HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX —
BELIECTBAX U PEAKIUAX; OLIEHUBATH COOTBETCTBUE MOJIYYEHHOI'O Pe3yJibTaTa 3asBJICHHOM 11EIH;

12) ymeHMeM HCIIOJIIb30BaTh W AaHAJU3UPOBATh KOHTEKCTHI, Mpe/jiaraéMble B YCJIOBHH
3aJIaHUN.

I[TPEAMETHBIE PE3YJIbTATDI

B cocraBe mpeAMETHBIX pPe3yJbTaTOB 10 OCBOCHHUIO 005S3aTEIbHOTO COJAEpIKAHMUS,
YCTAaHOBJIEHHOTO JIaHHOW mNpuMepHOW pabdouell TpPOrpaMMoll, BBIIENSIOT: OCBOEHHBIC
oOy4arolMMuUcsl HaydHble 3HAHHUS, YMEHHUS M CIocoObl NeicTBUM, creuuduueckue s
MpeIMeTHON 005acTu «XUMHUS», BUABI JIEATEIHLHOCTH MO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAIH, IPeoOPa30BaHUIO U TPUMEHEHHIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAITUsIX.

[IpenMeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH y OOYHAIOIIUXCS CIIETYIOIIUX
YMEHUU:

8 KJIACC

1) packpvieamsv cmblci OCHOBHBIX XHMHUYECKUX TOHSATHA: aTOM, MOJEKYJIa, XUMHUYECKHA
JIEMEHT, MPOCTOE BEIIECTBO, CJIOYKHOE BEIECTBO, CMECh (OAHOPOAHAS M HEOIHOPOAHA),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas 10Nl XUMHUYECKOrO 3JIEMEHTa B COEJMHEHUHU, MOJISIPHBIN 00BEM,
OKCH/JI, KUCJIOTA, OCHOBAHME, COJIb, JJIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIIEHNS, XUMUYECKas
peakiysi, Kiaccu(ukamus peakuuid: peakiuu COCTUHEHHS, PEakUud pa3loKeHHUs, PeaKIuu
3aMeIICHHUs, peakiui 0OMeHa, FK30- U SHAOTEPMHUUECKUE PEaKIIUH; TeIUIOBON AP PEKT peaKinu;
AP0 aToMa, SJIEKTPOHHBIHN CJIOW aTOMa, aTOMHasi OpOuTalb, paguyCc aTOMa, XUMUYECKas CBS3b,



MOJISIPHAS M HETIOJIApHAsi KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH, KATHOH, aHWOH, PacTBOD,
MaccoBas JI0JIs1 BEIIecTBa (MPOLEHTHAsI KOHIICHTPAIHs) B PaCTBOPE;

2) unnrocmpuposams B3aNMOCBSI3b OCHOBHBIX XHMUYECKUX MOHATHH (CM. 1. 1) M IPUMEHS T
9TH MOHSTHS MTPH OMMCAHUH BEIIECTB M UX MPEBPALICHHIA;

3) ucnonvzosams XUMHYECKYIO CUMBOJIMKY JUISI COCTAaBICHUS (POPMYJI BEIIECTB U ypaBHCHUN
XUMUYECKHUX PEAKIIN;

4) onpedensimb BaJICHTHOCTh aTOMOB 3JICMCHTOB B OWHAPHBIX COCIMHCHHSX; CTCIICHb
OKHICIICHHSI DJIEMEHTOB B OWHApHBIX COCNWHEHHSX; TNPUHAMICKHOCTh BEIIECTB K
OTIpeIeIEHHOMY KJIacCy COSAMHEHUWH Mo (opMyiaM; BHI XUMHUYECKOU CBS3H (KOBAJIEHTHAs U
MOHHAs1) B HEOPTaHNYECKUX COCTNHEHUSIX;

5) packpvisams cmwicn [epuoanyeckoro 3akona J[. M. MenneneeBa: JIeMOHCTPHPOBAThH
MOHWMaHUE TIEPUOTUICCKOIN 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX TTOJIOKCHHS
B [lepronnyeckoii crucrteMe; 3aKOHOB COXPAHEHHWS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJIIDHOTO ~y4YeHHs, 3aKOHa ABOTagpO; OIMWCHIBATH W XapaKTEepPHU30BaTh
Tabnuunyro Gopmy Ilepromudeckoit cHCTEMBbl XUMUYECKHX DJIEMEHTOB: Pa3ndaTh MOHATHUS
«rnaBHas noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynmna)», manbsie 1 Oonblive
TIEPUO/IbI; COOTHOCUTHh 0003HAUYEHHSI, KOTOpbIe MMeroTcs B Tabmwuie «[leproandeckas cucrema
xuMudeckux siemeHToB JI. 1. MeHzaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XWMHYECKHX OJJIEMEHTOB (COCTaB M 3apsn sjapa, oOIee YWCIO DJJIEKTPOHOB H
pacrpeieJIeHle uX 1Mo JICKTPOHHBIM CIIOSIM);

6) xraccuguyuposames XAMUYECKHE DIIEMCHTBI, HEOPraHMYCCKHE BEIIECTBA; XUMHUYCCKHE
peakuuu (10 YUCIIy ¥ COCTaBY YYacTBYIOIIMX B PEaKIlMU BEUIECTB, O TEIIOBOMY 3D PexTy);

7) xapaxmepuzoeéams (onucviéams) OOIIHE XUMHYECKHE CBONCTBA BEIIECTB PAa3IUUHBIX
KJIaCCOB, MOJATBEPKIasi ONMHUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUN COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIuii;

8) npoecnosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KayeCTBEHHOIO COCTaBa;
BO3MOXKHOCTHU IIPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3TUUYHBIX YCIOBHSIX;

9) ebiuuCsIMb OTHOCUTEILHYIO MOJICKYJSIPHYIO W MOJISIDHYIO MacChl BEIHISCTB; MACCOBYIO
JIOJI0 XUMHUYECKOTO JJIEMEHTa 1Mo (opMysie COEIMHEHHUsS; MacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE; MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUUECKON PEaKlnu;

10) npumensimos OCHOBHBIC OINEPALMU MBICIUTEIBHON JEATCILHOCTH — aHaIM3 M CHHTE3,
CpaBHeHHe, 0000IlIeHne, CUCTEMaTH3allnio, KIAacCU(UKAIMIO, BBIABICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBS3€i — JUISI WM3Y4YEHUS CBOWCTB BEIIECTB W XUMHUYECKUX PEaKIIUN;
€CTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUA — HAOIIOJEHUE, W3MEpEHUe, MOJAEIUPOBAHMUE,
AKCIIEPUMEHT (pEaIbHBIN U MBICTICHHBIN);

11) credosams paBUIIaM ~ TIOJIB30BAHUS ~ XMMHUYECKOH IOCYJIOM H  JIabopaTOPHBIM
o0Opy/sOBaHMEM, a TaKXe MpaBWiIaM OOpalleHUusl C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU 110 BBITIOJHEHUIO J1a0OpPaTOPHBIX XWMHUYECKUX OIBITOB IO TOJYyYEHHUIO U
cOOMpaHUIO Ta3000pa3HbIX BEUIECTB (BOAOPOAA U KHCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPEACIEHHON MacCOBOW JOJIEM pPacTBOPEHHOIO BENIECTBA; IUIAHUPOBAaTh M IPOBOIUTH
XMMHUYECKHE SKCIIEPUMEHTHI M0 PACMO3HABAHHIO PACTBOPOB ILIEIOYEH M KUCIOT C MOMOIIBIO
WHIMKATOPOB (Jlakmyc, (heHondTanenH, METUIOPAHXK U JIp.).

9 KJIACC

1) packpvieamsv cmvici OCHOBHBIX XHMHUYECKUX MOHSATHA: XMUMHUYECKUH JJIEMEHT, aToM,
MOJIEKYyJla, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTH,
AIIEKTPOOTPUIIATENIFHOCTD, CTENEHb OKHUCICHHS, XUMHUYECKas peakius, XMMHYECKas CBS3b,
TEIUIOBOM 3((HeKT peakuuu, MOJb, MOJIIPHBIN 00BbEM, PACTBOP; ANEKTPOIUTHI, HEAIEKTPOIIUTHI,



AIIEKTPOJIUTHYECKAST IUCCOLMAIMS, PEaKIMH HOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMbIE W HEOOpaTUMBIC PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBHUTEIHHEIC
pEaKIy, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCICHWE W BOCCTAHOBJIICHHE, aJJIOTPOIHS,
aM(pOTEePHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAS, MOHHAS, METAJUIMYECKAs ), KpUCTAIUTHYECKAS
peméTka, KOppO3Wsl METAJIOB, CIUIABBI, CKOPOCTh XWMHYECKOH pEakIuu, MpeaeabHO
nonyctumas koHueHtpauus (I171K) BemecTsa;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX MOHATHH (CM. I1. 1) U IPUMEHSTH
STH MOHSTHS MTPH OTIMCAHUH BEIIECTB M UX MPEBPALICHHIA;

3) ucnonvzosams XUMHYECKYIO CAMBOJIMKY JUISI COCTAaBICHUS (POPMYJI BEIIECTB U ypaBHCHUN
XUMUYECKHUX PEAKIIN;

4) onpedensimv BaJICHTHOCTh U CTCIICHb OKUCIICHHUS] XUMHYCCKHUX DJICMEHTOB B COCIMHEHUSIX
Pa3MMYHOTO COCTaBa; MPUHAMJIC)KHOCTh BEUIECTB K OMPEACIEHHOMY KIACCy COSIMHEHUH IO
dbopmynam; BUI XUMUYECKOU CBSI3U (KOBAJICHTHASI, HOHHAS, METAJUTMYECKAs) B HEOPTAaHUIECKUX
COCIIMHEHUSX; 3apsi/i HOHA TI0 XUMHYECKOH (opMyJie; XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPTaHWYECKUX COSAMHEHUH, TUI KPUCTAJUIMIECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpovisams cmoica Tlepuoanueckoro 3akona /1. . MenaeneeBa u IeMOHCTPUPOBATD €T0
MOHUMaHUE: ONHCHIBATh U XapaKTepu3oBaTh TabnmuHyro ¢opmy [lepmonmyeckoi cucTemsbl
XMMHYECKUX JIEMEHTOB: Pa3inyarh MOHATHUS «TJIaBHAS MoArpynna (A-rpymnmna)» u «mooodHast
nonarpymmna (b-rpymnma)», manble u OOJBIINE MEPHOABI; COOTHOCUTH 0003HAYCHHS, KOTOPHIC
UMEIOTCSI B TIEPUOJMYECKON TaONUIe, C YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsiJl siApa, 00IIee YUCIIO SJCKTPOHOB U PaCIIpeIeIeHHue UX
[0 DJIGKTPOHHBIM CIJIOSIM); OOBACHATH OOLIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMWCTB
AJIEMEHTOB M UX COCIUHEHHI B MpeJesax MajiblX MEPHOJOB U INIABHBIX MOATPYII C YYETOM
CTPOEHUS UX aTOMOB;

6) xraccuguyuposames XAMHUUYECKHE DIIEMEHTBI, HEOPraHMYCCKHE BEIIECTBA; XUMHYCCKHE
peakuuu (10 YUCIIy ¥ COCTAaBY yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TeIIOBOMY 3P dEeKTy, 1o
U3MEHEHUIO CTENEeHEN OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

7) xapaxmepuzoeéams (ONKMCHIBATh) OOIIME U CHEHUPHUIESCKHEe XHMHYECKHE CBOMCTBA
IPOCTHIX U CJIIOKHBIX BEIIECTB, MOATBEPKas OMMCAHUE PUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHHI COOTBETCTBYIOIIUX XUMHUECKUX PEaKIIHiA;

8) cocmaensime ypaBHEHUS SJICKTPOJUTHUYCCKON JUCCOIMAIIMN KUCIIOT, MIEJI0YeH U COJIeH;
NOJIHBIE M COKpalIEHHBbIE YpaBHEHHsS pPEaKIUid HOHHOTO OOMEHa; YpaBHEHUS pEeaKIIHii,
MOJTBEPKIAIOMIUX CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

9) packpvieamv  cyuHOCHb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX —PEAKIIMA  TTOCPEICTBOM
COCTAaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHii;

10) npoenosupoeams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS; BO3MOXKHOCTHU
MPOTEKAHMSI XUMUYECKUX TPEBPAIICHUI B pa3IMYHBIX YCIOBUSIX;

11) gviuucasims OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl BEIIECTB; MacCOBYIO
JOJI0 XMMHUYECKOI0 3JIeMEHTa 1o (opMylie COeIMHEHMs; MAacCOBYIO IOJIO BEIIECTBAa B
pacTBOpe; MPOBOAMUTDH PACUYETHI MO YPAaBHEHUIO XUMHUECKON peaKIii;

12) cnedoéams mpaBuaM  TMOJB30BAaHUS  XUMHYECKOM IMOCYIOW W JIaOOpaTOpHBIM
o0opynoBaHMEM, a TaKXe TMpaBWiIaM OOpalleHUsl C BEIIECTBAMH B COOTBETCTBHHM C
MHCTPYKIMSMH [0 BBIIOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYCHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHUAKa U YTJIEKHUCIIOTO Tra3a);

13) nposooums peakuuu, MOATBEPKIAIONINEC Ka4eCTBEHHBI COCTaB PAa3IMYHBIX BEHICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUA-, OpOMUA-, HOAUI-, KapOoHat-, docdar-, cunmkar-,



cynbdaTr-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHMS ¥ HOHBI HM3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIKUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

14) npumensimy OCHOBHBIC ONEpAIlMM MBICIUTCIILHON JEATEIBPHOCTH — aHaIW3 M CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEeMAaTU3alluIO0, BBISIBJICHUE MPUUYMHHO-CIIEACTBEHHBIX CBS3EH —
JUISl U3Y4YEHHUs CBOMCTB BEIIECTB U XUMHUYECKHUX PEaKIUi,; €CTeCTBEHHO-HAYUYHBIE METOMbI
MO3HAHUS — HaAOMIOACHWE, W3MEPEHUE, MOJICTUPOBAHUE, OJKCIEPUMEHT (peayibHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne | HaumenoBanue KonuuectBo yacoB DnexkTpoHHbIe (IUdPOBEIE) 00pa30BaTEIbHBIE PECYPCHI
/T | pa3fesioB U TEM
MIPOrPaMMBI
BCErO | KOHTPOJIb | IPAKTHY
HBIC €CKHe
paboThI paboThI
Paznen 1. IlepBoHavasibHbIE XUMUYECKUE MTOHATHUS
1.1 | Xumust — BaxkHast 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIH y4eOHHK
0071aCTh €CTeCTBO3HAHUS "Xumus.8 knacc"
U TIPaKTUYECKON https://content.edsoo.ru/lab/ - utepakTuBHBIE BUPTYaIbHBIC TAOOPATOPHBIE
JIeSITEIbHOCTHU YeJIOBEKa U TIPaKTHUYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knace
1.2 | BemectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ ->neKTpOHHBIN Y4eOHUK
U XUMHYECKHUE pEaKINu "Xumus.8 kiace"
https://content.edsoo.ru/lab/ - arepakTuBHBIE BUPTYaIbHBIC TaOOPATOPHBIE
U TIPaKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIE TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HAHUIA.
[Ixona". Xumus, 8 kiaacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBIi HHTEPHET-PECypC
Wroro no pazgeny 20




Paznen 2. Baxxnenmue npeIcTaBUTENN HEOPTAHUYECKUX BEIIECTB

2.1

Bo3znyx. Kucnopon.
[TonsiTue 06 okcumax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHIK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYAIbHBIC JTA0OPATOPHEIC
U TIPAKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HAHHIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC

2.2

Bognopon.
[loagaTne o xucmorax
U COJISIX

https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHBIH y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYaIbHBIC JTA0OPATOPHBIC
Y IPAaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIbHBIC OMBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061aKko 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

2.3

KonndecTBeHHBIC
OTHOIICHHUA B XMMHNHU

https://media.prosv.ru/content/item/reader/7896/ -3nekTpOHHBIN Y4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - IurepakTuBHBIE BUPTYaIbHBIC 1TAOOPATOPHBIE
U TIPaKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, YIEKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUIA.
[Ixona". Xumus, 8 kimacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbIi HHTEPHET-PECypC




2.4

Bopma. PactBopsl.
TlousitTie 00 OCHOBAHMAX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBI y4eOHIK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIE BUPTYaIbHBIC JTA0OPATOPHEIC
U TIPaKTUYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumus (SaHI/IMaTCJ'IBHBIC OIIBITHI, 3JICKTPOHHBIC IIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC

2.5

OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX
COEIMHEHNN

12

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - aTepakTUBHBIC BUPTYaIbHBIC JTA0OPATOPHBIC
Y IPAaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEJIbHBIE OIBITHI, JICKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01aKo 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKiacc — o0Gpa3oBaTeIbHbBII HHTEPHET-PECYPC

Uroro no pazaeny

33

Paznen 3. [lepuoguyeckuii 3akoH u [lepuoanmdeckas cucreMa XxumMu4eckux snemeHToB . 1. Menneneena.

CTpOGHI/Ie aTOMOB. XUMHYECKas CBI3b. OKUCINTEILHO-BOCCTAHOBUTEILHBIC peaKkmnuu




3.1 | [lepuoamueckwii 3aKoH 1 | 7 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBI y4eOHIK
[lepnoauueckas cucrema "Xumus.8 knacc"
XUMHYECKHUX JIEMECHTOB https://content.edsoo.ru/lab/ - utepakTuBHBIC BUPTYaIbHBIC TAOOPATOPHBIC
1. . Menneneesa. U TIPaKTUYECKHE pabOThI
Crtpoenue aroma https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEITBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC
3.2 | Xumuyeckas CBA3b. 8 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIH yueOHUK
OkucnauTenbHo- "Xumus.8 knacc"
BOCCTaHOBHUTEIILHBIC https://content.edsoo.ru/lab/ - utepakTuBHbIE BUPTYaIbHBIC TAOOPATOPHBIE
peakuuu U TIPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIIbHBIC OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061aKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTeIbHbBII HHTEPHET-PECYPC
Hroro no pazneny: 15
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




9 KITACC

Ne | HaumenoBanue Konunuectso yacos OnexkTpoHHbIE (HUPPOBBIE) 00Pa30BATEIBHBIE PECYPCHI
/Tl | pa3JesioB U TEM
MIPOTPaMMBbI
BCEro | KOHTPOJIb | MpaKTU4e
HBIC CKHe
paboThI paboThI
Paszpen 1. BemecTBo 1 XUMHYECKHUE pEAKIUN
1.1 | TloBTOpEHHE 1 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK
yrayOieHue 3HaHUH "Xumus 9 xnacc"
OCHOBHBIX pa3/IeiioB https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHBIC
Kypca 8 kiacca 1abopaTOpHbBIC U MPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbII HHTEPHET-PECYPC
1.2 | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YueOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMHNYCCKHUX peaKHI/Iﬁ

https://content.edsoo.ru/lab/ - IutepakTiuBHBIE BUPTYaJbHbIC
1abopaTOpHBIC U MPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (SaHI/IMaTCJ'IBHBIe OIIBITBI, 3JICKTPOHHBLIC IIAKAThI 1 TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUIA.
Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbII HHTEPHET-PECypC




1.3 | DaekrponauTHUecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIH yu4eOHUK
JIACCOIAAITHS. "Xumus 9 knacc"
XUMHYECKHE PEAKITUU B https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTyaIbHbIC
pacTBopax 1a00paToOpHbIE U MPAKTHUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMHug (SaHI/IMaTCJ'IBHHC OIIBITHI, SJICKTPOHHBIC IIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nmako 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC
Uroro no pazneny 19

Paznen 2. HemeTasuibl ¥ UX COeIMHEHUSI

2.1

OO6mras xapakTepucTUKa
XUMHYECKHUX PJIEMEHTOB
VIIA-rpynmsl. ["anorenst

4

0

https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIIH yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYaJIbHbIE
71a00paTOpPHbBIC U MPAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIbHBIC OIBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knace

https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

2.2

OO61as xapakTepucTruka
XUMHYECKHUX JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHbIC
1abopaTopHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JJIEKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HAHUIA.
[Ixoma". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBIil HHTEPHET-PECypC




2.3 | OOmiast xapakTepucTuka |5 1 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbBIN yu4eOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 xiacc"
VA-Tpynmsl. A3oT, https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTyaIbHbIC
dbocdop u ux 1a00paToOpHbIE U MPAKTHUYECKHE PAOOTHI
COEIUHCHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEITBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC
2.4 | O6mas xapakrepuctuka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/-anekTpoHHbIl y4eOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 knacc"
IV A-rpymnmsl. https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaIbHBIC
Yriepoa v KpeMHUN U 7a00paTOPHBIC U MPAKTHYESCKHE PAOOTHI
UX COCTUHCHHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIIbHBIC OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knace
https://www.yaklass.ru- IKiacc — o0Opa3oBaTeIbHBII HHTEPHET-PECYPC
Hroro no pazaeny 25
Pazmen 3. Meramiiel 1 UX COeMUHEHUSA
3.1 | Obmrue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK

MCTAJIJIOB

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHbIC
1a0opaTOpHBIC U MPAKTHIECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OIBITHI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HAHUIA.
IIkona". Xumus, 8 Kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbBIi HHTEPHET-PECypC




3.2

Baxuenmue MeTauisl 1
UX COENUHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIH yu4eOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTYaIbHBIC
1a00paToOpHbIE U MPAKTHUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumus (SaHI/IMaTCJ'IBHBIC OIIBITHI, SJICKTPOHHBIC IIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbIil HHTEPHET-PECypC

Hroro no pazneny:

21

Paznen 4. Xumus u okpyxaromiasi cpes

4.1

BemecTBa 1 MmaTepuaisl
B JKU3HU YEJIOBEKA

3

https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHBIH yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYaJIbHbIE
71a00paToOpHbBIC U MPAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIbHBIC OMBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

Hroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68







KomnmuectBo yacos

/1
Bcero | Konrtpous | [Ipaktuuec
Tema ypoxka
HBIE Kue
paboThI paboThl
68 5 6
1. | Ipenmer xumuu. Posib XMWY B )KU3HU YETIOBEKA. 1 0 0
2. | Xumus B cucteMe HayK. MeTo bl TO3HAHUS B XUMUH. 1 0 0
3. | Ilpaktuueckas pabora Ne 1. «3HaAKOMCTBO C MpaBHJIaMH 1 0 1
0€30MMacHOCTH U MpHEMaMH PabOThl B XUMHUYECKOM
naboparopun. [IpaBuiia paboTel B J1a0OPATOPUH U IPUEMBI
oOpartieHus ¢ 1a00paTOPHBIM 000PYI0BAaHUEM.
4, | Tena u BemecrBa. PU3ndeckue CBONCTBA BEIIECTB. 1 0 0
ArperatHoe COCTOSTHHE BEIIECTR.
5. | Yucrble BemecTBa U cMecH. CriocoOBI pa3ielieHus] CMECEH. 1 0 0
6. | [Ipaktuueckas padora Ne 2. «Paznenenne cmeceit. OuucTka 1 0 1
3arpsI3HEHHON TOBAPEHHOW COJTN.
7. | ATombl 1 Monekyabl. [IpocThie U CIIOXKHBIC BEIIECTBA. 1 0 0
ATOMHO-MOJICKYJIIPHOE YUCHUE.
8. | XuMuueckue 37eMeHThI. 3HAKH (CUMBOJIbI) XUMHUYECKUX 1 0 0
3JIEMEHTOB.
9. | 3aKOH DOCTOSHCTBA COCTAaBa BELIECTB. XUMUAYECKAs 1 0 0
¢dopmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOR.
10. | CocTaBneHne XUMUYECKUX (POPMYIT IO BAJICHTHOCTH. 1 0 0
HaxoxaeHne BaJIEHTHOCTH XUMUYECKUX DJIEMEHTOB I10
dbopmyre.
11. | OtHocurensHag aroMuast Macca. OTHOCUTENIbHAS 1 0 0
MOJIEKYJIsIpHas Macca. PemeHue 3aa4 Ha BEIYUCIICHHUE
OTHOCHTEIJILHOM MOJICKYJIIPHOW MacChl BEIIECTB.
12. | MaccoBas 1011 XUMHAYECKOIO DJIEMEHTA B COEIUHEHNH. 1 0 0
13. | Pemrenne 3a1a4 Ha BEIYUCIIEHNE MACCOBOM JOIH 1 0 0
XMUMHUYECKOTO AJIEMEHTa Mo (GopMylie COeTUHEHUSI.
14. | ®dusnueckue U XUMUYECKHE SIBJICHUS. XUMHUECKas PEaKITusl. 1 0 0
15. | Ilpu3Haku ¥ yCcIOBHsI IPOTEKAHUS XUMHUYECKUX PEAKIIUM. 1 0 0




16.

3akoH coxpaHeHus Macchl Beects. M.B. JlomoHocoB —
YYEHBIN-DHIUKIIONIEUCT.

17. | Xumunueckue ypaBHEHHUS.

18. | Tumbl XUMHUYECKUX pEAKIHiA (COCTMHEHUS, Pa3JIOKEHUS,
3aMernieHus, 0OMeHa).

19. | O6oOIIcHHE U CUCTEMATH3AIMH 3HAHUN 10 TEME
«[lepBoHaYaTBHBIC XUMHUCCKUE TIOHITHSD?.

20. | Kontponsnas padora Nel o teme «IlepBoHaganbHbie
XUMHYECKUEC TTOHSITHS.

21. | Bo3ayx — cMech ra3oB. CocTaB Bo3ayXxa. 3arpsi3HEeHUE
BO3/IyXa, CIIOCOOBI €r0 MPeI0TBPAICHHSL.

22. | TermmoBo#t 2 (eKT XUMHUECKOW PEaKIiH, TIOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U JHJOTEPMUIECKUX
peakuuax. Tormmmso.

23. | Kucmopoa — XUMUYECKHIA 3JIEMEHT U TIPOCTOE BEIIECTBO.
O30H. Haxoxnenue kucmopoaa B mpupoe, Gu3ndeckKue u
XUMHUYECKHE CBOMCTBA.

24. | CriocoOblI MOTy4eHHS KHCIIOPOia B 1abopaTopuu 1
npombinieHHOCTH. [IpuMenenne kucnopoaa. [lonstue 00
OKCHJIaX.

25. | Ilpaktuueckas padora Ne 3. «I[Tonydyenne u coOupanue
KHCIIOPO/1a, U3yYEHUE €r0 CBOMCTBY.

26. | Bomopoa — XUMHUYECKUHN 3JIEMEHT U MPOCTOE BEIIECTBO.
HaxoxpaeHnue B mpupoie, CocoObl MOTy4eHHUS.

27. | dusnyueckue U XMMUYECKUE CBOWCTBA, TPUMEHEHUE
BOJIOPO/IA.

28. | [Ipaktuueckas padota Ne 4. «[lonyuenue u codupanue
BOJIOPO/JIa, U3YYEHHUE €r0 CBONCTBY.

29. | [TonsATHE O KUCTOTAX U COJISX.

30. | Ypoxk 06001ieHus 1 cucTeMaTH3aluy 3HaHUH

31. | KonrpoabHas padota Ne2 no teme: "Bakneimme
COEJIMHEHUS] HEOPraHUYECKHUX BEIECTB: KMCIOPO/, Bogopoa"

32. | KosnmyectBo BeniectBa. Moiib. MosisipHast macca.

33. | 3akoH ABorapo. MomnsipHslii 00BEM ra3oB.




34.

Pemenne 3a1au Ha B3aMMOCBSI3b KOJIMYECTBA BEICCTBA,
00BEMa M Macchl ra3oB. PacyéTel 110 XUMHUUYECKUM
YPABHEHUSIM.

35.

Pacuérel no xumnyeckuM ypaBHeHusIM. [IpuMeHeHne 3akoHa
ABorazpo.

36.

dusznueckue cBOMCTBA BOJAbl. XMUMHUYECKUE CBOMCTBA BObI.
OcnoBanusi. KpyroBopoT BoibI B IPUPO/IE.

37.

Bopa xak pactBoputens. PactBopsl. HackllieHHbIE 1
HEHACBIIEHHBIE paCTBOPHL. POJIb pacTBOPOB B IPUPOJE U B
JKU3HUA 4YEJIOBEKA

38.

MaccoBast 10151 BeniecTBa B pacTBope. Beiuncienus ¢
WCTIOJIb30BAHUEM TIOHSTHUS «MACcCOBasi J0JIS BEIIECTBA B
pacTBope».

39.

[Ipaktuueckas padota Ne 5 «IIpurotoBiieHre pacTBOPOB C
ONpeIEIEHHON KOHIIEHTPALNE.

40.

O0001IeHne U cucTeMaTH3alMs 3HAHNUI 10 TEMaM:
"KonuyecTBeHHbIE OTHOLIEHHS IO XUMuU. Bona. PactBopsr"

41.

Kontponbras padorta Ne3 o remam: "KonnyecTBeHHbIE
oTHOIIEeHus o xuMuu. Boga. PactBopsr”

42.

Knaccudukarys HeopraHM4eCKuX COSTMHEHUH.

43.

OKCI/II[HZ CoCTasB, KJ'IaCCI/Iq)I/IKaHI/IH, HOMCHKIJIaTypa.
HonyquI/Ie 1 XMMHYECKHE CBOMCTBA OKCHJ0B

44,

OcnoBanus. Kiraccudukanusi OCHOBaHH: METOYN U
HepacTBOpUMbIC OCHOBaHUs. HoMeHKIaTypa 0OCHOBaHUH.

45,

OcHoBaHus: CI)I/I3I/I‘{CCKI/IC Hn XUMHNYCCKHEC CBOﬁCTBa, CII0COOBI
IMOJIYYCHHA

46.

Kucnotsl: cocras, knaccuduxaiiysi, HOMEHKIATypa,
(buznueckue cBoicTBa

47.

Kucnotsl: xumudeckue CBOﬁCTBa, CITOCOOBI NOJIYYCHMU. Psan
AKTUBHOCTHU MCTAJIJIOB

48.

Couu (cpenHue): HOMEHKIATypa, COCOObI MOJTydeHHS,
B3aUMO/JICHICTBUE COJIEN C METAJUIAMM, KHUCIIOTAMH,
LIEJI0YAMHU U COJISIMU

49.

['enernueckas cBsI3p MEXKy KJIACCaMH HEOPraHUYECKUX
COEIMHEHUI.




50.

[TpakTudeckas padborta Ne 6. Pemenue 3kciepuMeHTaIbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChI HEOPraHUYECKUX
COCIMHEHUIN»

51.

Beruncnenus 1o ypaBHeHUAM XUMHYECKOU PEaKIINH

52.

Ypok 00001IeHNs ¥ crcTeMaTr3anus 1o teme: "'Bakuelmme
MPEACTaBUTENN HEOPTaHUYECKUX BEIIECTB"

53.

KonTponasnas padora Ne4 no teme "Baxneiimue
MPEACTaBUTENN HEOPTaHUYECKUX BEIIECTB"

54,

[TepBbie MOMBITKU KIACCU(UKAITUU XUMHUYECKUX IJIEMEHTOB.
[TonsaTHe 0 TpyIMmax CXOAHBIX 3JIEMEHTOB. DJIEMEHTHI,
KOTOpBI€ 00pa3yroT aM(pOTEPHBIE OKCUBI U THAPOKCHIBI.

55.

[Tepnoanueckuit 3akoH u Ileproandeckas cucrema
xuMuueckux anemeHtoB .M. Menneneesa. [lepuomasl,
rpynnsl, noArpynmnsl. PU3NYECKU CMBICII HOMEPOB MEPHOJA

WTPYIIIBI

56.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30TomsL.
DJIEKTPOHBI.

S7.

CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20
XUMHUYECKUX JIEMEHTOB MEPHUOIUUYECKON CUCTEMBI
. Y. MenneneeBa

58.

XapakTepucTHKa XUMHUYECKOTO 3JIEMEHTA I10 €T0
noJjioxxenuto B [lepuoanueckoit cucreme . M. Menpeneena.

59.

3aKOHOMEPHOCTU U3MEHEHUS pajiyca aTOMOB XUMUYECKUX
3JIEMEHTOB, METAJUIMYECKUX U HEMETAINTUYECKUX CBOMCTB 110
IpyIIaM U epruoaam.

60.

3nauenue [leprnoandeckoro 3akona u Ilepuoanueckoit
CUCTEMbI XUMHYECKHUX IEMEHTOB JJI PA3BUTHUSI HAYKU U
npaktuku. JI. . MenneneeB — y4€Hblil M TpaXXAaHMH.

61.

Xumuueckas cBs3b. KoBaneHTHas (MosisspHast U HENOJIIpHAsT)
CBS3b. DIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB.

62.

HMoHHas xuMuyecKkasi CBS3b.

63.

CreneHp OKHUCIECHUS.

64.

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

65.

Hpoueccm OKHCJICHHS U BOCCTaHOBIICHUS. OKUCIUTEIIN U
BOCCTAHOBHUTCIIN.




66. | CocraBneHue ypaBHCHHI OKACIUTEIHHO- 1 0 0
BOCCTaHOBHUTEJIHLHBIX PEAKIIUN U CXEM JIEKTPOHHOTO
Oananca.
67. | Ypok 000O0IIeHHS U CUCTEMATH3AIMH 3HAHUH. 1 0 0
68. | [IpomexxyTouHas aTTecTanus 3a Kypc XMMHHU 8 Kiacca. 1 1 0
9 kiacce
KonnyecTBo 4acoB
Ne
W BCETO KOHTPOJIBH | TPaKTHUIEC
Tema ypoxka ble paboThI | KH€
paboThI
68 4 7
1. | Ilepuommyeckuii 3axoH. [lepuoauieckas cucrema 1 0 0
xuMuueckux snemeHToB . 1. Menneneesa. CtpoeHue
aTOMOB.
2. | 3aKOHOMEPHOCTH B UBMCHEHUHU CBONCTB XUMHUYCCKUX 1 0 0
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KU, KAIBIUSI U UX
COCJIMHEHUH B COOTBETCTBUU C MOJIOKEHHEM B
MEPUOINIECKOI CHUCTEME U CTPOCHHEM aTOMOB.
3. | Knaccudukarus 1 HoMEHKIaTypa HEOpraHMYeCKux BeniecTs. | 1 0 0
4, | XuMHYECKHE CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3InYHbIM | 1 0 0
KJlaccaM HEOPraHMYECKUX COCAMHEHUM, UX TCHETUYCCKas
CBSI3b
5. | CtpoeHue BemecTBa: BUIbl XUMUYECKOH CBsI3U. THIIBI 1 0 0
KPUCTAITMYECKUX PEIIETOK, 3aBUCIMOCTh CBOMCTB BEIIECTBA
OT THUIIA KPUCTAIIMYECKON PEIIETKH
6. | Kmaccudpukanus XMMUYECKHX pPEeaKLUi 10 pa3IuiHbIM 1 0 0

IIpHU3HAKaM. DK30- U OHAOTCPMUYCCKHUEC PCAKIINU,
TCPMOXUMHNYCCKUC YPABHCHUA.




[TonsaTHe 0 ckopocTr XuMU4ecko peakuuu. Ilonsrue o
TOMOTEHHBIX U F€TEPOreHHbIX peakuusax. @akTopsl,
BIIMSIOIINE HA CKOPOCTh XMMUYECKOMN pPEaKIUH.

OOpaTumble 1 HEOOPATUMbIE XUMUYECKHE pPEaKLIUH.
Xumuueckoe paBHoBecHe. DaKTOPBI, BIUAIOIINE HA
CMEILIEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, SIEKTPOHHBIN
0araHC OKUCIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIIUU.

10.

CocraBiieHHE ypaBHEHUH OKHCIUTEIBHO-
BOCCTAHOBUTCJIBHBIX peaKHI/Iﬁ C UCITIOJIB30BAHUEM METOJa
AJMIEKTPOHHOTO OajaHca.

11.

Teopust 3EKTPOTUTUYECKON AUCCOIUANH. DJIEKTPOIUTHI U
HE3JIEKTpOJIUThL. KaTHOHBI, aHMOHBI. MeXxaHu3m
JIMCCOLIMAIMU BEIIECTB C PA3JIMYHBIMU BUJIAMH XUMUYECKOUN
CBSI3H.

12.

Peakuuu nonsoro oOMeHa, ycioBus ux nporekanus. loHHbIe
YpaBHEHUS PEaKIUi.

13.

XHUMHYECKUE CBONCTBA KHCIIOT B CBETE MPEACTABICHHUI 00
ANEKTPOJUTUYECKON JUCCOIHAITIH.

14.

XUMHUYECKUE CBOMCTBA OCHOBAHUH B CBETE MPEACTABICHUI
00 3JEKTPOJIMTUYECKON JTUCCOIHAITIY.

15.

XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00
AIEKTPOJIUTUYECKON aucconuanuu. [Tonstue o ruapoauze
COJIEN.

16.

KauectBennbIe PCaKIIM Ha KaTUOHBI 1 aHUOHBI.

17.

[IpakTuueckas paborta Nel. Pemienne sxcriepruMeHTaTbHBIX
3a/1a4 1o TeMe "DIEeKTPOoIUTHYECKas: Juccouanus’

18.

Ypok 00001IeHNs U CUCTeMAaTHU3alluy 3HAaHUH TI0 TeMe:
BemecTBo u xuMuueckas peakiusi.




19.

KonTpomnpHas paboTa o Teme: BerecTBo 1 xumudeckast
peaxuusi.

20.

OO6mas xapakTepucTuka rajoreHoB. CrpoeHue u
(u3HYECKHEe CBOMCTBA MPOCTHIX BEIIECCTB — raJIOTCHOB.

21.

Xnoposojopoa. CossiHast KUCJI0Ta, XUMUYECKUE CBOWCTBA,
nosiyueHue, npuMeHenue. Kauectsennas peakuus Ha
XJIOPUI-MOHBI.

22.

DU3NOJIOTUYECKOE JEHCTBUE XJIOpa U XJIOPOBOJOPOIA HA
OpraHu3M 4ejoBeka. BaxkHenme XJI0puasl U UX
HAaxO’KJICHUE B IIPUPO/IE.

23.

[Ipaktruueckast padota Ne2. [losydeHne coMIHON KUCTOTHI,
WU3y4YEHHE €€ CBOMCTB.

24,

OO01as XxapakTepucTuka 3MeMeHToB VIA-Tpynmsl.
OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTENIEHU
OKHCIICHMSI.

25.

CrpoeHue 1 CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOAA U
cepbl. AJUIOTPOITHBIE MOAU(DUKAITIH.

26.

CepoBosiopo, cTpoeHue, (U3NIecKue U XUMUUYECKHEe
cBoiicTBa. OKCHUJIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX
OKCH/IOB.

27.

Cepnas kucioTa, pU3NIECKHe U XUMHUECKHE
cBoiictBa. CONM CepHOM KUCIOTHI, KAUeCTBEHHAsl PeaKlus Ha
cynbdar-uoH. [IpuMeHeHne cepHO KUCIOTHI.

28.

[TpombInuIeHHBIH C1TOCOO MOTYYEHUSI CEPHOU KUCIIOTHI.
Pemenue 3a1a4y Ha HaX0XKAEHUE MAaCCOBOM JOJIM BBIXOJA
MPOIYKTa peaKkuu

29.

Haxoxnenue cepbl 1 €€ COeIMHEHUH B IPUPOJIE.
XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEN CPEBI




COCAMHCHUSAMU CCPBI (KI/ICJ'IOTHBIG J0XK/U, 3arpA3HCHHUC
BO3/1yXa U BOJIOEMOB)

30.

OO011as XapakTepUCTUKa AEMEHTOB VA-Tpymibl. A30T,
pacnpocTpaHeHHe B PUPOJie, (GU3HUECKUE U XUMUYECKUE
cBoiictBa. KpyroBopor a3ora B mpupoe.

31.

AmMuak, ero (pu3nyYecKue U1 XMUMHUYECKHE CBOMCTBA,
nostyueHue u npuMenenue. Cojau aMMOHUS.

32.

[IpaxTueckas padota Ne3. IlonydyeHrne ammuaka, u3yuyeHue
€ro CBOMCTB.

33.

A30THAas KuCI0Ta, €€ Pu3nueckre 1 XMMUYECKUE CBOICTBA.
Hurpartsr.

34.

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KaUeCTBE
MUHEpaAJIbHBIX YI0OpeHH. XUMUYECKOe 3arpsi3HEHHE
OKPY’KaIOILLEN Cpelbl COCNUNHEHUSIMH a30Ta.

35.

docdop, amtorponHbie Moaudukanuu Gocdopa,
¢bu3nvecKre 1 XUMHUYECKUE CBOMCTBA.

36.

Oxkcun pochopa(V) u dochopHas kucnora, Gu3NIeCKUe 1
XHUMUYECKHE CBOMCTBA, mosrydeHue. Vcmonb3oBanme
(docharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

37.

VYrnepon, amuioTponHble MoAU(UKALMY, PACIPOCTPAHEHUE B
npupoje, Gpu3nuecKue U XMMUYeCcKUe CBOMCTBa. AncopOrusi.

38.

Oxcuppl yriaepoaa, ux Gpu3ndeckue 1 XMMHUYECKHE CBOMCTBA,
noJyrydeHue u npumenenue. Ilpakrudeckas padora Ned.
[Tonyuenue yraekucioro rasa. KauectBenHas peakius Ha
KapOOHAT-HOH.

0.5

39.

YronpHas KUCIOTA U €€ COJIM, UX q)I/I3I/I‘IeCKI/IC 1 XUMHYCCKHUC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHHUC. KauectBennas
peaKkiusd Ha Kap60HaT'I/IOHLI.




40.

HepBOHa‘IaﬂbeIe MOHATHS 00 OPraHUYCCKUX BCIICCTBAX KaK
0 CoeMHEeHMsIX yriepona. Mx cocraB u xummdeckoe
CTpOCHHUE.

41.

Ilousarue 0 OMOJOTMYECKH BaXKHBIX BCIICCTBAX: XHpaAx,
6GJIK21X, YJIEBOJaxX — W UX POJIK B KU3HH YCJIOBCKA.

42.

Kpemuuii, ero gpusnueckue u XuMHUYECKUE CBOMCTBA,
nosiyueHue 1 npuMeHenune. CoeJMHEHHsI KpEMHUS B
npupojie. BakHelne cTpouTeNbHbIE MaTEPUAIIbL: KEpaMUKa,
CTEKIIO, IIEMEHT, OETOH, JKeJI€300€TOH.

43.

O6uue npeacrasienus 06 okcuae kpeMuusa(IV) u
KpeMHHEeBOH kucnoTe. CHIIMKATHI, UX UCIOJIB30BaHUE B OBITY,
MEIUIINHE, TPOMBITIIIEHHOCTH.

44,

[TpakTruueckast pabota Ne 5. Permenue sxcriepuMeHTaIbHBIX
3a7a4 o TeMe «BaxkHelmne HeMeTauIbl U UX COESTUHEHU

45.

Ypoxk 06001IeHHS ¥ CHCTEeMaTH3alluK 3HAaHUH TI0 TeMe:
HeMmeTtamie!l ¥ UX cOeIMHEHMUS.

46.

KonTtponbras padoTa o teme: Hemeranst u ux
COEIMHEHMUSI.

47.

OO61rast XxapaKTepUCTUKAa XUMUYECKUX AIEMEHTOB —
METaJUIOB HA OCHOBAHHWH X TIOJIOKCHHS B TIEPUOIUUSCKON
cucTeMe XuMuieckux 3yemenToB 1. M. MenaeneeBa u
cTpoeHust aToMoB. CTpOeHHE METAILIOB.

48.

DNEKTPOXUMHYECKUN Psiji HAMIPsDKEHUH METaIIOB.
duznyecKkue U XMMHUYECKHUEe CBOIICTBA METAJIOB.

49,

OOu1ue cnocoOsl mosrydeHus: MeTauioB. [loHsTHE O KOppO3UH
METaJUIOB M OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UH.

50.

CnutaBbl (cTalib, UyryH, TIOPATIOMUHUNA, OpPOH3a) U UX
IIPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

51.

[Ienounbie Metaiibl. Haxoxaenue B npupoae. Gusnueckue
Y XUMHUYECKUE CBOMCTBA (HA MpUMEpe HATPHS U Kalus).




52. | Okcunpl ¥ TUAPOKCUBI HATpUs U Kaius. [Ipumenenue 0
IIEJIOYHBIX METAJJIOB U UX COSMHCHUN.

53. | Lllenouno3emenbHBIEC MeTAIIIBI. HaxoxaeHue B mpupoe. 0
Du3nYeCcKUe U XUMUICCKUE CBONCTBA MArHUS Y KaJIBIIHSL.

54. | Baxxneiinme coeAMHEeHNs Kaabus (OKCHJI, THAPOKCUT, 0
COJIN).

55. | KécTkocTh BOJbI U cIOCOOBI €€ ycTpaHeHus. [IpakTuyeckas 0.5
padoTa Ne6. JKEcTKOCTB BOJIbI U METO/IbI €€ YCTPaHEHHUS

56. | BeraucieHust Mo ypaBHEHUSIM XHMHUYSCKUAX PEaKIUi, €CITn 0
OJIMH M3 PEareHTOB JIaH B BHJIE BOJHOTO PacTBOpa C
W3BECTHOM MacCOBOM JTOJIEH.

57. | Anmtomunuii. [lonoxenune B mepuoIndeckoil cucteme 0
xuMuueckux aemeHnToB Jl. 1. MenneneeBa, cTpoeHne aToma.
Haxoxnenue B mpupoae. PU3nyeckue 1 XMMUYECKUE
CBOWCTBA.

58. | AMdoTepHBIC CBOMCTBA OKCHIA U THAPOKCHIA ATFOMUHHS. 0

59. | XKeneso. [lonoxxeHne B MEpUOTUIECKON CHCTEME 0
XxuMu4eckux 3meMeHnToB J[. . MenzeneeBa, cTpoeHHE aTOMA.
Haxoxnaenue B mpupojae. usndeckre U XUMHUECKUE
CBOWCTBA.

60. | Oxcunpl, rumpokcuapl U conu xene3a(ll) u sxemeza(Ill). 0

61. | [IpakTuueckast pabota Ne 7. PenieHue skcriepuMeHTaIbHbBIX 1
3aja4 1o Teme «BaxkHeline MeTaibl ¥ UX COSTUHEHUSD)

62. | Ilpaktuueckas padbora Ne 8. Pacrio3HaBaHue HEOpraHUYECKUX 1
BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUi Ha HOHBI.

63. | Pemenue 3a1a4y Ha BBIYUCIICHUS TI0 YPABHEHUSM XUMHUECKUX 0

peaxiuii, eciiu OJJUH U3 peareHTOB JaH B U30bITKE WU
COJIEPKUT MIPUMECH; MACCOBOM JI0JIM BBIX0/1a MPOJIYKTA
peaxiuu




64.

Ypok 0000IIeHNS U CUCTeMAaTHU3alUK 3HAHUH TI0 TEMeE:
Metanisl 1 BUX COCANHCHUA.

65.

KonTponbHas pabora o Teme: MeTasuibl U UX COEIUHEHUS.

66.

BeniecTBa 1 maTepuansl B TOBCEIHEBHOW KU3HU YEJIOBEKA.
XuMus U 310poBbe. be3onacHoe UCnoJIb30BaHUE BEUIECTB U
XUMUYECKUX PEaKIuil B OBITY.

67.

OCHOBBI SKOJIOTUYECKOMN IPAMOTHOCTH. XUMHUECKOE
3arpsi3HEHUE OKpYyKarolen cpenbl. Pojab XMMUM B pelIEHUN
9KOJIOTUYECKHUX TTPOOIIEM.

68.

Hrorosas arTecTauuA 1o XuMHu 3a Kypc OCHOBHOM IIKOJIBI
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