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I[TOACHUTEJIbHAA 3AIINCKA

Pabouast mporpamma mo Xumuu uis oOydaromuxcst 8-9 KIaccoB COCTaBJ€HAa Ha OCHOBE
TpeboBanum K pe3yiabTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO
oOuiero obpas3oBaHMsl, MpeacTaBIeHHbIX B denepalibHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM
CTaHJapTe OCHOBHOTO OOMIET0 o00pa3oBaHUs, C YYETOM pacupeAeneHHBIX IO Kiaccam
IPOBEPsIeMbIX TPeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTENIbHOM MpOrpamMMbl
OCHOBHOI'0 00111er0 00pa30BaHMsI ¥ 2JIEMEHTOB COJIEpKaHUs, IPEACTABICHHBIX B Y HUBEPCATIbHOM
Koau(dukarope MO XHWMHUHM, a Takke Ha ocHoBe IlpuMepHOl nporpammsl BOCHHUTAaHUS
o0yyaromuxcsi MpHU MOJIYYeHUH OCHOBHOTO oOmiero oOpasoBaHus u ¢ yuétoM Konuenmuu
IpernojaBaHusl yueOHoro npeaMera «XuMHs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoi
denepaluy, pealu3yoluX OCHOBHbIE 001Ieo0pa3oBaTenbHble HporpamMmbl (yTB. PerieHuem
Konnernn Munnpocsemienus: Poccuu, mpotokoi ot 03.12.2019 N I1K-4BH).

OBILAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEAMETA «XUMMWS»

Bxnan yuebHoro npeamera « XuMusi» B TIOCTHKEHHE 1€JIEH OCHOBHOTO 00I1ero 00pa3oBaHUs
00OyCJIOBJIEH BO MHOIOM 3HAaY€HHMEM XHMHYECKONW HAyKd B IO3HAHMM 3aKOHOB MPUPOJBI, B
Pa3BUTHUH MTPOU3BOJIUTEIBHBIX CHJI OOIECTBA U CO3/1aHUH HOBOM 0a3bl MaTepuaIbHOU KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK paclpOCTpaHujia CBOE BIIMSIHHME Ha BCE
00JacTH 4eJI0BEUYECKOro CYHIECTBOBAHMS, 3aJajia HOBOE BHJIEHWE MHpA, CTalla HEOTHEMIIEMbIM
KOMIIOHEHTOM MHUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBHEM XU3HHU OOLIECTBA: 3HAHUE XUMUU
CIIy’)KUT OCHOBOM JUIsi (OPMHUPOBAHUS MHUPOBO33PEHMS UEJIOBEKA, €ro IMpeJCTaBICHUN O
MaTepUaIbHOM €IUHCTBE MUPA; BAYKHYIO POJIb UTPAIOT (hOpMUPYEMBbIe XUMUEH TPEACTABICHUS O
B3aMMOINPEBPAILEHUSIX SHEPruM U 00 HBOJIOLUHU BEIIECTB B NPHUPOAE; COBPEMEHHas XUMUS
HamnpaBjeHa Ha peLIeHHE II00aJbHBIX MPOOJIEeM YCTOHYMBOIO pa3BUTHUS 4YelIOBEUYECTBA —
CHIDbEBOM, DJHEPreTHYecKOl, TMUIIeBOW U  3KOJOrMYecKoil  Oe3omacHOCTH, MpobdiemM
3IpaBOOXPaHEHUS.

B ycrnoBusix Bo3pacraroiero 3Ha4eHuss XUMHUH B )KM3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH
pOJIb XMMHUYECKOro oOpa3oBaHHUs. B miaHe coulmanu3aldyd OHO SIBJISIETCSI OJHUM U3 YCJIOBHIA
(dbopMHUpOBaHUS MHTEIJIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY 4YeJIOBEKY XHMHYECKHME 3HaHUS HEOOXOAWMbl g  NpUOOpEeTeHUs
OOUIEKYJIbTYPHOI'O YPOBHS, MO3BOJIIONIETO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO
y4acTBOBATh B MHOI'0O0Opa3HOM >KM3HU OOIIECTBa, JUIsl OCO3HAHUS Ba)XXHOCTH Pa3yMHOTO
OTHOIIEHHSI K CBOEMY 3JJ0POBBIO U 3/I0POBBIO JPYIHMX, K OKPYKAIOIIEW NMPUPOJHON cpeae, st
I'PaMOTHOTO MOBEJIEHUS IIPU UCIIOJI30BAHUM PA3JIMYHBIX MAaTEPUAIOB U XUMUYECKUX BEIIECTB B
IIOBCEIHEBHOU JKU3HHU.

Xummnueckoe o0pa3oBaHUe B OCHOBHOM IIIKOJIE SIBJISIETCS] Oa30BBIM MO OTHOILIEHHUIO K CHCTEME
o01iero xuMudeckoro oopasosanusi. [IoaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pean3yeT
npucymme o0IIeMy XHMHYECKOMY OOpa3oBaHMIO KIIIOUEBBIE LIEHHOCTH, KOTOpPbIE OTpPa)XKaroT
rOCy/IapCTBEHHbIE, OOIIECTBEHHbIE W WHJMBHUyaJIbHbIE MOTPEOHOCTU. DTHM OIpeaensercs
CYLIHOCTh OOIIeH cTpaTernu OO0y4yeHus, BOCIUTAHUS U Pa3BUTUS 00yYaroUIMXcs CpeiCcTBaMU
y4eOHOTro npeameTa « XUMHUSD.

N3yyenne npeamera: 1) crmocoOCTByeT peanu3alMi BO3MOKHOCTEH Al CaMOpPa3BUTHUS U
(dbopMUpOBaHUS KYJIbTYphl JIMUHOCTH, €€ oOlIel U (yHKIIMOHAIBbHON IpaMOTHOCTHU; 2) BHOCHUT
BKJIaJl B (DOPMHUPOBAHUE MBIILICHUS U TBOPYECKUX CIHOCOOHOCTEW MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIBHON y4eOHOU 1eATEIbHOCTH, IKCIIEPUMEHTANIBHBIX U UCCIIEA0BATEIBCKUX YMEHUM,
HEOOXOAMMBIX KaK B TOBCEAHEBHON XU3HU, TaK M B MPOPECCHOHAIBHON AESITETHbHOCTH; 3)
3HaKOMHT CO CTIeUU(UKON HAyYHOTO MBIIICHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIAIA HA
€IMHCTBO TPUPOABI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalmoM B (OPMUPOBAHUU



€CTeCTBEHHO-HAyYHOH TPaMOTHOCTH  TOJPOCTKOB, 4)  CIMOCOOCTBYeT (POPMHPOBAHHIO
LIEHHOCTHOTO OTHOWIEHUs K €CTECTBEHHO-HAy4YHBIM 3HAHUSAM, K IIPUPOJAE, K YEIOBEKY, BHOCUT
CBOI1 BKJIa/l B 3KOJIOTHYECKOE 00pa30BaAHNUE HIKOJIBHUKOB.

HazBannble HampaBieHUs B OOy4YE€HUU XUMHUU 00ECIEUMBAIOTCS CHELUPUKON COAepkKaHUsS
IpeaMeTa, KOTOPBIA SIBIISETCA NMEAarornyeckd aJanTUPOBAHHBIM OTPaK€HHEM 0a30BOM HayKu
XUMUU Ha ONPENEIIEHHOM JTarle €€ pa3BUTHS.

Kypc xumMum OCHOBHOM WIKOJBI OPHUEHTHPOBAH HAa OCBOCHHE OOYYArOIIMMHCS OCHOB
HEOPraHMYEeCKOW XHMHH W HEKOTOPBIX TMOHATHUH U CBEACHHM 00 OTIENbHBIX OO0BEKTax
OpraHUYECKON XUMUHU.

CrtpykTypa colep:kaHus mpeameTra chopMUpoBaHa Ha OCHOBE CHCTEMHOTO MOAXO0/a K €ro
n3yueHnto. ColepxaHUE€ CKIAIbIBAETCA W3 CHUCTEMbl MOHATUH O XUMUYECKOM JJIEMEHTE U
BEIIECTBE W CHUCTEMbl TOHATHM O XUMHUYecKoW peakiuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbI 110 MPUHIKITY IIOCIEI0BATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE TEOPETHYECKUX
IIPEACTABICHUN PpPAa3HOTO YPOBHSA: AaTOMHO-MOJIEKYJIIDHOTO YYEHHsI KAaK OCHOBBI BCETO
ecTecTBO3HaHusA, ypoBHA [lepnoanueckoro 3akona /[. 1MI. MenneneeBa Kak OCHOBHOTO 3aKOHA
XUMHH, YUEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSA3H, IPEACTABICHUN 00 3JIEKTPOTUTHIECKOM
JUCCOLMAIlMN BELIECTB B pacTBOpax. TeopeTWyeckwe 3HAHWS PAaCcCMaTPUBAKOTCA HA OCHOBE
AMIUPUYECKH MTOYYEHHBIX U OCMBICIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATENBHO OT OJHOIO
YPOBHS K IPYTOMY, BBITIONHSSA (GYHKITUN OOBSICHEHUS M MTPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEN MPAKTUUYECKOTO IPUMEHEHHUS U TIOJIyYEHUSI U3y4YaeMbIX BEIIECTB.

Takass opraHuzanus CcoAepX aHUS Kypca CIOCOOCTBYET TMPEACTABICHUI0 XWMHUYECKON
COCTABJIAIOIICH HAy4YHOM KapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW NpUPOAbl. TemM caMbIM
o0ecreynBaeTcsi BO3MOXKHOCTh (DOPMHUPOBaHUS y OOYYAIOIIUXCS IIEHHOCTHOTO OTHOIICHHUS K
Hay4HOMY 3HAHUI0O U METOJaM IIO3HaHWS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE
COZIEpXKaHUsA Kypca IPOUCXOOUT C IPUBICYECHUEM 3HAHWW W3 DPAHEE H3YYCHHBIX KYpPCOB:
«Oxpyxaroumuii Mup», «bronorus. 5—7 knacce» u «®dusnka. 7 Kiacey.

HEJIN N3YYEHUA YUEBHOI'O ITPEJIMETA «XUMMUWSI»

K HanpaBieHuio nepBOCTENEHHON 3HAYUMOCTH IIPU peau3aluu 00pa3oBaTeNIbHbIX (QYHKIUN
npeaMera « XuMus» TPAJUIUOHHO OTHOCAT (POPMHUpPOBAaHME 3HAHUM OCHOB XMMHUYECKOW HayKu
KaK 00JIaCTU COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTHUECKON AESITENIbHOCTH YelOoBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajaya MpeaMeTa COCTOMT B (OPMHUpPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUW — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETHUECKHX
TIOJIOKEHU, JOCTYIMHBIX 0000IIEHNI T MUPOBO33PEHUECKOT0 XapaKTepa, sS3blka HayKu, 3HAHUN O
HAy4YHBIX METOJaX M3YYEHHUs BEIIECTB M XMMHUYECKUX PEakIHil, a Takke B (OPMUPOBAHUU U
pPa3BUTHH YMEHHUI M CIIOCOOOB JIEATENbHOCTH, CBA3aHHBIX C IJITAHUPOBAHUEM, HAOIIOJCHUEM U
MPOBEACHUEM XMMHYECKOT0 3KCIIEPUMEHTa, COOMI0IEHUEM TpaBuil 06e30MacHoro odparieHus ¢
BEIIECTBAMU B IIOBCEAHEBHOM KU3HH.

Hapsay ¢ >TuM Lenu u3ydeHus IpeaMera B IMPOrpaMMeE YTOUHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOro oOmero ooOpasoBaHus. CerogHs B
o0Opa3oBaHuM 0C000 3HAYUMOW MPHU3HAETCS HANPABIEHHOCTh OOY4YEHUS Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (POPMUpOBaHHME €€ HUHTEIIeKTa M o0uiel KynbTypbl. OOyudeHue
YMEHUIO YYUTBHCS M MPOJOJIKATh CBOE OOpa3oBaHUE CAMOCTOSITEIbHO CTAaHOBUTCS OJHOM W3
BaKHEHIINX (QYHKUUN yueOHBIX PEIMETOB.

B cBs3u ¢ 3TUM npu M3y4YeHHH NpeAMeTa B OCHOBHOM IIKOJE JTOMUHUpYIOIEe 3HAaYeHUe
IpHOOpPENN TaKue 1NN, KaK:
* (opMUpPOBAaHUE UHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBON K CAMOOOPa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY IPUHSITHIO PELIEHUH, CIIOCOOHOM aanTHPOBaThCS K
OBICTPO MEHSIOLTMUMCS YCIIOBUSM >KU3HU;



* HaIpPaBJICHHOCTh OOYYCHHS Ha CHCTEMATUYECKOE MPUOOIIEHUE yUalTuXcs K
CaMOCTOSITEJIbHOM MMO3HABATENbHON NEATEIbHOCTH, HAYYHBIM METO/IaM MTO3HAHMUS,
(hopMUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUMU;

* o0ecrieueHue yciaoBHi, CHOCOOCTBYIOMNX MPUOOPETEHUIO O0YHAIOITUMHUCS OIBITA
Pa3HOOOpPa3HOM AESATEIHLHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUYEBBIX
KOMITETEHITUH ), UMEIOIINX YHUBEPCATbHOE 3HAUYCHUE VISl PA3JIUYHBIX BUJIOB JEATEIbHOCTH;

* (opmupoBaHre yMEHUN OOBSICHITH U OIIEHUBATD SIBJICHUS OKPYXKAIOLIET0 MUPa Ha OCHOBAaHUU
3HAHWH U OTIBITA, MOJYYEHHBIX IPU U3YyYECHUHN XUMUU;

* (opmupoBanue y 00y4aromuxcsi TyMaHUCTHUECKUX OTHOIICHHM, TOHUMaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUM JUIsl BBIPAOOTKH SKOJIOTHYECKH 11eJ1eCO00pa3HOT0 MOBEICHUS B OBITY U
TPYJOBOM NEATEIHHOCTH B LESIX COXPAaHEHHS CBOETO 370POBhS M OKPYKAIOIIEH MPUPOTHON
Cpenbl;

* pa3BUTHE MOTHBALMU K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA
OCHOBE YCBOEHHUS 00I1I€YEI0BEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodusis ¥ HanpPaBIEHHOCTH JAbHEHIIIero 00y4eHusl.

MECTO YYEBHOI'O IIPEJIMETA «XUMW» B YUEBHOM ITJIAHE

B cucteme obmiero oopazoBanus « XUMUs» PU3HAHA 00A3aTEIHHBIM YUYSOHBIM MPEIMETOM,
KOTOPBIN BXOJAUT B COCTaB MIPEAMETHOMN 001acTH «ECTECTBEHHO-HAYYHBIC PEIMEThD.

Y4eOHBIM IJIaHOM Ha €€ U3ydeHHe 0TBeIeHO 136 yueOHBIX YacoB — 110 2 4. B HEACHIO B 8 11 9
KJIaccax COOTBETCTBEHHO.

COJEPXAHUME YUYEBHOI'O ITPEIMETA

8 KUIACC

IlepBoHaYanbHBIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb xuMuu B )KU3HU YenoBeka. Tena u BemecTBa. Dusnyueckue CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE BellecTB. [loHsATHE 0 METOIaX MO3HAHUS B XUMHHU. XUMUS B
cucreMe Hayk. Uucteie BemnecTBa U cMecu. CriocoObl pa3ieiieHus CMECei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3TIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas Gpopmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJISIpHAsl Macca.
MaccoBas 1051 XUMHUYECKOT0 JJIEMEHTA B COEIUHECHUU.

Ou3znueckue M XUMUYECKHE SBJICHUS. XUMHUYECKass peakuus U €€ NpU3HAKU. 3aKOoH
COXpaHEeHHMs MacChl BENIECTB. XUMHUUECKHe ypaBHeHUs. Kiaccupukanus XuMUIECKUX peaKIluii
(coenmuHEHMS, pa3IOKEHHUSI, 3aMEIICHUs, 0OMEHa).

XUMUYECKUN DKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCYAOW, C MpaBmwiIaMu paboThl B
naboparopur U TpuéMmamu oOpamieHus ¢ JabopaTopHBIM O0OpPYIOBAHHMEM; H3y4YEHUE W
onucaHue (PU3NUECKUX CBOMCTB 0Opa3lOB HEOPraHMYECKUX BEIIECTB; HaOIIOJEHUE
¢busznveckux (MJaBJeHUE BOCKa, TasHUE JIbJa, PacTUpAHHE caxapa B CTYINKE, KUIICHUE U
KOH/JIEHCAIIHUsI BOJIbI) M XUMUYECKUX (TOPEHUE CBEUH, TPOKATMBAHUE MEIHON MTPOBOJIOKH,

B3aMMOJICHCTBHUE MeJla C KUCIIOTON) SIBJICHUHN, HaOII0/ICHUE U OMMCAHUE TIPU3HAKOB MPOTEKaHUS
XUMUYECKHX peakiuil (pas3lokeHUE caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM
Oapust, pasnoxkeHue ruapokcuga menu(Il) mpu HarpeBaHuM, B3aUMOJCHCTBHE IKeje3a C
pactBopom conu menu(Il)); mzydenune crocoOOB pasieneHusi cMecel (C MOMOIIBI0 MarHuTa,
bunbTpOBaHWE, BBIIAPUBAHUE, JUCTWUIALNUA, Xpomarorpadus), TPOBEAECHUE OYHCTKU
MOBAapEHHON  CONM;, HaONIOJCHWE W ONUCAaHUE  PE3YJIbTaTOB  TMPOBEACHHUS  OIBITA,



WUTIOCTPUPYIOILErO 3aKOH COXPAaHEHUsI MACChl; CO3/IaHNE MOJEIIEN MOJIEKYII (IIaPOCTEPIKHEBBIX ).

Baskneiimune npeacTaBuTe/ M HEOPraHU4eCKHUX BelleCTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciopog — 31€MEHT M NpPOCTOE BELIECTBO.
Haxoxzaenue kuciopoaa B IpUpoie, PU3NYECKUE U XMMUYECKUE CBOMCTBA (pEaKLUU TOPEHUS).
Oxcupgpl. Ilpumenenne kucinopoaa. CrocoObl MNOJNy4eHHS KHCIOpoAa B J1abopaTopuu M
npoMblIieHHOCTH. KpyroBopot kuciopona B npupoze. O30H — amioTponHas MOAU(PUKALINS
KHCJIOPO/Ia.

TemoBoil 3QdekT XuMUYecKoll peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS, 0JK30- U
SHIAOTEPMHUYECKUE peakuuH. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE BO31yXa, YCUJICHUE
MapHUKOBOTO 3(deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u pocToe BemiecTBo. HaxoxaeHue Bojgopoia B mpupoe, Gu3nueckue u
XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CITIOCOOBI monydeHus. Kuciorsl u conu.

KonuuectBo BemecTBa. Mosnb. MorsipHas macca. 3akoH ABorajipo. MolspHbIii 00BEM ra3oB.
PacyéTpl 0 XUMHUYECKUM YPaBHEHHUSIM.

@dusnueckue cBoicTBa BoAbl. Boma kak pactBoputenb. PactBopel. Hacelmenneie nu
HEHaCBIILIEHHbIE PACTBOPBL. PacTBopuMOCTh BelecTB B Bojae.MaccoBas [0l BELIECTBA B
pacTBope. XuMUYECKHe cBOWCTBA BOoAbl. OCHOBaHMA. Poiib pacTBOPOB B MPHUPOAEC U B KU3HU
yenoBeka. KpyroBopot Bojbl B mpupoje. 3arpsi3HeHHE MPUPOJIHBIX BoJ. OXpaHa M OUYUCTKA
MIPUPOJHBIX BO/I.

Knaccudukanuss Heopranmveckux coenuHeHuid. Oxcuabl.  Kiaccudukamuss  okcumos:
coneoOpa3yroniue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIe) U HecoleoOpasytonue. Homenknarypa
OKCHJIOB (MEXKIyHApOJHAs W TpUBUANbHas1). DU3NUEeCKne W XUMUYECKHE CBOWCTBA OKCHUJIOB.
[TonyueHne okcHIOB.

OcHoBanus. Krnaccudukanus OCHOBaHWN: IMIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
HomenknaTtypa ocHoBaHMil (MeXayHapoiHass U TpuBHalbHasA). Pu3MUECKHME U XUMUYECKUE
CBOMCTBA OCHOBaHMM. [lonydyeHne OCHOBaHMIA.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa KUcioT (MexayHapo Hasi U TPUBHAJIbHAS).
dusnyeckue U XUMHUYECKUE CBOMCTBaA KHcIOT. Pang aktmBHocTm MertaiuioB H. H. Bekerosa.
[TonyueHnne KuCnoT.

Conu. Homenknatypa coseit (MexayHapoaHas U TpuBUaibHasA). PU3HUECKUE U XUMUYECKUE
cBoiicTBa cosei. [lonydyenne conen.

I'enernueckas cBsI3b MEXAY KjlacCaMl HEOPTaHUUYECKUX COEUHEHUM.

XUMUYECKUN 3KCIIEPUMEHT: KaUECTBEHHOE ONPEJECICHUE COJIEPKaHUsI KUCIOPOa B BO3AYXE;
MoJIlyyeHHe, CoOMpaHue, pacro3HaBaHWE M H3YYCHHE CBOMCTB KHCIOpOJa; HAOII0AEeHUe
B3aMMO/JICHCTBHUS BELIECTB C KUCIOPOJOM M YCIOBUS BOZHUKHOBEHHS U NPEKPAIIECHUS TOPEHUS
(mokapa); O3HaKOMJIEHHE ¢ oOpa3lamMu OKCHJIOB M OIMCaHHE MX CBOWMCTB; IOJNYYEHUE,
coOupaHue, paclio3HaBaHME M HU3Y4YEHHE CBOICTB BoAopoja (ropeHue); B3auMOJEUCTBHE
Bojopoaa ¢ okcugom menu(Il) (Bo3MOXKHO HCMOJIB30BaHHE BHACOMATEPUATIOB); HAOIIOACHUE
00pa310B BEUIECTB KOJIMUYECTBOM | MOJIb; UCCIIEIOBAaHUE OCOOCHHOCTEN PacTBOPEHUS BELIECTB C
Pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM JOJIEH
pacTBOPEHHOTO BEUIECTBA; B3aMMOJICHCTBHE BOJbl C MeETaUIaMH (HATPUEM M KaJbIUEM)
(BO3MOKHO MCHOJB30BAHUE BHJIEOMATEPUAJIOB); OMpeIeJICHUEe pacTBOPOB KUCIOT U IeJIouei ¢
MOMOIIBIO HMHJMKATOPOB; HCCIEAOBaHUE OOPA3IOB HEOPTaHMUYECKUX BEIIECTB Pa3IUYHBIX
KJIacCOB; HaOJIOZCHHE W3MEHEHHsSI OKPACKH WHAMKATOPOB B PAaCTBOpPAxX KHUCIOT M UIENIOYEH;
u3ydeHue B3aumojencTBus okcuzaa meau(Il) ¢ pacTBOpoM CEpHOM KHCIIOTBI, KHCIOT €
MeTaJlJlaMHi, peaKklUil HeWTpanu3aluu; MOJyYE€HUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE
OJIHOTO MeTajula JPYIMM M3 pacTBOpa COJIM; PEIIEHUE 3KCHEPUMEHTAJIBHBIX 3aJad IO TEMeE
«BaxkHenmue Ki1acchl HEOPTraHUYECKUX COEAUHEHUIN.



[epuoguuecknii 3akoH u Ilepuoamuyeckass cucrema xumudyeckux 3jemenros [[. H.
MenpesieeBa. CTpoeHue aTOMOB. XHMHUYECKas cBs13b. OKHUCINTEILHO
BOCCTAHOBHUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKK KIACCUPUKALMN XUMHYECKUX 3JIeMEHTOB. [IOHSATHE O TpyImIax CXOJIHBIX
3JIEMEHTOB (ILEJIOYHBIE U IET0YHO3EMEIbHBIE METAJUIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIe 00pa3yroT aM(OTEpHBIE OKCUBI U TUIPOKCHUIBI.

[lepuoanueckuii 3aK0H. [lepuoanueckas cucrema XUMUYECKHUX 3JIEMEHTOB
. Y. MenneneeBa. Kopotkonepuoanas u juimHHonepuoaHas Gopmsl [lepuonnyeckoit cuctemsl
xumnueckux ssemeHtoB . M. Mengeneesa. Ilepuonpl m rpynmbl. DU3HYECKUN CMBICT
MOPSIAKOBOTO HOMEPa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTroMHbIX siep. M3oTonbl. DnekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
oOosiouek atoMoB mepBbix 20 xumuueckux snemeHTtoB I[lepuomuueckoit cuctremsr . U.
MenpeneeBa. XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro MOJokeHHIo B llepuognueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUs paJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM M IepuoaaMm. 3HadeHue llepumonnueckoro 3akoHa u
Ileproanueckoil cHUCTEMBl XMMHUYECKHAX JJEMEHTOB I Pa3BUTUS HAayku W npaktuku. J[. H.
MeHeneeB — y4€HBIN U TPAXKIAaHUH.

Xumnueckas cBa3b. KoBaneHTHas (OJIsIpHAs U HEMOJISIPHASL) CBSI3b. DIEKTPOOTPULIATEIBHOCTD
XUMHUYECKHX 31€MEHTOB. IOHHAas CBSI3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. IIpoleccsl okucaeHus u
BOCCTaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKUH DKCHEPUMEHT: U3y4eHHe O0OpaslloB BEIIECTB METaUIOB M HEMETaJIOB;
B3aMMOJCICTBUE THUAPOKCHAA LIUHKA C PACTBOPAMHU KUCIOT U HIEJIOYEH; IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIuil (TrOpeHue, peakiuu
Pa3NoKEHUs, COCMHEHNS).

MesknpeaMeTHble CBA3HU

Peanu3anus MexnpeaMEeTHBIX CBA3EH IIPU N3YYECHUH XUMUH B 8 KJIACCE OCYILIECTBIISIETCS Yepes3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUM, TaK W TOHSATUH, SBISIIOLUIAXCS
CHUCTEMHBIMU JIJIs1 OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUHbIE MOHSATHUS: HAy4YHBIM (DaKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAJIH3,
CUHTE3, KiacCUpUKalMs, TEePUOJIUYHOCTh, HAONIOACHUE, SKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBJIICHUE.

®dusuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHWJ, H30TOIIbI,
PaMOAaKTUBHOCTh, MOJICKYJIA, AJIEKTPUUECKHHN 3apsij, BEIIECTBO, TeJI0, O0bEM, arperatHoe
COCTOSTHHE BEIeCTBAa, Ta3, (U3MUYECKHE BEITUYHMHBI, €IUHUIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3B&3161, ComHILE.

buonorus: dotocunTtes, apixanue, 6uocdepa.

I'eorpadust: atmocdepa, rugpocdepa, MUHEpalibl, TOPHBIE MOPO/IbI, MOJIE3HbIE HCKOMAEMBIE,
TOILUTABO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeECKas peakuus

Ilepnonnueckuii 3akoH. [lepnoanueckas cucreMa xumuyeckux aiemeHTos . 1. Menneneesa.
Ctpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKUX AJIIEMEHTOB MEPBBIX
TPEX MEPHUOJIOB, KAJIUSI, KAIBIUSA U UX COCTMHEHNUN B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B
[Iepronueckoy CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKOM CBA3U. THUINBI KPHUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBA3HU.



Knaccudukanus ¥ HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB (MEXIyHapoAHas U
TpUBUAIbHAs). XHUMUYECKHME CBOMCTBA BEIIECTB, OTHOCSALIMXCA K PAa3JIMYHbIM Kjlaccam
HEOPraHMYECKUX COETMHEHUI, TeHETUYECKas CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccupukanuss XuMUYECKUX peakUMil MO pa3IMYHBIM IpU3HaKaMm ([0 YHCIYy U COCTaBy
YYaCTBYIOIIMX B PpEaKIMH BEIIECTB, MO TEIIOBOMY 3(P(EKTy, MO H3MEHEHHMIO CTENEeHEU
OKHUCJIEHUS XUMHUYECKHX B3JIEMEHTOB, 10 OOPAaTUMOCTH, IO YYacTHIO KaTajlu3aTropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsTe o ckopoctn xumudeckoil peakuuu. lloHarue o0 oOpaTUMBIX M HEOOpPATUMBIX
XUMUYECKHX peakiusx. [loHsATHE O TOMOTEHHBIX WU TE€TEpOTeHHBIX peakuusx. lloHstue o
XUMUYECKOM paBHOBecHH. DakTOpbl, BIMSAIONINE HAa CKOPOCTh XHWMHYECKOM peakuuu u
MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENFHBIE — PEAKIIUH, DJIEKTPOHHBIA  OajmaHC  OKHUCIUTEIbHO-
BOCCTaHOBHUTENBHON peakiuu. COCTaBJIEHWE YPAaBHEHHMM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a AIEKTPOHHOro OanaHca.

Teopust IMEKTPOTUTUUECKON AUCCOLMAIIUU. DJIEKTPOJIUTHI W HEIIEKTPOIUTHL. KaThoHBI,
aHMOHBI. MexaHU3M IMCCOIMAIMH BEILIECTB C Pa3IUYHBIMU BUIAMH XUMHUECKOU cBsi3H. CTeneHb
nuccouranuu. CuabHbIE U c1a0ble 3JIEKTPOTUTHIL.

Peakiun noHHOTO OOMEHA. YCJIOBHS TMPOTEKAHUS PEAKIMA HOHHOTO OOMEHa, TOJIHBIE U
COKpall€HHblE MOHHBIE ypaBHEHMs peakuuil. CBONCTBA KUCIOT, OCHOBAHUN U COJIEM B CBETE
MpeiCcTaBIeHU 00 3IIEKTPONIUTUYECKON aucconuanuu. KauecTBeHHbIE peakiMd Ha HOHBI.
[TonsTHE O THAPOIU3E CONEM.

XUMHUYECKUNA SKCHEPUMEHT: O3HAKOMJIEHHE C MOJCISAMHU KPUCTAIUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaNIOB M HEMETaJlIoB (rpaduTa U aiMasa), CIOKHBIX BEIIEeCTB
(xJopuaa HATpHsI ); UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOHN PEakliu OT BO3ACHCTBUS
pa3IuYHbIX (PAKTOPOB; HCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, IpoIlecca
JUCCOLMALMM KHUCJOT, IIeno4Yedl MU cojiel (BO3MOXHO HCIOJIb30BAHME BUIECOMATEPUATIOB);
MIPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOIMIMX TPU3HAKK MPOTEKAHMS peakuuid MOHHOro oOMEHa
(oOpa3oBaHue ocajka, BBIIEICHHE Ta3a, OOpa3oBaHUE BObl); OMNBITOB, WJUIIOCTPUPYIOIIUX
MpPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui (TOpeHHe, peakluu pas3sioKeHHUs,
COEJIMHEHU ); paclio3HaBaHWE HEOPraHMUECKHUX BEIIECTB C TOMOIIbIO0 KAYECTBEHHBIX pEaKIIUi Ha
VOHBI; PEIIEHNE IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtaJu1bl M MX COeAMHEHUS

OObmas xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE CTEIICHH
okucnenus. CtpoeHue u pusnueckue CBOWCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XMMHUYECKUE
CBOICTBAa Ha NpHUMepe XJIopa (B3aUMOJEHCTBHE C METalIaMH, HEMETaNIaMH, LIEIOYaMM).
Xnopooaopos. ConsiHast KUCTI0Ta, XUMUYECKUE CBOMCTBA, MOJydeHre, TpuMeHeHue. JleiictBue
XJIOpa U XJOPOBOAOPOAA HA OPraHHU3M 4eJIOBEKa. BakHelInne XJIOpUABI U MX HAXO0XKJICHHE B
IIPUPOJIE.

OO6mas xapakrtepucTuka »3jeMeHTOB Y3A-rpynmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Crtpoenue u ¢puznueckre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJAA U Cepbl. AJITIOTPOIHbBIE
Moau(UKaMK KHCIOpoJa U cepbl. XHMHUYECKHE cBoWcTBa cepbl. CepoBOJOpPOA, CTPOCHHE,
¢usnyeckre u XuMu4eckue cBorcTBa. OKCHIIBI CEPhl KaK MPEICTAaBUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, Qpu3ndecKkue W XMMHUYECKUE CBOWCTBA (OOIIME KaK MPEICTaBUTENs Kiacca
KACIOT W crneunupuyeckue). XUMUYECKHE PEaKIUH, JEKallie B OCHOBE MPOMBIIIJICHHOTO
crioco0a mosrydeHusi cepHoi KucioTsl. [Ipumenenue. Conm CepHOM KHUCIOTHI, KaueCTBEHHAs
peakust Ha cynbdar-uoH. Haxoxaenue cepbl U €€ COCOMHEHUH B NPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOWIEH Cpeibl COSAMHEHMSIMH CEpbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE



BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPAILICHHS.

OOmas xapaktepucTuka osyneMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

A3oT, pacripocTpaHeHHe B IpUpojie, (pU3NUECKre U XUMUYecKue cBoiicTBa. Kpyrosopor a3ora
B IipupoJie. AMMHAK, ero GU3NYECKHE U XUMUYECKUE CBOWCTBA, MOJydyeHue 1 npuMeHenue. Conu
aMMOHHUSI, UX (PU3MYECKHE U XMMHUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMSI. A30THasI KUCIIOTa, €€ MoyydeHue, pu3nueckue 1 XuMUIeckue CBoicTBa (o01iue
KaK TpeJCTaBUTENs Kiacca KHUCIOT M creuuduueckue). Mcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUSI B KQU€CTBE MUHEPAIIbHBIX y100peHn. XUMHYECKOe 3arpsi3HEHNE OKPYKAIOIIeH CpeIbl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JOK/IU, 3arps3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

dochop, amrorponHsie Momudukamuu ¢dochopa, GUNUECKHE W XUMHUUYECKHE CBOMHCTBA.
Oxcuna dochopa™) u pocdopHas kucnora, GU3MIECKHE U XUMUUESCKHE CBOMCTBA, MOJyYCHHE.
Hcnonp3oBanue pocharoB B kKauecTBE MUHEPAIBHBIX YAOOPEHUM.

OOmas xapakTepucTuka 31eMeHTOB “A-rpymnmbl. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amioTpOIHbIE MOAW(PUKALWK, PpaclpocTpaHEeHHE B MpHUpoAe, (U3HUECKHe U
XUMHUYECKHe cBoiicTBa. Ancopbuusa. Kpyrosopot yriepona B npupone. OKcuabl yriepoaa, ux
¢u3nueckue M XUMHUYECKHME CBOWCTBA, JEHCTBHE HA JKMBBIE OPraHuU3Mbl, IOJIYYEHHE U
MpUMEHEeHHE. JKOJIOTHYeCKHe MpoO0JieMbl, CBA3aHHBIE C OKCHIOM yriepoga(”); THUIIOTe3a
rI100aTbHOTO TOTEIJICHUSI KIUMaTa; MapHUKOBBIA A (deKT. YrolpHas KHCIOTa U €€ CONd, UX
dbusznueckue U XMMUYECKHUE CBOMCTBA, MOJIydeHHE W MpuMeHeHue. KauecTBeHHasi peakius Ha
KapOoHaT-uoHbl. Mcronbp3oBaHne kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKHUX BEIIECTBAX KaK O COEIWHEHUSX YIiiepojia
(MeraH, 3TaH, ATWIEH, AalETWIEH, 3TaHOJ], TJIMLEpPUH, YKCycHas Kuciora). Mx cocraB u
XuMHueckoe crpoeHue. IloHsTHe O OHOIOTrMYECKHM Ba)KHBIX BELIECTBAX: JKHUpax, Oenkax,
VIIEBOAAX — M UX POJM B KU3HU 4eJIoBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COCTMHEHUN.

KpeMmuuii, ero ¢puznueckne u XuMHYECKHE CBOMCTBa, MoNy4deHne u npumeHenue. CoennHeHus
KpeMHus B mpupoze. Obiue npeacrasienus o0 okcuae kpeMHusa TY) u KpeMHUEBOM KHUCIIOTE.
Cunukatbl, HMX HCIOJNb30BaHHWE B OBITY, MEAWLUHE, MPOMBIINUICHHOCTH. BaxHeimue
CTpOMTENbHBIE MaTepUaibl: KepaMUKa, CTEKJIO, LIEMEHT, OeToH, jxene300eToH. IIpoliembl
0€3011acHOr0 UCTOIB30BaHMSI CTPOUTENBHBIX MAaTEPHAIOB B IIOBCEAHEBHOM JKU3HU.

XUMUYECKUN IKCTIEPUMEHT: U3yueHHe 00pa3i0oB HEOPraHMUECKHUX BEIIECTB, CBOWCTB COJISTHOU
KHCJIOTBI; TIPOBEICHNE KaUeCTBEHHBIX PEAaKIMil Ha XJIOPUI-UOHBI U HAOIIOICHNE TPU3HAKOB UX
MIPOTEKaHMsI; OIBITHI, OTpaKarol[e (U3NYECKHEe M XUMHUYECKHE CBOWCTBA TaJOTEHOB M HX
COEIMHEHUN (BO3MOKHO HCIIONb30BAaHUE BHUAEOMATEpPHANIOB); O3HAKOMIIEHHE C oOpa3uamu
XJIOPUJIOB (TaJIOTEHUJIOB); O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COeIMHEHUAMU (BO3MOXKHO
WCIIOb30BaHUE BHUIEOMATEpPUAJIOB); HAONIOJEHUE TIpollecca OOYIJIMBaHUS caxapa IO/
JNEUCTBUEM  KOHILICHTPUPOBAHHOM CEpPHOM  KHUCJIOThI; HW3YyYEHUE XHUMHYECKHX CBOWCTB
pa30aBiIeHHONW CEpHOMl KHCIOTHI, MPOBEJACHHE KAYeCTBEHHOW peakiuu Ha cyiabpaT-uOH U
HaOJIo/IeHHe TMpHU3HaKa e€ MpPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOMCTBaAMHU a3oTa,
dochopa u ux coequHeHMI (BO3MOKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX
u (dochopHbIX ymoOpeHUi; MoxydeHwe, COOMpaHHWE, PACIO3HABAHWE WM H3yUYCHHUE CBOWCTB
aMMHaKa; TPOBEJICHNE KaueCTBEHHBIX pPEakiuil Ha MOH aMMOHHA U (ocdaT-HOH U U3YYECHHE
IIPU3HAKOB UX IIPOTEKaHHUs, B3aUMOJCUCTBUE KOHLICHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJBIO
(BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); U3yUYEHUE MOJIENIEH KPUCTAINIMYECKUX PEIIETOK
anMasa, rpadura, QyniaepeHa; 03HAKOMIICHHE C IPOIECCOM aJcopOLUu PaCTBOPEHHBIX BEIIECTB



aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTra3a; MojaydyeHue, coonpanue, pacrio3HaBaHUE
Y M3y4YEHUE CBOWCTB YIJIEKUCIIOTO Ta3a; MPOBEICHNE KAYECTBEHHBIX PEaKIMid Ha KapOOHAT- W
CUJIMKaT-UOHbl W M3YYCHHE IMPU3HAKOB MX IMPOTEKAHUsA; O3HAKOMIICHHME C MPOAYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH; PEUICHUE 3KCIEPUMEHTAIBHBIX 3a/1ad Mo teme «Baxnenmme
HEMETAJUIbl U KX COCTMHEHUS.

MeTasiibl M MX COeIMHEHUSA

OO01mas xapakTepuCTUKa XUMUYECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX TOJIOKEHUS B
[lepuoguueckoin cucteme XxuMudeckux 3yieMeHTOB [[. M. MeHneneeBa U CTpOEHHS aTOMOB.
Crpoenue MeramioB. Meramnyeckass CBsI3b U METAJUIMYECKas KPHUCTANIMYECKAs] PEIIETKa.
DNEKTPOXUMUYECKUIN psl HANpsHKeHW MeTauioB. PU3MYecKue M XMMHUYECKUE CBOKCTBA
MeTtaioB. OO1ue crnocoObl mojydeHus MeTauioB. [loHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBel (CTanb, YyTyH, MIOpATIOMUHUMN, OpOH3a) M UX
MIPUMEHEHHE B OBITY ¥ IPOMBIIIUICHHOCTH.

[I{enounble MeTaIIBL: TIOJIOKEHUE B [lepuoanyeckoil cucteMe XuMHIeCKUX AeMeHToB /[[. U.
MenpeneeBa; CTpOCHHE MX AaTOMOB; HaxoxkJcHHE B mnpuponae. Duznueckne U XUMHUYECKHUE
CBOMCTBA (Ha mpuMepe HATpHs U Kanus). OKCUABI U TUIPOKCUIBI HATPpUS U Kanus. [I[pumenenune
HIEJTOYHBIX METAJIOB U UX COEAUHEHHUI.

[IlenouyHO3EMENBHBIE METAJIBI MAarHUW W KaJIbLUU: MOJ0XeHUue B [lepuoanueckon cucreme
xumuyeckux 3neMeHtoB J[. M. MenpgeneeBa; cTpoeHne MX aTOMOB; HaXOXKJIEHUE B MPHUPO/IE.
®u3znueckue U XMMHYECKHE CBOWCTBAa MarHus M Kajablusd. BaxkHelnme cOeIMHEHHs KaJbLUs
(okcun, runpokcu, conn). XKECTKOCTh BOABI U CLIOCOOBI €€ yCTpaHEeHHUS.

AmoMunauii: nonoxenue B Ilepuonnueckoid cucTteMe XuUMHUYeCKUX odiemeHTtoB [J[. U.
MeHeneeBa; CTpoeHUE aToMa; HaxoXJIeHue B npupoae. dusznueckue U XUMUYECKHUE CBOMCTBA
anmoMuHus. AMOTEepHbIE CBOWCTBA OKCUA M TUAPOKCUIA AITFOMUHUSI.

Kenezo:  nosoxenue B [lepruoanueckoi CHCTEME XUMHUYECKUX JJIEMEHTOB
J. . MenneneeBa; CTpOEHHE aTOMa; HaxOoxkAcHUE B mnpupoae. Pusndeckne M XUMHYECKHE
cBoicTBa xkene3a. Okcuabl, ruapokcu sl u conn xkenesa(ll) u sxeneza(lll), ux cocras, cBoicTBa U
MOJTy4YECHUE.

XUMHYECKUN HKCIIEPUMEHT: O3HaKOMJIEHHE C oOpas3laMu METauIOB U CIUIaBOB, UX
(U3UYECKUMH  CBOWCTBAMH; U3Y4YEHHUE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
MCIIOJIb30BAHKE BUICOMATEPUAIIOB), 0OCOOCHHOCTEH B3aUMOICHCTBUS OKCUA KAJIbIIUS U HATPUS C
BOJIOM (BO3MOXHO HMCIOJIb30BAaHHWE BUAEOMATEPHUAIIOB); UCCIEIOBAHUE CBOMCTB MKECTKOW BOJIBI;
mpoliecca TOpPEHHUs JKejle3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEPUAIIOB);
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKLIUI Ha UOHBI (MarHus, Kajablusl, alllOMUHUS, INHKA,
xene3a(ll) m xenesa(lll), memu(Il)); HaOmMOACHHWE W ONMMCAHHWE IIPOIIECCOB OKpAIIMBAHUS
IJJaAMEHU MOHAMM HATpHsl, Kaldus U Kajdblus (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUAIOB);
uccieoBanue aM()OTEpHBIX CBOWCTB THIPOKCUIA ATIOMUHUS U THAPOKCHAA IIMHKA; PEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHEeNIIne METaIbl U UX COCTUHEHUS.

XuMHS M OKPY KAOLIAs cpeaa

Hossie maTepuansl 1 TexHoJioruu. BenjecTBa u MmaTepuanbl B TOBCETHEBHOM JKU3HH YEIIOBEKA.
Xumus ¥ 30poBhe. be3omacHoe HCIMOIb30BaHUE BEIIECTB M XUMUUYECKUX PEAKIMi B OBITY.
IlepBass momolb TpPU XUMHYECKHX OXKOrax M OTpaBieHUsX. OCHOBBI 3KOJIOTMYECKOMN
IPaMOTHOCTU. XHUMHUUYECKOE 3arps3HEHUE OKpYKaromlel cpenabl (mpeaenbHas AOoMycTUMast
koHUeHTpauus Bemects — [1/IK). Posib xumuu B pelieHun 3K0J10THYECKUX IPOOIIEM.

[IpupoaHble MCTOYHHWKHU YTIIEBOJOPONOB (Yrojb, MPHUPOAHBINA ra3, HEPTh), MPOAYKTHl HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUN IKCIEPUMEHT: M3y4eHUE O0O0pa3IOB MaTEepHAIOB (CTEKJIO, CIUIaBbl METAJUIOB,
MOJIMMEPHBIE MATEPUAIBI).



Me:knpeaMeTHbIe CBSI3H

Peann3anus MexmipeIMETHBIX CBS3€H NPU U3YyYSHUH XUMUU B 9 KI1acce OCYIIECTBISIETCS Yepe3
UCTIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK M TMOHITHH, SBISIOMIMXCS
CUCTEMHBIMHA JUISI OTACITBHBIX TPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIa. Peamm3arus
MEXIIPEAMETHBIX CBA3€H IpU M3Y4YCHUMM XUMHUH B 9 Kiacce OCYHIECTBISCTCS 4Yepe3
UCTIOJIh30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK M TMOHITHH, SBISIOMIMXCS
CUCTEMHBIMH JJIs1 OTJCJIbHBIX IPEMETOB €CTECTBEHHO-HAYUYHOr'0 LIUKJIA.

OO1e ecTecTBEHHO-HAay4Hble NMOHATHUS: HAy4HbIH (hakT, runoresa, 3aKOH, TEOPUs, aHAJIM3,
CUHTE3, KJacCU(UKalMs, MNEepUOAUYHOCTh, HAONIOJEHUE, SKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpEeHne, MOJIeNb, SIBIICHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOIOrUsl, MaTepHAaIbI.

®dusnka: Marepus, aToM, OJJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUA, H30TOIbI,
paZlMOaKTUBHOCTb, MOJEKYyJa, JJIEKTPUUECKUH 3apsia, MPOBOJHHUKH, MOJIYIPOBOJHUKH,
IOUDJIEKTPUKH, (DOTOIIEMEHT, BEILECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BELIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMYECKAas pPEmETKA, CIUIaBbl, (U3WYECKHE BEITUYHHBI,
€IMHUIBI U3MEPEHUS, KOCMHYECKOE MTPOCTPAHCTBO, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, npixanue, Ouocdepa, 3KOCHCTEMA, MHUHEpAIbHbIE YIOOpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadust: atmocdepa, rugpocdepa, MUHEpalibl, TOPHbIE MOPOJIbI, TOJE3HbIE HCKOIMAEMBbIE,
TOTLTUBO, BOJHBIE PECYPCHI.

ITNTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIbTATHI

Nzydenne xumuu B §8-9 Kilacce HampaBieHO Ha JOCTHKEHHE OOYYarOIIMMUCS JUYHOCTHBIX,
METanpeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHUS yUeOHOr0 IpeaMeTa.

JIMYHOCTHBIE PE3VYJIBTATDI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHMS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
JIOCTUTAIOTCS B X0 OOy4YEHUsI XUMUU B €AUHCTBE YYEOHOM M BOCIUTATEIBHON JEATEILHOCTH
Opranu3aiiui B COOTBETCTBHM C TPATUIIUOHHBIMU POCCHUMUCKUMH COLUUOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, MPHUHATBIMA B OOINECTBE IIpaBUJIaMH W HOpMaMH
MOBEJICHUST M CIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHHS, CaMOPa3BUTHS W COLHMAIN3AIUN
00yJaromuxcs.

JIMIHOCTHBIC PE3YIbTAThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

[TatproTryeckoro BOCIUTaHUS

1) IIEHHOCTHOI'O OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJEeUI0, MOHWMAHHS 3HAYCHHS XUMHUYECKOW HAayKH B KU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJCTh JOCTOBEpHON HHGpOpMAIMEld O MEePeIOBhIX JOCTIKCHHUSIX U OTKPBITHUSIX
MHUPOBON U OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE
MHUpa 1 00111eCTBA;

I'paxkmaHCKOro BOCIMTAHUS

2) TpeJCTaBICHUS O COLMANBHBIX HOPMax W TMpaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, y4eOHO-
HCCIIeIOBATEHCKOM, TBOPYECKON M IPYTUX BUJAX JCATEILHOCTH, TOTOBHOCTH K pa3HOOOPa3HOM
COBMECTHOM JIEATETLHOCTH TIPHU BBHITIOJHEHUU Y4YE€OHBIX, MO3HABATEIBHBIX 3a]1a4, BHITIOJTHECHUU
XUMHYECKHUX IKCIIEPUMEHTOB, CO3JJaHIH YUYEOHBIX MPOECKTOB, CTPEMJICHUS K B3AMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIPOIECCe 3TON y4eOHOH IesATENHHOCTH; TOTOBHOCTH OIIEHWBATH CBOE
MOBEJICHUE U MOCTYNKHU CBOUX TOBAPHUILIEH C MO3UIIMN HPABCTBEHHBIX U TPABOBBIX HOPM C yUETOM
OCO3HAHMS MOCIIEICTBUM MTOCTYIIKOB;

[{eHHOCTH HayYHOT'O MO3HAHUS



3) MHPOBO33PEHYECCKMX TNPEJACTABICHHUH O BEIIECTBE M  XUMHYECKOH  peaKIuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOLIMX OCHOBY JUIsS
MMOHUMAaHHUSI CYIIIHOCTH HAYYHOU KapTUHBI MUPA; IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHUS IPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOTHON Cpeoil, O pOiIu XUMHH B MO3HAHUU
ATUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIPABICHHBIX Ha ITOJIYUCHHUE HOBBIX 3HAHUH IO XHMHHU,
HEOOXOIUMBIX ISl 0ObsICHEHUST HAOII0JaeMBIX MTPOLIECCOB U SIBICHMUIA;

5) mo3HaBaTe bHON, UHPOPMAIIMOHHON M YMTATEIBCKOW KYJIbTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHONW paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JUTEPaTypoOH, AOCTYIHBIMU
TEXHUYECKUMH CPeJICTBAMU HH(GOPMAIIMOHHBIX TEXHOJIOTHH;

6) uHTepeca K OOYYCHHUIO U MO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHMIO, MPOCKTHOW M HCCIIEA0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS OOYy4EHHUS B JaIbHEHIIIEM;

®opMUpPOBaHUS KYJIbTYPHI 3J0POBbsI

7) oco3HaHUS IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKHU
Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHUS TOCJIEICTBUI M HENPUSTHS BPEAHBIX MPHUBBIUCK
(ynoTtpebyieHHusT aJKOrojisi, HAapKOTHUKOB, KYpPEHHS), HEOOXOAUMOCTH COOJIOJEHUS MpPaBHII
0€30MacHOCTH P OOpaIICHUU C XUMUYECKUMH BEIIECTBAMHU B OBITY M pealibHOM KU3HH,

TpynoBOoro BoCIuTaHus

8) mHTepeca K MpaKTUYECKOMY M3YUYCHHIO Mpodeccuii U Tpya pa3IuaHOTO POJia, YBAKEHHE K
TPpyAy U pe3ylbTaTaM TPYAOBOW JAEITEIbHOCTH, B TOM YHCIIE HAa OCHOBE INPUMEHEHUS
MpEeIMETHBIX 3HaHUM MO0 XWMHUH, OCO3HAHHOTO BHIOOpPA WHAMBHUAYAIbHOW TPaeKTOPUU
MPOJOJIKEHUST 00pa3oBaHUsl C Y4YETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMMH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN; YCHEIIHONW MPO(EeCCHOHATBHON NEeATeIbHOCTH U
Pa3BUTHUS HEOOXOIUMBIX YMEHHIT; TOTOBHOCTD aJIallTUPOBATHCS B IPOPECCHOHATBHOU Cpeie;

DKOJIOTUYECKOTO BOCITUTAHUS

9) 3KOJOTrHYECKH I1e7IeCO00Pa3HOro OTHOIICHHS K MPUPOJIC KaK UCTOYHHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBAHHUSA, MOHUMAHMS IIEHHOCTH 3J0POBOTO M 0€30MacHOro obpasa >KU3HH,
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (U3MUYECKOMY W TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHUS IIEHHOCTHU COOJTIOICHHUS TTPaBUII 0€30MMaCHOTO MOBEICHUS ITPU pabOTe C BEIIECTBAMH, a
TaKKe B CUTYyalUsX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIIOIEH;

10) crmocoOHOCTH MPHUMEHSATh 3HAHUS, MOJydYacMble NMPU HM3YYCHHU XHUMUH, JUIS PEIICHHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOIIEH NPUPOJHOW CPEAOM, IMOBBILMIEHUS YPOBHS IKOJOTMYECKOU
KyJIbTYpbl, OCO3HAHHSI TTI00aJTLHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTed MX pelieHUs
MOCPEJICTBOM METOJIOB XUMUU;22

11) 5KOJIOTMYECKOTO MBIIIJICHUS,, YMEHHUS pPYKOBOJCTBOBATbCS WM B II03HABATEIIBHOM,
KOMMYHUKATUBHON U COLMAIBHON TPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPE3YJIbTAaTOB BBIJACISAIOT 3HAYUMBIC IS (POPMHPOBAHHS
MHUPOBO33PEHHsI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs, IPUHIINII, TUIIOTEe3a, (aKT, CHCTEMA,
MPOIIECC, DKCIEPUMEHT W Jp.), KOTOPHIE HCIIOJNB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeaIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (DOPMHUPOBATH NIPEICTABICHUE O
[EJIOCTHOW HAYYHOU KapTHHE MUpPA, U yHHUBEpCajbHbIC yuyeOHBbIC ACHCTBUS (ITO3HABATEILHBIC,
KOMMYHHUKATUBHBIE, PETYJSTUBHBIE), KOTOPbIE 00ecreuynBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TEHHOCTH.

MeranpeamMeTHbIe pe3yJibTaThl OCBOSHUS 00pa30BaTEeIbHON MPOTPAMMBI 110 XUMHUHU OTPAKAIOT
OBJI4JICHUE YHUBEPCAIIbHBIMU NTO3HABATEIIBHBIMU JICHCTBUSIMH, B TOM YHUCJIE:

bazoBbpiMu J10TMYECKUMU AEUCTBUSIMU



1) yMeHHEM HCIIOJIb30BaTh MPHEMBI JIOTHUYECKOTO MBIIUICHUS TPH OCBOCHHHM 3HAHMIA:
PacCKpbIBaTh CMBICJI XUMUYECKUX MOHATHH (BBLACISTH UX XapaKTepPHbIE IPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU TOHSTHUSMH), MCIOJb30BaTh MOHATHUS JJisI OOBSACHEHUS OTACIIbHBIX
(akTOB M SBIICHUI; BHIOMpPATh OCHOBAHUS M KPUTEPUHU I KIaCCU(DUKAIUUA XUMUUYECKHUX
BEIIECTB M XUMHUYECKUX PEAKIUU; YCTaHABIMBATH MPUUYMHHO-CIEICTBEHHBIC CBSI3H MEXIY
00bEeKTaMU HU3YYEHUS, CTPOUTH JIOTMYECKHE PACCYXXJeHUs (MUHIYKTUBHBIC, NEIyKTUBHBIC, MO
aHAJIOTHH); JIEJIaTh BHIBOJBI U 3aKIIFOUCHUS;

2) YMEHHEM MPUMEHATh B MPOLIECCE MO3HAHUS MOHATHs (IIPEAMETHBIC U METalpeJIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, MCIOJb3yeMble B XUMHUHU, NPEeoOpPa3OBBIBATH IIUPOKO
MpUMEHsIeMble B XUMHUHU MOJICJIbHbBIE TPECTaBICHUS — XUMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA),

XUMHUYecKkas QopMylla U YpaBHEHHE XHUMHUYECKOM peakuuu -— TMpU pelieHuH Y4eOHO-
MO3HABAaTEIbHBIX 3a7a4; C Y4YETOM OTHUX MOJCIBHBIX MPEACTABICHUN BBISBIATH U
XapaKTEepU30BaTh CYIIECTBEHHBIC MPHU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHUUYECKHX BEIECTB U

XUMHYECKUX PEAKUUH; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIIEACTBEHHBIE CBA3U U
MIPOTUBOPEUNS B U3y4aEeMbIX IPOLIECCAX U SIBICHUSX; IPeIaraTb KpUTEPUHN JJIs1 BBISIBICHUS 3TUX
3aKOHOMEPHOCTEH W TMPOTUBOPEYMI; CAaMOCTOSATENBHO BBIOMPATH CHOCOO peuieHus yuyeOHOM
3aaui (CpaBHMBATh HECKOJBKO BAapHUaHTOB pEUICHMs, BbIOMpaTh Haubosiee MOAXOIALUIUN C
Y4E€TOM CaMOCTOSITEILHO BbIICIEHHBIX KPUTEPHEB);

ba30BBIMHU HCCIIEI0BATENBCKUMU AEUCTBUAMU

3) yMeHHeM HCIIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTa MO3HaHUS, a
TaKKe B KayeCTBE OCHOBBI JUId (OPMHPOBAHMSA THUIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHHI;

4) mpuoOpeTeHne OmbiTa MO IUIAHKPOBAHUIO, OPraHU3aldd M TPOBEICHHUIO YUYECHHUYECKUX
HKCIEPUMEHTOB: YMEHHE Ha0JII01aTh 32 X0A0M IPOIecca, CAMOCTOSTENIbHO MPOTrHO3UPOBATh €TI0
pe3ynbrar, (HopMyaupoBaTh OOOOIIEHMS M BBIBOJABI IO pe3yibTaTaM MNPOBEAEHHOTO OIbITa,
UCCIIeI0BaHUs, COCTABIIATh OTUET O MPOJIeIaHHOU paboTe;

PaGoroii c unopmanuein

5) yMeHuEM BBIOMpATh, AHATM3UPOBATH W HHTEPIPETUPOBATh HWHPOPMALHUIO PA3TUIHBIX
BUJIOB M (OpPM NpEJCTaBICHUS, MOIYyYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJSpHAS
JUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHble TmocoOusi, pecypcsl HWHTepHeTa);
KPUTHYECKU OLIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHeM NPUMEHSThH pa3IMYHbIE METO/IBI U 3aIIPOCHI IPHU TIOMCKE U 0TOOpe MH(pOpMaIK U
COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOAUMBIX IS BBIMOJTHEHUS y4eOHBIX U MO3HABATENBHBIX 33124
OIpeEIEHHOTO THUIIA; npuobpereHne OIbITa B obnactu UCIIOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJaJE€HUE  KYJIbTYpOH  aKTHUBHOIO
UCTIOJIb30BAHMUS PA3JIMYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANIBHYIO
dbopMy mnpencrtaBieHUs HHPOPMAUU M WIUIIOCTPUPOBATH pEIIAEMble 3a/layd HECI0XKHBIMU
CXeMaMH, JuarpaMMaMu, IpyruMu (opMamMu rpaguky U ©X KOMOMHAIUSAMU;

7) yMEHHEM HKCIIOJIb30BaTh M aHAJIM3UPOBATH B MpOIECCE Y4COHOW M HCCIIEIOBATENbCKOM
JEeSATEIIbHOCTH UH(POPMALIMIO O BIMSHUHU MPOMBIIIIEHHOCTH, CEIbCKOTO X035MCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOIHON CPEBI;

YHuBepcaibHbIMU KOMMYHUKAaTUBHBIMU JIEUCTBUSMU

8) ymenneM 3agaBaTh BOMPOCHI (B XOJE JAMajora W/WIM JUCKYCCHH) IO CYIIECTBY
00CyXaaeMoil TeMbl, (OPMYIHPOBATh CBOU MPEIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOU 3aa4K;

9) mnpuoOpereHHe OIBITA MPE3CHTAIIMM  PE3YJIbTATOB  BBIMOJHEHHUS  XHUMHUYECKOTO
JKCIIepuMeHTa (J1abopaTopHOTO OMbITa, JTa0OPATOPHOM pabOTHl MO HCCIEAOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);



10) 3amHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHMKAMHM  II03HABAaTEIBHON |
HCCIIEIOBATEILCKON JIEATEIHHOCTH TPU PEIICHUH BO3HUKAMOIIMX MPOOJIEM Ha OCHOBE Y4éTa
oOILIMX HMHTEPECOB U COrJacoBaHUs MO3ULUM (0O0CYyXJAEHUS, OOMEH MHEHUSIMH, «MO3TOBbBIC
MITYPMBI», KOOPJIMHAITMS COBMECTHBIX JCHCTBHUH, OTPEICIICHHE KPUTEPUEB TI0 OIIEHKE KadyecTBa
BBITIOJTHEHHOM pabOoThI U JIp.);

YHUBEpCATBHBIMU PETYJISATUBHBIMU JICHCTBUSIMU

11) yMeHHeM CaMOCTOSATEIBHO  OMPEACNIATh  IEIU  JCATCIBHOCTH, IUIAHHPOBATH,
OCYIIECTBJIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTD,
BBIOMpaTh Hambosiee 3(P(EeKTUBHBIE CIIOCOOBI pelieHUs Y4eOHBIX M TMO3HABaTEIbHBIX 3aj1ad,
CaMOCTOSITEJIBHO COCTaBIISITh WJIM KOPPEKTUPOBATHh MPEAJIOKEHHBIN aNropuT™M ACHCTBUIN Npu
BBITIOJTHEHUHU 3aJaHUil C Y4ETOM TMOJIy4eHHUs] HOBBIX 3HAHUN 00 HU3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX; OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yJsIbTaTa 3asiBJICHHON 1EJH;

12) yMeHWEM HCIIOJIb30BaTh M aHAIM3MPOBATh KOHTCKCTHI, IMpEAjaraéMbie B YCIOBHH
3aJIaHU.

[NPEAMETHBIE PE3VYJIbTATHI

B coctaBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO O00S3aTENBHOTO  COACPIKAHMUS,
YCTAHOBJICHHOTO JIaHHOW TPUMEpPHON paboueil mporpamMmoil, BBIACISIOT: OCBOCHHBIC
oOy4JaromMMUCsT HAay4YHbIE 3HAHUS, YMEHUS W CHOCOOBI NEeUCTBUM, crenuduueckue s
MpeAMETHON 00MacT «XUMHUsI», BUIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €T0
WHTEpIpEeTaIlu, TPEOOPA30BAHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYaIUsX.

[IpeameTHBIE pe3yabTaThl OTpaXaroT CHOPMHUPOBAHHOCTh y OOYYAIOIIUXCS CICTYIOIINX
YMEHUM:

8 KUIACC

1) packpwieamev cmvici OCHOBHBIX XUMHUYECKHX IOHATHI: aTOM, MOJIEKYNa, XUMHUYECKHUIl
3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs W HEOAHOPOIHA),
BaJICHTHOCTh, OTHOCHUTEJIbHAsA aTOMHAsl U MOJIEKYJISIpHAas Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHask Macca, MaccoBasi JOJsSI XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas
peakuus, KilacCU(pUKalUsg peakUui: peaklUH COEIWHEHHUS, PEaKIMH pa3joKEHUs, peaKlnH
3aMelleHus], peakliuu 0OMeHa, 3K30- U SHIAOTEPMUUYECKUE PeaKlUu; TeII0BON 3PPEeKT peakiuu;
AJIpO aTOMa, JJIEKTPOHHBINA CJIOW aTOMa, aTOMHas OpOUTallb, PaInyC aToMa, XUMUYECKas CBSA3b,
MOJIApHAsl M HEMNoJIApHash KOBAJICHTHas CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHOH, pacTBOD,
MaccoBas J10J1s BellecTBa (IPOLIEHTHAs KOHLEHTpAIKs) B pacTBOPE;

2) unniocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. M. 1) ¥ IPUMEHSATH
9TH MOHATHUS IPU ONMCAHUU BEUIECTB U UX IPEBPALLECHUN;

3) ucnonv3oeams XUMUUECKYIO CUMBOJIUKY JUIsI COCTaBICHUsT (POpMYIT BEIIECTB ¥ ypaBHEHUIA
XUMHYECKHUX PEAKLINM;

4) onpedensimb BANCHTHOCTh aTOMOB DJJIEMEHTOB B OHHApHBIX COCJMHEHUSX; CTEIEeHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COEMHEHUAX; PUHAIIICKHOCTD BELIECTB K ONPECIEHHOMY
KJIacCy COEOUHEHMH 1Mo (opMyliaM; BHJ XMMHUYECKOW CBSI3M (KOBaJCHTHAs M HMOHHAas) B
HEOPraHMYECKUX COCTMHECHUSIX;

5) packpvieams cmoicn Tlepuoandeckoro 3axkoHa [I. M. MennaeneeBa: JIeMOHCTPHUPOBATH
MOHUMAaHHEe MePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKHUX AJIEMEHTOB OT MX IMOJIOKEHHS B
Ilepnoanueckoil cucTeMe; 3aKOHOB COXPAHEHUsT MAacChl BELIECTB, IOCTOSHCTBA COCTABa,
aTOMHO-MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTaJIpo; OMUCKHIBATh U XapaKTepU30BaTh TAOIMUHYIO
¢dopmy Ilepuonuueckoil cuUCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3juyaTh MOHATUSA «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpymnmna (b-rpynma)», maneie 1 60nbIINEe MEPHOMADI;



COOTHOCHUTH 0003HaUEHUs1, KOTOpBIe UMEIOTCs B Tabnmie «llepruoanueckas cucreMa XUMHIECKAX
anemeHToB /. . MenzaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKHUX
JIIEMEHTOB (COCTaB W 3apsia sijapa, oOIIee YHMCIO JIEKTPOHOB W PACHpPENCNIEHHE WX TI0
AJIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposams XUMUYECKUE DIIEMEHTHI, HEOPTaHHMYECKHE BEIIECTBA, XUMHYECKHUE
peakuuu (Mo YUCIIy M COCTaBY YYacTBYIOIIMX B PEAKLIUU BEILIECTB, 110 TEINIOBOMY 3D PEKTY);

7) xapakxmepuzoeamsv (onucvléams) OOIIHE XUMHUYCCKHE CBOHCTBAa BEIIECTB Pa3IMYHBIX
KJIACCOB, TOJTBEpK/as OMUCAHUE MPUMEpPaMU MOJEKYJISPHBIX YpPaBHEHUI COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIUii;

8) npocnosuposams CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOTO COCTaBa;
BO3MOXHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

9) 6biuucasIMb OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MacCOBYIO
JOJTI0 XUMHYECKOTO 3JIEMEHTa 110 (opMyJie COSAMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOHN PEaKInmg;

10) npumernssimp OCHOBHBIC ONEpAIMHA MBICIUTEIBHON JEATEIIFHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, O0000LIEHUE, CHUCTEeMaTH3alul0, KIACCU(PHUKALMIO, BBISBICHUE MPUUYUHHO-
CIIEZICTBEHHBIX CBSI3€ — JJI1 W3YYCHHUS CBOWCTB BEHIECTB M XHMHYECKUX PEaKIni;
€CTeCTBEHHO-HAyYHBIE METOMABI TO3HAHUS — HAOIMIOJCHNe, HW3MEpPEeHUE, MOJICITHPOBAHNUE,
AKCIIEPUMEHT (peabHBINA U MBICTICHHBIN);

11) cnedosamvy  mpaBHiIaM  TOJIB30BAHHMS ~XMMHUYECKOW IOCYI0M M J1abOpaTOPHBIM
o0opysOBaHUEM, a TaKXKe MpaBuiIaM 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKITUSIMU
MO BBIMIOJIHEHUIO JTA0OPATOPHBIX XHMMHMUYECKHX OIBITOB 10 TIOJYYEHHIO U COOHUpaAHUIO
ra3000pa3HbIX BEIIECTB (BOIOPOAA U KUCIOPO/A), IPUTOTOBIECHUIO PACTBOPOB C OIMpPEAeIEHHOM
MaccoBOM JOJiell pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh M MPOBOJUTH XHUMUYECKUE
OKCTIEPUMEHTHI TI0 PAaCMO3HABAHUIO PACTBOPOB IEIOYEH M KUCIOT C MOMOIIBI0 MHINKATOPOB
(srakmyc, GpeHondTaneuH, METHIOPAHXK U JIp.).

9 KJIACC

1) packpwieams cmbici OCHOBHBIX XHMHUCCKHUX IOHATHN: XUMHUCCKHH JJIEMEHT, aToM,
MOJIEKYyJla, WOH, KAaTHOH, AaHMOH, MPOCTOE BEUIECTBO, CIJI0)KHOE BEIECTBO, BaJEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHUS, XUMUYECKas PEaKius, XUMUYECKas CBS3b,
Ter10BOM 3P(DEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM, PAaCTBOP; DIECKTPOIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAST JTUCCOIMAIIMS, PEaKIUH HOHHOTO OOMEHa, KaTaliu3aTop, XUMHYECKOe
paBHOBeEcCHE, 00OpaTUMBbIC U HEOOPATUMBIC PEAKIIUU, OKUCITUTEILHOBOCCTAHOBUTEIIHHBIC PEAKIIHH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKUCJIEHHE M BOCCTAHOBIICHHE, AJUIOTPONHs, aM(pOTEPHOCTD,
XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas), KpHUCTALIMYECKas pEeIIETKa,
KOPPO3USl METaJJIOB, CIUIABBI, CKOPOCTh XWMHUYECKOM peakIuu, NPeAesbHO JOMyCcTUMast
koHuentpanus (I1IJIK) Bemiectna;

2) unnocmpuposéams B3aUMOCBS3b OCHOBHBIX XUMHUUYECKHUX MOHITHH (CM. M. 1) U IPUMEHSTH
9T TIOHSTUS MIPU OMHMCAHUU BEIIECTB U MX MPEBPAIEHUN;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JIJIsl COCTAaBICHUS (POPMYJT BEIIECTB U ypaBHEHUIA
XUMUYECKHUX PEaKIIHii;

4) onpedensimb BAICHTHOCTh M CTCTICHb OKUCIICHUS XHUMUYECKHX 3JIEMEHTOB B COCIHHEHHUSIX
Pa3IUYHOIO COCTaBa; MPUHAJUICKHOCTh BEIIECTB K OMpeneIEHHOMY KJIacCy COEIMHEHUU IOo
dbopMyam; BUJ XUMHUYECKON CBSI3U (KOBAJIGHTHAsI, HIOHHAS, METAIUTMYECKAsl) B HEOPTAHMUECKHUX
COCIIMHEHUSX; 3apsij MOHA M0 XMMHYECKOW (hopmyre; Xxapakrep cpelnbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCITMHEHU, TUI KPUCTAIUNIMYECKON PEIETKY KOHKPETHOTO BEILIECTBA;

5) packpuvisame cmoicn Tlepuonnveckoro 3akona J[. M. MenneneeBa u IeMOHCTPUPOBATH €T0



MOHVMAaHKE: ONMUCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepumomudeckoil cucTeMsbl
XUMHYECKUX 3JIEMEHTOB: pa3jiNyaTrh MMOHSTHUS «TJIaBHAs moarpynmna (A-Tpymma)» U «rnoOodHas
noarpynna (b-rpynma)», manble U OOJbIIME NEPUOABI; COOTHOCUTH OOO3HAYEHMs, KOTOPBIE
UMEIOTCS B TIEPUOAMYECKONW TaOJHUIlE, ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHAYECKUX 3JIEMEHTOB (COCTaB U 3aps AApa, 00IIee YCI0 IEKTPOHOB U pacCIpe/IeNIeHUE UX 110
AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3JIEMEHTOB U
WX COCIMHEHHWI B mpeleiax MajblX MEPUOJOB M TJIaBHBIX MOATPYII C Y4ETOM CTPOEHUS UX
aTOMOB;

6) kraccuguyuposamv XKUMHUYECKHAE 3JIEMEHTHI; HEOPTaHHMUYECKHE BEIIECTBA, XMMUYECKUE
peakuuu (1Mo YMCiIy ¥ COCTaBY Y4acTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 dexTy, mo
M3MEHEHHIO CTETICHEN OKUCIICHHSI XUMUYECKUX DJIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATH) OOIIUE U CIICIUPUUCCKIE XUMHUUECKUE CBOMCTRA MPOCTHIX
Y CIIO’KHBIX BEIIECTB, MMOATBEPIKIAs ONMUCAHUE PUMEPAMH MOJICKYJISIPHBIX M MOHHBIX YPaBHCHHMA
COOTBETCTBYIOIINX XUMUYCCKUX PEAKIIN;

8) cocmaesname ypaBHEHUS DIEKTPOTUTHYCCKON JUCCOIMAINU KUCIOT, IIEIOYeH M COJIeH;
MOJIHBIE ¥ COKpAmEHHBIC YpaBHEHHUS pPEaKIUi HWOHHOTO OOMEHAa; YypaBHCHHUS pEaKIIHid,
MOATBEPKTAOIINX CYIIECTBOBAHUE TEHETUYCCKOW CBSI3M MEXY BEIICCTBAMHU Pa3TMYHBIX
KJIACCOB;

9) packpvisamv  cywHocms  OKUCIMTEIHHO-BOCCTAHOBHUTEIBHBIX pPEAaKIUN MOCPEACTBOM
COCTaBIICHUS AJIEKTPOHHOTO OanaHca STUX peaKIlHii;

10) npoeroszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS;, BO3MOYKHOCTH
MPOTEKAHUS] XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

11) gviuucasams OTHOCUTEIBHYIO MOJICKYJISPHYIO U MOJSPHYIO MacChl BEIIECTB; MacCOBYIO
JIOJTI0 XMMHYECKOT0 JIeMEeHTa 1o opMyIie COeTMHEHUS; MAaCCOBYIO JOJIIO BEIIECTBA B paCTBOPE;
MIPOBOJUTH PACUETHI IO YPABHEHUIO XHMHYCCKOU PEAKITUY;

12) cnedosams  mpaBWIIaM  TOJB30BAHUS ~XUMHUYECKOW IMOCYHOH H  JIAOOPaTOPHBIM
000py0BaHHEM, a TAaK)Ke ITpaBUIaM OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKITUSIMU
10 BBINTOJIHCHUIO JITA0OPATOPHBIX XHMHYECKHX OIBITOB TIO TIOJYYCHHIO H COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (AMMHUAKa U YTJIEKUCIIOTO Ta3a);

13) nposooums peaxiiuu, MOATBEPIKIAIOIINE KAaUYeCTBEHHBIH COCTAB Pa3JIMYHBIX BEIHICCTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpHI-, OpoMmua-, HOAUA-, KapOoHat-, (ocdar-, cunukar-,
cynb(dar-, TUIPOKCHI-MOHBI, KAaTHOHHl aMMOHHSI ¥ HMOHBI W3YYECHHBIX  METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIICCTB;

14) npumenssimv OCHOBHBIC OIEPAIMM MBICIUTEIBHON JEATEILHOCTH — aHAJIW3 W CHUHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMATU3AIINIO, BBISIBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H — IS
W3YYCHHS] CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKIINI; €CTeCTBEHHO-HAyYHbIE METO/IbI IO3HAHUS
— Ha0JII0JICHUE, U3MEPECHUE, MOJICTTUPOBAHNE, SIKCIICPUMEHT (PCaIbHBIN U MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE
8 KJIIACC

Ne

HanmMeHnoBaHue Pa3aciioB

KonnuecTBO 4acoB

ONeKTpOHHBIE (IU(PPOBBIE) 00Pa30BATEIBHBIE PECYPCHI

1 XUMHUYCCKHEC PCAKIINN

/I [ TEM IIPOrPaMMBI
BCET'O
KOHTPOJb  [[IPAKTUY
HBIC CCKHC
a0O0TBI a0O0TBI
Pa:men 1. HepBOHa‘-IaJ'IBHBIe XUMHUYCCKUEC ITOHATHUA
L1 i — saxnas oonacts6 0 2 https://media.prosv.ru/content/item/reader/7896/ ->nexTpoHHbIA y4eOHUK
CCTCCTBO3HAHUA N "Xumus.8 knace"
[IPaKTHICCKO https://content.edsoo.ru/lab/ - arepakTHBHBIC BUPTYabHBIC JTA0OPATOPHBIE U
ACATCIIBHOCTHU YEJIIOBCKA NpaKTUUECKHE pa60TBI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-XUuMHud (BaHI/IMaTGHBHBIe OIIBITHI, SJICKTPOHHBIC INIAKATBI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HAHUH.
[Mxoma". Xumus, 8 knacc
1.2 |BemecTBa 14 1 0

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

https://content.edsoo.ru/lab/ - arepakTiBHBIC BUPTYalbHBIC JTAOOPATOPHBIE
MPAKTUIECKUE PabOThHI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-XUMHA (BaHI/IMaT CJIbHBIC OIIBITHI, SJICKTPOHHBIC IJIAKATBI U T CCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.

[Mxoma". Xumus, 8 kiacc

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

Htoro no pazneny

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. BaxxnHenmue npecTaBUTEIM HEOPTaHUYECKUX BEIIECTB

2.1

Bosayx. Kucimopog.
[TousaTue 00 oxcumax

3)

0

1

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

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

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

-Xumus (BaHI/IMaTeHLHHe OIIBITHI, SJICKTPOHHBLIC TVIAKAThl 1 TCCTH)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HAHUH.

[Mxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYpPC

2.2

Bonopon.
[loHdgTHE O KUCIOTAX U
COJIAX

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

"Xumus.8 knacc"
https://content.edsoo.ru/lab/ - aTrepakTHBHBIC BUPTYalbHBIC JTA0OPATOPHBIE U

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

-XumMus (SaHI/IMaTeJ'IBHBIG OIIBITHI, SJICKTPOHHBIC TIJIAKAThI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HAHUH.

[Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTeIbHBIN HHTEPHET-PECYPC

2.3

KonuecTBEHHBIE
OTHOIIICHUS B XUMHUH

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

"Xumus.8 knacc"
https://content.edsoo.ru/lab/ - MaTepakTHBHBIE BUPTYalbHBIE TA0OPATOPHBIC U

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

-XUMHA (SaHI/IMaTeJ'IBHBIe OIIBITHI, SJICKTPOHHBIC TIJIAKAThI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUI.

[Mxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — oGpa3oBaTebHBIN HHTEPHET-PECYPC



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. Pactopsl. IonsTue
00 OCHOBaHHAX

o))

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

"Xumus.8 kimacc"

https://content.edsoo.ru/lab/ - UutepakTHBHBIC BUPTyalbHbIC JTA0OPATOPHBIC U
PAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by qroups=1&filter subject=5

-XumMus (SaHI/IMaTeJ'IBHBIe OIIBITHI, 3JICKTPOHHBLIC IJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0J1aKO 3HAHMIA.

[Mxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTeibHBIN HHTEPHET-PECYpPC

2.5 |OcHOBHBIC KJTacCHI
HEOPraHMYECKHUX
COCTMHECHUH

12

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

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

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

-XuMus (BaHI/IMaTeJIBHBIe OIIBITBI, 3JICKTPOHHBIC INIAKAThI 1 TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnaako 3HaAHHI.

[lIxona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOGpa3oBaTebHBIN HHTEPHET-PECypC

toro no pazueny

33

Paznen 3. [lepuoguyeckuit 3akoH u Ilepuoguueckas cucteMa xumudeckux ayemeHToB J[. . MenaeneeBa. CtpoeHre aToMOB. XUMUYECKas

cBs13b. OKUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakunun



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 [lepuoguuecknil 3aKOH U
[lepuonuueckas cucrema
XUMHUYECKHUX JIEMEHTOB [].
U. MenneneeBa. CtpoeHue
aToMa

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

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

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

-XumMus (SaHI/IMaTeJ'IBHBIe OIIBITHI, 3JICKTPOHHBIC IIJIAKATHI U TGCTI:-I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0J1aKO 3HAHMIA.

[Mxoma". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0Opa3oBaTebHBIN HHTEPHET-PECYpPC

3.2 8 : i
RXHMHUCCKAA CBA3D. https://media.prosv.ru/content/item/reader/7896/ ->nekTpoHHBI yaeGHUK
OkucauTenbHO- " s 8 Kace”
BOCCTAHOBUTCIILHBIC https://content.edsoo.ru/lab/ - arepakTHBHBIC BUPTYalbHBIC JTA0OPATOPHBIE U
PCAKIIH MPaKTUYECKUE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMus (3aHUMATEIIbHBIE OIBITHI, AJIEKTPOHHBIC TIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaAHHI.
[lIxona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — o0Gpa3oBaTebHBIN HHTEPHET-PECYPC
Htoro mo pazaeny: 15
68

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'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 KJIACC

XUMUYECKUX PEAKINI

Ne  |HammeHoBaHme paszienos |KomuuecTBo 4acos DnekTpoHHbIe (IIHPPOBBIC) 00pa3oBaTEIbHBIC PECYPCHI
/Il [ TEM MPOrPaMMBbI
BCETO
KOHTPOJIb  [TPAKTHYE
HBIC CKHE
a00ThI a00ThI
Pazien 1. BemecTBo 1 XUMHUYECKUE PEAKIIUN
1.1 |[oBropenue u o 0 0 .
yroryGrenue sHanmi 'I'/Il 1p8://Te61a.pfo8Y.rH/conlen1/ 11et/reaber/7897/->neKTpOHHBIN YICOHUK
OCHOBHBIX pa3fIelioB Kypca Xumus 9 kacc
8 Kacea https://content.edsoo.ru/lab/ - IaTepakTHBHBIC BUPTYaIbHBIC 1a00paTOPHBIC U
[PaKTHYECKUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIbHBIC OIBITHI, 3JICKTPOHHBIC TJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "OO6nako 3HaHUH.
[IIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHbIH HHTEPHET-PECYPC
1.2 |Ocnosnsie ° 0 0 https://media.prosv.ru/content/item/reader/7897/->neKkTpoHHblii yueGHHK
3aKOHOMEPHOCTH

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

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

-XuMusa (SaHI/IMaTeJ'II)HI)IG OIIBITHI, DJICKTPOHHBIC IJIAKAThI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUIA.

[IIxoma". Xumus, 8 xnacc

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

DIEKTPOJIUTHYECKAsS
NTMCCOLUALNS.
XUMHUYECKHAE PEAKIUU B
pacTBOpax

N11p8://tebla.pro8Y.ru/conlenl/11er/readber/7897/-3neKTpOHHBIN yueOHUK
"Xumus 9 kmacc"
https://content.edsoo.ru/lab/ - IutepakTHBHBIC BUPTYaIbHBIC 1a00paTOPHBIC U

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

-XumMusa (3aHI/IMaTCJ'IBHBIe OIIBITHI, 3JICKTPOHHBIC IJIAKATBI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01aKk0 3HAHUH.

[Ixoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKimacc — oOpa3oBatebHBIN HHTEPHET-PECYpPC

19

toro no pasneny

Pasnen 2. HemeTaiuiel 1 UX coen

WHCHUA

2.1

OOmass  XapaKTepuCTUKA
XUMHYECKHX  3JIEMEHTOB
VIIA-:rpynnel. ["anorenst

4

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

"Xumus 9 knacc"
https://content.edsoo.ru/lab/ - IatepakTHBHBIC BUPTYaIbHBIC 1a00paTOPHBIC U

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

-Xumusa (SaHI/IMaTeJIBHBIC OIIBITHI, 3JICKTPOHHBIC IIJIAKAThI U TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HaHUH.

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

2.2

OOmass  XxapaKTepucCTUKa
XUMHYECKUX  DJIEMEHTOB
VIA-rpynmel. Cepa u eé
COCIIMHCHUS

https://media.prosv.ru/content/item/reader/7897/-31ekTpoHHBIH y4eOHUK

"Xumuns 9 knacc”
https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYyaIbHBIC TAOOPATOPHBIC U

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

-XumMus (SaHI/IMaTCJIBHBIC OIIBITHI, 3JICKTPOHHBLIC TIJIAKATBI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6sako 3HaHUI.

[Ixoma". Xumus, 8 kinacc

https://www.yaklass.ru- SIKinacc — 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
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

MCTAJIJIOB

2.3 |O6mas xapakTepucTuKa |0 1 I111p8://Te61a.pro8¥.ru/conlenl/11et/reaber/7897/-3neKTPOHHBIH yueOHHUK
XUMHUYCCKUX JICMCHTOB "Xumus 9 knace"
VA-rpynmsL Asor, https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYyaIbHBIC JTAOOPATOPHBIC U
(bocdpop 1 ix coeuHEHMA PaKTHIECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusa (3aHI/IMaTCJ'IBHBIe OIIBITHI, 3JICKTPOHHBIC IJIAKATBI U TeCTBI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O0ako 3HAHUH.
[Ixona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKiaacc — oOpa3oBaTeIbHBIN HHTEPHET-PECYPC
2:4 |Obmas  xapaxrepucruxail0 15 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHsI# yueOGHUK
XUMHUYCCKUX 23JICMCHTOB "Xumus 9 knace"
’\yA-rpyHnH. . https://content.edsoo.ru/lab/ - IatepakTHBHBIC BUPTYyaIbHBIE 1a00paTOPHBIC U
TIIEPOA ¥ KPEMHHI U UX [IPAKTHYCCKUE PaOOTHI
COCAHHCHIA https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusa (3aHI/IMaT€JIBHBIe OIIBITHI, 3JICKTPOHHBIC IJIAKATBI U TeCTBI)
https://school.oblakoz.ru/materials/496049 -rpenaxep "O061ako 3HAHUH.
[IIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC
Wrtoro no pazgeny 25
Paznen 3. MeTtanibl 1 UX COETMHEHUS
3.1 |O6mue cpoiicTBa 4 0

https://media.prosv.ru/content/item/reader/7897/-anexkTpoHHbIH yaeOHUK

"Xumus 9 knacc”
https://content.edsoo.ru/lab/ - aTepakTHBHBIE BUPTYyaIbHBIE TAOOPATOPHEIC U

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

-XuMus (SaHI/IMaTCJIBHBIC OIIBITHI, 3JICKTPOHHBLIC TIJIAKATBI U TGCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06sako 3HAHUIA.

[IIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKinacc — oOpa3oBaTeibHbIN 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

Baxueimme MeTauibl U
X COETUHEHUS

2.5

N11p8://tenla.pro8Y.ru/conlenl/11er/reaner/7897/-3neKTpOHHBIN yueOHUK
"Xumus 9 kmacc"
https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTYyaIbHbBIC Ja0OPATOPHBIC H

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

-XumMusa (SaHI/IMaTCJIBHBIe OIIBITHI, 3JICKTPOHHBIC IJIAKATBI U TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O01aK0 3HAHUH.

[Ixoma". Xumus, 8 xnacc

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

Mrtoro no pazaeny:

21

Paznen 4. Xumus U okpykaronias cpeia

4.1

BemniectBa u MaTCpHaJibl B
KN3HH 4YCJIOBCKaA

3

https://media.prosv.ru/content/item/reader/7897/-31ekTpoHHBIH YaeOHUK

"Xumus 9 knacc"
https://content.edsoo.ru/lab/ - IatepakTHBHBIC BUPTYaIbHBIE 1a00paTOPHBIC U

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

-Xumusi (3aHUMATEIbHBIE OMBITHI, 3JIEKTPOHHBIE TIAKATHI U TECTHI)

https://school.oblakoz.ru/materials/496049 -rpenaxep "OO6nako 3HaHUH.
[IIxoma". Xumus, 8 xnacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTebHBIN HHTEPHET-PECYPC

Wrtoro no pazneny:

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

ITIOYPOYHOE
ININTAHUPOBAHUE

XUMUA

(HaMeHOBaHHE yIeOHOH AUCIIUILTIHEI)

8

(kmacc)
HJ'IaHI/IpOBaHI/Ie COCTaBJICHO HAa OCHOBE pa60qe171 MporpaMMbI

10 XUMHH 8-9 Ki1acchl

B cootBerctBrn ¢ ®I'OC 0cHOBHOTO 00111er0 00pa3oBaHus

( ®I'OC HayanbHOTO, OCHOBHOTO, CPEAHETO 0011ero 00pa3oBaHus )

YMK: I'abpuensu O.C. Xumus 8 knacc. YueOHUK Ui 00111e00pa30oBaTeNIbHbIX OpraHu3aluii/
O. C. I'abpuensia, N.I'. Octpoymos, C.A. Cnankos - M.: IIpoceemenne, 2019r.

(yxa3aTh aBTOpPA, H31aTeJILCTBO, FO/1 U3JAHHS)

KonnuectBo yacoB Bcero: 68 B HEJemo _ 2

Vuntenb: Cemenosa Enena BukroposHa

2023- 2024 yueOHblii TOJT



No Tema ypoka Buasl, popMBbI KOHTPOIS
yp KommuecTBo yacop  (laTa IUIAH. > dop p
/11 M3y4YCHUS
Bcer K Y
OH pak
0 TpO
THYC
b
Hple [CKHC
pabo |pa6o
TBI ThI
68 5 6
" P 05.09 |YcTHBIH O1Ipoc
eMEeT XUMHU. PoJIh XuMUH B

1. [PA 1 0 0
PKU3HU YEIOBEKa.

07.09 |YcrHbIH OIpoc

> Xumus B cucTeMe HayK. MeToibl 1 0 0
[TO3HAHVS B XUMHHL.

3. 1 0 1 12.09 [Ipaktudeckas pabota
[MpakTuueckas padora Ne 1.

«3HAKOMCTBO C IIPaBUJIAMH
0e301acHOCTH U pUEMaMu pabOTHI B
XUMHYECKOI 1abopaTopui. [IpaBuia
paboThI B 1a00paTOPHH U IPUEMBI
oOparieHus ¢ J1abopaTOPHBIM
000pyIOBaHUEM.

4. Tena wu BemectBa. Puznueckue 1 0 0 14.09 CamooIieHKa ¢
CBOICTBa  BEIIECTB. ATrperaTtHoe HCIT0JIb30BaHUEM «OIEHOYHOTO
COCTOSIHHE BEIICCTB. TTUCTaY

5. 19.09  |[YcrHbIi ompoc
UricThble BEIecTBa U CMECH. 1 0 0
Crioco0BbI pa3ieNieHust CMeCeil.

6. 1 0 1 21.09 |lIpakTuueckas paboT
[IpakTnueckas padora Ne 2.

«Pa3nenenne cmeceil. OuncTka
3arpsI3HEHHON TTOBAPEHHOMN COJIM».

7 |Atombl u MoJiekynbl. TIpocteie U 1 0 0 26.09 CamooIieHKa ¢
CIIO)KHBIC  BEIECTBA.  ATOMHO- MCII0Ib30BaHHEeM «OIEHOYHOTIO
MOJICKYJISIPHOE YUCHHE, TTUCTaY

8. 1 0 0 28.09  |[Xumuyeckuit
XUMUYECKUE 3JIEMEHTHI. 3HAKU TUKTaHT
(CIMBOJIBI) XUMHUYECKHUX 3JICMEHTOB.

9. 03.10
3aKOH IMOCTOSHCTBA COCTaBa 1 0 0 CamoorieHKa ¢

BCIICCTB. X UMUYCCKAs

HMCITOJIb30BAHUECM




dhopmyna. BareHTHOCTS aTOMOB
XUMHYECKUX DJIEMEHTOB.

«O1I€HOYHOI'0 JTUCTa)»

10. 05.10 CaMOOIIeHKa C
CocrapieHne XUMHUECKHX (opMyJT ucronb30BaHneM «OLEHOYHOTO
o BajieHTHOCTH. HaxoxxneHue mCTay
BAJICHTHOCTHA XUMHYECKHAX
PIIEMEHTOB 110 (hopMyIIe.
11. 10.10  |[[IucerMeHHBIH KOHTPOJIb
OTHOCHUTENIBLHAS aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJISIpHAS
Macca. Pemenue 3agad Ha
BLIYMCIIEHHE OTHOCUTEILHOM
MOJICKYJISIPHOM MAacChl BEIICCTB.
12. MaccoBast 1011 XUMHYECKOTO 12.10 CaMOOIIeHKa C
JIEMEHTA B COEUHEHNH. HCIoiib30BaHneM «OLEHOYHOT O
JIcTay
13. 17.10  |[[IlucbMeHHBIH KOHTPOJIb
Perrenne 3aa4 Ha BBIUUCIIEHUE
MAacCOBOM JIOJIM XUMHYECKOT'O
QJIEMEHTA 110 POPMYJIe COSTUHEHUS.
14. 19.10  |YcrHblit onpoc
Ddusnueckue 1 XUMUYCCKUE
SIBJICHUST. XMMHUYECKas peaKIusl.
15. [Ipu3HaKy U YCIIOBUS MPOTEKAHUS 24.10 CaMoOoOlLIeHKa ¢
XUMHUYECKUX PEAKITH. HCI0JIb30BaHHeEM «OIEHOYHOTO
JIcTay
16. 26.10  |YcrHbI onpoc
3aKOH COXpaHEHUS MacChl BEIECTB.
M.B. JIomoHOCOB —
YIE€HBIH-9HITUKIOTIETHCT.
17. |Xummnueckue ypaBHEHHUS. 07.11 CaMOOICHKA ¢
HCI0JIb30BaHHEM «OIEHOYHOTO
JIHCTa»
18. 09.11

TUIBI XUMUYECKUX PEaKIIHii
(coenMHEHUs, pa3IIOKEHYS,

3aMeneHus, 0OMeHa).

CaMOOIIeHKa C
HCII0JIb30BaHneM «OLIEHOYHOTO

JIUCTa»




19. 1411 CaMoolLieHKa ¢
O6ob1reHne i CHCTEeMATH3AIH UCrosb3oBaHneM «OIEeHOYHOTO
3HaHui 10 TeMe «[lepBoHaUanbHBIC THCTay
XUMHUYCCKUE TIOHSTHUS.

20. 16.11 |KonTponbHas pabora
KontponbHas padora Nel mo teme
«[lepBOHAYATEHBIC XUMHUECKUE
[TOHSITHS.

21. 21.11  |YcrHBIH ompoc
Bozmyx — cmech ra3oB. Coctas
BO3qyXa. 3arpsi3HEeHNE BO3IyXa,

CITOCOOBI €T0 MPEAOTBPAICHHS.

22. 23.11  |YcrHBIH ompoc
TermioBoii 2 pekT XuMIIecKon
[peaKIuy, MOHATHE O
TEPMOXHUMHUYCCKOM YPaBHCHUH,

PK30- ¥ SHJIOTEPMHUYCCKHX
peakuusx. Torugo.

23 Kucnopos — XuMHUecKuil 31eMeHT 2811 Camoonerka c
1 POCTOE BEMmeCTRO. O30H. rcnonb3oBaHreM «OIEHOYHOTO
Haxox/ieHre KUcaopoaa B MpUpo/e, JTcTa
(bu3NUeCKUe U XUMHUYECKHE
CBOICTBA.

24. 30.11  [[TuchbMeHHBIN KOHTPOJIb
CriocoObI OTy4EHUs KHCIOpOoia B
11abOPaTOPUHU U MPOMBIIIIICHHOCTH.

[Mpumenenue kuciopoaa. [lonsrue
00 OKCHIax.

25. 05.12  [[IpakTuueckas padora
[IpakTiueckas pa6ora Ne 3.

«Ilomyuenue u cobupanue
KHCJIOPOJ1a, H3YYEHHE €r0 CBOWCTBY.

26. 07.12  [[IpakTtuyeckas padboTa
Bonopoa — XUMUYECKUH 3JIEMEHT U
rnpoctoe BemecTBo. Haxoxaenue B
[IPUPOJIE, CIIOCOOBI MOTyYECHUSI.

27 \duswyeckue u XuMIHeCKHe 1212 Camoo1eHKa ¢
CBOWCTBa, MPUMEHEHHE BOIOPOA. MCToab30BaHreM «OIEHOYHOTO

TTUCTa»
28. [[IpakTuueckas pabora Ne 4. 09.01 [[IpakTuueckas pabora




«Ilomydenue u cobupanue

BOJIOPO/IA, U3YUCHUE ETO CBOUCTBY.

29. [[lonsiTHe O KHCIIOTaX U COJISX. 14.12  |YcrHbIii onpoc
30. 'Ypok 00001meHus 1 19.12 CaMOOlLIeHKa ¢
CUCTEMAaTH3allu1 3HAHUH MCTIOb30BaHrEeM «OIEHOYHOTO
micTa
31. 21.12  |KonrtpoiasHas paboTa
KonTtponbHas padora Ne2 1o Teme:
"Baxxneiimme coeqnHeHNs
HEOPTaHUYECKUX BEIIECTB:
KHCIIOPOJ, BoxopoAd"
32. 'Y cTHBIH orpoc
KonunuecTBo BemwecTa. Mob.
11.01
MomnsipHas Macca.
33. Baxon ABorazipo. MoJsipHbIil 006EM 16.01 CamooIieHKa ¢
ra3o0B. MCII0b30BaHHEeM «OIEHOYHOTO
TTUCTaY
34. 18.01 CamooIIeHKa ¢
Perenue 3a1a4 Ha B3aHMOCBS3b ncIonb3oBaHueM «OLEeHOYHOT O
KOJIMYECTBA BEIIeCTBa, 00BEMa 1 THCTaY
Macchl ra3oB. Pacuérel mo
XUMHYECKAM YPaBHEHHSM.
35. 23.01 [[lucpbMeHHBII KOHTPOJIb
Pac4€rpl Mo XUMUYECKIM
ypaBHeHUsM. [I[pumeHeHne 3akoHa
ABOrajapo.
36. 25.01 |YcrHBIH ompoc
Dur3nYecKre CBONCTBA BOJIBI.
XUMHUYECKUE CBONCTBA BOJIBI.
OcHoBanus. KpyroBopot Bozb! B
MpHUpO/IE.
37. 30.01 CamooIieHKa ¢
Bona kax pactBoputeb. PacTBopsl. HCIT0JIb30BaHneM «OLEHOYHOTO
HachliieHHbIC ¥ HEHACHIIIICHHBIC THCTay
pacTtBOpbl. Posib pacTBOPOB B
[IPUPOJIC U B KU3HHU YeIOBEKa
38. 01.02 [[IucbMeHHBIH KOHTPOJIb

MaccoBas J0JIA BEIECTBA B
[pacTBOpC. Brruucienus ¢

MCIIOJIb30BAHUECM ITOHATHA




«MaccoBasi 10JIs BEIIECTBA B

[pacTBOpe».
39. 06.02  [[IpakTuueckas pabora
[MpakTuueckas padora Ne 5
«[IpuroroBnenne pacTBOpoB ¢
ONPEACIEHHON KOHUEHTpaLUE».
10 O6001eHne 1 CUCTeMaTH3aINS 08.02 Camoonenxa c
AN IO TeMaM: HCToNb30BaHNeM «OLEHOYHOTO
"KonuuecTBEHHbIE OTHONIEHHS TI0 JTACT
xumMud. Boma. PactBopsr”
41, 13.02  [KouTponbHas pabota
KonTtponbHas padora Ne3 mmo Temam:
"KosraecTBeHHBIE OTHOIICHHS 10
xumuu. Boxa. PactBopsr”
42. 15.02  |[YcrHBIH ompoc
Knaccudukarms HeopraHIIeCcKuX
COETMHECHUM.
43. 20.02  |[[lucpbMeHHBII KOHTPOJb
OKcuIBL: cOCTaB, KIacCU(pUKaIus,
HoMeHKJaTypa. [lomydyeHnue u
XIUMHYECKHE CBOWCTBA OKCH/IOB
M OcHoBanus. Kimaccndmkanms 2202 Camoonerka ¢
OCHOBAHMIY: METOTH H ncrosb3oBaHueM «OLEHOYHOTO
HEpacTBOPUMEBIE OCHOBaHUSI. JHACTa
HomMmeHnknaTypa ocCHOBaHUM.
45, 27.02  [TecrupoBanue
OcHoBaHUs: (U3HYECKUE U
XIUMHYECKHE CBOWCTBA, CIIOCOOBI
[TOJTydeHUS
46. 01.03 CaMOOIIeHKa C
Kucnoter: cocraB, knaccuukanms, MCIIOb30BaHHeM «OLEHOYHOTO
HOMEHKJIaTypa, (pr3udeckue THCTaY
CBOMCTBa
47, Kucnorst: xummdeckue CBOIICTBA, 06.03 CamooI1IeHKa C
CIIOCOOBI MOJTydeHHs. Psin ncrosb3oBaHueM «OLEHOYHOTO
AKTHNBHOCTHU MCTAJIJIOB JINCTa
48. 09.03. [[lucbMeHHBII KOHTPOJIb

Conu (cpeaHue): HOMEHKIIATYDa,
CIIOCOOBI MTOTyUCHHS,

B3aHMO,I[eI7[CTBHC




coJieii ¢ MeTajuTaMu, KHCIIOTaMH,

HICJI0YaMU U COJIIMU

49.

['eHeTHUECKas CBS3b MEXOY
KJ1aCCaMH HCOPTraHUYCCKUX

COeIMHEHN.

13.03

CaMOOIIEHKa C
HCIonb30BaHueM «OLIEHOYHOTO

JIHCTa»

50.

[IpaxTraeckast padora Ne 6.
Perirenue SKCeprUMEHTATBHBIX
3anad 110 TeMe « OCHOBHBIE KIIACChI
HEOPraHMUYECKUX COCTUHEHUI

03.04

[IpakTuueckas pabora

51.

Brruucienus no ypaBHEHUSIM

XUMUYECKOHN peaKiuu

15.03

I[CEMEHHBIN KOHTPOJIb

52.

'Ypok 0000IIIeHNS 1 CCTeMaTH3aIHs]
o Teme: "BaxHeiiue
[pEeICTaBUTENN HEOPTaHMUECKUX
BelecTB"

20.03

CaMOOIIeHKa C
HCIonb30BaHueM «OLIEHOYHOTO

JIHCTa»

53.

KonTponbHas padora Ne4 o
reme'" BaxkHellue npeacTaBuTean

HEOPraHUYECKUX BEIIECTB"

22.03

KonTponbHas pabora

54.

[TepBbie MOMBITKH KIacCH(UKAUH
XUMHUYECKUX dJIeMEHTOB. [ToHsATHE O
rpyIIax CXOJHBIX AIEMEHTOB.
JJIeMEHTHI, KOTOpbIe 00pa3yroT
aM(OTEepHBIE OKCHIIBI U

TUJIPOKCHU/IBL.

05.04

'Y CTHBIH onpoc

55.

[lepuonnueckuii 3aKoH U
[leproamueckas cucrema
XUMU4ecKux 3nemeHToB J[. 1.
MenpneneeBa. [lepuoapl, rpyniisbl,
noArpymnmnbl. GU3ndecKkuit CMbICIT

HOMEPOB MEPHOJia UTPYTIIBI

10.04

'Y cTHBIN onpoc

56.

Ctpoenne atoMoB. COCTaB aTOMHBIX

snep. M30Tonsl. DNeKTpOHBI.

12.04

CaMOOIIEHKa C
HCI0JIb30BaHreM «OIEHOYHOTO

JIUCTa»




57. 17.04  |YcrHblii onpoc
CTpocHHE JIEKTPOHHBIX 000JI0UEK
ATOMOB IEPBHIX 20 XUMUIECKUX
JIEMEHTOB MEPUOIUYECKOMN
cucteMsl [. 1. Menneneena

>8. XapakTepucThKa XUMHYECKOTO 19.04 Camoonerka ¢
SIeMEHTA 0 ero TOTOKCHMIO B ncrob3oBaHueM «OLEHOYHOTO
Ilepuonuueckoit cucreme JI. W. JHACTa
MeHaeneesa.

>9. 3aKOHOMEPHOCTH U3MEHEHHUS 24.04 Camoonenxa c
DATHYCA ATOMOB XHMUYCCKIX ncrob30BaHueM «OLEHOYHOTO
PIIEMEHTOB, METAJITUUECKUX U JcTay
HEMETANTNYECKUX CBOHCTB 1O
rpyInaM U IeproaaM.

60. 26.04  |YcrHBI onpoc
3nauenue [lepuonnyeckoro 3akoHa
u [lepuonnyeckoi cUCTeMbl
XIMHYECKUX JIEMEHTOB IS
pa3BUTHS HAyKU U npakTtuku. . .

MenzeneeB — y4EHBIN U
TpaKIaHUH.

61. 03.05 CaMooLEeHKa ¢
Xumuueckas cBsizb. KoBasieHTHas HCIIOTb30BaHnEM «OIEHOYHOTO
(TIoJIsIpHAs ¥ HETIOJISIPHAS )CBSI3b. —
DIIEKTPOOTPHUIIATEIIBHOCTh
XUMHNUYECCKHUX JJIEMCHTOB.

MonHas XuMIIecKas CBSI3b. 10.05 |[IucbMEeHHBIH KOHTPOJIb

62.

63. |CrerneHb OKUCICHHUS. 15.05 |YcrHbIH onpoc

64.  |OxucuTensHOBOCCTAHOBUTEMBHEE 17.05 CamoorieHKa ¢
[peaKiuu. ncrosb3oBaHueM «OLEHOYHOTO

TTCTa»

65. [Iporiecchl OKHCIEHUS U 22.05 CamoorieHKa ¢
BoccTaHOBJIEeHUsS. OKUCITUTETH U ncroyb3oBaHueM «OLEHOYHOTO
BOCCTAaHOBUTEIIH. TTUCTa»

. 24.05 [[TucpMeHHBII KOHTPOJIb

66. CocraBieHue ypaBHEHUH

OKHCJIIUTCIIbHO-




BOCCTAaHOBHUTCIIBbHBIX peaKI_II/Iﬁ nu

CXEM 3JISKTPOHHOTO Oaianca.

67. 'Ypok 00001eHus 1 29.05 CaMoolIeHKa C
CHCTEMATH3aI[UH 3HAHH. rcnonb3oBaHreM «OIEHOYHOTO
ncTay
30.05 |KontpoisHas paboTa
68 [IpomexxyTouHas aTTecTauus 3a

Kypc XHMMHH 8 KJlacca.




INIOYPOYHOE
INIJTAHUPOBAHUE

XUMUA

(HaMeHOBaHKe YIeOHOM TUCIMILTHHbI)

9

(xmacc)
HJ'IaHI/IPOBaHI/Ie COCTAaBJICHO HAa OCHOBE pa60qel71 IIporpaMmabI

o XUMHH 8-9 Kj1acchl

B coorserctBun ¢ ®I'OC 0CHOBHOTO 0011€ET0 00pa30BaHUS

( @I'OC HavaIbHOTO, OCHOBHOTO, CPEAHET0 00IIero 06pa3oBaHus )

YMK: I'abpuensa O.C. Xumus 8 kinacc. YaeOHHK s 0011e00pa30oBaTeIbHBIX OpraHu3aIuii/
O. C. T'abpuensu, U.I'. Octpoymos, C.A. Cnaaxos - M.: [IpocBemenue, 2019r.

(Yxa3aTh aBTOpPa, M31aTeJILCTBO, FO/1 U3JAHHS)

KomnyecTBo yacoB Bcero: 68 B HeJemo _ 2

VYyurens: Cemenona Enena BukTopoBHa

2023- 2024 yuebnblii TOJ



KonunuecTBo yacos

CTpocHME BEIIecTBa: BUIBI
XUMHUYECKOH CBA3U. THIIBI

KPUCTAJUIMYECKHUX PEIIETOK,

I1/T1

BCET

o KOHTp  [IPakT
OJIbHBl  [MYECK

Tema ypoka e ne /lara HHaH'BH;{H, (hOpMBI KOHTPOIIS
M3y4YCHUS

pabotr  |paboT
bl bl
4 7

68

1. [leproanueckuii 3aK0H. 1 0 0 02.09 CamooIieHKa ¢
[Tepuoanueckas cucrema HCIIOJIb30BAaHUEM
XUMHUUYECKUX dnemeHToB 1. M. «O1IEHOYHOTO JIUCTa»
MenneneeBa. CTpoeHHE aTOMOB.

2. 3aKOHOMEPHOCTH B U3MECHECHUU 1 0 0 07.09 CamooI1ieHKa ¢
CBOMCTB XMMHUYECKHUX JIEMEHTOB HCITOJIb30BAaHUEM
MEePBLIX TPEX MEPUOIOB, KaJHS, «O1IEHOYHOTO JIUCTa»
KaJIBIIHSI K UX COCTUHCHUN B
COOTBETCTBHH C MOJIOKECHUEM B
[epUOJNYECKON CUCTEME U
CTPOCHHEM aTOMOB.

3. Knaccudukaius u HOMeHKJIaTypal 0 0 09.09 CamooIieHKa ¢
HEOPraHUYECKUX BEICCTB. HCITOJIb30BAaHUEM

«OT1IEHOYHOTO JINCTAY»

4. XUMHUYECKUE CBONCTBA BEUIECTB, 1 0 0 14.09 CamooIieHKa ¢
OTHOCSIIUXCS K PA3TMIHBIM HCITOJIb30BAaHUEM
KJIaccaM HEOPTaHUIECKUX «OT1IEHOYHOTO JINCTAY»
COEIMHEHUM, UX TeHETUYeCKas
CBSI3b

5. 1 0 0 16.09 |[IuceMeHHBIH KOHTPOJIb




3aBHCHMOCTH CBOMCTB BC€IICCTBA
OT THUIIA KpHCTaHHH‘lCCKOﬁ

[pEETKN

Kiraccupukanms XMMHYECKHAX
peaKuii o pa3nuIHbIM
Mpu3HaKaMm. JK30- U
PHIOTEPMUYECKHE PEaKIIHH,

TCPMOXUMUYCCKUC YPABHCHU.

21.09

'Y CTHBIH OIIpoC

[TonsiTHe 0 ckopocTU
XUMHUUYECcKOH peakiiuu. [Tonarue o
TOMOTEHHBIX U T€TEPOreHHBIX
[PCAKIUAX. q)aKTopBI, BIWAOIIUEC
Ha CKOPOCTh XUMUYECKON

peaKIum.

23.09

CaMOOIIeHKA C
HCIIOIB30BAHUEM
«OIIEHOYHOTO JTUCTa»
JlaGopaTopHBINA OTBIT

OOpaTumble 1 HeoOpaTUMBbIe
XUMHYECKHE PEAKIUH.
XMMHUYECKOE PABHOBECHE.
DaKTOpHI, BIMSIOLIUE HA
CMEIIEHNE XUMHUUECKOTO

PaBHOBECHS.

28.09

CaMOOIIeHKa C
HCII0JIL30BAHUEM

«OLIEHOYHOTO JIMCTaY

OXUCIINTEITBHO-
BOCCTAaHOBUTEIILHBIEC PEAKIIHH,
PIIEKTPOHHBIN OaaHc
OKHUCJIUTEIBHO-

BOCCTAHOBUTEJIBHON PEAKLIUY.

30.09

CaMOOIIeHKa C
HCITOJIb30BAHUEM

«OLIEHOYHOTO JINCTaY

10.

CocTaBiieHuE ypaBHEHUN
OKHCITUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLHi C
HCII0JIb30BaHUEM METOJa

PIIEKTPOHHOTO OataHca.

05.09

TICEMEHHBIN KOHTPOJIb

11.

Teopus 3JIEKTPOJIUTUIECKOM
nucconyanui. OIEKTPOIUTHL U

HCIJICKTPOJIUTHI. KaTI/IOHLI,

=Y

07.09

'Y CTHBIN OIpoCc;

JlaGopaTopHBIi OIBIT




AHHMOHBI. MeXaHu3M
JHUCCOoMaM BEIICCTB C
Pa3JIMYHBIMA BUJAAMU

XUMHUYECKOU CBSA3H.

12. Peaxiny noHHOr0 0OMeHa, 1 12.09 CaMOOIIeHKa C
YCIIOBUS UX MpoTeKaHus. IoHHbIE HCITOJIb30BAHUEM
YpaBHEHUS peaKIuil. «OI1IeHOYHOT'0 JTHUCTa)»

JlaGopaTopHBIii OMBIT

13. XHIMHYEeCKHE CBOMCTBA KUCIIOT B 1 14.09 CaMOOIIEHKa C
CBETE MPEJICTABICHUN 00 HMCIIOJIb30BAHUEM
PIEKTPOIUTHIECKOM «OLIEHOYHOTI0 JIUCTA)
TUCCOIUAITHH. JlaGopaTopHbIil OIBIT

14. XHIMHYECKHE CBOUCTBA 1 19.09 CaMOOIIeHKa C
OCHOBAaHHUI B CBETE HMCIIOJIb30BAHUEM
[peIcTaBIeHUH 00 «OLIEHOYHOT0 JIUCTa»
PIIEKTPOJIUTUYECKOU JlabopaTopHBIil OIIBIT
IMCCOIMAINH.

15. X HMIYecKHe CBOHCTBA conell B 1 21.09  [[lucbMEeHHBII KOHTPOJIb
CBETE MPEJICTABICHUN 00
PIIEKTPOJIUTUYECKOU
mucconuanyu. [loasarue o
TUJIPOJIU3E COJIEH.

16. KauecTBEHHbIE PEaKIN Ha 1 26.09  |J/TaGopaTOopHBIi OIBIT
KaTHOHBI U AaHUOHBI.

17. IpaxTiueckas pabora Nel 1 28.09 [[Ipaktuueckas pabora
Pemenne
3KCHepI/IMeHTaIIBHI)IX 3aJa4 11o
TeMe
"DnexTponuTHYecKas
nmuccormanys”

18. 1 09.11

'Ypok 00001IeHus U

BemiecTBo u

CHUCTEMaTH3a1InH 3HAHMH 110 TEME:

CaMOOILIEHKa C
HCITOJIb30BAHUEM

«O1IEHOYHOTO JINCTaY




XUMHUYCCKasA peaKus.

19.

KonrtponbHas pabota o Teme:
BeiecTBo U XMMUUECKast

peakuusi.

11.11

KouTponbHas pabora

20.

OOm1as xapaKTepuCTHKA
ranoreHoB. CTpoeHue u
(hu3nUecKue CBOMCTBA MPOCTHIX

BCIICCTB — I'aJIOI'CHOB.

16.11

'Y CTHBIM Onpoc

21.

Xnoposogopoxa. ComnsiHas
KHCIIOTa, XUMUYECKHE CBOICTBA,
[oJyueHue, IpUMEeHEHHE.
KauecTBeHHast peakius Ha

XJIOpUA-UOHBIL.

18.11

CaMOOIIeHKa C
HCIIOJIE30BAHUEM

«OLIEHOYHOT0 JIMCTaY

22.

dusnonornyeckoe aelcTBUE
XJIOpa ¥ XJIOPOBOIOPO/A Ha

OpraHu3M 4enoBeka. BaxHeiliue

XJIOPUABI U UX HAXOXKICHHUE B
MIPUpOJIE.

23.11

TecTtupoBanue

23.

[IpakTiuaeckas padora No2.
[Tony4yeHue CONMTHON KUCIOTHI,
3ydeHue e€ CBOICTB.

25.11

[IpakTryeckas padboTa

24.

OOmas xapaKTepuCTHKa
preMeHTOB VIA-rpynmsl.
OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHH

OKHCJICHUA.

30.11

'Y CTHBII OIIpocC

25.

CTpoeHuE U CBOICTBA MPOCTBIX
BEIIECTB — KUCJIOPOJA U CEPHI.

ANTOTPOIHBIE MOIU(UKALINH.

=Y

02.12

'Y CTHBII OIIpocC

26.

CepoBOIOPOI, CTPOCHHE,

(1)I/I3I/IquKI/Ie N XUMHYCCKUC

07.12

CaMOOIIEHKa C

M CIIOJIb30BAHNEM




cBoiicTBa. OKCUABI CEphI KaK
[IpEeICTaBUTENN KUCIOTHBIX

OKCHJIOB.

«OI1IEHOYHOI'0 JTHUCTa)»

27.

CepHas KHCIIOTa, PU3nIecKue u
XUMHUYecKue cBoicTBa. Conu
CEpHOI KHCIOTHI, KAUECTBEHHAs
peakus Ha Cyab(ar-HoH.
[IpuMeHeHne CepHON KUCIIOTBHI.

=

09.12

'Y CTHBIH OIIpoC

28.

[IpoMBIIIICHHBIH CITOCO0
[OJTy4eHUs] CEPHON KHCIIOTHI.
Pemienue 3a1ad Ha HaXOXKACHUE
MacCOBOM JI0JIM BbIXOJA MPOAYKTa

peaxiyu

14.12

CaMOOIIEHKa C
HCITOIb30BaHUEM

«OLIEHOYHOTO JIMCTaY

29.

Haxoxnenue cepbl u €
COEIMHEHUN B IPUPOJE.
XHUMHUYECKOE 3arpsI3HEHUE
OKpY>KaroLEH cpelibl
COETMHEHUSIMU Cepbl (KUCIOTHBIE
NTOKIM, 3arpA3HEHNE BO3/AyXa U

BOJI0EMOB)

16.12

TICbMEHHBIN KOHTPOJIb

30.

OOmas xapaKTepuCTHKa
bieMeHToB VA-rpynmsl. A30T,
pactipocTpaHeHHe B pUpPOJE,
(bu3nUecKue U XUMHYECKHe
cBoiicTBa. KpyroBopot a3ora B

[IpUpPOJIE.

21.12

CaMOOIIeHKa C
HCITOJIb30BAHUEM

«OLIEHOYHOTO JINCTaY

31.

AMMUaK, ero Gpu3HYecKue u
XMMHYECKHE CBOWCTBA,
rmosrydeHue u npuMmenenue. Conn

AMMOHHMS.

23.12

'Y CTHBII OIIpocC

32.

[IpakTnueckas padora Ne3.
[lony4yenne aMmuaka,

11.01

[IpakTidaeckas pabora




M3y4YEeHUE €ro CBOMCTB.

33.

A30THas KHCJIOTa, e€ (hu3nveckue
11 XUMUYECKHE CBOICTBA.

HurpatsL.

[e=y

13.01

CaMOOIIeHKa C
HCITOJIb30BAHUEM

«OIIGHO'-IHOI‘O JIUCcTa»

34.

cnosnib30BaHNE HUTPATOB U
COJIENl aMMOHHS B Ka4€CTBE
MUHEPATBHBIX YI00pEHUIA.
XUMHUYECKOE 3arpsI3HEHHE
OKpY>Karollen cpeibl
COCIMHEHUSIMU a30Ta.

18.01

CaMOOIIeHKa C
HCITOJIE30BAHUEM

«OIIGHO'-IHOI‘O JIMcTa»

35.

docdop, ammoTpornHbie
Moaudukanuu dochopa,
(bu3nUecKue U XUMHYECKHE

CBOICTBA.

20.01

'Y CTHBII onpoc

36.

Oxcun pochopa(yY) u hochopHasdt
KHCIIO0Ta, GU3NUECKUE U
XHMMHUYCCKHUE CBONCTBA,
nonydenue. Mcnonb3oBanue
(dbocdaros B KauecTBe

MUHEPAJIbHBIX YI00peHUi.

[e=y

25.01

IIrucbMEHHBIH KOHTPOJIb

37.

Yraepol, aJuloTpOIHbIE
MOTU(UKAIINH, PACTIPOCTPAHEHHE
B nipupoje, pusndyeckue u
XUMHUYECKHE CBOMCTBA.

AncopOLus.

27.01

'Y cTHBIN onpoc

38.

OKcuapl yriepojaa, ux
(bu3nUecKue U XUMHYECKHe
CBOICTBA, IIOJly4E€HUE U
npumeHeHue. [IpakTuaeckas
pabota Ned. [Tomyduenmne
yriekucioro raza. KauecrseHHas

peakius Ha KapOOHAT-HOH.

0.5

01.02

[IpakTuueckas padora




39. 1 03.02 CaMooI1IeHKa ¢
'VrojbHas KUCIIOTa B €€ COJH, UX MCIIO0JIb30BAHHEM
(u3NUeCKre U XUMHYECKHE «OLEHOYHOrO JIHCTa»
CBOICTBA, IOJy4YECHUE U
npuMmeHeHue. KauecTBeHHast
[peakIs Ha KapOOHAT-HOHBI.

40. [lepBOHaYATBLHBIC TIOHATHUS 00 1 08.02 CamooIieHKa ¢
OpraHUYECKUX BEIIECTBAX KaK O HCIIOJIb30BaHUEM
COeTMHEHUSIX yraepoaa. Ux «OIICHOYHOTO JINCTA»
COCTaB U XUMHUYECKOE CTPOCHHE.

41, Moustie 0 GHONOMMYCCKH 1 10.02  [YcrHbIi ompoc
BaYKHBIX BEIIECTBAX: KHUPaX,

OemnKax, yriaeBoaax — M UX POJIn
B JKM3HH YeJIOBEKa.

42. Kpemuuii, ero ¢pusndeckue u 1 15.02 CaMOOIIeHKa C
XUMUYECKHE CBOICTBA, HCIIOJIb30BaHUEM
[OJIyuYeHUE U TPUMEHCHUE. «OI1EHOYHOTO JIUCTa»
CoenHEHUs KpeMHUS B
npupojae.Baxueimue
CTPOUTEIHHBIC MaTEPHAIIBI:

KepaMHKa, CTeKJIO, IIEMEHT,
0ETOH, JKEJIe300€TOH.

43. OO01ue npeacTaBacHus 00 1 17.02 CaMoolLIeHKa C
okcuge kpemHus(I'Y) u KCII0JIb30BaHUEM
KpeMHHEBOU KucioTe. CHINKATEHI, «OLIEHOYHOTO JINCTaY
X MCITOJIb30BaHUE B OBITY,

MEUIIMHE, TIPOMBIILICHHOCTH.

44, [paxTieckas pabota Ne 5. 1 22.02  |lIpaktuyeckas paboTa
Perenue
PKCIIEPUMEHTAIBHBIX 3aja4 110
TeMe «BakHeie HeMeTauTbl 1
X COCTUHCHHMS

45.  |Ypok 06o0meHus u 24.02 |CamoolieHKa ¢




CHUCTEMATHU3alINH 3HAHUH 110 TEME:

HemeTams 1 ux COCIMHCHUS.

HMCITOJIb30BAHUECM

((OI_ICHO‘-IHOFO JMcTa»

46. KoHTponmbHas paboTa 1Mo TeMe: 01.03  [KontponbHas pabora
Hemertanmnbsl 1 uX coeAMHEHHS.

47, OO01mas XxapakTeprucTHKa 03.03 CamMoorieHKa ¢
XUMUYECKUX JIEMEHTOB — MCIIOIb30BAaHUEM
METaJUIOB HA OCHOBaHHUHU MX «OLEHOYHOTO JIUCTa»
MOJIOKEHHUS B TIEPHOINICCKON
cHCTEME XMMUYECKUX SJIEMEHTOB
/. . MenneneeBa u cTpoeHUs
aToMOB. CTpOEHHE METaJIIOB.

48. DNEKTPOXUMHIIECKHIT PSIJT 09.03  |YcrHBIH ompoc
HapsHKEHUH METaJLJIOB.

DU3NYECKUE U XUMUYECKHE
CBOMCTBA METAJLIOB.

49. O0mre crocoOBI OTyYeHUS 10.03 CamMoorieHKa ¢
MeTasuioB. [loHsTHE O KOppO3UN MCIOIb30BaHUEM
METaJUIOB U OCHOBHBIE CTIOCOOBI «OLEHOYHOTO JIUCTa»
3alUTHI OT KOPPO3UH.

50, |Crmassr (cTanb, UyryH, 15.03  [[ucbMeHHBIH KOHTPOIb
IopatoMuHUi, OpOH3a) U UX
[PUMEHEHHUE B OBITY U
[TPOMBIIIJICHHOCTH.

oL L{eo4HBIC METAILIIBI. 17.03  |Camoouenxa c
Haxoxenue B mpupoe. MCII0JIb30BaHUEM
duznueckre 1 XUMUIECKHE «OLEHOYHOTO JINCTa»
CBOICTBa (Ha MpUMepe HATPHUA U
KaJTHS).

52. 22.03  [[TucbMeHHBII KOHTPOJIb

OKCI/IJIBI W TUAPOKCUIBI HATPUA U

KaJIHs. HpI/IMeHeHI/Ie IICJIOYHBIX




METAJIOB M MX COEINHECHHUIA.

53. [LlenouHO3eMETbHBIE METAJLIBI. 1 0 24.03 CaMoOoOIIeHKa C
Haxoxenue B mpupose. HCIIOJIb30BaHUEM
Dr3uYECKUEe U XUMUYESCKHE «OI1EHOYHOTO JIUCTa»
CBOMCTBA MarHus M KajbIlUs.

54. Baxnelime coe fuHEHUSA 1 0 05.04 CaMoOoOIIeHKa C
KaJTbIUs (OKCUJT, THIPOKCHUI, HCIIOJIb30BaHUEM
COJIH). «OI1EHOYHOTO JIUCTa»

55. 1 0.5 07.04 CaMOOLICHKa ¢
PKécTkoCTh BOIBI U CITIOCOOBI €6 MCITI0JIb30BAHUEM
ycrpanenust. [Ipaktiudeckast «OLEHOYHOTO JIHCTay
pabota Ne6. XK€cTtkocTs BOIBI 1
METOIBI €€ YCTPAHEHUS

56.  |Bpmumcnenus o YpaBHEHUSIM 1 0 12.04 CaMOOIIeHKa C
XUMUYCCKUX PEaKIIHi, eCIi OJUH HCIIOJIb30BaHUEM
13 pEareHTOB J]aH B BUIE BOJTHOTO) «OI1EHOYHOTO JIUCTa»
[pacTBOpa ¢ U3BECTHOM MaccoBOM
JT0JIeH.

S7. | Amovmamii. TTomoxkenye B 1 0 14.04  [IpakTudeckas padora
[IEPUOTHUECKON CUCTEME
XUMUYECKUX 3eMenToB /1. M.

MeHeneeBa, CTPOCHHE aToMa.
HaxoxneHue B npupoJe.
DuznyecKkue U XUMHISCKHUE
CBOICTBA.

58. AM(oTepHBIEC CBOWCTBA OKCH/JIA U 1 0 19.04 CaMOOIIeHKa C
TUAPOKCHIA ATFOMUHUSL. HCIIOJIb30BaHUEM

«OIEHOYHOTO JIUCTa»
59. 1 0 21.04  [TecrtupoBaHue

Kenezo. Ilomoxenue B
[EpUOANUYECKOM cUCTEME
XUMUYECKUX deMmeHToB /1. W.

MeHeneeBa, CTpOCHHE




aToma. Haxoxxienue B mpupoe.
Ddusnyeckue 1 XUMHUYECKUE
CBOIICTBA.

60. OKCHJTbI, THPOKCHITB 1 COITH 1 26.04  [[lucbMeHHBII KOHTPOJIb
xene3a(ll) u xenesa(1ll).
61. IMpaxTieckas pabota Ne 7. 1 28.04  [[Mpaktuueckas pabora
Pemenue
PKCIICPUMEHTATLHBIX 33714 10
Teme «BaxxHelIre MeTaJlIbl U UX
B
COCIUHEHU
62. [Tpaxtiueckas paGota Ne 8. 1 03.05 [[Ipaktuyeckas padboTa
Pacrio3HaBaHHe HEOPTAHUICCKUX
BEIECTB C IIOMOIIBIO
KaueCTBEHHBIX PEAKIHi Ha HOHBI.
63. Pemenne 3a1a4 Ha BEIYHUCIICHHS 1 05.05 CaMOOIIeHKa C
[0 yPaBHEHUSIM XUMUYECKUX HCIIOIBb30BaHUEM
KIIAH, €CIIM OJUH U TeHTOB «OLIEHOYHOT O JIUCTA)»
ea €CIIU O, 3 pEareHTo O1EHOYHOI0 JUCTA
aH B M30BITKE WUIIH CONCPIKHUT
MIPUMECH; MacCOBOH JI0JTH BBIXO/1a
[IPOYKTA PEAKIIHH
64. 'Ypok 00001meHus 1 1 10.05 CaMOOIIeHKa C
CHUCTEMATU3ALMU 3HAHUH 110 TEME: HCII0JIb30BAHUEM
MeTabl ¥ UX COSIUHEHHUS. «OLIEHOYHOTO JIUCTA)
65. KoHTposTbHast paboTa Mo TeMe: 1 12.05 |KonTponbHas pabora
MeTabl ¥ UX COSIUHEHHS.
66. 1 17.05 |YcrHblii onpoc

BenectBa 1 MaTepuaibl B
MOBCEHEBHOM KU3HH YeJIOBEKA.
Xumus 1 310poBbe. bezonacHoe
MCITOJIb30BaHUE BEIIECTB U

XUMUYECKUX PEAKIUI B




OBITY.

67. |OcHOBBI 3KOMOrHUECKOIT 19.05  [Yernpiit ompoc
rpaMOTHOCTH. XUMHYECKOE
3arpsa3HeHue OKpyKaromei
cpenbl. Posib XuMuu B pelieHun
5KOJIOTMYECKHX MPOOIIEM.
68. 24.05  |KonrpoasHas paboTa

HTorosas arrecTanyd 1o XuMnuun

33 KypC OCHOBHOM IIKOJIBI
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