HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no xumuu ig oOydaromuxcst 8-9 KJIacCOB COCTaBJI€Ha Ha OCHOBE
TpeboBanuii K pe3ynbraTaM OCBOCHHUS OCHOBHOM 0Opa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
olmiero obpaszoBaHus, MpeACTaBIeHHbIX B DelepalibHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJApTe OCHOBHOTrO oOmero oOpa3oBaHusA, € Y4ETOM paclpeieiCHHbIX 10 Kiaccam
poBepsieMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTeNbHOI MPOrpaMMbl
OCHOBHOTO 0oO0miero o0pa3oBaHMs M 3JEMEHTOB  COJCP)KaHHs, IPEACTABICHHBIX B
YHuBepcaabHOM KoIu(pUKaTope MO XMMHH, a Takxke Ha ocHoBe llpumepHON mporpaMmbl
BOCIIUTAHHUS OOYYAIOIIUXCS TPU TOJYYEHHUU OCHOBHOTO O0IIero oOpa3oBaHUsS U C y4ETOM
Konnenmnuu npenojaBanus yueOHOro npeamera «XuMHs» B 00pa30BaTeIbHBIX OpPraHU3ALMIX
Poccuiickoit @eneparum, peaau3yonX OCHOBHbIE 00IIe00pa3oBaTeNbHBIE MPOTPaMMbl (YTB.
Pemennem Komnernn Munnpocsemenus Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUS»

Bknan yueGHoOro mpenmera «XuMHs» B JIOCTHXKEHHE LeJled OCHOBHOIO OOLIEero
o0Opa3oBaHusl OOYyCJIOBJIEH BO MHOIOM 3HAa4€HMEM XUMHYECKOM HAyKM B IIO3HAHUU 3aKOHOB
OpUPOJBl, B pa3BUTHM IPOU3BOAMTENBHBIX CHUJ OOLIECTBA W CO3JaHMM HOBOH 0a3bl
MaTepUaIbHOU KYJIBTYPBI.

XHMHS KaK DJIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK PACIPOCTPAaHUIIA CBOE BIMSIHUE Ha BCE
00J1aCTH 4€JIOBEUYECKOI0 CYILECTBOBAHUS, 3aJajla HOBOE BUJECHHE MHpA, CTajga HEOTHEMIIEMBIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHUEM JKU3HU OOILIECTBA: 3HAHHE XMUMUHU
CIIY’)KAT OCHOBOW Uil (OPMHUPOBAHUS MHUPOBO33PEHHUS 4YENOBEKA, €ro MPEACTaBICHUH O
MaTepHaIbHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHUEH MpeICTaBIECHHS O
B3aMMOIIPEBPALICHUSX SHEPruM U OO0 HBOJIIOLMM BELIECTB B IPHUPOJEC; COBPEMEHHAS XUMUS
HalpaB/ieHa Ha pelleHue TI100adbHbIX MPOOJeM YCTOHYMBOTO Ppa3BUTUS 4YeEJIOBEYECTBA —
CBIDHEBOHM, OJHEPreTUYECKOW, TMHIIEBOH M  SKOJOTWYECKOH  Oe30macHOCTH, MpolieM
3/1paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3Hau€HUS XHWMHU B JKU3HM OOIIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XUMHUUYECKOr0 00pa3oBaHus. B miaHe conuanu3anuu OHO SIBISETCS OJHUM U3
ycIIOBUM (POPMUPOBAHUS MHTEIJIEKTA JIMYHOCTU M TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XHMMHUYECKHE 3HaHHMS HEOOXOOUMBl [UIl NPUOOpPETEHHS
OOLIEKYJIbTYpPHOTO YPOBHSI, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOpa3HOM KHM3HM OOIIEeCTBAa, [UIS OCO3HAHMS BAXXHOCTH Pa3yMHOTO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO IPYTUX, K OKpYXKAIOUIeH MpUpOIHON cpere, Uit
IrPaMOTHOIO MOBEJEHUS IIPHU UCIOIb30BAaHUH PA3JINYHBIX MAaTEPUAIOB U XUMUUECKUX BEUIECTB B
ITOBCEJHEBHOM KU3HH.

Xumuueckoe oOpa3oBaHME B OCHOBHOW IIKOJIe SIBJIsiETCS 0a30BBIM MO OTHOUIEHHIO K
cucTeMme oOIIero XuMuYeckoro oopazoBanus. [1o03ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yeT NpuUCylIHe oOLeMy XMMHUYECKOMY OOpa30BaHUIO KIFOYEBBIE IIEHHOCTH, KOTOpHIE
OTpakalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M WHJMBUIYyaJbHBIE MOTPEOHOCTU. ITUM
OTIpeNieNsIeTCsl CYIIHOCTh O0IIeil cTpaTernu oO0y4eHus, BOCIUTAHUSH Pa3BUTHS OOy4aromuXcs
CpelCTBaMU y4eOHOro npeameTa « XuMus».

N3yuenne npenmeta: 1) cnocoOCTBYeT peanu3aluyd BO3MOXKHOCTEH I caMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPHl JUYHOCTH, €€ 00IIeil u (HyHKIIMOHATBLHON TPAaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHOM y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAIbHBIX M UCCIIEA0BATEIbCKUX YMEHUH,
HEOOXO/JMMBIX KaK B IOBCEAHEBHOM JXKU3HU, TaK U B NPOPECCUOHATBHON MAEATENbHOCTH; 3)
3HaKOMHUT CO crieln(UKON HAYYHOTO MBIIIEHUS, 3aKJIa/IbIBA€T OCHOBBI 1I€JIOCTHOTO B3TJIsSAa Ha
€IMHCTBO TPHUPOJABI U YEJOBEKAa, SIBJISETCS OTBETCTBEHHBIM JTalioM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTHM  MOJAPOCTKOB; 4)  cmocoOcTByeT  (HOpMHPOBAHUIO
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LIEHHOCTHOTO OTHOLICHMs K €CTECTBCHHO-HAYYHBIM 3HAHWAM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIa/Jl B 9KOJIOTHUECKOE 00pa30BaHUE IIKOJIHLHUKOB.

Ha3BaHHble HampaBieHUs B 00Y4EHUH XMMHUU 00€CIIeUnBaIOTCs Cieln(UKOi coaepxKaHus
npeaMeTa, KOTOPBIA SBISIETCS MEJarornyecku aJaanTHPOBAaHHBIM OTpakeHHEM 0a30BOW HayKu
XUMHH Ha ONPEICIEHHOM dTane €€ pa3BUTHS.

Kypc XuMuM OCHOBHOW MIKOJBI OPHEHTUPOBAH HA OCBOCHHE OOYYAIOIIMMHUCS OCHOB
HEOPraHMYeCKOW XHUMHUM U HEKOTOPbIX IOHATUH M CBEJCHMH 00 OTIENbHBIX OOBEKTaX
OPraHUYECKON XUMHH.

CrpykTypa colepxaHus npeamera copMupoBaHa Ha OCHOBE CUCTEMHOIO IOJAX0/a K €ro
uzydyeHnto. CopepxaHMe CKJIaAbIBAETCSI U3 CUCTEMBI IOHATUH O XMMHUYECKOM JJIEMEHTE U
BEIIECTBE M CHCTEMBbl IMOHATUH O XUMHUYECKOW peakiuu. O6e 3TH CcHCTEeMBbl CTPYKTYPHO
OpraHU30BaHbl 110 IIPUHIUIY [I0CIEA0BATEIBHOIO Pa3BUTUS 3HAHUN HAa OCHOBE TECOPETUYECKUX
IIPEJICTaBICHUA PpPAa3HOIO YPOBHSA: AaTOMHO-MOJIEKYJSIPHOIO YYE€HHs KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBH:A llepuonnueckoro 3axona [[. M. MenneneeBa Kak OCHOBHOI'O 3aKOHa
XUMHH, YYE€HUS O CTPOCHHMHM aroMa M XMMHUYECKOH CBSI3U, IPEJICTaBICHUH 00
ANEKTPOJUTUYECKONM  TUCCOLMAlMU  BEIECTB B  pacTBoOpax. TeopeTMdeckue 3HaHUSA
paccMaTpUBAIOTCSI HA OCHOBE OHMIIMPUYECKH IIOJYYEHHBIX M  OCMBICIEHHBIX (DaKToB,
Pa3BUBAIOTCS TOCIIEIOBATEIBHO OT OAHOTO YPOBHS K IPYrOMY, BHITIOJHSS (YHKIIUU OOBSICHEHHS
U IPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH IPAKTUYECKOIO INPUMEHEHUS U
IIOJIy4EHUS U3Y4acMbIX BEILIECTB.

Takast opraHuzanusi cojep)KaHHs Kypca CIOCOOCTBYET NpPEACTaBICHUIO XHMHYECKOM
COCTABJISIIOIEH HAay4HOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NpHpOAbl. TeM caMbIM
o0ecrneynBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYaOLIMXCS LIEHHOCTHOI'O OTHOLIEHUS K
Hay4HOMY 3HAaHHMIO M METOJAaM II03HaHUS B HayKe. Ba)kHO Takke 3aMETUTh, YTO OCBOCHHE
COJIEp)KaHUsl Kypca IPOUCXOOUT C IPHUBJICUEHUEM 3HAHUNW M3 PaHEE M3YYEHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kiaacey.

Heau nzyvyenus yueOHoOro npeamera « XuMus»

K HampaBieHuto MNepBOCTENEHHOW 3HAUYMMOCTH TMpH pealu3aluu 00pa3oBaTeIbHbBIX
¢byHkuil npeamera «XUMHS» TPAaJULIUOHHO OTHOCIT (OpMHpOBaHME 3HAHUM OCHOB
XMMHUYECKON HAayKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON EATEIIbHOCTH
YyeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyNbTypbl. 3ajada IpeaMeTa COCTOUT B
(GOpMHPOBAHUU CHCTEMBbl XMMHYECKMX 3HAHUM — BaKHEMIIMX (DaKkTOB, MOHATHUH, 3aKOHOB U
TEOPETUYECKHUX IOJIOKEHUH, AOCTYIMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, S3bIKa
HayKM, 3HaHUI O HaydHBIX METOJAX HM3y4YEHHUsS BEIIECTB MU XUMHUYECKHX PEaKLUM, a TAKXKE B
(GbOpMHUPOBAHNUU U PA3BUTUH YMEHUHN U CIIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C IJIAHUPOBAHUEM,
HaOJIIOIGHHEM M TIPOBEJCHMEM XHMMYECKOIO JSKCIEpUMEHTa, COOJIIOJIEHMEM IpaBHII
06e30macHOTo 00paIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

Hapsiny ¢ 3TuM nienu u3ydeHus npeaMera B MporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TMPUOPUTETOB B CHCTEME OCHOBHOro o0Omero oOpa3oBanus. CeronHs B
o0pa3oBaHMM 0CO00 3HAYMMON MNPHU3HAETCS HAMPABICHHOCTh OOy4YeHHs Ha pa3BUTHE U
CaMOpPa3BUTHE JIMYHOCTH, (POpMHUpOBaHHE €€ HWHTEIUIEKTa W o00meld KynbTypel. OOyueHue
YMEHHUIO YYUTBCS M MPOAOJDKATh CBOE OOpa3OBaHHE CAMOCTOSITENIBHO CTAHOBHUTCS OJHOM U3
BaXHEHIINX QYHKIMHA yueOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM Ipy M3Y4YEHHMM NpPEAMETa B OCHOBHOM ILIKOJIE JOMHHHUPYIOIIEE 3HAUECHUE
MpUOOpPEH TaKKe LETH, KaK:

e hopMupOBaHNE HMHTEIJIEKTYalIbHO DPAa3BUTOH JIMYHOCTH, T'OTOBOM K €aM0OOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;



e HANIPABJICHHOCT, ~ OOy4eHHs HA  CHCTEMaTH4YecKoe MpHUOOIIEHHE  yJamuxcsl K
CaMOCTOSITEIBHOM MMO3HABATCIILHOU ACATCIIbHOCTH, Hay4YHbIM METOJaM II0O3HaHHA,
(GOpMUPYIONIM MOTHBALIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHH;

e oOecrieueHre yCIOBHM, CIIOCOOCTBYIOIIMX TNPHOOPETEHHIO OOY4YarOIMIMMUCS — OIBITa
Pa3HOOOpa3HOIl AEATENTPHOCTH, MO3HAHHUSA M CaMOIO3HAHMS, KIFOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAYCHUEC IJIA PA3JIMYHBIX BUAOB ACATCIbHOCTH,

e hopMHpOBaHHE YMEHHH OOBSICHATH M OLCHUBATh SIBICHUS OKPYXAIOLIETO MHUpa Ha
OCHOBAHWH 3HAHUM U OIlbITA, MMOJTYYCHHBIX IMTPU U3YUCHUHN XUMHU,

e (hopMHpOBaHHE y OOydYaIOMUXCS T'YMaHUCTUYECKUX OTHOLICHWH, TOHWMAHUS IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKH 3KOJIOTMYECKH IIETIECOO0Pa3HOTO MOBEACHHS B OBITY H
TPYIOBOM IESTENBHOCTH B LIENSAX COXPAHCHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOM
cpensl;

e Pa3BUTHE MOTHBAIMN K 00YyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITMTAHHIO Ha
OCHOBE YCBOCHMs OOIIECUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduiIs 1 HANPABIEHHOCTH JANBHEHINEr0 00ydeHUs.

Mecto yyeOHoro npeamera « XuMusi» B yueOHOM IIaHe

B cucreme oOmero o0pa3oBaHus «XUMHS» TpU3HAHA O00s3aTeIbHBIM  y4eOHBIM
OpEeIMETOM, KOTOPBIM BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HbIE
IIPEIMETBD».

Y4eOHbIM TUIaHOM Ha e€ u3ydeHne OTBeeHO 136 yueOHbBIX YacoB — 10 2 4. B HEJEIO B §
1 9 Kjlaccax COOTBETCTBEHHO.

COAEPXAHHUE YYEBHOI'O ITPEIMETA

8 KJIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posb Xxumum B Xu3HM 4YenoBeka. Tema w BemectBa. dusznueckue
CBOMCTBA BEILECTB. ArperarHoe cocTosiHue BemiecTB. [IoHATHE 0 MeTo/laX MO3HAHUS B XUMMHU.
XuMus B cucteme HayK. HucTsle BemecTBa U cmecu. CriocoObl paszielieHus cMecei.

ATOMBI M MOJEKYIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[TpocThie 1 CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKMX 3JEMEHTOB. 3aKoH
MIOCTOSTHCTBA COCTaBa BemiecTB. OTHOCHTEbHAS aToOMHasi Macca. OTHOCHTENbHAS MOJICKYJIsIpHAs
Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COEIMHEHHH.

Ou3nueckne W XUMUYECKHE SBJICHUS. XUMHUYECKas peakuuss W e€ TpU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BEIEeCTB. XUMHUUecKUe ypaBHeHUs. Kimaccupukanus XMMUYECKUX peakiui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHA).

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCYAOH, ¢ MpaBUiIaMHu pabOThI B
naboparopun U mnpuémMamu oOpalleHus C JabopaTOpHBIM O0OpYIOBAaHUEM; H3yYEHHE U
onucaHue pU3MYECKUX CBOMCTB 00pa3l0B HEOPraHUYECKHX BEIIECTB; HAOMIOAeHNE (PU3NUECKIX
(maBeHME BOCKA, TassHUE JIbJIa, PACTUPAHUE caXxapa B CTYINKE, KATICHHE W KOHJICHCAIIHS BOJIBI)
U XUMHUYECKUX (TOpeHHE CBEeuH, NMPOKATUBAaHME MEIHOW IMPOBOJIOKH, B3aUMOJIEHCTBUE Meja C
KHCJIOTON) SIBTICHHU, HAOIIOJCHHE M ONHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX DPEaKInit
(pa3noxeHue caxapa, B3aMMOACUCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pasiokKeHHe
ruapokcuaa menu(Il) mpu nHarpeBanuu, B3aumojieiicTBue xene3a ¢ pactBopom coiu meau(Il));
u3ydeHre crnocoOoB pasjienieHusi cMecel (C MOMOIIbI0 MarHUTa, (PUILTPOBAHUE, BHITIAPUBAHHE,
TUCTUJUISIIMS, XpomaTorpadus), MPOBEIECHWE OYUCTKH TIOBApPEHHOW COJIM, HAOIIOJIeHWe |
ONKCAHHE PE3yJIbTATOB MPOBEIEHHS OIbITA, WUIIOCTPHPYIOLIETO 3aKOH COXPAHEHUS MAaccChl;
CO31aHHE MOJIETIe MOJIeKYJI (IIapOCTEP>KHEBBIX ).

Baskneiiiue npeacTaBUTe M HEOPraHUYECKHUX BelEeCTB
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Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopom — 37I€MEHT M MPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoze, Gu3nuecKkue U XMMHUECKHUe CBOMCTBA (peaKinu TOPCHHS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl MONydeHHUsI Kuciaopojga B Jjaboparopuu u
MPOMBIIICHHOCTH. KpyroBopot kucinopoaa B npupojae. O30H — auioTponHas MOAUQpUKAIUs
KHCIJIOPOJa.

TernnoBoil 3ddekT XUMHUYEeCKOH peakiuu, TEePMOXUMHYECKHE YpaBHEHHS, HK30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocTtoe BemecTBo. HaxoxkneHue Bomopola B HpPUPOJAE,
dbuznYecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus. KucioTsr u comnu.

KonuyectBo BemectBa. Moisib. MoinsipHas Macca. 3akoH ABoraapo. MosspHblid 00bEM
razoB. Pacyérel 10 XMMUYECKUM YPABHECHUSIM.

®usnueckue cpoiicTBa Bonabl. Bonma kak pactBoputens. PactBopbl. Hacelmennesle u
HEHACBIIICHHBbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje.MaccoBasi J0Jis BEIECTBA B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poibp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kimaccudukamuss oxcuios:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHUJIOB (MEXIyHApoaHas M TpuBHaJbHAsH). DU3NUYECKHE W XUMHUYECKHE CBOWCTBA OKCHIIOB.
[TonyyeHnue okcuaoB.

OcHoBanms. Krnaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknarypa ocHoBaHU# (MeXAyHapoaHas W TpuBUaibHas). DU3NUECKHE U XUMUYECKUE
CBOMCTBA OCHOBaHUU. [losryueHnre oCHOBaHMMN.

Kucnotel. Knaccudukanuss kucinor. HomeHkiaTypa KHCIOT (MEXIyHapoaHas H
TpuBHasIbHasA). PU3HUECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psiy aktuBHOCTH MetauioB H. H.
bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa conedl (MeXIyHaponHas U TpuBHaibHas). Dusnueckue u
XAMHUYECKHE cBOMCTBa coiiel. [lomyduenue comnen.

['eneTndeckast CBA3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COCTMHEHUM.

XUMHUYECKUN SKCHEPUMEHT: KAaYeCTBEHHOE ONpPENENIEHuE COJEpKaHUsl KHUCIOpoaa B
BO3/yX€; MOJy4YeHHe, CoOOMpaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB KHUCIOPO/1a; HAOI0IeHUe
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUSI BO3HUKHOBEHHMS M MPEKPAIICHUS TOPEHUS
(mokapa); O3HAKOMJICHME C OO0pa3laMd OKCHIOB W OIHMCAHHE WX CBOWCTB; IOJYYCHHE,
coOupaHHe, pacro3HaBaHHME U H3YYCHHE CBOWMCTB BOAOpoAa (TOpeHHue); B3aMMOJCHCTBHE
Bozopoaa ¢ okcugoMm Menu(Il) (Bo3MOXHO HCMOIB30BaHHME BHUICOMATEPUAIOB); HAOIIOJCHUE
00pa3110B BEIIECTB KOINYECTBOM | MOIIb; HCCIeI0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB C
pa3IMYHON PaCTBOPUMOCTBIO; MPUTOTOBICHHE PACTBOPOB C ONPEACIEHHOW MAacCOBOM J0JIEi
pacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBHE BOJABI C MeTaUIaMH (HATPHEM M KaJbIHEM)
(BO3MOYHO HCIIOJIb30BAaHHE BHIEOMATEPUAIIOB); ONpPEEIEHUE PACTBOPOB KHUCIOT U ILIEI0YEH C
MOMOIIBI0 HMHJUKATOPOB; HKCCIEAOBaHUE OOpa3lOB HEOPTaHUYECKUX BEIIECTB PAa3TMYHBIX
KJIacCOB; HAaOIOICHUE M3MEHEHHs OKPAacKH HHIUMKATOPOB B PAcTBOpaxX KUCJIOT U ILEJIOYeil;
n3ydeHue B3aumojencTBus okcuaa Mmenu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJUlaMH, PeaKIui HeWTpalM3alliy; IMOJyYeHHWe HEPACTBOPHMBIX OCHOBAaHWM, BBHITECHEHHE
OJIHOTO MeETajila JIPYTMM W3 pacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIbHBIX 3aJ]ad M0 TeMe
«BaxHenmme KJ1acchl HEOPTaHUYECKUX COETUHECHHIN.

Ilepuoauyecknit 3akon u Ilepuoaunyeckas cucrema xumuuyeckux djiemenros /[l U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIACCU(DUKAITUN XUMUIECKUX dJIEMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOr€Hbl, WHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.
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[Tepuoanueckuit 3aKO0H. [Tepuoanueckas CUCTEMa  XUMHYECKHX 3JIEMEHTOB
. U. Menneneesa. Kopotkoneproanas u niuHHONIeproaAHas Gpopmsl [lepuonudeckoil cucremsl
xumuueckux snaeMmeHToB . W. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKHI CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenne aromoB. CocraB atomMHbIx snep. HW3orombl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMUYECKHX 3JIeMeHTOB [leproaudeckoil CUCTEMBI
H. . MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO JJEMEHTA [0 €ro IOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs PAInyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOWCTB IO IpymmaMm M mnepuojaaMm. 3Hadenue llepuoamdeckoro 3akoHa u
[lepnonnueckoid cUCTEMbl XMMHMYECKUX 3JEMEHTOB /I Pa3BUTHS Hayku M npaktuku. [[. M.
MenpeneeB — y4€HbIN U TPakKAaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HENOoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHAas CBS3b.

Crenens okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Iporeccsl okucneHus
¥ BOoCcCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIIH.

XVUMUYECKUN OSKCIIEPUMEHT: H3Yy4eHHE OOpa3IOoB BEIIECTB METAIJIOB W HEMETAJIOB;
B3aUMOJICCTBUE TUJIPOKCUIA IIMHKA C PACTBOPAMHU KHUCJIOT W IIEIOYEH; MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3lioKEHUs, COCTUHECHHS ).

MexnpeaMeTHbie CBSI3H

Peanm3zanust MeXIpeIMETHBIX CBSI3€H MPU M3YYCHHH XMMHU B 8 KJIacCe OCYIICCTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUMOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CHUHTE3, KIaccu(duKanus, MNEPUOJUYHOCTh, HAOIIOICHNE, DSKCIIEPUMEHT, MOJICIUPOBAHHE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIeCTBa, ra3, (U3WYECKHUE BEIUYHHBI, CAMHUIIBI U3MEPEHHS, KOCMOC, TIIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaANbl, TOpPHBIE TOPOIBI, MOJIE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXumMHUyecKas peakuus

Ilepnonnueckuit  3akoH.  Ilepmoamueckas  cucTeMa  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. CtpoeHre aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOMOB, KAJIMs, KaJIbIUd M HUX COCIMHEHUA B COOTBETCTBHM C
MOJIO’KEHUEM BJIEMEHTOB B [leproanueckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CTpoeHue BemIeCTBA: BHJbl XUMHUYECKOW CBA3U. THUMNBI KPUCTAUIMYECKHUX PEHIETOK,
3aBHCUMOCTb CBOWCTB BELIECTBA OT THUMA KPUCTAJUIMYECKOW PEIIETKHM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB (MEXIyHApOIHAs W
TpUBHAJIbHAS). XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCIMHEHUN, TEHETUUECKas CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XUuMHYECKUX pPEaKIUidi 10 Pa3IMIHBIM MPU3HAKaM (TI0 YHUCIY U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy d(h(dexTy, Mo H3MEHEHHIO CTeleHen
OKHCJIEHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYaCTHIO KaTajau3aropa). JK30- H
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHEHHUS.
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[TonsiTie 0 cKOpOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTHMBIX U HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX W TeTeporeHHbIx peakuusax. [lonstue o
XMMHYECKOM paBHOBeCcUH. DaKTOpbI, BIMAIOLIME HA CKOPOCTh XHMHYECKOM peakuuu Hu
M10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHUCINUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLUU, 3JIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocCTaBl€HHE YPAaBHEHUHW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopus 3MEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U He- AIEKTPoJInThl. KaTnoHsl,
aHMOHBl. MeXaHU3M JHUCCOLMAIMM BEIIECTB C PA3JIUYHBIMM BUAAMU XHUMHUYECKOH CBA3H.
Crenenp qucconnanuyl. CUIbHbIE U CIIA0bIe AIEKTPOIHUTHI.

Peakiun moHHoro oOMeHa. YcOBUS NMPOTEKAaHUs PeakUMid MOHHOIO OOMEHa, NOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
IpPEACTaBICHUNH 00 3JIEKTPOJUTHUYECKONW aucconuanuu. KadecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

XUMHUECKUH HSKCHEPUMEHT: O3HAKOMJIGHHE C MOJENSAMHU KpPUCTAJUIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ammasa), CIOKHBIX BEIIECTB
(xnopuga HaTpus); UCCIEIOBaHME 3aBHCHUMOCTHM CKOPOCTM XHMMHUYECKOH peakuuu OT
BO3/ICICTBUS pa3IMUHbIX (PAKTOPOB; MCCIIEOBAHUE JIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB,
npolecca  JAMCCOLMAIMM  KHCIOT, IIenodyed M cosnedl  (BO3MOXKHO — MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPOBEACHUE OINbBITOB, WUIIOCTPUPYIOLIMX MPU3HAKU MPOTEKaHUs peakluil
HOHHOro oOMeHa (oOpa3oBaHME OCajiKa, BbIIEIEHUE Ta3za, OOpa3oBaHHE BObI); OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakUuil (rOpeHue, peakuuu
pa3JIOKEHUs,, COEIMHEHUs); PpaclO3HAaBaHUE HEOPraHWYECKUX BEIIECTB C  IOMOILBIO
KaueCTBEHHBIX peaKLUii Ha MOHBI; pEIIEHNE IKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
crernieHu okucieHus. CTpoeHue M (U3MUYECKUEe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpUMeEpe XJjopa (B3aMMOJCICTBHE C MeTaUlaMM, HEMETaJUIaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelicTBre xJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baknelme Xiaopuabl
Y UX HaXO0XJIECHHE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

CrpoeHne u (u3MYeCKHMEe CBOMCTBA MPOCTHIX BEUIECTB — KUCIOpPOAa U  CEpHI.
AnnoTponHble MOAU(PUKALIMN KUCIOPOJia U cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBOOpPO,
CTpoeHHe, PU3NYECKUE U XUMUYecKue cBoicTBa. OKCUABI Cepbl KaK MPEeACTaBUTEIN KUCIOTHBIX
okcusioB. CepHast kucioTa, (U3NYECKHEe M XMMHUYECKHE CBOMCTBa (0OIIMe Kak MpeacTaBUTENs
KJ1acca KUCJIOT U crienuduuecknue). XMMUUECKHE peaklnu, JIeKaIllue B OCHOBE POMBILIUIEHHOTO
criocoba mosryyeHust cepHoil kucioTel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHas
peakuus Ha cyibgaT-uoH. HaxoxaeHue ceppl M €€ COEIMHEHUH B MpUpoJe. XUMHUYECKOE
3arpsiI3HEHUE OKpYXKAroIleW cpedbl COENMHEHUSMU cepbl (KMCIOTHBIE AO0XKAH, 3arpsi3HEHUE
BO3J/IyXa U BOJOEMOB), CITOCOOBI €ro MPEeA0TBPAICHHUS.

OOmast xapaktepucThka dj1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

A30T, pacnpocTpaHeHue B Hpupoje, Gpusnueckue U XUMHUYeckue cBoiicTBa. Kpyrosopor
azoTa B Ipupoae. AMMHAK, €ro (QU3NYECKMe M XUMHUYECKHE CBOIICTBa, IOJIydeHHUE U
npuMeHenne. Coiau aMMOHHUS, HMX (HU3MUECKHE W XHUMHYECKHE CBOHCTBA, HpPUMEHEHHE.
KauecTBeHHast peakuys Ha MOHbI aMMOHUS. A30THas KHCIIOTa, €€ MolydyeHue, pu3nueckue u
XUMHUYECKHe CBOWCTBa (00IIME Kak MpPEeJCTaBUTENs Kilacca KHUCIOT U crenupuuecKue).
Hcnonp30BaHWe HUTPATOB U COJel aMMOHMS B KadeCTBE MMHHEPAIbHBIX YAOOpEHUH.
XUMHUECKOE 3arpsi3HEHHE OKpPY)KAIoUIeW Cpeabl COeIMHEHHSIMHM a30Ta (KUCIOTHBIE IO,
3arpsi3HEHNE BO3/1yXa, IOYBBI U BOJAOEMOB).



®docdop, amtorpornHbie Mogudukamuu Gocdopa, GU3MIECKHE U XUMHUIECKUE CBOMCTBA.
Oxcun docdopa(V) u dpochopnast kuciora, Gpu3ndeckue U XUMHIECKHUE CBOMCTBA, MOTyUYCHHE.
Hcnonws3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBbHBIX YI0OpEHUH.

OO6mas xapaktepuctuka 31eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

VYraepon, amnoTponHbie MOAW(DUKALMKM, PAaCHpPOCTpaHEHUE B MpHpPOnE, (U3NYECKHE H
XUMHYEcKHe cBoiicTBa. Ancop6uus. Kpyrosopot yrinepona B npupoze. OKcuabl yriaepoza, ux
dusnyecKkue ¥ XUMHUYECKHE CBOICTBa, JCWCTBHE HA JKUBBIE OpPraHU3MBI, TIOTy4YCHHE
U IIpUMEHEHHUe. DKOJOrMYecKue MpoOsieMbl, CBsA3aHHbIE ¢ okcuaoM yriaepoaa(lV); rumotesa
rJ100aTbHOTO TOTEIJICHUsI KIMMaTa; MapHUKOBBIA 3¢ (dekT. YroapHas KHCIOTa M €€ CONH, UX
dbuznyeckne U XMMHUYECKHE CBOICTBa, MoJlyueHHWEe U npuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-HOHBL. Mcob30BaHWe KapOOHATOB B OBITY, MEAWIIMHE, TMPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIHCTBE.

[TepBoHayanpHble MOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIUHEHMSAX YIIepoja
(MeraH, 5TaH, STWUJIEH, AalETWJIECH, 3TAaHOJ, TIUIEPUH, YKCycHas Kuciora). Mx coctaB u
xumuueckoe crtpoeHue. [loHsATHE O OMOJOrMYECKM BaXKHBIX BEILECTBAX: XKHUpax, Oeikax,
yriaeBoJax — W HMX pPOJM B JKU3HH 4YelloBeKa. MarepualbHOE €JUHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWCTBA, MOJYYCHHE U TMPUMEHEHHE.
Coenunenus kpemHuss B mnpuponae. OOmme mnpencraBieHus o0 okxcuiae kpemuusi(IV) u
KpeMHUeBOU kucnore. CUIMKAThI, UX UCIOJB30BaHUE B OBITY, MEIUIMHE, MPOMBIILICHHOCTH.
Baxwneiimme cTpouTenbHbIE MaTepHalbl: KEpaMUKa, CTEKJIO, IIEMEHT, OETOH, >KelIe300eTOH.
[Tpo6GyieMbl 6€30MacHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MATEPUAJIOB B MOBCEAHEBHOM KHU3HU.

XVUMHUYECKUN SKCIIEPUMEHT: H3yuyeHUuEe 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMICTB
COJITHOM KHUCJIOTBI; MPOBEIEHUE KAaYECTBEHHBIX pEaKUWid Ha XJIOPUA-HOHBI U HaONIIO/CHUE
MPU3HAKOB WX TIPOTCKAHUS; OIBITH, OTpaKaromme (QU3NIeCKHe W XUMHUYCCKHE CBOHCTBA
TaJIOTEHOB U WX COCJUHEHHH (BO3MOXHO HCIIOJNIb30BAHHE BHIEOMATEPUANIOB); O3HAKOMIICHHE C
oOpasmamMu XJopu10B (TaJOTeHU]IOB); O3HAKOMJIEHHE C O0Opa3liaMH cephl U €€ COCTMHEHUSIMU
(BO3MOXKHO HCMOJB30BAaHUE BHJIEOMATEPHANIOB); HaONIOJIEHUE Tpollecca OOYTIIMBAaHUS caxapa
MOJ, JCHUCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI, H3YYCHUE XUMHUYECKHUX CBOWCTB
pa30aBIeHHON CEepHOW KHUCIOTHI, MPOBEICHHWE KAueCTBEHHOW peakIu Ha cylnb}ar-uoH u
HaOJII0/IeHue TpHU3HaKa e€ MpPOTeKaHWUs; O3HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBAMHU a30Ta,
dochopa W uX coeauHEHUH (BO3MOKHO HCIIOJIIb30BAHME BHUIEOMATEpHUanoB), oOpa3laMu
a30THBIX M (OCcOpHBIX YAOOpEHMIi; ModydeHHue, coOupaHHe, paclo3HaBaHHE U H3y4EHHUE
CBOICTB aMMHaka; MPOBEJIECHUE KAYeCTBEHHBIX pEaKIHii Ha HMOH aMMOHHUsA U Qochar-uoH u
M3y4eHUEe MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI
C MeJpI0 (BO3MOYKHO UCTOIB30BaHUE BHIEOMATEPUAIIOB); U3YUCHHE MOJIETeH KPUCTAIITMYECKUX
peméTok anMasa, rpadurta, dpymiepeHa; 03HaKOMIIEHHE ¢ TIPOIECCOM aacopOIKU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOra3a; MOJIyuyeHHe, coOHpaHue,
pacro3HaBaHUE M U3y4YE€HHE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBEIeHUE KaYeCTBEHHBIX PEaKIMi Ha
KapOoOHAT- M CWJIMKAT-UOHBl W M3YYCHHE TMPU3HAKOB HX TMPOTEKAHMS, O3HAKOMIIEHHE C
MPONYKIIMEH CHJIMKATHOW MPOMBINIJIEHHOCTH; PEIIEHNE AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«Baxueime HeMeTalIbl U UX COSIUHEHUS.

MeTajibl M MX COETUHEHMSI

OO0mass xapakTepHCTUKa XHMHYECKUX DJIEMEHTOB — METallIOB HAa OCHOBAaHUU HUX
nonoxkenus B [lepuoandeckoi cucreme xuMuueckux sneMeHToB . 1. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
pemeéTka. DIJIEKTPOXUMUYECKUN pPAl HAOpsOKEHW MeTauioB. PU3MYECKME W XHUMHUYECKHUE
cBoiicTBa MeTaiyioB. OOmue crnocoObl MoTydeHusi MeTaioB. [[oHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.



[Ilenounbie MeTauIbl: MoJokeHue B [leproauyueckoil cucTeMe XUMUYECKUX 3JIeMEHTOB /I,
N. MenpaeneeBa; CTpOCHUE UX aTOMOB; HaxXOKJIE€HUE B mpupoje. PU3UYECKUE U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUIBI HATpHsl U Kanus. [Ipumenenue
MICIIOYHBIX METAJJI0B M UX COCAUHCHUM.

[[lenoyHo3emMenbHbBIE METAUIBI MarHUid MW KajdblMil: mnoJsioxkeHue B [lepuogmyeckoii
cucreme xumuueckux snemeHToB . M. MenpneneeBa; CTpOCHME MX aTOMOB; HaxOXICHUE B
npupozae. OU3nyecKue U XMMHUYECKUE CBOWMCTBA MarHus W Kalbliusd. BaxkHeime coenruHeHust
KM (OKCUI, THIPOKCHI, COn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AnmtomMunuii: monoxkenue B Ilepuogumueckoil cucteme xumudeckux siemento JI. U.
MeneneeBa; cTpoeHUE aToMa; HaXOXJAeHUE B npupojie. Puznueckue U XMMHUYECKUE CBOMCTBA
amroMuHMS. AMGBOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnomoxkenne B llepponnueckod  CHUCTEME  XMMUYECKUX  DJIEMEHTOB
. . MenneneeBa; CTpOCHUE aToma; HaxoXKJeHWEe B mnpupoje. dPuznueckue M XUMHUYECKHE
cBoMcTBa xene3a. Okcuasl, TuaApoKcu bl U conu xenesa(ll) u xeneza(lll), ux cocras, cBoiicTBa
Y MOJTyYCHHUE.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C O0Opa3llaMu METalIOB U CIUIaBOB, HX
bu3NYeCKUMU  CBOMCTBAMH; H3Y4YCHHE PpE3yJbTaTOB KOPPO3UH METAIIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOICHCTBHSI OKCHA KAIBIHS U HATPUS
C BOJIOM (BO3MOJKHO MCITOJIb30BAaHHUE BHICOMATEPHAIIOB); HCCIICIOBAHNE CBOWCTB JKECTKOM BOJIBI;
mpoliecca TOpPeHHUsl >Kele3a B KHUCJIOpoje (BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPHUATIOB);
MIPU3HAKOB NMPOTEKaHUs KAUECTBCHHBIX PEAKIIUK Ha MOHBI (MarHusi, KaJabIus, A JIOMUHUS, IIUHKA,
xkenesa(ll) m xeneza(lll), menu(Il)); mabmrogeHme w omMcaHWe MPOIECCOB OKpAIIUBAHUS
IJJaMEHW WOHAMM HATpHs, KaJusg W KaJbIMs (BO3MOYKHO HCIIOJIB30BaHHE BHICOMATCPHUAIIOB);
uccie[oBaHre aM()OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHUIA IMHKA, PEIICHUE
AKCIIEpUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHel e MeTauibl U UX COCAUHECHUS.

XuMus M OKpyKaouas cpeia

HoBbie Marepuasibl U TexHoJIorMU. BelectBa M maTepuanbl B IMOBCEAHEBHOM KWU3HU
yeoBeka. XUMUsS U 3/10poBbe. bezonacHoe UCIoab30BaHNE BEIIECTB U XUMUYECKUX PEAKIIUN B
obiTy. IlepBas momomlp NMPU XUMHYECKHUX OKOTax W OTpaBieHHsIX. OCHOBBI KOJOTHYECKOU
TPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKarollel cpenasl (MpeienbHas JAOomycTuMas
koHIeHTpanus Bemiects — [1/IK). Ponb xuMuu B peieHuN 3K0TOTHIECKIX MTPOOIIEM.

[TpupoaHbie UCTOYHUKHA YTIAEBOAOPOAOB (yrojib, MPUPOJHBINA Ta3, HEPTH), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.

XUMHUYECKUN IKCIIEPUMEHT: U3YUCHHE 00pa3I[0B MaTepHUaJIOB (CTEKJIO, CIUIABhl METAJUIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

Me:xnpeameTHblie CBA3U

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPH M3YYEHUH XMMHUHU B 9 KJacce OCYLIECTBISAETCA
4yepe3 HCIOJb30BaHME KaK OOIMX €CTEeCTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHSATHH,
ABJISIFOLIIUXCSL CHUCTEMHBIMM JUISl  OTJEJBHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.
Peanuzanus MexnpeaMEeTHBIX CBSA3EH MPHU M3yUYEHUM XUMHUU B 9 KJIacce OCYIIECTBIIACTCS uepes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK WU TOHSATUH, SBISIONINXCS
CHUCTEMHBIMU JJISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HayUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHHTE3, KIaccu(UKaIus, TMePUOIUIHOCTh, HAOIIOJCHHUE, OJKCIIEPUMEHT, MOJIEITUPOBAHHE,
U3MEepEeHHe, MOJIETh, SIBJICHNE, TAPHUKOBBIN () PeKT, TEXHOTIOTHS, MaTepPHAIIBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKHI 3apsj, TMPOBOJAHHMKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (HOTODIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUYECKHUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanwe, O6uocdepa, dKOCHCTEMa, MUHEpAIbHBIE YIOOpeHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.
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I'eorpadus: armocdepa, rtumpochepa, MHHEpPaIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HUCKOITa€MBI€, TOIUIMBO, BOAHEIE PECYPCHI

IHHJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenne xumMuu B 9 Kiacce HalpaBlIEHO Ha JIOCTHXKEHHE O0YYarOLMMMCS JTUYHOCTHBIX,
METaIPEeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIMdHOCTHBIE pe3yabTaThl OCBOCHHSI MPOTPAMMBI OCHOBHOTO 0OIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B XO7ie O0yYeHHUsI XUMHUU B €IMHCTBE Y4eOHOMN 1 BOCIUTATEIBHON NESTEIbHOCTH
Opranuzanud B COOTBETCTBHH C TPAAULIHUOHHBIMU POCCHUCKUMHU COIUOKYIbTYPHBIMH U
JlyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHU, TPUHSATHBIMH B OOINECTBE NpPAaBHIAMU M HOPMAMH
MOBE/ICHUA M CIIOCOOCTBYIOT MIPOIECCaM CaMOIIO3HAHUS, CaMOPa3BUTUA U COIUAIHU3AINU
o0ydJarouuxcsi.

JIn4HOCTHBIE PE3yNbTaThl OTPaXKal0T CHOPMUPOBAHHOCTb, B TOM YHUCJIE€ B YaCTH:

IIaTproTHYecKOro BOCIMTAHUS

1) EHHOCTHOTO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HACIIEJIMI0, TMOHUMAHUS 3HAYCHUS] XUMUYECKOW HAyKU B JKU3HU COBPEMEHHOTO
oO01miecTBa, CIOCOOHOCTH BI/IE€Th JOCTOBEPHOUM MHPOpMAIUEll 0 MePeIOBbIX TOCTUKEHUSIX U
OTKPBITHSX MHUPOBOW M OTEYECTBCHHON XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00
YCTpOMCTBE MUpa U OOIIECTBA;

I'pa:knanckoro BocnuTanusi

2) mpeAcTaBlIeHUs O COLUANBHBIX HOPMaxX M MPaBHJIAX MEXINYHOCTHBIX OTHOLICHHH B
KOJUICKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-
HCCIIEIOBATENLCKOM, TBOPUECKON U APYTUX BUAAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIESITENIPHOCTH TPHU BBIMOJIHEHUU yYEOHBIX, TTO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUN
XUMHUYECKHUX SKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aHMOTIOHUMAaHUIO
YW B3aMMOIIOMOIIM B MPOIECCE ITOM Y4eOHOM IeATETbHOCTH; TOTOBHOCTH OIIEHUBATH CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBapHINEH C MO3MIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

LleHHOCTH HAYYHOT'0 MO3HAHUS

3) MUPOBO33PEHYECKUX TMPEJACTABICHUNW O BEHIECTBE U  XUMHUYECKON  peakilud,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIOUIMX OCHOBY JUIS
MOHUMAHUS  CYIIHOCTH HAyYHOM KapTHUHBI MHpa; TNPEICTAaBICHUM 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS NPHUPOAbI, B3AUMOCBS3SX YeJIOBEKa ¢ MPHUPOAHOU CpeloH, O posH
XUMHUU B MIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

4) mo3HABaTENbHBIX MOTHBOB, HAIPABJICHHBIX Ha MOJTYYEHHE HOBBIX 3HAHHI IO XWUMUH,
HEOOXOIUMBIX TSI O0BSICHEHUS HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTenbHON, MH(MDOPMALMOHHOW M YHUTATEIHCKOW KYIBTYphI, B TOM YHCII€ HAaBBIKOB
CaMOCTOSITEIbHOW pa0OThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATypOH, JOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA,

6) uaTEepeca K OOy4YCHHIO W TMO3HAHHUIO, JTI0O03HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M MCCIEAOBATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 310POBbsl

7) OCO3HAaHWS I1IEHHOCTH >H3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 3JI0POBBIM 00pa3 >KW3HMU, OCO3HAHUS TOCIEACTBHA M HEMPHUITHS BPETHBIX
MPUBBIYEK (YHIOTPEOJICHHS aIKOTOJIs, HAPKOTHUKOB, KypEeHHUs ), HEOOXOIUMOCTH COOIIOICHUS
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npaBuj O€30MaCHOCTH MPU OOpAIEeHWH ¢ XMMHUYECKUMH BEIIECTBAMHU B OBITY U pEabHOU
JKU3HHU;
TpyaoBoro BOCIIUTAHUS

8) mHTepeca K MPAKTUYCCKOMY H3YYCHHIO TpodecCHil M Tpyaa pas3iudHOTO poja,
YBaXEHUE K TPyAYy Hpe3yjpTaTaM TPYIOBOM IEATEIbHOCTH, B TOM YHCIE HAa OCHOBE
NPUMEHEHUS TPEIMETHBIX 3HAHUN TIO0 XWMHH, OCO3HAHHOTO BHIOOpa WHIAMBUIYAIbHON
TPACKTOPHUH MPOJIOJIKEHHST 00pa30BaHUs ¢ YYETOM JINYHOCTHBIX UHTEPECOB U CIIOCOOHOCTHU
K XUMHH, OOIICCTBEHHBIX WHTEPECOB M MOTPEOHOCTEH; YCHEImHON NpodecCHOHATBHON
NESTENIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH; TOTOBHOCTh aJalTHPOBAThCA B
npodecCHOHANLHOM cpelie;
IKOJ0TrH4€eCKOro0 BOCIIUTAHUA

9) 9KOJOTHUYECKH IIeJIeCO00Pa3HOr0 OTHOIICHHUS K MIPUPOJIC KaK HCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMs, MOHUMAHUS IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBCHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HAHHUSA IICHHOCTH COOIIOACHUS MpaBUil 6€30MacHOI0 MOBEACHUS MIPH paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIIUAX, YTPOKAIOIINX 30POBBIO U JKU3HU JIIOJCH;

10) cnocoOHOCTH MPUMEHSTh 3HAHUSA, MOTy4aeMble MPU U3YYCHUU XUMUH, IS PEIICHUS
3a7]a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOW, IMOBBIIIECHHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ0B XUMHH;

11) »KOJIOrMYECKOTO MBIIIJICHHUS, YMEHHS PYKOBOJCTBOBAaThCS WM B I[103HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAIIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MmertampeaMeTHBIX pe3yNbTAaTOB BBIACISAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, cucTema,
IIPOLECC, AKCIEPUMEHT MU JIp.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4E€OHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPeAMETOB (pOpMUPOBATH MPEACTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTEIbHbIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY IIJIJAHUPOBAHUIO u OCYIIECTBJICHUIO yueOHOI
JEATEIbHOCTH.

MeranpenmeTHble pe3yjabTaTbl OCBOEHHUS 00Opa30BaTENbHOM MpPOrpaMMbl MO XUMHHU
OTPaXKarOT OBJIAJCHUE YHUBEPCAIBHBIMU [TI03HABATEIILHBIMU JEHCTBUAMU, B TOM YUCIIE:
ba30BbIMH JT0rH4eCKMMH 1efiCTBUSAMH

1) yMeHHEM UCIOB30BaTh MPHEMBI JIOTHYSCKOTO MBIIUICHUS TPH OCBOCHUM 3HAHMIL:
PacKpbIBaTh CMbICII XUMHUYECKUX MOHATUH (BBIIEISATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATh
B3aMMOCBSI3b C JPYTUMHU TMOHSTHSIMHU), HUCHOJIB30BATh MOHATHUS JUISI OOBSACHEHHS OTIENIbHBIX
(akToB U sBJIEHUI; BEIOMPATh OCHOBAHMS U KPUTEPUH JIJIS1 KJIACCU(PUKALMU XUMHUECKHUX BEIIECTB
U XUMMYECKMX pEakKlMif; yCTaHaBIMBaTh MPUUYUHHO-CJIEJICTBEHHbIE CBSI3U MEXIy OOBbEKTaMHU
W3Y4YEHHUSI, CTPOUTH JIOTUYECKUE pacCyKIeHHs (MHAYKTUBHbBIE, NEAYKTUBHbBIE, 110 AHAJOTHUH);
JIeJIaTh BBIBOJIBI U 3aKJIFOUEHHUS;

2) yMeHHeM NPHMEHSTh B MPOIECCEe TO3HAHMS MOHATUS (PEAMETHBIC U METanpeMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B XHWMHH, IPEeoOpazOBbIBaTh IIHPOKO
IPUMEHSEMbIE B XUMHUHU MOJICJIbHBIE MPEACTaBICHUS — XMUMHUYECKHH 3HaK (CHMBOJ 3JIEMEHTA),
xumuueckas ¢GopMylia M ypaBHEHHE XHUMHUYECKOW peakIMH — TpU PElIeHUH Yy4eOHO-
[IO3HABATENIBHBIX  3aJa4; C y4E€TOM OTUX MOJEIBHBIX IPEICTAaBICHUN BBIABIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE MPHU3HAKU H3Yy4aeMbIX OOBEKTOB— XHUMHUYECKHUX BEUIECTB M
XUMHAYECKUX PpEeaKIil; BBISBIATh OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CJIEICTBEHHBIE CBS3U M
MIPOTUBOPEUMS B U3y4aEMBbIX IIPOLECCAX U SBICHUAX; MPEIIaraTe KPUTEPHUH IS BBISIBJICHUS dTUX
3aKOHOMEPHOCTEH W MPOTHBOPEYM; CaMOCTOSTEIbHO BBIOMpPATh CHOCOO pelIeHHs YueOHOI
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3a/1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMs, BHIOMpPATh Hanbosee MoAXO0IALIHH ¢ yuéToM
CaMOCTOSITENIbHO BBIJIEIEHHBIX KPUTEPUEB);

Ba3zoBbIMHu nccIe10BaTEIbCKUMH 1€ CTBUSIMHU

3) yMEHHMEM HCII0JIb30BaTh IIOCTABJIEHHBIE BOIIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

4) npuobpeTeHHe OMbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMU M TPOBEACHHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB: YMEHHE HAOII0aTh 32 XOJI0M MpOLlecca, CAMOCTOSTEILHO IIPOrHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIupoBaTh OOOOUICHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIaHHOM paboTe;

Pa6oroii ¢ nunpopmanueit

5) yMmeHueM BbIOMpPATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH()OPMAIUIO Pa3IMYHBIX BHJIOB
1 GOpM IPECTABICHUS, TOJYyYaEMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS JIUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa); KPUTHYECKH
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

6) yMEHUEM MPUMEHSATDH PA3IMYHbIE METO/IBI U 3aIIPOCHI IIPH MOKCKE U 0TOOpEe MHPOPMALTUH
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JIJIsl BBIMOTHEHHS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNeIEHHOTO THUMA; NPHOOpPETeHHE OMbITa B 00JACTH WCIONBb30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX T€XHOJOTUM, OBJIA/ICHUE KYJIbTYpPOH aKTUBHOTO HUCIIOJIb30BAHMS PA3JIMYHBIX
MIOMCKOBBIX CHCTEM; CAMOCTOATEIbHO BBIOMPATh ONTHUMAIbHYIO (opMy MpencTaBiICHUS
uH(pOpMallMM U WIUTIOCTPUPOBATH peEIIaeMble 3a/1adydl HECJIOXKHBIMU CXEMaMH, TuarpaMMamy,
npyrumu popmamu rpaduku U IX KOMOUHALIUSMU;

7) yMeHHEeM HCHOJb30BaTh M aHAIM3UPOBATH B IMpollecce y4eOHOW M HCCieI0BaTeNIbCKOU
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35HUCTBA U TPAHCTIOPTA
Ha COCTOSIHME OKPY>Karolel TPUPOJHON Cpebl;

YHuBepcajibHbBIMH KOMMYHHUKATUBHBIMHU 1eHCTBUSIMU

8) yMeHueM 3agaBaTh BOMNPOCH (B XOA€ [UANOra W/WUIM JAUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

9) npuoOpeTeHHe OMbITa TMPE3EHTAIMU  PE3YIbTATOB  BBIMIOJIHEHUS  XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

10)3aMHTEpECOBAaHHOCT B~ COBMECTHOH €O  CBEPCTHMKAMHU  [IO3HABaTEIbHOH U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH NpPU PEIIEHUH BO3HMKAIOIIMX HpoOJieM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieIeHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITTOJIHEHHOHM paboThl U Ip.);

YHuBepcaabHBIMHU PeryJasTHBHBIMH J1eiCTBUSIMU

11) yMeHHneM caMOCTOSITENILHO ONPENEIATh e e TeIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHbIX M IO3HABATENbHBIX 33724,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMOJIHEHUH 33JaHUi C Y4E€TOM MOJYy4YEHHMS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAaX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON EIH;

12) ymeHueM UCTIOIb30BaTh H aHATH3UPOBATH KOHTEKCTHI, Mpe/IaraeMble B YCJIOBHH 3a/IaHUH.

HPEJIMETHBIE PE3YJIBTATDI

B cocraBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHHIO OOS3aTENBHOTO  COACpKAHWUS,
YCTAaHOBJICHHOTO JaHHOW TPHUMEPHOW paboueld MpOrpaMMOMN, BBIJEISAIOT: OCBOCHHBIC
oOydJarmuMUCcs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBl JeWCTBUM, crenuduyeckue s
npeAMETHOM 00sacTi «XHUMUS», BHIBI NEATCIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUSA, €T0
WHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.
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[IpenMeTHbIe pe3ynbTaThl OTPaXarOT CHOPMUPOBAHHOCTH Yy OOYHYAIOLIUXCS CIEAYIOLINX
YMEHHM:

8 knace

1) packpvisams cmbici OCHOBHBIX XHMHUYECKHX IIOHSTHI: aToOM, MOJICKYyJa, XHMHYECKHI
3JIEMEHT, MPOCTOE BEIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAE WU HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi M MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XUMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JEKTPOOTPULIATEILHOCTD, CTEIICHh OKUCICHHSI, XUMHUECKas
peakiusi, KiaccuUKalMs peakuuil: peaklud COCTUHEHUS, PEaKlUu pasloKEHUs, peakluu
3aMeIIeHus], peakiuu 0OMeHa, 9K30- U SHIAOTEPMUUECKUE PEAKIINHU; TEIUIOBOK 3((HEKT peaKiuu;
AIpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NOJISIpHAs U HETIOJIIPHAs KOBAJICHTHAsl CBsI3b, MOHHAs CBsI3b, MOH, KaTWOH, aHWOH, PacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHAs! KOHIICHTpAIlHsl) B paCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHSATHH (CM. 1. 1) ¥ IPUMEHSThH
9TH MOHATHUS NPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvzosams XUIMUYECKYIO CUMBOJIMKY Ul COCTaBJICHHS ()OPMYJI BEIISCTB M ypaBHECHHI
XUMHUYECKHUX PEaKIIHii;

4) onpedensimv BAICHTHOCTh aTOMOB 3JICMEHTOB B OWHApHBIX COCIUHCHHUSAX;, CTEICHb
OKHCJICHHS SJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; IPUHAIIICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COCAMHECHHN TO QopMyiaM; BHJ XHMHYCCKOW CBSI3M (KOBAJICHTHAs W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpvisames cmoicn [lepuonaudyeckoro 3akona J[. WM. MenzgeneeBa: JeMOHCTPUPOBATH
MOHMMAaHUE MEePHUOINUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX MOJIOKECHUS B
[lepuomuveckoil cucTeme; 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (HOpMY
[leprnomuveckoil CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHAs MOJATrPYIIa
(A-rpynna)» u «mobounas noarpynmna (b-rpymma)», manbsie 1 60JbIINE MEPHUOIBI; COOTHOCUTH
0003HaueHMsI, KOTOpPBIE UMEIOTCs B Tabmmie «lleproamueckas cucreMa XUMUYECKUX DIIEMEHTOB
J. . MenaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS AaTOMOB XUMHYECKHX
DIIEMEHTOB (COCTaB H 3apsija siapa, oOIiee 4YMCeiIo SJIEKTPOHOB M pacmperefieHHe WX TI0
AIIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XUMHUYECKHE 3JICMEHTBI, HEOPraHUYECKUE BEIIECTBA; XUMHUYECKHE
peaxiuu (1Mo YUCIy ¥ COCTaBY YYaCcTBYIOUINX B PEAKI[UU BEIIECTB, M0 TEILIOBOMY P hEKTY);

7) xapaxmepuzosams (onuceliéams) OONIMEe XUMHUYECKHE CBOWCTBA BEHIECTB Pa3IHUHBIX
KJIACCOB, MOATBEPXAasi OMHCAaHWE MPUMEPAMU MOJEKYISPHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKIUM;

8) mpoenozuposams CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX KA4YeCTBEHHOTO COCTaBa;
BO3MO>KHOCTH IPOTEKAHMSI XUMUYIECCKHIX MTPEBPANICHUH B PA3JIUYHBIX YCIOBUSX;

9) ebluuCIAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPDHYIO MAacChl BEIECTB; MACCOBYIO
JIOJTF0 XUMHYECKOTO AJIeMEHTa 1o (hopMyJie COeTMHEHHST; MACCOBYIO JIOJFO BEIIECTBA B PACTBOPE;
MPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIny;

10) npumensimo OCHOBHBIC OIEPAIlMM MBICIUTEILHON JEATEIPHOCTH — aHalk3 U CHHTE3,
CpaBHEHHME, O00OOIIeHHe, CHCTEMaTH3allio, KJIACCU(DUKAINIO, BBISBICHHE MPUYUHHO-
CIIEZICTBEHHBIX CBSI3€ — JII1 W3YYEHHUS CBOWCTB BENIECTB M XHMHUYECKHX PEAKIIHIA;
€CTeCTBEHHO-HAyYHBbIE€ METO/Abl I03HAaHUS — HaONIo/eHUe, HU3MEpEeHUe, MOJECIUPOBaHHE,
HKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

11) credoéams paBuIaM ~ MONB30BAHUS ~ XUMHUYECKOW  IMOCYyIOoH W J1aOOpaTOPHBIM
o0opyIoBaHWEM, a TakXKe TpaBWiIaM OOpamleHHus C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSMU TIO BBIMIOJIHEHUIO JaOOPAaTOPHBIX XUMHYECKHX ONBITOB IO TMOJIYYEHUIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJAa M KHCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
OTpeNeNIéHHOW MaccoBOM J1ofiell  pacTBOPEHHOTO BELIECTBA; IUIAHUPOBATb M IMPOBOAUTH
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XMMHYECKHE SKCHEPHUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIENOYEH W KHUCIOT C MOMOIIBIO
UH/INKATOpOB (JIakMyc, eHOIPTATCHH, METUIOPAHK U JP.).

9 kJaace

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHX IIOHSTHI: XHUMHUYECKUH DJIEMEHT, aToM,
MOJIeKyJa, HMOH, KaTHOH, AaHHUOH, IPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHMS, XMMMUECKas pPEaKlus, XUMHUYecKas CBS3b,
TEIUIOBON PPEKT peakiuu, MOjb, MOJSPHBIH 00BbEM, PacTBOP; JAEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XHMHUYECKOoe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKuuy, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJlJIOTPOIHUS,
aM(pOTEepHOCTb, XMMHUYECKasl CBA3b (KOBAJIECHTHAs, MOHHAs, METa/NIN4ecKas), KpUCTalJInuecKas
pelmérka, KOppo3usi METAJUIOB, CIUIABbl; CKOPOCTb XUMHUYECKOHW pEaKLHH, IPEeAeIbHO
nonyctumas konneHntparus (I1JIK) Bemectra;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATHH (CM. 1. 1) ¥ MIPUMEHSThH
9TH MOHATHUS MPU ONUCAHUY BEIECTB U UX IPEBPALCHUH;

3) ucnonvzosams XUMAYECKYIO CUMBOJIMKY Ul COCTABJICHHS ()OPMYJI BEIIECTB M ypaBHECHUI
XUMHUYECKHX PeaKluii;

4) onpedensimb BaJIGHTHOCTh U CTEIICHb OKHCIICHHSI XMMUYECKUX JJIEMEHTOB B COCJAMHCHHUSX
Pa3IMYHOI0 COCTaBa; MPUHAMJICKHOCTh BEIIECTB K ONpPEJeNEHHOMY KJacCy COEIMHEHMH IO
dopMynaM; BUJ XUMUUYECKOH CBA3M (KOBAJIEHTHAs, NOHHAs, METAJUIMYECKAs) B HEOPraHMYECKUX
COCIMHEHUSX; 3apsA] MOHA 10 XUMHYECKOW (opmyie; XxapakTep cpeabl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

5) packpvisame cmoica Iepuomndeckoro 3akona JI. M. MenaeneeBa U JEMOHCTPUPOBATH €r0
NOHMMAaHHE: OIMCBHIBaTh W XapaKTepH30BaTh TaOmuuHyro (opmy Ileproandeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «o0oyHast
noarpynna (b-rpymnmna)», Manble W OOJbLIME NEPUOJbI; COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS B TMEPHOAMYECKONW TalNuIe, C YUCIOBBIMH XapaKTEpPUCTHMKAaMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] siipa, o0lliee YnciIo 3JIEKTPOHOB M paclpe/iesieHne uxX
0 JIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHHH B Ipelenax MajblX NEpHUOJOB U IJIaBHBIX MOATPYNI C YYETOM CTPOEHHUS HUX
aTOMOB;

6) kraccuguyuposamv XUMUYECKHE 3JICMEHTHI, HEOPraHUYECKHUE BEIIECTBA; XUMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBy y4acTBYIOIIMX B PEAKLMU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHUIO CTENIEHEN OKHCIEHHUS] XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzoeams (ONKCHIBATE) 0OIKME U CHEUU(UYECKHE XHUMHYECKHE CBOWCTBA
IPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKAasl ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

8) cocmaensame ypaBHEHHS 3JCKTPOIUTHUSCKON IMCCOIMALMN KHUCIIOT, IIETOYeH U COJCH;
NOJHBIE M COKpalEHHbIE YpaBHEHHs peakluil HMOHHOro OOMEHa; ypaBHEHMs peakIHii,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXIY BEUIECTBAMH Pa3JINYHBIX
KJIACCOB;

9) packpwisams  cywHOCHb OKUCIATEILHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUI  MMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH
IPOTEKaHUS XUMUYECKUX MPEBPAIIECHUH B Pa3INYHbIX YCIOBUSAX;

11) gbiuucisimes OTHOCUTENBHYIO MOJICKYJSIPHYIO UM MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIEMEHTa Mo (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
MPOBOAMTDH PAcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;

12) creooéame paBunaM  MONB30BAHUS ~ XUMHUYECKOW  MOCyIod W J1aOOpaTOPHBIM
o0opynoBaHHEM, a Takke TMpaBWiaM OOpalleHusi C BeUleCTBAMHM B COOTBETCTBUU C
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UHCTPYKLHUSAMHU 110 BBIIOJHEHHUIO J1a0OpaTOPHBIX XWMHUYECKUX OINBITOB IO IOJIYYEHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

13) nposooums peakuyy, MONTBEPIKAAIONIME KAUYCCTBCHHBIH COCTAB PAa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHar-, ¢ocdar-, cuimkar-,
cyibdar-, THUAPOKCUI-UOHBI, KATHOHBI AaMMOHHMA M MOHBl M3YYEHHBIX METaJJIOB,
NPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPTaHUYECKHUX BEILECTB;

14) npumensims OCHOBHBIC ONEPALMH MBICIUTEIBLHON NESITENIBHOCTH — aHajlu3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATHU3aLMIO, BBIABICHHE IPUYUHHO-CIICACTBEHHBIX CBSI3eH — I
U3y4YEHHs CBOMCTB BEILECTB U XMUMHUYECKUX PEAKIMH; €CTECTBEHHO-HAYUYHbIE METO/IbI T0O3HAHUS
— HabmroieHue, U3MepeHne, MOICIIMPOBAHUE, SKCIICPUMEHT (PEalIbHbIN U MBICIICHHBIH )
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TEMATHUYECKOE IINTAHUPOBAHUE

8 kiace

Ne | HaumenoBanue KonuuecTBo yacoB Hdara Buasbl geiTeJIbHOCTH Buasl, popmbl DJIeKTPOHHbIE
/i | Pa3aeIoB u Tem U3y4YeHHUS KOHTPOJIS (uudposbie)
NMPOrpamMMbl BCE€I'o | KOHTPOJbHbIC | IPAKTUYECKHE 06pa30BaTeHI)HI)Ie
padoTsI padoThI pecypesl
Paznen 1. llepBoHavyanbHbIe XUMHYECKHE OHATHS
1.1. | Xumus — BaxkHas 5 0 2 01.09.2022 | Paznmuuarh pusnueckue U IIpakTHueckas https://resh.edu.ru
006J1acTh 22.09.2022 | XMMHYECKHUE SBICHHUS, pabora; https://educont.ru
€CTECTBO3HAHUS U Ornpenensath NPpU3HAKKM XUMUYECKUX | Y CTHBIN 0mpoc;
IPaKTUYECKON PEaKLUi U yCIIOBHS UX IPOTEKAHMS;
JIEATEIEHOCTH CrenoBaTh HpaBHIaM OJIb30BAHMS
YyeJoBeKa XHMHYECKOH MOCYyI0U U
J1a0OPaTOPHBIM 000PYIOBaHUEM, &
TaKKe MpaBuiIaM 00paleHus ¢
XUMHYECKHMHM BEIICCTBAMU B
COOTBETCTBHH C HHCTPYKITHUSIMH TIO
BBITIOJTHCHHIO MTPAKTHUECKUX PadoT;
[InarmpoBath U IPOBOIUTH
XUMUYICCKUN SKCIIEPUMEHT I10
M3YYCHHUIO U OMUCAHUI0 PU3UUIESCKUX
CBOMCTB BEIIECTB, CIIOCO00B
pasaeneHus cMecel BEIIeCTB;
1.2. | BemectBa 15 1 0 23.09.2022 | PackpsiBaTh pojib XUMHUH B IPUPOJIe | Y CTHBIM ompoc; | https://resh.edu.ru
U XMMHYECKHE PEaKIIuK 23.11.2022 | WKU3HU YEII0BEKA, ITucEMEHHBII; https://educont.ru
€€ CBS3b C IPYTUMH HayKaMU; KOHTPOJIb;
PazanuaTh uncThIE BEIEeCTBA U KonTponbHas;
CMECH; OTHOPOJHBIE U pabora;

HEOHOPOJIHBIE CMECH;

Paznuuare ¢puzndeckue n
XUMHUYECKHUE SIBIICHHS,

Omnpenensats NPU3HAKH XUMHUYECKUX
peakIuii 1 yCIOBUS X MPOTCKAHNS;
CrnenoBath npaBUJIaM HOJIb30BAHUS
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XHMHYECKOH MOCYI0N U
J1a00PaTOPHEIM;

000pyI0BaHUEM;

a TakKe TpaBHIIaM OOpaITCHHUS C
XUMHUYCCKUMU BEIECTBAMH B;
COOTBETCTBHH C MHCTPYKIIHSAMU TIO
BBITIOJTHEHHIO TTPAKTHIECKHAX paboT;
[InarupoBath 1 IPOBOIUTH
XUMHYECKUAN IKCTICPUMEHT 10
M3YYEHUIO U ONMCAHHUIO;
(hM3nyecKuX CBOICTB BEIIECTB;
CIOCO0O0B pa3leICHUs CMeCe
BEIIICCTB;

Uroro no pazpeny

20

Paznen 2. BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

2.1. | Bozoyx. Kucmopog.
ITousitre 06 oxkcumax

5

0

1

24.11.2022
10.12.2022

Hcronp30BaTh XUMHYIECKYIO
CHMBOJIMKY ISl COCTaBIICHUS
(hopMyI1 BEIECTB,;
MOJIEKYJISIPHBIX YPaBHEHUIH
XMMHYECKHX PEaKIHi ¢ y9acTHEM
KHCIIOPO/1a;

OOBSCHSTBH CYIIHOCTh
9KOJIOTUYECKHX MpodIIem;
CBSI3aHHBIX C 3arps3HEHHEM BO3/yXa;
CrnenoBaTh npaBuiiaM 0€30IMaCHOM
paboTHI B 1a00paTOPHUH MIPH
UCIIOJIb30BAaHHY;

XUMHUYECKOM NOCy bl U
00opyIoBaHUS;

a TaKXKe MpaBuiIaM OOpaIleHHUs C
TOPIOYUMH;

BEIIECTBAMH B OBITY;
[ImaHupoBaTh M OCYIIECTBISITH HA
MIPAKTUKE XUMHYECKHE
9KCIIEPUMEHTBI;

MIPOBOJNTD;

VYcrHbIi 0Ipoc;
IIpakTrueckas;
pabora;
TectupoBanue;

https://resh.edu.ru
https://educont.ru
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HaOJIIOIEHUS,

JIeJIaTh BBIBOJBI IO Pe3yJIbTaTaM
SKCIIEPUMEHTA;

YyacTBOBaTH B COBMECTHOU paboTe B
rpymre;

Hcnonb30BaTh P BHITOTHESHUH
YUIeOHBIX 3adaHHUH U B
MIPOIIECCEHCCIIeI0BATENBCKOI;
JeSTEeILHOCTH HAyYHO-
MIOMYJSIPHYIOIUTEPATYPY
XUMHYECKOTO COAEPIKaHNS;
CITPaBOYHEIE;

MaTepHUabl;

pecypcel UHaTepHeTa;
BricTpauBats pa3sBEépHyThIE
IINCbMCHHBIC U YCTHBIC OTBCTEI C
OTIOpPO¥ Ha HH(POPMAITHIO U3;
Y4eOHHUKA ¥ CIIPABOYHBIX
MaTepHUasoB;

TPaMOTHO HCIIOJIb30BaTh N3yUCHHBII
NOHSATUHHEIN;

amnmapaT Kypca XiuMHH;

2.2.

Bonopox.
ITonsaTue o kuCIOTAX
H COJISIX

1212.2022
30.12.2022.

CoOupats npuOOp I NOTyUEHHS
BOJIOPOJ1a;

Hcnonp3oBaTh XUMHUYECKYIO CUMBO-
JIUKY AJIS1 cCOCTaBJIeHUs (popMyn
BEIIECTB, MOJIEKYJISIPHBIX YPaBHEHUH
XUMHUYECKUX PEAKIUI C yHaCTHEM
BOZIOPOJIa;

CrnenoBath npaBuiIaM 0€30TaCHOM
paboTHI B 1a00OpaTOPHH MIPH UCTIOIB-
30BaHUU XUMHUYECKON TOCY/IBI U
000pYAOBaHUS, a TAK)Ke IpaBUIaM
oOparieHus ¢ TOPIOYUMHU
BEIIECTBAMH B OBITY;

IIpakTrueckas
pabora;
YcrHblid

oTIpoc;

https://resh.edu.ru
https://educont.ru

2.3.

KonnuecrBeHHbIe
OTHOLICHUA B XUMHUU

09.01.2023
20.01.2023

Brruucnsats MonsipHyO Maccy
BEIIECTB; KOJMYECTBO BEIIECTBA,

Kontponbhas
pabora;

https://resh.edu.ru
https://educont.ru
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00BEM Ta3a, MacCy BEIIECTBA;
[IpoBoaKTE pacu€Thl MO ypaBHEHUSIM
XUMUYCCKUX PEaKIHi: KOINYECTRa,
00BEMa, Macchl BEIIECTBA 110
M3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHTOB WK MPOYKTOB
peaxiuu,

YcTHBIM o1poc;

2.4. | Boga. PacTBOpBI. 5 0 1 23.01.2023 | XapakTepHu3oBaTh (GU3HUECKHE U IIpakTrueckas https://resh.edu.ru
IMousTre 06 13.02.2023 | xuMHUECKHE CBOMCTBA BOMLI, €€ poib | pabora; https://educont.ru
OCHOBaHUSIX KaK PacTBOPHUTEINS B TIPUPOTHBIX YcrHbIH oTpoc;

npoleccax; ITucemeHHbIM
CocTaBaTh YpaBHEHHS XUMUYCCKUX | KOHTPOJIb;
peaKuuii ¢ y4acTHEM BO/IbI;

OOBSCHSTPH CYIIHOCTh

IKOJIOTHYECKUX MTPOOJIEM, CBSI3aHHBIX

C 3arpsi3HCHUEM MTPUPOIHBIX BOJI,

CHOCOOBI OYHUCTKHU BOJBI OT

MPUMECEHN, MEPBI IO OXPAHE BOJ OT

3arpsi3HCHUS,

2.5. | OcHOBHBIE kiaceel | 11 1 1 14.02.2023 | CocraBisth HOopMyJIbl OKCHIIOB, KontponbHasipabora; | https://resh.edu.ru
HEOPraHUYECKUX 24.03.2023 | kMCIOT, OCHOBAHUM, CoNeit 1 IMpakTryeckas https://educont.ru
COEIMHEHUN Ha3bIBaTh UX IO MEKIYHAPOIHOU pabora; YcTHbIIT

HOMEHKJIAType; onpoc; [TncsMeHHbIi
IIporno3upoBaTh CBOMCTBA BEIIECTB | KOHTPOJIb;
Ha OCHOBE OOIIMX XUMHUYECKHX
CBOWCTB M3YYEHHBIX KJIACCOB/TPYIIIT
BEIIIECTB, K KOTOPBIM OHH OTHOCSITCS;
HUrtoro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3axkoH u [lepuoguveckasi cucrema xumnueckux djaementoB JI. M. Mennaeneena.
CTpOEHI/Ie aToOMoOB. XI/IMI/I‘leCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHI)Ie peammn

3.1. | llepuoauueckuii 3aKOH

u Ilepuonnueckas

3JIEMEHTOB
. Y. MeHnneneena.

CUCTEMA XUMHNYCCKHUX

7

0

0

25.03.2023
21.04.2023

YcraHaBIuBaTh CBSI3b MEXIY
TMIOJIO’KEHUEM 3JIEMEHTA B
NIEPUOANUYECKON CUCTEME U
CTPOEHHEM €ro aToMa (COCTaB U
3apsn sapa, 0oIee Iucio

YcTHBI o11poc;
IIucrMeHHbIH
KOHTPOJIb;

https://resh.edu.ru
https://educont.ru
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Crtpoenne atoMa

3JIEKTPOHOB U PaCIpEIETIEHUE UX TI0
ANIEKTPOHHEIM CJIOSIM);
IIporno3upoBaThk XapaxkTep
M3MEHCHHMS CBOMCTB 3JICMEHTOB M HX
COEMHEHUI O rpyInnam u
nepuogaM [lepuoguueckoi
CHCTEMET,

XapakTepru30BaTh XUMHUYECKUE
3JIEMEHTHI MIEPBBIX TPEX TIEPUOJIOB,
KaJlis, KaJIbIIHS 110 X TTOJIOKEHHIO B
ITepuonuueckoii cucteme 1. 1.
MenpeneeBa;

3.2. | Xumuueckast CBSI3b.
OKHUCIATEIBbHO-
BOCCTAHOBUTCJIBbHBIC
peakiyu

24.04.2023
19.05.2023

Onpenensats BUJ XUMHUYECKOHN CBSI3U
B COCIIMHCHUH;

Onpenensarh CTeNeHb OKUCICHUS
XUMHYECKOTO 3JIeMEHTa 10 opMyIie
€r0 COSIMHEHNS,

Ornpenensarts 3JeMeHT (BEIIeCTBO) —
OKHCJIUTEINb U DJIEMEHT (BEIIECCTBO)
— BOCCTaHOBUTEIIb;

OOBSICHATH CYIIHOCTH MPOIIECCOB
OKHCJICHUS ¥ BOCCTAHOBJICHUS;
CocCTaBIATE 3NIEKTPOHHBIN OaaHC ¢
Y4YETOM UMCIIa OTJAHHBIX U
MIPUHSTHIX SJICKTPOHOB;

CocTaBnsATh ypaBHEHHE
OKHUCIIUTENEHO- BOCCTAHOBUTEIHHON
peakiuy;

KonTtponbHaspabora;
YcrHbI OIIPOC;
TectupoBanue;

https://resh.edu.ru
https://educont.ru

HUroro no pazneny:

15

PesepBHOE Bpems

OO0111€€ KOINIECTBO YaCOB 110
nmporpamme

68
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9 Kiacce

Ne HaumenoBanue KoanuecTBO 4yacoB Hara Buabl gesTe IbHOCTH Bunabl, Gopmbl JJIeKTPOHHbIE
n/n pa3aesioB U TeM H3y4eHH s KOHTPOJISI (uudposbie)
HpOFpaMMbI BCE€Iro | KOHTPOJIbBHBIE | IPAKTHYECCKHE 06pa3OBaTeﬂbﬂbIe
padoTHhI padoThI pecypebl

Paznen 1. BemecTBo 1 XUuMHYeCKHEe PeaKkuuu

1.1. | TloBTOpEHNME 1 5 0 0 01.09.2022 | KimaccuuIppoBaTth ¥ Ha3bIBATh VYerueiii ompoc; | https://educont.ru
yriryOieHre 3HAHHM 16.09.2022 | HeopraHmuecKue BellecTBa U3y4eHHbIX | [THChMEHHBI; https://resh.edu.ru
OCHOBHBIX pa3/IeJIoB KJIaCCOB; KOHTPOJIb;;

Kypca 8 kiacca OnuceIBaTh 00IINE XUMUICCKHE Tectupoanue;;
CBOMCTBA BELECTB PA3TUYHBIX Camoo1neHKa c;
KJIaCCOB, MOJITBEPKAATh CBOMCTBA HCTIOJIb30BaHHE«
MIpUMEPaMH MOJICKYJISIPHBIX OueHo4yHOrO;
YpPaBHEHUN XMMHUUYECKUX PEaAKIINT; JIMCTaY;
Onpenenarb BUJI XUMUYECKOU CBSI3U U | ;
THIT KPUCTAJUINYECKON pelIETKI
BEIIECTBA;

1.2. | OcHoBHBIE 4 0 0 19.09.2022 | KnaccupuumpoBaTh XUMUYECKHE Vernsii onpoc; | https://educont.ru
3aKOHOMEPHOCTH 30.09.2022 | peakiuu 0 pa3IMYHEIM IPU3HAKAM; ITuCEMEHHBII; https://resh.edu.ru
XUMHUYCCKUX PeaKIuit YcraHaBiIMBaTh 3aBUCUMOCTD KOHTPOJIB;

CKOpPOCTH XUMHUYECKOUN peakiuu OT TectupoBanue

pa3IUYHBIX (aKTOPOB;
IIporno3upoBaTh BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX
MPEBPAIICHUN B pA3IUYHBIX YCIOBUSIX;
Onpenensarb OKUCIUTENb U
BoccTanoButenb B OBP;

CoCTaBIATE IIEKTPOHHBINA Oaanc
peakiuy;

ITpon3BOANTE BEIYUCIIEHUA 110
XUMUYIECKAM YPaBHECHHSIM;

21




1.3. | DnexTponuTHYECKast 10 1 03.10.2022 | CocraBusaTh ypaBHEHHS QUCCONManuu | YCTHBINM ompoc; | https://educont.ru
JIACCOLHALTHSL. 29.10.2022 KHUCJIOT, IIEI0UYEH M COJICH, TTOJIHBIE U [MucrMeHHBIH https://resh.edu.ru
XUMHUECKUE PEAKIIUH B COKpAIEHHEIE HOHHBIC YPABHEHHUS KOHTPOJIb;
pacTtBopax XUMHMYECKHUX PEakIMii HOHHOTO KonTponbHas

oOMeHa; pabora;
[11aHMpoBaTh U OCYLIECTBITH Ha

MIPAKTHKE XUMHYECKIE DKCIIEPUMEHTEI,
MIPOBOJIUTD HAOIIOMEHMS, IEIATh

BBIBOJIBI IT0 Pe3yJIbTaTaM

9KCIIEpPUMEHTA;

Hroro no pazaeny 19

Pa3zen 2. HemeTa/sIbl M HX COCIUHEHUS

2.1. | O6was 4 0 07.11.2022 | XapakTepu3oBaTh (YU3NIECKUE U IIpakTueckas https://educont.ru
XapaKTepUCTHKA 18.11.2022 | xuMuUeckue CBOMCTBA MPOCTHIX pabora; https://resh.edu.ru
XUMHUYECKHX BEIIECTB TAJIOTCHOB (Ha IpuMepe TectupoBanue;
anemeHToB VIIA- XJIOpa) U CJIOKHBIX BEIIECTB YcTHBIH oMpoc;
rpynmnsl. ["anmoreHsr (x;mopoBomOpOIa, XJIOPUIA HATPHS),

CIOCOOKI MX MOJIYYEHHUs, IPUMCHEHHE
1 3HAYEHHE B IPUPOJIE U JKU3IHU
YeJI0BEKa,;

Ornpeaensarb raJIoreHUI-HOHBI B
pacTBope;

2.2. | O0mas 7 1 21.11.2022 | Ompenensath HanuuKe CynbhaT-noHoB | YcTHBIM ompoc; | https://educont.ru
XapaKTePUCTHKA 21.12.2022 | B pactBOpE; [TuchMeHHbI#H https://resh.edu.ru
XUMUYECKUX KOHTPOJIB;
anemeHToB VIA- KonTponbHaspa
rpymnmsl. Cepa u e€ 0oTa;

CO€IMHEHNS

2.3. | O0mas 7 0 22.12.2022 | O0bsacHATHOOIIHME 3aKOHOMEPHOCTH B | [IpakTrueckas https://educont.ru
XapaKTepPUCTHKA 20.01.2023 | u3MeHEHHNH CBOMCTB DJIEMEHTOB VA- pabora; https://resh.edu.ru
XUMHUYECKUX rpYMNbl U UX COEUHEHUN C YIETOM TectupoBaHue;

3J1EMEHTOB VA-
rpynmsl. A3oT, ochop
1 NX COCANHCHUS

CTPOCHHUS UX aTOMOB;
XapakTepu3oBaTh (pU3UUECcKue U
XUMUYIECKHE CBOMCTBA TMPOCTHIX

YcTHBI ompoc;
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BeIIeCTB a30Ta u hocdopa u ux
COCIMHCHMI (aMMHaKa, COJICH
AMMOHUSI, a30THOM KHUCIIOTBI,
HHATpaTOB, okcHaa dhochopa(V) u
¢dochopHO KUCTOTHI, PocaToB),
CIIOCOOBI MX MONYYCHUS, IPUMCHCHHE
Y 3HAYCHHE B MPUPOJIC U )KU3HU
YeNoBeKa;

Onpenensate HOHBI AMMOHHUS U
(hocdar-uoHEI B pacTBOpE;

2.4. | O6mas 10 23.01.2023 | O0BsACHATHLOOIIME 3aKOHOMEPHOCTH B | YCTHEIA ompoc; | https://educont.ru
XapaKTePUCTHKA 24.02.2023 | u3ameHeHun cBOWCTB dneMeHTOB [IVA- | [TucbMeHHBIN https://resh.edu.ru
XUMHYECKHX TPYIIIBI X HX COSTHMHEHUI ¢ YIETOM KOHTPOJIB;
anemeHToB [VA- CTPOCHHUS UX aTOMOB; KonTponbphas
TPYIIIIBL. XapakTepu3oBath HU3NUECKUE U paboTa;

VYrnepon u KpeMHU U XUMUYECKUE CBOMCTBA MPOCTHIX

UX COCINHCHUS BEIECTB YIepoaa U KPEMHUSI U UX
COeTMHEHHI (OKCHJIOB yIJIepo/a,
YTOJNIBHOM KHCIIOTHI, KAPOOHATOB,
OKCHJIa KPEMHHsI, KDEMHUEBOU
KHCIIOTBI, CHJIIMKAaTOB), CIOCOOBI X
MOJYYCHHUS, IPUMEHCHUE U 3HAYCHHE B
HPHUPOJIC U KHU3HH YEIIOBEKA;
Onpenensath KapOoHAT- ¥ CUIUKAT-
HOHBI B PacTBODE;

Wroro no pazaeny 28

Paznen 3. Merajliibl M X COeTHHEHH S

3.1. | O0mme cBoiictBa | 4 25.02.2023 | XapakTepu30BaTh CTPOCHHE METAJUIOB, | YCTHBIN ompoc; | https://educont.ru
METaJIOB 10.03.2023 | obuiue hu3MUECKHE U XUMUYECKHE [TuceMeHHBIH https://resh.edu.ru

CBOMCTBa METAJIOB; KOHTPOJIb;

XapakTepru3oBaTh 00IIHE CITOCOOBI
MOJTyYEHUS] METAIIJIOB;

CrenoBaTh mpaBmiaM 0€30TaCHOM
paboTHI B 1a00paTOPHUH MIPH
HCTOJIb30BAaHUH XUMHUYECKON TTOCYAbI
1 000pyIOBaHHS;
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HpOI/I3BOIII/ITB BBIYHCJICHUA 110
XUMUYCCKUM YPABHCHHUAM;,

3.2. | Baxneiine MeTamibsl 1
HUX COEIUHEHUS

13 1

13.03.2023
03.05.2023

IIpou3BOAUTH BEIYMCICHUS 110
XUMUYECKUM YPaBHCHHUSIM;
BricTpauBath pa3BEpHyTHIE
MACHMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha nH(GOPMAIUIO 13 YIcOHUKA
U CIIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO
HCIIONb30BaTh U3YUCHHBIN
MOHSATUHHBIN anmnapaT Kypca XUMHUHY;

YerHbiil - ompoc;
[TncemeHHbIN
KOHTPOIIb;
KonTponbHas
pabora;
[TpakTudeckas
pabora;

https://educont.ru
https://resh.edu.ru

Wroro no pazaeny:

17

Paznen 4. Xummus u okpy:x

aloast cpeaa

4.1 | BemecrtBa u
MaTCpI/IaJII)I B JKU3HHU
YyeJioBeKa

4 0

08.05.2023
19.05.2023

XapakTepu3oBaTh POJb XUMHH B
pa3IuYHBIX cepax AesITeIbHOCTH
JII0/IeH, OCHOBHEIC BEIIECTBA U
MaTepuaibl, IPUMEHIEMbIE B XKU3HU
COBPEMEHHOI'0 YeJIOBEKa,;
OOBSICHATB YCIOBHSI O€30MIACHOTO
HCIOJIb30BaHUS BEIIECTB U
XUMHUYECKUX PEaKIil B OBITY;
AHanM3UpOBaTh U KPUTHUECKU
OIIEHWBATh MH(POPMAIIHIO O BIUSIHUU
MPOMBILIUIEHHOCTH, CEJIbCKOTO
XO034KCTBa, TPAHCIIOPTA U Jp. Ha
COCTOSIHUE OKPYKAIOIIEU CpeJibl;

YcerHbli - ompoc;
IIncrMmennsblit
KOHTPOIIb;

https://educont.ru
https://resh.edu.ru

Hroro no pazaeny:

OO0111€e€ KOJIUYECTBO YACOB [0
porpaMme

68 4
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 ki1acc
Tema ypoka KosaunvecTBo yacoB Hara Buabl, gopmbl
n/n H3yYeHHus | KOHTPOJIst
BCEro |KOHTPOJIBbH | MPAKTHYECK
padoThI padoThI
1. IlepBoHayaJbHbIe XUMHYECKHE MOHATHS (204)
Xumus- 8adxcnas oo1acms ecmecmeo3sHaHUs U NPAKMUYecKoll 0esmenbHoCmu yenogeka (3u)

1/1 |TIpenmer xumun. Posib xumuu B 1 - - YcTHBIN ompoc
’KM3HU YesioBeka. Tena v BemecTsa.

Pu3nyecKue CBOMCTBA BELIECTB.

ArperatHoe COCTOSIHUE BEIIECTB.
[TonsATHE 0 METOIAX MTO3HAHUS B

XUMUH. XMMUS B CHCTEME HAayK

2/2 | XuMudecKuii SKCIICPHUMEHT: 1 — - YcTHBIH onpoc
3HAKOMCTBO C XMMHYECKOH MOCY 0N,
¢ nmpaBmiiaM# paboThl B 1abopaTopun
U IpruéMaMu 0OpaIeHHs C
1a00paTOPHBIM 000PYIOBAaHHEM;

U3y4YCHUE U ONUCAaHUE (PU3NIECKUX
CBOMCTB 00pa3lloB HEOPraHUYECKUX U
XUMHYECKUX (SIBICHUIN)

3/3 |TIpaktuueckue padora Ne 1 «lIpapumna | 1 — 1 [IpakTueckas
paboThI BIaboOpaTopuu U pabota
npuéMbloOpalleHus ¢
71a00paTOPHBIMOOOPYAOBaHUEM»

4/4 | Yucreie Bemectsa u cmecu. Criocodsr | 1 — — VYcTHbI# onpoc
pas3aeneHus CMeCen.

5/5 |TIpaktuueckue pabora No 2 1 — 1 [IpakTiueckas
«Pa3nenenue cmeceil (Hanpumepe pabota
OYHMCTKHU MOBapEHHOMCOIN)»

Bewecmsau xumuueckue peaxyuu (154)

6/6 | AToMBI 1 MOJIEKYJTBI. XUMHUYECKUEC 1 - - YcTHBIN onpoc
as1eMeHTbl. CUMBOJIBI XUMHYECKHX
JIIEMEHTOB

7/7 | TIpocTble U CIIOXHBIE BEIIECTBA. 1 — - YcTHBIN onpoc
ATOMHO-MOJIEKYJISIPHOE YUEHHE.

B8/8 | Xumuueckas popmyna. BanentHocts | 1 — - YcTHBIN onpoc
aTOMOB XMMHYECKHX 3JIEMEHTOB

9/9 | CamocrosTensHast paboTa o TeMe 1 - - [TucbMeHHbIIH
«CHMBOJIBI XUMHUYECKUX HJIEMEHTOB. KOHTPOJIIb
BanentHoCTE»

10/10 3akoH mocTosTHCTBA cocTaBa BemecTs. | 1 — — YcTHBI onpoc
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OrHocuTenbHas aTOMHAs Macca.
OTtHOCHUTENbHAS MOJICKYJISIPpHAasA
macca.

11/11 Pemenue 3aga4 «OTHOCUTEIbHAS 1 YCTHBIN OIpoC;

aTOMHas U MOJIEKYJISIpHAs Maccay [TuceMenHbII
KOHTPOJITb

12/12) MaccoBast 105151 XUMUYECKOTO 1 YCTHBIH ompoc
JJIEMEHTA B COCJIMHCHUH.

13/13 Pemenue 3anau «Haxoxaenue 1 YcTHBI 01poc;
MacCOBOM J0JIM AJIEMEHTOB B [TucbmMeHHbIi
COCIMHCHUUY KOHTPOJIb

14/14 Ousnueckre U XMMUYECKHUE ABJIeHus. | 1 YCTHBIN OIpoC;
Pemenue nmpaktuyeckux 3agay [TuceMenHbII

KOHTPOJITh

15/15 Xumuaeckasi peakius u € IpHU3HaKu 1 YcTHBII onpoc

16/16/ 3akOH COXpaHEHHST MAaCChI BEIICCTB. 1 YcTHBIH onpoc
XUMHUYECKUE YPABHEHHUS.

17/17) Penienuie 3a1ay Ha COXpaHeHHe Maccel | 1 YCTHBIR 01poc;
BEIIIECTB IInceMeHHBIN

KOHTPOJTb

18/18 Kiaccugukarust XAaMHIEeCKIX 1 YcTHBIN ompoc
peakiuii (CoequHeHus, pa3IoKeHUs,
3aMeIIeHHs, OOMEHa).

19/19 OGo6mIatoIee 3aHsTHE IO TEME 1 YcTHBIH onpoc
«[TepBoHaUaIbHBIC XUMUYCCKHE
noHsTHs». [loaroroBka K
KOHTPOJILHOM paboTe

20/20| KonTpoabHas padora 1 1 KontpospHas
«[TepBoHaUaIbHBIC XUMUYCCKHE pabota

IIOHATUS».

2. BaxHelilue npeacTaBuTe/ M Heopranuyeckux Bemects (314)

Bo3zoyx. Kucnopoo. Ilouamue 06 oxcuoax (5u)

1/21

AHann3 KOHTPOJIbHOM pabOTHI.
Bo3nyx- cmeck razos. Cocrtas
Bo3ayxa.Kucinopoa — sneMeHT u
npocroe BeuiecTBo. Haxoxnenune
KHCJIOpOJIa B IpUpoJie, GU3MIecKue u
XUMHYECKHUE CBOMCTBA (peaKiuu
TOpPEHHUS).

1

YeTHBIN onpoc

2122

Oxkcupnpl. [Ipumenenue
Kkucaopoaa.CrocoObl mosrydeHust
KHCIIOpo/ia B 1abopaTopuu U

YcTHBII onpoc
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MPOMBIIIJICHHOCTH.

3/23 | IIpakTuyeckas pabora Ne 1 - 1 [TpakTryeckas
3.dlonydenue u pabora
COOMPAHUEKHUCIIOPOAa, U3YUCHHE
€roCBOWCTBY

4/24 | KpyroBopoT KHCIOPO/a B IIPUPOJIE. 1 - - YcrHblii onpoc
O30H — aJUIOTPONHAS MOJU(PUKAIIHS
KHCIIOpO/Ia.

5/25 | TerutoBoii 3 dexT XumMudecKon 1 — - YcTHBIH onpoc

peaKIu, TEePMOXHUMUYCCKHE
ypaBHEHUS, IK30- M SHIAOTEPMHUECKUE
peakiuu. TOIIMBO: yrojb U METaH.
3arps3HeHue BO3/lyXa, YCHIICHHE
MapHUKOBOTO 3 dekra

Booopoo. Ionwsmue o kucromax u consx (5u)

6/26 | BogopoI- 3JIeMEHT U TIPOCTOE 1 — - YcTHBIH onpoc
BemecTBo. Haxoxnenue Bogopona B
npupoe, GU3nvIecKue 1 XUMHICCKUE
CBOMCTBa, MPUMEHEHUE, CTIOCOOBI
MOJTYYCHHUSI.

7127 | IIpaktuueckas pabora Ne 1 — 1 [TpakTuueckas
4.dlonyueHue u COOMPAHUEBOIOPOIA, pabora
U3y4CHUE ETOCBOMCTBY»

8/28 | Tousitie o kucnorax. Homenknarypa | 1 — — YcTHBIN onpoc
KHCJIOT (MEXyHapOIHAs U
TPUBHUAJIbHASA).

9/29 | Tousitue o consix. Homenknarypa 1 — — YcTHBIH onpoc
coJiert (MeXayHapoaHAs U
TPUBHUAIbHASA).

10/30 CamocrositensHas padora «Kucimorsr 1 — - [TucbMeHHbIIH
U COITN» KOHTPOJIb

Konuuecmsennvie omnowenus 8 xumuu (4u)

11/31| KonnvecTBo BemecTsa. Mojib. 1 — — YCTHBIN OIpoc;
Momnspaast macca. 3akoH ABOTapo. [TnceMenHbIN
Mounsipabiit 00BEM razoB. Pemienue KOHTPOJIb
3ama4y

12/32| Pacu&Thl 10 XUMUIECKHM ypaBHE- 1 - - YcTHBIH ompoc
HUSIM.

13/33| OGoOmIaroIHii YPOK 110 TEMaM 1 - - YCTHBIH ompoc
«Kucnopoa. Oxcunel. Konnuectso
BemiecTBay [loaroroska k
KOHTPOJILHOM padoTe

14/34| KonTpoanHas padora 2 «Kuciopox. | 1 1 - KonrponbHas
Oxcuppl. KonndecTBo BemiecTBa» pabora
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Booa. Pacmeopwi. [lousmue 06 ocnosanusx (64)

15/35

dusnueckue cBoiicTBa Boabl. Boga
KaK pacTBOPUTEIIb.

1

YcrHblit onpoc

16/36

PactBopnl. Hackiiiennsie u
HEHACBIIICHHBIE PACTBOPHI.
PactBOopuMOCTH BelecTs B
Boae.MaccoBasi 10J1 BEIIECTBA B
pacTtBope.

YcrHblii onpoc

17/37

Pemenue 3amau mo teme
«OmnpeneneHue paCTBOPUMOCTH U
MacCOBOM JIOJIM BEIIECTBA B
pacTtBope»

YeTHBIR 0O1poc;
ITuceMeHHEbIi
KOHTPOJIb

18/38

[IpakTuueckas pabora Ne 5
«[IpuroroBrneHnue pacTBOpPOB
conpeAes€HHON MacCOBOM J0JIer
PacTBOPEHHOTOBEILIECTBAY

[IpakTnueckas
pabora

19/39

XUMHYeCKHEe CBOMCTBA BOEI.
OcHoBanus. PoJsib pacTBOpoB B
MPUPOJAE U B KU3HU YEJIOBEKA.
Kpyrosopot BojibI B ipupoe.
3arpsi3sHEHUE TPUPOIHBIX BOJ.
OxpaHa ¥ 0YMCTKa IPUPOJIHBIX BOJI.

YcTHBII onpoc

20/40

Kpyrosopot Bobl B pupoe.
3arpsi3HEHUE IPUPOAHBIX BO.
OxpaHa ¥ 04KMCTKa NPUPOAHBIX BOJI.

YcTHBII onpoc

Ocnosnble Knaccol HeopecaHUu4eCKuxc

oeounenutl (11 y)

21/41

Knaccudukanus HeopraHmueckux
COEIUHEHUN.

1

YeTHBIN onpoc

22/42

Oxcunpl. Knaccudukarms okCHI0B:
COJICOOpa3yIoIIHe U
HeconeoOpazyromue. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA OKCHUJIOB.
ITonyyenue okcuaoB

YeTHBIR onpoc

23/43

OcHoBanus. Knaccudukanus
OCHOBaHU: MIEJIOYU U
HEpPAaCTBOPUMBIE OCHOBAHHSI.

YcTHBII onpoc

24/44

du3nyecKue 1 XUMHYECKHE CBOMCTBA
ocHoBaHuil. [loydeHre OCHOBaHUN.

YcTHBII onpoc

25/45

Kucnotel. Knaccudukarnus Kucior..

YcTHBII onpoc

26/46

dusnyecKkre 1 XUMHYECKHE CBOMCTBA
KHUCJIOT. PsI1 akTHBHOCTH METAJUIOB
H. H. bekerosa. [lonydeHue KUCIoT.

YeTHBIN onpoc
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coeMHeHMi. PacTBopbi»

27/47| Comu. dusmyeckre W xumuueckue | 1 VYcTHBIH onpoc
cBoiicTBa cosell. [Tonyuenue coineil.

28/48| 'enerrueckast CBsI3b MEXIy Kiaccamu | 1 YcTHBI onpoc
HEOPraHW4YeCKUX COCTNHEHUI.

29/49 | TTpakTrueckas padora Ne 6 «Pemenue | 1 [TpakTuyeckas
IKCIIEPUMEHTAIBHBIX3a/1a4 110 TeMe pabora
«OCHOBHBIEKJIACCHI
HEOPraHN4YeCKUXCOCIMHEHHUN»

30/50 | OGo6Iatoee 3aHATHE TIO TEME 1 YcTHBIH onpoc
«OCHOBHBIE KJIacChl HEOPraHMUECKUX
coenuHenuil. PactBopei». Ilogroroska
K KOHTPOJILHOH paboTe

31/51| KontpoJsbHasi padora 3 «OcuoBubie | 1 KonTtponsHast
KJIaCChl HEOPTaHMYECKHUX pabora

3. llepnoanueckuii 3axkon u [lepuognyeckasi cucreMa Xumudeckux jiementon /1. U.

Menpeneea.CTpoeHne aToMOB. XUMHU4YeCKasl CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)

Tlepuoouueckuii 3axon u Ilepuoduueckasn cucmema xumuseckux snemenmos /. U. Menoeneesa

Cmpoenue amoma (74)

1/52

[lepBbIc MOMBITKU KJIACCH(PHUKAIINN
XUMHYECKHX d1eMeHTOB. [lousTue o
IpyIIax CXOAHBIX 3JIEMCHTOB
(memoyHbIe M MIET0OYHO3EMETbHbIC
METAaJIJIbl, TaJIOTE€HbI, UHEPTHHIE
ra3bl). DJIEeMEHTHI, KOTOpbIE 00pa3yIoT
amoTepHbIe OKCUIBI U TUAPOKCHUJIBL.

1

YcTHbI onpoc

2/53

Ilepronrueckuit 3aKoH.
[Iepnonnueckas cucteMa XMMUYECKUX
anemenToB 1. 1. Menaeneena.
IIepuons! u rpynnsl. Pu3ndecKuit
CMBICII ITOPSIAKOBOTO HOMEDA,
HOMEPOB MEPHUOA U TPYIIIIbI
JJIEMEHTA.

YeTHBIN onpoc

3/54

Crtpoenue atomoB. CoCcTaB aTOMHBIX
anep. M3oTonsl. DIEKTPOHBI.
CtpoeHue 3JIeKTPOHHBIX 000J09eK
aTOMOB NEpBbIX 20 XUMUYECKUX
AJIEMEHTOB

YcTHBII onpoc

4/55

ITepunonnueckoii cucremst . 1.
MeneneeBa. XapakTepucTuka

XUMHUYECKOT0 JIEMEHTA 10 €r0

nosioxeHuro B lleprnoanyeckon

cucteme /1. 1. Menaeneena.

YeTHBIN onpoc

5/56

3aKOHOMEPHOCTH M3MEHEHUS paInyca

YceTHBII onpoc
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aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAITNYECKUX U HEMETAJUIMYECKUX
CBOCTB 10 TpyIIaM U Mepuojam.
3nauenue [lepuonnyueckoro 3akoHa u
[Tepuoanueckoit cucTeMsl
XUMHUYECKHUX 3JIEMEHTOB ISl pA3BUTHUS
HayK{ U MPAKTUKH.

6/57| ITuceMeHHBINH KOHTPOIb «CTpOeHHE 1 - [TucpMeHHBbIIH
aTroMay KOHTPOJIb
7158| 1. 1. MeneneeB- y4EHbIH 1 1 - Y CTHBIH ompoc

IPAKJaHUH.

Xumuueckas cea3vb. OKuciumenbHo-60CCmanogumenshole peakyuu (84)

B/59 | Xumuueckas cBs3b. KoBaneHTHast 1 - YcTHbIi onpoc
(nmossipHas U HEMOJSIPHAs) CBS3b.

9/60 | Dy1eKTPOOTPHUIIATETBHOCTD 1 — YCTHBII onpoc
XUMHAYECKHX 3JIeMEeHTOB. MloHHas
CBSI3b.

10/61| Pemenue 3ana4 o teme «THUIbl 1 - YCTHBIN OIpoc;
CBSI3U» [InceMenHbIn

KOHTPOJIb

11/62| Crenens okucnenus. Oxkucnurensio- | 1 — YcTHBIH onpoc

BOCCTaHOBHTEIIbHBIC PEAKIINH.
[Ipouecchl okucIeHUs U
BoccTaHOBNICHHS. OKUCIIUTENN U

BOCCTaHOBHTEIIH.

12/63 | Pemenue 3ana4 no teMaM «CTerneHp 1 - YCTHBIH 0mpoc;
okucaeHust. OKUCIUTETHHO- [TuceMenHbII
BOCCTAHOBUTEIJIbHBIC PEAKIIUN) KOHTPOJTb

13/64| OGoOmIaroIiee 3aHATHE IO TEMAM 1 — YCTHBIH ompoc
«CTpoeHue aTOMOB. XUMHUYECKas
cBs3b. OKHCIUTENHHO-

BOCCTaHOBHTEIIbHBIC PEAKIIUNY

14/65| KonTpoJibHas padora 4 «CtpoeHue 1 1 KontpospHas
aTOMOB. XMMHYECKasl CBSI3b. pabota
OKHCIUTENbHO- BOCCTAHOBUTEIbHBIC
PEaKITUI»

15/66 | AHATN3 KOHTPOJIBHOM pabOTHI 1 - YcTHBIH ompoc

4. Pe3epBHoe Bpems (2 u)
1/67 | O6o06maroIee 3aHSTHE 110 TEME 1 - YcTHBIH onpoc
«[TomyueHre OKCHIOB, KUCIIOT,
OCHOBAaHHUH U COJIEH»
2/68 | OGo6IIaroIIEe 3aHATHE IO TEME 1 - VeTHBII 0npoc
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«XUMHUYECKHE CBOMCTBA OKCHJIOB,
KHCJIOT, OCHOBAHHM U COJICI»

O0111e€ KOJIMYECTBO YacOB 110 POTrpamMme

68

9 kiacce

n/n

Tema ypoka

KoanuyecTBo 4acosB

JlaTa

BCEro

KOHTPOJIBH
padoThI

HU3ydeHus
HNPaKTHYECK

padoThI

Buabi, ¢dopmbl
KOHTPOJIsI

1. BenrecTBO M xuMnuyeckue peaxkuuu (194)

Ilosmopenue u yenybnenue 3HaHuli OCHOBHbIX pazoenos Kypca 8 knacca (54)

1/1

[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /1. 1. Menpeneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB,
KaJusl, KalbLMsl U UX COEIMHEHUH B
COOTBETCTBHUH C TOJ0KEHUEM
anemeHToB B I1C cTtpoennem ux
aTOMOB

1

YcTHbIi onpoc

212

CtpoeHue BemiecTBa: BUJIbI
XUMHUYECKOM CBSI3U. THUIBI
KPUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT
THUIA KPUCTALTNYECKON PEIIETKU U
BUJa XMMHUUYECKOM CBsI3U. PemieHue
3a1aq

IIucebMeHHBIH
KOHTPOJIb

3/3

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX BEILECTB
(MexxayHapoHas U TpUBUAIIbHAS).

YcTHBII onpoc

4/4

XHUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCA K Pa3JIMYHBIM KJIaccam
HEOPraHUYECKUX COECIUHEHNN,
T€HETUYECKas CBSI3b HEOPIraHUYECKUX
BEILIECTB.

TectupoBanue

5/5

Knaccudukamnms xumMuaecknx
peakuuii o pa3auyHbIM. DK30- U
SHJOTEPMUUYECKHE PEAKIIIH,
TEPMOXHUMHUYECKUE YPABHEHHUS.
Pemrenue 3agau.

YeTHBIN ompoc;
IIuceMeHHBIH
ompoc

OcHognvle 3AKOHOMEpPHOCMU

xumudec

Kux peaxyuii (4u)

6/6

[ToHsITHE O CKOPOCTH XUMUUYECKOMN
peakmuu. [lonstre 06 0OpaTUMBIX U

1

YeTHBIN onpoc
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H606paTI/IMI>IX XUMHYCCKUX PCAKIUAX.

77 | ®akTOpsl, BIUAIOIIUE HA CKOPOCTh 1 YcrHblit onpoc
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.

8/8 | IToHsTHE O TOMOTE€HHBIX 1 VYcTHbIl onpoc
reTeporeHHbIX peakuusx. [lonstue o
XUMHYECKOM PaBHOBECHH.

9/9 | O6obmIaroIee 3aHATHE IO TEME: 1 [TuceMeHHBIN
«OCHOBHBIE 3aKOHOMEPHOCTH KOHTPOJIb
XUMHUYECKUX PEaKIIUii»

Onekmporumuyeckas ouccoyuayusi. Xumuvecxkue peaxyuu 8 pacmeopax (10u)

10/10 OkuCIUTENBHO- BOCCTAHOBHUTEIBHBIE 1 YcTHBIN ompoc
peaxiuuu, 3JeKTPOHHBIN OanaHc
OKHUCJIUTEIHHO- BOCCTAHOBUTEIHHOM
peakuuu. CocraBiieHuEe ypaBHEHUM
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTI0Ib30BaHUEM METO/1a
ANEKTPOHHOTO OanaHca.

11/11 Teopust 3MEKTPOTUTHIESCKON 1 IInceMeHHBIM
JUCCOLMAIUU. DIIEKTPOJIUTHI U He- KOHTPOJIb
ANMEKTPOJIUTHI. KaTHOHBI, aHHOHBI.

12/12 MexaHu3M JUCCOIMAIIMH BEIECTB C 1 YcTHBIN ompoc
Pa3TUYHBIMU BUIAMU XUMHYECKOM
cBsa3u. CTeneHp JUCCOLMALINH.

CunpHbIe U cllabble AIEKTPOIUTHI

13/13 TIpaktudeckas pabora 1 «Permenue 1 [IpakTrueckas
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe pabota
"DNIEKTPOTUTHYECKAS TUCCOIUAITUS.

XUMUYeCcKHe peakliui B pacTBopax”

14/14 Peakiium MIOHHOTO OOMEHA. Y CIIOBUS 1 [TuceMeHHBII
MPOTEKAHUS PEAKIIUil HOHHOTO KOHTPOJIb
oOMeHa, MOJIHbIE U COKpAIllEHHBIE
VMOHHBIC YPaBHEHUS PEaKIIUi.

15/15 CgoiicTBa KHCIIOT, OCHOBaHUH 1 1 YCTHBIA orpoc;
conieil B cBeTe MpeAcTaBIeHuit 00 [TnceMenHbIM
ANEKTPOIIUTUYECKON JTUCCOLIUAIUH. orpoc
Pemenue 3anau.

16/16| KauecTBeHHBIE peaklMd Ha HOHBL | 1 TectupoBanue
[ToHsiTHE O THAPOIN3E COJIEH.

17/17 O6o06mIaromiee 3aHATHE 10 1 VerHBII onpoc
Teme«BerecTBo 1 XuMu4eckue
peakuun». [TogroroBka k
KOHTPOJIbHOH paboTe.

18/18 KonTpoJbHas padora 1 «BemectBo 1 KoHntponbHas
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U XUMHUYCCKUC PCAKIIUN)

pabota

19/19

Pabora Hag ommOkaMu. AHanus

KOHTPOJILHON paboTHI.

Y cTHBIN
OMpooc

2. Hemeraibl 1 ux coeanHenusi (284)

Obwas xapakmepucmuka xumudeckux snemenmos VIIA-epynnol. I'anoeenvt (44)

1/20

OO01ast XxapaKTepUCTHKA
OcobeHHOCTH CTPOCHUS

XapaKTepHBIC CTCIICHH OKUCIICHHS.
CrpoeHue u pU3NIECKUE CBOKWCTBA
MPOCTHIX BEIIECTB — raJIOTEHOB.

raJor¢HOB.
aTOMOB,

YcrHblii onpoc

2/21

XUMHYECKHE CBOMCTBA HA IIPUMEPE 1 - -

xJiopa (B3auMo/ielicTBHE

METaljlaMu, HEMCTaJlllaMU,
menoyamu. Pemenue 3aaauy.

C

IIuceMeHHBIH
KOHTPOJIb

3/22

XnopoBoaopoa. CoJsiHast KUCIIOTA, 1 — —
XUMHUYECKHE CBOWCTBA, MOJTyYEHHE,

npuMeHeHue. Jleiicteue

XJIOPOBOJOPOJIa HA OpPraHUu3M
4eJoBeKa. BaxkHenmme XJIopyuabl U UX

HaXO0XKXJIACHHC B IIPUPOIC.

XJiopa u

YcTHBII onpoc

4/23

[IpakTuueckas padora: Ne 2.
«[ToxydeHue CoNIHON KUCIIOTHI,

H3y4YEHHE €€ CBOMCTBY»

[IpakTnueckas
pabora

Obwas xapaxmepucmuxa xumudeckux snemenmos VIA-epynnoi. Cepa u e€é coeounenus (74)

5124

OO1m1ast XxapaKTepUCTHKA

VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU
okuciennsa.CTpoeHne u puznyeckue
CBOMCTBA MTPOCTBIX BEIIECTB —
KHUCJIOPOJIa U CePhl. AJIOTPOITHbBIE
MOJU(UKAIIMHI KUCIOPOAA U CEPBHI.
XHUMUYECKUE CBOKCTBA CEPHI.

3JIEMEHTOB 1 — —

YeTHBIN onpoc

OCHOBE ITPOMBIIIJIEHHOT'O CIIoco0a
IIOJIy4YEHUSI CEPHOU KUCIIOTHI.
[Ipumenenne. Conu CEpHON KUCIIOTHI,
KayecTBEHHasl peakiys Ha cynbdar-

noH. Haxoxnenue cepsl

Heé

6/25| CepoBoopo, ctpoenue, pusuyeckue | 1 - - YCTHBIH onpoc
U XUMHYecKue cBorcTBa. OKCHIBI
Cepbl KaK MPeCTaBUTEIH KUCIOTHBIX
OKCHJIOB

7/26| Cepnast kucnora, Gpuzndeckue u 1 — — [TucbMeHHBIH
XMMHUYECKHE CBOHCTBA KOHTPOJIb

8/27| Xumudeckue peakiii, JexaIline B 1 — — YcTHBIH onpoc
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COCIMHEHUH B IpUPOAE. XUMUUECKOE
3arpsI3HEHUE OKPYIKAIOLEH Cpelbl
COCIMHEHUSMU CEPBI

9/28

Bbruuciienus no ypaBHeHUsIM 1 - -
XUMHUYECKUX PEAKLUI; MaCCOBON
JI0JIM BBIX0/1a TIPOJIyKTa
peakuuu.Pemenue 3anay.

ITuceMeHHEbIi
KOHTPOJIb

10/29

O00011IeHrEe 3HAHUI IO TEME 1 - -
«Qnementsl VIIA u VIA rpynm»

YcrHblit onpoc

11/30

KoutpoJabsHnas padora 2 1o teme 1 1 —
«9QnemenTsl VIIA u VIA rpynmn»

KonTponbhas
pabora

0611461}1 xXapakmepucmuka XumudecKux dJ1eMernoe

(74)

VA-epynnot. A3om, ¢pochop u ux coeounenus

12/31

PaGora Hajg ommOkaMu. AHanus 1 — —
KOHTpPOJbHOU paboTsl. OO11as
XapaKTEPUCTHKA AIIEMEHTOB V A-
rpymmsl. A30T, U3NIECKUE U
XUMHYECKHE CBolicTBa. KpyroBopoT
azoTa B Ipupoje. AMMHUaK, ero
¢busnvecKkre 1 XUMHYECKUE CBOMCTBA,
MOJTyYCHUE U IPUMEHEHHE.

YcTHbIi onpoc

13/32

IIpakTuyeckas pabora 3 «I[lomyuenune | 1 — 1
aMMHaKa, U3y4yeHue ero CBONCTB»

[IpakTuyeckas
pabora

14/33

Conu aMMOHMS, UX PU3NYECKHUE U 1 — —
XUMHYECKHE CBOICTBA, IPUMEHEHHUE.
KauecTBeHHas peakiiysi Ha HOHbI
aMMOHHSI.

YcTHBII onpoc

15/34

A30THas KUCIIO0Ta, €€ NOJIy4eHHE, 1 — —
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA

YcTHBII onpoc

16/35

Hcnonb30BaHNE HUTPATOB U CONEN 1 - -
aMMOHHS B KaU€CTBE MUHEPAJIbHBIX
ynobpenuii. XumMuueckoe
3arpsI3HEHUE OKPYKAIOLIEH Cpebl
COETMHEHUSIMH a30Ta

IIucebMeHHBIH
KOHTPOJIb

17/36

docdop, amnoTponHbIe 1 — -
Moaudukauu docdopa, husndeckue
U XUMHUYecKue cBoicTBa. OKcua
dbocdopa(V) u dbocdhopnas kucnora,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA,
MOJTyYeHHE

YeTHBIN onpoc

18/37,

Hcnonb3oBanue gocdaTon B kauectse | 1 — —
MUHEPATBHBIX YI0OPEHUIHA.

YeTHBIN onpoc

Obwas xapakxmepucmuxa xumudeckux snemenmos 1VA-zpynnoi.
Yenepoo u kpemmnuii u ux coedunenus (10u)
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19/38

OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB
IVA-rpynnel. Yriepoa, allsioTpOITHbIE
MOJU(UKAINH, PACIPOCTPAHEHHUE B
npupojae, Gu3nuecKrue U XuMUYeCKue
cBoiicTBa. Ancopouus. Kpyrosopor
yriaepoja B PUPOJE.

YcTHBIN onpoc

20/39

Oxcunel yriaepona, ux pusnveckue u
XMMHYECKHE CBOMCTBA, IEMUCTBUE HA
KUBBIC OPTraHU3MBI, TTOJTyYCHUE

U IpUMEHEHHe. DKOJIOrHYecKre
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yriepona(IV); runoresa rimo6anbsHOTO
MOTETUICHUS KJIMMaTa

YceTHBII onpoc

21/40

VYroapHas KMCIIOTa U €€ COJIM, MX
(du3HUYeCcCKre U XUMHUYIECKUE CBOKCTBA,
MOJIy4YEHUE U IPUMEHEHUE.
KauecTBenHas peakius Ha KapOoHaT-
noHsbl. Mcrnonp3oBanue kapOOHATOB B
OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH
H CEIIbCKOM XO3SHCTBE.

YcTHbIi onpoc

22/41

[IpakTuueckue padora 4
«IlomydeHne yriekucioro rasa.

KauecTtBennas pC€aKiug Ha Kap6OHaT-
HOH»

[IpakTnueckas
pabora

23/42

[TepBoHaYaIbHBIC MOHATHSA 00
OpFaHI/I‘IGCKI/IX BCHICCTBAX KakK

0 COeIMHEHUSX yriepozaa (MeTaH,
3TaH, 3THJICH, alleTUJICH, 3TaHOJI,
TIIMLEPHH, YKCyCHas KucnoTa). Mx
COCTaB U XUMHYECKOE CTPOCHUE.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX
BEILIECTBAX: KUpaX, OenKax,
yraeBojax. [ToHsTue o 6uonornuecku
BAKHBIX BEIIECTBAX: JKHUpax, OenKax,
yIIIeBOJIaX.

YcTHbIi onpoc

24/43

Kpemuuii, ero pusnueckue u
XMMHYECKHE CBOMCTBA, IOJyYEHUE U
npuMmeHeHne. CoeIMHEHNs] KPEMHUS B
npupoje. CUmukarsl, uX
WCIIOJI30BaHUE B OBITY, METUIIUHE,
MIPOMBILIUIEHHOCTU. Baxknenmue
CTPOUTEIBHBIE MATEPUAIIBI.

YcTHBII onpoc

25/44

ITpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«Hemeranbm».

IIpakTrueckas
pabora

26/45

O0001IeHre 1 cCUCTEMAaTU3aIIHs
3HAHUH 110 TeMe «DIeMeHTEl VA u

YceTHBII onpoc
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IVA rpynm»

27/46 KonTpoabHas padora 3 «Dnementsl | 1 1 - KonrponsHast
VA u IVA rpynm» pabora
28/47) Ananu3 omMOOK KOHTPOILHOM 1 - - YcrHblii onpoc

paboThI

2. Metajuibl 1 ux coequnenusi (174)

Obwue ceoticmea memannos (44)

1/48

OO1w1ast xapaKTepUCTHKA XUMUYECKHX
3JIEMEHTOB — MeTauioB. CTpoeHue
MeTajul0B. MeTainyeckast CBA3b U
MeTaJuIn4YecKast KpUCTaJUInYecKast
peméeTka

1

YcrHblii onpoc

2149

DNEeKTPOXUMUYECKUN P
HaIpsDKEHNUN MeTasuioB. Pusndeckue
Y XUMHYECKUE CBOMCTBA

MeTauioB. O01mue crrocoob!
MOJIy4YEHUsI METAIIJIOB.

YcTHbIi onpoc

3/50

Brrunciienus mo ypaBHEHUSIM
XUMHYECKUX PEAKIUM, €CIu OJUH U3
pEareHTOB COJIEPKHUT IMPUMECH.
Pemenue 3agau

IIucebMeHHBIH
KOHTPOJIb

4/51

[ToHsiTHE O KOPPO3UK METAILIOB U
OCHOBHBIE CITOCOOBI 3aLTUTHI OT
kopposuu. CrjiaBbl, UX TPUMEHEHUE B
OBITY U IPOMBIIIIICHHOCTH.

YcTHBII onpoc

Baocnetiwue mem

ajjlbl U

ux coeounenus (1

5/52

Illenounsie MeTaubl.IlonoxeHue B
[Iepuoanueckont cucreme, CTpOCHUE
atomoB. HaxoxeHue B

npupoje. Pusznyeckue u
XUMHUYECKHE CBOMCTBA

1

YeTHBIN onpoc

6/53

OKcubl ¥ THAPOKCUIBI HATPUS U
Kkanus. [I[puMeHenne menouHbIxX
METaJIJIOB M UX coeanHeHnii. Pemenne
3ajad.

IIuceMeHHBIH
KOHTPOJIb

7/54

[llenouHO3eMENbHBIC METAJIBI
Mar"Hui 1 KaJbIMi: TTOJI0KECHUE

B [Iepnoandeckoii cucreme; CTpoeHue
HX aTOMOB; HAXOKJICHUE B IIPUPOJIE.
du3nyeckre 1 XUMHUECKHE CBOIICTBA
MarHus 1 KaJbIys.

YcTHBII onpoc

8/55

Bakueilinme coefMHEHNUSA KLU
(okcua, TUAPOKCHUL, COJIH).

JKécTkoCTh BOBI U CIOCOOEI €€

IIucbMeHHBIH
KOHTPOJIb
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YCTpaHEHHUs

9/56

[IpakTrueckas padota 6«KécTkocTh
BOJIBI M METOJIBI €€ YCTPaHCHUS»

[IpakTnueckas
pabora

10/57

Amromunuii. [lonoxenue B
Ilepuonnueckoii cucreme,
cTpoeHue aroma. Haxoxnenue B
npupoje. Puznueckue u
XUMHYECKHE CBOMCTBA

YcrHblii onpoc

11/58

Brlunciiennsa MaccoBOM JTOJIHU BbIXOJa
npoaykra peakiuu. Pemenue 3agau

IIucebMeHHBIH
KOHTPOJIb

12/59

AMpoTepHbIE CBOIICTBA OKCHIA U
THJPOKCHIA ATFOMHHUS.

YceTHBII onpoc

13/60

Kenezo. [Tonoxenue B
Ilepuonuueckoi cucreme
XUMHUYECKUX dieMeHToR /1. M.
MenpeneeBa, CTpOEHUE aTOMA.
Haxoxnenue B mpupoze.
dusznyeckre ¥ XUMHUUYECKHE
CBOIICTBA.

YcTHBII onpoc

14/61

Oxcupl, TUIPOKCH]IBI U COTTU
xene3a(Il) u xeneza(1ll).

YcTHbIi onpoc

15/62

[IpaxTuueckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX 33724
o TeMe «MeTambly.

[IpakTnueckas
pabora

16/63

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH 110 TeMe «MeTaljibl U UX
COEINHEHU»

YeTHBIN onpoc

17/64

Kourpoabsnas padora 4 «Metauisl u
UX COEIMHEHUSI»

KoHntponbHas
pabota

4. Xumus 1 0

KPYK

aomas cpeaa (44)

1/65

AHanu3 omub0K KOHTPOJIbHOM paboThl|
Hosele maTepuaisl u

TexHosioruu. Bemecta u

MaTepHalbl B IOBCEHEBHOM KU3HU
YeJI0BEKa.

1

YeTHBIN onpoc

2/66

XuMus 1 310poBbe. bezonacHoe
HCIIOJIb30BAHUE BEILECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas
IOMOILb IPA XUMHUYECKHUX 0XKOTaxX
Y OTPABJICHUSIX

YcTHBII onpoc

3/67

[IpupoaHbIe HCTOYHUKH YTIIEBOIOPO/IOH
(yrois, mpupoAHbIN Ta3, HeTh),
MPOAYKTHI UX EPepadOTKU, UX POJIb B

OBITY U IPOMBIIIIIEHHOCTH.

YeTHBIN onpoc
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A4/68 | OCHOBBI 3KOJIOTHYECKON 1 - - VYcTHBIH onpoc
IPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIICH CPEIIBI.
Posb XxvMuH B periieHHn
IKOJIOTHYECKUX TIPOOIIEM.

OO011ee KOJIMYECTBO YacoB 10 MPOTrpaMMe 68 4 7

YYEBHO- METOJMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

Xumusa. 8 kmacc. /Epemun B.B., Kysemenko H.E., JlpozmoB A.A. u apyrue; moj
penakuueit Jlynuna B.B.,000«IPODA»; AO«M3aarenbctBo [IpocBenienue»;

Xumus.9 kmace. /Epemun B.B., Ky3smenko H.E., JIpo3noB A.A. u apyrue; o pegakuuen
Jlynuna B.B.,000«IPO®A»;AO«U 3narenbctBo IIpocBenienuey;

METOAUYECKHUE MATEPHAJIBI J1JIs1 YUUTEJIA
Xumus.8xinacc.Metoaudeckoenocoduek yuebd. B.B. Epémuna unp. «Xumus. 9 kmacey/
B.B.Epémun, A.A. lIpo3nos, M.: «/Ipodar»

Xumus.8xinace.Meroaudeckoenocoouek yued. B.B. Epémuna unp. «Xumus. 9 kmacey/
B.B.Epémun, A.A. [Ipo3nos, M.: «JIpoda»

Xumus. 8 k1. : pab. rerpans k yue0. B.B. Epémuna nap. «Xumus. 8 knace»/ B.B.Epémun, A.A.
Hpo3nos, M.: «/Ipoda»

Xumus. 9 k1. : pad. rerpans k yued. B.B. Epémuna unp. «Xumus. 9 knace»/ B.B.Epémun, A A.
Hpoznos, M.: «Jlpoda»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

ITopran (byH1aMEHTaIbHOTO XUMHYECKOTO o0Opa3oBaHus ChemNet.Xumunueckas
uHpopManrnoHHas ceTb:Hayka,00pa3oBaHue, TeXHOIOTUU
http://www.chemnet.ru Tazera «Xumus» wu caiit gus  yuurtens <« wmgy Ha  ypok

xumum»http://him.1september.ru Exnnasxomnekuusl [OP: TIpeamerHas KomteKuuss« X uMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO- HaydHBbIE SKCIIEPHUMEHTHI:
xumus. Komneknus Poccuiickoro o6reo0pa3oBareasHOTO TopTaia

http:// experiment. edu. ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http:// www. Alhimik.ru. Beepoccuiickast omummnuaa nkoJI5HUKOB 110 XUMHU

http://chem.rusolymp.ru. Opranudeckass XuMusi: SIEKTPOHHBIN YUSOHUK JUIS CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru. OCHOBbI XUMHUH:3JICKTPOHHBINYICOHUK
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MATEPHAJIBHO- TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

Y4eOHoe o0opynoBanune

1. AynuTtopHas Jocka ¢ HAOOPOM MPUCTIOCOOICHUH [T KPETICHHsT TaOIHI
2. DKCITO3UIIMOHHBIN YKpaH

3. TeneBuzop

4. MynbTUMEIUHHBIN KOMIIBIOTED

5. MynbTUMEANANPOEKTOP

6. [IpunTep nazepusiii, Ckanep, KonmupoBansHblil anmapar

7. lIokyMeHT- kamepa

banHepbl HacTeHHBIE

1. [lepnoanueckas cucteMa XMMUYECKUX 3JieMeHTOB uM. JI.11.Menneneera
2. Tabnuia pacTBOPUMOCTH KUCIIOT, COJICH U OCHOBAaHUI B BOJIE

3. Oxpacka MUHAMKATOPOB B Pa3IM4YHBIX Cpelax

4. DIIeKTpOXUMUYECKUH sl HAPSKEHUI METalIOB

5. MHCTpyKLIMSA MO OXpaHe U Tpy/a B KaOUHETe XUMUU

6.I1paBuia moBeaeHNs ydaluxcs B KAOMHETE XUMHUH

7. IlopTpeTbl yueHbIX

8.TemaTnueckre TaOIUIBI IO XUMUAN

9. MynbTuMeuitHbIE 00yYaroe IPOrpaMMbl U 3JIEKTPOHHBIE YUEOHUKHU
10.KapToukwu, pa3naToyHblii MaTepual (B Ie4aTHOM BHJE, HA SJICKTPOHHOM HOCHUTEJIE)

Oo0opynoBanue AJs1 MPoBeeHUs J1a00PATOPHBIX,
NPAKTH4YECKUX PA0dOT M IeMOHCTPALMA

ITocyna: Oroperku, BOpOHKA JAENUTENbHAsA, KOMIUIEKTH (appopoBoii MOCybl, KO0, MEpPHOMI
1OCy/ibl, HA0OPBI TPOOUPOK, CTAKAHOB CTEKISTHHBIX U MOJUIPONUICHOBBIX, MUIIETOK 1 KOMILIL.
CTEKJISIHHBIX U IUIACTUKOBBIX, (DJIAKOHOB, Y3JI0B U JleTajleld, BOPOHOK, IPEIMETHBIE CTEKIIa,
CTEKJISTHHBIE TTAJIOUKH, yallky [leTpu, yamia KpucTalan3anuoHHas

JlaGopaTopuble koMmIeKkTbl: JIOTOK ¢ 1a0OpaTOpHOM MOCYAOH W NPUHANIECKHOCTIMY,
MUKpOJIa00paTopHs AJi1 XUMHUYECKOI0 SKCIIEpUMEHTa, HA0Op XMMUYECKOM MOCY bl y4yalllerocs,
HAaOOpbl 0aHOK M CKJISHOK, 3aXHM MPOOMPOYHBIM, KOMILJIEKT AITHUKETOK J1abOopaTOPHBIMH,
IUTACTHHA JUISl KalleldbHOI0 aHajiu3a, HabOp MUIETOK C I[BETOBOM MHIWKALMEH, OUKH, ILITATHB
7a00paTOPHBI  XUMHYECKU,0yMara WHIUKATOpHAs, (UIBTPHI, MUHUET, BBIMAPUTEIbHAS
IUIACTHHA, MEPHBIA LWIMHJP, Ta300TBOJHBIE TPYOKH, CIUpallb MeJHas, MeTJsi HUXPOMOBasi,
NAJI0YKa CTEKJISIHHAS.

Ipu6opsi: TepMomeTp CHUPTOBOH, Bechl JabOpaTOpHbIE DSJIEKTPOHHBIE, HAaOOp IO
AIIEKTPOXUMHUH, JlabopaTopHass OaHs s YYCHHYECKOTO OHKCIEPUMEHTa, HarpeBaTellb
npoOUpPOK, CHUPTOBKA, MPHUOOPHI JUIsL TMOJYYEHHUS Ta30B, TaJOWJOATKAHOB, JIIEKTPOJIM3a
pacTBOpPOB, NCTOYHUK MTUTAHUS.

HaOopsbl peakTuBoB: KHCIOTBI OpPraHMYECKME W HEOPraHMYECKHE; METaJUIbl; OKCUABI U
THJIPOKCUIBl METAJIOB; TaJOre€Hbl; MUHEpaJIbHbIE YAOOpEHHs; CONMU: Cyab(haThl, CyIb(QUTHI,
cynb(uapl, kKapOoHatThl, (ocdarhl, CHIMKATHI, TATOT€HUAbI, alETaTbl, POJAHU[bI, HUTPATHI,
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COCTMHEHUSI XpOMa, COSAMHEHUS MapraHila; YrieBOJOpPOMAbI, aMHUHBI;, KHUCIOPOJCOICpIKaIIne
OpraHWYECKHUE BEIIECTBAa; 0Opa3Ibl OPraHMYECKUX BEIIECTB; WHIUKATOPHI, MATEpUAJIbI, COJIU
JUTSL IGMOHCTPAIIMOHHBIX OTBITOB.
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	Посуда: бюретки, воронка делительная, комплекты фарфоровой посуды, колб, мерной посуды, наборы пробирок, стаканов стеклянных и полипропиленовых, пипеток 1 компл. стеклянных и пластиковых, флаконов, узлов и деталей, воронок, предметные стекла, стеклянн...
	Лабораторные комплекты: Лоток с лабораторной посудой и принадлежностями; микролаборатория для химического эксперимента, набор химической посуды учащегося, наборы банок и склянок, зажим пробирочный, комплект этикеток лабораторный, пластина для капельно...
	Приборы: Термометр спиртовой, весы лабораторные электронные, набор по электрохимии, лабораторная баня для ученического эксперимента, нагреватель пробирок, спиртовка, приборы для получения газов, галоидоалканов, электролиза растворов, источник питания.
	Наборы реактивов: Кислоты органические и неорганические; металлы; оксиды и гидроксиды металлов; галогены; минеральные удобрения; соли: сульфаты, сульфиты, сульфиды, карбонаты, фосфаты, силикаты, галогениды, ацетаты, роданиды, нитраты, соединения хрома...

