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AHHOTAIIYA K PABOYEN ITPOI'PAMME
yueOHOro npeamera «Xumus». 8-9 kiacc

Pa6ouas nporpamma 1o xumuu (8-9 kiacc) paspadborana B coorBeTcTBUH ¢ TpeboBanusmu GI'OC u
@®OII ocnoBHoro ob1ero oopazoBanus u [lonoxenuem «O pabounx mporpaMmax yaeOHBIX TPEIMETOB,
y4eOHBIX KypCcOB (B TOM UHUCIIE BHEYPOUHOU NESATEIBHOCTH), Y4€OHBIX MOJIYJIEH B COOTBETCTBUU C
tpeboBanusiM OI'OC u GOII ocHOBHOTO 00111eTO 00pazoBanus» MAOY Jlunes UTI'Y r.Mpkyrcka,,
yTBEpKJIeHHOTO npuka3zom aupekTopa 01-06-132 ot 30.08.2023 roga u sSBIsSETCSA YaCThIO OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3oBaHusl.

[IporpaMma o XuMuu AaeT NpeACTaBICHUE O HeNsX, o0uIel cTpareruy 00ydeHus, BOCIUTAHUS U
pa3BUTHs 00yUaIOIIMXCSI CPEACTBAMHU YUeOHOT O IpeIMEeTa, yCTaHABIUBACT 0053aTEIbHOE MPEAMETHOE
coJiepyKaHue, IpeaycMaTpUBAET PACIIPEIETICHHUE €0 IO KaccaM U CTPYKTYPUPOBAHUE I10 pa3JiesaM U TeMaM
POrPaMMBbI [0 XMMHH, OTIPEAEIISET KOJTUYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKHU COJCPKAHMUS,
PEKOMEHIyeMYIO MOCIIE0BATEIHbHOCTh NU3YUEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTHKHU y4eOHOTO0 MPOLIecca, BO3PACTHBIX OCOOCHHOCTEHN 00YJaroIMXCsl, ONpeIesieT BOZMOKHOCTH
npeaMeTa JUTsl pealn3anuy TpeOOBaHUN K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI
Ha YpPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHMsl, a TAKXKe TPeOOBAaHHH K pe3ylibTaTaM 00y4eHUsI XUMHUH Ha
YpOBHE LieJIeil U3y4eHUsI IPEIMETa U OCHOBHBIX BUJIOB YU€OHO-TI03HABATEIbHOM JEATENIbHOCTH
00y4aromerocs Mo OCBOEHUIO Y4eOHOTO COAepKAHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEr0 00pa3oBaHusi OPUEHTUPOBAH HA OCBOCHHE 00YyJaIOIIUMUCS
CUCTEMBbI IIEpBOHAYATIBHBIX MOHSATHI XUMUH, OCHOB HEOPTaHUYECKOM XUMHH U HEKOTOPBIX OTJEIbHBIX
3HAYMMBbIX MTOHATUA OPTAHUYECKON XUMHUH.

CrpykTypa coliepkaHus IporpaMMBbl 0 XUMHUH ¢(OPMHUPOBaHA HA OCHOBE CUCTEMHOI'O IIOJIX0/1a K €€
u3ydenuto. CopepxaHue CKIIaJAbIBAETCS U3 CUCTEMBbI IOHATUH O XUMUYECKOM 3JIEMEHTE U BEILECTBE U
CHCTEMBI IIOHATHH 0 XUMUUECKOH peakuuu. O6e 3TH CUCTEMBbI CTPYKTYPHO OPTaHU30BaHbI [0 IPUHIIUITY
MIOCJIE0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX MPECTABICHUIN Pa3HOTO YPOBHS.

TeopeTnueckne 3HaHUSA pacCCMaTPUBAIOTCA HA OCHOBE YMIMPHUUYECKHU MOTYYEHHBIX U OCMBICIEHHBIX
(GakToB, pa3BUBAIOTCS [1OCJIEAOBATEILHO OT OJTHOTO YPOBHS K APYTrOMY, BBIIIOJIHAS (YHKIIUU OOBSICHEHUS U
IPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS M BOZMOKHOCTEH MPaKTUYECKOr0 MPUMEHEHHUS U MOIy4YEeHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHme mporpamMMsbl [0 XMMHUH CITIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHYECKON
COCTABJIAIOLIEN HaAyYHOI KapTUHBI MUPA B JIOTHKE €€ CHCTEMHOM MPUPO/BI, IEHHOCTHOTO OTHOLIEHUS K
HAyYHOMY 3HAHUIO ¥ METOJIaM IMO3HAHUS B HaYKe.

MexnpenmerHas cBs3b. M3ydeHrne XMMUU POUCXOIUT C IPUBIICYEHUEM 3HAHUN U3 paHee
M3YYEHHBIX y4eOHbIX MpeamMeToB: «Okpyxatoniuii Mupy, «bruonorus. 5-7 kinaccel» u «®dusmka. 7 Kiacey,
«Marematuka 5-7 knacce».

[Ipu n3ydeHnn XUMHUKA TPOUCXOAUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak 00JIacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, TPAKTUUECKOMN IEATEIbHOCTH YEIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbI. 3aJjaua y4eOHOro peiMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbI XUMHUUECKUX 3HAHUH
— BaXHEWIMX (aKTOB, TOHATHH, 3aKOHOB M TEOPETHUUECKHUX MOJIOKEHUH, TOCTYIMHBIX 00001IIeHn
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blKa HayKH, B IPUOOIIEHUH K HayYHbIM METO/1aM TIO3HAHUSI ITPH
M3YYCHUHU BEIIECTB U XUMUYECKUX PEAKIIHi, B JOPMUPOBAHUH H PA3BUTUU IMO3HABATEIHHBIX YMEHHUH U HX
NPUMEHEHHUHU B yUeOHO-TIO3HABATEIBHOM U y4eOHO-UCCIIEI0BATEIBCKOM NesITeIbHOCTH, OCBOCHUU MTPABHIT
0e30MmacHOT0 OOpaIeHHs C BEIIECTBAMHU B IIOBCETHEBHOM KHU3HU.

[Ipenmer «XuMus» BXOJUT B 00513aTENbHYIO TPEIMETHYIO 00s1acTh «EcTeCTBEHHO-HAayUHBIE
peIMEeTh»



Cpoxk peanu3aruu mporpammsl — 2 roaa (8-9 kiacc)
KonnuecTBo yueOHBIN YacoB, HA KOTOPBIE pacCUYUTaHa IIporpaMmma

8 xmmacc 9 xnacc BCETO
Kon-Bo yueOHbIX Heleb 34 34
Koi1-B0 9acoB B HeeI0 2 2
Koi-Bo 4acoB B roj 68 68 136

Jlis peanu3aiuy IporpaMMbl HCIOIb3YIOTCS Y4€OHUKH, JOIYIIEHHBIE K UCIIOJIb30BaHUIO IIPU
peanu3ay UMEIIUX TOCY1apCTBEHHYIO aKKPEAUTALMI0 00pa30BaTeIbHbIX IPOrPaMM Ha4aabHOIO
00111er0, OCHOBHOTO O0ILIEro, CPeHEro 00I111ero 0opa3oBaHus OPraHU3aLMsIMU, OCYIIECTBISIFOIIUMHI
00pa3oBaTesbHYIO JeSTEIbHOCTD, MPpUKazoM MunnpocsemieHus ot 21.09.2022 No 858:

- Xumus, 8 kiacc/ I'adbpuensia O.C., OctpoymoB U.I'., Cnankos C.A., AO «/3naTenbcTBo
"IIpocBemienue"»;
- Xumus, 9 knace/ I'adpuensia O.C., Octpoymos WU.I'., Cnankos C.A., AO «M3naTenbcTBo
"IIpocBemienue" »;

DJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI, IOMYIICHHBIC K HCIIOIB30BAHUIO TIPU PEATU3aIlIH UMCIOIINX
rOCYIapCTBEHHYIO aKKPEIUTAIHIO 00pa30BaTe/IbHBIX MPOrPaMM Ha4aIbHOTO 00IIEr0, OCHOBHOTO OOIIETO,
cpenHero obmiero oopa3oBanus npukazoM MunrpocsemeHus ot 02.08.2022 Ne 653:

- Xumus, 8 knacc, PI'AOY JI1O «Akanemust Munnpocsemienus Poccuny;

- Xumus, 9 xknacc, ®DI'AOY IIIO «Akanemust Munnpocsemienus Poccuny;

- DNEKTPOHHBIN 00pa3oBaTeNbHbIN pecype «/lomarnraue 3ananus. OcHOBHOE 001Iee 00pa3oBaHue. XUMUS,
8-9 xnacc, AO «M3narensctBo "[IpocBemienue" »;

- Tpenaxep «O6mnako 3Hanui». Xumus. 8 kinacc, OO0 «DusukoH Jlad»;

- Poccuiickas anexktponHas mikoda https://resh.edu.ru/subject/5/6/

- Yuu.py https://uchi.ru/

- UnrepakTuBHas nocka https://www.uchportal.ru/load/216

- ®enepanbHblii noptan «Poccuiickoe oopasoBanue» http://www.edu.ru/

B nporpammy BKIIIOUEHBI COJIEpKaHuE, MIIAHUPYEMbIE pe3yJIbTaThl (JUUHOCTHBIE, METalpeIMETHBIE,
IpeMETHBIE), TEeMaTHYeCKOoe MIIaHUPOBAHUE C YUeTOM pabodel IporpaMMbl BOCIIMTAHUS U BO3MOKHOCTBIO
UCIIOJIb30BaHUS 3JIEKTPOHHBIX (LIM(POBBIX) 00pa30BaTENbHBIX PECYPCOB, OLIEHOYHBIE MAaTEPUAIIBI.

Pabouas mporpamMMa paccMOTpeHa Ha 3aC€AaHUU METONYECKOTO OObEAMHEHUS YUUTENIEH -
npeaMeTHUKOB (mpotokos Nel ot 29.08.2023 r.), cornacoBana ¢ 3amectuteneM aupekropa MAOY Jluueit
WT'Y r. Upkytcka, yrBepkaeHa npukazom aupekropa Ne 01-06-140 ot 30.08.2023 r.


https://www.uchportal.ru/load/216

HHOACHUTEJIBbHASA 3AIINCKA

[IporpaMMa MO XWMHH Ha YPOBHE OCHOBHOI'O OOIIET0 OOpa30BaHHS COCTaBICHA HAa OCHOBE
TpeOoBaHUIl K pe3yJabTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro
obpasoBanus, npeacraBieHHbx B PI'OC 00O, a Takke Ha OCHOBE (eaepanbHON paboyeil mporpamMmsl
BOCIIUTAHUS M C Y4ETOM KOHIIEMIMM MpernojaBaHus y4eOHOro mpenMera «XuMHsS» B 00pa3oBaTeNIbHBIX
opranusanusax Poccuiickoit denepanuu.

[TporpaMmma mo XuMuM Ma€T MpEACTaBICHUE O LENsIX, OOMIe cTpaTerud oOydeHUs, BOCIIUTAHUS U
pa3BUTHS OOY4YaIOIIMXCSl CPEACTBAMHM Y4E€OHOTO MpEeIMETa, YCTaHaBIMBAaeT O00SA3aTEIbHOE IPEeIMETHOE
coJlep’kaHue, MpeaycMaTpUBaeT paclpe/elieHne ero Mo KjaccaM U CTPYKTypUpOBaHUE IO paslenaMm U
TEMaM TpOrpaMMbl [0 XHUMHUH, OIPEIACISIET KOJWYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKHU
COJIEpXKaHUsl, PEKOMEHAYEMYIO IOCIIEIOBATEIbHOCTh M3YUCHUSI XUMUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs,
ompezensseT BO3MOXKHOCTU TpeaMeTa Uil peanu3alud TpeOOBaHHM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBarelbHONM MPOTpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUU K
pesynbrataM OOYyYeHHS XMMHUU Ha YpPOBHE IIeJIed M3YYCHHsI TPEIMETa W OCHOBHBIX BHIOB YYEOHO-
MO3HABATEJILHON I€ATEIHbHOCTH 00y4YaIONIerocs o0 OCBOCHUIO Y4eOHOTO COAePKAHMUS.

3HaHMEe XHMHU CIY>KUT OCHOBOM Ui (OpMHUPOBAHHMS MHPOBO33PEHHUS OOYYaIOLIErocs, €ero
NPEJCTAaBICHUA O MATEPHATBLHOM EIMHCTBE MHpPa, BAXHYI POJb WIpaloT (OpMUPYEMbIC XHUMHEH
MPEACTABJICHHS O B3aUMOIIPEBPAIICHUSX YHEPTUU U 00 IBOJIIOIMHU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS
I00aNBHBIX MPOOJIEM yCTONYMBOIO Pa3BUTHs YEIOBEUECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MUILIEBON U
9KOJIOTHYECKOM 6e30MacHOCTH, TPOOIIeM 3paBOOXPAHEHHUS.

N3ydenne xumun:

CIOCOOCTBYET peain3aliii BO3MOKHOCTEH JIJIsi CaMOpa3BUTHS U (OPMUPOBAHUS KYJIBTYPhI JIMYHOCTH,
e€ obmelt u GyHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (YOPMHPOBAHUE MBIIIIICHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00YyJarOIINXCsl, HABBIKOB UX
CaMOCTOSITEIbHOW ~ Y4eOHOW  JeATEeTBbHOCTH, OJKCIEPUMEHTAIBHBIX W  HCCIEAOBATEIbCKUX  YMEHHH,
HEOOXOIMMBIX KaK B TOBCEAHEBHOM KU3HU, TaK U B MPOGECCHOHATHHON JIeITeTbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO B3rIsAga Ha
€IMHCTBO TPHUPOABI U YENOBEKa, SBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU E€CTECTBEHHO--
HAay4YHOU TPaMOTHOCTH O0YYarOIIUXCS;

CrocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K
pHUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUE 00YyJArOIINUXCS.

JlanHple HampaBlIeHUS B OOYYCHHH XUMHUHU OO0ECIEUMBAIOTCA CHENMUPUKON coaepkaHus y4eOHOTO
MpeaMeTa, KOTOPBIM SBISETCSA IMENarorMYeckK aJalTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKH XUMHUU Ha
OTPENICIIEHHOM 3Talle €€ pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 o0Opa3oBaHUsS OpPUEHTUPOBAH HA OCBOCHUE
00y4JaOIMMHUCS CHCTEMBI TIEPBOHAYAILHBIX TOHATUN XUMHUHU, OCHOB HEOPTAHUYECKON XUMHUU U HEKOTOPBIX
OT/IENTbHBIX 3HAYMMBIX TTOHSITHI OPraHUYECKON XUMHUH.

CtpykTypa conepxKaHus MPOrpaMMbl IO XUMHUH c(HOPMUPOBaHA HA OCHOBE CHCTEMHOTO MOAX0/a K €&
nzydeHuto. CoJepkaHue CKIIAIbIBA€TCAd W3 CHCTEMbl MOHSATUH O XMMHUYECKOM JJIEMEHTE U BEILECTBE U
CUCTEMBI MOHATUH O XUMHUYECKOW peakiuu. O0e ITH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI MO MPUHIIUIY
MOCIIE0BATENbHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTUIESCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUUYECKH TOJYUYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEA0BATENBHO OT OAHOIO YPOBHS K JAPYrOMY, BBHIONHSASA QYHKIIMH OOBSICHEHUS U



MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO NPHUMEHEHUS U TMOJy4YEeHHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MNPEICTABICHUS O XUMHYECKOM
COCTaBIISIONIEH HayYHOW KapTUHBI MUpa B JIOTHMKE €€ CHUCTEMHOM MpPUPOJbl, IEHHOCTHOTO OTHOIIEHUS K
HAyYHOMY 3HAHHUIO M METOJlaM MO3HAaHUA B Hayke. V3yueHune XMMUu MPOUCXOAUT C MPUBJICYCHHEM 3HAHUN
U3 paHee U3yYCHHbIX YUeOHBIX mpeameroB: «Oxpyxaroumii Mupy, «buonorus. 5-7 knaccel» n «dusuka. 7
KJIace».

[Tpu u3yyeHUH XUMHUU MPOUCXOIUT (GOPMUPOBAHME 3HAHUNA OCHOB XMMHUYECKOW HAyKH Kak o0jacTtu
COBPEMEHHOT0 E€CTECTBO3HAHMUS, MPAKTUYECKOM NEATEIbHOCTH YellOBEeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3aa4a y4eOHOro MpeMeTa COCTOUT B (DOPMUPOBAHUH CHCTEMbl XUMHUYECKUX 3HAHUH
— BaXHEHUX (aKTOB, TOHATHH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHUH, TOCTYMHBIX 0000meHni
MHUPOBO33PEHYECKOT0 XapakTepa, sA3blka HAayKd, B MPUOOIIEHMH K HAyYHbIM METOJaM IIO3HAHUS MpU
M3YYEHUU BEUIECTB U XMMHUECKUX peakluii, B GOPMUPOBAHUU U PA3BUTHU MO3HABATEIBHBIX YMEHHUH U UX
NPUMEHEHUH B y4eOHO-TIO3HABATEIBHON M y4eOHO-HCCIIEAOBATENLCKON NEesITeTbHOCTH, OCBOCHHH MPaBUII
0e30macHOro 0OpaIeHus C BEIIECTBAMHU B MIOBCEIHEBHOM JKU3HHU.

[Tpy u3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO OOMIETO OOpa30BaHUS BaKHOE 3HAUEHHUE MPHOOPETH
TaKHe IeJH, KaK:

— (QopMupoBaHHE WHTEIUIEKTYaJbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camMoo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPHHATHIO pPEIICHHH, CIOCOOHOW agamTHpOBaThCsl K OBICTPO
MEHSFOIIIMMCSI YCITOBHSIM KH3HH;

— HaNpaBlIEHHOCTh OOYYEHUS Ha CUCTEMATHUUYECKOE MPUOOIIEHHE 00YYarOIINXCs K CaMOCTOSATEIbHON
MO3HABATENILHON AESITeNbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMUPYIOIIMM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU,

— o0ecrneueHne yCIOBUM, CTIOCOOCTBYIOIINX MPHOOPETEHUIO OOYYAIOIIMMHUCS OMbITa Pa3HOOOpa3HOH
NeSITeIbHOCTH, TIO3HAHUS W CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIH), WMEIOMINX
YHUBEpCaJIbHOE 3HaU€HHE ISl PA3IUYHBIX BUJIOB JESATEIHOCTH;

— ¢opmupoBaHue 0o0mEeH (QYHKIMOHAIBHOM M €CTeCTBEHHO-Hay4HOH I'paMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATH W OICHWBATH SIBJICHUS OKPY)KAIOIIETO MHpPA, MCIIOJIB3Ysl 3HAHUS M OIBIT, MOJyYCHHbIC
Opyd HM3YYCHWW XUMHH, MPHUMEHSATh WX TPU peIIeHHH TpoOjeM B IOBCETHEBHOW JXU3HU U TPYHAOBOU
NesITebHOCTH;

— (¢opmupoBaHue Yy oOOy4aroIMXcs T'yMaHHUCTHYECKUX OTHOIICHUI, MOHMMAaHUSA IIEHHOCTH
XUMHUYECKMX 3HaHMUU 711 BBIPAOOTKU SKOJIOTMYECKH IIe1eCOO0pa3HOro MOBEAEHUs B OBITY M TPYAOBOM
NeSITEITHHOCTH B TENISIX COXPAHEHHsI CBOETO 3JI0POBbhSI M OKPYIKAIOIIEH TPUPOTHON CPEIIbL;

— pa3BUTHE MOTHBAIIMH K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO 1 CAMOBOCITUTAHHIO HA OCHOBE
YCBOEHHsI  OOIIEYETIOBEYECKHX LIEHHOCTeH, TOTOBHOCTM K OCO3HaHHOMY BBIOOpPY mnpoduias u
HalpaBJIEeHHOCTH JTaIbHEHIIIEro 00ydeHuU .

O01ee yuCIIo YacoB, OTBEAEHHBIX IS U3YYEHUS] XUMUHU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMS,
coctaBsieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen0), B 9 kiracce — 68 gacos (2 yaca B HE/IEIIO).



COJEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHSTHUSA

IIpenmer xumuu. Posib XvMMuM B KU3HM 4Ye€lIOBEKa. XMMHUS B CUCTEME HayK. Tema M BellecTBa.
®du3nuecKue CBOKMCTBA BEUIECTB. ArperaTHoe cocTtosiHue BenlecTB. [loHsATHE 0 MeTOax MMO3HAHMS B XUMUH.
YucTeie BemecTBa U cMecH. CriocoObl pa3iejieHUsl CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XUMHYECKUX 3JIeMEHTOB. IIpocTeie u
CJIOKHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumudeckasi popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSITHCTBA COCTaBa
BemecTB. OTHocuTenbHass aTomHas Macca. OTHOCUTENbHas MOJIEKyJsipHas Macca. MaccoBas 10
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KomnyectBo BemiectBa. Monb. MoisipHas macca. B3auMMoOCBs3b KOJIMYECTBA, MAacChl M YHUCIA
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaMm XUMHUYECKHX COCTUHEHHH.

®u3nueckue U XMMHYECKHUE SIBJICHUsA. XHUMHUYECKass peakuus U €€ MpPU3HAKU. 3aKOH COXpaHEHUs
Macchl BemlecTB. XuMHUeckue ypaBHeHHs. Kiaccudukanus XMMHYECKUX peakiuil (coeauHeHus,
pa3lioKeHUs1, 3aMEILIEHUsI, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO ¢ XMMHMYECKOI MMOCY0i, MpaBuiaMu paboThl B JIabopaTOpUH U IpuéMaMu OOpaIeHHs ¢
71a00paTOpHBIM 000PYIOBaHHEM, M3yUYEHUE U OMHCcAaHHE (U3MYECKUX CBOMCTB OOpPa3IOB HEOPraHMYECKUX
BEIIECTB, HaOmoJaeHne (U3NYecKux (IUIaBIeHHE BOCKA, TasHHUE JIbJla, pacTHpaHHWE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAllUS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, IMPOKATMBAHUE METHON IPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KHUCIOTOW) sIBIEHUH, HaAOMIOJeHHEe U ONUCaHWE MPHU3HAKOB MPOTEKAHUS
XUMHYECKHX peakluid (pazlo’keHue caxapa, B3aWMOJEWCTBHE CEpHOM KHCIOTHI C XJIOpUAOM Oapwus,
paznoxenune ruapokcuaa meau (11) mpu HarpeBaHuM, B3aMMOICHCTBHE Kene3a ¢ pactBopoM comu meau (1),
U3ydeHHE CcrnocoOOB pa3JielleHuss CMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIbTPOBAHME, BBIIAPUBAHUE,
TUCTHIUISAIMS, Xpomarorpadwusi, MPOBEIECHUE OUYUCTKUA TOBAPEHHOW CONM, HaONIOJIEHWE U OIHUCaHHe
pEe3yNbTaTOB MPOBEACHUS OIbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOoJeeit
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — anemeHT U mpocTtoe BeuiecTBo. HaxoxeHue
KHUCTIOpOJia B MpHUpoje, PU3NYeCKHue U XUMUYeckue cBoicTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucaoposia. CriocoObl moydyeHus: KUCIOpoaa B 1a00paTopruu U MpOMBIIUIEHHOCTH. KpyroBopoT kucnopozaa
B nipupojie. O30H — aIOTpOIHAs MOAU(UKAIIHS KUCIOPOAA.

TemoBoit 3pPeKT XUMUUECKON peakluy, TEPMOXHUMHUUYECKUE YPAaBHEHUS, IK30- U SHAOTEPMUUYECKUE
peakiuu. TOTUIMBO: yroiib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIICHHE MapHUKOBOTO 3(ddekTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxzaeHue Bomopoda B mpupoje, (usmueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4deHus. KUCIoTh! U comm.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa Boabl. Boga kak pactBopurtenb. PacTBopbl. HachlllieHHbIE U HEHACHIILICHHBIE
pacTtBOpbl. PacTBOpHMOCTH BeIIECTB B BOAE. MaccoBasl 107151 BEIIECTBA B PACTBOpPE. XMMHYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Poib pacTBOpOB B MpUpOAE U B KU3HHU ueloBeka. KpyroBopoT BoAbl B IPHUPOJE.
3arpsi3HeHuE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukamms HEOPraHUYECKUX COCTMHEHUM. OKcHUIBIL. Knaccudukamms OKCHUJIOB:
coyieoOpa3yrorire (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIE) U HecoseoOpasyromue. HoMeHkatypa OKCHIOB.
Pu3nyecKnue 1 XUMAYECKUE CBOMCTBA OKCUAOB. I1onyueHne okcuioB.

OcnoBanus. Knaccudukanusi ocHOBaHWM: MIENOYM M HEpAacTBOPUMBIE OCHOBaHUS. HomeHknaTypa
OCHOBaHMH. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [lomyueHrne ocCHOBaHUM.



Kucnotsl. Knaccudukamms kucnor. Homenknarypa kucinor. Ousnueckue U XMMHUYECKHE CBOICTBa
kucnot. Psg akruBHnoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenkiarypa coseit. @uzndeckue 1 XUMUYECKHe CBOMCTBa colield. [loydyenue comnen.

['eneTnueckasi CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpENEICHUE COJCpKaHUS KHUCIOpoAa B BO3JAyXe, IOIy4YeHHe, coOHpaHue,
pacro3HaBaHWE U W3YYEHHE CBOMCTB KUCIOPOJa, HAOIIOACHUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U
YCJIOBHSI BO3HMKHOBEHHUS M TpEKpalleHHs TopeHus (moxapa), 03HaKOMJIEHHE C oOpa3liaMH OKCHIOB M
ONMCaHUE UX CBOICTB, MOJIy4eHHE, COOMpaHue, paclo3HaBaHUE U U3YyYEHUE CBOWCTB BOJOPOJa (ropeHue),
B3auMoOJIeicTBUE Bojopoga ¢ okcuaoMm wmeau (Il) (BO3MOXHO HCIIONIB30BaHHE BHICOMATEPHAIIOB),
HaboIeHue 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEZIOBAHUE OCOOEHHOCTEH PAacTBOPEHHUSI BEILIECTB
C PpAa3IUMYHOM PpPACTBOPUMOCTBIO, IIPUTOTOBJIECHHUE PACTBOPOB C OINPEACIEHHOWM MACCOBOM  JI0JEH
pacTBOPEHHOTO BEULIECTBA, B3aUMOJAECWCTBUE BOJbI C METallaMU (HAaTpUEM U KajibLiieM) (BO3MOXKHO
UCIIONIb30BaHUE BUJEOMATEPHANIOB), HCCIeIOBaHUE OOpa3l0B HEOPraHWYECKUX BEIIECTB Pa3IUUHbBIX
KJIaCCOB, HAONIOZICHHE HM3MEHEHHs OKPAacCKH HWHAMKATOPOB B PAacTBOpaxX KHUCIOT W IIeNoueid, M3ydeHue
B3aumoeiicTBusi okcuaa Mmeau (ll) ¢ pactBopom cepHOM KHCIOTBHI, KHCIOT C METaJUlaMU, peaKIui
HEUTpaNM3aliy, TMOJIy4YeHWEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeETaula APYTHUM U3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJau Mo TeMe «BaxHeillne Kiacchl HEOPraHMYECKUX
COEIMHEHUI.

Ilepuoauuecknii 3axkon u I[lepuoguveckasi cucrema xummnieckux 3jiemenToB /I. U. MenpaeseeBa.
Ctpoenne aToMmoB. XumMuveckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIHMU

[TepBble MONBITKY KIAaCCU(PUKAIMN XUMUYECKUX 3JIeMEeHTOB. [loHATHE O rpynnax CXOIHBIX JIEMEHTOB
(LIeMoYHbIe U MIENIOYHO3eMEIbHbIE METAJIbI, TaJOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yloT
aM(doTepHbIE OKCUJIBI U THIPOKCHJIBI.

Ilepnonnueckuii 3akoH. Ilepumonnueckass cucrema xumudeckux snemeHToB [[. WM. Menneneesa.
KopoTtkonepuoanas u mnuHHONEeproaHast Gopmbl [lepuoandeckoii cucTeMbl XUMU4deckux snemeHToB [I. U.
Menneneesa. [lepuoast u rpynmnel. @U3nyeckuii CMbICT MOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIbI
JJIEMEHTA.

Crpoenue aromoB. CocraB aToMHbIX sifep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J1049eK
aToMoB nepBbIX 20 xuMHuueckux 3neMeHToB [lepuoanueckoii cucremsl [. . MenneneeBa. XapakTepucTuka
XMMHMYECKOI0 3JIEMEHTA 10 ero nojioxkeHuro B [lepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METAJUIMYECKUX H
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPUOIaM.

3nauenne llepuoguyeckoro 3axkoHa u Ilepuonuueckol CHUCTEMBl XUMHUYECKHUX HJIIEMEHTOB st
pa3BUTHA HayKu U npakTuku. /. 1. Mennenees — yd€HbIN U TpaXkIaHUH.

Xumudeckasi cBs3b. KoBaseHTHass (MOJsIpHAsT W HEMOJSPHAs) CBsA3b. DJIEKTPOOTPHUIATEITHHOCTH
XUMUYECKUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenenb okucieHus. OKHUCIUTETbHO--BOCCTAHOBUTENbHBIE peakiuu. [lpolecchl OKHUCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTETU U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

nu3ydeHue OOpa3IOB BEIIECTB METAIJIOB W HEMETAJIOB, B3aMMOJICWCTBHE THAPOKCHIA IIMHKA C
pacTBOpamMu KHCJIOT W IIIEJI0YEH, MPOBEICHHE OMBITOB, HWJUIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEaKlnil (rOpeHne, peakuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuuie ceasu

Peanuzanus MeXIpeaAMETHBIX CBS3€M NPH W3YYEHUM XUMHUU B 8§ KJIacce OCYILECTBISIETCS 4epe3
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHATHUN, TaK U MOHITHH, SBISIOMIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO--HAyYHOTO LIMKJIA.



OO0ue ecTeCTBEHHO--HAYYHBIC MOHATHUS: HAYYHBIH (DaKT, THIIOTE3a, TEOpUs, 3aKOH, aHAIIU3, CUHTE3,
KJaccu(ukanus, MEepUOAUYHOCTb, HAOJIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHE, MOJEIb,
SIBJICHUE.

®usuka: marepusi, aToM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOIbl, pPaAHMOAKTHBHOCTD,
MOJIeKYJa, DSJCKTPUYECKUN 3apsi, BEIIECTBO, Tello, O0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tas,
(Gu3nyeckre BeJIUYHHBl, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIAHEThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIC TIOPO/IbI, MOJIE3HBIC HCKOMIAEMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemmecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuin 3akoH. Ilepumonmueckass cucrema xumudeckux annemeHtoB JI. M. Menneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XMMMUYECKHUX DJJIEMEHTOB IIEPBBIX TPEX
HEpUOJIOB, KallUs, KAJIBLUSA U UX COCJUHEHUH B COOTBETCTBUU C MOJIOKEHUEM 3JIeMEeHTOB B Ilepuoanueckoii
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMMHUYECKOM CBS3M. THIIBI KPUCTAUNIMYECKUX PEIIETOK, 3aBHUCHUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMUYECKOH CBS3H.

Knaccugukanus u HOMEHKIATypa HEOPraHWYECKMX BeELIeCTB. XHMHYECKHE CBOICTBa BEIIECTB,
OTHOCSIIMXCS K PAa3IUYHBIM KJIacCaM HEOPraHMYECKUX COECJUHEHUM, FTeHeTUYecKas CBS3b HEOPraHMYECKUX
BEIIECTB.

Knaccupukamuss XUMHYECKMX pEaKIMHd TO pa3IMYHbIM MpHU3HAaKaM (M0 YHCIy M COCTaBy
YYacTBYIOUIMX B pEaKLUUH BEIIECTB, IO TEIUIOBOMY 3(Q(eKTy, MO H3MEHEHHUIO CTEIeHEH OKHUCICHHS
XUMHUYECKHX 3JEMEHTOB, M0 OOpaTUMOCTH, MO YYacTHIO KaTajau3aropa). OK30- M DHIOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMSL.

[TonsiTe 0 ckopocTu XxuMHU4Yeckoil peakuuu. [loHsTHE 00 00paTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusax. IloHATHE O TOMOTIeHHBIX M TeTeporeHHbIX peakuusx. llonstue o xkatamuze. IlonsTue o
XMMHUYECKOM paBHOBecUU. DakTOpbl, BIUAIOIIME HAa CKOPOCTh XUMMUYECKOW PpEaKUUU U TOJI0KEHUE
XUMHYECKOT'O PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTENIbHOW peakuuu. CocCTaBiIeHHE YPaBHEHUH OKHCIUTENIbHO--BOCCTAHOBUTENBHBIX PEAKIMNA C
UCIIOJIb30BAaHUEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOTUTUUECKON TUCCOLUMAIUN. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JTUCCOLMALIMU BEIIECTB C Pa3jIMUHBIMM BHUJAMU XUMHUYECKOW cBsi3U. CTeneHb JUCCOLUAIUU.
CunbHbIe U cllabble 3JIEKTPOITUTHI.

Peakuiuu noHHOrO OOMEHa. Y CIOBUS MPOTEKAHUS peaKkIiil HOHHOTO 0OMEeHa, MTOJIHBIE ¥ COKPALEHHbIE
WOHHbIE YypaBHeHHs peakuuid. CBOMCTBa KHUCIOT, OCHOBAaHMW U COJe€M B CBeTe NpPEACTaBICHUH 00
MEKTPONUTHYECKON nucconuanui. KauecTBeHHble peakiuu Ha HOHBL. [loHATHE O rHApoIu3e coelt.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMHM KPUCTAUIMYECKMX PEUIETOK HEOPraHMYECKUX BELIECTB — METAIUIOB U
HeMeTalyioB (rpadura W anmasa), CIOXKHBIX BELIECTB (XJIOpUAA HATPHs), UCCIIEAOBAHHE 3aBUCHUMOCTH
CKOPOCTHM  XMMHYECKOW  peakIMH  OT  BO3JEHCTBUS  pa3lWYHbIX  (DAaKTOpPOB,  HUCCIIEJOBAHUE
3JEKTPONPOBOAHOCTH PAaCTBOPOB BEIIECTB, MpOLiecca AUCCOIMAIMK KUCIIOT, IeIo4Yel U cosiel (BO3MOKHO
UCIIOJIb30BaHUE BUICO MATEPUaIOB), NMPOBEACHHE OMNBITOB, WJUIIOCTPUPYIOIIMX NPU3HAKUA MPOTEKAHHS
peakuuii MOHHOTO oOMeHa (oOpa3oBaHHME OCajaKa, BBIACICHUE Traza, OOpa3oBaHHWE BOJbI), OIBITOB,
WITIOCTPUPYIOIUX ~ IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — peakiuil  (ropeHue, peakiuu
pa3i0KeHus1, COEMHEHNS ), pacllo3HaBaHNE HEOPTraHUMUYECKUX BELIECTB C MOMOIIbI0 KAYECTBEHHBIX PEeaKLUi
Ha MOHBI, peIICHHE HKCIICPUMEHTAIbHBIX 33/1a4.

HemeTtaJuibl U UX COeTUHEHUS



OO0mass xapakTepucTUKa TraloreHoB. (OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTepHBIC CTENEHU
okucnenusa. CtpoeHue u (pu3NUECKre CBOWCTBA MPOCTHIX BEIIECTB — rajJOTeHOB. XMMHUUYECKHE CBOMCTBA HA
npuMepe xJopa (B3aUMOJEHCTBHE C MeTajllaMu, HeMeTalllamH, Iueiaoudamu). XiopoBonaopoxa. CoinsHas
KHCJI0Ta, XMMUYECKUE CBOMCTBA, [10JIyYeHUE, IpUMEHEHUE. [[eficTBUE XI0pa 1 XJI0pOBOJAOPO/Ia HA OPraHu3M
yesoBeKa. BaxkHenme XJI0pu/ibl ¥ UX HaXO0KJICHUE B IIPUPOJE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
creneHn okucieHusa. CtpoeHue M (U3MUECKHE CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOIA U CEpBHI.
AnnotpornHbsie MOTUGPUKAIIMKE KUCIOpOJa M cepbl. XUMHUECKUE CBOWCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
¢u3nueckne U XUMUYecKue cBoiicTBa. OKCHABI Cepbl KaK MPEACTABUTENM KHUCIOTHBIX OKCHAOB. CepHas
KUCIO0Ta, (uU3MYEeCKWe U XHMMHYECKHe CBoilcTBa (0OlIuMe Kak TMpeAcTaBUTENs Kiacca KHCIOT H
cnenuduyeckre). XuMUYeCKHe peakiny, JeKalie B OCHOBE MPOMBIIIICHHOTO croco0a MoydeHus cepHon
kucioTel. [Ipumenenne cepHoit kucaoThl. COM CEpHON KUCIIOTHI, KaYeCTBEHHAs PEeaKLus Ha Cylb(aT-noH.
Haxoxnenue ceppl M €€ COCIMHEHUH B IpUpOJE. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEW Cpelbl
COCUHEHUSIMU Cepbl (KUCIOTHBIE JOXAW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
PEIOTBPALIICHUS.

OO0mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTEpHBIS
CTETIEHU OKHCJICHHUS. A3OT, paclpocTpaHeHHEe B Mpupoae, (U3HYECKHe W XHMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mnpupoae. AMMHuak, ero (Qu3amyeckue MU XHUMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npuMmenenue. Conu aMMOHHS, WX (PU3MYECKHE U XUMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakiysi Ha WOHBI aMMOHHs. A30THas KHCIOTa, €€ MojydeHue, (U3NYEeCKhe UM XHMHUYECKHE CBOWCTBA
(oOme Kak TpeACTaBUTENs Kiacca KHUCIOT M crenududeckue). Vcnonp3oBaHne HHUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHHEpAIbHBIX yHOoOpeHHil. XUMHYeCKOe 3arpsi3HEHHE OKPYKaIoleH Ccpebl
COCMHEHUSIMH a30Ta (KHMCIOTHBIE JMdOXKIU, 3arps3HeHHe BO3AyXa, MOuYBbl M BoJoéMOB). dDocdop,
ajutoTpornubie Mogaudukanuu dochopa, duzmdeckue m xumuueckue cpoiictBa. Oxcua docdopa (V) u
dochopnas kuciora, puznyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B
KayecTBe MUHEPAIbHBIX yI00pEHUI.

Ob6mas xapaktepuctuka 31eMeHTOB IV A-rpynmbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTENEHHM OKUCJIEHMs. YTJIepOoJ, aJUIOTPOIHbIE MOAM(PHUKAIIUHN, PACIPOCTPaHEHUE B NpUpoJe, PU3NUECKUE U
XUMHUYECKHue cBoMcTBa. Ancopbuus. KpyroBopot yriaepona B npuponae. OKcuabl yriepoaa, ux Gu3nueckue
U XMMHUYECKHE CBOMCTBA, JEUCTBUE HA >KMBbIE OPraHU3MbI, MOJYyYEHHE M MPUMEHEHHE. JKOJOTHYECKUE
npoOyieMbl, CcBsi3aHHBIE ¢ oOKcuaoM yraepoma (lV), rumore3a rno0aidbHOrO MOTEIUIEHUS KIUMaTa,
NapHUKOBBIN AP (deKT. YToabHas KUCIO0Ta U €€ CONM, UX (U3NYECKUEe U XUMUYECKHE CBOICTBA, MOIyYeHHUE U
npuMmeHeHre. KauectBenHast peakuys Ha kapOoHaT-uoHbl. Vcnonb3oBanne kapOOHATOB B ObITY, MEIUIMHE,
MPOMBILIUIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHavanbHbIe TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHHSIX yriepoja (MeTaH, 9TaH,
STHJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH, YKCYCHasi KucioTa). [IprupoaHble HCTOYHUKHN YTIIE€BOAOPOAOB (YIroib,
NPUPOJHBIN ra3, HedTh), MPOAYKTHl MX TepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
[TonsiTHE O OMONIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yriaeBoIaX — U UX POJIA B )KH3HU YETIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero Qusuueckne M XUMHYECKHE CBOWCTBA, MOdydeHHe u mnpumeHeHune. CoequHEHUS
KpeMHus B npupojie. O6mmue npeacrasinenus o6 okcuae kpemuus (V) u kpemuuenoitl kucinore. CHIIMKATHI,
WX HCIOJh30BaHUE B OBITY, B TMPOMBINUICHHOCTH. BakHeWIne CTpOWTENbHBIE MaTepHalbl: KepaMHuKa,
CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [IpobieMbl 6e30macHOro UCMOIb30BaHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B IIOBCEHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3l0B HEOPraHMYECKMX BEUIECTB, CBOICTB COJSIHOW KHUCJIOTBHI, IPOBEICHUE
KaueCTBCHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAOIOICHNE TPU3HAKOB UX MPOTEKAHUS, OTBITHI, OTPAXKAIOIIHE
duznyeckue W XHMHYECKHE CBOWCTBA TaJOT€HOB W MX COCIWHEHUH (BO3MOXXHO HWCIIOJIb30BAHHE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3laMu XJIOPUJIOB (TaJOTEHUIOB), O3HAKOMJIEHHE C oOpasiamu



ceppl M €€ COoeNMHEHMSIMU (BO3MOYKHO UCIIOJIb30BaHUE BHUAEOMATEpPHAIOB), HAOIIOACHUE Ipolecca
oOyrauBaHUsl caxapa IMOJA JEWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3yYEHHE XHUMHUYECKUX
CBOMCTB pa30aBJIEHHON CEpHOI KHCIOTHI, MPOBEICHHE KAYECTBEHHOW peakuuu Ha CyiabhaT-uOH U
HaOJroieHne mpu3HaKa e€ MpoTeKaHHs, O3HAKOMIIEHUE ¢ (PU3MUYECKUMH CBOMCTBaMU a30Ta, (pocdopa u ux
COCAMHEHUN (BO3MOXKHO HCIOJB30BAHWE BHJEOMATEPHATIOB), OOpa3laMu a30THBIX MU (HochHOpPHBIX
ynoOpeHuil, mnoiyuyeHue, coOupaHHe, paclo3HaBaHHME U HW3YYEHHE CBOWCTB aMMHaka, IPOBEICHHE
KaYeCTBEHHBIX pEakuii Ha HOH aMMOHUA M (ochaT-MOH U H3y4YeHHE NPU3HAKOB MX IPOTEKAHMUS,
B3aMMOJICMCTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI € MeAbl0 (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB), HM3yYeHUE MOJENeH KPUCTANIMYECKNX pemérok anmasa, rpadura, Qysmiepena,
03HAKOMJICHHE C MPOIECCOM aCOPOLIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM
POTUBOTra3a, MoJy4yeHne, COOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOICTB YIIIEKUCIIOro Ta3a, MIPOBEACHHE
KaueCTBCHHBIX peaknuid Ha KapOOHAT W CHUJIMKAT-UOHBI W H3Y4YCHHE TMPU3HAKOB HX TPOTCKAHUS,
O03HAKOMJIEHHE C MPOAYKIMEH CUIMKATHOM IMPOMBIIIEHHOCTH, PEIICHHE 3KCIEPHMEHTANbHbIX 3ajad II0
TeMe «BakHellne HeMeTauIbl U UX COCIUHEHUD.

MeTta/lIbl M MX COCAUHEHUS

OO0mass XxapakTepuUCTUKa XMMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHMU MX IIOJIOKEHUS B
[Tepuoanueckoit cucteme xumuyeckux asnemeHToB JI. M. MenaeneeBa u crpoenusi atromoB. CTpoeHHE
MeTauioB. Merajuindeckasl CBsI3b U METAJIMYECKasi KpUCTAUIMUecKash peleTka. DIeKTPOXUMUYECKUN Psij
HanpsokeHud metayuioB. dusnueckre W XUMUYECKHE CBOMCTBa MeTayuioB. OOmmue crnocoObl MOTyueHus
MeTasuioB. [loHsITHE O KOPPO3UK METANIOB, OCHOBHBIE CITOCOOBI 3alIUTHI X OT KOppo3uu. CruiaBsl (CTalb,
YYI'yH, AIOPAJIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[I{enounble MeTamnbl: nojioxkenue B Ilepuognueckoil cucreme xumuyeckux snemeHtoB JI. U.
MengeneeBa, CTpoeHHE UX aTOMOB, HaXOXJeHHE B mpupojae. PU3NyecKue W XMMHUYECKHe CBOWCTBa (Ha
npuMepe Hatpus U Kanus). OKCUIIBI ¥ TUAPOKCUIBI HATPHUS U Kaius. [IpuMeHeHne MenoYHbIX METAIIIOB 1
NX COCINHECHHUI.

[[{enouHo3emenbHbIE METAIBI MarHvii W KaublMil: nosoxeHue B Ilepuogmueckoil cucreme
xuMuueckux 3nementoB Jl. . MenzeneeBa, CTpoeHHE UX aTOMOB, HaXOXAeHUE B npupoje. Ousndeckue u
XUMUYECKHE CBOMCTBA MarHusl M Kalblivs. BaxkHeiive coeMMHEHHs] KablHs (OKCUM, TUAPOKCH, COJIH).
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nojoxenue B [lepmoanueckoil cucrteme xummuueckux snemeHToB J[. M. Menpaeneesa,
CTpOEHHE aToMa, HaXoxJeHue B mpupojae. Gusznueckrue U XMMHUYECKHE CBOICTBa amtoMUuHUS. AMpoTepHbIe
CBOICTBa OKCH/A Y THAPOKCUIA aTFOMUHUS.

Kenezo: mnonoxenne B llepmoamyeckoir cucreme xumuueckux snemeHToB Jl. M. Menpaeneena,
CTPOCHHME aToMa, HaxoxieHue B mpupoje. Pu3Mueckue M XHUMHYECKHE cBoMcTBa xkene3a. OKCUIbI,
ruapokcuabl U comu xkenesa (1) u xxenesa (111), ux cocras, cBoCTBa U MONTy4YECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ oOpa3laMu METaJZIOB M CIUIaBOB, MX (DU3MUECKUMHU CBONCTBaMH, H3y4EHHUE
pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATepHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHSI OKCHIA KalbllMsg M HATpHUsl C BOJON (BO3MOJKHO HCIIOJNIB30BAaHHE BUIECOMATEPHAIIOB),
UCCIIeIOBaHME CBOMCTB KECTKOM BOJIBI, IIPOIIEcCa TOPEHUS KeJle3a B KUCIOopoie (BO3MOXKHO MCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), TPU3HAKOB TIPOTEKAHWS KA4YeCTBEHHBIX pEAKIMd Ha WOHBI: MarHUs, KaJbIus,
amomMuHus, 1uHka, ckeneza (II) u xenmeza (Ill), memu (Il), HaGmiomeHue M omucaHUEe MPOLECCOB
OKpallMBaHUs MJIaMEHU MOHAMM HATPUs, Kadus U KaJlbIHs (BO3MOXKHO MCIOJb30BaHUE BUICOMATEPUATIOB),
UCClieJoBaHHEe aMQpOTEPHBIX CBONCTB THAPOKCHAA AQIIOMHHHS ¥ THIPOKCUAA IIMHKA, pEIICHUE
JKCHEPUMEHTAIBHBIX 33a4 110 TeMe «Ba)kHelnme MeTaibl U X COCAMHEHUS».

XuMHus 4 OKpYsKaIas cpeaa

BemectBa u matepuansl B MOBCEAHEBHOM KU3HU 4YelOBEKa. be3omacHoe MCroabp30BaHUE BELIECTB U
XUMHUYECKHUX peakiuii B ObITy. [TepBasi HOMOIIb MPU XUMUYECKUX 0XKOTaX U OTPABJICHHUSX.



XUMHUECKOE 3arpsi3HEHHE OKpYXKaroliel cpensl (MpenenbHas JOMyCTUMash KOHLEHTpAIHs BEIECTB,
nanee — [1/1K). Posib XxuMuu B pelieHUH SKOJIOTHIECKUX TIPOOIIEM.

XumuuecKkuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHasoB (CTEKIIO, CIIaBbl METAJIOB, TOJTUMEPHBIC MAaTEPHATIBI).

Mesxicnpedmemmuuie ceasu

Peanuzanus MEXIpeaIMETHBIX CBA3eH MpPU M3Y4YEHUM XUMHUM B 9 Kilacce OCYIIECTBISIETCS depes
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK W MOHATHH, SBISIOLIMXCA CUCTEMHBIMU
JUISL OT/IETIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0ue ecTeCTBEHHO-HAyYHbIE MOHATHSA: HAyYHBIA (PaKT, TUNIOTE3a, 3aKOH, TEOpHUs, aHAIIU3, CUHTE3,
Kjaccu(ukanus, MEepUOAUYHOCTb, HAOJIOJEHUE, 3KCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHHE, MOJEIlb,
SBJICHUE, TAPHUKOBBIN 3 (eKT, TEXHOJIOTUS, MaTEePUAIIbI.

Ousmuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], MU30TONbI, PaIHOaKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUM 3apsij, TPOBOAHUKH, IOJYIIPOBOJHUKH, TUIIEKTPUKH, (POTORIEMEHT, BELECTBO,
TeJ0, 00BEM, arperaTHoOe COCTOSIHUE BEILIECTBA, a3, PaCTBOP, paCTBOPUMOCTh, KPUCTAIIIMUECKas pelIéTKa,
CIUIaBbl, (PM3UYECKUE BEJIUYMHBI, €IUHMIIBI W3MEPEHUs, KOCMHUYECKOE HPOCTPAHCTBO, IUIAHETHI, 3BE3/BbI,
Connue.

buonorusi:  ¢gorocuHTe3, npixaHue, Owocdepa, IKOCHCTEMa, MHHEpaJbHBIE  YHIOOpEHWUS,
MHKPO3JIEMEHTbI, MAaKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocepa, MUHepalibl, FOPHbIE IOPO/IbI, IOJIE3HbIE UCKONIAEMbIE, TOILUINBO,
BOJIHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHH HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yabTaThl OCBOCHMSI IPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHHs JOCTUTAIOTCS B
xofe OOyyeHHs XHMHUU B €AMHCTBE YYE€OHOH M BOCHUTATENBHON JEATEIBHOCTH B COOTBETCTBHU C
TPaIUIIMOHHBIMH POCCUHCKUMH COLUOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPHHATHIMU
B 00IlIeCTBE MPaBUJIaMU U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSL
U COLMAIU3AIMN 00yJYarOIINXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATbCA CHUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMN M PACIIMPEHHE OIbBITA JESITEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
YacTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HaydHOMY HaCIEIHUIO,
NOHMMaHHUA 3HAYCHUST XUMHYECKOW HAyKW B J>KM3HHM COBPEMEHHOTO OOIIeCTBA, CIIOCOOHOCTH BIIAJEThH
JIOCTOBEPHOM MH(pOpMAIHEH O MePeIOBbIX JOCTHKEHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHON XHMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

NPEICTABICHUS O COLMAIbHBIX HOPMAax W TMpaBHJIAX MEKIMYHOCTHBIX OTHOLICHHH B KOJIJICKTHBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO MOJIE3HON, YIeOHO-HCCIEeI0BATEIbCKON, TBOPUECKON U
JIPYTUX BHUJAX JI€ATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOW JESATENLHOCTH MPU BBHITOJIHEHUU
yueOHBIX, IO3HABATENbHBIX 3a/1a4, BBINOJIHEHUH XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUH Y4EOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHHMAaHHUIO U B3aMMOIIOMOUIM B MpOIecce ITOW yueOHOU e TeNbHOCTH,
TOTOBHOCTH OIICHWBATh CBOE IOBEJEHHE W TIOCTYIKM CBOMX TOBAapHINEH C TO3WIWU HPAaBCTBEHHBIX WU
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE TMPEICTABICHUSI O BEUIECTBE W XUMHUYECKOW pEeaklMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIIIOUINE OCHOBY JUISi MMOHMMAaHUS CYIIHOCTH HAy4YHOM
KapTUHBl MHpa, MNpPEJCTAaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS HPUPOIBI, B3aMMOCBSI3SX
YeJIoBeKa ¢ MPUPOAHOM cpeloi, O poJIi XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEIbHBIE MOTHBBI, HANPaBIICHHBIE HA TOJYYCHWE HOBBIX 3HAHWW 1O XWMHUH, HEOOXOMMBIC
JUIsi  OObSCHEHUsT HAOMI0JaeMbIX MPOIECCOB U  SBJICHUN, IO3HABATENbHOM, WH(OPMALMOHHON U
YUTATENBCKOM KYJIbTYphl, B TOM 4YHCIE HaBBIKOB CAMOCTOSITENbHOW pPAabOTHI C Y4eOHBIMM TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU HH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4YeHHI0 U T[I03HAaHUIO, JHOOO03HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0oOOpa30BaHMIO, TIPOCKTHONM W  HCCIENOBATEIbCKOW JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3/I0pOBbI 00pa3 >KU3HHM, OCO3HAHHE TIOCIEICTBUN U HENpPUATHE BPEIHBIX MPUBBIUEK (YNOTpeOIeHUS
QJIKOT0JIsl, HAPKOTHKOB, KypeHHsI), HEOOXOIMMOCTH COOIIOJICHNsI IPaBUi O€30MaCHOCTH MPHU OOpaIIeHUuH C
XUMHUYECKHMHU BEIIECTBAaMH B OBITY U peaibHON KU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTHYECKOMY U3Yy4eHHI0 Ipodeccuil u Tpyaa pa3iHuHOTO poja, yBaKeHUE K TPYyAY U
pe3yabTaTaM TPYAOBOM JAEATENILHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUHM 110
XUMHH, OCO3HAHHBIM BHIOOp WHAMBHUIYAIBHOM TPAaeKTOPUU NPOAOIDKEHHS 0O0pa3oBaHUS C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHIEIIHOM
npohecCHOHANBHOM JAEATETbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH aJalTHpPOBATHCS B
npodeccnoHaIbHOM cpere;



6) 9K0JIOrH4€eCKOro BOCITUTAHHUS:

9KOJIOTHYECKH 1ieJieco00pa3Hoe OTHOIIEHUE K MPHUPOJE KaK UCTOYHHUKY KU3HM Ha 3emiie, OCHOBE e&
CYILIECTBOBAaHMsI, IMOHUMaHHE IIEHHOCTH 3J0pPOBOro U 0Oe3omacHOro oOpas3a >KHM3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 3/J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHS
npaBui 0€30MacHOTO MOBEACHHS MTPH paboTe C BEIIECTBAMH, a TAKKE B CUTYaIUSIX, YIPOKAIOUINX 37I0POBBIO
1 JKU3HM JTIOACH;

CHOCOOHOCTH TMPHUMEHSITh 3HAHUS, MOJydaeMble MpPU H3YYCHHUH XHMHH, JUIS DPELISHUs 3ajad,
CBA3AHHBIX C OKPYKAIOUICH NPUPOJHON CPENOM, JJIA IOBBIIICHUS YPOBHSA 3KOJOTMYECKOW KYIbTYpHI,
OCO3HAHHUS INI00AJBHOIO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U MyTEH MX PELIEHUs! MOCPEICTBOM METO/0B
XUMHH, OKOJOTMYECKOIO  MBIIUICHUS, YMEHHS pYKOBOJCTBOBATbCS MM B  IO3HABATEJIbHOM,
KOMMYHHUKATHUBHOM U COLIUATIBLHON MPAaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpenMeTHBIX Pe3yNIbTAaTOB BBIACISAIOT 3HAUUMBIE I (POPMHUPOBAHUS MHPOBO33PEHHS
oOlieHay4YHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIUI, THIOTEe3a, (PaKT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
IPYToe.), KOTOPhIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax M MO3BOJIAIOT Ha OCHOBE
3HAHUW W3 3TUX MNpeAMETOB (OPMHUPOBATH IPEACTABICHHE O ILEJIOCTHOW HAyyHOW KapTUHE MHpa, U
yYHHUBEpCaJbHble ydeOHbIE AEUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYJIATHUBHBIE), KOTOpHIE
obOecrieunBarOT (popMHpOBaHME TOTOBHOCTH K CAMOCTOATEIHHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO
yueOHOM NesITeNbHOCTH.

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble 1ornyeckue AeiicTBus:

YMEHHSI UCIIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIILICHUS TIPU OCBOSHUM 3HAHHI: PACKPBIBATH CMBICT
XUMHUYECKUX TOHATUN (BBIACNATH UX XapaKTEpHbIE MPU3HAKH, YCTaHABIUBATh B3aMMOCBS3b C JIPYTUMHU
HNOHSTUSIMH ), UCTIOJIB30BaTh OHATHSA JUIsl OOBSICHEHUS OT/AEIbHBIX ()AaKTOB U SIBJICHU, BBIOMpPAaTh OCHOBAHUS
U KPUTEPUU JJIs KJIaCCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUi, yCTaHABJINBATh IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEXAY OObEKTaMU M3Y4YEHHUs, CTPOUTH JIOTUYECKHE DPACCYXJIEHUS (MHAYKTUBHBIE,
JENYKTUBHBIE, [10 AaHAJIOTUH), IENIaTh BBIBOJIBI U 3aKIIIOUEHUS;

YMEHHME TPUMEHATh B IMIpOLlECCe IMO3HAHUS TMOHATHS (MPEIMETHBIE U  METallpeIMETHBIE),
CHUMBOJINYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMHUHU, MPe0o0pa30BbIBATh IIUPOKO NIPUMEHSEMbIE B
XUMHUH MOJIENbHBIE TPEJCTABICHUS — XUMHUYECKUW 3HAK (CHMMBOJ JJIeMEHTa), XUMHUYeckas Qopmyna u
ypaBHEHHE XHUMHUYECKOM pEaKIUu — TMpPU pEeHIeHUH Yy4eOHO-TIO3HABATENBHBIX 3aJad, C Y4YETOM DITHUX
MOJIETIbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKU H3y4aeMbIX OOBEKTOB
— XUMHYECKHMX BEIIECTB U XHUMHYECKMX pEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, HPUYMHHO-
CJIEICTBEHHBIE CBS3H U IIPOTUBOPEUMS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSX.

ba3zoBble ucciienoBare/bCKue 1eMCTBUA:

YMEHHME HCMOJIb30BaTh IOCTABJIEHHBIE BOINPOCHI B KAaueCTBE HHCTPYMEHTA IMO3HAHUSA, a TaKXkKe B
KayecTBE OCHOBBI JJi1 ((OPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABHIIBHOCTH BBHICKA3bIBAEMBIX CYKICHHII;

npuoOpeTeHre OmbITa 10 IUIAHUPOBAHHMIO, OpraHu3allMiM M IPOBEIEHUIO  YUYEHHUYECKUX
9KCIEPUMEHTOB, yMEHHE HA0II01aTh 32 XO0M IPOIecca, CAMOCTOSTENIbHO MPOTHO3UPOBATh €r0 Pe3ysbTar,
dopmynupoBaTh 0000IIEHHS U BHIBOJIBI IO pe3yJabTaTaM MPOBEAEHHOTO OMbITA, UCCIEIO0BAHUS, COCTABIATh
OTU€T O IpoAeNaHHOH padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh U WHTEPIPETHPOBATh MHPOPMAIMIO PA3TUYHBIX BHIOB B (GopMm
MPEACTABICHUS, TMOIYYaeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (HAYYHO-TOIMYJSIpHAs JUTEepaTypa XUMHYECKOTO
CoJlep’KaHusi, CIpaBOYHbIE MOCOOus, pecypchl MHTepHeTa), KpUTHUECKU OLICHWBATHh NMPOTHUBOPEUYHBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIIUIO;

YMEHUE TNPUMEHATh pPAa3JIMYHbIe METOJAbl W 3alpoChl NPU TOUCKE U O0TOOpe HHpopManuu |
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX Ui BBIMOTHCHHUS Y4YEOHBIX U TIO3HABATENBHBIX 3a]a4
OTpeNeEHHOTO  TUMNA, TNPHOOpPETeHWEe oOmbiTa B OOJACTH  HWCIOJB30BAaHUS  HMH(POPMAIMOHHO-



KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIA/ICHNE KYIbTYPOH aKTHBHOTO MCIIOH30BAHUS PA3IMUHBIX TOMCKOBBIX
CUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTUMAIbHYIO (opMmMy mpeacTaBieHUs HHOpPMALUU U
WUTIOCTPUPOBATH PelllaeMble 3a/1a4l HECIIOKHBIMU CXeMaMHU, TuarpaMmMamu, ApyrumMu Gopmamu rpaQuku u
UX KOMOHMHALIMSIMU;
YMEHHUE UCTOJIb30BaTh U aHAIM3MPOBATH B MpoOLECCe yU4eOHOH M MCCIEN0BATEIbCKON NEATETbHOCTH
UHGOPMALIMI0O O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOIO XO3fHCTBA M TPAHCIOpPTAa Ha COCTOSIHHE
OKpY>Karollel MpUpPOTHON CPEIbI.
KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ 1eHCTBHUS:
YMEHMsI 3a/1aBaTh BOIPOCH! (B XOZ€ auanora u (Win) IUCKYCCHM) IO CYHIECTBY OOCYKIAaEMOU TEMBI,
dbopMynupoOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1a4uu;
YMEHHSI TPEJCTaBISTh IOJNyYEHHBbIE pEe3yNbTaThl MO3HABATEIBHON JESITENbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaxX; JelaThb MPE3EHTALMI0 Pe3yJbTaTOB BBIMOJIHEHUS XHUMHUYECKOrO0 3KCIEpUMEHTa
(;1abopaTtopHOTro OMbITa, TA0OPATOPHON PAOOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, YUSOHOTO MPOCKTA);
yMEHHsI Y4eOHOro COTpYyIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW I[IO3HABATEIbHONH U
UCCJIEIOBATENILCKON JEATENbHOCTH MPH PEIICHUH BO3HUKAIOIIMX MpOOJeM Ha OCHOBE ydéra OOIUX
WHTEPECOB U COTIACOBAHUS MO3UIHIA (00CYXKIeHUS, 00OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBbD», KOOPAHHAIIUS
COBMECTHBIX JICHCTBUH, OTpe/IeJICHNE KPUTEPHUEB TI0 OLIEHKE Ka4eCTBa BHITIOJHEHHOW pabOoThI U APYTHE).
PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEIbHO ONpEAeNATh UENU JACSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh M MpPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTb, BBHIOMpaTh HamOolee
3 PEeKTHUBHBIE CIIOCOOBI PEUICHHs Y4EOHBIX W MO3HABATEIBHBIX 33Ja4, CAMOCTOSTEILHO COCTaBISATH HIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA aITOPUTM IEHCTBUI MPHU BBIMOJHEHUHU 33laHUN C Y4ETOM MOJIYYECHUS
HOBBIX 3HaHHH 00 U3ydaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIIMSIX, OIEHUBATh COOTBETCTBHE MONYyUYEHHOTO
pe3ynbTara 3asBICHHOW €M, YMEHHE HCNOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, NpeasiaraéMble B
YCJIIOBUH 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATHBI
B cocTtaBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTEIHHOTO COAEPIKAHMS, YCTAaHOBIEHHOTO
IaHHOM (emepanbHO paboyeil mporpaMMoOl, BBIJEISIOT: OCBOCHHBIC OOYYAIONIMMUCS Hay4yHBbIE 3HAHUS,
YMEHHUS U CIIOCOOBI ICUCTBUH, crierudrUUecKue s MpeAMETHON 00macTi « XUMHUSI», BUJIBI IESITEIIbHOCTH T10
MOJTyYEHUIO0 HOBOTO 3HAHMS, €r0 UHTEPIPETAINH, MPeoOpa30BaHUI0 U MIPUMEHEHUIO B Pa3IMUHBIX YYeOHBIX
Y HOBBIX CUTYaIIUSX.
K xonmy oOyueHust B 8 kJjiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAKaTh
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
® PpacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKUX TIOHSATHH: aToM, MOJIEKYJIa, XUMHUYCCKUI DIIEMEHT,
MIPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs U HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTEIIbHAsI aTOMHAsl U MOJIEKYJsipHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAsI Macca,
MaccoBasi JIOJii XMMHYECKOTO D3JEMEHTa B COCIWHEHUHU, MOJSIPHBI OOBEM, OKCHI, KHUCIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPUILIATEIbHOCTh, CTENEHb OKUCICHHS, XHUMHUYECKas peaKius,
KJIacCU(UKaLMs peaKluil: peakly COEAMHEHUS, PEaKIUU pPAa3JIOKEHUs, PEaKIUU 3aMelIeHMUS,
peakiuu 00MeHa, 9K30- U SHJIOTEPMUYECKHE PeaKIiH, TeTaoBor d(D(eKT peakiuu, sapo aTtoma,
AIIEKTPOHHBIN CIION aToMa, aTOMHasi OpOHMTallb, paauyc aToMma, XUMHUYECKasl CBs3b, MOJSpHAs H
HeMnoJIsipHasi KOBAJIEHTHAs! CBSA3b, MOHHAS CBA3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas J0JIs
BelecTBa (MMPOIICHTHAS KOHIIEHTpPAIIUs) B PacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHI M MPUMEHSATH 3TU MOHATUS NPU
OTNMCAHUU BEIIECTB U UX MPEBPALLECHUII;

® CMOJIb30BaTh XWMHUYECKYIO CHMBOJHMKY JJsi COCTaBlieHUS (OpMYyN BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUN;

® OmpeleNsITh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTENEHb OKHCIIECHUS
DJIEMEHTOB B OHMHAPHBIX COCAMHEHUSX, MPHUHAUICKHOCTh BEIIECTB K OMPENeIEHHOMY KIAcCcy



COEMHEHUH 1Mo GopmyliaM, BHJ XUMUYECKOH CBA3HM (KOBAJICHTHAs M MOHHAs) B HEOPraHMYECKHX
COEJIMHEHUSX;

packpsiBaTh cMmbicha [leproanueckoro 3akona Jl. M. Menneneesa: 1eMOHCTpUPOBATh MOHUMAaHHUE
NEpUOJIMYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKMX DJJIEMEHTOB OT UX IOJOXKEHUS B
[Tepuoaunueckoii cucreMe, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOIaJipo;

ONHKCBHIBaTh M XapakTepu3oBaTh Tabmumunyo ¢opmy Ilepronndyeckoil cUCTEMBl XUMHYECKUX
AIIEMEHTOB: PA3JIMYaTh MOHATHUS «TJIaBHAs noArpynna (A-rpymma)» u «robdounas noxarpynna (b-
rpymnmna)», Majable U 0OJbIINe MEPUOAbI, COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B TaOuuLe
«I[lepuopnueckass cucrema xumudeckux »siemeHtoB JI. M. MenzaeneeBa» ¢ 4HUCIOBBIMU
XapaKTEePUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsjl sapa, oliiee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIUPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHUE PEaKIHH
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETNIOBOMY YD DEKTY);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3JIUYHBIX KIIACCOB,
MOJATBEPKJ1asl OMMCAHKUE IPUMEPAMHU MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIHUX XUMUYECKUX
pEaKIM;

IIPOrHO3MPOBATh CBOMCTBA BELECTB B 3aBUCUMOCTU OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
IPOTEKaHUS XUMUYECKUX MIPEBPAIIECHUI B pa3INYHbIX YCIOBUSAX;

BBIUUCIIATh OTHOCHTEJIBbHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO IOJIO
XMMHUYECKOTO 3JIeMEHTa IO (opMyJie COEIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAMTDH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

IPUMEHATh OCHOBHBIE OINEPALMU MBICIMTEIBLHON JESITEIBHOCTH — aHAJIU3 M CHHTE3, CPaBHEHUE,
000011IeHIE, CUCTEeMATU3AINIO, KIIACCH(UKAIINIO, BBISIBJICHUE MPUUYNHHO--CJIC/ICTBEHHBIX CBSI3EH —
JUIsl U3YYEHHs CBOWCTB BEIIECTB M XMMHMUYECKHUX peaKluil, €CTEeCTBEHHO-Hay4yHbI€ METOMbI
NO3HaHUs — HaOJII0/IeHUE, U3MEPEHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peaslbHbI U MBICIICHHBIH);
cleIoBaTh MpaBUjaM TOJb30BaHUS XMMHUYECKON IMOCYAOW M JabopaTopHbIM 00OpyIOBaHUEM, a
TaKXe MpaBuiiaM OOpalIeHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSIMU IO BBITOJIHEHHIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB [0 MOJYYEHUI0 U COOMpPAHUIO Tra3000pa3HBbIX BELIECTB
(Bomoposia M KHCIOpOAA), NPUTOTOBJIEHHWIO PAcTBOPOB C OINpPEAENEHHOM MaccoBOW aoiei
pPacTBOPEHHOIO  BELECTBA, IUIAHUPOBATH W MPOBOAUTH XUMHYECKHE DKCIEPUMEHTHI 10
pacrlo3HaBaHMIO pacTBOPOB WIEJNIOYEH M  KHCIOT C IIOMOILIBIO HWHAMKATOPOB  (JIAKMYC,
deHondranzent, METUIOPAHXK U ApYyTHe).

K koHiy oOyueHus B 9 kiacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPa’KaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKHUX TMOHATHA: XUMHUYECKUN DJIEMEHT, aTOM, MOJICKYJa,
WOH, KaTWOH, AaHWOH, TMPOCTOE€  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJIEHTHOCTD,
ANEKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKas peaklMs, XUMUYECKas CBS3b,
TETI0BOM AP(DEKT peakiuu, MOJb, MOJSIPHBIA O00BEM, PacTBOP, AJIEKTPOIUTHI, HEIICKTPOIHTHI,
ANEKTPOJIUTHYECKAS JIUCCOIMAIINS, pEaKIM HWOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYECKOe
paBHOBecHe, 0OpaTUMbIE  HEOOpaTHUMbIE PEeaKIMH, OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHUCJIUTEIh, BOCCTAHOBUTENb, OKHCIICHHE M BOCCTAHOBJICHHE, AQJUIOTPOIHUs, aM(OTEpPHOCTH,
XUMHUYECKast CBsI3b (KOBaJCHTHAs, MOHHAsI, METAINTNYECKas), KpUcTaliinyeckas pemeTka, Koppo3us
METAJIJIOB, CIUIaBbI, CKOPOCTh XMMUYECKON peakuu, IpeaebHo qonyctumas konmeHntpauus [1IK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHUI U MPUMEHATH 3TH MOHATHUS IIPHU
ONMCAHUU BELIECTB U UX MPEBPALLCHUN;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBJI€HHUS (OpMyYJT BEIIECTB U YpaBHEHMIA
XAMHYECKHUX PEaKIUi;



ONpeAeNsTh BAJCHTHOCTh W CTENEHb OKHUCICHUS XUMHYECKUX OJJIEMEHTOB B COEIMHEHHSX
Pa3JIMYHOrO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONPENCIEHHOMY KJIACCY COECAUHEHHM I10
dbopmynaM, BUJ XHUMHUUYECKOW CBS3W (KOBaJCHTHAs, HOHHAs, METAJUIMYECKasi) B HEOPTaHMYECKUX
COCIMHCHUSX, 3aps]] MOHA IO XMMHYECKOW (opmysie, XapaKTep Cpelbl B BOJHBIX PAacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpbiBaTh cMmbici Ilepuonnueckoro 3akona J[. M. MengeneeBa W JEMOHCTPUPOBATH €ro
MOHMMAHHE: ONMHUCHIBATh M XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuonudeckoil CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB: Pa3jiMuaTh IMOHSATHS «TJaBHAs MOArpymnmna (A-Tpymma)» U «mo0odHas
noarpymnma (b-rpynma)», Manbsie W OOJBIIME TEPHOJbI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIC
UMEIOTCS B TEPUOJAMYECKOM TaOJuIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsil sJipa, 00IIee YUCIIO MICKTPOHOB U PACIPEICIICHUE UX T10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHU CBOMCTB DJIEMEHTOB U UX
COEIMHEHUH B IpejiesaX MaJIbIX EPUO0B U INIaBHBIX MOATPYIII C YY4ETOM CTPOCHHS UX aTOMOB;
KJIACCU(UITUPOBATh XUMHUYECCKHE DJJICMEHTHI, HEOPTAaHMYSCKHUE BEIIECTBA, XMUMHUYECKUE PEaKIIMH
(110 YKMCIly ¥ COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIIOBOMY (D (]eKTy, Mo N3MEHEHUIO
CTETNeHEeH OKUCIIEHUS XUMUYCCKUX JJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTH) OOIME W chenuPuIecKue XUMHYECKHE CBOMCTBA IMPOCTBIX U
CJIOKHBIX BEIIECTB, MOJATBEPXkAasi ONMCAHUE NPUMEPAMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

COCTaBJISITh YPABHEHUS SJIEKTPOJUTUUECKON TUCCONMALMU KUCIOT, HIENI0YEN U COJIeH, MOJIHbIE U
COKpalI¢HHbIC YpaBHEHUS PEaKlUid HOHHOTO OOMEHA, YpaBHEHHS PEAKIUU, MOITBEPIKIAIOUINX
CYILIECTBOBAaHUE T'€HETUUECKON CBSI3U MEXK/Y BEIIECTBAMH PA3JIMYHbIX KJIaCCOB;

PACKpBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHca 3TUX PeaKIINi;

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH MPOTECKAHUS
XUMUYECKHUX MPEBPAIICHHI B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISATh OTHOCHUTEJIBHYK0 MOJIEKYJIAPHYIO M MOJISIPHYKO MAcChl BEHIECTB, MAacCCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEeHTa 1o ¢GopMylie COEIWHEHHUs, MAacCOBYIO [OJO BEIIeCTBA B PacTBOpE,
MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON PEaKIINU;

coOirofaTh MpaBHa TMOJNb30BAHHUS XMMHUECKON MOCyIoW M Jab0opaTopHbIM 000pyAOBaHUEM, a
TaKKe TpaBWIa OOpalleHus] C BEUIECTBAMU B COOTBETCTBHUHU C WHCTPYKIMSIMH TIO BBITIOJHEHUIO
7a00pPaTOPHBIX XHUMHUYECKHUX OMNBITOB IO TIOJYYCHHIO W COOWMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa 1 yTIeKUCIIOoro rasa);

MPOBOAUTh  PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB  pPA3JUYHBIX  BEIIECTB:
pacmo3HaBaTh OIBITHBIM NYTEM XIJIOpUA-, OpoMua-, HOAWMI-, KapOoHaT-, ¢docdar-, CHUIHKAT-,
cynb(har-, TUIAPOKCHU I-UOHBI, KATHOHBI aMMOHHSI M MOHBI U3YYSHHBIX METAIJIOB, IPUCYTCTBYIOIIHE
B BOJIHBIX PACTBOpPAx HEOPTaHMYECKHUX BEIIECTB;

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON NEATETbHOCTH — aHalu3 U CUHTE3, CPaBHEHUE,
00001IeHNEe, CHCTEMAaTHU3aIMI0, BBISBICHUE MPUYUHHO-CICICTBEHHBIX CBSI3ed — IS W3YYCHUS
CBOWCTB BEIIECTB M XHMHUYECKHX PpEAKIHA, €CTECTBEHHO-HAy4YHbIE METOAbl TO3HAHUSI —
HaOII0/IeHUE, U3MEPEHUE, MOJETMPOBAHNE, IKCIIEPUMEHT (peabHBIN M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

Ne

HaunmenoBaHmue pa3xeioB u

KoaudecTBO 9acoB

KonTposbHbie

IIpakTHyeckue

DJIeKTpOHHbIe (LM (POBbIe)

n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubnunorexa LIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
19 BeliecTBa 1 XuMu4eckue 15 1 0 bubnuoreka [IOK
peakuuu https://m.eds00.ru/7f41837¢c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 0 0 bubmmnoreka HOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 0 1 bubmmnoreka HOK
U COJSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexa [JOK
OCHOBaHHMSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmmoteka IIOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

ITepuonnueckuii 3aKOH U
[Tepuoanueckas cucrtema
XUMHYECKHX 3eMeHToB /1. H.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Mennene-eBa. CtpoeHne aToma

XUMHYECKasA CBI3b.
3.2 OKHUCIATEILHO 8

BOCCTAaHOBUTCIIbHBIC PCAKIIUN

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

" 15 bubnunoreka LIOK
TOTO O pasAeity https://m.eds00.ru/7f41837¢
bubnunorexa LIOK
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

68
I[TPOT'PAMME

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 1 0 bubnmnoreka HOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubanorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO01mas xapakTepUCTHKA XUMUYECKUX 4 0 1 bubmmoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 brbmmorexa LTOK
' PYHIBL- 2-¢p https://m.eds00.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 0 1 bubmorexa HOK
' PYHIEL. ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYIIBL poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25
Paszpnen 3. Merayibl M UX COeIMHEHHS
3.1 OO61mue cBO¥CTBa METAIIIOB 4 0 0 bubmorexa HOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK

3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa 1 MaTepuaibsl B )XU3HU YEI0BEKA 3 bubnmorexa LHOK
' m P https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa LIOK

p p https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie  IIpakTuueck
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI ue padoThbl
pecypcsbl
[Ipeamer xumun. Ponbs xumuu B bubmuoreka [JOK
1 1 0 0 04-09
JKW3HU yeroBeka. Tena u BemecTa cert https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTogaxX MO3HAHKS B bubmuorexa [JOK
2 1 4-
XUMUU 0 0 04-09 cen https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 0 1 11-16 cent bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BelecTsa 1/1 cmecH. CrocoObl 1 0 0 11-16 cont bubmuoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 Eub 10K
nOIMOTEeKA
P 7 1 1 18-22
5 «Paznenenue CMGCGI{ (Ha mpumepe 0 8-22 cent httos://m.edsoo.ru/f0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmorexa [IOK
A 1 18-22
° TOMBLT MOTEIYIRL 0 0 822 celT | ps:/im.edsoo.ru/ff0da6e
7 XuUMHYECKUE DJIEMSHTHBL. 3HAKHU 1 0 0 95-30 coHT bu6mmoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 0 0 25-30 ceHT httos://m.edsoo.ru/fod2a6e
bubmuorexa [JOK
A - 1 2-
9 TOMHO-MOJICKYJISIPHOE YICHUE 0 0 02-07 okt httns://m.edsoo.ru/f0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa BEIECTB. Eub 10K
uOIMoTeKA
1 X .B 1 2-
0 nMudeckas popmyia. BareHTHOCTb 0 0 02-07 okt https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
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OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11 09-14 okt
OtHocuUTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO 09-14 oxr bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. 16-21 oKt bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
dOu3nIecKue U XUMUYECKHE SIBIICHUS. bubmuorexa [JOK
14 16-21 okT
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [IpusHaku u YCJ'IOBI/IﬂVHPOTeKaHI/ISI 93-98 oKt bubnmoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 93-78 oKt bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruncnenus konu4yecTa, Macchl
17 BEILIECTBA 10 YPABHCHUAM 07-11 Hos bubmorexa LHOK
H P . https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEAKIIHA
Krnaccudukanus XumMuueckux
18 €aKui (COeAMHEHNUS, PA3II0KEHUS 07-11 Hos bubmmorexa LOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 1OK
UOJINOTEeKA
1 . 13-1
9 R O6O6HjeHHe " 3-18 nos https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIys 3HAaHUH
20 KonTponbnas padora Nel no teme 13-18 Hos bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
21 BO3 nya Kucnopon — anemeHT u 20-25 Hos bubmmorexa LIOK
%3, poA https://m.edsoo.ru/ff0d448e
npocroe Bemecto. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHCIopo/ia (peakiuyu OKUCIICHUS 20-25 Host bubmmorexa [OK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
23 CriocoOBbI MoJTydeHHsI KHCIOPOa B 27 nost — 02 bubmmoreka [JOK
1ab0paTOPUH U MMPOMBIIIIICHHOCTH. JIeK https://m.edsoo.ru/ff0d497a
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[Ipumenenue kucmopoaa

TemnoBoit 3¢ ekt xumMuaeckoit
peakuuy, HOHATHE O

27 "vosg — 02

bubmuorexa [JOK

24
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- JIeK https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
Tomnuo (HedTh, yroyib U METaH).
25 3ar 513H€I§I/Ie(1;03 a a, CII0COOBI iro 04-09 nex bubmorexa [IOK
P AYXE, A https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
IIpaxkTuueckas padora Ne 3 1o Teme
26 «l?lo THZHI/IC 32061; aHue KrI[/IC ToMo a 04-09 nex bubmorexa [JOK
i . p Hoposa, A https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
97 Bogopon — snemeHT u mpocTtoe 11-16 nex bubnnoreka [JOK
BeliecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
28 11-16 nex
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 IlonsaTHe 0 KMCIOTaX U COJIAX 18-23 nmex https://m.edsoo.ru/F0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B 18-23 nex bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 1o Teme
31 «IPIO eHUE U I():061/1 aHKe BOJOpoOa 25-30 nex bubmorexa [JOK
A . p AOPOAA, A https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
39 MossipHblii 00BEM ra30B. 3aKOH 25-30 nex bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néMa, KOJIUYECTBA
33 B TBa ra3a 110 ero H3BECTHOM 09-13 suB bubmorera [JOK
cHee 3ano . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus 005EMOB ra3oB MO
34 ABHEHUIO PEAKI[MU HAa OCHOBE 09-13 stuB bubmorexa [JOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUH ra30B
35 dOu3nuecKknue U XUMUYECKHIE CBOMCTBA 15-20 suB bu6mmoreka [JOK
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BOJBI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [Tonsarue 00

bubmuoreka [JOK

36 15-20
WHJIUKATOpax AP https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 HacsiieHHbIe ¥ HEHACHIILIEHHBIE 99-97 ams bubmuorexa [JOK
pactBopbl. MaccoBas 10Jis1 BElecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme
38 «HpI/II‘OTf)BJIeI:II/Ie paCTBcpoB c ) 9997 ais bubnunoreka [HOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KontpomnbHas pabora Ne2 o reme 29 auB - 03 = bubamoreka [LIOK
«Kucnopoa. Bogopoa. Boga» deBp https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KiIacCU(UKaIs, 29 suB — 03 bu6mmorexa [IOK
40
HOMEHKJIaTypa deBp https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 05-10 ¢eB bubmmorexa LHOK
’ p P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIaccu(pUKaIIHs, 05-10 dhenp bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
43 OCHOBAaHUI 12-17 esp https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, 12-17 esp bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[losnydyeHne n XUMHYECKHE CBOWCTBA bubnuorexa [IOK
45 19-24
KHUCJIOT Pesp https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIaTypa,
46 CHOCOéBII) HIE)J'I )eHI/ISI XI/IMI/I‘-IZEKI/IC 19-24 ¢es bubmmorexa LIOK
. i ’ p https://m.eds00.ru/00ad9474
CBOMCTBa
47 [Tpaktrueckas padota Ne 6. Pemenue 26 ¢esp — bubnmuotexa [JOK
AKCIEPUMEHTAIBHBIX 337a4 M0 TEME 02 mapt https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX
COCTUHEHUN )

I'enernueckas cBA3b MCXKIY KilacCaMu

26 derp —

bubmuorexa [JOK

48
HEOPraHWYECKUX COCAMHEHUN 02 mapt https://m.edsoo.ru/00ad9a50
O060011IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
4 4-
o 3HAaHUH 04-07 mapr https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX 04-07 mapt bubmorexa [IOK
o P P https://m.edsoo.ru/00ad9ela
COeIMHEHU
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHAYECKHX dIeMeHTOB. [loHsiTrE 0O 11-16 mapt bubmorexa [TOK
’ P https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuoanueckas cucreMa XUMHYECKUX 11-16 mapt bubmorexa [TOK
pHOA P https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
bu6mmorexa [IOK
I1 18-22
53 CPHOZIBL, TPYITHIEL, HOAPYTIIH 8-22 mapt https://m.edsoo.ru/00ada52c
54 Crpoenune atoMoB. CocTaB aTOMHBIX 18-22 mapr bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMoB 31eMeHToB lleproanueckoit 01-06 a bubmiorexa LOK
pHO p https://m.edsoo.ru/00adaébc
cuctemsl /. 1. Menaeneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTa 1O erf) MOJIOKEHUIO B 01-06 anp bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U IIPAKTUKU. []. 08-13 an bub6nuorexa [IOK
N. MenaeneeB — y4y€Hbli, I1€1aror 1 P https://m.edsoo.ru/00ada96e
IpaX<JTaHuH
58 DNEeKTPOOTPULIATEIIBHOCTh ATOMOB 08-13 anp bub6nuorexa [IOK
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XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HNonnas xumudeckas CBs3b 1 0 0 15-20 anp httos://m.edsoo.ru/00adaca4
KoBasieHTHas monsipHas XuMU4eCKas bubnmoreka [JOK
00 CBS3b 1 0 0 15-20 anp https://m.edsoo.ru/00adaab8
KoBanentHas nenonsipuas bubnunoreka [HOK
o1 XUMHUYECKas CBS3b 1 0 0 22-27 anp https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHp OKUCIEHUS 1 0 0 22-27 anp https://m.edsoo.ru/00adae28
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
1 2-04
63 peakuuu 0 0 02-04 wias https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKucauTeny U BOCCTAaHOBUTEIIH 1 0 0 06-08 mas https://m.edsoo.ru/00adb076
KonTponbnas pabota Ne4 mo teme BuG 10K
noIMoTeKa
65 «CTtpoeHne aroMa. XuMHUUYecKast 1 1 0 13-18 mas httos://m.edsoo.ru/00adb4gs
CBSI3b»
O06o011eHne U cucTeMaTU3alus bubmmorexa [IOK
06 3HAHUU 1 0 0 13-18 mas https://m.edsoo.ru/00adb33c
O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
o7 3HaHUHN 1 0 0 20-25 mas https://m.edsoo.ru/00ad9ch2
O06o001IeHre U CUCTEMATU3 A bubmuorexa [JOK
08 3HaHUHI 1 0 0 20-25 mas https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOTPAMME
9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
ara uugpoBbIe
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue A bp
Bcero H3ydyeHusi  o0pa3oBaTejbHbIE
padoThl padoThl

pecypchl
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[lepuoanueckuii 3aK0H.

1 [Teproaudeckas cuctema 04-09 bubnroreka [JOK
XUMHUYECKHX 31eMeHToB /l. U. CEHT https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XiMI/I‘ICCKI/IX AJIEMEHTOB 04-09 bubmorexa HOK

. CEHT https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanuys 1 HOMEHKIaTypa 11-16 bubnmoreka [JOK
HEOPraHUYECKUX BEUIECTB CEHT https://m.edsoo.ru/00adb7e2

4 Buner XumMu4yeckoii CBSI3U U THIIBI 11-16 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK CEHT https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel mo teme 18-22

5 «[ToBTOpEHue U yriybaeHue 3HaHui

CEHT
OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay

5 Knaccudukanus XuMHUISCKUX 18-22 bubmuoreka [JOK
peaKIuii MO Pa3IMYHbIM MPU3HAKAM CEHT https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [IoHITHE 0 TOMOT'€HHBIX U 25-30 bubmorexa [JOK
Pearin. CEHT https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIMIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

3 ®DaKTOpHI, BIUSIONIUE HA CKOPOCTh 25-30 bu6mmoreka [JOK
XUMHYECKON PEAKLIUH U ITOJIOKEHUE CEHT https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

9 02-07 okt
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON

10 nccormanuy. CHIIbHBIC U Clla0bie 02-07 okt bubmorexa LHOK
A HHALHH. https://m.edso00.ru/00adcd68
DIIEKTPOIIUTHI

bu6mmorexa [IOK
11 Honnble ypaBHEHUS peaKIuii 09-14 okt
P peartt https://m.edsoo0.ru/00add448
12 XVMHYECKNE CBOWCTBA KUCIIOT U 09-14 okt bub6nuorexa [IOK
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OCHOBAHHU B CBETE MPEACTaBICHUI
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI

XUMHUYECKHE CBOVMCTBA COJIEH B CBETE

https://m.edsoo.ru/00add5d8

. bubnmoreka [JOK
13 MpeIICTaBICHHi 00 . 16-21 oxr https://m.edsoo.ru/00add8h2
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI
. bubnmoreka [JOK
14 [TonsiTue o ruIpoOIU3E Coeit 16-21 okT https://m.edsoo.ru/00addod4
O06001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
15 23-28
3HAHUU OKT https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «Pemenne s3xcnepuMeHTAIBLHBIX 23-28 oKT bubmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas paborta Ne2 o teme
17 «IIIEKTPOIUTHYECKAS TUCCOLMALHS 07-11 Hos bubnnorexa [IOK
P A HHATH. https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)
OO0111ast XapaKTEPUCTHUKA IAJIOTEHOB.
18 XI/II;IlI/Iqe(JKI:/Ie CBlz)ﬁCTBa Ha IpUMEPE 07-11 Hos bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
19 XHUMHUYECKHE CBOICTBA, MOIYUEHHE 13-18 Hos bubmmorexa [TOK
’ yd ’ https://m.edsoo.ru/00ade104
pUMEHEHNE
[IpakTuueckas pabora Ne 2 o teme
20 «[ToryueHue COJITHON KUCIIOTHI 13-18 Hos bubmmorexa LHOK
YHEHI N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Borurcnenus mo ypaBHEHUAM
21 XUMHUYECKUX PEAKIINNA, €CIIH OQUH U3 20-25 Hos bubnnorexa [IOK
PeAKIIH, 8 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO11ast XapaKTepUCTHKA 3JIEMEHTOB 90-25 Hos bub6nuorexa [IOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
93 ANI0TpOTTHBIE MOU(DUKAIIUN CEPHI. 27 HOs — bubnmuotexa [JOK
Haxoxnenue cepsl 1 €€ coOeIMHEHUN 02 nmex https://m.edsoo.ru/00ade64a
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B MpUPOJE. XUMHUYECKHE CBOMNCTBA
cepbl

24 CepoBoaopo1, CTpPOCHHUE, 27 HosL — bubnmoreka [JOK
bU3HYEeCKHe U XUMHUYECKUE CBOMCTBA 02 nex https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 qmanecxng u xmfnqecxne 04-09 nex bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHUMHYECKUE PEAKINH, JICKAIUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
MMOJTYUYCHUS CEPHOM KMCIIOTHL. bubanoreka [IOK
26 v P 04-09 niex i
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpeibl COETUHEHUSIMU
cepbl
Brruncnenue MaccoBoil 101U BBIXOJ1a bubmuorexa [JOK
27 11-16 nex
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
98 VA-rpynmsbl. A30T, paclipocTpaHeHHe 11-16 nex bubnnoreka [JOK
B Iipupoe, Gpu3nveckue u A https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOICTBA
AmMuak, ero pusndecKue u
29 XUMHYECKHE C(EOITICTBa MMOJIydeHHE U 18-23 mex bubmorexa [JOK
’ i A https://m.eds00.ru/00adf004
pUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «[TonyyeHne aMMHuaKka, M3ydeHHe ero 18-23 nex bubmorexa [JOK
. i > 1Y s https://m.eds00.ru/00adf180
CBOMCTBY
A3oTHas KUCIO0TA, €€ (PU3nIecKue u Bbubaunoreka [IOK
31 _ ¢ 25-30 nex 1
XUMHYSCKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPAITBLHBIX Bbubanoreka [IOK
32 P 25-30 nex i

ynoOpeHuit. XuMu4ueckoe
3arpsi3HEHUE OKPYKArOLIEN CpeJIbl

https://m.edso0.ru/00adf518
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COCAMHCHUAMH a30Ta

®dochop. Okcun dhocdopa (V) u

bubmuorexa [JOK
33 dbochopnas KI/ICJ'If)Ta, dbuzmveckue u 09-13 suB https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYYCHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHHEPAIBHBIX yI00pEHUH. 09-13 st bubnmoreka [JOK
3arpsi3HEHUE TPUPOAHON CPEIb https://m.edso00.ru/00adfc20
docharamu
Yraepon, pacmpocTpaHeHNUE B
35 npu f) Ie[ g)mnrt)lec;:/le U XUMHUYECKHUE 15-20 suB bubmorexa HOK
PUPOJE, https://m.eds00.ru/00adfd9c
CBOICTBa
Oxkcupsl yraeposa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. 15-20 st bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
N bubmuorexa [JOK
7 22-2
3 VYronpHas KUCIIOTa U €€ COH 7 sHB httos://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
38 "TTosrydyeHune yrieKucioro rasa. 99-97 suis bubnuoreka [IOK
KauecTBenHnas peakuust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHWYECKUX BEIECTBAX KAK O 29 B - bubmmorexa [JOK
P B 03 ¢esp https://m.edso00.ru/00ae054e
COCIMHEHUSX yriiepoaa
40 Kpemnuii u ero coenuuenus 29 B bubmmorexa [OK
P 8 03 desp https://m.edsoo.ru/00ae080a
[TpakTrueckas pabota Ne 5. Pemenue
41 IKCIIEPUMEHTAITLHBIX 33724 110 TeMe 05-10 bubmuoreka [JOK
«Baxnelmme HeMeTaIbl U UX dheBp https://m.eds00.ru/00ae0bf2
COCTUHEHUS
42 KontponsHas padora Ne3 o teme 05-10 bubmmoreka [IOK
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«BakHenme HEMETAUIBI U UX ¢esp https://m.edsoo.ru/00ae0e18
COETUHEHUS

OO61mas xapakTepUCTHKA XUMUYECKUX

3JIEMEHTOB — METAJUIOB.

43 Meramueckas CBA3b U 12-17 bubmuoreka [JOK
MeTauIMYecKasi KpUCTauIndecKas tbesp https://m.edsoo.ru/00ae103e
peuérka. PU3n4YECKUe CBOMCTBA
METaJIOB
XHUMHUYECKUE CBOMCTBA METAJIIOB.

. 12-17 bubnmoreka [JOK
44 DIEKTPOXUMUYECKUN P
. tbesp https://m.eds00.ru/00ae1156
HANPSDKEHUN METalIOB
OO6mme crnocoObl MoTydeHHs
meTaisioB. CriaBel. Beraucienus no

45 ABHEHUSIM XUMHUYECKUX peaKluit 19-24 bubmorexa LHOK
P DAL, dbesp https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
npuMecH

46 [loHsiTHE O KOPPO3UU METAJIIOB 19-24 bubmorexa LHOK

PP ¢esp https://m.edso0.ru/00ae1278
26 desp —  bubnuoreka [IOK

47
[enoumste Meranst 02 mapt https://m.eds00.ru/00ae14b2

48 Oxcupl ¥ THIAPOKCHIBI HATPUS U 26 peBp —  bubOmamoreka [JOK
Kaus 02 mapr https://m.eds00.ru/00ae14b2

49 [I{eoyHO3EMENbHBIC METAJLTBI — 04-07 bubmmoreka [JOK
KaJIbIIMA U MarHui MapT https://m.edsoo.ru/00ael5e8

50 Baxuemue coeTMHEHUS KATbITUS 04-07 bubmorexa HOK

A t MapT https://m.edsoo.ru/00ae15e8

51 O06o0011eHNEe U CUCTeMAaTU3aIHs 11-16
3HaHUU MapT

52 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ 11-16 bubmuoreka [JOK
YCTpPaHEHUS MapT https://m.edso00.ru/00ae1886

53 [Ipaktuueckas padota Ne 6 o Teme 18-22 bubnmuotexa [JOK
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"KECTKOCTL BOALI 1 METOIEI €6 MapT https://m.edsoo.ru/00aelae8
ycTpaHeHus"
18-22 bubmuorexa [JOK
54 A i
FTEOMHHHH MapT https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 01-06 anp bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
XK 1-
56 e1eso 01-06 anp https://m.edsoo.ru/00ae1d86
OKcuIbl, THIAPOKCUIBI U COJIM JKeJle3a
57 JblL, TUAD i\ 08-13 anp bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606IEI€HI/IG Y CUCTEMaTH3aIUs 08-13 amp
3HAHUH
[IpakTuueckast padora Ne 7. Pemenue
59 3KcnepHE/IeHTaanmx 3a/1a4 110 TeMe 15-20 anp bubnnorexa [HOK
«BaxHeume MeTaJlJIbl U UX https://m.edso0.ru/00ae3de8
COCTMHCHUS
Berurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, ECIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU 15-20 anp bubnnorexka [HOK
COAEPKUT IpUMeECH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOAYKTA
peaxiuu
61 O6O6HUICHI/IG 1 CHCTeMaTH3aIlns 2227 anp
3HAHUH
KonTtponpHas padora Ne4 o teme
62 «Baxxnelme MeTauIbl U UX 22-27 amip
COCIUHCHHS
63 BemtectBa u NiaTepI/Iam,I B 02-04 Mas bu6mmoreka [JOK
MNOBCEIHEBHOM KHU3HHU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEeHNe 06-08 Mas bubnmuotexa [JOK

OKPY’KaloIleH cpebl

https://m.edsoo.ru/00ae4270
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe

obrectBo «M3narenscTBO «IIpocBerieHne

» Xumus, 9 xknacc/ B.B. Epemun, H.E. Ky3pmenko, A.A. [Iposnos, B.B. Jlyaun. 3-e usn.,

crepeorurt. — M. JIpoda

tabmunpl: [lepuoauueckas cuctema xumudeckux 3nementoB J1. Y. MenpeneeBa, Tabnuma

pPacTBOPUMOCTH, FIEKTPOXUMHUYCCKHH DS/l HAPSHKEHUS] METAJIJIOB

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-6a30BbIii-ypoBeHb.-Peann3anusi-
TpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa3oBanus.-MeToandecKoe-1mocoone-is-
yuuress.pdf

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/



OINEHOYHBIE MATEPUAJIbBI

8 xiacc.

3auyeTHasi padoTa M0 CTPOCHUIO ATOMA XUMHYECKOI0 3JIeMeHTAa

1.B sinpe aroma XMMHUYECKOTO 3JI€MEHTa COJIEPKUTCA 2 MpoToHa. ONpeneanuTb XUMUYECKHUM
anemeHT. 1 6ayn

2. ATOM XMMHYECKOTO 3JIEMEHTa COAEPKUT S5 3IEeKTpOoHOB. ONpenennTh XUMUYECKUI
anemeHT. 1 6ayn

3.0mnpenenuTb XUMUYECKUN 3JIEMEHT, B aTOME KOTOPOro 3 3HEPreTUYECKUMX YPOBHs, a Ha
BHEIIIHEM 3HEPreTUYECKOM YPOBHE Y 3TOro atoMa 3 syiekTpoHa. 1 6a

4.0npenenuTh XUMUYECKUN JIEMEHT, B aTOME KOTOPOro 4 3HEpPreTHYECKUX YPOBHS, a Ha
BHEIIIHEM 3HEPreTUYECKOM YpPOBHE Yy 3TOro atoMa 4 syiekrpoHa. 1 6amn

5.Cxoibko d-371eKTpoHOB B aTome Homa? 1 6as

4.0npenenuTh TUI XUMHUYECKOTO 3JIEMEHTA Kallds, HAlUCaTh €ro 3JEKTPOHHYI (hopMydy,
pacrpesieniB Bce €ro 3JEKTPOHBI 0 AJIEKTPOHHBIM OpOUTAISIM TI0 BO3PACTAHHUIO SHEPTHH.S
0aJ1J10B

Onenka «5» - 9-10 6a/10B, «4» - 7-8 6a/10B, «3» 5-6 6a/L10B, «2» 1-4 6ajLIa

8 KJiacc

IIpoBepounas padora

1. C kakuMu U3 CIICTYIOIINUX BEIIECTB OyIeT pearupoBarh ruapokcua Hatpus: H2SOq, Fe,
BaClz, Zn Clz, MgO, COz2, P20s

Hamnucarp ypaBHEeHUS XUMUYECKUX PEaKLUi, yKa3aTh TUIT PEAKIINi, HA3BATh MPOIYKThI
peaKuid.

2. CocTaBuTh ypaBHEHUS PEAKIIUN, TTPH IIOMOIIIN KOTOPHIX MOXHO OCYIIECTBUTH CJICTYIOIINE
MpEeBpaIICHUS:

SO3 - H2SOs — Hz — HS —»  ZnS

3.lonumuTe ypaBHCHUE PEAKIUH:

?+NaOH =..... + HO|

8 Kitacc

Pemenue 3a1a4y Ha pacTBOPHI

1. Jan pactBop CuSO4 maccoit 200 r , MaccoBasi 10J1 COIM B KOTOpoM 16 %.

Kaxkoii craneT MaccoBas JIONISI COJH, €CITH:

A) pactBoputh 16 1 CuSO4

b) B pactBop nonutk 50 r BojbI

B) B pactBop no6asutsb 50 v 10 % -Horo pactBopa CuSO4

I') u3 pacrBopa Boinaputs 50 r BobI ?

2. Cxonpko T CuSO4 Hyx)HO 106aBUTH B 70 T 8 %-Horo pactBopa CuSOj4 , uToObI 0H cTan 10
%-upiM 3. Cronbko T CuSO4+5 H20 notpedyercst s mpurororienns 250 r 5%-ro pacTBopa

9 kace

IIpoBepounas padora

1. Paguyc atoma snemenToB B psigy  Na— Mg — Al —Si
1) yBennumuBaercs 2) yMEHbILIAETCS
3) He u3MeHseTcs 4) u3MeHsieTcs NepruoANIeCcKU



KoBanedTHa# 1ONApHAN CBASH HMEETCA B MOJIEKY ¢

1) cepuoii KMCAOTEH

2) mracTudecKoi cepm

3) xnopa

4) cyanbupa pydugua
3. K KHCIOTHBIM M, COOTBETCTBEHHO, OCHOBHBIM OKCHJIaM OTHOCSITCS:
1)CO u Na0 2) CO2 u MgO
3) AlbOsu P20s 4)SO3 u ZnO
4. C xakumu u3 npocThix BemniecTB HE B3anMo1elicTBYeT KajbIUi.
A)cepa b)munk  B)Bomopon I')asor

5. CocTaBUTh YpaBHEHHS OCYIECTBUMBIX PEAKIIHIA
1) Mexay HaTpUeM U BOJOMH
2) Mexay pacTBOPOM CEPHOM KMCIOTHI U MarHuem
3) Mexmy pacTBOPOM CEPHON KUCIOTHI i MEIBIO
4) Mexy OKCHIOM KPEMHHSI U BOJIOM
5) Mexny okcuaom cepsl (IV) U THAPOKCHIOM HATPHS

6. BeiOpaTh npaBUiIbHBIE BAPHAHTHI

C nomompio mpubopa, UB00PAYKEHHOTO HA PHCYHKE, MOMKHO

1) orgeruTs GeHSMH OT BOABI

2) BBIIEIWTH caxap M3 ero pacTeopa

3) OTAeINTH 0CAZOK TIMHB OT BOAM JeKaHTalueil
4) oyMCTUTL PACTBOP CONH OT TBEPALIX IpUMeceil

f——

7. BeIOpaTh NpaBUIIbHBIA BapUaHT
Kaxo#t mper npuobpeTaer JaKMyc B pacTBopax Iuesodeir?

1) ManuHOBBIH 3) KEnThIi
2) KpacHbI 4) cuHHHK

8. Kanuit ne pearupyer ¢
1) cepHOl KHCHIOTOM 2) BosioM 3) TUIPOKCHUIOM HATPHS 4)
XJIOPOM

9 kiacc
1. KourpoabHas paGora mno teme ' Metasuibl M UX coeqMHeHUs"
Hens: KoHTpoIb 32 ypOBHEM YCBOECHHS TEMbI YUAILIUMHUCS.

1. OxapaKTepI/IBOBaTL HanI/Iﬁ II0 €r0 IMMOJOKECHUIO B HCpHOI[HHCCKOP’I CHUCTEMC, 3aIIMCAaTh

YpaBHEHHS XUMHUYCCKUX PEaKIil, XapaKTEPU3YIOIINEe CBONCTBA HATPHS, €0 OKCH/IA U

THAPOKCHUIA.

2. OcCyIeCTBUTH MPEBPAIICHNUS, 3aMCaTh YPABHEHHS B MOJICKYIIPHOM W HOHHOM BHUJIE :
Fe — FeCl, — Fe(OH): — Fe(OH)s — Fe203

T

P
<

3. 3anuImmuTe TpU ypaBHEHUS PEAKIINN, B X0/1€ KOTOPHIX TOIYy4aeTCs XJIOPHU ATFOMUHUS.
4. CKOJBKO J1 BOJOPO/Ia MOJIYUUTCS IPU B3aUMOJCHCTBUU 4 T KaJbLIUsI C BOJOM, €CITU BBIXO/T
peakuuu cocrasisier 96 % ot Teopernueckoro ?




9 kJacc

1. Ha 24 r metaimmmyeckoro Mmaruus noaeiictsoBaiu 100 r 30%-ro pactBopa consiHON
KucnoThl. Halimute Maccy 00pa3oBaBIIErocs: XJIOpUIa MarHusl.

2. C KakuMU U3 TIEPEUUCIICHHBIX BEIIECTB Oy/IeT B3aUMOJICHCTBOBATh PACTBOP XJIOPUIA
menu (I1) :
MgSOs4, Fe, HNOs, AgNOs, Ag, K>S, NaOH, K3PO4 ? TlpuBenute ypaBHEHUS
COOTBETCTBYIOLIMX PEAKLUN B MOJIEKYJIIPHOM U HOHHOM BHJIE.
3. . Kak u3MeHuTCs CKOPOCTh XMMUYECKOH peakiiuy, ypaBHEHHE KOTOPOii
Mg +2HC1 = CaCl; + H2?
IpY yMEHBIIIEHUH KOHIICHTPALUU KUCIOTHI 3a Kaxapie 10 ¢ Ha 0,04 Moib/m.
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