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IMosicHuTeILHASA 3aIIUCKA
Pabouas nporpamMa mo xumuu s 8-9 KJIacCOB COCTaBI€HA B COOTBETCTBUU C

TpeboBanusMu DeeparsbHOTO0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO
o0miero oOpa3oBaHus M Ha OCHOBE CIIEIYIOIICH HOPMAaTUBHOM 0a3bl:

®denepanbHbiil 3akoH OT 29 gexadbpst 2012 1. Ne 273-03 «O0 o6pa3zoBaHuH B
Poccutickoii @enepanun» (B pen. DenepabHbix 3aKk0HOB 0T 17.02.2021 No 10-D3,

ot 24.03.2021 Ne 51-®3, ot 05.04.2021 Ne 85-@3, ot 20.04.2021 Ne 95-@3, ot
30.04.2021 Ne 114-®3, ot 11.06.2021 Ne 170-®3, ot 02.07.2021 Ne 310-D3, ot
02.07.2021 Ne 351-@3);

®denepanbHbiii 3ak0H 0T 29 nexadps 2010 r. Ne 436-D3 «O 3ammTe aeTei or
uH(pOpMaIlMK, TPUYUHSIONICH Bped WX 370POBBI0 U Pa3BUTUIO» (B pell.
®denepanbHbiX 3akoHOB 0T 01.05.2019 Ne 93-D3, o1 01.07.2021 Ne264-D3);
Pacnopsixenue IlpaButensctBa Poccuiickoit @enepanun ot 29 mas 2015 1. Neo

996-p «Crparerust pa3Butus Bocniutanus B Poccuiickoit @enepanuu Ha Iepuo 10

2025 romax;

[Ipukaz MunuctepctBa oOpa3oBanusi U Hayku Poccuiickoit ®@enepanuu ot 17
nexabps 2010 r. Ne 1897 «O6 yrBepxaeHuu (eaeparbHOr0 rocy1apcTBEHHOTO
00pa3oBaTeNbHOTO CTAaHJIApTa OCHOBHOro oO0miero ooOpasoBaHus» (B pen.
[TpukazoB MunobpHayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577,

ot 11.12.2020 Ne 712);

[TuceMo MunucrepcrBa npocpenieHus Poccuiickoit @enepanuu ot 14.08.2020 Ne
BB-1612/07 «O mporpaMmax OCHOBHOTO O0IIIEro 00pa3oBaHU;

[TocranoBnenne [7aBHOrO TroOCYAapCTBEHHOTO CaHUTApHOro Bpaya Poccuiickoit
Oenepatiit o 30 wmrons 2020 roma Ne 16 «OO0 yTBepKIEHHUM CaHUTAPHO-
smunaemuonorndeckux mnpasuin CIT 3.1/2.4.3598-20 «CaHuTapHO-3IHIEMHOIOTHYECKHIE
TpeOOBaHUSI K YCTPOMCTBY, COJEP>KaHUIO U OpraHU3aluu paboThl 00pa30BaTEIHHBIX
OpraHu3alfil U IPYTuX 0OBEKTOB CONMAIBHON HHPPACTPYKTYPHI IS ACTEH U MOJIOCKH B
YCIIOBUSIX PACIpOCTpaHEHUs HOBOM KopoHaBupycHoil wuHpekiuu (COVID-19)» (c
n3MeHeHusiMu Ha 24 mapta 2021 rona);

KOMIIOHEHT ['ocymapcTBeHHOro craHjaapra oOmero oOpa3oBaHUS M JOMYLIEHHOMN
MunucTepcTBOM 00pazoBaHus U Hayku Poccuiickoit deneparuu;

®denepalibHOTO NepeyuHs y4eOHUKOB, PEKOMEHI0BaHHBIX (JIONMYLIEHHBIX ) K UCIIOJIb30BAHUIO
B 00pa3oBaTeIbHOM IIpollecc€ B 00pa30BaTENbHBIX YUPEXKIEHUSAX, PEATUIYIOIINX
nporpaMmsl oomiero oopasosanus 2024-2025 y4ueOHblii rog;

JIOKAJIbHBIX aKTOB 00pa30BaTeIbHON OpraHu3aluu:

- OCHOBHO# 00pa30BaTEIHLHON MPOTPaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHus;

- IOJIOXKEeHU 0 paboueil mporpamMe yuyeOHOro mpeamera, Kypea;

PaGouas nmporpamma coctaBieHa ¢ ydeToMm pabodeil mporpaMMbl BOCIIUTAHUS B ILIKOJIE.
[TporpamMMa o XMMHH Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs COCTABJICHA HA OCHOBE

TpeOOBaHUI K pe3ylbTaTaM OCBOCHMsS OCHOBHOH 0Opa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacrasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (eaepalbHOU
paboueil mporpaMMbl BOCHUTAHUS M C Y4ETOM KOHLEMIMU MPENoaBaHusl yueOHOro mpeamera
«Xumus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit deneparym.

[Iporpamma 10 XMMHHM Ma€T TPEACTaBICHUE O IIENAX, OOIIeH cTparerud OO0y4deHUs,

BOCIIUTAHUSI M pa3BUTHs OOy4arolUXCs CpeACTBAMU Y4eOHOro IpenMeTa, YCTaHaBIMBAeT
o0s13aTeNIbHOE MPEJIMETHOE COJIepKaHKe, MpelyCcMaTpUBaeT paclpesieieHne ero mo kjaccaM U
CTPYKTYPUPOBAHHE IO pa3JenaM U TeMaM IIPOorpaMMbl IO XMMUH, OIPENEISET KOJINYECTBEHHbBIE
1 KaYECTBEHHBIE XapaKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO ITOCIIEI0BATEIBHOCTD H3YUYECHHUS

XHUMHU C y‘-IéTOM MCKIPCAMETHBIX U BHYTPUIIPECAMCTHBIX CBSI3€I>’I, JIOTUKH yqe6Hor0 Ipornecca,



BO3PACTHBIX 0COOEHHOCTEN 00YJaIOLINXCs, OTIPEIeNsIeT BOZMOKHOCTH MIPEMETA IS pealln3alluu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTENIbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHusi, a Takke TpPeOOBaHUI K pe3ynbTaraM OOy4YCHHsS] XUMHUH Ha
YpOBHE Liesiel U3y4eHMsI IIPeIMETa U OCHOBHBIX BUIOB y4eOHO-I103HABATEIbHON AEATEIbHOCTH
00y4aroIerocs o OCBOEHUIO y4eOHOI0 COJCPKAHMUS.

3HaHUE XUMHUH CIYXKHUT OCHOBOM JUIsl pOPMUPOBAHUS MUPOBO33PEHHS 00YUAIOLIErocs, ero
IIPEJCTAaBICHUNA O MaTEPUAIILHOM €JMHCTBE MHpPA, BAYKHYIO POJIb UTPAIOT POpPMUPYEMbIEe XUMUEH
MPEJCTABICHNUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMYU BEIIECTB B MPUPOJE, O MYTIX
pemieHust TI00aNbHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTUSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTUYECKO, MUILEBON U 3KOI0rHYeckoi 6€30acHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealln3allii BO3MOXKHOCTEH /7151 caMOpa3BUTHS U (POPMUPOBAHUS KYJIBTYPBI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUIEHUS U TBOPUECKUX CIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEJIbHOM  Y4eOHOM  JIeATeNbHOCTH,  OSKCHEPUMEHTAJbHBIX U
UCCIIEIOBATENbCKUX YMEHUH, HEOOXOJUMBIX KaKk B IIOBCEJAHEBHOM JKHM3HM, TaKk M B
npodeccnoHALHOM IeATEIIEHOCTH;

3HAaKOMHUT €O CIEUU(PHUKOW HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAE€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IUHCTBO MPUPOJIBI M YEJIOBEKA, SBISICTCS OTBETCTBEHHBIM 3TAalloM B (hopMUpOBaHUH
€CTECTBEHHO--HAay4YHOU rpaMOTHOCTH 00yyaroluxcs;

CHocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHbIM
3HaHUSM, K IPHUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOrMYecKoe 0oOpa3oBaHHE
00y4aromuxcs.

JlanHbple HampaBieHHs B OOyYEeHMHM XUMHH O0ECIEYMBAIOTCS crenu(uKoil conepKaHus
y4eOHOro0 MpeaMeTa, KOTOPBIN ABJISIETCS eJarorn4ecky alaiTUPOBAHHBIM OTpaskeHHEM 0a30BOi
HayKH XMMUU Ha ONIPENEIEHHOM JTalle €€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOEHUE
00y4aroIMMUCS CUCTEMBI NEPBOHAYAIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKON XUMUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa conepkaHHs MPOrpaMMbl 10 XUMHUHM C(HOPMHUPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxona k €€ msydeHuro. CojeprkaHUE CKIIAAbIBAETCS U3 CHUCTEMbl MOHATUH O XMMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHMMUYeckol peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OpPraHW30BaHbl IO NPUHIUILY MOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX ITPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— Y4EHHS O CTPOCHHUH aTOMa U XUMUYECKON CBS3H;

— IPEJCTaBICHUN 00 3JEKTPOIUTHUUECKOMN TMCCOLMAIIMHU BEIIECTB B paCTBOPAX.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKH MOJNYyYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEA0BATEIBHO OT OJTHOTO YPOBHS K IPYTrOMY, BBITIOJHSS
¢yHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3ZMOKHOCTEH MPaKTHUECKOTO
IIPUMEHEHHUS U TIOJyYEHUS N3Y4aeMBIX BEIIECTB.

OcBoeHHE MpOrpaMMbl IO XHMHUHU CHOCOOCTBYET (OPMHUPOBAHHUIO TMPEACTABIECHUS O
XUMHUYECKOM COCTaBJISAIONIEH HAYYHOM KapTUHBI MHpAa B JIOTMKE €€ CUCTEMHON IPHUPOJBL,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HAHUIO U METO/AaM MTO3HAaHUA B Hayke. M3yueHue xumun



MIPOMCXOAUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3yUEHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuii
Mup», «buonorus. 5—7 kinacce» u «Puszuka. 7 Kiaccy.

[Tpu n3yueHnn XUMHUH TPOUCXOIUT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTi COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIILHOCTH YEIOBEKa U KaK OJHOIO
13 KOMIIOHEHTOB MHPOBOW KYNbTYpbl. 3aaya y4eOHOTo MpeaMeTa COCTOUT B (HhOPMUPOBAHUU
CHCTEMbl XUMHUYECKUX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MIOJIOKEHHUH, JIOCTYMHBIX OO0OOLICHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAYKH, B
MPHUOOIIEHNN K HayYHBIM METOAAaM IMO3HAHUS [IPU U3yYEHUH BEIIECTB U XMMHUECKHUX PEaKIIHii, B
dbopMUpPOBaHMM ¥ Pa3BUTUU I[I03HABATEIbHBIX YMEHUW M UX MPUMEHEHUH B Yy4eOHO-
MO3HABATEIBHON M y4eOHO-HCCIEI0BATENbCKON ACATEIbHOCTH, OCBOCHUN MPAaBUI 0€30IacHOTO
oOpaleHus C BEUIECTBAMU B MIOBCETHEBHON KHU3HU.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oO0pa3oBaHMsI Ba)XHOE 3HAUYCHUE
MPUOOPENTU TaKUe LIEH, KaK:

— (hopMuUpOBaHHE MHTEIJICKTYAJIIbHO PAa3BUTOM JINYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO PEIIEHUHN, CIIOCOOHOM aganTHpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCJIOBUSM KHU3HU;

— HAaNpaBJICHHOCTh OOYYeHHMs] Ha CHCTEMaTH4ecKoe MpuoOIeHrne O00ydJaromuxcs K
CaMOCTOATENIbHOM  ITO3HABATEJIbHOW  JEATEIbHOCTH, Hay4YHbIM  METOAaM  IO3HaHWI,
(OpMUPYIOIIM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMHUH;

— o0ecrieyeHue YCIOBHIA, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYArOIIUMUCS OIBITa
pa3HoOOOpa3HON AEATEeTbHOCTH, MO3HAHUS M CAMOIMO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIUYHbIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanue oOiel GyHKIUOHATBLHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM
quclie YMEHUI 00BSACHATh U OLIEHUBAThH SIBJIICHUS OKPY’KAIOILIEr0 MUpPa, UCIOJIb3Ys 3HAHUSI U OIIBIT,
MOJTyYCHHBIE MPH W3YYEHUH XUMHH, TPUMEHATh UX MpPU PEUICHWH MpoOiIeM B MOBCEAHEBHOM
KU3HU U TPYJIOBOH AESATEIbHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, MOHUMaHUs IEHHOCTU
XUMHUYECKUX 3HaHWM JJi BBIPAOOTKM 3KOJOTHYECKH LeIecO00pa3sHOro MOBEIEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAKOIICH MPUPOIHON
Cpensl;

— pa3BUTHE MOTHBALIUU K 00YYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npousis ¥ HaNpaBIECHHOCTH JajibHeHero o0yuyeHus.

OO11ee 4nCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIETIO).



COJEP)KAHUE OBYYEHMUA

8 KJIACC

IlepBoHayajbHbIEe XHMHYECKHE TOHATHSA

IIpeamer xumuu. Posb XMMHUM B JKM3HH 4YelOBEeKa. XUMHsA B CUCTEMEe HayK. Tena u
BeuiecTBa. dusnueckue cBONCTBA BEIECTB. ArperaTHoe cocTosiHue BeuecTs. [lonaTue o MmeTonax
N03HaHUs B XuMuK. YucTele BeniectBa U cMecu. Crioco0bl pa3iesieHus: cMeceid.

ATOMBI M MOJIEKYNBl. XUMHUYECKHE 3JIeMeHThl. CHMBOJIBI XUMHYECKHX JJIEMEHTOB.
IIpocTeie U c10KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumnueckas popmyia. BaneHTHOCT aTOMOB XMMUUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHOcuTENbHass aromMHass Macca. OTHOCHTENbHAs MOJIEKYJIpHas Macca.
MaccoBast 10711 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

Komungectso Bemecta. Mosb. MossipHas macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI M YHUCIIA
CTPYKTYPHBIX €IMHUII BellecTBa. Pacyérel o popMynaM XUMHUUECKUX COEMHEHUH.

duznyeckue M XUMHYECKHE SBICHHUSA. XHMMHUYECKas peaklus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUUYECKUE ypaBHEHUs. Kiraccupukanms XMMHUYECKHX pPeaKkuit
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYJ0W, ImpaBWiIaMu paboThl B JabopaTOpuu M HpuémMamu
oOparieHuss ¢ Ja00opaTOpHBIM 00OpYy/OBaHHWEM, U3Y4YE€HHUE U ONUCaHHE (U3UYECKUX CBOMCTB
00pa3IioB HEOPraHUIECKUX BEIECTB, HAOMIOACHHE (PU3NYeCKHX (TUIABJICHUE BOCKA, TasTHUE JIbJIa,
pacTupaHue caxapa B CTyIKE€, KUIIEHUE U KOHJEHCAUs BOJbI) U XUMHUYECKHUX (TOpEHUE CBEYH,
IIPOKaJIMBAaHUE MEHOM MPOBOJIOKH, B3aUMO/IEHCTBHE MeJla C KUCIOTOMN) SBJICHUH, HaOII01eH1E U
OIMCaHMe NMPU3HAKOB IMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokeHue caxapa, B3auMoJieiicTBHe
CepHOW KHUCIIOTHI C XJIOPHIOM Oapus, paszioxkeHue ruapokcuna menu (II) mpu HarpeBanum,
B3aUMO/ICHCTBUE Keme3a ¢ pacTBopoM conu menu (I1), uzydenue crnocoboB pa3aesieHus: CMECei:
C TIOMOLIBIO MarHura, QWIbTPOBAaHHE, BbIMAPUBAHME, JUCTWIUIALMS, Xpomarorpadus,
MIPOBE/ICHUE OYHMCTKM MOBApEHHOM COJM, HAOJIOJEHHE U ONHUCaHHE Pe3yJIbTaTOB NPOBEICHHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHUE MOJIENed MOJEeKY
(I1apOoCTEPIKHEBBIX ).

Baskneimue npeacraBuTe M HEOPraHMYECKUX BellecTB

Boznyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 37€MEHT M IIPOCTOE BEILECTBO.
Haxoxnaenue kuciaopoja B npupoze, Gpu3nueckue 1 XMMUYECKHE CBOMCTBA (PeaKkIMi FOpEeHHs).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl MOJNydeHHs KHUCIOpoJa B JlabopaTopuu H
npoMbliieHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alIoTpomnHas MoaAuduKanus
KHCII0pOAa.

TermoBoil 3(ddexT XuMUUEeCKOHW peakuu, TEPMOXUMHYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMHUUYECKUE peaKkIUU. TOIUIMBO: Yroib M METaH. 3arps3HEHHME BO31yXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bopopon — anemeHT u ipocToe BemecTBo. HaxoxaeHue Bogopoa B mpupoe, Gpuznyeckue
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI osryueHust. KucioTsl u conu.

Monsipablit 00bEM ra3oB. Pacy€Tbl M0 XMMUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsle u
HEHaCBILIEHHbIE pacTBOpbl. PacTBoprMOCTh BeliecTB B Boje. MaccoBasi 70l BelllecTBa B
pacTBope. XrMHUYECKHE CBOMCTBA BOAbI. OCHOBaHUsA. PoiIb pacTBOpPOB B MPUPOJE U B JKU3HH



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHnid. Okcunbl. Knmaccuduxamuss OKCHAOB:
cosieoOpa3ymolye (OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIe) U HeconeoOpasyromue. Homenknatypa
OKCcH0B. PU3NUECKHE U XMMUUYECKHE CBOMCTBA OKCUIOB. [loiryueHne okcunos.

OcnoBanms. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBaHuil. Pu3MUeCKHE M XHMMHUYECKHE CBOWMCTBAa OCHOBaHMM. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaot. @usnueckue 1 XUMHUUECKUE
cBoyicTBa KUCIOT. Psan akruBHocTH MetaiuioB H. H. bekerosa. Ilosydenue kucior.

Conu. Homenknarypa coneil. ®dusnueckue U XuMudeckue cpoiictBa coieil. [lomyuenue
coJei.

I'eneTndeckas CBsA3b MEXKAY KIIaCCaMU HEOPraHUYECKUX COCAUHEHUM.

Xumuueckuii IKCHEPUMEHN

KaueCTBEHHOE OIpEENIEHUE COJepKaHusl KUCI0poJia B BO3yXe, MOIydeHHe, coOupaHue,
pacrio3HaBaHME M H3yYEHHUE CBOMCTB KHCIIOpOJa, HAONIOJIEHHE B3aMMOJAEHCTBHS BEILECTB C
KHUCJIOPOAOM U YCIIOBHMSI BO3HMKHOBEHMS M IPEKpallleHUs] ropeHus (moxkapa), 03HaKOMIIEHHUE C
o0Opa3llaMu OKCHJIOB M OINHMCAaHUE WX CBOWCTB, IOJIyueHHE, COOMpaHWE, paclio3HaBaHHE W
M3y4YeHUEe CBOMCTB Bojopojaa (ropeHue), B3aumojencTtBue Bojopoaa ¢ okcupom wmeau (II)
(BO3MOXXHO HUCIIOJIb30BaHKE BUI€OMATEPUAIIOB), HAOIIOACHNE 00pa3LloB BELECTB KOJINYECTBOM 1
MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH pAcTBOPEHHUS BELIECTB C PA3JIUYHOM PAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [0JIEW pPacCTBOPEHHOIO BEIECTBA,
B3aUMOJICIICTBHE BOABI C MeTa/ylaMd (HATpUEM M KajbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEIOBaHNE OOpPa3ll0B HEOPIaHMYECKUX BEIIECTB Pa3IMYHBIX KJAcCOB,
HaOJI0ICHNe M3MEHEHMsI OKPAacKM WHAMKATOPOB B PAacTBOPAX KHUCJIOT U ILIeJIouel, U3ydeHue
B3auMoieiicTBus okcuaa Meau (1) ¢ pacTBopoM cepHO# KUCIOTHI, KHCIOT ¢ METaJIaMH, PEaKITHi
HEWUTpaIU3allH, MOJy4EHHEe HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJTHOI'O METAJUIA IPYTUM
U3 PACTBOpA COJM, DPEIIEHUE DKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHelmmue Kiaccsl
HEOPraHUYECKUX COECIUHEHUI».

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux siemenros . H.
Menpeaeesa. CTpoenne aToMoB. XUMHYeCKasl ¢BA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC
peakuumn

[TepBble MOMBITKY KJIaCCU(PUKAUN XUMUYECKUX 1€MEHTOB. [IoHsATHE O Irpynnax CXOAHBIX
AJIEMEHTOB (ILIEJIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, FAJIOT€HbI, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

Ilepuonuueckuin 3akoH. llepmoanueckass cucremMa xumuueckux a3nemeHtos . H.
MenpeneeBa. KoporkonepuonHas u anuHHonepuonHas ¢opmel [lepuogudeckoid cuctemsl
xumuueckux snemeHToB [l M. MenneneeBa. Ilepuonbr u rpynmbel. PU3HYECKHA CMBICT
MOPSAIKOBOTO HOMEpPA, HOMEPOB IEPUOJIA U TPYIIIBI dJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX s1ep. M30Tonbl. DnekTpoHsl. CTpOEHUE NEKTPOHHBIX
o0onouek aroMoB TepBbIX 20 xumuueckux diemeHTOB Ilepmommueckorr cucrtemsr JI. U.
MenpeneeBa. XapakTepucTuKa XUMHUYECKOTO JIEMEHTA IO €ro MoJIokeHUto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.



3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISL pa3BUTHS HayKu U nipakTuku. J[. 1. MenzaeneeB — y4€HbI U TpaKJaHHH.

Xumuueckas CBA3b. KoBanentnas (monsipHas u HEMOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKHUX 31€MEHTOB. VIOHHAas CBSA3b.

Crenenp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBHUTENbHBIE  peakuuu. [Ipoueccsl
OKHUCJICHUSI U BOCCTaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YYCHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCUAA
LMHKA C PacTBOpaMU KHUCJOT M IIEJIOYeH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIMM (TOpEeHUE, PeaKuy Pa3IoKEeHHs, COSTUHEHNS).

Meosicnpedmemmbnie cea3u

Peanuzanus MexnpeIMeTHbIX CBS3€H NPH M3YYEHUHM XMMHUHU B 8 KJIACCE OCYILECTBIIAECTCS
4epes UCTIOIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX TIOHATUH, TAK U IOHSITHH, SIBJISTFOIIUXCSI
CUCTEMHBIMU JJI OTAEJIbHBIX [PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO61ure ecTeCTBEHHO--HAYYHbBIC TOHATHS: HAYYHBIH (haKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KIacCHU(pUKAIUs, TEPHOJUIHOCTh, HAOIIOJACHUE, OSKCICPUMEHT, MOJICIIUPOBAHHE,
HW3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PaMOaKTUBHOCTb, MOJIEKYINa, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TeJO0, O0BEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (PU3WYECKUE BEITUYUHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, TJIAHETHI,
3BE3151, ComHIIE.

buonorust: porocunres, nprxanue, buochepa.

['eorpadus: armocdepa, rumpochepa, MHUHEpaibl, TOPHBIE TOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeECKasi peakust

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux asnemeHtos 1. H.
MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XHUMHUYECKHUX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOAOB, Kajus, KAIBIHUS W HUX COEAUHEHUH B COOTBETCTBUU C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBSA3U. THIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCHMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH M BUIa XUMUYECKOMN CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEIIeCTB. XHUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAILLIMXCS K Pa3IMYHBIM KJIaccaM HEOPraHMYECKHX COEIMHEHHM, TeHeTHYecKas
CBSA3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XuMHUYeCKUX PEaKIui MO pa3InYHbIM MpHU3HAaKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIUX B PEAKITUH BEIIECTB, 10 TETNIOBOMY 3 (PEKTY, O N3BMEHEHHIO CTETICHEW OKUCTICHUS
XUMHUYECKUX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHUIO KaTalu3aropa). OJK30- U
SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xumudeckoi peakuuu. [loHsaTre 06 0OpaTHMBIX U HEOOpaTHMBIX
XUMUYECKUX peaknusax. [IoHSTHE O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHarue o
katanuze. [lonsaTre o xumMuiueckoMm paBHOBecHH. DAKTOPBI, BIUSIONINE HA CKOPOCTh XMMUYECKOM
PEeaKIMH U MOJ0KEHUE XUMUYECKOIO PAaBHOBECHS.

OKHCIIATENbHO-BOCCTAHOBUTENIBHBIE PEAKIMM, DJICKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakiuu. COCTaBII€HHE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTOIb30BAaHUEM METO/1a DNIEKTPOHHOTO OanaHca.



Teopust 3IEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIIUTHI U HEIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHNU3M JUCCOLMAIIMY BEIIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU CBsA3U. CTENEHb
nucconuanui. CHIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YCIIOBUS NMPOTEKaHHUS PEaKMii HOHHOTO OOMEHa, MOJHBIC U
COKpalI€HHbIE MOHHbIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJIEW B CBETE
IPEJCTaBICHUNA 00 >3JIEKTPOJUTHUYECKOW Iucconuanuu. KadecTBeHHbIE pPEaKLMU Ha HOHBIL.
[TonsTe O THAPONM3E CONEH.

XumuuecKkuii IKCnepumenn .

O03HAKOMJIEHHE C MOJENISMHM KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB —
METAJUIOB M HEMETauIoB (rpadura M anMasa), CJIOXKHBIX BEHIECTB (XJOpHIa HATpUA),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XUMHYECKOM peakUuyd OT BO3JIEHCTBUS Ppa3IUYHbIX
(bakTOpOB, HCCIIEAOBAHUE 3JIEKTPONPOBOAHOCTH PAcTBOPOB BEIIECTB, Ipoliecca AUCCOLUALUU
KHCJIOT, LeJI04el U cosielt (BO3MOKHO UCIOJIb30BaHUE BUIE0 MATEPUAIIOB), IPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPHU3HAKK TMPOTEKAaHHWs peakiuii MOHHOro oOMeHa (0Opa3oBaHHE OCAJKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX HPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAaKLUN (TOpeHHe, PeaklMU pas3iioKeHUs, COSAUHEHMsI), PACHO3HABAHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KAYEeCTBEHHBIX pEaKUUil Ha HOHBI, pelIeHUe
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl 1 UX coeMHEHUs!

OOmass xapakTepucTuka rajoreHoB. OcCoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crerieHH okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTECHOB.
XUMHUYECKHE CBOMCTBAa Ha IpuUMepe Xjopa (B3aMMOJAEHCTBHE C MeTaUlaMH, HEMeTajulaMH,
menoyamu).  Xsopoogopoa. ConsiHas — KHCIOTa, XHWMHYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHnue. JleficTBue Xjaopa 1 XJI0pOoBOJ0OPO/ia Ha OPraHU3M YesioBeKka. BaxHeiune X1opuipl
U UX HaXO0XJECHUE B IIPUPO/IE.

OOmast xapakrepucTtuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu oKucieHus. CTpoeHne M (PU3NYeCKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJIOTPOIHbIE MOAU(UKAIIMKM KUCIOpOaa U cepbl. XUMHUUYECKHUE CBOWCTBA
cepel. CepoBOJIOpPOA, CTpoeHue, (u3NYecKHue M XUMUYeckue cBoMcTBa. OKCHIBI cepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKcHJ0B. CepHas KUCIOTa, (GU3NYECKHEe U XUMHUYECKHE CBOMCTBa
(obmMe Kak nmpeAcTaBUTENS Kiacca KUCIOT U criennduueckre). XUMUUYECKUE PEeaKIuH, JIeKalue
B OCHOBE ITPOMBIIIJIEHHOTO C110c00a MOIy4eHUs CEpHOU KUCIOTHL. [I[puMeHeHne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTBHI, KayecTBEHHas peakuus Ha cyinb(ar-uoH. HaxoxnaeHue cepbl u e
COEUHEHUI B NpUpoAe. XUMHUECKOE 3arpsA3HEHUE OKPY)KAIOIIEH CPEAbl COCINHEHUSMHU CEPbI
(KUCIOTHBIE JOXAH, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPaILEHUSI.

OOmass xapakTtepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMA. A30T, paclpoCTpaHEeHHE B IMpHpoJe, (U3NYecKHe WU
XuMHueckue cpoiictBa. Kpyrosopot a3ora B nmpupoje. AMMHUAK, €ro pu3ndyeckrue 1 XMMHYECKre
CBOICTBa, MosydeHue u npumeHeHune. Conn aMMoHUs, UX (pU3HMUECKHEe U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KHCJIOTa, €€ IMOJIy4YeHHE,
¢usznyeckue M XMMHUYECKHE CBoOiicTBa (00lIMe Kak NpeJCTaBUTENs Kilacca KHUCIOT U
cneunpuyeckue). Vcnonap3oBaHWe HUTPATOB M COJEH aMMOHHS B KaueCTBE MMHEPAJIbHBIX
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAUHEHUIMH a30Ta (KUCIOTHBIE
JOXKIH, 3arpsA3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Docdop, alIoTponHble MOAUPUKALNN
docdopa, pusnueckre n xumuueckue cpoiictBa. Oxcun dochopa (V) u pochopHas kucnora,



¢usnyeckue M XUMHYECKHE CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPaTbHBIX YI0OpECHHI.

OO6mas xapaxkrtepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIEe CTENEHU OKUCIEHMs. YTJIEepOoJ], alJIOTPOIHbIE MOANU(DUKALIUK, PACIPOCTPAHEHUE B
npupoje, pusnueckue U XuMu4eckue cBoiictsa. Ancop6uus. Kpyrosopot yriepoaa B mpupoje.
Oxcunpl yriaepona, ux (pU3NUYECKUe ¥ XMMHUYECKHE CBOWMCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBI,
MOJTyYeHHE U MPUMEHEHHE. JKOJIOTUYEeCKHe MpoOIeMbl, CBsI3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTE3a IN100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3PQeKT. YroyipHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHUYECKUE CBOWCTBA, IOJIydeHME U IpuMeHeHue. KadecTBeHHas
peakiust Ha KapOoHaT-uoHBIL. Mcronp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIJICHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMSX YIiepoja
(MeTaH, 3TaH, 3TWIEH, alleTUJIeH, 3TaHOJ, TJIHLEPHH, YKCYCHas KucioTa). [IpupoHbie HCTOYHUKH
YTJIEBOAOPOIOB (Yroib, MIPUPOIHBIN ra3, He(PTh), MPOIYKTHl UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY M IPOMBINIIEHHOCTH. [loHsTHE O OMONOrMUecKr BaKHBIX BELIECTBAX: JKHUpaX, Oeilkax,
YIJIEBOAAX — W HUX POJM B JKU3HU 4eJoBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX HU
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢usndeckue M XUMHYECKHE CBOWCTBA, IMOIYYCHHE W MPHUMEHEHHE.
Coenmunenus kpemHusi B mpupoge. OOmme mnpencraBicHuss o0 okcunae kpemuaus (IV) u
KpeMHHEBOH kuciore. CHUIIMKAThI, UX MCIIOJIb30BAaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiiembl
0€30MaCHOTO HCIOJIF30BAHUS CTPOUTEIBHBIX MATEPHUAIOB B TIOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepuMeHm:

U3y4eHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTBHI, IIPOBEJICHUE
KAueCTBEHHBIX peaKUui Ha XJIOPUI-HUOHBl U HAOJIO/IEHNE NMPU3HAKOB MX IMPOTEKaHUs, OIBITHI,
oTpakaromue (U3NIEeCKue U XMMUYECKHE CBOWCTBA TaJIOTEHOB M MX COCTUHEHHUH (BO3MOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C oOpaslamMu XJOPHJIOB (TaJOreHH/0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSIMHU (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpHAIOB), HaOMIOACHUE Tmpolecca OOyriMBaHHS — caxapa TOA  JIEHCTBHEM
KOHIUEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3y4YeHUE XMMHUUYECKHUX CBOMCTB pa30aBIE€HHOW CEepHOM
KHUCJIOTHI, IPOBE/IEHUE KaueCTBEHHOM peakiuu Ha cyiab(par-uoH U HaONIo/leHUe MpU3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (M3UYECKHMHU CBOMCTBAMM a30Ta, (ocdopa U HUX COeAMHEHHH
(BO3MOYKHO HCIOJIB30BaHUE BUAEOMATEpUaIoB), oOpa3laMu a30THBIX U (OCPOPHBIX y10OpEeHHI,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M H3yYEHHE CBOWCTB aMMHUaKa, IPOBEJIECHUE
KayeCTBEHHBIX pEeaKIMii Ha HOH aMMOHHUSA U GochaT-nOH U U3yYeHHE IPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEHCTBHE KOHUEHTPUPOBAHHOM a30THOW KHMCJIOTHI ¢ MeZbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3Y4YEHHE MOJENed KpUCTANIMYeCKMX pemeéToK anmasza, rpadura,
¢byniepeHa, 03HaKOMJIEHHE C IIPOLIECCOM a/ICOPOILIMU PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MPOTUBOTa3a, MOJIy4eHue, COOupaHue, paclio3HaBaHNe U U3yueHHe CBOMCTB
YIJIEKUCIIOTO Ta3a, MpPOBEIEHUE KAueCTBEHHBIX pEaKkUui Ha KapOOHAT W CHIIMKAT-UOHBI U
U3Y4YeHHE TMPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJIEHME C NPOAYKIMEW CHIMKATHOU
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEpUMEHTANIBHBIX 3aa4 10 TeMe «BakHelne HeMeTabl U UX
COEIMHEHUS.

MeTaibl M MX COeTUHEHUS

OO61as XxapakTeprUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH MX MOJO0XKEHHS
B Ilepronnueckoit cucreme xumuuyeckux 3yemMeHToB [[. M. MenaeneeBa U CTpOECHHUSI aTOMOB.



Crpoenue metamioB. Mertaminueckas CBsI3b M METAUIMYECKAs] KPUCTAUIMUECKas PEeIETKa.
DNEeKTPOXUMHUYECKUN psil HampsokeHUM MertamwioB. Du3MUecKMe U XUMUYECKHE CBOMCTBA
MeTtaiioB. O0mxe crnocoObl MOTy4YeHHsI MeTauioB. [IoHATHE O KOPPO3WH METaNIOB, OCHOBHBIC
CrocoObl 3alMThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) U UX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaXxOXJeHUE B Npupoje. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUIPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[{erouHO3€eMENbHBIE METAIBI MATHUM U KaJdbLUi: noJI0keHue B [lepuoanueckoii cucreme
xumuyeckux snemeHToB [[. M. MenneneeBa, cTpoeHHe MX aTOMOB, HaXOXJCHHE B MPUPOJE.
DuU3NYECKUE U XMMHUYECKHUE CBOMCTBA MarHus U KajplMs. BaxkHenmme COeaMHEHUS KalbLus
(okcun, ruapokcun, cosn). XKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumoanueckoil cucreme xumuueckux saemeHToB /I, U.
MeneneeBa, CTpOCHHE aToMa, HaxoXKJeHUe B npupoze. dusnyeckue u XUMUUECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIC CBOHCTBA OKCHJIA ¥ THUPOKCH/IA ATFOMHHHS.

Kenezo: mnonoxenue B Ilepuonanueckoir cucreMe Xumuyeckux osnementoB [, H.
MeneneeBa, CTpOCHHE aToMa, HaxoXJeHue B npupozae. dusznyeckue U XUMHUYECKUE CBOMCTBA
xeneza. Oxkcunsl, ruapokcunsl u comu skenesa (II) m sxenmesza (III), ux cocraB, cBoiicTBa u
MOJTyYEHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3llaMy METAJUIOB U CILIABOB, X (PU3NYECKUMU CBONCTBAMHU, H3y4YECHUE
pe3yIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO MCIOJIB30BAHUE BUICOMATEPUATIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUS OKCHJA Kajdblldd ¢ HATpus C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOW BOMBI, IpoOIecca TOPEHUs >Keie3a B
KHCIOpoe  (BO3MOXHO  HCIOJb30BAaHHUE  BUICOMATEPHANIOB), TMPU3HAKOB MPOTEKAHUSA
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIIOMUHUS, 1IMHKA, xene3a (I1) u xenesa
(ITI), meau (1), HaGmroeHHe U OMMCAHME MPOLIECCOB OKPAIMBAHUS IJIAMEHH MOHAMHU HaTpus,
Kaliusl U Kaiblus (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPHUAIOB), HCCIeI0BaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCUJA aTIOMUHUS U TUAPOKCHA IMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BaxkHelmme MeTalyTbl U UX COCIUHEHUSI.

XuMHS U OKPYKAOIIAS cpela

BemectBa n mMarepuainbl B MOBCEIHEBHON JKU3HU YelIOBeKa. be3omacHoe MCmoyib30BaHUE
BEUIECTB M XUMHUYECKHX peakuuii B ObITy. I[lepBas moMomp Npu XUMHYECKHUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKarollel cpebl (MpeaenbHas TOMyCTUMAas KOHIIEHTPALUS
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHnu 3K0JI0THYECKUX MPOOIIEeM.

Xumuueckuii sIkcnepumenm:

U3ydeHue 00pas3IioB MaTEpUaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MATEPHAJIBI ).

Meoscnpedmemnbnie cea3u

Peanuzanus MexXnpeIMeTHBIX CBS3€H NPH M3YYEHMHM XMMHH B 9 Kiacce OCYyIEeCTBIISIETCS
4yepes UCIOJIb30BaHKEe KaK OOIIHUX €CTeCTBEHHO-HAYUHBIX TOHSITHIA, TaK U MOHSATUH, SIBISIOIIUXCS
CUCTEMHBIMU JJIS OTACIIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO61ure ecTecTBEHHO-HAYYHbIE MOHATUSA: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHUHTE3, KIacCHU(pUKaIuUs, NEePUOAUYHOCTh, HAOIIOJCHNE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
WU3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIA d(PPEKT, TEXHOTOTHS, MaTePUAITHI.



@dusuka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUZ, HW30TOIIbI,
PaOUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, I[POBOJHUKH, IOJIYIPOBOJAHUKHU,
JHMAJIEKTPUKH, (OTORIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, paCTBOPUMOCTh, KPHCTAIUTNYIECKAs PEIIETKA, CIIIaBbl, PU3MYECKUE BETNIUHBI, €THHHIIbI
U3MEPEHHUs, KOCMHUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE31b1, COITHIIE.

buosorus: ¢orocunre3, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YIOOpPCHHS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MUHEpadbl, TOPHBIE TOPOJBI, TMOJE3HBIE
HCKOIIaeMbI€, TOIUIMBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATDI

JIndHOCTHBIE pE3yabTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOTO 001Iero o0pazoBaHus
JOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUH B €MHCTBE YICOHON M BOCIIUTATEILHOU JCITEILHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMA  POCCHHCKUMH  COIMOKYJIBTYPHBIMH U JIYXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBUJIAMH U HOPMaMu IOBEIEHUS U
CHOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yUaOIUXCsl.

JIM9HOCTHBIE PE3yJbTATHl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIECHHOCTHBIX OPHEHTAIlMH M pacIIUpPEHHE ONbITa NESTEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOr0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY
HACJIEIUI0, TOHMMAHUS 3HAUEHUs XUMHYECKOW HayKH B JKM3HHM COBPEMEHHOr0 OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMAIUeil O MepeoBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBOH M OTCUECTBEHHOW XMMHH, 3aHHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpPOWCTBE
MUpa U 00IIEeCTBa;

2) rpaskIaHCKOro BOCIIUTAHUS

MPEJICTABICHUST O COLHUAIbHBIX HOPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHHKATHUBHOM KOMIIETCHTHOCTH B 00IIeCTBEHHO HIOJIE3HOM,
y4e0OHO-UCCIIeIOBATENILCKON, TBOPYECKON W JAPYrMX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOU JNESATEIILHOCTH MPHU BHIIIOJTHEHUH Y4eOHBIX, M0O3HABATEIbHBIX 3a/ad,
BBITIOJTHEHUM XUMHUYECKHX JKCIEPUMEHTOB, CO3JaHUM YYCOHBIX IIPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B MpPOIECCe 3TOM Y4eOHOH AeATEIIbHOCTH, TOTOBHOCTH
OLICHUBAThH CBOE MOBEACHHE 1 TIOCTYIKU CBOMX TOBAPHUILEH C MO3UIIUU HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O BENIECTBE W  XHUMHYECKOH  PEaKIluw,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTaBIISIOUINE OCHOBY JJIS
MMOHWMAHHUS CYIITHOCTHA HAyYHOW KapTHHBI MHUPA, MPEACTABIICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS MPHUPOJIBI, B3aUMOCBS3SIX YEIOBEKA C MPUPOTHON CPEIoil, O PO XUMHUU B MO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHBBI, HAIPABJIICHHBIC HA IIOJIYYCHHWE HOBBIX 3HAHUN IO XHWMHH,
HEOOXOAMMBIE Ui OOBSCHEHHS HAOII0JJaeMbIX IPOLECCOB W SBICHHI, IO3HABATEIBHOM,
MH(OPMAIIMOHHON U YUTATENLCKON KYIbTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITENILHON paOOTHI
C yu4eOHBIMH TEKCTaMHM, CIIPABOYHOH JUTEpPaTypOi, MOCTYMHBIMU TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpPEC K OOYYCHHWIO M TO3HAHMIO, JHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW U HCCIEAOBATEIHCKON JEATENIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJIICHHOCTH U YPOBHS O0yUYCHUS B TabHEHIIIEM;

4) hopMUPOBAHHS KYJIbTYPHI 3/I0POBbI:

OCO3HaHHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBbBIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KWU3HHU, OCO3HAHUE TIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus amkoroJis, HAapKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJECHUS TPABUI
0€30IMacCHOCTH MPH OOPAICHUH ¢ XHMHYSCKUMH BEIICCTBAMH B OBITY M pEaJIbHOH JKHU3HH,



5) Tpy10BOT0 BOCIIUTAHUS:

UHTEPEC K MPAKTHYECKOMY H3YUEHHIO MPOGECCHl M TPyIa PasiInyHOrO POjIa, YBAKEHHE K
TPY/y U pe3yJibTataM TPYI0BOM JESITEILHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHHS MIPEIMETHBIX
3HAHWUM 10 XWMHH, OCO3HAHHBIM BBIOOP HWHIMBHAYAILHONH TPACKTOPUHM IPOIOJDKEHHUS
o0Opa3oBaHMs C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
HHTEPECOB MW TMOTPEOHOCTEH, yCIEmHOW MpOo(EeCCHOHAIBHOW AEATCIBHOCTH ¥ Pa3sBHTHS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCTD aJIalITHPOBATHCS B IPOPECCHOHAIBHOM Cpee;

6) IKOJIOrHYECKOr0 BOCIHTAHMSI:

IKOJIOTHYECKH [[eJIeCO00pa3HOe OTHOIICHNE K MPHUPOJIE KaK MCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHHMS, MOHUMAaHHE IIEHHOCTH 3J0POBOTO M 0E30MacHOr0 oOpa3a KU3HH,
OTBETCTBEHHOE OTHONICHHE K COOCTBEHHOMY (DHU3HYECKOMY H TICHXHYECKOMY 370POBBIO,
OCO3HAHHWE IIEHHOCTH COOJIIOICHHS MTPABHJI 0€3011aCHOT0 TOBEIECHHs TP PaboTe C BELIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOXKAIOIIMX 3I0POBBIO M KHU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTE 3HAHUS, TI0JIyIacMble TP U3YYSHUH XUMUH, JUTS PELICHHS 3a/1a4,
CBSI3aHHBIX C OKPY)KAloUIeH IPUPOJHOM Cpenoi, s TOBBILICHUS YPOBHS OSKOJOTMYECKOM
KYJBTYPbI, OCO3HAHUS TIIO0AIBHOIO XapakKTepa 3KOJOTHYECKHX MPOOJIEM M IMyTEH UX PELIeHHUs
moCpeACTBOM METOA0OB XMMHUH, SKOJIOTMYCCKOI'O MBIIUJIICHHA, YMCHHA PYKOBOACTBOBATHCA MM B
M03HABaTEIbHON, KOMMYHHKATHBHON U COLMAIBHON TPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocrase MCTAIIPECAMCTHBIX PE3YJIbTATOB BBLIACIAIOT 3HAYUMBIC JIA (bOpMI/IpOBaHI/Iﬂ
MHPOBO33pPEHUs OOIICHAYYHBIE TOHATHS (3aKOH, TEOPHS, NPHHIIMII, TUIOTE3a, (aKT, CHCTEMA,
IPOIIECC, DKCIIEPUMEHT U JIPYTro€.), KOTOPBIE UCIIOIB3YIOTCSA B €CTECTBEHHO-HAYYHBIX yIeOHBIX
MpeIMeTaxX | IMO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOM HAyYHOH KapTHHE MHUpa, U yHUBEpCalbHbIC yueOHbIC ICHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHMKaTHBHBIE, PETryJISTUBHBIE), KOTOPbIE OOECIICUMBAIOT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUIAHHPOBAHHUIO U OCYIIECTBIEHUIO yI€OHOU JESTEILHOCTH.

IMo3HaBaTe/IbHBbIE YHHBEPCAIbHbIE YUeOHbIE 1€l CTBUS

Ba3zoBble Joruyeckune A1eicTBHUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBIINIJICHUSA TMIPU OCBOCHUU 3HAHWUU:
PacKpbIBaTh CMBICIT XUMHUYECKHUX MOHATHH (BBIACIATh UX XapaKTepHbIC IPU3HAKH, YCTAHABIUBATh
B3aUMOCBSI3b C JPYTUMH MOHATHSAMH), HCIOJIb30BaTh MOHATHS IS OOBSICHEHHS OTIAEIbHBIX
¢)aKTOB u ﬂBHCHI/II\/JI, BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(l)I/IKaIII/H/I XUMHNYCCKHUX BCIICCTB
U XUMHWYCCKUX peaKHHﬁ, YCTaHABJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3H MCKIY 0o0BEKTaMU
W3Y4YCHUS, CTPOUTH JIOTMYECKUE pacCyXaeHus (MHIYKTHBHBIC, IEIyKTUBHBIC, M0 AHAJOTHH),
JIe71aTh BHIBOJIBI M 3aKJTFOUCHHS;

yYMEHHME MPUMEHTHh B MPOIEcCe MO3HAHUS MOHATUS (MPEIMETHbIE M METallpeIMETHBIE),
CHMBOJIMUECKHE (3HAKOBBIE) MOJICIH, HCIOJIb3yeMble B XHMHH, MPEOOPa3OBBIBATH IITHPOKO
NPUMEHSEMbIC B XHMUHU MOJICTbHbBIC MPEICTABICHUS — XUMHUCCKHI 3HAK (CHMBOJI JIEMEHTA),
xumuueckas ¢GopMylia M ypaBHEHHE XUMHYECKOM peakuud — TpU pelieHuH y4yeOHo-
IIO3HABATCIIbHBIX 3aaa4, C y‘-IéTOM 9TUX MOJICIIBbHBIX Hpe)ICTaBHeHI/Iﬁ BBIABJISITH U
XapaKTePU30BaTh CYIIECTBCHHBbIC MPU3HAKK HM3YYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB W
XMMHYECKHX PEaKIuii, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYHUHHO-CIICJCTBEHHbBIE CBSI3U W
MIPOTUBOPEYUS B U3yUaEMBbIX IPOLECCAX U SBICHUSIX.

ba3oBble HCCIeI0BATEIbCKHE AeHCTBHA:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUYECTBE MHCTPYMEHTa IO3HAHMS, a
TaKkK€ B KadecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbIX CYKICHUI;

npuoOpeTeHne OmNbITa MO TUIAHUPOBAHUIO, OPTraHU3AIMH U TMPOBEACHUID YYCHUUYECKUX
HKCHEPUMEHTOB, YMEHHE HA0II0IaTh 32 X0/I0M IPOIIEcca, CAaMOCTOSITEIbHO MTPOrHO3UPOBATH €TO
pe3ynbrat, (opMynupoBaTb OOOOLIEHUS U BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
UCCIIeIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nndopmanmeii:

YMEHHE BBIOUPATh, AaHATU3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BHJIOB
1 (OpM MpeCTaBICHUS, TOJTy4aeMyIO U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIepKaHusl, CIPaBOYHbIe ocoOusi, pecypchl IHTepHETa), KpUTHYECKHU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHATh Pa3IMYHbIE METO/IbI U 3alPOCHI MIPH MOUCKE U 0TOOpe UHPOpMAIH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JJIsI BBITIOJHEHHS YIeOHBIX U MTO3HABATEIIBHBIX 3a/1a4
OnpeAeNnEéHHOro0 THIA, NMPUOOpPETeHHE OmbITa B O0JIACTH HCIONBb30BaHHUS HHGOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJa/IeHNE KYIbTypOl aKTUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX
MMOVCKOBBIX CHUCTEM, CAaMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (OPMY TPEICTABICHUS
nH(OpPMAMM ¥ HWJUTFOCTPUPOBATH pElIacMble 3a7add HECIOKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu Gopmamu rpaduKu U UX KOMOUHAIUSMUY;

YMEHHE HCIONb30BaTh W aHAIM3HUPOBATH B IpoIlecce Y4eOHOH W HMCCIenoBaTeIbCKOU
JEeSTeIbHOCTH MH(POPMAIIHIO O BIUSHUU MPOMBIIIICHHOCTH, CEILCKOTO X03sIICTBa M TpaHCIIOPTa
Ha COCTOSIHHE OKPYKAIOLIEH MPUPOTHON CPEIBL.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIEe 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCHl (B XoJe Juaysora M (WIM) JUCKYCCHH) IO CYLIECTBY
o0CcyknaeMoi TeMmbl, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO BBIOJHEHUS
MIpeIJIOKEHHOM 3a/1a4H;

YMEHUS MPEACTABIATH MOIYYEHHBIE Pe3yIbTaThl MO3HABATEIBHOM ACSITEIBHOCTA B YCTHBIX
U TMHCHbMEHHBIX TEKCTaX; JeJaTh IMPE3CHTAIMIO PE3YJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpaTOpHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOEKTA);

yMeHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOMW MO3HABATEIHHOWU U
HCCIIEIOBATENbCKON JIEATEIbHOCTH MPU PELIEHUH BO3HMKAIOUIMX NpoOJieM Ha OCHOBE yuéra
OoOIIMX HMHTEPECOB M COIJIACOBAHMS NO3UIMHI (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBbIE
LITYPMBbI», KOOPJMHALIUS COBMECTHBIX JIEUCTBUM, ONpPEIEICHUE KPUTEPHUEB O OIIEHKE KauecTBa
BBITIOTHEHHOU PabOTHI U IpYyTHeE).

PerynasiTuBHbIe YHHBeEpcaJbHbIe YueOHbIE 1eiiCTBUS:

YMEHHME CAMOCTOSTEIBHO ONpPENEsATh LN IeATEIbHOCTH, MIIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESITENBHOCTb, BBIOMPATH
HauOosee 23 eKTUBHBIE CITOCOOBI pEIIeHHs YUeOHBIX U MTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEILHO
COCTaBJIATh WJIK KOPPEKTUPOBATH MPEIIOAKEHHBIA aITOPUTM AEHCTBUI MPU BBITTOTHEHUH 3aaHUN
C y4€TOM TOJIyYCHHS HOBBIX 3HAaHUH 00 M3ydyaeMbIX OOBEKTaX — BEMIECTBAX W PEaKIIUsX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yjibTaTa 3asBJICHHOW LU, YMEHHUE UCIIOIb30BATh U
aHAIM3UPOBATh KOHTEKCTHI, TPEAJIaraéMble€ B YCJIOBUU 3a/IaHUMN.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJIbTaTOB 10 OCBOEHHIO O0053aTEIbHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO JlaHHOW (eaepanbHO paboyeil MmporpaMMoill, BBIIETSIOT: OCBOCHHBIC



OOydJarolMMUCST HAay4YHbIE 3HAHUS, YMEHHS U CIHOCOOBI JEeHCTBUH, crenududecKkue Ui
npenMeTHor obnmactu «XHUMHS», BHIBI JCATEILHOCTH MO TONYYEHUIO HOBOTO 3HAHHS, €ro

MHTEPIPETAINH, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YU€OHBIX U HOBBIX CHUTYaLlUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YpOBHE IOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

PAaCKpBIBATh CMBICI OCHOBHBIX XMMUYECKHMX IMOHATUH: aTOM, MOJIEKYJIAa, XUMUYECKHH
JJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMech (OJHOpPOJHAs M
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMUECTBO BELIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas J0JIs1 XUMHUYECKOT0 3JIEMEHTA
B COCIUHEHHMU, MOJSIPHBIH  00BEM, OKCHUA, KHUCIOTA, OCHOBAHHE, COJb,
3JIEKTPOOTPHULIATEIBHOCTb, CTENIEHb OKUCICHUS, XUMUYECKasl Peaklys, KiIacCupuKaus
peaxkuuii: peakluy COEAMHEHNUs, peaKLlUU pa3IoKEHUs], PEaKI[UU 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- ¥ YHIOTEPMUYECKHE PEAKIMH, TeIUIOBOK 3((EKT peakiuu, SApo aToma,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOuTalb, pajuyc aToMa, XMMHUYECKas CBA3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUH;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBICHHMS (OpMYJ BELIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEAWHEHUSX, CTETCHb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, IMPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOM CBS3U
(xoBaJIeHTHAs! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cMbici Ilepuonnyeckoro 3axona JI. M. MenneneeBa: A1eMOHCTPUPOBAThH
NOHMMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosiockeHuss B Ilepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;

ONMMCHIBaTh M XapakTepus3oBaTh TabmuuHyo ¢opmy Ileproguueckoil cucTemsl
XUMHYECKHMX 3JIEMEHTOB: pa3jNyaTh MOHATHUS «IJIaBHas noArpynna (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble u  OojiblIME TEpUOIbI, COOTHOCHUTH
0003HaueHusI, KOTopble UMeroTcs B Tabnuie «lleproanueckas cucreMa XUMHUECKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsii  f1pa, OOIee YUCIO JIIEKTPOHOB U
pacripeielieH|e UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUUYECKHE JI€MEHTHI, HEOPraHUYECKHE BELIeCTBA, XUMUUECKHE
peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEMIECTB Pa3IMYHBIX
KJIacCOB, MOJTBEp)KJas  ONHMCAHHWE TPUMEpaMH  MOJEKYJISPHBIX  YpPaBHEHMI
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKUX MTPEBPALLICHUI B PAa3JIMYHbBIX YCIOBUSAX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1o (opMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHATh OCHOBHBIE OIEpAaIlUy MBICIUTEIBHON NEATEIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNe, CHCTEMAaTH3allHI0, KIACCU(PHUKAIINIO, BBISABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3YYEHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTEeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOJI0ACHNE, U3MEPEHKE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT (peabHbIl U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BaHUS XUMHUYECKOW TOCYylOHM U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU 1O BBIMOJIHEHHIO TAOOPATOPHBIX XUMHUUECKUX OIBITOB MO MOJYYCHHIO U
COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOXOpPOJAa M KHUCIOPOJA), MPUTOTOBJICHHUIO
pPacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH
U MPOBOJNTh XUMHYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILLIEJIOUYEH U
KHCJIOT C TIOMOIIIbIO HHAUKATOPOB (JIakMYyC, peHoaTalenH, METHUIIOPAHXK U JPyTHe).

K xonmy oOyuenust B 9 kjacce mpeIMeTHBIE pe3ysbTaThl HAa 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX MOHSATHH: XMUMHUYECKUH 3JIEMEHT, aToOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CII0KHOE BELIECTBO, BAJIECHTHOCTB,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIICHHS, XMMHUYECKas peakuus, XUMHYecKas
CBsI3b, TEIUIOBOM 3 (eKT peakuuu, MOJb, MOJISAPHBIA 00BbEM, pPacTBOpP, SJICKTPOIHTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAss JAUCCOLMAIMS, pPEaKUUd HOHHOTrO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMBIE W HEOOPATUMBIC pEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE ~ PEAKUUU,  OKUCIHUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTaHOBIIEHHE, aIOTponus, amMpOTepHOCTh, XHUMHUYECKas CBS3b
(koBasieHTHasi, WOHHAs, METAUIMYECKas), KpUCTAJUIMYecKash pemeérka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEAaKUUH, MPEAEIbHO JOMYyCTHUMAas
koHieHnTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX TMMOHATUM U MPUMEHATH 3TH
MOHSTUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY ISl COCTaBJICHHS (GOpPMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpeAeNsaTh BaJE€HTHOCTb W CTENEHb OKHUCICHUS XHMHYECKHX JJIEMEHTOB B
COEMHEHUAX Pa3JIMYHOIO COCTaBa, IPUHAMICKHOCTh BEIIECTB K OIPEICIEHHOMY
KJIacCy COEeNMHEHUN Mo (QopmynaMm, BUA XUMUYECKOW CBsI3U (KOBaJIGHTHAs, MOHHAS,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsj HOHAa IO XUMHYECKOU
dbopmyrie, xapakTep Cpellbl B BOJHBIX PAacTBOpPaX HEOPTaHHMYECKUX COCAMHEHUM, THI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpeiBaTh cmbich llepuoguueckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMaHKe: OMHUCHIBATh M XapakTepu3oBaTh Tabmuunyto popmy [lepuonnyeckoit
CUCTEMBl XMUMHYECKHX OJJIEMEHTOB: pa3inuaTh MOHITHS «TJaBHasg moArpymnma (A-
rpymma)» u «mobouHas moxarpynma (b-rpymma)», manbie W OONBIIME TIEPHUOIBI,
COOTHOCUTBH 0003HAUEHUSI, KOTOPhIE UMEIOTCS B IEPHUOIMYECKON TaOJINIIE, C YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsn sapa,
o0Iiee YMCiIo ANEKTPOHOB U PACHpEIENIeHUe UX IO AIIEKTPOHHBIM CIOSIM), OOBSICHSTH
o01mye 3aKOHOMEPHOCTH B HW3MEHEHHUM CBOWCTB DJJIEMEHTOB M WX COCIWHEHUU B
npeaenax MajabiX MEPHUOJIOB U IIaBHBIX MOATPYIIT C YIYETOM CTPOCHUS X aTOMOB;



KJIaccu(UIUPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIIeCTBA, XMMUYECKHE
peakiuu (110 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BEILIECTB, IO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) o0OIIMEe W cHenuuyeckrne XHUMHUYECKHE CBOICTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Ias ONKUCAHUE IPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOLUALMU KUCIIOT, WIEI0YEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPaBHEHUS peakiuii HOHHOTO OOMEHa, YPaBHEHUS peaKiuii,
MOJATBEPXKJAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BeEIlleCTBaMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMSI, BO3ZMOXHOCTHU
MPOTEKAaHUS XUMHUYECKUX MPEBPAILEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (POpMyJie COEUHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOMN peaKkinu;

coOnrofarh MpaBuia MOJb30BAaHUS XMMMUYECKOM ToCynoil u  J1abopaTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBHia OOpAIICHHS C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBITOIHEHHIO TAOOPATOPHBIX XMMHUECKUX OIBITOB MO MOJTYYCHHIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKIAAIOIINE KaUECTBEHHBIN COCTAB Pa3jIMUHBIX BEILECTB:
pacmo3HaBaTh ONBITHBIM IMYTEM XJIOpPUA-, OpomHI-, HOAUA-, KapOoHaT-, ¢ocdart-,
CWJIMKAT-, Ccylib(ar-, THUAPOKCHA-UOHbI, KATUOHBl aMMOHHMSI U HOHBl H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENIbHON AEATeIbHOCTH — aHalIU3 U CHUHTES,
CpaBHEHME, 0000IlEeHUEe, CUCTEMATHU3AlMI0, BBISIBICHHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Yy4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKHX PEAKLUM, €CTECTBEHHO-
Hay4HbI€ METO/1bl TO3HAHUS — HAOJI0JIeHNE, U3MEPEHNE, MOJICIUPOBAHHE, SKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBO 4acoB
Ne HanmeHnoBaHue pa3iesioB u JyiekTpoHHbIE (LM (PPOBHIE)
n/n TeM NPOrpaMMbl Bcero Kontpoasusie TpakTueckue o0pa3oBaTe/ibHbIE pecypchbl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MOHATHSA
Xumus — BaKHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK
PAKTUYECKOM JIEeATSILHOCTH https://m.edsoo.ru/7f41837¢c
YeIIOBEKa
12 BemniecTBa n xumMnueckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxHelilue npeacTaBUTe I HEOPTAaHUYECKUX BelIECTB
51 Bosnyx. Kucnopon. I[lonsitue 5 bubnuorexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢
53 Boga. PactBopsr. [Tonsitue 006 5 1 1 bu6mmoreka [JOK
' OCHOBAHHSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCANHECHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepunoanyeckuii 3axon u Illepuonnyeckasi cucrema xumudeckux daementoB /[. U. Menneneea. CTpoeHne aToMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHA



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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

31 o 7 bubmuoreka [JOK
' XMMHUECKHX 571eMEHTOB J1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CtpoeHue
aTomMa
3.2 )é:M:qu;aﬂ (;BHSB' 3 bu6mmoreka [JOK
. HNCIIUTCIIBHO-
e https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIbHBIC PCAKIIUMKU
T 15 bubmuoreka [JOK
TOTO o pasacty https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KUIACC

KounyecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (uubp )
NMPOrpamMMbIl Bcero o0pa3zoBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XUMHYeCKHEe peaKIUH
11 [ToBTOpeHue U yriydiieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmoreka [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
DJIEKTPOIMTHYECKAS TUCCOLUAITHUSA. bu6nmorexa LIOK
13 8 1 1
XUMHYECKUE PEaKIUH B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTasibl M MX COeJUHEHMS
OO11ast XapaKTepUCTUKA XUMUYECKHX bubmuoteka [IOK
2.1 4 1
anemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
| S|
' PyHHBL -€P https://m.edso0.ru/7f41a636
COEIMHEHUS
| e | L s ox
. MEHTOB V A-TpyIIIbI. T 17§
: Py ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
26| snewermon VArpymm, Veseponn 5 1 p | bubworexa LOK
' . PYTHIbL poA https://m.edso0.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Wroro no pazneny 25



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

Pasznea 3. Mera/uibl 1 UX COeIUHEHUSHA

31 OO0111Me CBOIICTBA METAIIOB 4 bubmmorexa [IOK
' = https://m.edsoo.ru/7f41a636
. bubmmotexa LIOK
3.2 Baxxuelimue MeTaibl U UX COEIUHEHUS 16 httos://m.edso0.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oKpy:Kawiuas cpeia
41 BertectBa 1 Mmarepualbl B )KA3HU YEIOBEKA 3 bubmmorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
Pe3epBHOE Bpemst 3 buomiorexa LIOK
p p https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I1O 68

[NPOIT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoJsimyecTBo yacoB JlaTta uzyuenust
Nen/m | Tema ypoka Jara uzyyenus
Bcero pakTuyeckas
1 [TonsiTve 0 MeTO/1aX MO3HAHUS B XUMHUH 1
5 IIpenmer xumuu. Posib XUMUHU B KU3HU 1
yenoBeka. Tena u BemecTBa
[Ipaxruueckast pabora Ne 1 «IIpaBuna
3 paboTHI B Ta0OPaTOPUU U IPUEMBI 1
oOparieHus ¢ J1abopaTOpHbIM
000pyI0BaHHEM
4 Uucrele BenecTBa u cMecu. CriocoObl 1
pa3aeneHus cMecen
[TpakTiueckas pabota Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOM 1
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1
7 XVUMUYECKHUE HIEMEHTHI. 3HAKU (CUMBOJIbI) 1
XUMHUYECKHX AJIEMEHTOB
8 [TpocThie U CITOKHBIC BEIECTBA 1
ATOMHO-MOJIEKYJISIPHOE yUEHHE 1
3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyia. BaneHTHOCTD 1
ATOMOB XMMHUYECKUX DJIEMEHTOB
11 OTtHocuTeIbHAs aTOMHAs Macca. 1

OTtHocuTeIbHAs MOJIEKYJISIpHAS Macca




MaccoBas J0JIA XUMHUYECKOI'O 3JIEMCHTA B

12
COCJTMHEHUU

13 KonuuectBo BemectBa. Moiib. MonsipHas
Mmacca

14 ®u3nUecKue U XUMUUECKHE SBJICHUS.
XuMuyeckasi peakius

15 [Tpu3Haky U yCIOBUS IPOTEKAHUS
XAMHYECKHUX PEaKUi

16 3aK0H COXpaHEHUSI MACChI BEIIECTB.
XHUMHUYECKUE YPABHEHUS

17 Boruncnenus KoaumdecTBa, MacChl BEIIeCTBA
M0 YPaBHEHUAM XUMHYECKHUX PEaKIIHii
Kitaccupukanuss XMMHUYECKUX peaKIIHid

18 (coenuHeHus, pa3IoKEHUS, 3aMEIICHHS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneaucT. O6001IeHNE U
crucTeMaTU3alus 3HaHUI

20 Konrtponbnas pabora Nel no teme
«BemiecTBa U XUMUYECKUE PEAKITII
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.

21 Kucnopon — sneMeHT u mpocToe BEUIECTBO.
O30H
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (PeaKIui OKUCIIEHNUS, TOPEHUE).

IToustue 06 okcumax




CrniocoOblI MmostydeHus KUCiaopoa B

23 71a00paTOPUH ¥ TPOMBITIUICHHOCTH.
[TpumeHeHnne Kucopoaa
TennoBoii 3pPexkT XUMUIECKON peaKInu,

24 MOHATHE O TEPMOXUMHUYECKOM yPaBHEHHUH,
9K30- U DHJIOTEPMHUUYECCKHIX PEaKIUIX
TormumBo (HedTh, yroyib 1 METaH).

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
IpeIOTBPAILICHHUS
[IpakTuueckas pabora Ne 3 o Teme

26 «[lony4yenue u coOupanue KUcIopoza,
U3yUYEHHE €TI0 CBOHCTBY

97 Bomopox — srieMeHT 1 mpocToe BEIeCTBO.
Haxoxnenue B mpupojie

o8 dusnyueckue u XMMHUYECKHe CBOMCTBA
Bonopoza. [Ipumenenue Bojopoaa

29 [ToHsiTHE O KMCIIOTAX U COJIAX

30 CrniocoObl oTy4eHust BOAOpoa B
nabopaTtopuu
[IpakTuueckas pa6ora Ne 4 o Teme

31 «[Tomyuenue u cobupanue Bo0poa,
W3yYEHHE €ETO CBOWCTB)

32 MonsipHblil 00bEM Ta30B. 3aKOH ABOTaapo
Brrancnenus 00bEMa, KomMyecTBa BeniecTBa

33 rasa 1o ero U3BeCTHOMY KOJINYECTBY

BElIEeCTBA UIN 00bEMY




Brruncnenust 00bEMOB ra3oB 110 YpaBHEHHUIO

34 pEeaKIMKy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUI ra30B

35 dusuyeckue U XUMHYECKHE CBOMCTBA BOJEI

36 CocraB ocHoBanwuii. [Tonsitue 00
WHJMKaTOpax
Bopna kak pactBopureins. HacbilieHHbIE U

37 HEHACHIIICHHBIEC pacTBOPBL. MaccoBast 10715
BEIIIECTBA B paCTBOPE
[TpakTuueckas padota Ne 5 1o Teme

38 «ITpuroroBieHue pacTBOPOB ¢
onpeaeEHHON MacCOBOM J1oyei
PacTBOPEHHOTO BELIECTBA»

39 KonrtponbHas pabora Ne2 no teme
«Kucnopoa. Bogopoa. Boxa»

40 Oxkcupsl: cocTaB, KJIaccu(pUKaIus,
HOMEHKJIATypa
ITonyuyeHne U XMMUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHuUsI: cOCTaB, KJlacCUpUKALIUS,
HOMEHKJIaTypa

43 [lonmydyenue u XuMHUUYECKUE CBOMCTBA
OCHOBaHUH

m Kucnotsl: cocras, knaccuduxarnus,
HOMEHKJIaTypa

45 [Tonydyenne u XMMUYECKUE CBOMCTBA KUCIIOT




46

Conu (cpenHue): HOMEHKIATypa, CIIOCOObI
MOJTyYeHUs, XUMUYECKUE CBOMCTBA

47

[TpakTrueckas padora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
«OCHOBHBIE KIIACChl HEOPTAaHHMUECKUX
COETMHEHU I »

48

I'enernueckas cBsI3b MCKAY Ki1acCaMHU
HCOPraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

49

O00011IeHNE U CHUCTEMATH3alUs 3HAHUI

50

KonTponbnas padorta Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coeuHeHuin"

o1

HepBHe IIOIIBITKH KJ'IaCCI/ICbI/IKaLII/II/I
XUMHYECKHX 3JIeMeHTOB. IloHsaTue o
Irpynmax CXOAHbIX 3JIEMCHTOB

52

Ilepuoanueckuii 3akoH u [lepuonnueckas
cUCTEMa XUMMHYECKuX aiaeMeHToB JI. W.
MenneneeBa

53

[Iepuoasl, rpynmsl, HOATPYIIbI

54

Ctpoenue aromoB. CocTaB aTOMHBIX sIZIED.
H3oromnsl

55

CTpoeHue IEKTPOHHBIX 000I0YEK aTOMOB
aneMeHToB [lepuoanueckoit cucremsl /. 1.
Menneneesa

56

XapakTepucTuka XMMUYECKOTO 3JIEMEHTA 10
ero mnojoxxenuto B [leprmonnueckoi cucreme
JI. 1. MenneneeBa




3nauenue [lepuognyeckoro 3akoHa aJist
pa3BUTHSA HAYKU U npakTuku. /1. 1.

> MenaeneeB — y4€HbIN, NENAror U .
rpaXIaHUH

58 DJIEKTPOOTPUIIATEITLHOCTh ATOMOB 1
XUMHUYECKHX IJIEMEHTOB

59 HNonnas xumMudeckast CBs3b 1

60 KoBanenTHast nossipHast XUMAYECKast CBSI3b 1

61 KoBasieHTHasI HEMIOJISIpHAS XMUMUYECKast 1
CBSI3b

62 CreneHb OKUCIICHUS 1

63 OKHCITATEIIEHO-BOCCTAHOBHUTEIBHEIC 1
peaKyu

64 OkucnuTeny U BOCCTAaHOBUTENHN 1

65 Konrtponbnas padora Ne4 o teme 1
«Ctpoenne aToma. XuMU4ecKasi CBA3b»

66 Peseprubiit ypok. O60011eHIE 1 1
CUCTEeMAaTH3aIHsl 3HAHHHA

67 PesepBubiit ypok. O60011eHIE 1 1
CUCTEeMAaTH3aIHsl 3HAHHHA

68 PesepBHeIit ypok. O6001IeHNE U 1
CUCTEMAaTH3aIHsI 3HAHHHA
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9 KUIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Jara usydeHus

Jdara uzyuenust
dakTuyeckas

[Iepnonnueckuii 3akoH. Ilepuoanueckas
cHCTeMa XUMHYEeCKuX siaeMeHToB Jl. H.
Meunneneena

3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPHOIOB

Knaccudukanus u HOMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Buzbl XuMHUECKOH CBSA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTpoabnas padora Nel no teme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI
OCHOBHBIX pa3/IesIoB Kypca 8 kinacca»

Knaccudukaiys XuMUYeCKUX peaKkIuit
M0 Pa3JIMYHBIM ITPU3HAKAM

IToHsATHE O CKOPOCTH XUMUYECKOUN
peakuuu. [ToHSITHE O TOMOTE€HHBIX U
TeTEPOTEHHBIX PEAKLIUIX

ITonsiTHE O XUMHYECKOM PaBHOBCCHHU.
@DakTOpHI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH PCAKIIUN U IMOJIOKEHUEC
XUMUYECKOTIO PABHOBECHUS

OKHUCITUTETBHO-BOCCTAHOBHUTEITLHBIE
peakuuu




Teopust HIEKTPOIUTUIECKON

10 mucconuanmu. CHWIbLHBIE U Cl1a0ble
AJEKTPOIIUTHI

11 HoHHbIe ypaBHEHU peakui
XUMHUYECKUE CBOKMCTBA KUCIIOT U

12 OCHOBaHUU B CBETE MPEICTABICHUI 00
AIIEKTPOJIUTUICCKON TUCCOITUAITUT
XUMHUYECKUE CBOWCTBA COJIEN B CBETE

13 MPEJICTaBICHUM 00 JIEKTPOTUTHIECKON
JUCCOTMAIIAN

14 ITonsiTue o runponuse conei

15 O06o01IeHre U cuCcTEMaTH3aIUs 3HAHHA

16 [TpakTuueckas padora Ne 1. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7au»
KonTpoabnas padora Ne2 o teme

17 «DNEeKTPONUTHYECKAs JUCCOITUAITHS.
XVWMUYECKUE PEaKkliy B paCTBOPAX»
OO0m1as xapakKTepUCTUKA TaJIOT€HOB.

18 XUMHUYECKUE CBOMCTBA HA MPUMEPE
xJiopa
Xnoposogopoa. CoJisiHast KUCIOTA,

19 XUMHUYECKHE CBOMCTBA, IOTYYCHNUE,
IPUMEHCHHE
[IpakTuueckas pabora Ne 2 mo Teme

20 «[TomydeHue CONSTHON KUCITOTHI,

U3y4eHUe €€ CBOMCTBY»




21

Brrancnenus no YpaBHCHUAM
XUMHUYCCKHUX peaKquI, €CJIM OJJVH U3
PE€arcHToB J1aH B H30BITKE

22

OO0m1as xapakTepUCTHKA 3JIeMEHTOB VIA-
TPYIIITBI

23

ATOTpONTHBIE MOTU(DUKAIIUN CEPBI.
Haxoxnenue cepbl v €€ COETMHEHUN B
npupojae. XMMUYECKUE CBOKMCTBA CEPhI

24

CepoBoaopon, ctpoeHue, GU3nIeCcKue u
XUMHYECKHE CBOMCTBA

25

Oxkcuppl cepbl. CepHast KUCIIOTA,
(du3ryecKre U XUMHYECKHIE CBOHCTBA,
pUMEHEHHE

26

XHUMHUYECKUE PEAKLINH, JIEKALLUE B
OCHOBE NPOMBIIIUIEHHOTO croco0a
MIOJIYYEHUS CEPHOU KUCIIOTHI.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKaIOLIEn
Cpenbl COEIUHEHUSMU CEPbI

27

Briuncienne MaccoBoii IOJIU BEIXOA
MPOAYKTA PEAKIUU

28

OO01mas xapakTeprucTUKa SJIeMEHTOB V A-
rpymmsbl. A30T, paclipoOCTpaHEHUE B
npupoje, GU3NYECKUEe U XUMUIECKHE
CBOMCTBA

29

AMMHaK, ero Gpu3nYeckre 1 XuMHUECKue
CBOMCTBA, NTOJIy4Y€HUE U IPUMEHEHUE




30

[Tpaktrueckas padora Ne 3 mo Teme
«[lonyyenue ammuaka, u3y4eHue ero
CBOMCTBY

31

A30THas KHCIIOTa, €€ PU3HIECKHE U
XUMHUYECKUE CBOUCTBA

32

Hcnonp30BaHne HUTPATOB U COJIEH
AMMOHHS B KaUCCTBC MUHCPAJIbHBIX
yno0peHuit. XuMHUeCKOe 3arpsi3HEHNE
OKpYXKaroIIel Cpelibl COeAMHEHUSIMHU
azora

33

Dochop. Oxcun dhocdopa (V) u
docdopHas kucnora, GU3NIESCKHUE U
XAMHYECKHE CBOMCTBA, MTOJYyYEHUE

34

Hcnonb3oBanue hocdaToB B KaueCTBE
MHHEPaITBbHBIX YI0OpeHuil. 3arps3HeHne
npupoaHoii cpenbl hocharamu

35

VYriepon, pacipocTpaHeHHe B IPUPOJE,
¢duznyecKkue 1 XuMUYECKHE CBONCTBA

36

Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTMYECKUE
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM

yriepona (1V)

37

VYroapHasg KACI0OTa U €€ COJTN

38

[TpaxTrueckas padora Ne 4 o Teme
"ITonyyenune yriaekucioro rasa.
KauectBenHnas peakuus Ha kKapOOHaT-

HOH




39

HCpBOHa‘IaJIBHBIG IIOHATHS 00
OpTraHU4YCCKUX BCIICCTBAX KaK O
COCOIMHCHUAX yriiepoga

40

Kpemuunii u ero coenuHeHus

41

[Ipaktuyeckas padora Ne 5. Perenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
«Baxneine HeMeTauIbl U X
COEIUHEHUS

42

KonTpoabnas padora Ne3 o teme
«BaxHelmme HeMeTaIbl U UX
COCITMHEHHS»

43

OO61as XxapakTepuCcTUKa XUMUYECKUX
HIIEMEHTOB — METaJUIOB. MeTalTiuecKas
CBSI3b U METAJUTNYECKAsi KPUCTAILTMYECKAs
pemérka. Pu3nyeckre CBOMCTBa
METaJJIOB

44

XUMHYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMUYECKUI PSAJT HAIIPSKEHUN
METAJIOB

45

O6111e criocoOb! MOTYyYSHHS METAIJIOB.
CrutaBel. Beraucnenus no ypaBHeHUAM
XMUMHUYECKUX PEaKIni, €CIIU OJINH U3
pEareHTOB COJIEPKHUT MIPUMECH

46

IIonsatue o KOppO31Hu METAJIIOB

47

[llenoynbIe METAIITBI

48

OKCI/I,[[BI U TUAPOKCHUBI HATPUA U KAJIUA

49

[llenoyHo3eMeNIbHEIC METAIIIEI — KAJIbIIHI
1 Mar"um




50

Baxkueiinne coeqUHEHNS KAJIBINS

51 O0o001IeHNEe U CHCTeMATH3al1sl 3HAHUM

59 JK&cTKoCTh BOABI U CIIOCOOBI ¢€
yCTpaHEHUs
[IpakTrueckas padora Ne 6 1o Teme

53 "KECTKOCTL BOABI 1 METOEI €6
ycTpaHeHus"

54 AToMUHUN

55 AmMoTepHBIE CBOMCTBA OKCUIA U
THAPOKCHUIA

56 Keneso

57 Oxcuibl, THAPOKCU B U cojn skese3a (1)
u xxenesa (11I)

58 O00011IeHNE U CHUCTEMATU3alUs 3HAHUHA
[Ipaktrueckas pabora Ne 7. Pemenue

59 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«BaxHenmme MeTaniIbl M X
COETMHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIui, eCITH OJIUH U3

60 peareHToB JJaH B U30BITKE HITH COIEPIKUT
npuMecH. Berauciaenust MaccoBOM JOJIN
BBIXO/1a IMTPOTYKTa PEaKIHH

61 O00011eHNEe U CHCTEMATH3aIMs 3HAHUH
Kontponbnas padota Ned o teme

62 «Baxnenine MeTaibl 1 UX

COCAUHCHUA»




BemiecTBa u maTepuaibl B TOBCEIHEBHOM

63 1
KHU3HH YelloBeKa

64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH 1
cpensl

65 Posib XumMuH B pellIeHUH SKOJIOTUIECKUX 1
npoosieM

66 Pe3epBHBI ypoOK. O6o61vueHI/Ie u 1
CHCTEeMaTH3alus 3HAHUH

67 PesepBHEIi1 ypoK. O6061v11eHHe u 1
CHCTEeMaTH3alHs 3HAHUHA

68 PesepBHbIi1 ypoK. O606EI_I6HI/IC u 1
CUCTeMAaTH3alMsl 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Xumus, 8 knacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; noj penakiuei
Jlynuna B.B., Akunonepnoe o0miectBo «M3aatenbeTBo «IIpocBemienue

Xummus, 8 xknacc/ 'abpuensa O.C., OctpoymoB WN.T'., Cnankor C.A., AKIIHOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemienue

Xummus, 9 knace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; moj penakiuei
Jlynuna B.B., Akuuonepnoe o0miectBo «M3aatenbeTBo «IIpocBemnienue

Xumus, 9 xknacce/ I'abpuensu O.C., Octpoymos N.I'., Cnaakos C.A., AKimoHepHO€e 00IIECTBO
«M3narensctBo «lIpocBerienue
METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
1. http://www.alhimik.ru - Alhimik. [Tone3Hnbie coBeTbl, 3pPEKTHBIC OMBITHI, XUMUYESCKUE
HOBOCTH, BUPTYaJIbHBIN PEIIETUTOP, KOHCYJIbTAIIUHU, Ka3yChl U JIATICYChI, HCTOPUS XUMUHU

2. http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc - O6mias 1 HeopraHuuecKast XUMHSL:
yacTh 1. Marepuansl 1o o01mel XMMHUH [T yYaluxcsd XMMUKO-OMOJIOTHYECKUX KIJIACCOB:
OCHOBHBIE TIOHATHUSI XUMHH, CTPOCHHE aTOMa, XUMHUUYECKAasl CBSI3b.

3. http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - O61iast 1 HeopraHuuecKast XUMHSL:
yacTh 2. Marepuaisl 10 HEOPraHUIECKON XUMHH ISl yUAITUXCsl CIISIIHATM3UPOBAHHBIX
XUMHUKO-OMOJIOTHYECKUX KJIACCOB: OCHOBHBIE KJIACChl HEOPTAHUYECKUX COEAMHEHUHN, NX
CBOICTBa U CIIOCOOBI OJTyYEHUSI.

4. http://hemi.wallst.ru/ - DxcniepuMeHTaIbHBIH YIeOHHUK 10 00mIel Xumun s 8-11 ki1accos,
IIpEHA3HAYEHHBIN KaK JUI U3Y4eHHUS XUMHUH 'C HyJIA', TaK U JUISl IOJATOTOBKH K 9K3aMEHaM.

5. http://www.en.edu.ru/ EcrecTBeHHOHAay4YHBIN 00pa30BaTEIbHBIN MTOPTAL.

6. http://www.alhimik.ru/ - AJIXUMUK - Baiir mOMOIIHHK, JIOLIMAH B MOPE XMMHUYECKUX
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http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
http://hemi.wallst.ru/
http://www.en.edu.ru/
http://www.alhimik.ru/
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