MUWHUCTEPCTBO IMPOCBEIIEHUSI POCCUHMCKON ®EJEPAIINN
MBOY COHI Ne 256 'O 3ATO ®oxkuno [Ipumopckuii kpaii

TOUKA ! POCTA

PACCMOTPEHO YTBEPXJIEHO

Ha 3ace/laHuu HMupextop MBOY COIII
METOJIMYECKOTO COBETA No256 H. B. MapkoBa
ITpoToxon Ne 1 ITpukaz Ne 87

oT «25» aBrycra 2025 . oT «28» aBrycta 2025 1.

( ﬁ JOKYMEHT NOAIMUCAH \
3JEKTPOHHOM MOANMUCHIO

CBEJIEHU O CEPTU®UKATE OI1

Ceprudukar: 05E00A0717C39ED4F32A63D8E47A21CB
Bnanenen: Mapkosa Haranest Bagumosna
Jeiicteurenen ¢ 24.10.2024r. mo 17.01.2026r.

\. J

PABOYASA NTIPOTPAMMA 11O XUMHUHU
B paMKax peruoHajbHOro npoekra «Touka pocra
(ID 6927851)

1151 oOyyarommxcst 9 KiaccoB

CocraBiieHO yuuTelIeM XUMUAN
[Ilep6ak B.P.

I'O 3ATO ®oxuno 2025-2026



INOACHUTEJIBHAS 3AITMCKA

[IporpaMMa 1o X¥MMUU Ha YPOBHE OCHOBHOTO O0IIIEr0 00pa3oBaHus COCTAaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Takxke Ha ocHOBe (hernepanbHOM
paboueil mporpaMMbl BOCIUTAHUS U C YYETOM KOHUENIMU MPENOJaBaHusl Y4eOHOrO MpeaMeTa
«Xumus» B 00pa3oBaTelbHbIX opranu3amnusax Poccutickoit deneparuu.

[IporpaMMa mo xumMuM OaéT MpEACTaBICHHE O LENsIX, OOIIe cTpareruud oO0yuyeHus,
BOCIIUTAaHUSI U Pa3BUTHA OOYyYAIOIIMXCS CpPEACTBAMH YYE€OHOrO IpeaMeTa, YCTaHABIUBACT
o0s3aTeNbHOEe PEIMETHOE COJEp)KaHUE, MpelyCMaTpUBaeT paclpe/elieHne ero Mo Kjiaccam u
CTPYKTYpUPOBAHHE 1O pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONPeAesSeT KOIUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO I0CJIE€J0BATEIbHOCTh
U3yYEHUS] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, TOTHKU y4eOHOTO
mpolecca, BO3PACTHBIX OCOOCHHOCTE 00y4JaromuXcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa Iis
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTeNIbHON MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHHI K pe3ysibTaTaM 00yUeHHsI XUMHH
Ha YpOBHE Ieleld W3y4YeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBbHOM
JEeSTEIIbHOCTH 00YYaroIerocs Mo OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHHUE XUMUH CITy>KUT OCHOBOH JUIsi (JOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIETOCs, €ro
NPECTAaBICHUN O MAaTEPUAIILHOM E€HMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (OPMHUPYEMBIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIMU BEILECTB B MIPUPOJIE, O MyTIX
pelieHuss TriI00anbHBIX MPOOJeM YCTOWYMBOTO pPAa3BUTHUSL UEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPO0IIEM 3ApaBOOXPAHEHUS.

N3ydenue xumun:

CIOCOOCTBYET peaju3aliM BO3MOXHOCTEW M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011el U (yHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH 00yyaromumxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  NEeATENbHOCTH,  OKCIEPUMEHTANBHBIX |
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B TIOBCEIHEBHOW JKMU3HU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HaKOMHUT €O CINEUU(UKON HAyYHOIO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOIO
B3I Ha €JMHCTBO TPUPOJIBI M YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM 3TArloM B (hopMUpOBaHUH
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH 00YYaroIInXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHUE
o0Oy4Jaromuxcs.

JlaHHbIe HampaBieHUs B OOYyYEHMHM XUMHMU 00€CHeurBaroTCs cnenudukoil conepxkaHus
y4eOHOTrO TpeaMeTa, KOTOPbIM SBISETCS NeNarornyeckd aJanTHPOBaHHBIM OTpakeHUEM
0a30BOM HAyKW XMMUU Ha OMPEJEIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHUE
00yYaroIKMHUCs CUCTEMbI NEPBOHAYATBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MMOHSATUN OPTaHUYIECKOM XUMHUH.

CtpykTypa coaep:aHHsl MPOTrpaMMbl MO0 XMMHHU c(HOpMHpPOBaHA Ha OCHOBE CHUCTEMHOIO
nonxona k e€ m3yueHuro. CojeprkaHue CKIAAbIBAETCS W3 CHUCTEMbl MOHATUH O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHH O XuUMHUYECKOW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYpPHO OPraHM30BaHbl [0 MPUHIMILY IOCIEN0BATEIBHOIO Pa3BUTHS 3HAHWM Ha OCHOBE
TEOPETUYECKUX IIPEICTaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHS O CTPOCHHUHU aTOMa M XUMUYECKOU CBSI3U;

— IPEACTABIICHUHN 00 3IEKTPOIUTUYECKOMN TUCCOLMAIMY BELLIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHS K Jpyromy,
BBINOJIHASA (YHKIMU OOBSACHEHHs] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHMS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJYyUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOLIEH HAy4yHOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METOJIaM II03HaHus B Hayke. M3ydeHue xumun
IPOUCXOAUT C TPUBICYEHHWEM 3HAHMM M3 paHee M3YyUEHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «bruonorus. 57 knacce» u «Pu3uka. 7 Kjaacey.

[Tpu n3ydeHun XUMHUH IPOUCXOTUT (POPMUPOBAHKE 3HAHNN OCHOB XMMHUYECKONH HAYKH KaK
00JaCcTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpHI. 3ajada y4eOHOro MpeaMeTa COCTOMT B (pOPMHUPOBAHUH
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaKHEMIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
HOJIOKEHUH, JIOCTYHHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, sSA3blka HAyKH, B
IPUOOILEHNHU K HAyYHbIM METO/IaM [T03HaHUS [IPU U3YyUEHUH BEIIECTB U XMMHUYECKUX PEAKIIHil, B
GopMHpOBaHMM W pPa3BUTHHM TO3HABATEIBHBIX YMEHHMA M WX MPUMEHEHHH B Yy4eOHO-
MIO3HABATEJILHOM U y4eOHO-MCCIIEeI0BATENbCKOM 1eATEIbHOCTH, OCBOCHUN MPAaBUI 0€30IacHOro
oOpaleHus C BeI[ECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMM XMMHUU Ha YpPOBHE OCHOBHOTrO OOIIEro oOpa3oBaHMs Ba)XXHOE 3HAUYECHHE
NPUOOPETHN TaKKe LIETH, KaK:

— (hopMHUpPOBaHHME MHTEIIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHMIO,
COTPYAHUYECTBY, CAaMOCTOSATEIbHOMY MPHUHATHIO DPELIeHUH, CIIOCOOHOM aganTupoBaThCs K
OBICTPO MEHSIOLIMUMCS YCIOBUSAM XKHU3HU;

— HamnpaBJIEHHOCTh OOYYEHHUS Ha CHCTeMaTHuecKoe mpuoOliieHue oOyyaromuxes K
CaMOCTOSITEJIBHOM ~ IIO3HABaTENbHOM  JEATEIBHOCTH, HAyYHBIM  METOJaM  IIO3HAHHA,
(bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

— ofecrieyeHue YCJIOBHUH, CHOCOOCTBYIOLIMX MPHOOPETEHHI0 OO0YyYarolIMMHUCS OIbITa
pa3sHOOOpa3HOM NEeSATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JUIS Pa3INYHbIX BUAOB J1€ATEIbHOCTH;

— (hopmupoBanue o61eH QyHKIIMOHAIBHONW M €CTECTBEHHO-HAYYHOM IpaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH U OLICHHWBATh SIBJICHUS OKPY’)KAIOLIEro MHpa, UCHOJb3Yys 3HAHUA U
OMBIT, TOJYYEHHBIE NPU M3YYCHUU XUMHM, NPUMEHATh HMX TpPH pelieHuH mnpodieM B
ITOBCEJTHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (opmupoBaHue y 00yyaronuxcs ryMaHUCTHUECKUX OTHOILIEHHH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU JUI BBIPAOOTKH SKOJIOTUYECKH II€JIeCOO00pa3HOTO MOBEACHHUS B OBITY U
TPYZAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 370POBbS M OKpPYXKarolled MpUPOIHON
cpenpl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTaHHIO
Ha OCHOBE YCBOECHMs OOILEYEIOBEYECKMX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.



OO1iiee 4nca0 4yacoB, OTBEACHHBIX U U3yUEHUS] XMMHH Ha YPOBHE OCHOBHOT'O OOIIIETO
o0OpasoBaHmus, cocTaBisaeT 68 yacoB (1Mo 2 yaca B HEJIEIIO).

Peanu3amnust naHHOW TporpaMMbl TMPEIyCMATPUBAET HCIIONIB30BAaHUE OOOpPYIAOBAHUS,
cpenctB oOyuenus u Bocnutanus Lentpa «Touka poctay.

*[ludposas nabopaTopusi yueHH4decKas

* KoMIIeKT mocy el ¥ 000pyIOBaHUS ISl YYCHHYECKHUX OIBITOB

* JleMOHCTpAITMOHHOE 000PYIOBAHHUE.

* KOMIJIEKT XUMHUYECKUX PEaKTHBOB.

* KOMIUIEKT KOJUIEKIIUH.



COJAEP)KAHUE OBYUYEHUA

9 KJIACC

BemecTBo M XuMHYecKasi peaknus

Ilepnonnueckuit 3axkoH. Ilepuoauueckas cucrema XuMuyeckux odieMeHtos J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kallns, KaIbLUA U HUX COCIAWHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BE€ILECTBA OT THUIIA KPUCTALNIMYECKOM PEIETKH M BHJIA XUMHYECKOU
CBSI3U.

Knaccudukanuss u HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHWMHUUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHbIM KJlacCaM HEOPraHMYECKUX COEIMHEHUH, eHEeTUYecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccuukanus XMMUYECKUX peakUuil MO pasIMYHbIM MpU3HAKaM (110 YUCIYy U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEIJIOBOMY J(PQEeKTy, MO H3MEHEHHUIO CTEleHEH
OKHUCJICHUST XUMHUYECKUX JJIEMEHTOB, MO0 OOPAaTHMOCTH, 1O YYacTHUIO Karajau3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonatue o ckopoctu xumuueckoil peaxiuu. ITonsTtue o6 0oOpaTUMBIX U HEOOpPATHUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusax. [lonsTue o
karanuze. lloHsarue o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEAKIMH U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JIEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHHE YpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 27AEKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJIUTHl U HEAIEKTPOJIUTHL. KaTHOHBI,
QHUOHBI. MexaHM3M JAMCCOIMAllMM BEUIECTB C pPa3jIMYHbIMM BHJIaMU XHMHYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakiiun moHHoro o6MeHa. YcClIOBHsI NPOTEKaHUs peakiMii MOHHOrOo OOMeHa, MOJHbIE U
COKpAaIlEHHBIE MOHHBIE ypaBHEHUs peakuui. CBONCTBa KUCJIOT, OCHOBAaHUM U COJIEH B CBETE
NpEJICTaBICHUH 00 3JIEKTPONUTHYECKON auccoruanyy. KadecTBEHHblE pPEaKIMM Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMH KPUCTAIUIMUECKUX PEHIETOK HEOPraHMYeCKHUX BEIeCTB —
METAJIJIOB M HEeMeTauioB (TpaduTa M anMasa), CIOXKHBIX BELIECTB (XJopuaa HaTpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakluu OT BO3JAEHCTBUS pa3IUUHbIX
(akTOpOB, MCCIIETOBAHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MpOIECca JAUCCOLHUAINH
KHCJIOT, IIejao4Yed M cojei (BO3MOXKHO HCIOJNb30BaHUE BHJEO MAaTEpUANOB), MpOBEIEHHE
OTBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHUsS peakiuil MOHHOro obmeHa (oOpazoBaHue
OocaJKka, BbIJEJIEHWE ra3a, o00pa3oBaHUE BObl), OIBITOB, WUIIOCTPUPYIOMUX HPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHHUE, PEAKLHUU Ppa3JIOKEHUS, COECIUHEHUs),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IOMOILIBIO KAaYECTBEHHBIX pEAKUUN Ha HOHBI,
peIlIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTra/uibl 1 UX COeIMHEHUS

OOmast xapakTepucTUka TajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
creneHu okucieHuss. CTpoeHHe U (U3MUECKHE CBOMCTBAa IPOCTBIX BELIECTB — TaJIOTCHOB.



XUMHUECKUE CBOMCTBa Ha MpUMeEpe XJopa (B3aMMOJACHCTBHE C MeTaUIaMH, HEMETaJulaMH,
miesoyamu).  Xnoposogopod. ConsiHas KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIY4YEHHE,
npuMeHeHue. JlelicTBue XJ1opa U XJI0pOBOAOPO/Ia HAa OPraHU3M YesoBeka. BaxHeine xyiopu/sl
U MX HaXOXJEHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-Tpymnmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PHU3MUECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOIU(PUKALIMM KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHHe, (U3MYecKHe M XUMUYeckue cBoMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOme Kak MpeACTaBHTENs Kilacca KUCIOT M crneuupudeckue). XUMHUYECKHE PEaKIHH,
JeKallue B OCHOBE IPOMBIIUIEHHOIO CII0CO0a MONy4eHUs CEepHOM KuUcaoThl. I[IpumeHeHue
cepHOi kucaoThl. ColM CepHOI KUCIOThI, KaUeCTBEHHas! peakiys Ha cyiab(ar-uoH. Haxoxnenue
ceppl U €€ COeNMHEHUH B TMpupoAe. XUMHYECKOE 3arpsA3HEHHE OKpYXkKarollel Cpelsl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHUE BO3JyXa M BOJAOEMOB), CHOCOOBI €ro
Hpe0TBpallEeHus.

OOmass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MpHpojne, (usmueckue u
XUMHYecKkHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK, ero (pu3n4eckue U XuMHUYECKUe
CBOWCTBA, MoylydeHue u npumenenue. Coau aMMOHHUS, UX (pU3MUECKUE U XUMHUECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuds Ha HMOHBI aMMOHHUS. A30THas KUCIOTa, €€ IOJy4YeHHeE,
¢u3nueckue MW XMMHUYECKHME CBOiicTBa (00mIMe Kak WpPEACTaBUTENs Kiacca KHUCIOT U
cneunduyeckue). Mcnonb3oBaHue HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPaJIbHbBIX
ynoOpeHuil. XuMHU4ecKoe 3arpsi3HeHHe OKpY’Karolleld cpebl COeAMHEHUS MU a30Ta (KUCIIOTHbIE
JOKIH, 3arps3HEHHE BO3/yXa, MOUYBBI M BOAOEMOB). Docdop, amaoTponHble MoAU(UKAIIH
docdopa, puznueckue u xumuyeckue cpoictBa. Oxkeun docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOMCTBa, mosydyeHue. Vcrnosnb3oBaHue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OOmast xapakrepuctuka s1eMeHTOB IVA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENIEHU OKHUCIEHHs. YTIepoJ], alJOTPOIHbIE MOANU(DUKAILINK, PACIPOCTPAHEHUE B
npupoe, Gpusnueckue 1 XuMu4eckue cBoiicta. Ancopouus. Kpyropopot yriepoaa B mpupoe.
Oxcuppl yriepona, ux GU3NIecKre U XUMHUYECKUE CBOMCTBA, IEHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. JKOJOTUUYECKHE MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIA 3(PQeKT. YronpHas KUCIOTa U e
COJM, WX (U3MUECKUE M XUMHUECKHME CBOWCTBA, IMOJNyuyeHHEe U INpuMeHeHHe. KauecTBeHHas
peakuusi Ha  KapOoHar-noHbl. Mcmonb3oBanume  kapOoOHaToB B OBITY, MEIUIMHE,
MPOMBINIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauabHBIe TMOHATHS 00 OPraHUYECKHUX BEILIECTBAX KAaK O COCIMHEHHSX YIIIepoja
(MeTaH, 3TaH, ATWUJIEH, AaLETHJEH, J3TaHOJ, TJUIEPUH, YKCyCHas Kuciota). IIpuponHsie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojb, MPHUPOAHBIN Tra3, He(dTh), NPOAYKTbI UX HepepaboTKu
(6eH3uH), UX POJb B OBITY U MPOMBINITIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YIJeBoJaXx — M HMX pOJM B KHU3HM 4eJoBeKa. MarepHaabHOE €IMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuwnii, ero ¢usnyeckne M XHWMHUYECKHE CBOWCTBA, IOJyYECHHE W TPUMEHCHHUE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHUEBOM kucinoTe. CHIIMKAThI, MX HCIIOJIb30BaHKE B OBITY, B IPOMBINUIEHHOCTH. BaxkHelime



CTPOUTEIIbHBIE MaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. I[Ipobrembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

Xumuueckuii 3kcnepumenm:

M3y4eHHE 00pa3IlOB HEOPTAaHWYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI, IPOBEIICHUE
KAueCTBCHHBIX PEAKIUi Ha XJIOPUI-HOHBI U HAONIOJCHUE TMPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (U3NYECKUe U XUMUYECKHE CBOWCTBA TaJOrC€HOB M UX COCIUHEHUHN (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEpUajIoB), O3HAKOMIIEHHWE C OO0pa3lamMH XJIOPHUIOB (TaJIOreHHJIOB),
O3HAKOMJICHHE C oOpa3naMu cepbl U €€ COeAMHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHANIOB), HAOMIOJeHHEe TMpollecca OOyIJIMBaHWUS  caxapa IOJA  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, N3y4eHUE XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOH peakiuu Ha cyib(paT-MOH U HAONIOJCHHE MpU3HAKa e&
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa M MX COeAMHEHUMN
(BO3MO’KHO HCITOJIb30BaHUE BUEOMATEPHATIOB), 00pa3liaMu a30THHIX U (POCHOPHBIX YI0OpEHHIHA,
MoJlydeHue, COoOMpaHue, pacro3HaBaHWE H HW3YYCHHE CBOWCTB aMMHAaKa, IPOBEICHUC
KaueCTBEHHBIX peakUuid Ha HOH aMMOHUA U ¢docdaT-uOH U H3yYEHHUE TMPU3HAKOB UX
MPOTEKaHHUs, B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BHUICOMATEPUAJIOB), M3YUCHUE MOJCNICH KPUCTAUIMUECKHX PEIETOK aiMasa,
rpaduTa, ¢yJuiepeHa, O3HAKOMIIGHHE C MPOLECCOM aacopOIUU pPacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOTrasa, MojyueHue, cooupaHue, pacro3HaBaHue
U U3yYCHHE CBOICTB YIJIEKHCIIOTO rasza, IpOBEJCHHE KAaYeCTBEHHBIX peakiuil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4Y€HHE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHE C MPOIYKIHEH
CHUJIMKATHOM TMPOMBINIJICHHOCTH, PELIEHNWE SKCIEPUMEHTAIBHBIX 3a/iad Mo TeMe «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajuibl M MX COeIMHEHUS]

OO6mrast XapakTEepUCTHKA XWMHUYECKHX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM WX
nonoxxkeHus B [lepuonnueckon cucreMe xumuueckux sneMenToB /. 1. MeneneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. Meramnueckass CBA3b M METAUNIMYECKasl KpUCTAIIMYEecKas
pemeTka. DIEKTPOXUMHUYECKUU psJ HampsHkeHud MeramuioB. dusnmyeckue M XUMHUYECKHE
cBoicTBa MeTauioB. O0muMe cnocoOwl mosydeHus: MmetauioB. [loHATHE O KOPPO3UU METAILJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIutaBsl (CTadb, YyT'YH, TIOPATIOMUHHMA, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIIIIIECHHOCTH.

[[lenounsie meTamibl: onoxeHue B [lepruoanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXAcHUE B mpupoje. Ouzndeckue M XUMHUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
HIEJIOYHBIX METAJJIOB U UX COCUHEHUMN.

[[lenoyHo3eMenpHbIE METAIBI MAarHUM M Kalblui: TnonoxxkeHue B Ilepuonnueckoit
cucremMe xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAaXOXKICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MarHus M Kaiblus. BaxHeime coeanHEHUs
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuil: nonoxeHue B Ilepmonnueckoil cucreme XMMuueckux siemeHToB /I, U.
MenpeneeBa, CTpo€HHUE aToMa, HaxoXJaeHue B mpupojae. Ousndyeckne u XUMHUUECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepumoanueckoit cucteme xumudeckux osnemeHtoB Jl. .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXJAeHUEe B mpupojae. Ousznueckne 1 XMMAYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuasl U comu xene3a (II) m xenmeza (III), mx cocras, cBoiicTBa u
MOJTyYEHHE.



Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o0pa3llaMH METajlIoOB M CIUIaBOB, MX (PU3MYECKHMMH CBONCTBaMH,
U3Y4YCHHUE Pe3yJbTaTOB KOPPO3UU METAJLIOB (BO3MOXKHO HCIOJIb30BAaHHE BHUACOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJEHCTBHUS OKCH/IA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHUs jKeje3a B
KHCIOpoJe  (BO3MOXKHO  MCIIOJIb30BAaHME  BUJEOMATEpHUAIOB), IPU3HAKOB  IIPOTEKaHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbls, alllOMUHUA, LKUHKA, xene3a (II) u xenesza
(ITI), memm (1), HaOMrOIEHME W OMHMCAHUE TPOIIECCOB OKPAIIMBAHMS TIJIJAMEHU MOHAMH HaTpPHsI,
Kalusl U KaIblHs (BO3MOXHO HCIIOIH30BAaHHE BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THAPOKCU/IA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne MeTauibl U UX COCIUHEHUS».

XMMUA ¥ OKpPYKAOLIAS cpeaa

BemectBa u mMarepuansl B OBCEIHEBHOM KM3HU 4YeJOBEKa. be3onacHoe MCroiab30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax H
OTpaBJICHUSIX.

XuMUYecKoe 3arps3HeHe OKpyKarolen cpepl (MpeaeabHas JOMyCcTUMas KOHIEHTpalus
BeulecTs, gainee — [1/IK). Ponp XxumMuu B penieHuu 3K0J0rH4ecKuX MpooIieM.

Xumuueckuit Ixcnepumenm:

u3y4yeHue o0pa3oB MaTepHUaoB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJIMMEPHbIC MaTEPHAIIbI).

Meoswcnpeomemnunie ceazu

Peanuzamus MexnpeaMeTHBIX CBA3EH NPU U3YYEHHH XMMHH B 9 Kiacce OCyIIEeCTBIISIETCS
yepe3 UCIHOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaK W TOHSATHH,
SABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAy4YHbIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KilaccupuKalusg,  MEpUOJUYHOCTb,  HAONIOAEHHE,  DKCIIEPUMEHT,
MOJIeTTUPOBAHUE, U3MEPEHUE, MOIEIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIWI, HW30TOIbI,
paaIuOaKTUBHOCTb, MOJIEKYJIa, OJJICKTPUYECKUW  3apsill, TMPOBOJHUKH, IOITYNPOBOIHUKH,
JTUDJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSHUE BEIIECTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3MYEeCKHe BEIMYUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE€3/b1, COHIIE.

buonorus: ¢ortocunres, npixanue, O6mochepa, IKOcHCTeMa, MHUHEpAIbHBIE yIOOpEeHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocthepa, rtumpochepa, MuUHEpanmbl, TOPHbIE TOPOMBI, TMOJE3HBIE
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMTPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbDI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHUs
JOCTUT'aKOTCA B XO€ 06yquI/1;1 XUMHHU B CAUHCTBC y‘-IG6HOfI U BOCIIHATATEIBHOU ACATCIIBHOCTHU B
COOTBETCTBUHN C TPpaAUIIMOHHBIMUA pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMU u AYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE IMpaBHWJIaMU U HOPMaMmH IOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIM4HOCTHBIE PE3YJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMNA U PACUIMpPEHUE OIbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpuoTHYECKOIr0 BOCIIMTAHMSA:

IIEHHOCTHOTO OTHOLICHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAaHUS 3HAueHUs XMUMHUYECKONM HayKH B >KM3HHM COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh TOCTOBEPHOW WH(POPMAIUECH O TMEPEIOBBIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBOM M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 ycTpoWcTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS

MNpEACTABJICHUA O COHOUAJIBHBIX HOPMAax MW IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHUBE, KOMMyHI/IKaTHBHOfl KOMIICTCHTHOCTHU B O6H1€CTBCHHO HOH€3HOﬁ,
y4eOHOMCCIICIOBATEIIBCKOM, TBOPYECKOM U JPYTrUX BHJAAX JACSATCIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHON JNEATENLHOCTH MPH BHITIOJHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIM B ITPOLECCC 3TOU y‘-I€6HOI\/'I JCATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBCACHUC W IIOCTYIKH CBOUX TOBapI/IHICI;'I C MO3UIMKU HPABCTBCHHBLIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOr'0 MO3HAHHUS:

MHUPOBO33PEHUYECKHUE  TIPEJCTABICHUS O  BEMIECTBE W  XHUMHYECKOH  PeaKIuw,
COOTBECTCTBYIOIIME COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKH W COCTABJIAIONIMEC OCHOBY IJIA
IIOHUMAaHU s CYIITHOCTHU Haquoﬁ KapTUHBL Mupa, MpCACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOABI, B3aUMOCBS3SX YeNOBEKa ¢ MPUPOTHON Cpenoi, 0 poniu
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIMPAaBJICHHBIE HAa TMOJYyYE€HUE HOBBIX 3HAHWHM IO XHMHUH,
HeoOXOoauMBbIe NI OOBSICHEHUs HAOIIOJaeMbIX TIPOIECCOB U SBIEHUH, MO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpbl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIHHON pabOThI
C y4eOHBIMH TEKCTaMH, CIpPAaBOYHON JUTEPaTypOi, AOCTYNHBIMH TEXHUYECKUMHU CPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

MHTEpEeC K OOYYeHHMIO U TMO3HAHUIO, JHOOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW W HMCCIIEIOBATEIHCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpPAaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEMIIEM;

4) popMHUpPOBaHUSI KYJbTYPbI 3/I0POBb:

OCO3HAHUC HTCHHOCTHU JKXWU3HHU, OTBCTCTBCHHOI'O OTHOHMICHUA K CBOCMY 3JO0pPOBLIO,
YCTaHOBKHM Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHUE IOCIEACTBHI W HEMPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST aJIKOTOJIsl, HAPKOTHUKOB, KYpPEHUS), HEOOXOIUMOCTH COOJIIOICHUS



npaBuil 0€30IacHOCTH TMpHU OOpalleHMH C XUMHYECKUMH BEIIECTBAMU B OBITY M pealbHOU
JKU3HH;

5) Tpy10BOr0 BOCIIUTAHUS

HMHTEPEC K MPAKTUIECKOMY M3YUYCHHIO IPOo(deccuil U Tpyia pa3IndHOro poja, YBaKEHUE K
TPyLy M pe3ysibTataMm TPYJIOBOM JEATEIBHOCTH, B TOM YHCJIE€ HA OCHOBE IMPUMEHEHUS
NPEIMETHBIX 3HAHWM 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIWBHUIYaTbHOW TPACKTOPUU
MPOJOHKEHUST 00pa3oBaHUs € y4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycremHon mpodeccnoHalbHON AeITeIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATELCS B IPOGECCHOHATBLHON CPE/IE;

6) 3K0JIOrNYeCcKOro BOCIIMTAHHSA:

9KOJIOTMUYECKHU 11eJIecCO00pa3HOe OTHOIICHHUE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHUE IIEHHOCTH 30pOBOro M 0Oe3omacHoro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 30POBBIO,
OCO3HAHUE IIECHHOCTU COOJIIOICHUS TIPABMIJI OE30MacHOTO MOBEAEHUS IPpU PadOTE ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYyaIUsAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, IMOJIy9aeMble TPH HM3yYCHUU XUMHH, JJIS PEIICHUs
3a71a4, CBSI3aHHBIX C OKPY’KAOLIEH IPUPOJTHON CPEIOH, JIJIsl MOBBILICHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYPbl, OCO3HAHUS INI00ATFHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATDBI

B cocraBe MmerampenMeTHBIX pPE3yJIbTaTOB BBIACISAIOT 3HAYUMBIC A (HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (HakT, cucrema,
MPOILIECC, IKCIIEPUMEHT U APYTOE.), KOTOPBIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEJACTABICHHE O
[[EJIOCTHOM HAay4YHOW KapTHHE MHpA, U YHHUBEPCAJIbHbIE yueOHBbIC NEWCTBHS (TMIO3HABATEIbHEIE,
KOMMYHHKATHBHBIC, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSTENILHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHUIO YUEOHOM e TENbHOCTH.

IMo3naBaTenbHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jiornyeckue aeicTBUA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS] MpPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TOHSATHH  (BBIIEISATH WX XapaKTepHble TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSITHSIMH), UCTIOJIB30BATh MOHATHUS JJIST OOBICHEHUS
OTIENbHBIX (AKTOB W SIBJIICHWW, BBHIOMPATh OCHOBAaHWUA W KPUTECPUU JUTSI KiacCHUpUKAITIU
XUMUYECKUX BEUIECTB M XMMUUYECKHX PEAKIUN, YCTaHABIUBATh MPUYUHHO-CIIE/ICTBEHHBIE CBA3U
MEXTy 00BEKTAMU U3YUYCHHUS, CTPOUTH JOTHUYECKHUE PACCYKACHUs (MHIyKTUBHBIC, I€TyKTUBHEIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHITHh B MpOIecce MO3HAHUS MOHATHS (TIPEIMETHBIE M MeTallpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIB3YyEeMbIE B XHUMHH, TPEOOPa30OBBIBATH ITHPOKO
MPUMEHSEMbIE B XUMHH MOJICIbHBIC TPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI JJIEMEHTA),
xuMu4eckass (opMyna W ypaBHEHHE XUMHUYECKOW peakIMu — TpU PpEUIeHHuH y4eOHO-
MO3HABATENIbHBIX 3a/ay, C YYETOM JTUX MOJENbHBIX MPEACTABICHUM BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKIUil, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUaEMBbIX MPOIIECcaxX U SBJICHUSIX.

ba3oBble ucciaenoBaTebCKHeE 1eCTBUS:



YMEHME HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIOTE3Bl IO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

npUOOpEeTeHNe OMbITa MO IUIAHWPOBAHUIO, OPraHU3allMd U TPOBEICHUIO YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IpOIlecca, CaMOCTOATENBHO IPOTHO3UPOBATh €0
pe3ynbTat, (GopMynIupoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHOTO OIIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Padora ¢ undgopmanueii:

yMEHUe BBIOUPATh, aHATU3UPOBATh U UHTEPIPETUPOBATh HH()OPMAIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTaBICHHS, ITOJy4YaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIIPHAS JIUTEpaTypa
XUMHYECKOTO COJIEpKaHUs, CIPaBOYHBIE IOCOOMs, pecypcsl MHTepHeTa), KpPUTHUECKH
OILICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MIPUMEHSATh PA3IUYHbIE METOJIBI M 3aIPOCHI IIPU MTOUCKE B 0TOOpe HH(pOpMAIHH U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOUMBIX JUIS BBITIOJHEHUS Y4eOHBIX U MMO3HABATEIBHBIX 33144
onpeAenéHHOro THMa, MPUOOpPETeHHE OMbITa B OOJACTH MCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTH, OBJIaJEHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAaHUS PA3IMUYHbBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OPMY IpEICTaBICHUS
uH(pOpMallMl ¥ WJUIIOCTPUPOBATh pELIaeMble 3a7aud HECIOKHBIMH CXeMaMH, Juarpammami,
apyrumu Gpopmamu rpauKu 1 UX KOMOUHAIUSMU;

YMEHHE HCIOJb30BaTh W AHAJIU3UPOBATH B IpOLECCE YyUYEOHOW M HCCIEA0BATEIbCKOM
JEeSATENIbHOCTH MH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CEILCKOTO X03sIiICTBa U TpaHCTIOpPTa
Ha COCTOSIHME OKPYXKaIoLEen IPUPOTHOUN Cpebl.

KoMmyHukaTHBHBIEe yHMBepcaJIbHbIe y4eOHbIe 1eliCTBUA:

yYMEHUs 3aJaBaTh BOIpPOCH (B XoAe Juajora W (WIKM) JAUCKYCCHH) TIO CYLIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS OTHOCUTENIBHO BBIITOJHEHUS
IIPEUI0KEHHON 3a1a4H;

YMEHUS IPEJCTaBISTh IOJYyYEHHbIE Pe3yIbTaThl IO3HABATENBbHOM 1€ATEIbHOCTH B YCTHBIX
U THUCBbMEHHBIX TEKCTax; JeNaTh IPE3EHTALUI0 pe3yJbTaTOB BBHIMOJIHEHUS XUMHYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OIbITa, J1a0OpPaTOpHOM pabOThl MO HCCIETOBAHHIO CBOMCTB
BEIIIECTB, y4€OHOI O MMPOEKTa);

yMEHHUSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATEIbHOU U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PELICHUH BO3HMUKAIOIIMX NpoOJieM Ha OCHOBE yuéTa
OOIIMX MHTEPECOB M COIJIACOBaHMs MO3MLUN (0OCYyXIeHHUs, OOMEH MHEHHUSMHU, «MO3TOBbIE
LITYPMBI», KOOPAWHALUS COBMECTHBIX JAEUCTBUM, ONPENEICHNE KPUTEPUEB IO OLIEHKE KauecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaibHbIe yueOHbIe 1eiicTBUSA:

YMEHHME CAMOCTOATEIBHO ONPENEIATh LN NEATENbHOCTH, INIAHUPOBATh, OCYLIECTBIIAT,
KOHTPOJIMPOBAaTh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESATEIbHOCTb, BBIOMPAThH
HanOonee H(QeKTHBHbIE CIOCOOBI pelleHHs Y4eOHBIX M IO3HABaTEeNbHBIX 33724,
CaMOCTOSTENIBHO COCTABJATh WJIM KOPPEKTHPOBATh NPENIOKEHHBIM aIrOpUTM JAEUCTBUH NIPH
BBIMIOJTHEHUH 3aJaHUN ¢ Y4YETOM MOJIY4YeHHS HOBBIX 3HAHUM 00 H3ydyaeMbIX OOBEKTax —
BELIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBHE MOIYYEHHOI'O PE3yJIbTaTa 3asBICHHOW LIEIH,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIAracMbIE€ B YCIOBUH 3aJIaHUM.

HNPEIMETHBIE PE3YJ/IbTATBI

B cocraBe mnpeaMETHBIX pe3yJNbTAaTOB II0 OCBOCHHUIO OO0S3aTEILHOTO COJCPKAHUA,
YCTAaHOBJICHHOTO JaHHOW (QeaepanbHOil paboueld MpOorpamMMoON, BBIJACISIOT: OCBOCHHBIC



o0ydJalomuMuCcs Hay4dHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUM, crenuduyeckue i
npeaMeTHo obnactu «XHUMHS», BHIBI JEATCIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYyAIIHSIX.

K xonmy obOydenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE IOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATHUN: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHUOH, [TIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTD, CTENEHb OKUCIECHMS, XUMUYECKas peakuus, XUMHUYECKas
CBsI3b, TETUIOBOM 3 (HEKT peakiuu, MOJIb, MOJIIPHBIA 00BEM, PacTBOP, SIEKTPOIHUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT JUCCOLMAIMUS, peakUWd HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOe paBHOBECHE, oOpaTHUMble U HEOOpaTUMbIe peakKIui,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUH,  OKUCIMUTENIb,  BOCCTAaHOBUTEID,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AUIOTPONUsS, aM(OTEpHOCTh, XHMHYECKas CBS3b
(koBalleHTHasl, MOHHAs, MeTa/NInyecKas), KpUCTAITIMYecKass pemérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pPEaKUUU, NPEeNeIbHO JONyCTHMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHSATUH M MPUMEHSTH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MIPEBPAICHUI;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHUsS (POpMyJa BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAeNATh BaJCHTHOCTh U CTENEHb OKUCIEHMS XHMHUYECKHMX JJEMEHTOB B
COECIMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHHH 1o ¢dopMmysaMm, BUJ XUMHUYECKON CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYEcKasl) B HEOPraHWYEeCKUX COEAMHEHUAX, 3apsi] HMOHA IO XUMHUYECKOU
dopmyIe, XapakTep Cpelbl B BOJHBIX PAcTBOpaX HEOPraHMYECKUX COEAMHEHHH, THII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbich Ilepuoguueckoro 3akoHa J[. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro NOHMMaHMe: OMMCHIBATH U XapaKTepu3oBaTh Tabun4Hyto Gopmy Ileproanueckoit
CUCTEMBbl XMMHMUYECKHMX OJJIEMEHTOB: pa3iMuyaTh HOHSTHUSA «rJIaBHasg mnoarpymnmna (A-
rpynna)» u «mobouyHas mnoarpynna (b-rpynma)», maneie u Oosbline NEpUOBI,
COOTHOCHTb 0003Hau€HUs, KOTOpblE HMEIOTCS B NEPUOJUYECKOM Tabmuue, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHMX JJIEMEHTOB (COCTaB U
3apsj Aapa, o0Ilee YMCiIo 3JIEKTPOHOB U paclpeieieHne X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IIpelienax MalbIX MEPUOJIOB U TNIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUUECKHE
peakiuu (10 YHUCIy W COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, IOATBEPAK/Ias ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIHil;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOLMALMU KUCIIOT, WIEI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peakuii HOHHOTO OOMEHa, YpaBHEHUS peakiuii,
MNOATBEPXKJAIOLINX CYLIECTBOBAHME T€HETUYECKOM CBA3M MEXAYy BEIECTBaMU
pa3IM4YHbIX KJIACCOB;



pacKpbIBaTh CYUIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKluii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOCHHMSI, BO3ZMOXHOCTHU
MPOTEKAaHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (opMyIie COeJUHEHHS, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINU;

coOnrofaTh MpaBuja TMOJb30BAaHUS XMMHMUYECKOM TOCyloH U 1a00opaTOPHBIM
000pyI0OBaHHEM, a TaKKe IpaBHja OOpAIICHUS C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSAMHU MO BBIMOJHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYESHUIO
1 cOOMPaHHUIO Ta3000pa3HBIX BEIIESCTB (aMMHAKa U YTIICKUCIIOTO T'a3a);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHA-, OpoMHI-, MOIUA-, KapOoHaT-, ¢ocdar-,
CUJIMKaT-, cynbdar-, THAPOKCHA-UOHBI, KATUOHHl aMMOHHS U HOHBI H3YUYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMEpPAllMU MBICIUTEIBHON AESITENTbHOCTH — aHajh3 U CHUHTES,
CpaBHEHME, O0000IleHHEe, CUCTEeMAaTHU3AIMI0, BBISBICHHUE MPUYMHHO-CIEICTBEHHBIX
CBs3€M — /Ui M3y4YeHUS CBOMCTB BEIIECTB U XUMHUYECKHX PEaKIUi, eCTeCTBEHHO-
Hay4YHbIE METOABl TO3HAHWS — HaAOJIOJCHHWE, W3MEPEHHE, MOJICIHPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KounvecTBo 4acoB DJIeKTPOHHbIE Hcnoounb3oBanue
HaunmenoBanue
Ne (uudposbie) o0opynoBanust
pa3fiesioB U TeM Konrpoabnsie | IIpakruyeckue
n/n Bcero o0pa3zoBaTejibHbIE npoekta «Touka
NMPOrpaMMbl padoThI padoThI
pecypenl pocrtay
Pasnen 1. BemecTBo M XuMH4YeCKHe peaKIiun
[ToBTOpEeHME U DNEKTPOHHBIE
yriayOieHne 3HaHHU bubnmnoreka [HOK TaOJIUIIBI ¥ TIAKAThI
11 5 1
OCHOBHBIX Pa3zejioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
DNEKTPOHHBIE
OcHoBHbIE
12 4 bu6nuoreka [IOK TaOIUIIBI U IUIAKATEL.
. 3aKOHOMEPHOCTH
p . https://m.edsoo.ru/7f41a636 JIeMOHCTpaIMOHHOE
XUMUYECKUX PEaKIIUi
o0opyoBaHue
DNEKTPOTUTHIECKAS JaTuuk Temneparypbl
JIACCOLNAITUS. bubmorexa [JOK TJIATUHOBBIM, JATUYMK
13 8 1 1
XUMHUYECKUE PEaKIUH B https://m.edsoo.ru/7f41a636 | amnexTpo-
pacTBopax MIPOBOJAHOCTH
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MIX COeTUHEHUS
OO01mas xapakTepucTuKa aTYUK XJIOPU/I-
B P P bubmuorexa [JOK A pu
2.1 XUMHYECKUX AJIEMEHTOB 4 1 HWOHOB. DJIEKTPOHHbBIE
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorensr TaOJIUIIBI U TTAKAThI
OO01mas xapakTepucTHKa Amnmapar fist
2.2 XI/IMI/I‘ICCKII?IX BJ'ISMGHTOB 6 bubamorexa LIOK 0 ep e
. MIPOBEICHUS
) https://m.eds00.ru/741a636 | - )
VIA-rpynnesl. Cepa u e€ XUMUYECKHUX PEaKLIUM



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

COCIMHCHUA

(AITXP), mpubop mist
MOJIyYEHUS Ta30B WIIN
anmapar Kunna

Tepmope3ucTopHbIi
JaTYMK TeMIIepaTyphl,
JaTYUK
OO01mmas xapakTepucTuKa pH, naTumk
93 XUMHYECKUX IJIEMEHTOB 7 bubnuorexa [HOK 3JIEKTPONPOBOAHOCTH,
VA-rpymmsl. A3or, https://m.edsoo0.ru/7f41a636 | ammapar ajist
dbocdop u ux coequHEHU MPOBEICHUS
XUMHYECKHUX PEaKuit
(AITXP), marauTHas
MelaiKa
Jatunk
OO0mas xapakTepucTuKa 3JIEKTPOIIPOBOIHOCTH,
XUMHYECKHX JJIEMEHTOB MarHuTHas MeMIanka,
2.4 IVA-rpynmel. Yriiepon u 8 bubmmorexa LOK npudop
g https://m.edsoo.ru/7f41a636
KpEMHUH U UX JUISL TIONTyYSHHST
COEIMHEHUS ra30B WK anmapaT
Kunmna
Hroro no pazneny 25

Paznen 3. Merasuibl 1 MX COCTUHECHUS

I[aT‘-II/IK JAaBJICHUA.

31 OO01me cBOUCTBA 4 but6mmoreka [IOK K TDOHHLIE
' METAJIOB https://m.edsoo.ru/7f41a636 p
TaOJIAIIBI U TUTAKATHI
3 Baxneiimme MeTaisl 1 16 but6mmoreka [IOK gaZEHKOHaBHZHm'
. JICKTPOHHDBI
HUX COEIUHEHMS https://m.edsoo.ru/7f41a636 p
TaOIULIBI U IIAKATEI
Hroro mo paznemny 20



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

Pa3znen 4. Xumusi ¥ OKpYy’Kawiias cpeaa

41 BemecrBa u Marepuaisl B 3 bu6mmoreka [IOK ONEKTPOHHBIE
KHU3HH YeJIOBEKa https://m.edso0.ru/7f41a636 | TaOMIIBI ¥ TJIAKATHI
Uroro mo paznemy 3
PesepBHOE Bpems 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME



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

9 KJIACC
N KounyecTBo 4acoB Jara DJIeKTPOHHBbIE IU(PPOBbIE
, Tema ypoka KonTpoabubie | IIpakTuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yYeHHsI
padoTbI padoTbI pecypcsl
[Iepnonnueckuii 3aK0H.
[Tepuonuueckas cucrema
1 XUMHYECKUX djieMeHToB /. H. 1 bubnuoreka [{OK
Menneneesa (1 mapra 1869 — Jlenn https://m.edsoo.ru/00adb59e
oTkpsITHA [leprnogudeckoro
3aKOHA)
3aKOHOMEPHOCTH B U3MEHECHUH
2 CBOMWCTB XEMI/I‘—IGCKHX 3JIEMEHTOB 1 bubnuorexa LIOK
. https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMmeHK1aTypa 1 bubmuoreka [IOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMuueckoil CBSI3M U THIIBI bu6nmorexa LIOK
4 « 1
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme
5 «IToBTOpEHUE U yTIIyOIeHUE 1 1
3HaHUI OCHOBHBIX Pa3J/IeJIoB Kypca
8 Kimaccay
Krnaccudukanus XuMHUIecKux bubnunorexa LIOK
6 . 1
peakuuii Mo pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOM
7 €aKIuu HOH}II")FI/IC 0 FTOMOTE€HHBIX U 1 bubmmorexa LIOK
PRI https://m.edsoo.ru/00adbe9a
TFeTEPOTEHHBIX PEAKIUSIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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(30 aBrycra 1852 — JleHpb poskacHHE
Sxob6a Xenapuka Banr-I'odda)

IloHsTHE O XMMHYSCKOM
PaBHOBCCHHU. (DaKTopBI, BJIMAKOIIUC

bub6numoreka [IOK

8 Ha CKOPOCTh XUMHUYECKOW peaKIuu https://m.edsoo.ru/00adc28¢
Y TIOJIOXKEHUE XUMHYECKOTO
paBHOBECHS
9 OKUCIUTENBHO- bubnuoreka [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 21EKTPOIUTHYECKON
ucconuanuu. CHILHBIC U ClIa0bIe
10 i[neKTII)Ion:IITH (19 despans 1859 . brbmmorexa LIOK
https://m.edsoo.ru/00adcd68
— Jlens poxaeHuss CBaHTe
AppeHnuyca)
11 HonHble ypaBHEHMSI pEaKIii Bubmmorexa IOK
https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE NIPEACTABICHUIN bubnmnorexa [JOK
00 3JEKTPOTUTHUECKOM https://m.edsoo0.ru/00add5d8
JTUCCOLIAAITAN
XUMUYECKUE CBOCTBA COJIEH B
13 CBETE MpeJICTaBICHUI 00 bubmmorexa LIOK
B https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLUAITIH
14 [TonsiTue o rugposnse conen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CHCTeMaTH3aIIHs bubmuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
16 [TpakTryeckas padora Ne 1. bubmuotexa [IOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add5d8
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«Pemrenne OKCIICPUMCHTAJIBHBIX

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

3a7au» C ucnonp3oBaHuEM
(ecTecTBeHHOHAYYHAsI pPOBOro 000PYyI0BAHUS
IPaMOTHOCTB) «Touka pocra»
Kontposnbnas padora No2 mo teme

17 «INEKTPOJIUTUYECKAS bubmuorexa [IOK
aucconuanus. XuMU4eCKue https://m.edsoo.ru/00addecO
peaKIMK B pPacTBOPax»

OO01as xapakTepuCcTHUKa raJOr€HOB.
18 XHI;quCKI:/Ie CBI())ﬁCTBa Ha rpumepe bubmrorexa LIOK
https://m.edsoo.ru/00addfe2
XJIopa
Xnopopoaopoj. ConsiHas KUCIOTA,

19 XI/IMII/)I‘IGCII(II/IS CIB[OfICTBa, MoJTy4eHue, bubmmorexa [IOK
—— https://m.edsoo.ru/00ade104
[TpakTryeckas pabora Ne 2 o Teme bubmmnoreka HOK
«[Tony4enue consTHOM KUCITOTHI, https://m.edsoo.ru/00ade348

20 n3ydeHue e€ CBOHCTB» C ucnonp3oBaHuEM
(ecTecTBeHHOHAyYHast UppoBOro 000pyI0BaHUSL
IPaMOTHOCTB) «Touka pocra»
Brrauciienus mo ypaBHEHUSIM
XAMHAYECKHUX PEAKIIN, €CITU OJTNH

21 3 peal“eHTOBp,[[aHHB N30BITKE ’ bubmorexa OK

https://m.edsoo.ru/00ade488
(ecTecTBEeHHOHAy4YHas
IPaMOTHOCTB)

29 OO6m1ast XapaKTepUCTUKA SJIEMEHTOB bubnuotexa [JOK
VIA-rpymnrsl https://m.edsoo.ru/00ade64a
ANIOTpOIHBIE MOI[I/I(l)I/{KaI_II/II/I Cephl. BuGmiorexa [IOK

23 Haxoxnenue cepsl u eé

COEAMHEHHH B IPUPO/IE.

https://m.edsoo.ru/00ade64a
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XUMUYECKHE CBONCTBA CEPhI

CepoBoaopoji, CTpOeHHE,

24 (hU3UYECKHE U XUMHYCCKHUE bubnrorexa LIOK
cBOlCTEA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHast KMCIIOTA,

25 (bl/ISI/I‘II[eCKI/II; u XI/II\I/)II/I‘ICCKI/IG bubmorexa LIOK
CBONCTBA, TIPHMEHEHHE https://m.edsoo.ru/00adea28
XHAMHMYECKHUE PEAKLUH, JIEKALUE B
OCHOBE TPOMBIIIUIEHHOTO croco0a

26 IIOJIy4YEHUsI CEPHOMN KUCIIOTHI. Bbu6mmoteka [JOK
XUMHUECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIlen Cpeibl
COCTMHEHUSIMH CEPBI
Brruucnenue MaccoBoit 1o

97 BBIX0/JIa MMPOJYKTA PEAKLUU bu6mmoteka [IOK
(ecrecTBeHHOHAYYHAsI https://m.edsoo.ru/00adec8a
IPaMOTHOCTb)

OO6m1ast XapaKTepPUCTUKA SJIEMEHTOB
VA-rpynmsl. A30T,
28 paCprOyCTpaHeHI/Ie B [IPUPO/IE Bubmotexa LIOK
’ https://m.edsoo.ru/00adeea6
¢busnyeckre 1 XUMHYECKHE
CBOMCTBa
AMMuak, ero pusndeckue u
29 XUMHYECKHE CBOMCTBA, OJTyUYeHUE Bubmmorexa IOK
https://m.edsoo.ru/00adf004
U TIpPUMEHEHUE
[TpakTuueckas padora Ne 3 o Teme bubmorexa LIOK
30 «[lony4enune ammuaka, u3y4eHue https://m.edsoo.ru/00adf180

€ro CBOMCTB»
(ecTecTBEeHHOHAy4YHas

C ucnonb30BaHUEM
ndpoBoro 00opya0BaHUS
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IPaMOTHOCTB)

«Touxka pocTta»

A3OTHas KUCIIOTA, e€ (hu3ndecKue u

bubnunorexa LIOK

31 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B Ka4YECTBE MUHEPATHHBIX
00peHui. XUMHYECKOe
32 ZaHFpHI;HeHI/IC OKpYXKaroIiei cpebl Bubamorexa LIOK
https://m.edsoo.ru/00adf518
COCAMHCHHMSIMH a30Ta
(7 urons 1893 — JleHn poKaeHHS
Opnunra J[xoHcoHa)
®dochop. Okcupa dhochopa (V) u
33 (bocg)olfHaﬂ KanfTa q()i)linfle():lcne u brbmmorexa LIOK
- https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJTYYECHUE
Wcnons3oBanue pocdaros B
34 KauyeCTBE MUHEPAIIBHBIX bubmmnoreka HOK
ynoOpeHuil. 3arps3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHOIM cpenbl pochaTamu
VYraepona, pacnpocTpaHeHNe B
35 npnpl())zlg, I;)HSHIZICCTIEIC u bubamorexa LIOK
_ https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOWCTBA
Oxcunsl yriepojaa, ux Gu3ndeckue
1 XMMUYECKHE CBOWCTBA.
36 DKosorn4yecKue npooIeMbl Bubmmorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIEC C OKCUJIOM YTJIepoa
(V)
37 VroapHas KUCIIOTa U €€ CONH bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
38 [Tpaktrueckas padota Ne 4 o Teme but6mmoreka [JOK
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"Tlosryyenure yriaekucioro rasa.
KauectBennas peakuus Ha
kapOoHat-uoH"

https://m.edsoo.ru/00ae027e

C ucnonab30BaHUEM
1upoBoro 000pya0BaHUS

(ecrecTBeHHOHAYYHAas! «Touka pocra»
IPaMOTHOCTb)
[TepBoHavabHBIC TOHATHS 00
OpraHUYECKHMX BEIISCTBAX KaK O
39 P bubnunoreka LIOK
COCIMHEHMAX yIJIepoaa
yriep https://m.edsoo.ru/00ae054e
(1861 r. — myOamMKanus TeOpuH
ctpoenus A.M. bytieposa)
40 K . bubmuoreka [{OK
E€MHHI U ero COeAUHCHUS
P https://m.edso0.ru/00ae080a
IIpakTnueckas padbora Ne 5.
p P P bubnuoreka [{OK
CIICHHE YKCIIEPHUMEHTAIbHBIX
p . https://m.edsoo.ru/00ae0bf2
3a7a4 1o teme «BakHeime
41 C nCroJIb30BaHUEM
HEMETAJUIBI K KX COCIUHECHUS
ndpoBoro 060py10BaHUS
(ecTecTBeHHOHAy4YHAas
«Touka pocra»
IpPaMOTHOCTb)
Kontpoasnas padbora Ne3 mo teme
42 B p . p bu6nmorexa LIOK
«BaxkHeiine HeMeTaJIIbl U KX
https://m.edsoo.ru/00ae0el8
COCOUHCHUSD)
OO6mrast XxapakTepucTUKa
XUMHYECKUX DJIEMEHTOB —
MeTaJIoB. MeTauiniecKkast CBSI3b U
13 bubnmorexa LIOK
MeTaJNINYeCKas KpUCTaJIndecKas
. p N https://m.edso0.ru/00ae103e
pemérka. Pu3nyeckKue CBOMCTBA
MeTasuioB (8 ¢eBpamnst — [leHp
POCCHIICKOM HaYKH)
44 XHUMUYECKHE CBOMCTBA METAJLIOB. but6mmoreka [JOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DJIEKTPOXUMUYECKUH PST
HaIpsKEHUN METaJUIOB

https://m.edso0.ru/00ae1156

OO6mmume crmocoOb! MOTyYeHUs
meTaiuioB. CruiaBel. Beruucienus
10 YPaBHEHHSIM XUMUYECKUX

45 peaKIuii, eciv OJIMH U3 PEareHTOB bubmmorexa LIOK
’ https://m.edso0.ru/00ae1156
COJICPKUT TIPUMECH
(ecTecTBEeHHOHAy4YHAas
IpPaMOTHOCTb)
[TonsiTHE O KOPPO3UHU METAJLIIOB
46 (16 nexabpst 1928 r. — lenp bubnuoreka [IOK
poxnenue b.A. [Typuna (MeTop1 https://m.edsoo.ru/00ae1278
00pBOBI ¢ KOppo3HeEii))
47 [IlenouHbIE METAITBI bubmrorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
KaJTust https://m.edsoo.ru/00ae14b2
49 [enouHo3eMeNbHBIC METAIIIBI — bu6mmoteka IIOK
KaJbIUi U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueime coequHeHU KaIbIUI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHIE ¥ CUCTEMATHU3AIIHS
3HAHHH
59 JKEcTKOoCTh BOJIBI M CITOCOOBI €€ but6mmorexa [IOK
yCTpaHEeHHUs https://m.edso0.ru/00ae1886
[TpakTrueckas padora Ne 6 o reme bubnuotexa [JOK
53 "YKEcTKOCTh BOIBI U METOIBI €6 https://m.edsoo.ru/00aelae8

ycTpaHeHus" (€CTeCTBEHHOHAYyYHast

C uCIonbp30BaHUEM
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IPaMOTHOCTB)

udpoBoro 06opya0BaHUS

«Touka pocra»
54 JN—— bubnuoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOWCTBA OKCHIA U Bbu6mmoteka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubnuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxcubl, THAPOKCUJIBI U COJTH bubmmoreka [JOK
xene3a (II) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CUCTEMATU3ALIHS
3HaAHUH
[Ipa eckast pabota Ne 7.
PSMI;T{IJHZ 3Ifcrsllep I/IMeTHTaJILme bubamorexa LIOK
P . https://m.edsoo.ru/00ae3de8
3a/1a4 1o Teme «BakHeimme
59 C ucnonb3oBaHUEM
METaJUTbl U UX COSTUHCHUS
1 poBoro 000pyA0BaHUS
(ecTecTBeHHOHAyYHast
«Touka pocra»
IPaMOTHOCTB)
Brrurcnenus mo ypaBHEHUSM
XUMHYECKHUX PEaAKIIMi, €CIIH OJTHH
13 PEearcHTOB JaH B M30BITKE HIIH
60 cope PKUT 1T I/I?VICCI/I Brraucnenus bubnworexa LIOK
Aep . p ’ https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIA BBIXOJIa TPOYKTa
peakiuu (ecTeCTBEHHOHAYYHAS
IPaMOTHOCTb)
61 O06001IeHre U CHCTeMaTH3aIIHs
3HaAHUU
62 Kontponbnas padora Ne4 mo teme
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«Baxuenime MeTauIbl 1 KX
COEINHEHUI

63 BemectBa u maTepuaisl B 1 bubnuoreka [IOK
IMOBCETHEBHOM KMU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpA3HEHUE

64 OKPYKArOIIeH CPeJIbI 1 bubmmoreka [JOK
(05 wutons — BceMupHbIii 1eHb https://m.edso0.ru/00ae4270
OXpaHbI OKPYIKAIOIICH Cpe/Ibl)

65 Ponpb xumun B perieHuu 1 Bbu6mmoteka [JOK
HKOJIOTHYECKUX MPOOIeM https://m.edso0.ru/00ae4270

66 O00011IeH1E U CUCTEMATU3ALIHS 1 bu6nunorexa LIOK
3HAHWH https://m.edsoo.ru/00ae0d0a

67 PezepHblil ypok. O6001eHNE U 1 bubmuoteka [IOK
CHCTEMATH3aLHs 3HAHWI https://m.edsoo.ru/00adb33c

. 3OH6a(I){iI§eHHe W CUCTEMATHU3ALHA , BuGmorexa [OK

https://m.edsoo.ru/00ad9ch2
(26 mas — Jlenp XxumuKa)
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOIT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus 9 kiace. bazoBbii ypoBeHb. YueOHuK (K HoBomy DI, 2023 rox). YMK "Xumus
I'a6puensna O.C.". ®I'OC

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

Xumus 9 kiace. bazoBbiii ypoBeHb. YueOHuk (kK Hopomy DI, 2023 rox). YMK "Xumus
I'a6puensna O.C.". ®I'OC

"Xumus. 9 knacc. [IpoBepounbie U KOHTPOJIBHBIE padoThl. bazoelii ypoBens. ®I'OC"
"Xumus. 8-11 knaccrel. CucteMa 3aanwii o reMatudeckum o6iokam. [Iporpamma O. C.
I"abpuensna

I'padmueckue nukranTel mo xumuu: 9 kimacc. — M.: BAKO, 2017. — 112 c.

1.

2.
3.

4.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1.

Poccuiickas anekrponHas mkouna. https://resh.edu.ru/

. «Yuu.py» - https://uchi.ru/
. «SKmnaccy - https://www.yaklass.ru/

2
3
4.
5
6
7

MoOGwuisHOE 31eKTpoHHOE 00pa3zoBanue https://mob-edu.ru/

. ®oxkcdopx - https://foxford.ru/about
. «Cupuyc. Onnaiiny - https://edu.sirius.online/#/
. «Mapkertrutetic oopa3oBatebHbIX yeayr» - https://elducation.ru/
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