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[TpoekTsl 0 0 0 0 0
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HOACHUTEJBHASA 3AIINCKA

[IporpaMma Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABICHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obOpazoBanms, mpexacraBieHHbIx B DPI'OC OOO, a Ttakxke Ha OCHOBe (eaepalibHOW pabodeit
MPOrpaMMbl BOCHHUTAHMSI U C YYETOM KOHIICMLMHU IMpEnojaBaHusi y4eOHOro mpeaMera «XuUMHUs» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoii @exeparum.

Pa6ouas nporpamma no xumuu 11t 9 «b» cocTaBiieHa Ha 0CHOBe CJIEIYIOUINX JOKYMEHTOB:

o ®depnepanpHblii 3ak0oH OT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
Qenepauun» ¢ y4€TOM U3MEHEHUM, BHeCEHHBIX [Ipukazom MuHnpocsemenus oOT
31.07.2020 Ne 304 (B pemakiuu oT 25.12.2023 No 685-D3).

e Ob6nactHoif 3akoH «O0 obpa3zoBanuu B PocroBckoit obmacti» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

e [Ipuka3 Munnpocsemenus «O0 yrBepxkaeHuu [lopsiika opraHuzaii U OCYIIECTBICHUS
00pa3oBaTeNnbHON EATEeIbHOCTH MO OCHOBHBIM 00I€00pa30BaTeNbHBIM MPOTpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIIETO H CPEIHETO
obmero obpazoBanus» ot 22.03.2021 Ne 115 (B penakiuu IIpukazoB MuHIpOCBEIICHHS
Poccun ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).

e [Ipuka3 MunucrepctBa mnpoceuieHuss P® ot 21.09.2022 Ne 858 «O06 yTBepkIeHUU
(benepanbHOrO TMEpevHs Yy4eOHHMKOB, JOMYIICHHBIX K HCIIONB30BAaHUIO TPU peaTH3aluu
MMEIOIIMX TOCYAAPCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEeNbHBIX MPOTpaMM HAaYaJbHOTO
o0mIero, OCHOBHOTO 0OIero, cpeaHero oOmEero oOpa3oBaHUA OpraHU3AIMIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEIBHYIO IEATEILHOCTh U YCTAHOBJICHUS IIPEAEIHHOTO CPOKa
WCIOJIb30BAaHUsl HMCKIIOYEHHBIX Y4eOHHUKOBY» C W3MEHEHHUSMHU, BHECEHHBIMHU IPUKA3aMHU
MunucrepctBa mpocBemenusi  Poccmiickoit  @epepanmmu ot 23.07.2023 Ne556
(3apeructpupoBan MunucrepctBoMm toctuuiun PO 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (3aperucrpupoBan MunucrepctBoM toctunun PO 22.03.2024 Ne 77603) u
21.05.2024 Ne347 (3apeructpupoan MunuctepctBoM rocturmu PO 21.06.2024 No 78626).

e [Ipuka3 MunuctepcrBa mpocsemenuss PO or 18.07.2024 Ne 499 «O6 yTBepKaeHUU
(benepanbHOro MEpeyHsl 3JIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpPCOB, JOMYIIEHHBIX K
WCTIOJB30BAHUIO TPH  pEATH3alMd  HMMEIOMIMX  TOCYJApCTBEHHYIO  aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOrpPaMM HAYaJIbHOTO OOIIETr0, OCHOBHOI'O OOILEro, CPpeHEro ooIero
00pa3zoBaHUs.

e [lpukaz Munnpocsemenus Poccun or 31.05.2021 Ne 287 «OO6 yTBep»kaAeHUU
(benepaabHOrO TOCYJapCTBEHHOIO 00Opa30BaTEeNBHOIO CTaHJApTa OCHOBHOTO OOILEro
00pazoBaHU .

e [Ipuka3 Munnpocseuieaus Poccun ot 18.05.2023 Ne 370 «O6 yrBepxaeHuu denepaabHOR
0o0pa3oBaTeNbHONU MPOrpaMMbl OCHOBHOT'O OOIIEro OOpa3oBaHMA» C M3MEHEHUSIMH OT 1
¢depania 2024 . Ne 62 u 19 mapta 2024 r. Ne 171.

e Meroauyeckne pexkoMmeHgauuu —«CucTeMa  OLIEHKH  JIOCTH)KEHUH — IUIAHHUPYEMBIX
MPEIMETHBIX PE3yJIbTATOB OCBOCHHUS yueOHOTO mpenmeta « Xumus» (2023).

e Konmemusi mnpenogaBaHus y4eOHOro mpeamera «XuMus» B 00pa30BaTEIbHBIX
opranmzanusax PO, peanusyronux ocHOBHbIE 00111€00pa3oBaTebHbIE TPOrpaMMebl. [IpuHsT
3.12.2019r NeIIK-4 BH.

o denepanpHas pabouas mporpaMMa BOCITUTAHHUS IS 00IC00pa30BaTeIIbHBIX OpraHU3aIui
(omobpeHa pemieHueM (QeaepaTbHOTO YYEOHO-METOIUIECKOTO OOBEAMHEHHS IO 00IIeMy
o0pa3oBaHut0, MPOTOKOI OT 23 uroHs 2022 1. Ne 3/22).

e JlocranoBnenue ['maBHOro rocynapcTBeHHOro canurapHoro Bpada Poccuiickont denepanumn
or 28.09.2020 r. Ne 28 "OO6 yrBepkaenun canutapHeix npaBwn CIT 2.4, 3648-20



"CaHHUTapHO-3IHIEMAOJIOTMYECKUE TPEOOBaHUS K OPraHW3aIlMsIM BOCIHUTAHUS U OOYyYeHHMS,
OTJIbIXa M O3/I0POBJICHHS IeTeH 1 MoJofiexku" (3aperucTpupoBad MUHHCTEPCTBOM FOCTUITAN
P® 18.12.2020 Ne 61573).

e [locranoBienue ['TaBHOrO rocynapcTBEHHOTO caHUTAapHOro Bpaya Poccuiickoii @enepanuu
ot 28.01.2021 Ne2 «O6 yrBepxkaennn CanlluH 1.2.3685-21 «'urnennyeckre HOpMaTUBHI U
TpeOOBaHUS K 00eCIIeYeHIIO OE30MaCHOCTH | (M) OE3BPEIHOCTH /IS YelloBeKa (haKTOpOB
cpenbl oOuTaHus» ¢ u3MeHeHusMu ot 30.12.2022.

e OcHoBHas 0Opa3oBaTeiIbHAs MPOrpaMMa OCHOBHOTO O0IIEro oOpa3oBaHuUs, YTBEPKAEHHAS
npukaszoM aupekropa ot 31.08.2024 Ne 444 .

e VueOnbi uian MAOY «JIunerr Ne 11» na 2024-2025 y4deOHBIN TOJ, YTBEPXKIAEHHBIM
npukazom aupexropa ot 31.08.2024 No 444,

e [lonoxenue o paboueil mporpamme MAOY «Jluneit Ne 11», yrBepkIEHHOE TPUKA30M
nupekropa ot 20.08.2024 Ne 380.

o Kanengapueiii yueOHbid rpaduxk MAOY «JIuneir Ne 11» Ha 2024-2025 y4eOHBIA TOT,
YTBEPXKAEHHBIN NpuKa3oM aupekropa oT 29.08.2024 Ne 418.

Peammzanus Ilpodeccuonansnoro muanmyma: Paznen «Hemeramib», Tema ypoka « XMMHYECKHE
peakiuy, Jekallue B OCHOBE MPOMBILIIIEHHOIO croco0a MOJy4eHUs CEpHON KUCIOThl. XMMHUYECKOe
3arpsiI3HEHNE OKPYXKAIOLIEH Cpelsl COSAMHEHUAMH cephl. [Ipogeccuu, cesaszanmvie ¢ npou3Bo0Cmeom
cepHoll Kuciomol. Bausnue npouzeoocmea na 300posbe compyoHuK08.»

OBILIAS XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA
«XHUMMUSA»

3HaHUEe XMMHU CIYXHUT OCHOBOH Ui (hOPMHPOBAHUS MHPOBO33pEHHsS OO0Yy4aroIlerocs, ero
MIPEJICTAaBICHU O MaTepHaIbHOM €IMHCTBE MHpa, BAXHYIO POJb HUrpaloT (GopMHUpyeMble XUMHUEH
MIPEJICTAaBICHNUS] O B3aMMOIPEBPAILIEHUSAX SHEPTUU M 00 SBONIOIMM BELIECTB B MPHUPOAE, O MYyTIX
peleHust r1o0anbHbIX MPO0JIeM YCTOHUMBOrO pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, YHEPreTHUECKOI,
MUIIEBOM 1 SKOJOrMUecKoi 6€30MacHOCTH, MPOOIeM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealn3alli BO3MOXKHOCTEH [Uisi camMopa3BUTHS U (POPMHPOBAHUS KYJIbTYPHI
JIMYHOCTH, €€ 001el 1 (PyHKIIMOHATIBHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUpOBAaHME MBILIUIEHUS M TBOPYECKUX CHOCOOHOCTEH oOydaromuxcs,
HAaBBIKOB UX CaMOCTOSTEIbHONW Y4eOHOH IesATeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIIEI0BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(ECCHOHATILHOM e TENIbHOCTH;

3HaKOMHT CO CHENM(PUKON HAyYHOTO MBILUICHHS], 3aK/I1aJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO MPHUPOJBI U YENIOBEKA, SBISETCS OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHMHM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0yYaIOUINXCS;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOILIEHUS! K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOIMYECKOE 00pazoBaHHe 00yUYarOIIUXCs.

JlaHHble HampaBieHUsT B OOYYEHHH XHMHUH O0€cleuMBalOTCi CHenM(UKON coaepikaHus
y4eOHOro mpeaMeTa, KOTOpBIA SBJISETCS MEeAaroruvyeckd aJalTHUPOBAHHBIM OTpaKeHHEM 0a30BoOM
HayK/ XMMHUHU Ha ONPEIEIEHHOM 3Tarle €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHUE
00yJaronMMHUCs CHCTEMBbI TEPBOHAYAIBHBIX TOHATHA XHWMHH, OCHOB HEOPTaHHMYECKOW XHMHH M
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TTOHSITHI OPraHMYE€CKOM XUMHUU.

CrtpykTypa comep kaHHsl MPOTrPaMMBbI IO XUMHUH c(popMHUpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/1a
K e€¢ m3ydeHuro. ColepkaHHE CKJIAIbIBACTCS U3 CUCTEMbl MOHATHH O XUMHYECKOM DJJIEMEHTE U
BEILIECTBE M CUCTEMBI MIOHATHIA O XUMHUYECKOH peakiiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHbI
[0 NPHUHIMIY TMOCJIEI0BATEILHOTO PAa3BUTHUsS 3HAHUM HA OCHOBE TEOPETHUECKUX IMpEICTaBICHUMN
pPa3HOTO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. . MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYE€HHS O CTPOCHUHU aTOMa U XUMUYECKOU CBSA3H;

— IIPEJICTABIICHUI 00 JICKTPOTMTHYECCKOM IUCCOIMAIINN BEIIECTB B pacTBOpax.

Teopernueckue 3HAHMUS pacCMaTPUBAIOTCA HA OCHOBE OMIIMPUYECKH TMOJTYYEHHBIX H
OCMBICIICHHBIX ()aKTOB, PAa3BUBAIOTCS TOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYIrOMY, BBITIONHSS
GyHKIIUM OOBSCHEHUS U MPOTHO3UPOBAHHUS CBOMCTB, CTPOCHHMSI M BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BEILIECTB.

OcBoOeHHE MTPOrPAMMEI 10 XHMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO TPEICTABICHUS O XUMUYIECKOU
COCTABJISIFOIIEH HAYYHOM KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOIICHUS
K HAyYHOMY 3HAHHUIO U METOJIaM IMTO3HAaHMs B Hayke. M3yueHne XuMUU MPOUCXOAUT C MPUBICUCHHEM
3HAHUU U3 paHee U3yYEHHBIX y4eOHbIX MmpeaMeToB: «OKpyxarouuii Mupy, «buonorus. 5—7 KiIacce» U
«®u3muKa. 7 Kiaaccy.

[Ipyn u3yyeHUM XUMHH MTPOUCXOIUT (HOPMHUPOBAHHE 3HAHUNA OCHOB XHMMHUUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTHUYECKOW NEATEILHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MUPOBOM KYJIbTYpPBHL. 3a/iadya yuyeOHOro MpeAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMHUYCCKUX 3HAHWA — BaXKHEUIMX (HAKTOB, MOHITHIA, 3aKOHOB W TEOPETUYECCKHUX TTOJIOKEHUH,
JOCTYITHBIX 000OIIEHHI MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B MPUOOIICHUH K HAyYHBIM
METOJIaM TO3HaHUs MPHU U3YYECHUU BEIIECTB U XUMUYECKUX peakluid, B (JOPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHHUH U UX IPUMEHEHHH B YUeOHO-TI03HABATEIHHON U Y4eOHO-HCCIe0BATEIbCKOM
NesITeTbHOCTH, OCBOEHUH TIpaBUJiI 6€30MacHOr0 00pallleHus ¢ BeIIeCTBaMH B TTIOBCEAHEBHOM KH3HHU.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJMETA «XUMUS»

[Ipy u3ydeHMHM XUMHUU Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS Ba)XKHOE 3HAUYCHUE
MPUOOPENU TaKue 1eTH, KaK:

— (opMupoBaHUE HWHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY IMPUHSTHIO PEIICHHUM, CITOCOOHOM aJanTHpOBaThCS K OBICTPO
MCHAOIINMCSA YCIIOBUAM KU3HU,

— HampaBlIGHHOCTh OOy4Y€HHUSI Ha CHCTEMaTHYeCKOoe MPHOOIIeHHEe OOYyJarommxcs K
CaMOCTOSITENTLHOW TO3HABATEILHOM NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMUPYIOUIUM
MOTHUBAIMIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMUU,

— o0ecrnieyeHWe YCIOBHM, CHOCOOCTBYIONIUX MPHOOPETEHHI0O OOYYArOIIMMUCS  OIbITa
Pa3HOOOpa3HOW JEeATENHbHOCTH, TO3HAHWS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUOB JI€ATEIbHOCTH;

— ¢opMupoBanue o01IeH (YHKITMOHATFHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMGHI/II\/’I OOBSACHITh U OICHUBATHL ABJICHUA OKPYXAOOIETO MHpa, HCIIOJIB3yA 3HAHHUA W OIIbIT,
IMOJIYYCHHBIC ITPU U3YYCHHUU XUMHUH, IPUMCHATHb UX IIPU PCIICHHUN HpO6J’ICM B HOBCC}IHGBHOfI JKNU3HU U
TPYJIOBOM NEATENbHOCTH;



— ¢opmHupoBaHHE y OOYYAIOIUXCS T'yMAaHHUCTUYECKHX OTHOIICHH, MOHWMAaHHS IIEHHOCTH
XUMHAYECKUX 3HAHUH JUTSI BBIPAOOTKH SKOJIOTUYECKH I€JIeCO00Pa3HOr0 MOBEICHHSI B OBITY M TPYJOBOM
JESATEILHOCTH B LIEJISIX COXPAHECHHS CBOETO 3/I0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMH K OOyUYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIHTAHHUIO HA
OCHOBE YCBOCHHS OOIICYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpodwiis u
HaIPaBJICHHOCTH JabHEHIIIET0 O0yYCHHUSI.

OOmiee 4KMCIO YacoB, OTBENEHHBIX JUIA W3YyYCHHS XUMHHM Ha YPOBHE OCHOBHOTO OOIIETO
obpa3zoBanusi, coctaBisieT 136 dacon: B 8 kitacce — 68 yacoB (2 yaca B HeZieni0), B 9 kinacce — 68 4acos
(2 yaca B HezenIO).

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS » B YYHEBHOM IIJIAHE

B coorBerctBun ¢ o0OHOBIEHHBIM DPI'OC OOO yueOHBIM npeamer «XUMHUS» BXOIUT B
npeaIMeTHyI0 obnacte «EcTrecTBO3HAHUE» U SABJISETCS 00s3aTeNbHBIM Al u3ydeHus. OOiee ducio
4acoB, OTBEICHHBIX Ha M3Yy4eHHUE Npeamera «XuMmus», coctaBiseT B 9 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).

B 9 kiacce «b» B paMkax opraHu3aiiii KOHTPOJIS 32 peanu3alieil mporpaMMbl HUCIIOIb3YIOTCS
CIICIYIOIIME BUJIbI TUCbMEHHBIX paboT: KOHTpoJbHas padora (4), [IpakTudeckue pabotsi (7)

VYyeOHast mporpaMma paccuuTana Ha 68 yacos.

Pabouas mporpamma no kypcy «Xumus» B 9 kiacce «b» B cocTaBiieHa B COOTBETCTBUU C YUCOHBIM
IUTAaHOM, KalleHAapHbIM y4eOHbIM rpadukoM U pacmucaHueM y4eOHbIX 3aHsaTuil Ha 2024-2025
y4eOHBII ro1 ¥ peaju3yercs 3a 65 yacos.

Coxkpaienre Ha 3 yaca OCYIIECTBIICHO 3a CYET PE3EPBHBIX YACOB, MPEAYCMOTPEHHBIX MPOTPAMMON.

COJAEP)KAHUE YYEBHOI'O ITIPEJMETA « XUMMUMA »

BemecTBo 1 XumMmH4yecKkasi peakuus

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. 1. Menneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX AJIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, Kalus, KalblUd M HMX COCJAWHEHWH B COOTBETCTBUU C TMOJOXEHHUEM 3JIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMHUYECKOM CBS3M. [HUINBl KPUCTAUIMUECKHX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKU U BUJIa XUMUYECKON CBS3H.

Knaccudukanms 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCA K Pa3JIMYHbBIM KJacCcaM HEOPraHWYECKHWX COEAUHEHHUH, TEHETHYeCKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHYECKHX peakIUil MO pa3iuyHbIM MpU3HAKaM ([0 YHUCIYy U COCTaBY
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, 10 U3MEHEHHUIO CTENeHEeW OKHUCIICHUS
XUMUYECKUX JJIEMEHTOB, TI0 OOPAaTMMOCTH, TI0 YYACTHIO KaTajau3aTtopa). DK30- U DHJIOTEPMHUYECCKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTe o ckopocTH xuMU4eckod peakiuu. [loHsTHE 00 OOpPaTUMBIX W HEOOPATHMBIX
XMMHYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX U IeTepOoreHHbIX peaknusx. [loHsTue o Karamuse.
[TonsiTue 0 xuMHu4eckoM paBHOBecHH. DaKTOPBI, BIUAIONIME HA CKOPOCTh XMMHYECKOW PEAKIUH
MOJI0KEHUE XUMHUUECKOTO PABHOBECHS.



OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIUH,  dJJCKTPOHHBIM  OamaHc  OKHUCIUTENbHO-
BOCCTaHOBUTENbHONH  peakiuu. CocTaBieHHE YpaBHEHHUH  OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a JICKTPOHHOTO OaaHca.

Teopust 37IEKTPOIUTHUECKON JUCCOLMALMHU. OJIEKTPOJIUTBI M HEINEKTPONUTHL. KaTHOHBI,
aHUOHBI. MeXaHu3M AMCCOIUAIMN BELIECTB C PA3IMYHBIMU BUIAAMH XMUMHUYECKOH cBs3u. CreneHb
nucconuanui. CHIIbHbIE U c1a0ble SJeKTPOIUTHI.

Peaknmu woHHOTO OOMEHAa. YCIOBHS TPOTCKAHUS PEaKIUid HOHHOrO OOMEHa, TOJHBIC H
COKpalI€HHbIE HMOHHBbIE ypaBHEHHs peakiuil. CBoWcTBa KHCJIOT, OCHOBaHMM U COJ€ll B CBeTe
Mpe/ICTaBlIeHU 00 3NEKTPOIUTHUECKON nucconuanuu. KauectBennble peakiuu Ha MoHbl. [lonstue o
TUPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJAEISAMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
u HeMerawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJIOpHAA HATpHs), HCCIEIOBaAaHUE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKON peakIMH OT BO3JEHUCTBUS PAa3IMUYHBIX (AaKTOPOB, HUCCIIEIOBAHUE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOLMAMM KUCIOT, ILIEJIoYed M coJiel
(BO3MOYKHO MCIIOJIb30BaHUE BHUJIE0 MATEPUANIOB), IIPOBEAEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs PeaKiuil HOHHOTO oOMeHa (0O0pa3oBaHUE OCajJKa, BbIIEIEHHE raza, 00pa30BaHUE BOJBI),
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHii (TOopeHue,
peakuuu pasjioKEHUs, COEIMHEHHUs), pPACIO3HABAHWE HEOPraHUYECKUX BELIECTB C IOMOILBIO
KAueCTBEHHBIX PEaKIIUN HA HOHBI, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl M MX coeJHHEHUS

OOmias xapakTepucTuka rainoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTENEHU
okucieHusa. CTpoeHue U (PU3MYECKHE CBOMCTBA MIPOCTBHIX BELIECTB — TaJOre€HOB. XHMHUYECKHE
CBOMCTBa Ha ImpuMepe xjopa (B3aMMOJEWCTBUE C METAUIAMM, HEMETa/llaMu, IIEI0YaMH).
Xnoposogopos. CosisiHast KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIy4eHHUEe, IpUMeHeHue. JlelicTBre xJopa
1 XJIOPOBOJIOPO/Ia HA OPTaHU3M UelloBeKa. BaxkHelre XJI0pu/ibl 1 UX HAXOXKICHHUE B IPUPOJE.

OOmas  xapakrtepuctuka 3meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoeHue u (pru3nueckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOa
u cepbl. ANOTponHble MOAU(GUKAIMU KHUCIOpOAAa M cepbl. XHMHUYECKHE CBOMCTBA CEpBI.
CepoBosiopoJi, cTpoeHHe, (pU3MUECKue U XUMHUYEcKue cBoiicTBa. OKCHIBI Cepbl Kak MpeAcTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas Kuciora, (HU3MYECKHe U XHMMHUYEeCKHe CBoilcTBa (oOmme Kak
Mpe/ICTaBUTENs Kilacca KHCIOT M crenupuyeckue). XUMUYECKHE DPEaKIUH, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIIoco0a Moxy4eHus cepHOi KUCIOThI. [IpuMenenue cepHoit kucnotel. Conu cepHOi
KHUCJIOTHI, KaUeCTBEHHasl peaklius Ha cynabgaT-uoH. HaxoxeHue cepbl U €€ COeTMHEHUN B PUpPOJE.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIoIled cpeabl COEIUHEHHUSIMHU cepbl (KUCIOTHBIE JIOKAH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHUS.

OOmass  xapaktepuctuka 3yeMeHToB VA-rpynmbl. OCOOEHHOCTHM  CTPOEHMSI aTOMOB,
XapaKTepHbIe CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHeHHE B MpUpoje, Gu3nyeckrue U XUMUYECKHe
cBoiictBa. KpyroBopoT azora B mpupone. AMMHUAK, €ro (QHU3MUECKHe M XHUMHYECKHE CBOICTBa,
nosiyueHue u npumeHenue. Coiau aMMOHUSA, UX (U3NYECKUE U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHMS. A30THas KUCJIOTa, €€ TMOIydYeHHe, (QU3NYEeCKHue u
XUMHUYEeCKHe CBoWcTBa (0OImMe Kak NpeACTaBUTENs Kiacca KHUCIOT U CIEeHU(pHUYECKHUe).
Vcnonp3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KaueCTBe MHHEPAJbHBIX ynoOpeHuil. XuMmudeckoe
3arpsi3HEHUE OKPYXKAroIled Cpelbl COSAMHEHHUSIMHU a30Ta (KHUCIOTHBIE J0XK/HU, 3arpsi3HEHHE BO3/yXa,
nmouBsl 1 BosmoéMOB). dochop, ammorponubie mMoaudukanuu Gocdopa, puzMUEcKue U XUMHUYECKHE
cBoiictBa. Okcun ¢ocdopa (V) u docdopnas kucinora, GuU3MUECKHE U XUMUYECKHE CBOWCTBA,
nony4yenue. McnonszoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YI0OPEHUH.



O6mass  xapaktepuctuka odnemMeHToB |V A-rpynmbel.  OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTEpHbIE CTEMEHU OKHUCIIEHUs. YTJIEpO, ajUIOTPOIHblE MOAM(DUKAIMHM, PACIpPOCTPAHEHUE B
npupojae, (pusnUeckne W XUMHUYECKUE CBOMCTBa. AnmcopOrus. KpyroBopor yriepoma B HpHpOJE.
Oxcuapl yriepoaa, ux (U3MYecKHMe M XMMHYECKHE CBOMCTBa, JEHCTBHE HA JXUBBIC OpPTaHU3MBI,
HOJy4eHUEe W HPUMEHEHHE. DKOJIOTHYecKue MpoOJieMbl, CBs3aHHbIe ¢ okcuuoMm yriepoma (1V),
TUIIOTE3a M100aJIbHOI0 MOTEIUIEHUS KJIMMaTa, MapHUKOBBIM 3 dekT. YrosnbHas Kuciora u €€ coiu, Ux
¢usnyeckue M XMMHYECKHE CBOICTBA, MOJyueHHE M mpuMeHeHne. KauecTBeHHas peaknus Ha
KapOoHaT-MoHBL. Vcronp3oBaHue KapOOHATOB B OBITY, MEIWIMHE, MPOMBIIIJICHHOCTH M CEIBCKOM
XO035HCTBE.

IlepBoHauyaibHbIE MOHATHA 00 OPraHUYECKUX BEILECTBAX KAaK O COEAMHEHMsX yriepoja (MeTaH,
3TaH, OTHIEH, aleTHJIEH, 3TaHOJ, TJMIEPUH, YKCYCHas Kuciora). llpupoaHble HMCTOYHHKH
YTJIEBOAOPOIOB (YroJib, MPUPOAHBINA Ta3, HEPTh), MPOIYKTH HX MepepadboTKu (OCH3MH), UX POJIb B
OBITY ¥ IPOMBILUIEHHOCTH. [ToHATHE 0 OMOIOrMUeCKN BaKHBIX BEILIECTBAX: KUPAX, OJIKaX, YIIIeBOAAX
— M UX POJM B XKHM3HM 4YejoBeKka. MarepuaabHOE €IUHCTBO OPraHMYECKUX U HEOPraHMYeCKHX
COCIMHEHU.

Kpemnnid, ero gusmueckie U XMMHYECKHE CBOMCTBA, MOIydYeHHEe U npuMeHeHne. CoennHeHHs
KpemHusi B mpupone. Ob6mue mnpencrtaBienus o6 oxcuae kpemuus (V) u kpeMHUEBO#l Kuciore.
Cunukarsl, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHeline cTponTesibHble MaTepuabl:
KepaMuKa, CTEKJO, IIEMEHT, OCTOoH, Xele300eToH. I[IpoOiieMbl 0€30MacHOTO HMCIOJB30BAHUS
CTPOUTENBHBIX MaTEPHUAIOB B TIOBCEHEBHOM KHU3HH.

Xumuueckuii 3xcnepumenm:

u3yuyeHue o0pa3l0B HEOPraHWYECKUX BEILIECTB, CBOWCTB COJISIHOM KHCIOTBI, IpPOBEIECHUE
KayeCTBEHHBIX pPEAaKIWi Ha XJOPUA-MOHBI M HAONIONEHHE NPU3HAKOB HMX TPOTEKAHUS, OIBITHI,
oTpakaromue (QU3MUecKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX COCAWHEHHH (BO3MOXKHO
HCIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3namMu XJOPUJOB (TaJOr€HUJOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu ceppl M €€ COoeAMHEHMSAMH (BO3MOXXHO  HCIOJIb30BAaHUE
BUJlEOMATEepPHATIOB),  HAOMIOJeHHWE  TMpouecca  OOyrJIMBaHUS ~ caxapa  1HoJ  JeiicTBHEM
KOHILEHTPUPOBAHHON CEpHOM KHUCIIOTBI, M3y4Y€HUE XHMHUYECKUX CBOWCTB pa30aBIEHHOM cepHOMU
KHCJIOTBI, TIPOBEJCHHE KAaYeCTBEHHOW peaknuu Ha cyiab(paT-moH W HaONIOJeHHe MpH3HaKa &
NPOTeKaHMs, O3HAKOMIIEHHME ¢ (U3MYECKMMM CBOWCTBaMHM a30Ta, (ochopa M UX COEIUHEHUM
(BO3MOXXHO HCIOJIB30BAHHE BHJIEOMATEpUANIOB), OOpa3llaMu a30THBIX U (POcHOpHBIX yI0OpEeHui,
noJrydeHne, coOMpaHue, pacro3HaBaHWE W M3YYEHHE CBOMCTB aMMHaka, MPOBEACHHME KAaueCTBEHHBIX
peaknuii Ha HOH aMMOHHS B QochaT-HOH ¥ M3yYSHHE NMPHU3HAKOB MX MPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MEbI0 (BO3MOXKHO MCIIOJB30BaHHE BHIEOMAaTEPHAJIOB),
U3yuyeHHe Mojeleld KpUCTAUIMYECKUX pemEToK anmasza, rpadura, QyiaepeHa, O3HaKOMIIEHHE C
MPOIIECCOM  aJIcCOPOLMM  PAcTBOPEHHBIX  BEIIECTB AKTHBHPOBAHHBIM YIIEM M YCTPOMCTBOM
MPOTHBOTa3a, IONyYeHHe, COOMpaHWe, pPaclo3HaBaHWE W H3YyYEHHE CBOWCTB YIJIEKHCIOrO rasa,
NIPOBE/ICHNE KAayeCTBEHHBIX pEaKUMi Ha KapOOHAT M CHJIMKAT-MOHBl M HM3y4eHHME INPHU3HAKOB HX
NpOTeKaHMUs, O3HAKOMJICHHE C  MNPOAYKIHEH  CHJIMKAaTHOM  MPOMBIIUIEHHOCTH,  peIIeHue
AKCIIEPUMEHTATBHBIX 3314 110 TeMe «BaxHele HeMeTalIbl M UX COSTUHEHHSY.

MeTasibl M MX COEIMHEHHUS

OOm1ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU HX IMOJIOKEHHS B
[lepuonnueckoil cucreme xumuueckux sneMmeHToB J[. V. MenneneeBa u crpoeHust atomoB. CTpoeHue
METaJUTOB. MeTaliueckas CBsA3b U METAJUTMYEeCKasi KPUCTALTHYECKas peméTka. DIeKTPOXUMUICCKUI
psan HampspkeHud MertayuioB. du3nueckue M XMMHUYECKHE CBoMcTBa MeTayuioB. OOmue crnocoOsbl
noJjryyeHus MetaysioB. [IoHATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UHU.
CrutaBsl (CTalb, YyryH, TIOPATIOMUHUNA, OpOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.



[Ilenounbie MeTamibl: nmojioxkeHue B [lepuonnueckoi cucreme xumuuyeckux snemeHtoB 1. 1.
MenpeneeBa, CTPOCHHE MX aTOMOB, HaXOXJEHUE B Mpupojae. PU3NUEeCKue U XUMUYECKUE CBOMCTBA
(Ha mpumepe Hatpust U Kaiaus). OKCUIBI U TUAPOKCUIBI HaTpus U Kanus. [I[puMeHeHHe IIeT0UHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenouHO3eMeENbHBIE METAJIBI MarHuid M KajdblUi: mosiokeHue B Ilepuoanueckoi cucreme
xumuueckux saeMmeHToB J[. WM. MengeneeBa, cTpoeHHEe HUX aTOMOB, HAaXOXJICHHUE B MPUPOJE.
du3uYecKre U XUMHUYECKHE CBOMCTBA MarHMs M KajbliMsa. BakHelre coeuHEHUS KanbIusg (OKCHI,
THIIPOKCU, COJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMunauii: nosioxkenne B llepuommyeckoil cucreme xumudeckux osnementoB . U.
MenpeneeBa, CTpOo€HHE aToMa, HaxoXkAeHUE B mpupoae. Pu3MYECKHe M XUMHUYECKHE CBOMCTBa
amroMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMUHHS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux snemeHToB Jl. M. Menpaeneesa,
CTPOCHUE aToMa, HaxOXkJAeHUuEe B npupoje. Ouznueckue U XMMHYECKHE CBOMCTBA kene3a. OKCUbI,
ruapokcubl u cou xxenesa (1) u sxenesa (111), ux cocra, cBoWCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C O0pa3llaMd METAJJIOB U CIUIABOB, MX (PU3MUYECKHUMHU CBOWMCTBAMH, H3YUYCHHE
PE3yNbTaTOB KOPPO3HH METaNIOB (BO3MOXKHO HCIIONBH30BaHUE BHAEOMATEPUANIOB), OCOOEHHOCTEN
B3aUMOJICHCTBHUS OKCHJIA KaJbIIMs U HATPHSA C BOJION (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB),
HCCTIEIOBAaHME CBOMCTB KECTKOM BOJBI, IpoIlecca TOpPEHUs djKele3a B KUCIOpoae (BO3MOKHO
WCIIOIb30BaHUE BHJICOMATEPUAIOB), TMPU3HAKOB MPOTEKAHUS KAuEeCTBEHHBIX PEAKIMNA Ha HWOHBI:
MarHus, Kajablus, alFOMUHUS, [IMHKA, xkene3a (1) u sxenesza (111), menu (1), HaGar0€HNE M OMTMCaHUE
MPOIICCCOB OKpAIIMBAHHS IIJIAMEHW MOHAMH HATPHUS, Kadusd W KaJbIHsA (BO3MOXHO HMCIOJb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA AIIOMHHHS H THIPOKCH]IA
[IMHKA, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeie MeTaibl U UX COSTUHEHUS.

XuMHus H OKpyKaloLas cpeaa

BemectBa u Matepuanbl B IMOBCEIHEBHOM J>KM3HU 4YesloBeKa. be3omacHoe HCIOb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaloIiel cpeasl (MpeaesibHas JO0NMyCTUMas KOHIICHTPAIUs
Beulects, ganee — [1JIK). Ponb XxumMuu B pelieHnn 3K0JI0rHYeCKUX MpoOIeM.

Xumuueckuii 3xcnepumenm:

u3ydeHue o0pa3ioB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIIOB, MOIMMEPHBIC MaTepUabl).

Meoswcnpeomemmnnie céasu

Peanuzarust MeXMIpeIMETHBIX CBSI3€H MPU M3YUYCHUHM XUMUU B 9 KJlacce OCYIIECTBIISETCS depes
UCIONIb30BaHNWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK W TOHATHH, SBISIONUXCS
CUCTEMHBIMU AJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIUKJIA.

OO6mue ecTecTBEeHHO-HAYYHBIC MOHSTHS: HAay4YHbIH (DAKT, THIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CUHTE3, KjaccuUKaIus, NepruoIUIYHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOTIOT S, MaTepPHAIIbI.

®usnka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJI, HU30TOIMBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, IEKTPUICCKUN 3apsij], MPOBOJIHUKH, MOJTYITPOBOJIHUKH, TUIICKTPHUKH,
(dhoTOdIEMEHT, BEIIECTBO, TeNo, OOBEM, arperaTHOe COCTOSHHME BEIIeCTBa, Ta3, pacTBOD,
PacTBOPUMOCTD, KPUCTALTUYECKAsI PEIETKA, CIUIaBhl, (PU3HMUECKHUE BETUYHMHBI, €AMHUIIBI U3MEPECHHUS,
KOCMHMYECKOE€ MPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocunres, apixanue, Ouochepa, HSKOCHUCTEMa, MHUHEpaJbHbIE yIO0OpEeHMUS,
MHUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIE BEIIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MHHEpanbl, TOPHBIE TOPOJBI, IMOJIE3HBIE HUCKOMAEMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJbTaThl OCBOEHUS IPOrPaMMbl OCHOBHOT'O 00OIIEr0 00pa30oBaHUs JOCTUTAKOTCS
B X0Jl¢ 00y4eHHUs] XMMUU B €IMHCTBE Y4eOHOW M BOCIUTATEIbHOH IEATENbHOCTH B COOTBETCTBUU C
TPaJIULUOHHBIMU POCCUHCKUMU COLMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
IOPUHATHIMA B OOIIECTBE TpPAaBWIAMH W HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT Ipoleccam
CaMOIIO3HaHUs, CAaMOPa3BUTHSI U COLUAIN3ALMH 00yUarOIIHUXCS.

JIMYHOCTHBIE PEe3ybTATHl OTPAKAKOT FOTOBHOCTh O0YYaIOIINXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
IIO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALMi M PACLIMPEHHUE ONbITAa NEATEIBHOCTH Ha €€ OCHOBE, B TOM
quClIe B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIEUI0, TIOHUMaHWs 3HAYEHUS XMMHUYECKOH HAayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CIOCOOHOCTH BIIQJIETh JOCTOBEPHOM HMH(pOpMAIMEd O MEepeNOBBIX IOCTIKEHHSIX M OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTpoiicTBEe Mupa U
00111eCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJICTAaBICHUS] O COLMAJbHBIX HOPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOUIEHMH B
KOJUIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO II0JIE3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOM M JIpYr'MX BHAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOHM JESTEIbHOCTH NPU BBIMOJHEHHH YYEOHBIX, IMO3HABATEIBHBIX 3a/ad,
BBIIIOJTHEHUM XMMHUYECKHUX OKCIEPUMEHTOB, CO3/laHUM Y4E€OHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aMMOIOHMMAHUIO W B3aWMOIIOMOLIM B IIpolLiecCe 3TOM Yy4eOHOM MAeATeNbHOCTH, TI'OTOBHOCTH
OLICHMBATh CBOE IOBEICHUE M IOCTYNKH CBOMX TOBAapHILEH C NMO3ULMM HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJIEACTBUN MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKHM M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
Hay4HON KapTHHBI MHpa, MPEACTaBIE€HUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS IMPHUPOJHI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOMN CPEIoH, O POJIU XMMHUH B ITIO3HAHNH ITUX 3aKOHOMEPHOCTEN;

[03HABaTEeIbHbBIE MOTHBBI, HAlpaBl€HHbIE Ha TMIOJYyYEHHE HOBBIX 3HAaHUM 1O XUMUH,
HeoOXoAuMBIe Ui OOBSICHEHUS HAONIOJaeMbIX IPOLECCOB M SBJIEHHWH, IO3HABaTENIbHOM,
MHGOPMALIMOHHOM M YMTATEeNbCKOM KYJIbTYpbl, B TOM YHCIE HABBIKOB CaMOCTOSTEIbHOM pabOThl C
y4eOHBIMM TEKCTaMH, CIpPaBOYHOM JIUTEPaTypoH, JOCTYNHBIMM TEXHUYECKUMHU CpeACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YeHHI0O M IMO3HAHMIO, JI0003HATEIBHOCTh, T'OTOBHOCTb U CHOCOOHOCTH K
caM0o00pa30BaHMIO, MPOEKTHOM M UCCIEeN0BATEIbCKONW NESATEIbHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIpaBJIEHHOCTH U YPOBHS O0y4YEHHS B JajbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3[0POBBIO, YCTAHOBKU Ha
3JI0pOBBIIl 00pa3 KM3HU, OCO3HAHUE MOCIEACTBUN U HENPHUSATHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJIO/IeHUs TpaBuUi 0€30MacHOCTH MpuU
oOpallleHuu ¢ XUMHUYECKIUMH BEILIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) TPy/A0BOr0 BOCIUTAHUS



MHTEpEC K MPaKTUUECKOMY U3Y4EHHIO MPO(eccuii U Tpyaa pa3aIuyHOro poja, yBaXKEHHUE K TPYAY
U pe3yibTaTaM TPYLOBOH JEATEIbHOCTH, B TOM YMCJIE HA OCHOBE IPUMEHEHUS NMPEAMETHBIX 3HAHUI
[0 XMMHHU, OCO3HAHHBIA BHIOOp MHIMBUAYAJILHOW TPACKTOPUH MPOJOIKEHUS 00pa30BaHUs € yIETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M HOTPEOHOCTEH,
yClenHo npo(eccuoHaNbHOM NEATEIbHOCTH W PAa3BUTHUA HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
alanTHPOBATHCS B MPO(EeCCHOHANBHOM Cpee;

6) 9KO0JIOrNYECKOT0 BOCTIUTAHHUS:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOLICHHE K IMPHPOJE KaK MCTOYHHMKY JKU3HH Ha 3eMie,
OCHOBE €€ CYILEeCTBOBAHHUSA, MOHMMAHUE LIEHHOCTH 310poBOro M Oe3omacHoro oOpas3a >XU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUECKOMY U NCUXHYECKOMY 37A0POBBIO, OCO3HAHUE
LEHHOCTH COOJIOIEHUS TpaBMJI OE30MAaCHOrO TOBEACHUS NpU paboTe C BEIIECTBAMM, a TAKXKE B
CUTyalUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH IPUMEHSATh 3HAHMA, IMOJydyaeMble IPU HM3YYEHUU XMMUH, JJs PEUIeHus 3azad,
CBA3AHHBIX C OKPYKAIOILEW NPUPOJHOM CPENOH, IS MOBBIIICHUS YPOBHS HDKOJIOTMYECKON KYJIbTYpHI,
OCO3HAHMA TIO0ATBFHOTO XapaKTepa IKOJOTHYECKUX MpoOJIeM M MyTeH WX pPELICHHUs MOCPEACTBOM
METOJI0OB XMMHH, KOJIOIMYECKOIO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBAaTbCSA UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pE3yJIbTaTOB BBIICIAIOT 3HAYUMBIE Ui (POPMHUPOBAHUS
MHUpPOBO33pEHUsl OOIEHAY4YHble IOHATHUSA (3aKOH, TEOpHs, NPUHIMI, TUIOTe3a, (aKT, CUCTEMA,
IpoIecc, HKCHEPUMEHT U JPYroe.), KOTOpPbIE MCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIIOT Ha OCHOBE 3HAHWMH W3 3THUX INPEIMETOB (OPMHPOBATH IMPEICTABICHHE O
LIEJIOCTHOM Hay4yHOM KapTHMHE MHpa, U YHHUBEpCaJbHblE YueOHblE JEHCTBUS (TIO3HABAaTEJbHBIE,
KOMMYHHUKATHBHbBIC, PEryJIATUBHBIE), KOTOpble oOOecrneunBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO Y4€OHOM! 1€ATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepPcAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornueckue AeicTBHsA:

YMEHUS UCIOJIB30BaTh IMPUEMBI JOTUYECKOIO MBIIUIEHUS IIPU OCBOCHHUM 3HAHUH: PACKPHIBATH
CMBICI XMMHUYECKUX TMOHATUHN (BBLIEIATh MX XapaKTEpHbIE NIPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C
OPYTHUMU TOHATUSMHU), UCHOJB30BaTh IMOHATHS i1 OOBSICHEHMS] OTIENbHBIX (DAaKTOB M SIBICHMIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUHM JUIsl KIACCU(PUKALUU XUMHUYECKHX BEIIECTB M XHUMHYECKHX
peakIMii, ycTaHaBIMBaTh MPUYUHHO-CIEICTBEHHBIC CBSI3U MEXAy OOBEKTaMHU M3Y4EHUs, CTPOMUTH
JIOTHUECKUE DPACCYXKACHUs (MHAYKTHUBHBIE, AEIYKTUBHBIC, I10 aHAJOTHM), JelaTh BBIBOJABI U
3aKJIIOYEHUS;

yMEHHE MPUMEHATh B IIpollecce IO3HAHUS NOHATUSA (IpEeIMETHblE W MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCHOJb3yeMble B XUMHH, NpeoOpa3oBbIBATH IIHUPOKO
IpPUMEHSIEMbIE B XHMHU MOJIEIbHBIE NPEACTABICHUS — XHUMHMYECKHH 3HaK (CHMMBOJI 3JIEMEHTa),
Xxumuueckas GopMmyna U ypaBHEHHE XMMHMUYECKOH peakluy — MpU pelieHUH y4eOHO-T03HaBaTEeIbHbBIX
3a/1a4, ¢ y4€TOM AITHUX MOJEIbHBIX IPEICTaBICHUN BBIABIATH M XapaKT€PU30BATH CYIIECTBEHHBIE
MPU3HAKH U3Y4aeMBIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUECKUX PEAKIMH, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, INPUYMHHO-CIEIACTBEHHBIE CBA3M U IPOTUBOPEUMA B HU3Y4YaeMBIX IpouLeccax M
SIBJICHUSX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHUE UCIO0JIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, A TAKXKE B
KayecTBE OCHOBBI Uil ()OPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;



MpUOOpETEeHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHM3allMM U IPOBEJCHUIO YYEHUYECKHX
HKCHEPUMEHTOB, yMEHHe HaOII0aTh 3a XOJIOM IPOLECcCca, CAMOCTOSITEIbHO INPOTHO3UPOBATH €ro
pe3yabTar, (opMyaHpoBaTh OOOOIIEHHS W BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIeNIaHHOM pabdoTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHAJIU3UPOBATH M HMHTEPIPETUPOBATh MH(DOPMAIIMIO PA3IUYHBIX BUJIOB H
¢dbopM TmpencTaBieHHs, MONyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJSApHAs JHUTEparypa
XUMHUYECKOTO COJIepKaHMsI, CIIPAaBOYHbIE MOCoOUs, pecypchl VHTepHEeTa), KpUTHYECKH OLIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

yMEHHUE MPHUMEHATh Pa3IMYHbIE METOIBl M 3alpOChl NMPH IMOHUCKE M 0TOOpe MHpOpMamuu u
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBINOJIHEHUS y4eOHBIX M TO3HABATENbHBIX 3a/1ad
onpeAenéHHOro THIA, NpUOOpeTeHHe omnbiTa B 00JacCTH HCIOJIB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIQJIeHHE KYJIbTYpOW aKTHBHOI'O HCIOJB30BAHUSA Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSATENIBHO BHIOMPATh ONTUMAIBHYIO (POpPMY MpeacTaBiIeHUsT HHPOPMALTUU
U WUTIOCTPUPOBATH peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (hopmamu
rpauK U UX KOMOMHAIUSIMU;

YMEHHME UCIOIb30BaTh M aHAIM3MPOBATH B IIpollecce Y4eOHOM U HCCIeqoBaTeIbCKOM
JESTeTbHOCTH MH()OPMAIMIO O BIMSHUHM MPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIIOpTa Ha
COCTOSIHUE OKPY’KaIOLIEH MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

yYMEHHUsI 337]aBaTh BOMPOCH! (B X0Jie JUaOra U (UJIM) AUCKYCCUH) MO CYIIECTBY 0OCYXIaeMoi
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKECHUS OTHOCUTEIILHO BHITIOIHEHUS MPEIOKEHHON 33/1auu;

YMEHHUS TPEJCTABJIATh IMOJYYEHHbIE PE3YyJbTaThl IO3HABATENIbHON NEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMI0 Pe3yJIbTaTOB BBIMOJIHEHHS] XUMHUYECKOTO SKCIIEPUMEHTA
(1abopaTopHOro OmbITa, Ja0OPaTOPHONM PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
IIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM I103HAaBaTElIbHOH U
HCCIIEI0BATENCKON /IEATENIbHOCTU MPH PELIEHUH BO3HUKAIOLIMX MPOOJIeM HAa OCHOBE Yy4é€Ta OO0IIMX
UHTEPECOB M COIJIACOBAHUS MO3ULMI (0OCYXJIeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBI,
KOOpJUHAIINSI COBMECTHBIX JIEUCTBUM, ONpPENEICHUE KPUTEPUEB IO OICHKE KAayeCTBA BHIIOJHEHHON
paboThI U ApyTHE).

PeryasitTuBHbIC yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPENENATh LN JEATENbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTb, BBIOMpaTh Hambosee
s dexTuBHBIE CITOCOOBI pelieHrs YUeOHbIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIbBHO COCTABIISTh
WIM KOPPEKTUPOBATH MPEIJIOKEHHBIM aJIrOpPUTM JEHCTBUI IIPU BBINOJIHEHHUU 33JaHUN C Y4ETOM
MOJyYeHHsT HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaX — BEIIeCTBAX M PpEaKUusiX, OIEHUBATh
COOTBETCTBHE IMOJIYUEHHOTO pe3yJibTaTa 3asiBICHHOH 11€H, YMEHUE HCIIOJIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHii.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX PpE3yNbTAaTOB IO OCBOGHHUIO  O0S3aTENBHOIO  COJEpIKaHus,
YCTAaHOBJIEHHOIO  JaHHOW  (enepanpHOl  paboueil  mporpammoi,  BBIAEISIOT:  OCBOCHHBIE
00Oy4arolMMUCS Hay4yHbl€ 3HAHUS, YMEHHSI U CIIOCOOBI JIEHCTBUH, crerupuieckue sl TpeIMeTHON
obnact «XuMHS», BUIBl JEATETBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUE€OHBIX M HOBBIX CUTYAIHIX.



K xoniy o0y4enus B 9 kiacce mpeIMETHBIE pPe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKAaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUH: XHWMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJ1a, MOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, BAJIEHTHOCTD,
3JEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHHS, XMMHUYECKasi peaklMsi, XUMHYECKasl CBS3b,
TEIUIOBOM  3(PQeKT peakuuud, MOJb, MOJSIPHBIH 00BEM, pacTBOp, OJICKTPOIUTHI,
HEDJICKTPOJIUTHI,  3JEKTPOJUTHYECKAas  JAMCCOLMAIMS, pPEAaKIMH HOHHOTO  OOMEHa,
KaTaJn3arop, XHUMHYECKOE paBHOBeCHE, oOOpaTuMble M  HEoOpaTHMbIEe pPEaKIuu,
OKHCJIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, AJUIOTPOIUs, aM()OTEpHOCTb, XUMUYECKasl CBsA3b (KOBAJICHTHAs, MOHHAs,
METaJlJINYEcKasi), KpHUCTAJUIMYECKas pemeérka, KOppo3us METAJUIOB, CILIaBbl, CKOpPOCTb
XUMHUYECKOHN peaKLnu, IpeaeiabHo gonyctumas konuenrpanus [1JIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U MPUMEHSTh 3TU MOHSATHUS
IIPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHUMH;

HCIO0JIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJI€HUsS (HOPMYJ BELIECTB M YpaBHEHUU
XMMHYECKUX PEAKIIUI;

OIpEEIATh BAJIEHTHOCTh U CTENEHb OKHCIEHUS XUMHYECKHX 3JEMEHTOB B COEIUHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COEIMHEHUI MO
dbopMynaM, BHJI XUMHYECKOW CBSI3U (KOBaJeHTHasl, MOHHAs, MeTalIn4yeckas) B
HEOPTaHMYECKUX COCAMHEHUSX, 3aps] MOHA 10 XUMHUYECKOW (opMyJie, XapakTep Cpelsl B
BOJHBIX PAaCTBOpaX HEOPraHUYECKHX COCIUHEHHUM, THUIN KPUCTAUIMYECKON pEIIETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbich [lepuonnueckoro 3akona J[. . MenaeneeBa u J1€eMOHCTPUPOBATh €ro
MMOHMMAaHUE: OINHUCHIBATh M XapaKTepu30BaTh TabmuuHyio Gopmy Ileproauueckoil cucTeMsl
XUMHUYECKUX DIEMEHTOB: pa3inuyaTh TMOHATUS «TJIaBHasg mnoarpynna (A-rpynma)» u
«mmobounast moarpynmna (b-rpynma)», waibie U  OOJBIIME TEPHOIBI, COOTHOCHUTH
0003HaUYeHUsI, KOTOpblE HMEIOTCA B  IEPUOJMWYECKOM Tabnuie, C  YHUCIOBBIMU
XapaKTePUCTHUKAMU CTPOSHHS aTOMOB XMUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, olriee
YHCIIO SJEKTPOHOB M paclpefesieHue HX IO AJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COEIMHEHUI B Ipejiesax MalbIX
MEPUOJIOB U TJIABHBIX MOJATPYIII C YUETOM CTPOCHHUS X aTOMOB;

KJIaCCU(UIUPOBATh XUMHUYECKHE D3JIEMEHTbI, HEOPraHMYeCKHWE BEIECTBA, XHMHUYECKHE
peakuuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY 3D PexTy,
0 U3MEHEHHIO CTETIeHEH OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE U CICUPUIECKUE XUMUYECKUE CBONCTBA MIPOCTHIX U
CIIOHBIX BEIIECTB, MOATBEpP)KIAas ONUCAHUE IPUMEpPaMU MOJEKYISIPHBIX U HOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN;

COCTABJISITh YPaBHEHHUS JIIEKTPOJIUTUUYECKON JMCCOIMALMU KHUCJIOT, IIEJoYed U CoJjel,
MOJIHBIE M COKpalIEHHbIE YypaBHEHUS pEaKIUil MOHHOTO OOMEHa, ypaBHEHHUS peaKIuii,
MOATBEPKIAIOIIUX CYIIECTBOBAHME T'€HETUYECKOW CBS3M MEX]Y BEIECTBAMHU Pa3IMYHbIX
KJIACCOB;

packpblBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIMHA  MOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B pa3JIMYHBIX YCIOBHSIX;



® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIO
XMMHYECKOI0 3JIEMEHTa M0 (OopMyJie COEUHEHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKIuH;

e coOuoJaTh MpaBUIIa MOJb30BaHU XUMHUYECKON MTOCYI0H U J1aOOpaTOpHBIM 000pYyJOBaHUEM,
a TaKKe IMpaBwia OOpalleHUs C BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSAMH 10
BBIMOJIHEHUIO J1a0OpPaTOPHBIX XHUMHYECKHX ONBITOB IO TMOJYYCHHIO M COOMPAHHIO
ra3000pa3HbIX BEIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

® [POBOJUTH PEAKLHUH, IOATBEPKIAIOIIME KAdeCTBEHHBIM COCTAaB pPa3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IIYTEM XJIOpUI-, OpoMua-, HOAUN-, KapOoHaT-, dpocdaT-, CUIUKaT-,
cynb(ar-, TUIPOKCUA-UOHBI, KAaTHOHbl AaMMOHHUS M MOHBl M3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAaX HEOPIAHUYECKUX BEIIECCTB;

® IIPUMCHATb OCHOBHBIC OIEpAllMM MBICIUTEIBHON JACATEIbHOCTH — aHalu3 M CHUHTES,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIINIO, BBISBICHUE NPUYMHHO-CIICACTBEHHBIX CBSI3EH —
JUIL U3Yy4YCHHUsS] CBOMCTB BEILECTB U XUMHUYECKMX PEAKUUH, €CTECTBEHHO-HAYYHbBIE METOJBI
NO3HaHUs — HaOJIOJEHHE, H3MEpeHHe, MOJCIUPOBAaHHE, HKCHEPUMEHT (peasibHbli U
MBICJICHHBIN ).

Opraﬂmaunﬂ HpOeKTHOﬁ H HCCJIe0BATEIbCKOM AeITeJIbHOCTH Yualmuxcs

[TpoekTHas uccienoBaTenbcKas eI TEIbHOCTh YUallluXcsl IPONKCcaHa B CTaHAapTe 00pa30BaHusl.
IIporpaMMBbl Bcex LIKOJIBHBIX IPEIMETOB OPUEHTHPOBAHbI HA JAHHBIN BUJ neATenbHOCTH. [IpoexTHas
NESTENIbHOCTh yYalllUXCsl CTAHOBUTCS BCEe 0oJiee aKTyallbHOM B COBpeMEeHHOM mnenaroruke. 1 sto He
cllyyailHO, BeJlb MMEHHO B IPOLIECCEe MPABUIBHON CaMOCTOATEIbHOM pabOThl HAJl CO3/1aHUEM IIPOEKTa
aydme Bcero QopMmupyeTcs KylbTypa YMCTBEHHOTO Tpyda YYCHHKOB. A  TIOBCEMECTHas
KOMIIBIOTEPHU3ALMsl TT03BOJISIET KAKIOMY YUUTEN0 0ojiee TBOPUYECKH MOAXOJUTh K pa3paboTKe CBOMX
YPOKOB, a Takxe cielaTh 00pa30BaTeNbHBIA Tporecc Oojiee WHTEPECHBIM, PAa3HOOOPAa3HBIM U
COBPEMEHHBIM.

NHcTpyMEHTOM  JOCTMKEHMSI IJIAHUPYEMBIX JIMYHOCTHBIX, METAlpeIMETHBIX M IPEeAMETHBIX
pe3yabTaTOB SBISIIOTCA YHHMBEpCalbHble ydeOHble AeUCTBUS. D(P(PEKTUBHBIM METOJAOM CHUCTEMHO-
JeSITeIbHOCTHOTO MOJIXO/a SIBJIAETCS IPOEKTHAs ACSITEIbHOCTD.

[IpoekTHast 1eATENBbHOCTh SABJISETCS YaCThIO CAMOCTOATENIbHOM paboThl yuyanuxcs. KauecTBeHHO
BBITIOJTHEHHBIN MTPOEKT — 3TO MO3TAITHOE IJIAHUPOBAHUE CBOUX JIEUCTBUMN, OTCIEKUBAHHUE PE3YIbTATOB
cBoeit paboTel. IIpoekT — BpeMeHHas IiesieHanpaBiIeHHas JAeATebHOCTh Ha MOJTY4YeHUE YHUKAIBHOTO
pe3yibTarta .

Ilenb NpPOEKTHO-UCCIIENOBATEIBCKON JEATENBHOCTH ydaumuxca B paMmkax HoBelx PI'OC:
(dhopMHUpOBaHNE YHUBEPCAIBHBIX YU€OHBIX AeHCTBUM. VCMOIp30BaHNe TPOEKTHO-UCCIIEI0BATEIHCKOM
NeSITeNbHOCTH Ha YpOKaX M BO BHEYPOUHOM JAEATENIBHOCTU SBISETCS CPEICTBOM (POPMHUPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUI, KOTOPBIE B CBOIO OUEPE/Ib:

e o0ecrneynBaroT yyaleMycst BO3MOKHOCTb CAMOCTOSITEIIbHO OCYIECTBIATh JEATEIbHOCTh YUEHUS,

® CTaBUTh Y4eOHBIC LENM, HUCKATh M HCIIOJB30BaTh HEOOXOIMMBIE CPEACTBA U CIIOCOOBI HUX
JOCTUKEHMUS,

® yMeTh KOHTPOJUPOBAThH U OLIEHUBATh YUEOHYIO JESITEIbHOCTD U €€ Pe3yNbTaThl;

® CO3JAIOT YCJOBUS Pa3BUTHUS JIMYHOCTH U €€ CaMOpeau3alliid Ha OCHOBE «yMEHMS YUUTHCS» U
COTPYJHHUYATH C B3POCIBIMUA U CBEPCTHUKAMH.
YMeHue yuurnes

e o0ecrneynBaeT JUYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY 00pa30BaHHUIO, BHICOKYIO COLUMAIbHYIO U
poeCCHOHATTbHYI0 MOOMIIBHOCTB;

e 00ecrneynBaroT yCIENIHOE YCBOEHUE 3HAaHUM, YMEHHI U HaBbIKOB,;



e (opmupoBaHUE KapTUHBI MUPA, KOMIIETEHTHOCTEH B JIF000H MpeMETHOM 00JIaCTH TTO3HAHMUS.
K Ba)XHBIM MOJIOKUTEIEHBIM (paKTOPAM MPOSKTHOM EATEILHOCTH OTHOCSTCS:

¢ [IOBBIIICHNE MOTUBALUY YYaIUXCS IIPU PELLICHUU 3a]1a4;

® DPa3BUTHE TBOPUYECKUX CHOCOOHOCTEH;

® CMEICHHE AKILEHTa OT MHCTPYMEHTAIBHOI'O IIOIX0/1a B PEIICHUH 3a]]a4 K TEXHOJIOTUYECKOMY;

e (opMHUpPOBaHHE UYBCTBA OTBETCTBEHHOCTH;

® CO3JaHME YCIOBUH JJI1 OTHOLICHUNM COTPYJHUYECTBA MEXKAY YUUTEIIEM U yJaIUMCH .
OcHOBHOW NpuHIMII PabOTBl B  YCIOBUSAX IPOEKTHOW JEATENILHOCTH —  OIepekarolee

CaMOCTOSITENIbHOE 03HAKOMJICHHE MIKOJIBHUKOB C Y4eOHBIM MAaTEpHAIOM U KOJJIEKTUBHOE OOCYXKIEHUE
Ha ypoKax MOJYYEHHBIX PE3yJIbTaTOB, KOTOPbIe 0(POPMIIIOTCS B BUE ONpPECIeHUN U TeopeM. B aTom
cllydae ypOK TMOJIHOCTBIO YTPauyMBaeT CBOHM TPAJAUIIMOHHBIC OCHOBAHUS W CTAHOBUTCS HOBOU (hOpMOit
OOUICHMS YUUTENS M YYalUuXcsl B IJIaHE MPOU3BOJICTBA HOBOT'O Ui YUEHUKOB 3HAHUA.

Tumnel 3agaHuil, IpeaaraeMbIX y4eHUKaM B XOJI¢ MPOCKTa:

® [paKTUYCCKUE 3aMaHusi (M3MEpPEHHs, YCPUYCHHS C IIOMOIIBI0 YEPTSIKHBIX HHCTPYMEHTOB,
paspe3anusi, CrubaHusi, PUCOBAHHUS U JIP.)

® MPaKTUYCCKHUE 3a/aYU — 33J]a4H MIPUKIIAJHOTO XapaKTepa;

e poOJeMHBIE BONPOCHI, OPUEHTUPOBAHHBIC HA (POPMHUPOBAHWE YMECHHH BBIIBUTATH THUIIOTE3BI,
OO0BSCHATH (haKThl, 000CHOBBIBATH BHIBO/IBI;

® TEOPETHUYECKHE 3a/IaHUs Ha IMOMCK U KOHCIIEKTHPOBaHHE MH(OPMALIMHU, €€ aHaJIU3, 0000IIEeHHE U
T.IL;

® 33J1a4M - COBOKYITHOCTb 33/IaHUI Ha MCIIOJIb30BAHKUE OOIUX JUIsl HUX TEOPETUYCCKUX CBEIICHUH.

OcHOBHbIE 3Talbl OPraHU3aK IPOEKTHON JEATEIbHOCTH YUALIUXCH .

1. IoaroroBKa K BHIOJHEHUIO MTpoekTa ((popMupoBaHue TPy, BeAaYa 3aqanuid. Beioop Tembl
U 1eliell MpOeKTa; ONpeAeTeHHe KOJIMYEeCTBA YYAaCTHHUKOB IPOEKTa). Yualiuecss o0CYyXJIaroT
TEMy C Y4MTEIEeM, I[OIY4aloT MpU HEOOXOAUMOCTH JOMOJHUTENbHYI0 HH(OpMALHIO,
YCTAQHABJIMBAIOT LEIHU: YYUTEIb 3HAKOMHUT YYAIIUXCA C CYTbIO HPOEKTHOM JesTeIbHOCTH,
MOTHBHPYET YUaAIIUXCsI, TOMOTAET B TOCTAHOBKE IEJIEH.

2. IlnanmpoBanue paboThl  (pacmpeenceHHe  OOS3aHHOCTEH,  ONpeAeleHHe  BpPEMEHHU
UHAUBUAYAJIbHON pabotbl). OrmnpeneneHue MCTOYHMKOB HHQPOpPMAIMM; IUJIAHUPOBAaHUE
croco0oB cOopa M aHaiu3a WHGPOpPMALUU; IUIAHUPOBAHME HTOTOBOIO MPOAYyKTa ((POpMBI
MIPEJICTaBIICHUS PE3YNIbTaTa): BBITYCK Ta3eThl, YCTHBIA OTYET C AEMOHCTPALMEl MaTepHallOB U
JPYTUX; YCTAHOBJIEHUE KPUTEPHEB OLIEHKU Pe3yJIbTAaTOB; pacipeieneHue o0s3aHHoCTel cpeau
YJICHOB KOMAaHJbI: y4Yaluecs BhIPa0daTHIBAIOT TUIAH JACHCTBHIA;, YYHTENb TNpEAaract HIeH,
BBICKa3bIBAET MPEJIIOJIOKEHUS, ONIPEEIIIET CPOKHU PaOOTHI.

3. HccienoBanue: ydJammecs OCYHIECTBISIOT MOWUCK, OTOOp M aHaIW3 HYKHOW HH(MOpMAIHNH;
HKCHEPUMEHTUPYIOT, HAXOAT MYTH PELICHUs] BOZHUKAIOIIUX MPo0IeM, OTKPHIBAIOT HOBBIE IS
ceOst 3HAHMSI, YYUTETh KOPPEKTUPYET X0 BBITTIOITHEHUS paOOTHI.

4. O06o01meHne pe3ylbTaTOB: yyaluecs: 0000IA0T MOIy4eHHYI0 HH(pOopMaIHio, GopMyIHpyIOT
BBIBOJIBI 1 O(OPMIISIOT MaTepHal I TPYIITOBON MPE3eHTAINH.

5. IlpeseHTanmsi (OTYET KaXJOH TpyNmbl MM Yy4YEHHKA OCYILECTBIISETCS MO OKOHYAHUH
MIPOEKTA).

6. OueHka pe3yabTaTOB MPOEKTHOM JEATEIBHOCTH U MOJBEIACHHUE WTOTOB. KaXIbI YYEHHMK
OLICHHMBAET XOJ M Pe3ylbTaT COOCTBEHHOM NEATEILHOCTH B IpyIIe, Kaxaas pabouas rpymnmna
OLIEHUBAET JIEATEIbHOCTh CBOMX YYAaCTHHKOB, YYHMTEIb OLEHHMBAET JCATEIbHOCTb Ka)KIOTrO
YUEHHKA, TOIBOIUT UTOTH TIPOBEIEHHON YJYalIMMHCS Pa0OThI, OTMEUAET YCIIEXH KaXKIOTO.

BbpInyCKHUK Hay4YuTCH:



IUTAHUPOBATh U BBINOJHATH Y4eOHOE HCCelOBaHHE M Y4YEOHBIH NMPOEKT, MCIOJIB3YS MOMAEIH,
METOJIBI ¥ TPHEMBI, aJIEKBaTHBIC HCCIIEyeMOil podiieme;

BBEIOMPATH M HCIIOJI30BATh METO/IbI, PEJIEBAHTHBIC PACCMAaTPUBAEMOM MTPoOIIeMe;

pacro3HaBaTb U CTaBUTh BOIIPOCHI, OTBCTHI HAa KOTOPBIC MOT'YT 6BITL MOJIYYCHBI IYTEM HAY4YHOI'O
HUCCIICAOBaHUA, OT6I/IpaTL aICKBAaTHBIC MCTOJbI UCCIICJOBAaHUA, (bOpMy.HI/IpOBaTB BBITCKAIOIIINE U3
WCCIICIOBAHHMSI BEIBO/IBL;

HCIIOJIb30BATh TAKHUC MATCMATHYCCKUC MCTOAbI W IIPUCMBI, KaK a6CTpaKL{I/IH n uacajin3anud,
JI0Ka3aTeNbCTBO, JOKA3aTEIbCTBO OT MPOTUBHOTO, TOKA3aTEIBCTBO 110 aHAIOTHUH, OIPOBEPIKEHUE,
KOHTPIPUMEDP, WHAYKTHBHBIE M JICAYKTUBHBIC PACCYXICHHS, IOCTPOCHHE W HCIOJIHCHUE
QJITOPUTMA;

WCIOJIb30BaTh TAaKUE €CTECTBEHHOHAYYHBIC METOJBI M TPUEMbI, KaK HaOJIIOJICHHE, MMOCTaHOBKA
POOJIEMBI, BBIJBIDKEHUE «XOPOIIEH THUIIOTE3bI», IKCIIEPUMEHT, MOJICITUPOBAHHE, TCOPETUICCKOE
000CHOBaHWE, YCTAaHOBIICHUE TPAHUI] IPUMEHUMOCTH MOJIEIIH/TCOPUH;

UCIIOJIB30BaTh HEKOTOPHIE METOJbl MOJNYYCHHS 3HAHWH, XapaKTepPHbIC ISl COIHAIBHBIX H
HUCTOPHYECKUX HAYK: MOCTAHOBKA MPOOJIEMBI, ONPOCHI, ONMCaHKUEe, OOBSICHEHHE, MCIIOIb30BaHUC
CTaTUCTUYCCKUX NAHHBIX, HHTCPIIPETAA (1)aKTOB;

SICHO, JIOTUMHO ¥ TOYHO H3JIaraTh CBOK TOYKY 3PCHHS, HCIOJIb30BATh S3bIKOBBIC CPEJICTBA,
aJIcKBaTHBIE 00CYXAaeMoil mpoodiieme;

oTnyaTh (GaKThl OT CYXJICHWUH, MHEHUH M OICHOK, KPUTUYCCKH OTHOCHTBCS K CYKICHHSM,
MHEHHSIM, OLIEHKaM, PEKOHCTPYUPOBATh KX OCHOBAHUSI;

BUACTH W KOMMCHTHPOBATH CBA3b HAYYHOI'O 3HAHUA W LCHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX
CY’KJICHUH IIPU NIOJIyYEHHUH, PACIIPOCTPAHEHNUH U IPUMEHEHNN Hay4YHOI'O 3HaHUS.

Bbmycmum noJiydum 603MO)NCHOCHb HAYUUMbCA?

CAMOCMOSIMENbHO 3A0YMblEAMb, NIAHUPOBAMb U BbINOJHAMb YUeOHOe UCCed08anue, YUeOHbll U
COYUANBHBIIL NPOCKN;

UCNONIBL3068aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONIBL306AMb  HEKOMOpble Memoobl NOAVYeHUs 3HAHUU, XAPAKmepHvle Ol COYUAIbHLIX U
UCTNOPUYECKUX HAYK. AHKEeMUPOsaHue, MOOeauposanue, NOUCK UCOPUYECKUX 00pa3y08;
UCNONb306AMb  HEKOMOPble  NpUemMbl  XYOOICECMBEHHO20 — NO3HAHUSL ~ MUPA.  YelOCMHOE
omobpadiceHue Mupa, 00PA3ZHOCMb, XYOOHCECMBEHHBIU BbLIMbICEN, OP2AHUYECKOe eOUHCMBO
0buje2o, 0cobeHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATILHOCTDL,

YeNeHanpasienHo U OCO3ZHAHHO PA38UBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, OC8AUBANDb
HOBble S3bIKO8ble CPeOCmEd;

0CO3HABAMb CB0I0 OMBEMCMBEHHOCMb 3a O0CMOBEPHOCHb NOJYYEHHbIX 3HAHUL, 3d KAYeCmeo
BbINOJIHEHHO20 NPOEKMA.



TEMATHYECKOE IINTAHUPOBAHUE

HeneBoii mpuoputrer Ha ypoBHe OQOQO: co3maHue OJArONMPUATHBIX YCIOBUH ISl Pa3BUTHS
COUAJIBHO 3HAYUMBbIX OTHONIEHUN IKOJHLHUKOB ", IIPEIKAC BCCTO, HCHHOCTHBIX OTHONICHUH:

1. Kk ceMbe Kak IJaBHOW OMOpPE B KU3HU YEJIOBEKA U HICTOUHUKY €TI0 CUACThS;

2. K Tpyay Kak OCHOBHOMY CHOCOOY JOCTHIKEHHs >KM3HEHHOTO OJaromoiyyusi 4eioBeKa,
3aJI0Ty €ro YCHEIIHOTO NMPO(eCCHOHATBHOIO CAMOOMPEICIICHUS U OIIYIIEHUS YBEPEHHOCTH
B 3aBTPALIHEM JHE;

3. K CBOEMY OTEUYeCTBY, CBOeHl Mayioil u Oonbuioil PoguHe kak MecTy, B KOTOPOM YEJIOBEK
BBIPOC U IIO3HAJI IIEPBBIE PAJOCTH U HEYJaul, KOTOpas 3aBelllaHa eMy MPEAKaMU U KOTOPYIO
HYKHO o0eperars;

4. X mnpupoie Kak MCTOYHMKY JKM3HM Ha 3eMmile, OCHOBE CaMOro €€ CyIIECTBOBaHMUS,
HYKJAIOIeHcs B 3aIIMTE ¥ MOCTOSIHHOM BHUMAHUH CO CTOPOHBI YEJIOBEKA;

5. K MHUpY Kak IJIaBHOMY NPUHIIUITY YEJIOBEYECKOTO OOILIEKUTHS, YCIOBUIO KPENKOH APYyKOBbI,
HAJTOKMBAHUIO OTHOLIGHWM ¢ KojuleraMu 1o pabore B OyaylmeM U CO3JaHUIO
OIaronpusATHOIO MUKPOKJIMMATa B CBOECH COOCTBEHHOM CEMbE;

6. K 3HAHUSAM KaK MHTEJUIEKTYyaJlbHOMY pecypcy, obecreunBaroniemMy Oyayiiee yenoBeka, Kak
pe3yJibTaTy KpOIOTIMBOrO, HO YBJIEKATEIIbHOTO YYEOHOI O TPYAa;

7. K KyJabType Kak JyXOBHOMY OOrarcTBy oOIIeCTBAa U Ba)XHOMY YCIIOBHIO OIILYIIECHUS
YeJIOBEKOM IIOJHOTBI IPOKMBAEMOM JKM3HM, KOTOpPO€ JalOT €My 4YTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUECKOE CAaMOBBIPAKEHUE;

8. K 340pOBBIO KaK 3aJIOTY JIOJITON M AaKTUBHOMW KHU3HH YEIIOBEKA, €T0 XOPOIIET0 HACTPOCHUS U
ONTUMHUCTUYHOTO B3IJIsI/1a HA MHP;

9. K OKpYXalOIIMM JIIOJSIM KaK Oe3yCIOBHOW M aOCONIOTHON LIEHHOCTH, KaK PaBHOIPABHBIM
COLIMAJIbHBIM TAapTHEPaM, ¢ KOTOPHIMH HEOOXOAMMO BBICTpauMBaTh J0OpOKEIaTeIbHbIE U
B3alMOIIO/JIEP/KUBAIOIIME  OTHOLIEHHUS, JalollMe YEeJOBEKY paaocTh OOUIeHHS U
MO3BOJISIIONINE U30eraTh YyBCTBA OJIMHOYECTBA;

10.x camum cebe Kak Xxo03s€BaM  CBOGH  CyAbOBI, CaMOOIPEACTSIONIUMCS U
caMOpealIn3yIOLUMCS JINYHOCTSM, OTBEYAIOIINM 32 CBO€ COOCTBEHHOE OyayIIee.

dopmupyemble
HaumenoBanue
COLHAIBHO DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3eyioB U TeM KosnunuectBo
3HA4YUMBbIe, o0pa3oBaTe/bHbIE Pecypchl
NMPOrpaMMmblI 4acoB
LIEeHHOCTHBbIE
oTHouieHus (Ne)
Pa3nen 1. BemecTBo 1 XMMH4eCKHe peaKkunu

[ToBTOpeHue n 2,6,9,10

yriayOneHue 3HaHUM 5 bubnmnoreka HOK

OCHOBHBIX Pa3JIelIOB https://m.edsoo.ru/7f41a636

Kypca 8 kiacca

OCHOBHBIE 2,6,9,10

but6mmorekxa [IOK
3aKOHOMEPHOCTH 4

XUMUYECKHUX PeaKni

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



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

DNEeKTPOIUTHYECKAS
JUCCOITHAIINSL.
XUMUYECKUE PEAKIIUU B
pacTBopax

2,4,5,6,8,9

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Pa3zgen 2. HeMeTaJIBI M UX COCAUHEHUS

OO0m1as XxapakTepucTUKa 2,4,5,6,8,9,10
XUMHUYECKHX AJIECMEHTOB 4 Bubmmorexa HOK
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anoreHsr
OO0mas xapakTepuCTHKa 2,4,5,6,8,9,10
XUMHUYCCKHUX 3JICMCHTOB 6 Buonuoreka HOK
VIA-rpynmesl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO61as xapakTepuCTHKA 2,4,5,6,8,9,10
XHMHUYECKHX AJICMCHTOB 5
bubnunoteka IHOK
VA-rpynmsl. A30T, 7
Py https://m.edsoo.ru/7f41a636
dbocdop u ux
COCTMHCHUS
OO6m1as xapakTepucTuka 1,2,3,4,5,6,7,8,
XHMHUYECKHX AJICMCHTOB 9,10
IVA-rpynmel. Yriaepon u 8 Bubmorexa LIOK

KpPEeMHUN U UX
COEIMHEHUS

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

Pa3zgen 3. MeTa/iIbI M UX COeIUHEHU ST

OO01ue cBOHCTBA
METAIUIOB

Baxneime MeTauibl 1
UX COCTUHEHUSI

4

16

2,4,5,6,8,9 bubmmnoreka IIOK
https://m.edsoo.ru/7f41a636
214/516/819 BI/I6J‘II/IOTGKa HOK

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

Pa3nes 4. Xumus n okpy:kapomas cpeaa

BermiectBa 1 MaTepuab 3 1,2,3,4,5,6,7,8, Bubmuoreka [[OK
B JKU3HU YeJI0BeKa 9,10 https://m.edsoo.ru/7f41a636
1,2,3,4,56,7,8, PBubmuorexa [JOK
P
C3CPBHOC BpeMit 3 9,10 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB IIO 68

[TPO'PAMME



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
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HNOYPOYHOE IINTAHUPOBAHMUE (KTII)

Ne Jdomamnee
Mara Tema ypoka
n/n 3aJaHue
03.09 [lepuonnueckuii 3akoH. [lepuonuueckas
1. cUCTEMa XUMHUYECKUX dy1eMeHToB [l 1. §1
Menneneena
05.09 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB 3
10.09 Krnaccudukanus 1 HOMEHKIATypa
3 HEOPTaHUYECKUX BEUICCTB 3
12.09 Buael XUMHUYECKO# CBSI3U U THUIIBI
4 KPUCTAIINYECKUX PEIIETOK 3
17.09 KonTponbnas padora Nel no teme «IloBTopenue
5. W yriryOJieHue 3HAaHUH OCHOBHBIX Pa3JIelioB 3agaHue B TeTpaau
Kypca 8 kiacca»
19.09 Kiaccudukanus XuMHIECKUX PEAKIIUK 110
6. pa3IMYHBIM PU3HAKAM 32
24.09 [ToHsITHE O CKOPOCTH XMMHUECKOHN pPEAKIIUH.
7. [IoHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX §3
peaKnusx
26.09 [TonsaTre o xuMnuyeckom paBHOBeECHH. DPaKTOPHI,
8. BITUSIIOIIUE HA CKOPOCTh XUMHUYECKOUW PEaKIuu 1 §3
TTOJIO)KCHUE XHMHUYECKOTO PAaBHOBECHS
0. 01.10 OKHCIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 3ajaHue B TeTpaam
03.10 Teopust 3MEKTPOTUTHUSCKOMN TUCCOIHAIINY.
10. CunpHbI€ U clla0dble AJIEKTPOJIUTHI ¥4
11. 08.10 HonHble ypaBHEHUS peakUi §5
10.10 XUMHYECKHE CBOMCTBA KMCIOT M OCHOBAHUI B
12. CBETE MpeACTaBIECHUN 00 dMEKTPOIUTHUECKOM §6,7
JTUCCOIIUAITUT
15.10 XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13. MPpEeACTaBICHUIN 00 AIEKTPOTUTHUECKON §8
JUCCOIUAITUT
14. 17.10 [TonsTHEe O TUIPOIU3E COMet §9
22.10 [TpakTuueckas pabora Ne 1. «Pemienue
15 AKCIIEPUMEHTATBHBIX 33124 34-9
24.10 KontponbHas padota No2 o teme
16. «DNEKTPOTUTHYECKAS TUCCOITHAITHS. §4-9

XUMHUYECKUE PEAKIIUU B PACTBOPAX)




17.

18.

2 yeTB
07.11

12.11

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

OO01as xapakTepUCTHKA raJOreHOB.
XUMHUYeCKUE CBOWCTBA HA MPUMEpPE XJI0pa

§4-9

§10-11

19.

14.11

Xnoposogopona. CossiHas KMCII0Ta, XUMUUYECKUE
CBOMCTBA, MOJIy4YeHHUE, MPUMEHEHUE

§12

20.

21.

22.

19.11

21.11

26.11

[IpakTrueckas padota Ne 2 o Teme
«IIonmydeHue CONTHON KUCIOTHI, U3y4CHUE €€
CBOMCTB»

BerunciieHus mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, €CII OJIMH U3 PEarcHTOB JIaH B
n30bITKE

OO6mas xapakrepucTuka 31emMeHToB VIA-
TPYIIIIBI

§10-12

3agaHune B TeTpaau

§13

23.

28.11

AnnorponHsle MOAU(UKALIUU CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHU B IPUPO/IE.
XHWMHYECKHUE CBOMCTBA CEPBI

§13

24,

25.

03.12

05.12

CepoBoaopoj, cTpoeHue, (hu3ndecKue u
XUMHUYECKHE CBOMCTBA

Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U
XUMHYECKHE CBOICTBA, MPUMEHEHHE

§14

§15

26.

27.

10.12

12.12

XHMMHUYECKHUE PEAKINH, JIEKALUE B OCHOBE
MIPOMBIIIJICHHOTO CTII0C00a MOTy4YeHUs CEPHOM
KHUCIOThl. XMMHUYECKOE 3arpsi3HEHHUE
OKpY’KaroIlel cpesibl COeIMHEHUSIMU CEpBHI.
IIpogheccuu, ceéazannvie ¢ npouze00cmeom
cepHou Kuciomul. Bauanue npouzsoocmea Ha
300p08be COMPYOHUKOS.

Briuucnenue mMaccoBoil 1011 BbIX0OAa NPOAYKTA
peakuuu

§15

3afaHuve B TeTpagm

28.

17.12

OO6m1as xapakTepucTuka 3J1eMeHTOB V A-
rpynmbsl. A30T, paclpoCTpaHSHHE B IPUPOJIE,
(u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA

§16

29.

30.

19.12

24.12

AMMHaK, ero Gu3n4ecKue 1 XMMUYEeCKHe
CBOMCTBA, NOJIYYEHUE U IPUMEHEHUE

[IpakTuyeckas padora Ne 3 o Teme
«[lony4yenne aMMuaka, U3y4eHHUE €ro CBOMCTBY

§17

Crp.94

31.

26.12

A30THAas KUCoTa, €€ (u3nuecKue U XUMUYeCKue
CBOICTBa

§18

32.

3 yerB
09.01

Hcnonp30BaHNne HUTPATOB U COJIEH aMMOHHSI B
KauecTBE MUHEPAIbHBIX YI00pEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPY KaIoIel cpebl

§18




COCOAMHCHUAMU a30Ta

14.01 dochop. Oxcua pochopa (V) u dpochopnas
33. KHCJIOTa, GU3UMYECKUE U XUMHUYECKUE CBOMCTRBA, §19
MOJIy4eHue
16.01 Hcnonb3oBanue ¢hocdaToB B KauecTBE
34. MUHEpAIbHBIX YA0O0peHuid. 3arpsa3HeHne §19
MIPUPOIHOM cpenbl hochaTaMu
21.01 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE,
35. (du3nUecKre U XUMUYIECKIE CBOHCTBA 320
23.01 Oxkcupl yriaepojaa, ux GU3nIecKue u
36. XMMHUYECKHE CBOMCTBA. DKOJOTMYECKUE §21
po0JIeMBl, CBI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37. 28.01 VYronbHas Kuciaora u €€ cou §21
30.01 [IpakTuueckas padora Ne 4 no teme "lIlonyuenue
38. yriaekucnoro rasa. Kauectsennas peakuus Ha Tp.115
kapOoHaT-uoH"
04.02 [TepBoHavabHBIC TOHATHS 00 OPTAaHUYECKUX
39. BEIIECTBaX KaK O COCUHEHHX yIiiepo/ia §22-23
40. 06.02 Kpemunii u ero coeiuHeHUs §24-25
11.02 [IpakTuueckas padora Ne 5. Pemenue
41, SKCIEPUMEHTAIIbHBIX 337124 110 TEME 3afaHue B TeTpaam
«BaxHenume HeMeTaJuIbl U UX COEIUHECHUS»
13.02 KontponbHas pabora Ne3 o teme «Baxuneiimne
42. HEMETAIIJIbl U UX COCTMHEHUS 310-25
18.02 OO6mas xapakTepuUCTHKa XUMUYECKUX AJIEMEHTOB
— MeTayuioB. Mertannudeckas CBsI3b U
43. MeTaJT4ecKasi KpUCTaNIMYecKasi peeTKa. 328
du3nyecKue CBOMCTBA METAJIIIOB
20.02 XUMUYECKUE CBOWCTBA METAJIJIOB.
44, DNEKTPOXUMHUUECKUN Psiji HAlPsLKEHUN §29
METaJJIOB
25.02 OO6mue criocoOb! momydeHuss MeTauioB. CIIIaBblI.
Brrurcnenus o ypaBHEHUSIM XHMHYECKHUX
45, . §29,36
PEeaKIvii, €CITi OJMH U3 PEeareHTOB COJCPKHT
MIPUMECH
46. 27.02 [TonsaTHE O KOPPO3UM METAIIIIOB §35
47. 04.03 [len04HbBIE METaALIBI §30
48. 06.03 OKcuIbI ¥ THIPOKCHUIBI HATPUS M KaTUs §30
11.03 [IlenoyHO3eMENBHBIE METAIIBI — KaJIbLUI U
49. . §31
Maraui
50. 13.03 Baxueiime coeqUHEHNUA KAIBIIUA §31




51. 18.03 OO0o01eHue 1 cucreMaTu3alys 3HaHUN §28-31
52. 20.03 JKécTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHECHHS §32
4 yeTB [TpakTuueckas padora Ne 6 mo Teme "KEcTkocTh
53. . " Ctp.166
03.04 BOJIbI ¥ METO/IbI €€ yCTpaHEHUS
54, 08.04 AmnroMuHui §33
55. 10.04 AmdoTepHbIe CBOWMCTBA OKCHA U THPOKCHIA §33
56. 15.04 Keneso §34
17.04 Oxkcupl, TusipokcuIbl U conu xkenes3a (1) u
57. §34
xenesa (1)
58. 22.04 O0001IeHre U cucTeMaTh3alus 3HaHUi §33-34
24.04 [IpakTrueckas padota Ne 7. Perenue
59. SKCIEPUMEHTAIBHBIX 3a7]a4 10 TEME Crp.177
«BaxkHeie MeTauibl U UX COCTUHCHUS
29.04 Boruncnenus no ypaBHEHUSIM XUMHUECKUX
peaKuii, eClii OJIUH U3 PEarcHTOB JIaH B
60. 3agaHue B TeTpaam
M30BITKE WM COACPIKUT MPUMeCH. Brrarcienus
MacCCOBOM JIOJIM BBIX0/Ia TIPOJIYKTA PEAKIIUU
61. 06.05 OG6o0mmenne 1 CUCTeMaTH3anus 3HAHUH §28-36
13.05 KonTponbnas padota Ne4 o teme «Baxneiiue
62. §28-36
METaJUIbl U UX COCITMHCHUS
63 15.05 BemectBa 1 Mmatepuansl B TOBCEIHEBHOM KU3HU 39
' YeloBeKa 3
64. 20.05 XUMHYECKOE 3arpsi3sHEHUE OKPYIKAIOIIEH Cpebl §37
22.05 Ponb xuMuM B pelieHnH SKOJIOTHUECKUX
65. §38

npobiem

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 65




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UIAA YYEHUKA

I'abpuensa O.C. OctpoymoB W.I. CnagkoB C.A. Xumma. 9 kmacc. VY4eOHHK.
«[Ipocsemenuey, 2019-2021.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.I'abpuenan O.C. Ypoku xumuu B 9 knacce: KH. nns yuurens. — M.: IlpocBenienue,
2019.

2.CeepmioBa H.J[. Xumus. Dxcnpecc-auarnoctuka.—M.: Jk3amen,2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

PlwinN

http://www.drofa-ventana.ru




