MMWHUCTEPCTBO ITPOCBENIEHN POCCUMCKOM ®EJEPALINN
MuHucTepcTBO 00111€r0 U npodeccuoHanbHOro oopasoBanust PocTtoBckoil o0nacTu
VYnpasnenue odpazoBanusi Pocrosa-na-J{ony

MAOY «JIuneit Ne 11»

«Paccmompenon «Coznacoeano» «Ymeeporcoeno»
Ha 3acegannu MO Ha 3acenanuu HMC | upekrop MAOY «JIuneit Nel 1»
IIporokomn Ne 1 [Iporokomn Ne 1 [ToraTtyesa B.O.
ot 15.08.2025 ot 28.08.2025 [Tpukaz Ne544 ot 30.08.2025
ITpencenarens MO [Ipencenarens HMC
bysn P.H. Maiibopona T.A.

PABOYAS ITPOT'PAMMA

(ID 8645968)

XUMUA

Yuurteab: ManoJga T.A.

Knacc: 9 «B»

(npeomem)
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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOIO OOIIET0 OOpa30BaHUSI COCTABJICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTelbHOI MPOrpamMMbl OCHOBHOTO OOIIEro
oOpaszoBanus, mnpexactaBieHHbix B OI'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOU paboueit
MPOrpaMMbl BOCTIMTAHHUS U C Y4ETOM KOHLEIMIMU IMPENoJaBaHusi yueOHOro mpeamera «XuMUs» B
o0Opa3oBaTeNIbHBIX opranm3ausax Poccuiickoit denepamnum.

[TporpamMma 1o XxuMuH JaéT MPEJCTABICHUE O ENIX, 00Iel cTparern 00ydeHUs, BOCITUTAHUS
U pa3BUTHS OOYYAIOIIMXCS CpPEICTBaMU Y4eOHOTO TIpeaMeTa, YCTAaHABJIMBACT O00sS3aTeIbHOC
MPEAMETHOE COJIEPKaHKE, MPEyCMATPUBACT PACTIPEACIICHUE €T0 0 KJIacCaM M CTPYKTYpUPOBAHUE T10
pazzienaMm W TeMaM MPOTPAMMBl [0 XUMHUHU, OMNpPEAENsAeT KOJMYECTBEHHbIE M KauyeCTBEHHBIC
XapaKTEPUCTUKU COJEP>KaHUsI, PEKOMEHAYEMYIO MOCJIEA0BATEILHOCTh M3YYCHHUS XUMHUU C YYETOM
MEXIIPEMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKA Y4eOHOTO TMpoIecca, BO3PACTHBIX
0COOEHHOCTEN O0yJarOIIUXCs, OMPEEIIET BO3MOKHOCTUA MPEAMETa sl peaju3aiuu TpeOOBaHUM K
pe3ynbTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTeNbHOM NPOrpaMMbl Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHus, a TaKke TPEOOBaHWM K pe3yabTaTaM OOY4YEeHHs] XUMUU Ha YPOBHE IeJIed H3Y4YeHHS
MpeaAMETa U OCHOBHBIX BUJIOB Yue€OHO-TIO3HABATENLHON JIEATETLHOCTH OOYJaroIIerocsi o OCBOCHHIO
y4eOHOTO COJepKaHUSI.

Paboyas nmporpamma no xumuu it 9 «B» cocTaBjieHa HA OCHOBE CIIEAYIONNUX TOKYMEHTOB:

o ®enepanbHbIil 3aKk0H OT 29.12.2012 No 273-D3 «O6 obpazoBannn B Poccuiickoit deneparum» ¢
yuéroM wu3MeHeHHH, BHecEHHbIX I[Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakiuu ot 04.08.2023 Ne 479-D3).

e (OoOnactHoit 3akoH «O0 oOpaszoBanmu B PocroBckoir oOmactu» oT 14.11.2013 Ne 26-3C (B
penakiuu ot 24.01.2023 Ne 824-3C).

e [Ipukaz MunnpocBemenus ot 22.03.2021 Ne 115 «O06 yrBepxkaenun [lopsinka opraHu3zanuu u
OCYIIIECTBJICHUSI 00pa30BaTEIbHON NIEATEILHOCTH TI0 OCHOBHBIM 00I1€00pa3oBaTeIbHBIM
nmporpaMMaM — OOpa30BaTEbHBIM MPOTPaMMaM HA4YaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpemHero o0miero oopasoBaHus .

e Jlpukaz MunucrepctBa mnpocBemieHuss P® ot 21.09.2022 Ne 858 "OO yrBepkacHUH
(benepanbHOro mepeyHs YueOHMKOB, [OMYIIEHHBIX K KCIOJb30BAHUIO MPU pealln3aluu
HMMEIOIIUX FOCYAAPCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM Ha4allbHOTO OOIIIero,
OCHOBHOTO 0O0IIlero, cpeaHero ooOumero o0pa3oBaHUS OpraHU3alUSMH, OCYIIECTBISIOIIUMU
00pa3oBaTeNIbHYIO JESTEIbHOCTh U YCTAaHOBJIEHUS TPEIECbHOTO CpOKa HCHOJB30BaHUs
HCKIIFOYCHHBIX YYCOHUKOB".

e [Ipuka3 Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O06 yrBepkineHuu (enepaibHOTO
roCcyIapcTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa OCHOBHOTO OOIIET0 00pa30BaHUM».

e [Ipuka3 Munmnpocsemenus Poccuu ot 18.05.2023 Ne 370 «O6 yrBepxkaenuu enepaibHO
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00I11eT0 00pa30BaHUs.

o ®epnepanbHas pabouas mHporpamMma BOCIUTaHUS s 0OIIe00pa30BaTENIbHBIX OpraHu3alui
(omobpena pemieHneM (emepansbHOr0 y4eOHO-METOMUYECKOr0 OOBEIUHEHUS [0 O0O0IIeMy
00pazoBanuio, mpoToko oT 23 uronst 2022 r. Ne 3/22).

e [locranoBieHue [71aBHOrO roCyJapCTBEHHOrO CAaHUTAapHOro Bpauda Poccuiickonn dexepauuu OoT
28.09.2020 r. Ne 28 "O6 yrBepxaeHun canutapubix npasuwil CII 2.4. 3648-20 "CanurapHo-
SMUJIEMHUOJIOTUYECKUE TpeOOBaHUS K OpraHu3alusM BOCIUTAHUS M OOYydYeHHs, OTIbIXa U
0370pOBJICHUS JIETEN U MOJIOJCKNU".

e [locranoBieHue [71aBHOrO roCyJapCTBEHHOrO CAaHUTapHOro Bpauda Poccuiickonn dexepauuu ot
28.01.2021 Ne2 «O6 ytBepxknennu CanlluH 1.2.3685-21 «['urueHndeckue HOPMATHUBHI H
TpeOoBaHUsI K oOecrmeueHuto 0e30macHOCTH U (W) OE3BPEIHOCTH Ui 4elloBeka (haKTOpOB
CpeIbl OOUTAHUSY.

e OcHoBHas oOpa3oBaTenbHas MporpaMma OCHOBHOTO OOIIero oOpa3oBaHuUs, YTBEpKIEHHAS
npukazom aupexropa ot 30.08.2025 Ne545.



e VueOHnsbiii uian MAOY «JIuneit Ne 11» na 2025-2026 yueOHbIi 10/, YTBepKIEHHBIN IPUKA30M
mupekropa oT 30.08.2025 Ne545.

e [lonoxxenne o pabouerr nporpamme MAOY «Jlumeir Ne 11», yrBepkIEHHOE MpPUKA30M
mupekropa ot 22.08.2025 Ne471 .

e Kanengapusiii y4eOHbI Tpapuxk MAOY «Jlumeir Ne 11» ma 2025-2026 yueOHbIH TOA,
yTBEPXKAEHHBIN NprKa3oM aupekropa oT 13.08.2025 Ne 455.

Peammzanus Ipodeccnonansroro Muaumyma: Paznmen «Hemeramibly, TeMa ypoka « XMMHUECKUE
peaknuu, JeKalnue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOJY4YeHUs] CEPHON KUCIOTHI. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH cpelbl COeNMHEHUsIMU cephl. [Ipogheccuu, ceazannvie ¢ npouzso0cmeom
cepHotl Kuciomul. Brusanue npouzsoocmea Ha 300po8be compyOHUKO8.»

OBIIAS XAPAKTEPUCTUKA YUYEBHOTI'O ITPE/IMETA
«XHUMMUS»

3HaHWEe XUMHH CIIY)KHT OCHOBOHM JUIsi (hOPMHpPOBAHHMS MHPOBO33PCHHs OOYUAIOMIETOCs, €ro
MIPEJICTABICHAA O MaTepUAIBHOM EIWHCTBE MHpA, BAXHYIO POJIb HTPAIOT (OpMHUpYyEeMble XUMHUEH
MIPEJICTABJICHHUS] O B3aWMOTIPEBPAIICHUSX SHEPTUH M 00 SBOJIIOIMH BEIIECTB B TPUPOJIE, O IMYTAX
pelIeHns TI00aTbHBIX MPOOJIeM YCTOWIMBOTO Pa3BUTHS YEJIOBEUSCTBA — ChIPhEBOM, SHEPTreTHICCKOH,
MUIIEBOH U YKOJIOTHUYECKOW 0€30MacHOCTH, TIPOOIIEM 31paBOOXPAHEHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET peali3allid BO3MOXKHOCTEH JUIS CaMOpa3BUTHS U (DOPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHHWE MBIIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OOydarommxcs,
HABBIKOB MX CAMOCTOATEIbHOW Y4eOHOU NesATENbHOCTH, IKCIEPUMEHTAIbHBIX U MCCIEI0BATEIbCKIX
YMEHHH, HEOOXOIMMBIX KaK B [IOBCETHEBHOM U3HU, TaK U B MPO(ecCHOHATLHON e TENbHOCTH;

3HAKOMHUT CO ClleUU(UKON HaydHOTO MBIILJICHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPHUPOJBI U YEJIOBEKA, SIBIIETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHMM €CTECTBEHHO--
HayYHOU rpaMOTHOCTH O0y4arONINXCs;

crocoOcTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJOTHYECKOE 00pa30oBaHNe 00YUarOIIUXCSl.

JlanHble HampaBlieHUss B OOyYeHHHM XHMHH OOECHeunBalOTCA Creuu(ukond cojaepkaHus
y4eOHOro MpeaAMeTa, KOTOPBIM SBISETCS MEAarornyeckd aJanTHUPOBAaHHBIM OTpa)keHHEM 0a30BOi
HayKH XUMUU Ha OMPENIeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHMs OPHEHTUPOBAH Ha OCBOCHHUE
0Oy4aroOUIUMUCS CUCTEMBbl TEPBOHAYAIBHBIX MMOHATHI XWMHUH, OCHOB HEOPraHUYECKOW XHUMHH H
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX MOHATUN OPraHUYEeCKOM XHUMUH.

CrpykTypa coaep:kaHus MPOrpaMMbl IO XUMHUH c(hOpMUpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/1a
Kk e umsyuenuro. CopepkaHHe CKJIQIbIBACTCSI W3 CHCTEMbI MOHATHH O XHMHUYECKOM OJJIEMEHTE U
BEII[ECTBE M CUCTEMBI IOHATUH 0 XuMudeckol peakiuu. O0e 3TH CUCTeMbI CTPYKTYPHO OpPraHU30BaHbI
M0 TMPUHIMITY MOCIEeI0BATENIBHOTO Pa3BUTHs 3HAHWNM HA OCHOBE TEOPETHUYECKHX TPEJCTaBICHUN
pPa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;

— Y4YEeHHsI O CTPOSHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 NMEKTPOIUTHIECKON AUCCOIMAIINH BEIECTB B pACTBOPAX.

TeopeTndeckne 3HaHUS pPACCMaTPHUBAIOTCS HA OCHOBE OMIIUPUYECKH TMONTYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, PAa3BUBAIOTCSA TOCIENOBATENILHO OT OJHOTO YPOBHS K APYTOMY, BBITIOJHSS



¢GbyHKIMU OOBSCHEHHS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS W BO3MOXKHOCTEH MPaKTHYECKOTO
IIPUMEHEHHUS U NTOIYYECHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmsbl IO XUMUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOM
COCTaBJISIFOLLIEH HAYYHON KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPObl, HEHHOCTHOIO OTHOUIEHUS
K HAy4YHOMY 3HAHMIO U METOJaM II03HAHMs B Hayke. V3yueHue XMMHUU NPOUCXOIUT C IPUBIICYEHUEM
3HAHUN U3 paHee U3YYEHHBIX Y4eOHBIX IpeaMeToB: «OKpyxaromuil Mupy, «buosorus. 5—7 kiaccs» U
«®Dusuka. 7 Kiacey.

[Ipu m3ydyeHHMH XUMUU TPOUCXOAUT (POPMHPOBAHUE 3HAHWK OCHOB XMMHUYECKON HAyKH Kak
00JTaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON AEATEIBHOCTH YeJOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHl. 3agada ydeOHOTO HpEeAMeTa COCTOUT B (POPMUPOBAHHH CHCTEMBI
XUMUYECKUX 3HAHUW — BaXXHEHUIIUX (DAKTOB, MOHSATHN, 3aKOHOB M TEOPETHUYECKUX TMOJIOXKEHUH,
JOCTYIHBIX 00O0OIIEHNI MHPOBO33PEHUECKOI0 XapakTepa, S3blka HAyKH, B NMPUOOIIEHUH K HAyYHBIM
METO/IaM TO3HaHUs MPH U3YYEHUU BEIIECTB MU XUMHUYECKHX peaklui, B (OPMUPOBAHUU U Pa3BUTHUU
MM03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B yU€OHO-TI03HABATEIbHON U y4€OHO-UCCIIEI0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH MPaBUJI 0€3011aCHOr0 OOpaleHHsl C BEIECTBAMH B IOBCEAHEBHON KU3HU.

HEJIA U3YYEHUSA YYEBHOI'O NTPEIMETA «XUMMUSD»

[Ipy w3ydyeHWM XWMUU Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS Ba)XKHOE 3HAUYCHHE
MPHOOPENH TaKKe 1IeNH, KakK:

— (¢dopMHpOBaHHWE WHTEUICKTYaIbHO pAa3BHTOW JMYHOCTH, TOTOBOH K €aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEIIeHHUH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HampaBJICHHOCTh OOYYEeHHMs] Ha CHCTEMaTHYECKOE TPUOOIICHHE OOYyJaroImMXxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecnedyeHWe YCIOBHM, CHOCOOCTBYIONIUX MPUOOPETEHHUIO OOYYAIOIIMMUCS  OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHUS U CaMOTO3HAHUS, KIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (opmupoBanue o61ei GYHKIIMOHATBLHOM U €CTECTBEHHO-HAyYHOUM TPAaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHATH U OIICHMBATh SBJICHUS OKPYKAIOLIErO0 MHpA, HCIOJb3YyS 3HAaHUS M OIIBIT,
MOJIy4YE€HHBIC TPU U3YYCHUH XUMUHU, IPUMEHSTh UX MPHU PELIEHUHU MpoOiieM B MOBCETHEBHOM KU3HU U
TPYIOBOM NESATENBHOCTH;

— (dopmupoBanue y 0Oy4aromMXCs TYMAaHUCTUYECKUX OTHOIICHUN, MOHUMAHUS IIEHHOCTH
XMUMHYECKUX 3HAHUHU Ui BBIPAOOTKU SKOJIOTHUYECKHU 11€JIeCO00pa3HOTO MOBEACHHS B OBITY U TPYJIOBOM
JEeSITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHHIO Ha
OCHOBE yCBOEHUS O0IIEYENIOBEYECKIX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY mpoduis u
HaMpPaBJICHHOCTH JAIbHEUIIETO 00yIeHHUSI.

OOmree 4Hcno 4YacoB, OTBEACHHBIX JUISI M3YyYEHHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBisier 136 yacoB: B § kimacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 69 yacoB
(2 gaca B HezenO).



MECTO YYEBHOI'O IIPEAMETA «XUMMUSI» B YYUEBHOM IIJIAHE

B coorBerctBun ¢ o6HOBIEHHBIM DPI'OC OOO yueOHBIH mnpeaMeT «XHUMHA» BXOIUT B
npeaMeTHy0 obnacth «EcTecTBO3HAHME» U SBISETCS 00s3aTelNbHBIM i M3ydeHus. OOiiee 4ucio
94acoB, OTBEJICHHBIX HA M3YyUEHHE MpeaMeTa «XuUMUs», cocTaBisieT B 9 kiacce — 68 vacoB (2 yaca B
HEJICIO).

B 9 knacce «B» B paMKax opraHu3aliy KOHTPOJIS 32 peau3aieid IporpaMMbl UCTIONIB3YIOTCS
CIIE/TyIOIIME BU/IbI MUCBMEHHBIX PadOT: KOHTpoJbHAs pabdora (4), [IpakTuyeckue pabotsi (7)

VYuebHas nporpaMMa paccuuTaHa Ha 69 yacos.

Pabouas mporpamma no kypey «Xumusi» B 9 kinacce «B» B cocTaBiieHa B COOTBETCTBUH ¢ YUCOHBIM
IUTAHOM, KaJICHJApPHBIM Yy4eOHBIM rpadukoM M pacrucanueM ydeOHbIX 3aHATHH Ha 2025-2026
y4eOHBIH TO11 ¥ peasu3yercs 3a 69 yacos.

JloGaBrieHue Ha 1 4aca OCYIIECTBIICHO 3a CYET PE3EPBHBIX YACOB, MPETYCMOTPEHHBIX IPOTPAMMO.

COAEP/KAHUE YYEBHOT' O ITIPEJJIMETA «XUMMUWS»

BemecTtBo 1 XuMHYecKasi peaKius

[Tepnoanueckuit 3akoH. Ilepnoauyeckas cucrema xumuueckux anemenToB [[. 1. Menneneesa.
Crpoenue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHUYECKUX 3JIEMEHTOB INEPBBIX TPEX
MEepPUOJIOB, Kalus, Kalbliid W UX COEIWHEHUH B COOTBETCTBUU C TOJIOXKEHHEM D3JEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUAbI XMMHYECKOW CBSI3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBHCUMOCTb CBOMCTB BELIECTBA OT TUIMA KPUCTAIMYECKON PEETKN U BUAA XUMUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOpPraHMYECKMX BEIECTB. XMMHUECKHE CBOICTBA BEILECTB,
OTHOCSIIIUXCSL K pa3iIM4YHbIM KJaccaM HEOPraHMYeCKMX COEJUHEHUHM, TEeHeTHuYecKas CBs3b
HEOPraHN4eCKUX BEIIECTB.

Knaccupukanus XUMHUECKUX pPEAKUMH IO Ppa3IM4YHbIM INpU3HAKaMm (10 YHUCIy U COCTaBy
YUYacCTBYIOUIMX B PEaKLUH BELIECTB, MO TEMJIOBOMY 3()(EKTy, O M3MEHEHHIO CTENEeHEN OKUCIEHUS
XUMUYECKUX JIEMEHTOB, 10 0OpaTUMOCTH, 10 yYacTUIO KaTaau3aTopa). DK30- U 3HIOTEpMUYECKUE
peaKkuuy, TePMOXUMHUUYECKHE YPABHEHUS.

[lonstue o ckopoctu xumuueckod peakuuu. IloHsTne 006 0OpaTUMBIX M HEOOPaTHUMBIX
XUMUYECKUX peakiusx. [IoHsATHe 0 TOMOTeHHBIX U reTeporeHHbIX peakuusx. IlonsTue o kartanuse.
[TonsiTue 0 xuMuueckoM paBHOBecuU. PaKTOPHI, BIMSAIOLUIME HA CKOPOCTh XUMUYECKON peakuuu U
M0JIOKEHHE XUMUYECKOTO PaBHOBECHSL.

OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU,  JJEKTPOHHBIH  OalaHC  OKHCIMTENbHO-
BOCCTAaHOBUTEIbHONM peakuuu. CoOCTaBICHUE YPAaBHEHUH  OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/A HJIEKTPOHHOTO OanaHca.

Teopust DIIEKTPOIMTUYECKONW JUCCOLMALMU. OJIEKTPOJIUTBI M HEINEKTPOIUTHL. KaTHOHBI,
aHWOHBI. MeXaHu3M AMCCOLMALMKN BELIECTB C PA3JIMYHBIMU BUAAMHM XUMUYECKOHW cBs3H. CreneHpb
aucconanuu. CUIIbHBIE U CIIa0ble 3JEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcCJOBHSA MNPOTEKaHWs peaklMii HOHHOTO OOMEHa, MOJIHBbIE U
COKpAIllEHHBIE HOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KHUCJIOT, OCHOBAHHMH M COJIEM B CBETE
NPEJCTAaBICHUN 00 ANIEKTPOIUTHYECKOH qucconmanuu. KadecTBeHHbIe peakuuy Ha HOHbL. [loHsTHE O
TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB — METAJIOB
U HeMeTauloB (Tpadura M anMmasa), CIOXKHBIX BeLIECTB (XJOpHaa HATpHsl), MCCIEJOBaHUE



3aBHCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMi OT BO3JCHCTBUS PAa3IUUHBIX (PAKTOPOB, HCCIECIOBAHUE
AIIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIlecca IUCCOIMALNU KHUCIOT, INEIo4Yed U coeit
(BO3MOXKHO HCIIOJIb30BAaHHE BUEO MATEPHAIIOB), MPOBEJICHHE ONBITOB, WILTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUS peakluii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIACICHUE Ta3a, 00pa30BaHUE BOJBI),
OTBITOB, WUTIOCTPUPYIOMIMX TPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakuuid (TopeHue,
peaKknmuy PpasJoKEHHs, COCIUHEHHUsS), pPACIHO3HABAaHHME HEOPraHMYECKHX BEHIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEAKIMI HA HOHBI, pEIIEHUE SKCIICPUMEHTAIBHBIX 33/1a4.

HemeTtaibl 4 X coeTUHEHUS

OOmas xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEIEHU
okucnenus. CrtpoeHne W (U3MYECKHE CBOMCTBAa TPOCTHIX BEHIECTB — TAJOTEHOB. XHMHYECKHE
CBOWcTBA Ha mpuMepe xJiopa (B3auMOJEHCTBHE C MeETaJUlaMH, HEeMeTaUIaMH, UIeJI0YaMH).
Xnopoogopos. CossiHas KHCIO0Ta, XUMUYECKHE CBOMCTBA, TIOJTydeHHe, MpruMeHeHue. JlelicTBre ximopa
Y XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJoBeKa. BakHelue XI0puapl 1 UX HaX0KICHHE B TIPUPOJIE.

OObmass  xapaktepuctuka 3i1eMeHTOB VIA-rpynmbel. OcOOGEHHOCTHM CTpPOEHHUSI aTOMOB,
XapakTepHbIe CTeNeHN OKuciIeHus. CTpoeHne u (pu3ndecKue CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAa
U cephl. AIIOTPONHBIE MOAM(DUKANNK KHUCIOpoJa U cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBoyioposi, cTpoeHHEe, (PU3MUECKHE U XUMHUYECKHE CBOMCTBAa. OKCHIBI Cephl KaK IMPEICTaBUTEIH
KHACIOTHBIX OKCHAOB. CepHas KHCIOTa, (U3MYECKME W XHMHUYECKHE CBOWCTBa (0O0mme Kak
MPEJCTaBUTENS Kilacca KHUCIOT W CIel(uUecKre). XUMHYECKHE PEaKIHNW, JIe)Kallhie B OCHOBE
MIPOMBIIIIJIEHHOTO crioco0a MoaydeHus cepHoil KucnoTsl. [Ipumenenue cepHoil kuciaotel. Conu cepHOn
KHCJIOTHI, KAUeCTBEHHAsI Peaknus Ha cynbar-uoH. HaxoxkmeHue cepbl U e€ CoeMHEHH B TIPHUPOJIE.
XUMHYECKOE 3arps3HEHHE OKpYXKAloIIeH Cpelbl COCTUHEHUSMHU Cepbl  (KHUCIOTHBIC JIOXK]H,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAIICHHS.

O6mrast  xapaktepuctuka djeMeHTOB VA-rpynmbl.  OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHUS. A30T, paclpoCTpaHEHHE B NPUPOAC, PU3MUECKHE M XUMUYCCKUE
cBoiictBa. KpyroBopoT aszora B mpupoae. AMMHAK, €ro (U3MYECKHEe M XHUMHUYECKHE CBOWCTBA,
noJrydeHue u npuMeHeHune. Colln aMMOHUS, X (QU3NYECKAE U XUMUYECKHE CBOICTBA, MPUMEHEHHE.
KadecTBeHHasi peakiuss Ha HOHBI aMMOHHUsS. A30THas KHCJIOTa, € TOJIydeHHe, (QHU3MYECKUue |
XAMUYECKHE CBOWcTBa (0OIIME Kak NpEACTAaBUTENs Kilacca KHCIOT U CHEHU(HYECKHE).
Hcnonp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KaueCTBE MHUHEPAIBHBIX yNOOpeHUil. XuMHYECKOe
3arpsi3HEHUE OKPYKAIOIIeH Cpellbl COCIMHEHUSMH a30Ta (KUCIOTHBIC JOXJIHW, 3arps3HEHUE BO3/yXa,
nmouBsl ¥ BomoémoB). dochop, ammorponusie Momudpukanuu dochopa, GuzHUECKHE U XUMHYESCKHE
cBoiictBa. Oxcun ¢ocdopa (V) u docdhopnas kucnora, ¢uznyecKue M XUMUYECKHE CBOWCTBA,
nosrydenue. McnosbzoBanue GocdaTtoB B KaueCTBE MUHEPAIBHBIX YI0OPCHU.

OOmiast  xapakrepuctuka dyeMeHTOB |V A-rpynmbl.  OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIC CTEIICHW OKUCIICHUS. YTJIEPOJ, aUIOTPOIHbIE MOAM(DUKALNKU, paCHpPOCTPAaHECHUE B
npupoje, (pusMuecKrue M XUMHUYECKHE CBOWCTBAa. AjcopOrwms. KpyroBopoT yriepoma B mpupoje.
Oxcunbl yriiepoja, ux (pu3HyYecKHe W XMMHUYECKHUE CBOMCTBA, JICHCTBHE HA JKUBBIC OPraHH3MBI,
NOJydeHHEe M IMPUMEHEHHE. DKOJIOTHYecKue MpoOlieMbl, CBs3aHHbIe ¢ okcuaoMm yriepoma (1V),
TUIOTe3a rJI00aJbHOro MOTEIUIEHUs KJIMMaTa, ITApHUKOBBIHN 3¢ dekT. YrospHas KUCI0Ta U €€ CONHU, UX
¢u3nyeckue M XMMHUYECKHE CBOMCTBa, MOJIydeHHE W TpHMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIIJICHHOCTH M CEIbCKOM
XO34MCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, OJTWJEH, aleTWIeH, O3TaHOJ, TJMLIEPHH, YKCyCHas Kkuciorta). IlpupoaHble HCTOUHUKU
YIJI€BOJOPOIOB (YroJib, MPUPOIHBIA Ta3, HEPTH), MPOIYKTHl WX NepepaboTku (OEH3MH), UX POJb B
OBbITY U TpOMBILILIEHHOCTH. [ToHATHE 0 OMONOrHUeCcKH BaXKHBIX BELIECTBAX: JKUPaxX, OeNKax, yriieBoaax



— W UX pOJM B JKM3HM ueJoBeKa. MarepuaabHOE €JUHCTBO OpPraHMYECKUX M HEOPraHUYEeCKHX
COCIMHECHUM.

Kpemnuid, ero ¢usnueckue ¥ XMMHUYECKHE CBOICTBA, MOJdydeHHe U npuMeHenue. CoennHeHHs
KpemHHus B mpupoge. O6mime mpencrasienus o0 oxcuuae kpemuus (IV) m KpeMHHEBOHM KHCIOTE.
Cunukatel, UX UCIOJIb30BaHHUE B OBITY, B IPOMBIIUIEHHOCTH. BaskHeHIIne CTPOUTENbHBIE MAaTePUAIIBI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[Ipobiembl 0€30MacHOTO HMCMOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HHU.

Xumuueckuii Ikcnepumenm:

U3y4YeHHe O0Opa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSHOW KHCIOTBI, NPOBEACHUE
KAYeCTBEHHBIX pEaKIUil Ha XJIOPUA-UOHBI M HAOIIOAEHME NPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYECKUe M XMMHMUYECKHE CBOMCTBA TallOTEHOB U HMX COEIMHEHUIl (BO3MOXKHO
HCIOJIb30BAHME BHJIEOMATEPHANIOB), O3HAKOMJIEHHME C oOpa3lamMu XJOpUIOB (TaJIOT€HU]IOB),
O3HaKoOMJIeHHEe ¢ oOpasmamMu ceppl U €€ COEIUHEHUSMH  (BO3MOXHO  HCIOJIb30BaHUE
BHJIEOMATepUasoB),  HaOJIOJeHHWE  Mpolecca  OOyriMBaHUS ~ caxapa  MOJa  JIEHCTBHEM
KOHLIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, W3y4€HUE XHMHUYECKUX CBOWCTB pa30aBI€HHON cepHOU
KHUCJIOTBI, TPOBEJCHHE KAueCTBEHHOM peakuuu Ha cyiabdaT-uoH U HAOIIOJEHME MpuU3HaKa eé€
MPOTEKAHUs, O3HAKOMJIEHHE C (U3MUECKHMU CBOMCTBaAMHU a3oTa, (ochopa UM uX CoeAMHEHUH
(BO3MOKHO HCIIOJIB30BAHME BHJEOMAaTEepHalioB), oOpa3zliaMu a30THBIX M (ochopHBIX YyAO0OpeHHI,
MoJIyueHue, coOrpaHue, paclo3HaBaHUE M HW3Y4YE€HHE CBOMCTB aMMHUaka, MPOBEIEHUE KAaueCTBEHHBIX
peakuuii Ha MIOH aMMOHHUS U (pocdaT-uOH U U3yyeHHE MPHU3HAKOB X MPOTEKaHUs, B3aUMOJEICTBHE
KOHLIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BAaHHWE BHJIEOMATEPHAIIOB),
U3ydeHHe MOJeJed KpUCTAUIMYECKUX peIIETOK anmasa, rpaguta, (QymuiepeHa, 03HAKOMIIEHHE C
IPOIECCOM  aACOpOLMM  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM U yYCTPOHCTBOM
IIPOTHBOra3a, IOJydeHHE, COOMpaHME, DPACIO3HABAHWE W M3Y4YEHHE CBOMCTB YIJIEKHCIIOTO Tasa,
IIPOBEICHUE KAYECTBEHHBIX PEAaKUMH Ha KapOOHAT M CHJIMKAaT-MOHbl M HW3y4YEHHE IPHU3HAKOB MX
IPOTEKaHMs, O3HAKOMJICHME C  MNPOAYKUUEH  CHIMKAaTHOM  IPOMBIIIIEHHOCTH,  pPELIeHue
JKCIIEPUMEHTANBHBIX 33134 110 TeMe «BaxxHel1e HeMeTaIbl U UX COSAUHEHU .

MeTaJuIbl M HX COCAMHEHHSA

OOwiast XapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX IOJIOKEHUS B
[lepuoanueckoil cucreMe xummuueckux emeHToB [[. . MenneneeBa u ctpoenus atomoB. CtpoeHue
MeTajuloB. MeTrannyeckas CBsA3b U METAJIMUECKasi KpUCTANINUecKash peiéTka. DIeKTPOXUMHUYECKUN
psan HanpspkeHuil MmetauioB. du3MuecKkHMe UM XMMHUYECKHe CBOMCTBa MeTamuioB. OOmme crnocoObl
N0JIy4eHus: MeTaisioB. [IoHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UH.
CnutaBsl (cTalib, 4yryH, JIOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHHUE B OBITY M IPOMBILILIEHHOCTH.

[lenounsle Metamibl: nojoxenue B Ilepuonuueckoil cucreme xumuyeckux snnemeHtos JI. M.
MeneneeBa, CTpOCHUE MX aTOMOB, HAaXOXJAeHUE B mpupojie. Dusnueckue U XMMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kayuus). OKCUAbI U TUAPOKCHBI HAaTpus U Kanus. [IpuMeHeHHe IIeT04YHbIX
METaJUIOB ¥ UX COCIMHEHUH.

[IlenoyHo3eMeNbHBIE METANIBl MarHUM W KajbLMi: nosiokeHue B Ilepuoanueckoit cucreme
xumuueckux snemeHToB J[. M. MeHnneneeBa, cTpoeHHME HMX aTOMOB, HAXOXKIEHHE B IPUPOJE.
dusnuecKkue U XMMHUYECKHE CBOMCTBAa MarHUs M Kanblius. BaxHelune coenHeHUs Kanblus (OKCH],
THJIPOKCU, coiH). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

Anromunuil: nosoxxeHne B Ilepuomuueckoi cucteme XuMuueckux diemeHtos J[. U
MenneneeBa, CTpOEHHE aToMa, HaxXOXACHHE B Ipupoae. PuU3NMYecKMe M XUMHUYECKHE CBONCTBA
aIOMUHUS. AM(OTEpHbIE CBOICTBA OKCH/IA U THUPOKCHU/IA ATTFOMUHUSL.



Kenezo: nomoxenue B llepuoanueckoid cucreme xumuueckux sneMeHtoB [l. 1. Menneneena,
CTpPOEHHUE aToMa, HaXOXJAEHUE B npupoje. OPu3nueckue U XMMUYECKHE CBOWCTBa xkeneza. OKCuupl,
ruapokcuabl u conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3lamMi METAJJIOB U CIUIABOB, MX (PM3MYECKUMH CBOMCTBAMH, H3y4ECHUE
pe3ynbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aUMO/JICHCTBUS OKCHJIA KaJbLMsI U HATPUs C BOJAOM (BO3MOKHO MCIIOJIb30BaHHE BUJIECOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOMCTB >KECTKOW BOJBI, Ipollecca TOPEHUs Kejne3a B KHUCIOpOAE (BO3MOXKHO
HCI0JIb30BAHME BUJEOMATEPUATIOB), NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIUl HAa HOHBI:
MarHus, Kajablus, alfoMuHus, uHKa, xenesa (1) u xenesza (111), meau (I1), HaGaronenue u onucanue
MIPOLIECCOB OKpALIMBAaHUS IUIAMEHM MOHAMM HATpHsl, Kajdusl U KaiblHs (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), HCCIENOBaHUE aM(POTEPHBIX CBOWCTB THJPOKCHJA AJIIOMMHMS M THAPOKCHIA
LMHKA, pelIEHNE SKCIIEpUMEHTAIBHBIX 33]a4 10 TeMe «BakHelne MeTauibl ¥ UX COSTUHEHUSD).

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa M martepuansl B INOBCEIHEBHOM KU3HU ueloOBeKa. be3omacHoe HCMoIb30BaHUE
BEIIECTB U XUMUYECKHUX peakiuil B ObITy. [lepBas moMoIibs Npu XUMHUYECKUX 05KOTaX U OTPABJICHU SIX.

XUMUYECKOe 3arpsi3HeHHE OKpyKarolell cpenbl (TpenenbHas JOMyCTHMas KOHLIEHTPALUs
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4eCKUX IpoodiieM.

Xumuueckuit IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHbIE MaTepUabl).

Meosrcnpeomemmnwie ceasu

Peanu3zanust MeXIpeIMeTHBIX CBSI3€H MPU U3y4EHUH XUMUH B 9 KJlacce OCYIIECTBIIETCS Yepe3
UCIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHbIX TOHSTUH, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU JJISl OTJEJBbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO 1IMKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4dHbIM (akT, rumnores3a, 3aKOH, TEOpUs, aHAIU3,
CUHTE3, KJacCHU(pUKaAIus, IEPUOAUYHOCTb, HaOIIOIeHUE, IKCIEPUMEHT, MOJIEIUPOBAaHUE, N3MEPEHHE,
MOJENb, SIBJICHNE, TApHUKOBBIN 3(D(PEKT, TEXHOTIOTHSI, MaTepPHUAIIBI.

®uzuka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, H30TOIIbI,
PaZMOaKTUBHOCTh, MOJIEKYJIA, SIEKTPUUYECKUN 3apsil, MPOBOJHUKHU, MOJYIIPOBOJHUKH, AUIICKTPUKH,
(OoTORNIEMEHT, BeIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KpUCTATMYECKasl PelETKa, CIUIaBbl, (U3NUYECKUe BEIIMYMHBI, SAUHUIIBI U3MEPEHHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouochepa, HSKOCHUCTEMa, MHUHEpaJbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTeNIbHbIE BEIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHbIE MOPOJBI, MOJIE3HbIE HCKOMaeMble,
TOIUTUBO, BOJIHBIE PECYPChI



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS ITPOrPAMMbI OCHOBHOTO OOIIET0 00pa30BaHUS IOCTHTAFOTCS
B X0JIc OOYYCHHs XMMHUHU B CJMHCTBE Y4COHOH M BOCHHMTATEIBHOU JEATEIBHOCTH B COOTBETCTBUU C
TPAIMIUOHHBIME POCCHUACKUMH COLIMOKYJIbTYPHBIMH U JIyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSMH,
OPUHATBIMA B OOIIECTBE MpaBWJIaMH M HOPMaMM IIOBEICHUS M CIIOCOOCTBYIOT Ipoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS Y COLIMAITU3AIIMN O0YYaFOIIIXCSI.

JIMYHOCTHBIE PE3yJbTATHI OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPHUEHTAIMA M PACIIUPEHHE OIBITA JCATSIHHOCTH Ha € OCHOBE, B TOM
YHCIIe B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICIMI0, TOHMMAHUS 3HAYCHUS XUMHYECKOW HAyKd B IKA3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEPHON HWH(pOpMAIMeil O TMepefoBbIX JAOCTHKCHHSIX U OTKPBITHAX
MHUPOBOI M OTEUECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOWCTBE MHUpa U
o0111ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NpPE/CTABICHUS O COIMAIBHBIX HOPMax U MPaBWIAX MEKIMYHOCTHBIX OTHOUIICHHH B
KOJIICKTHBE, KOMMYHUKATHBHOW KOMITETeHTHOCTH B 00IIIECTBEHHO MOJIC3HOMH,
y4eOHO-UCCIEeJOBATEIbCKOM, TBOPYECKOH M JAPYTMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOW JEATEIBHOCTH IPU BBIMOJHCHWH Y4YeOHBIX, ITO3HABATEJIBHBIX 3a/ad,
BBIMTOJTHEHUN ~XUMHYECKHX OKCIEPHMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIOMOIIM B Tpolecce 3TOW Y4eOHOH MAeATeTbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE IMOBEJCHUE M MOCTYNKH CBOMX TOBAPHIIEH C IMO3MIMU HPABCTBEHHBIX M NPABOBBIX
HOPM C Y4€TOM OCO3HAHUS MOCIIEICTBUIN IIOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOH PEaKIUH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO DPa3BHTHs HAyKH M COCTaBJISIOIIME OCHOBY ISl TOHMMAaHHS CYIIHOCTH
HAYYHOW KapTHHBI MHpA, TMPEJCTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS IPUPOJIHI,
B3aMMOCBS35X YEJIOBEKa C IPUPOJHOM CPeoil, O poJIM XMMUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEHH;

MO3HaBaTeJIbHbIE MOTHBBI, HANpaBJICHHbIE HA TIOJyYCHHE HOBBIX 3HAHUH 1O XUMHH,
HEOOXOouMbIe Ui OOBSCHEHHs HAOJIONAeMbIX TIPOIECCOB W  SIBJICHUH, IO3HABAaTEIbHOM,
MH(QOPMAIIMOHHOW M YUTATEICKOM KYIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSITEILHON pabOThHI C
y4eOHBIMH TEKCTaMH, CIPAaBOYHOH JIUTEPATypOH, IOCTYIHBIMH TEXHHYECKUMH CpEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0O W TO3HAHHIO, JI00O3HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMI0, MPOCKTHOW W HCCIEIOBATEIbCKON JAEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHE LEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 KU3HHU, OCO3HAHME TIOCIEICTBUI W HETPHUATHE BPEIHBIX NPUBBIYEK (YIOTpeOICHUS
aJIKOTOJIS, HAapKOTHKOB, KYpPEHHUs), HEOOXOIUMOCTH COONIOACHUS TpaBHJI OE30MacHOCTH TIPH
oOpallleH!H C XUMUYECKIMH BEIIECTBAMH B OBITY U peabHOM KHU3HU;

5) Tpy0BOr0 BOCIUTAHUS:



HMHTEPEC K MPAKTUICCKOMY H3yUeHUIO Mpodeccrii U Tpyaa pa3InyHOTO POJa, YBAKEHUE K TPYAY
U pe3yibTaTam TPYJOBOH JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
10 XUMHUH, OCO3HAHHBINA BBHIOOP WHIWBUIYATHHONW TPACKTOPUU MPOJIOJDKEHUS 00pa30BaHUs C yIETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTHM K XMMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCremHoi Tpo(eCCHOHATBHOW JIEATSIIBHOCTH W Pa3BUTHS HEOOXOJWMBIX YMEHHH, TOTOBHOCTBH
aJanTHPOBATHCS B IPO(PECCUOHATIBHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH I11eJIecO00pa3HOe OTHOIICHHE K MPUPOJEC KAaK HCTOYHUKY >KM3HU Ha 3emie,
OCHOBE €€ CyIeCTBOBaHMS, NMOHUMAaHUE LIEHHOCTH 3JI0POBOrO0 M Oe30macHOro olpa3a >KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3MUECKOMY M IICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIO/ICHUsI TIpaBUJI OE30TaCHOTO TOBEJECHUS MpH paboTe C BEHIECTBaMU, a TAKXKE B
CUTYaIMIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, MOJydaeMble MPU H3YYCHUHM XUMUH, JJIS pelieHus 3ajad,
CBS3aHHBIX C OKPYXKAIOIIEH MPUPOJHON CPENOM, IS MOBBIIIEHUS YPOBHS SKOJOTHYECKON KYJIbTYPHI,
OCO3HAHUS TJIIOOATBHOTO XapakTepa SKOJOTHUECKUX MPOOJIeM M IMyTeH HX PEIICHHsS MOCPEACTBOM
METOJIOB XMMUH, HKOJOTHYECKOTO MBIIIUICHHS, YMEHHS PYKOBOJICTBOBATHCS UM B TO3HABATEIHLHOM,
KOMMYHUKATUBHOM M COIIMATILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pPE3yJAbTATOB BBIACISIIOT 3HAUYMMbIE i1 (HOPMHUPOBAHMS
MHPOBO33pCHHsI OOIIEeHAyYHbIE TOHATHSA (3aKOH, TEOpHWs, MNPHUHIUI, THUMOTe3a, (akT, cucrema,
MPOIIeCC, AKCIEPUMEHT M JIPYroe.), KOTOPhI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax M IMO3BOJISIIOT HAa OCHOBE 3HAHUI M3 3TUX MpeAMETOB (OPMUPOBATH NMPEACTABICHUE O
LEJOCTHOM Hay4yHOW KapTHMHE MHpa, U YHHBEpcajbHble YyueOHbIE IeHCcTBHUS (TMO3HABATEIbHBIE,
KOMMYHHMKATHBHBIEC, PETYISITUBHBIE), KOTOpble oOecneunBalOT (opMHpOBaHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHUS KCIOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUS IIPU OCBOCHUM 3HAHUM: PACKPHIBATH
CMBICTT XUMHUYECKUX TOHATUN (BBIAEIATh UX XapaKTepHbIe NMPU3HAKH, YCTAaHABIUBATH B3aUMOCBS3b C
OPYTMMU TIOHATHUSMHU), HCIOJIB30BAaTh MOHATHS Ui OOBSCHEHHUS OTIENbHBIX (DAaKTOB M SIBJICHUH,
BBHIOMpPATh OCHOBAHMSI W KPUTEPUHM [UIS KIACCU(PHUKAIMU XUMHYECKHX BEIIECTB M XHUMHYECKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIECICTBEHHBIC CBSI3U MEXKIYy OOBEKTAMH H3Y4EHHUS, CTPOUTH
JIOTUYECKUE pacCyKJIeHUs (MHAYKTUBHBIC, ACAyKTHUBHBIC, IO AaHAJOTHUH), JeNaTh BBIBOJBI H
3aKITHOYECHUS;

YMEHHE MPUMEHATh B IIpOlLlecCe NO3HAHHUS MOHATHS (MPEIMETHbIE U METalpeAMETHHIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, UCHOJIb3yeMble B XHUMHH, MPE0OpPa3OBHIBATh IIUPOKO
MpUMEHSIEMble B XHMHH MOJEIbHBIC MPEACTABICHUS — XUMHYECKHH 3HAaK (CHUMBOJ JJIEMEHTA),
XUMHuecKkas (popmyna U ypaBHEHHE XHUMUYECKOUM peakiuu — MpU pPeluIeHHH yueOHO-TI03HAaBATEIbHBIX
3a/1a4y, ¢ y4€TOM STHUX MOJIETBHBIX MPEACTABICHUN BBISBIATH U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUYECKHX PEAKIIHil, BHISBIATH OOIIMe
3aKOHOMEPHOCTH, MPUUYMHHO-CIIECACTBEHHBIE CBSI3U U TMPOTHUBOPEUHS B H3Y4aeMbIX MpoUeccax M
SIBJICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHHUE UCIO0JIb30BaTh NOCTABJICHHBIE BONMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
KauecTBE OCHOBBI JUIsI (DOPMHpOBAHHS THUIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY)KJICHUH;



npuoOpeTeHue OmbITa M0 IUIAHWPOBAHHUIO, OPTaHU3alMM W TPOBEICHHUIO YYCHHUYECKHX
9KCIEPUMEHTOB, YMEHHME HaO0JaTh 3a XOJOM IIPOLIECCa, CAMOCTOSITENBHO IPOTHO3UPOBATh €ro
pe3yabTar, (GopMyaHpoBaTh OOOOIIEHHS W BBIBOJABI 10 pPE3yJIbTaTaM IPOBEIEHHOTO OTIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AaHAIM3UPOBATH U HMHTEPIPETHPOBATH MH(OPMAIUIO PA3IMYHBIX BUJIOB U
dbopM TmpencTaBieHUs, IOJy4aeMyI0 M3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JHTEpaTypa
XUMHUYECKOTO COJIepKaHMs, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHEeTa), KPUTUYECKU OILICHHBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TMPUMEHATHh Pa3IMYHbIE METOJbl U 3aMpPOChl MPU TOHCKE M 0TOOpe HHGPOPMALMH U
COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOJUMBIX ISl BBITIOJIHEHMs] YYEOHBIX W TMO3HABATEIbHBIX 3aja4
ONpeNeNEHHOr0 TWIA, NPUOOpETeHHE OomnblTa B OO0JACTH MCMOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIAJCHHUE KYyJbTYPOM AaKTUBHOTO WCIOJb30BAHUS Pa3TUYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (DOpMY MpencTaBiieHrus HHGOpPMAIIH
U WUTIOCTPUPOBATH peIlacMble 3aJladll HECJOKHBIMU CXE€MaMH, JUarpaMMaMu, APYyruMu (opmMamu
rpaguKy U UX KOMOHUHAITUSIMU,

YMEHHE HCIO0JIb30BaTh U aHaJM3UpOBaTh B IIpoliecce Y4eOHOM U HccleAoBaTeNbCKON
JEeSITeNbHOCTH MHGOPMAIUIO O BJIMSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO XO34iCTBAa M TPaHCHOpTa Ha
COCTOSTHUE OKPYKAIOUIeH MPUPOTHON Cpeibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHUS 3a7aBaTh BOMPOCH (B X0j€ Auaiora U (WIH) AUCKYCCUM) TIO CYIIECTBY 00CYXKIaeMOu
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOIHEHUSI IPEATI0KEHHOM 3a/1auH;

YMEHHS TPECTABIATh MOJIYYE€HHbIE Pe3y/lbTaThl MO3HABATENIbHOM AEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALNI0 Pe3ybTaTOB BHIMOJHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(JrabopaTopHOTO OMBITa, JIAOOPATOPHOM PabOTHI TO HCCIAEAOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MPOEKTA);

yMeHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HaBaTEIbHOU U
HCCIIEIOBATENIbCKON /IEATEIbHOCTU MPHU PEHICHHH BO3HUKAIOUIUX MPoOJieM Ha OCHOBE yuéTa OO0IIMX
WHTEPECOB M COIJIACOBaHMs MO3ULUN (0OCYXIeHus, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBI»,
KOOpJMHAIMS COBMECTHBIX JIEHCTBUMN, OMpENENIeHUe KPUTEPUEB IO OIEHKE KayecTBa BHINOJHEHHOU
paboTHI U ApyTrHe).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OMNpPENeNATh IENU JACATENbHOCTH, IUJIAaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO JESATENLHOCTH, BIOMpaTh Hambosee
s¢deKkTUBHBIE CIOCOOBI pelIeHHUs y4eOHBIX M MO3HABATENbHBIX 3a7ad, CaMOCTOSITEIbHO COCTaBJIATH
WM KOPPEKTUPOBATh MPEUIOKEHHBIH alrOpuT™M JEHCTBUN MpPH BBIMOIHEHHU 3aJaHUi C y4ETOM
MOJIyYeHHUs HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTaxX — BEUIECTBAX M pPEaKIUsiX, OILICHUBATh
COOTBETCTBHUE IMOJYYEHHOTO pe3yabTaTa 3asBIIEHHOM 1€, YMEHHE UCIOJIb30BaTh M aHAIU3HPOBAThH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 00s3aTENBHOTO  COACpIKaHMS,
YCTaHOBJIEHHOTO  JaHHOW  (enepanpHO  pabodeid  mporpamMmol,  BBIIENSIOT:  OCBOEHHBIC
0Oy4aroMMUCS HayYyHbIe 3HAHUS, YMEHHS U CIIOCOOBI JEUCTBUH, crieludUIecKre As MpeIMeTHOU
obmactu «XuUMHS», BHUIBI ACSITENBHOCTH TO TOJYYCHHIO HOBOTO 3HAHHUSA, €r0 WHTEPIPETAlUH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3JIMYHBIX YI4EOHBIX U HOBBIX CUTYAIIUSX.



K konIy 00yuenus B 9 kiacce npeIMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XHMHYECKHUX TOHSATHUH: XUMHUYECKHH SIIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, QHUOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
AJIEKTPOOTPHULIATENBHOCTD, CTENEHb OKHCIEHUS, XUMUYECKasl peaklMs, XUMUYecKasl CBS3b,
TEIIOBOH  3((deKT peakuuu, MOJb, MOJSIPHBIA 00BEM, PACTBOp, AIIEKTPOJHUTHI,
HEDJICKTPOJIUTHI,  JJEKTPOJUTHYECKAass  AMCCOIMALMS, pEaKIud HOHHOTO  OOMeEHa,
KaTaJn3aTtop, XHUMHYECKOE paBHOBecHEe, OOpaTUMble H  HEOOpaTHMBIE  PEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMHU, OKUCIUTENb, BOCCTAHOBUTENIb, OKUCJICHHUE U
BOCCTaHOBJIEHUE, AJJIOTPOIUS, aM(POTEPHOCTb, XUMUYECKasi CBSA3b (KOBAJECHTHAas, WOHHAs,
MeTajyIn4yeckas), KpUCTaJUIMYecKash perérka, KOppo3us METajuIOB, CIUJIaBbl, CKOPOCTb
XUMHUYECKOM peaklnu, IpeaesbHo gonyctumas konueHrpanus [1/IK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHIATHI U MTPUMEHSTh 3TH TOHATHUSA
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

HCIO0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JUISl COCTaBJi€HMsI (pOpPMyYN BELIECTB M YpaBHEHUN
XUMHUUYECKUX PEAKIIHiL;

OTIPE/IeNIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKUX AJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpPEAEIEHHOMY KJIaCCy COEAUHEHMH M0
dbopmynam, BHUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, METAJUTMYECKas) B
HEOpPraHMYECKUX COEAMHEHHUAX, 3aps] MOHA M0 XUMHUYECKoW (opmyse, XapakTep cpeibl B
BOJHBIX pPACTBOpPaxX HEOPraHMYECKUX COEJAMHEHUHM, THUMN KPUCTAIIMYECKON pPEIIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepunoanueckoro 3akona J[. . MengeneeBa u 1eMOHCTPUPOBATH €ro
MMOHMMAaHMe: OMUCHIBaTh U XapaKTepu30BaTh TabmuuHyio Gopmy Ilepuoanueckoit cuctemMsl
XMMHMUYECKHUX 3JIEMEHTOB: pa3iuyaTh TOHATUSA «IJIaBHas mnoArpynna (A-rpynma)» Hu
«mmoboynas moxarpynmna (b-rpynma)», wmample W OOJBIIME TEPHOMBI, COOTHOCHUTH
0003Ha4YeHHs, KOTOpble HMMEIOTCI B  IEPUOJAWYECKON  Tabnuile, C  YHCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsij siapa, odriee
YHUCIIO 3JIEKTPOHOB M paCHpelesieHHe HX IO JJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCAUHEHUH B Ipelerax MajblX
MIEPUOJOB U INIABHBIX NOATPYIII ¢ YUETOM CTPOCHHS X aTOMOB;

KJIaCCU(PUIMPOBATh XUMHYECKHE DJIEMEHThl, HEOPraHMYECKHUE BEIIEeCTBA, XHUMHYECKHE
peakiuu (10 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKI[UHU BEIIECTB, IO TEIJIOBOMY dPQEKTy,
10 U3MEHEHHIO CTETICHEH OKHCICHUS! XUMUYECKUX AIIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBAThH) O0IIUE U CHEIU(PUUECKUEe XUMUYECKUE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEUIECTB, MOATBEPXKJAasi OINMCAHWE IIPUMEpPaMU MOJEKYJISPHBIX WU HOHHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUS AJIEKTPOJUTUYECKOM IUCCOLMALNN KHUCIOT, WIEN0YEel U COJIeH,
MOJIHBIE M COKpalIéHHbIE YpaBHEHHs pEaKIWil HOHHOTO OOMEHa, YpaBHEHUS peakIluii,
MOATBEPXKIAIOIINX CYIIECTBOBAHME T€HETUYECKOM CBSI3M MEXKIY BEUIECTBAMM Pa3IMYHBIX
KJIACCOB;

packpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHUN  MOCPEACTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B Pa3JIMUHBIX YCIOBUSIX;



® BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOTO JIEMEHTa 1Mo (OpMyJie COCIUHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
IIPOBOJIUTH PACUYETHI 110 YPABHEHHUIO XUMHUYECKOUN pPEaKIVH;

e coOmonaTh MpaBuIIa MOJIb30BAHMS XUMHUYECKOW MOCYI0H U 1ab0paTopHBIM 000pyJOBAHUEM,
a TaKKe MpaBuia OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMH [0
BBITIOJTHEHUIO J1a0OPAaTOPHBIX XHMHYECKHX OINBITOB IO TMOJYYCHHUIO H COOMpAHHIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

® [POBOJUTH pPEAKLUMH, MOATBEP)KIAIOIIME KAueCTBEHHBIH COCTAaB pAa3jIMYHbIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOPUJ-, OPOMUJI-, HOAUN-, KapOoHaT-, pocdaT-, cCuIMKar-,
cynbdar-, THIPOKCHUA-MOHBI, KATHOHBl AMMOHHS M HOHBI H3y4YEHHBIX METAJLIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

® T[IPUMEHSATh OCHOBHBIE OIEpPAlMH MBICIUTENBHON JESITENbHOCTH — aHAIW3 U CHHTES3,
CpaBHEHME, 0000IIeHNEe, CUCTEMAaTH3alUI0, BBISBICHHE MPUUYMHHO-CIEACTBEHHBIX CBSI3EH —
JUI U3Yy4YEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METO/IbI
MOo3HaHUs — HaOJIOAEHNWE, HW3MEpEeHue, MOJCIMPOBAHNUE, HKCIEPUMEHT (peajbHbId W
MBICJICHHBIH ).

Opranuzanusi NPOEKTHOM U MCCJIEA0BATEIHLCKON eI TEJIbHOCTH YUAIIUXCH

[TpoekTHas UcCIIeOBATENBCKAS ACATEIFHOCTD YIAITUXCs MPOTIMCaHa B CTaHAapTe 00pa30BaHMS.
[TporpaMMbl BceX MIKOJBHBIX MPEIMETOB OPUECHTHPOBAHBI HA JAHHBIN BHJI IeATEIbHOCTH. [TpoekTHas
NeSITeIbHOCTh yJallluXCsl CTAHOBUTCSI Bce OoJiee aKkTyallbHOM B COBpeMEeHHOM memaroruke. 1 sto He
CllydaifHO, BeJlb IMEHHO B IpOIECCE MPAaBUIIBHON CaMOCTOATENbHON pabOThl HaJl CO3/1aHUEM MPOEKTa
ay4iie Bcero (GopMmupyeTcss KyJdbTypa YMCTBEHHOTO Tpylda YYEHHKOB. A  MOBCEMECTHas
KOMITBIOTEPHU3aLUs MTO3BOJISIET KAKIOMY YUHUTEN0 0oJiee TBOPUECKU MOAXOTUTh K pa3paboTKe CBOMX
YPOKOB, a TaKXe cjaejlaTh 00pa30BaTEeNbHBIA Ipolecc 0ojiee HMHTEPECHBIM, DPa3HOOOpa3HbIM |
COBPEMEHHBIM.

NHCTpyMEHTOM — JOCTHKEHHS IUIAHUPYEMbIX JIMYHOCTHBIX, METalpPEJIMETHBIX M IMPEAMETHBIX
pE3yNbTAaTOB SIBIIAIOTCS YHUBEpCAJbHbIE y4deOHblEe NeHcTBUSA. D(PPEKTUBHBIM METOJOM CHCTEMHO-
NeSITeNIbHOCTHOTO TIO/IX0/1a SIBJISIETCS MIPOEKTHAs JeITeIbHOCTb.

[IpoexTHast neATENbHOCTD SBIISETCS YAaCThIO CAMOCTOSITENIbHOM paboThl yuamuxcs. KauectBeHHO
BBITIOJIHEHHBIN MPOEKT — 3TO MO3TANHOE TUIAHUPOBAHUE CBOUX JICUCTBUM, OTCIICKUBAHUE PE3YJIbTaTOB
cBoeil pabotel. IIpoekT — BpeMeHHas 1iefieHanpaBieHHas AeATeIbHOCTh Ha MOJIyY€HHUE YHUKAJIbHOTO
pe3ynbTaTta .

Llenp MpOEKTHO-UCCIENOBATENLCKON JIEATENbHOCTH Yydamuxcs B pamkax HoBbeix DPI'OC:
(dbopMHpoBaHHE YHUBEPCAIbHBIX yU4eOHBIX AeicTBUiA. Vcmonbp3oBaHue MPOEKTHO-UCCIEI0BATEIbCKON
NEeSITeNIbHOCTH Ha ypOKaXx M BO BHEYPOUHOM MAEATEIBHOCTU SIBISIETCA CPEACTBOM (OPMUPOBAHUS
YHHUBEPCATbHBIX YU€OHBIX IEHCTBUN, KOTOPHIE B CBOIO OUEPEIb:

e 00ecreynBaroT y4ameMycs BO3MOKHOCTh CAMOCTOSITEIbHO OCYILIECTBIIATh AATEIbHOCTh YUCHHUS,

e cCTaBUTh y4eOHBbIE II€TH, WCKAaTh W HCIIONIb30BaTh HEOOXOJUMBIE CPEICTBA M CHOCOOBI HX
JOCTHKEHHUSI,

® yMETh KOHTPOJIMPOBATH U OLIEHUBATH YIEOHYIO ACSITENLHOCTh U €€ Pe3YNIbTaThI,

® CO3JAIOT YCJIOBHS Pa3BUTHUA JTUYHOCTH U €€ CaMOpealu3allid Ha OCHOBE «yMEHHUS YUUTBHCS» U
COTPYIHHYATH C B3POCIBIMHU U CBEPCTHUKAMM.
YMeHue yuuTbes

e ofecrneynBaeT JUYHOCTU TOTOBHOCTh K HENPEPHIBHOMY OOPa30BaHUIO, BBICOKYIO COIIMATIBHYIO U
npodeccuoHaTbHYI0 MOOMIIBHOCTB;

e o0ecrneynBaloT yCIIEIIHOE YCBOGHUE 3HAHUM, yMEHUN U HaBBIKOB;



e (opmupoBaHUE KapTUHBI MHPA, KOMIIETEHTHOCTEH B JIFOOOH MpEAMETHOH 00JIaCTH TIO3HAHHUS.
K Ba)XHBIM MMOJIOKUTENHHBIM (PAKTOpPAM MPOCKTHON ACITETLHOCTH OTHOCSTCS:

¢ [IOBBIIICHHWEC MOTHUBALIUHA YHAILIUXCS IIPU PCUHICHUUA 3a1a4;

® pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

¢ CMCHICHUC aKICHTA OT MHCTPYMCHTAJIbHOTO IMOAX0Ja B PCHICHUH 3aia4 K TCXHOJIOTHYCCKOMY;

¢ (opmupoBaHUE YyBCTBA OTBETCTBEHHOCTH;

® CO3JIaHUE YCIIOBUM JJISl OTHOIIEHUN COTPYJHUUECTBA MEXAY YUUTEIEM U yJalIuMC .

OcHoBHOM mpUHLMII pabOTBl B  YCIOBUSAX IPOEKTHOW JESATENIBHOCTHM —  OIEpeXkaroliee

CaMOCTOSITEIIbHOE 03HAKOMJICHHE IIKOJIBHUKOB C y4EeOHBIM MaTepHUAIOM U KOJUIEKTHBHOE OOCYKICHHE
Ha ypOKax MOJyYEHHBIX PE3yIbTaTOB, KOTOPbIE OPOPMIIAIOTCS B BUJIE ONPEACIICHU 1 TeopeM. B aTom
cilydae ypoK IMOJHOCTHIO YTPAauMBAET CBOM TPAIUIIMOHHBIC OCHOBAHUS U CTAHOBUTCA HOBOW (hopmoit
OOIIIEHUs] YUUTETISI U YUalUXCsl B TIJIaHE TIPOM3BOJICTBA HOBOTO JIJISl YYEHUKOB 3HAHUS.

Tunel 3anaHui, npearaeMplx y4eHUKaM B XOJ€ IIPOEKTa:

® [IpaKTUYecKHe 3aJaHus (M3MEpEeHUs, 4YepyeHHs C TOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB,
paspe3aHusi, CrubaHusi, pUCOBaHUA U Jp.)

® [pakTUYECKHe 33/Ja4M — 3a/1a4M NMPUKIIAJTHOTO XapaKTepa;

e mpoOjeMHbIe BONPOCHl, OPUEHTUPOBAaHHBIE Ha (POPMUPOBAHHWE YMEHMH BBIIBUTATh TUIOTE3bI,
00BACHATH (haKThl, 000CHOBBIBATH BHIBOJIBI;

® TCOPETUYECKUE 3a/IaHMs Ha MOWCK M KOHCIIEKTUPOBaHWEe WHPOPMAIINH, €€ aHaIu3, 0000ImeHne u
T.IL;

® 33/1a4M - COBOKYITHOCTb 33JJaHU Ha MCIIOJIb30BaHKUE OOIIUX U1 HUX TEOPETUYECKUX CBEICHHUIA.

OCHOBHBIE ATAITbl OPTaHU3AIUH TPOEKTHON JACATEIIEHOCTH YYaIHXC .

1. TloaroToBKa K BBIMOJHEHUIO TIPoeKTa (hopMHUpPOBAaHUE TPYIII, BbiAada 3aqaHuii. BeiOop TembI
W leNed MpOeKTa; ONpeeiieHHe KOJIMYeCTBa YYAaCTHUKOB IMPOEKTA). Ydammecs oO0CYKIaroT
TEMy C Y4YUTENEeM, I[IOJyJaroT TMPH HEOOXOJAWMOCTH JOMOJHHUTEIBHYI0 HWH(MOPMAIIHIO,
YCTaHABIIMBAIOT IEJIH: YYUTEIh 3HAKOMHT YYAIIUXCS C CYTbIO TPOCKTHOW NESTEIHHOCTH,
MOTHBHPYET YUYaIllUXCs, TOMOTAET B TOCTAHOBKE IIEJICH.

2. IlnanumpoBanue paboTel  (pacmpeneicHue  OOS3aHHOCTEH, OMNpEICIICHHE  BPEMEHHU
WHJAUBHIYAIbHON pabotel). OmnpenencHrue WCTOYHUKOB HMH(pOpMaIuM;, IUIAHUPOBAHHUE
croco0oB cOopa W aHanu3a HWHPOPMALMH, IUTAHUPOBAHHUE HMTOTOBOTO MPOIyKTa ((hOpPMBI
MPEJCTAaBICHHUS PE3YJIbTaTa): BBIIYCK T'a3eThl, YCTHBIA OTYET C JEMOHCTPALUEH MaTepUAIIOB U
JPYruX; YCTAHOBJICHUE KPUTEPHEB OLICHKU PE3yJIbTAaTOB; paclpeliesiecHue 00s3aHHOCTEH cpeu
YJICHOB KOMAaHJbI: Yy4Yalluecs BbIPAOATHIBAIOT IUIAH JCHCTBHIA, YYHUTENb MpEIIaracT HICH,
BBICKA3bIBACT MPE/IIOJIOKEHHS, OTPEICISIET CPOKH PabOTHI.

3. HccienoBaHue: ydammecss OCYIICCTBISIOT MOUCK, OTOOp M aHAIU3 HYXHOW HH(OpMAIH;
AKCIIEPUMEHTUPYIOT, HAXOIAT MYTH PEIICHUS BO3HUKAIOIIUX MPOOJIEM, OTKPHIBAIOT HOBBIC IS
ceOs 3HAHUSI, YYUTEIh KOPPEKTUPYET XOJ1 BBITIOJTHEHUS paOOTHI.

4. O0o0wmeHnne pe3yabTaToOB. yyaluecs 0000IalT MOIy4YeHHY0 HHpopMalHoo, GopMyIupyoT
BBIBOJIBI M O(DOPMIISIIOT MaTepual Jyis TPYNIOBON Mpe3eHTaIlUH.

5. Ilpe3eHTamusi (OTY4ET KAXKJIOM TPYNNbl WIA YYEHHKA OCYHIECTBISETCA IO OKOHYAHUU
MIPOEKTA).

6. OueHka pe3yiabTaTOB IMPOEKTHOH NEATEIBHOCTH M MOJBEACHUE HTOTOB. KaX/Ibli Y4YEHUK
OLIGHUBAET XOJI U Pe3ylbTaT COOCTBEHHOM NEATENbHOCTH B IpyIie, Kaxjaas pabouas rpynmna
OLICHUBAET JIEATEIbHOCTh CBOMX YYAaCTHHMKOB, YYHMTEIb OLEHHBAET JESITEIbHOCTb KaKJIOTrO
YUYEHMKa, MTO0JIBOIUT UTOTH MPOBEACHHOMN yJalluMUCs paboThl, OTMEUYAET YCIEXU KaxJI0TO.



BbInycKHMK HAy4YUTCS:

TUTAHUPOBATh WM BBIMIOJHATH y4EeOHOE WCCIICIOBAaHME W YYEOHBIH TPOEKT, UCIOIB3YS MOJIENH,
METO/IbI M IPUEMBI, aJICKBATHBIE HCCIIEAYeMO podiieMe;

BBIOMPATH M MCIIOJIB30BaTh METO/IbI, PEJICBAHTHBIC pacCMAaTPUBAEMOi mpodieme;

pacrio3HaBaTb U CTaBUTH BOIIPOCHI, OTBCTHI HA KOTOPBLIC MOT'YT OBITH MMOJIYy4CHBI IYTEM HAy4YHOI'O
HUCCJICJOBAaHUA, OT6I/IpaTB aZCKBATHBIC METOAbI UCCIICAJOBAHUA, Q)OpMYHI/IpOBaTI) BBITCKAKOIIIUEC U3
Huccie10BaHuA BbIBO/JBI,

HCIIOJIB30BATh TAKHME MATCMATHUYCCKUC MCTOJbl W IIPUCMBI, KaK a6CTpaKHI/I$I n uacajiu3anusd,
JI0Ka3aTeIbCTBO, JOKA3aTEIbCTBO OT MPOTUBHOTO, JI0KA3aTENILCTBO 110 aHAJIOTHH, OTIPOBEP)KEHUE,
KOHTpIIpUMEP, HHAYKTUBHBIE W JIEIYKTHUBHBIE pAacCYXICHUs, IIOCTPOCHHE U UCIIOJHEHUE
ITOPUTMA;

HCII0JIB30BAaTh TAaKUC CCTCCTBCHHOHAYYHBLIC MCTOAbBI W IMPHUEMBI, KaK Ha6J'IIOI[eHI/I€, IIOCTAaHOBKA
MPOOJIeMBI, BBIIBIYKEHUE «XOPOIIEH THIIOTE3bI», IKCIICPUMEHT, MOJICTUPOBAHUE, TEOPETUICCKOE
000CHOBaHHE, YCTAHOBIICHUE TPAHUI] IPUMEHUMOCTH MOJICITH/TCOPHH;

HCII0JIB30BAaTh HCKOTOPBIC METOJbI ITOJIYYCHUSA 3HaHPII>i, XapaKTCpHBIC [JIs1 COLMUAJIbHBIX H
HMCTOPUYECKUX HAyK: IMMOCTAaHOBKA MPOOJIEMBI, OMPOCHI, OMMUCaHKNE, 0OBICHEHUE, HCIIOJIb30BAHUE
CTaTUCTUYCCKUX NJAaHHBIX, HHTCPIIPETAI A (baKTOB;

SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUA, HCIIO0Jb30BaThb A3bIKOBLIC CPCIACTBA,
aZIeKBaTHBIE 00CYX1aeMoil mpooIieme;

OTJINYaThb (1)aKTI)I oT Cy)K}ICHHfI, MHEHUHA U OLCHOK, KPUTHUYCCKU OTHOCHUTLCA K CYXICHHUAM,
MHEHUAM, OLICHKaM, peKOHCTPYUPOBATh UX OCHOBAHU,

BHUJICTH W KOMMCHTHPOBATH CBA3b HAYYHOI'O 3HAHUA W IHNECHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CY)XJICHHH TTPH MOJTyYCHNUH, PACTIPOCTPAHEHUH U TIPUMEHEHU U HAyYHOT'O 3HAHHUSI.

BblnyCKHllK nojiyuum 603MOICHOCHMb HAYUUMbCA:

CAMOCMOSIMENLHO 3A0YMbLEANb, NIAHUPOSAMb U GbINOJHAMb YueOHOe UCCIed08anue, YueOHblil U
COYUANBHBII NPOCKN;

UCNONIBb308aMb 002A0KY, 03aApeHUe, UHMYUYUIO,

UCNONIL306AMb  HEKOMOpble MemoObl NOJVHEeHUs. 3HAHUL, Xapakmephvle Ol COYUANbHbIX U
UCTNOPUHECKUX HAYK. AHKeMUPOsanue, MOOeIUuposanue, NOUCK UCMOPUYECKUX 00pa3y0s;
UCNONIL306AMb  HEKOMOpble — NPUeMbl  XYOONCECMBEHHO20  NO3HAHUSL ~ MUpA.  YeloCmHOe
omobpadicenue mupa, 00pPA3ZHOCMb, XYOOHCECMBEHHBIU BbIMbICEN, OP2AHUYECKOe eOUHCMBO
00we20, 0CObEeHH020 (MUNUYHO20) U eOUHUUHO20, OPUCUHATIbHOCTb,

YeneHanpasieHHo U OCO3HAHHO PA38UBAmb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, 0C8AUSANMD
HOBblE SI3bIKO8blEe CPeOCmEd;

0CO3HABAMb CB0I0 OMBEMCMBEHHOCHb 3A OOCMOBEPHOCHb NOJYYEHHbIX 3HAHUL, 3d KAYeCmeo
8bINOJIHEHHO20 NPOEKMA.



TEMATHYECKOE IINTAHUPOBAHUE

HeneBoii nmpuoputer Ha ypoBHe OQOOQO: co3maHue ONArONPUATHBIX YCIOBHH YIS Pa3BHTHS
COIMAJIBHO 3HAYUMBIX OTHOILICHUI IIKOJILHUKOB U, MpeKAC BCCTO, HCHHOCTHBIX OTHOILICHUI:

1. k ceMbe Kak IJIaBHOM ONIOpE B JKU3HM YEJIOBEKA U UICTOYHUKY €TI0 CHACThS;

2. K Tpyly Kak OCHOBHOMY CIIOCOOY JOCTIDKEHUS XKM3HEHHOTO OJarormoyydusi 4eloBeKa,
3aJI0Ty €ro YCHEIIHOI0 NPOo(pECCUOHAIBHOIO CAMOONPEEIEHUS U OLIYIIEHUS] YBEPEHHOCTU
B 3aBTPAIIHEM [HE;

3. K CBOEMY OTEYECTBY, CBOCH Mayoil m Oombmioil PopnHe kak MecTy, B KOTOPOM 4eJIOBEK
BBIPOC U TMO3HAJI IIEPBBIE PAJOCTH U HEYAauHu, KOTOpas 3aBellaHa eMy IIpeJIKaMUd U KOTOPYIO
HY)KHO o0Oeperarsb;

4. X mpupoje Kak MCTOYHHKY >KM3HM Ha 3€MJle, OCHOBE CaMOI0 €€ CYILIECTBOBaHUS,
HY)KJarolielcs B 3alIUTe U MOCTOSIHHOM BHUMAHHM CO CTOPOHBI YEJIOBEKA;

5. K MHpY Kak TJIaBHOMY IPUHIUITY YEJTOBEUYECKOrO OOIIEKUTHS, YCIOBUIO KPETIKOU JAPYKOBbI,
HaJa)XUBAaHUIO OTHONIEHWH C KoJuleraMu 10 pabore B OyaylmieM ¢ CO3JaHHUIO
OJ1aroNnpUsATHOIO MUKPOKJIMMAaTa B CBOE COOCTBEHHOM CEMbE;

6. K 3HAHUSAM KaK MHTEJUIEKTYaJbHOMY Pecypcy, oOecreunBaronemMy Oyayiiee YeloBeKa, Kak
pe3ynbTaTy KpOIOTIUBOTO, HO YBJIEKATEIbHOTO Y4EOHOTO TPYAa;

7. K KyJIbType Kak JyXOBHOMY OOraTrcTBy oOOIIECTBA M BaXHOMY YCIOBHIO OIIYHICHHUS
YeJIOBEKOM IOJIHOTHI TPOKMBAEMOM KHU3HU, KOTOPOE AT €My YTEHUE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPUYECKOE CAMOBBIPAKEHUE;

8. K 37I0pOBBIO KaK 3aJIOTy JIOJITOW W aKTUBHOW KU3HH YEJIOBEKA, €T0 XOPOIIET0 HACTPOCHUS U
ONTUMUCTUYHOTO B3IJIsI/1a HA MUP;

9. K OKpYKalOIIMM JIFOJIIM KaK Oe3yCIOBHON M aOCOJIOTHOW IEHHOCTH, KaK PaBHOIPABHBIM
COLIMANIbHBIM TapTHEpaM, C KOTOPHIMH HEOOXOJMMO BBICTPaMBaTh J10OpO’KeTaTeNbHbIE U
B3aUMOIIOJICP’)KUBAIOIIME OTHOILIEHHS, Jalolllie YeJIOBEeKYy paJocTh OOIIeHHUS U
MO3BOJISIIOIIME M30€eraTh YyBCTBA OJIMHOYECTBA;

10.x camum cebe Kak XO03s5€BaM CBOCH  CyapOBI, CaMOOMPEICIAIONUMCS U
camMopeanu3yoUUMCcs JIUYHOCTAM, OTBEUYAIOUIUM 3a CBO€ cOOCTBEHHOE Oyaymiee.

dopmupyemble
HaunmeHnoBanme
COUMAJILHO daekTpoHHbIE (U(POBHIE)
PAISIOn 1 TeM Kommdecrso 3HAYUMBbIe, o0pa3oBaTe/ibHbIE pecypchl
NPOrpaMmblI 4yacos
LHIEHHOCTHbIE
oTHomeHus (Ne)
Pasznes 1. BenmecTBO M XUMH4YECKHEe PeaKIUun

IToBTOpEHME U 2,6,9,10

yriayOlieHne 3HaHu! 5 bubnuorexa LIOK

OCHOBHBIX Pa3JIEJI0B https://m.edsoo.ru/7f41a636

Kypca 8 Kiacca

OcHOBHBIE 2,6,9,10 Bu6miorexa LOK

3aKOHOMEPHOCTH 4

XUMHWYCCKUX peaKHHP’I

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



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

DNEKTPOIUTHYECKAs

M CCOLIMAIUSI.
XUMHUYECKUE PEAKLIUU B
pacTBopax

2,4,5,6,8,9

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

Pazgen 2. HemeTauibl M UX COCAUHECHUSA

OO01mmas XxapakTeprucTuKa 2,4,5,6,8,9,10

XUMHUYCCKUX DJIEMEHTOB 4 brbmiorexa LIOK
https://m.eds00.ru/7f41a636

VIIA-rpynnst. ["anorensl

OO01mmas XxapakTepucTuKa 2,4,5,6,8,9,10

XUMHUYCECKUX DJIEMEHTOB 6 Bu6mmoreka [JOK

VIA-rpynmsl. Cepa u e€ https://m.edsoo.ru/7f41a636

COCTMHCHUS

OO6mrast xapakTepucTuKa 2,4,5,6,8,9,10

XUMUYCECKUX DJIEMEHTOB G oK

VA-rpynmei. Asor, ! htI'EIsz:I/I;I ;?:(;;%g ru/7f41a636

¢dbocdop u ux

COCTMHECHUS

OO6mras xapakTepucTuKa 1,2,3,4,5,6,7,8,

XUMUYECKUX IJIEMEHTOB 9,10

IVA-rpynmsl. Yraepona u 8 bubnorexa LIOK

KpPEMHHUM U UX
COeIMHEHUS

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

Pa3nen 3. MeTajiibl M X COeINHEHHUS

Oo0rmrue cBoicTBa 5 2,4,5,6,8,9 bubmmoreka ITOK
METaJJIOB https://m.edso00.ru/7f41a636
Bakueiiiye MeTauibl 1 16 2,4,5,6,8,9 bubmmnoreka ITOK

UX COCIUHCHUA

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

Pasznea 4. Xumus v oKpy:Kaomas c

pexa

BerectBa 1 MaTepuabl 3 1,2,3,4,5,6,7,8, | bubnuorexa IJOK
B JKH3HH YeJIOBEKa 9,10 https://m.edsoo.ru/7f41a636
1,2,3,4,56,7,8, | bu6bnuoreka IIOK
P 3
C3CpBHOC BPCM3 9,10 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I10 69

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHME (KTII)

Ne Jdomamnee
Hara Tema ypoka
n/n 3aJlaHMe
02.09 [epnoanyecknii 3akoH. [lepuomuaeckas
1. cUcTeMa XUMUYECKUX 35ieMeHTOB [I. 1. 82,3
MenneneeBa
04.09 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB
2 XHUMHYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPHOJIOB 51
09.09 Knaccugukanus 1 HOMEHKIaTypa
3. HEOpPraHWYECKUX BEIIECTB 841
11.09 Buapl XUMUYECKOM CBSI3U U THITBI
4. . VYuute 1o TeTpaau
KPUCTATNICCKUX PEIIETOK
16.09 KonTpoabHnas padora Nel o teme
5. «[loBTOpeEeHue u yriayOneHne 3HaHU OCHOBHBIX 3aganue B TETpaan
pa3aenoB Kypca 8 Kiacca»
18.09 Krnaccudukarus XHMHYECKUX peakiuii 1o
6. Pa3IMYHbBIM MpPU3HAKAM 538
23.09 [ToHsATHE O CKOPOCTH XUMHUYECKOH PEAKIUH.
7. [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTCHHBIX 838
peakuusax
25.09 [TonsaTue o XuMu4IecKoM paBHOBeCHH. DaKTOPHI,
8. BJIUSIIOIIME Ha CKOPOCTh XUMUYECKOM PeaKkiuu 1 85
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHS
0. 30.09 OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKITHHI 840
02.10 Teopust 3MEKTPOJUTUYECKON JTUCCOITHAITIH.
10. CuiibHBIC U C1a0bIe 2JIEKTPOIUTHI 839
11. 07.10 WNonnble ypaBHEHUS peakuid 8§39
09.10 XHUMHYECKUE CBOMCTBA KHCIIOT ¥ OCHOBAHHI B
12. CBETE MPEACTABICHUHN 00 AIEKTPOTUTHUCCKOMN 842
JMICCOLIMAIINU
14.10 XHUMHYECKUE CBOMCTBA COJICH B CBETE
13. npeAcTaBiIeHUN 00 3IEKTPOIUTHYECKON 842
JMCCOLIMAIINN
14. 16.10 [Tonsarue o runponuse conein Yuuts o terpaau
15. 21.10 O00011eHNe U cucTEMaTH3alHs 3HAHUHI IToBT. §1-5
23.10 IIpakTnueckas padora Ne 1. «Pemenue
16. [TosT. §38-42
IKCMEPUMEHTATIBHBIX 33124
2 4yeTB KonTpoabsHnas pabora Ne2 no teme
17. [TosT. §38-42
06.11 «QNEKTPOJINTUYECKAs TUCCOLUALIMSL.




XVMHYECKUE PEAKLIUU B pacTBOpax»

18.

11.11

OO01mas XxapakTeprucTHKa raJIOreHOB.
XHUMHUYECKUE CBOMCTBA HA MIPUMEPE XJI0pa

§22

19.

13.11

Xnoposojopoa. ConsiHast KUCIIOTa, XUMUYECKUE
CBOWCTBA, MOJIYYCHHE, MPUMECHEHUE

823, 24

20.

18.11

IIpakTnueckas padora Ne 2 o Teme
«IIomydeHune ConTHOM KUCIOTHI, U3y4EHHUE €€
CBOMCTB»

IToBT.823-24

21.

20.11

Brruncnenus mo ypaBHEHUSM XUMHUUYECKHX
peaKIuii, eciii OJIMH U3 PEareHTOB JaH B
n30BITKE

3agaHue B TeTpagm

22.

25.11

OO6mras xapakTepucTuka 31eMeHToB VIA-
TPYHIIBI

826

23.

27.11

AoTpoTiHBIE MOTU(UKAITUN CEPBI.
Haxoxnenue cepbl U €€ COeTMHEHUN B PUPOJIE.
XHWMHYECKUE CBOMCTBA CEPBI

826

24,

02.12

CepoBonopo, cTpoeHue, Pu3ndecKue u
XUMHUUYECKHE CBOMCTBA

827, cp. 195-196

25.

04.12

Oxcwunpl cepbl. CepHast KUCIIOTa, GU3HUYECKUE U
XMMHYECKHE CBONCTBA, IPUMEHEHUE

8§27, cp.196-201

26.

09.12

XUMHUYECKUE PEaKITHH, JIeKAIINE B OCHOBE
MPOMBIIIJIEHHOTO CIIOCO0a MOYYEeHUsST CEPHOU
KHCJIOTBHL. XUMHUYECKOE 3arpsi3HEHHE
OKpYIKAroIleH Cpeibl COSAMHEHHUSIMH CEPBI.
IIpogheccuu, cesazannbvle ¢ npouzBOOCMEom
cepHou Kuciomvl. Bausuue npouzsoocmea na
300p08be COMPYOHUKOS.

8§27, c1p.202-203

217.

11.12

Brrunciaenue maccoBoit J0JIN BbIXO/JIa ITPOJYKTa
p€aKkuuunu

3agaHue B TETpaau

28.

16.12

OO01as XxapakTepucTuKa 31eMeHToB VA-
rpynmbl. A30T, pacipoCcTpaHEHHE B PUPOJE,
(bu3nueckrue u XMMHUYECKUE CBOMCTBA

§28

29.

18.12

AMMI/IaK, €ro (1)I/ISI/I‘leCKI/IC U XUMHWYCCKHEC
CBOI\/'ICTBa, IMOJIYYCHUC U ITPUMCHCHUC

8§29

30.

23.12

IIpakTnueckas padora Ne 3 o Teme
«[lony4yeHne aMMuaka, U3y4eHUE €ro CBOMCTB)

Crp.260

31.

25.12

A3oTHAas KUCJ0Ta, €€ Pu3ndeckre U XUMUYECKUE
CBOICTBA

831

32.

30.12

Hcnonb30BaHue HUTPATOB U COJIEW aMMOHMS B
KayecTBE MUHEPAJIbHBIX YI100pEHUH.
XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH cpebl
COEIMHEHUSIMU a30Ta

830




3 4yeTB dochop. Oxeun dhocdopa (V) u pochopuas
33. 13.01 KHCIIOTa, (PU3MUECKHE U XUMUIECKIE CBONCTBRA, 832
MOJTy4eHUE
15.01 Ncnonp3oBanne hocdaToB B KauecTBE
34. MUHEPAIbHBIX YA0OpeHuid. 3arps3HeHne 832
MIPUPOIHOM cpenbl Gocdaramu
20.01 Yriepos, pacupocTpaHeHHe B IPUPOJIE,
3. (u3HUecKre U XUMUYECKUE CBOMCTBA 833
22.01 Oxkcunpl yriaepoja, ux Gpusndeckue u
36. XUMHYECKHE CBOMCTBA. DKOJIOTHUECKHUE 834, ctp.242-243
npo0JIeMbl, CBSI3aHHBIE ¢ OKcuIoM yriepona (1V)
37. 27.01 VroipHasg KACIIOTa U €6 COJIN 834, ctp.244-247
29.01 IIpakTnueckas padora Ne 4 o Teme
38. "ITonyyenue yriekucinoro rasa. KauecrBennas Ctp.265
peakmus Ha KapOoHaT-uoH"
03.02 [lepBoHavanbHBIEC MOHATHS 00 OPTaHHYECKIX
39. Y4uTe 10 TETpaIy.
BEIECTBAX KaK O COCIMHEHUSIX yriIepo/ia
40. 05.02 Kpemuuii u ero coeinHEeHUS 8§35
10.02 IIpakTHyeckasi padora Ne 5. Pemenne
41. 9KCIIEPUMEHTAJILHBIX 33134 110 TEME 3agaHue B TeTpagm
«BaxHenme HeMeTaubl U UX COSTUHEHUS»
12.02 KonTtposbHas padora Ne3 no teme
42. . 822-35
«BakHeWIne HeMETaJUTbl K UX COCTMHCHUSDY
17.02 OO0mras XxapaKTepUCTUKA XUMHUYECKHUX PJIECMEHTOB
— MeTaJuIoB. MeTayuinyeckas CBA3b U
43. " 87-8,9
MeTaJuTndeckasl KpuCTaIndecKas permeTka.
dusnyecKue CBOMCTBA METAJIJIOB
19.02 XHUMHYECKHE CBOMCTBA METAJIOB.
44, DNEKTPOXUMHUYECKUH P HAIPSKEHUIM 811
METaJlJIOB
24.02 O61ue croco6bl noay4yeHust MetamuioB. CruaBbl.
Bbruuciienus o ypaBHEHUSIM XUMHUECKUX
45. peakIui, €ClIi OJIMH U3 PEarcHTOB COJICPIKHUT 812
pUMecH
46. 26.02 [TonsTHE O KOPPO3UH METAIIIOB 8§13
47. 03.03 [lenoyHbIe METAILITBI 814
48. 05.03 OKcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS 814
10.03 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbLIHMI 1
49, . 815
MarHui
50. 12.03 Baxneiiime coeqUHEHUS KBNS 815
51. 17.03 O000I11IeHNE U CUCTEMATH3ALNS 3HAHUN §7-15




52. 19.03 JKEcTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUS VuuTh 10 TeTpaau
24.03 IIpakTnuyeckas padora Ne 6 o Teme
53. g N " Y4uth no TeTpaau
JKECTKOCTH BOJIBI U METOIBI €€ YCTPaHEHUS
54, 26.03 AmroMuHui 816
4 yeTBEpTH .
55. 07.04 P AmpoTepHBIE CBOWMCTBA OKCHIA U THIPOKCH A 82
56. 09.04 Keneso 817
14.04 Oxkcunpl, TuApoKcu b U comu xenesa (1) u
57. 817
xenesa (1)
58. 16.04 O00011IeHNEe U CHCTEMATH3aIIUs 3HAHU I IToBT.87-12
21.04 IIpakTnueckas padora Ne 7. Pemenue
59, SKCIEPUMEHTAIBHBIX 337a4 10 TEME Crp.125
«BaskHeHe MeTalIbl 1 UX COSTMHEHMSI
23.04 Boruncnenus no ypaBHEHUSIM XUMHUECKHUX
60. peaKkuuii, €CJIi OJJMH U3 PEareHTOB JaH B 3agaHue B TETpaIH
M30BITKE WIIA COJICPIKUT TIPUMECH.
28.04 Brruncnenust MaccoBo# J0JM BBIXOa TIPOIYKTA
61. 3ajanue B TETpau
peaxiun
62. 30.04 O0001IeHre U cucTEMaTU3aNs 3HAHUN ITosT. §9-17
63. 05.05 O0001IeHre U cucTeEMaTU3aINs 3HAHUN ITosT. §9-17
64 07.05 KonTtposbHas padora Ned o Teme
) «Baxuenime MeTaUIbl U UX COCTUHEHUS
12.05 BemectBa n maTepuaibl B TOBCEAHEBHOM KU3HU
65. 3ajanue B TETpau
yeJioBeKa
14.05 .
66. XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH Cpepl VuuTh 10 TETpaau
19.05 Ponb xumMuu B perieHnn SKOJOTHYECKUX
67. Y4uth 1o TeTpaau
npooieM
21.05 PesepBublit ypok. O600mieHue u
68. . 3agaHue B TETpaau
CHCTEMAaTHU3aLMs 3HAHUI
26.05 PesepBublit ypok. O6o0mIeHme 1
69. 3ajiaHue B TETpaan

CUCTCMAaTHU3alusia 3HAHHUHN

OBLIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 69




CHUCTEMA OIEHKHA JOCTHKEHUH IIVIAHUPYEMBIX
OBPA3OBATEJIbBHBIX PE3YJIBTATOB

Cucrema OICHKH )]OCTI/DKCHI/Iﬁ oﬁyqamnmxm BKJJIKOYA€T: BBIIIOJTHCHHUC na60paTopHHx,
MPAKTUYCCKUX, CaAMOCTOATCIBHBIX W KOHTPOJIBHBIX pa60T. HpI/I OTOM HCIOJIB3YCTCHA
TpaauluOHHAaA 5 OanpHas cucTeMa OLICHUBAaHWA.

O1neHka 0TBETOB Yuamuxcs

OneHka «5» CTaBUTCS B TOM Ciy4yae, €CJIM Y4YallUHCS IOKa3bIBa€T BEPHOE IMOHUMAaHHE
XUMHUYECKOHN CYIIHOCTH PACCMaTPUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHIA,
a TaK JX€ NPaBWIbHOE OIpeleleHue (PU3NUECKUX BEJIWYUH, MX EIUHUIl U Ccroco0oB
U3MEpEHUs: MPaBUJIbHO BBINOJHSAET PAacu€Thl; CTPOUT OTBET IO COOCTBEHHOMY IUIAHY,
COMPOBOXKIAET pPAcCKa3 COOCTBEHHBIMH IpPUMEpaMH, yMEeT NPHUMEHSTh 3HAHUS B HOBOMU
CUTyallUM TPHU BBIIIOJIHEHUM NPAKTUYECKUX 3aJAHUI; MOYKET YCTAHOBUTBH CBSI3b MEKIY
M3y4aeMbIM W paHee W3YyYEHHBIM MATEpHAIOM MO KypCy XMMHH, a TAaKK€ C MaTepHUAIIOM,
YCBOEHHBIM IIPU U3YYEHUHN JPYIUX MPEIMETOB.

Onenka «4» cTaBUTCA, €CIIM OTBET YYEHHKA YIOBIETBOPSET OCHOBHBIM TpPEOOBaHUSM Ha
OLIEHKY 5, HO JaH 0e3 HCHOJIb30BaHUSI COOCTBEHHOIO IUIaHA, HOBBIX MPHUMEpOB, 0Oe3
MPUMEHEHHS 3HAHUN B HOBOW CHUTyalnu, 6€3 UCIOJb30BaHUS CBS3EH C paHee H3YYCHHBIM
MaTepuaJoM M MaTepuajoM, YCBOCHHBIM IMPH U3YYEHUHU Jp. MPEAMETOB: €CIU y4alluics
NOMYCTUJ OJHY OWIMOKY MM He OoJjiee JOBYX HEIOYETOB M MOXKET HMX HCIPaBUTh
CaMOCTOSITENIBHO WIIN C HEOOJIBIION TOMOIIIBIO YUUTETIS.

Onenka «3» CTaBUTCS, €CIM y4YallUHCsA TMPAaBWIBHO TMOHUMAET XMMHYECKYIO CYIIHOCTD
paccMaTpuBaeMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/ICIbHBIC MPOOEITBI
B YCBOGHHHM BOINPOCOB Kypca XHMHH, HE TMPEMATCTBYIONIUE JaJIbHEUIIEMY YCBOCHHIO
BOIIPOCOB MPOTPAMMHOTO MaTepHalia: yMEeeT MPUMEHSTh MMOJyYCHHBIC 3HAHUS TP PEIICHUH
MPOCTHIX 33J1a4 C MCIOJb30BAaHUEM TOTOBBIX (DOPMYII, HO 3aTPYIHSETCS MIPH PEIICHUH 3a]1ad,
TpeOyImuX Mpeodpa3oBaHUsl HEKOTOPHIX (GOpMyII, TONMYCTHJ HE Oojiee OTHOM TrpyOoit
OLIMOKHU M IBYX HEIOYETOB, HE OoJiee OJHOM rpy0oii U OJHON HerpyOoii omnOKu, He Oosee
2-3 HerpyObIX OIIMOOK, OJHON Herpyooi ommOku U TpEX HEAOYETOB; momycTun 4-5
HEIOYETOB.

OI_[eHKa «2» CTaBUTCs, €CJIIN y‘laIHI/II;'ICH HC OBJIaZAC]I OCHOBHBIMH 3HAHUAMU U YMCHHAMU B
COOTBCTCTBHH C Tp€6OBaHI/I$IMI/I nporpaMmbl 1 JOIMYCTHII 0oubliIe OIINOOK U HEJIOYETOB YeM
HCO6XOI[I/IMO JJIL OICHKHU «3».

OneHka KOHTPOJIBHBIX PadoT
Onenka «5» cTaBUTCA 32 pabOTY, BHIIOJHEHHYIO ITOJHOCTBIO 6€3 OINOO0K U HEJOUYETOB.

Onenka «4» craBUTCS 3a PabOTy BHIMOJHEHHYIO TOJHOCTHIO, HO NPU HATUYUM B HEH HE
Oomnee oaHOM TpyOOil M OMHOM HErpyOOW OIMOKM M OJHOTO HEeJouéTa Wiu He Ooyee TPEX
HEJI0YETOB.



Omnenka «3» CTaBUTCSA, €CIIM YUYECHHK IPAaBUIBHO BBITIOJHUI HE MeHee 2/3 Bcel paboThl WK
JOMycTHSI He Oosiee OgHON TPpyOO# ommOKM M ABYX HEmOou€TOB, HE OoJyiee OJHOM TpyOoi
OIMOKK U OJHOU HerpyOol ommbOku, HE OoJiee TpeX HErpyObIX OIMMOOK, OJHOW HErpyooi
OIIMOKH U TpeX HEJOUETOB, IPU HATTMYUH 4 - 5 HETOUETOB.

OneHka «2» CTaBUTCS, €CJIM YUCIIO OUTMOOK M HENOYETOB IPEBBICUIO HOPMY Ui OLEHKU 3
WM TIPaBUJIHHO BBITIOJHEHO MeHee 2/3 Bceil paboThl.

Onenka NMPAKTUICCKUX paﬁoT

OneHka «5» CTaBUTCS, €CJIM Y4YalMICS BBIIOJHSAET paboTy B TOJHOM OO0BEME C
COONIIOJICHEM HEOOXOMMOM TOCIIEeIOBATEIbHOCTH TPOBEJICHHUS OIBITOB W H3MEPEHUH;
CaMOCTOSITEIbHO W PAIMOHAIBHO MOHTHUPYET HE00X0auMoe O0OpYyIOBaHWE, BCE OIIBITHI
IIPOBOAWT B YCIOBUAX U PEIKUMAX, O6€CH€‘II/IBaIOHII/IX MOJIY4YCHHE MMPABUIIBHBIX PE3YJILTATOB
¥ BBIBOJIOB; COOMIOaeT TpeOOBaHMs TMpaBWJI OE30MACHOCTH TpPyJa; B OTYETE NMPABWIBHO U
AKKYPAaTHO BBITIOJIHACT BCC 3allUCH, Ta6J'H/IHI)I, PUCYHKH, YPABHCHUA, BBIYUCIICHUS.

OmeHka «4» CTaBUTCS, €CITU BBITIOIHEHBI TPEOOBAHMUS K OLIEHKE «5» , HO OBIJIO JOMYIIEHO Ba
— TPH HeJloYeTa, He 0oJiee OHON HErpyOOil OITMOKHU M OJTHOTO HEI0UETa.

Ornenka «3» CTaBUTCS, €CIM padoTa BBIMOJHEHA HE TOJIHOCTHIO, HO 00BEM BBIITOJTHEHHOU
YacTU TaKOB, MO3BOJIAET MOJYYUTh MpaBUIbHBIE PE3YylIbTaThl W BBIBOJBI: €CIM B XOJE
MIPOBEJICHUS OTBITa U U3MEPEHUH ObLITN JOMYIIEHBI OIIUOKH.

OHCHKa «2» CTaBHUTCA, C€CJIU pa60Ta BBIIIOJIHEHA HE ITOJIHOCTBIO M 00BEM BBIITOJHEHHOM
qacTu pa6OTI>I HC IO3BOJACT CACIAaTh INPaBUJIIBHBIX BBIBOJAOB: €CJIM OIIBITBI, HU3MCPCHUII,
BBIYMCIICHHA, Ha6J'IIOI[CHI/I$I IMPON3BOJUINCH HETIPABUIIBHO.

O0uuMe s Juiesi:

OueHkKa NPOeKTHOM 1eATeJIbHOCTH YYAIIUXCS

Kpurepwuii 1 IpoaykT (MaTepuanausoBanublid pesyabrart IIY) basbl
3 8 1.1 | HoBusHa. OpuUruHaibHOCTh. Y HUKAJILHOCTD 1-2
g9 1.2 | OntumanbHOCTh (HaMTy4IIee coueTaHnue napaMeTpoB MPOIYKTa) 1

© 1.3 | DCTETUYHOCTD 1-2
MakcuMalibHOe KOJMYeCTBO 0a10B 5
Kpurepuii 2 IIpouecc (padbora Mo BHINOJHEHHUIO TPOEKTA)
2.1 | AKTyalbHOCTb 1-2
2.2 | [IpobaeMHOCTD 1-2
qé; 2.3 | CootBercTBHE TpeOOBAHUAM 0OBEMA 1
§ 2.4 CoJiepkaTebHOCTh 1-3
S 2.5 | 3aBepIIeHHOCTb 1
é 2.6 | Hanuune TBOpYECKOr0 KOMIIOHEHTA B MPOIEcCe MPOESKTUPOBAHUS 1-2
2.7 | KoMMyHUKaTUBHOCTb (B TPYIIIOBOM IPOEKTE) 1-2
2.8 | CaMOCTOATETHHOCTD 1-3
MaxkcuMaJibHOE KOJMYeCTBO 01108 16
Kpurepnii 3 \ KauvecTBO opopmiieHnst MaTepuaa




9 4 3.2 | Marepuan oopmIiieH ¢ rpyObIMH HapyIICHUSIMH TpeOOBaHUI 0
E °§ 3.3 | HomymieHbl He3HAYUTEIbHbBIC HAPYIIECHHUs TpeOOBaHUN 1-2
== 3.4 | Marepuan opopMIiIeH B COOTBETCTBHH C TPEOOBAHUIMU 3-4
MakcuMaJibHOEe KOJIMYeCTBO 0aJ110B 4
Kpurepnii 4 3ammTa npoekra

4.1 KadectBo noknaga (CHCTEMHOCTb, KOMITO3UITHOHHAS 11€JI0CTHOCTb, 1-3
MIOJTHOTA TIPEJICTABIICHUS MPOOJIEMBI, KPATKOCTb, YETKOCTH,

. SICHOCTB (DOpPMYIIMPOBOK)

=

o 4.2 | OTBeTH HAa BOIPOCHI 1-3

§ 4.3 | JInaHOCTHBIE TIPOSIBIICHUS TOKIIATINKa 1-2

g 4.4 | KynbTypa peun JOKJIaJuuKa 1-2
=
MakcuMalibHOEe KOJIMYECTBO 0aJJ10B 10
MakcuMalibHO€e KOJMY€eCTBO 0AJ1J10B N0 BCEM KPUTEPUSIM 35

IlepeBoa 0a/1J10B B OLIEHKY

85% oT MakcMMaJIbHOU CyMMBI 0auioB, 35-30 6amioB — «5»

70-85 %, 29-25 GannoB — «4»

50-70 %, 23-17 6aiuioB — «3»

0-49 % - «2»

KpnTeplm H IMOKa3aTeJIn ONCHUBAHUSA I/ICCJICIIOBaTeJIbCKOﬁ JEeATECJIbHOCTH

o0yuarouerocst
Kpurepwuii 1 YPpoBeHb aKTYAJIbHOCTH TEMbI HCCJIEIOBAHUS basibl
2 1.1 AKTYyaJbpHOCTh TEMBI UCCIICIOBAHUS HE TOKa3aHa 0
o 1.2 [IpuBeneHbl HEAOCTATOYHO yOeauTeIbHBbIE JOKa3aTelIbCTBA 1-2
§ aKTyaJIbHOCTH T€MbI UCCIICIOBAHUS
= 1.3 [IpuBeneHbl  OCTaTOYHO yOEOUTENbHBIE  JOKa3aTelIbCTBA 3-4
= aKTyaJIbHOCTH T€MbI UCCIIEIOBAHUS
Kpurepuii 2 KauecTBO coneprkanusi ccjieI0BaHUS
2.1 CoOOTBETCTBHE CONCPIKAHMSI HCCIICIOBAHUS €r0 TEME
2 2.1.1 | ComepxaHue HCCIEIOBAHUS HE COOTBETCTBYET 3asBJICHHOM 0
v TeME
§ 2.1.2 | ConepxaHuie ucciaeI0BaHUS HE B MOJHON Mepe COOTBETCTBYET 1-2
E 3asBIICHHOH TeMe
= 2.1.3 | ConeprxkaHue HccIeI0BaHUS B MIOJIHOM Mepe COOTBETCTBYET 3-4
3asBIICHHOH TeMe
= 2.2 JIOTUYHOCTH M3JI0KEHHS MaTepHaa
§ = 2.2.1 | Marepuan U3JI0)KE€H He JIOTHYHO, He CTPYKTYPHUPOBaH, 0
o ¢ Xa0THUYECH
= 2.2.2 | HemocratoyHo coOM0maeTcst IOTHYHOCTE U3JI0KEHUS 1-2




MaTepuaa
2.2.3 | Marepuai U3JI0)KE€H B CTPOTOi JIOTHYECKOM 3-4
MOCIIEI0BATEIHHOCTH
2.3 | KonnuectBo u pa3HooOpa3ne HCTOYHUKOB HH(POPMAIHH
2 2.3.1 | OTcyTcTBHE CIMCKA HCTOYHUKOB HH(POPMALIUU 0
o 2.3.2 | Vicnonb30BaHbl OTHOTUITHBIC ICTOYHUKU HH(MOPMAITHH 1
§ 2.3.3 | Ucnonb30BaHO HE3HAYUTEIHHOE KOJIMYECTBO HCTOUHHKOB 2
g uHpOpMaIU
= 2.3.4 | Mcnonp30BaHO 3HAYUTEIHHOE KOJMIECTBO PAa3HOOOPA3HBIX 3-4
MCTOYHUKOB HH(OpMAIIUN
Kpurepnii 3 KauecTB0o 0popMIIeHHSI HCCIIEI0BATENbCKOI0 MATEpHAJIa
= 3.1 | CootBercTBre 0OPMIICHHS TPHHSATHIM TPEOOBAHHSIM
g % 3.1.1 | Marepuan odopmiieH ¢ rpyObIMH HApYIICHUSIMHA Tpe6VOBaHI/II71 0
o 3.1.2 | NomymieHpl He3HAYUTEIbHBIE HApYIIEHHs TpeOOBaHUN 1-2
= 3.1.3 | Marepuan oopMIIEH TOYHO B COOTBETCTBHHU C TPEOOBAHUSIMHU 3-4
MaxkcuMaabHOE KOJIMYECTBO 0AJIOB 20

IlepeBoa 0a/1J10B B OLIEHKY

85% oT MakcuMalbHOM CyMMBI 0auioB, 20-17 6amioB — «5»

70-85 %, 16-14 6amnoB — «4»

50-70 %, 13-10 Gaiu1oB — «3»

0-49 % - «2»




YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

I'a6puensn O.C. Xumus. 9 xnacc. Yuebnuk. «/Ipocda», 2019-2021.

METOANYECKUE MATEPHUAJIBI VIS YUYUTEJIA

1.T'abpuensn O.C. Ypoku xumuu B 9 knacce: Ku. ans yuurens. — M.: Ilpoceuienue,
2019.

2.CepmiioBa H.JI. Xumus. Jkcnpecc-aguarnoctuka.—M.: Dx3amen,2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://www.alhimik.ru

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

http://c-books.narod.ru

PN

http://www.drofa-ventana.ru
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