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KontponbHbie 0 1 1 2
paboTHI

PocTtoB-na-/{ony
2025 — 2026 y4eOHbIii ro1




HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs COCTABIICHA Ha
OCHOBE TpPEOOBAHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOM OOpa3oBaTENbHOW MPOTrpaMMBbI
OCHOBHOTO 0011ero oopazoBanusi, npeacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOil pabouell MporpaMMbl BOCIIMTAHMS U C YYETOM KOHLEMUUU MPEroJaBaHMs
yuyeOHOro mnpeamera «XuMus» B 0Opa3oBaTelbHBIX OpraHuzauusax Poccuiickoi
denepauni.
Pabouas mporpamma mo xuMuu i1t 7 «Y» Kilacca COCTaBJIeHa HA OCHOBE CIICAYIONINX JTOKYMEHTOB:

o ®denepanbublii 3aKk0H 0T 29.12.2012 Ne 273-03 «O0 obOpazosanuu B Poccuiickoit denepanum»
c yuéroMm u3MeHeHHUH, BHecEHHbIX [Ipukasom Munnpocsemenus or 31.07.2020 Ne 304 (B
penakiuu ot 23.05.2025 N 114-D3).

e (OOnactHoil 3akoH «O0 obOpa3zoBanuu B PocroBckoil obmactu» ot 14.11.2013 Ne 26-3C (B
penakmuu ot 7.11.2024 Ne 209-3C).

e [lpuka3 Munnpocsemenuss «O0 yTtBepxkaeHuu llopsaka opraHu3aluu U OCYLIECTBICHUS
o0pa30BaTeNbHON JAEATEILHOCTH 10 OCHOBHBIM 00II€00pa3oBaTENbHBIM IporpaMmaM —
o0pa3oBaTebHBIM MMPOTpaMMaM HavadIbHOTO O0IIEro, OCHOBHOTO OOIIETO M CPETHEro OOIIETO
obpazoBanus» oT 22.03.2021 Ne 115 (B pemakmuu [IpukazoB Munnpocsemenust Poccun ot
22.09.2023 Ne731).

e [lpuka3 MunucrepctBa mnpocsemeHuss P® ot 26.06.2025 Ne 495 «O06 yrBepkaeHUA
(denepanbHOro rmnepeuHss y4eOHMKOB, JOMYIIEHHBIX K HCIHOJB30BAHUIO MpPH peaTu3aliu
MMEIOIUX TOCYJapCTBEHHYIO aKKpEIUTAlUI0 OOpa30BaTeIbHBIX MPOrpaMM HayaJlbHOTO
o0mmero, OCHOBHOTO 00miero, cpeaHero ooOmero oOpa3oBaHMs  OpraHU3alUSIMHU,
OCYIIECTBIISIOIMMU 00pa30BaTENbHYIO NIEATEIBHOCTh UM YCTAHOBJIEHUS MPEIEbHOTO CPOKa
WCIOJIb30BAHUS UCKIIIOYEHHBIX YYEOHUKOB U pa3paOOTaHHBIX B KOMIUIEKTE C HUMH YYEOHBIX
OCOOHIT».

e Jlpukaz MunuctepcrBa mpocemieHuss P® ot 18.07.2024 Ne 499 «OO6 yTBepkaeHUH
(benepanbHOrO TMeEpeyHsi AJIEKTPOHHBIX OO0pPa30BaTENbHBIX PECYPCOB, JOMYIICHHBIX K
WCIOJIb30BAHUIO  TPU  pealu3alii  HMMEIOIIMX  TOCYJApCTBEHHYIO  AKKpPEIUTAILIUIO
0o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOrO OOIIEro, OCHOBHOTO OOILEro, CpPeaHEro OOIIero
o0pa3oBaHH.

e [Ipukaz Munnpocsemenuss Poccuu ot 31.05.2021 Ne 287 «O06 yTBepxkacHUHN (HeaepaTbHOTO
roCcy/apCTBEHHOT0 00pa30BaTEIbHOIO CTAHIAPTa OCHOBHOTO 0011Iero 00pa30BaHM .

e [lIpuka3 Munnpocsemenus Poccun ot 18.05.2023 Ne 370 «O6 ytBepxaeHuu denepaibHOR
o0pa3oBaTeNnpHON MPOrpaMMbl OCHOBHOTO 00IEro 00pa30BaHUsD» C HM3MEHEHHUSMHU OT |
despania 2024 r. Ne 62 u 19 mapta 2024 r. Ne 171.

e Meronuueckue pexomennanuu «CrcreMa OLIEHKH TOCTHKEHUH IIaHUPYEMbIX MPEAMETHBIX
Pe3yJIbTaTOB OCBOCHHS yueOHOro npeamera « Xumus — » (2023).

e Konnennuusa npenogaBanus xumuu B PO (pacnopsokenue [IpasutensctBa PO ot 03.12.2019
Ne TIK-BH).

o @enepanbHasg pabouast mporpaMMa BOCIUTaHMS Ul 00LIe00pa3oBaTeIbHBIX OpPraHU3aLi
(omoOpena pemieHueM (eaepanbHOr0 yueOHO-METOAMYECKOTO OOBEIUHEHHUS IO O00IIeMy
o0pa3oBanuio, MPOTOKOJ 0T 23 mioHs 2022 r. Ne 3/22).

e IlocranosiieHue ['maBHOro rocyaapcTBEHHOro caHuTapHoro Bpaya Poccuiickon ®denepamuu ot
28.09.2020 r. Ne 28 "OO6 ytBepxkaeHun canutapHblx npaswi CII 2.4. 3648-20 "CanurapHo-
SMUAEMHUOJIOTHYECKHE TpeOOBaHUSI K OpraHU3allusM BOCHHMTaHHUS W OOy4YeHHUs, OTIbIXa M
O3JI0OPOBJIIEHHSI JAETE M Mojoaexu" (3apeructpupoBaH MuHHCTEpCTBOM IOCTHIMH P
18.12.2020 Ne 61573).


https://www.consultant.ru/document/cons_doc_LAW_505819/

e [locranosiieHue ['maBHOro rocyaapCcTBEHHOrO caHUTapHOro Bpaya Poccuiickont denepanuu ot
28.01.2021 Ne2 «O6 ytBepxkaenuu CanlluH 1.2.3685-21 «['urueHunueckue HOPMATHUBBI U
TpeOOBaHUS K 00ECIEeYeHUI0 0e30MacHOCTH U (W) Oe3BPEIHOCTH ISl YeloBeKa (haKTOpOB
cpensl ooutanus» ¢ m3MeHenusimu ot 30.12.2022.

e OcHoBHas oOpazoBaTeNbHasl MporpaMma OCHOBHOTO OOIIero oOpa3oBaHMs, YTBEPKAEHHAs
npukazoM aupektopa ot 30.08.2025 Ne545.

e VueOnbii an MAOVY «Jlumeir Ne 11» ma 2025-2026 yueOHBIH 01, YTBEPXKAEHHBIN
npukazoM aupektopa ot 30.08.2025 Ne545.

e [lonoxenne o paboueit mporpamme MAOY «Jlumeit Ne 11», yTBepkI€HHOE NPUKA30M
mapexTopa ot 22.08.2025 Ne471 .

e Kanengapusiii yueOHbI Tpapuxk MAOY «Jlumeir Ne 11» ma 2025-2026 yueOHbIi TOA,
yTBEepKIEHHBIN nprka3zoM aupekTopa ot 13.08.2025 Ne 455.

OBIIAA XAPAKTEPUCTUKA YYUEBHOTI'O ITIPEJIMETA « XUMUSA »

[Tporpamma o xumMuu Ja€T MpPEACTaBICHUE O LENSAX, OO cTpaTeru 00y4YeHus, BOCITUTAHUS U
pa3BUTHS OOYYAIOUINXCS CPEACTBaMHU y4eOHOTO IMpeaMeTa, yCTAaHABIMBACT 00s3aTelIbHOE MPEAMETHOE
coJiep)KaHue, MpeayCMaTpUBAET paclpeesieHHe ero Mo KiaccaM M CTPYKTYpPHpPOBaHHUE IO pas3ieiaM U
TEMaM IMpOorpaMMmbl 10 XHUMHUH, ONPEACTIACT KOJIUYCCTBCHHBIC M KAYCCTBCHHBLIC XAapPaKTCPHCTHUKU
COACPIKAHUA, PEKOMCHAYEMYIO ITOCICA0OBATCIbHOCTE HU3YUYCHUA XHUMHH C y‘-IéTOM MCXKIIPCIMETHBIX U
BHYTPHIIPEJIMETHBIX CBS3CH, JIOTUKH yYeOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH O0ydYaroIIuXxcs,
OTIpeIeNIIeT BO3MOXKHOCTH TPEAMETa JUTsl pealin3aliiil TPeOOBaHUI K pe3ysibTaTaM OCBOSHHSI OCHOBHOM
o0Opa3oBaTeNbHON TMpPOrpaMMbl Ha YPOBHE OCHOBHOT'O O0OIIEro oOpa3oBaHHWs, a TakKe TPEOOBaHHMMA K
pe3yiabTataM OOy4YeHHs XMMHU Ha YpOBHE IeNiell M3y4YeHHs NpeMeTa M OCHOBHBIX BHIOB y4eOHO-
MO03HABATEIBHOH JIEATETLHOCTH 00yUaIOIIErocsi IO OCBOCHHUIO YUESOHOTO COJICPIKAHMS.

3HaHWE XUMHUH CIYXXHT OCHOBOW JIsi (OPMHUPOBAHUS MHPOBO33pEHHS OOYydaromerocs, ero
MPEJCTaBICHUN O MaTepHaJbHOM EIWHCTBE MHpPA, BAXKHYIO POJIb UTparOT (QOpMHpYEMbIe XHMHUEH
MPEJCTAaBICHHUS O B3aUMOIPEBPAIICHISIX YHEPTUU U 00 3BOJIOIMU BEIIECTB B IPUPOJE, O MyTAX PEIICHHS
rJI00aIBHBIX TPOOJIEM yCTOWYUBOIO Pa3BUTHSL YEIOBEYECTBA — CHIPhEBOM, YHEPTETHUECKOW, THIIEBOU U
HKOJIOTUYECKOM OE30MAaCHOCTH, MTPOOIIEM 3IPAaBOOXPAHCHHUSI.

W3ydenue xumuu:

CIOCOOCTBYET pealH3aliyd BO3MOXKHOCTEH It CaMOpa3BUTHS H (OPMHPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 00Iel 1 QyHKIIMOHAILHOW TPAMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHPOBAHUE MBIILICHUS U TBOPUECKUX CITIOCOOHOCTEH 00YyYaromuXcsi, HABBIKOB
UX CaMOCTOSITEIIbHOW Y4YeOHOW NesTeNbHOCTH, JKCIICPUMEHTAIBHBIX M HWCCIEI0BATCIbCKUX YMEHHIA,
HEOOXOJIMMBIX KaK B IIOBCEIHEBHOW )KM3HHU, TaK U B PO(PECCUOHAIBHOM eI TEITBHOCTH;

3HAaKOMHT CO CHEIHM(PUKON HAaydyHOrO MBINUICHHS, 3aKJIa(bIBAET OCHOBBI LIEJIOCTHOTO B3IJIsia HA
€IMHCTBO TPHPOJBI U YEJIOBEKAa, SBJSICTCS OTBETCTBCHHBIM ASTarnioM B (OPMHUPOBAHHHM ECTECTBEHHO-
HAYYHOU TPAMOTHOCTH 00YYarOIIUXCS;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K
MPHUPO/Ie, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHUe 00YyJarOIIUXCS.

JlanHble HampaBleHUs B OOyYeHUH XUMHU 0OECTIeYMBAIOTCS CIeU(UKON comepkaHus y4eOHOTo
MpeaIMeTa, KOTOPBI SBIISETCS MelIaroruiiyeck aganTHPOBAHHBIM OTpaKeHHUEM 0a30BOIl HayKHW XMMUHM Ha
onpeAenEéHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHs OpPUEHTHPOBAH Ha OCBOEHHE
OOyYaroIIUMHUCSI CHCTEMBI TEPBOHAYAIBHBIX TOHATHI XUMHH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJEIBbHBIX 3HAUUMBIX TIOHATUN OPraHUYECKOU XUMUH.



CtpyKTypa cofepkaHusi porpaMmbl 10 XUMUHM COPMHUPOBAHA HA OCHOBE CUCTEMHOI'0 IMOAX0/a K
e€ nzyueHuro. CozeprkaHnue CKJIabIBACTCA U3 CUCTEMBI IMIOHATUN O XMMHUYECKOM JIEMEHTE U BEILECTBE U
CHCTEMBI MIOHATHIA O XUMHYECKOH peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO MPUHLIUITY
II0CJIEZI0BATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX IIPEJICTABICHUI Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YUEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XMMHH;

— YUYEHHS O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 JIEKTPOJUTUUECKON JUCCOLMALIMM BEILIECTB B PaCTBOPAX.

TeopeTnueckre 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYUYEHHBIX U OCMBICIEHHbIX
(baxTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BHITIONHSS (PYHKINU OOBSICHEHHS
U TIPOTHO3UPOBAHUS CBOMICTB, CTPOEHHUSI M BO3MOYKHOCTEHM MPAKTUYECKOTO NPHUMEHEHUS U IOJIy4eHUs
M3y4aeMbIX BEIECTB.

OcBoeHue MporpaMMbl MO XMMHH CHOCOOCTBYET (DOPMHUPOBAHUIO NMPEACTABICHUS O XUMUYECKON
COCTaBJISIOLIEH HAyYHON KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOILIEHUS K
HAayyHOMY 3HAHUIO W METOJaM IO03HaHus B Hayke. l3ydyeHne XMMHUM NPOUCXOAUT C TPUBJICUYEHHEM
3HAaHUW U3 paHee M3YUYEHHBIX YUeOHbIX mpeameroB: «Okpyxaromuii mup», «buonorus. 5—7 kimacce» u
«®Duszuka. 7 Kiacey.

[Ipy u3ydyeHHH XUMHUU TPOUCXOAUT (OPMUPOBAHUE 3HAHMNA OCHOB XHMHYECKOM HAyKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHMSI, NMPAKTUYECKOM IEesATeNbHOCTH 4YellOBeKa W KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOH KyJbTYphl. 3agadya y4yeOHOro MpeaMeTa COCTOMT B (POPMHPOBAHMHM CHUCTEMBI
XUMHYECKUX 3HAHUH — BaXKHEMIIUX (aKTOB, MOHSATHI, 3aKOHOB U TEOPETUYECKUX IOJOKEHUMH,
JOCTYMHBIX 0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKd, B MPUOOLIEHUH K HayYHBIM
METOJaM IO3HaHUs IPU HM3YUYEHUHU BEIIECTB U XUMHUYECKUX peakuuil, B (OpMUPOBAHMM U PA3BUTUHU
MIO3HABATENbHBIX YMEHUH U MX MPUMEHEHHH B y4yeOHO-IIO3HABATEIbHOM M y4eOHO-HMCCIEI0BATENIbCKON
NeATelbHOCTH, OCBOCHUH MPaBUII OE30I1aCHOI0 OOpaIlleH!s C BEIIECTBAMU B IIOBCEIHEBHON KU3HH.

HEJNX U3YUEHUSA YYUEBHOTI' O IIPEJMETA «XUMMSI»

[Ipu u3yueHnr XUMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEr0 0O0pa3oBaHUsl BaKHOE 3HAUYCHHE IPUOOpeH
TaKHe LU, KaK:

— (GopMUpOBaHHE WHTEIUIEKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY MPHUHITHUIO pEUICHUH, CHOCOOHON aganTHpoBaThCs K OBICTPO
MEHSOLIUMCS YCIIOBUSIM JKU3HH,

— HampaBJICHHOCTb OOy4YeHHS Ha CHCTeMaThyeckoe mpuoOliieHue olyyaroumxes K
CaMOCTOSITENIbHOM TO3HABATEJIBHON JESITeIbHOCTH, HAay4YHBIM METOJaM IMO3HAHUs, (OPMHUPYIOMINM
MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecriedyeHHe  YCIOBHH, CHOCOOCTBYIOUIMX MNPUOOPETEHHIO  OOYydYalOUUMHUCS  ONbITa
pa3HOOOpa3HOW NEATENbHOCTH, TO3HAHHWA M CAMOIMO3HAHMS, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIIbHOE 3HAYCHUE JJIs1 Pa3JIUYHbBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue o0IIeH (YHKIMOHAIBHON U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM 4YHCIIe
YMEHHH OOBSICHATH M OLIEHUBATH SBICHUS OKPYKAIOIIET0 MHUPA, UCTIOIB3Ys 3HAHUS U OMBIT, OTyYeHHbIS
MpU W3YYCHUHU XUMHUH, MPUMEHSATh UX TMPHU PELICHUH MPoOJeM B TMOBCEIHEBHON XU3HU U TPYAOBOM
NEeSATENbHOCTH;

— (dopmupoBanre y o0Oy4aromMXCs TYMaHUCTHYECKUX OTHOIICHWH, TMOHUMaHHs IICHHOCTH
XUMHUYECKUX 3HAHWH AJ BBIPAOOTKU KOJOTHYECKU I11eJIeCO00pa3HOro MOBeIeHUsI B OBITY U TPYJIOBOH
JESTENBHOCTH B IEJISIX COXPAHEHUs CBOETO 3JJ0POBbS M OKpY:KaroUel TPUPOIHON CpeIbl;



— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHMTAaHHIO Ha
OCHOBE YCBOCHHUS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduist u
HAIPaBJIEHHOCTH JAJIbHEHIIET0 00yUYEHMUSL.

MECTO YYEBHOI'O ITIPEJIMETA « XUMMUs » B YYEBHOM IIJIAHE

B coorBerctBun ¢ 00HOBAEHHBIM PI'OC OOO yuebusiii npeamer « XUMMUSA» Bxoaut B
npeameTtHyio obnacte « ECTECTBO3HAHUE » u sBnsierca ob6si3arenbHbIM sl u3ydeHus. OoOiee
YKCJIO YacOB, OTBEACHHBIX HAa M3yuyeHHUE IpenMera XUMHUs, cocTaBisieT B 7 kiacce — 34 yaca (1 gac B
HEJIEIIO).

B 7 xmacce «Y» B pamkax oOpraHu3alid KOHTpOJIA 3a peajlu3alyell NporpaMMbl HCIOJIB3YIOTCS
CIIETYOIIMEe BU/IbI MUCBMEHHBIX paboT: KOHTpOJIbHAsS padoTa (2).

YdeOHas mporpaMMa paccyuTana Ha 34 yaca.

Pabouast mporpamma 1o kypcy «Xumusi» B 7 Kiacce «Y» COCTaBjI€HAa B COOTBETCTBHU C YUEOHBIM
TUTAHOM, KaJCHJapHBIM y4eOHBIM TpauKOM U pacrucaHueM ydeOHbIX 3aHsTuid Ha 2025-2026 yuyeOHbII
roJ 1 peajm3yercs 3a 35 4acos.



COAEPKXAHHUE YYEBHOI'O ITPEAMETA « XUMUSA »

XUMHS B LICHTPE €CTECTBO3HAHMS (1 1 ‘I)

XuMHs KaK 4acThb ecrecTBo3HaHus. [Ipenmer xumuu.

EcrecTBO3HaHWE — KOMIUIEKC HAayK O TNpupojae: (GU3UKK, XUMHUH, OWUOJIOTMH U reorpadui.
ITonoxutensHOE W OTpHULIATENbHOE BO3ACWCTBHE HeioBeka Ha mpupony. Ilpemmer xumuu. Tema u
BemiecTBa. CBOMCTBA BEIIECTB KaK MX MHAWBHUIyaIbHbIE TpHU3HAaKU. CBONCTBA BEIIECTB KaK OCHOBA UX
IPUMEHEHHSI.

Metoabl u3yuyeHUs ecTecTBO3HaHMsi. HaOmioneHume Kkak OCHOBHOM METOJ MO3HAHHUA
OKpYXKalOIllero Mupa. YCIIOBHUSA IpoBeldeHUs HaOmofeHus. [umoresa Kak MpeAnoyoxKeHue,
oOBACHSIOLIEe WM MpeACKasblBalollee MPOTeKaHHe HaOMI0JaeMoro sBJICHUS. OKCHEpHMEHT.
JlabopaTtopus. DkcnepuMeHT J1abopaTopHbIi U gomamHuil. CrocoObl (PMKCUPOBaHUS PE3YJIbTaTOB
skcniepuMenTa. CTpoeHHe TIIaMEH! CBEUH, CyXOTr'0 TOPIOYEro, CIIMPTOBKH.

I[IpakTuyeckas padora «3HAKOMCTBO C J1abOpaTopHBIM 00opynoBanueM. [IpaBrina TeXHUKH
0e30MacHOCTH MPH pad0oTe B XUMUICCKOM KaOWHETE (71a00paTopum ).

IIpakTuuyeckass padora «HalOmonenne 3a ropsmell CBeYOH. YCTPOMCTBO CIIMPTOBKH.
IIpaBuna pabOTHI C HATPEBATEIBLHBIME ITPHOOPAMID».

MopeaupoBanne. Mozgenn Kak aOCTparnpoBaHHBIE KONHHM HM3yYaeMBIX OOBEKTOB H
npoueccoB. Mozgenu B ¢usnke. DnekTpodopHas MallnHa Kak adCcTparnpoBaHHAs MOJIENIb MOJHUHU.
Monenu B 6nonorun. bronorndyeckne Mynspkn. Mojienu B XUMHUH: MaTepHabHbIE (MOJIEIN aTOMOB,
MOJICKYJ, KPHCTaJUIOB, allllapaToOB M YCTAHOBOK) M 3HAKOBBIC (XUMHYECKHE 3HAKH, XHMHYECKUE
(hopMyITBI 1 XUMHUYECKHE YPABHCHUS).

XumMuuyeckasi CHMBOJIMKA. XuMHuuyeckue 3Haku. X o0o3HaueHWe, NPON3HONICHHE H
uHpOpMaIUs, KOTOPYIO OHU HecyT. Xumuueckue Gopmyibl. X o0o03HaUYeHUE, MPOU3HOIICHHE U
nHpOpMaLus, KOTOPYIO OHU HecyT. MHaeKchl 1 K03 pUIIUEHTEI.

Xumus u puznka. YHUBepPCATbHbIN XapaKkTep M0J0KeHUH MOJIeKYJISIPHO-KUHETHYeCKOii
Teopuu.

[TonsTHA «aTOM», «MOJIEKyNay, «MoH». Kpucramindeckoe coctosHue BemecTBa. Kpucrammmueckue
pemieTky TBepAbIX BeuiecTs. Auddysus. bpoyHoBckoeaBmxeHHe.

Xumus 1 Gu3uKa. ArperaTHble COCTOSIHMA BellecTBa. [IoHATHE 00 arperaTHOM COCTOSHUU
BelecTBa. ['a3000pa3Hble, KUIKUE UTBepAble BemlecTBa. Kpucraminueckue U amopdHbie TBepible
BeriecTBa. PU3NUECKUE U XUMUYECKHUE SIBIICHHSL.

Xumus u reorpadusi. I'eosnornueckoe cTpoeHue IIaHeThl 3eMJIL: Spo, MaHTHsL, JTUTOChepa.
DJNeMEHTHBIN COCTaB TeOJOrMYECKUX COCTABHBIX YacTel IutaHeThl. MUHEpasasl ¥ TOpPHBIE HOPOIbI.
Marmariueckue 1 ocalouHble (OpraHnyeckrue 1 HeOPraHMYECKUE, B TOM YHCIIE U TOPIOYHUE) TTOPOIBIL.

Xumusa u Ouosorus. XUMHYECKHH COCTaB >XUBOW KIETKU: HEOpraHmdeckue (Boga
MHHEpAIbHBIE COJIM) U OpraHndeckue (OesKu, )KUPbI, YIIeBOAbl, BUTAMUHBI) BemlecTBa. [IpocTeie u
CJIOJKHBIE BEIIECTBA, MX POJIb B KU3HEACATEIBHOCTH OpraHM3MOB. bronoruyeckas poib BOIbI B )KUBOH
knerke. ®otocunre3. Ponb xiopodminia B porocuntese. bronorniyeckoe 3HaueHUE KUPOB, OCIKOB,
3(UPHBIX MaceJ, YIIeBOJI0B U BUTAMUHOB JUI )KU3HEIESATEIbHOCTH OPraHU3MOB.

KauecrBennsble peakuuu B XuMuM. [IoHATHE O KaueCTBEHHBIX PEaKIMAX KAaK O PEAKLUIX,
BOCHPUHMMAEMBIX OPTaHOJIENTUYECKH C IIOMOLIBIO 3pEHMs, ClIyXa, OOOHSHMA. AHAIMTUYECKUI
sapdexT. OnpexpensieMoe BEHIECTBO M PEaKTHB Ha HeEro. BO3MOXHOCTh W3MEHEHHs pOJIM Ha
MIPOTHBOMOJIOXKHYIO. PacnpocTpanenue 3amaxa OAEKOJIOHA, JyXOB WM J€30J0paHTa Kak IpoIecc
muddy3nn. OOpasibl TBEPABIX BEIIECTB KPUCTALIMYECKOTO CTpOeHHS. Moaeny KpUCTaTMYeCKUX
PEIIETOK.

Jdemoncrpanuu. Komneknust pa3HbIX Ted M3 OJHOTO BEIIECTBAa WM MaTepHaia (Harmpumep,
cTekia — nmaboparopHas mocyaa). Komnekius pa3snudabix Ten uin Gororpadwuii Ten U3 aTroMUHUSL
JUTS WILTIOCTPAIAN MJIEH «CBOWCTBA — MpPHUMEHEHne». Y4eOHoe 000pyAoBaHHe, HUCTIONb3YeMOe TIPH
u3ydeHun (GU3NKH, OWOJOTHH, Teorpaduu W XAMHH. ONEKTpo(OpHAs MAaIldHA B JCHCTBHH.
l'eorpaduueckne mMoxenu (rmodyc, kapra). buonorndeckue Monenu (MYJSDKH OPraHOB M CHCTEM
OpraHOB PAaCTEHUH, )KMBOTHBIX M YesioBeKa). PU3NUECKHE U XM MHUUYECKHE MOJAEIH aTOMOB, MOJICKYJT
BEILECTB M HX KPHCTAJUTMUECKUX pelIeToK. OObeMHBIE U apOCTEPIKHEBBIE MOIECIH BOABI, YTIIEKUCIIOTO
U CEepHHUCTOrO ra3oB, MeTaHa. PacmpocTpaHeHue 3amaxa OJEKOJOHA, ITyXOB HJIM JAE30JI0paHTa Kak
nporiecc aud¢y3un. OOpasubl TBEPABIX BEUIECTB KPUCTAJUIMYECKOTO CTpoeHus. Mojenu
KPHCTAJUTMYECKHUX PEIIeTOK. TpH arperaTHeIX cocTosHUA BOJbL. «llepenrBaHue» yriIeKuciaoro rasa B



ININTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIn4HOCTHBIE:

— 3HaHHE W TOHMMAaHHE: OCHOBHBIX HCTOPUYECKHX COOBITHI, CB3aHHBIX C PAa3BUTHEM XHMUH;
JNOCTKEHUH B 00JIacCTH XMMHM M KYJIbTYPHBIX TPaJULMH CBOEH CTpaHbI (B TOM YHCII€ Hay4HBIX);
00IIEMHUPOBBIX JOCTHXKEHUH B 00JIACTH XMMHUH; OCHOBHBIX IIPUHIUIIOB

W TpaBWJI OTHOIIEHWSI K TNPHPOIE; OCHOB 3I0POBOr0 00pa3a >KU3HU U 3A0POBbECOCPETAIOIINX
TEXHOJIOTHH; MpaBWJI TOBENEHHS B 4YpPE3BbIUAHHBIX CHUTYyalUsX, CBS3aHHBIX C BO3ACHCTBHEM
Pa3NUYHBIX BEILECTB; OCHOBHBIX MpaB M 00sA3aHHOCTEW TpakAaHuHA (B TOM 4Hcie 00y4aromerocs),
CBSI3aHHBIX C JIMYHOCTHBIM, MPO(ECCHOHAIBHBIM U JKU3HEHHBIM CaMOONPEAEICHUEM; COLUATbHON
3HaYMMOCTH U COJEpKaHus NpodeccHii, CBI3aHHBIX C XMMHUEH;

— YyBCTBO TOPJOCTH 3a POCCHUMCKYIO XHMHUYECKYI0O HAyKy M JOCTHKEHMS YYEHBIX; YBAKEHUE U
MPUHATHE JOCTH)KEHUN XUMUU;

Mo00Bb U OEpekHOE OTHOUIEHUE K MPHUPOJIC; YBAXKECHUE U YUET MHEHHUH OKPYKAIOMIMX K JUYHBIM
AOCTHUXCHHUAM B U3YUCHHUU XMMUH,

— IpU3HAHKE EHHOCTH COOCTBEHHOTO 3/I0POBbsI U 37I0POBBSI OKPYKAIOLIHX JIFOJIei; HE0OXO0IUMOCTH
CaMOBBIPAKEHUS, CAMOpeaIN3al1H, COLUAIbHOIO IPU3HAHUS;

— OCO3HaHME CTETIEHN T'OTOBHOCTU K CAMOCTOSTENIbHBIM IIOCTYIIKAM U I€HCTBUSM, OTBETCTBEHHOCTU
3a UX pe3yNbTaThl;

— TPOSIBICHUE JKOJIOTUYECKOTO CO3HaHUs, T0OPOKENIaTebHOCTH, IOBEPHsl U BHUMATEINbHOCTH K
JIIOOAM, TOTOBHOCTH K COTPYAHHUYCCTBY; HHUIIUATHUBLI U JIF0003HATEILHOCTH B HN3YUYCHHU BCIICCTB U
MPOIIECCOB; YOSKICHHOCTH B HEOOXOJUMOCTH Pa3yMHOTO HCIIOJIb30BAaHHS JIOCTHKCHUH HAYKU H
TEXHOJIOTHH;

— YMEHHE yCTaHaBJIUBATh CBSI3U MEXKAY LIEJIbI0 U3YUEHUsI XUMHUH U TEM, AJIsl YETO 3TO HY>KHO; CTPOUTD
’KM3HEHHBIE W MPO(ECCHOHANTBHBIE TUIAHBI C YYETOM YCIEIIHOCTH MU3yYEeHUs] XUMHUH ¥ COOCTBEHHBIX
MPUOPUTETOB.

MeTranpeameTHble:

— WCIOJI30BAaHME PA3IMYHBIX HCTOYHUKOB XUMHYECKOHM HHGOpMaUW{; TOIy4YeHHE TaKon
nHpOpMaLINH, €€ aHAIM3, TOJrOTOBKA HA OCHOBE 3TOT0 aHaIM3a MH()OPMAILIMOHHOTO MPOIYKTa U €ro
MIpe3EHTALNS;

— TPUMEHEHHUE OCHOBHBIX METOAOB TO3HaHMs (HAOMIOACHUS, SKCICPUMEHTA, MOJCINPOBAHMSA,
WU3MEpEHUS U T. 11.) JUIsl U3YyUECHHUS

XUMHUYECKUX OOBEKTOB;

— WCIOJIb30BaHHE OCHOBHBIX JIOTHUECKUX OIepanuii (aHaim3a, CHHTE3a, cCpaBHEHUs, 0000mIeHus,
JI0Ka3aTeNIbCTBa, CUCTEMAaTH3allnH, KilacCU(DUKAIIMH U JIP.) IPH U3YUYEHUH XUMHUIECKUX OOBEKTOB;

— (GopMynHpoBaHHE BBIBOJIOB M YMO3AKIIOUEHHH W3 HAONIOACHUH MW W3YyYEHHBIX XHMHUYECKHX
3aKOHOMEPHOCTEW;

— MPOTHO3MPOBAaHME CBOICTB BEIIECTB Ha OCHOBE 3HAHMUSA HMX COCTaBA U CTPOCHMA, a TaKXKe
YCTaHOBJICHHSI aHAJIOTHUH;

— (opMynMpOBaHUE UACH, TUIIOTE3 U MYTEH MIPOBEPKHU UX UCTHHHOCTH;

— ompeneieHWe IeNedl W 3amad yd4eOHOW W WCCIIeOBATEIhCKOW JAEATEIBHOCTH W IyTeH WX
JOCTUKECHHS,

— PpAacKphITHE TNPUYMHHO-CIEACTBEHHBIX CBS3€d MEXAYy COCTaBOM, CTPOEHHEM, CBOWCTBAaMH,
MIPUMEHEHNEM, HAXOKIEHUEM B IIPUPOJIE U MOITYYEHHEM BAKHEUIINX XUMUUECKUX BEILIECTB;

— apryMmeHTanus cOOCTBEHHOH MO3ULUHN M €€ KOPPEKTUPOBKA B XOJ€ AMCKYCCHUHU IO MaTepuanam
XUMHUYECKOTO COACPIKAHMUS.

PeryasituBHbie

— chopMupoBaTh yMEHHE B JHAIOTE C YYHTEIEM COBEPIICHCTBOBATH CAMOCTOSITEIBHO-
BBIpaOOTaHHBIC KPUTEPUU OICHKH;

— c(OpMHUPOBATH YMEHUS BBIABUIATh BEPCUH PELICHUS IIPOOIEMBl, 0CO3HABATh KOHEYHBIH pe3yIIbTar,
Ilo3HaBaTenbHbBIC

— ¢opmMupoBaHUE yYMEHHS OPHEHTHPOBATHCS B Y4eOHWKE, OCYIIECTBISATH ITOMCK HEOOXOIUMOMN
nH(OpManu;

— (opMHpOBaHUE YMEHUS CPAaBHUBATh, aHATU3UPOBATH, KIIACCU(UIIUPOBATE.

KommyHunkaTuBHbIE
— chopMHpOBaTH YMEHUE CIYLIaTh U TIOHUMATh Peub IPYTUX JIOACH.



OcHoOBHBIE BU/IbI IEATEJIHHOCTH YYAIMXCH HA YPOKe (TIEPEUUCITUTh)

Ha ypokax xumuum ydamigecst MOTYT 3aHUMAThCSl Pa3jIMUHbIMM BUIAMM JAEATEIbHOCTH, KOTOPBIE
CMOCOOCTBYIOT YCBOGHHIO MaTepualia W pPa3BUTHIO HAYYHOTO MBIIUICHHS. BOT OCHOBHBIE BHIBI
NESITEILHOCTHU

1. Caymanue u Bocnpusitue HHPOPMANMHU. YUalluecs CIyLWAT OOBSICHEHMS Y4MTEs,
BOCIIPUHHUMAIOT HOBBIE TEMbI U KOHIIEMIIUH, 33JJaI0T BOIPOCHI.

2. PaGora ¢ yyeOHMKAMM U APYTMMHM HCTOYHHKAMM. YTeHue yuyeOHOro Marepuasa, U3yuyeHue
CIPaBOYHBIX U3AHUN U HAYUYHBIX CTAaTeH JJIs YIiIyOJeHUsl 3HaHUM 0 TEME.

3. IIpaktnyeckue 3aHaTHA. [IpoBeneHme maboOpaTOpHBIX pabOT W IKCIEPHUMEHTOB, T[E
y4aluecss MOTyT Ha IPAaKTUKE MPOBEPUTh XUMHUUYECKUE 3aKOHBI U TEOPHH.

4. IIpobGsiemHoe pemenue. PemieHue 3agady M pacyeToB, KOTOPbIE IIOMOTalOT NPUMEHSTh
TEOPETUYECKHE 3HAHUS K IPAKTUYECKUM CUTYaLIUSM.

5. I'pynnoBbie npoekTbl U 00cy:xkaeHusi. Pabora B ManbIx rpymnmnax, oOcyXJaeHHe BOIPOCOB,
00OMEH MHEHHUSIMH 110 XUMUYECKUM SIBJICHUSIM U SKCIIEPUMEHTaM.

6. IloaroroBka u mnpoBeaeHue mnpeseHTanuil. [loAroToBka W mpencTaBlieHUE MPOEKTOB WIIU
JIOKJIAZIOB IO BBIOpDAHHBIM TEMaM, YTO pa3BUBAET HAaBBIKM ITyOJMYHOIO BBICTYIIEHUS U PAaOOTHI C
nHpopManuen.

7. Ucnonb30BaHMe TEXHOJIOTMi. [IpuMeHeHE KOMITBIOTEPHBIX CUMYJIATOPOB, BUAEOMATEPUATIOB
U APYTUX HUPPOBBIX PECYPCOB I MILTIOCTPALIMA XUMUYECKUX SBJICHUMH.

8. Ilposeaenme mcciaegoBanuil. (CaMOCTOATENBHOE WM TPYNIOBOE  HCCIENOBAHME
ONpeAeNEHHBIX XUMUYECKUX SIBJICHUN, YTO Pa3BUBAET KPUTUUECKOE MBIIUIEHUE U HCCIEI0BATEIbCKUE
HaBbIKU.

9. Pediexcusi m camMoouneHKa. YUEHUKH aHaJIM3UPYIOT CBOM mpoiiecc OOydueHUSs, BBISBIISIIOT
cJ1a0ble U CHJIbHBIE CTOPOHBI, CTaBAT LIEIH Ul JaJbHEUIIEro Pa3BUTHA.

OTH BUABI JEATEIBHOCTH IMOMOTalOT y4allUMCsl aKTHBHO YYacTBOBaThb B y4eOHOM Ipoliecce,
nenast ero 6ojee HHTEPECHBIM U 3D (HEKTUBHBIM.

Opranuzanus NPOeKTHOH M HCCJIeI0BATENbCKOM AeATeJIbHOCTH y4alluXxcsl

[IpoekTHas uccienoBaTenbCKas NESATENbHOCTh YYallUXCs MpOIUcaHa B CTaHAApTe 0Opa3OBaHUAL.
[IporpaMMbl BceX HIKOJIBHBIX MPEIMETOB OPUEHTHPOBAHBI HA JAaHHBIM BUJ AedrenbHocTU. [IpoexTHas
NeSITeNIbHOCTh y4YallluXcs CTAaHOBUTCS Bce Oojiee aKTyalbHOM B COBpeMEHHOI meparoruke. M 310 He
Clly4aifHO, BeJlb UMEHHO B IpoOliecce MPaBUILHOW CaMOCTOSITENIBHON pabOThl HAJl CO3/IaHUEM IPOEKTa
Jaydinie  Bcero  GopMHupyeTcs  KyJlbTypa YMCTBEHHOrO TpyAa YYEHHMKOB. A IOBCEMECTHas
KOMITBIOTEPHU3AIMS TO3BOJSET KXKIOMY YUHMTETI0 0oJiee TBOPUYECKH MOAXOIUTH K pa3paboTKe CBOUX
YpPOKOB, a TakKe cJenaTb o00pa3oBaTeNbHBIN mpolecc O0ojee HHTEPEeCHBIM, pPa3HOOOpa3HbBIM U
COBPEMEHHBIM.

HNHCTpyMEHTOM TOCTHXKEHUS TUIAHUPYEMBIX THYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PEe3yJIbTaTOB
SBJIIIOTCSI YHUBEpCallbHbIE y4eOHbIe NeHCTBUS. DPGPEKTUBHBIM METOJOM CHUCTEMHO-IESITEIbHOCTHOTO
MOJIX0/Ia SIBJSIETCS MMPOEKTHAS IS TEIIbHOCTD.

[IpoekTHas NEATETBHOCTH SIBJISETCS YAaCThIO CaMOCTOATENbHON paboThl ywamuxcsa. KauecTBeHHO
BBINIOJIHEHHBIA IIPOEKT — 3TO MO3TAlHOE IUIAHMPOBAHME CBOMX ICWCTBMI, OTCIC)KMBAHHUE PE3yJIHTATOB
cBoell paboThl. [IpoekT — BpeMmeHHas lLieJeHanpaBieHHas JEATEIbHOCTh Ha IOJyYeHHE YHUKAIbHOTO
pe3yJbTara .

Ilenb NpPOEKTHO-MCCIEAOBATENBCKOM JESITENBHOCTH ydamuxcs B pamkax HoBelx PI'OC:
(dopMHpOBaHME YHUBEPCAIbHBIX Y4YeOHBIX JeicTBUU. Mcmonp3oBaHME MPOEKTHO-UCCIEI0BATENbCKOM
JeATeNbHOCTH Ha YPOKaX W BO BHEYPOUYHOM JESITEIbHOCTH SBISETCS CPEIACTBOM (OPMHPOBAHUS
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI, KOTOPbIE B CBOIO OUEPE/b:

e 0o0ecrneynBaroT yyameMycst BO3MOKHOCTb CAMOCTOSITEIILHO OCYIIECTBIATh IEATEIbHOCTh YUECHUS,



® CTaBUThb YyuyeOHBIE I€JIM, WCKAaTh M HCIHOJb30BAaTh HEOOXOIMMBIE CPEACTBA W CIIOCOOBI HX
JIOCTUKEHHS,

® yMeTh KOHTPOJHMPOBATH M OIICHWBATH YUEOHYIO AEATEIBHOCTD U €€ PE3YJIbTaThl;

® CO3JAI0T YCIIOBHUs PA3BUTHs JIMYHOCTH U €€ CaMOpEaJM3alMyd HAa OCHOBE «YMEHUS YYUTHCS» H
COTPYAHMYATH C B3POCIBIMU U CBEPCTHUKAMM.
YMeHue yuurbes

e o0ecreynBaeT JUYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY OOpa30BaHMIO, BBICOKYIO COLMAIBHYIO U
podecCHoHATEHYI0 MOOMIBHOCTH;

e 00ecreYnBaroT yCIEeNTHOE YCBOCHHUE 3HAHWH, YMEHUI 1 HABBIKOB;

(dhopMUpOBaHHE KAPTUHBI MUPA, KOMIIETCHTHOCTEH B JIIO00M MPEIMETHOM 00JIACTH ITO3HAHUS.

K Ba)KHBIM MOJNOKUTENBHBIM (PAKTOpPaM MPOEKTHOM AEATEIbHOCTU OTHOCSTCS:

ITOBBIIICHUE MOTHBALMHU YYalIUXCsl IIPU PELICHUH 3a/1a4;

pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEM;

CMEIIEHUE aKIIEHTa OT HHCTPYMEHTAJIBHOI'O IIOJIX0/1a B PELIEHNH 33/1a4 K TEXHOJIOIHYECKOMY;
(hopMHpOBaHHE YyBCTBA OTBETCTBEHHOCTH;

CO3JJaHUE YCIOBUMN JUIsI OTHOLIEHUHN COTPYIHUYECTBA MEXKJLY YUUTEIEM U YUAITUMCH .

OCHOBHOM MPHUHIMIT paObOThl B YCIOBHUSIX MPOEKTHON JESATEILHOCTH — OINEPEKAIOIIEe CaMOCTOSTEIbHOE
O3HAaKOMIJICHUE IIIKOJIBHHUKOB C y‘~I€6HI>IM MaTepuajioM MU KOJUICKTUBHOC O6CY)KZ[CHI/I€ Ha YpOKax
MOJIyYEHHBIX PE3yJIbTaTOB, KOTOpbIe O(OPMIISIOTCS B BUJE OINpeeieHu 1 TeopeM. B aToM ciydae ypok
MOJTHOCTBIO yTPauynMBaeT CBOW TPAJAUIIMOHHBIE OCHOBAHUS WM CTAHOBHUTCS HOBOHM (opmoil oOmeHus
YUUTEIA U yHalIUXCA B IIJIAHE ITPOU3BOJACTBA HOBOI'O JJI1 YUCHHUKOB 3HAHUA.

Tunbl 3agaHui, IpeIaraéMbIX YYH€HHKaM B X0JI€ ITPOEKTA:

® TPAKTHYECKHE 3a/aHusl (M3MEPEHHUs], YEPUCHHS C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB, pa3pe3aHus,
crubaHwsi, pUCOBaHMS | JIp.)

® [paKkTUYECKHE 33/a4M — 3a/1a4M NMPUKIAJHOTO XapaKTepa;

e nmpoOieMHbIe BONPOCHl, OPUEHTHUPOBaHHbIE Ha (OPMUPOBAHME YMEHHI BBIABUTaTh TUIOTE3bI,
00BSACHATH (haKThl, 000CHOBBIBATH BHIBOJIBI;

e TEOpeTUYECKHE 33/1aHus Ha IOUCK U KOHCIEKTUPOBaHUE HH(POPMAIIH, €€ aHAINU3, 0000IIeHUE U T.11.;

® 33/1a4M - COBOKYITHOCTb 33IaHU/ Ha MCIOJIb30BaHUE OOIIUX JUIsl HUX TEOPETUYECKUX CBEJICHUI.

OCHOBHBIC 3TaIbl OpraHu3anmuu HpOGKTHOﬁ ACATCIIBHOCTH yHalIuXcCs .

1.

o

IMoaroroBka K BHIOJIHEHHIO IpoekTa ((OpMHUPOBaHKE TPYII, BblJada 3adaHuil. Be1Oop TeMbl u
eNie MPOeKTa; ONpe/eNieHHe KOJIMYECTBA yYaCTHUKOB MPOEKTA). Yuamuecs: 00CyKIaloT TeMy C
yUUTEIEeM, MOJIYYaloT HPU HEOOXOIMMOCTH JOMOJHUTEIbHYI0 HH(OpMANWIO, YCTaHABIMBAIOT
[EeNU: YYUTETb 3HAKOMHUT YYAIIUXCS C CYThIO POSKTHOH JEATebHOCTH, MOTUBHPYET yUaluXcs,
MIOMOTAEeT B MOCTAHOBKE LIEJIEH.

IlnanupoBanme  pabGotel  (pacmpereneHue  OOsS3aHHOCTEH,  ONpeNeNieHHE  BPEMEHHU
UHAMBUIYalbHON paboThl). OnpeneneHne MCTOYHUKOB MH(OpMaIUM; MJIAHUPOBAHUE CIIOCOOOB
cOopa u aHanu3a MHGOPMAIHH; IIAHUPOBAHUE HUTOTOBOIO MPOAYKTa ((OPMBI HPEICTABICHUS
pe3ynbTaTa): BBIIYCK Ta3eThl, YCTHBI OTYET C JEMOHCTpAalMed MaTepualoB W JpPYyTUX;
YCTaHOBJICHHE KPUTEPHEB OLCHKH DPE3yJbTAaTOB; paclpeleiieHne 00sS3aHHOCTEH CpelH YJICHOB
KOMaH/Ipl: yyaluecs BbIpaOaThIBAIOT IJIaH JAEHCTBHIM; yuuTeNlb NpejularaeT HJEH, BbICKAa3bIBaeT
MIPENONI0KEHHUS, ONPEENeT CPOKU PabOTHI.

HccaenoBanme: yuvamuecss OCYLIECTBISIOT MOUCK, OTOOpP M aHAJIW3 HYXHOW HH(pOpMaIuu;
SKCIIEPUMEHTUPYIOT, HAXOAAT MyTH PEIICHUs BO3HUKAIOUIMX MPOOJeM, OTKPBIBAIOT HOBBIEC IS
ceOs 3HaHMsI, YYUTEIb KOPPEKTUPYET X0/ BHITOIHEHUS pabOTHI.

O0o0menue pe3yabTaToOB: ywaliuecss 00O0OMIAIOT MOJIYYEHHYI0 HH(OpMaLuio, (GopMyIHpYIOT
BBIBOJIbI M O()OPMIISIOT MaTepHall JUIs IPyHIOBON Mpe3eHTallHH.

IIpe3enTanus (OTYET KaXI0M I'PYMITBI WM YUEHHKA OCYIIECTBIISIETCS TI0 OKOHUYAHUH MTPOEKTA).
OneHka pe3ylbTaTOB MPOEKTHON JAEATEIBHOCTH W MOJBEACHUE HTOTOB. KaXJIbl YYEHUK
OLIEHUBACT XOJ M PE3yJbTaT COOCTBEHHOM NEATENbHOCTH B TpyIIe, Kaxkaas pabodas rpymma



OLICHUBAET JEATEIBHOCTh CBOUX YYAaCTHUKOB; YUYUTEIb OLEHUBACT JACATECIBHOCTH Ka)XI0ro
yUEHHKA, MTOJIBOAUT UTOTH MPOBEJCHHON y4alMMuUCs paboThl, OTMEYAET yCIEeXH KaxJI0TO.

BbINyCKHUK HAY4YUTCS:

IIaHUPOBATH U BBIIIOJIHATH yqe6ﬂoe HUCCIICA0OBAHUEC U yq€6HBII>'I ITPOCKT, UCIIOJIb3YySA MOACIN, MCTO/bI
Y TIPUEMBI, aJICKBATHBIC HCCIIEIyEMOi TpodiemMe;

BBIOMPATH M HCIIOJIb30BATh METO/IbI, PEJICBAHTHBIC PACCMATPHUBAEMOM MPodIeMe;

pacrio3HaBaTb U CTaBUTb BOIIPOCHI, OTBETHI HAa KOTOPBLIC MOTYT OBITH MOJIYUYCHBI IIYTEM HAYYHOI'O
HUCCJICJOBaHUA, OT6I/IpaTI) aZICKBAaTHbBIC MCTOJblI HCCJICOOBAHUA, (bOpMy.]II/IpOBaTI) BBITCKAKOIIINEC W3
Huccie10BaHusA BbIBO/JBI,

HCIIOJIB30BAThL TAKUC MATCMATHYCCKHUC MCTOAbI M IPUCMBI, KakK a6CTpaKHI/I$I n uacalmn3anus,
JI0Ka3aTeNbCTBO, JI0KA3aTeNLCTBO OT MPOTHBHOTO, JOKA3aTEIbCTBO IO AHAJOTHH, ONPOBEPKECHHUE,
KOHTpIpUMED, HHAYKTUBHBIE U JEAYKTUBHBIC PACCYKICHUSA, IIOCTPOCHUE U UCIIOJHEHUE AT OPUTMA;
HCIIOJIB30BAaTh TAKUC CCTCCTBCHHOHAYYHBIC MCETOJbI W IIPUCMBI, KakK Ha6J'IIOJICHI/Ie, IIOCTAaHOBKaA
MPOOJIEMBI, BBIJIBIDKCHUE «XOPOIICH THUIOTE3bD», DKCIEPUMEHT, MOJCIHPOBAHUE, TEOPETHUCCKOE
000CHOBaHWE, YCTAaHOBJICHUE TPAHUI] IPUMEHIUMOCTH MO/ICITH/TEOPUH;

HCIIOJIB30BAaTb HCEKOTOPBLIC MCTOABI IIOJYUCHUA 3HaHI/II71, XapaKTCpHbIC JId COLOUAJIBHBIX U
HCTOPUYECKUX HAyK: TOCTAHOBKA IMPOOJEMBI, OMPOCHI, OMKCAHWE, OOBSICHEHHE, HCIIOJIh30BaHUE
CTaTUCTUYCCKUX NTaHHBIX, MHTCPIPETALIA (baKTOB;

SAICHO, JIOTHYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUSA, HCIIO0Jb30BaThb A3BIKOBLBIC CPCACTBA,
aZIeKBaTHBIC 00CYXIaeMoi mpooiieme;

OTJINYATh (1)aKTI)I oT Cy}KJICHI/Iﬁ, MHEHUI U OLCHOK, KPUTHYECKH OTHOCUTHBCA K CYXICHUAM,
MHEHUAM, OLICHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHU;

BHUJICTH M KOMMCHTHPOBATH CBA3b HAYYHOI'0 3HAHMA W LIOCHHOCTHBIX YCTAHOBOK, MOPAJIBHBIX
CYXJICHUH MPH MOJTyYeHUH, paCIIPOCTPAHEHU U W IPUMEHEHUH HAYYHOTO 3HAHUSI.

BblnyCKHllK noJiyuum 603MOICHOCMb HAYUUMbCA:

CAMOCMOSIMENbHO 3A0YMbl8AMb, NIAHUPOBAMb U GbINOIHAMb Y4eOHOe UCCIed08aHue, VHeOHbIl U
COYUANBHBII NPOCKN;

UCNONIBL308aMb 002A0KY, 03ApPeHUe, UHMYUYUIO,

UCNONIL306AMb  HEKOMOpble Memoobl NOAVHeHUs 3HAHUL, Xapakmephvie ONs COYUAIbHBIX U
UCTNOPUHECKUX HAYK. AHKeMUpOsanue, MoOeIuposanie, NOUCK UCIOPUYECKUX 00pasyos;
UCNONIL3068AMb HEKOMOPbIe NPUEMbL XYOOHCECMBEHHO20 NOZHAHUSL MUPA: Yel0CmHOoe 0mMoopaicenue
mMupa, 00pasHOCmb, XYOOHCECMBEHHBIL BbLIMbICEN, OP2AHUYECKOe eOUHCMBO 00ue20, 0CODEHHO20
(MUnuurHo20) U eOUHUYHO20, OPUSUHATLHOCTb,

YeNeHanpasieHHo U OCO3HAHHO PA36USANb CE0U KOMMYHUKAMUBHbIE CNOCOOHOCMU, 0C8AUBANb
HOBblLE SI3bIKO8blEe CPeOCmEd;

0CO3HABAMb CBOK OMEEMCMEEHHOCMb 34 O0CHOBEPHOCHb NOJYVYEHHbIX 3HAHUL, 30 KA4eCmeo
8bINOJIHEHHO20 NPOEKMA.



TEMATHUYECKOE IINTAHUPOBAHHUE

ILeneBoii mpuoputer Ha ypoBHe OOO: co3nanue OIArONPUATHBIX YCIOBHU JUISI PA3BUTUS COIHMATLHO
3HAYUMBIX OTHOIIIEHUN IIKOJIHLHUKOB ", IpeKAC BCCro, HICHHOCTHBIX OTHONIEHUM:

1. K cembe KaK IJIABHOM OMOPE B )KU3HU YEIOBEKA M UCTOYHUKY €TO CHACTHS;

2. K TpyIy KaKk OCHOBHOMY CHOCOOY JOCTMKEHUS KHU3HEHHOTO 0Jarornorydus: 4eloBeKa, 3aJ0Ty ero
YCIIEUTHOTO MPO(PECCHOHATBHOTO CaMOONPEACTICHUS U OUIYIICHUS YBEPEHHOCTH B 3aBTPAIIHEM
JAHE;

3. K CBOEMY OTEUYEeCTBY, CBOCH Mayioil u Oomnbiioii PommHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U
MO3HaJl TEPBBIE PAJOCTH W HEyJauyd, KOTOopas 3aBellaHa eMy NpeAKaMH W KOTOPYIO HYKHO
obeperarsb;

4. X npupoje Kak MCTOYHUKY >KM3HHU Ha 3eMJle, OCHOBE CaMOI'0 €€ CyLIECTBOBAHHUS, HYKAIOIIEHCs B
3alIiTe M MOCTOSTHHOM BHUMaHUH CO CTOPOHBI YETIOBEKa;

5. K MHpy Kak TJIaBHOMY MpPHHIUITY YEJIIOBEUECKOTO OOIIEKUTHS, YCIOBHIO KPEMKOH IpyKOBI,
HaJaKMBAHUIO OTHOLIEHWM € KOJUleraMM 1o padore B OyIylleM U CO3JaHUI0 OJaronpHUsiTHOrO
MUKPOKJIIMAaTa B CBOEH COOCTBEHHOH CeMbe;

6. K 3HAHWAM KaK HWHTEIUICKTyaJIbHOMY pecypcy, oOecreumBaronmieMy Oy/yIiee 4YeloBeKa, Kak
pe3yabTaTy KpOIOTIMBOTO, HO YBIIEKATEIILHOTO yU4eOHOTO TPYyAa;

7. K KyJbType KaK JyXOBHOMY OOraTcTBy OOIIECTBa M Ba)KHOMY YCJIOBMIO OIIYILEHHS YEJIOBEKOM
MOJTHOTHI TPOKMBAEMOW KHM3HH, KOTOpPOE JAlOT €My 4TEHHe, MY3bIKa, HCKYCCTBO, Tearp,
TBOPYECKOE CAMOBBIPAKEHUE,

8. K 3I0pOBBIO Kak 3aJloTy JOJTOH W aKTUBHOW JKU3HU YEIOBEKA, €r0 XOPOIIETO0 HACTPOCHHS |
ONITUMHUCTUYHOTO B3TJIsIa HA MUD;

9. K OKpYXalolMM JIIOJSIM KakK Oe3yCIIOBHOW M aOCONIOTHOW IEHHOCTH, KaK PaBHOIPABHBIM
COLIMAJIbHBIM MapTHEpaM, C KOTOPBIMH HEOOXOJMMO BBICTpAauUBaTh JOOpOXKeENaTelbHbIE U
B3aMMOIIOJIEP’KUBAIOIINE OTHOUICHUS, JAIOLIUEe YEJIOBEKY paJoCTh OOLICHHUS U MO3BOJISIOIINE
n30erath 4yBCTBa OJMHOYECTBA;

10. x camuMm cebe Kak X03i€BaM CBOCH CyIbOBI, CaMOOTPEICISIIONIUMCSI U CaMOpPEATU3YIOIIMCS
JUYHOCTSIM, OTBEUYAIOIIINM 3a CBOE COOCTBEHHOE OyayIiee.

dopmupyembie
HanmeHnoBanme
COUMAJILHO JaekTpoHHble (HUpoBbHIE)
pa3iejioB U TeEM KosmuecTBo
3HAYUMBbIe, o0pa3oBaTre/ibHbIE pecypcChl
NPOrpaMmbl 4yacos
LIEHHOCTHbIE
oTHOuIeHus1 (Ne)
XuMHusi B IIeHTpe 11 1,23, 4,5,6,7,9, bubnunoreka [JOK
€CTeCTBO3ZHAHMSA 10 https://m.edso0.ru/7f41837c
MaremMaTuKa B XUMHH 11 12,6 Bubmmorexa LIOK
https://m.edso0.ru/7f41837c
SABaenns, 12,6 - [OK
noImoTexa
MPOMCXOARIIHE € 9 https://m.edsoo.ru/7f41837c
BelllecTBaMH
Pacckasbl 10 XUMHH 4 1.2,3,4,5 67, BuGnmorexa [IOK
8,9 10 https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO
YACOB 10 35
I[TPOTPAMME
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Ne Jdomamnee
Tema ypoka
ypoka Jlara 3aJaHue
Xumus B ieHTpe ectectBo3Hanus (11 u)
1. 02.09 | Xumust Kak 4acTh ecTecTBO3HAHUA. [IpeMeT XUMHH. §1 No5,6 (B,r)
2. 09.09 | HabnrogeHue U SKCIEPUMEHT KaK METOIbI M3YYEHHs €CTECTBO3HAHMS U Xxumuu. | §2
3. [pakTrueckas padora Ne 1 «3HaKOMCTBO C JIaDOPaTOPHBIM 000PYI0BaHUEM. §2
[IpaBua TexHUKH O€30MAaCHOCTH MPH PadOTe B XUMUYECKOM KaOUHETe
16.09 | (;1abopatopumn)y.
4, [paktudeckas padora Ne 2 «HabmioneHue 3a ropsiieii cBevoil. Y cTpoicTBO §2
23.09 | couproBku. [IpaBuiia paboThl ¢ HarpeBaTENbHBIMU PHOOPAMI).
o. 30.09 | MogenupoBaHue. §3 Ne2
6. 07.10 | XuMuueckast CHMBOIIMKA. §4 Ne3,5
7. Xumust 1 pu3nKa. Y HUBEpCAbHBIN XapaKTep MOJ0KEHUH MOJIEKYIISIPHO- §5
14.10 | KMHETHYECKOU TeOopuH.
8. 21.10 | Xumust 1 pusnka. ArperaTHble COCTOSIHUS BEIECTBA. §6 Ne6,7
9. 11.11 | Xumus u reorpadus. §8 Ne6,7
10. 18.11 | Xumus u Guonorus. §8 Ne7
11. 25.11 | KauecTBEHHBIE PEAKIIMU B XUMUH. §9 Ned
Marematuka B xumuu (11 )
12. 02.12 | OTHOCHTENBHBIE ATOMHAS U MOJIEKYJISIPHAS. MACCBhL. §10 Ne4-6
13. 09.12 | MaccoBast 10y XMMHYECKOTO DJIEMEHTA B CII0KHOM BEILECTBE. §11 Ne2,3
14. Ypok yrpaxxHEeHHe pacyeT aTOMHBIX Macc U MacCOBOM J10JI€ XUMUYECKOTO §10 §11 Ned,5
16.12 | sneMeHTa B COEAUHEHUN
15. 23.12 | YncTsle BemecTBa H CMECH. §12 Ne6,7
16. 30.12 | OGbemHasi 10711 KOMIIOHEHTA ['a30BOM CMECH. §13 No2-5
17. 13.01 | MaccoBas 101151 BEIECTBA B PaCTBOPE. §14 No2-6
18. [IpaxTtrueckas padora Ne 3 «[IpuroroBnenue pacTBopa ¢ 3afaHHOi maccoBor | §14
20.01 | noseli pacTBOPEHHOT'O BEIICCTBAY.
19. 27.01 | MaccoBast 1015 IPUMECEH. §15 Ne2-4
20. 3agaun B
03.02 | Perienue 3a7a4 ¥ yOpayKHSHHH 110 TeMe «MaTreMaTHKa B XUMHUH TETPAIU
21. 3agauu B
10.02 | Pemrenue 3ama4 v yupaXHeHUH 110 TeMe «MaTeMaTHKa B XUMHID) TETPAIU
22. 3agauu B
17.02 | KonrpoubHas padora Ne 1 «MareMaTHYeCKHE pacueThl B XHMHUINY TeTpaau
SBnenus, npoucxosiue ¢ Bemectsamu (9 u)
23. 24.02 | Pasenenue cMecei. §16
24, 03.03 | ®unsTpoBaHue. §16
25. 10.03 | IMpaxruueckas pa6ora Ne 4 «OuncTka HOBAPEHHON COIMY. §16
26. 17.03 | Juctumsanus. §17
217. 24.03 | AncopObrus. §16-17
28. 07.04 | XuMuyeCcKHe PEaKIIMH. §18
29. 14.04 | TIpu3HAKKM XMMHYECKUX PEAKIMH. §19
30. IToBTOPUTH
21.04 | O6oOIIeHre M aKTyaIHu3aIys 3HAHUH 110 TeMe. 110 TeTpagu
31 IToBTOPUTH
28.04 | Kontponpnas pabota Ne 2 mo Teme «SIBiIeHUs, IPOUCXOSINNE C BeleCTBAMMUy. | 10 TETpaau
Paccka3spl mo xumuu (3 4)
32. 05.05 | Beigaroriuecst pycCKHe YIeHbIC-XUMHUKH. Crp 111-121
33. 12.05 | Konkypc coobienuit yyanmxcs «Moe 1i00MMoe XMMHUYECKOE BEIIECTBOY» 00 Crp. 123




OTKPBITUH, ITOJTYYCHUHN U 3HAYCHUN BI>I6paHHOl"O XUMHWYCCKOI'O BECIICCTBA.

34. 19.05 | MroroBoe moBTOpEHUE.

35. [ToBTOPUTH
25.05 | UTtoroBoe moBTOpEHHUE. 10 TeTpagu

O0mee KOJIHYECTBO YaCOB II0 POrpamMMme : 35




YUYEBHO-METOJMYECKOE OBECIHEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

O.C.I'abpuensn Xumus 7 knace, u3a.9 crepeorunnoe, — M: Ilpoceemenue, 2021.

METOANUYECKHUE MATEPHUAJIBI JIA YUUTEJIA

[Ipeamernas nuHus yueOnukoB noj pen. ['abpuensu O.C. [Iporpamma mist 061eo0pa3zoBaTeIbHBIX
yupexaeHuil. Xumus. 8-9 knaccsl. «IIpocBemieHuey.

INabpuensu O.C., Sxkymosa O.M.. Bockoboitnukosa E.H. Xumus. HacronbHas kHura yumurens 8 kiacc.
Meroaunueckoe nocodbue. [Ipocsemnienue, 2009.

I'abpuensu O.C., CmupnoBa T.B., Cnagkos C.A. Xumus B TecTax, 3ajjauax, yopaxHeHHUAX. § Kiacc.
Hpoda, 2019.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka LIOK https://m.edsoo.ru/7f41837c¢
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