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



HOACHUTEJIBHAS 3AITUCKA
IIporpamma 1o XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS COCTAaBICHA Ha OCHOBE
TpeOoBaHUI K pe3ysibTaTaM OCBOEHMS OCHOBHOWH 0Opa3oBaTeNbHON IpPOrpaMMbl OCHOBHOI'O OOLIEro
obpazoBanus, npeacrasieHHbx B PI'OC OO0, a takxke Ha OCHOBE (enepaabHON pabodell mporpaMMel
BOCIIMTAHUS U C YYETOM KOHLEMIIMH MPENoaBaHusl y4eOHOro npeamera «XuMus» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoint denepanun.
Pabouast mporpaMma o xuMun 1i1s 8 «3» Kilacca cOCTaBJIeHa HA OCHOBe CJICAYIONINX JTOKYMEHTOB:

e ®denepanbHblil 3aKk0H 0T 29.12.2012 Ne 273-03 «O06 obOpazoanuu B Poccuiickoit denepanum»
c yuéroMm u3MeHeHul, BHecEHHbIX [Ipukasom Munnpocsemenus or 31.07.2020 Ne 304 (B
penakuuu ot 23.05.2025 N 114-D3).

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

e [lpuka3 Munnpocsemenuss «O0 yTtBepxkaeHuu llopsaka opraHu3aluu U OCYLIECTBICHUS
o0pa30BaTeNbHON JAEATEIbHOCTH 110 OCHOBHBIM O0II€00pa30oBaTENbHBIM IpOrpaMmaMm —
o0pa3oBaTeNbHBIM MMPOTpaMMaM HavaJIbHOTO 00IEro, OCHOBHOTO OOIIETO M CPETHEro OOIIETO
obpazoBanus» oT 22.03.2021 Ne 115 (B penakuuu [IpukazoB Munnpocsemenust Poccuu ot
22.09.2023 Ne731).

e [Ipuka3 MunucrepctBa mnpocsemeHuss P® ot 26.06.2025 Ne 495 «O06 yrBepkaeHHH
(dbenepambHOTO TEpeyHs YYEOHHKOB, IOMYHIEHHBIX K WCIOJB30BAHUIO TIPU PpPeaTU3alnH
MMEIOIINX TOCYJapCTBEHHYIO aKKpEIUTAIllUI0 O00pa3oBaTENbHBIX MPOrpaMM HadajJbHOTO
oOmmiero, OCHOBHOTO  00miero, cpegHero ooOmero oOpa3oBaHMs — OpPraHU3AlUSIMHU,
OCYIIECTBIISIOIIMMU 00pa30BaTENbHYIO JIEATENIBHOCTh M YCTAHOBJIEHMS MPEIEbHOTO CPOKa
WCIOJIb30BAHUS UCKIIIOYEHHBIX YYEOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMH YYEOHBIX
OCOOHIT».

e Jlpukaz MunuctepcrBa mpocBemeHuss P® ot 18.07.2024 Ne 499 «OO6 yTBepKIeHUH
(denepanbHOro TMeEpeyHsi AJIEKTPOHHBIX OOpPa30BaTENbHBIX PECYPCOB, JOMYIICHHBIX K
UCIOJIb30BAHMIO  TPU  peanu3aliy  HMEIOMMX  TOCYJApCTBEHHYIO  AKKPEAUTAIIUIO
00pa3oBaTeNbHBIX TMPOrPaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOINEro, CPeaHEro oOIero
o0pa3oBaHH.

e [Ipukaz Munnpocemenus Poccun ot 31.05.2021 Ne 287 «O06 yTBepxkacHUU (HeaepaTbHOTO
roCcy/apCTBEHHOT0 00pa30BaTEIbHOIO CTAHIAPTa OCHOBHOTO 0011Ier0 00pa30BaHU».

e [Ipuka3 Munnpocsemienus Poccun ot 18.05.2023 Ne 370 «O6 ytBepxknenun henepaabHON
o0pa3oBaTebHONH MPOrpaMMbl OCHOBHOTO 0O0IIEero o0pa3oBaHHMsl» C M3MCHCHHSIMH OT |
deBpans 2024 1. Ne 62 u 19 mapra 2024 1. Ne 171.

e Meronuueckue pexomennanuu «CrcreMa OLIEHKH TOCTHKEHUH IIaHUPYEMbIX MPEAMETHBIX
pe3yJIbTaTOB OCBOCHHS yueOHOro mpeamera « Xumus » (2023).

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

o ®depnepanbHas paboyas MporpaMMa BOCHUTAHHS A 00e00pa30BaTENbHBIX OpraHU3aIHiA
(omoOpena pemieHueM (eaepanbHOro yueOHO-METOAMYECKOTO OObEIUHEHHUS IO 00IeMy
o0pa3oBanuio, MpoToKoJ 0T 23 uions 2022 r. Ne 3/22).

e Ilocranosienue ['maBHOro rocyaapcTBeHHOro caHutapHoro Bpauda Poccuiickonn denepanuun ot
28.09.2020 r. Ne 28 "OO6 ytBepxkaeHun canutapHbix npaswi CII 2.4. 3648-20 "CanurapHo-
SMUJIEMHUOJIOTUYECKUE TpeOOBaHMsSI K OpraHu3alMsM BOCHHTAHUS U OOydYeHHs, OTIbIXa H
O3JIOPOBIICHUSI JeTell U MoJjoaexu" (3aperucTpupoBaH MUHHUCTEPCTBOM IOCTHIMH PO
18.12.2020 Ne 61573).

e IlocranosiieHue ['maBHOroO rocyaapCcTBEHHOrO caHUTapHOro Bpaya Poccuiickont denepanuu ot
28.01.2021 No2 «O6 ytBepxknennu CanlluH 1.2.3685-21 «I'urnennueckue HOPMATUBBI U
TpeOoBaHUS K 0OecreyeHrnt0 0e30MmacHOCTH U (WiK) Oe3BPEIHOCTH i YeloBeka (hakTopoB
cpensl obutanus» ¢ msMeHeHusimu ot 30.12.2022.


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

e OcHoBHas oOpazoBaTeNnbHasl MporpaMma OCHOBHOTO oO0Imiero oOpa3oBaHus, yTBEpKIEHHAS
npukazoM aupektopa ot 30.08.2025 Ne545.

o VueOnbii mian MAOVY «Jlumeir Ne 11» ma 2025-2026 yueOHBIH 01, YTBEPKAEHHBIN
npukazoM aupektopa ot 30.08.2025 Ne545.

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

o Kanengapusiii yueOHbIE Tpapuxk MAOY «Jlumeir Ne 11» na 2025-2026 yueOHbIi TOA,
yTBEepKIEHHBIN nprka3zoM aupexTopa ot 13.08.2025 Ne 455.

Peanuzanus JIOHCKOTO permoHaIbHOrO0 KOMIOHEHTa (JPK) NMpoucCXOAUT B TE€YEHHE IOJja B TEMax
IIPOrpaMMbl, KOTOPBIE O COAEPHKAHUIO COOTHOCATCS ¢ peruoHanbHoi Tematukoi (10-12% ot oOumiero
KOJIMYECTBA YaCOB).

OBHIASA XAPAKTEPUCTUKA YUYEBHOTI'O ITPEJIMETA « XUMMUSI »

[Tporpamma mo xumMuu Ja€T MpeEACTaBICHUE O LENSAX, 00IIe cTpaTeruu 00yUueHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOUIMXCS CPEACTBaMHU y4eOHOTO IMpeaMeTa, yCTAaHABIMBACT 00s3aTelIbHOE MpPEAMETHOE
coJiep)KaHue, MpeayCMaTpUBAeT paclpefelieHHe €ro Mo KiaccaM M CTPYKTYPHpPOBAaHHUE IO pa3leNaM |
TEMaM IMpOorpaMmbl IO XUMHUH, OHNPECACTACT KOJIMYCCTBCHHBIC W KAUCCTBCHHBIC XapPaKTCPHUCTUKH
COACPIKAHUA, PEKOMCHAYEMYIO ITOCIICA0OBATCIbHOCTE HU3YUYCHUA XHUMHH C y‘-IéTOM MCXKIIPCIMETHBIX U
BHYTPHIIPEJMETHBIX CBS3CH, JIOTUKH yYeOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH O0ydaroluXcs,
OTIpEJIeNIIET BO3MOXKHOCTH TPEeAMeTa JUTsl pealn3alii TpeOOBaHUA K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0OIIEero oOpa3oBaHHWs, a TakKe TPeOOBaHMI K
pesyapTaTaM OOy4YeHHs XMMHUM Ha YPOBHE IIeJied HM3Yy4eHHsS TpeIMeTa W OCHOBHBIX BHUOB Y4eOHO-
MO3HABATEIBHOH JESITETHHOCTH 00YUArOIIErocst IO OCBOCHHIO YISOHOTO COICPIKAHMSL.

3HaHWE XUMHH CIy’)KAT OCHOBOW JiIsi  (DOpMHUpOBaHHSI MHPOBO33PEHHUS OO0ydalomIerocs, €ro
MPEJCTAaBICHUN O MaTepHajJbHOM EIWHCTBE MHUpA, BAKHYIO POJIb HIPAOT (OpPMHpPYEMbIe XUMHEH
MPEJCTAaBICHUS O B3aMMONIPEBPALICHUSX SHEPTUU W 00 OSBOJIIONMH BEIIECTB B TMPHUPOJE, O MyTAX
perieHus TI00ABHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUYECKOMH,
MUIIEBOM U SKOJOTHYECKON 0€30IacHOCTH, TIPOOIIEM 31paBOOXPAHECHUS

HEJ U3YUYEHUSA YYEBHOI'O IIPE/JIMETA « XUMUSA »

[Ipu u3yyeHUH XUMHUHU Ha ypPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs BaXHOE 3HAYCHHE MPHOOpPETH
TaKHe LeH, KaK:

— (GopMUpOBaHHE WHTEJUIEKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO,
COTPYJIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHSITHUIO PEUICHUH, CHOCOOHON aganTUpoBaThCs K OBICTPO
MEHSIOIIUMCS YCTIOBUSIM JKU3HHU;

— HampaBJICHHOCTb OOy4YeHHS Ha CHCTeMaThyeckoe mpuoOliieHue olyyaroumxes K
CaMOCTOSITENIbHOM TO3HABATENbHON JESITENTbHOCTH, HAay4YHBIM METOJIaM IMO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecriedyeHHe YCIOBHi, CHOCOOCTBYIONIMX MPUOOpPETeHHI0  OOydarolUMHUCS  ONbITa
pa3HOOOpa3HOW JNEATENbHOCTH, TO3HAHHWA M CAMOIMO3HAHMs, KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHITH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMUHBIX BUAOB JIESATEIbHOCTH,

— ¢opmupoBanue o0IIeH (YHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHUCIIE
YMEHHH OOBSICHATH M OLIEHUBATH SBICHUS OKPYKAIOIIET0 MHUPA, UCTIOIB3Ys 3HAHUS U OMBIT, TOTyYeHHbIS
MpU W3YYEHUH XUMHH, MPUMEHSATh WX TMPHU PElIeHUH MpoOJIeM B MOBCETHEBHOW >KU3HU U TPYIOBOM
NEeSATENbHOCTH;

— dopmupoBanue y o0Oy4arommXcs TyMaHHCTHYECKUX OTHOIIEHUH, TOHWMaHUS I[[EHHOCTU
XUMHUYECKUX 3HAHWHA JJIs1 BBIPAOOTKU KOJOTHYECKH I1eJIeCO00pa3HOro MOBEIeHUsI B OBITY U TPYJIOBOU
JESATENBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37J0POBbS U OKPY’KAOIIEH MPUPOIHOM CPeibl;



— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOCHHUS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduist u
HAIPaBJIEHHOCTH JAJIbHEHIIET0 00yUYEHMUSL.

MECTO YYEBHOTI' O IIPEJMETA « XUMMUSA » B YYHEBHOM IIJIAHE

B coorBerctBun ¢ 00HOBIEHHBIM PI'OC OOO yuebnsiii npeamer «XHUMUS» saBnsercs
00s3aTeIbHBIM /151 H3yueHus. OO0Iee Ynciio 4acoB, OTBEACHHBIX HAa U3yUEHHE MPEIMETA, COCTABIISICT B
8 kimacce — 68 wacoB (2 yaca B HEJEITIO).
B 8 xmacce «3» B paMmkax OpraHM3alldd KOHTPOJS 3a pealM3aldedl MpOrpaMMBbl HCIIOJB3YIOTCS
CIIC/TYOIIME BU/IbI MUCBMEHHBIX pabO0T: KOHTpOJIbHAS padoTa (4).
VY4ebHas mporpaMMa paccuuTaHa Ha 68 yacos.
Pabouass mporpamma mo kypcy «Xumusi» B 8 kimacce «3» cOCTaBJIeHa B COOTBETCTBHH C YYeOHBIM
TUTAHOM, KaJeHJapHBIM y4eOHBIM TpaguKOM U pacricaHueM y4eOHbIX 3aHsTuid Ha 2025-2026 yuyeOHbII
roj u peaqu3syercs 3a 69 yacos.



COJAEPKAHME YYEBHOI'O ITIPEJIMETA « XUMUSA »

IlepBoHaYa/IbHBbIE XUMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XvMMUM B KU3HU YE€lIOBEKA. XHMMHS B CUCTEME HayK. Tejla U BEIIECTBa.
®dusnyueckue CBOMCTBA BeELIECTB. ArperaTHoe COCTOsiHME BemiecTB. [loHsTHe O MeTonax MO3HaHUS B
xumun. YucTteie BemecTBa U cMecu. CriocoObl pa3ieieHus CMECeH.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX d3JeMeHTOB. [IpocThie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢opmysia. BaneHTHOCTh aTOMOB XMMHYECKHX OJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemniecTB. OTHOcUTENbHAs aToOMHas Macca. OTHOCUTENbHAas MOJEKYJsipHas macca. MaccoBas
JI0JIs1 XUMUYECKOTO PJIEMEHTA B COCTMHCHHH.

KomnuectBo BemecrBa. Monb. MosgpHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl M 4HUCIA
CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tel mo opmysiaM XUMHUYECKUX COCTUHEHHM.

dusnueckue U XUMUYECKUE SBIICHUSA. XUMUYECKas peakiuusi v € Mpu3HaKu. 3aKOH COXPAHCHHS
MacChbl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kraccupukamuss XUMHUYECKUX peakiuuid (COeIuHEHMUs,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU MOCYO0N, MpaBUIiaMH pabOTHI B J1abOpaTOpuu U MpuéMamMu oOparieHus
¢ rnabopaTopHbIM 00OpYyIOBaHHWEM, W3yUY€HHE W OINHCaHWe (PU3NYECKUX CBOWCTB 0O0pa3IoB
HEOPraHMYECKHX BEIIECTB, HabOmo/neHne ¢Gu3ndeckux (TIaBJIeHUE BOCKA, TasHHUE JIbJa, PAcTHpaHUe
caxapa B CTYIIKE, KHTICHHE W KOHJICHCAIIHsI BOJIbI) M XUMHYECKHUX (TOPEHHE CBEUH, TPOKATMBAHNE MEIHOU
MMPOBOJIOKH, B3aUMOJICHCTBHME MeJla C KHCIOTOW) SIBJICHHWM, HAONIOJCHHE W OINUCAaHWE MPU3HAKOB
MPOTEKaHUs XUMUYECKUX PEaKIHil (pa3liokeHre caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM
Oapus, paznoxxenue runpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBUE JKeJie3a C PACTBOPOM COJTH
menu (1), m3yuenue cmocoO0B pas3ieneHus CMECEH: C TOMOIIBI0O MarHuTa, (GUIBTPOBAHHUE, BhITIAPUBAHME,
TUCTUIUTSILMS, XpomaTorpadus, NpoBeJeHHE OYMCTKH TOBApEHHOW COJHM, HaONIOJEHHE U OINHCAaHUE
pe3yabTaTOB MPOBENEHHUS OIbITa, WIUITIOCTPUPYIOLIErO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHWE MOJeNen
MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. Cocras Boznyxa. Kucnopon — anemeHT u npoctoe BeniecTBo. Haxoxaenue
KHCIIOpOJia B pupojie, GU3NYecKue U XUMHUecKkue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucnopona. CrocoObl MOTy4YeHHS KHUCIOpoJa B J1a0OpaTOPUU W MpOMBIILIEHHOCTH. KpyroBopot
Kucaopo/a B mpupoae. O30H — aIoTponHas MOAU(MUKALINUS KHUCIOPO/a.

TemnoBoit  »dpdexkT XuMUYecKOW peakluuu, TEPMOXUMHUYECKHE ypaBHEHUS, JK30- W
SHIOTEPMUYECKHUE peakUHUU. TOIUIMBO: Yrojb M METaH. 3arpsA3HEHUE BO3[yXa, YCWIEHHE MapHUKOBOIO
addekTa, pa3pylieHre 030HOBOTO CJIOSI.

Bogopon — snemeHT M mpocTtoe BemecTBO. Haxoxkaenue Bojgopoja B mpupone, pusnueckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydeHus. KucnoTsl u comnu.

Monsipablii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM yPaBHEHUSIM.

®dusnueckue cBoicTBa BoAbl. Bona kak pactBoputens. PactBopbl. HackillieHHbIE 1 HEHACKIILIEHHbBIE
pactBophl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi J0Js BellecTBa B pPacTBOpe. XUMHUYECKUE
cBoicTBa Bonbl. OcHOBaHuA. Poib pacTBOpOB B MpHUpPOAE M B KU3HM 4yeiloBeka. KpyroBopoT Bojabl B
npupojie. 3arpsi3HeHNe NPUPOAHbIX BoA. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccudukamuss  Heopranmdeckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHIOB:
coneoOpasymomnire (OCHOBHBIE, KHCIOTHBIE, aMm(OTepHble) U HeconeoOpasyrome. HomeHkiatypa
okcuJ0B. dU3nyecKue U XUMUYECKHE CBOMCTBA OKCUJIOB. [lomyueHrne okcuIoB.

OcHoBanwus. Knaccuukanus ocHOBaHMiA: METOYM U HEPACTBOPUMBIE ocHOBaHMs. HomeHKmaTypa
ocHOBaHUM. Du3nuecKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loyyeHne oCHOBaHUM.



Kucnotsl. Knaccuukanus kuciaor. Homenkinarypa kuciaot. @u3nueckiue 1 XMMUYECKHE CBOMCTBA
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lomyyenue Kucior.

Conu. Homenknatypa coseil. @uznueckue 1 XuMU4Yeckue cBoiicta cotiei. [lomyuenue comneit.

['eneTnueckas CBSI3b MEXKy KIaCCAMH HEOPTaHUYECKUX COCAMHEHUH.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpEICTICHUE COJACpKaHHUs KUCIOpoJa B BO3AyXe, IONyuyeHue, coOupaHue,
pacro3HaBaHKe ¥ U3yYeHHE CBOWCTB KHCIOPOA, HAOMIOACHNE B3aMMOACHCTBUS BEIIECTB C KUCIOPOIOM
Y yCJIOBHSI BOBHUKHOBEHHS U MPEKpallleHusi ropeHust (moxapa), o3HakoMJieHne ¢ o0pa3iiaMu OKCHJIOB U
OMHMCaHUE WX CBOWCTB, MOJIy4eHHE, COOMpaHWE, pacrno3HaBaHUE W M3YYECHHE CBOICTB BOJOpOIA
(ropenue), B3aumojeiicTBue Bojgopoda ¢ okcuaoM wmeau (ll)  (BO3MOXKHO — HCIONIB30BaHUE
BUJIEOMATEPHAIIOB), HaOJII0IeHuEe 00pa3OB BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIIEJOBAaHUE OCOOEHHOCTEN
pacTBOpPEHUsI BEIIECTB C PA3JIMYHONM PACTBOPUMOCTHIO, MPUTOTOBIIEHUE DPACTBOPOB C OMpENEIEHHOM
MaccoOBOM J10JIel pacCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIEM)
(BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEpPUANIOB), HCCIEA0BaHWE O0pa3l0B HEOPraHWYECKHX BEILECTB
Pa3IUYHBIX KJIACCOB, HAOIIOIEHUE M3MEHEHHUS! OKPAaCKU MHIAMKATOPOB B PACTBOpaxX KUCIIOT W IIEJIOUEH,
u3yueHue B3aumojaeucTBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeETaUlaMH,
peaKkiuii HeHTpan3aIuu, MOJIydYeHUE HEPACTBOPUMBIX OCHOBAHH, BRITECHEHUE OJTHOTO METajllIa IPyTruM
W3 PacTBOPa COJIH, PEIICHNE IKCTIEPUMEHTAIBHBIX 3a71a4 TI0 TeMe «BakHelIne KJ1acchl HeOPraHUYECKUX
COEIMHEHUIN.

Ilepuoanyecknit 3axkoH u Ilepumoamueckasi cucrema xummuyeckux 3jemenros JI. H.
MenneneeBa. Crpoenne aroMoB. XuMH4YecKass CBfA3b. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE
peakuuu

[lepBpie TOMBITKM KiIacCUPUKAIMN XUMHUYECKHX d3JeMeHTOB. [loHsTHe O Tpynmax CXOJHBIX
AJIEMEHTOB (ILIEJIOYHbIE W IIEJI0YHO3EMENIbHbIE METaJlIbl, TaJOr€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuomnmueckas cucrema xumuueckux annemeHToB [[. M. Menneneena.
Kopotkonepuoanas u anmuaHONIEproaHas GopMbl [leproaudeckoil CHCTEMbI XUMHUUYECKUX JIEMEHTOB /JI.
N. Menneneea. [lepronbl u rpynnbl. @U3HYECKU CMBICT MOPAIKOBOIO HOMEPA, HOMEPOB IepuoAa U
CPYIIIbI JJIEMEHTA.

Crpoennie atomoB. CocTaB atoMHbIX siaep. M3oTombl. OyeKTpoHBl. CTpOEHHE 3IIEKTPOHHBIX
o0onouek aroMoB mepBbIX 20 XuMHUYECKUX AmeMeHTOB llepmommdeckoit cucrembr JI. M. Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa 1O ero mnojoxeHutro B Ilepmonmueckon cucreme [ U.
Meunneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHMUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIAM U IIEPUOAAM.

3nauenue llepuommueckoro 3akona u Ilepumonnueckoil cHUCTEMbl XMMHYECKUX HIIEMEHTOB IS
pa3BuTuUs Hayku U npaktuku. [. . MenzaeneeB — yu€Hbli U TpaXIaHH.

Xumuyeckas cBsi3b. KoBanieHTHasi (MOJiApHAs M HETMOJSIPHAsl) CBSI3b. DJIEKTPOOTPUIATEIHHOCTD
XUMUYECKUX AJIeMEHTOB. MIOHHas CBS3b.

Crenenb okucinenus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl oOkuciaeHus u
BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3y4deHre 00pa3lloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE THAPOKCHIA ITMHKA C
pacTBOpamMu KHUCIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPBl OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakluii (rOpeHne, peakliuy pa3ioKeHus, COSAMHEHNUS).

Mesicnpeomemnuwle céazu



Peanuzanus MeXNpeAMETHBIX CBSI3€H NpU M3yYEHHU XMMHM B 8 Kjacce OCYLIECTBIIAETCS depes
HUCIIOJB30BAHUC KaK O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHSITPIﬁ, TaK U HOHHTHﬁ, ABJIAIOHINXCA CUCTEMHBIMU
I OTACIIBHBIX NPEAMETOB €CTCCTBCHHO-HAYUYHOTI'O LIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJ1accu(UKanysi, NepUOAUIHOCTb, HAOIIOJICHNE, IKCIIEPUMEHT, MOJCINPOBAHUE, U3MEPEHUE, MOJCIb,
SIBJICHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOMbI, paJIUOAKTUBHOCT,
MOJICKYJIa, JJICKTPUYECKUIl 3apsiji, BEHIECTBO, TENO, O0BbEM, arperaTHoe COCTOSHHE BEIECTBA, ras,
(du3HUYecKre BEeIMYMHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUTAaHETHI, 3BE31161, COITHIIE.

buonorus: porocunTtes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUTMBO, BOAHBIE PECYPCHI.



INNIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHSI IPOrPaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHUs JOCTHTAIOTCS B
Xone OOy4eHHsT XUMHUHM B €IUHCTBE Y4YEOHOH M BOCHHTATEILHOW JEATEIILHOCTH B COOTBETCTBHU C
TPAJIMLIUOHHBIMU POCCUICKMMHU COLMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPAaBUIIAMHU 1 HOPMaMH MTOBEICHHS M CITOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSI U COLIMATIM3ALUN O0YYaOIINXCS.

JIM4HOCTHBIE pEe3yJbTaThl OTPa)KalOT I'OTOBHOCTh OOYYAIOLIUXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PACIIMPEHUE OIbITA JAESITEIbHOCTHA HA €€ OCHOBE, B TOM UHUCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAay4HOMY
HaCJIEIUI0, TOHUMAaHUsI 3HAU€HUsI XMMHUYECKON HayKH B JKM3HHM COBPEMEHHOI'O OOLIeCTBa, CIIOCOOHOCTH
BIIAJIETh JIOCTOBEPHOW HH(pOpManued O TMEepeloBbIX JOCTHKEHUSX M OTKPBITUSX MHPOBOH U
OTE€UYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS] O COLMAIBHBIX HOPMaxX W MpaBWIaX MEXKJINYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE,
KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHOHMCCIIEIOBATEIbCKOM,
TBOPUYECKON M APYTUX BHUJAX AESITEIbHOCTHU, TOTOBHOCTU K Pa3HOOOpa3HOM COBMECTHOH IESTENbHOCTH
IIpU  BBINIOJHEHUM Y4YeOHBIX, IO3HABATEJIbHBIX 3aJay, BBIIOJHEHUH XHUMHYECKUX DSKCIIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHMSI K B3aMMOIOHMMAHHIO U B3aUMOIIOMOIIN B IpoIiecce 3TOi
y4eOHOI JeATEeNIbHOCTH, TOTOBHOCTU OILIEHHMBaThb CBOE IOBEJEHHME U IOCTYNKH CBOUX TOBapuILEH C
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUN TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHYECKOM PEaKLIHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M COCTABISAIOLIME OCHOBY Ul IOHMMAaHMsI CyIIHOCTH HAay4YHOU
KapTUHbl MHpa, MpPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOIbI, B3aUMOCBS3AX
4eJI0BEKa C IIPUPOJHOU CPENOH, O POJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

II03HaBaTeIbHbIE MOTUBBI, HAIIPABJIECHHBIE HA M1OJIy4YeHHE HOBBIX 3HAHUI IO XUMHH, HEOOXOIUMbIE
il OObsICHEHUsI HaONI0JaeMbIX IPOLECCOB U SIBICHUM, I03HABaTeIbHOH, HMH(MOPMAIMOHHON WU
YUTATENIbCKOM KyJIbTYypbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIBHON pabOThl C yuyeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPeJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYeHHMI0O U II03HAHUIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTb M CHOCOOHOCTh K
caM000pa30BaHUIO, IPOEKTHOM M HCCIIENOBATEIbCKOM JIEATENBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE ILICHHOCTH >XM3HHU, OTBETCTBEHHOI'O OTHOLICHMS K CBOEMY 3/0POBBIO, YCTAaHOBKH Ha
3I0pOBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOICHMS
aJIKOT0JIs, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTU COOJIOIEHUS MTPpaBJ 0€30MaCHOCTH MPU OOpaleHNH
C XUMHYECKUMHU BEILIECTBAMU B OBITY U peaNbHOM KHU3HMU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY M3YUYCHHIO Mpodeccuil 1 Tpya pa3IMuHOro pojia, yBaKeHHe K TpyLy U
pe3ysbTataM TPYAOBOH NEATENbHOCTH, B TOM YHMCIIE HAa OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUU IO
XMMHH, OCO3HAHHBIN BBIOOp MHIMBHUIYalbHOH TpPAaEKTOPHM NPOJOJDKEHHUS O0pa3oBaHUsA C Y4YETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH,
yCIEMIHOM Mpo(ecCHOHATbHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHMH, TOTOBHOCTb
alanTUPOBAThCS B MPO(ECCHOHANBHOM cpee;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:



HKOJIOTHYECKH 1eJIeCO00pa3HOe OTHOLICHHE K MPHPOJIE KaK MCTOYHHMKY KU3HHM Ha 3eMJje, OCHOBE
e CylIecTBOBaHMs, NMOHMMAaHUE IIEHHOCTH 3J0pOBOr0 M 0e30macHOro o0pasa >KW3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (U3MYECKOMY M TMCHUXHYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH
coOmoZIeHns TpaBuil 0E30MacHOTO MOBEACHHUS NpU paboTe C BEIIeCTBAMM, a TAKXKE B CHUTYyalMsX,
YIPOXKaIOLUX 340POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPHMEHATh 3HAHUS, IOJIyd4aeMble NMPH HM3YYCHUH XUMHHM, JJIsl pelleHHs 3aaad,
CBSA3AHHBIX C OKPY’KAIOIIEH IPUPOJHOW CPENOM, Ul IOBBIIICHUS YPOBHS JKOJIOTMYECKOM KYJIBTYPHI,
OCO3HaHHUs IJIOOAJTBHOTO XapakTepa SKOJIOIMYECKUX MpoOJieM M MyTed HMX pelleHus MOCpPEACTBOM
METOZ0B XMMHH, SKOJOTMYECKOIO MBINUICHHS, YMEHHs PYKOBOJACTBOBATbCS MM B II03HABATEJIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeAMETHBIX pe3yJbTaTOB BBIACNAIOT 3HaYMMble JUIsL  (DOPMHUPOBAHMSA
MHPOBO33pEHHUs O0IIeHAyUHbIE MOHATHUS (3aKOH, TEOpHUs, MIPUHIINI, TUNoTe3a, (Pakr, cucrema, Iporece,
AKCHEPUMEHT M JpPYroe.), KOTOpble HCIHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX HpeaMeTax H
MO3BOJISIFOT HAa OCHOBE 3HAHWW U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAYYHOU
KapTUHE MHpa, M YHUBEpcajbHble YydeOHble JAelcTBUS (ITO3HABATEJIbHbIE, KOMMYHHUKAaTHUBHBIE,
pEeryjIsITHUBHBIE), KOTOpble 00ecrneduBaloT (opMHUpOBaHHME TOTOBHOCTH K  CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOM 1€ TEbHOCTH.

Ilo3HaBaTebHBIE YHHMBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3oBble Jlornyeckue 1eMcTBHS:

YMEHHSI UCIIOJIB30BaTh MPHUEMBI JIOTHYECKOI'O MBIIIJIEHUS NPH OCBOCHMM 3HAHWMN: PACKPHIBATH
CMBICTT XUMUYECKMX MOHATUN (BBLAEIATh MX XapaKTepHble NMPHU3HAKU, YCTAaHABIMWBATh B3aHMOCBS3b C
APYTUMH TOHATUSAMH), HUCIONb30BaTh MOHATUA AN OOBACHEHMsI OTICNIbHBIX (AKTOB M SBIECHHUH,
BBIOMPATh OCHOBAHUS U KPUTEPUHU Ui KIACCUPUKAIMM XMMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIHi,
yYCTaHaBJIMBATh NPUYUHHO-CIECACTBEHHBIE CBS3M MEXJIy OOBEKTaMU M3Y4YEHHUs, CTPOMTH JIOTMYECKUE
paccyxJeHus (MHIyKTUBHbIE, A€ yKTUBHBIE, II0 aHAJIOTHH), 1€/1aTh BBIBO/BI U 3aKIIIOUYEHUS;

YMEHHE TPUMEHATh B IMpolecce IO3HAHWsS MOHATUS (IpeAMETHblE M METalpeJMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3yEMbIE B XUMHUH, IPEOOPA30BbIBaTh LIMPOKO IPUMEHSIEMBbIE
B XMMHUHU MOJEJIbHbBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTa), XUMHUUecKas: popmyiia u
YpaBHEHHE XUMHUYECKOW peakUMH — IpU pelleHHHM Yy4eOHO-TIO3HABaTENIbHBIX 33Jay, C Y4ETOM 3THUX
MOJICTIBHBIX TIPEACTABICHUNM BBIABIATh W XapakTEPU30BaTh CYIIECTBEHHBIE IPU3HAKM H3y4aeMBbIX
O0OBEKTOB — XHMMHUYECKMX BELIECTB W XHUMHYECKUX PEAKLUMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBS3U U IPOTUBOPEYNS B U3y4aE€MBbIX IIPOLECCAX U SBJICHUSX.

Ba3oBrble uccienoBarehLcKue 1eiicTBUA .

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI Il (OPMHUPOBAHUS TUIIOTE3bl IO TMPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUU;

IpUOOpeTeHUe OmbiTa MO IUIAHUPOBAHMIO, OpPraHU3alMd U IPOBEACHUIO YYEHHYECKHUX
SKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 3a XOJOM IMpOlecca, CaMOCTOSTEIbHO IPOTHO3MPOBATH €ro
pe3yabTar, (GopMyIHpoBaTh OOOOIIEHUS M BBIBOABI 10 pe3yidbTaTaM MpPOBEIEHHOIO OIBITA,
HCCIIEIOBaHMsI, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pabora ¢ undpopmanueii:

yYMEHHUE BbIOUpAaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUIOB U GOPM
IPEJCTaBICHUS, MOTY4aeMyl0 U3 Pa3HbIX MCTOYHMKOB (HAy4HO-TOMYyJISIpHAs JUTEpaTypa XUMHUYECKOIO
COJIep>KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHMBATh MPOTUBOPEUYHMBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TNPUMEHATh pa3MYHble METOAbI M 3alpoChl NpPHU TMOHCKE W OTOOpe HHPOpPMaLUU H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JUI BBINOJHEHHS Y4YeOHBIX M IO3HABATENbHBIX 3aj]ad
ONpeNIeIEHHOr0  THIA, MPHOOpeTeHHWe OomnbiTa B OOJACTH  HCHOJIb30BaHUS  HMH(DOPMAITMOHHO-



KOMMYHUKAaTHBHBIX TEXHOJIOTHH, OBJIAJCHHE KyJIbTYpOH aKTUBHOI'O HCIOJIB30BAHUS PA3THYHBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOATEIBHO BBIOMPATh ONTUMAIbHYIO (OpPMY IMpEICTaBICHHUS HHPOPMALUN U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXXKHBIMH CXEMaMH, JuarpaMMmamu, JApYTHMU (GopMaMu
rpaduku 1 UX KOMOWHAIMSMU;
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATH B MPOLIECCE YUSOHOM M NCCIIEAOBATENBCKON NESTEILHOCTH
MHPOPMALIMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3MHCTBA W TPAHCIOPTa HAa COCTOSHHE
OKpY>Karolllel NPUPOIHON CPEBI.
KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe el cCTBUA:
YMEHHUSI 3a/laBaTh BOIPOCHI (B X0j/€ Auaiiora W (Wiu) TUCKYCCHU) MO CYIIECTBY OOCYKIaeMou
TeMBI, (POPMYITUPOBATH CBOU MPEITIOKEHNSI OTHOCUTEIIFHO BBITIOIHEHUS MTPEIOKEHHON 3a1a4H;
YMEHHS TPEACTABIATH IOJTYYCHHBIC PE3yJIbTaThl IMO3HABATENBHON NEATEILHOCTH B YCTHBIX M
MUCHMEHHBIX TEKCTaX; JIeJIaTh MPE3EHTAINI0 PE3YJIbTaTOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(J1abopaTtopHOro OIMBITa, JAaOOpPAaTOPHON pPabOTHI MO WCCIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOEKTA);
yMEeHHUS Yy4eOHOro COTpyJHHUYECTBAa CO CBEPCTHHKaMH B COBMECTHOH IO3HaBaTEIbHOM U
HCCIIEIOBATENbCKON JAEATEIbHOCTH IMPH PEUICHUM BO3HHUKAIOUIMX IMPOOJIeM Ha OCHOBE ydéTa OOIIMX
MHTEPECOB U COIVIacOBaHUS Mo3uluil (oOCyXaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE ILTYPMBD»,
KOOpJWHAIMST COBMECTHBIX JICHCTBHI, ONpe/IeleHne KPUTEPUEB MO OIEHKE KadecTBa BBHITIOJTHEHHON
paboThl U ApyTrHe).
PeryiasiTuBHBbIC YHUBEPCAJIbHbIC YUeOHBbIE el CTBUA:
YMEHHE CaMOCTOSATENbHO OIpeNesTh LEeId JeSTeNbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh M TIpPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BbIOMpaTh Hambosee
3¢ dexTuBHBIEC CITOCOOBI pelieHUsT YYeOHbIX W TTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTaBIIATh WU
KOPPEKTUPOBATh MPEIJIOKECHHBIM aJrOPUTM ACHCTBUHN MPU BHIOJIHEHUU 3aJaHUM ¢ YUYETOM MOJyYEHUS
HOBBIX 3HaHUI 00 WH3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX, OLEHUBATh COOTBETCTBHE
MOJIyYeHHOTO pe3yJibTaTa 3asBJIIEHHOW II€JIM, YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npeiaraeMble B yCIOBUU 3aJJaHHM.
MHNPEAMETHBIE PE3YJIBTATHBI
B cocraBe npeaMeTHBIX pE3yJIbTaTOB [0 OCBOCHUIO 0053aTEIBLHOTO COJIEPKaHUs, YCTAaHOBIEHHOTO
JTaHHOU (enepalbHON paboueil mporpaMMon, BBIICIAIOT: OCBOCHHBIE 00YUYaIOUIUMUCS Hay4YHbIE 3HAHMUS,
YMEHHS U CIOCOObI AeUCTBUM, crieliupruecKue Ui NpeAMETHON o0nacTu « XUMHUs, BUIbI JeSITEbHOCTH
[0 TIOJYYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEPHpETAIlH, NMPEeoOpa30BaHUIO0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIIUSX.
K xoHiy oOyuenusi B 8 kijiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXXaThb
c(hOpMUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHHI:
® PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITUNA: aTOM, MOJIEKYJa, XUMHUUYECKUN AIIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJSpHas
Macca, MaccoBasl JOJS XHMHUYECKOr0 JJIEMEHTa B COCJMHEHHH, MOJSPHBIH 00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHHS, XUMHUYEcKas
peakiusi, KiaccUpUKalUs pEaKluil: peakiuu COCTUHEHUS, PEAKIHH pPa3NIOKEHHUS, PEaKIuu
3aMeIIeHNUs], peakui 0OMEeHa, 3K30- U YHJ0TEPMUYECKUE PEaKLUH, TeMI0BOM 3¢h(dekT peakuumy,
SJIPO aToMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa, XUMUYECKas CBSI3b,
MOJIIpHAsT U HETOJIIpHAsi KOBAJCHTHAsl CBS3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBas J10JIs1 BellecTBa (MPOLEHTHAs! KOHLEHTpAIKs) B pacTBOPE;

® WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHSATHN U MPUMEHSTH 3TH MOHSATHS
MIPH OMTMCAHHUH BEIIECTB U UX MPEBPAIICHUI;

® UCMOJb30BATh XMMHUYECKYIO CHMBOJIMKY JISi COCTaBieHUS (OpMyN BEIIECTB U YypaBHEHHI
XUMHUYECKHUX PEaKIIHii;



OTIPEJIENIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSAX, CTCIICHb OKHCIICHHUS
HJIEMEHTOB B OWHApPHBIX COCIUHEHUAX, MPUHAUICKHOCTh BEIIECTB K ONpPENCNEHHOMY Kiaccy
coeauHeHU 1O Qopmynam, BHJ XHMHYECKOH CBS3W (KOBaJeHTHass M HWOHHAas) B
HEOPraHUYECKUX COCIUHEHMSIX;

packpsiBaTh cmbici [lepuomnueckoro 3akona J[. WM. MengeneeBa: [IeMOHCTPUPOBATH
[IOHMMaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX IOJIOKEHUS
B Ilepuoanueckoil cucreme, 3aKOHOB COXpPaHEHHMS MaccChl BELIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOI'O Y4€HHUs, 3aKOHa ABOrajipo;

ONMCHIBATh M XapaKTepu3oBaTh TaOnuuHylo ¢Gopmy llepmommaeckoil CHCTEMBl XUMHYECKUX
AJIEMEHTOB: Pa3IMyaTh MOHATUS «IJIaBHasl noAarpynna (A-rpynna)» u «noOouHas MoArpymmna
(b-rpynma)», manbie u OOJbIINME MEPHOMABI, COOTHOCUTH O003HAUEHHS, KOTOPhIE MMEIOTCS B
tabmuie «lleproguyeckas cuctema xuMudeckux snemeHToB [[. . MenneneeBa» ¢ 4uCIOBBIMU
XapaKTepUCTUKaMHU CTPOEHHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOriee
YHCIIO 3JIEKTPOHOB M PacHpe/IesIeHNe UX 0 3JIEKTPOHHBIM CI0SM);

KJIaCCU(UIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMHUECKUE PEeaKLUU
(10 YKcCy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD (DEKTy);
XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XMMUYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEpK/as  ONUCAaHWE TMPUMEPaMU  MOJEKYJSPHBIX  YPaBHEHHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

MIPOTrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT WX KayeCTBEHHOI'O COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUH B Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XMMHYECKOT0 3JIEMEHTa Mo (QopMyJie COEJAWHEHHUS, MAacCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
MIPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMHUYECKOM peaKkiuu;

MIPUMEHSITh OCHOBHBIE ONEPALNU MBICIIUTEILHON JeSITeIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE,
00o0011eHe, cucTeMaTH3aIuo, KiacCu(UKalnio, BbISIBJICHUE MPUUYUHHO-CIIEICTBEHHBIX CBS3EH
— JUISl U3YYEeHHsI CBOWMCTB BEIIECTB M XMUMHMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIE METOJIbI
Mo3HaHUsT — HaONIoIeHWe, U3MEpeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peanbHbId U
MBICJICHHBIN );

CJIeIOBaTh MPaBUJIaM MOJIb30BAHUS XUMHUECKOH MOCyAoi U JabopaTopHbIM 000pyA0BaHUEM, a
TaK)Ke MpaBUiIaM 00pallleHus ¢ BEIIECTBAMH B COOTBETCTBUH C UHCTPYKIMSIMU 110 BBITTOJTHEHHUIO
71a00PAaTOPHBIX XMMHUYECKHUX OMNBITOB IO TMOJYYEHHIO U COOMPAHHIO Ta3000pa3HbIX BELIECTB
(Booposa M KHUCIOpOAA), MPUTOTOBJICHHUIO DPACTBOPOB C OMNpEIeNEHHOM MaccoBOi posen
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHYECKHE OSKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO pPACTBOPOB IIeJIoYed W KUCIOT C TOMOINBI0 HMHIMKATOPOB (JIaKMYC,
(benondTanenH, METUIOPAHK U IPYTHUE).

K koHIy oOyueHus B 9 kJjiacce mpeJMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTh y O0yUArOIUXCS YMEHUI:

pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKHUX MOHSATUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYa,
UOH, KaTHOH, AaHHWOH, IIPOCTOE€  BEIIECTBO,  CJIOXHOE  BELIECTBO, BaJCHTHOCTb,
IEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas pEeaklHs, XUMHUYecKas CBs3b,
TeTI0BON 3(h(heKT peakiuu, MOJb, MOJISPHBINH 00BEM, PaCTBOP, IEKTPOIUTHI, HEAIEKTPOIUTHI,
JIEKTPOJIUTUYECKAs] JIMCCOLMAINS, PEAaKIUUd MOHHOTO OOMEHa, KaTallu3aTop, XMMHUYECKOe
paBHOBecue, oOOpaTHUMble W HEOOpaTHMble pEaKIMM, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHME M BOCCTAaHOBIEHHWE, AJUIOTPOIINS,
aM(pOTEpHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHAs, HOHHAs, METAJNINYECKas), KpUCTATUINYeCKas
pemérka, KOppOo3Wsl METaJUIOB, CIUIABbI, CKOPOCTb XHMMUYECKOM pEakIuH, IPEIeIbHO
nonycrumast koHuentpanus [1/IK Bemectsa;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHATUA M MPUMEHSTH 3TH MOHSATHUS
IIPU OIIMCAHUM BELIECTB U UX IIPEBPAICHUIL;

UCIOJb30BaTh XUMHYECKYIO CHMBOJIUKY JUI COCTaBJICHHS (POPMYIN BELIECTB M YpPaBHEHUM
XUMHYECKUX PEAKIUN;

OINpPEAEATh BAJEHTHOCTh M CTENEHb OKHUCIIEHHS XUMHUYECKHUX OJJIEMEHTOB B COCAMHEHMSX
Pa3IMYHOIO COCTaBa, MPHUHAUIEKHOCTh BEUIECTB K ONPEAECNEHHOMY KJIAacCy COEIMHEHUH I10
(dbopmynaM, BUJ XUMHUYECKOW CBs3H (KOBAJICHTHAs, HOHHAS, METAJUIMYECKAst) B HEOPTaHMUECKUX
COCAMHEHUSX, 3apsl MOHA M0 XUMHUYECKOH (opMmyIe, XapaKTep cpelbl B BOAHBIX PacTBOPax
HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTAJUINYECKON PEIIETKY KOHKPETHOI'O BELIECTBA;
packpsiBaTh cMbich [lepumoanueckoro 3akona /. M. MenpgeneeBa u JI€MOHCTPUPOBATH €r0
MOHMMaHHWe: ONHMCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy [lepuoandeckoil cucrembl
XUMUYECKUX AJIEMEHTOB: Pa3jnvarh MOHATUS «TJIaBHas moarpynna (A-rpynma)» u «mobodyHas
noarpynna (b-rpynna)», manbie u 00nibllIMe TEPUONBI, COOTHOCUTH O003HAYEHMsSI, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON TabmuIe, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj AApa, 00IIee YUCIO IEKTPOHOB U paclpeesieHue ux
M0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUH CBOWCTB
AJIEMEHTOB M UX COEJAMHEHUU B MpejenaXx MajiblX MEPHOJOB U TJIABHBIX MOJATPYMI C YYETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(PUIIMPOBATH XUMUYECKHE IEMEHThI, HEOPraHUYECKUE BEIECTBA, XUMUYECKHE PEaKIIUU
(Mo umcily W COCTaBy Y4YacTBYIOUIMX B PpEaKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo
M3MEHEHHIO CTENEeHEe OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATh) OOIMHME W CIENU(PHIESCKHE XUMUYECKHE CBONCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, MOATBEPXKAasi OMHUCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX Y MIOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLIn;

COCTaBJISITh YPAaBHEHUS DJIEKTPOIUTHUECKON NTUCCOLMAIMU KUCIIOT, HIEJI0Yel U COJe, oTHbIe
U COKpall€HHBIE YpaBHEHMsI peakUuid HOHHOrO OOMEHa, ypaBHEHHUS  peakiuii,
MOATBEPKIAIOIIUX CYIIECTBOBAHWE TE€HETHYECKOM CBS3M MEXAYy BEIIECTBAMU DPA3IUYHBIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIMid  IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OanaHca ITHUX peaKiuii;

MIPOTrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUS, BO3MOKHOCTHU MPOTEKAHUS
XMMHUYECKHUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOTr0 dJIeMEHTa Mo (QopMyJie COSAWHEHUS, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON peaklnu;

coOI0IaTh MpaBuJiIa MOJIb30BAHMSA XMMHYECKON MOCYI0M U 1ab0paTOpHBIM 000pYyIOBAaHUEM, a
TaKXKe MpaBuiia OOpaIIeHHsl C BEIIECTBAMU B COOTBETCTBUH C HMHCTPYKIUSMH I10 BBIIIOJHEHUIO
1ab0PaTOPHBIX XMMHUYECKHUX OMBITOB IO TMOJTYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriieKHcIIoro rasa);

MPOBOJIUTh PEAKIMHU, MOATBEPKIAIOIINE KAYeCTBEHHBI COCTaB pa3jJUYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYyTEM XJIOPHI-, OpOMUI-, MOAUI-, KapOoHaT-, ¢ocdar-, cuIHMKaT-,
cynbdar-, THIPOKCHI-HOHBI, KAaTHOHbl AaMMOHHS M HWOHBl HW3YYCHHBIX METAIlJIOB,
MPUCYTCTBYIOUIUE B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX BEILIECTB;

MIPUMEHSATh OCHOBHBIE OIE€pPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHUE,
0000I11IeHre, CUCTEMAaTHU3allMIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJIS M3y4eHUs
CBOMCTB BEIIECTB M XUMHYECKHX pPEAKLMM, €CTECTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOJI0/IeHUe, U3MEpPEeHNE, MOICTMPOBAaHUE, SKCIIEPUMEHT (PEalbHbIi U MBICIEHHBIN).



Opraﬂmaunﬂ HpoeKTHOﬁ M HCCJIeI0BATENbCKOM eI TeJIbHOCTH Yuyamuxcs

[IpoekTHas mccienoBaTeNbCKas NEATEILHOCTh YYalIUXCs MPOIMUCaHa B CTaHAApPTE OOpa3OBaHUSL
[IporpaMMbl Bcex HIKOJIBHBIX MPEAMETOB OPUEHTHUPOBAHBI HA JAHHBIM BUJ AedarenbHOCTH. [IpoexTHas
JeSITEILHOCTh yYalluXCs CTAHOBUTCS BCEe 0OJee aKTyallbHOM B COBpEeMEHHOM menmaroruke. M 3To He
CllyyallHO, B€Jlb UMEHHO B MpOLIeCcCe MPAaBUIBLHOM CaMOCTOSATEIbHON paOOThl HAJl CO3JaHUEM IMPOEKTa
Jaydiie  Bcero  QopMHUpyeTcs  KyJbTypa YMCTBEHHOTO TpyAa YYCHHUKOB. A IOBCEMECTHas
KOMITHIOTEPU3ALIMS TTO3BOJIAET KXKIOMY YUMUTENO0 OOJiee TBOPYECKU MOAXOAUTH K pa3pabOTKE CBOMX
YPOKOB, a TakXe clenaTb oO0Opa3oBaTeNbHBIA mporecc 0ojee HHTEPEeCHBIM, Ppa3HOOOpa3HBIM U
COBPEMEHHBIM.

NHcTpyMEeHTOM JOCTHKEHUS UIAHUPYEMBIX TUYHOCTHBIX, METAPEIMETHBIX U IPEAMETHBIX PE3YJIbTaTOB
SIBJISFOTCSI YHUBEPCAIbHBIC y4YeOHBIC IACUCTBHS. DPPEKTUBHBIM METOAOM CHUCTEMHO-ICSITCILHOCTHOTO
MOAXO0/a SIBJISIETCS TPOCKTHAS JESTEIHHOCTD.

[IpoekTHast NeATENTbHOCTh SBIISIETCS YacThIO CaMOCTOSITENBHOM paboThl ydammxcsa. KadecTBeHHO
BBITIOJTHEHHBIM MPOEKT — JTO MOSTANHOE TUIAHHUPOBAHUE CBOWX JICUCTBHUH, OTCICKHBAHUE PE3YyJIbTATOB
cBoell paboThl. [IpoekT — BpeMeHHas lieJieHANpaBIeHHAs NEATEIbHOCTh Ha TMOJYyYEeHHE YHUKAIbHOTO
pe3yinbTara .

[lens TPOEKTHO-UCCIEAOBATEIILCKON JIEATETHHOCTH yuamuxcsi B pamkax HOBbIX DI'OC:
(hopMHUpOBaHNE YHUBEPCATBHBIX YUYEOHBIX ACUCTBUU. lcmonb3oBaHWE MPOEKTHO-UCCIIEI0BATEIHCKON
NESTETPHOCTH Ha ypOKaX W BO BHEYPOUHOH JIESATEIBHOCTH SIBJISIETCS CPEICTBOM (OPMHUPOBAHUS
YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI, KOTOPBIE B CBOIO OUEPEIb!

e 00ecrmeynBaT y4alemMycsi BO3MOKXHOCTh CAMOCTOSITEIFHO OCYIIECTBIISITh ACSITEIIbHOCTD YUCHHS,
® CTaBUTh Yy4YeOHBIC I1I€JM, HMCKAaThb M WCIOJb30BaTh HEOOXOJIMMBIE CpEJACTBA M CIOCOOBI HX
JOCTHKCHHS,
® yMeTh KOHTPOJIMPOBAThH U OLIEHUBATH YUEOHYIO JACSITEILHOCTD U €€ Pe3ybTaThl;
® CO3JAI0T YCIIOBUSI PA3BUTHS JIMYHOCTH M €€ CaMOpEAIM3aldd HAa OCHOBE «YMEHUS YUYHUTHCS» H
COTPYAHMYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuTbest
e o0ecreynBaeT JIMYHOCTU TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO, BBICOKYIO COIHMAIBHYIO U
po¢eCCHOHAIBHYI0 MOOHIBHOCTD;
e 00ecreynBaroT yCIEUIHOE YCBOCHUE 3HAHUMN, YMEHUIN 1 HaBBIKOB;
e (opmupoBaHUE KapTUHBI MUPA, KOMIIETEHTHOCTEH B JIF000I MpeAMETHOM 00J1aCcTH MO3HAHHUS.
K Ba)KHBIM MONOKUTETBHBIM (PAKTOpPaM MPOEKTHOM AEATEIbHOCTH OTHOCSTCS:
® [IOBBIIEHWE MOTUBALMY YYAIIUXCA [IPU PELICHUH 33]1a4;
® pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH;
® CMEIICHHUE aKLEHTa OT HMHCTPYMEHTAJIbHOI' O M0JIX0/1a B PELICHUH 33]1a4 K TEXHOJOTNYECKOMY;
¢ (opmupoBaHUE YYBCTBA OTBETCTBEHHOCTH;
® CO3/JaHME YCJIOBUU JJI1 OTHOLICHUM COTPYIHUYECTBA MEKY YUUTEIIEM U YUAIIUMCS .
OcCHOBHOU MPHUHIMIT PaOOTHl B YCIOBHUSIX MPOSKTHOW JEATEIHHOCTH — OIMEPEKAIOIIEe CaMOCTOSTELHOE
O3HAKOMJICHHE IIKOJBHUKOB C Y4YeOHBIM MaTepuajoM M KOJJICKTUBHOE OOCYXKICHHE Ha YpOKax
MIOJIyYE€HHBIX Pe3yJbTaToOB, KOTOpbIe O(OPMIISIOTCS B BUE ONpEAeTIeHHI 1 TeopeM. B aToM cirydae ypok
MOJIHOCTHIO yTpPAuMBAaeT CBOU TPAJUIMOHHBIE OCHOBAaHUS U CTAHOBHUTCS HOBOM (hopMoil oOIIeHus
YUMTENA U YYalllUXCs B IJIaHE TPOU3BOICTBA HOBOTO JUJISl YUEHUKOB 3HAHUA.

Tunel 3aganmil, npeagaraeMbpiX y4eHUKaM B XOJI€ IPOEKTa:

e MpakTUYecKHe 3a7aHus (U3MEPEHUs, YePUCHHSI C TIOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB, pa3pe3aHus,
crubaHusi, pUCOBAHHUS U Jp.)

® MpaKTUYECKHE 3a/a4M — 3a/Ia4M MPUKIIAJHOTO XapaKTepa;

e nmpoOieMHBIE BOMPOCHl, OPUEHTHPOBAaHHbIE Ha (OPMUPOBAHHE YMEHHH BBIIBUTATH TUIOTE3HI,
OOBACHATH (haKThl, 0OOCHOBHIBATH BHIBO/IBI,

® TEOopeTHYECKHE 3a/IaHus Ha TTOUCK U KOHCIIEKTUPOBaHUE UH(OpMaIIK, ee aHaIu3, 0000IIeHne U T.11.;

® 33/1a4M - COBOKYITHOCTb 33/IaHU Ha MCIIOJIb30BaHUE OOIINX I HUX TEOPETUYECKUX CBEICHHIA.



OCHOBHBIC ATaIIbI OopraHu3anuu HpOGKTHOfI ACATCIIbHOCTU YyUalIUXCA .

1. HoaroroBka K BBINOJHEHHUIO MpoeKTa ((hopMUpOBaHKE TPYII, Bbllada 3aAaHuid. Be1Oop Tembl 1
Henel MpoeKTa; onpesiesieHle KOJIMYECTBA yYaCTHUKOB MPOEKTa). Yualuecs o0CyKIaloT TeMy C
yuuTeneM, MOIy4aloT MPH HEOOXOTUMOCTH JONOJTHUTENbHYI0 WH(POPMAILUIO, YCTaHABIMBAIOT
LEJIN: YYUTENb 3HAKOMHT YYalUXCs C CYThIO MPOEKTHON JEATEIIbHOCTH, MOTUBUPYET y4alluXcs,
IIOMOTA€T B IIOCTAHOBKE LIECJICH.

2. INnanmpoBanume  paboTbl  (pacmpenerneHue  OOSI3aHHOCTEW,  OINpENEIICHUE  BPEMEHH
WHIUBHIYaIbHON paboThl). OnpeneneHre MCTOYHUKOB MH(OpMAIUK; MJIAHUPOBAHUE CIIOCOOOB
coopa W aHanm3a MH(POPMALWH; TUIAHWPOBAHHE HWTOTOBOTO MPOAYKTa ((OPMBI MpPEACTABICHUS
pe3ynbTara): BBINYCK Ta3eThl, YCTHBIA OTYET C JAEMOHCTpAalMed MaTepualioB H APYTHUX;
YCTAQHOBJIGHHE KPUTEPUEB OLIEHKH DPE3yJbTATOB; paclpelelicHue 00f3aHHOCTEH Cpely 4JICHOB
KOMAaH/Ipl: yyaluecs BbIpaOaThIBAIOT IJIAH JCHCTBHIA;, YYUTEIh MPEJIaraeT WICH, BBHICKA3bIBACT
MIPEIIOJIOKEHHUS, ONPEIEIIIET CPOKU PabOTBHI.

3. HcciaenoBanume: yugamuyecss OCYIIECTBISIOT TOWCK, OTOOp M aHAIW3 HYXHOW WH(pOpMAIHH;
AKCTIEPUMEHTUPYIOT, HAXOAT MyTH PEHICHUs BO3HUKAIOUIMX MPOOJIEeM, OTKPBHIBAIOT HOBBIC IS
ceOst 3HAHWSI, YYUTEITh KOPPEKTUPYET X0/ BHITIOTHEHUS paOOTHI.

4. OOoOmeHue pe3ynbTaToB: ydaluecss o0OOIIal0T MOJyYeHHYI0 HH(pOpMaluio, (GpopMyIHpyrOT

BBIBOJIBI M O()OPMIISTFOT MaTepHall UIs TPYIITOBON MPE3EeHTAIINH.

Ipe3enTanus (0TYET KX IO TPYTIITHI MIIH YUEHHKA OCYIIECTBIISIETCS TI0 OKOHUYAHUH MTPOEKTA).

OneHka pe3ylnbTaTOB MPOEKTHOH JAEATEIIFHOCTH W TMOJBEACHUE WTOTOB: KaXKIBId YYEHUK

OLIEHUBACT XOJ M PE3yJIbTaT COOCTBEHHOHN NESITENBHOCTH B TpPYIIE, KaKIas padodas Tpyria

OLIEHUBAET JIEATETHPHOCTh CBOMX YYAaCTHHKOB; YUYHUTEIh OIECHHBAET JESITEIBHOCTh KaXKIOTO

YYEHUKA, IOJABOANT UTOTH NIPOBEIEHHON YUAITMHCS PA0OTHI, OTMEYAET YCIEXU KaXKI0TO.

oo

BbinyCKHUK HAy4YuTCH:

IUTAHUPOBATH U BBIMOIHITH Y4eOHOE HCCIeI0BaHNE U YUeOHBIN MPOEKT, UCTIONb3YS MOJEINN, METOIbI
Y TIPUEMBI, aJIeKBaTHbIE HCCIIeAyeMOi pobiiemMe;

BBIOMPATH U UCIIOJIb30BAaTh METO/IbI, PEJIEBAHTHBIE pacCMaTPUBAEMOM MpolIeMe;

pacrno3HaBaThb M CTaBUTh BOMIPOCHI, OTBEThl Ha KOTOPBIE MOTYT OBbITh MOJY4YEHbI IMyTEM HAyYHOTO
UCCIIEIOBaHMs, OTOMpATh aJeKBaTHbIE METOJIbl HCCIENOBaHUs, (OPMYJIUPOBATH BBHITEKAIOIINE U3
WCCIIEIOBAHUS BBIBOIBL;

UCIIOJIb30BAaTh TaKWe MaTeMaTUYecKHe METOJAbl M MpHUEMbl, KaKk aOCTpakuus U ujieaau3alus,
JI0Ka3aTelIbCTBO, JOKA3aTeIbCTBO OT MPOTHUBHOIO, JTOKA3aTENbCTBO IO AHAJIOTUH, OMPOBEP’KEHUE,
KOHTpPIIPUMEP, MHAYKTUBHBIE U JIEAYKTUBHbBIE PACCY>KICHHUS, IOCTPOCHHUE U UCTIOJHEHHE aJrOPUTMA;
UCIOJIb30BAaTh TaKUE E€CTECTBEHHOHAyYHbIE METOAbl M NpPHUEMbl, Kak HaOIIoJeHHEe, MOCTaHOBKA
pOoOJIEMBI, BBIIBJKEHUE «XOPOIICH TUMOTE3bI», IKCIEPUMEHT, MOJICIMPOBAHUE, TEOPETHUUYECKOE
000CHOBaHUE, YCTAaHOBIIEHUE TPaHUI] IPUMEHHUMOCTH MO/JIEIIN/TEOPUH;

UCIOJIb30BaTh HEKOTOPBhIE METONbl TMONY4YeHHsS 3HaHH, XapaKTepHble i1 COLMATIBHBIX H
HUCTOPUYECKUX HAyK: TMOCTAaHOBKA MPOOJEMBI, OMPOCHI, OMHCAHUE, OOBSICHEHUE, HCIOJIb30BaHHE
CTaTHUCTUYECKUX JAHHBIX, UHTEpPIpeTalus (HaKToB;

SICHO, JIOTUYHO W TOYHO U3JlaraTh CBOIO TOYKY 3PEHHMs], HCIOJB30BaTh S3bIKOBBIE CPENICTBA,
aJieKkBaTHBIE 00CYy>KIaeMol mpodieme;

oTnu4ath (GakThl OT CYXICHHH, MHEHHI W OICHOK, KPUTHYECKU OTHOCHUTHCS K CYXKICHHSIM,
MHEHHSIM, OLIEHKaM, PEKOHCTPYHUPOBAaTh X OCHOBAHUS;

BUJIETh U KOMMEHTHUPOBAaTh CBA3b HAYYHOI'O 3HAHUS M LEHHOCTHBIX YCTaHOBOK, MOpPAaJIbHBIX
CY)KJIEHUU TPU NOJIyYEHUH, paCIPOCTPAHEHNUU U IPUMEHEHUN HAYYHOT'O 3HAHUA.

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA?

CAMOCMOSIMENLHO 3A0YyMbI6AMb, NIAHUPOBAMb U BbINOJHAMb YYeOHOe UCCIe008aHUe, YUeOHbIl U
COYUANILHBLU NPOEKM;

UCNOIb308aMb 002A0KY, 03apeHue, UHMYUYUIO,

UCNONb308aMb  HEKOMOpbvle Memoobl NONYYeHUs 3HAHUL, Xapakmepuvie Ol COYUATbHBIX U
UCMOPUYECKUX HAYK. GHKeMuposanue, MoOeIuposanue, NOUCK UCMOPUYEcKUx oopaszyos,



UCnob306amb HeKomopbsle npuembpl XydO.WC@CWlGeHHOZO NO3HAHUA mMupa. yerocmuoe 0m05pa9fceHue
mupa, 06pa3nocmb, xy()OOiCGC?}’Z@eHHblT/Vl 6blMblCENl, Op2aHuvyecKkoe eouUHCmeo 06W€20, 0cobenH020
(munulmoeo) u e()uHuqueo, OPUCUHATIBHOCNIb,

yerenanpasieHHo U OCO3HAHHO pa3euedamsb C60U KOMMYHUKAMUBHblLE cnoco6Hocmu, oceaueamov
HOB6ble A3blKoBble cpedcmea;

OCO3HAaedAmsv CB60HO 0OmMEEMCNBEHHOCMb 34 OocmoeepHocmb NOJIYYEHHbIX 3HCZHMZZ, 3a Kauecmeo
6blNOJIHEHHO20 npoeKkma.



TEMATHYECKOE IINTAHUPOBAHHUE

LeneBoii mpuoputer Ha ypoBHe OOO: co3nanue OIArONPUATHBIX YCIOBHU JUISI PA3BUTUS COIHMATBLHO
3HAYUMBIX OTHOIIIEHUN IIKOJIHLHUKOB ", IpCKAC BCCro, HICHHOCTHBIX OTHONIEHUH:

1. K ceMbe Kak TJIaBHOW ONOpE B )KU3HH YEIOBEKA U UCTOYHHUKY €T0 CUACThS;

2. K TPyIdy Kak OCHOBHOMY CIIOCOOY JIOCTHIKEHUS KUZHEHHOTO OJIaromnoIydus 4ej0oBeKa, 3aJ10ry ero
YCIEIITHOTO TPO(ECCHOHATBFHOIO0 CaMOOIIPEICICHHSI M ONIYIICHHUS] YBEPECHHOCTH B 3aBTPAIlHEM
JHE;

3. K CBOEMY OTEUEeCTBY, CBOCH Mayoil u Oombiioil PonmuHe Kak mMecTy, B KOTOPOM Y€JIOBEK BHIPOC M
MO3HA TIEPBBIC PAJOCTH W HEyJa4dH, KOTOpas 3aBellaHa eMy MpeIKaMH H KOTOPYIO HYKHO
obeperarsb;

4. X npupoje Kak MCTOYHUKY >KM3HHU Ha 3eMJle, OCHOBE CaMOI'0 €€ CyLIECTBOBAHHUS, HYKAIOIIEHCs B
3aIUTE W IIOCTOSTHHOM BHUMAHHH CO CTOPOHBI YEIIOBEKA;

5. K MHpPY Kak TJIAaBHOMY INPUHIIUIY YEJIOBEUECKOTO OOIIEKUTHS, YCIOBHIO KPEMKOH IpyKOBI,
HaJaKMBAHUIO OTHOLIEHWM € KOJUleraMH 1o padore B OyIyleM U CO3JaHUI0 OJaronpHusiTHOrO
MUKPOKJIIMATa B CBOCH COOCTBEHHOH CEMbeE;

6. K 3HAHWAM KaK HWHTCIUICKTYyaJlbHOMY pecypcy, oOecneumBaromieMy Oyyiiee dYelloBeKa, Kak
pe3yJIbTaTy KPOMOTIUBOTO, HO YBIIEKATEIIHHOTO YUeOHOTO TPY/Ia,

7. K KyJbType KaK JyXOBHOMY OOraTcTBy OOIIECTBa M Ba)KHOMY YCJIOBMIO OIIYILEHHS YEIOBEKOM
MOJIHOTHI TPOXKUBAEMOW JKW3HM, KOTOPOE JAIOT €My YTEHHWE, MY3bIKa, HCKYCCTBO, TeaTp,
TBOPYECKOE CAMOBBIPAKEHUE;

8. K 3J0pOBBIO0 KaK 3aJIOTy JOJTOH W aKTHBHOW JKHU3HHM YEJOBEKAa, €ro XOpOIIEro HACTPOCHUS W
ONITHMHUCTUYIHOTO B3IJISI/Ia HA MU,

9. K OKpyXKaroluM IJIFOJIIM Kak Oe3yCIOBHOW ¥ aOCONIFOTHOW IICHHOCTH, KaK pPaBHOIPABHBIM
COIIMAJBHBIM IMapTHEpaM, C KOTOPBIMH HEOOXOJWMO BBICTpAaWBATh JIOOpOXKEIaTeIbHBIC U
B3aMMOIIOJIEP’KUBAIOIINE OTHOUICHHMSI, JAIOLIUE YEJIOBEKY paJoCTh OOIICHHS M IMO3BOJIAIOIINE
n30eratb YyBCTBa OJMHOYECTBA;

10. x camuMm cebe Kak X03s€BaM CBOCH CyIbOBI, CaMOOTPEICISIIONIUMCS U CaMOpPEaTU3yIOIIMCS
JIUYHOCTSIM, OTBEYAIOIIIMM 3a CBOE COOCTBEHHOE OyIyIiiee.

dopmupyembie
HanmeHnoBanme
COUMAJILHO JuaekTpoHHble (HUGpoBbHIE)
pa3ejioB U TeM KosmuecTBo
3HAYUMBbIe, o0pa3oBaTe/ibHbIE pecypcChl
NPOrpaMmblI 4yacos
LIEHHOCTHbIE
oTHOuIeHus1 (Ne)
Paznea 1. IlepBoHavaibHble XUMHYECKHE TOHSTHUS
XuMusg — BakHas 1, 23,54,
00JIaCTh €CTECTBO3HAHUSA 5 6,7.8,9, 10 bu6mmoreka [JOK
U IIPaKTHYECKOM https://m.edsoo.ru/7f41837c
JeSITENFHOCTH YeJIOBEKa
BemecTBa n xumuueckue 15 4,8 bubmuoreka [{OK
peaKIuu https://m.edsoo.ru/7f41837c
Pa3nes 2. BaxkHeiine npeAcTaBUTe/ I HEOPraHUYECKUX BelleCTB

Bosayx. Kucnopos. 6 3,4, 8 Bubmoreka [IOK
[TonsTre 06 okcuaax https://m.edsoo.ru/7f41837c
Bonopox. ITonstue o 8 3,4,8 Bubnuoreka [IOK
KHCTIOTaX M COJISIX https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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Boja. PacTBopsl. 5 3,4,5,7,8,9,10 Bbubmmoreka [IOK
[TousiTrie 00 OCHOBAHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI 3,4,89
HEOPraHUYECKUX 11 bubmmorexa LOK

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

Pa3znen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucremMa xumnueckux 3jaementon /1. U.
MenpesieeBa. Ctpoenne aToMoB. XuMnueckas cBsizb. OKHCJIMTEIbHO-BOCCTAHOBHUTE/IbHbIE

peaKiuu

Ilepnonnuecknii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
. . Menneneena.
Crpoenue aToma

4,8

bubmnoreka LJOK
https://m.edso0.ru/7f41837¢c

XuMudeckas CBSI3b.
OKHUCIIUTEIBHO-
BOCCTaHOBHUTEIbHEIE
peakuuu

11

3,4,8

bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢c

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

69
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IHOYPOYHOE IINTAHUPOBAHMHME (KTII)

DJIeKTpOHHbIe N (poBbIE

Ne Tema ypoxka Homaumee o0pa3oBaTejibHbIE
n/n | Mara 3a/1aHe
pecypcsl
02.09.25 | IIpeamer xumuu. Ponb XxuMuu B
1 misin yenoBeka. Tema u §1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0d210c
BEILIECTBA
9 05.09.25 | TloHsATHe 0 MeTO/IaX MO3HAHUS B §2 bubnuotexa [JOK
XUMHU https://m.edsoo.ru/ff0d227e
09.09.25 | TlpakTmueckas padora Ne 1
«ITpaBuiia paboTsI B
3 na6I:)paTopEH Y TIPUEMBI Crtp.20 bubmmorexa LOK
https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ J1abopaTOpHBIM
o0opyIoBaHUEM»
4 12.09.25 | YwucThle BelecTBa U CMECH. §3.4 bu6moreka [IOK
Crioco0bI pasesnenus cMmeceit ' https://m.edsoo.ru/ff0d26ca
16.09.25 | IIpaktuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha ) Mok, §1-4 bu6mmoreka [IOK
[pUMepE OUNUCTKH IMOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
19.09.25 bu6moreka [IOK
0 ATOMBI H MOJICKYITbI 30 https://m.edsoo.ru/ff0d2a6c
23.09.25 | XuMuYeCKHE 3JIEMCHTHI. 3HAKH
7 (CUMBOJIBI) XUMHUYECKUX §6 bubamorexa LOK
https://m.edsoo.ru/ff0d2be8
3JIEMCHTOB
8 26.09.24 ITpOCThIE U CIIOKHEIE BELIECTBA §2 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 30.09.25 ATOMHO-MOJIEKYJISIPHOE YUEHHUE §5 bubnnorexa IOK
https://m.edsoo.ru/ff0d2d50
03.10.25 | 3akoH ITOCTOSHCTBA COCTaBa
10 BellecTB. XuMuueckas popmyia. §7.8 bubnuoreka [JOK
BanenTHocTs aTOMOB ’ https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIEMEHTOB
07.10.25| OrtHocHUTeIbHAs aTOMHAs Macca.
11 OTtHocuTeNnbHASI MOJNEKYJISIPHAS §6 bubnmorexa HOK
https://m.edsoo.ru/ff0d323c
Macca
12 10.10.25 | MaccoBas 10151 XUMHUECKOTO $6 bu6mmoreka [JOK
DIIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 14.10.25 | KonmdecTBo BemecTBa. MoJb. §18 bu6mmoreka [JOK

MounsipHas macca

https://m.edsoo.ru/ff0d5230
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14 17.10.25 | ®usnueckue U XUMHYECKUE §4.9 bubnuoreka [IOK
SIBIICHHSI. X UMHUYECKAs peaKIlust ’ https://m.edsoo.ru/ff0d37fa
21.10.25 | Tlpu3HAKY U YCIOBUS
15 HIE)OTGKaHI/ISI )}(II/IMI/IquKI/IX §9 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d3al6
peaxuit
24.10.25 | 3akoH COXpaHEHHUS MAaCChI
16 BEIIECTB. )IzI/IMI/I‘-IeCKI/Ie §10 bubmmorexa LIOK
https://m.edsoo.ru/ff0d3b88
ypaBHCHHUS
07.11.25| BrruuciaeHUsa KOJIHYECTBA, MACCHI
17 BEILIECTBA M0 YPAaBHEHUSIM §20 bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIIHA
11.11.25 | Kiaccudukaus XHMHIESCKAX
18 peakiuii (CoeTuHeHus, §11 bubnuotexa [JOK
pas3IoKEeHNUs, 3aMEIICHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
14.11.25 | M. B. JIoMOHOCOB — y4EHBIii-
19 SHIIMKJIOTICUCT. O606yllleHI/Ie u [ToBTOpEeHME bubmmorexa LOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aI¥sl 3HAaHHMHA
18.11.25 | KouTponbHas padora Nel 1o
20 TeMe I:(BGIHGCTI;a U XUMHYECKUE [ToBTOpEeHME bubmmorexa LOK
https://m.edsoo.ru/ff0d4290
peaKIm
21.11.25 | Bosayx — cmech razos. CocraB
21 Boszlgxa. Kucnopon — snement §12,13 Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d448e
U npocTtoe BemecTBo. O30H
25.11.25 | ®dusuyeckre U XUMUUYECKUE
CBOMCTBA KUCJIOPOJ1a (peaKkiuu bubnuorexa [JOK
22 §13
OKHCIeHHS, Topenue). [TousTue https://m.edsoo.ru/ff0d4614
00 okcumax
28.11.25 | CrniocoObl moJry4eHus1 KHCIIOpOa
93 B J1Ta0OpaTOpuu U Y4uuth 1o bubmuorexa [JOK
MPOMBIILIEHHOCTH. [IprMeHeHme TeTpaan https://m.edsoo.ru/ff0d497a
KHCJIOpOJia
02.12.25 | TemnoBoii 3¢ HEKT XUMHUIECKOM
€aKIIMH, TIOHATHE O
24 IT)epMlj)XI/I’MI/Iqe(:KOM ypaBHEHUU ¥/HHT 10 bubmmorexa LIOK
’ TETpaIu https://m.edsoo.ru/ff0d4790
9K30- U SHIAOTEPMUYECKUX
peaxusax
05.12.25| Tomnuso (HedTh, yroib U
25 METaH). 32(1rp;1b3He:I:e BO3yXa YA TS 10 bubnmorexa IOK
’ TeTpaan https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MPe0TBPAIlleHUS
09.12.25 | TIlpaktuueckas padora Ne 3 mo
26 teme «llomydyenue u cobupanue §13 bubnuorexa [IOK

KHUCJIOpOJa, U3YUYEHHUE ETO
CBOUCTBY

https://m.edsoo.ru/ff0d4ae2
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12.12.25

Bonopon — aneMeHT u mpocToe

27 BemecTBo. Haxoxnenue B §15 Bubmuotexa LIOK
https://m.edsoo.ru/ff0d4dd0
IpUpOJIC
)8 16.12.25 iﬁ;iii?::ﬂi;:;ﬁqec}me Vuputs 110 bubGnuoreka IIOK
TETpaIu https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
19.12.25 bu6mmoreka [IOK
29 [TonsaTHE 0 KUCTIOTaX U COJISIX §16,17 httos://m.edsoo.ru/ffod50d2
30 23.12.25 | CnocoOsl oy4eHHs BOJAOPOIA Yuurs no bubnuorexa [JOK
B JIaOOpaTopuu TeTpaIu https://m.edsoo.ru/ff0d4dd0
26.12.25 | TlpaxTtmueckas padota Ne 4 o
31 teme «Ilonmydyenue u cobupanue Crp.74 bubnuoreka [IOK
BOJIOPOJIa, M3YYEHHUE ETO0 ' https://m.edsoo.ru/ff0d4f42
CBOWCTB»
39 30.12.25 | MomsipHbIil 00bEM Ta30B. 3aKOH §19 bubnuotexa [JOK
ABorapo https://m.edsoo.ru/ff0d542e
13.01.26 | Brruucnenus 006éMa,
33 KOJIMYECTBA BEIIECTBA ras3a Io §19 bu6moreka [IOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIECTBA WIN 00BEMY
16.01.26 | Beoruncnenus 00bEMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIUM HA OCHOBE 3agaHue B bubnuorexa [JOK
3aKOHA OOBEMHBIX OTHOLICHUMN TETpaan https://m.edsoo.ru/ff0d5708
ra3oB
35 20.01.26 | Pusmyeckue U XUMHUICCKHE $21 bu6moreka [IOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 23.01.26 | CocraB ocHoBanwmii. [Tonsrue 00 $21 bu6mmoreka [IOK
HHAXKAaTOpax https://m.edsoo.ru/ff0d59e2
27.01.26 | Bopa kak pacTBOPHTEIIb.
37 HacrpineHusie 1 HeHACBIIIIEHHBIE §22 bu6mmoreka [IOK
pactBopbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
30.01.26 | Ilpaktuueckas padora Ne 5 mo
teme «lIpuroroBienue
38 paCTBOp(I))B C OIpeaCIIEHHON 3anauue B bubmmorexa [JOK
. : . TeTpaan https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeil pacTBOPEHHOTO
BEIIECTBA»
39 03.02.26 iﬁ:ﬂ?;;a:pgf(gjﬂjz;igé 3ajanue B bubimoreka [IOK
TeTpaIu https://m.edsoo.ru/ff0d6342
Bona»
40 06.02.26 | Oxcuppl: cocTas, §23 bu6mmoreka [JOK
KJaccu(uKaius, HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 10.02.26 | TlonmyueHue U XUMHUYECKUE 3anaHue B bubnuorexa [IOK

CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX

TCTpaau

https://m.edsoo.ru/ff0d664e
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1 aM(pOTEPHBIX OKCHIOB

13.02.26 | OcHoBaHMS: COCTaB, bubnuoreka [IOK
42 §24
Kiaccu(uKaius, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 17.02.26 | TlomyuyeHue U XUMHUYECKUE §24 bubnuorexa [IOK
CBOMCTBA OCHOBaHHI https://m.edsoo.ru/ff0d67ca
20.02.26 | Kwucnotsl: cocTas, bu6mmoreka [{OK
44 §25
KinaccuuKaius, HOMCHKIIATypa https://m.edsoo.ru/ffOdfee2
45 24.02.26 | TlomydeHue U XUMHUYECKHE §25 bubnuorexa [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
o | T Comlreme et o 0K
Hy L https://m.edsoo0.ru/00ad9474
XUMHYECKHE CBOMCTBA
03.03.26 | TIlpakTmueckas padota Ne 6.
47 fae H;EH;: Taj;:ifgg:iz}m Crp.120 | DHomioreia LIOK
g P https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHMUECKUX
COCITUHEHU
. 06.03.26 Fe::s:qecxg: 01:5{35 I\e/[jxcny o BuGmiorexa [IOK
K MM HEOPTaHUYECKUX
8 . P https://m.edsoo.ru/00ad9a50
COEIMHEHMI
49 10.03.26 | OO6oOmIeHNE B CUCTEMaTH3aIIHS IToBT. §39- bu6mmoreka [IOK
3HAHUI 42 https://m.edsoo.ru/00ad9cb?2
13.03.26 | K 6ota Ne3
50 TG?JI{GT EE)J::I;{IZ?HI;; IZEZCCI)I " 3ananve B bubamorexa LOK
o TEeTpaau https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAMHCHUI
17.03.26 | IlepBbie MOMBITKH
KJIacCU(PUKAIIUA XUMHYECKUX bu6mmoreka [IOK
51 §28
aneMeHTOB. [ToHsATHE 0 IpyImax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JICMEHTOB
20.03.26 | Tlepwoguyeckuii 3aKOH U
Ilepuonuueckas cucrema bu6mmoreka [JOK
52 §29
XUMHYECKHX dieMenToB JI. 1. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 24.03.26 ITeproapl, IPYIIIbL, TOATPYIIIIbL §29 bubmmorexa LIOK
PHOBL, TPYHLEL HOMDY https://m.edsoo.ru/00ada52¢
27.03.26 | Crpoenue aromoB. CoctaB bubnuoreka [IOK
54 §30
aTOMHBIX siep. M3oTombl https://m.edsoo0.ru/00ada342
07.04.26 | CtpoeHue dIEKTPOHHBIX
55 000J104€K aTOMOB IJIEMEHTOB §31.32 bubmuoreka [JOK
[epuomuueckoii cucremsr J1. 1. ’ https://m.edsoo.ru/00adaébc
Meneneena
56 10.04.26 | XapakTepHUCTHKa XUMHUYECKOTO §33 bubnuorexa [IOK

9JICMCHTA I10 €TI0 ITOJIOXCHHIO B

https://m.edsoo.ru/00ada824
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[Iepunonnueckoini cucreme /1. M.

MenneneeBa
14.04.26 | 3nauenue l[lepuoanyeckoro
57 3aKOHa I Pa3BUTHUA HAYKU U TosToperne bubnuorexa [JOK
npaktuku. 1. . MenneneeB — https://m.edsoo.ru/00ada96e
YYEHBIH, Tearor U rpak JaHuH
58 17.04.26 | DnexTpoOTPULIATEITHPHOCTh §34 bubnuotexa [JOK
aTOMOB XUMHYECKHX DJIEMCHTOB https://m.edsoo.ru/00adaab8
21.04.26 bu6mmoreka [IOK
> Horiast Xuiiieckas Cossh 334 https://m.edsoo.ru/00adac34
60 24.04.26 | KoBaneHTHas MOJsIpHAs §35 bubnuorexa [JOK
XAMHYECKast CBSI3b https://m.edsoo.ru/00adaab8
61 28.04.26 | KoBaneHTHas HETIOJISIPHAS §36 bubnuorexa [JOK
XAMHYECKast CBSI3b https://m.edsoo.ru/00adaab9
05.05.26 bubmmorexa [JOK
62 (Cremetth OKHCIICHI 338 https:// m.edS(])lo. ru/00adae28
63 08.05.26 | OxwuciuTeIBHO- §39 bubnmoreka [JOK
BOCCTaHOBHTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adb076
12.05.26 bubnuotexa [JOK
64 OKuCIUTEIN U BOCCTAHOBUTEIIH §39 https./m.e dsﬁ).ru 100adb076
65 P fe?\f[{eT i(éJITI;)IZzJEITESTTMZM " [ToBTOpEeHME Bubnuorexa LIOK
X UMIECKAs CBSAEn https://m.edsoo.ru/00adb486
66 19.05.26 | PesepsubIit ypok. O600ICHHE U bubnuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 22.05.26 | Pe3sepBHBIN ypPOK. O606£ueHI/Ie u
cUCTeMaTu3alus 3HaHUH
68 26.05.26 | Pe3sepBHBIN ypOK. O6o6iueHHe u
cUCTeMaTu3alus 3HaHUM
69 29.05.26 | PesepBHblii ypok. O0001IIEHNE 1

CUCTCMAaTHU3alusia 3HAHHUHN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME: 69



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Ia6puensa O.C., Octpoymos W.T'., CnaakoB C.A. Xumus. 8 kinacc. YueOHUK TSt
obmeoOpaszoBarenbHBIX yupexacauid. «IIpocsemenue», 2023 rox

METOIUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

[MpenmerHas uaus yueOHUKOB 1o pen. ["adbpuensa O.C. [Iporpamma it 001eo0pa3oBaTeIbHBIX
yupexaeHuit. Xumus. 8-9 knaccsl. «IIpocBemieHue».

INabpuensu O.C., Sxymosa O.M.. Bockoboitnukosa E.H. Xumus. HacronbHas kHura yuurens 8 kiacc.
Meroanueckoe nmocodbue. [Ipocsemnienue, 2009.

lNa6puensu O.C., Cmupnosa T.B., CnankoB C.A. Xumus B TecTax, 3aja4ax, ynpaxHeHU XK. § Kiacc.
Hpoda, 2019.
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