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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 1iist 8 «E» Kitacca cocTaBieHa 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;

— o0ecriedeHHe YCIOBHi, CHOCOOCTBYIONIMX MPUOOPETEHHI0  OOYy4YarolMMUCS  OMbITa
pa3HOOOpa3HOW JNEATENbHOCTH, TO3HAHHWA M CAMOIMO3HAHMs, KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHITH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMUHBIX BUAOB JIESATEIbHOCTH,

— ¢opmupoBanue o0IIeH (YHKIMOHAIBHON U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM 4YHCIIe
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;

— dopmupoBanre y o0Oy4arOmMXCS TYMaHUCTHUYECKUX OTHOIICHHH, MMOHUMaHUS I[€HHOCTH
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 CAaMOBOCIUTAHUIO HA
OCHOBE YCBOCHHUS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduist u
HAIPaBJIEHHOCTH JAJIbHEHIIET0 00yUYEHMUSL.

MECTO YYEBHOI'O ITIPEJIMETA « XUMMUS » B YYEBHOM IIJIAHE

B coorBerctBun ¢ o0OHOBIEHHBIM PI'OC OOO yuebubiii npeamer «XUMMUSA» sBusercs
o0s13aTebHBIM A1 u3y4eHusi. O011ee YKcio 4acoB, OTBEACHHBIX HA U3yUYEHHUE IIPEIMETa, COCTABIISET B
8 kitacce — 68 yacoB (2 yaca B HEZIETIO).
B 8 kmacce «E» B paMkax opraHu3allid KOHTPOJS 3a pealu3alveldl NporpamMMbl HCIIOJb3YHOTCS
CJIEYIOIME BU/Ibl TMCBMEHHBIX pabOT: KOHTpOJbHAsA padoTa (4).
VYyeOHas nporpaMMa paccyuTaHa Ha 68 yacos.
Pabouast mporpamma mo kypcy «Xumus» B 8 kimacce «E» cocraBieHa B COOTBETCTBHU C YUeOHBIM
IUTAaHOM, KaJeHJIapHbIM y4eOHBIM rpa)MKkoM U pacnucaHueM y4eOHbIX 3aHaTui Ha 2025-2026 yuyeOHbIit
roj ¥ peajmsyercsi 3a 66 uacos.

CoxkpariieHne Ha 2 yaca OCYIIECTBJIEHO 3a CUET PE3EPBHBIX YACOB, IPEAYCMOTPEHHBIX IPOTrPAMMON.

COJEP)KAHUE YYEBHOI'O IPEJIMETA « XUMHUSA »

IlepBoHava/bHBbIe XUMUYECKHE TOHATHS

IIpenmer xumuu. Ponb XMMHMM B )KM3HM 4elloBeKa. XUMMs B CUCTeMe HayK. Tena W BellecTsa.
dusnueckue cBOMCTBa BelleCTB. ArperaTHoe cocTosHue BelecTB. IloHsATHE O MeTonax MO3HAHUS B
xuMuu. Yucrele BemecTBa U cMecu. CrocoObl pa3liesieHus: cMecei.

ATOMBI M MOJIEKYJBl. XUMHUYECKUE 31eMEHThl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. lIpocTsie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckass Qgopmyna. BaleHTHOCTh aTOMOB XHMMHUYECKHUX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemlecTB. OTHOcuTENbHAs aroMHas Macca. OTHOCUTENbHAs MOJEKyJsipHas Macca. MaccoBas
J0J1s1 XUMHUYECKOI'0 JIEMEHTa B COEAUHEHHH.

KomnuectBo BemectBa. Mosb. MomsipHas macca. B3auMMocBsI3p KOJIM4YECTBA, MacChl M 4YMCIa
CTPYKTYpPHBIX €IMHUI] BemlecTBa. Pacuérel no popMynaMm XUMHUUECKUX COECMHEHUI.

@u3nyecKkue U XUMUYECKUE SIBJIICHUSA. XUMHMUYECKas PEeakuus U €€ NpHU3HAKU. 3aKOH COXPaHECHMs
Macchl BelecTB. XuMHUYeckue ypaBHeHus. Kiaccupukanus XUMHYECKMX peakuuid (CoeauHEHus,
pas3ioKeHus, 3aMelieHns, OOMeHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMUYECKOH MOCYI0H, MpaBUIaMU pabOThI B JTaOOPaTOPUH U MpUEMaMH 0OpalieHus
c JnabopaTOpHBIM 000pyIOBaHMEM, HW3Y4YEHHE U OIUCaHWe (HU3MUECKUX CBOWMCTB 00pa3IoB
HEOPraHMYeCKUX BEIECTB, HaOMoJeHue (u3nueckux (IUIaBICHHE BOCKA, TasHUE JIbJa, pacTUpaHHUe



caxapa B CTYIIKE, KUIIEHHE U KOHJICHCALIMS BOJbl) U XMMHYECKUX (TOPEHUE CBEYH, IPOKAIMBAaHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHUCJIOTOW) SIBJICHHI, HAONIOJCHWE W ONUCAaHHE MPU3HAKOB
MPOTEKAHUs XUMUYECKUX peaklnil (pa3ioxkeHue caxapa, B3aUMOJCHCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kelle3a C PACTBOPOM COJIU
meau (11), m3yuenne cmiocoOOB pas3ieieHus] CMECel: ¢ MOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BHIIAPUBAHKE,
TUCTHIUTSIINS, XpomaTorpadus, NpoBEICHHE OYUCTKH TOBAPEHHOW CONHM, HAOIIOJICHUE W OIHMCAHUE
pe3yJIbTaTOB MPOBEACHUS OINbITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHHE MOJeiel
MOJIEKYJT (IIaPOCTEPKHEBBIX).

Baskneiinue npeacTaBuTe Il HEOPraHU4eCKMX BelleCTB

Boznyx — cmech razoB. CoctaB Boznyxa. Kucimopoa — aneMeHT U npocToe BemiecTBo. Haxoxaenue
KHCIIOpOJia B IIpUpoJie, GU3NYECKUE U XUMHYECKHE cBoMcTBa (peakuuu ropenus). Okcuasl. [Ipumenenue
kuciaoposa. CrocoObl MOdy4yeHHUs Kuciaopoaa B JjadopaTopuu U TpombliuieHHocTH. Kpyrosopor
Kucaopo/ia B mpupojae. O30H — aIoTponHas MOAU(UKALINS KUCIOPO/a.

TemoBoil  »pdexkT XUMUYECKOW peakuuH, TEPMOXMMUYECKHE ypaBHEHMs, D3K30- U
SHIOTEPMUUYECKUE pEeaKIUU. TOIUIMBO: Yrojib U METaH. 3arps3HeHHEe BO3[yXa, YCHIECHHE MapHUKOBOTO
addexTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anement u mpocrtoe BemecTBo. HaxoxknaeHue Bojgopoja B mpupone, pusnueckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oTydeHus. KuciaoTel u comu.

Mousipablit 00bE€M Ta30B. Pacu€Thl Mo XUMHUYECKUM ypaBHEHUSIM.

dusnyeckre cBoKcCTBa BOJbI. Bona kak pactBopuTtenb. PacTBopbl. HacklllieHHbIE 1 HEHACHIIIEHHBIE
pactBopbl. PacTBOpMMOCTh BemiecTB B Boje. MaccoBasi [I0Jisl BEIIECTBA B pacTBOpE. XHUMHUYECKHUE
cBorictBa Bojbl. OcHOBaHusA. Poib pacTBOpOB B MpHUpOAE M B KU3HHM UYeloBeKa. KpyroBopoT BOABI B
pupojie. 3arpsi3HeHNE MPUPOAHBIX BOA. OXpaHa M OYUCTKA IPUPOAHBIX BOJ.

Knaccudukanus  Heopranmueckmx  coemuHeHmit.  Oxcunbl.  Kiaccudukanmss — OKCHIIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, ampOTepHBIE) M HecosneoOpasyromme. Homenknarypa
OKCcHI0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyyeHne okCuaoB.

OcnoBanus. Knaccudukamuss ocHoBaHUH: MIENOYM U HEpaCTBOpHMbIC OocHOBaHWsA. HoMeHkiatypa
ocHOBaHUH. DU3NYECKUEe U XMMUYECKHE CBOMCTBA OCHOBaHMM. [loslyueHre oCHOBaHUM.

Kucnotel. Knaccudukanus xucnot. Homenknarypa kuciot. @usndeckre 1 XUuMHYECKHE CBOICTBA
kucioT. Pan akrusHoctu MetaiioB H. H. bekerosa. [lonyuenne kucior.

Conu. Homenkiarypa coneit. ®uznueckrue U XMMUYECKUE CBOMCTBA coell. [lomyuenue coei.

['eneTnyeckas CBsSI3b MEXKIy KIACCAMH HEOPTraHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eieHHe COJEep)KaHus KUCIOpoJa B BO3IyXe, IOIy4YeHHe, coOHpaHue,
pacrno3HaBaHUe U U3yYE€HUE CBOMCTB KUCIOPOAA, HAOMIOAEHNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJIOM
U YCIIOBHSI BOSHUKHOBEHHMSI U MPEKpalleHusl ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCUIOB U
OMHMCaHHWE WX CBOMCTB, MOJy4YeHHE, cOOMpaHHWE, paclo3HABaHHWE W H3Y4YEHHE CBOWCTB BOJOPOJA
(ropenue), B3aumMojeiicTBue Bojgopoaa ¢ okcuaoM wmeau (1) (BO3MOXXHO — HCIIOJIB30BaHHE
BHJICOMATEPHAIIOB), HaOI0IeHHnEe 00Pa3I0B BEIIECTB KOJTUYECTBOM 1 MOJIb, UCCIIEIOBAaHUE OCOOEHHOCTEM
pacTBOpPEHUSI BEIIECTB C PA3JIMYHOM pPACTBOPUMOCTHIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBHE BOJIBI C METAIIJIaMH (HATPUEM U KaIIbIIUEM )
(BO3MOXKHO HCIIONB30BAaHUE BHAEOMATEPUANIOB), HCCIEAOBaHHE O00Opa3l0B HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, HAOMIOJCHHE M3MEHEHUS! OKPACKH MHAWKATOPOB B PACTBOPaxX KHUCIOT W IIEIOYEH,
u3ydeHue B3ammojeiicTBus okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeTajiaMu,
peakuuii HeHTpalu3aluy, NOJIy4YeHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJJHOTO METaJlIa IPYyTUM
W3 pacTBOpa COJH, PEIIEHHUE SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «Ba)xHel1ne Ki1acchl HEOPraHUYeCKux
COEAMHEHUI».



IMepuoguveckuii 3axkoH u Ilepuoguveckas cucremMa xumMu4yeckux »3jemenros JI. MW
Menpesneesa. Crpoenue aroMoB. Xumuuyeckasi cBfi3b. OKHCINTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKH KiIacCU(UKAUN XUMHYECKHX 3JIeMeHTOB. [loHSATHE O rpynmax CXOIHBIX
JJIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMENBHbIE METAJlIbl, TaJOr€Hbl, MHEPTHBIE Ta3bl). ODJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIE OKCH/IBI U TUAPOKCU/IBI.

[lepnonnueckuii 3akoH. Ilepuonmueckas cucrema xumuuyeckux vieMeHToB [[. M. Menneneesa.
Kopotkonepuonnas u amuHHonepuoaHas Gopmel [lepronnveckoil CHCTEMbI XUMHUYECKUX IeMEHTOB /1.
N. Menneneesa. Ileproael u rpymmnsl. @U3NYECKUN CMBICT ITOPSJAKOBOIO HOMEPA, HOMEPOB MEPHOAA U
IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. M3otombl. OnexTpoHbl. CTpO€HHE 3JIEKTPOHHBIX
o0osiouek atroMoB mepBbIX 20 xuMuYeckux anneMeHToB [lepuommueckoit cucremsl . M. Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTAa N0 ero mnojoxkeHutro B Ilepmommueckon cucreme J[. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHYECKHX D3JIEMEHTOB, METAIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3axkoHa u lleproanyeckoil cUCTEMBl XMMHYECKHX 3JIEMEHTOB IS
pa3BUTHS HayKH U ipakTuku. [[. . MeHeneeB — yu4€HbIA U TpakJaHUH.

Xumudeckasi cBsi3b. KoBasieHTHast (MOJsipHAs M HEMOJIApHAs) CBsI3b. DJIEKTPOOTPHUIIATEITLHOCTH
XUMHUYECKHX IEMEHTOB. MIOHHas CBS3b.

Crenenp okucnenus. OKHCINUTENBHO-BOCCTAHOBUTENBHBIE peakUuu. IIpomeccsl OKuciaeHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

n3ydeHue o0pa3lloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE THAPOKCHIA ITMHKA C
pacTBOpamMu KHCIOT W IIEJIOYEW, MPOBEACHHUE OIBITOB, WIUIIOCTPUPYIOIIUX MPUMEPBl OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakluil (ropeHue, peakliuy pa3ioKeHHsl, COeTUHEHUS).

Mestcnpeomemnuwie ceasu

Peanusanus MeXnpeaMeTHBIX CBS3€d NPU M3YYEHMM XMMHHM B 8 KJIACCE OCYILECTBIISIETCS 4epes3
HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSATHH, SBJISIOMINXCS CUCTEMHBIMU
JUISL OTJENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecCTBEHHO-HAYYHbIE MTOHATH: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIU3, CHHTE3,
KJlaccupUKanus, NepUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHUE, MOJIEIb,
SIBJICHUE.

®dusnka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOMBL, PaJUOAKTUBHOCTD,
MOJIEKYJa, 3JCKTPUUYECKUH 3apsi, BEIIeCTBO, Tel0, 0O0BEM, arperatHoe COCTOSHHME BEIECTBa, ras,
(buznyecKue BeIHUMHBI, SUHUIIBI H3MEPEHHUs, KOCMOC, TUIaHeThl, 3BE3/1b1, COHIIE.

buomnorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadusa: atmocdepa, ruapocdepa, MHUHEpaibl, TOPHbIE MOPOJAbI, IOJIE3HbIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

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 COLMAIIbHBIX HOPMaxX W MpaBWIaX MEXKJINYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE,
KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHOHMCCIIEIOBATEIbCKOM,
TBOPUYECKON M APYTUX BHUJAX AESITEIbHOCTHU, TOTOBHOCTU K Pa3HOOOpa3HOM COBMECTHOH IESTENbHOCTH
IIpY  BBINIOJHEHUM Y4YeOHBIX, IO3HABATENIbHBIX 3aJay, BBIIOJHEHUH XHUMHUYECKUX SKCIEPUMEHTOB,
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 MOCIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHYECKOM PEaKLIHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABISIOLINE OCHOBY AJIS IIOHUMAaHUS CYIIHOCTH HAYYHOH
KapTUHbl MHpa, MpPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOIbI, B3aUMOCBS3AX
4eJI0BEKa C IIPUPOJHOU CPENOH, O POJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MTOJ[yYeHUE HOBBIX 3HAaHUM MO0 XUMMHU, HEOOXOIUMBIE
il OObsICHEHUsI HaONI0JaeMbIX IPOLECCOB U SIBICHUM, I03HABaTeIbHOH, HMH(MOPMAIMOHHON WU
YUTATENIbCKOM KyJIbTYypbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEJIBHOH pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPeICTBAMH MH(POPMALIMOHHBIX TEXHOJIOT UH;

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

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LICHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOLICHMS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKU Ha
3JI0pOBbII 00pa3 *HU3HH, OCO3HAHME IOCIEACTBUN M HENPHUIATUE BPEAHBIX NMPHUBBIYEK (yHmoTpeOsieHus
aJIKOT0JIs, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTU COOJIOIEHUS MTPpaBJ 0€30MaCHOCTH MPU OOpaleHNH
C XUMHYECKUMHU BEILIECTBAMU B OBITY U peaNbHOM KHU3HMU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3yUCHHIO Mpodeccuil U TpyAa pa3IndHOro poja, yBaKEHUE K TPyAy U
pe3ysbTataM TPYAOBOH NEATENbHOCTH, B TOM YHMCIIE HAa OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUU IO
XMMHH, OCO3HAHHBIN BBIOOp MHIMBHUIYalbHOH TpPAaEKTOPHM NPOJOJDKEHHUS O0pa3oBaHUsA C Y4YETOM
JMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTM K XHMHUH, OOILIECTBEHHBIX MHTEPECOB M MNOTPEOHOCTEH,
yCIEMIHOM Mpo(ecCHOHATbHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHMH, TOTOBHOCTb
aJlanTUPOBATHCS B MPO(ECCHOHANBHOM cpene;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:



HKOJIOTHYECKH IeJIeCO00pa3HOe OTHOLICHHE K MPHPOJE KaK MCTOYHHUKY KXH3HH Ha 3eMjie, OCHOBE
e CylIecTBOBaHMs, NMOHMMAaHUE IIEHHOCTH 3J0pOBOr0 M 0e30macHOro o0pasa >KW3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (M3MYECKOMY W TCHXHYECKOMY 3/0POBBIO, OCO3HAHHE LIEHHOCTH
coOmoZieHns TpaBuil 0E30IacHOTO MOBEJACHUS NpH paboTe C BEHIECTBAMH, a TaKKe B CUTYaIHsX,
YIPOXKaIOLUX 340POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPHMEHSATh 3HAHWS, IOJIydaeMble NMPH HM3YYCHUH XUMHHM, JJIsl pEIIeHHs 3ajad,
CBSA3AHHBIX C OKPY’KAIOIIEH IPUPOJHOW CPENOM, Ul IOBBIIICHUS YPOBHS JKOJIOTMYECKOM KYJIBTYPHI,
OCO3HAHMA TJIOOATBHOTO XapaKTepa SKOJIOTWYECKUX TPOOIeM W TyTeH HX peIIeHUs IOCPEICTBOM
METOZ0B XHMMHH, DSKOJOTMYECKOIO MBINUICHHS, YMEHHsS PYKOBOJACTBOBATbCS MM B ITO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTATOB BBIACISIIOT 3HAUYUMBbIE I (OPMHUPOBAHUS
MHPOBO33pEHHUs O0IIeHAyUHbIE MOHATHUS (3aKOH, TEOpHUs, MIPUHIINI, TUNoTe3a, (Pakr, cucrema, Iporece,
SKCHEPUMEHT M JPYroe.), KOTOpbl€ HCIOJBb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX HpeaMeTax H
MTO3BOJISIFOT Ha OCHOBE 3HAHUW U3 3TUX MPEAMETOB (POPMUPOBATH MPEJCTABIEHUE O IIEIOCTHON HAay4yHOU
KapTUHE MHpa, M YHUBEpcajbHble YydeOHble JAelcTBUS (ITO3HABATEJIbHbIE, KOMMYHHUKAaTHUBHBIE,
pEeryJIsITHBHBIE), KOTOpble oOecrneuuBaroT (OpMUpPOBaHME TOTOBHOCTH K  CaMOCTOSITEIIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOM 1€ TEbHOCTH.

Ilo3HaBaTebHBIE YHHMBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3oBble Jlornyeckue 1eMcTBHS:

YMEHHSI HCIIOJIB30BaTh MPHUEMBI JIOTHYECKOIO MBIILIEHWS NPH OCBOCHUM 3HAHWI: PaCKpbhIBATh
CMBICTT XUMUYECKMX MOHATUN (BBLAEIATh MX XapaKTepHble NMPHU3HAKU, YCTAaHABIMWBATh B3aHMOCBS3b C
APYTUMH TOHATHUSAMH), HUCIOJIb30BaTh MOHATUA AN OOBACHEHMs OTICIBHBIX (DAKTOB M SBICHUH,
BBIOMPATh OCHOBAHMSA U KPUTEPUHU I KIACCU(DUKALMM XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKLUH,
yYCTaHaBJIMBATh NPUYUHHO-CIECACTBEHHBIE CBS3M MEXJIy OOBEKTaMU M3Y4YEHHUs, CTPOMTH JIOTMYECKUE
paccyxJaeHus (MHIyKTUBHbIE, e yKTUBHBIE, 110 QHAJIOTHH), 1€1aTh BBIBO/BI U 3aKIIIOUYEHUS;

YyMEHHE TPUMEHATh B IMpolecce IO3HAHWsS TNOHATHSA (IpeAMETHble M METalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3yEMbIE B XUMHUH, IPEOOPA30BbIBaTh LIMPOKO IPUMEHSIEMBbIE
B XMMHUHU MOJEJIbHbBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTA), XUMHUecKas popmyiia U
YpaBHEHHE XUMHUECKOW pEeaKUMH — IpPU pEIIeHUM Yy4eOHO-TIO3HABaTENbHBIX 3a/ad, ¢ Y4ETOM STHX
MOJICTIBHBIX TIPEACTABICHUNM BBIABIATh W XapakTEPU30BaTh CYIIECTBEHHBIE IPU3HAKM H3y4aeMBbIX
O0OBEKTOB — XHMMHYECKMX BEIIECTB MU XHUMHYECKUX PEAKLUMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJICICTBEHHBIC CBSI3U U IPOTUBOPEUNS B U3Y4aE€MBIX ITPOLIECCAX U SBICHUSX.

Ba3oBrble uccienoBarehLcKue 1eiicTBUA .

YMEHHME MCIIONb30BaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHHUA, & TaKXKe B
KayecTBE OCHOBBI Il (OPMHUPOBAHUS TUIIOTE3bl IO TMPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUU;

npuoOpeTeHue OmbITa M0 IUIAHUPOBAHUIO, OpPraHM3allud M HPOBEIEHHIO YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHME HaOII0AaTh 3a XOJOM HpoIlecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €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
IPEJCTAaBICHUS, TOTY4aeMyl0 U3 Pa3HbIX MCTOYHMKOB (HAy4HO-TOMYJISIpHAs JUTEpaTypa XUMHUYECKOIO
COJIep>KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MIHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TNPUMEHATh pa3IMYHble METOAbl M 3ampoChl MPH MOHCKe W 0TOOpe HMHGpOpMALMM U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JUI BBINOJHEHHS Y4YeOHBIX M IO3HABATENbHBIX 3aj]ad
ONpeNIeIEHHOr0  THIA, MPHOOpeTeHHWe OomnbiTa B OOJACTH  HUCMOJIb30BaHUS  HMH(OPMAIIMOHHO-



KOMMYHUKAaTHBHBIX TEXHOJIOTHH, OBJIAJCHUE KyJIbTYpOH aKTUBHOI'O HCIIOJNB30BAHUS Pa3IUYHBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOATEIBHO BBIOMPATh ONTUMAIbHYIO (OpPMY IMpEICTaBICHHUS HHPOPMALUN U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMHM CXEMaMH, JuarpaMMmamu, JIpyruMu (opmamu
rpaduku 1 UX KOMOWHAIMSMU;
YMEHHUE HCII0JIb30BaTh U aHAJIM3UPOBATH B MPOLIECCe YUEOHOM M MCCIe0BATENbCKOM 1S TETbHOCTH
MHPOPMALIMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO3MHCTBA W TPAHCIOPTa HAa COCTOSHHE
OKpY>Karolllel NPUPOIHON CPEBI.
KoMMyHuUKaTHBHBbIE YHUBepCaJIbHbIE YUeOHbIe JeiicTBUA:
YMEHHUsI 3a/1aBaTh BOIPOCHI (B X0J€ Auayiiora W (WJId) JUCKYCCHM) TIO CYIIECTBY OOCYXKIaeMoit
TeMBI, (POPMYITUPOBATH CBOU MPEITIOKEHNSI OTHOCUTEIIFHO BBITIOIHEHUS MTPEIOKEHHON 3a1a4H;
YMEHHS TPEACTABIATH IOJYYCHHBIC PE3yJIbTaThl MMO3HABATEIBHON [ESATEIHLHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIMI0 PE3YJIbTaTOB BBITIOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(J1abopaTtopHOro OIMBITa, JAaOOpPAaTOPHON pPabOTHI MO WCCIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOEKTA);
yMeHHUS Yy4eOHOro COTpyJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATEIbHOW U
HCCIIEIOBATENbCKON /AEATEIbHOCTH MpPH PELICHUHM BO3HHUKAIOUIMX MpPOOJIeM Ha OCHOBE YuéTa OOLINX
MHTEPECOB U COIVIacOBaHUS Mo3uluil (oOCyXaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE ILTYPMBD»,
KOOpJAWHAIIMSI COBMECTHBIX JICHCTBHIA, ONpE/IeNeHne KPUTEPHEB IO OICHKE KavyeCTBa BBHIMTOJHEHHOMN
paboThl U ApyTrHe).
PeryiasiTuBHBbIC YHUBEPCAJIbHbIC YUeOHBbIE el CTBUA:
YMEHHE CaMOCTOATEIbHO OINpEAeNsATh LETu JeSTeNIbHOCTH, IUJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh M HPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTEIBLHOCTb, BBHIOMpaTh Hamboliee
3¢ dexTuBHBIEC CITOCOOBI pelieHUsT YYeOHbIX W TTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTaBIIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOpUTM ACHCTBUIN MPU BHIOJIHEHUU 3aJJaHUN ¢ YUYETOM MOJyUYEHUS
HOBBIX 3HaHUN 00 WH3y4yaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIHUSAX, OLEHUBATH COOTBETCTBHE
MOJIyYeHHOTO pe3yJibTaTa 3asBJIIEHHOW II€JIM, YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npeiaraeMble B YCIOBUU 3aJaHUI.
MHNPEAMETHBIE PE3YJIBTATHBI
B cocraBe npeaMeTHBIX pE3yJIbTaTOB [0 OCBOCHUIO 0053aTEIBLHOTO COJIEPKaHUs, YCTAaHOBIEHHOTO
TaHHOU (enepaibHON paboyeil mporpaMMon, BBIIENAIOT: OCBOCHHbIE 00YYaIOMIMMKCS HAay4HbIe 3HAHUS,
YMEHHS U CIOCOObI IeUCTBUM, crieliuprUecKue Ui NpeAMETHOM o0nacTu «XUMHUs», BUAbL ACSTEIbHOCTH
[0 TIOJYYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEPHpETAIlH, NMPEeoOpa30BaHUIO0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYaLIUAX.
K xoHiy oOyuenusi B 8 kijiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXXaThb
c(hOpMUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHHI:
® PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTUNA: aTOM, MOJIEKYJa, XUMUUYECKUN IIIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECHh (OAHOPOJHASI U HEOJIHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJSpHas
Macca, MaccoBasl JOJs XMMHUYECKOTO JJIEMEHTAa B COCIUHEHHH, MOJSPHBIA O0O0BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHUE, COJb, HJIEKTPOOTPULATENBHOCTb, CTENEHb OKHCICHMS, XUMHUYECKas
peakiusi, KiaccUpUKalUs pEaKluil: peakiuu COCTUHEHUS, PEAKIHH pPa3NIOKEHHUS, PEaKIuu
3aMeIIeHNUs], peakIui 0OMEeHa, 3K30- U YHJ0TEPMUYECKHE PEAKLIUH, TeMI0BOM 3¢h(dekT peakuumy,
SJIPO aToOMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTalb, panyc aToMa, XUMUYECKast CBA3b,
MOJIIpHAsT U HETOJIIpHAsi KOBAJCHTHAsl CBS3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBas J10Jis1 BellecTBa (MPOLEHTHAs KOHLEHTpAlKs) B pacTBOPE;

® WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHSATHN U MPUMEHSTH 3TU MOHSATHS
MIPH OMTMCAHHUH BEIIECTB U UX MPEBPAIICHUI;

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



OTIPEJIeNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTETIEHb OKHCIICHHS
9JIEMEHTOB B OWHApPHBIX COCNMHEHMAX, MPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY Kiaccy
COCMMHEHWH 10 ¢opMyliaM, BHJ XUMHYECKOH CBs3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

packpsiBaTh cmbica llepuoamueckoro 3akona JI. M. MengeneeBa: JeMOHCTPUPOBATH
MMOHMMAaHHE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMUMHMUYECKHX 3JIEMEHTOB OT UX IMOJIOXKEHUS
B Ilepuoanueckoil cucreme, 3aKOHOB COXpPaHEHHMS MaccChl BELIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO Y4Y€HHUs, 3aKOHA ABOrajpo;

OIMCHIBATh M XapaKTepHU30BaTh TaOMMuHyr0 ¢opmy [leprnomudeckoil CUCTEMBl XUMHYECKHX
9JIEMEHTOB: pa3nuyaTh MOHITHUS «JIaBHAs MoArpymnmna (A-rpymnmna)» U «1moOouyHas MOArpyrmna
(b-rpynma)», manbie u OOJbIINME MEPHOMABI, COOTHOCUTH O003HAUEHHS, KOTOPhIE MMEIOTCS B
tabmuie «lleproguyeckas cuctema xuMmudeckux anemeHToB [[. . MeHeneeBay» ¢ 4uCIOBBIMU
XapaKTepUCTUKaMHU CTPOEHHUS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, olliee
YHCIIO 3JIEKTPOHOB M PacHpe/IesIeHNe UX 0 3JIEKTPOHHBIM CI0SM);

KJIaCCU(UIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHUUYECKUE BEIIECTBA, XUMUYECKHE PEAKIINU
(TI0 YKCIy ¥ COCTaBY YYacCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIIOBOMY d(PdeKTy);
XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XMMUYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPXKAss OMUCAaHWE TPUMEPAMH  MOJEKYJSIPHBIX ~ YPAaBHEHHH  COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCUMOCTH OT HUX KadeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH TTPOTEKAHUSI XUMHUYECKUX TIPEBPANICHUHN B PA3TUIHBIX YCIOBHUSAX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XMMHYECKOT0 3JIEMEHTa Mo (QopMyJie COEJAWHEHHUS, MAacCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN pEaKIIH;

IIPUMEHATh OCHOBHBIE OIEpPAlUU MBICIUTEIBHON JEATEIbHOCTH — AHAJIN3 U CUHTE3, CPABHEHUE,
00o0011eHe, cucTeMaTH3aIHo, KiacCu(UKalnio, BBISBICHHE MPUUYMHHO-CIEICTBEHHBIX CBS3EH
— JJI U3Y4YEHHUS] CBOWCTB BEIIECTB U XMMHUYECKHX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOMbI
Mo3HaHUsT — HaONIoIeHWe, U3MEpeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peanbHbId U
MBICJICHHBIN );

CJIEIOBATh MPaBUJIaM MOJIb30BAHUS XMMHUYECKON MOCYJ0N U JIabopaTOpHBIM 000PYIOBaHHEM, a
TaK)Ke MpaBHiIaM 00pallleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKILUSIMU IO BBIITOJIHEHUIO
71a00PAaTOPHBIX XMMHUYECKHUX OMNBITOB IO TMOJYYEHHIO U COOMPAHHIO Ta3000pa3HbIX BELIECTB
(Boopoa M KHUCIIOpOJA), MPUTOTOBJICHHUIO DPACTBOPOB C ONpeAeNEéHHOM MaccoBOM JoJjeid
pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M NPOBOJUTH XUMHUUYECKHE HKCIEPUMEHTHI 10
pacrmo3HaBaHUIO pPACTBOPOB IIeNOYed U KHUCIOT C TOMOINBI0 HMHIUKATOPOB (JIAKMYC,
(benondTanenH, METUIOPAHK U IPYTHUE).

K koHiy oOyueHus B 9 kJacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaKkaTh
c(OPMHUPOBAHHOCTh y O0yUArOIUXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSTUN: XUMHUECKUI JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHWOH, IIPOCTOE€  BEIIECTBO,  CJIOXHOE  BELIECTBO, BaJCHTHOCTb,
IEKTPOOTPHULIATENBLHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas pPEaKlMs, XUMHUYECKas CBsI3b,
Ter10BON 3(h(heKT peakinu, MOJb, MOJIAPHBII 00BEM, PacCTBOP, SIEKTPOIUTHI, HEITEKTPOIUTHI,
JIEKTPOJIUTUYECKAs] JIMCCOLMAINS, PEAaKIUUd MOHHOTO OOMEHa, KaTallu3aTop, XMMHUYECKOe
paBHOBecue, o0OpaTHUMble W HEOOpaTHMble pEeaKIMM, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHME M BOCCTAaHOBIEHHWE, AJUIOTPOIINS,
aM(pOTEepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, HOHHAs, METAJNINYECKas), KpUCTAIINYecKas
pemérka, KOppOo3Wsl METaJUIOB, CIUIABbI, CKOPOCTb XHMMUYECKOM pEakIuH, IPEIeIbHO
nonycrumast koHuentpanus [1/IK Bemectsa;



WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHSATHM M IPUMEHATh 3TH IOHSTHUS
IIPU OIIMCAHUM BELIECTB U UX IIPEBPAICHUIL;

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

OINpEAEATh BAJEHTHOCTh M CTENEHb OKUCIIEHUS XUMHUYECKHUX OJJIEMEHTOB B COCAMHEHMSX
Pa3IMYHOIO COCTaBa, MPHUHAJUIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUH I10
(dbopmynaM, BUJ XUMHUYECKOW CBs3H (KOBAJICHTHAs, HOHHAS, METAJUIMYECKAst) B HEOPTaHMUECKUX
COEMHEHMSX, 3aps]] MOHA MO XMMHUYECKOH (opmysie, XapakTep Cpelbl B BOIHBIX pacTBOpax
HEOPraHMYECKUX COCIUHEHUM, TUI KPUCTAUINYECKON PEIIETKY KOHKPETHOI'O BELIECTBA;
packpsiBaTh cMbich [lepumoanueckoro 3akona /. M. MenpgeneeBa u JI€MOHCTPUPOBATH €r0
MMOHMMaHHWe: ONHUCHIBATh M XapaKTepu3oBarh TabmuuHyio (opmy lleprogumueckoil CHUCTEMBI
XUMHUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas noArpymnna (A-rpymnma)» U «noboyHas
noarpynna (b-rpynna)», manbie u 00nibllIMe TEPUONBI, COOTHOCUTH O003HAYEHMsSI, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON Tabiuie, ¢ YUCIOBBIMM XapaKTEPUCTUKaMH CTPOEHHSI aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sApa, o0lee YUCIO AIEKTPOHOB U paclpeieIeHHe UX
M0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUH CBOWCTB
AJIEMEHTOB M UX COEAMHEHUU B Mpefesiax MajblX MEePUOJOB U TJIABHBIX MOATPYHH C YYETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(UIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMHUECKUE pPeaKluu
(Mo umcily W COCTaBy Y4YacTBYIOUIMX B PpEaKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo
M3MEHEHHIO CTENEeHEe OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIMIKME W CIENU(PHUISCKHE XUMUUYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEPXKIasi ONMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLIn;

COCTaBJISITh YPaBHEHUS DJICKTPOIUTHUECKOM NTUCCOLMALUU KUCIIOT, IIEJI04Yel U COJei, MOIHbIe
U COKpall€HHBIE YpaBHEHMsI peakUuid HOHHOrO OOMEHa, ypaBHEHHUS  peakiuii,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'E€HETHYECKON CBSI3M MEXKAY BEIEeCTBAMHU PAa3IMYHBIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIMid  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca STUX peaKiuii;

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH MPOTEKAHUS
XMMHUYECKHUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOTr0 3JIeMeHTa Mo (Qopmylie COSAMHEHHUS, MAacCOBYIO JIOJNIO BEIIECTBAa B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

coOI0IaTh MpaBuJiIa MOJIb30BAHMSA XMMHYECKON MOCYI0M U 1ab0paTOpHBIM 000pYyIOBAaHUEM, a
TaK)Ke MpaBuiia OOpaIIeHHs] ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMU 10 BBITIOJTHEHUIO
1ab0PaTOPHBIX XMMHUYECKHUX OMBITOB IO TMOJTYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriieKucsoro rasa);

IIPOBOJUTHh PEaKLUUH, MOATBEP)KJAIOUINE KAYEeCTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOPHUI-, OpOMUI-, MOAUI-, KapOoHaT-, (ocdar-, CHIMKAT-,
cynbdar-, THIPOKCHI-HOHBI, KAaTHOHbl AaMMOHHS M HWOHBl HW3YYCHHBIX METAIlJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIIEPALIMH MBICIIUTEIBHON JESITEIBHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
0000I11IeHre, CUCTEMAaTHU3alllIO, BBISBICHUE NMPUUYMHHO-CIEICTBEHHBIX CBSI3€H — A M3y4eHUs
CBOMCTB BEIIECTB M XUMHYECKHX pEAKIMM, €CTECTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOJI0/IeHUe, U3MEpPEeHNE, MOICTMPOBAaHUE, SKCIIEPUMEHT (PEalbHbIi U MBICIEHHBIN).



Opraﬂmaunﬂ HpoeKTHOﬁ M HCCJIeI0BATEIbLCKOM AeITeJIbHOCTH Yyamuxcst

[IpoekTHas mccienoBaTeNbCKas NEATEILHOCTh YYalIUXCs MPOIMUCaHa B CTaHAApPTE OOpa3OBaHUSL
[IporpaMMbl Bcex HIKOJIBHBIX MPEAMETOB OPUEHTHUPOBAHBI HA JAHHBIM BUJ AedarenbHOCTH. [IpoexTHas
NESITENILHOCTh y4YalluXCsl CTAHOBUTCS BCEe 0OJiee aKTyallbHOHW B COBpPEMEHHOU memaroruke. M 310 He
CllyyallHO, B€Jlb UMEHHO B MpOLIeCcCe MPAaBUIBLHOM CaMOCTOSATEIbHON paOOThl HAJl CO3JaHUEM IMPOEKTa
Jaydiie  Bcero  QopMHUpyeTcs  KyJbTypa YMCTBEHHOTO TpyAa YYCHHUKOB. A IOBCEMECTHas
KOMITBIOTEPHU3AIMs MMO3BOJISIET KAKIOMY YUHTEII0 00Jiee TBOPYECKH IMOJXOIUTH K pa3paboTKe CBOUX
YPOKOB, a TakXe clenaTb oO0Opa3oBaTeNbHBIA mporecc 0ojee HHTEPEeCHBIM, Ppa3HOOOpa3HBIM U
COBPEMEHHBIM.

NHcTpyMEeHTOM JOCTHKEHUS UIAHUPYEMBIX TUYHOCTHBIX, METAPEIMETHBIX U IPEAMETHBIX PE3YJIbTaTOB
SIBJISFOTCSI YHUBEPCAIbHBIC y4eOHBIC NEHCTBUSA. DPQPEKTUBHBIM METOJOM CHCTEMHO-ICSITEILHOCTHOTO
MOAXO0/a SIBJISIETCS TPOCKTHAS JESTEIHHOCTD.

[IpoekTHast NeATENTbHOCTh SBIISIETCS YacThIO CaMOCTOSITENBHOM paboThl ydammxcsa. KadecTBeHHO
BBITIOTHEHHBIM MPOEKT — JTO MOATANHOE TUIAHUPOBAHWE CBOUX JIEWCTBHM, OTCICKHMBAHUE PE3YJIHTATOB
cBoell paboThl. [IpoekT — BpeMeHHas IlieJieHaNpaBiIeHHas JEATEIbHOCTh Ha TOJYyYEHHE YHUKAJIBHOTO
pe3yinbTara .

[lens TPOEKTHO-UCCIEAOBATEIILCKON JIEATETHHOCTH yuamuxcsi B pamkax HOBbIX DI'OC:
(hopMHUpOBaHNE YHUBEPCATBHBIX YUYEOHBIX ACHCTBUN. lcmonb3oBaHWE MPOEKTHO-UCCIIEI0BATEIbCKON
NESTETPHOCTH Ha YypOKaxX W BO BHEYPOUHOH MEATEIBHOCTH SBJBIETCS CPEICTBOM (POPMUPOBAHUS
YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI, KOTOPBIE B CBOIO OUEPEIb!

e 00ecrmeynBaT y4alemMycsi BO3MOKXHOCTh CAMOCTOSITEIFHO OCYIIECTBIISITh ACSITEIIbHOCTD YUCHHS,
® CTaBUTh Yy4YeOHBIC 1€, HMCKAaTh M MCIOJIb30BaTh HEOOXOJMMBIE CPEACTBA W CIOCOOBI WX
JOCTHKCHHS,
® yMeTh KOHTPOJIMPOBAThH U OLIEHUBATH YUEOHYIO JACSITEILHOCTD U €€ Pe3ybTaThl;
® CO3JAI0T YCJIOBHUS PA3BUTHS JIMYHOCTH U €€ CaMOpEaJM3aldyd HAa OCHOBE «YMEHUS YUUTHCS» H
COTPYAHHMYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuTbest
e o0ecreynBaeT JIMYHOCTU TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO, BBICOKYIO COIHMAIBHYIO U
po¢eCCHOHAIBHYI0 MOOHIBHOCTD;
e 00ecreynBaroT yCIEeUIHOE YCBOCHNUE 3HaHUH, YMEHUI 1 HaBBIKOB;
e (opmupoBaHUE KaPTUHBI MUPA, KOMIIETEHTHOCTEH B JIF000H MpeaMEeTHON 001acTH O3HAHMUS.
K Ba)KHBIM MONOKUTETBHBIM (PAKTOpPaM MPOEKTHOM AEATEIbHOCTH OTHOCSTCS:
® [IOBBIIEHWE MOTUBALMY YYAIIUXCA [IPU PELICHUH 33]1a4;
® pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH;
® CMEIICHHUE aKLEHTa OT HHCTPYMEHTAJIbHOIO MOJIX0/1a B PEIICHUH 33]]a4 K TEXHOJIOTMYECKOMY;
¢ (opmupoBaHUE YYBCTBA OTBETCTBEHHOCTH;
® CO3/JaHME YCJIOBUU JJI1 OTHOLICHUM COTPYIHUYECTBA MEKY YUUTEIIEM U YUAIIUMCS .
OcCHOBHOM MPHUHIMIT PaOOTHl B YCIOBHUSIX MPOCKTHON NEATEILHOCTH — OIMEPEKAIOIIEe CaMOCTOSTENLHOE
O3HAKOMJICHHE IIKOJIBHUKOB C Y4YeOHBIM MaTepHalloM U KOJUIEKTUBHOE OOCYXJIEHHE Ha YypOKax
MIOJIyYE€HHBIX Pe3yJbTaToOB, KOTOpbIe O(OPMIISIOTCS B BUE ONpEAeTIeHHI 1 TeopeM. B aToM cirydae ypok
MOJIHOCTHIO yTPAuMBAE€T CBOU TPAIUIMOHHBIE OCHOBAaHUS W CTAaHOBUTCA HOBOUW ¢opmoil oOeHus
YUMTENA U yYallluXcs B IJIaHE TPOU3BOACTBA HOBOT'O /JIsl YYEHUKOB 3HAHMSL.

Tunel 3aganmil, npeagaraeMbpiX y4eHUKaM B XOJI€ IPOEKTa:

® MpakTUYecKHe 3aaHus (U3MEPEHUs, YePUCHHsI C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB, pa3pe3aHus,
crubaHusi, pUCOBAHHUS U Jp.)

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

e mpoOieMHBIE BOMPOCHl, OPUEHTHPOBAaHHbIE Ha (OPMUPOBAHHE YMEHHI BBIIBUTATh THUIOTE3HI,
OOBACHATH (haKThl, 0OOCHOBHIBATH BHIBO/IBI,

® TEOpeTHUYECKHE 33a/IaHUs HA TTOUCK U KOHCIIEKTUPOBaHUE UH(POPMAITNH, €€ aHAINU3, 0000IIeHrE U T.11.;

® 33/1a4M - COBOKYITHOCTb 33/IaHU/ Ha UCIIOIH30BAHHUE OOIIUX ISl HUX TEOPETUYECKUX CBEICHHUIA.



OCHOBHBIC ATaIIbI OopraHu3anuu HpOGKTHOfI ACATCIIbHOCTU YyUalIUXCA .

1. HoaroroBkKa K BBHIIOJHEHHUIO MTpoeKTa ((opMUpOBaHKE TPy, Bblgaua 3ajaHuil. BeiOop TeMbl u
LeJled MPOEKTa; ONpeesICHE KOJIMYECTBA YYaCTHUKOB IIPOEKTA). Yyamuecs 00CyKIaloT TEMY ¢
yuuTeneM, MOIy4aloT MPH HEOOXOTUMOCTH JONOJTHUTENbHYI0 WH(POPMAILUIO, YCTaHABIMBAIOT
LEJIH: YUUTEIb 3HAKOMUT YYaIIUXCSl C CYyThIO IIPOEKTHOM JIEATEIbHOCTH, MOTUBUPYET yUalluXcs,
IIOMOTA€T B IIOCTAHOBKE LIECJICH.

2. NnanumpoBanue  paboTel  (pacmpeneneHue  OOS3aHHOCTEW,  OINpENeIeHUE  BPEMEHH
WHIUBHIYaIbHON paboThl). OnpeneneHre MCTOYHUKOB MH(OpMAIUK; MJIAHUPOBAHUE CIIOCOOOB
coopa W aHanu3a MH(POPMALWH; TUIAHUPOBAHHE HUTOTOBOTO MPOAYKTa ((OPMBI MPEICTABICHHUS
pe3ynbTara): BBIIYCK Ta3€Thl, YCTHBIH OTYET C JEMOHCTpalledl MaTepualioB WU JPYTuX;
YCTAQHOBJIGHHE KPUTEPUEB OLIEHKH DPE3yJbTATOB; paclpelelicHue 00f3aHHOCTEH Cpely 4JICHOB
KOMaH/bl: yyalluecs BbIpaOaThIBAIOT IUIAH JIEHCTBUM; YUMTENIb MPEAJAraeT HJeH, BbICKA3bIBAET
MIPEIIOJIOKEHHUS, ONPEIEIIIET CPOKU PabOTBHI.

3. HcciaenoBanume: ydgamuecss OCYIIECTBISIOT TOWCK, OTOOp WM aHAIW3 HY)XHOW HH(OpMAINH;
SKCHEPUMEHTHUPYIOT, HAXOJAT MYTU PELICHUS BO3HMKAIOIIMX MPOOJIEM, OTKPHIBAIOT HOBbBIE IS
ce0s 3HaHMSI, YUUTEIb KOPPEKTUPYET XO/1 BBIMOIHEHUS PaOOTHI.

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

BBIBO/IbI M O()OPMIISIIOT MaTepual [yl rPyNoBON Mpe3eHTalllu.

IIpe3enTanus (OTUET KaX A0 IPYIIILI UM YYEHHKA OCYIIECTBIISIETCS 110 OKOHYaHUU MTPOEKTA).

OneHka pe3yibTaTOB MPOEKTHOM MAESITENbHOCTH M TIOJABEICHHME MTOTOB: KaXKJbI YUYEHHUK

OLICHMBAET XOJ W pe3yibTaT COOCTBEHHOW MAEATEIBbHOCTH B TpyIllle, Kaxjaas pabodas rpymnmna

OLICHUBAET JIeATEIBHOCTh CBOMX YYAaCTHUKOB; YUWTENIb OLIEHUBAET JESATENbHOCTh KaXKJI0TO

Y4€HHKa, MOJABOJUT UTOTH MPOBEACHHON ydaluMucs paboTsl, 0OTMEYAET yCIeXH Kaxa0ro.

oo

BbinyCKHUK HAy4YuTCH:

IUTAHUPOBATh U BBIMOIHITH Y4eOHOE MCCIEeI0BAHNE U YUEOHBIH MPOEKT, UCTIONb3YsI MOJIEIH, METO/IbI
Y TIPUEMBI, aJIeKBaTHbIE HCCIIeAyeMOi pobiiemMe;

BBIOMPATH U UCIIOJIb30BAaTh METO/IbI, PEJIEBAHTHBIE pacCMaTPUBAEMOM MpolIeMe;

pacrno3HaBaThb M CTaBUTh BOMNPOCHI, OTBETHl Ha KOTOPBIE MOTYT OBITh MOJY4YEHBI IyTEM HAy4HOTO
UCCIIEIOBaHMs, OTOMpATh aJeKBaTHbIE METOJIbl HCCIENOBaHUs, (OPMYJIUPOBATH BBHITEKAIOIINE U3
WCCIIEIOBAHUS BBIBOIBL;

UCIIOJIb30BAaTh TaKWe MaTeMaTUYeCKHe METOAbl M MpHUEMbl, Kak abCTpakuus U Haeanu3aius,
JI0Ka3aTeNbCTBO, JOKA3aTEIbCTBO OT MPOTHUBHOIO, JI0KA3aTENbCTBO MO aHAJIOTHU, OMPOBEPIKEHHUE,
KOHTpPIIPUMEP, MHAYKTUBHBIE U JIEAYKTUBHbBIE PACCY>KICHHUS, IOCTPOCHHUE U UCTIOJHEHHE aJrOPUTMA;
UCIIOJIb30BAaTh TaKWE ECTECTBEHHOHAyUHbIE METOJAbl M TPUEMBI, Kak HaOII0JeHHE, IMOCTaHOBKa
Mpo0GJIEMBI, BBIIBJKEHUE «XOPOIICH THUIOTE3bl», SKCIEPUMEHT, MOJIEIUPOBAHUE, TEOPETHUYECKOE
000CHOBaHUE, YCTAaHOBIIEHUE TPaHUI] IPUMEHHUMOCTH MO/JIEIIN/TEOPUH;

UCIOJIb30BaTh HEKOTOPBhIE METONbl TMONY4YeHHsS 3HaHH, XapaKTepHble i1 COLMATIBHBIX H
HUCTOPUYECKUX HAyK: MOCTAaHOBKA MPOOJEMBI, OMPOCHI, OMHCAHUE, OOBSICHEHHE, HCIOJIb30BAHHE
CTaTHUCTUYECKUX AHHBIX, UHTEPIpETaIys (aKToB;

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

oTnu4ath (akThl OT CYKICHHH, MHEHHH W OIICHOK, KPUTHYECKU OTHOCHTHCS K CY>KICHHSIM,
MHEHHMSIM, OLIEHKaM, PEKOHCTPYUPOBATh X OCHOBAHUS;

BUJIETh U KOMMEHTHUPOBAaTh CBA3b HAYYHOI'O 3HAHUS M LEHHOCTHBIX YCTaHOBOK, MOpPAaJIbHBIX
CY)KJIEHUU TPU NOJIyYEHUH, paCIPOCTPAHEHUH U TPUMEHEHUU HAYYHOT'O 3HAHUSI.

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA?

CAMOCMOSIMENbHO 3A0YMbIEAMb, NIAHUPOBAMb U 6bINOJHAMb YYeOHOe UCCIe008aHUe, YYeOHbIll U
COYUANILHBLU NPOEKM;

UCNOIb308aMb 002A0KY, 03apeHue, UHMYUYUIO,

UCNONb3086aMb  HEKOMOpble Memoobl NONYYEeHUs 3HAHUL, XapakmepHvle O COYUANbHBIX U
UCMOPUYECKUX HAVK. AHKeMmupoeaHue, MoOeIuposanue, NoUcK UCMopuieckux oopasyos;



UCnob306amb HeKomopbsle npuembpl XydO.WC@CWlGeHHOZO NO3HAHUA mMupa. yerocmuoe 0m05pa9fceHue
mupa, 06pa3nocmb, xy()OOiCGC?}’Z@eHHblT/Vl 6blMblCENl, Op2aHuvyecKkoe eouUHCmeo 061/b;€20, 0cobenno2o
(munulmoeo) u e()uHuqueo, OPUCUHATIBHOCNIb,

yeinenanpasieHHo U OCO3HAHHO pa3eueanb C60U KOMMYHUKANUBHbLE cnoco6Hocmu, oceaueamos
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 JKU3HM YEIIOBEKA U ICTOYHUKY €r0 CYACThS;

2. K TpyIdy Kak OCHOBHOMY CIIOCOOY JIOCTH)KCHUS KU3HEHHOTO OJIaromoTyqrsi YeJIOBEeKa, 3aJI0Ty €ro
YCIIEUTHOTO TPO(PECCHOHATBHOTO CaMOONPEACICHUS U OUIYIICHUS YBEPEHHOCTH B 3aBTPAIIHEM
JAHE;

3. K CBOEMY OTEUEeCTBY, CBOCH Mayioil u Oomnbiioii PommHe Kak MeCTy, B KOTOPOM YEJIOBEK BBIPOC U
MO3HAT TIEPBBIC PAJOCTH W HEyJadw, KOTOpas 3aBellaHa €My MpeIKaMH H KOTOPYIO HYXHO
obeperarsb;

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

5. K MHpPY Kak TJIABHOMY TPUHIIUITY YEJIOBEUYECKOTO OOIIEKHUTHS, YCIOBUIO KPEIKOW APYKOBI,
HaJaKMBAHUIO OTHOLIEHWM € KOJUleraMH 1o padore B OyIyleM U CO3JaHUI0 OJaronpHusiTHOrO
MUKPOKJIIMAaTa B CBOEH COOCTBEHHOH CeMbe;

6. K 3HAHWAM KaK HWHTEIUICKTyaJIbHOMY pecypcy, oOecreumBaronmieMy Oy/ayliee 4YeloBeKa, Kak
pe3yabTaTy KpOIMOTIMBOTO, HO YBIIEKATEIFHOTO yU4eOHOTO TPYAa;

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 3J0pOBBIO KaK 3aJioTy JOJTOH W aKTHBHOW JKU3HH YEJIOBEKa, €r0 XOPOIIEr0 HACTPOCHHS M
ONITHMHUCTUYIHOTO B3IJISI/Ia HA MU,

9. K OKpYXalolIMM JIIOJSIM KakK Oe3yCIIOBHOW M aOCONIOTHOW IIEHHOCTH, KaK PaBHOMPABHBIM
COIIMAJBHBIM IMApTHEpaM, C KOTOPBIMH HEOOXOJWMO BBICTPAaWBAThL JOOpOXKENIaTeIbHBIE |
B3aMMOIIOJICP’KUBAIOIINE OTHOUICHUSI, JAIOUIUE YETIOBEKY pPafoCTh OOLIECHUS U IMO3BOJISIIOIINE
n30eratb YyBCTBa OJMHOYECTBA;

10. x camuMm cebe Kak X03s€BaM CBOCH CyIbOBI, CaMOOTPEICISIIONIUMCS U CaMOpPEaTU3yIOIIMCS
JUYHOCTSIM, OTBEUYAIOIIIMM 3a CBOE COOCTBEHHOE OyayIiee.

dopmMupyemble
HaunmeHnoBanme
COUMAJILHO JuaekTpoHHble (HUdpoBbHIE)
pa3ejioB U TeM KosmuecTBo
3HAYUMBbIe, o0pa3oBaTre/ibHbIE pecypchl
NPOrpaMmbl 4yacos
LIEHHOCTHbIE
oTHolueHust (Ne)
Paznea 1. IlepBonavaibHble XUMHYECKHE MOHSATHUS
XuMusg — BakHas 1, 23,54,
00JIaCTh €CTECTBO3HAHUSA 5 6,7.8,9, 10 bu6mmoreka [JOK
U IPaKTUYECKOM https://m.edsoo.ru/7f41837c
JeSITEeNIbHOCTH YeJIOBEKa
BemecTBa n xumuueckue 15 4,8 bubmuoreka [{OK
peaKuu https://m.edsoo.ru/7f41837c
Pa3nes 2. BaxkHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelleCTB

Bosayx. Kuciopo. 6 3,4, 8 Bubmoreka [IOK
[TonsTHe 00 OKCHIax https://m.edsoo.ru/7f41837c
Bonopox. ITonstue o 8 3,4,8 Bubnuoreka [IOK
KHCTIOTaX M COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. 5 3,4,5,7,8,9,10 bubmuorexa [JOK



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

IMousiTue 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI 3,4,89
HEOPraHUYECKUX 11 bubmorexa LOK

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

Pazpnen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucremMa xXuMmnueckux 3jaementon /1. U.
MemnpeneeBa. Ctpoenue aToM0OB. XuMu4eckasi cB3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[Tepuoanueckuii 3akoH U 4.8

IIepnonnueckas cucrema
8 bubmnoreka LIOK

XUMHACCIUX JICMEHTOR https://m.edsoo.ru/7f41837c¢

. . Menneneena.
Crpoenue aToma

Xumuueckas CBA3b. 3,4,8

OKucIUTEHHO- 8 bu6mmoreka [IOK
BOCCTAHOBUTEJBHBIE https://m.edso0.ru/7f41837¢c
peaKIuu

OBIIEE KOJIMYECTBO
YACOB I10 66
[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHMHME (KTII)

DJIeKTpOHHbIe LN poBbIE

Ne Tema ypoka Homaumee o0pa3oBaTejibHbIE
n/n | Mara 3alaHMe
pecypcsl
01.09.25 | IIpeamer xumuu. Ponb XxuMuu B
1 misin yenoBeka. Tema u §1 Bubmuorexa LIOK
https://m.edsoo.ru/ff0d210c
BeIlleCTBa
9 05.09.25 | TloHsATHe 0 MeTO/IaX MO3HAHUS B §2 bubnuotexa [JOK
XUMHN https://m.edsoo.ru/ff0d227e
08.09.25 | TIlpakTmueckas padora Ne 1
«ITpaBuita paboTsI B
3 na6I:)paTopEI/I Y TIPUEMBI Crtp.20 bubmmorexa LOK
https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ J1abopaTOpHBIM
o0opyI0BaHUEM»
4 12.09.25 | YwucThle BelecTBa U CMECH. §3.4 bu6moreka [IOK
Crioco0sI pasjiesieHus cMeceit ' https://m.edsoo.ru/ff0d26ca
15.09.25 | [Ipaktuueckas padota No 2
«Paznenenue cmecet (Ha bu6mmoreka [IOK
5 . IToBT. §1-4
[pUMepEe OUYNCTKHU IMOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
19.09.25 bu6mmoreka [IOK
0 ATOMBI H MOJICKYITbI 30 https://m.edsoo.ru/ff0d2a6c
22.09.25 | XuMHYECKHE DJIEMCHTHI. 3HAKH
7 (CUMBOJIBI) XUMHUYECKUX §6 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JIEMCHTOB
8 26.09.24 ITpOCThIE U CIIOKHBIE BELIECTBA §2 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 29.09.25 ATOMHO-MOJIEKYJISIPHOE YUEHHUE §5 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
03.10.25 | 3akoH ITOCTOSHCTBA COCTaBa
10 BellecTB. XuMuueckas popmyiia. §7.8 bubnunoreka [JOK
BanenTHoCcTh aTOMOB ’ https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX AJIEMEHTOB
06.10.25| OTHOCHTENBbHAs aTOMHAs Macca.
11 OTtHocuTenbHAsE MOJIEKYJISIPHAS §6 bubnmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 10.10.25 | MaccoBas 0151 XUMHUECKOTO $6 bu6mmoreka [JOK
DIIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 13.10.25 | KonmuecTBo 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
20.10.25 | Tlpu3HaKu M yCIOBUS
15 HIE)OTGKaHI/ISI )}(II/IMI/IquKI/IX §9 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d3al6
peaxuit
24.10.25 | 3akoH COXpaHEHUS MAaCCHhI
16 BEIIECTB. )IannquKHe §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
10.11.25 | Knaccugpukamus XuMHIECKUX
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
17.11.25 | KouTponsHas padora Nel 1o
20 TeMe I:(BGIHGCTI;a U XUMHYECKUE [ToBTOpEeHME bubmmorexa LOK
https://m.edsoo.ru/ff0d4290
peaxkuum»
21.11.25 | Bosayx — cmech razos. CocraB
21 Boszlgxa. Kucnopon — snement §12,13 Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d448e
U npocTtoe BemecTBo. O30H
24.11.25 | ®usnyeckue U XUMHYECKUE
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
KHCTIOpOoJia
01.12.25 | TemnoBoii 3¢HEeKT XUMHUIECKOM
€aKIUH, TIOHSATHUE O
24 IT)epMlj)XI/I’MI/Iqe(:KOM ypaBHEHUU ¥/HHT 10 bubmmorexa LIOK
’ TETpaIu https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUECKUX
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
08.12.25 | Ilpaktuueckas 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 15.12.25 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 22.12.25 | CnocoOsl oIy4eHHs 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 29.12.25 | MomnsipHblit 005EM razoB. 3aKoH §19 bubnuoreka [IOK
ABorapo https://m.edsoo.ru/ff0d542e
12.01.26 | Brruucnenus 00bpéMa,
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 19.01.26 | ®dwusndeckrue U XUMHYECCKHE $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
26.01.26 | 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 02.02.26 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 09.02.26 | IlomydeHue U XUMHUYECKHE 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
KJIaccu(UKaIysi, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 16.02.26 | TlomyueHune U XUMHUYECKUE §24 bubnuorexa [IOK
CBOMCTBA OCHOBaHHI https://m.edsoo.ru/ff0d67ca
20.02.26 | Kwucnotsl: cocTas, bu6mmoreka [{OK
44 §25
KJacch(pUKaIysi, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 27.02.26 | TlomydeHue U XUMUYECKHE §25 bubnuorexa [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
2.03.2 :
. 02.03.26 CCO;ICI/:) ((Scpez;HHe)e HOMCHKJIATYpa, . BuGmiorexa [IOK
I bl TIOJTYYCHHS
Hy L https://m.edsoo0.ru/00ad9474
XUMHUYECKHE CBOMCTBA
06.03.26 | IlpakTmueckas padota Ne 6.
P
47 3ae H;EH;: Taj;:ifgg:iz}m Crp.120 | Promrorexa HOK
g P- https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTAaHMUECKUX
COCITUHEHU
. 13.03.26 | T'eHeTmueckas CBsI3b MEXKIY o BuGmorexa LIOK
flaccaMit HueOPFaHquCKHX https://m.edsoo.ru/00ad9a50
COCTUHEHUI
49 16.03.26 | OO6oOmIcHNE B CUCTEMaTH3AIIHS IToBT. §39- bu6mmoreka [IOK
3HAHUH 42 https://m.edsoo.ru/00ad9cb2
20.03.26 | K 0ota Ne3
50 TG?JI{GT EE)J::I;{IZ?HI;; IZEZCCI)I " 3anauue B bubmorexa [IOK
o TEeTpaau https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKHUX COCTUHCHHM
23.03.26 | IlepBbie MOMBITKHA
KJIacCU(PUKAIIUA XUMHYECKUX bu6mmoreka [IOK
51 §28
aneMeHTOB. [ToHsATHE 0 IpyImax https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JICMCHTOB
27.03.26 | Tlepuoguyeckuii 3aKOH U
Ilepuonuueckas cucrema bu6mmoreka [JOK
52 §29
XUMHYECKHX dieMenToB JI. 1. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 06.04.26 Iepuoapl, rPyIIbL, MOATPYIIIIb] §29 Bubmmorexa LIOK
PHOARL TPYIHEL TOATPY https://m.edsoo.ru/00ada52c
10.04.26 | Crpoenue atromoB. CocTas bubnuoreka [IOK
54 §30
aTOMHBIX siep. M3oTombl https://m.edsoo0.ru/00ada342
13.04.26 | CrpoeHue 3NEeKTPOHHBIX
55 000J104€K aTOMOB IJIEMEHTOB §31.32 bubmuoreka [JOK
[epuomuueckoii cucremsr J1. 1. ’ https://m.edsoo.ru/00adaébc
Meneneena
56 17.04.26 | XapakTepuCTHKa XUMHUYECKOTO §33 bubnuorexa [IOK

9JICMCHTA I10 €TI0 ITOJIOXCHHIO B

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

MenneneeBa
20.04.26 | 3nauenue [lepuoanyeckoro
57 3aKOHa I Pa3BUTHUA HAYKU U TosToperne bubnuorexa [JOK
npaktuku. 1. . MenneneeB — https://m.edsoo.ru/00ada96e
YYEHBIH, Tearor U rpak JaHuH
58 24.04.26 | DneKTpOOTPHUIIATEIBHOCTD §34 bubnuorexa [JOK
ATOMOB XMMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
27.04.26 bu6mmoreka [IOK
59 Hontast xiirecias ceash 334 https://m.edsoo.ru/00adac34
60 04.05.26 | KoBayieHTHast IOJIIpHAS §35 bubnuotexa [JOK
XMMHUYECKasl CBS3b https://m.edsoo.ru/00adaab8
61 08.05.26 | KoayieHTHast HEMOJSPHAS §36 bubmmorexa [JOK
XMMHUYECKasl CBS3b https://m.edsoo.ru/00adaab9
15.05.26 bubnuotexa [JOK
62 (CTenet OKHCIeHILA 338 https:// m.edS(])lo. ru/00adae28
63 18.05.26 | OKHCIHTEIBHO- §39 bu6moreka [IOK
BOCCTaHOBHTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adb076
22.05.26 bubnuotexa [JOK
64 OKuCIUTEIN U BOCCTAHOBUTEIIH §39 https./m.e dsﬁ).ru 100adb076
65 B fe?\f[{eT i(éJITI;)IZzJEITESTTMZM " [ToBTOpEeHME bubmorexa LIOK
X UMIECKAs CBSAEn https://m.edsoo.ru/00adb486
66 29.05.26 | PesepBHbIii ypok. O000IIEHNE 1 bubnuorexa [JOK

CHUCTEeMAaTU3als 3HaHUN

https://m.edsoo.ru/00adb33c

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME: 66
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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., Sxymoa O.M.. Bockoboitnukosa E.H. Xumus. HacronbHas kaura yuurens 8 kiacc.
Meroanueckoe nmocodbue. [Ipocsemnienue, 2009.

IMa6puensu O.C., Cmupnosa T.B., CnankoB C.A. Xumus B TecTax, 3aja4ax, ynpaxHEeHUIX. 8 Kiiacc.
Hpoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU HUHTEPHET

http://www.alhimik.ru

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

http://c-books.narod.ru

http://www.drofa-ventana.ru

http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru

http://webelementes.com
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