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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 1i1s 9 «E» Kkitacca cocTaB/ieHa 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 OCYIIECTBICHUS
o0pa30BaTeNbHON JAEATEIBHOCTH 110 OCHOBHBIM O0II€00pa30BaTENbHBIM IPOrpaMMaM —
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 mnpocsemeHus P® ot 26.06.2025 Ne 495 «O06 yrBepkaeHHA
(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 [Ipuka3z Munnpocsemenus Poccuu ot 31.05.2021 Ne 287 «O6 yTBepxkacHUHN (HeaepaTbHOro
roCcy/apCTBEHHOT0 00pa30BaTEIbHOIO CTAHIAPTa OCHOBHOTO 0011Ier0 00pa30BaHU».

e [Ipuka3 Munnpocsemienus Poccun ot 18.05.2023 Ne 370 «O6 ytBepxknenun henepaabHON
o0pa3oBaTebHONM MPOrpaMMbl OCHOBHOTO 0O0IIEero o0pa3oBaHHsl» C M3MCHCHHSIMH OT |
deBpans 2024 1. Ne 62 u 19 mapta 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 ®denepanbHas pabouas MporpaMMa BOCIUTAHUS i1 001Ie00pa30oBaTeNIbHBIX OpraHU3aluil
(omoOpena pemieHueM (eaepanbHOro yueOHO-METOAMYECKOTO OObEIUHEHHUS IO 00IeMy
o0pa3oBanuio, MpoToKoJ 0T 23 uions 2022 r. Ne 3/22).

e IlocranosieHue ['maBHOro rocyaapcTBEHHOro caHuTapHoro Bpaya Poccuiickon ®denepanuu ot
28.09.2020 r. Ne 28 "O6 ytBepxaeHun canutapHbix npasui CII 2.4, 3648-20 "CanurapHo-
SMUJIEMHUOJIOTUYECKUE TpeOOBaHMsSI K OpraHu3alMsM BOCHHTAHUS U OOydYeHHs, OTIbIXa H
O3/IOPOBIICHUSI JeTell U MoJjoaexu" (3aperucTpupoBaH MUHHUCTEPCTBOM IOCTHIMH PO
18.12.2020 Ne 61573).

e IlocranosiieHne ['maBHOro rocyapCcTBEHHOrO caHuTapHoro Bpaya Poccuiickon denepanuun ot
28.01.2021 No2 «O6 ytBepxknennu CanlluH 1.2.3685-21 «I'urnennueckue HOPMATUBBI U
TpeboBaHUS K 0OecreYeHnt0 0e30MacHOCTH U (W) Oe3BpPEeIHOCTH sl YeloBeKa (haKTOpOB
cpensl obutanus» ¢ usMeHenusimu 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 VueOnbi mian MAOVY «Jlumeir Ne 11» ma 2025-2026 yueOHBIH o1, YTBEPXKAEHHBIN
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 o xumMuu Ja€T MpEACTaBICHUE O LENAX, OO cTpaTeru 00y4YeHus, BOCTUTAHUS U
pa3BUTHS OOYYAIOUIMXCS CPEACTBaMHU y4eOHOTO IMpeaMeTa, yCTAaHABIMBACT 00s3aTelIbHOE MpPEAMETHOE
coJiep)KaHue, MpeayCMaTpUBAET pacIpeesieHHe €ro Mo KiaccaM M CTPYKTYpPHpPOBaHHUE IO pas3ieiaM U
TEMaM IMporpaMmbl 10 XHUMHUH, ONPECACTIACT KOJIUYCCTBCHHBIC M KAYCCTBCHHBLIC XAapPaKTCPHCTHUKU
COACPIKAHUA, PEKOMCHAYEMYIO ITOCIICA0OBATCIbHOCTE HU3YUYCHUA XHUMHH C y‘-IéTOM MCXKIIPCIMETHBIX U
BHYTPHIIPEJIMETHBIX CBS3CH, JIOTUKH yYEOHOT'O TpOIecca, BO3PACTHBIX OCOOCHHOCTEH O0ydYaroIIuXxcs,
OTIpeJIeNIIeT BO3MOXKHOCTH TPEAMETa JUTsl pealin3aliiil TPeOOBaHHUI K pe3ysIbTaTaM OCBOSHHSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0OIIEero oOpa3oBaHHWs, a TakKe TPeOOBaHMI K
pesyapTaTaM OOy4YeHHs XMMHUHM Ha YPOBHE IIeJied HM3y4eHHS TpeIMeTa W OCHOBHBIX BHJIOB y4eOHO-
MO03HABATEIBHOH JIESATETLHOCTH 00yUaIOIIErocsi IO OCBOCHHUIO YUEOHOTO COJICPIKAHHSL.
3HaHWE XUMHH CIy’)KAT OCHOBOW JiIsi  (DOpMHUpOBaHHSI MHPOBO33PEHHUS OO0ydalomIerocs, €ro
MPEJCTAaBICHUN O MaTepHajJbHOM EIWHCTBE MHUpA, BAKHYIO POJIb HIPAOT (OpPMHpPYEMbIe XUMHEH
MPEJCTAaBICHUS O B3aMMONPEBPALICHUSIX SHEPTHU W 00 DSBOJIIONMHU BEIIECTB B TPUPOJAE, O MYTIX
perieHus TI00ABHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUYECKOMH,
MUIIEBOM U SKOJOTHYECKON 0€30IacHOCTH, TIPOOIIEM 31paBOOXPAHECHUS

HEJX U3YUYEHUSA YYEBHOTI'O IIPE/JIMETA « XUMUSA »

[Ipu u3yuyeHUr XUMHUHM Ha YPOBHE OCHOBHOI'O OOIIETr0 0O0pa3oBaHUsl Ba)KHOE 3HAUYECHHE IPUOOpeH
TaKHe LeH, KaK:

— (GopMUpOBaHHE WHTEJUIEKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO,
COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPHUHITHUIO pELUICHUH, CIIOCOOHOW alanTHUpOBaThCsi K OBICTPO
MEHSIOIUMCS YCTIOBUSIM JKU3HH,

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

— o0ecriedyeHHe YCIOBHH, CHOCOOCTBYIOUIMX MNPUOOPETEHHIO  OOYydYaloUUMHUCS  ONbITa
pa3HOOOpa3HOW JNEATENbHOCTH, TO3HAHHWA M CAMOIMO3HAHMs, KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHITH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMUHBIX BUAOB JIESATEIbHOCTH,

— ¢opmupoBanue o0IIeH (YHKIMOHATHHOW M €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;

— (dopmupoBaHre y O0Oy4arOmMXCS TYMaHUCTHYECKUX OTHOIICHWH, TMOHUMAaHHS IIEHHOCTH
XUMHUYECKUX 3HAHWHA JJIs1 BBIPAOOTKU KOJOTHYECKH I1eJIeCO00pa3HOro MOBEIeHUsI B OBITY U TPYJIOBOU
JESATENBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37J0POBbS U OKPY’KAOIIEH MPUPOIHOM CPeibl;



— pa3BUTHE MOTHBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCHHMTAaHHUIO 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
o0s13aTeJbHBIM A1 u3y4eHusi. O01ee Y1cIo YacoB, OTBEACHHBIX HA U3yUYEHUE IIPEIMETa, COCTABIISET B
9 kitacce — 68 vacoB (2 yaca B HEZIEINIO).
B 9 xmacce «E» B paMKax oOpraHu3aliii KOHTPOJIA 3a peaju3aluell MpOorpaMMbl HCIOJIB3YIOTCS
CIIC/TYOLIHE BU/IbI MICBMEHHBIX pabOT: KOHTpOJIbHAsS padoTa (4).
VY4ebHas mporpaMMa paccuuTaHa Ha 68 yacos.
Pabouas mporpamma mo kypcy «Xumus» B 9 kmacce «E» cocraBieHa B COOTBETCTBUU C Y4EOHBIM
TUTAHOM, KaJeHJapHBIM y4eOHBIM TpadMKOM W pacnHcaHueM y4eOHbIX 3aHsaTHi Ha 2025-2026 yuyeOHbII
roj U peaqmu3yercs 3a 66 yacos.

CokpailieHue Ha 2 yaca OCYIIECTBIIEHO 3a CYET PE3EPBHBIX YACOB, IIPETYCMOTPEHHBIX IPOTrPaMMOM.



COJAEPKAHME YYEBHOI'O ITPEJIMETA « XUMUSA »

IlepBoHaYa/IbHBbIE XUMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KU3HU YE€IOBEKA. XHMMHS B CUCTEME HayK. Tejla U BELIECTBa.
®du3nyueckue CBOMCTBA BEHIECTB. ATperaTHoe COCTOsHHE BeliecTB. [loHsTHEe O MeTojgax IMO3HAHWS B
xumud. Yuctelie BemecTBa U cMecu. CriocoObl pa3zesieHusi cMecei.

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

Xumudeckas ¢opMmysia. BaneHTHOCTh aTOMOB XHMHYECKHX OJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemlecTB. OTHOcUTENbHAss aToMHas Macca. OTHOCUTENbHAs MOJEKYJsipHas macca. MaccoBas
JI0JIs1 XUMUYECKOTO PJIEMEHTA B COCTMHEHHH.

KommuectBo BemecrBa. Monb. MossgspHass macca. B3anmoOCBsI3b KOJMYECTBA, MAacChl M 4YHCiIa
CTPYKTYPHBIX €IMHUII BeecTBa. Pacuérel mo popmynaM XUMHUUECKUX COSIMHEHUH.

dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakiuusi v € MpU3HaKu. 3aKOH COXPAHCHHS
MacChbl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccupukaruss XUMUYECKHUX PpeaKIuil (COeauHEHUs,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuil IKCnepumenn .

3HAKOMCTBO ¢ XUMHYECKOU TMOCY 0N, MpaBUJIaMH pabOTHI B JabopaTopuu U mpuéMamMu oOparieHus
c 7nabopaTopHbIM 00OpYyIOBaHHWEM, W3yUY€HHE U OINHCaHWe (PU3NYECKUX CBOWCTB 0O0pa3IoB
HEOPraHMYECKHX BEIIECTB, HabOmoaeHne ¢u3ndecknx (TUTaBJICHHUE BOCKA, TasHHUE JIbJa, PACTHpPaHUE
caxapa B CTYIIKE, KUTICHHE W KOH/JICHCAIIHS BOJbl) I XUMHUECKHX (TOPEHNE CBEUH, MPOKATMBAHNE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHUCJIOTOM) SIBJICHWM, HAOMIOJEHHE M ONUCaHHe TPU3HAKOB
MPOTEKaHUsl XUMUYECKUX PEaKIHil (pa3liokeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUAOM
Oapus, paznoxxenue runpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJICHCTBUE JKeJie3a C PACTBOPOM COJIH
menu (Il), m3yuenue crmocoboOB pa3neneHus CMECE: C TTIOMOIIBI0 MarHuTa, (PHIIBTPOBAaHKE, BHITIAPUBAHUE,
TUCTUIUTSILMS, XpomaTorpadus, MpoBeIeHHE OUYUCTKU TMOBAPEHHOW COJM, HAOMIOJEHHWE M OIUCaHHE
pe3yabTaTOB MPOBEIEHHUS OIbITa, WIUIIOCTPUPYIOLIErO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHWE MOJeNen
MOJIEKYJT (IIapOCTEPKHEBBIX).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. Cocras Boznyxa. Kucinopoa — anemMeHT u npoctoe BeniectBo. Haxoxnenue
KHCIIOpOJia B pUpo/jie, GU3NYECKue U XUMHUecKue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucnopona. CrocoObl MOMy4YeHHUs Kuciopoaa B JjabopaTopuu U MpombliuieHHocTH. Kpyrosopor
Kucaopoja B mpupoae. O30H — aIoTponHas MoAU(MUKALINS KHUCIOPO/a.

TemnoBoit  »pdekT XUMUYECKOW  peakluH, TEPMOXMMHUYECKHE ypaBHEHHUS, OK30- H
SHIOTEPMUYECKHUE peakUUU. TOIUIMBO: Yrojb U METaH. 3arpsA3HEHUE BO3[yXa, YCWIECHHE MapHUKOBOIO
addekTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bogopon — snemeHT M mpocroe BemecTBo. Haxoxkaenue Bogopona B MpHpoje, QU3NYECKHE U
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydeHus. KucioTsl u comnu.

MossipHblil 00bEM ra30B. Pacu€Tbl MO0 XUMHUUECKUM YPABHEHUSIM.

dusnueckue cBocTBa BoAbl. Bona kak pactBopurens. PactBopel. HacklieHHbIE 1 HEHACHIIIIEHHBIE
pactBopsl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0Jsi BellecTBa B PACTBOpE. XUMHUYECKUE
cBoicTBa Bonbl. OcHOBaHuA. Poib pacTBOpOB B MpHUpPOAE M B KU3HM 4yeinoBeka. KpyroBopoT Bojabl B
npupojie. 3arpsi3HeHNe MPUPOAHBIX BoJI. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.

Knaccudukanuss  Heopranmdeckux  coenuHeHuid.  Oxcunel.  Kmaccudukanmss — OKCHIIOB:
coneoOpasymmiue (OCHOBHBIE, KHCIOTHBIE, aMm(OTepHble) U HeconeoOpasyromme. HomeHkiatypa
okcuJ0B. dU3nyeCKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.



OcHoBanwms. Kiaccuukanus ocHoBaHwMiA: METOYM U HEPACTBOPUMBIC OCHOBaHMs. HomeHKIaTypa
oCcHOBaHUU. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyyeHne 0OCHOBaHUM.

Kucnotsl. Knaccuukarnus kuciaor. Homenkiarypa kuciaot. @U3nuecKue U XMMUYECKHE CBOHCTBA
kucnot. Pan aktuBHoctu metasuioB H. H. bekerosa. Ilosyyenue Kucior.

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

['eneTnueckast CBSI3b MEXKy KIaCCAMH HEOPTaHUYECKUX COCAMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPE/ICIICHUE COJEPKAaHUs KHUCIOpoJa B BO3IyXe, IONy4YCHHE, COOHMpaHue,
pacro3HaBaHUE W M3yYEHUE CBOMCTB KUCIIOPO/A, HAOIIOICHNE B3aUMOACUCTBHS BEIIECTB C KUCIOPOAOM
Y yCJIOBHSI BOSHUKHOBEHHS U MPEKpallleHust ropeHust (1moxapa), o3HakoMJieHne ¢ o0pa3iiaMu OKCHJIOB U
OMHMCaHUE HX CBOWCTB, IOJIydeHHE, COOMpaHuE, pacClO3HABaHUE W M3YUYCHHE CBOWCTB BOJOpPOJAA
(ropenue), B3auMojeiicTBue Bojopoda ¢ okcuaoM wmeau  (ll)  (BO3MOXHO  HCIOIB30BaHUE
BHJIEOMATEPHAIIOB), HaOII0IeHne 00pa310B BEIIECTB KOJUYECTBOM 1 MOJIb, MCCIIEJOBaHUE OCOOEHHOCTEN
pacTBOpPEHUSI BEIIECTB C PA3IUYHONM PACTBOPUMOCTHIO, MPUTOTOBIIEHHE PACTBOPOB C OIpPEACIEHHON
MaccoOBOM J10JIel paCTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), HCCJEIOBaHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIAcCOB, HAOMIOEHUE M3MEHEHHUSI OKPacKW MHIMKATOPOB B PACTBOpAxX KUCIOT U IIEIOYEH,
n3yueHue B3aumojaeucTBusi okcuma meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakIuii HeHTpaM3aIiy, MOJIydYeHHE HEPACTBOPUMBIX OCHOBAHHM, BRITECHEHHE OJTHOTO METajlIa IPYyTUM
W3 PacTBOpa COJIM, PEIIeHNE SKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHelne Ki1acchl HEOPraHMIeCKUX
COEIMHEHUIN.

Ilepuoanyecknit 3axkoH u Ilepumoamueckasi cucrema xummuyeckux 3jemenros JI. H.
Menpeneesa. Crtpoenne aTroMoB. XuMHYeCKasd CBfA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIC
peakuuu

[lepBple TOMBITKM KIacCUPUKAIMN XUMHUYECKHX 53JeMeHTOB. [loHsSTHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILIEJIOYHbIE W IIEJI0YHO3EMENIbHbIE METa/lIbl, TaJOr€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aMpOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuommueckas cucrema xumuueckux snemeHToB [[. WM. MeHnneneesa.
KopoTtkonepuoanas u anmuunonepuoaHas ¢popmel [leproandeckoit cCTeMbl XUMUYECKUX AIEMEHTOB /1.
N. Menneneesa. Ileproasl u rpymmbsl. @U3HMUECKUI CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB MEpUOAA U
CPYIIIbI 3JIEMEHTA.

Crpoennie atromoB. CoctaB aroMHbIX sifep. M3oTtombl. DnekTpoHbl. CTPOEHHE HJIEKTPOHHBIX
o0oouek atroMoB mepBbIX 20 XuMHUYECKUX AmeMeHTOB llepmommdeckoit cucrembr JI. M. Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa o ero mnojoxkenuto B Ilepmommueckoir cucreme [[. U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsl paauyca aTOMOB XHUMHUUYECKHX JJIEMEHTOB, METAJNIMYECKHX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIIAM U IIEPUOAAM.

3nauenue llepuommueckoro 3akona u Ilepmonnueckoil cHUCTEMbl XMUMHYECKUX AIIEMEHTOB IS
pa3BuTHUs HayKu U npaktuku. [. . MenneneeB — yu€Hbli U ITpaXJaHMH.

Xumuyeckas cBs3b. KoBaneHTHast (MONsipHAs W HETONIAPHAs) CBS3b. DIEKTPOOTPULIATEIHHOCTD
XUMHUYECKUX AJIEeMEHTOB. MIOHHas CBS3b.

Crenenb okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl oOkuciaeHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHre 00pa3lloB BEIIECTB METAJUIOB U HEMETaJNIOB, B3aUMOJICHCTBUE THUAPOKCHAA IMHKA C
pacTBOpamMu KHUCIOT M IIEJIOYel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX peakluil (ropeHne, peakiiny pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemnuwle céazu



Peanuzanus MeXNpeAMETHBIX CBSI3€H MpU M3YYEHMM XUMHHM B 8 KJlacce OCYIIECTBIISIETCS 4eEpe3
HUCITOJIB30BaAHUEC KaK O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHSITPIﬁ, TaK U HOH?ITPIﬁ, ABJIAIOHINXCA CUCTEMHBIMU
JUTS OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TCOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJIacCU(pUKaIs, MEPUOANIYHOCTD, HAOIOJICHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, M3MEPEHUE, MOJIEIb,
SIBJICHUE.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PAJUOAKTUBHOCT,
MOJIEKyJIa, SJEKTPHUYECKUI 3apsj, BEIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
(du3HUYecKre BEeIMYMHBI, SMHUIIBI H3MEPEHUS, KOCMOC, TUTAaHETHI, 3BE31161, COITHIIE.

buonorus: porocunTtes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpPaAIbl, TOPHBIC IOPOMBI, IOJIE3HBIE HCKOITAeMEIE,
TOIUIUBO, 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 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, NPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPHUPOJbI, B3aUMOCBA3SIX
4eJI0BEKa C IIPUPOJHOU CPENOH, O POJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MTOJ[yYeHUE HOBBIX 3HAaHUM MO0 XUMMHU, HEOOXOIUMBIE
il OObsICHEHUs] HaOJI0JaeMbIX IPOLECCOB M SIBICHUH, I03HABaTeIbHOW, HH()OPMALMOHHONH U
YUTATENIbCKOM KyJIbTYypbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIBHON pabOThl C yuyeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPeICTBAMH MH(POPMALIMOHHBIX TEXHOJIOT UH;

UHTEpeC K OOYYeHHMI0O U II03HAHHIO, JII0OO3HATENBHOCTh, T'OTOBHOCTH MU CIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM M HCCIIENOBATEIbCKOM JIEATENBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE ILICHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3JI0POBBIO, YCTAHOBKHM 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) Tpy10BOr0 BOCIIMTAHUS:

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 MHIAMBHUIYAIbHOH TPAEKTOPHM NPOJOJDKEHUs OOpa3oBaHHs C y4ETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH,
yCIEMIHOM Mpo(ecCHOHATbHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHMH, TOTOBHOCTb
aJlanTUPOBATHCS B MPO(ECCHOHANBHOM cpene;

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 (M3MYECKOMY W TCHXHYECKOMY 3/0POBBIO, OCO3HAHHE LIEHHOCTH
coOmoZIeHns TpaBuil 0E30MacHOTO MOBEACHHUS NpU paboTe C BEIIeCTBAMM, a TAKXKE B CHUTYyalMsX,
YIPOXKaIOLUX 340POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPHMEHSATh 3HAHWS, IOJIydaeMble NMPH HM3YYCHUH XUMHHM, JJIsl pEIIeHHs 3ajad,
CBSA3AHHBIX C OKPY’KAIOIIEH IPUPOJHON CPENOM, Ul IOBBIIICHUS YPOBHS 3KOJOTMYECKOW KYyJbTYpHI,
OCO3HaHHUs IJIOOAJTBHOTO XapakTepa SKOJIOIMYECKUX MpoOJieM M MyTed HMX pelleHus MOCpPEACTBOM
METOZ0B XHMMHH, DSKOJOTMYECKOIO MBINUICHHS, YMEHHsS PYKOBOJACTBOBATbCS MM B ITO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MerampeAMETHBIX pe3yJbTaTOB BBIACNAIOT 3HaYMMble JUIsL  (DOPMHUPOBAHMSA
MHPOBO33pEHHUs O0IIeHAyUHbIE MOHATHUS (3aKOH, TEOpHUs, MIPUHIINI, TUNoTe3a, (Pakr, cucrema, Iporece,
SKCHEPUMEHT M JPYroe.), KOTOpble€ HCIOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX HpeaMeTax U
MO3BOJISIFOT HAa OCHOBE 3HAHWW U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOW HAYYHOU
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 XUMHUYECKMX TOHATUN (BBLAEIATh MX XapaKTepHbIE MPHU3HAKU, YCTaHABIMBaTh B3aHMOCBS3b C
APYTUMH TOHATUSAMH), HUCIONb30BaTh MOHATUA AN OOBACHEHMsI OTICNIbHBIX (AKTOB M SBIECHHUH,
BBIOMPATh OCHOBAHMSA U KPUTEPUHU I KIACCU(DUKALMM XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKLUH,
yYCTaHaBJIMBATh NPUYUHHO-CICACTBEHHBIE CBS3M MEXIy OOBEKTaMU H3Y4YE€HHUs, CTPOUTH JIOTMYECKHE
paccyxJeHus (MHIyKTUBHbIE, A€ yKTUBHBIE, II0 aHAJIOTHH), 1€/1aTh BBIBO/BI U 3aKIIIOUYEHUS;

YyMEHHE TPUMEHATh B IMpolecce IO3HAHWsS TNOHATHSA (IpeAMETHble M METalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3yEMbIE B XUMHHU, ITPEOOPA30BBIBATh IIUPOKO MPUMEHSAEMbIE
B XMMHUHU MOJEJIbHbBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTa), XUMHUUecKas: popmyiia u
YpaBHEHHE XUMHUECKOW pEeaKUMH — IpPU pEIIeHUM Yy4eOHO-TIO3HABaTENbHBIX 3a/ad, ¢ Y4ETOM STHX
MOJIEIBHBIX IIPEACTABICHUM BBISABIATH W XAPAaKTEPU30BaThb CYIIECTBEHHBIC IIPU3HAKM H3y4aeMBbIX
O0OBEKTOB — XHMMHUYECKMX BELIECTB W XHUMHYECKUX PEAKLUMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJICICTBEHHBIC CBSI3U U IPOTUBOPEUNS B U3Y4aE€MBIX ITPOLIECCAX U SBICHUSX.

Ba3oBrble uccienoBarehLcKue 1eiicTBUA .

YMEHHME HCIIONb30BaTh IOCTABICHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA IIO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI Il (OPMHUPOBAHUS TUIIOTE3bl IO TMPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUU;

npuoOpeTeHue OmbITa M0 IUIAHUPOBAHUIO, OpPraHM3allud M HPOBEIEHHIO YUYEHHYECKUX
SKCIIEPUMEHTOB, YMEHHME HaOII0JaTh 3a XOJOM IIpOIecca, CAMOCTOSTEIbHO IPOTHO3MPOBATH €ro
pe3yabTar, (GopMyIHpoBaTh OOOOIIEHUS M BBIBOABI 10 pe3yidbTaTaM MpPOBEIEHHOIO OIBITA,
HCCIIEIOBaHMsI, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pabora ¢ undpopmanueii:

YMEHHUE BbIOMpATh, aHATM3UPOBATh U UHTEPIPETUPOBATh MH(DOPMAIIUIO PA3INYHBIX BUJIOB U (OpM
IPEJCTaBICHUS, MOTY4aeMyl0 U3 Pa3HbIX MCTOYHMKOB (HAy4HO-TOMYyJISIpHAs JUTEpaTypa XUMHUYECKOIO
COJIep>KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MIHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO 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  HUCMOJIb30BaHUS  HMH(OPMAIIMOHHO-



KOMMYHUKAaTHBHBIX TEXHOJIOTUH, OBJAJCHHE KYyJIbTYpOW aKTUBHOI'O WCIOJIB30BAHUS PA3IUUHBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOATEIBHO BBIOMPATh ONTUMAIbHYIO (OpPMY IMpEICTaBICHHUS HHPOPMALUN U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMHM CXEMaMH, JuarpaMMmamu, JIpyruMu (opmamu
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 JeiicTBUA:
YMEHUS 3a/1aBaTh BOMPOCH (B Xoje auaiora u (WIHM) JUCKYCCHH) TIO CYIIECTBY OOCYXIaeMoOi
TeMBI, (POPMYITUPOBATH CBOU MPEITIOKEHNSI OTHOCUTEIIFHO BBITIOIHEHUS MTPEIOKEHHON 3a1a4H;
yYMEHHUS TNPEACTaBIATh IOJYyUYEHHBIE DPE3YyJbTaThl MO3HABATEIBHOW JESTEIBHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JejaTh MPE3CHTALMI0 PEe3yJIbTaTOB BBINOJIHEHHUS XUMHUYECKOI'O SKCIIEPUMEHTa
(J1abopaTtopHOro OIMBITa, JAaOOpPAaTOPHON pPabOTHI MO WCCIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOEKTA);
yMeHHUS Yy4eOHOro COTpyJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATEIbHOW U
HCCIIEIOBATENbCKON AESITEIbHOCTH IMPHU PELICHUM BO3HUKAIOLIUX IMPOOJIEeM Ha OCHOBE y4€Tra oOLIuX
MHTEPECOB U COIVIacOBaHUS Mo3uluil (oOCyXaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE ILTYPMBD»,
KOOpJMHAILIMSI COBMECTHBIX ACWCTBMI, OIpeNeleHHe KPUTEPUEB IO OILEHKE KauyecTBa BBIITOJIHEHHOU
paboThl U ApyTrHe).
PeryasiTuBHbIC yHUBEPCAIbHbIC YUeOHbIE el CTBUA:
YMEHHE CaMOCTOSATENbHO OIpeNesTh LEeId JeSTeNbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh M HPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTEIBLHOCTb, BBHIOMpaTh Hamboliee
a¢hdexTuBHBIC CITOCOOBI pelieHrsT y9eOHbIX U TTO3HABATENBHBIX 3a7]a4, CAMOCTOSITEIHHO COCTABIIATh WIIH
KOPPEKTUPOBATh MPEIJIOKECHHBIM aJrOPUTM ACHCTBUHN MPU BHIOJIHEHUU 3aJaHUM ¢ YUYETOM MOJyYEHUS
HOBBIX 3HaHUN 00 WH3y4yaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIHUSAX, OLEHUBATH COOTBETCTBHE
MOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOM €M, YMEHHE HCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
npeiaraeMble B yCIOBUU 3aJJaHHM.
MHNPEAMETHBIE PE3YJIBTATHBI
B cocraBe npeaMeTHBIX pE3yJIbTaTOB [0 OCBOCHUIO 0053aTEIBLHOTO COJIEPKaHUs, YCTAaHOBIEHHOTO
JTaHHOU (enepanbHON paboyeil mporpaMMon, BBIICISIOT: OCBOCHHBIE 00YUYaIOUIUMICS Hay4YHbIe 3HAHUS,
YMEHHS U CIOCOObI AeUCTBUM, crieliupruecKue Ui NpeAMETHON o0nacTu « XUMHUs, BUIbI JeSITEbHOCTH
[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 YpPOBHE JIOJKHBI OTPaXKaThb
c(hOpMUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHHI:
® PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITUNA: aTOM, MOJIEKYJa, XUMHUUYECKUN AIIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECHh (OAHOPOJHASI U HEOJIHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas
Macca, MaccoBasl JOJS XHMHUYECKOr0 JJIEMEHTa B COCJMHEHHH, MOJSPHBIH 00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHUE, COJb, HJIEKTPOOTPULATENBHOCTb, CTENEHb OKHCICHMS, XUMHUYECKas
peakiusi, KiaccupUKalvs peakluid: peakluud COCIUHEHUS, PEaKINH PA30KEHUS, PEaKIuu
3aMeIIeHNUs], peakui 0OMEeHa, 3K30- U YHJ0TEPMUYECKUE PEaKLUH, TeMI0BOM 3¢h(dekT peakuumy,
SJIPO aToOMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTalb, panyc aToMa, XUMUYECKast CBA3b,
MOJIIpHAsl W HETOJIApHAs KOBaJEHTHAasl CBs3b, MOHHAs CBSA3b, MOH, KaTHOH, aHHOH, PacTBOD,
MaccoBas J10JIs1 BellecTBa (MPOLEHTHAs! KOHLEHTpAIKs) B pacTBOPE;

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

® UCMOJb30BAaTh XMMHUYECKYIO CHMBOJIUKY Ul COCTaBJE€HHUs (POpMyJl BELIECTB M YpaBHEHUH
XUMHUYECKHUX PEaKIIHii;



OTIPEJIENIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSAX, CTCIICHb OKHCIICHHUS
9JIEMEHTOB B OWHApPHBIX COCNMHEHMAX, MPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY Kiaccy
COenUHEHW 1o (¢dopMysinaM, BHJI XUMHYECKOH CBs3W (KOBaJCHTHAasE W WOHHAas) B
HEOPraHMYECKUX COCAMHEHUSX;

packpsiBaTh cmbici [lepuomnueckoro 3akona J[. WM. MengeneeBa: [IeMOHCTPUPOBATH
MMOHMMAaHHE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMUMHMUYECKHX 3JIEMEHTOB OT UX IMOJIOXKEHUS
B Ilepuoaunueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOI'O Y4€HHUs, 3aKOHa ABOrajipo;

OIMCHIBATh M XapaKTepHU30BaTh TaOMMuHyr0 ¢opmy [leprnomudeckoil CUCTEMBl XUMHYECKHX
9JIEMEHTOB: pa3iuyaTh MOHSTHUS «TJIaBHAs moArpymmna (A-rpymnma)» ¥ «mo0o4yHas MOArpymmna
(b-rpynma)», manbie u OOJbIINME MEPHOMABI, COOTHOCUTH O003HAUEHHS, KOTOPhIE MMEIOTCS B
tabmuie «lleproguyeckas cuctema xuMudeckux snemeHToB [[. . MenneneeBa» ¢ 4uCIOBBIMU
XapaKTepUCTUKaMHU CTPOEHHUS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, olliee
YHCIIO 3JIEKTPOHOB M PacHpe/IesIeHNe UX 0 3JIEKTPOHHBIM CI0SM);

KJIaCCU(PHUITUPOBATh XUMUYECKHUE AJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKHE PEAKIIUU
(TI0 YKCIy ¥ COCTaBY YYacCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIIOBOMY d(PdeKTy);
XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMUHBIX KJIACCOB,
MOATBEPXK/Iasi  OMUCAaHWE TPUMEPAMH  MOJEKYJSIPHBIX ~ YPaBHEHHUW  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCUMOCTH OT HUX KadeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH TTPOTEKAHUSI XUMUYECKUX TIPEBPALIEHUN B PA3JIMUHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
XMMHYECKOT0 3JIEMEHTa Mo (QopMyJie COEJAWHEHHUS, MAacCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKIuu;

MIPUMEHSITh OCHOBHBIE OIEPAIlMK MBICIUTEIbLHON NESTEIbHOCTH — aHaJIU3 M CUHTE3, CPaBHEHUE,
00o0011eHe, cucTeMaTH3aIuo, KiacCu(UKalnio, BbISIBJICHUE MPUUYUHHO-CIIEICTBEHHBIX CBS3EH
— JUISl U3YYEeHHsI CBOWMCTB BEIIECTB M XMUMHMUYECKHUX PEaKIUi, €CTECTBEHHO-HAyYHBIE METOIbI
Mo3HaHUsT — HaONIoIeHWe, U3MEpeHHe, MOJAETUPOBAaHUE, OJKCIEPUMEHT (peanbHbId U
MBICJICHHBIN );

CJIeIOBaTh MPaBUJIaM MOJIb30BAHUS XUMHUECKOH MOCyAoi U JabopaTopHbIM 000pyA0BaHUEM, a
TaK)Ke MpaBHiIaM 00pallleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKILUSIMU IO BBIITOJIHEHUIO
1a00PAaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJTYYEHUI0 M COOMpaHHMIO ra3000pa3HBIX BELIECTB
(Booposa M KHUCIOpOAA), MPUTOTOBJICHHUIO DPACTBOPOB C OMNpEIeNEHHOM MaccoBOi posen
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHYECKHE OSKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO pPACTBOPOB IIeNOYed M KUCIOT C TOMOIIBI0 HHIUKATOPOB (JIaKMyc,
(benondTanenH, METUIOPAHK U IPYTHUE).

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

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSTUN: XUMHUECKUI JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHWOH, IIPOCTOE€  BEIIECTBO,  CJIOXHOE  BELIECTBO, BaJCHTHOCTb,
IEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKas PpEeaklHs, XUMHUYecKas CBs3b,
Ter10BON 3(h(heKT peakinu, MOJb, MOJIAPHBII 00BEM, PacCTBOP, SIEKTPOIUTHI, HEITEKTPOIUTHI,
JIEKTPOJIUTUYECKAs] JIMCCOLMAINS, PEAaKIUUd MOHHOTO OOMEHa, KaTallu3aTop, XMMHUYECKOe
paBHOBecue, o0OpaTHUMble U HeOOpaTHUMbIE peakIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu, OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHHME M BOCCTAaHOBIEHHWE, AJUIOTPOIINS,
aM(pOTEepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, HOHHAs, METAJNINYECKas), KpUCTAIINYecKas
pemérka, KOppO3Wsl METaJIOB, CIUIABbI, CKOPOCTb XHMMUYECKOH pEakiuu, IpeIeIbHO
nonycrumast koHuentpanus [1/IK Bemectsa;



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

UCIOJb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJICHUS (POpPMyJI BEUIECTB M ypaBHEHHUU
XUMHYECKUX PEAKIUN;

OINpPEAEATh BAJEHTHOCTh M CTENEHb OKHUCIIEHHS XUMHUYECKHUX OJJIEMEHTOB B COCAMHEHMSX
Pa3IMYHOIO COCTaBa, MPHUHAJUIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUH I10
(bopmynaM, BUJ XUMHUUECKOW CBs3M (KOBaJICHTHAsS, HOHHAS, METAJUIMYECKAs) B HEOPraHUIECKUX
COCAMHEHUSX, 3apsl MOHA M0 XUMHUYECKOH (opMmyIe, XapaKTep cpelbl B BOAHBIX PacTBOPax
HEOPraHMYECKUX COCIUHEHUM, TUI KPUCTAUINYECKON PEIIETKY KOHKPETHOI'O BELIECTBA;
packpsiBaTh cMbich [lepumoanueckoro 3akona /. M. MenpgeneeBa u JI€MOHCTPUPOBATH €r0
MOHMMaHHWe: ONHMCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy [lepuoandeckoil cucrembl
XUMHUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas noArpymnna (A-rpymnma)» U «noboyHas
noarpynna (b-rpynna)», manbie u 00nibllIMe TEPUONBI, COOTHOCUTH O003HAYEHMsSI, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON Tabiulle, ¢ YUCIOBBIMM XapaKTEpUCTUKaMU CTPOEHHUS 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 COEJAMHEHUU B Mpejesiax MaJblX MEePUOJIOB M IVIABHBIX MOATPYHI C y4ETOM
CTPOEHHS UX aTOMOB;

KJIaCCU(UIMPOBATH XUMUYECKHE JIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMHUECKUE pPeaKluu
(Mo umcily W COCTaBy Y4YacTBYIOUIMX B PpEaKIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo
M3MEHEHUIO CTENEeHEe OKUCICHUSI XUMUYECKUX IEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATh) OOIMHME W CIENU(PHIESCKHE XUMUYECKHE CBONCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEPXKIasi ONMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLIn;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMAUU KUCIIOT, EJI04Yel U COoJel, MoTHbIe
U COKpall€HHBIE YpaBHEHMsI peakUuid HOHHOrO OOMEHa, ypaBHEHHUS  peakiuii,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'E€HETHYECKON CBSI3M MEXKAY BEIEeCTBAMHU PAa3IMYHBIX
KJIaCCOB;

pacKkpblBaTh  CYIIHOCTb  OKHCIUTEJIbHO-BOCCTAHOBUTENBHBIX  pPEAaKUUW  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OanaHca ITHUX peaKiuii;

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

BBIYHCIISATh OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XMMHYECKOTr0 dJIeMEHTa Mo (QopMyJie COSAWHEHUS, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

coOI0IaTh MpaBuJiIa MOJIb30BAHMSA XMMHYECKON MOCYI0M U 1ab0paTOpHBIM 000pYyIOBAaHUEM, a
TaKXKe MpaBuiia OOpaIIeHHsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU 1O BBIMOIHEHUIO
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-, CUIMKAT-,
cynbdar-, THIPOKCHI-HOHBI, KAaTHOHbl AaMMOHHS M HWOHBl HW3YYCHHBIX METAIlJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIIEPALIMH MBICIIUTEIBHON JESATEIBHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000I11IeHre, CUCTEMAaTHU3allMIO, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JJIS M3y4eHUs
CBOMCTB BEIIECTB M XUMHYECKHX pEAKIMM, €CTECTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOJI0/IeHUe, U3MEpPEeHNE, MOICTMPOBAaHUE, SKCIIEPUMEHT (PEalbHbIi U MBICIEHHBIN).



Opraﬂmaunﬂ HpoeKTHOi/i M MCCJIeI0BATEIbCKOI JeITeJIbHOCTH Yuamuxcs

[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 ICUCTBHS. DPPEKTUBHBIM METOAOM CHCTEMHO-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 lieJieHaNpaBiIeHHas JEITEIbHOCTh Ha TOJYyYEHHE YHUKAJIBHOTO
pe3yinbTara .

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

e 00ecrmeynBaT y4alemMycsi BO3MOKXHOCTh CAMOCTOSITEIFHO OCYIIECTBIISITh ACSITEIIbHOCTD YUCHHS,
® CTaBUTh Yy4YeOHBIE I1I€JM, HMCKaTh M HWCIOJIb30BaTh HEOOXOJMMBIC CPEACTBA W CIOCOOBI WX
JOCTHKCHHS,
® yMeTh KOHTPOJIMPOBAThH U OLIEHUBATH YUEOHYIO JACSITEILHOCTD U €€ Pe3ybTaThl;
® CO3JAI0T YCJIOBHUS PA3BUTHS JIMYHOCTH U €€ CaMOpEaJM3aldyd HAa OCHOBE «YMEHUS YUUTHCS» H
COTPYAHMYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThest
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 JIF000I MpeAMETHOM 00J1aCcTH MO3HAHHUS.
K Ba)KHBIM MONOKUTETBHBIM (PAKTOpPaM MPOEKTHOM AEATEIbHOCTH OTHOCSTCS:
® [IOBBIIEHWE MOTUBALMY YYAIIUXCA [IPU PELICHUH 33]1a4;
® pa3BUTHE TBOPYECKUX 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 .
OcCHOBHOM MPHUHIMIT PaOOTHl B YCIOBHUSIX MPOCKTHON NEATEILHOCTH — OIMEPEKAIOIIEe CaMOCTOSTENLHOE
O3HAKOMJICHHE IIKOJIBHUKOB C YYeOHBIM MaTepuajioM M KOJUIEKTUBHOE OOCYKJIEHHE 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 HOBOIO JIJIsl YUYEHUKOB 3HAHMUS.

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 nmpoOieMHbIE BOMPOCH, OPUEHTHUPOBAaHHBIE Ha (OPMUPOBAHHE YMEHHH BBIIBUTATh TUIOTE3HI,
OOBACHATH (haKThl, 0OOCHOBHIBATH BHIBO/IBI,

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

® 33/1a4M - COBOKYITHOCTbH 33/IaHU Ha MCIIOJIb30BaHKUE OOIIUX IS HUX TEOPETUUYECKUX CBEICHUH.



OCHOBHBIC ATaIIbI OopraHu3anuu HpOGKTHOfI ACATCIIbHOCTU YyUalIUXCA .

1. HoaroroBkKa K BBHIIOJHEHHUIO MTpoeKTa ((opMUpOBaHKE TPy, Bblgaua 3ajaHuil. BeiOop TeMbl u
Henel MpoeKTa; onpesiesieHle KOJIMYECTBA yYaCTHUKOB MPOEKTa). Yualuecs o0CyKIaloT TeMy C
yUuTeNneM, MOJIY4aroT NP HEOOXOTUMOCTH JONOJTHUTENBbHYI0 HWH(POPMALMIO, yCTAaHABIMBAIOT
LEJIH: YUUTEIb 3HAKOMUT YYaIIUXCSl C CYyThIO IIPOEKTHOM JIEATEIbHOCTH, MOTUBUPYET yUalluXcs,
IIOMOTA€T B IIOCTAHOBKE LIECJICH.

2. INnanmpoBanume  paboTbl  (pacmpenerneHue  OOSI3aHHOCTEW,  OINpENEIICHUE  BPEMEHH
WHIMBHUIYaTbHOH paboThl). OnpeneneHne MCTOYHUKOB MH(POPMALWY; IUIAHUPOBAHUE CIIOCOOOB
coopa W aHanu3a MH(POPMALWH; TUIAHUPOBAHHE HUTOTOBOTO MPOAYKTa ((OPMBI MPEICTABICHHUS
pe3ynbTara): BBINYCK Ta3eThl, YCTHBIA OTYET C JAEMOHCTpAalMed MaTepualioB H APYTHUX;
YCTaHOBJICHUE KPUTEPUEB OLICHKH DPE3yJIbTAaTOB; PACHpPEIEICHUE OOS3aHHOCTEW Cpey YIEHOB
KOMaH/bl: yyalluecs BbIpaOaThIBAIOT IUIAH JIEHCTBUM; YUMTENIb MPEAJAraeT HJeH, BbICKA3bIBAET
MIPEIIOJIOKEHHUS, ONPEIEIIIET CPOKU PabOTBHI.

3. HccienoBanue: ydamuecss OCYIIECTBISIOT TIOWUCK, OTOOp M aHaNIW3 HYXHOW HH(OpMaIuu;
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(YOPMIISIFOT MaTepual Jyisd rpyNnoBOi Mpe3eHTalHH.

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

OneHka pe3yibTaTOB MPOEKTHOM MAESITENbHOCTH M TIOJABEICHHME MTOTOB: KaXKJbI YUYEHHUK

OLICHUBAET XOJ U pe3yibTaT COOCTBEHHOW AESTEIbHOCTH B TIpylne, Kaxkiaas pabodas rpymnma

OLICHUBAET JIeATEIBHOCTh CBOMX YYAaCTHUKOB; YUWTENIb OLIEHUBAET JESATENbHOCTh KaXKJI0TO

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

oo

BbinyCKHUK HAy4YuTCH:

IUIAHUPOBATH U BBIMOIHATH Y4eOHOE HCCleJ0BaHNE U YUEOHBINH MPOEKT, UCIOIb3YS MOAETH, METObI
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 METOJbl HCCIIeNOoBaHUs, (OPMYIMPOBATH BBITEKAIOIINE U3
WCCIIEIOBAHUS BBIBOIBL;

UCIIOJIb30BAaTh TaKWe MaTeMaTUYeCKHe METOAbl M MpHUEMbl, Kak abCTpakuus U Haeanu3aius,
JI0Ka3aTelIbCTBO, JOKA3aTeIbCTBO OT MPOTHUBHOIO, JTOKA3aTENbCTBO IO AHAJIOTUH, OMPOBEP’KEHUE,
KOHTpPIIPUMED, MHAYKTUBHbBIC U IeAYKTUBHbBIC PACCYKICHUS, IOCTPOCHUE U UCIIOJIHEHUE allTOPUTMA;
UCIIOJIb30BAaTh TaKWE ECTECTBEHHOHAyUHbIE METOJAbl M TPUEMBI, Kak HaOII0JeHHE, IMOCTaHOBKa
pOoOJIEMBI, BBIIBJKEHUE «XOPOIICH TUMOTE3bI», IKCIEPUMEHT, MOJICIMPOBAHUE, TEOPETHUUYECKOE
000CHOBaHUE, YCTAaHOBJICHNE TPAHUI] IPUMEHUMOCTH MOJICIIH/TEOPUH;

UCIOJIb30BaTh HEKOTOPBhIE METONbl TMONY4YeHHsS 3HaHH, XapaKTepHble i1 COLMATIBHBIX H
HUCTOPUYECKUX HAyK: MOCTAaHOBKA MPOOJEMBI, OMPOCHI, OMHCAHUE, OOBSICHEHHE, HCIOJIb30BAHHE
CTaTHUCTUYECKUX JAHHBIX, UHTEpPIpeTalus (HaKToB;

SICHO, JIOTUYHO W TOYHO U3JIaraTh CBOIO TOYKY 3PEHHs, HCIOIB30BaTh S3bIKOBBIE CPENCTBA,
aJieKkBaTHBIE 00CYy>KIaeMol mpodieme;

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

BUJIETb U KOMMEHTHUPOBAaTh CBS3b HAyYHOI'O 3HAHUS W LEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CY)KJIEHUU TPU NOJIyYEHUH, paCIPOCTPAHEHUH U TPUMEHEHUU HAYYHOT'O 3HAHUSI.

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA?

CAMOCMOSIMENbHO 3A0YyMbI8AMb, NIAHUPOBAMb U BbINOJHAMb YYeOHOe Ucciedosanue, V4eOHbll U
COYUANILHBLU NPOEKM;

UCNOIb308aMb 002A0KY, 03apeHue, UHMYUYUIO,

UCNONb3086aMb  HEKOMOpble Memoobl NONYYEeHUs 3HAHUL, XapakmepHvle O COYUANbHBIX U
UCMOPUYECKUX HAYK. GHKeMuposanue, MoOeIuposanue, NOUCK UCMOPUYEcKUx oopaszyos,



UCnob306amb HEKOmMopble npuembsl xyf)oofcecmeeHHozo NO3HAHRUA MUpa: Yyelocmuoe 0m06pa9fceHue
mupa, 06pa3nocmb, xy()OOiCGC?}’Z@eHHblT/Vl 6blMblCENl, Op2aHuvyecKkoe eouUHCmeo 061/b;€20, 0cobenno2o
(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 YCIOBHMA JUTSI Pa3BUTHSI COITUATBLHO
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 JIOCTHIKEHUS KUZHEHHOTO OJIaromnoIydus 4ej0oBeKa, 3aJ10ry ero
YCIEUTHOTO MPO(ECCHOHATIBHOIO CaMOONPEIEICHUsI U ONIYIIEHUs YBEPEHHOCTH B 3aBTPAIllHEM
JHE;

3. K CBOEMY OTEUEeCTBY, CBOCH Mayioil u Oomnbiioii PommHe Kak MeCTy, B KOTOPOM YEJIOBEK BBIPOC U
MO3HAJI MEpBbIE PAJOCTH M HEyJayu, KOTOpas 3aBelllaHa €My MpeIKaMud U KOTOPYH HYKHO
obeperarsb;

4. X npupoje Kak MCTOYHUKY >KM3HHU Ha 3eMJle, OCHOBE CaMOI'0 €€ CyLIECTBOBAHHUS, HYKAIOIIEHCs B
3aIlUTE U MMOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

5. K MHpPY Kak TJIAaBHOMY INPUHIIUIY YEJIOBEUECKOTO OOIIEKUTHS, YCIOBHIO KPEMKOH IpyKOBI,
HaJIa)KMBAHUIO OTHOLIEHWM € KOJuleraMM 1o pabore B OyIyllleM U CO3JIaHUIO OJIaronpusiTHOrO
MUKPOKJIIMATa B CBOCH COOCTBEHHOMN CEMBE;

6. K 3HAHWAM KaK HWHTEIUICKTyaJIbHOMY pecypcy, oOecreumBaronmieMy Oy/ayliee 4YeloBeKa, Kak
pe3yabTaTy KPOIOTIMBOTO, HO YBIEKATEILHOTO yUeOHOTO TPy/Ia;

7. K KyJIbType KaK JyXOBHOMY OOraTcTBY OOIIECTBA M Ba)XKHOMY YCJIOBHUIO OIIYIICHHS YEIOBEKOM
MOJTHOTHI TPOKUBAEMOM JKH3HU, KOTOpOE Mal0T €My YTEHHE, MY3bIKa, HCKYCCTBO, Teatp,
TBOPYECKOE CaMOBBIPAKECHHE,

8. K 3J0pOBBIO0 KaK 3aJIOTy JOJTOH W aKTHBHOW JKHU3HHM YEJOBEKAa, €ro XOpOIIEro HACTPOCHUS W
ONITUMHUCTUYHOTO B3TJIs/1a HA MUD;

9. K OKpyXKaroluM IJIFOJIIM Kak Oe3yCIOBHOW ¥ aOCONIFOTHOW IICHHOCTH, KaK pPaBHOIPABHBIM
COIIMAIBHBIM TIAPTHEPaM, C KOTOPBIMH HEOOXOIMMO BBICTpaMBaTh JOOpPOXKENATEeIbHBIE U
B3aMMOIIOJIEP’KUBAIOIINE OTHOUICHHMSI, JAIOLIUE YEJIOBEKY paJoCTh OOIICHHS M IMO3BOJIAIOIINE
n30erath 4yBCTBa OJMHOYECTBA;

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

dopmupyembie
HanmeHnoBanme
COUMAJILHO JuaekTpoHHble (HUGpoBbHIE)
pa3ejioB U TeM KosaunvecTBO
3HAYUMBbIe, o0pa3oBaTe/ibHbIE pecypcChl
NPOrpaMmblI 4yacos
LIEHHOCTHbIE
oTHOIEeHHs (Ne)
Pa3znea 1. BenrecTBO U XMUMHYeCKHE PeaKIUU

[ToBTOpEHUE K 1,23, 5,4,
yriayOneHue 3HaHu! 5 6,7.8,9, 10 bu6mmoreka [JOK
OCHOBHBIX Pa3/IeIIOB https://m.edso0.ru/7f41837c
Kypca 8 Kiacca
OCHOBHEBIE . 2,4.6,8 BuGmmorexa [OK
SAKOHOMEPHOCTH . https://m.edsoo.ru/7f41837c
XUMHUYECKHUX PEaKIIHi
DNEeKTpOIUTHYECKAS 2,4,6,8
JIACCOIAAITHS. 8 bubmuoreka [JOK
XUMHUYECKUE PEaKIIUU B https://m.edsoo.ru/7f41837¢c
pacTBopax

Pa3znea 2. HeMera/iibl 1 UX COeANHEHHS



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

OO01mas xapakTepucTUKa 2,4,6,8
XUMHYECKHUX AJICMEHTOB 4 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
VIIA-rpynner. ["anorensl
OO0mas xapakTepucTuKa 2,4,6,8
XUMHYCCKHUX DJICMCHTOB 6 bubmunoreka LIOK
VIA-rpynmsl. Cepa u € https://m.edsoo.ru/7f41837c
COCOUHCHUA
OO0mmas xapakTepucTuKa 2,4,6,8
XUMHUYCCKUX 3JICMCHTOB 5 6 HOK
noIMoTEeKa
VA-TpynmbL. A30T, ! https://m.edso0.ru/7f41837¢
¢dbochop u ux
COCIUHCHUA
OO6mast xapakTepucTUKa 2,4,6,8
XUMHUYCCKUX BJICMCHTOB 5 6 HOK
nonIMoTeKa
IVA_FP}:HHH' Yraepor u 8 https://m.edsoo.ru/7f41837¢
KPpEMHHHU U UX
COCIMHCHMUS
Pa3zgen 3. MeTajuibl U UX COeIMHEHMSI
OO6mme cBoiicTBa 4 1, 2,3,5/4, Bbu6mmoteka IIOK
METAJIOB 6,7.8,9, 10 https://m.edso00.ru/7f41837c
Baxueiimme MeTaisl 1 16 1,23,54,6,7.8 Bu6morexa ITOK
UX COCTMHEHUS https://m.edsoo.ru/7f41837c
Paznea 4. Xumusi 4 OKpysKamomas cpeaa
BemectBa u maTepuainsl B 4 1, 2,3,5/4, bubmorexa [IOK
KI3HH YeT0BCKA 6.7.8.9, 10 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO
YACOB IIO 66

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IINTAHUPOBAHMHME (KTII)

Ne

Jdomamnee

DJIeKTpOHHbIe N (ppoBbIE

wn | Jara Tema ypoxka sanaHue o0pa3oBaTejibHbIE
pecypcsl
01.09.25 | Tlepmoamueckuii 3aKoH.
1 [lepuoauueckas cucrema §1 bubnuorexa [JOK
XUMHYECKHX d1eMeHToB J]. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
03.09.25 | 3akoHOMEpHOCTH B U3MEHEHUHU
5 CBOMCTB XMMHYECKUX §1 bubnuotexa [JOK
3JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
TIePHOJIOB
08.09.25 | Knaccudukarus u
5 HOMeHK‘iaTy;a 1 Bubmorexa LIOK
https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKUX BEIIEeCTB
10.09.25 | Bwuasl XUMHYECKOM CBSI3H U
4 THriIBI KPUCTAJUIMYECKUX §1 bubmmorexa LIOK
- https://m.edsoo.ru/00adbact
peméToK
15.09.25 | KonTtponsHas padota Nel o
5 teme «lloBTOpenue u 3apaHue B
yrIIyOJieHHE 3HAaHUH OCHOBHBIX TeTpaau
pa3aesioB Kypca 8 Kiacca»
17.09.25 | Knaccubukamus XHMUIECKUX
6 peaKuHI(“f o IL)Ia3JII/IqHLIM §2 Bubnuorexa LIOK
https://m.edsoo.ru/00adbcb0
MpHU3HAKaM
22.09.25 | TlonsiTue 0 CKOPOCTH
7 XUMHUYECKON PEaKInu. §3 bu6mmoreka [IOK
IToHsTHE O TOMOT'€HHBIX H https://m.edsoo.ru/00adbe9a
TeTePOrCHHBIX PEaKITHIX
24.09.25 | TloHsATHE O XUMHUUYECKOM
paBHOBecuu. DakTopsl,
3 BJIMSIFOILIAE HA CKOPOCTh §3 bubmmoreka [IOK
XUMHYECKON PEaKIuu 1 https://m.edsoo0.ru/00adc28c
MOJIOKEHHE XUMHUECKOTO
paBHOBECHS
9 29.09.25 | OxwucnurenbHO- 3apaHue B bubmuoreka [{OK
BOCCTaHOBHTEIILHBIE PEAKIIUH TETPAAM https://m.edsoo.ru/00adcade
01.10.25 | Teopus 3MEKTPOIUTHIECKOM BuGmiorexa 1IOK
10 mucconuanuu. CUIbHBIE U §4

cia0bie QJICKTPOJINTBL

https://m.edsoo.ru/00adcd68
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06.10.25

bubmuoreka [IOK

1 Horttbie ypaBHeHits peaxiiit 3 https://m.edsoo.ru/00add448
08.10.25 | XuMmuueckue CBOMCTBA KHCIOT
1 OCHOBAHHUH B CBETE
12 MIpeJICTaBICHUA 00 §6,7 bubmmoreia IOK
. ’ https://m.edsoo.ru/00add5d8
AMEKTPOIUTUICCKON
JIUCCOITHAIUN
13.10.25 | Xwumuueckue CBOMCTBA COJICH B
13 CBETE TpEJCTaBIICHUI 00 $8 bubnuorexa [JOK
AIIEKTPOIUTHIECKOM https://m.edsoo.ru/00add8b2
JIUCCOIHAIIIT
14 15.10.25 ?}E):;ZI;I;IGGCKEM pabota Ne 1. © BuGmorexa LIOK
https://m.edsoo.ru/00add9d4
IKCIIEPUMEHTAIBHBIX 337129
15 20.10.25 | OO6oO1IeHuEe U cUCTEeMaTH3aIus §4-9 bubnuoreka [JOK
3HaHUI https://m.edsoo.ru/00addd12
22.10.25 . bu6mmoreka [IOK
16 Homsite o riapomise coneit 34-9 https://m.eds00.ru/00addbfa
05.11.25 | OO6mas xapakTepucTuKa
17 Fa.]'II:FeHOBI.) XI/IMI:/I‘—IGCKI/Ie §10-11 Bubnuorexa LIOK
. https://m.edsoo.ru/00addecO
CBOMCTBA Ha MPUMEPE XJI0pa
10.11.25 | KonTtponsHas padbota Ne2 o
18 TeMe « NEKTPOTUTHYECKAS §4-9 bubnuorexa [JOK
nucconranvs. XMMAYECKHAE https://m.edsoo.ru/00addfe2
peaKkIu B paCTBOPAX»
12.11.25 | Xnoporomopoa. ComnsiHas
19 KHCIIOTa, XUMMUYECKHUE §12 bu6mmoreka [IOK
CBOWCTBA, MMOJIyYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
17.11.25 | Tlpaktuyeckas padora Ne 2 mo
20 teme «llonyuenue cossaHOM §10-12 bubnuorexa [JOK
KHCJIOTBI, H3y4YeHHUE e& https://m.edsoo.ru/00ade348
CBOMCTB»
19.11.25 | BrpiuucneHus Mo ypaBHEHHUIM
21 XUMHUYECKUX PeaKIuid, eciu 3afgaHue B bu6mmoreka [JOK
OJIMH M3 PEarcHTOB JaH B TeTpaam https://m.edsoo.ru/00ade488
HU30BITKE
24.11.25 | OOmas xapakTepucTuKa bu6mmoreka [JOK
22 §13
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
26.11.25 | AnnotpomnHbie MOIU(PUKAITUU
cepel. Haxoxnenue cepol 1 e€ bubnuoreka [JOK
23 . §13
COCIMHEHHH B PUPOJIC. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPBI
24 01.12.25 | CepoBoaopof, CTpOCHHE, §14 bu6mmoreka [JOK
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¢bu3nvecKue 1 XUMHUECKHIE

https://m.edso0.ru/00ade802

CBOICTBA
03.12.25 | Oxcunsl cepol. CepHas
o5 KHCTIOTa, (PU3HUECKUEe U §15 bubmuoreka [IOK
XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMECHCHHE
08.12.25 | XuMmu4YeCKHEe peaKium,
JIeKAIUE B OCHOBE
MIPOMBIIIIJICHHOTO CITOco0a
26 HI;JIy‘-ICHI/Iﬂ CEPHOU KHUCIIOTHI. §15 Bubmuorexa LIOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIle cpeapbl
COCITUHEHHSIMU CEPBI
97 10.12.25 | BrpluncneHue MaccoBOil 10U 3apaHune B bu6moreka [IOK
BBIXO/Ia IPOJIYKTa PEaKIIUU TETPAAM https://m.edsoo.ru/00adec8a
15.12.25 | OOmias xapakTepuCTHKa
a1eMeHToB VA-Tpynnel. A3oT,
28 paCHpOCTpaHeHI/IS}]; IPUPOJIC §16 Bubnuorexa LIOK
’ https://m.edsoo.ru/00adeea6
(u3HYecKre U XUMUYICCKUE
CBOICTBA
17.12.25 | Awmmmak, ero pu3nIecKue u
29 XI/IMI/I‘IG(;KI/IG C(EoﬁCTBa §17 bubmmorexa LOK
’ https://m.edsoo.ru/00adf004
MOJIy4€HHE U TIPUMEHEHHE
22.12.25 | Tlpakxtuueckas padora Ne 3 mo
30 Tell)we «Honyqelfne aMMHuaKa Crp.9%4 Bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Yy4YEeHHE €ro CBONCTB»
24.12.25 | A3soTHas KUCJIOTa, €€
31 (dbuznveckue u XI/II,VII/I‘ICCKI/IC §18 Bubnuorexa LIOK
. https://m.edso0.ru/00adf306
CBOIiCTBa
29.12.25 | Hcnonp30BaHHE HUTPATOB U
coJieil aMMOHUS B KaYeCTBE
32 MUHEPAJIbHBIX yI00pSHHIA. §18 bubnuoreka [JOK
XUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adf518
OKpYKarollel cpeibl
COEIMHEHUSIMU a30Ta
12.01.26 | ®ocdop. Oxcun docdopa (V)
33 u pochopHas KUCIOTa, §19 bubnuoreka [IOK
¢bu3MUecKre M XUMUYECKHUE https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YEeHUE
14.01.26 | Hcnonn3oBanue pocharos B
34 KauecTBE MUHEPATbHBIX §19 bubnuoreka [JOK
ynoOpeHuil. 3arpsizHeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpeabl Gpocdaramu
35 19.01.26 | VYruepoa, pacnpocTpaHeHue B §20 bubnuorexa [IOK
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npupoje, Gpuznyeckue u
XUMUYECKHE CBOMCTBA

https://m.edso0.ru/00adfd9c

21.01.26 | Oxcunpl yriaepona, ux
M3UYCCKUE U XUMUYCCKUE
36 ?BOfICTBa. DKOJIOTHYECKHUE §21 buoamorexa HOK
https://m.edsoo.ru/00adfebe
po0JIeMBbl, CB3aHHBIE C
okcugoM yriepona (1V)
26.01.26 . bu6mmoreka [{OK
37 VYroibHas KUCIOTA U €€ COJIn §21 https://m.eds0o.r/00ae006¢
28.01.26 | Ilpaktuueckas padota Ne 4 o
38 teme "llosydeHue yriekucaoro Crp.115 bubnuotexa [JOK
raza. KauecTBeHHas peakius ' https://m.edsoo.ru/00ae027e
Ha KapOoHaT-HOH"
02.02.26 | IlepBoHa4aIbHBIC TOHATHSA 00
39 oprpaHI/IqGCKHx BEILlECTBAX KaK §22-23 bubmmorexa LHOK
https://m.edsoo.ru/00ae054e
0 COCIMHEHUSX yTiIepojia
04.02.26 . bu6mmoreka [IOK
40 Kpenrit i ero coe e 324-25 https://m.edso0.ru/00ae080a
09.02.26 | Tlpaktudeckas pabora Ne 5.
41 Pemrenne skcnepruMeHTAIBHBIX 3apaHue B bubnuoreka [JOK
3a1a4 1o teme «Baxnelmune TeTpagm https://m.edso0.ru/00ae0bf2
HEMETAJITBI ¥ UX COCTUMHCHUSD)
11.02.26 | KontpoasHas padora Ne3 mo
42 TeMe I<)<Ba>1<He17f)un/Ie HEMETaJUIbI §10-25 bubmmorexa LOK
https://m.edsoo.ru/00ae0el8
Y UX COCTMHCHUSD)
16.02.26 | OOmas xapakTepuCTHKa
XUMHUYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTtaindeckas
43 CBSI3b U METaJTNYSCKas §28 bubamorexa LOK
. https://m.edsoo.ru/00ae103e
KpUCTAJZTNYECKasl perIéTka.
dusndecKue CBOMCTBA
MeTaJlJIOB
18.02.26 | Xumuyeckue CBOMCTBa
METaJIJIOB. bubmuoreka [JOK
44 y §29
DJIEKTPOXUMHUYUECKUI Psifl https://m.edsoo.ru/00ael1156
HaIPSHKCHUH METAJIJIOB
25.02.26 | OOmue cnocoObl MOTYYSHHS
MeTauioB. CruiaBsl.
45 Beruucienus 1o ypaBHEeHUAM §29.36 bubnuoreka [IOK
XUMHYECKHX PEaKIUii, eClin ' https://m.eds00.ru/00ae1156
OJIMH U3 PEareHTOB COACPIKUT
MpUMecH
46 02.03.26 IToHsITHE O KOPPO3UH METAILIOB §35 bubmorexa LIOK

https://m.edsoo.ru/00ael1278
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04.03.26 bu6mmoreka [{OK
41 [lenotrbre MeTaLIb! 330 https://m.edsoo.ru/00ae14b2
48 11.03.26 | Oxcuasl ¥ TUAPOKCUBI HATPHS §30 bubnuorexa [JOK
U KaJus https://m.edsoo.ru/00ae14b2
49 16.03.26 | IllenoyHO3eMeIbHBIC METAJLIbI §31 bubmuoreka [JOK
— KaJIbIIUH ¥ MarHuit https://m.edsoo.ru/00ae15e8
50 18.03.26 | BaxHelue COCAMHCHUS §31 bu6mmoreka [{OK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
51 23.03.26 O6O6HUIGHI/IG U CHCTEMAaTH3aIus §28-31
3HAHUH
25.03.26 | JXKEcTkoCcTh BOJBI U CIIOCOOBI €€ bubnuorexa [JOK
52 §32
yCTpaHEeHUS https://m.edsoo.ru/00ae1886
06.04.26 | IIpaktuueckas padora Ne 6 mo
53 TCI:I)VIG ")KéCTKOCI”)FI) BOJIBI U Ctp.166 bubmotexa LIOK
,- " https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTpaHEHUS
08.04.26 . bu6moreka [IOK
>4 ATTIOMHHHH 333 https://m.edsoo.ru/00aelc64
55 13.04.26 | AmdoTepHBIe CBOWCTBA OKCHIA §33 bubnuoreka [JOK
Y THAPOKCH]IA https://m.edsoo.ru/00aelc64
15.04.26 bu6moreka [IOK
> Keneso 334 https://m.edsoo.ru/00ae1d86
57 20.04.26 | Oxcuubl, THAPOKCUIBI U COJTH §34 bu6moreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 22.04.26 O606Hj€HI/IG W CHCTEMAaTH3aIHS §33-34
3HAHUH
27.04.26 | Ilpaktuueckas pabora No 7.
59 Pemenue skcnepuMeHTaIbHBIX Crp.177 bubmuorexa [JOK
3aJ1a4 1o teMe «BakHelmme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COECIUHEHHUS
29.04.26 | BpryucieHus Mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHMH, eCIIH
50 ;jgiiif;;e;?;iﬁlg 3agaHue B bu6mmoreka [JOK
TETPAAM https://m.edso0.ru/00ae1750
npuMecH. Beraucienus
MacCOBOM JOJIU BBIXOJa
MPOJYKTa peaKkiuu
61 04.05.26 O6o6nvleHI/Ie 1 CUCTEMAaTHU3aIH §28-36
3HaAHUH
06.05.26 | KontponbHas pabota Ne4 mo
62 TeMe «BakHelIe MeTaulbl U §28-36
WX COCIUHCHHUSI
13.05.26 | BemectBa u NiaTepI/IanLI B BuGmiorexa 1IOK
63 MOBCEIHEBHON KU3HU §39

YCJIO0BCKa

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 18.05.26 | Xwumuyeckoe 3arpsizHEHHUE §37 bubnuorexka [JOK
OKpYKaIoIIel Cpe/ibl https://m.edsoo.ru/00ae4270
65 20.05.26 | Ponb XuMHUH B pelICHUN §38 bubnuorexa [JOK
9KOJIOTUYECKUX TpolIieM https://m.edsoo.ru/00ae4270
66 25.05.26 | PesepBHbIil ypok. O600mEeHNE

U CUCTEMAaTU3alUs 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O NTIPOLLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Ia6puensa O.C., Octpoymos WN.I'., CnagkoB C.A. Xumus. 9 kiacc. YueOHUK 715
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».

I'a6bpuensn O.C., Sxymosa O.M.. Bocko6oiinukosa E.H. Xumus. HacronpHast kaura yunrens 9 xiacc.
Meroanueckoe nmocodbue. [Ipocsemnienue, 2009.

Ia6puensa O.C., Cmuprosa T.B., Cnagkos C.A. XuMus B TecTax, 3ajadax, yupaxHeHusX. 9 kimacc.
Hpoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET
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