MHWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJEPAIINN
MunucrepcTBO 00111eT0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu
VYnpasnenue obpazoanus PoctoBa-Ha-JloHy

MAOY «JIumeit Ne 11»

«Paccmompenoy
Ha 3aceganuu MO
ITporokon Ne 1
or 12.08.2024
[Tpencenarens MO
[ynnenosa O.10.

«Coznacosaro» «Ymeeporcoeno»
Ha 3acenannu HMC | upextop MAOY «JIuneii Nel 1»
[TpoTokon Ne 1 [Toraryesa B.O.

ot 27.08.2024
[Ipencenarens HMC
Maiibopona T.A.

[Tpukas Ne 445 ot 31.08.2024

PABOYASA ITPOT'PAMMA

(ID 4769440)
XAMMS

Yuutenan: Amarynu E.C.

Kaace: 8 «I»

(npeomem)

KoauvecTBO 4acoB, 32 KOTOpoe peanusyercs padboyasi mporpamMma: 67 4acos.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 YETBEPTH Bcero
Bcero 16 15 21 15 67
KonTponbHbie 0 1 2 1 4
paboThI
[IpakTuueckue 2 2 2 0 6
paboTHhI

PocroB-na-/lony

2024 — 2025 y4eOHblii roa




HOACHUTEJBHASA 3AIINCKA

[IporpamMma Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanms, mpexacraBieHHbIx B DPI'OC OO0, a Ttakxke Ha OCHOBe GeaepalbHOM pabodeit
MPOrpaMMbl BOCHUTAHHS U C Y4ETOM KOHIICTIIIMU TMPENOoJaBaHus y4eOHOTo mMmpeaMera «XuMus» B
oOpa3zoBarenbHbIX opranu3anusx Poccuiickoii @eneparuu.

Pabouas mporpamma mo xumun it 8«/]» kitacca cocTaBjieHa HA OCHOBE CIICTYIONINX JOKYMEHTOB:

®denepanpubiii 3ak0H oT 29.12.2012 No 273-®3 «0O06 obpazoBanuu B Poccuiickoi
Oenepanun» ¢ y4€TOM HU3MEHEHUM, BHECEHHBIX [Ipukazom MuHIpOCBELIEHUS OT
31.07.2020 Ne 304 (B penakuuu ot 25.12.2023 Ne 685-D3).

O6mactHol 3akoH «O06 obpa3oBanuu B PoctoBckoit ob6mactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

[Ipuka3 Munnpocsemenus «O0 yrBepxkaenuu [lopsaka opraHuzanuyu M OCYIIECTBIICHUS
00pa3oBaTeNbHON AEATEIHHOCTH MO OCHOBHBIM 00IIe00pa3oBaTENbHBIM MPOrpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HAYaIbHOTO OOIIETr0, OCHOBHOTO OOILIEr0 M CPEIHEro
obmero obpazoBanusi» ot 22.03.2021 Ne 115 (B pemakuuu Ilpuka3zoB MuHIpoCBemeHHS
Poccum ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).

[Tpuka3z MunuctepctBa npocBeuienus P® ot 21.09.2022 Ne 858 «OO0 yrBepxaeHHH
(benepanbHOrO TMEpevHs Yy4eOHHMKOB, JOMYIICHHBIX K HCIIONB30BAaHUIO TPU peaTH3aluu
UMEIOIUX TOCYJapCTBEHHYIO aKKpPEAUTAlMI0 O0pa3oBATENbHBIX MPOTpaMM Ha4adbHOTO
o0miero, OCHOBHOTO OOINEro, CpeaHero oOmero oOpa3oBaHUS OPTaHHU3AIMIMH,
OCYILLIECTBISIONIMMU 00pa30BaTENbHYIO I€ATEILHOCTh U YCTAHOBJIEHUS IPEAETIbHOIO CpOKa
WCTIOJIb30BAHUSI HCKIIOYEHHBIX YYEOHHWKOB» C W3MEHEHHSIMH, BHECEHHBIMH MPHUKAa3aMU
MunuctepctBa mpocBemienuss Poccuiickoit  ®enepanmu ot 23.07.2023  Ne556
(3apeructpupoBan MunuctepcTtBoMm toctuiiuu PO 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (3apeructpupoBan MunucrepctBoM toctunud PO 22.03.2024 Ne 77603) wu
21.05.2024 Ne347 (3apeructpupoan MunnuctepcTBoM focTiimu PO 21.06.2024 Ne 78626).
ITpuka3 MunuctepctBa mnpocBeuieHus P® ot 18.07.2024 Ne 499 «OO0 yTBepkaeHUU
(benepanbHOro MEpeyHsl 3JIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpPCOB, JOMYIIEHHBIX K
WCTIOJB30BAHUIO TPH  pEATH3allMd  HMMEIOMIMX  TOCYJapCTBEHHYIO  aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIEr0, OCHOBHOI'O OOILEro, CPpeHero ooIero
00pa3oBaHUsI.

IIpukaz MunnpocBemenuss Poccun ot  31.05.2021 Ne 287 «OO0 yTBepkaeHUU
(dbenepalbHOTO TOCYAApPCTBEHHOTO O00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIETO
o0pa3oBaHU .

[Tpuka3z MunmnpocBenierus Poccun ot 18.05.2023 Ne 370 «O6 yrBepxkaeHun (erepaibHOM
00pa3oBaTeNFHON MPOTPaMMBbl OCHOBHOTO OOIIEr0 OOpa3oBaHHA» C M3MEHEHUSMH OT 1
despanst 2024 . Ne 62 u 19 mapra 2024 1. Ne 171.

Mertoanyeckre pekomeHmamuu — «CucTeMa  OICHKH  JIOCTHIKCHHH  TUTAHUPYEMBIX
MpPEeJIMETHBIX Pe3yIbTaTOB OCBOCHHS ydeOHOro npeamera « Xumus » (2023).

Konnenuuss mnpenonaBanust xumun B PO (pacnopstkenue IlpaButensctBa PO ot
03.12.2019 Ne IIK-BH).

®denepanpHas paboyas mporpaMMa BOCIUTAHHUS I 00IIe00pa30BaTeIbHBIX OpraHUu3aIui
(omobpena pemieHueM (QeAepaTbHOTO YIEOHO-METOIUYECKOTO OOBEAMHEHHS IO 00IIeMy
o0pa3oBaHuio, MPOTOKOI OT 23 uroHs 2022 1. Ne 3/22).

[TocTanoBnenue ['TaBHOrO rocy1apcTBEHHOTO CaHUTApHOro Bpaya Poccuiickoii @enepanuu
or 28.09.2020 r. Ne 28 "OO6 yrBepxkaennn canutapubix mnpasun CIT 2.4, 3648-20
"CaHHUTapHO-3IHIEMAOJIOTMYECKUE TPeOOBaHUS K OpPraHW3allsIM BOCIHUTAHUS U OOYyYEHMS,
OTJIbIXa M O3/I0POBJICHHS IETEH M MOJIoAekH" (3aperucTpupoBad MUHHCTEPCTBOM FOCTUIIAN
P® 18.12.2020 Ne 61573).



e Ilocranosienue I'maBHOroO rocynapCcTBEHHOro caHurapHoro Bpada Poccuiickont denepanuun
ot 28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['uruenndeckue HOPMATHBBI U
TpeboBaHUs K o0ecreueHnto0 6€30MacHOCTH U (MiTh) O€3BPEIHOCTH IS YeloBeKa (DaKTOPOB
cpenbl oOuTaHus» ¢ u3mMeHeHusimu ot 30.12.2022.

e OcHoBHas o0Opa3oBareibHasi MporpaMmMa OCHOBHOTO 001Iero oOpa3oBaHus, YTBEPKIEHHAS
npukazom aupexropa ot 31.08.2024 No 444 .

o Vuebnbii mian MAQOY «Jlumeit Ne 11» na 2024-2025 yueOHblil 1o, yTBEpKIEHHBIH
npukaszoM aupekropa ot 31.08.2024 Ne 444.

e Jlomoxxenue o paboueri mporpamme MAOY «Jluneir Ne 11», yTBepkaAEHHOE TPHUKA30M
nupekTopa ot 20.08.2024 Ne 380.

e Kanennapueiii yueOublii rpapuk MAOVY «Jlumeir Ne 11» wa 2024-2025 yueOHbIA TOxA,
YTBEPKIEHHBIN TpUKa3zoM aupektopa oT 29.08.2024 Ne 418.

Peanu3anus JIoHCKOTO pernoHaIbHOr0 KOMHOHeHTa (//PK) MpOMCXOAMUT B TEYEHHUE T0Jla B TEMax
IIPOrpaMMbl, KOTOPbIE IO COAEPKAHUIO COOTHOCSTCS C peruoHaibHoi TeMatukoit (10-12% ot obmiero
KOJIMYECTBA YaCOB).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA « XUMUS »

[Iporpamma 1mo XuMuu JaéT MPECTABICHHUE O IEJISAX, OOIIEeH cTpaTeruu 00y4YeHNUs, BOCTIUTAaHHS
U pa3BUTHUA OOy4yaroIIMXCsl CpeAcTBaMHM Y4eOHOro IIpeaMeTa, YCTaHaBIMBACT O00s3aTeabHOE
IIPEIMETHOE COAEPKAHME, ITPENYCMATPUBAET PACIIPEAEIECHUE €T0 110 KJIacCaM U CTPYKTYPUPOBAaHUE I10
pazienaM M TeMaM [pOrpaMMbl IO XHMHH, OINpEAeNseT KOJIMYECTBEHHbIE W KauyeCTBEHHBIE
XapaKTEPUCTUKHA COJEP/KAHUSI, PEKOMEHAYEMYIO IOCIEA0BATEIBHOCTh H3YyYEHUsI XHMHHM C YYETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaroImuxcs, OnpeenseT BO3MOXKHOCTH MpeaMeTa JUlsl peanu3aluu TpeOoBaHUM K
pe3ysibTaTaM OCBOEHHMS OCHOBHOW 0OOpa3oBaTeIbHOM HpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a TakXke TpeOOBaHUI K pe3ynbTaraM OOy4YeHHS XMMHHM Ha ypOBHE LeNeld H3yuyeHus
IpeaMeTa U OCHOBHBIX BHUJIOB y4eOHO-IIO3HABATEIbHOM AEATENIbHOCTH 00YYaroIerocsi o OCBOSHUIO
y4eOHOT0 cozlepKaHMsl.

3HaHME XUMHUU CIYKUT OCHOBOM Juisi (DOPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MPEJICTAaBICHU O MaTepHaIbHOM €IMHCTBE MHpa, BAXHYIO POJb HUrpaoT (GopMHUpyeMble XUMHEN
NPEJCTAaBICHUS O B3aWMOIIPEBPAIIECHUSAX PHEPTUUM U 00 SBOJIIOLMHU BEUIECTB B MPHUPOJE, O IMYyTAX
pelieHust T100aNbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOI, YIHEPTETHUECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH JUIs CaMOpa3BUTUS U (OPMUPOBAHUS KYIbTYpHI
JMYHOCTH, €€ 001el 1 (yHKIIMOHATILHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBINUIEHUS U TBOPYECKUX CIIOCOOHOCTEH oOOyuarommxcs,
HABBIKOB UX CaMOCTOSITEIbHONW Y4eOHOM JesTeNbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX
yMEeHUH, He0OOXOAUMBIX KaK B MTOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON IeATETLHOCTH;

3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIUICHHS, 3aK/IabIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO TPHUPOJBI U YENIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TaloM B (POPMHUPOBAHUHU €CTECTBEHHO-
Hay4YHOH IpaMOTHOCTH O0yYaroIuXcs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B HKOJIOTHUECKOE 00pa3oBaHNe 00yUYaIOINXCSl.

JlaHHbIe HampaBieHUsT B OOYYEHHH XHMHUHU O0ECTeYMBalOTCA CHEIM(UKON coaepikaHus
y4eOHOro mpeaMeTa, KOTOPbIN SIBISETCA MEJarorMuyeckd afanTUPOBAaHHBIM OTpa)keHHeM O0a30BOMH
HAyKW XMMHH Ha OMPENICIIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHUE
0OyJaronMMHUCA CHCTEMbI TEPBOHAYAIBHBIX IOHATHA XWMHH, OCHOB HEOPTaHMYECKOM XUMHH M
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHN OPraHUYECKOU XUMUHU.

CrtpykTypa copep kaHusl MPOTrpaMMBbI IO XUMHUH c(pOpMHUpOBaHA HA OCHOBE CHUCTEMHOTO MOAX0/1a
K e€¢ m3ydeHuro. ColepkaHHE CKJIAIbIBACTCS U3 CUCTEMbl MOHATHH O XUMHYECKOM DJJIEMEHTE U
BEILIECTBE M CUCTEMBI MIOHATHIA O XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHMU30BaHbI
[0 MPUHLMIY IOCIEI0BATEIIBHOTO PAa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKUX NPEACTABICHHI
pPa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. . MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IPECTABIICHU 00 AIIEKTPOIUTHICCKON JUCCOIHAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pacCMaTPUBAIOTCA HA OCHOBE OSMIMPUYECKH IMONYYEHHBIX H
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEAOBATEIBHO OT OJHOTO YPOBHSA K JIPYrOMY, BBITOJHSS
(GyHKIIUU OOBSCHEHUS W MPOTHO3UPOBAHUS CBOKMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAaKTHYECKOTO
MIPUMEHEHUS U MTOTYYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbI MO0 XUMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO MPECTABICHUS O XUMUYECKOU
COCTABJISIFOLIEH HAYYHOM KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOLICHHUS
K HAyYHOMY 3HAHHUIO U METOJIaM MO3HaHMs B Hayke. M3yueHne XuMuu MPOUCXOAUT C MPUBICYCHUEM
3HAHUU U3 paHee U3YyYEHHBIX y4eOHbIX npeaAMeToB: «OKpyxarouuil Mupy», «buonorus. 5—7 Kiaaccs» U
«®u3mka. 7 Kiaaccm.

[Ipy u3y4eHHH XUMHUH MPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW NEATEIbHOCTH YEJIOBEKa M KaK OJIHOTO W3
KOMITOHEHTOB MHUPOBOW KYyJIbTYpHI. 3a7adya y4yeOHOTO MpeAMETa COCTOUT B (DOPMUPOBAHUHU CHCTEMBI
XUMUYECKUX 3HAHUA — BaXXHEHIUX (DAKTOB, MOHATHN, 3aKOHOB U TEOPETHUYECKUX IOJOKECHUM,
JOCTYIHBIX 00OOIIEHHI MHPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAyKH, B MPHOOIIEHUN K HAyYHBIM
METOJIaM TO3HAHUs MPH U3YYECHUU BEIIECTB U XUMUYECKUX peakluid, B (JOPMUPOBAHUU U PA3BUTUU
MI03HABATEJIbHBIX YMEHUH U UX IPUMEHEHUH B yU€OHO-TI03HABATEIbHON U Y4eOHO-HCCIIE0BaTEIbCKOM
NesITeTbHOCTH, OCBOEHUH TIpaBuJiI 6€30MacHOr0 00pallleHus ¢ BEeIeCTBaMH B TTIOBCEAHEBHOM KH3HHU.

HEJIN N3YYEHHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

[Ipy wW3ydYeHWHM XWMUU Ha YpPOBHE OCHOBHOTO OOmIEro 0Opa3oBaHWs BaXKHOE 3HAYCHUE
MPUOOPENTN TaKUe 11T, KaK:

— (¢opMHpOBaHHE HHTEJICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOH K c€amMo0Opa30BaHUIO,
COTPY/IHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHHUH, CIIOCOOHON aganTupoBaThcs K OBICTPO
MEHSFOIIIUMCS YCITOBHSIM KH3HH,

— HampaBIIEHHOCTh OOY4YeHHs Ha CHCTEMAaTHYeCKOoe NpPHOOIIeHHEe OOyJaromuxcs K
CaMOCTOSITENTbHON TMO3HABATENIbHOM JIEATENbHOCTH, HAayYHBIM METOJaM MO3HaHUs, (OPMHUPYIOLUIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMHU;

— o0ecrneyeHHe YCIIOBHM, CHOCOOCTBYIONIMX MPHOOpPETEHHIO OOYYarOIIMMUCS  OIbITa
pa3sHOOOpa3HOM JESTENbHOCTH, IO3HAHUS W CAMOIO3HAHUS, KJIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEPCAIIbHOE 3HAUCHUE JIUIsl pa3IMYHBIX BUJIOB JACATEIbHOCTH;

— ¢opmupoBaHue o01mel GyHKIMOHATBHON U €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBACHATH M OLIEHUBATh SBJICHHUS OKPYKAIOIIEr0 MHpA, HCHOJb3ys 3HAaHUS M OIBIT,
MOJTyYEHHBIE NIPU U3YYCHUH XUMHH, IPUMEHATh UX MPU pEeIIeHUH NpoOIeM B MIOBCEIHEBHON KU3HU U
TPYZIOBOH ACATEIBHOCTH;



— (dopmupoBaHue y OO0y4arOmMXCid T'YMAHUCTUYECKUX OTHOIICHUN, MOHUMAHMS I[EHHOCTH
XUMHUYECKUX 3HAaHUHU JUIsl BBIPAOOTKU SKOJIOTHUYECKHU 11€JIeCO00pa3HOTo MOBeIeHUs B ObITY U TPYAOBOH
JESTEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH NPUPOJHON CpeIbl;

— pa3BHTHE MOTHBAIMH K O0YYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIUTAHUIO HA
OCHOBE YCBOECHHS OOILEYEIOBEYECKMX I[EHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY mpoduiisa u
HAIMPAaBIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUSI.

MECTO YYEBHOI'O IPEJJMETA « XUMMUS » B YHEBHOM IIJIAHE

B cootBerctBum ¢ o6HOBIEHHBIM PI'OC OOO yuebnbiii npeamer « XUMUWUSA» Bxomut B
npenmetHyto obnacth « ECTECTBO3HAHUE » u siBnsiercss o6si3aTenbHbIM s u3ydeHus. Obiee
YHCII0 YacoB, OTBEJCHHBIX HA M3y4eHHUE MpeaMeTa XUMHs, COCTaBIseT B 8 kiacce — 68 vacos (2 yaca
B HEJICIIO).

B 8 xmacce «/I» B pamkax OpraHu3alliil KOHTPOJIA 3a pealiu3alfieid MporpamMMbl HCIIOJIB3YIOTCS
CIICIYIOIIME BU/IbI TUCbMEHHBIX pabOT: KOHTPOJIbHAs pabora (4), mpakTudeckas pabdora (6).

VYdebHas mporpaMma paccuuTaHa Ha 68 yacos.

PaGouas mporpamma no kypcy «Xumus» B 8 kmacce «JI» cocraBieHa B COOTBETCTBUHU C YUEOHBIM
IUTAHOM, KaJICHIApHbIM Y4YeOHBIM TpaduKOM M pacnucaHueM y4yeOHbIX 3aHaTuil Ha 2024-2025
y4eOHBIN TOJ U peajiu3yercs 3a 67 yacos.

CoxkpaieHne Ha 1 4ac oCcyIIecTBIEHO 3a CYET PE3EPBHBIX YaCOB, IPEAYCMOTPEHHBIX IPOTPaMMOMN.

COJAEP)KAHUE YYEBHOI'O ITIPEJJMETA « XUMMUA »

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumun. Ponb XUMUM B )KU3HH 4YelOBeKa. XMMUS B CUCTeMe HayK. Tena u BeliecTsa.
du3ndecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOsiHHE BemiecTB. [IoHsATHE 0 MeTonaxX TMO3HAHUS B
xuMun. Yucrele BemniecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJNIEKYNBl. XUMHYECKHE dJIeMeHThl. CHUMBOJIBI XUMUUYECKUX dJIeMeHTOB. [IpocThie u
CIIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYIISIPHOE YUeHUE.

Xumudeckas (opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH TTOCTOSHCTBA
cocraBa BeniecTB. OTHOCHTENbHAS aToMHas Macca. OTHOCHTEIbHAST MOJICKYJISIpHAs Macca. MaccoBast
JIOJISI XMMUYECKOTO AJIEMEHTA B COCIMHCHHUH.

KonnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBsi3b KOMWYECTBA, MacChl M 4YKCIA
CTPYKTYPHBIX €JIMHHII BerecTBa. Pacu€rel o GpopmynamMm XUMUYECKUX COCTUHEHUH.

dusndyeckue U XUMHUYECKUE SIBIICHUS. XUMUYEeCKasl Peakius 1 € Mpu3HaKd. 3aKOH COXPaHEHUS
Macchl BelIecTB. XHUMUYecKue ypaBHeHHs. Kiaccudpukanus XUMHUYECKUX peakuuid (COeAMHEHUs,
pa3ioXKeHUs, 3aMeIleHus, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHMHYECKOH TIOCYJ0i, MpaBWIaMU padOTHl B JabOpaTOpuM W TNpUEMaMH
oOparieHust ¢ 1ab0paTOpHBIM 000PYAOBAHUEM, U3YUCHHE U ONMUCaHUE (PU3MUECKUX CBOHCTB 00pa3lioB
HEOPTaHMYECKUX BEIIECTB, HabmoneHne (u3ndeckux (IUIaBJICHHE BOCKA, TassHHUE JIbJa, PACTUPAHUE
caxapa B CTYyNKe, KUTIEHWE W KOHJICHCAIUS BOJbI) M XUMHUYECKHUX (TOPEHUE CBEUH, MPOKATUBAHHE
MEJHON TPOBOJIOKH, B3aUMOJICMCTBHE Meja C KHCJIOTOW) SIBJICHUHM, HAOJIOJACHHE M OMHCAHHE
MPU3HAKOB TMPOTEKAHWS XUMHYECKHX peakuuid (pa3joKeHHe caxapa, B3aUMOJICHCTBUE CEpPHOU



KHUCJIOTHI C XJIOpHIOM Oapwusi, pasioxkenue ruapokcuaa meau (l1) mpu HarpeBaHuu, B3auMOJICHCTBUE
xkene3a ¢ pactBopoM cosi Meau (1), n3yuenne crmocoOoB pa3AeiieHHs] CMECEH: ¢ TTOMOIIbI0 MarHuTa,
GbuIbTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISIMS, XpoMarorpadus, MPOBEICHUE OUYMCTKUA TMOBAPEHHOU
CONM, HAOJIIOJICHUE W OIKMCAHWE pPEe3YJIbTaTOB MPOBEACHUS OIBITa, WUIIOCTPUPYIOMIETO 3aKOH
COXPAaHEHHUS MACChl, CO3/IaHUE MOJIee MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Basxueiilue npeacraBuTe/ I HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciopom — 537I€MEHT U MPOCTOE BEIECTBO.
Haxoxnenue kuciopoga B mpupone, (GpU3MYEecKHe W XUMHUYECKHE CBONCTBa (pEaKIWHM TOPCHHS).
Oxcunpl. Ilpumenenue kucimopona. CrocoObl TMoJlydeHUs Kuciopona B jaboparopud U
npoMeblnieHHOCTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomHas MoAUDUKAIIMS
KHUCJIOPOJIA.

TermnoBoit  >PQeKT XUMHUYECKOH peaklUud, TEPMOXHUMHUYECKHE YpaBHEHUS, OJK30- W
SHIOTEPMUUYECKHE peakUuu. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
saddekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — anemeHT u npocroe BemecTBo. Haxoxenue Bogopoja B npupoje, pU3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI noyuenus. Kuciaotsr u comu.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

Ouznueckue cBoMcTBa BOALI. Boma kak pactBoputenb. PactBopel. HacellieHHble H
HEHACBILICHHbIE PacTBOPbI. PacTBOpMMOCTH BemecTB B BoAe. MaccoBasi 10J1 BELIECTBA B PacTBOPE.
Xummnueckue cBoiictBa Boabl. OcHoBaHus. Ponb pacTBOpOB B MpUPOJE W B KU3HHU YEIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoA. OXpaHa U OUYMCTKA PUPOJIHBIX BOJI.

Knaccudpukanus Heopranmdeckux coenuHeHuit. Oxcunbsl. Krnaccudukamuss — OKcHIOB:
cosieoOpasymomire (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHble) M HecoseoOpasyronme. Homenkiarypa
okcuoB. duznyeckne U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcumaoB.

OcnoBanusa. Knaccudukamnuss ocHoBaHWM: WIENOYM W HEPACTBOPUMBIE  OCHOBAHMSI.
Homenkmarypa ocHoBanuil. ®dusznueckue M XUMHUYECKHE CBOWCTBA OCHOBaHUM. [lomyudeHue
OCHOBAaHMM.

Kucnorsl. Knaccuduxanus xucnor. Homenknatypa kucnor. dusmueckue U XUMHYECKHE
cBoricTBa KUCHoT. P akruBHOcTH MeTamuioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknatypa coseil. @u3nueckue 1 XuMuyeckre cBoicTBa coseil. [lomyuenue coneil.

I'eneTnueckas CBsSI3b MEXKIYy KJIacCaMH HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONpPENENICHUE COJACpKaHUsA KHCIOpPOoJa B BO3JIyXe, IOJydeHUEe, coOupaHue,
pacmo3HaBaHWEe W W3Y4YCHHE CBOWMCTB KHUCIOPOJa, HAOMIOJEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HHKHOBEHHSI M TIPEKpaIleHHs TOopeHHs (Mmoxkapa), O3HAKOMIIEHHE C
oOpasmamMu OKCHJOB U OMHCAaHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, pacCllO3HABAaHUE M H3YUCHHE
CBOHMCTB Bojopoaa (ropeHue), B3ammojelcTBue Bomoponga ¢ okcuaom wenu () (Bo3zmoxkHO
UCIOJIb30BaHNWE BUJECOMATEPHUANOB), HaONMIO/eHHe OOpa3IoB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIeIOBaHHE OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C PA3UYHON PACTBOPUMOCTHIO, PUTOTOBICHUE
pacTBOPOB € OMPEACIEHHON MAcCOBOW JOJIEM pacTBOPEHHOTO BEIECTBA, B3aUMOJIEHCTBUE BOIBI C
MeTa/ulaMu (HaTpUEM M KaJbIieM) (BO3MOXXHO HCITOJIb30BAaHUE BUICOMATEPUATIOB), MCCIEIOBAHUE
0o0pa3IOB HEOPraHWYECKHX BEIIECTB pAa3IUYHBIX KJIACCOB, HAONIOACHHE W3MEHEHUS OKpPACKu
MHIUKAaTOPOB B pacTBOpax KHCIOT M IeJouel, u3ydeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOpOM CEpPHOM KHCJIOTHI, KHCJIOT C METa/UIaMH, pEAKUUN HEeUTpaln3alKH, IOJy4eHUe
HEPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHE OJHOIO METaJlla JPYrUM M3 pacTBOpa COJIM, pEUICHUE
SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHeNume Ki1acChl HEOPraHMYECKUX COCAUHEHUIN.



IMepuonuueckuii 3akoH u Ilepumoauveckass cucreMa XxXumMu4deckux 3jemento JI. H.
MenpeneeBa. CrpoeHune aTomMoB. XHMMHYeCKasd CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHbIEC
peakuun

[TepBbie MOMBITKH KIacCH(UKAIMA XUMUYECKHX d3JIeMEHTOB. [IoHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHbIE METasllbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUIPOKCUIBL.

IIepnonnueckuit 3akoH. [lepuoandeckas cucreMa xumudeckux snemeHTos . M. Menneneesa.
Koportkonepuoanast u jmmaHONIEproaHas Gopmbl [leproanueckoit cHCTEeMbl XUMUYECKUX JICMEHTOB
. N. MenneneeBa. Ilepuonbl u rpynnbl. PU3nUEeCKUid CMBICI MOPAIAKOBOIO HOMEpa, HOMEPOB
[I€PUO/IAa U TPYIIIbI 3JIEMEHTA.

Crpoenue atromoB. CoctaB aroMHbIX sjep. M3otombl. DnexktpoHbl. CTpoeHUE 3JIEKTPOHHBIX
00oJtouek aToMoB TiepBbIX 20 XuMHuUecKux 31eMeHTOB Ilepuoamueckoit cucremsr 1. Y. Menperneesa.
XapakTepucTUuka XUMHUYECKOTO 3JieMeHTa No ero nosoxeHuto B llepuonmueckoit cucreme /[l W.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX JJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIIaM U MEPUOIAM.

3nauenue I[lepumonnueckoro 3akoHa u Ilepuognyeckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB s
pa3BuTHUs Hayku U npakTuku. /. . MenzaeneeB — yu€HbIi U Tpa)kIaHMH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAst U HETIOJISIPHAS) CBSA3h. DIEKTPOOTPUIIATEILHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpolueccsl OKucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHue 0Opa3IoB BEIIECTB METAIUIOB U HEMETAJIOB, B3aMMOJICHCTBUE THIPOKCUIA ITUHKA C
pacTBOpaMH KHCIIOT W IIEJI0oYeH, MPOBEACHUE OMBITOB, MILTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU Pa3I0KEHUs, COSTUHEHHS).

Mesicnpeomemmnie céasu

Peanuzarust MeXIpeIMETHBIX CBsI3el NIPU M3YUYEHUHM XUMUU B 8 KIIACCe OCYIIECTBISIETCS Uepes
WCIIOIB30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATUH, SBISIOIIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmre ecTecTBEeHHO-HAyYHbIE TOHATHSA: HAyYHBIM (akT, TUmore3a, TEOpHs, 3aKOH, aHAIU3,
CUHTE3, KiaccuUKaIus, NePUOIUIHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOICIIUPOBAHNE, U3MEPEHHE,
MO/ICJIb, SIBJICHHE.

®dusuka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaMOaKTUBHOCTh, MOJICKYJA, AMEKTPUUYECKUH 3apsi/l, BEIIECTBO, TeN0, 00BEM, arperaTHOEe COCTOSTHUE
BEIIIECTBA, Ta3, (U3NIECKUE BETNYUHBI, €IUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorust: porocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, rumpochepa, MUHEpalbl, TOPHBIE MOPOJIBI, MOJIE3HBIE HCKOMAEMEbIE,
TOIUUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IITPOI'PAMMBI 110 XUMHMHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE PE3yIbTaThl OCBOSHUS ITPOrPaMMbl OCHOBHOT'O 0011Iero 00pa30BaHuUs JOCTUTAIOTCS
B Xoji¢ OOyYeHUsI XUMUHU B €AMHCTBE y4€OHOW M BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAJAUIIMOHHBIMU POCCHUUCKHMH COLMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH,
NPUHATHIMU B OOLIECTBE IMpaBWJIaMU M HOPMaMu IOBEAEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOII03HAHUs1, CAMOPA3BUTHUS U COLUATHM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE PE3YNIbTAThI OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHHUE OMbITAa JIEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCclie B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJeAWI0, TMOHUMAHHUS 3HAYCHHS XUMHUYECKOM HAyKM B JKM3HM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BJaJETh JOCTOBEpHOW HHQOpMAIME O NEepeIoBBIX AOCTIXKEHUAX U OTKPBITHSIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U
o01ecTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTAaBICHUSI O COLMANbHBIX HOPMax M MpaBWiIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHUKaTHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHOMCCTIEA0OBATENIbCKOM, TBOPYECKOW W JAPYrMX BUJAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpPU BBINOJHEHUM Y4YeOHBIX, [MO3HABaTENbHBIX 3a/ad,
BBITIOTHEHUH XHMHUYECKHUX OKCIEPUMEHTOB, CO3[JaHUU YUeOHBIX TMPOEKTOB, CTPEMIICHUS K
B3aMMOIMOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce A3TOW Y4eOHOH AesITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEICHHE U TIOCTYIKH CBOMX TOBAPHUINEH C MO3WIIMH HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE U XMMUYECKOM PEAKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTaBIISIONIME OCHOBY [IJIi TOHUMAHUS CYIIHOCTH
HAay9HOW KapTUHBI MHpa, TMPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIHI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM Cpe1oi, O POJIM XMMHUH B TO3HAHUHU ITUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HAlpaBlieHHbIE Ha TMOJYYEHHE HOBBIX 3HAaHUM TIO0 XUMUH,
HEOOXOAUMBIE JJII OOBSCHEHHMs] HAONIOJAEMBIX TMPOIECCOB W  SIBJICHUH, ITO3HABATEIIbHOM,
MH(POPMAITMOHHON M YHTATEIbCKOW KYJIBTYPBI, B TOM YHCII€ HAaBBIKOB CaAMOCTOATEIHLHON pabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHON IUTEPATypO, JOCTYIMHBIMH TEXHUYECKUMHU CPEIACTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYeHWI0 M TIO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIIEIOBATEILCKOW JEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBJIEHHOCTH U YPOBHS O0yUYEHUS B HaTbHEHIIIEM;

4) popMHUpPOBaHUSI KYJILTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTHU >XKM3HHU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3[0POBBIO, YCTAHOBKU Ha
3I0pOBBIM 00pa3 KU3HHU, OCO3HAHHE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJISI, HAPKOTHKOB, KYypeHHs), HEOOXOIMMOCTH COOJIIOJICHUs TpaBUl 0€30MacHOCTH TpHU
oOpalleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS



WHTEPEC K MPAKTHUYECKOMY U3YUYEHHUI0 MpodecCcruiil U Tpy/la pa3aIudHOro pojia, YBaXKCHHUE K TPYIY
U pe3yibTaTaM TPYJOBON JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI
0 XUMHUH, OCO3HAHHBINA BBHIOOP MHIWBUIYaTbHOUW TPACKTOPUH MPOJOJDKEHUS 00pa3oBaHUs C YIETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH,
yCHEenHou mpodecCHOHaTbHON JEATeIbHOCTH W PAa3BUTHSA HEOOXOJMMBIX YMEHUH, TOTOBHOCTH
a/IalITUPOBAThCA B MpodeccroHaABHOM cpefie;

6) 3K0JI0rHYecKOro BOCIIMTAHMUSA:

9KOJIOTUYECKH I1IeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJAEC KaK HCTOYHHMKY JKHU3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMS, IMOHMMAaHWE IIEHHOCTH 3JI0POBOTO M 0Oe30macHOro oOpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U TICHXWYECKOMY 3JI0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJICHHST TIpaBUJI O€30MacHOrO MOBEACHUSI MpU paboTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYALUX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IMOJIydaeMble NMPU M3YUYEHUU XUMHH, AJs pElIeHus 3ajad,
CBSA3aHHBIX C OKPYKAIOILIEW NPUPOJHOM CPENOH, IS IOBBIIIEHNUS YPOBHS HDKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHUS TJIOOAIBHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM M IMyTeH MX PEIICHUs MOCPEICTBOM
METOJI0B XMMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe wMmeTampeaMETHBIX PE3yJAbTATOB BBIICISAIOT 3HAYUMBIC JUIS  (DOPMHUPOBAHHS
MHUPOBO33PEHHUs OOIeHAyYHbIe MOHATHS (3aKOH, TEOpHs, NPHUHIMI, THUMOoTe3a, (akT, cucrema,
MPOLIECC, IKCIEPUMEHT M JAPYyroe.), KOTOpbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeAMETax U TO3BOJIAIOT Ha OCHOBE 3HAHHMKM W3 ATUX MPEAMETOB (DOPMUPOBATH MpEACTaBICHUE O
LEJIOCTHOW HAyYHOM KapTHHE MHpa, W YHUBEpCaJIbHbIE YydeOHbIE MACHCTBUA (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PpETYISTHBHBIC), KOTOphle oOecrneunBaroT (OpMHpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITETFHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JAEesITENEHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS

Ba3oBble JJoruueckue JaeicTBU

YMEHUSI UCIOJIb30BAaTh MPUEMBI JOTUYECKOIO MBIIUIEHUS MPU OCBOCHHUM 3HAHWM: PACKPHIBATH
CMBIC]T XUMHUYECKUX MOHATHM (BBIIEIATh UX XapaKTEpHbIC NMPU3HAKU, YCTAHABIUBATH B3aHUMOCBS3b C
IPYTUMU TIOHSTHSIMH), UCIIOJB30BATh TOHSITHS Il OOBSCHEHHUS OTIEIbHBIX (DaKTOB W SIBJICHUH,
BBIOMPATh OCHOBAaHUS W KPUTEPUHU ISl KIACCU(DUKAIMKM XUMHYECKUX BEIIECTB U XUMHUYECKUX
peaxiuii, ycTaHaBIUBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3M MEXKIY OOBEKTAMH H3Y4YECHHS, CTPOHTH
JIOTUYECKHE paccyXkIeHus (WHIYKTUBHBIC, ACAyKTHBHBIC, IO AaHAJIOTHHU), JAeNaTh BBIBOABI H
3aKJIIOUCHUS;

yMEHHE TPUMEHSTh B TMPOIECCe IMO3HAHMS TOHATHS (NPEAMETHBIE M METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHUH, NPeoOpa3OBLIBATh ITUPOKO
MPUMEHSAEMbIE B XUMHUHU MOJICJIbHBIE TPEICTABICHUS — XUMHUYECKMM 3HAK (CHMBOJI 3JIEMEHTA),
XuMudecKkas popMyia U ypaBHEHHE XUMHUYECKON PEAKIMU — MIPH PEIICHUU yueOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM JTHUX MOJIEIBHBIX TMPEACTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECCTBEHHBIE
MPU3HAKUA U3Y9aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEIACTBEHHBIE CBS3M U MPOTUBOPEUHS B H3Y4YaeMBIX MpoIEeccax M
SIBIICHHSX.

Ba3oBble uccienoBarejabLcKue NeicTBUA .

YMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXE B
KauecTBE OCHOBBI JUIsi (DOPMHpPOBAHHS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;



MpUOOpETEeHUEe OMbITa [0 TUIAHUPOBAHUIO, OpPraHM3allMM U IPOBEICHUIO YYEHUYECKHX
HKCIEPUMEHTOB, yMEHHE HaOII0aTh 3a XOJIOM IPOIECcca, CAMOCTOSTENbHO INPOTHO3UPOBATH €ro
pe3yabTar, (opMyaHpoBaTh OOOOIIEHHS W BBIBOABI 10 pE3ylbTaTaM IMPOBEIEHHOTO OIBITA,
UCCIIETOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHAJIU3UPOBATH M HMHTEPIPETUPOBATH MH(POPMALUIO PA3IUYHBIX BHUJOB H
dopM TmpencTaBieHHs, MOMYyYaeMyI0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJSApHAs JHUTEparypa
XUMHUYECKOTO COJIepKaHMsI, CIPAaBOYHbIE MOcoOUs, pecypchl VMHTepHEeTa), KpUTUYECKH OLICHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABl M 3alpOChl NMPH MOUCKE M O0TOOpe MHGpOpMalUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMMBIX JUIS BBIMOJIHEHHUS y4eOHBIX M TO3HABATEIBHBIX 33734
onpeAenéHHOro TUIA, NpUOOpeTeHHe omnblTa B 00JaCTH  HCIOJIB30BaHHUS HMH(OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYpOW aKTHBHOTO HCIOJB30BAHUSA Pa3IMYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeAcTaBICHUsT UH(GOpMAIHN
¥ WUIIOCTPUPOBATh peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (opmamu
rpauKy 1 UX KOMOMHAITUSIMU,

YMEHHE UCIOIb30BaTh M AaHAIM3HPOBATH B IMIpollecce Yy4eOHOW U HCCIeI0BaTeIbCKOU
JESITeTbHOCTH MH()OPMAIMIO O BIMSHUU HMPOMBIIIICHHOCTH, CEIbCKOTO XO3SCTBAa U TPAHCIOPTA Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3a7laBaTh BONPOCH! (B X0j€ Juaiora v (W) JUCKYCCHM) MO CYIIECTBY 0OCYyKaaeMoil
TeMBI, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMOIHEHUS MPEASIOKEHHOM 3a/1a4u;

YMEHHS TPEJCTABIATh MOIY4YEHHbIE PE3YyJbTaThl MO3HABATEIbHON AEATEIbHOCTH B YCTHBIX
MHCbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTAIUI0 Pe3YyIbTAaTOB BBITOJIHEHUS XUMUYECKOTO 3KCIEPUMEHTA
(;mabopaTopHOro omsbiTa, Ja00OpaTOpHOl pabOTHI MO HCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4€OHOIO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HAaBaTEIbHOW U
HCCIIEI0BATENIbCKON /IEATEIbHOCTH MPHU PELICHUH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBaHUS MO3ULUI (00CYyX/IeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUM, ONpENIETICHUEe KPUTEPUEB IO OLIEHKE KAayeCTBA BHIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBHA:

YMEHHE CaMOCTOSITEIBHO ONPEAENATh LENU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISATH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESTENbHOCTh, BBIOMpATh Hauboisee
s dexTuBHBIE CITOCOOBI pelieHusT Y4eOHbIX W MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTABIISIThH
WM KOPPEKTUPOBATh MPEJIOKEHHBIM aNrOpUTM JEUCTBUI TMpU BBINOIHEHUU 3aJaHUNl C Yy4ETOM
MOJIy4YeHUsI HOBBIX 3HAHMA 00 W3y4yaeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUsAX, OIICHUBATH
COOTBETCTBHE IMOJIYUEHHOTO Pe3yJibTaTa 3asiBICHHOMN L€JH, YMEHUE HCIIOJIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHH.

NPEJIMETHBIE PE3YJIbTATHBI

B cocraBe nmpeaMETHBIX ~pe3yNbTaTOB IO OCBOCHHIO  00S3aTENLHOTO  COJEpIKaHU,
YCTAaHOBJICHHOTO  JaHHOW  (emepasibHOM  pabodeid  MpPOrpaMMOM,  BBIIEISIOT:  OCBOCHHBIC
0Oy4alolMMUCS HayuyHbl€ 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH, crienududeckue i NpeaMeTHON
obmact «XuUMHUS», BUIBl JEATETBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEepPIpETaIHH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.



K koH1y 00y4yenus B 8 kiacce npeaMeTHbIEe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IOHATHUW: aTOM, MOJIEKYJa, XWMHYECKHUI
3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECHh (OAHOPOJHAs M HEOAHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJbHAsl aTOMHAasi M MOJIEKYJSpHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MAaccoBasi A0S XMMHUYECKOIO 3JIEMEHTa B COCAMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBaHME, COJIb, AJIEKTPOOTPHIATEIBHOCTD, CTEIIEHb OKUCIICHUS,
XUMUAYECKass peaKlus, KIaCCU(PHUKAIM pEaKIUid: pPEaKUUd COCIMHEHHS, pPEeaKIuu
pa3ioKeHUs, PeaKuu 3aMeIleHUs, peakiuu OOMeHa, 3K30- U IHIOTEPMUUYECKHE PEeaKIuu,
TerioBoM 3¢ (deKT peakuuu, sIPO aroma, 3JIEKTPOHHBIN CIIOH aToMa, aTOMHas OpOUTAlb,
paguyc aToMa, XMMHUYECKas CBS3b, IOJIIPHAs W HEIOJSAPHAas KOBAJICHTHAsl CBA3b, MOHHAsA
CBsI3b, HOH, KATHOH, aHHOH, pacTBOP, MaccoBas J10J BELECTBA (MPOLIEHTHAsI KOHLEHTPAaL1s)
B pacTBODE;

WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMUYECKUX MOHATUM U TPUMEHSTh 3TH MTOHSATHUS
IIPY ONKMCAHUM BEIIECTB U UX MPEBPAICHUM;

HCIO0JIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISl COCTaBJICHUsI (POPMYN BELIECTB M YpPaBHEHMM
XUMHUYECKUX PEAKIUM;

OIPENeNIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEIEHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPUHAIJICKHOCTh BEIIECTB K
OTpeIeNIEHHOMY KJIACCY COSAMHEHUH 10 (GopMyiiaM, BUI XUMHYECKON CBSI3U (KOBAJICHTHAS U
WOHHAs1) B HEOPTaHUYECKUX COCTMHECHHUSIX;

packpeiBaTh cmbici Ilepuonnueckoro 3akona JI. M. MenneneeBa: neMOHCTpUPOBATH
[IOHUMAaHHE IEPUOJANYECKON 3aBUCHMOCTHM CBOMCTB XHUMHYECKHMX OJJIEMEHTOB OT HX
nojoxenus B [lepruoanueckoit cucreme, 3aKOHOB COXPAaHEHUsI MAcChl BEIIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUsI, 3aKOHa ABOTaipo;

OMKCHIBATh U XapaKkTepu3oBaTh Tabmuunyto popmy [leproandeckoil cuCTEMbl XUMUYECKUX
AJIIEMEHTOB: Pa3INuaTh MOHITHS «TJIaBHAs MOATpyma (A-Tpymma)» U «10004YHast MOArpyIa
(b-rpynma)», Manbeie U OOJBIINE TIEPUOJIBI, COOTHOCUTh 0003HAUEHMUSI, KOTOPhIE UMEIOTCS B
tabmuue «llepuoguueckass cucrema xumudeckux osnemeHtoB J[. WM. MenneneeBay c
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI ATOMOB XMMHYECKUX JIEMEHTOB (COCTaB U 3aps]l
A7pa, 00Iee YUCIIO HIEKTPOHOB U PACHIPEeNIEHHE UX MO AIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUIIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWMYECKHE BEIECTBA, XHUMHUYECKUE
peakiuu (Mo YMCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY YD (DEKTY);
XapaKTepu30BaTh (OMHUCHIBAThH) OOIIME XMMHUECKHUE CBOWCTBA BEIIECTB PAa3IUYHBIX KIACCOB,
MOJTBEPKJIasi OMUCAHHE TMPUMEpPAMH MOJEKYJIAPHBIX YPaBHEHUHM COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

IIPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTHM OT HMX Kadye€CTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B PA3JIMYHBIX YCIOBUSX;

BBIYHUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJIEO
XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIUHEHHUsI, MacCOBYIO JIONIO BEIIeCTBa B PacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKInH;

IIPUMEHATh OCHOBHBIE OINEPALlMM MBICIUTEIBHON JEATEIbHOCTH — aHalIW3 M CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTU3alUl0, KIACCU(UKAINIO, BBISBICHHUE MPHUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI HM3Y4YEHUs CBOWMCTB BEIIECTB M XHMHUYECKUX PEaKLUU,



€CTECTBEHHO-HAYYHbIE METOJbl IO3HaHUS — HAOIIOJeHHe, HU3MEpPEHUE, MOJCIUPOBAHUE,
SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN );

e cjenoBaTh  MpaBUiaM  TOJb30BAaHUS  XUMHUYECKOM  MOCynoii ©  1abOpaTOpHBIM
o0opymoBaHWEM, a TakKe TpaBUiaM OOpaIlCHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBIMOJHEHUIO J1a00paTOPHBIX XMMHMYECKUX OMBITOB MO MOJIYYEHUIO U
cOOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPO/Ia), IPUTOTOBIEHUIO PACTBOPOB C
ONpPEeACIEHHON MAacCOBOM JOJIEM pPACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W IPOBOJUTH
XUMHYECKHE IKCTIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C MOMOIIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaIeHH, METHIIOPAHX U IPYTHE).

OcHoBHbBIE BHU/bI JCATCJIbHOCTH YIAIIIUXCH HA YPOKE

Ha ypoxax xumuu yvamuecs MOTyT 3aHUMAaTbCsl pa3JIMYHBIMU BUJIAMH JI€ATEIbHOCTH, KOTOPbIE
CIIOCOOCTBYIOT YCBOGHHIO MaTepuaja M Pa3BUTHIO HAyYHOIO MbIIUICHUS. BOT OCHOBHBIE BHIBI
JEeSITEIbHOCTHU

1. Caymanue u BocnpusiTHe MH(OPMALUM. YdYaliuecs CIyMIAT OOBSICHEHUS YUYMTEIs,
BOCIPUHHMAIOT HOBBIE TEMbI U KOHIIETIINH, 33JJal0T BOIIPOCHI.

2. PaGora ¢ yyeOHMKAMM M JAPYTMMH HCTOYHHKaMH. UreHue yueOHOro Marepuaia,
M3y4eHHE CIIPABOYHBIX M3/aHUI M HAYYHBIX CTAaTeH JUIsl yIrITyOJIeHHs 3HAHUH 110 TeMe.

3. IpakTuyeckue 3ansaTusi. IIpoBeneHue 1aGOpaTOpHBIX PabOT M SKCIEPUMEHTOB, IJe
y4aliecs: MOI'yT Ha MPaKTUKE MPOBEPUTh XMMHUECKHE 3aKOHbBI U TEOPHUH.

4. Ilpob6nemHoe pemenme. PenieHune 3agad M pacyeToB, KOTOPHIE MOMOTAKOT MPUMEHSTH
TEOPETUYECKHE 3HAHUS K MPAKTUYECKUM CUTYaIUSIM.

5. I'pynnoBbie npoeKkThl U 00cyx1eHusa. Pabota B ManbIX rpymnmnax, o0CyXIe€HHe BOIPOCOB,
00OMEH MHEHMSIMH 110 XUMUYECKUM SIBJICHUSIM U SKCIIEPUMEHTAM.

6. IlonroroBka U mpoBeaeHne npeseHTanui. [loaroroBka U npeacraBaeHue NPOEKTOB WU
JIOKJIaJIOB MO BBIOpaHHBIM TE€MaM, YTO pa3BUBAE€T HAaBBIKM IyOJIMYHOTO BBICTYIUIEHHS M PaldOTHI ¢
uHpopManuen.

7. Hcnouab3oBaHue  TexHoaoru. [IpuMeHEeHHE  KOMIBIOTEPHBIX  CHUMYJISATOPOB,
BUJIEOMATEPHAJIOB U IPYTHX LU(PPOBBIX PECYpPCOB ISl MILTFOCTPAIMK XUMUYECKUX SBJICHHM.

8. IlpoBenenme wucciaegoBanmii. CamMOCTOSATEIBPHOE WM TPYNIIOBOE HUCCIEIOBAHUE
OIpEeAEIEHHBIX XUMUUECKHX SBJIEHUH, YTO pa3BUBAET KPUTUUECKOE MBILUIEHUE U UCCIIEA0BATEIbCKIE
HaBBIKU.

9. Peduiexcusi 1 caMOOLeHKAa. YUYCHUKH aHAIM3UPYIOT CBOM mporecc 00yueHHsl, BBISBISIOT
ci1abble U CHIIbHBIE CTOPOHBIL, CTaBAT LIENH JJIs JalbHEHIIIET0 pa3BUTHUS.

OTH BUJIBI JIEATEIBHOCTH MOMOTAIOT YYallMMCSl aKTMBHO y4acTBOBaTh B y4eOHOM Ipoliecce,
nenas ero 6osee HHTEPECHBIM U () (PEKTUBHBIM.

Opranu3zanusi NPOEKTHON M UCCJIEI0BATEIbCKOM 1eATeIbHOCTH Y4AIUXCH

[TpoexTHas uccnenoBaTeNbCKas AEATEIBHOCTD yUallluXcs NIPONKUcaHa B cTaHAapTe 00pa30BaHUsL.
IIporpamMmsbl BCEX IIKOJIBHBIX IIPEAMETOB OPUEHTUPOBAHBI HA JAHHBIM BUI ACATENBHOCTH. IIpoekTHas
JESTeIbHOCTh YYalIUXCsl CTAHOBUTCS Bce OoJiee akTyalbHOH B coBpeMeHHOH mnenaroruke. M ato He
Clly4aifHO, BeZlb UMEHHO B TPOIIECCEe MPABUIBHON CaMOCTOSATEIbHOM pabOThl HAJl CO3/1aHUEM TIPOCKTA
Jdydme Bcero (QGopMmupyercs KyJlbTypa YMCTBEHHOIO Tpyda YYEHMKOB. A  IOBCEMECTHas
KOMIIBIOTEPHU3AIHS ITO3BOJISIET KAKIOMY YUUTEN0 0ojiee TBOPUYECKH MOAXOIUTh K pa3pabOTKe CBOMX



YPOKOB, a Takxke cienaTb 0Opa3oBaTeNbHBIA mporecc Oojiee HWHTEPECHBIM, Pa3HOOOPAa3HBIM U
COBPEMEHHBIM.

NHcTpyMeHTOM  JOCTHKEHUS IUJIAHUPYEMBIX JIMYHOCTHBIX, METANpPEeIMETHBIX U IPEIMETHBIX
pE3yNbTATOB SIBISIIOTCS YHUBEpCAJbHbIE y4ueOHble NeicTBUS. D(PPEKTUBHBIM METOIOM CHCTEMHO-
JESTEIbHOCTHOTO NIOJIXO/a SIBJIAETCS IPOEKTHAs JAESITEbHOCTD.

[IpoekTHas eATeNbHOCTh SBISETCS YaCThIO CAMOCTOSITENIbHOM paboThl yyamuxcs. KauecTtBeHHO
BBITIIOJTHEHHBIN MTPOEKT — 3TO MO3TAIIHOE INIAHUPOBAHUE CBOUX JIEHCTBUM, OTCIEKUBAHUE PE3YJIbTATOB
cBoeil paboThl. [IpoekT — BpeMeHHas LieJeHanpaBieHHas AeATeIbHOCTh Ha MOJyYeHHUE YHUKAIBHOTO
pe3yJibTaTa .

[lenb MOPOEKTHO-UCCIEIOBATEIBCKOM JEATEIbHOCTH ydalmuxcsi B pamkax HOBbix PI'OC:
(dhopMUpOBaHHE YHUBEPCATBHBIX YUYCOHBIX NCHCTBHM. VCONbp30BaHUE MPOCKTHO-HCCIEI0BATEIBCKON
JEeSTeIbHOCTH Ha YpPOKaXx M BO BHEYPOUHOW JEATEIBHOCTU SIBISIETCA CPEACTBOM (OPMUPOBAHUS
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI, KOTOPBIE B CBOIO OUEPE/Ib:

e 00ecrneynBaroT y4yaleMycsi BO3MOKHOCTh CAMOCTOSATEIBHO OCYIIECTBISTh ACITEIbHOCTD YUeHUS,

® CTaBUTh YyYeOHBIC MM, WCKAaTh M HCIIOJIb30BaTh HEOOXOIUMBIC CpPEICTBA M CIOCOOBI WX
JOCTHOKCHHUS,

® yMeTbh KOHTPOJUPOBATH U OLIEHUBATh YUEOHYIO AESITEILHOCTD U €€ Pe3yNIbTaThl;

® CO3JAIOT YCJOBHS Pa3BUTHUS JMYHOCTH U €€ CaMOpeau3allid Ha OCHOBE «YMEHHSI YUYUTHCA» U
COTPYIHHUYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThCs

e o0ecrneynBaeT JUYHOCTA TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BAaHUIO, BHICOKYIO COLUATBHYIO H
npodeccnoHanbHYI0 MOOMIBHOCTB;

e 00ecCreynBaroT YCIENTHOE YCBOCHNUE 3HAaHUM, YMEHHUI U HaBBIKOB,;

(dhopmMupoBaHHE KapTHUHBI MUPA, KOMIIETEHTHOCTEHN B JTFO00M MpeaMeTHOM 001acTH MO3HAHUS.
K Ba)KHBIM MONOKHUTENBHBIM (DAKTOpPaM MPOESKTHON AESITETbHOCTA OTHOCSTCS:

e [IOBBIIECHUE MOTUBALIUY YYaIUXCS IIPU PELLICHUU 3a/1a4;

® pa3BUTHE TBOPYECKUX CIIOCOOHOCTEN;

® CMEIICHME AKI[EHTa OT MHCTPYMEHTAIBHOI'O TI0/IX0/1a B PEIICHUH 33]1a4 K TEXHOJIOTUYECKOMY;

e (opmupoBaHUE UyBCTBA OTBETCTBEHHOCTH;

® CO3JaHME YCIOBHUH JJI1 OTHOIICHUN COTPYAHUYECTBA MEXKAY YUUTEIIEM U YHAIIUMCS .

OcHOBHOM NpUHIMI pabOTBl B  YCIOBUSAX IPOEKTHOW JIEATENBHOCTH —  OIepeKarolee

CaMOCTOSITENTbHOE 03HAKOMJICHUE IIKOJbHUKOB C YYEOHBIM MaTepUajoM U KOJUIEKTUBHOE 00CYXKIeHHE
Ha ypOKax MOJYYEHHBIX PE3YIbTAaTOB, KOTOPhIE OhOPMIIIOTCS B BUIE ONpEelieHni U TeopeM. B aTom
Cilydae ypoK TMOJTHOCTBIO yTpauyMBaeT CBOM TPAJAWIIMOHHBIC OCHOBAHUS U CTAHOBUTCS HOBOU (hopmoit
OOIICHHSI YIUTENS M YYalUXCs B IJIaHe MMPOU3BOJICTBA HOBOTO Il YUEHUKOB 3HAHUS.

Tunel 3aanmii, TpeayIaraeMbIX YUeHHUKaM B X0JI€ POEKTa:

® TpaKTUYECKHE 3aJaHus (M3MEpPEHHs, 4YepYCHHS C IIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB,
paspe3aHusi, crubaHusi, pUCOBaHUS U Jp.)

® [IPaKTUYECKHE 3aJ[audl — 33/1a4M MIPUKIAHOTO XapaKTepa;

e TpOOJEMHBIE BOIMPOCH, OPHEHTHUPOBAaHHbIE Ha (DOPMUPOBAHWE YMEHHH BBIIBUTATH THIIOTE3HI,
O0OBACHATH (haKThl, 000CHOBBIBAThH BHIBOJIBI;

® TEOpPEeTUYECKHE 33/1aHUS HAa TIOUCK M KOHCIIEKTHPOBaHHE MH(pOpMalLNK, ee aHainu3, 0000IIeHne u
T.IL;

® 3371241 - COBOKYITHOCTb 33/IaHHMI Ha UCIIOJIb30BaHUE OOIMINX ISl HUX TEOPETHYECKUX CBEICHH.

OcCHOBHBIE 3TaIlbl OPraHU3aLUU IPOEKTHOMN NEATEIBHOCTH YJalUXcs
1. TloaroToBKa K BBIMOJIHEHUIO TIPOoeKTa ((hOopMHUpOBAHUE TPYII, Bblada 3agaHuii. BeIOop TemMbI
U LeJed MPOeKTa; OMpeAeNieHUE KOJIMYECTBA YYACTHHKOB MPOEKTa). YUariuecs OOCYXTaroT



TEMy C Yy4uTeleM, IMOJy4aloT MpH HEOOXOAMMOCTH JONOJHHUTENbHYIO HH(OpMAIHIO,
YCTAHABJIMBAIOT LEJIH: YYUTENb 3HAKOMHUT YYAIUXCS C CYTBIO IIPOEKTHOM IESTEIBHOCTH,
MOTUBHPYET y4alllMXCsl, IOMOTaeT B IOCTAHOBKE LICIICH.

2. IlnanumpoBaHue paboTel  (pacmpeneracHue  OOS3aHHOCTEH,  OMNpEACICHHE  BPEMEHHU

WHIUBUAYAIbHONH pabotel). OmpeneneHue WCTOYHUKOB HHPOPMAIMK; TUIAHUPOBAHUE
croco0oB cOopa W aHanu3a HHPOPMALHMH, IUIAHUPOBAHHE HWTOTOBOTO MPOAyKTa ((popMbl
MIPEJICTaBJICHHSI PE3YJIbTaTa): BBITYCK ra3eThl, YCTHHIM OTYET C JEMOHCTPALMEH MaTepUaoB U
JPYTUX; YCTAaHOBJICHHE KPUTEPUEB OLIEHKH PE3yIbTaTOB; pacipeaeiaeHe o0sa3aHHOCTEH cpenn
YJICHOB KOMAaHJbl: Y4YalllMecs BbIpa0aTHIBAIOT IUIAH JCHCTBUI; YUWUTENbh NpeiaracT WJCH,
BBICKA3bIBACT MPEANOI0KEHUS, OMPEIEsIeT CPOKH paOOTHI.

3. HccienoBaHue: ydJammecs OCYHIECTBISIIOT MOWCK, OTOOp M aHaIM3 HYXKHOW HMH(MOpMAINH;

HKCHEPUMEHTHUPYIOT, HAXOIAT IMYTH PELICHUs] BO3ZHUKAIOIIUX Po0IeM, OTKPHIBAIOT HOBBIE IS
ceOst 3HAHUSI, YYUTETh KOPPEKTUPYET XOJ BBITIOTHEHUS paOOTHI.

4. OO0o0menne pe3yIbTaTOB: yyaliuecs: 0000IA0T MOIYYeHHYI0 HH(pOpMaIHio, GOpMyIUpyIOT

BBIBOJIbI U 0OPMIISIIOT MaTepual JUisi TPYIIIOBON MPE3EHTALUH.

5. Hpe3eHTamm (OT‘IeT KaXX 01 rpyimbl WKW YUYCHHUKA OCYHICCTBIIACTCA II0 OKOHYAHUH

IIPOEKTA).

6. Ouemca pPe3yJIbTaTOB HpOGKTHOﬁ JOCATCIbHOCTH U NOABEACHUC HUTOI'OB. Ka)KI[bIﬁ YUYCHHUK

OLICHHMBAET XOJl U Pe3y/lbTaT COOCTBEHHOM NEATENILHOCTH B IpyIIe, Kaxjaas pabodas rpymmna
OLICHUBAET JEATEIbHOCTh CBOUX YYAaCTHUKOB, YYHMTEIb OLEHHBAET JESITEIbHOCTb KaKIOTO
YU€HHUKa, TOIBOJAUT UTOTY IPOBEACHHON yJalluMHCs paboThl, OTMEYAET YCIEXU KaX 0T 0.

BbINyCKHUK HAYYUTCS:

IUIAHUPOBATh M BBIMIOJHATH y4eOHOE HUCCIEeOBaHHE M Y4eOHBIM MPOEKT, WCIONB3YysS MOJENH,
METO/IbI U TIPHEMBI, aJIEKBaTHBIE HCCIIEAYEMOI Tpodieme;

BBIOMPATh M MCIOJIB30BATh METOIbI, PEICBAHTHBIE paccMaTpuBaeMou mpodieme;

pacrmo3HaBaTh U CTaBUTh BOIPOCHI, OTBETHl HA KOTOPHIE MOTYT OBITH MOJIYyUEHBI TyTEM HAyYHOTO
WCCIIeIOBaHMs, OTOMPATh aJeKBAaTHBIE METOJIbI MCCIEA0BaHUA, (DOPMYIHUPOBATH BHITEKAIOIINE U3
Huccije10BaHuA BbIBO/bI,

UCIONIb30BaTh TaKHE€ MaTeMaTUYeCKHE METOJbl M TpPHUEMBbI, Kak aOCTpakius W Haean3alus,
JI0Ka3aTeNIbCTBO, J0Ka3aTeIbCTBO OT MIPOTUBHOIO, JOKA3aTEIbCTBO MO aHAJIOTUH, OIIPOBEPKEHUE,
KOHTpIIpUMEP, HHIAYKTUBHBIE U JOEIYKTHBHBIE pPAcCCyXICHUS, IMOCTPOCHHE U UCIIOIHEHUE
AIITOPUTMA;

HCIIOJIB30BaTh TaKUE€ CCTCCTBCHHOHAYYHBLIC MCTOABLI W IIPHUEMBI, KaK Ha6J'IIOJIGHI/Ie, IIOCTaHOBKa
MPOOJIEMBI, BBIABUKEHHE «XOPOLIEH TMIIOTE3bI», HKCIEPUMEHT, MOJIETUPOBAHUE, TEOPETUUYECKOE
000CHOBaHUE, YCTAaHOBIIEHUE TPAHUI] IPUMEHUMOCTH MOJIEIIN/TEOPUH;

HCIIOJIB30BaTh HCEKOTOPBIE METOJAbI IMOJIYYCHUA 3H3HHI>1, XapaKTEPHbIC I COLUAJIBHBIX H
HMCTOPUYECKUX HAYK: MOCTAaHOBKA MPOOJIEMBI, OMPOCHI, OMKUCAaHUE, OOBSICHEHUE, MCIOJb30BaHUE
CTaTHUCTUYECKUX JAHHBIX, UHTEPIpETaIus (PaKkToB;

SICHO, JIOTUYHO H TOYHO H3Jaratb CBOIO TOYKY 3pPCHUS, HCIIOJIB30BAaTh A3BIKOBBIC CPEACTBA,
aJZIeKBaTHBIEC 00CYXKTaeMoil mpobiieme;

oTnu4aTh (PaKThl OT CYXKICHHA, MHEHUW U OIEHOK, KPUTUYECKH OTHOCUTBHCS K CYXKICHUSM,
MHEHUAM, OLICHKaM, pEKOHCTPYUPOBATh UX OCHOBAHUS;

BUACTH WU KOMMCHTHPOBATH CBA3b HAYYHOTO 3HAHUSA W HCHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYKJICHUH IIPU NIOJIy4EHUH, PACIIPOCTPAHEHUH U IPUMEHEHNUN HAy4YHOI'O 3HAHUS.

Bbll’lyCKHuK noJyuum 603MOHCHOCHb HAYUUMBCA:

CaAmocmosmeilbHo S‘ClayMblGaI’lflb, nianupoeamsv U 6blNOJIHAMb yll€6l-l0€ ucczzedoeanue, y’{€6Hbl12 u
COb;uaﬂbelIZ npoekm,

ucnojibzoeanibv 0026101(‘)/’, ozapeHue, URmyuyuro,



UCNONBL306AMb  HEeKOmMOopble MemoObl NOJAVYeHUs 3HAHUU, XApAaKmepHvle O COYUAIbHBIX U
UCTNOPUHECKUX HAYK. AHKEMUPOBanue, MOOeIUuposanie, NOUCK UCMOPUYECKUX 00pa3Y08;
UCNONBL306AMb  HEKOMOpble  Npuemvbl  XYOONCeCMBEHHO20  NO3HAHUS — MUpA:  Yel0CHmHOe
omobOpadiceHue Mupa, 00pA3ZHOCMb, XYOOICECMBEHHBIU BbLIMbICEN, OpP2AHUYeCcKoe eOUHCMBO
0bwe20, 0cobOeHH020 (MUNUYHO20) U eOUHUYHO2O0, OPUSUHATILHOCTIb,

YeneHanpasienHo U OCO3HAHHO PA38UBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, 0C8AUBAMb
HOBble S3bIK08ble CPeOCmBa;

0CO3HABAMb CB0I0 OMBENMCMEEHHOCMb 3 00CMOBEPHOCMb NOJYYEHHbIX 3HAHUL, 34 KA4ecmeo
8bINOJIHEHHO20 NPOEKMA.



TEMATHYECKOE IINTAHUPOBAHUE

HeaeBoii mpuoputrer Ha ypoBHe OOQO: co3maHue OJAroNpUATHBIX YCIOBUH JUIsl Pa3BUTHS
COLIMAJIbHO 3HAYUMBIX OTHOIICHUH IIKOJIBHUKOB U, MPEXK/IE BCEr0, IEHHOCTHBIX OTHOILICHUN:

1.
2.

10.

K C€MbE€ KaK INIaBHOM OMOpPE B )KU3HU YEJIOBEKA U UCTOUYHHUKY €0 CUaCThs;

K Tpydy Kak OCHOBHOMY CHOCOOY JOCTHXKCHMS >KW3HEHHOTO OJaromojydusi 4ejJoBeKa,
3aJI0Ty €r0 YCHEUIHOro Npo(ecCHOHAIBHOIO CaMOOIIPEIEJIEHUS U OLLYILEHUS! YBEPEHHOCTH
B 3aBTpAlIHEM JTHC,

K CBOEMY OTE€YecTBY, CBOEH Mayioll u Oonbliol PoauHe kak MecTy, B KOTOPOM YEJIOBEK
BBIPOC U TIO3HAJI IIEPBBIE PAJOCTH U HEYJaul, KOTOpas 3aBelllaHa eMy MPeaKaMu U KOTOPYIO
HYXHO o0eperars;

K TpUpOJie KAaK HCTOYHMKY >KM3HM Ha 3€MJle, OCHOBE CaMOI0 €€ CYILEeCTBOBaHUS,
HYKJaroleics B 3aIlIUTe U MOCTOSIHHOM BHUMAHHM CO CTOPOHBI YEJIOBEKa;

K MUPY Kak IJIaBHOMY IPUHIUILY YEIOBEYECKOTO OOILEKUTHS, YCIOBUIO KPENKON PYXKOBbI,
HQJIQXKMBAHUIO OTHOLIEHMH C KojuleraMd 1o pabore B OyaymieM U CO3JaHHUIO
0JIaroNpUsTHOIO MUKPOKJIMMAaTa B CBOEH COOCTBEHHOM CEMbE;

K 3HaHUSM KaK MHTEJUIEKTyaJlbHOMY pecypcy, oOecrneunBaroiemMy Oyayliee yenoBeka, Kak
pe3yabTaTy KPOIOTIUBOIO, HO YBIEKATEIbHOIO y4EOHOIO TPYAa;

K KyJIbType Kak JyXOBHOMY OorarctBy oOIIecTBa U BaXKHOMY YCJIOBMIO OLIYIIECHUS
YCJIIOBCKOM IIOJIHOTBI HpO)KPIBaeMOfI JKM3HHM, KOTOpOC AaroT CMYy 4YTCHHC, MY3bIKa,
HCKYCCTBO, T€ATpP, TBOPUECKOE CAMOBBIPAKEHUE;

K 3JOPOBBIO KaK 3aJI0Ty [[OHFOﬁ 1 aKTUBHOM KU3HHU YCJIOBCKA, €ro Xopouwero HaCTpocCHusd 1u
ONTUMHUCTUYHOTO B3IJIS1a HA MUD;

K OKpYXaroIMM JIOAsM Kak Oe3yCIOBHOH M abCONIOTHOM LEHHOCTH, KaK PaBHOIPABHBIM
COLIMAJIBHBIM TapTHEPaM, C KOTOPBIMH HEOOXOJMMO BBICTpauBaTh J100poXKenaTelbHble U
B3aUMOIOJICPKUBAIOIINE  OTHOLICHMsS, [JAalOIlMe 4YeJIOBEKY pPaJocTb OOLIEHHA U
MO3BOJISIOIINE U30eraTh YyBCTBA OJIMHOUYECTBA;

K caMuM ce0e Kak XO03si€BaM CBOEH  CyapObl, CAMOOIpPENENAIOIUMCI U
caMOpeaTU3yIOLIMMCS JTUYHOCTSIM, OTBEYAIOIIUM 3a CBO€ COOCTBEHHOE Oy Tyliee.

TEMATHUYECKOE IINTAHUPOBAHHUE

n/

KosmuecTBo yacos JJIeKTPOHHbIE
HaunmeHnoBanue
(uu¢posbIe)
pa3zejioB M TeM Bcer | KoHTpoubH IIpakTHyeck
oOpa3oBaTe/ibHbIEC
nporpamMmMsbl 0 ble padoThI ue padoTsl
pecypcnbl

Pasznea 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUSA

XUMUS — BaKHas

00J1aCThb
bubmuoreka [JOK
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPaKTHYECKOU 7c
OEATECIBbHOCTHU -
yeJI0BEKA
1.2 BemectBa n 15 1 bu6mmoreka [IOK



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

XUMHUYCCKHUEC
peakiuu

https://m.edsoo0.ru/7f4183
7c

Uroro no pazneny

20

Pa3nea 2. BaikHelimme npeacTaBu

TCJIN HEOPraHU4Y€CKUX BEUICCTB

Bo3znyx.
Kic1ono bu6mmoreka [JOK

2.1 PO 6 1 https://m.edso00.ru/7f4183
[Tousitue 00 7c
oKcHIax o
Bonopoa.Ilonsitue bubmuoreka [JOK

2.2 0 KHCJIOTax U 8 1 https://m.edso00.ru/7f4183
COJIAX 7c
Bopa. PactBopsi. bu6mmoreka [IOK

2.3 ITousitue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHUSX 7c
OCHOBHBIE KJIACChI bu6mmoreka [IOK

2.4 HEOPTraHUYECKHUX 11 1 1 https://m.edsoo.ru/7f4183
COeIMHEHUIT ic

Wroro mo pazneny 30

Paspnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucremMa xumuiecknx 3j1ementos /1. U.
MenneneeBa. CTpoeHne aToMOB. XUMH4YecKas cBsA3b. OKUCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE

peakuun
[Tepuoanueckuit
3aKOH U
[Iepuonnueckas
cHCTeMa bubmuoreka [JOK
3.1 7 https://m.edsoo.ru/7f4183
XUMHYECKHX 7¢
anemenToB J[. U. _
Menneneena.
Crpoenue atoma
XuMudeckas
CBSI3b. bubmuoreka [JOK
3.2 OKHCITUTENTHHO- 8 1 https://m.edso0.ru/7f4183
BOCCTAHOBUTEIILH 7c
bI€ PEaKIuu
but6mmorexa [IOK
Hroro no paszneny 15 https://m.edsoo.ru/7f4183
7c
bubmuoreka [JOK
PesepBHoe Bpems 2 https://m.edsoo.ru/7f4183

7c
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HOYPOYHOE IINTAHUPOBAHMUE (KTII)

JJIeKTPOHHbBbIE
Ne Tema ypoka JdomamHee | nudpposBbie
n/n | Mdara 3agaHune o0pa3zoBaTe/IbHbIE
pecypchbl
03.09.24 | TIIpenmer xumuu. Poias Xxumuu B
1 JKU3HM YesioBeka. Temna u §1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEIIIECTBA
5 06.09.24 | TlonsTue 0 MeTOAAX IMO3HAHUS B §2 bubnnoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
10.09.24 | TIpaxtuueckas padora Ne 1
«[IpaBuia paboThI B
3 1a00paTOPUH U IPUEMBI Ctp.20 bubmorexa HOK
patop P - https://m.edsoo.ru/ffod23dc
oOpareHus ¢ 1abopaTopHbIM
000pyIOBaHUEMY
4 13.09.24 | YwucTsle BemecTBa U CMECH. §3.4 bu6mmoreka [IOK
Crioco0b! pa3ieneHus cMece ' https://m.edsoo.ru/ff0d26ca
17.09.24 | TIpaktuueckas pabora Ne 2
«Paznenenue cmeceit (Ha bubnuoteka [JOK
5 . Nosr. §1-4
IIpUMEPE OYUCTKH ITOBAPEHHON https://m.edsoo.ru/ff0d28c8
COIIN)»
20.09.24 bubnuoreka [JOK
6 ATOMEI H MOIICKY Tl 36 https://m.edsoo.ru/ff0d2a6c
24.09.24 | XumudecKue dJIeMEHTBI. 3HaAKU
7 (CUMBOJIBI) XUMHUYECKUX §6 bubmmorexa [OK
https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
8 27.09.24 [TpocThie 1 CIIOKHBIE BEIIECTBA §2 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 01.10.24 ATOMHO-MOJICKYJISIPHOE YICHUE §5 bubmorexa HOK
yip ya https://m.edsoo.ru/ff0d2d50
04.10.24 | 3akoH IIOCTOSHCTBA COCTaBa
BellecTB. XUMHUeCKas bu6mmorexa [IOK
10 §7,8
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX IJICMECHTOB
08.10.24 | OrHOocHUTeNbHAsg aTOMHAsA Macca.
11 OTtHOCUTENbHAS MOJIEKYJISIpHAs §6 bubmmorexa [TOK
yiAp https://m.edsoo.ru/ff0d323c
Macca
12 11.10.24 | MaccoBas 109 XMMHYECKOTO §6 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

9JICMCHTa B COCIMHCHHU U

https://m.edsoo.ru/ff0d350c

13 15.10.24 | KonuuecTBo BemniecTBa. MoJib. §18 bubnmoreka [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230

14 18.10.24 | ®usnueckue U XUMUIECKHE §4.9 bubnmoreka [JOK
ABJICHUS. XUMUYECKasl PEaKLIHs ’ https://m.edsoo.ru/ff0d37fa

22.10.24 | Tlpu3HaKku U ycJIOBUS
15 MPOTEKAHUS XUMHYCCKHUX §9 bubmorexa HOK
p N https://m.edsoo.ru/ff0d3al6
peakuuit
25.10.24 | 3axkoH coXpaHEHHUs MacChl
16 BEIIIECTB. XUMHUYCCKHEC §10 bubmorera [JOK
H ] https://m.edsoo.ru/ff0d3b88
ypaBHECHUS
08.11.24 | BeruucieHHs KOJIMYECTBA,

17 MaccChl BEIICCTBA I10 §20 bubmuorexa [JOK
YPaBHEHUSAM XUMUYECKHUX https://m.edsoo.ru/ff0d5708
peakuuii

12.11.24 | Knaccudukamnus XUMHIECKUX

18 peakiuii (CoequHEHN, §11 bu6mmoreka [IOK
Pa3JIOKEHUS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
o0OMeHa)

15.11.24 | M. B. JIoMOHOCOB — y4EHBIH-
19 SHIMKJIONEIUCT 0606yq eHUe U MosTopeHune bubmorexa HOK
H T, Hvl P https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUH
19.11.24 | KonTtponsHas padota Nel mo
20 TeMe «BelllecTBa 1 XUMHYECKHE MosTopeHune bubmmorexa [TOK
https://m.edsoo.ru/ff0d4290
peaKIum
22.11.24 | Bozmyx — cMmech ra3oB. Coctas
21 Bo3nyxa. Kucinopom — siaemeHT §12,13 bubmorexa HOK
A%, PO ’ https://m.edsoo.ru/ff0d448e
1 pocrtoe BeniectBo. O30H
26.11.24 | dusnueckre ¥ XUMHYCCKHUE

29 CBOMCTBA KHCJIOPO/ia (peakiuu §13 bubnmoreka [JOK
OKucIieHus, ropeaue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcumax

29.11.24 | CnocoObl nOTy4YeHus
KHCIJIOpO/ia B 1abopaTopuu u Yuutb no bubnmnoreka [JOK

23
MPOMBIIUIEHHOCTH. TeTpaau https://m.edsoo.ru/ff0d497a
[IpumeHnenue Kucaopoa

03.12.24 | TemnnoBoii 3pHeKT XUMHUECKON
peaKuu, MOHSATUE O
24 TEPMOXHUMHYECKOM YPaBHCHUU yaure no bubmmorexa [JOK
p yp ’ TeTpaau https://m.edso0.ru/ff0d4790
9K30- M SHJOTEPMHYECKUX
peaKIusx
25 06.12.24 | TomumBo (HeQTb, yroib U Yuntb no bubmuorexa [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d40c4
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MeTaH). 3arpsi3HEHUE BO3/1yXa, TeTpagu https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €r0 MPEeA0TBpalIECHUS
10.12.24 | TIpaktmueckas padota Ne 3 mo
teme «llomydenue u cobupanue bubmuoreka [JOK
26 §13
KHUCJIOpOJa, U3YYEHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
13.12.24 | Bonmopon — 3JI€MEHT B MPOCTOE
27 BE Hefﬂfo Haxoxnenue 15 §15 bubmoreia HOK
t ' A https://m.edsoo.ru/ff0d4dd0
npupojie
17.12.24 | ®usnyeckue U XUMUIECCKHEC
08 CBONCTEA BOXODOM Yuntb no bubnmoreka [JOK
AOpOJa. Tetpagu | hittps://m.edsoo.ru/f0d4ddo
[Tpumenenue Bogopoaa
20.12.24 bubmuoreka [JOK
29 [ToHsATHE O KUCIHOTAX U COJIAX §16,17 https://m.edsoo.ru/F0d50d2
24.12.24 | TlpaxTtuueckas padorta Ne 4 mo
teme «llonydenue u cobupanue Yuntb no bubmmorexa [IOK
30
BOJIOPO/Ia, U3yUYEHHUE Er0 TeTpaau https://m.edsoo.ru/ff0d4dd0
CBOMCTBY»
31 27.12.24 | CrniocoObl IOJTy4E€HHS BOJIOPOIa Crp.74 bubnuorexa [JOK
B 1a00paToOpuu - https://m.edsoo.ru/ff0d4f42
39 10.01.25 | MounsipHbiii 00BEM Ta30B. 3aKOH §19 bubnmnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
14.01.25 | Breruncnenus o0bEMa,
KOJINUECTBA BEIIECTBA r'a3a Mo bubmuoreka [JOK
33 §19
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BbEMY
17.01.25 | Beruncnenus 00bEMOB ra30B MO
34 YPaBHEHUIO PEaKIUU Ha OCHOBE 3anaHue B bubmuorexa [IOK
3aKOHa OOBEMHBIX OTHOILIEHUI TeTpau https://m.edso0.ru/ff0d5708
ra3oB
35 21.01.25 | ®usnueckue U XUMUYECKUE §21 bubmuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 24.01.25 | CocraB ocHoBanuii. [loHsTHE 00 §21 bubmuorexa [JOK
WHJUKaTOpax https://m.edsoo.ru/ff0d59e2
28.01.25 | Boja xak pacTBOPHUTEIIb.
37 Hacpl1ieHHbIe ¥ HEHACHIIICHHBIE §22 bubnmoreka [JOK
pactBopbl. MaccoBas 10Jist https://m.edsoo0.ru/ff0d5b40
BEIIECTBA B pacTBOpE
31.01.25 | TIIpaktuueckas pabora Ne 5 mo
38 teme «lIpurorosneHue 3amanue B bubnmoreka [JOK
pacTBOPOB C ONPENEIEHHON TeTpaau https://m.edsoo.ru/ff0d5eba

MacCOBOM J0JIeil paCTBOPEHHOTO



https://m.edsoo.ru/ff0d4c4a
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BC€IICCTBa»

04.02.25 | KontpoasHas pabora Ne2 o
39 Treme «Kuconod. Botoho 3ajanue B bubmmoreka [JOK
POA. BOAOPOL TETpaan https://m.edsoo.ru/ff0d6342
Bona»
07.02.25 | Oxcugpl: cocras, bubnmoreka [JOK
40 §23
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
11.02.25 | TlomyueHue U XUMHYECKUE
41 CBOMCTBA KUCJIOTHBIX, 3aianue B bubmmoreka [JOK
OCHOBHBIX U aM(OTEPHBIX TeTpaau https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 14.02.25 | OcHoOBaHMS: COCTaB, §24 bubmuorexa [JOK
KJaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 18.02.25 | [lonydeHue U XUMUYECKUE §24 bubnuorexa [IOK
CBOMCTBAa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
21.02.25 | Kwucnotsl: cocTas, bu6mmoreka [IOK
44 §25
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2
45 25.02.25 | Tlony4yeHue u XMUMHUYECKUE §25 bubnunoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
28.02.25 | Conu (cpennue):
46 HOMEHKJIaTypa, CIIocoObl §26 bub6nuorexa [IOK
MOJIy4EHUS, XUMUYECKUE https://m.edso00.ru/00ad9474
CBOMCTBA
04.03.25 | Ilpaktuueckas padota Ne 6.
Pemenne skciepuMeHTaNIbHBIX
47 3az1a4 1o teme «OCHOBHbIE Crtp.120 bubmorexa [JOK
g - https://m.edso0.ru/00ad9b7c
KJIACCBhI HEOPTAHUUIECKUX
COECTUHEHUI)
07.03.25 | T'enermdeckas CBSI3b MEXIY
48 KJIaCCaMU HEOPTaHUUECKUX §27 bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 11.03.25 | OO000meHue u crucTeMaTu3anus Nosr. §39- bubmuoreka [JOK
3HaHUU 42 https://m.edso00.ru/00ad9ch2
14.03.25 | KouTtponsHas padota Ne3 o
. 3amaHue B bu6nmoreka [JOK
50 TeMe "OCHOBHBIE KJIacChl
. TETpaIn https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
18.03.25 | [IlepBble MOMBITKH
KJIacCU(UKAUN XUMHYECKUX bubnuorexa [IOK
51 §28
anemeHToB. [IoHATHE O rpymnmax https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
21.03.25 | Tlepmomuyeckuii 3aKOH U
52 [Tepuoanueckas cucrtema §29 bubmmorexa [TOK

XUMHYECKHX 31eMeHToB /1. H.

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Mennenecena

04.04.25 bu6mmoreka [JOK
>3 HepHouet, rpymitb, NOATpYITbI 329 https://m.edsoo.ru/00ada52¢c
54 08.04.25 | Crpoenue atomoB. CocTaB §30 bubnuoreka [JOK
aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00ada342
11.04.25 | CtpoeHue 31eKTPOHHBIX
55 000JI04€K aTOMOB 3JIEMEHTOB §31.32 bubnmoreka [JOK
[Tepuoauueckoii cucremsi /. U. ' https://m.edsoo.ru/00ada6bc
Meupeneena
15.04.25 | XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B §33 bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
18.04.25 | 3nauenue Ilepuoamueckoro
3aKOHA JIJIS Pa3BUTHS HAyKU U bu6mmoreka [IOK
S MIPaKTUKH. II; n. MeHz[eJ}I/:eB — Hogropenne https://m.edsogru/OOada%e
YUEHBIH, IeAaror u rpakJIaHuH
22.04.25 | DNeKTpoOTPUIATEIHLHOCTD bu6mmoreka [IOK
58 §34
aTOMOB XHUMHYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
25.04.25 bu6mmoreka [IOK
59 VomHast XHMHeCKas CBA3D 334 https://m.edsoo.ru/00adac34
60 29.04.25 | KosaseHTHas MOJISpHAS §35 bubnmnoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 06.05.25 | KoBaneHTHas HEMOSpHAS §36 bubnmnoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
13.05.25 bubmuoreka [JOK
62 CreneHs okHCICHHA 338 https://m.edsoo.ru/00adae?8
63 16.05.25 | OkxucauTenbHO- §39 bubmuoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
20.05.25 bu6mmorexa [IOK
64 OKHCIHUTENN U BOCCTAHOBUTEIN §39 https://m.edsoo.ru/00adb076
23.05.25 | KouTtponbsHas padota Ne4 o
65 TeMe «CTpoeHHe aToma. IToBTOpEHME bubnmorexa LIOK
https://m.edso0.ru/00adb486
XHUMHYECKast CBSI3b)»
27.05.25 | PeseprubIii ypok. O600IICHNE T bubnnoreka [JOK
66 .
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 30.05.25 | PesepBHblii ypok. O600mIEeHNE 1 bubnmoreka [JOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME: 67
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I"a6puensu O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus. 8 kinacc. YueOHUK 1S
obmeoOpazoBarenbHBIX yupexaeHui. «I[Ipocsemenuey, 2023 rox

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

[TpenmeTHas nmunus yueOHuKoB o pex. ['abpuensu O.C. IIporpamma nmst
o01ieo0pa3oBaTenbHbIX yupexaeHuil. Xumus. 8-9 kiaccel. «IIpocBemenuey.
[Ma6puensu O.C., SAxymosa O.M.. Bocko6oitnukoa E.H. Xumus. HacronpHas kaura
yuutens 8 kiaacc. Metoaudeckoe mocooue. [Ipocsemenue, 2009.

["abpuensu O.C., Cmupnona T.B., Cnaaxos C.A. XumMus B TecTax, 3ajjauax, yIpaxHEHHUIX.
8 kiacc. Jlpoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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