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 4769180)
XAMMS

Yuutenan: Amarynu E.C.

Kuaacc: 8 «I'»

(npeomem)

KoauvecTBO 4acoB, 3a KOTOpoe peanusyercs padboyast mporpamma: 69 gacos.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 YETBEPTH Bcero
Bcero 16 16 21 16 69
KonTponbHbie 0 1 2 1 4
paboThI
[IpakTuueckue 2 2 2 0 6
paboTHhI

PocroB-na-/lony

2024 — 2025 y4eOHblii roa




HOACHUTEJBHASA 3AIINCKA

[IporpaMma Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanms, mpexacraBieHHbIx B DPI'OC OOO, a Takxke Ha OCHOBe GeaepalibHOM pabodeit
MPOrpaMMbl BOCHHUTAHMSI U C YYETOM KOHIIEMLMHU IMpEnojaBaHusi y4eOHOro mpeaMera «XuUMHUS» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit deneparum.

Pa6ouas nporpamma no xumun 1t 8«I'» kilacca cocTaBjieHa HA OCHOBE CIIEYIOIINUX JTOKYMEHTOB:

@OenepanbHblii 3akoH oT 29.12.2012 No 273-@3 «0O06 o6pazoBanuu B Poccuiickoit
Qenepauun» ¢ y4€TOM H3MEHEHUM, BHeCEHHBIX [Ipukazom MuHnpocsemenus oOT
31.07.2020 Ne 304 (B pemakiuu oT 25.12.2023 No 685-D3).

Ob6nacTtHoli 3akoH «O0 obpazoBanuu B PoctoBckoit o0nactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

[Ipuka3 Munnpocsemenus «O0 yrBepxkaeHuu [lopsaka opraHuzanuyu M OCYIIECTBIICHUS
00pa3oBaTeNbHON AEATEIHHOCTH MO OCHOBHBIM 00IIe00pa30BaTENbHBIM MPOrpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HAYaIbHOTO OOIIETr0, OCHOBHOTO OOILIEr0o M CpPEeIHEro
obmero obpazoBanus» ot 22.03.2021 Ne 115 (B pemakuuu Ilpuka3zoB MuHIpOCBemeHHS
Poccum ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).

[Tpuka3z MunuctepctBa mpocBenienus P® ot 21.09.2022 Ne 858 «OO0 yrBepkaeHHH
(benepanbHOrO TMEpevHs Yy4eOHHMKOB, JOMYIICHHBIX K HCIIONB30BAaHUIO TPU peaTH3alun
HUMEIOIIUX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 O0pa30BATENbHBIX MPOTpaMM Ha4adbHOTO
o0Iero, OCHOBHOTO OOIIEro, cpeaHero oOmero o0pa3oBaHUsS OpraHU3AIUSMU,
OCYILLIECTBISIONIMMU 00pa30BaTENbHYIO IEATEILHOCTh U YCTAHOBJIEHUS IPEAEIbHOIO CPOKa
WCTIOJIb30BAHUSI HCKIIOYEHHBIX YYEOHHWKOB» C W3MEHEHHSIMH, BHECEHHBIMH MpPHUKAa3aMU
MunuctepctBa mpocBemienuss Poccuiickoit  ®enepanmun 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 MuancTepcTBOM focTHINA PO 21.06.2024 Ne 78626).
ITpuka3 MunuctepctBa mnpocBeuieHus P® ot 18.07.2024 Ne 499 «OO0 yTBepkaeHUU
(benepanbHOro MEpeyHsl 3JIEKTPOHHBIX 00pa3oBaTeNIbHBIX PECYpPCOB, JOMYIIEHHBIX K
WCTIOJB30BAHUIO TPH  pEATH3alMd  HMMEIOMIMX  TOCYJapCTBEHHYIO  aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOrpPaMM HAYaJIbHOTO OOIIET0, OCHOBHOI'O OOILEro, CPpeHero ooIero
00pa3zoBaHUsI.

IIpukaz MunnpocBemenuss Poccun ot 31.05.2021 Ne 287 «OO0 yTBepkIeHUU
(benepambHOrO TOCYJAapCTBEHHOIO 00pa30BaTEeNbHOIO CTaHJApTa OCHOBHOTO OOILEro
00pa3oBaHU .

ITpuka3 Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «O06 yTBepkaeHuu eaepanbHon
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOT'O OOIIEro OOpa3oBaHMA» C M3MEHEHUSMH OT 1
¢depaiia 2024 . Ne 62 u 19 mapta 2024 r. Ne 171.

Meroauyeckue pexkoMmeHmanuu — «CUcTeMa  OLIEHKM  JIOCTH)KEHUH  IUIAHHUPYEMBIX
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS yueOHOTo mpeamera « Xumus » (2023).

Konuenmus mnpenogaBanust xumuu B P® (pacnopspkenue IlpaButensctBa PO ot
03.12.2019 Ne I1K-BH).

®denepanbHas paboyast mporpaMMa BOCIHUTAHHS I 0011e00pa3oBaTeIbHBIX OpPTraHU3aIHil
(omobpena pemieHueM (eaepaTbHOTO YY4EOHO-METOIUYECKOTO OOBEAMHEHHS IO 00IIeMy
o0pa3zoBaHuio, MPOTOKOI OT 23 uroHs 2022 1. Ne 3/22).

[TocTanoBnenne ['TaBHOrO rocy1apcTBEHHOTO CaHUTApHOro Bpaya Poccuiickoii @enepanuu
or 28.09.2020 r. Ne 28 "OO6 yrBepxkaennu canutapubix mnpasun CIT 2.4, 3648-20
"CaHHUTapHO-3IHIEMAOJIOTMYECKUE TPeOOBaHUS K OpPraHW3allsIM BOCIHUTAHUS U OOYyYeHH,



OT/bIXA U 03/I0POBJIEHMS JETEN U MOJIOAEKH " (3aperucTpupoBaH MUHHUCTEPCTBOM FOCTULIMU
P® 18.12.2020 Ne 61573).

e Ilocranosnenue I'maBHOro rocynapcTBEHHOro canurapHoro Bpada Poccuiickont denepanuun
ot 28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['uruenndeckue HOPMATHBBI U
TpeboBaHUs K o0ecreueHnt0 6€30MacHOCTH U (MiTh) O€3BPEIHOCTH /IS YeloBeKa (DAKTOPOB
cpenbl oOuTaHus» ¢ u3MeHeHusiMu ot 30.12.2022.

e OcHoBHas o0Opa3oBareibHasi MporpaMmMa OCHOBHOTO 00Iero oOpa3oBaHus, YTBEPKAEHHAS
npukazom aupexropa ot 31.08.2024 No 444 .

o Vuebnbiii mian MAQOY «Jlumeit Ne 11» na 2024-2025 yueOHblil roj1, yTBEpKIEHHBIN
npukaszoM aupekropa ot 31.08.2024 Ne 444.

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

o Kanennapueiii yuebusiii rpapuk MAOY «Jluneit Ne 11» nHa 2024-2025 yueOHblil rof,
YTBEPKIEHHBIN TprKa3oM aupekropa oT 29.08.2024 Ne 418.

Peanuzarus Jlonckoro pernoHanbHOro KoMroHeHTa (//PK) npoucxoauT B Te€UEHUE TOJla B TeMax
MIPOrPaMMBbI, KOTOPBIE TIO COJEPIKAHUIO COOTHOCSTCS ¢ peruoHaibHoi TeMatukoit (10-12% ot obmiero
KOJINYECTBA YacoB).

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA « XUMUS »

[Iporpamma mo XuMuu JaéT MPECTABICHHUE O IEJISAX, OOIIEeH cTpaTeruu 00y4YeHNs, BOCTIUTAHHS
U pa3BUTHsA OOy4yaroIIMXCSl CpeACTBaMHM Y4eOHOro IpeaMeTa, YCTaHaBIMBAeT 00s3aTeabHOe
MIPEAMETHOE COAEPIKAHKE, IPEYCMATPUBACT PACIIPEAEICHUE €T0 10 KJIacCaM U CTPYKTYpPUPOBaHUE 10
pazzenaM M TeMaM MpOTpaMMbl 110 XUMHH, OIPEAENseT KOJMYECTBEHHBIE M KAaYECTBEHHBIC
XapaKTEPUCTUKHA COJEP/KAHUSI, PEKOMEHAYEMYIO IOCIEA0BATEIBHOCTh HM3YyYEHUsSI XHMHHM C YYETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaroImuxcs, OnpeenseT BO3MOXKHOCTH MpeaMeTa JUlsl peanu3aluu TpeOoBaHUM K
pe3ysibTaTaM OCBOEHHMS OCHOBHOW 0Opa3oBaTeIbHOM HpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a Takke TpeOOBaHUI K pe3ynbTaraM OOy4YeHHsS XMMHHM Ha ypOBHE LeNeld H3yuyeHus
IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOM AEATENIbHOCTH 00YYaroIerocsi o OCBOSHUIO
y4eOHOTO co/lepKaHMs.

3HaHME XUMHUU CIYKUT OCHOBOM Juisi (DOPMHUPOBAHHS MHPOBO33pEHHS 0Oydarollerocs, €ro
MPEJICTAaBICHU O MaTepHaIbHOM €IMHCTBE MHpa, BAXHYIO POJb HUrpaoT (GopMHUpyeMble XUMHUEN
NPEJCTAaBICHUS O B3aMMOIIPEBPAIICHUSAX HHEPTUM U 00 SBOJIIOLMHU BEUIECTB B MPHPOJE, O IMYyTAX
peleHust T100aNbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOI, IHEPTETHUECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allMd BO3MOXKHOCTEH JUIs CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ 001el 1 (yHKIIMOHATILHOW I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBINUIEHUS U TBOPYECKUX CIIOCOOHOCTEH oOOyuaroummxcs,
HaBBIKOB MX CaMOCTOSATENIBbHOM y4eOHOW IeATENIbHOCTH, SKCIEPUMEHTANIBHBIX M HCCIEI0BATEIbCKUX
YMEHUH, HeOOXOAUMBIX KaK B TIOBCEAHEBHOM KU3HU, TaK U B IPOPECCUOHATBHON EATEIbHOCTH;

3HaKOMHT CO CHENM(PUKON HAYYHOTO MBIIUICHHS, 3aK/IabIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO TPHUPOJBI U YENIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TaloM B (POPMHUPOBAHUHU €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH O0yYaroIuXxcs;

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



JlanHble HampaBiIeHHS B OOYyYCHMH XHMHH OOECTICUMBAIOTCA CHEIU(GUKON COJCPIKaHM
y4eOHOro mpeaMeTa, KOTOPBIA SBJISETCS MEeAaroruvyeckd aJanTHUPOBAHHBIM OTpaKeHHUEM 0a30BOM
HayK{ XMMHUHU Ha ONpPeIeIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuum Ha ypOBHE OCHOBHOrO 00mero oOpa3oBaHHS OPHUCHTHPOBAH HA OCBOCHHE
OOy4alolUMUCS CUCTEMbl MEPBOHAYAIBHBIX IOHSATHI XWMHH, OCHOB HEOPraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMbIX OHATHI OPraHUYECKOU XUMUHU.

CtpykTypa copep kaHusl MPOTrPaMMBbI IO XUMHUH c(popMHUpOBaHA HA OCHOBE CHUCTEMHOTO MOAX0/1a
K e€ u3yuenuto. ConaepaHuE CKIAQIbIBACTCSA U3 CUCTEMbI IMOHATHH O XMMHUYECKOM 3JJIEMEHTE U
BELIECTBE M CUCTEMbI MOHATUHN 0 XUMUUecKol peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 NPHUHLMIY MOCJIEI0BATEIbHOIO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETHMUECKUX IPEICTaBICHUN
pa3HOTO YpOBHS:

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

— Ilepuonnueckoro 3akona J[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUY€HHUS O CTPOEHUHU aToOMa U XUMHUYECKOU CBS3H;

— IPEICTABIICHU 00 AIIEKTPOTUTHICCKON JUCCOIHAINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pacCMaTPUBAIOTCA HA OCHOBE OSMIMUPUYECKH TMOJYYCHHBIX H
OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEAOBATEIBHO OT OJHOTO YPOBHSA K JIPYrOMY, BBITOJHSS
GbyHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHSI M BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEIIECTB.

OcBoOeHHE MTPOrPAMMEI 10 XHMHH CIIOCOOCTBYET (DOPMHPOBAHHIO TIPEICTABICHUS O XUMUYIECKOU
COCTABJISIFOLIEH HAYYHOM KApTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOLICHUS
K HAyYHOMY 3HAHHMIO U METOJIaM MO3HAaHMs B Hayke. M3yueHne XuMUU MPOUCXOAUT C MPUBJICUCHHEM
3HaHWH U3 paHee U3YYEHHBIX YUEOHBIX TpeaMeToB: «OKpyxaromud Mupy, «buomorus. 5—7 xkimacce» u
«®Dusuka. 7 Kmacey.

[Ipy u3ydeHUM XUMHH MPOUCXOIUT (HOPMHUPOBAHHME 3HAHUN OCHOB XMMHUUYECKOW HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOW NEATETHbHOCTH YENOBeKa M KaK OJIHOTO M3
KOMITOHEHTOB MUPOBOM KYJIbTYpHL. 3a/lada y4yeOHOTrO MpeAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUNA — BaXHEHUIUX (DAKTOB, MOHATHN, 3aKOHOB U TEOPETHUYECKUX IOJOKECHUM,
JOCTYITHBIX O00O0OIIEHNI MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B MPUOOIICHUH K HAyYHBIM
METOJIaM TO3HAHUs MPH U3YYECHUU BEIIECTB U XUMHUYECKUX peakluii, B (JOPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHHI U UX PUMEHEHHH B yUeOHO-TI03HABATEIHLHON U Y4eOHO-HCCIIEI0BATEIHCKOM
NeSTeTLHOCTH, OCBOEHUH TIpaBWJjI 0€30MacHOr0 00paIeHus ¢ BeIeCTBaMH B TTIOBCEAHEBHOM KU3HHU.

HEJU U3YYEHUS YYEBHOI'O IIPEJIMETA «XUMUSI»

[Ipy wW3ydyeHUHM XHMMUU Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS BaXHOE 3HAUYEHUE
MPUOOPENTN TaKUe 1IETH, Kak:

— (opMHpOBaHHE WHTEIUICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOH K camMo00Opa30BaHUIO,
COTPY/IHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PEIICHHUH, CIIOCOOHON aganTupoBaThcs K OBICTPO
MEHSIOUIMMCS YCIIOBUSM JKU3HH;

— HAmNpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYECKOE TMPUOOIIeHHEe OOyJaronmmxcss K
CaMOCTOSTENILHON IT03HABATENILHOM NESATENBHOCTH, HAYYHBIM METOJaM IO3HAHHS, (OPMUPYIOIIUM
MOTHUBAIUIO U pa3BUTUC CHOCOGHOCTeﬁ K XUMUU,

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYyYaromMMHUCS — OIBITa
pPa3HOOOpa3HON JeATETbHOCTH, IIO3HAHMSI M CAMOIO3HAHWS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETCHIIHI ), UMEIONNX YHUBEPCAIFHOE 3HAYCHUE IS PA3IMYHBIX BHOB JCATECIHHOCTH;



— (hopmupoBanue oOmeH PyHKITMOHAITBHON U €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM YHCIIS
YMEHHH OOBSCHATh U OLICHUBATHh SBJICHUS OKPY)KAIOIIETO MHpPA, HUCIOJIb3ysd 3HAHUA U OIIBIT,
MOJIyYE€HHBIC TIPY U3YyYCHUH XUMUHU, IPUMCHSITh UX MPU PEIICHUHU MPOOJIeM B TIOBCETHEBHOM KHU3HU U
TPYAOBOM AEATEIbHOCTH;

— (dopmupoBaHue y OO0y4arOHmMXCSd T'YMAHUCTUYECKUX OTHOIICHUN, MOHUMAHUS I[EHHOCTH
XUMHUYECKUX 3HAHUHU JUIsl BBIPAOOTKU SKOJIOTHUYECKHU 11€JIeCO00pa3HOTo MOBeIeHUs B ObITY U TPYAOBON
JESTEIbHOCTH B LIEJISIX COXPAHCHUS CBOETO 3/I0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMHA K OOYUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIHTAHHUIO HA
OCHOBE YCBOECHHS OOILEYEIOBEYECKHX I[EHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY mpoduiisa u
HAIMPaBIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

MECTO YYEBHOI'O IPEJMETA « XUMMUS » B YHEBHOM IIJIAHE

B cootBerctBuu ¢ 0o6HOBNEHHBIM DPI'OC OOO yuebnsiii mpenmer « XHWMUS» Bxomut B
npenmetHyo obnacth « ECTECTBO3HAHUE » u siBnsiercss o6si3aTenbHbIM s u3ydeHus. Obiee
YHCII0 YacoB, OTBEJCHHBIX HA M3yUeHHE MpeaAMeTa XUMHs, COCTaBIsAeT B 8 kiacce — 68 vacos (2 yaca
B HEJICIIO).

B 8 xmacce «I'» B pamkax oOpraHu3alid KOHTPOJS 3a peaju3alield MporpamMMbl HCIIONB3YIOTCS
CIICIYIOIIME BU/IbI TUCbMEHHBIX paboT: KOHTPOJIbHAsA pabota (4), mpakTudeckas pabdora (6).

VYdeOHas mporpaMma paccuuTaHa Ha 68 yacos.

Pabouas nporpamma no kypcy «Xumus» B 8 kiacce «I'» cocTaBiieHa B COOTBETCTBUHM C YUYEOHBIM
TUTAHOM, KaJICHIApHBIM Y4YeOHBIM Tpad)MKOM M pacnmucaHueM y4yeOHbIX 3aHaTHi Ha 2024-2025
y4eOHBbIii roj 1 peajm3yercsi 3a 69 yacos.

COAEPXAHHUE YYEBHOI'O ITPEIMETA « XUMMUS »

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumun. Ponb XuMuM B )KM3HH 4YeloOBeKa. XMMHUsS B CUCTEME HayK. Tena u BeliecTa.
dusnueckue cBolicTBa BCUICCTB. ArperaTHoe COCTOSAHUEC BCIICCTB. Tloustue o METOAaX ITO3HAHUA B
xuMun. Yucreie BemecTBa U cmecu. CriocoObl pa3iesieHus] CMeCeil.

ATOMBI U MOJIEKYNbl. XUMHYECKHe dJeMeHThl. CHUMBOJIBI XHMHUECKUX dJIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYIIIPHOE YUeHHE.

Xumunyeckass ¢opmyna. BaneHTHOCTh aTOMOB XHMMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeniecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOcUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBast
JOJSI XUMHUYECKOTO 2JICMECHTA B COCANMHCHUN.

KonnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBsi3b KOMWYECTBAa, MacChl M 4YKCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacy€Trl mo hopMyliaMm XMMHUYECKUX COCTUHEHHIA.

Ouznyeckue 1 XUMUUYECKUE SABIICHUS. XUMUYecKasl peakius u e€ Mpu3Haku. 3aKOH COXpPaHEHUS
Macchl BellecTB. XHUMHUYeckue ypaBHeHHs. Kiaccudpukanus XUMHUYECKUX peakuui (CoeauHEHUs,
pa3ioXKeHUs, 3aMeIleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYAOW, MpaBuiaMu paboTel B Jjaboparopuu U HpuéMaMu
oOparieHus ¢ J1abopaTopHBIM 000PYyI0OBaHWEM, H3yUYCHHUE M OMTMCaHNEe (PU3NUECKUX CBOMCTB 00pa3IloB
HCOPraHNYCCKUX BCHICCTB, Ha6JIIOI[eHI/I€ (bH?)I/I‘-IeCKI/IX (HHaBHeHI/Ie BOCKa, TadHUC JIbJlda, PaCTUPAHUC
caxapa B CTYIIKC, KUIICHUC W KOHACHCAIUA BO,[[I:I) U XUMHWYCCKUX (ropeHHe CBCUH, IPOKAJIMBAHUC



MEJTHON TPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHUCJIOTOHM) SBJICHUHN, HAONIOACHUE MW OMHCaHUE
MPU3HAKOB MPOTEKaHUS XUMHYECKHX peakluuid (pa3joKeHHe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHUCJIOTHI C XJIOpUJIOM Oapusi, pazioxkenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMoeicTBUE
xerne3a ¢ pactBopom cosiu Meau (I1), uzydenne criocoboB paszieneHus: cMeceil: ¢ TOMOIIbI0 MarHUTa,
¢bunbTpOBaHNE, BBIMAPUBAHUE, AUCTUIUISLMS, XpoMarorpadus, MPOBEICHHUE OYMCTKU MOBAPECHHOU
CONIM, HaOJIIOJICHWE U OINMCAHUE pPEe3yJbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MAcCChl, CO3/1aHUE MOJIETEN MOJIEKYJI (ILIaPOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe Il HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoe. CocraB Bo3ayxa. Kuciopon — 31€MEHT M IIPOCTOE BELIECTBO.
Haxoxpaenue kuciopoga B mpupone, (GpU3MUecKHMe W XUMHUYECKHE CBOMCTBa (peakIHH TOPEHHS).
Oxcupgpl.  IIpumenenune kucinopona. CrocoObl MoJydeHUs Kuciaopoja B jaboparopuu U
npoMsblnieHHocTd. KpyroBopor kuciopona B npupoae. O30H — amioTpomnHas MoAuU(UKaIMS
KHUCJIOPO/JIa.

TemnoBoit 3¢¢deKkT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHs, 0JK30- H
SHAOTEPMUUYECKHE peakuu. TOMIMBO: yroiab U MeTaH. 3arpsa3HeHHe BO3/4yXa, YCHUIIEHUE TAPHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — aneMeHT u mpocTtoe BemiecTBO. Haxoxkenue Bojopoaa B mpupoje, pusndeckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI mony4yeHus. Kucmotsl u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BOABL. Boma kak pactBopurenb. PactBopel. HacelmieHnele u
HEHACBIIICHHbIE pacTBOPBL. PacTBOpUMOCTh BemiecTB B Boje. MaccoBast 40Jis BEIIECTBa B pacTBOPE.
Xumnueckue cBoictBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MpPUPOJE U B KU3HHM YEIOBEKA.
Kpyrosopot Bozbl B ipupoie. 3arps3HeHre NpUpOAHbIX Bo. OXpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudukanmst nHeopranmueckux coeauHeHuit. Oxcunpl.  Kimaccudukanmss  OKCHIOB:
cosieoOpasyroiire (OCHOBHBIC, KHUCIOTHBIE, aM(oTepHbIe) W HecosieoOpazyromme. Homenkmarypa
okcu10B. PU3nUecKre U XMMUUYECKHE CBOMCTBA OKCHI0B. [loydueHne okcuaos.

OcHoBanus. Krnaccudukanus OCHOBaHWM: IIETOYM UM HEPACTBOPUMBIE  OCHOBAHUA.
Homenkmarypa ocHoBanuil. ®Du3znueckne W XUMHYECKHE CBOWCTBA OCHOBaHUHU. [lomydeHne
OCHOBAaHMH.

Kucnotel. Knaccuduxanus xucinor. Homenknatypa kucior. Duzmdeckne U XUMHYECKHE
cBorictBa KUcnoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonmyuenue Kucior.

Comun. Homenknatypa coseil. @u3nueckre 1 XUMAYECKHe cBoWcTBa cosel. [lomydenue coneil.

I'enetnyeckas cBS3b MEXKIY KjlacCaMH HEOPTaHUYECKUX COETMHEHHI.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE ONpeJeNieHHe COJepKaHus KHUCIOpoJa B BO3AyXe, IOJydeHHe, CcOoOMpaHue,
pacro3HaBaHME€ U HW3Y4YEHHME CBOMCTB KHCJIOpPOJa, HAOMIO/IEHWE B3aUMOJECHCTBUS BELIECTB C
KHCIIOPOJIOM U YCIIOBUSI BO3HMKHOBEHMSI M TMpeKpalleHusi ropeHus (moxkapa), O3HAKOMIICHHE C
oOpa3aMu OKCHUJIOB M OMKCAHWE UX CBOICTB, MOJIyYeHHE, COOMpaHUE, PACIO3HABAHUE W H3yUEHUE
CBOWMCTB Boaopoja (ropeHue), B3aumMmojeiicTBue Boaopoma ¢ okcuaom wmenu (Il) (BozmoxkHO
WCIIOIB30BaHUE BHUJCOMATEpUATIOB), HaOM0JeHHEe O0O0pasloB BEIMIECTB KOJWYECTBOM | MOJIb,
UCCIIeIOBaHHE O0COOEHHOCTEN PACTBOPEHUS BELIECTB C PAa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOpPOB € OMNPEACIEHHON MacCOBOW JOJIEM pacCTBOPEHHOTO BEIIECTBA, B3aUMOIECHCTBUE BOBI C
MeTalaMu (HaTpueM M KajbIlieM) (BO3MOXXHO HCIOJB30BaHWE BHJIEOMATEPUANIOB), UCCIICIOBAHHE
0o0pa3loB HEOPraHMYECKUX BEIIECTB pa3JMYHbIX KJIAccOB, HAOMIOACHHE W3MEHEHUS OKpacKu
WHJIMKATOPOB B PAcTBOpax KHUCJIOT W IIenoyel, m3ydeHue B3ammojerctBus okcuma meam (1) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCIOT C METaUIaMH, pPEaKUUil HEWTpalIu3aluy, IIOJy4YECHHE



HEPACTBOPUMBIX OCHOBAaHWW, BBITECHEHHME OJHOIO METaJlla JPYrUM M3 pacTBOpa COJIM, pPEUICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN».

Hepuoguueckuii 3akoH u Ilepumoamyeckass cucreMa xumu4yeckux 3iemenros /[l H.
MenpeneeBa. CtpoeHne aTomMoB. XuMHYeCKas CBA3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBbie MOMBITKH KiIaccH(UKALMM XUMHUYECKHX 3J1€MEHTOB. [loHATHE O rpymmax CXOAHBIX
3J€MEHTOB (ILIEJIOYHBIE W MICJIOYHO3EMEIbHBIE METAJLIbl, TajJOreHbl, UHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

[Tepuonuueckuii 3akoH. Ilepuoanyeckas cucrema xumuueckux sneMentoB Jl. . Menneneena.
Kopotkonepuoanas u pnmuaHonepuoanas Gopmsl [lepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
. W. Menneneesa. Ilepuonsl u rpynnel. PU3MYECKUN CMBICH IOPSAAKOBOIO HOMEpa, HOMEpPOB
MEepPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3oromsl. DnektpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0oiouek aToMoB nepBbIX 20 xumuueckux s1aemMeHToB llepuoanueckoii cucremsr 1. . Menneneesa.
XapakTepUCTHKAa XUMHUYECKOTO 3JIEMEHTa II0 e€ro mnosnoxkeHuto B Ilepmommueckon cucreme [l U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUsl pajJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenne [lepuoamueckoro 3akoHa u lleproguyeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB ISt
pa3BuTHs Hayku U npakTuku. [. . MeHaeneeB — yu4€HbIN U rpak1aHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJsipHAs U HEMOJSPHAS) CBSI3b. DJIEKTPOOTPUIATENLHOCTD
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenb okwuciieHus. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporecchl OKUCIEHHS U
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 0OpaslloB BEIIECTB METAIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THAPOKCHAA IIMHKA C
pacTBOpaMH KHCIIOT U IIEJIOYEel, MPOBEAEHUE ONBITOB, WILIIOCTPUPYIOIINX NPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peaklnii (rOpeHre, peaKiiuy pa3aoKeHUsl, COSTUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3el MPU U3YYEHUU XMUMHUH B 8 KJIACCE OCYILECTBIISIETCS Yepe3
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSITUN, TaK W TOHSATUH, SBISIOIIUXCS
CHUCTEMHBIMHU JIJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mume ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAay4HBIH (DAKT, THIOTE3a, TEOPHSs, 3aKOH, aHAJU3,
CUHTE3, KIaccu(uKaIus, IepuoAUIHOCTb, HAOIIOIEHUE, IKCIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHNE,
MO/I€J1b, SIBJICHHE.

dusnka: Marepus, aTroM, OJEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIWI, HW30TOIBI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJIEKTPUUECKHUI 3apsi, BEIIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSTHUE
BEIECTBA, ra3, YU3NYECKUE BEIMUYUHBI, €IMHULIBI U3MEPEHHUsI, KOCMOC, TUTaHETHhI, 3BE31b1, COIHIIE.

buonorus: porocunres, qeixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJIbI, IMOJIE3HBIE HCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE PE3yIbTaThl OCBOEHUS MTPOrPaMMbl OCHOBHOT'O 0011Iero 00pa30BaHuUs JOCTUTAIOTCS
B X0J/i¢ 00y4eHHs] XMMUU B €IWHCTBE Y4eOHOW M BOCIHUTATEIBHOH IEATENbHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUHCKMMM COLIMOKYJIBTYPHBIMM W JIyXOBHO-HPAaBCTBEHHBIMU ILICHHOCTSIMH,
NPUHATHIMU B OOILIECTBE IMpaBWJIaMU M HOPMaMu TIOBEAEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTUAIM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE Pe3yIbTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOJCTBOBATHCSI CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMi U PACIIUPEHUE OIbITA JESITEIbHOCTH HAa €€ OCHOBE, B TOM
qyCclie B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAay4dHOMY
HACJIEUIO, TIOHUMaHWs 3HAYEHUs XMMMUYECKON HayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CHOCOOHOCTH BJIaJeTh JOCTOBEpHOW HHQOpMAIME O NEepeIoBBIX AOCTIXKEHUSX U OTKPBITHSIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o01ecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJICTaBICHUs] O COIHMAIbHBIX HOPMax M TMpaBUjaX MEXKJIMYHOCTHBIX OTHOILIEHUH B
KOJJIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO IIOJIE3HOM,
y4ueOHOMCCIIEI0BAaTENbCKOM, TBOPYECKOM M JAPYrUX BHUAAX  JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NPU BBHINOJHEHUM Y4YeOHBIX, [MO3HABaTENbHBIX 3a/ad,
BBIMOJIHEHUM XHMHYECKHUX OKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHUIO W B3aWMOIIOMOIIM B TpolLiecCe 3TOW Yy4eOHOM MAeATeNbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IMOBEJECHUE M MOCTYNKH CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BEIIECTBE U XMMUYECKOW PEAKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKM M COCTAaBJISIIOIIME OCHOBY Ul IIOHUMaHHUS CYHIHOCTH
HAay4yHOM KapTHHBI MHpa, NPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOTHOM CPEIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHBBI, HAlpaBJIEHHbIE Ha IIOJIYYEHHE HOBBIX 3HaHUM 10 XUMUH,
HEOOXOAUMBIE Ui OOBSCHEHHUS HaOJI0JaeMbIX MPOIECCOB M  SBICHHH, IO3HABATEIbHOM,
MH(OPMALIMOHHONW M YHMTATEIbCKOW KYJIbTYphl, B TOM UYHCJIE HaBBIKOB CAMOCTOATEIHHOW pabOThI ¢
y4eOHBIMU TEKCTaMH, CIpPaBOYHOM JIUTEPaTypoil, JOCTYMHBIMH TEXHMYECKHMHU CpeACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTepeC K OOY4YeHHI0O M TIO3HAHMIO, JIOO03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHONW M HCCIIEIOBATEILCKOM JEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTHU >XM3HHU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/0pPOBbIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 KU3HHU, OCO3HAHHE MOCIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJISl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJNIOACHUS TIpaBWI OE30MacHOCTH TIPH
00palleHny ¢ XUMUYECKIMHU BEIIECTBAMH B OBITY U pealbHOW KU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:



WHTEPEC K MPAKTHUYECKOMY U3YUYEHHUI0 MpodecCcruiil U Tpy/la pa3aIudHOro pojia, YBaXKCHHUE K TPYIY
U pe3yibTaTaM TPYJIO0BOH JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUMN
[0 XUMHUH, OCO3HAHHBINA BBHIOOP MHIWBUIYATHHOUW TPACKTOPUHU MPOJOJHKCHHSI 00pa30BaHUs C yUETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH,
yCHEenHoW MpodecCHOHATBLHON JEATEIPHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
a/IalITUPOBAThCA B MpodeccroHaABHOM cpefie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS

9KOJIOTUYECKH I1IeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJAEC KaK HCTOYHHMKY JKHU3HM Ha 3emiie,
OCHOBE €€ CyYIEeCTBOBAaHMS, IOHMMaHUE IIEHHOCTH 3JI0pOBOI0 M 0Oe30MmacHOro oOpas3a >KXH3HH,
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 TPHUMEHSITh 3HAHUS, IMOJIydaeMble NPU M3YYEHUU XUMHH, AJs pElIeHus 3ajad,
CBA3AHHBIX C OKPY’KAIOILIEW NMPUPOJHON CPENOM, IS MOBBILIEHUS YPOBHS dKOJOTHYECKOU KYJIBTYpHI,
OCO3HaHUS TJIOOAIBHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM M IMyTeH MX PEIICHUs MOCPEICTBOM
METOJI0B XMMHH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe wMmeTampeaMETHBIX PE3yJAbTATOB BBIICISAIOT 3HAYUMBIC JUIS  (DOPMHUPOBAHHS
MHUPOBO33PEHHUs OOIleHAyYHbIE MOHATHS (3aKOH, TEOpHWs, NPHUHLMI, TUMOTe3a, (GakT, CUCTEMA,
MPOLIECC, IKCIEPUMEHT M JAPYroe.), KOTOpbIe HCIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax U TO3BOJIAIOT Ha OCHOBE 3HAHHMKM W3 ATUX MPEAMETOB (DOPMUPOBATH MpEACTaBICHUE O
LIEJIOCTHOW HAyYHOM KapTHHE MHpa, W YHUBEpCAIbHbIE Yy4eOHBbIC NEWCTBHUsS (TTO3HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PpETYISTHBHBIC), KOTOphle oOecrneunBaroT (OpMHpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITETLHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHON e TeNbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS

Ba3oBble Joruueckue aeiicTBUA:

YMEHUSI UCIOJIb30BAaTh MPUEMBI JOTUYECKOIO MBIIUIEHUS MPU OCBOCHHUM 3HAHWM: PACKPHIBATH
CMBIC]I XUMHUYECKUX MOHATHM (BBIIEIATh UX XapaKTEepHble MPHU3HAKH, YCTAHABIMBATh B3aUMOCBS3b 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 CBSI3W MEXKIY OOBEKTAMH H3Y4YECHHS, CTPOHTH
JIOTUYECKHE paccyXkIeHus (WHIYKTUBHBIC, ACAyKTHBHBIC, IO AaHAJIOTHHU), JAeNaTh BBIBOABI H
3aKJIIOUCHUS;

yMEHHE TPUMEHSTh B TMPOIECCe IMO3HAHMS TOHATHS (NPEAMETHBIE M METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, WCIOJIb3yeMble B XHMHH, MPEeoOpa3oOBLIBaTh IMIUPOKO
MPUMEHSAEMbIE B XUMHUHU MOJICJIbHBIE TPEICTABICHUS — XUMHUYECKMM 3HAK (CHMBOJI 3JIEMEHTA),
XuMudecKkas (popMyia U ypaBHEHHE XUMUYECKON PEAKIIMU — MPH PEIICHUN yu4eOHO-TI03HABATEIbHBIX
3a/a4, C y4€TOM JTHX MOJIEIBHBIX TPEACTABICHUI BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKUA U3Y9aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3M U MPOTUBOPEUUS B HU3Y4YaeMBIX MpoIeccax H
SIBIICHHSX.

Ba3oBble uccienoBarejabLcKue NeicTBUA .

yYMEHHUE MCIO0JIb30BaTh NOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KAaueCcTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;



MpUOOpETEeHUEe OMbITa [0 TUIAHUPOBAHUIO, OpPraHM3allMM U IPOBEICHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHME HaOJII0aTh 3a XOJOM IIPOLEcCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yabTar, (OopMyIHpOBaTh OOOOIIEHHS W BBIBOABI IO peE3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIETOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHAJTU3UPOBATh M HHTEPIPETUPOBATH MH(POPMALMIO PA3IUYHBIX BHJIOB U
dopM TmpencTaBieHHs, MOMYyYaeMyI0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJSApHAs JHUTEparypa
XUMHUYECKOTO COJIep KaHMsI, CIIPAaBOYHbIE MOcoOUs, pecypchl VHTepHEeTa), KpUTHYECKH OLIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yYMEHHUE MPHUMEHATh Pa3WYHbIE METOABl M 3alpOChl MPH MOHUCKE M O0TOOpe MHGpOpMANUU H
COOTBETCTBYIOLINX JaHHBIX, HEOOXOMUMBIX JUIS BBITIOJHEHHUS y4eOHBIX M TIO3HABATENBHBIX 3a/ad
onpeAenéHHOro TUIA, NpUOOpeTeHHe omnblTa B 00JaCTH  HCIOJIB30BaHHUS HMH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIAJICHHUE KYyJIbTYpOl AaKTHBHOTO HCIIOJIIb30BAHUS Pa3IHMUHBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONMTUMANBHYIO (POpPMY MpeacTaBiIeHUs] HHPOPMALTUU
¥ WUIIOCTPUPOBATh peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (opmamu
rpauKy 1 UX KOMOMHAITUSIMU,

YMEHHME UCIOIb30BaTh M aHAIM3HPOBATH B IMpollecce Yy4eOHOW U HCCIeI0BaTEeIbCKOU
JESTeTBbHOCTH MH()OPMAIMIO O BIMSHUHM HMPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SHCTBA M TPAaHCIOpTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3a7iaBaTh BONPOCH! (B X0j€ Auanora U (W) JUCKYCCHM) MO CYILECTBY 0OCYy»KaaeMoi
TeMbI, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOJHEHMSI MPEATIOKEHHOM 3a1a4u;

YMEHHS TPEJCTABIATh MOIY4YEHHbIE PE3YyJbTaThl MO3HABATEIbHON AEATEIbHOCTH B YCTHBIX
MACbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTALUI0 PE3yJIbTAaTOB BBINOJIHEHUS XUMUYECKOIO 3KCIEPUMEHTA
(;mabopaTopHOro ombita, Ja00paTOpHON pabOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HAaBaTEIbHOW U
HCCIIEI0BATENIbCKON /IEATENIbHOCTU MPH PELICHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBAHUS MO3ULUH (0OCyXJIeHHs, OOMEH MHEHMSMH, «MO3TOBbIE LITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUM, ONpENIETICHUEe KPUTEPUEB IO OLIEHKE KAayeCTBA BHIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSITEIBHO ONPEAENATh LENU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATENIbHOCTh, BBIOMpaTh Hambosee
s dexTuBHBIE CITOCOOBI pelieHusT y4eOHbIX U MO3HABATEIbHBIX 3a71a4, CAMOCTOSTEIHHO COCTAaBIISAThH
WM KOPPEKTUPOBATh MPEJIOKEHHBIM aNrOpUTM JEUCTBUI TMpU BBINOIHEHUU 3aJaHUNl C Yy4ETOM
MOJIyUYeHUs] HOBBIX 3HAHUUW 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUAX, OIICHUBATH
COOTBETCTBHE IMOJIYUEHHOTO pe3yJibTaTa 3asBICHHOM LIelH, YMEHUE MCIOIb30BaTh U aHAIU3UPOBATH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHH.

NPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMETHBIX ~pE3yNbTAaTOB IO OCBOCHHUIO  OO0S3aTENBHOTO  COJEpIKAaHUS,
YCTAaHOBJICHHOTO  JaHHOW  (emepasibHOM  pabodeid  MpPOrpaMMOM,  BBIIEISIOT:  OCBOCHHBIC
0Oy4alolMMUCS HayuyHbl€ 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH, crienududeckue i NpeaMeTHON
obmact «XuMHUS», BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluy,
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 XHMHUYECKHUX IIOHSATUH: aTOM, MOJIEKYyJla, XUMHUYECKUU
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOAHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJbHAsl aTOMHAasi M MOJIEKYJSpHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MAaccoBasi A0Js XMMHUYECKOIO 3JIEMEHTA B COCIMHEHHUU, MOJSPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, SJIEKTPOOTPUIIATEIIEHOCTh, CTCIICHh OKUCIICHUS,
XUMHUYECKass peakius, KiIacCH(PUKAIUs PEaKIUil: peaklud COCIUHEHUS, pPEeaKInu
pa3ioKeHUs, PeaKuu 3aMeIleHUs, peakiuu OOMeHa, 3K30- U IHIOTEPMUYECKUE PEaKIuu,
TerioBoM 3¢ (deKT peakuuu, sIpo aroma, dJIEKTPOHHBIM CIIOM aToMa, aTOMHas OpOUTAb,
pagdyc aTtoma, XMMHYECKasl CBS3b, MOJSAPHAS W HEMOJISpHAs KOBAJIEHTHAs CBS3b, MOHHAS
CBS3b, MOH, KATUOH, AHHMOH, PACTBOP, MacCOBas 10J1s1 BELIECTBA (IIPOIICHTHAS KOHIICHTPALIUS)
B pacTBODE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUA U MPUMEHSTh 3TU TMOHATHUS
IIPY ONKMCAHUM BEIIECTB U UX MPEBPAICHUM;

HCIIO0JIH30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJieHUsS (POpMyYJ BEIIECTB U ypaBHEHUU
XUMHUYECKUX PEAKIUM;

OMpENEesATh BAJICHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTENEHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPUHAIJICKHOCTh BEIIECTB K
orpeAenEHHOMY KJIaccy COeIUHEHUH 1o (opMyIiaM, BUI XUMHYECKOH CBSI3U (KOBAJICHTHAS U
WOHHAs1) B HEOPTaHUYECKUX COCTMHECHHUSIX;

packpsiBaTh cmbici [lepuonnueckoro 3akona [I. M. Menneneea: AeMOHCTpUPOBATH
MOHHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX 3JJIEMEHTOB OT HX
nojoxenus B [lepruoanueckoit cucreme, 3aKOHOB COXPAaHEHUsI MAcChl BEIIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUY€HHUsI, 3aKOHAa ABOTrapo;

OTMHCHIBATh U XapakTepu3oBaTh Tabaumunyro Gopmy I[leprognueckoit cucTeMbl XUMHYECKHX
AJIIEMEHTOB: Pa3INuaTh MOHITHS «TJIaBHAs MOATpyma (A-Tpymma)» U «10004YHast MOArpyIa
(b-rpynma)», Manbeie U OOJBIINE TIEPUOJIBI, COOTHOCUTh 0003HAUEHMUSI, KOTOPhIE UMEIOTCS B
tabmune «llepuoamueckass cucrtema xumudeckux osiemeHtoB JI. U. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI ATOMOB XMMHYECKUX JIEMEHTOB (COCTaB U 3aps]l
s1ipa, 00IIee YUCIIO EKTPOHOB U PACIIPEICTICHHE UX 110 JIEKTPOHHBIM CIIOSIM);
KIAaCCU(PUIIUPOBATh XUMHYECKHE DJJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBAa, XUMHUYECKHE
peakiuu (Mo YMCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY YD (DEKTY);
XapaKTepu30BaTh (OMHUCHIBAThH) OOIIME XMMHUECKHUE CBOWCTBA BEIIECTB PAa3IUYHBIX KIACCOB,
MOJATBEPKJIasi ONUCAHHE TMPUMEPAMH MOJEKYJSIPHBIX YPAaBHEHUNW COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;

MPOrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT KX KAa4eCTBEHHOIO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYIISIPHYIO B MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JOJIFO
XUMHYECKOT0 3JIEMEHTa 1Mo (opMylie COeIUHEHHUs, MAaCCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKInH;

IIPUMEHATh OCHOBHBIE OINEPALlMM MBICIUTEIBHON JEATEIbHOCTH — aHalIW3 M CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTU3alUl0, KIACCU(UKAINIO, BBISBICHHE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XHMHUYECKUX PEaKLUU,



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

e cjenoBaTh  NpaBWJaM  TOJb30BaHUS ~ XMUMHUYECKOM  mocymoil u  jJabopaTopHBIM
o0opymoBaHUEM, a TakKe TpaBUiIaM OOpalleHHs C BEHIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIMOJHEHUIO J1a00paTOPHBIX XMMHMYECKUX OMBITOB MO MOJIYYEHUIO U
cOOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPO/Ia), IPUTOTOBIEHUIO PACTBOPOB C
ONpeACIEHHON MAacCOBOM J0JIEM PAacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W IPOBOIAUTH
XUMHYECKHE IKCTIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH U KHCIOT C MOMOIIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaIeHH, METHIIOPAHX U IPYTHE).

OcHoBHBIE BHU/bI ACATCJIbHOCTH YHAIIIUXCH HA YPOKE

Ha ypoxax xumuu yyamuecs MOTYT 3aHUMATbCs pa3JIMYHBIMU BUJAAMU JESTEIbHOCTH, KOTOPbIE
CIIOCOOCTBYIOT YCBOCHHIO MaTepHaja M Pa3BUTHIO HAyYHOTO MBIIUICHHS. BOT OCHOBHBIC BHJIBI
JESITEIbHOCTH

1. Caymanue W BocnpusTHe MH(OPMALUM. YdYalluecs CIyMAT OOBSICHEHUS YUYHUTEIS,
BOCIIPUHHUMAIOT HOBBIE TEMBI U KOHLEMLINH, 33Jal0T BOIIPOCHI.

2. Pabora ¢ yyeOHMKaAMHM W JAPYrMMHM HMCTOYHMKaMHM. YteHue yueOHOro Marepuana,
M3y4eHHEe CIPABOYHBIX M3/1aHUI U HAYUHBIX CTaTel JUIsl yriIyOJeHUs 3HaHUH 110 TeMe.

3. IlpakTuyeckue 3anaTHA. [IpoBeneHue nabopaTOpHBIX pPabOT U IKCIEPUMEHTOB, TE
ydauyecss MOTyT Ha IIPaKTUKE ITPOBEPUTh XUMUYECKUE 3aKOHBI U TEOPHH.

4. IlpobonemHoe pemenme. Perienue 3aady M pacyeToB, KOTOpPHIE MOMOTAlOT MPUMEHSThH
TEOPETUYECKHUE 3HAHUS K IPAKTUYECKUM CUTYaLUSIM.

5. I'pynnoBblie mpoeKThbI U 00cyxkaeHus. PaboTa B MalbIX Ipymnmnax, 00CyX/IeHHe BOMPOCOB,
O0OMEH MHEHHMSIMU IO XMMUYECKHUM SIBJICHUSAM M SKCIIEPUMEHTAM.

6. IlonroroBka U nmpoBeaeHue npeseHTanui. [loaroroBka U npeacrapaeHue NTPOEKTOB WM
JIOKJIaJIOB MO0 BBIOPAHHBIM TeMaM, YTO Pa3BUBAE€T HABBIKM MYOJMYHOIO BBICTYIUIEHHSI M PabOTHI ¢
uH(popmanuen.

7. Hcnoub3oBanue  TexHoaorui. [IpuMeHeHHE  KOMIBIOTEPHBIX  CHUMYJISATOPOB,
BUJICOMATEPHAIIOB U IPYTUX HU(POBBIX PECYPCOB ISl HIUTFOCTPALIUU XUMUYECKUX SBJICHUH.

8. IlpoBenenme mcciaenoBanuii. (CaMOCTOATENBHOE WM TIPYNIOBOE  HCCIEJOBaHHE
oTnpeAeNEHHBIX XUMUUECKUX SIBIIEHUH, YTO pa3BUBAET KPUTUUYECKOE MBIIUICHUE U UCCIIEI0BATEIbCKIE
HaBBIKH.

9. Pediexcust M caMOOLeHKA. YUYSHUKH aHAIM3UPYIOT CBOM mporecc oOydeHus, BBISBISIOT
crabble ¥ CHIJIbHBIE CTOPOHBI, CTaBAT LIEH IS AaJIbHEHUIIEero pa3BUTHA.

OTH BUABI EATEIBHOCTH MOMOTAIOT yJalluMCSl aKTUBHO y4acTBOBaTh B y4e€OHOM MpoIliecce,
nenasi ero 6osee HHTEPECHBIM U 3()(HEeKTUBHBIM.

Opranu3zanusi NPOEKTHON M UCCJIEI0BATEIbCKOM 1eATEIbHOCTH Y4AIUXCHA

[TpoexTHas uccienoBaTeNbCKas AEATEIBHOCTD yUallluXcs IPONKUcaHa B cTaHAapTe 00pa30BaHUs.
IIporpaMMBbl Bcex LIKOJIBHBIX IPEIMETOB OPUEHTHPOBAHBI HA JAHHBIN BUJ JeATeNnbHOCTH. [IpoexTHas
JESTeIbHOCTh YYalIUXCsl CTAHOBUTCS Bce OoJiee akTyalbHOH B coBpeMeHHOH mnenaroruke. M ato He
CllyyaifHO, BeZlb UMEHHO B TPOIIECCEe MPABUIBHON CaMOCTOSATEIBHOM pabOThl HAJl CO3/1aHUEM TIPOCKTA
Jdydme Bcero (QGopMmupyercs KyJlbTypa YMCTBEHHOIO Tpyda YYEHMKOB. A  TIOBCEMECTHas
KOMIIBIOTEPHU3AIHS TTO3BOJISIET KAKIOMY YUUTEN0 0ojiee TBOPUYECKH MOAXOIUTh K pa3paboTKe CBOMX
YPOKOB, a TakKe CclelaTh 00pa30BaTeNbHBIA Mporecc Oonee HHTEPECHBIM, Pa3HOOOpa3HBIM U
COBPEMEHHBIM.



NHCcTpyMEHTOM [OCTHMKEHUS IUJIAHUPYEMBIX JIMYHOCTHBIX, METANpPEeIMETHBIX U IPEIMETHBIX
pE3yNbTATOB SIBISIOTCS YHUBEpCAJbHbIE y4ueOHble NeicTBUS. D(PPEKTUBHBIM METOIOM CHCTEMHO-
JESTEIbHOCTHOIO NIOJIXO/a SIBJIAETCS IPOEKTHAs JAESITENbHOCTD.

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

[lenb MOPOEKTHO-UCCIEIOBATEIBCKOM JEATEIBHOCTH ydaluxcsi B paMmkax HOBbix PI'OC:
(dhopMUpOBaHHE YHUBEPCATBHBIX YUYCOHBIX ICHCTBHM. VCMONh30BaHUE MPOCKTHO-HCCIEI0BATEIBCKON
NEeSTeIbHOCTH Ha YpOKaXx M BO BHEYPOUHOW JEATEIbHOCTU SIBISIETCA CPEACTBOM (OPMUPOBAHUS
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI, KOTOPBIE B CBOIO OUEPEIb:

e 00ecrneynBaroT yyaleMycsi BO3MOKHOCTh CAMOCTOSATEIBHO OCYIIECTBISTh ACITEIbHOCTD YUCHUS,

® CTaBUTh Y4eOHBIC IEIH, HMCKATh M HCIOJIB30BaTh HEOOXOAWMBIE CPEJICTBA W CIIOCOOBI HX
JOCTHKCHHS,

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

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

e 00ecrneynBaeT JMYHOCTA TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BAaHUIO, BHICOKYIO COLUATBHYIO H
npodeccnoHanbHYI0 MOOMIBHOCTB;

e 00ecCreynBalOT yCIENTHOS YCBOCHUE 3HAHUH, YMCHHUI U HABBIKOB,;

(dhopMupOBaHHE KAPTUHBI MUPA, KOMIIETCHTHOCTEH B JIF0O0O0U MPEAMETHOM 00JIACTH TTO3HAHHUS.
K Ba)KHBIM MONOKHUTENBHBIM (DAaKTOPaM MPOECKTHON AEITETbHOCTA OTHOCSTCS:

¢ [IOBBIIIECHNE MOTHUBALMY YYAIUXCS IIPU PEILIECHUN 33]1a4;
® pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;
® CMEIICHME AKI[EHTa OT MHCTPYMEHTAJIBHOTO NIOIX0/1a B PELICHUH 33/]1a4 K TEXHOJIOTHYECKOMY;
e (opmupoBaHUE UYBCTBA OTBETCTBEHHOCTH;
® CO3JaHME YCIOBHUH JJI1 OTHOIICHUM COTPYAHUYECTBA MEXKAY YUUTEIIEM U YHAIIUMCS .
OcHOBHOM TpUHIMII pabOTBl B  YCIOBUSAX IPOEKTHOW JIEATENILHOCTH —  OIepekarolee

CaMOCTOSITENIbHOE 03HAKOMJICHHUE IIKOJIbHUKOB C Y4EOHBIM MaTEpHUaJIOM U KOJUIEKTUBHOE 00CYXK/IEHNE
Ha ypoKax MOJYYEHHBIX PE3yNIbTaTOB, KOTOPbIE OPOPMIIIOTCS B BUAE ONMPEICICHUN U TeopeM. B aTom
Cilydae ypoK TMOJTHOCTBIO yTpadyMBaeT CBOM TPAJAUIIMOHHBIC OCHOBAHHUS U CTAHOBUTCS HOBOU (hopmoit
OOIICHHSI YIUTENS M YYaLUXCsl B IJIaHE MPOU3BOJICTBA HOBOTO ISl YY€HUKOB 3HAHMSL.

Tunel 3agaHuil, npeajgaraeéMbpIx Y4eHUKaM B XOJI€ POEKTa:

® TpaKTHYECKUE 3aJaHus (M3MEpEHHUs, YEepUYEHHUs C TOMOIIbI0 YEPTEKHBIX HWHCTPYMEHTOB,
paspe3aHusi, crubaHusi, pUCOBaHUS U Jp.)

® [PAKTUYECKUE 3a/1a4 — 3a7a4M MPUKIIATHOTO XapaKTepa;

e TpoOJIEeMHBIC BOMPOCHI, OPUEHTHUPOBAHHBIE Ha (OPMHUPOBAHHE YMEHHH BBIABUTATh THIOTE3HI,
O0OBACHATH (haKThl, 000CHOBBIBAThH BHIBOJIBI;

® TEOopeTHYECKHE 3a/IaHus Ha MOUCK U KOHCIIEKTHPOBaHHE WH(OpMAIIUHU, €€ aHAINU3, 0000IIeHNe U
T.IL.;

® 3a7a4M - COBOKYITHOCTh 3aJJaHUI Ha UCITOJIb30BaHNE OOIIHX JJISI HUX TEOPETUUECKHUX CBEJICHUM.

OCHOBHBIE 3Tallbl OPraHU3alUU IPOEKTHON JEATENBHOCTH YJalIuXcs
1. TloaroToBKa K BBIMOJIHEHUIO TIPOoeKTa ((hOopMHUpOBAHUE TPYII, Bblada 3aqaHuii. BeIOop TembI
U LeJe MPOeKTa; OMpeAeNieHUE KOJIMYECTBA YYACTHHKOB MPOEKTa). YUariuecs OOCYX TaroT
TEMy C YYHTEJEM, IIOJIy4alOT TPH HEOOXOAMMOCTH JOMOJHHUTEIBHYIO HWH(OpPMAIHIO,



YCTAHABJIMBAKOT MCJIH: YUYUTCIIb 3HAKOMUT Y4YalllUXCAd C CYTBIO HpOGKTHOI\/'I ACATCIIBHOCTH,
MOTUBHPYET y4allUuXCs, IIOMOI'a€T B IOCTAHOBKEC ueneﬁ.

2. IlnanmpoBaHue paboTel  (pacmperencHHe  OOSM3aHHOCTEH,  ONpeAeJeHHEe  BpPEMEHHU

UHIUBUAYATbHONH pabotTel). OrmpepeneHne HWCTOYHUKOB HMH(POPMALUK; IIAHUPOBAHUE
croco0oB cOopa M aHaiu3a WHGOpPMAIMHK; IUIAHUPOBAHHE HTOTOBOTO MPOAYKTa ((OpPMBI
HPEJICTABICHUS] PE3YJIbTaTa): BBITYCK I'a3€Thl, YCTHBIA OTYET C JEMOHCTpAIMEH MaTepHaIOB
IPYTHX; YCTAHOBICHUE KPUTEPUEB OLICHKHU PE3yJbTATOB; paclpeeicHue 00s3aHHOCTEH cpenu
YJICHOB KOMAH[bI: ydalliecs: BbIpaldaThIBAIOT IUIAH JCWCTBHUIl; y4MTENb Ipe/ularactT HICH,
BBICKa3bIBACT MPEIIIOJIOKCHHUS, OTIPEICIISICT CPOKU pabOTHI.

3. HccaenoBanme: ydamniyecss OCYUIECTBISIOT MOMCK, OTOOp M aHANIM3 HYXHOM HH(OpManuu;

OKCIICPUMCHTUPYIOT, HAXOAAT IYTHU PCIICHUS BO3SHHUKAIOIIUX HpO6JICM, OTKPBIBAIOT HOBBIC JJIA
ce0bs 3HAHUA, YIYUTCIIb KOPPEKTUPYCT X0 BBIIIOJIHCHUA pa6OTBI.

4. O00O0meHue pe3yabTaTOB: yJamuecs 0000MA0T MOIyIeHHYI0 HHPOpMAIUio, (GOPMYIUPYIOT

BBIBOABI U O(l)OpMJ'IHI-OT MaTcpural ajs prnHOBOﬁ IIpC3CHTallUNU.

5. Ilpe3eHTamusi (OTYET KAXKIOW TPYIIBI WA YYEHHUKA OCYIICCTBISETCS MO OKOHYaAHUU

MIPOCKTA).

6. OmeHka pe3yJIbTaTOB IMPOCKTHOW JEATEIHHOCTH WM TOJBEICHUE WTOTOB. Ka)JbIH YYCHUK

OLCHUBACT XOI U PE3YyJIbTaT CcOOCTBEHHOI ACATCIIbBHOCTH B T'PYIIIIC, KaKAast pa6oqa;1 Ipy1iia
OLICHUBACT ACATCIIBHOCTHL CBOUX YYAaCTHHKOB,; YYMTC/Ib OLCHHMBACT JACATCIBHOCTH KaXXJI0TO
Y4YCHHKA, TIOABOAUT UTOTU HpOBCI[@HHOfI yqalmuMucs pa6OTBI, OTMCYACT YCIICXU KaKIAO0T0.

BbInyCKHUK Hay4uTCH:

IJIAHUPOBATh W BBHITIOJIHATH Y4EOHOE HCCIEOBAaHWE W Y4YEOHBIH TMPOEKT, MCIOJIb3YS MOJIEIH,
METO/IbI U TIPUEMBI, aJIeKBaTHBIC UCCIIEAYyEeMOM MpodiiemMe;

BBIOMpATh M UCIIOJIB30BaTh METO/IbI, PEIEBAHTHBIE pacCMaTpUBaEeMoi mpobieme;

pacro3HaBaTh M CTaBUTh BOMPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh MOJIYYCHBI ITyTEM HAYYHOTO
HCCTIeI0BaHus, OTOUpATh aJeKBaTHBIE METO/bI MCCIIEIOBAaHUS, (JOPMYIMPOBATH BBITEKAIOIINE U3
WCCIE0BAHUS BBIBOJIBL;

WCIIOJIB30BaTh TaKWE MaTEMaTHYECKHE METOJbl W MPUEMbI, KaK aOCTpakmus W HaeaTu3alus,
JTI0Ka3aTeNIbCTBO, J0KA3aTeIbCTBO OT MPOTUBHOTO, JOKA3AaTEIbCTBO MO aHAJIOTUH, OTIPOBEPKEHUE,
KOHTPIPUMEP, HUHAYKTUBHBIE W JIEIYKTUBHBIE pACCYXACHHS, IOCTPOCHHUE U HCIOIHEHUE
ITrOpUTMa;

WCIOJIb30BaTh TAaKHE €CTECTBEHHOHAYYHBIE METOJbI U MPHUEMBI, KaK HaOJIOJIeHHEe, MOCTAHOBKA
MPOOJIeMBI, BBIIBHKEHHUE «XOPOIIEH TUIIOTE3bI», DKCIIEPUMEHT, MOJICTUPOBAHUE, TEOPETUUECKOE
000CHOBaHHWE, YCTAHOBIICHUE TPAHUI] IPUMEHUMOCTH MOJICIIA/TEOPHH;

WCIIONb30BaTh HEKOTOPHIE METOAbl TOJYUYECHHs 3HAHUM, XapakTepHble i1 COLMAIbHBIX U
HMCTOPUYECKUX HAyK: MOCTAHOBKA MPOOJIEMBI, OMPOCHI, OMUCAHUE, OOBICHEHUE, HCIOIh30BAHHE
CTATUCTUYECKUX JAHHBIX, HHTEpIpeTanus (PakTos;

SICHO, JIOTMMHO M TOYHO H3JlaraTh CBOIO TOYKY 3PEHMS, MCIOJIb30BaTh S3bIKOBBIE CPEACTBA,
aJieKBaTHBIE 00CYKIaeMOii podIeme;

oTnnyaTh (PaKThl OT CYXXJIEHWW, MHEHHUH W OIEHOK, KPUTHYECKH OTHOCHUTHCS K CYXKICHUSM,
MHEHHUSIM, OLIEHKaM, peKOHCTPYHPOBATh UX OCHOBAHUS;

BHJIETh U KOMMEHTHPOBATHh CBSI3b HAYYHOTO 3HAHWUSA W IIEHHOCTHBIX YCTaHOBOK, MOPAJbHBIX
CYKJICHUH MTPU TIOJIyY€HHUH, paCIPOCTPAHEHUH U IPUMEHEHNN Hay4YHOI'O 3HAHUSI.

BblnyCKHllK noJiydum 603MONCHOCMb HAYUUMbCA?

CaMOCTOSITENIbHO 33JyMBIBaTh, IJIAHUPOBATH M BBINOJIHATH Y4eOHOE HMCCIEeIOBaHUE, YUEOHBIN U
COLIMAJIbHBIN IIPOEKT;

HCIIOJIB30BAaTh AOTAaJIKy, O3apCHHUEC, NHTYUIHIO,



HCIIOJIb30BaTh HEKOTOpPBIE METOABl IOJYYEHMs] 3HAaHUM, XapaKkTEepHbIE U1 COLUANBHBIX H
UCTOPUUYECKHX HAYK: aHKETUPOBAHUE, MOJICIMPOBAHHUE, TOUCK UCTOPUUYECKHX 00pPa3LIOB;
WCIOJIB30BAaTh HEKOTOPBIE MPUEMBI XYI0KECTBEHHOTO MMO3HAHHUS MHUPA: HEIOCTHOE OTOOpakeHHe
MHUpa, 00pa3HOCTh, XyJO0KECTBEHHBI BBIMBICEJ, OPraHUYECKOE €IMHCTBO OOIIEro, 0COOEHHOTO
(TUIIMYHOr0) ¥ €TUHUYHOIO, OPUTHHAIIBHOCTb;

IEJICHANPABICHHO ¥ OCO3HAHHO pa3BUBaTh CBOM KOMMYHHUKATHUBHBIE CIIOCOOHOCTH, OCBaMBAaThb
HOBBIE SI3bIKOBBIE CPEJICTBA;

OCO3HaBaTh CBOK OTBETCTBEHHOCTh 3a JIOCTOBEPHOCTh IIOJYYEHHBIX 3HaHMH, 3a KayecTBO
BBINOJIHEHHOI'O IIPOEKTA.



TEMATHYECKOE IINTAHUPOBAHUE

HeaeBoii mpuoputrer Ha ypoBHe OOQO: co3maHue OJAroNpUATHBIX YCIOBUH JUIsl Pa3BUTHS
COILIMAJIbHO 3HAYUMBIX OTHOIICHUH IIKOJIBHUKOB U, MPEXKIE BCErO, IEHHOCTHBIX OTHOILICHUM:

1.
2.

10.

K C€MbE€ KaK IJIaBHOM OMOpPE B )KU3HU YEJIOBEKA U MCTOUHUKY €0 CUaCThs;

K Tpydy Kak OCHOBHOMY CHOCOOY JOCTHXKCHMS >KW3HEHHOTO OJaromojydusi 4ejJoBeKa,
3aJI0Ty €ro YCIEUIHOIro Npo(ecCHOHAIBHOTO CaMOOIIPEIEJIEHUS U OLILYLECHHS] YBEPEHHOCTH
B 3aBTpAlIHEM JTHC,

K CBOEMY OTE€YecTBY, CBOeW Mayioll u Oonbuioi PonuHe kak MecTy, B KOTOPOM 4E€JIOBEK
BBIPOC U TIO3HAJI IIEPBBIE PAJOCTH U HEYJaul, KOTOpas 3aBelllaHa eMy MPeaKaMu U KOTOPYIO
HYXHO o0eperars;

K TpUpOJIe KAaK HCTOYHUKY >KM3HM Ha 3€emJle, OCHOBE CaMOI0 €€ CYIEeCTBOBaHUS,
HYKJaroleics B 3allUTe 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
0JIaronpHUsTHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOM CEMbE;

K 3HaHUSM KaK MHTEJJIEKTyaJlbHOMY pecypcy, oOecrieunBaronieMy Oyayliee 4eaoBeka, Kak
pe3yabTaTy KPOIOTIUBOIO, HO YBIEKATEIbHOIO y4EOHOIO TPYAa;

K KyJIbType Kak JyXOBHOMY OorarctBy oOIIecTBa U BaXKHOMY YCJIOBMIO OLIYIIECHUS
YCJIIOBCKOM IIOJIHOTBI HpO)KI/IBaeMOfI JKU3HHU, KOTOpPOC AarT CEMYy 4YTCHHEC, MY3bIKa,
HCKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKECHUE;

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

K OKpYXaroIlUM JIOASM Kak Oe3yCIOBHOHM M aOCONIOTHON IIEHHOCTH, KaK PaBHOINPABHBIM
COLMAJIHBIM TapTHEpPaM, ¢ KOTOPBIMH HEOOXOAMMO BBICTpauBaTh J0OpO’KENaTeNIbHBIE U
B3aUMOIOJICPKUBAIOIINE  OTHOLICHMsS, [JAalOIlMe 4YeJIOBEKY pPaJocTb OOLIEHHA U
MO3BOJISIOIINE U30eraTh YyBCTBA OJIMHOUYECTBA;

K camMuM ce0e Kak Xo03si€BaM CBOEH  Cy[bObl, CaMOONpENENAIOUMMCA U
caMOpeaN3YIOIMMCS JIMYHOCTSIM, OTBEYAIOLIUM 3a CBOE COOCTBEHHOE Oyryliee.

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.
KHeaopor bu6mmoreka [JOK

2.1 PO 6 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.

Menaeneena. CTpoe}me aToMOB. XMMHYecKasa CBsA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbLHbIE

peakuuu
[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 3 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
04.09.24 | TIpenmer xumuu. Poias Xxumuu B
1 JKU3HM YesioBeka. Temna u §1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEIlIECTBA
5 05.09.24 | TlonsTue 0 MeTOAAX IMO3HAHUS B §2 bubnnoreka [JOK
XHMUH https://m.edsoo.ru/ff0d227e
11.09.24 | TIpaxTtuueckas padora Ne 1
«[IpaBuia paboThI B
3 71a00paTOpHH U MPHUEMBI Ctp.20 bubmmorexa [TOK
patop P - https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHbIM
000pyIOBaHUEMY
4 12.09.24 | YwucTsle BemecTBa U CMECH. §3.4 bu6mmoreka [IOK
Crioco0b! pa3ieneHus cMece ' https://m.edsoo.ru/ff0d26ca
18.09.24 | TIpaxtuueckas pabora Ne 2
«Paznenenue cmeceit (Ha bubnuoteka [JOK
5 . Nosr. §1-4
IIpUMEPE OYUCTKH ITOBAPEHHON https://m.edsoo.ru/ff0d28c8
COIIN)»
19.09.24 bu6mmoreka [IOK
6 ATOMBI H MOTIEKyJIb! 36 https://m.edsoo.ru/ff0d2a6¢c
25.09.24 | XuMHuYeCKHE DJIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX §6 bubmmorexa [OK
https://m.edsoo.ru/ff0d2be8
3JICMEHTOB
8 26.09.24 [TpocThie U CIIOXKHBIE BEIIECTBA §2 bubmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 02.10.24 ATOMHO-MOJICKYJISIPHOE YICHUE §5 bubmorexa HOK
yip i https://m.edsoo.ru/ff0d2d50
03.10.24 | 3akoH IIOCTOSHCTBA COCTaBa
BellecTB. XUMHUeCKas bu6mmorexa [IOK
10 §7,8
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DJICMEHTOB
09.10.24 | OrtHoOcHTENIBHAS aTOMHAS Macca.
11 OTtHOCUTENbHAS MOJIEKYJISIpHAs §6 bubmmorexa [TOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 10.10.24 | 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
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https://m.edsoo.ru/ff0d323c

9JICMCHTa B COCIMHCHHU U

https://m.edsoo.ru/ff0d350c

13 16.10.24 | KonuuecTBo BemniecTBa. MoJib. §18 bubnmoreka [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230

14 17.10.24 | ®usnueckue U XUMUIECKHE §4.9 bubnmoreka [JOK
ABJICHUS. XUMUYECKasl PEaKLIHs ’ https://m.edsoo.ru/ff0d37fa

23.10.24 | Tlpu3Haku u ycIOBUS
15 MPOTEKAHUS XUMHYCCKHUX §9 bubmorexa HOK
p N https://m.edsoo.ru/ff0d3al6
peakuuit
24.10.24 | 3axkoH cCOXpaHEHHUS MacChl
16 BEIIIECTB. XUMHUYCCKHEC §10 bubmorera [JOK
H ] https://m.edsoo.ru/ff0d3b88
ypaBHECHUS
06.11.24 | BeruaucieHHs KOJIMYECTBA,

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

07.11.24 | Knaccudukanus XMuMUICCKUX

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

13.11.24 | M. B. JIoMOHOCOB — y4YEHBII-
19 SHIMKJIONEIUCT 0606yq eHUe U MosTopeHune bubmorexa HOK
H T, Hvl P https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUH
14.11.24 | KontponsHas padota Nel mo
20 TeMe «BelllecTBa 1 XUMHYECKHE MosTopeHune bubmmorexa [TOK
https://m.edsoo.ru/ff0d4290
peaKIum
20.11.24 | Bozmyx — cMmech ra3oB. Coctas
21 Bo3nyxa. Kucinopom — siaemeHT §12,13 bubmorexa HOK
A%, PO ’ https://m.edsoo.ru/ff0d448e
1 pocrtoe BeniectBo. O30H
21.11.24 | dusnueckre ¥ XUMHYCCKHUE

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

27.11.24 | CnocoObl nOTy4eHus
KHCIJIOpO/ia B 1abopaTopuu u Yuutb no bubnmnoreka [JOK

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

28.11.24 | TenuoBoii 3pPEeKT XUMHUECKON
peaKuu, MOHSATUE O
24 TEPMOXHUMHYECKOM YPaBHCHUU yaure no bubmmorexa [JOK
p yp ’ TeTpaau https://m.edso0.ru/ff0d4790
9K30- M SHJOTEPMHYECKUX
peaKIusx
25 04.12.24 | TommBo (HeQTb, yroiab 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
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MeTaH). 3arpsi3HEHUE BO3/1yXa, TeTpagu https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €r0 MPEeA0TBpalIECHUS
05.12.24 | TIpaktuueckas padora Ne 3 mo
teme «llomydenue u cobupanue bubmuoreka [JOK
26 §13
KHUCJIOpOJa, U3YYEHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
11.12.24 | Bonmopon — 3JI€MEHT B MPOCTOE
27 BE Hefﬂfo Haxoxnenue 15 §15 bubmoreia HOK
t ' A https://m.edsoo.ru/ff0d4dd0
npupojie
12.12.24 | ®usnyeckue U XUMUIECCKHEC
08 CBONCTEA BOXODOM Yuntb no bubnmoreka [JOK
AOpOJa. Tetpagu | hittps://m.edsoo.ru/f0d4ddo
[Tpumenenue Bogopoaa
18.12.24 bubmuoreka [JOK
29 [ToHsATHE O KUCIHOTAX U COJIAX §16,17 https://m.edsoo.ru/F0d50d2
19.12.24 | CnocoOblI MOTYYICHHS BOJIOPOIA YunTb no bubnmoreka [JOK
30
B JabopaTopuu TeTpaam https://m.edsoo.ru/ff0d4ddo
25.12.24 | TlpaxTtuueckas padota Ne 4 mo
31 teme «Ilonydyenue u cobupanue Crp.74 bubmmorexa [IOK
BOZIOPOJIA, M3YYEHHUE ETO - https://m.edsoo.ru/ff0d4f42
CBOWCTB»
32 26.12.24 | MonspHbiil 00bEM ra3oB. 3aKOH §19 bubnmnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
09.01.25 | Beruucaenus 00béMa,
KOJINUECTBA BEIIECTBA r'a3a Mo bubmuoreka [JOK
33 §19
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BEMY
15.01.25 | Beruncnenus 00bEMOB ra30B MO
34 YPaBHEHUIO PEaKIUU Ha OCHOBE 3anaHue B bubmuorexa [IOK
3aKOHa 0OBEMHBIX OTHOLLIEHUHN TeTpau https://m.edso0.ru/ff0d5708
ra3oB
35 16.01.25 | ®usuueckue U XUMUYECKHE §21 bubmuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 22.01.25 | CocraB ocHoBanuii. [loHsTHE 00 §21 bubmuorexa [JOK
WHJUKaTOpax https://m.edsoo.ru/ff0d59e2
23.01.25 | Boja xak pacTBOPHUTEIIb.
37 Hacpl1ieHHbIe ¥ HEHACHIIICHHBIE §22 bubnmoreka [JOK
pactBopbl. MaccoBas 10Jist https://m.edsoo0.ru/ff0d5b40
BEIIECTBA B pacTBOpE
29.01.25 | TIlIpaktudeckas pabora Ne 5 o
38 teme «lIpurorosneHue 3amanue B bubnmoreka [JOK
pacTBOPOB C ONPENEIEHHON TeTpaau https://m.edsoo.ru/ff0d5eba

MacCOBOM J0JIeil paCTBOPEHHOTO



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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BC€IICCTBa»

30.01.25 | KontpoasHas pabora Ne2 o
39 Treme «Kuconod. Botoho 3ajanue B bubmmoreka [JOK
POA. BOAOPOL TETpaan https://m.edsoo.ru/ff0d6342
Bona»
05.02.25 | Oxcuupbl: cocTas, bubmuoreka [JOK
40 §23
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
06.02.25 | TlomydeHue u XUMHUYECKHE
41 CBOMCTBA KUCJIOTHBIX, 3aianue B bubmmoreka [JOK
OCHOBHBIX U aM(OTEPHBIX TeTpaau https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 12.02.25 | OcHoBaHMS: COCTaB, §24 bubmuorexa [JOK
KJaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
13.02.25 | T[lonydeHue U XUMUYECKUE bubnuorexa [IOK
43 - . §24
CBOMCTBAa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
19.02.25 | Kucnotsl: cocras, bu6mmoreka [IOK
44 §25
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ffOdfee2
45 20.02.25 | Tlony4yeHue U XUMHUYECKUE §25 bubnunoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
26.02.25 | Conu (cpennue):
46 HOMEHKJIaTypa, CIIocoObl §26 bub6nuorexa [IOK
MOJIy4EHUS, XUMUYECKUE https://m.edso00.ru/00ad9474
CBOMCTBA
27.02.25 | Tlpaktuueckas pabora Ne 6.
Pemenne skciepuMeHTaNIbHBIX
47 3az1a4 1o teme «OCHOBHbIE Crtp.120 bubmorexa [JOK
g - https://m.edso0.ru/00ad9b7c
KJIACCBhI HEOPTAHUUIECKUX
COECTUHEHUI)
05.03.25 | T'eneTnyeckas CBSI3b MEXIY
48 KJIaCCaMU HEOPTaHUUECKUX §27 bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 06.03.25 | O06o0061IIEHNE ¥ cUCTEMATHU3AIIS Nosr. §39- bubmuoreka [JOK
3HaHUU 42 https://m.edso00.ru/00ad9ch2
12.03.25 | KonTtponsHas padota Ne3 o
. 3amaHue B bu6nmoreka [JOK
50 TeMe "OCHOBHBIE KJIacChl
. TETpaIn https://m.edsoo.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
13.03.25 | [IlepBble MOMBITKH
KJIacCU(UKAUN XUMHYECKUX bubnuorexa [IOK
51 §28
anemeHToB. [IoHATHE O rpymnmax https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
19.03.25 | T[lepmoguveckuii 3aK0H U Eu OK
52 [Tepuoanueckas cucrtema §29 nommorexa I1

XUMHYECKHX 31eMeHToB /1. H.

https://m.edsoo.ru/00ada52¢
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Mennenecena

20.03.25 bu6mmoreka [JOK
>3 HepHouet, rpymitb, NOATpYITbI 329 https://m.edsoo.ru/00ada52¢c
54 02.04.25 | Crpoenue atomoB. CocTaB §30 bubnuoreka [JOK
aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00ada342
03.04.25 | CrpoeHue 3IeKTPOHHBIX
55 000JI04€K aTOMOB 3JIEMEHTOB §31.32 bubnmoreka [JOK
[Tepuoauueckoii cucremsi /. U. ' https://m.edsoo.ru/00ada6bc
Meupeneena
09.04.25 | XapakTepuCTHKa XUMUYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B §33 bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
10.04.25 | 3nauenue I[lepuoamueckoro
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
16.04.25 | DnekTpooTpHUIIATEITHFHOCTh bu6mmoreka [IOK
58 §34
aTOMOB XHMHUYECKHX DJIEMECHTOB https://m.edsoo.ru/00adaab8
17.04.25 bu6mmoreka [IOK
59 Vomsas xuuieckas cessb 334 https://m.edsoo.ru/00adac34
60 23.04.25 | KosaseHTHas MOJISpHAS §35 bubnmnoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 24.04.25 | KosaneHTHas HeMOIspHAs §36 bu6mmoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
30.04.25 bu6mmoreka [JOK
62 CreneHs okHCICHHA 338 https://m.edsoo.ru/00adae?8
63 07.05.25 | OxwuciuTensHO- §39 bubmuoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
14.05.25 bu6mmorexa [IOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN §39 https://m.edsoo.ru/00adb076
15.05.25 | KoutponsHas padora Ne4 mo
65 TeMe «CTpoeHHe aToma. IToBTOpEHME bubnmorexa LIOK
https://m.edso0.ru/00adb486
XHUMHYECKast CBSI3b)»
21.05.25 | PeseprubIii ypok. O600IICHNE T bubnnoreka [JOK
66 .
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
22.05.25 | PesepBHblii ypok. O600mIEH e 1 bubnmoreka [JOK
67 .
cHUcTeMaTu3alus 3HaHUI https://m.edso0.ru/00ad9ch2
68 28.05.25 | Pesepsublit ypok. O000IICHHE U bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
69 29.05.25 | Pesepsublit ypok. O6o0IeHHE U

CUCTeEMaTH3alus 3HaAaHUN
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OBIIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME: 69




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
o011eo0pa3oBaTenbHbIX YupexaeHuil. Xumus. 8-9 kiaccel. «IIpocBemenue.
[Ma6puensu O.C., SAxymosa O.M.. Bocko6oitnukoa E.H. Xumus. HacronpHas kaura
yuutens 8 kiaacc. Metoaudeckoe mocooue. [Ipocsemenue, 2009.

["abpuensn O.C., Cmupnona T.B., Cnankos C.A. XuMus B TecTax, 3afauax, ylnpaxHEeHHsIX.
8 kiacc. Jlpoda, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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