MMHUCTEPCTBO ITPOCBEIIEHNS POCCUNCKOU ®EJIEPALIMU
MunucrepcTBO 00111er0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu
VYnpasnenue obpazoanus PoctoBa-Ha-JloHy

MAOY «JIumeit Ne 11»

«Paccmompenoy
Ha 3aceganuu MO
ITporokon Ne 1
ot 12.08.2024
ITpencenarens MO
Cunopenko E.B.

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

ot 27.08.2024
ITpencenarens HMC
Maii6opona T.A.

[Tpukas Ne 445 ot 31.08.2024

PABOYASA ITPOT'PAMMA

(ID 5440826)
XAMMS

(npeomem)

Yuurtean: MacjiaeHHUKOB A. B.

Kaace: 11 «b»

KoauvecTBO 4acoB, 3a KoTopoe peanusyercs padbouas mporpamma: 100 gacos.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 UETBEPTH Bcero
Bcero 24 24 31 21 100
KonTponbHbie 1 1 1 1 4
paboThI
[IpakTuueckue 0 4 2 2 8
paboTHI
[IpoexThl - - - - -

PoctoBs-Ha-/lony

2024 — 2025 yueOHblii roj




HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamMMa mo XHMMHUHM Ha YPOBHE cCpelHEro oouiero oOpa3oBaHusi pa3zpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
®enepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHUs (elepajbHONH 00pa30BaTENbHOM MpPOrpamMMbl
cpeanero obmero obpazoBanus (POII COO), npeacrasienHbx B OenepaibHOM rocyIapCTBEHHOM
obpazoBatenpHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenopaBaHusi ydyeOHOro mnpeamMera
«XuMus» B 00pa3oBaTeNnbHBIX oOpraHu3anusx Poccuiickoit Depepanuu, peaan3yrOIIMX OCHOBHEBIE
o0Opa3oBaTeNbHbIE INPOrpaMMbl, U OCHOBHBIX IOJIO)K€HMH «CTpareruu pa3BUTHUS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacnopsbkenue llpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

Pabouas nporpamma no xumuu a5 11 «b» kinacca coctaBieHa Ha OCHOBE CIIEIYIOLINX JOKYMEHTOB:

@OenepanbHblii 3akoH oT 29.12.2012 No 273-@3 «0O06 o6pazoBanuu B Poccuiickoit
@enepanun» ¢ y4€ToM M3MeHEHUHM, BHec€HHBIX IIpukasom MuHnpocBemeHus oOT
31.07.2020 Ne 304 (B penakuuu ot 25.12.2023 Ne 685-D3).

Ob6nactHoii 3akoH «O0 obpazoBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

[Ipuka3 Munnpocsemenus «O0 yrBepxkaeHuu [lopsiika opraHuzaluy U OCYLIECTBICHUS
00pa3oBaTeNbHON AEATENBHOCTH MO OCHOBHBIM 00IIE00pa30BaTENbHBIM MpPOTpaMMaM —
o0pa3oBaTeNbHBIM IPOrpaMMaM HayaJIbHOIO OOIIEro, OCHOBHOI'O OOILEro M CpeIHEro
obmero obpazoBanus» ot 22.03.2021 Ne 115 (B penakuuu [Ipuka3zoB MuHIIpOCBEIICHUS
Poccun ot 11.02.2022 Ne 69, ot 07.10.2022 No88S8).

[Tpuka3 MunuctepctBa mpocBeuienus P® ot 21.09.2022 Ne 858 «OO0 yrBepkaeHHH
(benepanbHOrO TMEpevHs Yy4eOHHMKOB, JOMYIICHHBIX K HCIIONB30BAaHUIO TPU peaTH3aluu
UMEIOIIUX TOCYAAPCTBEHHYIO aKKpEeIUTAIMI0O 00pa30BaTeNbHBIX MPOrpaMM HayalbHOTO
o0Imero, OCHOBHOTO oOmiero, cpenHero oOmero o0pa3oBaHHMA —OpraHU3aAIMIMHU,
OCYILLIECTBISAIOUIMMU 00pa30BaTENbHYIO IEATEILHOCTh U YCTAHOBJIEHUS IPEAEIbHOIO CpOKa
WCTIOJIb30BAHUSI HCKIIOYEHHBIX YYEOHHUKOB» C W3MEHEHHSIMU, BHECEHHBIMH MpPHUKA3aMHU
MunuctepctBa mpocBemienuss Poccuiickoit  ®enepanmu ot 23.07.2023  Ne556
(3apeructpupoBan MunuctepcTBoM toctuiiun PO 28.07.2023 Ne74502), ot 21.02.2024
Nel19 (3apeructpupoBan MunucrepctBoM foctuinuun PD 22.03.2024 Ne 77603) u
21.05.2024 Ne347 (3apeructpupoan MuaucTepcTBOoM focTHIU PO 21.06.2024 Ne 78626).
ITpuka3 MunuctepctBa mnpocseuieHus P® ot 18.07.2024 Ne 499 «OO0 yTBepkIeHUU
(benepanbHOro MepeyHsl 3JIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpPCOB, MOMYIIEHHBIX K
WCTIOJB30BAHUIO TPH  pEATH3allMd  HMMEIOMIMX  TOCYJapCTBEHHYIO  aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOrpPaMM HAYaJIbHOTO OOIIETr0, OCHOBHOI'O OOILEro, CPeHEro o0Iero
00pa3zoBaHUs.

ITIpukaz Munnpocemenust Poccun ot 31.05.2021 Ne 287 «OO0 yTBepkaeHUH
(benepaabHOrO TOCYJapCTBEHHOIO 00pa30BaTENbHOIO CTaHJApTa OCHOBHOTO OOILEro
00pa3oBaHU .

ITpuka3 Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «O06 yrBepkaeHuu ¢peaepanbHOn
00pa3oBaTeNbHONU MPOrpaMMbl OCHOBHOT'O OOIIEro OOpa3oBaHMA» C M3MEHEHUSMH OT 1
¢depaig 2024 r. Ne 62 u 19 mapta 2024 r. Ne 171.

Mertoauyeckue pexkoMmeHganuu — «CucTeMa  OLIEHKM  JIOCTHM)KEHUH — TUIAHUPYEMBIX
MPEMETHBIX Pe3yIbTaTOB OCBOCHHS yueOHOro npeamera «Xumusi» (2023).

Konnenuun mnpenonaBanuss ydeOHoro mnpeamera «Xumus» B PO (pacnopsikeHue
ITpaButensctBa PO ot 03 nexadbpst 2019 Ne [TK-48H).

®denepanpHas paboyast mporpaMMa BOCIUTAHHS I 0011e00pa3oBaTeIbHBIX OpPTraHU3aIHi
(omobpeHa pemieHueM (eaepaTbHOTO YIEOHO-METOIUYECKOTO OOBEAMHEHHS IO 00IIeMy
o0pa3oBaHut0, MPOTOKOJ OT 23 uroHs 2022 1. Ne 3/22).



e Ilocranosienue I'maBHOroO rocynapCcTBEHHOro caHurapHoro Bpada Poccuiickont denepanuun
or 28.09.2020 r. Ne 28 "OO6 yrBepkaenun canutapHbix npasun CIT 2.4, 3648-20
"CaHUTapHO-3MUAEMUOJIOTHYECKHE TPeOOBaHHs K OpraHU3allsiIM BOCIIUTAHUSA U OOYydeHUS,
OT/bIXA U 03/I0POBJICHUS 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 «['uruenndeckrue HOPMATUBBI U
TpeboBaHUs K o0ecrieueHr0 6€30MacHOCTH U (MiTK) O€3BPEIHOCTH JIJIs YeIOoBeKa (DaKTOPOB
cpenbl oOuTanus» ¢ u3MeHenusimu ot 30.12.2022.

e OcHoBHas o0Opa3oBareibHasi MporpaMma OCHOBHOTO 001ero oOpa3zoBaHus, YTBEPKIEHHAS
npuka3om aupektopa ot 31.08.2024 Ne 444

o Vuebnbii mian MAQOY «Jlumeit Ne 11» na 2024-2025 yueOHbIl ron, yTBEpKIEHHBIN
npukaszoM aupekropa ot 31.08.2024 Ne 444.

e Jlomoxxenue o paboueri mporpamme MAOY «Jluneir Ne 11», yTBepkaAEHHOE NPHKA30M
nupekropa ot 20.08.2024 Ne 380.

o Kanennapueiii yuebusiii rpapuk MAOY «Jluneit Ne 11» na 2024-2025 yueOHblil rof,
YTBEPKIEHHBIN NTprKa3oM aupekropa oT 29.08.2024 Ne 418.

Peanu3zanus JIoHCKOTO pernoHaIbHOTr0 KOMHOHeHTa (//PK) MpOMCXOAMUT B TEYEHHUE T0Jla B TEMax
IIPOrpaMMbl, KOTOPbIE IO COAEPKAHUIO COOTHOCSTCS C peruoHaibHoi TeMatukoil (10-12% ot obmiero
KOJINYECTBA YacOB).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «Xumus»

XuMusl Ha YPOBHE YIIIyOJIEHHOTO M3YUEHHS 3aHMMAeT BA)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOTO OOpaszoBanms ydammxcs 10—11 xmaccoB. M3yuenune mpeamera, pealm3yeMoe B YCIOBHSIX
nuddepeHIIMPOBAaHHOTO, TPOGUIBHOIO 00yYeHHUs, MPU3BAHO O0ECIEeYUTh 00IIe00pa30BaATENbHYIO U
OOIIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHKOB MIKOJBI, HEOOXOAMMYIO UISl afalnTalud UX K ObICTpO
MEHSIOIUMCS YCIIOBUSIM KM3HHU B COIIMYME, a TakxKe JUIsl MPOJODKEHUS OOyUYeHHS] B OpPTaHU3aIMsIX
poheCCHOHATTLHOTO 00Pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS] OTHOM U3 TPUOPUTETHBIX JIUCIUILINH.

B nporpamme 1o XMMHUM Ha3HayeHHE TpeaMeTa «XHUMHS» TOJIyYaeT IOAPOOHYIO
UHTEpIpETallMi0 B COOTBETCTBHM C OCHOBomosaratomumu nonoxenusmu OIroC COO o
B3aMMOOOYCIIOBIIEHHOCTH LeJeH, COJIep)KaHMs, pe3yJbTaToB OOy4YeHUS U TpeOOBaHMHA K YpPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBUIETENILCTBOM TOMY  SBISIIOTCS  CJIEAYIONIME  BBIMOJIHSEMBIE
IpOrpamMMoil Mo XumMuu yHKIHU:

MH(POPMALIMOHHO-METOIMYECKasi, pealn3alns KOTOpoi oOecrneyrBaeT MOJyYeHHE MPEICTABICHHUS O
LeNsiX, COJepXKaHUM, oOell crpareruu OOy4YeHHs, BOCHUTAHHMS W Pa3BUTHS OO0yYaromuxcs
CpeACTBaMU MpeIMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOUIIs;
OpraHW3allMOHHO-IUIAHUPYIOWIAsd,  KOTOopas  INpPEAyCMAaTPUBAECT  ONpEIEICHUE: IIPUHLNIIOB
CTPYKTYPUPOBAaHUS M IIOCIEI0BATEIbHOCTH M3Y4YEHHUs y4eOHOro MaTepuaya, KOJUYECTBEHHBIX H
KaueCTBEHHBIX €ro XapaKTEPUCTUK; MOAXO00B K (OPMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJIS
U OLICHKH 00pa30BaTENIbHBIX JOCTH)KEHUI O0OydaromMXcs B paMKax HUTOrOBOM arrecTanuu B (hopme
€IMHOr0 TOCYIapCTBEHHOIO SK3aMEHA 110 XUMUH.

[Tporpamma jyist yriryOIEHHOTO U3YICHHS] XUMHUH:
yCTaHABIIMBAaeT WHBAPHAHTHOE IPEAMETHOE COJep)KaHue, 00s3aTenbHOe AN HM3y4YeHHS B paMKax

OTNEeTBHBIX TpoduIield, MpeaycMaTpuBaeT paclupeeieHue W CTPYKTYPHPOBAHHME €ro IO Kiaccam,
OCHOBHBIM COJIepKaTeIbHBIM JTUHHUSAM/pa3ienaM Kypca;



naéT MpUMEpPHOE paclpeliesieHue y4eOHOro BpPEeMEHH, PEKOMEHIYyEeMOTro JJIsl W3YYEHHUS OTICIIbHBIX
TeM;

npeularaeT MpPUMEPHYIO MOCIEeI0BATEeIbHOCTh HM3yYeHHsI y4eOHOro Marepuana ¢ Y4€TOM JIOTUKU
MIOCTPOCHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CI;

IaéT METOIMYECKYI0 MHTEPIIPETAIUIO [IeJIel U 3a/1a4 U3y4eHHs IpeaMeTa Ha yriiyOJIEHHOM ypOBHE C
y4€TOM COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpEIHEro olmiero odpazoBaHuUs, COIAEP>KATEIbHOMN
XapaKTEePUCTHKH TJIAHUPYEMBIX PpE3yJbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTEbHOM IMPOrpaMMBbI
cpenHero obmero oOpa3zoBaHUs (JUYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX JACHCTBHI OOYYalOLIEToCcs 1O OCBOCHHUIO COACPIKaHUS
npeaMera.

ITo BceM Ha3BaHHBIM HO3MLMAM B IPOrpaMMe 10 XMMHUHU MPETyCMOTPEHA NMPEEMCTBEHHOCTh C
o0y4yeHMeM XHMHMHM Ha ypOBHE OCHOBHOIO o0Iero oOpa3oBaHus. 3a IpeleaMd yCTaHOBICHHOMN
IpOrpaMMoOil MO0 XMMHUHU O00s3aTeIbHON (MHBApUAHTHOM) COCTaBISIOMICH COAEpIKaHUS Y4eOHOTrO
npeamera «XUMHS» OCTAaETCsl BO3MOXKHOCTh BbIOOpa €ro BapHUaTHBHOM COCTaBIIAIOLICH, KOTOpas
JIOJDKHA ONPEENSATHCS B COOTBETCTBUH C HAPABJICHUEM KOHKPETHOTO MPOGUIIst 00ydeHHs.

B cootBerctBuM ¢ konuentyaiabHbIMU ToJ0keHUsIMH PI'OC COO o Ha3HAYeHUH MPEIMETOB
06azoBoro u yriyonéHHoro ypoBHeH B cucTteMe AU(PGEpPeHLIUPOBAHHOTO OOy4YEeHHUS Ha YpOBHE
cpeanero oOmiero oOpa3oBaHWS XHMHUSI Ha YpOBHE YIIyOJI€HHOTO W3YYeHHUs HampaBlieH Ha
peanu3aluio NPeeMCTBEHHOCTH C IOCIEAYIOIUM 3TaloM MOJYyYeHHsS XMMHMYECKOro oOpa3oBaHUS B
pamMKax H3Y4EeHHs CHEIHAJIbHbIX €CTECTBEHHO-HAYYHbIX U XUMHUYECKHMX JHCUUIUIMH B BY3aX H
OpraHu3alMsIX CpeaHero npodeccuoHaIbHOro oOpa3oBaHus. B 3Toil cBA3M H3ydeHHe MNpenMera
«XHUMHS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO HA pPACIIUPEHHUE U YIIIyOJIEHHE TEOPETHYECKOH U
IIPAKTUYECKON MOATOTOBKM O0YYaroIUXcs, BBIOPABIIUX ONpeAenéHHbI mpoduibs o0yyeHus, B TOM
YlClieé C NEPCIEKTHBOW IOCIEAYIOUIEr0 IMOJIYyYEHHs XMMHUYECKOro O0pa3oBaHMsA B OpraHU3alMsIX
npodeccuonansHoro obpaszoBanus. Hapsgy ¢ stum, B cBere tpeboBanuii OI'OC COO «k
TUTAHUPYEMBIM pe3ysibTaTaM OCBOSHHs (eliepatbHOi 00pa30BaTeIbHON MPOTPaMMBI CPETHETO O0IIEro
00pa3oBaHMs U3yYCHHE MpeIMeTa «XUMUS» OPUEHTHPOBAHO TAKXKe HA pellleHHe 3a7ay BOCIIUTAHUS U
COLIMAJIbHOTO PA3BUTHS 00ydaroluxcs, Ha (popMHUpOBaHHE y HUX OOIIEHHTEIUIEKTyallbHbIX YMEHUH,
YMEHUH palMoHaNu3aluy y4yeOHOro TpyAa M OOOOIIEHHBIX CHOCOOOB JESATEIBHOCTH, HMEIOLIMX
MEKIUCIUTIIIMHAPHBINA, HAIPEIMETHBIN XapaKTep.

CocrapngromuMu  npeamera  «XHUMHS» Ha YpOBHE VYIIyOIEHHOTO W3YYEHUS SIBISIFOTCS
yriyonéHnele Kypcebl — «Opranuueckas xumusi» W «OOmas u HeopraHudeckas xumus». [lpu
OTpeeNICHUN TMOAXO0/J0B K OTOOPY M CTPYKTYPHOM OpraHu3allid COACpX aHHS STUX KypCcOB B
nmporpaMme Mo XUMHH 3a OCHOBY mpuHsATH mojoxkenus ®PI'OC COO o paznuumsix 0a3o0BOTO M
yriayOnE€HHOTO YPOBHEW M3YUEeHHUsI IPEAMETA.

OcHoBy conepxkaHus KypcoB «Opranuyeckass xumusi» U «OO0mmas U HeopraHudeckas XUMHsD)
COCTaBJISIET COBOKYIHOCTh NIPEIMETHBIX 3HAHUM M YMEHMH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO
U3yYeHHs TpeaMeTa. JTa CUCTeMa 3HAHHWM MOJydaeT OINpeaesiEHHOE TEOPEeTHYECKOe IOMOJIHEHHUE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONbIINN 00BEM (DaKTOIOrHMUECKOro marepuana.
Tak, Ha yrayOn€HHOM YpOBHE H3y4eHMs MpeAMeTa oOecledeHa BO3MOXHOCTh 3HAYUTEIBHOTO
YBCIIUUCHUA 00béMa 3HAHUNA O XMMHUYECKHX DJJIEMEHTAX M CBOMCTBAaX HX COC)]I/IHeHI/II\/'I Ha OCHOBE
pacipeHuss W YrayOJleHusi TpeiCTaBI€HHUH O CTPOGHUMH BELIeCTBAa, XUMHUYECKOW CBSI3UM U
3aKOHOMCPHOCTAX INPOTCKAHUA peaKHHﬁ, paccMaTpuBACMBIX C TOUKU 3PCHHUA XUMHYECKON KHHETUKH U
TepMOJMHAMUKH. M3ydeHue mnepuoandeckoro 3akoHa u Ilepuoandeckoil CHUCTEMbl XHMHUYECKHUX
3JIEMEHTOB 6a3preTC${ Ha COBPEMCHHBIX KBAHTOBOMCXAHUUYCCKHUX IPEACTABIICHHUAX O CTPOCHHU
aTomMa. XHUMHYECKas CBA3b OOBSCHSAETCS C TOYKHM 3PEHHUS DHEPreTHUECKMX HM3MEHEHUM mnpu eé
00pa30BaHNM U Pa3pyIISHHUH, a TAK)KE C TOYKH 3pEHUST MEXaHU3MOB e€ oO0pazoBaHwus. V3yueHue TUIIOB
peakiuii JononHseTcs (OPMUPOBAHMEM NPEACTABICHUNH OO0 DSIEKTPOXUMHUYECKUX Ipoleccax Hu



ANEKTPOJIM3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHM4ecKod XMMHUU TPU PACCMOTPEHUU
PEaKIIMOHHON CIIOCOOHOCTH COEAMHEHUN yaemnseTcs 0co00oe BHUMaHWE BOIMpocamM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BIHMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeakLuii.

Oco0oe 3HaueHHWe HMEeT TO, YTO Ha COJAepkKaHHEe KYpCOB XHUMHH YIIIyOJEHHOTO YPOBHS
M3YUYEHHS Ul KJIACCOB OMpeneiEHHOro nmpodmis (IJIaBHBIM 00pa3oM Ha HUX CTPYKTYPY M XapakTep
JIOTIOJIHEHUH K 0O1Iell cucTeMe MpeAMETHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEXHbIE MTpeIMeThl. Tak,
HamnpuMep, B COJACPKAHUU MTPEIMETa I KJIACCOB XUMHKO-(DHU3UYECKOro poduiis 00JIbII0oe 3HAUYCHHE
OydyT UMETh AJIEMEHThI yueOHOro MaTepuana 1no oodmei xumud. [Ipu u3yuyeHun npeamera B JaHHOM
cllyyae aKIeHT OyZeT clieaH Ha OOLTHOCTh METO/IOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHHA B XUMUU
U B (pU3MKe: aTOMHO-MOJIEKYJIApHas TeOpHs (MOJeKysipHas Teopusi B (GU3HKE), 3aKOHBI COXPaHEHUs
Macchl U JHEPruM, 3aKOHbl TEPMOAMHAMMKH, 3JIEKTPOJIM3A, MPEACTABIECHUS O CTPOECHUMU BEIIECTB U

Ipyroe.

B 10 ke BpeMs B coiep)KaHUU MpeaMeTa JJisi KJIACCOB XMMUKO-OMOJOTHYECKOro Mpoduiis
OoNbIIMK yIOENbHBIA BeC OyIeT MMETh OpraHWuYecKas XuMus. B 3TOM cilydae NpeaocTaBIsieTcs
BO3MOXXHOCTh JUIsl OoJiee OOCTOSITENFHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3alii KIETKH Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TaKUE CTPYKTYPHBIC KOMITOHEHTBI,
KaK JIMNUbI, OCTKU, YIJIeBOJbl, HYKIEHMHOBBIE KHUCIOTHI M Jpyrue. [Ipm 3ToM 3HaHUS O cocTaBe U
CBOWCTBAx IMPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KaT OCHOBOW JUIA
W3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, IbIXaHUS, TUILEBAPECHHUS.

B nnane ¢opmMupoBaHHMsS OCHOB Hay4HOTO MHUPOBO33PEHUsS, OCBOCHMsI OOIIEHAYYHBIX METO/I0B
IIO3HAHMS U OIbITA IIPAKTUYECKOr0 NPUMEHEHHS HayYHbIX 3HAHUM M3Yy4EHUE IIpeaMeTa «XHMHSI» Ha
yriIyOJE€HHOM YPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBA3SIX C Y4eOHBIMU IIPEIMETaMU, BXOIALIMMU B
cocTaB IIpeIMEeTHBIX obnactell «EcTecTBEeHHO-HAayuHbIE MPEAMETh», «Martemartuka U nHOpMaTHKa»
n «Pycckuii A3bIK U JIUTEPATYPAY.

HEJU U3YUYEHUSA YYEBHOTI'O ITPEJIMETA «Xumusp»

[Tpu u3yueHun yuebHOro mpenMera «XUMHUS» Ha YrIyONE€HHOM YpOBHE TakKe, Kak Ha YpOBHE
OCHOBHOTO W cpeaHero ooOmero oOpazoBaHus (Ha 0a30BOM YPOBHE), 3ajayeil MEepPBOCTEIIEHHOM
3HAYUMOCTU SIBISIETC  (JOPMHUPOBAHHME OCHOB HAayKd XUMHUU Kak 0OJacTM COBPEMEHHOIO
€CTCCTBO3HAHUS, HpaKTH‘{CCKOﬁ ACATCIIBHOCTH YCJIOBEKA U OJHOI'O HN3 KOMIIOHCHTOB MI/IpOBOI\/'I
KynbTypbl. Pemienue »3Tol 3amaun Ha YyriiyONEHHOM YPOBHE HU3YYEHHs IMpeaAMeTa mpeanoiaraet
peanu3anuio TaKuX 1eNnei, Kak:

¢bopMUpOBaHME TPEACTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJIEHUH NPHUPOABI, O MECTE XMMHUHM B CHCTEME E€CTECTBEHHBIX HAyK M €€ Beayllel
poiu B 00ecredeHUH YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PELIEHUH MPOOJIEM HKOJIOTMUYECKOM,
SHEPreTHYECKON M MUIIEeBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUU HOBBIX MaTepUasoB,
HOBBIX HMCTOYHHKOB DHEpPrHMM, B O0OECINEYEHHH pAlUOHAJIBHOTO MPUPOAOIOIb30BAHUS, B
(GbopMUpPOBaHMHM MHPOBO33PEHUS U OOMIeH KyJIbTYphl UENOBEKa, a TakkKe JKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;

OCBOCHME CUCTEMBI 3HAHUH, JICKAIIUX B OCHOBE XMMHUYECKOM COCTABIIAIOLIEH €CTECTBEHHO-HAYYHON
KapTUHBl MHUpA: (PYHIAMEHTAIBHBIX TOHATHNA, 3aKOHOB W TEOPUA XUMHUH, COBPEMEHHBIX
MPEACTABICHUI O CTPOEHHWU BEIIECTBA HA PA3HBIX YPOBHSX — ATOMHOM, HOHHO-MOJEKYJISIPHOM,
HaIMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTSAX MPOTEKAHMS



XUMHYECKHUX PEAKIUi, 0 XUMUIECKOM PaBHOBECHHU, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 OOIIuX
HAYYHBIX PUHITUIIAX XUMHYECKOTO TPOU3BOJICTRA,

dbopMupoBaHre y OOYYAIOIIMXCS OCO3HAHHOTO TMOHWMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAHHWHA JUIi OOBSICHEHWS KIIFOYEBBIX WACH W TpoOIeM COBPEMEHHOW XUMHH, IS
OOBSICHEHHUSI U MPOTHO3MPOBAHUS SBICHUH, MMCIONIUX €CTECTBEHHO-HAYYHYIO TPHPOY; TPAMOTHOTO
pemieHusi TpoOsieM, CBS3aHHBIX C XUMHEH, NPOTHO3MPOBAHUS, aHAM3a M OICHKA C MO3UIMN
9KOJIOTHYECKON 0€30MacHOCTH MOCIECTBUIN OBITOBOM U MPON3BOACTBCHHOMN JIEATEIHPHOCTH YEIOBEKA,
CBSI3aHHOW C XMMHUYECKUM MTPOU3BOICTBOM, HCIIOJIb30BAHUEM U TEPEpaOOTKO BEIIECTB;

yriayOJieHne MPeACTaBICHU O HAyYHBIX METOJAaX TO3HAHUS, HEOOXOMUMBIX I MPHOOPETECHUS
YMEHUI OpPUEHTHPOBATHCS B MUPE BEUICCTB M OOBSICHEHUS! XUMHUYECKHUX SIBIICHHH, IMEIOLIINX MECTO B
MPUPO/IC, B IPAKTHUECKOMN IEATEIHHOCTH U MIOBCEAHEBHON KU3HU.

B mnane peanuzanuu mepBOOYEpENHBIX BOCIUTATENBHBIX M Pa3BHBAIONMIMX (DYHKIMHA IIETOCTHOMN
CHCTEMBI CpeHEro 001ero oopa3zoBaHus IpU U3YUYEHHUH MpeIMeTa «XUMUA» Ha yrIIyOJIEHHOM YpOBHE
0c00yI0 aKTyaJlbHOCTb PUOOPETAIOT TaKUe LIETIH U 3aJjauu, KaK:

BOCIUTaHHE YO KIEHHOCTH B IO3HABAEMOCTH SIBIICHUI IPUPO/IbI, YBAXKEHHUS K IIPOLIECCY TBOPUECTBA B
00JIACTH TEOPETHYECKUX W TPHUKIATHBIX HCCICJOBAHUN B XMMHUH, (OPMHPOBAHHUE MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBALUU K OOYUYEHHIO U MTO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHUs 00I1I€YeI0BEYECKHX [IECHHOCTEH;

Pa3sBUTHC II0O3HaBaTCJIbHBIX HHTCPECCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX CcocoOHOCTEMN
oOyuyaromuxcs, (opMupoBaHHMEe Yy HHUX CO3HATEIbHOTO OTHOLICHHA K C€amMOOOpa30BaHUIO U
HETNPEPBIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCHEIHOW MNpo(ecCHOHANBHON W 00IIecTBEHHON
NeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILLIEHMSI K CBOEMY 3JI0POBbIO U NOTPEOHOCTH B 3I0pOBOM 00Opasze
JKHA3HU,

¢dopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO IPHPOJIONOJIb30BAHMS, PAa3BUTHE 3KOJIOIMYECKON
KYJIbTYpPbl, IPUOOPETEHHE OMbITA OOIIECTBEHHO-TI0IE3HON IKOJIOTMUECKOM J1eATEIbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «Xumuss» B YYHEBHOM IIJIAHE

B cootBerctBuM ¢ 00HOBIEHHBIM PI'OC OOO yueOHBIH mnpenMer «XHUMHS» BXOIUT B
npeaMeTHyro 001acte «ECTeCTBEHHO-HAYUHBIX IUCIHMIUIMH» W SIBISETCS O00s3aTeNbHBIM IS
n3ydenus. O0Iee YuCiIo 4acoB, OTBEACHHBIX HAa M3y4YeHUE XUMUH, cocTaisieT B 11 ximacce — 102 gaca
(3 yacoB B Henel0).

B 11 xnacce «b» B paMkax oOpraHu3allid KOHTPOJISA 3a peaju3aluueil MporpaMMbl UCHOJIB3YHOTCS
CIEIYIOIINe BUIBI MHCHbMEHHBIX pabOT: KOHTpPOJbHas paboTa (4 uaca), mpakTtudeckas pabora (8
gacoB), mpoekT (0 yacoB).

VYuebHas nporpamma paccuutana Ha 102 yaca.

Pabouas mporpamma o kypey «Xumusi» B 11 kmacce «b» cocraBineHa B COOTBETCTBUU C Y4EOHBIM
IUTAHOM, KaJIeHJapHbIM Y4eOHbIM IpauKOM U pacnucaHueM y4yeOHbIX 3aHaTHil Ha 2024-2025
yueOHbIi roq u peanu3yercs 3a 100 vac.

CoxpamieHre Ha 1 yaca oCyIeCTBIIEHO 3a CUET PE3EPBHBIX YACOB, IPEAYCMOTPEHHBIX IPOrPaMMON.



COLEPKAHUE YYEBHOI'O IPEIMETA «Xumusp»

11 KJIACC

OBLIAS N HEOPTAHUYECKAS XUMUSA

TeopeaneCKne OCHOBBbI XUMHHU.

Atom. CocTtaB aTOMHBIX fnep. XuUMHueckuil snemeHT. M3ortombl. CTpoeHHE 3JE€KTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE YMCJIA. DHEPreTUUYECKUE YPOBHHM U MOJYpOBHHU. ATOMHBbIE OpOUTAIIN.
Krnaccudukanuss XuMU4IecKuX 3JIeMEeHTOB (s-, P-, d-, f-ajnementsi). PacnpenesneHue 31eKTpoOHOB 10
aTOMHBIM  OpOUTAISIM. DJIEKTPOHHbIE KOH(UIypalluM aTOMOB 3JEMEHTOB I€pBOr0O—4eTBEPTOrO
NEpUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSHHH, 3JCKTPOHHbIE KOH(HUIypalluu HOHOB.
ONEeKTPOOTPULIATEIBHOCTD.

Ilepuonnueckuit 3akoH u llepuoandeckas cucrema xumuueckux snemMeHToB .M. Menpaeneena.
CBsi3b NMEpUOANYECKOTO 3aKoHa U [leproauyeckoit CUCTEMBI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUsSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX HMH MTPOCTHIX M CIOKHBIX BEIIECTB 10 IPYIIIaM U MepHoaM. 3HAYCHUE IEPHOINISCKOTO
3akoHa J[.11. Menneneena.

XuMmudeckasi CBsi3b. BuABI XMMHYECKOH CBSI3U: KOBAJIGHTHAs, HWOHHAsA, METaJUIMYeCcKas.
MexaHu3mbl o0Opa3zoBaHUs KOBAJICHTHOM CBSI3H: 0OMEHHBIN
Y JJOHOPHO-aKIENTOPHBINA. DHEpTusi U JyInHa CBs3H. [loJsspHOCTH, HANPABIEHHOCTh U HACHIIIAEMOCTh
KOoBaJIeHTHOH cBsi3u. KpaTHble cBsizu. BomopoaHas cBs3b. MexMONIEKYIISIpHBIE B3aUMOICHCTBUS.

BaneHTHOCTh 1 BaJ€HTHBIE BO3MOXXKHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C
UX T€OMETPUYECKUM CTPOEHUEM (Ha IPUMEpPE COSMHEHUI 3JIEMEHTOB BTOPOT0 MEPUO/Ia).

[IpenacraBnenne O  KOMIUIEKCHBIX  coenuHeHusx.  CocTtaB  KOMIUJIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTeinb, JUTAaHIbl. 3HAUEHUE KOMIUIEKCHBIX  coenuHeHuid. [lonartue o
KOOPJIMHAILIMOHHON XUMUH.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. THIIBI KPUCTAJUIMUECKUX PEUIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[TonsiTue o npucnepcHbix cuctemax. VctunHble pacTBOphl. [IpeacraBieHue 0 KOJTOMIHBIX
pactBopax. CrocoObl BBIpaKEHHUs KOHLIEHTPAIMM PAaCTBOPOB: MAaccoBas JIOJIsl BELIECTBA B PacTBOPE,
MoOJIIpHas ~ KOHUEeHTpauus. HacelllleHHble W HEHACBIIIEHHBIE  PacTBOPbI, PAaCTBOPUMOCTb.
Kpucrannoruaparsl.

Knaccmbmcaunﬁ U HOMCHKJIATypa HCOPraHMYCCKUX BCHICCTB. TpI/IBI/IaHBHBIC Ha3BaHU
OTACIBHBIX Hpe)ICTaBHTeHeﬁ HCOPraHNYCCKUX BEIICCTB.

Knaccupukanuss XMMHYECKMX peakIMid B HEOPraHWYECKOM W OpraHWYecKOM XHMHHU. 3aKOH
COXPAaHEHHsS MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS HHEPruM MpPU XUMHUYECKHUX
peakiusx. TertoBsie 3 HeKTbl XUMUUECKUX peakuil. TepMOXUMHUECKUE YPaBHEHHS.

CKOpOCTh XMMHYECKOM peakuuu, €€ 3aBUCUMOCTh OT pa3iHuHbIX (hakTopoB. ['OMOreHHbIE U
reTeporeHHsle peakuuu. Katanus u karaam3aTopsl.



OOpatuMble U HeoOpaTUMBble peakUuu. XUMHUECKOoe paBHOBecue. KOHCTaHTa XMMHUYECKOTrO
paBHOBecHsl. PaKTOPBI, BIMAIOIINE Ha MOJ0KEHUE XUMUYECKOTO PaBHOBECHS: TEMIIEpaTypa, JaBICHHUE
U KOHLICHTpALUU BEIECTB, y4acTBYIOIMX B peakuuu. [Ipuanun Jle Ilarense.

DnexTponauTuyeckas auccounanus. CunpHbele U cnadble 37eKTpoiauThl. CTeneHb TUCCOLUalUu.
Cpena BOJIHBIX pacTBOPOB: KHCIOTHAas, HEWTpajbHas, LiesnodHas. Bomopoanbiii nokxasarens (pH)
pactBopa. ['maponus coneii. Peakiiun noHHOTO OOMEHa.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akuunu. CreneHp OKHCIICHUS. OxuCIUTEIb n
BOCCTaAaHOBHUTCIIb. Hpoueccm OKHCJIICHMS M BOCCTAHOBJICHHUS. BakHeillne OKHCIUTSIN U
BOCCTAaHOBUTCIIH. MeTO,Z[ QJICKTPOHHOI'O OajaHca. 9J'IeKTp0J'II/I3 pacTBOPOB U pacCIiliiaBOB BEHICCTB.

OKCIIepUMEHTAJIbHBIC METOALI M3YUCHHS BEIISCTB M MX IIPEBPAIICHHUN: Pa3I0KECHUEC IICPOKCHUIA
BOAOPOAa B MPUCYTCTBUU KaTAJIMU3aTOpPa, MOACIIN KPHUCTATNIMYCCKUX pGHJéTOK, IMPOBCACHUC peaKLII/Iﬁ
HMOHHOI'O O6M€Ha, OonmpeacICHUE CpE€abl paCTBOPOB C IMOMOIIBIO HMHAWKATOPOB, H3YUCHUC BIIUAHUA
Pa3IIMIHBIX q)aKTOpOB Ha CKOpPOCTb XUMHUYCCKOH PCAKIIUHU U IMMOJIOKCHUC XUMHUYCCKOI'0O PaBHOBCCHUS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemerawioB B [lepuoandeckoit cucreme xumudeckux semenToB /.M. MenaeneeBa
1 0COOCHHOCTH CTPOCHHSI MX aTOMOB. DU3HUECKUE CBOMCTBA HEMETAJUIOB. AJUTOTPOIUS HEMETAIIJIOB
(Ha mpuMepe Kucaopoa, cepsl, hocdopa u yriepoaa).

Bogopon. llonmyuenue, ¢usnyeckue M XHMMHUYECKHE CBOMCTBA: peakUMU C MeTallaMu U
HEMETAJNIAMH, BOCCTAHOBUTENbHbBIE CBOMCTBA. [ mapuasl. TOIIIMBHBIE 3JIEMEHTHI.

lanmorensl. HaxokneHue B MpUpoAe, CHOCOObI MONy4YeHHUS, (PUINYECKUE MU XHUMHUYECKHE
cBorictBa. ['anoreHoBomopoabl. BaxHelmne KUCIOPOACOAEPKAIIME COCAUHEHHUS TaJOrCHOB.
JlaGopaTopHble ¥ TPOMBIIUICHHBIE CIOCOOBI MONyUYeHHUsl TaloreHoB. [IpuMeHeHHe rajloreHoB W HX
COEMHEHHIA.

Kucnopon, o30H. JlabopaTopHble W NPOMBILUIEHHBIE CIIOCOOBI IOJIYYEHHUS KHCIOPO/a.
®u3nyuecKre 1 XMUMUUYECKHE CBOMCTBA M MPUMEHEHUE KUCIOpoaa U 030HA. OKCUABI U TEPOKCUIBL.

Cepa. HaxoxxaeHue B mpHpoJie, criocoObl MONYy4YeHus, GU3NYECKUe U XMMUYECKHE CBOMCTBA.
CepoBonopon, cyiabduasl. Oxcun cepsi(IV), oxcun cepsi(VI). CepHuctas u cepHas KHCIOTHI M HX
conu. OcOOEHHOCTH CBOMCTB CEpHOIl KUCIOTHL. [IpuMeHeHne cepbl U €€ COeIMHEHHH.

A3zor. HaxoxneHue B mpupoje, crnocoObl MoiaydeHus, Gu3NuecKue U XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpUbl. OKCUABI a30Ta. A30THUCTast M a30THAs! KUCIOTHI U UX coid. OCOOEHHOCTH CBOWCTB
a30THOM KHcIO0ThI. [IpuMeHeHne a3oTa 1 ero coeIuHeHNH. A30THbIE Y100peHus.

®docdop. HaxoxaeHnue B mpupoe, CocoObl MOTyIeHHs, PU3NUECKHE U XMMHUYECKHE CBOMCTBA.
®ocounsl u pochun. Oxcusl pochopa, pochopHas kucinora u e€ conu. [Ipumenenune gocopa u ero
coequHeHnil. @ocopHbie y100peHHUS.

Yrnepon, HaxoxkJIeHHuEe B Mpupojae. AoTponHble Moaudukanun. Ou3nveckne 1 XUMHUECKUE
CBOMCTBa MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoMm. Oxcup yraepona(ll), okcua yraepoma(IV),
yroiibHass KHUCIOTa W €€ cond. AKTHUBUPOBAaHHBIM Yroib, agcopOmus. Oymnepensl, rpades,
yIIepoaHble HaHOTPYOkH. [IpuMeHEHHe MPOCTBIX BEIMIECTB, OOpPa30BAaHHBIX YIJIEPOJIOM, H €r0
COEAMHEHHUI.



Kpemuuii. Haxoxaenue B mpupoe, crnocoObl NoaydeHus, Gu3ndecKue 1 XUMHIECKHE CBOICTBA.
Oxkcun xkpemuusa(IV), kpeMHueBas KHCIIOTa, CHIMKATHL. [IpuMeHeHWe KpPEeMHHS W €r0 COCIMHCHHM.
Creki10, €ro nojiyueHue, BUIbI CTEKIIA.

[Tonoxxenne MmeramoB B llepuonnueckoil cucremMe XUMHUYECKUX 3JIeMEHTOB. OcoOeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX O00O0JOYEK aToMOB MeTauioB. OOmue (QHU3MUECKUe CBOMCTBA METAJUIOB.
[Ipumenenue MetansioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUECKUIA DSl HampspkeHUil metamuioB. OOmMe crnocoObl MOTYYeHHs METaJlUIoB:
TUIPOMETAIUIYPris, HUPOMETAIUIYPrus, 3jieKTpomeTautyprusd. [loHsTHE O KOppO3MM METAJLIOB.
CriocoOsl 3alUThl OT KOPPO3HUHU.

OO6mass xapaktepuctuka wMeTauioB IA-rpynmel  Ilepuonnueckoid CHUCTEMBI  XUMHUYECKUX
aneMeHTOB. Harpwii W Kanwii: mosyueHue, (U3HYECKHME W XMMHUYECKHE CBOWCTBA, NMPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCAUHEHUM.

Oobmas xapakrepuctuka MetawioB IIA-rpynnsl Ilepuoanueckoil cucTeMbl XUMHUYECKHX
3JIeMEHTOB. MarHuii M KanbLui: MosiyuyeHue, (pU3N4YecKue M XHMHUYECKHE CBOMCTBA, NMPUMEHEHUE
MIPOCTHIX BEIIECTB M UX coeTuHEHNH. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AnroMuHUI: ToNMyyeHHE, (QU3NYECKUE M XHMUYECKUE CBOMCTBA, HNPUMEHEHHE IPOCTOTO
BEIIECTBA M €ro COeAMHEHHH. AMQoTepHble CBOWCTBA OKCHAA U TUAPOKCHIA AJTIOMHHMA,
TUAPOKCOKOMIUIEKCHI aJIFOMUHUS.

OO0mas xapakTepucTuka MeTaiioB 1nooouynsix noarpynn (b-rpymnm) Ilepuonnueckoil cuctemsl
XUMHUYECKHUX 3JIEMEHTOB.

du3ndyecKkue W XUMUYECKHE CBOMCTBA XpoMmMa W ero coenuHeHWi. OKCHUIBI M THAPOKCHJIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U [IuUXpoOMaThl, HUX OKUCIUTEIHHBIE CBOWCTBA.
[TosrydeHne U mpUMEHEHUE XpoMa.

@u3nyecKue U XMMUYECKUE CBOMCTBA MApraHlia U €ro COeIUHEHUW. BaxkHeilmme coennHeHus
mapranna(ll), wmapranna(IV), wmapranna(Vl) wu wmapranna(VII). Ilepmanranar xamusi, ero
OKHCIIUTEIbHBIE CBOMCTBA.

Ouznyeckue U XMMHYECKHE CBOWCTBA XkKene3a U ero coequHeHu. OKCUAbI, TUIPOKCUIIBI U CONTU
xene3a(ll) u xxeneza(Ill). Tlonyuenune u nmpuMeHeHUE kKeje3a U ero CIjaBoB.

OuU3NYECKUEe U XUMUYECKUE CBOMCTBA MeNIU U €€ coequHeHuil. [lomyyeHne u npuMeHeHne Meau
U €€ COCIMHECHUM.

[uuk: momyueHue, (U3MUECKUEe W XMMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHUIA U
TUJIPOKCH/IA IIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne [IMHKa U €r0 COeMHEHUH.

OKCIIepUMEHTANILHBIE METOJIbI M3YYCHHsI BEUIECTB M WX MPEBPAICHHA: H3yuyeHUE 00paslioB
HEMETaJlJIOB, TOpeHue cephl, ¢ocdopa, xKeimeza, MarHus B KHUCIOpPOJAE, H3yUYE€HUE KOJUICKIHH
«Metamiabl M CIUIaBbD», B3aUMOJECMCTBUE WIEIOYHBIX M IIEIOYHO3EMEIbHBIX METAJIOB C BOJOU
(BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEpUaAOB), B3aHUMOJCHCTBUE IIMHKA U Kelie3a C pacTBOpaMu
KHUCJIOT W IIENI0Yel, KaueCTBEHHbIE PEaKlIUM Ha HEOPraHWYeCKHe aHHMOHBI, KaTHOH BOJOpOAA U
KaTHOHBl METAJUIOB, B3aMMOJICWCTBHE THUIPOKCHIOB ATIOMHHHUS M IIMHKA C PacTBOpaMU KHCIOT H
1IeJI0Yel, pelIeHne KCIePUMEHTANbHBIX 3a1au 1o Temam «l anorensl», «Cepa u €€ coequHEHUs»,




«A30T U Qochop M HX COCOMHEHUSN», «MeTaulbl TIABHBIX MOATPYNI», «MeTamasl MoOO0YHBIX
MOATPYIIII.

XuMHUS ¥ KU3Hb.

Ponp xumum B OOECHCUEHUU YCTOWYMBOTO pa3BUTHs uenoBedecTBa. [lOHSATHE O HAyYHBIX
METOJIaX IMO3HAHMWS W METOJOJOTMU HAYYHOTO HcciefoBaHus. HaydHble NPUHIMIIBI OpraHU3alMU
XUMHYECKOTO MPOU3BOJCTBA. [IpOMBINUICHHBIE CHOCOOBI TONYyYEHUS BaXXHEHIMX BeEMIECTB (HA
puMepe TPOU3BOACTBA aMMMAKa, CEPHOM KHUCIOTHI, MeTaHoida). [IpoMBIIIIEHHBIE CIOCOOBI
MOJYYECHUSI METAJUIOB U CIUIABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIECH CPEABI U €r0 MOCIEACTBHUS.

Pone xumuu B o0ecrieueHun 3H€pFeTI/I‘{CCKOﬁ 0e30MacHOCTH.

Xumus wu 300pOBEE  YCIOBCKA. HeKapCTBCHHBIe cpeacTBa. HpaBHna HCIIOJIb30BaHUA
JICKApCTBCHHBIX MPCIIapaTOB. Ponps xuMuu B Pa3BUTHU MCAUIIUHBI.

XHWMHUS TUIM: OCHOBHBIE KOMIIOHEHTHI, IHUIIEBBIE 100aBKU. Poiib XUMHUHM B 0OecrieueHHH
MHAIIEBONU O0€30ITIaCHOCTH.

Kocmernueckue wu mapdromepHbie cpenacrBa. beitoBas xumusi. I[lpaBuna GezomacHOro
HCIOJIb30BAaHUS MPenapaToB OBITOBOM XMMHUU B MIOBCEIHEBHON KHU3HH.

XUMUS B CTPOUTENILCTBE: BXKHEHIIINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).
XuUMHS B CEJILCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPAJbHbBIE yT0OpEHHUS.

COBpeMeHHBIe KOHCTPYKIOMOHHBIC MaTCpuajibl, KpaCKH, CTCKJIO, KEpaMHKa. MaTepHanm JUIA
QJICKTPOHHUKHMU. HanortexHonoruu.

PacuérHble 3aj1aun.

Pacuérbl: Macchl BenjecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce WU
00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MIPOJIYKTOB peaKklUy, €CIM OJJHO U3 BELIECTB UMEET IMpUMecH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOAYKTa peaKIuu,
€CIM OJIHO M3 BEILIECTB JIaHO B BHUJEC PACTBOpa C OMPEAEIEHHON MAacCOBOM NOJEH PACTBOPEHHOIO
BEIIECTBA, MACCOBOM JI0JIM U MOJISIPHOM KOHIIEHTPALlMU BELIECTBA B PACTBOPE, /IO BBIXOJa MPOIYKTa
PEaKIy OT TEOPETUIECKHA BO3MOMKHOTO.

MexnpeIMeTHRIE CBA3H.

Peanuzanus MeXNpeaIMeTHBIX CBsi3ell Mpu M3ydeHHH oOuied W HeopraHuyeckoid Xxumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCIOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTHH, Tak U
MOHATHUM, IPUHATHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHUS: SIBJICHHE, HAy4HBIN (hakT, TUMOTE3a, TEOPHsl, 3aKOH,
aHaM3, CUHTE3, Kiaccu(uKaius, MepuogNIHOCTb, HAOIIOIeHNEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb,
MOJIEJINPOBAHUE.

®duznka: MaTepusi, MUKPOMHUP, MAKpOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIbI,
PaINOaKTUBHOCTh, MOJICKYJIa, JHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperatHoe
COCTOSTHME BEIECTBA, WJCAIbHBIN ra3, (U3MYECKHUE BEIUYUHBI, €IUHUIIBI HU3MEpPEHUs, CKOPOCTh,
SHEPTHUs, Macca.



buonorus: kierka, opranusm, 3Kocuctema, ouocdepa, MeTadoInu3M, MaKpO- U MUKPOIJIEMEHTHI,
OCJIKH, YKUPBI, YIJICBOABI, HYKJIICHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPyrOBOPOT BEIIECTB U
MMOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHepasbl, TOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XuMmHuUecKass HPOMBIIUICHHOCTh, METAJULypIrHs, CTPOUTEIbHBIE MaTepHalbl,
CENTbCKOXO3SMICTBEHHOE ~ MPOM3BOJICTBO,  NHIIEBas  MPOMBIIUIEHHOCTh,  (apMaleBTHYecKas
IIPOMBIIIICHHOCTb, MPOU3BOACTBO KOCMETHYECKHUX HpPENaparToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IHHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTrBercTBHU C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
PE3yJIbTaTOB OCBOEHUS IMpeaMera «XUMHS» Ha YpPOBHE CpPEIHEro o0Iero oOpa3oBaHUs BbIICIICHBI
CIIEYIOIINE COCTABJISIONINE: OCO3HAHWE OO0YYAIOUIUMUCS POCCUHUCKON TPpaKTAHCKOW WICHTUYHOCTH;
TFOTOBHOCTh K CAMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH MU CaMOOIIPENCIICHUIO; HAJIWYME MOTHUBAIUU K
00y4eHHUI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS MPHUHATHIMU B OOIIECTBE
MpaBUJaMU M HOPMamMHu I[IOBEJECHHUS; HaJU4Me MPABOCO3HAHUA, 3SKOJIOTMYECKOW KYJIbTYpHI;
CHOCOGHOCTB CTaBUTb LCJIU U CTPOUTDH JKU3HCHHBIC IIJIAHBI.

JIMYHOCTHBIE PE3yAbTAThl OCBOCHHS MpPEAMETa « XUMHUS» OTPaXaroT CHOPMUPOBAHHOCTH OMBITA
MO3HABATEJIbHOW M TMPAKTUYECKOW JEATEIBHOCTH OOYYaIOIIMXCS B MPOILECCEe peaar3anuu
00pa30BaTEeIbHON JICATEITHHOCTH.

JIMYHOCTHBIE PE3YJILTAThl OCBOCHUS MpEAMETa «XUMHS» OTPaXatoT cHOPMHUPOBAHHOCTD OIBITA
MO3HABATEJIbHOW M TPAKTUYCCKOW JICATEIBHOCTH OOYYAIOUNIMXCS B MPOIECCe pealn3aliu
00pa3oBaTEeIBLHOMN ASSITEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaKIaHCKOTr0 BOCIUTAHMS:

0CO3HaHMs OOYyYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpPaB U OOS3aHHOCTEH, YBaK€HHUS K
3aKOHY U IIPaBOIOPSIIKY;

OpeaACTaBJICHHA O COHAJIBHBIX HOpMaAX M IIPpaBUJIaX MCKIIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOH TBOpquKOﬁ ACATCIIBHOCTH IIpHU CO3AaHUUN y‘le6HBIX IIPOCKTOB,
pEeIICHUN y‘I€6HBIX 1 IO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX HpU
aHaJIM3e pa3IMYHbIX BUJIOB YyUEOHOH NesATeTbHOCTH;

2) MNAaTPUHOTUYICCKOI'O BOCIIMTAHUS:

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTECYCCTBCHHOM XHUMHUH,

YBaAXXCHUA K MPOLECCY TBOPUYCCTBA B obnactu TCOPHUU U MPAKTHYCCKOI'O IMPHIIOKCHUA XUMUU,
OCO3HAHUA TOT'O, YTO HJAHHBIC HAYKH C€CTb PC3YyJIbTAT MJIHUTCIBbHBIX Ha6JIIO):[eHI/II>'I, KpONOTJIUBBIX

OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yLIéHI)IX " IIPAaKTUKOB;

HHTCpPCCa U NMO3HABATCIIbHBIX MOTHBOB B IMOJIYYCHHUU WU MOCICAYIONICM aHaJIn3¢ I/IH(l)OpMaI_II/II/I 0
NMEPEAOBBIX TOCTHXCHUAX COBpeMeHHOf/II OTEYCCTBCHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTHU OLCHUBAThL CHUTyallMU, CBA3AHHLIC C XHMUYCCKHUMU SABJIICHUAMH, U IIPUHUMATDb
OCO3HAHHBIC PCUICHUSA, OPUCHTUPYACHh HAa MOPAaJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,



FOTOBHOCTUM OLICHUBATH CBOE IIOBEACHUE M TIOCTYNKH CBOHUX TOBApHILNEH C MO3ULHN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUIETOM OCO3HAHUS MTOCIEACTBHUI MOCTYIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbI:

IIOHHMMAaHUuA HeHHOCTCfI 300POBOIO H 0e301macHOro 06pa3a KHN3HU, HCO6XO,Z[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHHUA K COGCTBGHHOMy (1)I/I3I/I‘-IGCKOMy 1 NCUXUYCCKOMY 310POBbIO,

coOJroieHusI TTpaBuUi1 0€30MMaCHOT0 OOpaIlleHUs C BEIIECTBAaMHU B OBITY, TTIOBCEHEBHOMN JKM3HU, B
TPYAOBOM ESITENBHOCTH;

IOHUMAaHHWA OCHHOCTU MPAaBHUJI HHIUBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0e30macHoOro IIOBCICHHSA B
CUTyalluAX, YIPOKAOIHX 3J0POBbIO U JKU3HU J'IIO,Z[Gﬁ;

OCO3HaHMs IMOCIEJICTBUM W HENpUIATUA BPEOHBIX HpPUBbIUEK (YHOTpeOJIEHUs alKoroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTM B  y4eOHO-MCCIIEOBATENbCKOM  JIeSTENBbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUECKON U APYTHX BUAAX JIEATEIHLHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECCKUX 3a7a4 COLMATBLHON HAIIPABICHHOCTH
(B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY H3YUEHHIO MPOoQeccuil pa3InyHoOro poja, B TOM YHCIIE HAa OCHOBE
IIPUMEHEHMSI IPEIMETHBIX 3HAaHUN 110 XUMUH;

YBAKEHHSI K TPYAY, JIOASIM TPy/Aa U pe3yJbTaTaM Tpy10BOH 1A TeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYaJIbHOW TPaeKTOpUHM 0Opa3zoBaHMs, Oyamylein
npodeccun U peanuzaluy COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00111eCTBa;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

9KOJIOTUYECKH I11€JIECO00pA3HOTO OTHOIIEHHUS K MPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eme;

MOHUMAaHUS TIIO0ATBPHOTO XapakTepa JKOJIOTHUECKUX MPoOJeM, BIUSHUS DKOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUsA HGOGXO):[I/IMOCTI/I HCIIOJNB30BAHUS JOCTHIXKEHUI XUMHUM JIJIsS peuicHrud BOIIPOCOB
pallOHAJIBHOI'0 MPHUPOAOIIO0JIb30BaAHMA,

AKTUBHOT'O HENPUATHUS JEHUCTBUMN, MIPUHOCIIIMX BpEJ OKPYKAIOIIEW MPUPOTHON Cpele, YMEHUS
MIPOrHO3UPOBATh HEOJATOMPUSATHBIE SKOJIOTMYECKHE IMOCIEICTBUS NPEANPUHUMAEMbIX IEHCTBUN U
MPEAOTBPALIATh UX;

HaJIM4Yudg  pa3BUTOTO  3KOJOTMYCCKOI0 - MBIIIJICHUA, 9KOJIOTHYCCKOU KYJIbTYpbI, OIIBITA
ACATCIIBHOCTHU 9KOJIOTUYECKOM HaIIpaBJICHHOCTU, YMCHUSA PYKOBOACTBOBATLCS MU B HOBH&B&TCHBHOP'I,



KOMMyHHKaTI/IBHOﬁ nu COHH&HBHOﬁ HpaKTI/IKC, CHOCO6HOCTI/I nu YMeHI/I}I AKTHUBHO HpOTI/IBOCTOHTB
uaeosIoruu xemohoouu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAYKU U OOIIECTBEHHOM
MPAKTUKH;

MOHUMaHUs cHenuuKd XUMHUM KaK HayKd, OCO3HaHHS €€ poiu B (QOPMHUPOBAHUU
palMOHAIbHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUH LEIOCTHOTO IPEACTABICHUS 00 OKPYXKAIOLIEM MUPE
KaKk O €JUHCTBE MPHUPOABI U YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUu
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JJII COBPEMEHHOW [HMBWIM3ALWU: B €€
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH M BaXXHOM pOJIM B CO3JaHMM HOBOW 0a3bl MaTepuabHOMN
KYJIbTYpbI, B PEIICHUU TIOO0ATBHBIX MPOOJEM YCTOWYMBOTO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBOM,
SHEPTreTUYSCKOU, IMUIIEBONH U DKOJIOTHYCCKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00CCIICYCHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKHA KOM(POPTHOM KU3HU KAXKIOTO WICHA O0IIeCTBa;

€CTECTBEHHO-HAy4YHON I'PAMOTHOCTH: IIOHUMAaHUs CYLIHOCTH METOJOB ITO3HAHMS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HAayKax, CIOCOOHOCTHU MCIIOJIb30BaTh [10JIy4yaeMble 3HAHUA AJIS aHaIu3a U O0bSICHEHUS
SIBJIGHUN OKPY’KAIOLIEro MHUpa U MPOUCXOASIIUX B HEM M3MEHEHUH, YMEHHS Je/aTh 00OCHOBAaHHbBIE
3aKJIIOYEHHs HAa OCHOBE HAyYHBIX (PAKTOB M MMEIOUIMXCS JAHHBIX C II€JIbI0 MOJTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENLHO HCIIOIL30BAaTh XMMHYECKHE 3HAHHUSA JJI pCIICHUA np06neM B
PCAIBHBIX )KU3HCHHBIX CUTYyallUAX,

HHTEPCCA K IMTO3HAHUIO, HCCJIEIOBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSAM Tpy/ia B pa3IMUHBIX chepax NpodecCHOHATbHON AEeITETbHOCTH.
METANPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yJabTaTbl OCBOEHHUS MPOTPAMMBI [0 XMMHUU Ha YPOBHE CPETHEro OOILEro
00pa30BaHMs BKJIIOYAIOT:

3HaYuMBble UId  (OpPMHpPOBAHUS MHPOBO33PEHHUS OOYyYarOIIMXCA  MEXKJIUCUUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOIeHaAYYHbIE MOHATHS, OTPAXKAIOIIKE IEOCTHOCTh HAYYHOM KapTHHBI MHpa U
cHenu(puKy METOJOB IO3HAHHUA, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax (Marepusi, BeIeCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTEMa, HAY4YHbIM (aKT, MPUHIUI, THUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIeJI0OBaHNE, HAOIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJIbHbIE yueOHbIe JeicTBUs (mo3HaBaTeNbHBIE, KOMMYHHKaTUBHBIE,
peryiasTHBHbIE), oOecneunBaromue (HopMupoBaHue (PYHKIIMOHAIBHOM TPaMOTHOCTH M COLUAIBLHON
KOMITETEHIIMHN 00yJaromuxcs;



CIOCOOHOCTh o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaJIbHbIE YUEOHbIE IEHCTBUS B MO3HABATEIHLHOM M COLMAIBHOU
MpaKTHKE.

MeTaHpCIIMeTHI)Ie PE3YIbTAaThI OTpaxxaroT OBJIaICHUEC YHUBCPCAJIbHBIMHA y‘-Ie6HI)IMI/I
IIO3HAaBAaTCJIbHBIMU, KOMMYHUKATUBHBIMH U PEIYJIATUBHBIMU ,I[efICTBHSIMH.

Ilo3naBaTe/ibHBIE YHHBePCcAJbHbIE YUeOHbIE AeiCTBHS
1) 6a3oBble JIOTHYecKHeE AeiiCTBUS:

CaMOCTOSATENIBHO  (OPMYIMPOBaTh U  aKTyalU3UpOBaThb IpOOJIEMy, paccMarpuBaTh €&
BCECTOPOHHE;

OIPEACIIATh LUCIIN ACATCIbHOCTH, 3aaaBasd mapaMeTpbl U KPUTCPHUHU UX JOCTHXKCHUSA, COOTHOCUTDH
PE3YIBTATHI ACATCIIBHOCTH C IIOCTABJICHHBIMU LCISAMU,

HCIIOJIb30BaTh IIPpH OCBOCHHUH 3HAHUM HpI/IéMH JIOTUYCCKOI'O MBIINUJICHUA: BBIACIIATL XaPaKTCPHBIC
IIPpHU3HAKA MMOHATHU U YCTaHaBJIMBATh UX B3aMMOCBA3b, NUCII0JIb30BATh COOTBETCTBYIOIIHUEC MMOHATUA JIA
00BsACHEHHS OTACJIbHBIX (I)aKTOB n HBJ'IeHHﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUU 1A KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ;
YCTAHABJIMBATb MPUYNHHO-CIICACTBCHHBIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSMU,

CTPOUTDH JIOTHYECKUE PACCYKIEHUSA (MHIAYKTUBHBIC, NETYKTHUBHBIC, [0 AHAJIOTHUH), BBIABISITH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHMpPOBATh BBHIBOJBI U
3aKJIIOUCHUS;

MPUMEHATH B MIPOIIECCE MO3HAHUS UCIIOIB3YEMbIE B XUMUN CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
MpeoOpa3oBhIBATH MOJIEIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CMMBOI) dJI€MEHTa, XUMHUYECKast
dbopmyna, ypaBHEHHWE XHUMHUUYECKOW pEAKIMH — TPHU PEIICHUWH Y4YEeOHBIX TO3HABAaTEIbHBIX |
MPAKTUYECKUX 3a7ad, IPUMEHATHh HA3BAaHHbIC MOJCIBHBIE MPEACTABICHUS JUIl  BbIABICHUSA
XapaKTEPHBIX MMPU3HAKOB U3YYaEMbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:
BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(I)OpMy.TII/IpOBaTL OCIM U 3ada491 UCCIICAO0BAHMS, UCIIOJIB30BATh IOCTABJICHHBIC U CAMOCTOATCIIBHO
C(bOpMy.J'IHpOBaHHI)IG BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IMO3HAHHUA W OCHOBBI JJIsA (bOpMI/IpOBaHI/H[
THIIOTE3ELI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIfI;

BIIQJIETh HABBHIKAMH  CaMOCTOSITENILHOTO TUIAHUPOBAHUS U TMPOBEIACHHUS  YUCHHUECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsI HAONIOJAaTh 3a XOJOM IIpoIlecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro  pe3ynbTar, (OopMyIupoBaTh OOOOIIEHHS W  BBIBOABI OTHOCHUTEIHHO
TOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHUS, COCTaBISITH OOOCHOBAHHBIM OTYET O MPOJCITaHHON
pabore;



pUOOPETaTh OMBIT YYCHUYECKON HCCIIEAOBATENBCKON U MPOEKTHON JESITeIbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIIEHUsS MPaKTHYECKUX 3ajad,
IIPUMEHEHHUIO PAa3JIMYHbIX METOJOB IIO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHGPOpMaUUU (HAYYHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTO  COJIep’KaHus, CIOpaBOYHbIE TocoOus, pecypchl HMHTepHera), aHaIU3UPOBATH
MHGOPMAILIHMIO PA3TUYHBIX BUIOB U (OPM IMPECTaBICHHS, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh
Y HENIPOTUBOPEUYUBOCTH;

dbopMyIIupoBaTh 3ampochl W TMPUMEHITh pa3WYHbIE METOABI TPU TMOUCKE U O0TOOpe
nHpopManuu, HeOOXOAMMOMN ISl BBITIOJHEHUS YI€OHBIX 3a7a4 ONPEAeIEHHOTO THIIA;

HpI/IO6peTaTB OIIBIT HCIIOJBb30BAaHUA I/IH(bOpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUM U
PA3JIMYIHBIX ITIOMCKOBLIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy TMpeACTaBlIeHUS WHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);

WCTIOJIb30BaTh HAYYHBIH SI3BIK B KAQUECTBE CPENICTBA MPHU pabOTe C XUMHUECKOW WH(pOpMAIHEH:
HOPUMEHSITh MEXKIpEeIMETHbIe ((H3MYECKUE M MaTeMaTHYeCKHe) 3HAKH M CHMBOJBL, (HOopMyIsl,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.
KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/1€ JUAJIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBATh UJEH, POPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHFHO BBITIOTHEHU I MPE/TIOKEHHON
3a7a4M;

BBICTYIIaTh C MPE3CHTAMEN pe3yJabTaTOB IO3HABATEIBHOW JEATEIIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMH MPH BBINOJIHEHUM XUMHUYECKOTO AKCIIEPUMEHTA,
MPAKTUYECKOH pPaOOTHI MO WCCIEJOBAHUIO CBOMCTB HM3YYaeMBIX BEIIECTB, pealu3ali y4eOHOTro
MpoekTa, M (OPMYIUPOBATH BBIBOJBI IO pE3yJibTaTaM TMPOBEIEHHBIX HCCICIOBAHUNA MYyTEM
COTJIACOBAHUS TIO3UIIHMH B X0J1e OOCYKACHHS 1 0OMeHa MHEHHUSIMHU.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JeHCcTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBJISATH CBOK II03HABATENIbHYIO JIEATEIbHOCTD,
ompenensas €€ Iead U 3aJadyd, KOHTPOJIMPOBaTb M IO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATh
Ipe/ularaeéMblii  QITOPUTM JCWCTBUI TNpPH BBINOJHEHWH YYEOHBIX M HCCIEI0BATEIbCKUX 3ajad,
BbIOMpaTh Haunbosiee 3(PGEKTUBHBIN COCO0 UX pelIeHHs ¢ y4ETOM IMOJIyYE€HHS HOBBIX 3HAHUU O
BELIECTBAX U XMMHUECKUX PEAKLIUAX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBC CaMOaHaJIM3a U CAMOOLCHKH.

HNPEIMETHBIE PE3YJIBTATBI



[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI [0 XUMUH Ha YriyOIEHHOM YpOBHE Ha ypOBHE
cpemHero oOmiero o0pa3oBaHUS BKIIOYAIOT crenuduueckue st ydeOHOro mpeaMera «XHUMUs»
Hay4YHBIC 3HAHUS, YMECHHS U CIIOCOOBI JICWCTBUN 1O OCBOCHHIO, MHTEPIIPETAUUA U TIPEOOPA30BAHUIO
3HAHWW, BUJBI JEATEIBHOCTH IO MOJTYYCHHIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX
y‘-I€6HBIX CI/ITyaLII/ISIX, a TaKXE B peaanblx KN3HCHHBIX CI/ITyaI_[I/HIX, CBA3AHHBIX C XHMHeﬁ. B
IpOrpaMMe 10 XUMHUH MPEJAMETHBIC PE3YJIbTAThI MIPEACTABICHBI 110 T'OJIaM H3YyUCHHSI.

11 xnacc
[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHudeckasi XUMHEsD) OTPaKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUI: O MaTepHaIbHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSAX U
II0O3HABAEMOCTH SIBJICHUH MPUPOJBI, O MECTE U 3HAYCHUM XUMHUU B CHCTEME ECTECTBEHHBIX HAyK M €€
poiu B 00eCieYeHNH YCTOWYMBOTO Pa3BUTHUS, B PELUICHUU MPOOIEM IKOJOTHUECKON, IHEPreTHUECKON
Y IUILEBOH 0€30M1aCHOCTH, B pa3BUTHM MEAMILIMHBI, CO3/JaHMM HOBBIX MaT€pHaOB, HOBBIX HCTOYHHUKOB
SHEPIuH, B 00ECIIEYCHNHN PAMOHAIHLHOTO IIPHPOJIONIONIb30BAHMS, B (DOPMUPOBAHHH MHPOBO33PEHHS U
o01elt KylbTyphl 4EJI0BEKa, a TAKXKE HKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOUIEHHUSI K CBOEMY 3/I0POBbIO
U IIPUPOJHOM cpene;

BJIaACHHUC CHUCTEMON XMUMHYECKHUX 3HaHI/II>'I, KOTOpas BKIIOYACT: OCHOBOIIOJAraromue moHATHUA —
XUMHYECKHI JIEMEHT, aTOM, SIPO aTOMa, M30TOIIbI, JJICKTPOHHAsE 000JI0UKa aToMma, s-, P-, d-aToMHbIe
opOUTaT, OCHOBHOE W BO30YKIEHHOE COCTOSIHHS aToMa, THOPUAHM3AIHs aTOMHBIX OpOHTAasCH, WOH,
MOJIEKYyJIa, BAJEHTHOCTb, JJIEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIEHUS, XHUMHUYECKas CBs3b
(xoBaJIeHTHasi, MOHHAs, METAJUIMYecKas, BOJOPOJHAs), KpUCTaNIMYecKas pEIETKa, XUMHUYECKas
peakiusi, pacTBOp, OSJIEKTPOJIUTHI, HEIIEKTPOIUTHI, 3JIEKTPOJUTHYECKAs AUCCOLMALUS, CTENEHb
JUCCOLMAIMK, BOJOPOJAHBIN IOKa3aTellb, OKHUCINUTENb, BOCCTAHOBUTEIb, TEIJIOBOH A(QeKT
XUMHUYECKOH PeaKLUu, CKOPOCTh XUMHUECKOW peaKkIMH, XUMUYECKOE paBHOBECUE; TEOPUU U 3aKOHbI
(Teopust IIEKTPOIMTUUYECKON nuccoumanuu, nepuoauueckuid 3akoH JI.M. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALLEHUS HHEPrUM IPU XUMHUYECKHX
peakuusax, 3aKOH IOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JEHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3BIK XMMHMM, MHPOBO33PDEHUECKHE 3HAHUA, JIEKAIIME B OCHOBE IIOHMMAaHUSA
MNPUYUHHOCTU W CUCTEMHOCTU XUMHYCCKUX HBHCHHﬁ; COBpPEMCHHBIC MPCACTABJICHUA O CTPOCHHUU
BELIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJAMOJIEKYJISPHOM YPOBHSX; NPEICTABICHUS O
MEXaHHu3Max XUMHUYCCKUX peaKum?I, TEPMOAUHAMHUYCCKUX
U KHHETHYECKHUX 3aKOHOMEPHOCTAX WX IPOTEKaHUS, O XMMHUYECKOM PAaBHOBECUH, DPACTBOPAX M
JUCIEPCHBIX CUCTEMaX; (PaKTOJIOIMUECKHUE CBEJICHUSI O CBOMCTBAX, COCTABE, MOIYYEHUN U 0€30IacCHOM
UCTOJIb30BAHUN Ba)KHEHIIMX HEOPraHMYECKHUX BELIECTB B OBITY M MPAKTUYECKOM JAEATEIbHOCTH
YCJIOBCKaA, O6HII/IX HAaYYHBIX IPUHIHIIAX XUMHYCCKOI'O IMTPOU3BOACTBA,

c(OPMUPOBAHHOCTh YMEHUI: BBISIBIISITh XapaKTepHble NPU3HAKU MOHATUMN, yCTaHABIMBAaTh UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSATHUS MIPU ONMMCAHUM HEOPraHWYECKUX BEILECTB U
UX MpeBpalleHmii;

c(OPMHPOBAHHOCTh YMEHHSI UCIIOIB30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUS (hopMyn
BEUIECTB M YpaBHEHUH XHMMHMUYECKHUX peakuui, cucrematuueckyro HomeHknarypy (IUPAC) u
TPUBUAJILHBIC HA3BAHMS OT/JEIbHBIX BEILECTB;

C(bOpMI/IpOBaHHOCTB YMCHUA ONIPCACIATL BaAJICHTHOCTD U CTCIICHL OKHUCJICHUA XUMHUYCCKUX
OJICMCHTOB B COCIHMHCHUAX, BH]J XUMHYECKON CBS3H (KOBaJ'IeHTHaSI, HWOHHas, MCETallIM4YcCKasd,
BOIIOpO,Z[Ha}I), THUIT KpHCT&J’IJ’IH‘-ICCKOfI pCIlIéTKI/I KOHKPCETHOT'O BCIICCTBA,



c(hOPMUPOBAHHOCTh YMEHUS OOBSACHSATh 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT BHJIa XUMHUYECKOMN
CBSI3M M THIA KPHUCTAUIMYECKOW pPEHIETKH, OOMEHHBI ¥ JIOHOPHO-AKICTITOPHBIH MEXaHH3MbI
00pa3oBaHMs KOBAJICHTHOW CBSI3H;

c(hOPMUPOBAHHOCTh YMEHUU: KIIACCU(PUIIUPOBATh: HEOPTraHMYECKHE BEIISCTBA MO MX COCTAaBY,
XUMHUYECKHE PEaKIUU [0 pPa3IMYHbIM MpH3HAKaM (YUCIY M COCTaBy pearupyroollux BEIIeCTB,
TEIUIOBOMY 3(PPEKTy peakIu, N3MEHEHHUIO CTETICHEH OKHUCIICHUS JJIEMEHTOB, 00PAaTUMOCTH, YIACTHIO
KaTajgu3aTtopa M ApPYyrue); caMOCTOSATEIbHO BHIOMPATh OCHOBAHUS M KpPUTEpUHU AJs Kiaccuuxanuu
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICT Tiepuoanydeckoro 3akona JI. . Menneneera u
J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHW: XapaKTepU30BaTh SJICKTPOHHOE CTPOCHHE AaTOMOB W HOHOB
XUMHUYECKUX 3JIEMEHTOB IepBoro—ueTBEpToro nepruoaos [lepuoanueckoit cucrems! JI.1. Menneneena,
UCIIOJIB3Ys MOHITHS «OHEPIeTUUCCKUE YPOBHHY, «IHEPIeTHUCCKUE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opoHuTaINY, «OCHOBHOE u BO30YKIEHHOE JHEPreTHYECKUe COCTOSTHUS aToMa;
OOBSICHSTH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHUYECKHX JJIEMEHTOB M WX COCIUHEHUH I10
nepuogam u rpynmnam Ilepuoamueckoit cuctemsl [[. M. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHMSI X 3JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh YMEHUI: XapaKTEepH30BaTh (OMUCHIBATh) OONIME XWMHUYECKHE CBOHCTBA
BEUIECTB  Pa3jMYHBIX  KJIACCOB, OJATBEPKIaTh CYIIECTBOBAHUE TI'E€HETUYECKOW CBSI3U  MEXKIY
HEOPraHUYECKUMH BEIIECTBAMHU C TTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIINX XMMHYECKUX PEAKIIH;

c(OPMHPOBAHHOCTh ~ YMEHHS PAaCKPBIBAaTh  CYIIHOCTh:  OKHCJIHTEIbHO-BOCCTaHOBHTEIBHBIX
peaKIMii OCPEeICTBOM COCTABJICHUS AJIEKTPOHHOI0 OajaHca 3TUX peakluil; peakuii HOHHOro oOMeHa
IIyTEM COCTABJICHHs UX IOJIHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHMI; pEaKIMU THIPOJIN3a; PeaKIuil
KOMILIEKCO00pa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IMHKA U aJJFOMUHHUSA);

c(OPMUPOBAHHOCTb YMEHMSI OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX pEaKlUi C
Y4ETOM UX DHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHUs CKOPOCTH XMMHUYECKOM peakiuu B
3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHHUS XMMHYECKOIO PaBHOBECHS MOJ]
BIIMSIHMEM BHEIIHUX Bo3neicTeuil (mpuHuun Jle Hlatense);

C(l)OpMI/IpOBaHHOCTB YMCHUA XapaKTCPU30BaATh XHUMUUYCCKHUEC PCAKIUH, JICKAIIUC B OCHOBC
IMPOMBIINIJICHHOI'O MOJTYYCHUS CCpHOI\/JI KHUCJIOTBI, aMMHakKa, 06HII/I€ HAaYYHBIC MPUHIUIIBI XUMHUYCCKUX
IIPOU3BOJCTB; I_ICJ'ICCOO6pa3HOCTB MNPUMCHCHUA HCOPraHUYCCKHUX BCHICCTB B IMPOMBINIJICHHOCTH U B
6I>ITy C TOYKH 3pCHUA COOTHOLICHUSA PUCK-IIOJIb34a,

c(hOpMHUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHMM O METOJaX HAYYHOTO TO3HAHUS SBICHUUN
MPUPOABI — HAOIMIOJIEHUE, U3MEpPEHUE, MOJCIMPOBAHHUE, IKCIEPUMEHT (pealbHBbIi U MBICICHHBIN),
HCTOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSTh 3TU 3HAHUS MPHU SKCIEPUMEHTAIBHOM
WCCTIEIOBAaHUHM BEIIECTB U JIJI1 OOBSICHEHHS XMMHYECKUX SBICHUH, UMEIOIMUX MECTO B TPHUPOJIE,
MPAKTUYECKOU ESATEIbHOCTH YEIOBEKA U B IIOBCEHEBHOW JKU3HU,

C(bOpMI/IpOBaHHOCTB YMCHUS BBIABJISITH B3aUMOCBSA3b XHMMHUUYCCKHUX 3HAHUU C TOHSATHUSIMH H
MNpEACTABICHUAMU APYIUX C€CTCCTBCHHO-HAYYHBIX HNPEAMETOB JJIA 0oJjice OCO3HAHHOTO IOHHMMAaHUSA
MaTCpHUaJIbHOIO CAUHCTBA MHPA;

C(I)OpMI/IpOBaHHOCTB YMCHHA ITPOBOANUTD paC‘léTBII C HCIOJb30BaHUEM IIOHATHUI «MaccoBas JOJIA
BCIICCTBA B pacCTBOPEC» U «MOJIIpHad KOHICHTpalHA», MacCChbl BCIICCTBA HIIN 00bEMa Taza Mo



M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB;
Ter1oBOTO 3 deKTa peakinu; 3HAYCHUsI BOJOPOJTHOTO TMOKa3aTeNlsi PaCTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHOM CTENEHBIO IMCCOIMAIMU; MAacChl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CITU
OJIHO M3 UCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C ONMpeaeIEHHON MAaCCOBOM J0JIel pacTBOPEHHOTO
BEIIECTBA WJIU JIaHO B HM30BITKE (MMEET MPHUMECH); JOJHM BBIXOJA MPOAYKTA PEAKIHUU;, OOBEMHBIX
OTHOIIICHUH T'a30B;

copMHPOBAaHHOCT yMEHHUIl: CaMOCTOSATENbHO IUIAHMPOBATh U IPOBOJAMTH XUMHYCCKHI
IKCIIEPUMEHT (TIPOBEJCHUE PEaKLUii MOHHOTO OOMEHa, MOJTBEP)KACHHE Ka4eCTBCHHOI'O COCTaBa
HEOPraHMYECKHX BEILIECTB, OIPECICHUE CPEIbl PAaCTBOPOB BEIIECTB C IOMOIIBIO HHIMKATOPOB,
U3yuyeHHE BIMSAHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOHW pEaKlIWu, peLIeHue
IKCIIEPUMEHTAIBHBIX 33/a4 10 TemaMm «Metamis» U «HemeTamib») ¢ coONOACHHEM IPaBUII
0e30macHOro OOpalIeHUsl ¢ BEUIECTBAMHU U JIA0OPATOpHBIM 000pynOBaHHEM, (OPMYIHPOBATH LIETb
UCCIIE/IOBAHMS, TPEICTABISTh B PasiUyHOi (OpMe pe3ylbTaThl SKCIEPUMEHTA, aHAIM3HPOBATh W
OICHUBATHb UX NOCTOBCPHOCTD,

c(OPMUPOBAHHOCTh YMEHHI: COONIONATh TPAaBWIA TOJH30BAHUS XUMHUYCCKOW TOCYIOH U
1abopaTopHBIM 000PYIOBaHHEM, OOpAIeHHs] C BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKLUUSIMHU IO
BBITIOJIHEHUIO JTA0OPATOPHBIX XMUMHYECKUX OIBITOB, KOJOTUYECKH IEJIECOOO0PA3HOTO TOBEACHHUS B
ObITY ¥ TPYIOBOW AEATEILHOCTH B IIEJIAX COXPAHEHUS CBOErO 3[0POBBS, OKPYXKAIOUIEH MPUPOAHON
Cpedbl U JOCTUKEHHS €€ yCTOMYHMBOTO PAa3BUTHS, OCO3HABATH OMMACHOCTh TOKCUYECKOrO JIEHCTBUS Ha
YKUBbIC OpPraHU3Mbl ONPE/IEIEHHBIX HEOPraHUYECKUX BEILECTB, MOHUMAs cMbIci nokazatens [IIK;

cOPMUPOBAHHOCTh ~ YMEHHUH: OCYIIECTBIATH IICJICHANPABICHHBIA TMOWCK XHMHYECKOMN
nH(pOpMaIIUY B Pa3IMYHBIX UCTOYHHMKAX (Hay4dHasi U yueOHO-Hay4dHas JUTepaTypa, CpeicTBa MacCOBOU
uapopmanuu, WHTEpHET W Jpyrue), KPUTUYCCKH aHAIM3HPOBATH XUMHUYECKYIO HH(OpPMAIHIO,
nepepadbaTbBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C IMOCTABJICHHOMN y4eOHOM 3a1adeil.



OcHOBHBIE BU/BbI IeATEJIbHOCTH YYalIUXCSl HA YPOKe (IIEpEUnCInTh)

CHOBHbBIC€ BH/IBI JC€ATCJIbHOCTH YUYAILIUXCH HA YPOKE

1. BelnomHgIOT 3a1aHueE:
- B TeTpaju
- CaMOCTOSITEIHHO
- B Iapax
- B Ipymrne
2. BBITIONHAIOT WHAMBUAYAIBHBIE 33IaHUS 110 KAPTOYKaAM
3. 3anuChIBaIOT PEIICHUE Ha JI0CKE
4. Cnymaror:
- yauTens
- OTBETHI OJIHOKJIACCHUKOB
- 3aKJIIOYECHUE YUUTEIS
5. OTBeyaroT:
- 110 BBI3OBY yUHUTENs
- 10 JKEJIaHUIO0
6.00cy)aaroT:
- OTBETHI OJTHOKJIACCHUKOB
- mpo0iemy
- pe3ysbTaThl IKCIIEPUMEHTA
- pe3yJbTaThl PELICHUs 3aaun
- pe3yJIbTaThI BBITIOJTHEHUS 33 JaHHS
7. KOMMEHTUPYIOT OTBETHI OJJHOKJIACCHUKOB
8. KoppeKTupyroT OTBETHl OIHOKJIACCHUKOB
9.BriaBuraror:
- IPE/TNIOJIOKEHHE
- TUIIOTE3Y
10.®opMynHpyIOT:
- IeJb YpoKa (IpakTHUecKol paboThI)
- OTpe/IeNIeHNE
- IOHSTHE
- IPaBUIIO
- 3aKOH
- BBIBOJIBI
11.060CcHOBBIBAIOT BBIOOD:
- criocoba pernieHust
- crioco0a onpeaeneHus
- peakTuBa
12. IIpuBoasT npumepsl
13. Haxonsat nunpopmalnio B TEKCTE
14. CpaBHuBatOT
15. XapakTepus3yroT CBOMCTBA
16. Knaccudunupyrot
17. BoisBisAOT 3aKOHOMEPHOCTh
18. 3anmonHsA0T TaOIUIY
19. Beicka3pIBaroT:
- IPEIOI0KEHNE O YEM-ITHOO0
- CBO€ MHEHHE
20. OnpenensoT NPpUIUHBI
21. OTmeuarot:
- CXOJICTBO



- paznu4ue
- IPU3HAKH
22. O6001maroT:
- “H(OPMALIHFO
- CBEJICHUS
23. YcTraHaBIMBalOT NPUYMHHO-CIICICTBEHHbBIC CBSI3U
24. AHanu3UpYyIOT:
- “H(OPMALIHIO
- cCXemy
- PUCYHOK
- Ta0IUILy
- TaHHbBIE
- pe3yJIbTaThl IKCIIEPUMEHTA
- pe3ybTaThl 1a00PaTOPHBIX OIMBITOB
- IOTTYIICHHBIC OIIHOKH
25. CocTaBiIoT:
- KJIACCU(UKAIIMOHHBIC CXEMBI
- 0000Iaronre TadJIULBI
- IIJIaH BBITIOJIHGHUS 33aHusl  (IKCIICPUMEHTA, UCCIICIOBAHUS)
- OTYET O MPOBECHHOM HCCIIEeI0BAHUU
26. BcnoMMHAIOT ¥ 03BYYMBAIOT IpaBuiia Oe30macHoi paboThl B XUMHUYECKON Jaboparopun
27. HabGnrogaroT 3a X0A0M JIEMOHCTPAIMOHHOTO KCIIEPUMEHTA
28. OcylIecTBIAIOT:
- CaMOOLICHKY
- CaMOITPOBEPKY
- caMoaHalu3
- B3aUMOIIPOBEPKY
29. VcnipaBasioT BbISBICHHbBIE OLTHOKU

Opranu3anusi NPOEKTHOM M UCCJIEI0BATEIbCKOM 1eATEIbHOCTH Y4AIUXCH

[TpoekTHas uccnenoBaTeNnbCKas IeITEIbHOCTh YUalMXCsl MPOMKCaHa B CTaHAapTe 00pa3oBaHusl.
[IporpaMMBbl Bcex HIKOJNBHBIX MPEIMETOB OPUEHTHPOBAHBI HA JaHHBIN BUJ IeATeNbHOCTH. [IpoekTHas
NeSTEILHOCTh YYAIIUXCSl CTAHOBUTCS BCe Oojiee aKTyaJdbHOM B COBpeMEHHOU menaroruke. M »To He
CIIy4aifHO, BeJlb UMEHHO B MPOIECCE MPABIIBHON CaMOCTOSATENbHON paOOThl HA/ CO3/IaHUEM MPOEKTa
nydmie  Bcero  (QopMUpYeTCs KyJIbTypa yMCTBEHHOTO TpyJda YYEHHKOB. A  TOBCEMECTHas
KOMITBIOTEPHU3AIUS TTO3BOJISET KAKIOMY yUUTENt0 Oojiee TBOPUYECKU MOAXOIUTH K pa3paboTKe CBOMX
YPOKOB, a TakXe CcJellaTb 00pa30BaTeNbHBIA IMporecc Oonee HHTEPECHBIM, Pa3HOOOpPa3HBIM U
COBPEMEHHBIM.

I/IHCTPYMeHTOM AOCTHIKCHUSA IUIAHUPYCEMBIX JIMYHOCTHBIX, MCTANPECAMCETHBIX W IMPEAMCTHBIX
pE3YNbTATOB SIBISIOTCS YHUBEpCANbHBIE y4ueOHble NeicTBHS. D(PPEKTUBHBIM METOIOM CHCTEMHO-
ACATCIIBHOCTHOI'O MOAXOJa ABJISACTCSA NPOCKTHAA ACATCIIBHOCTD.

[IpoekTHas NeATENHHOCTh SBISETCS YaCThIO CAMOCTOSITENIFHOM paboThl ydamuxcs. KauecTBeHHO
BBIITOJTHEHHBIN IPOCKT — 3TO MMO3TAITHOC IMIIAaHUPOBAHUEC CBOUX JI€I7ICTBHI71, OTCJIC)KMBAHUEC PE3YIIHLTATOB
cBoeil paboThl. [IpoeKT — BpeMeHHas IieJeHaNpaBIeHHAs NeATEeIbHOCTh Ha MONyUYeHHUE YHUKAIBHOTO
pe3ynbrarta .

Ilenp MPOEKTHO-UCCIIEOBATEIBCKON MEATENBHOCTH ydammxcs B pamkax HOBeIX DI'OC:
(hopMHUpOBaHHE YHUBEPCAIBHBIX YU4€OHBIX ACHCTBUU. MCIOIB30BaHMEe TTPOESKTHO-HCCIIEIOBATEHCKOM



JEeSATeIbHOCTH Ha YpPOKaX W BO BHEYPOUYHOW JAEATEIBHOCTU SIBISIETCS CPEACTBOM (OPMHUPOBAHUS
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI, KOTOPHIE B CBOIO OUEPE/lb:
e 00eCreynBaIOT y4aleMycsi BO3MOKHOCTh CAMOCTOSTEIHHO OCYIIECTBISITh ACITEIbHOCTh YUEHUS,
® CTaBUTh Yy4eOHbIe LEJH, UCKAaTh M HCIOJIb30BaTh HEOOXOAUMBIE CpEJCTBA U CHOCOOBI HX
JOCTUKECHHUS,
® yMETh KOHTPOJIUPOBATH U OIECHUBATh YICOHYIO JICITEILHOCTD U €€ PE3YNIbTAaTHI,
® CO3JAIOT YCJIOBHS Pa3BUTHUS JUYHOCTH U €€ CaMOpPEaU3allid Ha OCHOBE «YMCHHS YYUTHCS» H
COTPYIHUYATH C B3POCIBIMHA U CBEPCTHUKAMH.
YMeHue yuuThbes
e 00ecreynBaeT JMYHOCTA TOTOBHOCTh K HEMPEPHIBHOMY OOpa30BAaHUIO, BHICOKYIO COIUATBHYIO H
npodeccHnoHATbHYI0 MOOMIBHOCTH;
e 00ecrneynBaroT yCIENIHOE YCBOGHUE 3HAHUM, YMEHHI U HAaBBIKOB,;
e (opmupoBaHUE KapTUHBI MUPA, KOMIIETEHTHOCTEH B JIF000 MpeaMeTHOM 00J1acTH O3HAHMUS.
K Ba)KHBIM MOJIOKHUTENHHBIM (DAKTOPAM MPOCKTHON JAESITETbHOCTA OTHOCSTCS:
MOBBILICHNE MOTUBAIIUH YUAIUXCSI IPU PELICHUH 3a]1aY;

® DPa3BUTHE TBOPUECKUX CHOCOOHOCTEH;
® CMEIIEHHE aKL[EHTa OT HHCTPYMEHTAJIBHOI'O MOX0/1a B PEILIEHUH 3a/1a4 K TEXHOJIOTHYECKOMY;
e (opMHUpPOBaHME UYBCTBA OTBETCTBEHHOCTH;
® CO3/1aHU€ YCIIOBUH JJIi OTHOLIEHUN COTPYIHUYECTBA MEXK/Y YUUTEJIEM U YYAIIUMCH .
OcHoBHOM mpUHLMII PabOTBl B  YCIOBHUSAX IPOEKTHOW JEATENBHOCTH —  OIEpexkarollee

CaMOCTOSITEJIbHOE 03HAKOMJIEHHE IIKOJIbHUKOB C Y4eOHBIM MaTepHAJIOM U KOJJIEKTUBHOE OOCYXIeHUE
Ha YpOKax IMOJIyYeHHBIX Pe3yJIbTaTOB, KOTOpPBIE O(OPMIISIFOTCS B BHJIE ONPEACICHHA U TeopeM. B aTom
cllyyae YpOK HOJHOCTBIO YTPAauMBaeT CBOM TPAJAMLIMOHHBIE OCHOBaHMS U CTaHOBHUTCS HOBOH (popmoii
OOIICHUS YUUTEINS U YUIALIUXCS B IUIAHE IPOM3BOJICTBA HOBOTO /ISl YY€HUKOB 3HAHMS.

Tunel 3agaHuil, NpeyaraéMplX Y4eHUKaM B XOJI€ IIPOEKTa:

® [paKTUYEeCKHE 3a/laHus (M3MEpPEeHMs, 4YEepUYEeHUs C IMOMOIIBI0 YEPTENKHBIX HMHCTPYMEHTOB,
paspe3aHusi, crudaHusi, pUCOBaHHUSA U Jp.)

® [IPaKTUYECKHE 3aJaudl — 3aa4M MIPUKIJIAHOTO XapaKTepa;

e [poOJeMHbIE BOIPOCH, OPHUEHTUPOBaHHbIE Ha ()OPMUPOBAHME YMEHUH BBIIBUTaTh T'MIIOTE3BI,
OOBSICHATH (haKThl, 0OOCHOBBIBATH BHIBOBI;

® TEOpPETUYECKHE 3a/laHus Ha MOUCK U KOHCIIEKTHUpPOBaHHE MH(OpPMaLIMH, €€ aHaJIu3, 00001IeHne U
T.IL.;

® 3aJ]auy - COBOKYIHOCTb 33JJaHUI Ha UCIOJIb30BAHNE OOIUX Il HUX TEOPETUUECKUX CBEACHUH.

OCHOBHBIE 3TaIbI opranm3anvn HpOCKTHOfI ACATCIIBHOCTH yJallluXcCs .

1. IoaroroBka K BBHINOJHEHUIO IIpoeKTa ((popMupoBaHHe TPy, BelAaYa 3aaHui. BeiOop Tembl
U IIeJeld MPOEKTa; ONpEeAeTIeHHe KOIWYEeCTBA YYACTHHUKOB IPOEKTA). Ydarmecs o0CyXKIaroT
TEMy C YYWTeleM, I[IOJIy4yaloT MpH HEOOXOAMMOCTH JONOJIHUTENIBbHYI0 HWH(OpPMAIHNIO,
YCTaHABJIMBAIOT IIETH: YYUTEIh 3HAKOMHUT YyYaIIUXCS C CYTHIO TNPOEKTHOW MesATeIbHOCTH,
MOTHBHUPYET YUYaIIUXCsl, TOMOTAET B TOCTAaHOBKE LIEJIEH.

2. InanumpoBaHue paboTel  (pacmpereneHHe  OOS3aHHOCTEH,  ONpeAeJICHHEe  BpPEMEHH
WHAUBUIYyaIbHOM pabothl). OmpeneneHne HMCTOYHUKOB HHGOpMAIMK; IUIAHUPOBAHHE
crocoboB cbopa W aHanu3a WHGOpPMALMU; IUIAHUPOBAHME MTOTOBOTO MNPOAYKTa ((HhOpMbI
NIPEJICTaBICHNUS PE3y/IbTaTa): BBITYCK ra3eThl, YCTHBIA OTYET C AEMOHCTpalueil MaTepralioB u
IPYTHX; YCTAHOBJICHNE KPUTEPUEB OLIEHKH PE3yIbTAaTOB; pacipeaeieHne 00s3aHHOCTEH cpeau
YJICHOB KOMAaHJbI: ydYaluecs BbIpadaThIBAIOT IUIAH ACUCTBUM; yduTeNb Npeajaraet HJeH,
BBICKA3bIBACT MPEITOJIOKECHHS, ONIPEIEIISIET CPOKH PaOOTHI.



3. HccuaenoBaHue: ydamuecs OCYHIECTBISIOT MOUCK, OTOOp M aHalIM3 HYKHOW HMH(MOpMAIHH;

AKCIIEPUMEHTUPYIOT, HAXOJIAT MYyTH PELICHHs] BO3HUKAIOIIUX MPOOIIEM, OTKPHIBAIOT HOBBIE IS
ceOst 3HAHMSI, YYUTETh KOPPEKTUPYET X0 BBITOIHEHUS paOOTHI.

4. O06o0meHue pe3yabTaTOB. yJamuecss 0000mMAaT NOJyYeHHYI0 HHGOpMaIUio, GopMyIupyrOT

BBIBOJIBI 1 O(OPMIISIOT MaTepual Ui TPYyMIOBON MPe3eHTAlLNH.

5. Ilpe3enTamms (OTUET KaXIOM TpyNNbl MIM YYEHHKA OCYHIECTBIAETCS IO OKOHYAHUH

IIPOEKTA).

6. OHeHKa PE3YIbTAaTOB HpOGKTHOﬁ JOCATCIBHOCTH U NOABCACHUEC HUTOIOB. Ka)K,Z[BIﬁ YUYCHHUK

OLIEHUBACT XOJI U PE3YyJIbTaT COOCTBEHHOM NEATENPHOCTH B TpYIIe, Kaxaas padoyas rpymnmna
OLICHUBAET JEATEIBHOCTh CBOMX YYAaCTHHUKOB, YUYUTENb OLEHUBAET ACATEIBHOCTb Ka)I0I0
YUYCHHKA, TOJIBOJIUT UTOTH MPOBEICHHON yJalIuMUCs paboThl, OTMEYAET yCIEeXH KaxI0T0.

BbInyCKHHUK HAYYUTCS:

IUTAHUPOBATh M BBINOJHATh Y4eOHOE HCCICIOBAaHME W YYCOHBIH MPOEKT, MCIOJB3YS MOJCIH,
METO/Ibl U IPUEMBI, aJIeKBaTHBIC UCCIIEAYyEeMOM MpodiieMe;

BBIOMPATH M UCIIOJIB30BATh METO/IbI, PEJICBAHTHBIC PacCMaTPUBACMON MpodIIeMe;

pacro3HaBaTh U CTaBUTh BOIPOCHI, OTBEThI HA KOTOPBIE MOTYT OBITh MOJYYCHBI IyTEM HAYYHOTO
UCCIIIOBaHMsI, OTOMPATh aJICKBaTHBIC METOJIbI MCCIICIOBAHUS, (POPMYIIUPOBATH BBITEKAIOIINE U3
Hccie10BaHusA BbIBO/JBI,

UCIOJIb30BaTh TAaKUE MAaTEMaTHUYECKHUE METOJbl M TPUEMbI, KaK aOCTpakius WM HIcaTu3alus,
JI0Ka3aTeNbCTBO, JIOKA3aTeIbCTBO OT MPOTUBHOTO, TOKA3aTEILCTBO 110 aHAIOTHHU, OIIPOBEPIKCHUE,
KOHTpIIpUMEP, HHAYKTUBHBIE U JENYKTUBHBIE pPACCYXIECHUs, IIOCTPOCHHE U UCIOIHEHUE
AJITOPUTMA;

HCIIOJIB30BAaTh TAKUC CCTCCTBCHHOHAYYHBIC MCTOAbI M IIPHUEMBI, KaK Ha6J'IIOI[€HI/IC, II0OCTAaHOBKA
MPOOJIEMBI, BBIIBIKEHHUE «XOPOIIEH THIIOTE3bI», YKCIIEPUMEHT, MOJICTUPOBAHUE, TCOPETUUCCKOES
000CHOBaHHUE, YCTAHOBIICHUE IPAHUI] TPUMEHUMOCTH MOJICIIN/TEOPHH;

HCIIOJIB30BAaTh HCKOTOPBIC METOJAbI IIOJIYYCHHA 3HaHI/II‘/JI, XAPaKTCPHBIC 1Jid COLHAJIBHBIX U
HMCTOPUYECKUX HAyK: IMMOCTAHOBKA MPOOJIEMBI, OMPOCHI, ONMUCAHUE, OOBICHEHUE, MCIIOIH30BAHKE
CTaTUCTUYECKUX JAHHBIX, UHTEpIpeTaIys (aKToB;

SICHO, JIOTUYHO MW TOYHO H3JIaraTb CBOIO TOYKY 3pCHUA, HUCIOJIb30BATH A3BIKOBBIC CPCIACTBA,
aJIeKBaTHBIEC 00CYXTaeMoil mpobiieme;

oTnu4aTh (PaKThl OT CYXKICHHH, MHEHUH U OIEHOK, KPUTUYECKH OTHOCUTHCS K CYXKICHUSM,
MHEHUAM, OLICHKaM, pEKOHCTPYUPOBATh UX OCHOBAHUS,

BUJIETh U KOMMEHTHPOBATh CBSI3b HAYYHOTO 3HAHHS W ILEHHOCTHBIX YCTaHOBOK, MOpPAaJIbHBIX
CYXACHHM MPH MOTYYSHUH, PACTIPOCTPAHEHUH U TPUMEHEHUN HAyYHOTO 3HAHMUS.

Bbmycmmx noayuum 603MONHCHOCHIb HAYUUMbCA:

CAMOCMOSMENbHO 3A0YMbLEAMb, NIAHUPOBAMb U BbINOJIHAMb Y4eOHOe UCCed08anue, YHeOHbll U
COYUATILHBLIL NPOEKM,;

UCNONIL308aMb 002A0KY, 03APEHUE, UHMYUYUIO,

UCNONb306aMb  HEKOMOpble Memoobl NONYYEHUs. 3HAHUL, XapakmepHvle Olsi COYUANbHBIX U
UCMOPUYECKUX HAYK: AHKEMUPOBAHUe, MOOEIUPOBAHUE, NOUCK UCTIOPUYECKUX 00PA3YO08;
UCNONb306aAMb  HEKOMOpble — NPUEMbL  XYOONCECMBEHHO20 — NO3HAHUS —~ MUpPA:  YEIOCMHOe
omobpadicenue Mupa, 00pPA3HOCMb, XYOOHCECMBEHHLLL BbIMbICEN, OP2AHUYECKOe eOUHCMBO
0buje2o, 0cobenH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATILHOCTDL,

UENEeHANPABIICHHO U OCO3HAHHO PA3BUSAMb C80U KOMMYHUKAMUBHbIE CROCOOHOCTU, 0C8AUBAMDb
HOBbLE SI3bIKOBbLE CPEOCMBA;

0CO3HABAMb CB0I0 OMBEMCMBEHHOCb 3d 00CMOBEPHOCHb NOJYYEHHbIX 3HAHUL, 34 KA4ecmeo
BbINOJIHEHHO20 NPOCKMA.



TEMATHYECKOE IINTAHUPOBAHUE

HeneBoii mpuoputrer Ha ypoBHe OQOQO: co3maHue OJArONMPUATHBIX YCIOBUH ISl Pa3BUTHS
COUAJIBHO 3HAYUMBbIX OTHOIIIEHUH IIKOJHHUKOB H, IIPCKAC BCCro, HEHHOCTHBIX OTHOIIIEHUMU:

1.
2.

10.

Paznen 1. TeopeTndyeckre OCHOBBI XUMUU
Crpoenue aToma.
Ilepuoauueckuil 3aKOH H
HepI/IOHI/IquKa}I cucreMa 9 4578 https://m.edsoo.ru/2dd57f24
XUMHYECKUX  DJIEMEHTOB
. . MenneneeBa

K C€MbE€ KaK IJIaBHOM OMOPE B )KU3HU YEJIOBEKA U MCTOUHHUKY €0 CUaCThs;

K Tpydy Kak OCHOBHOMY CHOCOOY JOCTHXKCHMS >KW3HEHHOTO OJIaronoiiydusi 4ejoBeKa,
3aJI0Ty €ro YCHEUIHOIro Npo(hecCHOHAIBHOIO CaMOOIIPEIEJIEHUS U OLLYLEHHS] YBEPEHHOCTH
B 3aBTPALIHEM JHE;

K CBOEMY OTEYecTBY, CBOeH Mayioil u Oonbuioi PonuHe kak MecTy, B KOTOPOM 4eJIOBEK
BBIPOC U IIO3HAJI IIEPBBIE PAJOCTH U HEYJaul, KOTOpas 3aBelllaHa eMy MPEAKaMU U KOTOPYIO
HYXHO o0eperars;

K TpUpOJIe KAaK HCTOYHUKY >KM3HM Ha 3€mJie, OCHOBE CaMOro €€ CyILEeCTBOBaHUS,
HYKJaroleics B 3alUTe ¥ IOCTOSTHHOM BHUMAHHM CO CTOPOHBI YEJIOBEKa;

K MHUPY KaK IJIABHOMY MPHHIIUITY YEJIOBEYECKOTO OOIICKUTHS, YCIOBHIO KPEIKOW APYKOBI,
HQJIQXKMBAHUIO OTHOLIEHMH C KoiuleraMu 1o pabore B OyaymieM U CO3IAHHUIO
OIaronpUsATHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOW CEMbE;

K 3HaHUSM KaK MHTEIJIEKTyaJlbHOMY pecypcy, o0ecrnieunBaronieMy Oyayliee 4ejaoBeka, Kak
pe3yabTaTy KPOIOTIUBOIO, HO YBIEKATEIbHOIO y4eOHOIO TPYIa;

K KyJIbType Kak JyXOBHOMY OorarctBy oOIIecTBa M BaXKHOMY YCJIOBMIO OLIYIIECHUS
YeJIOBEKOM IIOJHOTHI IPOYKMBAEMOM JKM3HHM, KOTOpPOE JalT €My 4TEHHE, MY3bIKa,
HCKYCCTBO, T€ATpP, TBOPUECKOE CAMOBBIPAKEHUE;

K 37I0POBBIO KaK 3aJIOTy JIOJITOM M aKTUBHOM JKHM3HM YEJIOBEKA, €r0 XOPOLIEr0 HaCTPOCHUS U
ONTUMHUCTUYHOTO B3IJIS1a HA MUD;

K OKpYXaroIUM JIOASIM Kak Oe3yCIIOBHOHM M aOCOIOTHON IIEHHOCTH, KaK paBHOIPABHBIM
COLMAJIHBIM TapTHEPaM, ¢ KOTOPBIMH HEOOXOIMMO BBICTpauBaTh J100poOXenaTeabHble U
B3aUMOIIO/JICPKUBAIOINE  OTHOLICHMs, [JAlOIlMe 4YeJIOBEKY pPaJocTbh OOLICHUA U
MI03BOJISIOIINE U30€eraTh YyBCTBA OJIMHOYECTBA;

K camMuM ce0e Kak Xo03si€BaM CBOEH  CyIbObl, CaMOONpENEIAIOUMMCA U
caMOpeaTU3yIOLIMMCS JIMYHOCTSIM, OTBEYAIOIUM 3a CBOE COOCTBEHHOE Oy Tyliee.

®opmupyemble
HanmenoBanue PMHPY
COLHAJIBHO DJIeKTpOHHbIe (LM (poBbIE)
pa3iesioB U TEM KosanuecrBo
3HA4YUMBIe, o0pa3oBaTe/bHbIE PECypPChl
NPOrpaMMblI 4yacos
LIEeHHOCTHBbIE

oTHOLIeHH s (Ne)

Ctpoenue BEIIECTBA.
MHoroo6pa3ue BeecTs

11 2,3,45 https://m.edsoo.ru/2dd57f24

XuMHUYECKUE PEAKIINH 19 4,5,6 https://m.eds00.ru/2dd57f24




Pasnen 2. Heopranuueckast Xumust

HeMmeramisl 31 6,8,9 https://m.edsoo.ru/2dd57f24
Merauibl 23 4,7,10 https://m.edsoo.ru/2dd57f24
Paszgen 3. XuMus v )Ku3Hb
M

CTOAPL  HOSHAMIL B 8 1,2,3,10 https://m.edso0.ru/2dd57f24
XHUMHUH. XI/IMI/HI H XKXU3Hb
OBIIEE KOJIMYECTBO
YACOB 1O IPOTPAMME 100




HNOYPOYHOE IINTAHUPOBAHMUE (KTII)

Ne Jlomamnee
Hdara Tema ypoka
n/n 3a/laHue

1 04.09.2024 Atom. CocTaB aTOMHBIX si7iep. XUMUUECKU §1
anemMeHT. M3oTomnsl

2 06.09.2024 CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB, §2
KBaHTOBBIC YUCIIA

3 06.09.2024 Kiaccudukanms XuMuaeckux 3JIeMeHTOB (S-, p-, §3
d-, f-anemenThI)

4 11.09.2024 Pacnipenienenue 31eKTpOHOB 110 aTOMHBIM §4
opouTaIIM

5 13.09.2024 DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB JIEMEHTOB  §5
B OCHOBHOM M BO30YKIIEHHOM COCTOSIHUU

6 13.09.2024 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. §6
DJIEKTPOOTPUIIATEIHHOCTD

7 18.09.2024 Ilepuonnueckuii 3akoH u Ilepuoanueckas 3agaHue B TeTpaan
crcTeMa XUMHUYECKUX dreMenToB []. U.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPHUEH
CTPOEHUS aTOMOB

8 20.09.2024 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB §7
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIaM U
nepuoiamMm

9 20.09.2024 Cucremaru3zaiys 1 0000IIeHIE 3HAHUH. §8

10 25.09.2024 Buapl xumudeckoit cBsa3u. MexaHu3Mbl §9
o0pa3oBaHMs KOBAJIGHTHOM CBsI3U. Bomopoanas
CBs13b. MeXKMOTEKYISIPHBIC B3aUMOICHCTBHUS

11 27.09.2024 BaneHTHOCTh U BaJICHTHBIE BOBMOKHOCTH aToMoB. | §10
CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYII C UX
T€OMETPHUYECKUM CTPOCHUEM

12 27.09.2024 [IpencraBiaeHus 0 KOMIUIEKCHBIX COCTUHEHHSX : §11

COCTaB U HOMCHKIJIATYpa




13

14

15

02.10.2024

04.10.2024

04.10.2024

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJIIPHOTO
CTpOEHHUs. THIIBI KPUCTALUINYECKHUX PEIIETOK U
CBOMCTBA BEILIECTB

Ilonstue o AUCHICPCHBIX CUCTCMAX.
Hpel[CTaBJ'IeHI/Ie O KOJUIOMJHBIX paCTBOpax

HcTunHBIE PaCTBOPBI: HACHILICHHBIE U
HEHaCBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

§12

§13

3amanuie B TETpaaIH

16

09.10.2024

CrniocoOpl BbIpayKEHUS! KOHIIEHTPALMN pacCTBOPOB

17

18

11.10.2024

11.10.2024

Pemrenue 3amay ¢ HCOJIB30BAHUEM TOHSATHHA
""MaccoBas 10J151 paCTBOPEHHOTO BelecTna',
"MoJIgIpHas KOHLIEHTpauus"

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

§14

§15

19

16.10.2024

CucreMatusanus 1 0000IIEHNE 3HAHUM 110 TEME

§16

20

18.10.2024

KonTponbnas padora no temam "CtpoeHue
atoMma. [lepuonnueckuii 3akon u [lepuonnyeckas
cucTeMa Xxummudeckux anemeHTos 1. U.
Menpneneesa", "CrpoeHue BenecTna.
Mmuoroo6pasue BemiecTs"

3anaHue B TeTpagu

21

22

18.10.2024

23.10.2024

Knaccudukanms XumMruieckux peakifii B
HEOPraHUYECKON M OPraHu4ecKol XUMHUH. 3aKOH
COXpPaHEHHUs MacChl BELIECTB; 3aKOH COXPAHEHUS U
MIPEBPALECHUS SHEPTUU TPU XUMHUUECKHUX
peakuusax

TemnnoBble 3¢ HEKTh XUMUYECKUX PEaKIHii.
TepMoxuMuueckue ypaBHEHUS

§17

§18

23

25.10.2024

Breraucnenus 1o YPaBHCHUAM XUMHYCCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKHUM YPABHCHUAM

§19

24

25

25.10.2024

06.11.2024

CKOpOCTh XMMUYECKOHN peakiuu, €€ 3aBUCUMOCTb
OT pa3NUyuHbIX pakTopoB. Karanus u
KaTaJIn3aTOPbI

I'oMmoreHHEBIC U T CTCPOIrCHHBIC pCAKITNHN

§20

3aI[aHI/IG B TCTpaaun




26 08.11.2024 I[Mpaktuueckas padora Ne 1 o teme "Brusiaue §21
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKOU
peakuun"

27 08.11.2024 OOpartiMble ¥ HEOOPATHMBIE PEAKIIHH. §22
XUMHUYECKOE PaBHOBECHE

28 13.11.2024 ITpakTrueckas pabora Ne 2 o teme "BnusHue §23
pa3n4yHbIX (HaKTOPOB Ha TOJI0KECHUE
XMMHUYECKOro paBHOBecus"

29 15.11.2024 DrnexTponauTryeckas quccoruanus. CHIbHbIC U §24
ciabpie AMeKTpoauThl. CTereHb TUCCOIIMALINN

30 15.11.2024 Hounnoe npoussenenune Boabsl. Cpesa BOJHBIX §26
pactBopoB. Bogopoansiii mokazatens (pH)
pactBopa

31 20.11.2024 I'uaponus coneii. Peakiuu, mpoTtekaromnyme B §27
pacTBOpax 3JIEKTPOIUTOB

32 22.11.2024 [IpakTuyeckas padora Ne 3 o teme "Xumnyeckue = §26
peaKkIu B paCTBOPAX JIEKTPOITUTOB"

33 22.11.2024 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. §27
Baxxuelinve OKUCIUTETN U BOCCTAHOBUTEIN

34 27.11.2024 MeTto/ 311eKTPOHHOTO (9JIEKTOHHO-MOHHOTO) §28
OanaHca

35 29.11.2024 DJEeKTPOJIN3 paCTBOPOB U PACILIABOB BEIICCTB §29

36 29.11.2024 Pemenwue 3a1a4 pa3TuIHBIX THIIOB §30

37 04.12.2024 Pemienue 3a1a4 pa3InyHbIX THIIOB §31

38 06.12.2024 CucremaTu3aius 1 0000IIeHHE 3HAHUN TIO TeMe §32
"Xumuueckue peakuun"

39 06.12.2024 KonTtpomsHast pabota o Teme "XuMudeckne §33
peakuun"

40 11.12.2024 [Tonoxxenue Hemetamios B [lepuoguueckoit §34

CUCTEMEC XUMHUYCCKUX DJICMCHTOB I[ n.
MeHnpeneeBa u 0COOEHHOCTHU CTPOCHUS UX
aToMoB. dU3NYECKHE CBOMCTBA HEMETAJLJIOB




41 13.12.2024 Annotponus HeMETauIoB (Ha IpUMepe §35
KHCIIOpo/1a, cephl, hocdopa u yriiepoaa)

42 13.12.2024 Bopopona: nonydyenue, pusndeckue u xumudeckue = §36
cBoricTBa. [ mapuael

43 18.12.2024 ["ayioreHsl: HAXOXkACHUE B PUPOJIE, CITIOCOOBI §37
MOJTy4YeHHUsI, PU3NICCKUE U XUMHYCCKHIE CBOMCTBA

44 20.12.2024 TanorenoBogopoabl. Baxkueiinme 3ajanue B TETPaau
KHCIIOPOACOACPIKAIINE COSAUHEHHSI TaJIOTEHOB

45 20.12.2024 JIaGopaTopHbI€ U IPOMBIIUIEHHBIE CIIOCOOBI §38
MOJTy4YeHHS TaJoreHoB. [I[puMeHeHue ratoreHoB u
UX COEIUHEHNN

46 25.12.2024 [IpakTuueckas paborta Ne 4. Pemenue §39
JKCIEPUMEHTANIbHBIX 3a1a4 1o Teme "['anorensr"

47 27.12.2024 Kucnopon: mabopatopHbie v MPOMBIIIIIICHHBIC §40
CTIOCOOBI OTYYCHUs, PU3UUECKUE U XUMUIECKHE
cBoiicTBa. O30H. [IpuMeHenue kucnopoaa u 030Ha

48 27.12.2024 OKCHUIbI M IEPOKCH/IBI §41

49 10.01.2025 Pemrenue 3amay pa3aMvHBIX THIIOB §42

50 10.01.2025 Cepa: HaxOXXJJeHUE B PUPOJIE, CITOCOOBI §43
MONTy4YeHUsI, PU3NIECKHE U XUMHYECKHIE CBOMCTBA

o1 15.01.2025 CepoBoiopo/i, cyabhuabl §44

52 17.01.2025 Kucnopocoaepxaiiue COeMHCHHSI CEPBI. §45
OcoOeHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 17.01.2025 ITpaktnueckas padora Ne 5. Pemenue 3ajanue B T€Tpaaun
9KCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u eé
coequHeHus"

54 22.01.2025 A30T: HaXOXKJIEHHE B IPUPOJIE, CIIOCOOBI §46
MONTy4YeHUsI, PU3NICCKHE U XUMHYECKHIE CBOMCTBA.
AMMUaK, HUTPUJbI

95 24.01.2025 Kucnopoacoaepsxaiye coeiMHEHHUS a30Ta. §47
OcoOeHHOCTH CBOMCTB a30THON KUCIIOTHI

56 24.01.2025 §48

HpI/IMeHeHI/IC a30Ta ¥ €ro COCAUHEHM. A30THBIC




ynoopeHus

S7 29.01.2025 dochop: HaAXOKICHHUE B IPUPOJIC, CIIOCOOBI §49
MOJTy4eHHs, PU3NUSCKHE U XUMUYECKHE CBOMCTBA.
®ocdunst u pochun

58 31.01.2025 Oxkcupl pocdopa, pochopcogepkariue 3azanue B T€TpauH
kucioThl. Comu hochHopHOM KUCTOTHI

59 31.01.2025 ITpumenenue Gpocdopa 1 ero coeTMHEHH. 3azaHue B T€TpaaH
dochopubie yIoOpeHHs

60 05.02.2025 [IpakTuyeckas pabora Ne 6. Pemenue §50
SKCIEPUMEHTAIIbHBIX 3aa4 1Mo Teme "A30T u
dhochop u ux coenuHeHH"

61 07.02.2025 Yrnepoa: HaXxoXJIEHUE B IPUPOJE, aJUIOTponHble | §52
Mo ubUKaK; GU3MIECKHE U XUMHUYCCKUE
CBOWCTBA, TPUMCHCHHE

62 07.02.2025 Oxcun yriepoaa(ll), oxkcua yrinepoga(1V), §53
YTOJIbHask KUCJIOTA U €€ COJIU

63 12.02.2025 Pemenue 3amay pa3aMvHBIX THIIOB §54

64 14.02.2025 Kpemuwuii: Hax0XaeHUE B IPUPOJE, CIIOCOOBI §55
MOJTy4eHHs, PU3MUECKHE U XUMUYECKHE CBOHCTBA

65 14.02.2025 Oxcun kpemuaus(1V), kpeMHUEBas KHCIIOTA, §56
CHJTKATHI

66 19.02.2025 [TpumeHeHre KPeMHHUS U €T0 COSAMHEHUH. §57
CtekI1o, ero MoTy4eHne, BUIbI CTEKIIA

67 21.02.2025 Pemienue 3a1a4 pa3InyHbIX THIIOB §58

68 21.02.2025 CucremaTu3aius 1 0000IIeHHE 3HAHUN TIO TeMe §59
"Hemeranner"

69 26.02.2025 KontposnbHas pabota o Teme "Hemerasuisr" §60

70 28.02.2025 AHanmm3 pe3ynbTaToB KOHTPOJIBHOU PadOTHI,

KOPPEKIHUS OIIMO0K
71 28.02.2025 [Tonoxxenue metansos B [lepuonndeckoii cucteme  §61

XAMHYECKHX 371eMEHTOB. OCOOCHHOCTH CTPOCHUA
OJICKTPOHHBIX 000J104€K aTOMOB METAJLJIOB




72

05.03.2025

OO6mue ¢puznyecKkue CBOMCTBa METAIIIOB.
[TpuMeHeHHE METAIOB B OBITY U TEXHHKE

§62

73

74

75

07.03.2025

07.03.2025

12.03.2025

CmuaBsl MetasuioB. Kopposust metanion

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

DIIEKTPOXUMHUYECKUH P HAIPSIKEHU METaJlJIOB.

OO61mmue crnocoOb! MOTYYEHUS METAJIIOB

§63
§64-65

3amaHuie B TETpaaIH

76

77

14.03.2025

14.03.2025

OOm1ast xapakTepucTiKa MeTauioB | A-rpymisl
[leproanueckoi CUCTEMbI XUMUYECKUX
a1eMeHTOB. Hatpuii u Kanuii: noiay4yeHue,
¢busnyecKre 1 XUMHUECKUE CBOICTBA,
MPUMEHEHHE MPOCTHIX BEIECTB U UX COCMHEHUN

O6mas xapakrepuctuka MetamioB || A-rpymnmbl
[lepronnveckoit CUCTEMBI XUMHUYECKUX
2JIEMEHTOB. MarHuii ¥ KaJbIMii: OJy4YCHHUE,
(u3HUecKre U XUMUYECKUE CBOKCTBA,
MIPUMEHECHHE TTPOCTHIX BEIIECTB U UX COCTMHEHUN

§66

§67

78

79

19.03.2025

21.03.2025

XécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

ATIOMUHMIL: IMOJIYYCHHEC, (I)I/I3I/I‘ICCKI/IG n
XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

§68

§69

80

21.03.2025

AmdorepHbIe CBOMCTBA OKCHA U THIPOKCHIA
AIFOMUHHUS, TUAPOKCOKOMILUIEKCHI aJTFOMUHUS, UX
IIPUMEHEHHE

§70

81

82

02.04.2025

04.04.2025

Pemenne 3aaa4 pa3jIMuYHbIX TUIIOB

IIpakTuyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "MeTasl
[JIaBHBIX noArpynm"

§71

§72

83

84

85

04.04.2025

09.04.2025

11.04.2025

OO6mrast XxapakTeprucTHKa METAJIJIOB TTOOOYHBIX
noarpynn (b-rpynn) I[lepuonudeckoii cuctemsl
XUMHYECKHUX 3JIEMEHTOB

DuU3NYECKNE U XMMUYECKUE CBOMCTBA XpoMa 1
€ro COCIMHEHUN, UX IPUMEHEHUE

Baxwuerime coeTMHEHUs Maprasiia.
[Iepmanranat kayusi, €Ero OKUCIUTEIbHBIE

§73

§74

§75




CBOMCTBA

86 11.04.2025 dusznuecKue U XMMUYECKHE CBOWCTBA JKelle3a U §75
ero coenuHenui. [loaydenne u npuMeHeHue
CILJIABOB JKele3a

87 16.04.2025 dusnyeckre 1 XUMHUUECKHE CBOMCTBA MEIIH U €€ 3agaHue B TeTpaau
COeIMHEHUI, X PIMEHECHHUE

88 18.04.2025 duznuecKkue U XUMUYECKHE CBOMCTBA IMHKA U ero | §76
COEIMHEHUI, UX TIPHMEHCHUE.
I'mapoKCOKOMILIEKCHI IMHKA

89 18.04.2025 [Mpaktrueckas padora Ne 8. Pemienue §76
IKCIIEPUMEHTANBHBIX 33134 1o TeMe "MeTauibl
MoOOYHBIX moArpymm"

90 23.04.2025 O0o01eHye 1 cucTeMaTu3alys U3y4eHHOIO 3agaHue B TeTpaan
Marepuana no reme "MeTamib"

91 25.04.2025 KontpospHas pabota o reme "MeTasmisr" §70-76

92 25.04.2025 AHanu3 pe3ysbTaToB KOHTPOJIBHOW paboThI, 3ajanue B TETPaju
KOPPEKLHUS OMINO0K

93 30.04.2025 Ponb xumun B obecrieueHuN YCTOWYMBOTO
pa3BuTHS yenoBedyecTBa. [lIoHsATHE O HAYYHBIX 3ajanue B TeTpaau
METO/IaX MCCIIE0BaHMS BEIIECTB

%4 07.05.2025 Hay4Hble NIpUHIUIIBI OpraHU3aluy XuMudeckoro  §77
pou3BoCTBA. [IpOMBIIIICHHBIE CIIOCOOBI
MOJTYYCHHsI BKHEHIIINX BELICCTB

95 14.05.2025 XUMHUECKOe 3arpsi3HeHUe OKpyKarolei cpeasl 1 §78
€ro TOCIIE/ICTBHS

96 16.05.2025 XuMHs U 3J0pOBbe UenoBeKka. JlekapcTBeHHbIE §79
cpencTaa

97 16.05.2025 Xumust numm. Poiabs Xumun B o0ecriedeHun §81
MUIIEBON O€30MacHOCTH

98 21.05.2025 Kocmernueckue u mappromMepHbie CpeICTBa. §82
briToBas xumus

99 23.05.2025 XWUMHS B CTPOHUTENBCTBE. BaxkHelmme §83

CTPOUTCIIBHBIC U KOHCTPYKIIMOHHBIC MaTCpUalibl




100

23.05.2025

XuMHs B CENbCKOM X03siiicTBe. Oprannueckue u
MUHEpaJIbHbIE yI00pEeHUs

§85

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME -100 yacos




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Epemun B.B., Kyzemenko H.E., lpozmoB A.A., Jlyama B.B../Ilon pen. Jlynuna B.B.

Xumus. 10-11 kinace. Yrayonéuusiit yposenb. YueOHuK. «[IpocBemenuey, 2021-2023.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. ®enepanbHas paboyas nporpamMma o XMMUHU Ha YpOBHE CPETHET0 00I11ero 00pa3oBaHusl.
2. Xumust: YraoyOneHnHsld ypoBeHb: 11 kmacc: yuebnuk / B.B.Epemun, H.E.Ky3pmenko,
B.U.Tepenun, A.A.Jlpo3noa, B.B.JIyaun; nox pen. B.B.Jlyauna. — 6-e uzn., nepepad. — M.:
Hpoda, 2019. — 446, (2) c.: un. — (Poccuiickuii yueOHHK)

3. Epemun, B. B. Metonuueckoe nmocooue k yueoOnuky B. B. Epemuna, H. E. Ky3pmenko, B.
U. Tepennna u np. «Xumusi. Yrinyonennsnii ypoenb». 10 kmace / B. B. Epemun, A. A.
Hpo3nos, 1. B. Epemuna, B. 1. Maxonuna, O. FO. Cumonona, 3. FO. KepumoB. — M. :
Hpoda, 2018. — 339 c. : ui.

4. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu 10 XUMUU U CTIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021rox.

5. M.A.Psa6oBa, ¥Y.}O.Hesckas, P.B.JInnako «Tectbl mo xumuu 11 kaacey, - M.: Dk3aMeH,
2019r.

6. O.C.I'abpuensn, U.I".octpoyMmoB «XuMHUUYECKUI IKCIIEPUMEHT B 1ikoJe 11 kmacey; - M.:
Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera «XuMusA» U CalT U1 yuuTens «5l uay Ha ypoKk XuMUN»
http://him.1september.ru Enunas xomnekuus LIOP: [IpeameTnas komnexius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBEeHHO-Hay4HbIE€ SKCIIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6mieo0pazoBareabsHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru  Bcepoccuiickas oumuaaa mKoJI5HUKOB 10 XHMUN
http://chem.rusolymp.ru Opranundeckasi XUMHUs: JIEKTPOHHBINA YUEOHUK JIJIs1 CPEAHEN LIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJIEKTPOHHBIN YIEOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJIEIK: XUMUS

http://www.chemistry.ru J[ucTanuuoHHas oOJMMIHKAAA 110 XUMUU: TEJIEKOMMYHUKALIMOHHBIN
00pa30BaTeNbHBIN MPOEKT
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