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MNOSACHUTEJIbHASA 3AIINCKA
Pabouas mporpamma ydeOHOTO Kypca «Pemnienue 3a1ad mo oprannueckoit xumum» st ooydaromuxcs 10 knacca pazpaboTana B COOTBETCTBUU
C TpeOOBAHUSIMH:

. DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazosanuu B Poccuiickoit @enepannny;
npuka3za MunucrepctBa oOpaszoBanus u Hayku PD ot 17.05.2012 Ned13 «O06 yrBepxkacHuH (eIepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHIapTa CPEIHETO 00IIero 00pa30oBaHUMY;

. npukasza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepxaeHun ¢eaepaibHON 00pa3oBaTeIbHON NPOTPaMMBbl CPETHETO
00111er0 00pa3oBaHUsY;

. npukaza  Munnpocsenienust ot 22.03.2021 Ne 115 «O6 yrBepxkaeHuun Ilopsaka opraHMzalud W OCYILECTBICHHS
00pa3oBaTeNIbHON JEATETPHOCTH [0 OCHOBHBIM 00I11€00pa30BaTEeIbHBIM IporpaMMaM — 0O0Opa30BaTeNbHBIM IPOrpaMMaM
Ha4yaJIbHOTO OOIIET0, OCHOBHOTO OOIIIETO M CPETHETO 00IIeTro 00pa30oBaHUs;

. CII 2.4.3648-20 «CaHuTapHO-31IUJEMHOJIOTHYECKHE TPEOOBAaHUS K OPraHM3alMsIM BOCIUTAaHUS M OOYy4YeHMs, OTAbIXa U
O3JIOPOBJIEHUSA JIE€T€ M MOJIOAEKHW», YTBEPKICHHBIX IOCTAHOBJIEHNUEM IIABHOTO caHUTApHOro Bpaya oT 28.09.2020 No 28;

. CanlluH 1.2.3685-21 «['urnennveckrie HOpMaTUBBI U TpeOOBaHUS K 0OecriedeHnI0 0e30MacHOCTH U (M) O0e3BpeHOCTH IS
yeoBeka (DaKTOpOB Cpeibl OOUTAHUSY, YTBEPKACHHBIX IOCTAHOBIECHNEM TJIABHOTO CAaHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

. KOHIICTIIIMK Pa3BUTHs MaTEMaTHYEeCKOTO0 00pa3oBaHMs, YTBEP)KICHHOW pacropspkeHuem [IpaButensctBa oT 24.12.2013 No
2506-p;

. y4eOHOTO TIJIaHa CPeHEro o0Iero o0pa3oBaHus, YTBEpKAECHHOTO TIprukazom MBOY

«CrapoyseeBckas COII» ot 21.08.2024 Ned5

VYueOnnlii kypc «PemieHue 3agad mo OpraHMYeCKOW XHMHHM» BXOJUT B YHCIO YYEOHBIX KYpCOB M3 YacTH y4yeOHOTO IuIaHa, (GOpMHpPYeMOit
y4acTHHKaMU 00pa3oBaTeNIbHBIX OTHOIIEHUH. Ha n3ydenue kypca otBeneHo 34 daca (1 gac B Heelno).
Coaep:kanye y4eOHOro npeaMera

BBenenue-1uac
Henu u 3amaun kypca. Poib 1 MECTo pacueTHBIX 3a/1a4 B CUCTEME 00yUeHUsI XUMHUH U MTPAKTUUECKON KU3HU

Pazpnen 1: Pacuersl mo xummnueckum popmyaam-10 yacos

OcCHOBHbBIE MOHSATHUS WU 3aKOHBl XUMHH. BeliecTBo, XMMHYECKUH 3IIEMEHT, aTOM, MOJIEKYJa. 3aKOH COXpPAaHEHHUsS MacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABorajapo. KonnuecTBo BelecTBa, MOJIb, MOJSIpPHAsE Macca, MOJISIpHBIA 00beM razoB. MaccoBas nons. Berancnenue
MacCOBOM J0JIM XUMUYECKOTO AIIEMEHTa B COeIMHEHUU. BbIBO XUMUYECKOi (JOPMYIBI BEIIECTBA [0 MACCOBBIM JIOJISIM 3lIeMEHTOB. OTHOCHTENbHast
IJIOTHOCTh Ta30B. YCTaHOBIEHUE TNpocTeimiel (opMynbl BemecTBA MO MAacCOBBIM JOJSAM DJJIEMEHTOB C UCIOJIB30BAaHUEM aOCONIOTHON U
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OTHOCHTEIIbHOW TUIOTHOCTH BemiecTBa. BbIBOI (GoOpMyInbl BemiecTBa MO OTHOCHTENBHOHM IJIOTHOCTH Ta3oB UM macce ( 00beMY MIIM KOJHYECTBY)
MPOJIYKTOB CrOPaHUs

Paznen 2: BoluncieHusi o ypaBHEeHUSIM XUMUYECKHX peakuuii - 234aca
XUMUYECKUE peakluu. YpaBHEHUS XMMHYECKUX peakuuil. Boruncinenue macchl(KoiauuecTBa, 00beMa) BELECTBA 110 M3BECTHOW Macce(KOJIMYECTBY,
00BEMY)OTHOTO M3 BCTYNMUBIIMX B PEAKIMIO WJIHM TMOJYYMBINUXCSA BemiecTB. TeruioBoi addexr peakunu. TepMOXUMUYECKHE ypaBHEHUS PEaKIUil.
Pacuets TemoBoro s¢ddexra peakiuu 1mo IaHHBIM O KOJUYECTBE (Macce, 00beMy) OJHOTO M3 YYaCTBYIOUIMX B PEAKIUH BEUIECTB M KOJHYECTBY
BBIJCIISIONIEICS UIIUIIOMIIONIAIONIENHCS TEIIOThl. Bhlunciaenue Maccsl ( KoJIMyecTBa, 00bemMa) MpoyKTa peakliy, €clid OJHO U3 HUCXOJHBIX BELIECTB
JTaHO B U30BITKE

XUMUYECKHEe CBOMCTBA YIIIEBOJOPOIOB U CIIOCOOBI UX MOTY4YEHHUS
CxeMmbl MpeBpalIeHU, OTpaXKarolie FTeHETUYECKYIO CBS3b MEXAY YIJIEBOJOPOIaMU: OTKPBITHIE, 3aKPBIThIE CMEITaHHbIE
Brruncnenue maccel (00bemMa) MPOAYKTa PeaKIuy 1O U3BECTHOW Macce (00bheMy) MCXOIHOTO BEIIECTBA , COJEPIKAIIETO OMPEEICHHYI0 MacCOBYIO
JIOJTIO TIPUMECEH.
Brruncnenue maccoBoil Ui 00bEeMHOM J10JIM BBIXO/A MTPOIYKTa PEaKuu OT TEOPETHYECKH BOZMOKHOIO
Brruncnenue npoeHTHOTO cOCTaBa CMECH BEILIECTB, BCTYIHUBIINX B PEAKIIHIO.
Cxembl IpeBpalleHH, OTpaXkarollle TeHETUYECKYIO CBSI3b MEX/y KJIacCaMU OPraHUYECKUX COEIMHEHUN (COCTaBUTh YPaBHEHHUS COOTBETCTBYIOIIMX
peaKImii)
IIpakTUKyM: COCTaBICHHUE CXEM NPEBPAILCHUH, OTPAXAIOINX TEHETUYECKYIO CBA3b MEXY KJIacCaMU OpPraHUYECKUX COCAUMHEHNN
Pemenne xom6unuposannsbix 3ana4 JUUHOCTHBIE, METAIIPEIMETHBIE U TIPE/IMETHBIE PE3JIBTATbBI OCBOEHUSA YYEBHOI'O

INPEIMETA

JIMHHOCTHBIE PE3YJIBTATDI:

Jluunocmmuote pezyiomamol 6 chepe omuowtenuil odyuarouuxca K ceve, ceoemy 300p08b10, HO3HAHUIO ceOs:
e OpueHTaruss 0O0yYarONIUXCS Ha JOCTHKEHHUE JMYHOTO CYACThS, PEAM3AIUI0 TIO3UTHUBHBIX >KM3HEHHBIX IEPCIEKTHUB, WHHUIIMATHBHOCTD,
KpEaTUBHOCTb, TOTOBHOCTh U CIIOCOOHOCTH K IMYHOCTHOMY CaMOOTIPEIENIEHUI0, CIOCOOHOCTh CTaBHUTh LI U CTPOUTH KU3HEHHBIE ILJIaHbI;
e ToroBHOCTH M CHOCOOHOCTH oOOecreunTh ceOe U CBOMM OJM3KUM JOCTOHHYIO JKM3Hb B IIPOIIECCE CAMOCTOSITENBHOW, TBOPYECKOW U
OTBETCTBEHHOH J€ATENHHOCTH;

e JOTOBHOCTH M CIIOCOOHOCTH 06yqa}01111/1xc;1 K OTCTauBaHHUIO JIMYHOI'O JOCTOHMHCTBA, COOCTBEHHOTO MHCHHA, TOTOBHOCTH H CIIOCOOHOCTH
BLIpa6aTBIBaTB CO6CTBCHHy1-O MNO3HUIMMIO II0 OTHOIICHHIO K O6H_ICCTBCHHO — TMOJUTUYSCKUM COOBITHSIM MMpoIJIOTO U HACTOAIICTO HAa OCHOBC
OCO3HaHUA U OCMBICIICHUA UCTOPUH, JYXOBHBIX LICHHOCTEN 1 TOCTHIKEHMI HaIllen CTpaHBbI;



e [OTOBHOCTH M CHOCOOHOCTh OOYYAIOUIMXCS K CaMOPa3BUTHIO M CaMOBOCHHTAHUIO B COOTBETCTBUH C OOIIEYEIOBEYECKUMHU IICHHOCTAMHU U
uaealaMy TPaXKTAHCKOTO OOIIeCTBa, MOTPEOHOCTH B (DU3NYECKOM CAMOCOBEPIICHCTBOBAHUH, 3AHATHUSAX CIOPTHUBHO — O3I0POBUTEIHHOMN
JEeSITENIbHOCTBIO;

e [lpunsatHe W peanusanusi HEHHOCTEH 30POBOTO M OE30MACHOTO 0Opa3a >KM3HHU, OepeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
COOCTBEHHOMY (PU3MUECKOMY U TICHXOJIOTHIECKOMY 3/I0POBBIO;

e Hemnpustue BpeIHbIX NPUBBIYEK: KypEHUsI, YIOTPEOIEHUS aIKOTr0Jisl, HAPKOTUKOB.

Jluunocmuvle pe3ynomamul 6 chepe omuouienuii ooyuarouuxca Kk Poccuu kax k Pooune (Omeuecmey):

e Poccuiickas WIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM MIEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO NMPUYACTHOCTH K
HCTOPHUKO — KYJIbTYpPHOM OOIITHOCTH pOCCHICKOTO Hapoa U cypoe Poccun, marpuoTusm, roTOBHOCTB K CiIy:KeHHI0 OTEUecTBY, €ro 3aluTe;

e VYBa)eHHE K CBOEMY Hapo]ly, YyBCTBO OTBETCTBEHHOCTH nepe PoauHoMi, ropocTy 3a CBOM Kpaii, cBoro Ponuny.

Juunocmuvle pe3ynomamaul 6 chepe omHouIeHUI 00YUAIOUIUXCA K 3AKOHY, 20CY0apPCHEy U 2PA}COAHCKOMY 00uiecmay:

e ['paXXJaHCTBEHHOCTb, TpaKJaHCKas TO3UIMS AaKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCHICKOro OOIIecTBa, OCO3HAIOUIEr0 CBOU
KOHCTUTYILIMOHHBIE TIpaBa U 00S3aHHOCTH, YBa)KAIOIIEr0 3aKOH U MPAaBOMOPSAIOK, OCO3HAHHO MPUHUMAIOIIEr0 TPAIUIIMOHHbIE HAIIMUOHAJIbHBIE U
oOuieyenoBeyecKkrne r'yMaHUCTUUECKUE U IEMOKpPAaTUUECKUEe [IEHHOCTH, TOTOBOTO Y4aCTHIO B 00IIECTBEHHOM HKU3HU;

e  MupoBo33peHHe, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, OCO3HAHHE CBOEr0 MECTa B MOJIMKYJIBTYPHOM MUDPE;
e HHrepuopu3zaius EHHOCTEN AEMOKpPAaTUU U COLUAIIBHON COJIMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYIUPOBAHHUIO OTHOIICHHUN B rpyIe
WM COLMANIBHOM OpraHu3aluu.
Juunocmuule pe3yivmamol 6 cghepe OmMHOUIEHUTL 00VYAIOUAUXCA C OKDYHCAIOUAUMU THOObMU:
e HpaBcTBeHHOE CO3HaHME M TOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHMSI M TOBEJIEHUS B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTU U CHOCOOHOCTH BECTH AMAJIOr C APYTrUMH JIIOJbMH, JOCTUTaTh B HEM B3aMMOIIOHHUMAaHHS, HAXOIUTh
oOu1e 1eau U COTPYIAHUYATD IS UX TOCTHKECHUS;

L4 HpI/IHHTI/Ie T'YMAaHUCTHYCCKUX HeHHOCTeﬁ, OCO3HAaHHOC, YBAXXUTCIBHOC U ,Z[O6pO}KeJ'IaTCJ'IBHOC OTHOLICHUEC K APYIrOMY Y€IOBEKY, €0 MHCHUIO,
MHPOBO33PECHUIO;

L4 EepexcHoe, OTBCTCTBCHHOC M KOMIICTCHTHOC OTHOIICHHUEC K q)HSHHeCKOMy 3A0POBBIO APYIUX moz[eﬁ, YMCHHC OKa3bIBATH MEPBYHO ITOMOIIb,

e Paszputne KoMHOeTeHIMHI COTPYAHHYCCTBA CO CBCPCTHUKaAMH, ACTbMU MJIAAIICTO BO3pPacCTa, B3POCIIBIMU B 06p330BaTeHBHOﬁ, 06H_[6CTB€HHO
HOHCSHOﬁ, y‘IC6HO — HCCH@HOB&TCHLCKOﬁ, HpOGKTHOfI U IpYyIrux BUAax ACATCIIbHOCTH.

Jluunocmuole pe3yiomamol 8 chepe OMHOWEHUT 00VHAIOUUXCA K OKDYIHCAIQULEMY MUDY, IHCUBOLL NPUPOOEC, XVO0HCECHLECHH O KYAbMype:

L4 MI/IpOBO33peHI/Ie, COOTBETCTBYOIIIEC COBPCMCHHOMY YPOBHIO Pa3BUTHUSA HAYKHW, OCO3HAHUC 3HAYMMOCTU HAYKH, TOTOBHOCTb K HAYYHO —
TCXHUYCCKOMY TBOPUYCCTBY, BJIACHUC )IOCTOBCpHOfI I/IH(I)OpMaI_[I/IeI\/'I O MCPEAOBBIX AOCTHUKCHHUAX U OTKPBITUAX MHpOBOfI U OTE€YECTBEHHOM
HAaYKH, 3aMHTCPCCOBAHHOCTb B HAYUYHBIX 3HAHUAX 00 YCTI)OI\/’ICTBC MHpa;




['0TOBHOCTH M CHOCOOHOCTH K 0Opa30BaHMIO, B TOM 4YHUCIIE caMOOOpPa30BAHUIO, HA MPOTSHKEHUU BCEHl KU3HU; CO3HATEIBHOE OTHOIIEHHE K
HETIPEPBIBHOMY 00pa30BAHUIO KAK YCIOBUIO YCHECIIHON MPO(ECCHOHANIBHON 1 00IIECTBEHHOM e TENbHOCTH;

DKoJjorudeckasi KyJabTypa, OepexHOe OTHOILIEHUE K POJAHOM 3eMiie, IpUpoJHbIM OorarctBaM Poccuu u Mupa, HOHUMaHUE BIUSHUS COLIMATIBHO
— DKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOIHOM U COLUANbHON CPeJibl, OTBETCTBEHHOCTH 33 COCTOSIHUE ITPUPOJIHBIX PECYPCOB, YMEHHUS
Y HaBBIKM Pa3yMHOTO IPUPOJIOTIOIb30BAHMS, HETEPIMMOTO OTHOILIEHUS K JEMCTBUAM, IPUHOCSILIUM BpeJ OKPYKalolLlel cpeie; NpuoopeTeHue
OTIbITA 3KOJIOTO — HAIPABJICHHOM €ATEIbHOCTH;

DcTeTHYeCKOe OTHOIIEHHE K MUPY, TOTOBHOCTb K 3CTETHYECKOMY 00YCTpOHCTBY COOCTBEHHOTO OBITA.

Jluunocmmunie pe3yivmamol 6 C¢€D€ OMHOULEHUTL 00VUaOUUXCA K mpyoy, 6 cihepe couuaibio — IKOHOMUUECKUX OMHOULEHUTL:

Oco3HaHHBIN BEIOOp Oyayme mpodeccuu Kak MyTH U Criocoba peann3aly cOOCTBEHHBIX KU3HEHHBIX IIAHOB;

I'oToBHOCTE 00yYArOMIUXCS K TPYIOBOU MPOPECCHOHATBHON EATSIILHOCTH KaK K BO3MOYKHOCTH Y9aCTHS B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TTPOOJIEM;

[ToTpeOHOCTE TPYAWTHCS, YBOKEHUE K TPYAY W JIOASIM TPYAa, TPYIOBBIM JIOCTHIKCHHSM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE
OTHOIIICHHE K Pa3HbIM BHJIaM TPYIOBOM JIEATSIILHOCTH;

["'0TOBHOCTB K CaMOOOCITY)KUBAHHIO.

METAIIPEAMETHBIE PE3YJIBTATDI:

Pezynamuenuvie

CaMOoCTOSATETHHO ONIPEACIIATH IIENIH, 33/IaBaTh MapaMeTPhl K KPUTEPUH, TI0O KOTOPBIM MOXHO OINPEACINTD, YTO 1eJb JOCTUTHYTA;

OrneHuBaTh MOCIEACTBUS TOCTHXKEHHS TIOCTABJIICHHOMW TSI JIJIs1 Ce0s1 M OKPY)KAIOITUX JIFOJICH;

CrtaBuTh U GOPMYJIHPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbLHON JCITEIBHOCTH U )KU3HEHHBIX CUTYAIUsX;

OrneHuBaTh PECYpChl, B TOM YHCIIC BpEMS U IPYTHe HeMaTepHaIbHBIC PECYPChl, HEOOXOAMMBIE JIJIS JOCTHKEHHUS TIOCTABJICHHON paHee 1eNH;
BriOupaTh myTh JOCTHKEHUS 1IENTH, TUIAHUPOBATH PEIIEHNE MTOCTaBICHHBIX 33]1a4, ONITUMHU3UPYS MaTepHaIbHbIC U HEMAaTepUaIbHbIC 3aTPATHI;
OpranuzoBbiBaTh 3 (PEeKTUBHBIN TOUCK PECYPCOB, HEOOXOTUMBIX JJISl JOCTHXKEHUS MTOCTABICHHON 11€1H;

ConocTaBnsaTh NOMYYEHHBINH PE3ybTAT AESATEILHOCTH C MOCTABICHHOM 3apaHee 1elbIo.

Ilo3nasamenvhvie

HckaTh 1 HaxouTh 0000IICHHBIE CIOCOOBI PEIIeH s 3a/1a4, B TOM YHUCIIE OCYIIECTBISATh Pa3BEPHYThIH HHPOPMAIMOHHBIN MOUCK U CTABUTH HA
€ro OCHOBE HOBBIE (yueOHbIE U TIO3HABATENbHBIC) 3aa4H;

Kputnuecku oI1eHHBaTh W WHTEPHPETUPOBATH HHOOPMALMIO C pa3HBIX MO3MIMNA, pacmo3HaBaTh U (PUKCHUPOBATH MPOTHBOPEUHUS B
MH(OPMALMOHHBIX UCTOYHUKAX;



Hcnonp30Bark pas3inyHble MOJEIBHO — CXEMAaTUYECKUE CPEICTBA Ul IPEJACTaBICHUS CYLIECTBEHHBIX CBSA3€M M OTHOLICHUM, a TaKkKe
MPOTHBOPEUUH, BBISIBICHHBIX B MHPOPMALIMOHHBIX HCTOUHUKAX;

Hcnonp30Bare pas3inyHble MOJEIBHO — CXEMAaTMYECKUE CPEICTBA Ul INPEIACTABICHUS CYLIECTBEHHBIX CBS3€M M OTHOLICHUM, a TaKKe
MPOTHBOPEUUH, BBISIBICHHBIX B MHPOPMAIIMOHHBIX HCTOUHUKAX;

Haxonute ¥ npHBOIUTE KPUTHYECKHE ApryMEHThl B OTHOLICHUHM ACUCTBUM W CYKICHUM IPYroro; CIHOKOMHO M pPa3yMHO OTHOCHUTBHCS K
KPUTHUYECKUM 3aMEYaHUSAM B OTHOIIEHUH COOCTBEHHOT'O CY)KJIEHUS, pacCMaTpUBaTh UX KaK Pecypc COOCTBEHHOTO pPa3BUTHS;

BoixoauTh 3a paMKu y4eOHOTO MpeMETa U OCYILECTBIIATh LIE€JIEHANPABICHHbBIN MOMCK BO3MOKHOCTH IIMPOKOTO NMEPEHOCca CPEJICTB U CIIOCOO0B
JICHCTBHS,

BricTpanBaTh MHAMBHIYaJbHYIO 00pa30BaTEIbHYIO TPA€KTOPHIO, YYUTHIBask OIPAHUYEHHUS CO CTOPOHBI APYrUX YYAaCTHHUKOB M PECYpPCHBIE
OTpaHUYECHUS;

MeHATh U yAepKUBATH pa3HbIe MO3HUIMH B [I03HABATEIBHOM IE€ATEIBHOCTH.

Kommynukam UeHble

OcymiecTBIATH IETOBYI0 KOMMYHHKAITMIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMHU (Kak BHYTpH 00pa30BaTEILHOM OpraHHU3alliy, TaK U 3a
ee TMpejesiaMu), TOI0MUPaTh MAPTHEPOB ISl JIEJIOBOM KOMMYHHMKAIIMA HCXOJS M3 COOOpaKEHUH PEe3yIbTATUBHOCTH B3aUMOJCHCTBHS, a HE
JINYHBIX CUMIIATHI;

[Ipu ocymecTBiaeHUU TPYNHOBOM pabOThl OBITH KaK PYKOBOJAWUTENIEM, TaK W WICHOM KOMaHJbl B Pa3HBIX POJISAX (reHepaTop HACH, KPHUTHK,
WCTIOJTHUTEIb, BHICTYITAIOIINHI, SKCIIEPT | T.11.);

KoopauaupoBath 1 BBITIONHATH padOTY B YCIOBHIX PEATHHOTO, BUPTYAIHBHOTO U KOMOWHUPOBAHHOTO B3aMMOICHCTBHS;

Pa3BepHyTO, JOTHYHO ¥ TOYHO W3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM aJICKBATHBIX (YCTHBIX M MICHhbMEHHBIX) SI3BIKOBBIX CPEJICTB;
Pacmo3naBath KOH(MIUKTHBIC CUTYyalldd W MPEIOTBpAIIaTh KOH(IUKTBHI A0 MX aKTHMBHOHM (a3bl, BHICTpaWBaTh JICIOBYI0 W 00pa30BaTEIbHYIO
KOMMYHHUKAITUIO, U30erast TMYHBIX OLICHOYHBIX CYXKICHUH.

INPEAMETHBIE PE3YJIbTATDI:

BbinycKHHK Ha yri1y0JIeCHHOM YPOBHE HAYYHMTCH:

PACKpbIBATh Ha IIPUMEPAX poOJIb XUMHHU B (1)0pMI/IpOBaHI/II/I COBpeMeHHOﬁ Haquoﬁ KapTHHBI MUPAa U B HpaKTI/I‘leCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

B3aMMOCBA3b MCKIAY XUMHEH U APYruMU €CTCCTBCHHBIMH HAYKaMU;

HWIUIIOCTPpUPOBATL Ha NpPHUMEpaAx CTAaHOBJICHHEC W 3BOJIIOOHIO OpF&HH‘ICCKOfI XUMHHU KaK HAYKM Ha Pa3IMYHBIX HCTOPUYCCKHUX ITallax €€

Pa3BUTHUA,

YCTaHAaBJIMBAThL NPUYIHUHHO-CICACTBCHHBIC CBA3HN MCKAY CTPOCHUCM ATOMOB XUMHUYCCKUX IJICMCHTOB U MEPUOANICCKUM HU3MCHCHUCM CBOICTB

XHMHYECKHX AJIEMEHTOB M UX COCIUHEHUN B COOTBETCTBUM C MOJ0KEHUEM XUMHYECKUX 3JIEMEHTOB B HepHOHquCKOﬁ CHUCTEMC,



—  QHAJIM3MPOBATh COCTaB, CTPOCHHWE M CBOMCTBA BELIECTB, NPUMEHSSA IMOJIOKEHUS OCHOBHBIX XUMHUYECKHUX TEOPHM: XMMHYECKOIO CTPOECHMS
opraHmyeckux coeauHeHuii A.M. ByrnepoBa, cTpoeHus aroma, XMMHYECKOM CBSI3HM, SJCKTPOJMTUYECKOW ITUCCOLMAIMU KHUCIOT M OCHOBAHUIA
YCTaHABJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEX/ly CBOMCTBAMHU BELIECTBA U €0 COCTABOM U CTPOCHHEM,;

—  IPUMEHSTH NPaBUJIA CUCTEMAaTUYECKONH MEXAYHAPOIHON HOMEHKIATYPhl KaK CPEICTBA Pa3IMueHUs U UICHTU(PHUKALMU BELIECTB 10 UX COCTaBY
U CTPOEHUIO;

—  COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYIIBI HEOPTraHWUYECKHX M OPraHUYECKUX BEIIECTB KaK HOCHUTENeH MH(OPMAIUK O CTPOCHHUU
BEIIECTBA, €M0 CBOMCTBAX U MPUHAUIEKHOCTH K ONPEEIEHHOMY KJlacCcy COE€IMHEHU;

—  OOBACHATH MPHUPOAY M CHOCOOBI 00pa3oBaHUS XWMMYECKON CBSA3M: KOBAJIEHTHOM (MOJISIPHOM, HEMOJSIPHOM), HMOHHOM, METaIIMYECKOH,
BOJIOPOJTHOM — C LIEJIbIO ONPEAETICHUS] XUMUYECKOM aKTUBHOCTHU BEIIECTB;

—  XapakTepu3oBaTh (PU3MYECKHE CBONCTBA HEOPraHWYECKUX M OPraHMYECKHUX BELIECTB M YCTAHABIMBATh 3aBHUCUMOCTH (DPU3MUYECKUX CBOMCTB
BEIIECTB OT TUMA KPUCTAININYECKON PEIIETKH;

—  XapaKkTepHu30BaThb 3aKOHOMEPHOCTH B HM3MEHEHHWU XMMUYECKHX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIUHEHHH, BBICIINX OKCHIIOB U
TUIPOKCUJIOB;

—  TPUBOJUTH MPUMEPHl XUMUYECKUX PEAKLINUN, paCKpPhIBAIOIINX XapaKTEPHbIE XMMHUUECKHUE CBOMCTBA HEOPTaHUYECKUX M OPraHMYECKUX BELIECTB
M3YYEHHBIX KJIACCOB C LIENBI0 UX HIACHTU(PUKAIIMN U 00bICHEHUS 001acT IPUMEHEHUS;

—  OMpEAeNsaTh MEXaHU3M PEaKIUU B 3aBUCUMOCTH OT YCJIOBHM MPOBENEHMS PEAKIIMH U MPOTHO3UPOBATH BOZMOKHOCTh NMPOTEKAHUS XUMUYECKUX
peakuMii Ha OCHOBE THUIIa XMMUYECKOM CBSA3U U aKTUBHOCTH PEAreHTOB;

—  yCTaHaBJIMBAaTh 3aBUCUMOCTbH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYEeCKHX COEAMHEHUN OT XapaKTepa B3aMMHOIO BIHSHUS aTOMOB B MOJIEKYJIax
C LENbIO TPOTHO3UPOBAHUS MTPOTYKTOB PEAKIIVH;

—  yCTaHaBJIMBaTh 3aBUCHUMOCTb CKOPOCTM XMMHUYECKOW pEaKlIUU U CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS OT Pa3jIMYHBIX (DAKTOPOB C LEIbIO
OIpEETEHUSI ONTUMAIBHBIX YCIOBUM MPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB;

—  yCTaHaBJIMBaTh TI'C€HETUYECKYIO CBS3b MEX]y KJIacCaMHd HEOPraHMYeCKMX W OpPraHMYeCKUX BEUIECTB Ui OOOCHOBAaHMS MPUHIUIUAIBHOMN
BO3MOKHOCTH IOJIYYEHHS] HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHNUN 3aJaHHOTO COCTAaBa U CTPOCHHS;

—  ToAOMpaTh peareHThbl, YCIOBHS U OMPENENSITh MPOIYKThl PEaKiuii, MO3BOJISIIOIIMX PEeau30BaTh JIaAOOpaTOpHbIE U MPOMBIIUICHHbBIE CIOCOObI
MOJIY4YEHUS] BAXKHEUIINX HEOPraHUYECKUX U OPraHMYECKUX BEILIECTB;

—  ONpeAeATh XapakTep cpeibl B pe3yibTaTe FUAPOJIN3a HEOPraHMUECKUX U OPraHUYECKUX BEIIECTB U MPUBOAUTH IPUMEPHI THIPOJIN3a BEUIECTB
B [TOBCEIHEBHOM KM3HU YeJIOBEKa, OMOJIOTHYeCKMX 0OMEHHBIX MPOIeccax U MPOMBIIUICHHOCTH;

— T[PUBOJIUTH NPHUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTENIbHBIX PpEAKIUH B MPUPOJE, NPOU3BOACTBEHHBIX MPOLECCAX U KU3HEAEATEIbHOCTU
OpraHU3MOB;

—  000CHOBBIBATh MPAKTHUUYECKOE MCIOIb30BAaHHE HEOPTAaHMUECKUX M OPraHUYECKUX BEUIECTB M UX PEaKLUii B IPOMBIIIJICHHOCTH U OBITY;

—  BBINOJHATb XMUMHMUYECKUN D3KCIIEPUMEHT IO PACIO3HABAHUIO M TIOJYYEHHIO HEOPraHMYECKUX W OPraHMYeCKHX BEIIECTB, OTHOCALIMXCSA K
pa3IUYHBIM KJaccaM COEIMHEHUH, B COOTBETCTBUM C NMPaBWJIAMU U IpUeMaMM 0e30MacHOi paboThl ¢ XMMUYECKHMHU BELIECTBaMHU M J1aOOPaTOPHBIM
o0opynoBaHuEM;



—  TPOBOJMTH PACUEThl HA OCHOBE XUMUYECKUX (POPMYIT M YpaBHEHHH peaKIHii: HAXOKICHUE MOJIEKYIIPHON (POPMYIIBI OpraHMYECKOTO BEIIECTBA
[0 €ero IJIOTHOCTU W MAacCCOBBIM JOJISIM 3J€MEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO MNPOJYKTaM CrOpaHus; pacueThl MAacCOBOM J0JU (Macchl)
XUMHUYECKOTO COCIUHEHHUs B CMECH; pacueThl Macchl (00beMa, KOJMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMU, €CIU OJHO U3 BEIIECTB JaHO B U30BITKE
(MMeeT pUMecH); pacdeThl MAaCCOBOW HIIM OOBEMHOM JIOJM BBIXOJIa MPOIYKTA PEaKIIMA OT TEOPETHYECKH BO3MOXKHOTO; pacdeThl TEIUIOBOro 3 dekra
peakuu; pacyeTbl 0ObEMHBIX OTHOIICHHWI Ta30B MPU XUMHYCCKHUX PEAKIHIX; PacueThl MacChl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIUH,
€CJIM OJIHO U3 BELIECTB JJaHO B BUJIE pacTBOPA C OIPEIETICHHON MAacCOBOM J0JI€M pacCTBOPEHHOIO BELIECTBA;

—  HCIOJB30BaTh METOJbl HAYYHOTO MO3HAHMS: aHAJIW3, CUHTE3, MOJCIMPOBAHUE XUMUUYECKUX MPOIECCOB M SBICHUU — MPU PEIICHUH y4eOHO-
HCCIIEIOBATENIbCKUX 3aj[au M0 U3yYEHHUIO CBOMCTB, CIOCOOOB MOJIy4EHUS U PACTIO3HABAHUS OPraHUYECKUX BEIECTB;

—  BJIaJIETh MpaBUJIaMU O€30TIaCHOTO OOpAIEHUs C €KUMU, TOPIOUUMH ¥ TOKCUYHBIMHU BEIECTBAMHU, CPEACTBAMU OBITOBON XUMUU;

—  OCYIIECTBIATH MOUCK XUMHYECKOW MH(POPMAIIUH 110 HA3BAHUSAM, UIACHTU(UKATOPAM, CTPYKTYPHBIM (pOpPMYJIaM BEIIECTB;

—  KpUTHYECKH OIIEHHWBATh U MHTEPIPETUPOBATH XUMUUYECKYIO WH(OPMAIHIO, COJIEPKAIIYIOCS B COOOIIEHUSX CPEACTB MAcCOBOM MH(MOpPMAIIHH,
pecypcax HMHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAaThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJSIX BBISBJICHHS OIMMOOYHBIX
CyXJeHu 1 popMupoBaHUs COOCTBEHHOU TMO3HITNH;

—  yCTaHaBJIMBATh B3aMMOCBSI3M MEXIY (pakTaMu W TEOpHEH, MPUUMHON M CICACTBUEM TMPU aHaIu3e MPOOJEMHBIX CHUTyallMii U 000CHOBAaHUHU
MIPUHUMAEMBIX PEIIEHNN Ha OCHOBE XUMHYECKUX 3HAHUH;

—  TMPEeACTaBJIATH MYTH pEIeHUs rI00aTbHbIX TPOOIeM, CTOSIINUX Mepe] YeIIOBEUECTBOM, U TIEPCIICKTUBHBIX HAMIPABICHUN Pa3BUTHUS XUMUUYECKUX
TEXHOJIOTUH, B TOM YHCJIE TEXHOJIOTUH COBPEMEHHBIX MaTepUaioB C Pa3IMYHON (YHKIIMOHAJIBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHHKOB ChIPbS,
nepepaboTKU U yTUIN3AIUU TPOMBIIIICHHBIX U OBITOBBIX OTXOJOB.

TemaTuveckoe NJIAHUPOBaAHUE YUEOHOT 0 Kypca

KosnuecTBO 4acoB

HaumenoBanu e Konrp IIpakr
Ne pa3iesioB U TeM B 0JIbHBI € HYecKH ¢ JJIeKTPOHHbIE (Iu(ppPOBbIE)
cer o
n/n NporpaMmbl pabor b1  pador b1 00paszoBaTebHBIE PeCYPChHI

http://mathnet.spb.ru/ https://fipi.ru/

1 Beenenne 1 https://www.yaklass.ru/
https://uchebnik.mos.ru/catalogue?subj
ect_ids=44 https://resh.edu.ru/



http://mathnet.spb.ru/
https://fipi.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://resh.edu.ru/

2 http://mathnet.spb.ru/ https:/fipi.ru/

5 PacueTsl o 10 https://www.yaklass.ru/
XUMUYCCKAM https://uchebnik.mos.ru/catalogue?subj
bopmynam ect_ids=44 https://resh.edu.ru/
BbIuncieHus 1o 1 http://mathnet.spb.ru/ https:/fipi.ru/

3 YpaBHEHHSIM 93 https://www.yaklass.ru/
XUMHAYECKUX https://uchebnik.mos.ru/catalogue?subj
peakiuii ect_ids=44 https://resh.edu.ru/

IloypouHoe nmaHupoBaHue

n/m Tema ypoka KonunuecTBo yacos Hara mpoBenenus o | [lata npoBenaeHus
IJIaHy 1o Gakty

1. | Ponp u MecTo pacueTHBIX 33/a4 B CUCTEME OOyUEHUsI XUMUU 1 03.09.2024
Y TIPAKTUYECKOM KU3HU. THUITBI 3a7a4. o

2. | BeluncieHne ¢ WCIONB30BAHUEM TOHATHH «KOJWYECTBO 1
BEIIIECTBA», «YUCIIO ABOTAIPOY, MOJISIPHASI Macca, MOJIIPHBII 10.09.2024
00BpeM

3. | Beruncienue MaccoBOW HOMM XUMHUYECKOTO DJIIEMEHTA B 1
COCIMHCHUH W BBIBOJA (HOPMYJIBI BEIIECTBA IO MAacCCOBBIM 17.09.2024
JIOJISIM DJIEMEHTOB B HEM

4. | YcraHoBiieHne TpocTedmieli  GopMynabl  BemiecTBa IO 1
MAacCOBBIM  JIOJIAIM  DJIEMEHTOB C  HCIIOJIB30BAaHUEM 24.09.2024
a0COTIOTHON U OTHOCHUTENILHOM MJIOTHOCTH BEIIECTBA

5. | BeiBoa popmysibl BemiecTBa 1o OTHOCUTENBHOM INIOTHOCTH U 1 01.10.2024
Macce (00beMy WIIH KOJIMYECTBY) MPOTYKTOB CrOpaHUs T

6. | BeiBoa opmysibl BemiecTBa o OTHOCUTENBHOM TNIOTHOCTH U 1 08.10.2024
Macce (00beMy M KOJIMYECTBY) MPOAYKTOB CrOPAHUS T

7. | BeiBoa popmysibl BeliecTBa o OTHOCUTENbHOM TNIOTHOCTH U 1 15.10.2024
Macce (00beMy M KOJIMYECTBY) MPOAYKTOB CTOPAHUS e

8. | Obobmienue, cucremarusanus ymeHui. Pemenue 3amau mo 1 99 10.2024
TeMe «Pacu€Thl Mo XUMUYECKUM (POpMYyIIam» e

9. | Obobmienue, cucremarusanus ymeHui. Pemenue 3amau mo 1 12.11.2024

TeMe «Pacu€Thl M0 XUMUYECKUM (OpMyTIam»»



http://mathnet.spb.ru/
https://fipi.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://resh.edu.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://www.yaklass.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://resh.edu.ru/

10.

3auer o Teme Nel «Pacy€rbl mo XuMuuecKuM (popmynam»

19.11.2024

11. | 3ager o Teme Nel «Pac4érel mo xumMudeckuM Gopmyaam» 26.11.2024

12. | Beruncnienust macchl (KOJIMYECTBA, OObeMa) BEIIECTBA IIO
M3BECTHOMY KOJIMYECTBY (Macce, 00beMy) OJHOrO U3 03.12.2024
BCTYIHBIIHNX B PEAKIIMIO WITU TIOJYIHBIINXCS BEIICCTB

13. | Pacuetsl TeruoBoro o¢ddekra peaknuM MO JAHHBIM O
KOJIMYECTBE OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB U 10.12.2024
KOJIMYECTBY BBIJICTISIONIEHCS (TTOTIJIOMIAIOIEICS) TETIOTHI

14. | Beruucnenne macchl (0ObeMa WJIM KOJHUYECTBA) IMPOIYKTa
peakiu, €Cii OJHO W3 PEarupyrolluX BEIIeCTB JTaHO B 17.12.2024
M30BITKE

15. | Ypok-npakTUKyM 10 COCTaBJICHHMIO pAacUETHBIX 3ajJay [0 24122024
YPaBHCHUSIM PEaKITUU

16. | CxemMBl TpeBpalIeHHd ,0TPAXKAIOMIUX TEHETHYECKYIO CBS3b 14.01.2025
MEXIY YIrJIeBOJOPOIaMU: OTKPBITHIE, 3aKPBIThIE, CMEIIAHHbIE

17. | CxeMbl mipeBpamieHUi, OTPaX]AIOUUX TEHETHYECKYIO CBS3b 21.01.2025
MEXIY YIJIeBOJOPOIaMU: OTKPBITHIE, 3aKPBIThIE, CMEIIAHHbIE

18. | YpoK-IpakTUKyM TIO COCTAaBJICHHIO CXEM IIpEeBpallCHH, 28.01.2025
OTpaXKAIOIIUX F'€HETHYECKYIO CBS3b MEXK]y YIIIEBOJIOPOAAMHU

19. | Beruncinenne waccel (0ObeMa) TPOAYKTa pEaKIuu II0
M3BEeCTHOM  Macce (00beMy) HCXOJIHOTO  BEIIECTBa, 04.02.2025
COJIePIKaIero NpUMecu

20. | Beiuucinene wmaccoBol wWiM OOBEMHOM [IOJM  BBIXOIA 11.02.2025
MIPOJIyKTA PEAKIUU OT TEOPETUYECKU BO3MOKHOTO

21. | Beiuucnenue cocraBa cMecu BemecTB (%) ,BCTYNUBIIEH B 18.02.2025
PEaKIuio

22. | CxeMbl MpeBpaleHU ,0TPAXKAIOUIUX TEHETUYECKYIO CBS3b
MEXJy  YIJeBOJAOPOJaMH U KUCIOPOJCOJepKAIUMHU 25 02.2025
OPraHMYECKUMHU COCIMHEHUSMU: OTKPBITHIE, 3aKPBITHIC,
CMEIIIaHHbIE

23. | CxeMbl TpeBpalieHU# ,0TPaXKAIOUIUX TEeHETHYECKYIO CBS3b 04.03.2025

MCKIY YIIJIEBOJOPOJaMU 151 KHCJIOPpOACOACPKAIUMU




Oprann4eCKuMu  COCAUMHCHUAMMU: OTKPBLITBIC, 3aKpPBITHIC,
CMCIIAHHBIC

24. | YpOK-IpakTUKyM TII0 COCTaBJICHHIO CXEM NpeBpamleHHH
,OTPAXKAIOUIUX TEHETUYECKUE CBA3U MEXY YIJIEBOJIOPOIaMU 11.03.2025
Y KUCJIOPOJICOJICPKAIUMH OPTraHUYECKUMHU BEIIECTBAMH

25. | O6o0Omenne, cucremMarh3amusa 3HaHuMii 1o Teme Ne 2 18.03.2025
«Bpluncnenus 1o ypaBHEHUSAM XUMUYECKUX PEAKIUN T

26. | O00o0Omenne, cucTeMaTh3amusa 3HaHH 1o Teme Ne 2 01.04.2025
«BpIaucienus mo ypaBHEHUSIM XUMUYECKUX PEAKIIUI» o

27. | 3auer mo Teme No2 «BpIYUMCIECHHS TIO YpaBHEHUSM 08.04.2025
XUMHYECKUX PEaAKITHIDY

28. | 3auer mo Teme No2 «BplUHMCICHHS TIO YpaBHEHUSM 15.04.2025
XUMHUYECKAX PEAKITHIDY

29. | Cxemsl MpeBpalieHuii 1Mo TemMe « A30TcolepKaiiue 29 04.2025
COCIIMHEHUS

30. | Pemenne koMOMHUPOBAHHBIX 33129 29.04.2025

31. | Pemenne KOMOMHUPOBAHHBIX 3a/1a4 06.05.2025

32. | O6o0Omenne,  cucremMaTu3anus  3HAaHUW MO  Kypcy 13.05.2025
OpraHUYeCcKON XUMUU

33. | O6o0Omenne,  cucremMaTu3anus  3HAaHUW 1O Kypcy 20.05.2025
OpraHUYeCcKON XUMUU

34. | O6o0menne,  cucremMaTu3anus  3HAaHUW 1O Kypcy 20.05.2025

OpFaHI/I‘ICCKOfI XHUMHH
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