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Pabouast nporpamMmMa y4eOHOTO mpeamera «XuMus st o0ydaromuxcs 1 1kaccoB cocraBieHa Ha YpOBHE CPEIHErO OOIIEero oOpa3oBaHHs Ha
ocHoBe TpeboBaHUil K pe3yabTaTaM OCBOCHHUS POTrPaMMbl OCHOBHOT'O 00111ero oopazoBanus PenepaabHOro rocy1apCTBEHHOro 00pa3oBaTeIbHOTO
crangapra cpeanero obmiero oodpasoBanus ( naee ®I'OOC) a Takke OpUEHTHPOBAHA Ha LIEJIEBBIC IPHOPUTETHI, chopMyaupoBaHHbie B [Iporpamme
Bocniutanust MBOY MITJIL. O6iee yrciio yacoB, OTBEAEHHBIX Ha U3ydeHue npeamera «Xumusi» B 1 1kimacce — 132. (4uaca B HeZleNio).
1.Conep:xanue y4eOHOI0 nmpeaMeTa - XuMHus

OcHOBBI TEOpEeTHYECKOH XUMHUU
AtoM. Moaenu ctpoenus atroma. Anpo u HykJIoHbl. Hykiauael 1 u30tonsl. neKTpoH. yanusm ssekTpona. KBaHnTtoBeie unciia. AToMHas

Op6I/ITaJ'H:>. PacnpeneneHI/Ie QJICKTPOHOB I10 Op6I/ITaJ'I$IM B COOTBCTCTBUHU C IIPUHIIUIIOM Haynn U IIPpaBHUJIOM Xsz[a. SHCKTpOHHaH KOH(I)I/IpraI_[I/IH aToMa.
Banentasie OJICKTPOHBI. OcHOBHOE U BO36Y)KIIGHHI)I€ COCTOsSHHA aTOMOB.

DIeKTpoHHAs KJIaCCU(DUKAIIMS XUMHUYCCKHUX JIIEMEHTOB (s-, P-, - 371eMeHThI). DICKTPOHHbBIC KOHPHUTYPAI[MH aTOMOB ITEPEXOIHBIX 3JIEMCHTOB.

COBpeMeHHaH (bOpMan/IpOBKa MNEPpUOANYICCKOI'O 3aKOHA U COBPEMCHHOC COCTOAHHEC nepnonnquKoﬁ CHUCTEMBI XUMHNYCCKHX 3JICMCHTOB
Z[.I/I.MGHI[GJICCB& HepI/IO,Z[I/I‘ICCKI/Ie CBOMCTBA 3JIEMECHTOB (aTOMHLIe paanycChl, SHEPIUA I/IOHI/ISaLII/II/I) n O6paSOBaHHBIX HMMH BCIICCTB.

MOJIEKyJIbI M XUMH4YecKas cBsi3b. KoBajieHTHas CBA3b, €€ PA3HOBUAHOCTHU U MCXAHU3MbI 06pa30BaH1/1;1. XapaKTepI/ICTI/IKI/I KOBaJICHTHOM CBSI3U.
KoMmuekcubie COCOIUHCHMA. aﬂeKTpOOTpI/IHaTeJIBHOCTL. CreleHb OKUCIICHUS M BAICHTHOCTD. FI/I6pI/II[I/I3aI_[I/I${ ATOMHBIX 0p6I/ITaJ'IeI‘/’L
HpOCTpaHCTBCHHOe CTPOCHUC MOJICKYII. HOJ'I}IpHOCTI) MOIJICKYIIL. Honnas cBsa3b. MeTtamindeckas CB3b. BO,Z[OpOI[HaH CBA3b. MC)KMOJ'ICKy.]IﬂpHBIe
B3aumojeicTBusa. Enunas npupoaa XuMHYCCKUX CBS3€IA.

BemecTBa MOJICKYJISIPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHU . COBpeMeHHHC MMPEACTaBJIICHUA O CTPOCHUHN TBECPABIX, JKUJAKUX U Fa3006p33HLIX
BCIICCTB. KpI/ICTaJIJII/I‘-IeCKI/Ie n aMOp(I)HBIe BellleCTBa. THIIBI KpUCTAJNIMYCCKUX PCUICTOK (aTOMapHaSI, MOJICKYJIdpHas, MOHHAsd, MeTaJ'IJ'II/ILIeCKa}I).
3aBHCHMOCTH CBOMCTB BCIHICCTB OT TUIIA KPUCTATINIMUCCKUX PCIICTOK.

HpI/IqI/IHLI MHOT" 006pa31/1;1 BCIICCTB: U30MEPHA, TOMOJIOTUSA, AJIJIOTPOIIHNA, U30TOIIHNA.
KHaCCI/I(I)I/IKaI_II/ISI 1 HOMCHKJIATypa HCOPTraHNUYCCKUX U OPIraHNYCCKUX BCIICCTB.

UYuctele BemiecTBa 1 cMecu. Jlucnepcusle cucteMbl. Komnonaasie cuctemsl. MicTuHHbIE pacTBOphl. PacTBopeHne kak pU3nKO-XUMUYECKUI
npouecc. TernnoBble siBIeHUs MpH pacTBopeHUH. CriocoObl BhIpakeHUsI KOHIIEHTPAILMU PacTBOPOB: MaccoBas J0JIsl pACTBOPEHHOI'O BEIIECTBA,
MOJISIpHAs U MOJISATIbHAsL KOHLICHTPALUU.



XuMHYecKHe peaklum, X Kiaccu(ukanms B HEOPraHUYECKON 1 OpraHnYeCKOH XUMUH.

3aKOHOMEPHOCTH MPOTEKaHUS XUMU4eckux peakiuil. Ternosbie 3 dexTrl peakiuii. Tepmoxumuueckue ypaBHeHus. [lonarrue o0 sHTaNbIUN U
suTpormu. DHeprus ['md0ca. 3akon ['ecca u ciencTBus U3 HETO.

CKOpOCTh peakIiny, ee 3aBUCUMOCTh OT Pa3INYHBIX (PAKTOPOB. 3aKOH JIEHCTBYIOIIUX Macc. DIIEMEHTAPHBIE U CIIOXKHBIC Peakuu. MexaHu3m
peakuuu. JHeprus akTuBanuu. Katannzanu3zaTtopsl U Kataiu3 (TOMOT€HHbBIN, TeTepOTeHHbIH, (pepMEHTATUBHBIN).
Obpatumocts peakiuii. Xumuyeckoe paBHoBecue. Konctanra paBHoBecus. CMelieHe paBHOBECHS MO/ IEHCTBUEM PA3IMYHBIX (PaKTOPOB.

[Tpuniun Jle [latensbe.

DnexTponauTuyeckas auccoruaius. CuibHble U cialble 31ekTponuThl. KoncranTa nuccounanuu. Peakiuu nonnoro oomena. [Ipoussenenue
pactBopuMocTU. KHCI0THO-OCHOBHBIE B3aUMOIEHCTBUA B pacTBopax. AmdorepHocTh. oHHOE pon3BeaeHue Boasl. Bogopoausiii mokasarens (pH)
pactBopa.

FI/II[pOJ'II/IS OPraHu4YCCKUX U HCOPraHU4YCCKHUX COCIUHECHUM. 3HaucHUE ruapoJus3a B OMOJIOTHYECKUX 0OMEHHBIX nponeccax. HpI/IMCHCHI/IC
IruapoJun3a B IIPOMBIINIJICHHOCTH (OMBIJ'IGHI/II/I JKHUPOB, IMMOJTYUYCHUC TUAPOJIU3HOI'O anpTa).

OKUCIINTENIbHO-BOCCTAHOBUTEINIbHBIE PeaKLUU. MeTo bl 3JIEKTPOHHOTO U JIEKTPOHHO-MOHHOTO OanaHca. HampaBieHne oKMCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakuil. Py cTaHAapTHBIX 3JEKTPOIHBIX MOTEHIIMaN0B. Koppo3us MeTaioB U ee BUAbI (XMMUYECKas U SJICKTPOXUMHUECKAs).
CriocoOblI 3alUThl OT KOPPO3HUH.

XHUMHYECKHE UCTOYHUKH TOKA. ['albBAaHMYECKHUE U TOILJIUBHBIC 9JICMCHTHI, AKKYMYJIATOPHI. 9J'IeKTp0J'IH3 pacTBOPOB U paCIlJIaBOB.
3J'ICKTpOJ'II/ITI/I‘-IeCKOC MOJIYYCHHEC HICJIOYHBIX, MICJIOYHO3EMECIIbHBIX MCTAJIJIOB U AJIIOMUHUS. HpaKTI/I‘leCKOC IMPUMCHCHUC 3JICKTPOJIN3a.

Heopranunueckass xumus
XapakTepHble XUMUUYECKHE CBOMCTBA METAJNIOB, HEMETAJIJIOB U OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUH.

Bonopon. Ilonoxxenne Bonopoaa B [lepuonnueckoii cucreme. M3otomnsl Bogopoaa. CoequHeHns BOJOpoa ¢ MeTajlllaMu U HeMeTauiamu. Bona.
JKecTkocThb BOJIBI U CTIOCOOBI ee ycTpaHeHus. Tspkenast Boja.

I"anorensl. O01as XapakTepUCTHKA MOATPYMIIbI raioreHoB. OcobenHoctu xumun ¢ropa. ['anorenoBoioposl. [lonydenue raroreHoBo10poI0B.
ITonsaTre o nenHbIX peakuusax. ['amoreHoBoJ0poIHbIE KMCIOTHI M UX COJIM — rajoreHusl. KauecTBeHHas peakius Ha raJlor€HNU/-MOHBI.
Kucnoponcoaep:xaiue coeqUHEHMS XJI0pa.

[IpumeHneHne rajJoreHoB U UX BAKHEMIIUX COCIMHEHUN.



Kucnopon, ero ¢pusnueckue u XuMU4eCKre CBOMCTBA, OJTYUSHUE U TPUMEHEHHE, HaX0XKACHUE B Npupojie. Atorponus. O30H, €ro CBOMCTBa,
noJjiyueHue u npumeHenue. Okcuipl ¥ nepokcuipl. Ilepoxcn Bogoposaa, ero OKUCIUTEIbHbIE CBOMCTBA U IPUMEHEHNE.

Cepa. Annotponus cepsl. @u3ndeckue U XUMHUUECKHUE CBOICTBA Cephl, €€ MOoTyYeHHe U MPUMEHEHUe, HaxoxIeHne B npupoze. CepoBoaopo,
ero (pusnueckue U XMMUIECKHE CBOMCTBA, OJIy4YeHHE U IPUMEHEeHHe, Haxoxaenue B npupoje. Cynbdunbl. Oxeun cepsl (IV), ero ¢pusndeckue u
XUMHUYECKHE CBOWCTBA, MofydyeHne u npumenenue. Oxcua cepol (VI), ero ¢pusznyeckre 1 XUMHUECKUE CBOIMCTBA, MOIyYeHUE U IPUMEHEHHUE.
Cepnucras kucioTa u cyiabhutel. CepHas KUCIIOTa, CBONCTBA pa30aBIeHHON U KOHIICHTPUPOBAHHOW CcepHOU kucnoT. CepHasi KUCIIOTa KaK
okucnurens. CynbhaTsl. KauecTBeHHbIE peakuuu Ha CyabGua-, CyIbpUT- U CyabpaT-uoHBI.

A30T, ero Qpu3nUecKue U XMMUIECKHE CBOWCTBA, OJyYCHNE U IPIMEHEHHE, HaXOKeHne B mpupoae. Hutpuasl. AMMuak, ero pusndeckue u
XUMUYECKHE CBOWCTBA, MTOJyYeHHE U pUMeHeHue. AmmuayHast Boga. OOpa3oBanue noHa ammoHusi. Coll aMMOHUS, UX CBOKMCTBA, IMOyYeHUE U
npuMeHenne. KauecTBenHas peakuus Ha noH ammoHus. Okenp a3ota (1), ero ¢pusndeckne u XMMUYECKHE CBOWCTBA, MTOTyYSHHE U IIPUMEHEHHE.
Oxcun azora (IV), ero ¢pusnyeckne 1 XMMUYECKHE CBOWCTBA, IojyyeHre u npumenenue. Okenp azota (I1I) u a3orucras kucnora, okeun azora (V) u
a3oTHas kucyora. CBoWCTBA a30THON KUCIIOTHI, €€ MoJlydeHue U NpuMeHeHue. Hutpatsl, ux pu3nuecKkue 1 XMMUYeCKHe CBOUCTBA, IPUMEHEHHUE.

dochop. Ammorponus pochopa. CBoiicTBa, MOTYYCHHUE U TPUMEHEHHE O0entoro u kpacHoro gochopa. @ochun. Oxcuast hocdopa (111 u V).
dochopubie kucnoTel. Oprodocdarsl.

VYrnepoa. Annorponus yriaepoza (anmas, rpadut, KapouH, QpyiepeH). AKTUBUPOBAHHBIN yroib. Ajcopoius. CBOWCTBa, MOTYYEHUE U
npuMeHenue yrist. KapOouapl kanbiys, aTtoMUHUS U jKeJe3a. YTapHbIi U YIIEKUCIbIN Ta3bl, UX (U3MYECKUe U XUMUYECKUE CBOMCTBA, MOJTYYeHHE U
MpUMEHEHHEe. YTOIbHas KUCIOTa U €€ colu (KapOoHAThI U ruApokapOoHarsl). KauecTBeHHas peakiiys Ha KapOoHAT-HOH.

Kpemuuii, amnorponusi, puzndeckue 1 XMMHUYECKUE CBOICTBA KPEMHUS, IOJy4YE€HUE U IPUMEHEHHE, HaXoxAeHre B mpupoje. Cunansl. Okcua
kpemuus (IV). KpemHueBble KUCIOTHI, cUaMKaThl. CUIMKaTHAs TPOMBIIIJIEHHOCTb.

bnaropoansie ra3sl. CoeinHenuns 0aropoiHbix ra3os. [Ipumenenue.

Hlenounsie MeTamibl. OO1Ias XapakTepucTUKa NoArpynmnsl. @u3ndeckue U XMMHUYECKHUe CBOMCTBA TUTHS, HAaTpHs U Kanus. VX momyuenue u
IIPUMEHEHHE, HaXOXKAeHue B pupoe. OKCHIBI ¥ IEPOKCH/IBI HATPHS U Kauusl. Ekue menoun, ux cBOMCTBA, MOJdydeHne u npuMeHenne. Conu
HIEJIOYHBIX METAUIOB. Pacrio3HaBaHWe KaTUOHOB HATPUS U KaJIUs.

[lenouno-3eMenbHbIe MeTaIIbl. OO1Ias XapaKTepuCTHKa MOATrPyNIbl. PU3NYECcKHe U XUMUYECKHE CBOMCTBA MArHUS M KaJbLIMS, UX MOJIy4YEeHUE
U IpUMEHEHHue, HaxoxaeHue B npupoze. Conu Kaubliisg U MarHus, X 3Ha4eHHe B IPUPOJE U KU3HHU UeIOBEKa.



AnroMHHUH, ero (u3nYecKre U XUMHUECKUE CBOICTBA, MOIyueHUE U IPUMEHEHUE, HaX0XKIeHHE B IPUPOAE. AJIFOMOCUINKATHL. AM(POTEPHOCTD
OKCHJIa U TUJpOKcHIa amtoMUHUS. CoM aTtoMUHUS.

[TepexoaHbie 351eMEHTHI (cepeOdpo, Meb, IIMHK, XPOM, PTYTh, MapraHell, kKeje30), 0COOCHHOCTH CTPOCHHS aTOMOB, (PH3NYECKUE U XUMUYECKUE
CBOICTBA, OJIy4eHHE U npuMeHeHne. OKCUIbI U THAPOKCHUJIBI ATUX METANIOB, 3aBUCUMOCTh UX CBOMCTB OT CTENEHU OKUCIICHUS JIEMEHTA.
Baxueiiiue conu nepexoaHbIX 3J1eMeHTOB. OKHCIUTENbHBIE CBOMCTBA COJIEH XpOMa M MapraHiia B BBICILIEH CTEIIeHU OKUCiIeHus. KomIuiekcHbie
COEMHEHHUS NIEPEXOIHBIX FIIEMEHTOB.

O6mme ciocoOwl monmy4yeHus MeTayuioB. [lorstue o metammypruu. CruiaBsl (4epHble U IBeTHBIC). [Ipon3BOACTBO UyryHa U CTalH.
Pacuemmnuwie 3a0auu

Beruuciienne MaccoBoil 101 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHHH.

YcranoBiieHHe MTpOCTeiield (PoOpMyIIbl BEIIECTBA 10 MACCOBBIM JIOISIM XUMHUYECKUX AJIEMEHTOB.

Pacuetr 00beMHBIX OTHOIIEHUH Ia30B P XUMUYECKUX PEAKLUAX.

Brrunciaenune maccel B€OICCTB UJIN 00BEMa Ta30B 110 HN3BCCTHOMY KOJMYCCTBY BCIICCTBA OJJHOI'O M3 BCTYIIMBIINX B PCAKIUIO WJIN ITOJTYUAIOIIUXCA
BCIICCTB.

Pacuer TemioBoro 3(1)(1)6KT3. 110 JaHHBIM O KOJMYCCTBEC OJHOI'0 U3 YUHACTBYIOIIUX B PECAKIINU BCUICCTB U BBIJCTIUBIICHCS (HOFJ’IOI.I.IGHHOfI)
TCIIJIOTHI.

Brruucnenus no ypaBHEHUSM, KOTJa OJTHO U3 BELIECTB B35TO B BUJE PACTBOPA ONPEACICHHON KOHIICHTPALIUH.

Brruncnenus mo ypaBHEeHUsIM, KOTJIa OJTHO MJIH HECKOJIBKO BEIECTB B3ATHI B H30BITKE.

Brruncnenune macchbl uim o0beMa MpoIyKTa peakliuy Mo U3BECTHON Macce Uil 00beMY UCXOIHOTO BEIIECTBA, COJEPKAIIEero MPUMECH.
Onpenenenne BbIX0Aa MPOIYKTa PEaKUu OT TEOPETHUECKH BO3ZMOKHOTO.

Pacuer sHTanbnmMu peaxkuu.

Pacuer usmeHeHus OHTPOIINU B XUMHWYCCKOM IIPOLECCE.



Pacuer usmenenus sueprun ['mb6ca peakuuu.

Pacuer Maccel niam 00beMa pacCTBOPEHHOT'O BEUIECTBA U PACTBOPUTEIS AJIsi IPUTOTOBJICHHSI OMIPEICTICHHON Macchl MM 00beMa pacTBopa C
3aJIaHHON KOHIIEHTpaIen (MacCoBOM, MOJIIPHOM, MOJISUTBHOM ).

2.11nanupyemMble pe3yJbTaThl 0CBOCHUS 00YYAKOIMMUCS Y4eOHOI0 npeaMeTa- XuMHUs

Ili1anupyemMble JIMYHOCTHBIE pe3yabTaThl ocBoeHnst OOIl
JIMYHOCTHBIE Pe3yJibTAaThI B c(pepe OTHOLIEHUH o0yyaromuxcs K cede, K CBOeMy 3/10POBbI0, K MIO3HAHUIO ce0si:

OpHUCHTAl A 06yqafom1/1xc;1 Ha JOCTUIKCHHUC JIMYHOTO CHACThA, pCaIn3aluIi0 MNO3UTUBHBIX KU3HCHHBIX IIEPCICKTUB, MHUIIMATUBHOCTDL, KPCATUBHOCTD,
TFOTOBHOCTB M CITOCOOHOCTB K JINYHOCTHOMY CaMOOIIPCACIICHHUIO, CIIOCOOHOCTH CTaBUTH HCJIU U CTPOUTD ) KU3HCHHBIC IIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH 00€CTIeUUTh ce0e U CBOUM OJIM3KUM JIOCTOMHYIO JKU3HB B TIPOILIECCE CAMOCTOSITEIBHOM, TBOPYECKOI 1 OTBETCTBEHHOM
NeSITENIbHOCTH;

TOTOBHOCTB M CIIOCOOHOCTh 06yqa10nmxc;1 K OTCTanBaHHUIO JIMYHOT'O JOCTOMHCTBA, COOCTBEHHOTO MHCHUS, TOTOBHOCTH U CIIOCOOHOCTH
BI)Ipa6aTI)IBaTI) CO6CTB€HHYIO IIO3HUIHIO ITO OTHOIICHHUIO K O6HI€CTB€HHO-HOJII/ITI/I‘~I€CKI/IM COOBITHSIM MMpOoHuIOTO U HACTOAIICTO HA OCHOBE OCO3HAHUA U
OCMBICJICHUA UCTOPUH, NYXOBHBIX HCHHOCTCﬁ n I[OCTI/I)KCHI/Iﬁ Halien CTpaHBbI;

TOTOBHOCTB U CITOCOOHOCTH OOYYAIOIINXCSI K CAMOPA3BUTUIO M CAMOBOCIIUTAHHUIO B COOTBETCTBUU C OOIIEYEIOBEYE CKUMHU [IEHHOCTSIMU U UJI€aIaMH
TPaKJAHCKOTO 00IIeCTBa, MOTPEOHOCTh B (PU3UUECKOM CAMOCOBEPIIICHCTBOBAHUH, 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM JEATEIbHOCTHIO;

IIPUHATUE U PeaTn3alus IEHHOCTEHN 310pOBOro U 0e30macHoro oopasa JKu3HHU, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K
COOCTBEHHOMY (PM3UYECKOMY M IICUXOJIOTUYECKOMY 3/J0POBbIO;

HENpPUITHE BPEAHBIX MIPUBBIYEK: KYPEHHUSI, YIIOTPEOIEHHS aJIKOT0JIsl, HAPKOTUKOB.
JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHI 00y4al0IHUXCS K 3aKOHY, FOCYAapPCTBY H K IPAKIAHCKOMY 001LIeCTBY:

Irpa’kIaHCTBCHHOCTD, I'Pa’KAAHCKAA MMO3UIHUA AKTUBHOT'O U OTBETCTBCHHOI'O YJICHA pOCCHfICKOFO 06H_ICCTBa, OCO3HArOUICT0 CBOM KOHCTUTYHHOHHBIC
IpaBa u 06}I3aHHOCTI/I, YBAXKaromero 3aKOH U MpaBonopAaA0K, OCO3HAHHO ITPUHUMAIOMICTO TPAAUIIUOHHBIC HAITUOHAJILHBIC U 06H.IC‘ICJ'IOBC‘-ICCKI/IC
TYMaHHUCTUYCCKUC U JEMOKPATHICCKUC ICHHOCTH, T'OTOBOI'O K Y4aCTHUIO B O6IJ.I€CTBCHH01>1 KHU3HH,



MpU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX MIPaB M CBOOO] YeIOBEKa, KOTOPHIC MPUHAIIEKAT KAXKIAOMY OT POKIEHUS, TOTOBHOCTH K OCYIIIECTBICHHIO
COOCTBEHHBIX TpaB U cBOOO O3 HApYIIICHHUS MTPaB U CBOOO] IPYTUX JUI], TOTOBHOCTh OTCTAMBATh COOCTBEHHBIC MPaBa M CBOOOIbI YEIOBEKA U
rpa)<ITaHWHA COTJIACHO OOIICTPU3HAHHBIM MIPUHIIMIIAM U HOPMaM MEKyHApOIHOTO MpaBa U B cooTBeTcTBHH ¢ KoHCcTHTYIMEH Poccuiickoit
®enepauuu, MPaBoBas U MOJUTHYECKAs TPAMOTHOCTb;

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOE Ha JAUAJIOTe KYJIBTYp, a TAKXKe
pa3nu4HbBIX (HOPM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHNE CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

WHTEPUOPHU3ALMS LIEHHOCTEN TEMOKPATUU U COUUATIBHOW COJMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYIMPOBAHUIO OTHOIIEHUI B IPYIIE WU
COLIMAJIBHOW OpPraHU3aluu;

TOTOBHOCTH 00yUaroIuXcsi K KOHCTPYKTUBHOMY YYacTUIO B IPUHSATHH PEIICHUM, 3aTParuBalolUX UX MpaBa U HHTEPECHI, B TOM YHCIIE B PA3TUYHBIX
(dopmax 0OIIECTBEHHOI CaMOOPTraHN3alluH, CAMOYIIPABJICHHUS, OOIECTBEHHO 3HAYMMOM IS TEITLHOCTH;

IMPUBCPIKCHHOCTD UACAM HHTCPHAIMOHAIM3Ma, ,Z[py>K6BI, PaBCHCTBA, B3aMMOIIOMOIIH HAPOAOB, BOCIIMTAHHUC YBAXKUTCIIBHOTO OTHOLICHUSA K
HallMOHAJIbHOMY JOCTOUHCTBY JIIOIIGf/'I, HX 9yBCTBaM, pCIUTHO3HBIM y6e)KII€HI/I$IM;

T'OTOBHOCTBb 06yqaroumxcg IIPOTHUBOCTOATH HACOJIOTHUH SKCTPEMHU3MA, HALIUOHAJIU3MA, KCCHO(bO6I/II/I; Koppynuuu; IMCKpUMHUHAIUU 10 COUAJTIbHBIM,
PCIIUTUO3HBIM, PACOBBIM, HATUMOHAJIBHBIM IIPU3HAKAM U IPYTUM HETATUBHBIM COUAJIbHBIM ABJICHUAM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IHMXCS ¢ OKPY/KAIOMIMMHU JIIOJAbMH:

HPaBCTBCHHOC CO3HAHUC 1 MOBCJACHUC HAa OCHOBE YCBOCHUA 061H€‘ICJ'IOB€‘I€CKI/IX HCHHOCTeﬁ, TOJICPAHTHOTO CO3HAHUSA U ITOBCACHUA B
MOJIMKYJIBTYPHOM MHPE, TOTOBHOCTH U CITOCOOHOCTH BECTH AUajior ¢ ApyruMu JroaAbMH, JOCTUT'ATh B HEM B3aUMOIIOHUMAHUA, HAXOAUTb O6I_I_II/IC OCIn
" COTpYAHNYIATH IJIA UX JOCTUKCHU,

MPUHATHC TYMAHUCTUYUCCKUX HeHHOCTeﬁ, OCO3HAHHOC, YBAKUTCIIBHOC U ,ZLO6pO)KeJ'IaTeJ'ILHOG OTHOIIICHHUE K APYIrOMY YCIIOBCKY, €O MHCHUIO,
MHPOBO33PCHULO,

CITOCOOHOCTE K CONICPEIKUBAHUIO U (bOpMI/IpOBaHI/Ie IMMO3UTUBHOI'O OTHOIICHUA K JIFOJAIM, B TOM YHCJIC K JIMIIaM C OTPaHUYC€HHBIMH BO3MOXHOCTAMUA
3J0POBbA U HHBAJIU 1AM, 6Cpe)KH06, OTBCTCTBECHHOC U KOMIICTCHTHOC OTHOIICHUEC K (I)I/ISI/I‘-IGCKOMY 1 IICUXOJIOTHYCCKOMY 310POBLIO JPYIUX J'IIO,Z[CIZ,
YMCHHEC OKa3bIBATh IICPBYIO ITOMOIIb,



(bopmMHpoBaHKE BBIPAXKEHHOH B MOBEICHUN HPABCTBEHHOW MO3ULIMH, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIILHOMY BBIOOpPY 100pa, HpaBCTBEHHOTO
CO3HAHUA U MOBCACHUS HAa OCHOBC YCBOCHHA O6IJ.[€‘-I€JIOB€‘-I€CKI/IX HeHHOCTeﬁ 1 HPaBCTBCHHBIX YYBCTB (‘IeCTI/I, AoJjira, CruipaBCJIMBOCTHU, MUJIOCCPAUS
U APYKETI00us);

pa3BUTHE KOMIETEHIIMNA COTPYIHUYECTBA CO CBEPCTHUKAMM, JETHbMU MJIA/ILLIETO BO3PACTa, B3POCIBIMU B 00pa30BaTENIbHOM, 0OILIECTBEHHO 10JIE3HOM,
yueOHO-HMCCIIeI0BATENbCKOM, TPOSKTHON M IPYTUX BUIAX JEATEIBHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMIEHNH 00yYAIOIIUXCH K OKPYKAKOIEMY MUPY, *KUBOI PUPO/IE, XYA0KECTBEHHO M KYyJIbType:

MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYyKH, 3HAUMMOCTH HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY,
BIIaJICHHE JOCTOBEPHOI HH(OpMAIIHEH O MepeAOBbIX JOCTUKEHHUIX U OTKPHITUSIX MUPOBOIl U OTE€UECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

FOTOBHOCTB M CITOCOOHOCTH K O6paBOBaHI/IIO, B TOM 4YHCJIC CaM006paSOBaHI/IIO, Ha IMPOTAKCHUU BCeH JKHU3HHU, CO3HATCIBbHOC OTHOIIICHHUEC K
HCIIPEPBIBHOMY O6pa30BaHI/IIO KaK YyCJIOBUIO YCHGMHOﬁ HpO(beCCI/IOHaHBHOﬁ n 06]1.[6CTBCHHOI>1 ACATCIIBHOCTH,

9KOJIOr'HYCCKas KyJbTypa, 6epe)KH06 OTHOIICHUA K pOI[HOfI 3EMJIC, ITPUPOJHBIM 6orarcrBaM Poccun u MHUpa; IOHUMAaHUEC BJIUAHUA COONUAIIBHO-
OKOHOMHYCCKHUX IIPOLCCCOB HA COCTOSAHUC HpHpO,Z[HOﬁ U COLIMAIbHOM Ccpeabl, OTBETCTBECHHOCTD 3a COCTOSHHUC IIPUPOAHBIX PECYPCOB; YMCHUA U
HaBBbIKU PA3YMHOI'0 MIPpHUPOAOII0JIBb30BAHU, HETCPIIMMOC OTHOILICHHUE K ,Z[CI\/’ICTBI/I}IM, MMPUHOCAIINUM BPC 9KOJIOTUH; an06peTeHHe OIIbITa 3KOJIOI'0-
HaHpaBﬂeHHOﬁ JACATCIIBHOCTH,

ACTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTH K 3CTETHUYECKOMY 00YCTPONCTBY COOCTBEHHOTO ObITA.

JInuHoCTHBIE pPe3yabTaThl B cepe OTHOLIEHHS 00yYAIOUIUXCH K TPYAY, B cdepe coUaTbHO-IKOHOMUYECKUX OTHOIIEHHii:
yBa)K€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

OCO3HAHHBIN BRIOOP OymyIiei mpodeccun Kak MmyTh U CIIOCO0 pean3aliii COOCTBEHHBIX )KU3HEHHBIX IJIAHOB;

TOTOBHOCTh 00yUaromuXcst K TPyI0BOi MpodeccnoHaNIbHOM 1eATehHOCTH KaK K BO3MOXXHOCTH YYaCcTHsI B PEIICHUHN JIMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, 00IIEHAIIMOHATBHBIX TTPOOIIEM;

HOTpCGHOCTB TPYAUTBCH, YBAXKCHUC K TPYAY U JIIOAAM TPpydad, TPYAOBBIM JOCTUKCHUAM, ,Z[06pOCOBCCTHOC, OTBCTCTBCHHOC U TBOPYCCKOC OTHOLICHUC
K pa3sHbIM BUAaM pr,Z[OBOﬁ JACATCIIBHOCTH,



TOTOBHOCTH K C&MOOGCHy)KHBaHI/IIO, BKJIFO4Yas 06yquHe X BBIITOJIHCHHUEC JOMAITHUX O6$I38.HHOCT€I7L
JIMYHOCTHBIE Pe3yJbTaThl B chepe PU3NUECKOTr0, CUXOJOTHYECKOT0, CONNAIBLHOI0 U AKAJIEMUYECKOro 0J1aronoayqust 00y4aruuxcs:

(bnanecxoe, OMOIHMOHAJIbPHO-TICUXOJIOTHYCCKOC, COLITMAaJIBHOC 6nar0nony*me o6yqafoumxc;1 B )KM3HHU O6p&30B3T€J'IBHOfI opraHu3alvy, OIIYIICHUEC
JCTbMU 0€30I1aCHOCTH M IICUXO0JIOIHYECKOI0 KOM(bOpTa, HH(bOpMaHHOHHOﬁ 0€30IaCHOCTH.

Hpouecc 06y‘IeHI/IH HaITpaBJICH Ha pa3BUTHUEC JTIMYHOCTHU 06yLIaI-OH_II/IXCSI, B TOM YHUCJIE NYXOBHO-HPABCTBCHHOC PAa3BUTHUC, YKPEIIJICHUEC IICUXUYCCKOI'O
300POBbLA U (bI/ISI/I‘IeCKOC BOCIIMTaHHEC, Ha HpI/IO6HIeHI/IC o6yqa}01u1/1xc>1 K pOCCHfICKHM TpaaAuLIMOHHBIM JYXOBHBIM LICHHOCTAM, BKIIXOYas KyJIbTYPHBIC
OCHHOCTH CBOEH 3THUYECKOM I'pYIIIEbI, IIpaBUjiaM U HOpMaM IIOBECACHHU B pOCCHfICKOM O6IJ.[€CTB€

IInanupyemMble MeTanpeaMeTHbIe pe3yabTaThbl ocBoeHust QOII

MeTanpeMeTHbIe pe3yIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeNIbHOM MPOTrPAMMEI IMPEACTABICHBI TPEMSI TPYIITIAMU YHUBEPCAIBHBIX YUCOHBIX
nevicteuii (YVY ).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBHUSA
BbINyCKHUK HAY4YHTCS:

1) CaMOCTOATCIIBHO OIIPEACIIATE HCIIN, 3a/1aBATh TapaMETPbl U KPUTCPHUH, 110 KOTOPBIM MOKHO OIIPCACINUTD, YTO LEJIb JOCTUTHYTA; CTABUTh U
(bOpMYHHpOBaTB COOCTBEHHBIC 3aJa4u B O6pa3OBaTeJ'IBHOI71 ACATCIIBHOCTH U )KU3HCHHBIX CUTYAIUAX;

2) OLIEHUBATh BO3MOJKHBIE MIOCIEACTBUS JOCTHKEHHUS IIOCTABJICHHOM 1IN B ACATCIIbHOCTH, COOCTBEHHOM JKM3HH M JKH3HH OKpYyKaromux Hmﬂeﬁ,
OCHOBBIBasIChb Ha COO6pa)KeHI/I$IX 9TUKHU U MOPAJIN; OOCHUBATDH PCCYPChI, B TOM YHUCJIC BPEMA U APYI'UC HEMATCPHUAIIbHBIC PCCYPCHI, HeO6XOI[I/IMLIe JJIsA
JOCTYDKEHMS IOCTaBJICHHOM JA(SAI0%

3) BBIOMpAThH IMyTh TOCTHXKEHUS IEJIU, TUIAHUPOBAThH PEIlIEHUE MMOCTaBICHHBIX 3a/1a4, ONTUMHU3UPYs MaTepHalIbHbIE U HEMaTepUuaIbHbIe 3aTPAThI;
4) opranu30BbIBaTh 3((HEKTUBHBIN TOUCK PECYPCOB, HEOOXOUMBIX JIJIsl JOCTHKEHUS TOCTABICHHOW 1ETH;

5) COMOCTABIISITH TIOMYYCHHBINA PE3YNIBTAT JIEATETLHOCTH C TIOCTABJICHHON 3apaHee EebIo.

Ilo3HaBaTebHBIC YHHBEPCAIbHBIE Y4eOHbIE AeHCTBUS

BbInyCKHUK HAy4YUTCS:
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1) uckarp 1 HaxXOAUTH 000OIIIEHHBIE CTIOCOOBI PEIICHHS 33/1a4, B TOM YHCJIE, OCYIIECTBIIATh Pa3BEPHYTHIM MH()OPMAIIMOHHBINA TOUCK U CTABUTh Ha €ro
OCHOBE HOBbIE (Y4eOHBIC U TTO3HABATEIIBHBIC) 32/1a4H;

2) KpUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH MHPOPMAIUIO C pa3HbBIX MO3UIUI, Paclo3HaBaTh U GUKCUPOBATH IPOTUBOPEYHS B
MH(OPMAIMOHHBIX HCTOYHUKAX; UCIIOIB30BATh PA3IMYHbIE MOAEIHHO-CXEMAaTHUECKUE CPECTBA [T IPECTABICHUS CYIIIECTBEHHBIX CBS3EeH U
OTHOIICHUH, a TAKKE IPOTUBOPEUHIA, BEISIBJICHHBIX B MH(DOPMAIIMOHHBIX HCTOYHHUKAX;

3) HaXOAUTH U MPUBOJUTH KPUTUYECKUE APIYMEHThI B OTHOIICHUH JCHCTBUM U CY>KICHHUM IPYroro; CIOKOMHO M pa3yMHO OTHOCUTBCS K
KPUTHYECKHM 3aMEYaHUSIM B OTHOIIEHUH COOCTBEHHOTO CYXKJICHHS, paCCMaTPUBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

4) BBIXOJHTD 3a pPaMKHU yqe6H0ro npeaMeTa U OCyleCTBIIATh HCHeHaHpaBHCHHHﬁ ITOMCK BO3MOKHOCTEH AJI1 IIAPOKOTO MEPEHOCA CPCACTB U
cIoco0oB I[eﬁCTBHH; MCHATH U YACPIKUBATH PAa3HBIC ITIO3UIIUU B MO3HABATEILHOU ACATCIIBHOCTH,

5) BBICTpanBATh MHANBUAYAJIBHYIO 06paSOBaTCJIBHy10 TPACKTOPHUIO, YUUTBIBAA OTPAHUYCHUA CO CTOPOHBI APYTIUX YHACTHUKOB U PECYPCHLIC
OIpaHHUYCHUA.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eiicTBUS
BbinmyckHUK HayuMTCS:

1) ocymiecTBIATh AETOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCJIBIMU (Kak BHYTpU 00pa30BaTeIbHON OpraHu3aliu, Tak 1 3a ee
npeneiaamMu), HoJ0MpaTh NapTHEPOB I JEJI0BOM KOMMYHHUKAIIUU UCXO/I U3 COOOPaKEHUH pe3ylnbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMUHBIX
CHMIIaTHIL,

2) pH OCYLIECTBIEHUHU TPYNIOBOI paOOThI OBITH KaK pPYyKOBOJUTENEM, TaK U YJICHOM KOMaH/bl B pa3HbIX pOJIsX (F€HEpaTop UAEH, KPUTHK,
WCIIOJIHUTEIIb, BBICTYAIOIIHNM, SKCIIEPT U T.1.);

3) KOOpAMHHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSAX PEaIbHOr0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
4) pa3BepHYTO, JIOTHYHO U TOYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM AJIeKBATHBIX (YCTHBIX U MHCbMEHHBIX) SI3IKOBBIX CPEJICTB;

5) pacro3HaBaTb KOH(pJ'II/II(TOl“CHHBIe CUTyalluu U IpCA0TBpAaIlaTh KOH(I)J'II/IKTBI JI0 MX aKTUBHOI (1)3.3191, BBICTpanBaTh JICJIOBYIO U 06pa3OBaTCJ'IBHyIO
KOMMYHHKAIIUIO, n30erast TMYHOCTHBIX OICHOYHBIX CY)KHCHHﬁ.

IIpenmerHbie pe3yJbTaThl

11



BbInyCKHUK Ha yrj1y0JJeHHOM YPOBHE HAYYMTCS:

pacKkpbIBaTh Ha MPUMEpax Pojib XUMUU B GOPMUPOBAHUN COBPEMEHHOW HAyYHOU KApTUHBI MUPA U B MIPAKTUUYECKON JAESITEILHOCTH YeJIOBEKa,
B3aMMOCBS3b MEKIY XUMHUEH U JPYTMMHU €CTECTBEHHBIMU HayKaMH;

HWIUIIOCTPUPOBATh HA IPpUMEPax CTAHOBJIICHUE U 3BOJIFOLIIUIO OpraHquCKOﬁ XHUMHHU KaK HAYKHW Ha pa3JIUYHBIX HCTOPHUYCCKHUX JTAallaX €€ pa3BUTHAI,

YCTaHaBJIMBATh NPUYHNHHO-CICACTBCHHBIC CBA3U MEXKAY CTPOCHUEM aTOMOB XUMHUYCCKUX DJIEMCHTOB U IIEPUOJNICCKUM U3MCHCHUEM CBOMCTB
XHUMHUYCCKUX 3JIEMECHTOB U UX CO@,Z[I/IHCHI/Iﬁ B COOTBCTCTBHUHU C ITOJIOKECHUEM XUMHUYCCKUX 3JIEMCHTOB B HGpHOI[H‘ICCKOfI CHUCTEMC,

AHAJIIM3UPOBATH COCTAB, CTPOCHUC U CBOICTBa BCHICCTB, MPUMCHAA IMOJIOKCHUA OCHOBHBIX XUMHUYCCKUX TCOprII XUMHYCCKOI'0 CTPOCHUA
OpraHU4YCCKHUX COCJIMHEHU I AM. EYTJ'IepOBa, CTPOCHHUA aTOMa, XHUMHYCCKON CBA3H, BHCKTPOHHTHHGCKOﬁ Jucconnanuu KHCJIOT U OCHOBaHHﬁ;
YCTaHABJIMBAThb IIPUIUHHO-CIICACTBCHHBIC CBA3U MCIKIY CBOMCTBAMM BEIIIECTBA U €r0 COCTAaBOM U CTPOCHHEM;

MPUMEHSTH MTPaBHJIa CHCTEMAaTHIECKON MEXITYHapOJHOH HOMEHKIIATYPHI KaK CPECTBA PA3IMUCHUS M HACHTU(UKAIIUH BELIECTB MO UX COCTaBYy U
CTPOEHHUIO;

COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYPHBIC (DOPMYJIBI HEOPTaHUIECKUX U OPTAHMYECKUX BEIECTB KaK HOCUTENICH HHPOPMAITUH O CTPOCHHUH
BEILIECTBA, €r0 CBOWCTBAX M MPUHAJIEKHOCTH K ONPEIEICHHOMY KJIACCY COEAUHEHU;

OOBSACHATH MPUPOY U CIIOCOOBI 00Pa30BaHNS XMMHUECKOHN CBSI3U: KOBAJIEHTHOM (TIOJISIPHOM, HEMOJIAPHOW ), HOHHOM, METAJIIIMYECKOH, BOJJOPOJIHON —
C LIEJIBIO OTPE/IENIEHNs] XMMUUYECKO aKTUBHOCTHU BEIIECTB;

XapaKTCPU30BaTh (1)I/ISI/I‘~I€CKI/IG CBOMCTBaA HCOPTaHNYCCKUX U OPraHUYCCKUX BCHICCTB U YCTAHABJIMBATH 3aBUCUMOCTD q)HSI/I‘IeCKI/IX CBOICTB BC€IICCTB
OT TUIla KpHCT&]’IJ’IH‘-ICCKOfI PECHICTKU,

XapaKkTepPU30BaATh 3aKOHOMEPHOCTH B U3MEHEHUN XUMHUUYECKHUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIUHEHHI, BEICIIIUX OKCHUJIOB U
TUJPOKCHUJIOB;

NMPUBOJAUTH IMTPUMCPBI XUMHUYCCKUX pCaKHHfI, PACKPBIBAOIINUX XaPAKTCPHBIC XUMHUYCCKUC CBOMCTBA HCOPraHNYCCKUX U OPIraHNYCCKUX BCILICCTB
HN3YUYCHHBIX KJIACCOB C LCJIIBIO UX I/IJIGHTI/I(l)I/IKaHI/II/I 1 00BbICHEHHUS 00JIaCTH MMPUMCHCHUS,

OIPEACIIATE MECXAaHNU3M pPCAKIIUHN B 3aBUCUMOCTHU OT yCJ'IOBI/Iﬁ MMPOBCACHUA PCAKIIUU U ITPOTHO3UPOBATE BO3BMOKHOCTD IIPOTCKAHNUA XUMUYCCKHUX
peaKumTI Ha OCHOBE THUIIA XUMHUYECKON CBSI3H M aKTUBHOCTH PEarcHTOB;
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YCTaHaBJIMBATb 3aBUCUMOCTH peaKHHOHHOfI CIIOCOOHOCTH OpraHn4CCKux COCIII/IHGHI/Iﬁ OT XapaKTepa B3aUMHOTI'O BJIIMAHUA aTOMOB B MOJICKYJIax C
LECJIBIO MPOTHO3UPOBAHUA IIPOJAYKTOB PCAKIINU,

YCTaHABJIMUBATb 3aBUCHMOCTb CKOPOCTH XHUMHYSCKOH pP€aKkiun U CMCIICHUA XUMHUYECKOTI'O PaBHOBECHA OT pa3JIMYHBIX (baKTOPOB C O CJIIbIO
OIIPCACIICHUSA OINITUMAJIbHBIX yCJIOBI/IfI MPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

YCTaHAaBJIMBATh ITCHCTUYCCKYIO CBA3b MCXKAY KiIaCCaMH HECOPraHUYECKUX U OPraHMYCCKUX BCIICCTB JJIA 000CHOBaHMSA HpHHHHHI/IaHBHOﬁ
BO3MOXXHOCTH ITOJYUYCHHUA HCOPTraHNYCCKUX U OPIraHNYCCKUX COGI[I/IHGHI/Iﬁ 3aIaHHOT'O COCTaBa U CTPOCHUS;

l'IOI[6I/IpaTI) PE€aArcHThl, YCIOBUA U ONIPEACIIATE IIPOAYKThBI peaKuHﬁ, IMO3BOJIAIOUIUX p€aIN30BaTh na6opaTopHLIe W MIPOMBIIIJICHHBIC CIIOCOOBI
MMOJIYYCHU Ba)KHEHIIINX HCOPIraHUYCCKUX U OPraHNYCCKHUX BCIUICCTB,

OIIPECACIIATE XapaKTEp CPpCAbl B pE3YyJIbTAaTC 'MAPOJIN3a HCOPraHUYCCKUX U OPIraHUYCCKHUX BCUICCTB U ITPUBOAUTH HIPUMEPBI TMAPOJIN3a BEIICCTB B
HOBCGﬂHCBHOﬁ JKHM3HH 4YCJIO0BCKA, OMOJIOTHYECKHX OOMEHHBIX Inponeccax U NpOMbBIIIIICHHOCTH,

MNPUBOAUTL HIPUMEPBLI OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B IIPHUPOJC, IIPOU3BOACTBCHHBIX ITPpOHCCCAX U KU3HCACATCIbHOCTU OPIraHu3MOB;
000CHOBBIBATh IMMPAKTUYCCKOC UCIIOJIB30BAHUC HCOPTAaHNYCCKUX U OPIraHUYCCKUX BCIICCTB U UX peaKuHﬁ B IIPOMBIIIJICHHOCTHU U 6I>ITy;

BBITIOJHATh XUMUYECKUI 3KCIIEPUMEHT 110 PACIIO3HABAHUIO U TIOTYYEHUIO0 HEOPTAHUYECKUX U OPTaHMUYECKUX BEIIECTB, OTHOCSIIUXCS K PA3INYHBIM
KJIaccaM CO€IMHEHUM, B COOTBETCTBHHU C IIpaBHJIaMU U IipueMaMu 0e3011acHOM paboThl ¢ XMMUYECKUMU BEIIECTBAMU U J1a0OPaTOPHBIM
o0opyI0BaHUEM;

MIPOBOAUTH pacueThl HA OCHOBE XUMHUUYECKUX (OPMYJ U YPAaBHEHUN peakuii: HaX0XKJIE€HUE MOJIEKYIIpHON (hOPMYIIbI OPraHUYECKOro BEIECTBA 110
€ro MIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIMX B €r0 COCTaB, WU IO NMPOJYKTaM CrOPaHUs; pacueThl MaCCOBOM J0IH (Macchl)
XUMHUYECKOTO COETUHEHHS B CMECH; pacueThl Macchl (00beMa, KOJIMUECTBA BEUIECTBA) IPOAYKTOB PEAKIIUH, €CIIM OJHO U3 BELIECTB JIaHO B U30BITKE
(MMeeT MpUMECH); pacyeThl MACCOBOM MJIM 0OBbEMHOM /10JIM BBIXOJIa MIPOAYKTA PEaKIMH OT TEOPETUYECKH BO3MOXHOI0; pacyeThl TEIMIOBOro 3¢ dexra
peakImu; pacyeTbl 0ObEMHBIX OTHOILICHH I'a30B MPU XUMUUECKUX PEAKIMAX; pacueThl Macchl (00beMa, KOJMUECTBa BEIIECTBA) MPOJAYKTa PEaKLHH,
€CJIM OJJHO U3 BELIECTB JaHO B BUJE PACTBOPA C ONPEACIICHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA;

HCIOJIb30BAaTh METOJAbI HAYYHOI'O ITO3HAHUA: aHAaJIN3, CUHTC3, MOACIIMPOBAHUC XUMHUYCCKUX ITPOLCCCOB U SIBJICHUH — IIpu pCIICHUN y‘-IC6HO-
HCCICAOBATCIILCKUX 3alaY 110 U3YYCHUIO CBOﬁCTB, CII0CO00B MOJIYYCHUA U pacCllO3HaBaHUA OPTaHUYCCKUX BCUICCTB,

BJIAZACTH ITpaBHUJIaMH 0e30macHoOro 06paHIGHI/I5[ C CAKUMH, TOPIOYUMHU U TOKCUYHBIMU BECIICCTBAMH, CPEACTBAMU OLITOBOM XHUMUU,
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OCYIIECTBIATH MOMCK XUMHUECKOW HH(POPMALIUH 110 Ha3BaHUAM, HJICHTU(UKATOpaM, CTPYKTYPHBIM (popMyiaM BEIIECTB;

KPUTHYECKH OIICHUBATh U MHTEPIPETHPOBATH XUMUYECKYIO HH(DOPMAIIHIO, COJEPKAIYIOCS B COOOMICHUIX CPEIICTB MacCOBOM HH(POPMAIINH,
pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTAThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISIBIICHHS OIIMOOYHBIX
CyXJcHHI U (POPMUPOBAHUS COOCTBEHHOH MMO3UIINY;

YCTaHAaBJIMBATh B3aUMOCBI3HU MCKIY (baKTaMI/I n Teopneﬁ, HpH‘lHHOﬁ " CIICACTBUEM IIpH aHAJIN3€ HpO6J’ICMHBIX CI/ITyaI_[I/Iﬁ 1 000CHOBaHUHU
IIPpUHHUMACMbIX peHIeHHﬁ Ha OCHOBC XUMHNYECCKUX 3HaHPII>'I;

MMpEACTABIATE IYTHU PCIICHUA rI100aIbHBIX HpO6J’ICM, CTOAINMUX MEPEA YECIIOBEUECTBOM, U IIEPCIICKTUBHBIX HaHpaBJ’IeHI/Iﬁ Pa3BUTHA XUMHUYCCKHUX
TCXHOHOFHﬁ, B TOM 4YMCJIC TEXHOJIOTHI COBPCMCHHBIX MAaTCPUAJIOB C pa3quH0171 CI)YHKI_II/IOHaJ'IBHOCTBIO, BO300HOBJISIEMBIX HICTOYHHUKOB ChIpbs,
nepepa60TKH U YTUWIN3alu1 MPOMBIIIJICHHBIX U OBITOBBIX OTXOA0B.

BbinycKHUK Ha yri1y0JIeHHOM YPOBHE IOJY4YHT BO3MOKHOCTh HAYYHThCS:

(bOpMy.TIHpOBaTb CJIb UCCIICAOBAHUS, BLIABUTATH U IMIPOBEPATH SKCIICPUMCECHTAJIBHO T'MIIOTE3bl O XUMHWYCCKHUX CBOMCTBaxX BCIICCTB HA OCHOBC UX
COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIAaTh B XUMUYCCKHUEC PCAKIIHNHU, O XaPAKTECPEC U ITPOAYKTAX PAZJIUNIHBIX XUMHUYCCKUX pCaKHHﬁ;

CaMOCTOSITENILHO TUIAHKPOBATH ¥ IPOBOIUTH XUMHUYECKHE SKCIIEPUMEHTHI ¢ COOJIOIEHIEM TIPaBUIT GE30MAaCHON paboTHI ¢ BEIECTBAMHE U
71a00paTOPHBIM 000PYIOBaHUEM;

HHTCPHIPECTUPOBATH JAHHBIC O COCTABC U CTPOCHUHU BEIICCTB, IMOJTYYCHHBIC C TIOMOIIbIO COBPEMCHHBIX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX METO/0B,
HpCZ[CTaBJ'ICHI/Iﬁ O CTPOCHHH aToOMa IJIA 00BACHEHUS PE3YIBTATOB CIICKTPAJILHOTO aHAJIM3a BCIICCTB,

XapaKTepU30BaTh POJIb a30TOCOAECPIKAIIUX TETEPOIMKIMUECKUX COSAMHEHUN U HYKIIEHHOBBIX KUCIIOT KaK BaXKHEHIINX OMOIOTHYECKU aKTUBHBIX
BCIIECTB;

MMPOTrHO3UPOBATH BO3BMOKHOCTE IIPOTCKAHNUA OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, JICKAIIHUX B OCHOBEC IPUPOAHBIX U ITPONU3BOACTBCHHBIX

IMpOLECCOB.
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3. TemaTuveckoe IIIAHUPOBAHUE C YKA3aAHHEM KOJIUYECTBA AKAJeMUYECKHUX YaCOB, OTBOJAMMbIX HA OCBOCHHUE KAXKI0i TeMbl y4eOHOT0
npeaMeTa,  BO3MOKHOCTb HCIOJIb30BAHMS 110 ITOM TeMe JIeKTPOHHBIX (HM(PPOBHIX) 00pa3oBaTeILHBIX PECYPCOB

No HaumeHoBaHue pa3iesioB KosauyecTBo yacoB DJIeKTPOHHbBIE
Beero KonTtpoJsbHbie IIpakTn4yeckue (undpossbie)
padoThI padoThI o0pa3oBaTesbHbIe pecypchl

Paznean 1. Ctpoenne aroma
1.1. | Crpoenue aToma 3
1.2. | Cocrosiaue nekTpoHa B atome. CTpoeHue 2

AJICKTPOHHBIX 000JI0UEK
1.3. | Bo3MosKHBIE BAICHTHOCTH XHMHUYECKOI'0 dJIEMEHTA 2 https://www.yaklass.ru/
1.4. | Ilepuoanyeckuii 3aKOH U CTPOCHHE aTOMa. 3

CoBpeMeHHBIE MPEICTABICHHS O TIEPHOAMIHOCTH

CBOWCTB 3JICMEHTOB
1.5. | O606mienre 3HaHuit 10 TeMe «CTPOCHUE aTOMay. 2 https://www.yaklass.ru/
1.6. | KonrponbsHas padora Nel o reme «CTpoeHue aTomay.
Uroro no pazneny 13 1
Paznen 2. CTpoenne BenecTBa
2.1. | Xumuueckas CBSI3b. 1 https://www.yaklass.ru/
2.2. | MonHas xumudeckas CBsI3b 1 https://www.yaklass.ru/
2.3. | KoBaneHTHas XMMHUYECKas CBA3b 1
2.4. | Meramunueckas CBs3b 1
2.5 ['mOpunnzanust atToMHbIX opOuTanei. 'eomerpus 1

MOJIEKYJT
2.6. | Teopus CTpOeHHS XUMHUYCCKUX COCIMHECHHUN 1 https://www.yaklass.ru/
2.7. | OCHOBHBIE TIOJIOKEHHS TEOPHH CTPOCHUS BEIIIECTB 1
2.8. | [lomumepsl OpraHu4ecKUue U HEOPTaHHUECKHE 2
2.9 PacTBOpHI U TUCTIEPCHBIE CUCTEMBI 1
2.10 | Pemenue 3amau 3 https://www.yaklass.ru/
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2.11. | O600IIeHHE U CHCTEMATHU3alUs 3HAHUN TI0 TEME 2 https://www.yaklass.ru/
«CTpoeHue BelIecTBa

2.12. | KontponbHas padora Ne2 o treme «Ctpoenue 1
BEIICCTBAY

Wroro no paszneny: 16

Pa3nen 3. XumMnueckue peaxkuun

3.1. | Knaccudukanus XUMUYECKUX PEaKIIHi 4 https://www.yaklass.ru/

3.2. | TepMmoguHaMKKa XMMHUYECKUX PEaKIIMA 4 https://www.yaklass.ru/

3.3. | Pemenue 3amau 4 https://www.yaklass.ru/

3.4 O0o01IeHre ¥ cucTeMaTu3allys 3HaHUH 110 TeMe 2 https://www.yaklass.ru/
«TepMoIMHAMKKA XUMHUYECKIX PEaKIIUH

3.5. | CKOpOoCTh XUMHUYECKUX PEAKIUI 2

3.6. | O6paTUMOCTh XMMHUECKUX peaKnid. XUMUIECKOe 4
paBHOBECHE

3.7. | IIpaktuueckas padota Nel « CKOpOCTh XUMUYECKUX 1
peaKIuii»

3.8. O00011IeHNE U cCUCTEMATH3ALNS 3HAHUN 10 TEME « 2 https://www.yaklass.ru/
XUMUYECKasi KHHETHKA. X UMUYECKOE PABHOBECHEY.

3.9. DNEKTPOTUTHYCCKAS JTUCCOITUAITUS 2

3.10. | 'maponus 4

3.11. | ITpakTudaeckas padorta No2 « 'maponm3 comein» 1

3.12. | OKUCANTENHbHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH 4

3.13. | DneKTpOXUMHUYECKHE POLIECCHI 2

3.14. | O6o01menre U cucTeMaTU3anus 3HAHUH 10 TEME 2 https://www.yaklass.ru/
«XUMHYECKHE PEAKITUI.

3.15. | KontpompHast padota Ne3 o teme «XuMHYECKHE 1
pEaKIMm.

Wroro mo pasnueny: 39

Pasnen 4. BemecTBa u X CBOHCTBA

4.1. | Knaccudukaiysi HCOpraHUYECKUX BEIIECTB 2 https://www.yaklass.ru/

4.2. Knaccudukanus opraHnuecKrux BEIIECTB 3
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4.3. | Koppo3us meTamioB 2
4.4. | CrnocoObl NOJIYYCHUS METAJIIOB 2 https://www.yaklass.ru/
4.5 DIIEKTPOIIN3 2
4.6. | MeTauibl r1aBHBIX TOATPYIIT 2
4.7. | lllemo4Hble METAILIBI 2
4.8. | lllenouHo3eMenbHbBIE METALIBI 2 https://www.yaklass.ru/
4.9. | AnroMuHui 2
4,10 | MeTautbl TOOOYHBIX TOATPYIITT 1
4.11. | Mensp 1
4.12. | Huuk 1
4.13. | Xpom 1
4.14.. | Mapranen 1
4.15. | XKeneso 1
4.16. | OGoOIIeHHe U CUCTeMaTH3AaIlKs 3HAHHUH 110 TeMe 2 https://www.yaklass.ru/
MeTtamisl
4.17. | Hemeramibl 2
4.18. | l'aymorensr 2
4.19 | XanbKOreHsI 2
4.20. | HemeTanmsl mATOM rPpyIIIBI 2
4.21. | HemeTasisl 4eTBEpPTOI IPyIIIIBI 2 https://www.yaklass.ru/
4.22. | Heopranuueckue U OpraHUYECKUe KUCIOTHI 4
4.23. | Heoprannveckue U OpraHHYECKHE OCHOBAHHSI 4
4.24. | AMpoTepHbIe HEOPraHUYIECKHE U OPTaHHUYCCKHUE 2 https://www.yaklass.ru/
BEIIIECTBA
4.25. | TlpakTrueckas padota Ne3 «Pemenune 1

SKCIICPUMCHTAJILHBIX 3a/1a4 Ha PACIIO3HABAHUC
HCOPTaHNYCCKUX BEIICCTB)
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4.26. | I'eHeTnuecKas CBS3b MEKIY KIacCaMH 4 https://www.yaklass.ru/
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB

4.27. | Ilpaktuueckas pabora Ne4 «Pemienne 1
HKCIIEPUMEHTAIBHBIX 33/1a4 Ha Paclio3HaBaHHUE
OPraHMYECKUX BEIIECTBY»

4.28. | IIpaktudeckas padborta N5 « [Tomyuenue razoBy» 1

4.29. | Ilpaktuueckas padota Ne6 « OKUCIUTEIBHO 1
BOCCTAHOBHTEIILHBIC PEAKIIUI)

4.30. | PacuerHbie 3amayu 4

4.31. | O6oOIeHre 1 cucTeMaTu3allys 3HaHUH 110 TeMe 2 https://www.yaklass.ru/
«BermiecTBa 1 X CBOWCTBa»

4.32. | KontponpHas padota Ned4 o Teme «BermiectBa u ux 1
CBOMCTBaY.

Uroro no pazneny 64

Pa3zpen 5. XuMus B )KH3HH 00LIIECTBA

5.1. | Xumus u npou3BoAcTBO XUMHS U CEIbCKOE X03sicTBO | 1

5.2 XuMHs ¥ TpoOIIeMBI OKpY)KAIOIIeH cpebl XUMUs 1 1 https://www.yaklass.ru/
MIOBCEHEBHAS )KM3Hb YEJIOBEKA

Wroro no pazneny 2

UTOTI'O 132
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