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IlosicHuTeIBLHAS 3aMHCKA

Pabouas mporpamma no xumuu 11 Knacc cocraBieHa Ha OCHOBE;

- ®enepanbHbIi 3aK0H 0T 29 aekadps 2012 1. Ne 273-03 «O6 obpazoanuu B Poccuiickoit
Oenepauun» (B pea. Penepanbubix 3akoHOB 0T 17.02.2021 No 10-D3, ot 24.03.2021 Ne 51-®3, ot
05.04.2021

Ne 85-@3, 01 20.04.2021 Ne 95-®3, ot 30.04.2021 Ne 114-®3, ot 11.06.2021 Ne 170-D3, ot
02.07.2021 Ne 310-®3, ot 02.07.2021 Ne 351-®3);

-ITpuka3 MunucrepctBa oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 1. Ne413 «O06
YTBEPKIACHUM (PelepalbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CpPEJHEro OOIIero
obpazoBanus» (B pen. Ilpuka3zoB MunoOpHayku Poccum ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne
1578, 01 29.06.2017 Ne 613, ot 11.12.2020 Ne 712);

-IIpuka3z MunucrepctBa npocsemenuss Poccuiickoit ®@enepanuu ot 20 mas 2020 r. Ne 254 «O0
YTBEp)KJIEHHH (PeepalbHOTO MepeyHsl YIeOHUKOB, JOIMYIMICHHBIX K WCIOJIB30BAHUIO TIPHU PeaH3alnu
MMEIOLUX TOCY/IapCTBEHHYIO aKKpEIUTalMI0 0O0pa30BaTeNbHBIX MPOTpaMM HauyalbHOro OOIIero,
OCHOBHOTO 00mero, cpeaHero oOmero oOpa3oBaHUs —OpPraHU3aIMsIMU, OCYIIECTBIISIIOITUMU
oOpasoBaTenbHyI0 AesTenbHOCTEY (B pen. IlpukazoB Munnpocsemienusi Poccun ot 23.12.2020 Ne
766); OcHOBHOW 00pa30BaTEIBLHOM MPOrPaMMBbI CPETHEro OOIIEro 00pa30BaHUsS MYHHUIIUINAIBLHOTO
Oro/pKeTHOTO  001eo0pa3oBaTenpbHOTO yupexaeHus «llokypckas o0meoOpa3oBaTenbHasT CpeaHss
IIKOJIay.

Hannass mporpamma peanu3oBaHa B ydeOHuke [abpuenssa O. C. Xumwmsa. llkmacc. — M.:

[Ipocsemenue, 2020

[Iporpamma peanmzoBana B yueOHuke ['abpuensa O.C. Xumus 11 xmacc. ba3oBeiii ypoBeHb: yueOHUK
u1st 001eoOpaszoBarenbHbIX yupexaeHuii. — M.:IIpocsemienne 2020.r

JJMHHOCTHBIE, IIPEJIMETHBIE U METAITPEJIMETHBIE PE3YJIbTATbI
OCBOEHMA KYPCA

W3ydyeHne XUMHUHM B CTaplield ILIKOJIE JaeT BO3MOXKHOCTh JOCTHUYb CIEAYIOUIMX PpEe3yJlbTaToOB B

HaIpaBJICHUU JUYHOCTHOIO Pa3BUTHS:

1. BocmuTaHUE POCCUMCKOW TPa’KJAHCKOW HMICHTHUYHOCTH: MAaTPUOTU3MA, JIIOOBH U YBaXKEHUIO K
OteuecTBy, YyBCTBa FOPJIOCTHU 3a CBOIO Po/lnHy, 32 pOCCHHCKYIO XUMUYECKYIO HAYKY;

2. (QopMupoBaHHE LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTUKH, a TAK)KE COLMAILHOMY, KYJIbTYPHOMY, SI3IKOBOMY
U JyXOBHOMY MHOT000OpPa3ui0 COBPEMEHHOTO MHPA;

3. (¢opMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTHM U CIIOCOOHOCTHU K
CaMOPa3BUTHIO U CaMOOOPa30BAaHUIO HA OCHOBE MOTHBALIUU K OOYYEHHIO U MO3HAHUIO, BBIOOPY
npouILHOr0 00pa30BaHUsl HA OCHOBE MH(OPMAIIMU O CYHIECTBYIOIIUX MPOodeccusx u TNIHBIX
npoQecCHOHANBHBIX ~ MPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOCHHIO  WHAMBUAYaJTbHOMN
00pa30BaTeNbHOI TPAEKTOPUU C YUETOM YCTOMUYUBBIX TO3HABATEIBHBIX HHTEPECOB;

4. dopMupoBaHHE€ KOMMYHHMKATHMBHOW KOMIIETEHTHOCTH B 0Opa30oBaTelbHOM, OOIIECTBEHHO
MOJIE3HOH, YueOHO-HCCIe0BATEIBCKOM, TBOPYECKON U APYTUX BUIAX IEATEIHHOCTH;

5. ¢opMupoBaHHE MOHMMAHUSA LEHHOCTHU 3JI0POBOTO M 0O€30MacHOro o0Opa3a KU3HU; YCBOCHUE
MpaBWJI WHAWBHUyaTbHOTO W KOJUIGKTHBHOTO OE€30MAacHOT0 TIOBEIEHHUS B YPE3BBIYAMHBIX
CUTYALMSIX, YTPOKAIOUIUX )KU3HU U 3I0POBBIO JIIOJIEH;

6. ¢opmupoBaHHE TMMO3HABATETHbHOW M WH(GOPMAIMOHHON KYJIbTYpPbl, B TOM YHCIE pa3BUTHE
HaBBIKOB CaMOCTOSITENIbHOM paboThl ¢ Yy4eOHBIMU TOCOOWSAMHU, KHUTAMH, JOCTYITHBIMU
WHCTPYMEHTaMH M TEXHUYECKUMU CPECTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,



7.

(hopMHpOBaHKE OCHOB IKOJIOTUYECKOTO CO3HAHUWS HAa OCHOBE MPU3HAHUS IICHHOCTH JXU3HU BO
Bcex eé IMPOSABJIICHUAX U H€O6XOI[I/IMOCTI/I OTBC€TCTBCHHOI'O, 6epe>KH0ro OTHOLICHUA K
OKpYKalollel cpere;

Pa3BUTHUC TOTOBHOCTU K PCIICHHUIO TBOPYCCKHUX 3a/]a4, YMCHUSA HAXOAUTH aJCKBATHBIC CHOC06BI
MOBEJICHHSI U B3aMMOICHCTBHS C MAapTHEPaMU BO BpeMsl ydeOHOM U BHEYy4eOHOM JeATEIbHOCTH,
CHOCOGHOCTI/I OLICHUBATh HpO6JI€MHBIe CUTyallul M OIICPAaTUBHO MNMPHUHHUMATH OTBCTCTBCHHLIC
peuicHud B Pa3JIMYHBIX HOPOAYKTUBHBIX BHAAX  ACATCIBHOCTH (yqeGHaﬂ IIOUCKOBO-
HCCIeA0BaTENbCKasA, KIIyOHas!, MPOEKTHAsI, KPYKKOBAs U T. II. )

MeTtanpeaMeTHbBIMHU Pe3yJIbTaTaMU OCBOCHHUS OCHOBHOM 00pa30BaTeILHON MPOrpaMMbl OCHOBHOTO
0011ero 00pa30BaHHUS SIBIISIOTCS:

1.

2.

10.
11.

12.

OBJIAJIEHUE HaBBIKAMH CAMOCTOSATEIBHOIO IPUOOPETEHNS HOBBIX 3HAHUN, OpraHU3ally yueOHOU
NEeSITEIbHOCTH, ITOMCKA CPEACTB €€ OCYIIECTBICHUS;

YMEHHE IUIaHUPOBAaTh MyTH JOCTHKEHHUSI 11eJIell Ha OCHOBE CaMOCTOSTEIbHOIO aHaIM3a yCIOBUI
U CPEJICTB UX JIOCTHKEHUS, BBIIEIATH alIbTEPHATUBHBIE CIIOCOOBI TOCTHKEHUS LIEIHU U BbIOUpATh
HaubOosee >PPEeKTUBHBIN COCO0, OCYIIECTBIATh NO3HABATENbHYIO pe(IEKCHIO B OTHOILIEHUH
NeMCTBUI MO penieHnto y4eOHbIX U TI03HaBaTEIbHBIX 33a4;

yMEHHE TMOHMMAaTh IMpOoOJIeMy, CTaBUTh BOINPOCHI, BBIIIBUraTh THIIOTE3Y, JaBaTh ONpEIEICHUE
MOHATHAM, KIACCU(PHUIMPOBaTh, CTPYKTYpHUPOBAaTh MaTepuan, MPOBOJUTh OSKCIEPUMEHTBHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3UIHMIO, (POPMYIUPOBATH BHIBOIbI U 3aKIIIOUEHUS;

YMEHHE COOTHOCHUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH PE3yIbTaTaMU, OCYILECTBISATh KOHTPOJIb
CBOEH NIeATENIbHOCTH B IMpOLIECCE JOCTHIKEHUS pe3ysibTaTra, ONpeneisaTh ClocoObl NeHCTBHUM B
pamMKax TpeUIOKEHHBIX YCIOBUH U TpeOOBaHMI, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYyalueH;

¢bopMHpOBaHHE W Pa3BUTHE KOMIETEHTHOCTH B OOJAcCTH HCIHOJB30BAHUS HHCTPYMEHTOB H
TEXHUYECKUX CPEACTB MH(MOPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB U IPOrPaMMHOIO
o0ecreueHns ) Kak HHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHs KOMMYHUKAaTHUBHBIX U MO3HABATEIbHBIX
YHUBEPCAIBHBIX yU€OHBIX JCHCTBUI;

YMEHHUE CO3/1aBaTh, IPUMEHSTh U MPeoO0pa30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIH M CXEMBbI JUIS
peleHus yueOHbIX M M03HaBaTEIbHbIX 33/]ay;

YMEHHUE WU3BJIEKaThb MHPOPMALUIO U3 PA3JIUYHBIX MCTOYHMKOB (BKIJIOUAasl CPEICTBA MacCOBOM
nHbOpMalUY, KOMIIAKT-IUCKM Y4eOHOro Ha3HayeHus, pecypcbl HMHTepHeTra), CcBOOOJHO
II0JIB30BAaThCs CIIPABOYHOM JIATEPATypod, B TOM YHCIE W Ha DIIEKTPOHHBIX HOCHUTEIIX,
co0uo1aTh HOPMbI HH(GOPMALIMOHHOM H30MPaTEIBHOCTH, STUKY;

YMEHHE Ha IPAKTUKE II0Jb30BAaTbCSI OCHOBHBIMHM JIOTUYECKMMH IIPUEMaMH, METOJaMH
HaOJI0IeHUS, MOAETIMPOBAHUS, OOBACHEHMS], PELIeHUs IPoOIeM, IPOTHO3UPOBAHUS U P.;
YMEHHUE OPraHU30BBIBATH CBOIO KM3Hb B COOTBETCTBUM C IPEACTaBICHUSAMH O 30pPOBOM 00pasze
KHU3HU, MpaBax U OOA3aHHOCTAX TPaKIAHMHA, LEHHOCTSX OBITHS, KYJIbTYpbl U COLMAIBLHOIO
B3aUMOJICHCTBUS;

YMEHHE BBIIIOJIHATD NI03HABATEIIBHBIE U IPAKTUYECKUE 3aJaHKs], B TOM YHCJIE IPOEKTHBIE;
YMEHHE CaMOCTOSITEIBHO W apryMEHTHMPOBAHHO OLICHMBATh CBOM JCWUCTBHUS W JIEHCTBUSA
OJIHOKJIACCHUKOB, COJIEP>KAaTEIbHO OOOCHOBBIBAs MPaBWJIBHOCTh UM OIIMOOYHOCTH pe3yibTaTa
U crnocoba AeHCTBUS, a/IeKBATHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTbh KaK Mepy (haKTHYeCKOTo
WM IPENOJIaraéMoro pacxozia peCypcoB Ha pELICHHME 3aJaud, a TaKXKEe CBOM BO3MOYKHOCTH B
JOCTHKEHHUH LIETH ONPENEICHHOMN CII0KHOCTH;

yMeHue paboraTh B rpymnmne — 3((eKTUBHO COTpyIHMYATh U B3aUMOJICHICTBOBAaTh Ha OCHOBE
KOOpAMHAIMM Pa3IMYHBIX TMO3MLMNA MpH BBIPAOOTKE OOIIEro pemeHus B COBMECTHOM
NeATeNbHOCTH; CIyllaTh MapTHepa, (OpMYIHpPOBaTh U apryMEHTHPOBaTb CBOE MHEHHE,
KOPPEKTHO OTCTAaMBaTh CBOIO IMO3UIUIO U KOOPAWHHMPOBATH €€ C MO3HULUU NApTHEPOB, B TOM
qucie B CUTyallud CTOJIKHOBEHHS MHTEPECOB; MPOJAYKTUBHO pa3peliaTb KOH(QIMKTBI HA OCHOBE



ydeTa HHTCPECOB M IMO3UIMKA BCEX €ro yJacTHUKOB, IOHCKA M OICHKH ajJbTePHATHUBHBIX
CIOCO00B pa3pemnieHus: KOHPIUKTOB.

IpexverHbiMu pesyabTatramMu ocBocHUss OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHHUS SIBIISIOTCS:

1.

(dhopMHpOBaHHE TEPBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX IPEICTABICHUI O BEIIECTBAX, WX
MPEBPALIECHUSAX UM MPAKTUICCKOM NPUMCHEHWU; OBJAJCHUE TMOHATUHHBIM ammapaToM |
CUMBOJIMYECKUM SI3BIKOM XUMUU;

OCO3HAaHHWE OOBCKTHUBHOW 3HAYUMOCTH OCHOB XUMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMHYCCKUX TPEBPANICHU OPTaHUYCCKUX W HEOPTraHWYCCKHX BEHISCTB KaK
OCHOBBI MHOTHX SIBIICHUH >KMBOW W HEXKHBOW MPHPOJBI; YrIyOJeHHE MpPEACTaBICHUN O
MaTepHAITLHOM €TUHCTBE MHPA;

OBJIaJICHUE OCHOBAMHU XHUMHUYECKOH TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3HPOBATH M OOHEKTHBHO
OIICHUBAThH )KM3HCHHBIC CUTYAIlUH, CBSI3aHHBIC C XUMUEH, HaBBIKAMH 0O€30ITaCHOTO OOpaIIeHUs C
BEI[ECTBAMH, HCIIOJIb3yeMbIMH B TIOBCETHEBHOW JKM3HH; YMEHHUEM aHAIM3UPOBATH U
IUIAHUPOBATh 3KOJIOTUYECKH Oe30MacHOe TOBENECHUE B IENIIX COEpPEeKEHUS 3JI0POBbI U
OKpYKarollen Cpeibl;

(hopMHpOBaHHE YMCHHI YCTAHABIIMBATH CBSI3U MEXK]Y PEAIbHO HAOIIOJACMBIMH XHMHYCCKUMH
SIBJICHUSIMH U TIPOTIECCAMH, TTPOUCXOSIIUMU B MUKPOMHPE, OOBSICHATH TPHYNHBI MHOTOOOPA3Hs
BEIIECTB, 3aBUCHMOCTh WX CBOMCTB OT COCTaBa M CTPOCHHS, a TaK)Ke 3aBUCUMOCTh IPUMEHEHUS
BEIIECTB OT UX CBOWCTB;

MPUOOPETEHUS ONBITA UCIIOJIF30BAHUS PA3IMYHBIX METOI0B N3YUCHHUS BEIISCTB; HAOFOICHUS 32
WX TIPEBpAlICHUSIMH TPU TPOBEJICHUU HECIOKHBIX XUMHUYECKHX OKCIIEPUMEHTOB C
WCTIOJIb30BaHUEM JIA0OPAaTOPHOTO 00OPYIOBaHMS U PUOOPOB;

YMEHHE OKa3bIBaTh IEPBYIO MTOMOIIIH ITPH OTPABJIICHHSX, 0)KOTaX H JAPYrUX TPaBMax, CBSI3aHHBIX
C BEIECTBAMH M JTAOOPATOPHBIM 000PYyJI0BaHUEM;

OBJIaJIEHUE MpUeMaMH paboThl ¢ HH(POPMALIMEH XUMHUYECKOTO COJIEp>KaHus, MPEACTaBICHHON B
pasHoii popme (B Buae Tekcrta, hopmyi, rpaduKoB, TAOJUYHBIX JaHHBIX, cxeM, doTorpaduii u
ap.)

CO3ZJaHME OCHOBBI i (POPMUPOBAHUS MHTEpEca K PACIIUPEHHUIO U YIIyOJCHUI0 XUMUYECKHX
3HaHMW U BBHIOOpA XMMHUHU KaK NpO(GUIBHOTIO IMpeaMeTa MpU Mepexoie Ha CTYNEHb CPEIHEro
(momHoro) oOmero o0pa3oBaHus, a B JajdbHEHIIeM U B KadecTBe cdepbl CBoe
npodeccruoHalbHOM 1eATENbHOCTH;

(dbopMupoBaHHE TMPEACTABICHUI O 3HAYEHWU XMMHUYECKON HAyKH B PEUICHHUH COBPEMEHHBIX
9KOJIOTHYECKUX MpoOJieM, B TOM 4YHCIE B MPEAOTBPAIICHUU TEXHOTEHHBIX M HKOJIOTHYECKHUX
Karactpod.

BbINMyCKHUK HAYYUTCS:

e packpbIBaTh Ha MpUMEpaxX PoJib XUMUU B (POPMUPOBAHUU COBPEMEHHOM HAyYHOU KapTUHBI
MHpa U B IPAKTUYECKON JACSITETbHOCTU YEIIOBEKA;

e JICMOHCTPUPOBATH HAa NPpUMEpPAX B3AUMOCBA3b MCKAY XUMHEN U APYTruMHU CCTCCTBCHHBIMHA
HayKaMU;

e  packpsIBaTh Ha IPUMEPAX MOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHus A.M. byrneposa;

e moHMMAaTh pusnueckuii cMmpica Ileproauueckoro 3akoHa /I.M. MenneneeBa 1 Ha ero OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa30BaHHBIX UMU BEILIECTB OT
3JIEKTPOHHOTI'O CTPOEHUS aTOMOB;

e OOBSACHATH IMPpUYNHBI MHOFOO6pa3I/I$I BCIICCTB HAa OCHOBC O6IJ_[I/IX Hpe,[[CTaBJ'ICHI/Iﬁ 00 ux
COCTaBC U CTPOCHHU;



e IIPUMEHATH NIPABUJIA CUCTEMATUYECKON MEXIYHAPOJHOW HOMEHKIIATyphl KaK CpEICTBA
pa3nuyeHus U UICHTU(PUKALMY BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

e COCTaBJISTh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (DOPMYJIbI OPraHUYECKUX BEHIECTB KaK
HOCHUTEIeH HHPOPMAIK O CTPOCHHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAIICKHOCTH K
OIPENEIIEHHOMY KJIACCYy COEIUHEHMII;

e  XapaKTePU30BaTh OPraHUYECKHE BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM,
YCTaHaBJII/IBaTI) HpI/I‘-II/IHHO'CJICI[CTBCHHBIG CBA3H Me)KI[y JAaHHBIMU XapaKTepI/ICTI/IKaMI/I
BEIIECTBA;

e TPHUBOJHUTH NIPUMEPHl XUMHUYECKHX PEaKINi, PACKPBIBAIOIINX XapaKTEPHBIE CBOWCTBA
TUIHYHBIX MIPEJICTABUTENCH KIIACCOB OPraHMYECKHUX BEIIECTB C LENbI0 X UACHTUDUKAIINH U
00BsiCHEHUS 00J1aCTH IPUMEHEHUS;

e IIPOTHO3HMPOBATH BO3MOXHOCTb IPOTEKaHUS XUMHUECKUX PEAKIIMM HA OCHOBE 3HAHUM O
TUIIAX XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEAreHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

e HCIIOJIb30BATb 3HAHHUA O COCTABE, CTPOCHHUU U XUMUYCCKUX CBOMCTBAxX BCIICCTB JJId
0e3011acCHOTO IMIPUMCHCHUA B HpaKTHqCCKOﬁ JACATCIBHOCTU,

e TMPUBOAUTH MPUMEPHI MPAKTUYECKOTO UCIOJIb30BaHUS IPOAYKTOB NepepaboTKu HEPTH U
MIPHUPOAHOTrO Irada, BBICOKOMOJICKYIIAPHBIX Coe)II/IHeHI/Iﬁ (HOJ'II/IC)TI/IJ'IeHa, CHHTCTHYECKOTI'O
KaydyKa, alleTaTHOTO BOJIOKHA);

e TIPOBOJIUTH OMBITHI TIO PACMIO3HABAHUIO OPTAaHUYECKUX BEIIECTB: TIIHIIEPUHA, YKCYCHOU
KHCJIOTHI, HETIPEJIEIbHBIX )KUPOB, TJIFOKO3bI, KpaxMalia, OSJIKOB — B COCTABE MHUIIEBBIX
MPOJIYKTOB U KOCMETHYECKUX CPECTB;

e BIIQJICTh MPABWIAMH M TpUEMaMH 0€30MaCHON paObOThl C XUMHUYECKIMH BEIIECTBAMH H
1a00paTOPHBIM 000PYI0OBAHUEM;

e YCTAaHABJIMBATBH 3aBUCUMOCTH CKOPOCTHU XHUMHAYSCKOH PEAKIIMKU U CMCHICHUSA XUMHWYCCKOI'O
PAaBHOBECHUSA OT PA3JIMYHBIX (baKTOPOB C LCJIBIO OIPCACIICHUA OIITUMAJIBHBIX YCJIOBI/Iﬁ
IIPOTEKAHUA XUMHUYCCKUX IIPOLECCOB,

e [IPUBOJUTD MPUMEPLI T'MAPOJIN3a coJieil B HOBCG,Z[HCBHOI;'I KH3HH 4YCJIOBCKA,

e IIPUBOIMUTH IIPUMEPHBI OKUCINTCIPHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B IIpUpoJac,
IIPOU3BOJACTBCHHBIX ITPOLECCaX U JKUBHEACATCIbHOCTU OPraHu3MOB;

e IPHUBOJUTH IPUMEPbl XMMUUYECKHX PEaKI1il, pacKphIBAIOIIUX O0IIHE XMMUYECKHE CBOIICTBA
BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

e MIUIOCTPpHUPOBATH HA MMPHUMECPAX CTAHOBJICHUC U 3BOJIIOIUIO OpraHquCKOﬁ XMUMHUHU KaK HAYKU
Ha pa3JIMYHbIX HCTOPUYCCKUX ITAllaX €€ PA3BUTH,

e HCHOJIb30BATb MCTOAbI HAYYHOI'O IIO3HAHUS ITPH BBIIIOJIHCHUU ITPOCKTOB U y‘IC6HO'
HCCIICAOBATCIILCKUX 3a/1aY 110 U3YUCHUIO CBOI>'ICTB, crmoco0oB MOJIY4CHHUA U paCllO3HABAHUA
OpPraHU4YC€CKUX BCIICCTB,

e  OOBICHATH MPUPOIY U CTIOCOOBI 00pa30BaHUsI XMMUYECKOM CBSI3U: KOBAJICHTHOH (MOJSPHOM,
HEMOJIIPHOM ), HOHHOM, METAJITMYECKOH, BOJOPOJTHOMN — C IIENbI0 ONPECICHUs XUMHUECKOM
aKTUBHOCTH BEIIECTB;



e YCTAHABJIMBATb 'CHCTUYCCKYIO CBA3b MCKAY KJIaCCaMU OPraHMYCCKHUX BCUICCTB IJIA
000CHOBaHHUS HpPIHI_[I/IHI/IaJIBHOfI BO3MOJKXHOCTHU MOJIYYCHHA OPTraHUYCCKUX COC,HI/IHCHI/IfI
3aIaHHOT'0 COCTaBa U CTPOCHUA,

e  YCTaHABJIMBATH B3aUMOCBS3U MEXKY (DaKTaMU U TEOPUEH, TPUUUHON U CICICTBUEM TIPU
aHaJM3e MPOOJIEMHBIX CUTyalllii 1 000CHOBAHUY MIPUHUMAEMBIX PEIICHUI Ha OCHOBE
XUMHYECKUX 3HAHUU.

YueHnk Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYUIUTLCH .

e  HCIOJIH30BATh METObl HAYYHOTO IMO3HAHUS MPU BHITIOJIHEHUH MPOEKTOB U yu4eOHO -
HCCIICIOBATEIIBCKHX 337124 110 U3YYCHHUIO CBOMCTB, CIIOCOOOB TMOJy4EHUS U PACIIO3HABAHUS
BCIIECTB;

e OOBICHATH MPUPOLY U CTIOCOOBI 00pa30BaHUs XMMUYECKOH CBSI3U: KOBAJIEHTHOH (MOJISIPHOM,
HETIOJISIPHO ), HOHHOM, METaJUIMYECKOU, BOJOPOJHON — C IENIbIO OTIPEICTICHUSI XUMUYECKOM
AKTUBHOCTH BEILIECTB;

e YCTAHABJIMBATb T'CHCTUYCCKYIO CBA3b MCKAY KJIaCCaMU OPTraHUYCCKUX U HEOPIraHNMYCCKUX
BCIICCTB JJIsA 000CHOBAHHS B3aHMOCBSI3H.

e YCTaHABJIMBATh B3aUMOCBS3U MEXIY (haKTaMH U TEOPUEH, MPUINHOMN U CIICCTBUEM MPH
aHaJM3e MPOOJEMHBIX CUTYaIii 1 000CHOBAaHWHW MTPUHUMAEMBIX PEIICHUI Ha OCHOBE
XUMHYECKUX 3HAHUU.

COJAEPKXAHUE KYPCA XMMMHHU B 11 KJIACCE
Crtpoenue BemecTBa (9uacos+1 Bxoxa)

Cmpoenue amoma. ATOMCIOXHAs dyacTuia. SAapo aroMa: TPOTOHBI W HEWUTPOHBI.
M30TOmBL. DJAEKTPOHBI. DIIEKTPOHHAs 000JI0YKa. DHEPreTHYeCKHii ypoBeHb. Opbutamu: S u p, d-
opbumanu. PacripeneneHue 3€KTPOHOB M0 SHEPTeTHYECKUM YPOBHSAM M OpOUTAIISAM. DIEKTPOHHBIE
KOH(UTypallu aTOMOB XUMHUYECKHX 3JIEMEHTOB. BaeHTHbIE BO3MOKHOCTH aTOMOB XHMHYECKHX
3JIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBpEMEHHOE IMOHSATHE XUMUYECKOTO 3JIEMEHTA.
CoBpemenHast GopMyaupoBKa NEPUOAMYECKOTO 3akoHa. [IpuymHa MepuoJWYHOCTH B H3MEHEHHH
CBOMCTB XUMHUYECKHX 3JIeMeHTOB. (OCOOEHHOCTH 3alOJIHEHUS DHEPreTUYeCKUX YpOBHEH B
AIIEKTPOHHBIX 000JIOUKAX aTOMOB MEPEXOAHBIX 3JIEMEHTOB. DIIEKTPOHHbIE CEMENCTBA 3JIEMEHTOB: S-
u p-onemenmot; d- u f-onemenmeor.

Omxpvimue /[ U Menoeneesvim [lepuoouueckozo 3axona. BaxHeilne NOHATHS XUMHH: aTOM,
OTHOCHUTENIbHAass aTroMHas W MojekyisapHas Maccel. Ortkpeitue . M. MenneneeBbiM
[Tepuoauueckoro 3akona. [lepuoanueckuii 3akon B hopmynuposke J. 1. Menneneesa.

Ilepuoouuecxas cucmema /. U. Menoeneesa. Ilepnonnueckas cucrema [[. . MenaeneeBa kak
rpaduyeckoe OTOOpakeHHE NEPUOJAUYECKOTO 3aKoHA. Pa3nuuHble BapuUaHTHl MEPUOAUYECKOM
cucteMsl. [lepuoapl u rpynnel. 3HaYe€HUE NEPUOIUIYECKOTO 3aKOHA U IEPUOANYECKON CHCTEMBI.

JlabopaTopHble ombIThbl. 1. OmnpeneneHue CBOMCTB HEKOTOPBIX BEIIECTB HA OCHOBE THUIA
KpUCTAJUITMYECKOM pemeTku. 2. O3HaKOMIIEHHE C KOJIJIEKIIMEH MOJIMMEPOB, TUIACTMACC U BOJIOKOH U
m3aenuid u3 Hux. 3. JKecTKocTh BOJBI. YcCTpaHeHHE »KeCTKOCTH BoAbl. 4. O3HAKOMIIEHHE C
MHHEpaJIbHBIMU BoAaMHU. 5. O3HAKOMIIEHHE C TUCIIEPCHBIMU CUCTEMaMHU.

B maHHOUW TeMe Kypca 3alUIaHMPOBAHO M3ydEHHE MOHITHI: aToM, SIPO U IEKTPOHHAs 000JOYKa,
ANEKTPOHBI, MPOTOHBI, HEUTPOHBI. MUKpoOMHpP UM MakpoMup. Jlyanus3m dyacTull MHUKPOMHpA.
OnexkTpoHHOEe 00nako, opburtanb, (opma opOuTaneil, sHepreTuyeckHe YpPOBHH M IOJYypPOBHH,



aTOMHBIE OpPOMUTANIH.DJIEKTPOHHO — Tpaduueckue (OpPMYIIbI aTOMOB BIIEMEHTOB, JJIEKTPOHHAS
KjIaccuukanus 371eMeHTOB. (DHU3UYECKUH CMBICT TOPAIKOBOIO HOMEpa JIIEMEHTa, NPUYMHBI
M3MEHEHHsSI METAJUIMYECKHX W HEMETAJUIMYECKHX CBOMCTB JJIEMEHTOB, 3HAYEHHE 3aKOHA JUIs
pa3BuTHs Hayku. VIOHHAs CBS3b W MOHHBIE KPUCTAUTMYECKUE PELIETKH, HJIEKTPOOTPHIIATEIBHOCTS,
KaTHOHBI, aHWOHBI. KoBajeHTHas CBsA3b M €€ pPa3sHOBUIHOCTH M MEXaHHU3MBI OOpa30BaHUSL.
Merannudeckasi CBS3b M METAUITMUECKHE KPUCTAJUIMYECKHE pemeTKH. BomopoaHas cBs3b U ee
pazHoBuAHOCTU. [Ipupona XuM. cBs3eH.

Xumnueckue peakuuu(8 yacos 14 pyoex)

Knaccugpuxayus xumuueckux peaxyuii. Peaxuym, uaymue 0e3 M3MEHEHHs COCTaBa BEIECTB.
Knaccugukanus mo yuciay M cOCTaBy pearupyroluX BeIIeCTB M NPOAYKTOB peakuuu. Peakuun
pa3noKeHus, COEOUHEHMs, 3aMellleHuss U oOMeHa B HeopraHmyeckol xumuu. Peakuun
MPUCOEUHEHMS], OTILEIUICHNS, 3aMEUIeHUs] M HM30MEepHU3alMi B OpraHudeckoid xumuu. Peakuun
MOJIMMEPU3ALMHN KaK YaCTHBIN CIy4dall peakui MPUCOECTUHEHUS.

Tennosou  appexm  xumuueckux  peakyuti. IK30- W DHIOTEPMUYECKUE  PEAKIUH.
Tepmoxumuueckue ypaBHeHUs. PacueT koyinyecTBa TEMIOTHI 10 TEPMOXUMUYECKUM YPABHEHHSIM.

Cropocmb xumuueckux peaxyuti. [ToHsITHE O CKOPOCTH XMMHYECKHUX PEAKIMM, aHATUTHYECKOE
BBIpa&KE€HUE. 3aBUCUMOCTb CKOPOCTH pEaKLIHUW OT KOHIEHTpAluu, JaBJICHUS, TEMIEepaTyphl,
MIPUPO/IbI PEarupyIOIINX BEIIECTB, IJIONIAN X CONPUKOCHOBEHMS. 3aKOH JIEUCTBYIOIIHUX Macc.

Kamanuz.  Karammzaropel.  Karamu3.  [lpumepsl  KaTamuTH4YeCcKMX  IPOLECCOB B
MIPOMBIIIJIEHHOCTH, TEXHUKE, ObITY. DEepMEHTHI U UX OTJIMYUS OT HEOPraHWYECKUX KaTalau3aTOpOB.
[Ipumenenne kaTaan3aTopoB U (pepMEHTOB.

Xumuueckoe pasHnogecue. ObpaTMble U HeOOpaTUMble peakluu. XHUMHYECKOE paBHOBECHE U
CHOCOOBI €ro CMeIeHUs Ha IpUMepe MOJTyYeHHUs] aMMHaKa.

Oxucnumenvrno-eoccmanogumensvhvle npoyeccvl. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
Oxucinurens W BoccTaHoBUTENb. OKucaeHWE W BoccTaHOBieHHE. (CocTaBiieHHE YpaBHEHUU
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOJOM AJIEKTPOHHOTO OanaHca.. DIEKTPOIIU3.
IMpakTuyeckas padora Ne 1 PemieHue 3kcriepuMeHTAIbHBIX 32124

BemecrBa u ux cBoiicrBa(8 yacoB)

Obwue ceoticmeéa memannos. XHWMHYECKHE CBOMCTBA METAJNIOB KaK BOCCTAaHOBHUTEIICH.
B3anmopelictBue MeTajlIoOB C HEMETa/ulaMHu, BOJIOM, KHUCJIOTaMU M PacTBOPAMH  COJICH.
MeTtannoTepMusi.

Kopposus memannoé Kaxk OKHCIHMTEIBHO-BOCCTAHOBUTENBHBIM Iporecc. CrocoObl 3aliuThI
METaJJIOB OT KOPPO3HH.

Obuwue ceoticmea nememasnnog. XMMAYECKUE CBOMCTBA HEMETAJUIOB KaK OKHUCIIATEIICH.
B3aunmopeiicTBue ¢ MeTamiamMu, BOJOPOJIOM U IpYTUMU HeMeTaiiaMu. CBOMCTBA HEMETAJIJIOB KAk
BOCCTaHOBUTEJICH. B3auMoielicTBrE ¢ MPOCTHIMU U CIOKHBIMU BEIIECTBAMU-OKUCIUTEIISIMU.
OO1as XxapakTepUCTHUKA TaIOTE€HOB

Kucnomst B cBeTe TeOopuUM  DIEKTPOIUTHUECKOW  muccoumanuu. OOmmMe CcBOMCTBa
HEOPraHWYECKUX U OPraHUYECKUX KUCIIOT. Y CIIOBHUSI TEUCHMS PEAKUUU MEXIY DIEKTPOIUTAMH 0
KOHIIA.

OcHogaHus B CBETE TEOPHH DJIEKTPOJUTUYECKON IMCCOIUAINY, WX KIacCUpUKAIUI U OOIIHe
CBOICTBA.



Conu B CBETE TEOPUU DIIEKTPOJIUTHYECKON JUCCONMANNU, WX Kilaccudukamus u oOmiue
CBOMCTBA. OJNEKTPOXUMHYECKUN psJi HANPsDKEHUM METAUIOB W €r0  HMCHOJb30BaHHUE YIS
XapaKTEepPUCTUKH BOCCTAHOBUTEIIBHBIX CBOMCTB METAJIOB.

IIpakTuyeckasi padora Ne 2 PemeHue 3KcnepuMeHTANbHBIX 32/1a4 110 TeMe «BemecTBa u nx
CBOMCTBA»

Xumus u Ku3Hb(4 yaca)

XuMHST B MPOMBIIUICHHOCTH. [IpHHIIUIIBI XUMHUUECKOTO MPOU3BOACTBA. XMUMHUKO-TEXHOJIOTHUECKUE
MIPUHIIMIIBI TPOMBIIIUICHHOTO TOJy4YeHUs: MeTayuioB. [Ipou3BoACTBO uyryHa u craimu. XUMHS B
ObITy. XUMHU4YECKass MPOMBINIJICHHOCT, M OKpYyXKammas cpena. Hayddnble MeTOIbI TMO3HAHUS B
xumun. Hcrounwku xumuuecko wuHpopManuu. [lomck wHboOpManmu 1O  HaA3BAHUM,
uIeHTU(UKATOpAM, CTPYKTYpHBIM ¢opMylnaM. MoaenupoBaHue XUMHUYECKUX TMPOIIECCOB U
SIBJICHUH, XUMUYECKUN aHAIM3 W CHUHTE3 KaK METOJbl HAy4YHOTO TMO3HAHUA. XUMHUS U 370POBBHE.
JlexapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpaJbHbIE BOJBL. [IpoOnemsbl, CBsI3aHHBIE C
MPUMEHEHHUEM JICKaPCTBEHHBIX NpernapaTtoB. BpenHble NPUBBIUKK U (PAKTOPHI, pa3pylIaloIIne
310pOBhe (KypeHHe, yIoTpeOieHne ajkoroJisi, HapkoMmaHus). PanmonanpHOe mutanue. [lumeBbie
no6aBkr. OCHOBBI IIMINEBOH XUMHHA. XMMHS B IIOBCEIHEBHOM >KM3HH. MOIOIIME M YHUCTIIINE
cpenctBa. CpenctBa OOprOBI C OBITOBHIMA HACEKOMBIMH: PENEUICHTHI, WHCEKTUIMABL. CpencTa
JTUYHOW TUTHEHBI U KocMeTukH. [IpaBmiia 6e3omacHoit paboThI C €KUMH, TOPIOYHUMH M TOKCUIHBIMA
BEIIIECTBAMH, CPEJICTBAMH OBITOBOM XUMHUHU. XHUMHS M CEIbCKOE XO3iiMCTBO. MuUHEpaibHBIE H
opranuueckue yaoOpenusa. CpeacTBa 3alluThl pacTeHUil. XuMmus U 3Hepretuka. llpupoaHbie
WCTOYHUKU  YIIIeBOMOPOJoB. [lpupomueiii W moOmyTHBIM HEPTSAHOW Tas3pl, WX COCTaB U
ucnonp3zoBanue. CoctaB HedTH U ee nepepadoTka. Hedrenmpomykrel. OKkTaHOBOE YMCIO OCH3MHA.
OxpaHa OKpyXKawIel cpeapl Npu HePpTenepepadoTKe M TPAHCIOPTHPOBKE HEPTEMPOTYKTOB.
AJNbTEpHATHUBHBIE WMCTOYHUKHA OHHEPrud. Xumus B crpoutenncTBe. llement. beron. Ilombop
ONTUMAJIbHBIX CTPOUTENBHBIX MAaTEPHUAJIOB B IMPAKTHUYECKOW NEATEIbHOCTH 4YEJIOBEKa. XUMHUS U
9KoJorus. XHMHUYECKOE 3arpsi3HEHHE OKpyXarowmenl cpeasl M ero  mnocnuenctsus. Oxpana
ruipocdepsl, MoUBbI, aTMOCGEPDI, PIIOPHI U PayHBI OT XMMHUUECKOTO 3arpsi3HEHHSL.

Ne | Tema ypoka KoJu-Bo | lata

4yacos
IUIaH dakr

Crtpoenue BemecTBa (9uacos+1 Bxox)

1 Crpoenue atoMa. DnekTpoHHas obonouka. Mucrpykrax mo Th. 1 107.09

2 Oco0OeHHOCTH CTpPOEHHUS JJIEKTPOHHBIX oOOonouek mnepexoanbix | 1 | 14.09
aneMeHToB. OpOuTanusu p

3 [Tepuoguueckuit 3akoH u Ilepumoamueckas cucTeMa XHMHYECKHX 1 21.09
DIIEMEHTOB MeHieneeBa

4 | BxonHas KOHTpoOJIbHas paboTa 1 |28.09

5 Xumnueckas cBa3b. MoHHAag 1 KOBaJICHTHAA 1 05.10

6 | Merajuindyeckas ¥ BOJIOpOJiHAs XUMUYeckue cBsi3u. Enunas npupona | 1 | 12.10
XUMUYECKUX CBsI3eH

7 | BemectBa MOJNEKYISIpHOTO U HeMoJeKyispHoro crpoenus. Tumsr | 1 | 19.10
KpUCTaIMyeckux  pemerok.  JlaGoparopnas  pabora  Nel




OmnpeneneHre CBONCTB HEKOTOPHIX BELIECTB Ha OCHOBE THIA
Kpuctaymmueckoid pewmetku. Ne2 (O3HakOMJIEHHE C KOJUIEKIMEH
IIOJIMMEPOB: IUIACTMACC U BOJIOKOH U M3AeIud K3 HUX. MHCTpyKTa)
o Th.

8 | Ilomumepst 26.10
9 | ducnepcubie cucrembl. Kommowaer (30m u renu). Jlaboparopras 09.11

pabdora Ne3  O3HakomjieHME C  JUCIEPCHBIMH  CHCTEMaMH.

Nucrpykrax no Th Ha pabouem mecre.
10 | UroroBerit ypok mo Teme CTpoeHUe BellecTBA 1 11.11

Xumuyeckue peakuuu(9 yacos 14 pyoe:x)

11 | Knaccudukaius XuMAYECKUX PeaKIIui 1 16.11
12 | CxopocTh XUMHYECKOH peakInu 1 23.11
13 | O6paTuMOCTh XUMHUYECKUX PEaKIuil. XHUMUYECKOES paBHOBECHE W | 2 30.11
14 | ciocoObI ero cMelieHust 07.12
15 | PyGexxHast KOHTpOJIbHAS padoTa 1 14.12
16 | OkuCIHUTENBHO - BOCCTAHOBUTEIILHBIE PEAKITUT 2 21.12
17 11.01
18 | I'maponwm3 1 18.01
19 | DnekTpoyu3 pacIuIaBoB U pacTBOPOB. [IpakTHUeckoe MpUMeHeHHE 1 25.01
20 | IlpakTuyeckass padora Ne 1 PemieHne 3KCHePHMEHTAJIBHBIX 01.02

3aaau

BemecTBa n ux cpoiicrea(10uacon)

21 | Metasibl ¥ X CBOICTBa 1 08.02
22 | Hemetainel u ux cBoicTBa. biiaropoasie raspl 1 15.02
23 | Kucnotel. JlaboparopHass paborta O3HAaKOMJICHHE C KOJUICKIIHEH | 2 22.02
24 | kucnot. Muctpykrax nmo Th Ha pabouem mecre. 29.02
25 | OcHoBanwus. JJaboparopHast padota [lomyuenue u cBoiicTBa 2 07.03
26 | HepacTBOpuUMBIX ocHOBaHUH. MHCTpyKTax 1o Th Ha paboyem mecTe 14.03
27 | AMdoTepHbIe OpraHuYeCKUe U HEOPraHUYECKHUE BEIIeCTBa 1
28 | Conu 2 21.03
29 04.04
30 | pakTuyeckasi padora Ne 2 PemeHne 3KcnepuMeHTATBHBIX 1 11.04

3aja4 no teme «BeulecTBa u UX CBOWCTBa»

Xumus " ku3Hb(4 yaca+14 BbIX0/)

31 | Xumus B NpoMBbIIUIEHHOCTH. [IpMHIMIIBI XUMUYECKOTO 18.04

MIPOU3BOJICTBA
32 | Xumus 1 310pOBbe. XUMUS U CETHCKOE XO3HUCTBO 25.04
33 | XuMug B HOBCEIHEBHOM KU3HA 16.05




‘ 34 ‘ HTorosas KoHTpoJbHAsA padoTa ‘ ‘ 23.05
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