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2023-2024 yuyeOubiit rog

CocraBurens: Koanbuyk Mapuna MBanoBna
YUYHTeNIb XHMUH

r. U300unpHbIi, 2023



Pabouas mporpamma pa3paboTaHa B COOTBETCTBHM CO CIEAYIOUIUMU HOPMATHBHBIMU
JIOKyMEHTaMHu:

— npuka3z MuHuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit @enepanuu ot 31
nekabpst 2015 r. Ne 1577 «O BHeceHUH U3MEHEHHUH B IpUKa3 MHUHUCTEpCTBA
obpasoBanus u Hayku Poccuiickoit deneparuu ot 17 nexadps 2010 r. Ne 1897 «O06
YTBEPkKACHUH (PellepabHOTO roCyAapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAapTa
OCHOBHOT'O 00111er0 00pa3oBaHUs»;

— npuka3 MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit deaepanuu ot 31
nexadpst 2015 r. Ne 1578 «O BHeceHUH U3MEHEHUH B ITpuka3 MUHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanun ot 17 mast 2012 r. Ne 413 «O6
YTBEpkKACHUH (PellepabHOTO rOCYAapCTBEHHOT0 00Pa30BaTeIbHOrO CTaHAapTa

CpemHero o0Iero oopa3oBaHus;

— mnpwuka3 MuHHCTEepcTBa npocBenieHus Poccutickoit deneparuu ot 11
nexabps 2020 . Ne 712 «/3meHeHHUs1, KOTOPhIE BHOCATCSI B HEKOTOPBIE (eiepaabHbIe
rocyiapcTBeHHbIE 00pa3oBaTelibHbIe CTaHAAPTHI 001Iero 00pa3oBaHUs 1O BOIPOCAM

BOCIUTAHUS 00YYAIOIIUXCSI.
— QO0pazoBarensHas nporpamma MBOY «COIINel»

— VYuebnsiit mnan MBOVY «COLINel» UT"OCK
CrpykTypa pabo4yux MporpamMM Y4YeOHBIX MPEIMETOB, KYPCOB ONpEAeseTcs
tpeboBanusimu OI'OC obmero odpazoBanus. Tak, B m. 18.2.2. ormeuaeTcs, 4To

«Paboune mporpaMMbl y4eOHBIX TPEIMETOB, KYPCOB JIOJDKHBI COIEPIKATD:

1) TUTAHUPYEMBbIe Pe3yNbTaThl OCBOCHHUS YyUeOHOTO MpeIMeTa, Kypca,

2) coJiep>kaHue y4eOHOTO MpeaMeTa, Kypea;

3) TEMaTUYECKOE IJITAaHUPOBAHUE C YKAa3aHUEM KOJIMYECTBA YaCOB, OTBOIUMBIX
Ha OCBOECHHE KaXKJIOH TEMBD.

Pabouas nporpamma peanuzyercsa B yueoHukax YMK astopos I'. E. Pynzurtuca, @. I'.

Denpamana «Xumud. 10 kimace» n «Xumud. 11 kmace» 1 yac B Hegenro.



IInanupyemMbie pe3y1bTaThl OCBOCHUSI Y4eOHOI0 IIpeaMeTa

IIpeaMeTHbIE Pe3yJabTaThl (0A308bili YPOGEHD).

1) c(hOPMHUPOBAHHOCTH MPEJCTABICHUN O MECTE XUMHH B COBPEMEHHON HAyYHOU KapTHUHE
MUpa; MTOHUMAaHHUE POJIH XUMHUH B (POPMUPOBAHUM KPYyro3opa U (yHKIHMOHAIBEHON IPaMOTHOCTH

YCJIOBEKA IJIA pCIICHUA IPAKTHYCCKUX 3a7a4,

2) BJIAAICHUC OCHOBOIIOJAratOlmuMnu XUMHUUYCCKUMU [MOHATHUAMU, TCOPUAMHU, 3aKOHAMU U

3aKOHOMEPHOCTAMH; YBEPECHHOC I10JIb30BAHUEC XHUMHYECKOH TepMHHOHOFI/Ieﬁ n CHMBOHHKOﬁ;

3) BJIQJICHHEC OCHOBHBIMH METOJIAaMU HAYYHOT'O IIO3HAHMS, HCIOJIb3YEeMBbIMA B XHUMHHU:
HAOJIO/IEHUE, OIMCaHUe, W3MEpPEHHE, OJKCIEPUMEHT; YMEHHE o00padaThiBaTh, OOBSICHATH
p€3y.]IBTaTbI HpOBeI[éHHBIX OIIBITOB MU ACJIaTh BbIBOAbI, TOTOBHOCTb U CHOCO6HOCTB HpI/IMeHHTB
METO/IbI TIO3HAHUS TPU PEIICHUU NMPAaKTUYEeCKUX 3aj1a4; 4) cOpMHUPOBAHHOCTh YMEHUS J1aBaTh

KOJIMYCCTBCHHBIC OLICHKH U IIPOBOANTDH paC‘IéTH 110 XUMHYCCKHUM (I)OPMYJ'IB.M " YPAaBHCHUAM;,

5) BJIQJICHUE TIpaBWJIAMU TEXHUKA OE€30MaCHOCTH TIPH HCIOJIb30BAHUM XUMHUYECKUX
BEIIIECTB;
6) c(OpPMHUPOBAHHOCTh YMEHHSI KIACCU(PUIIUPOBATH OPraHNYECKHE BEIIECTBA U PEAKIUU 10

Pa3HBIM IIpU3HAKAM;

7) c(hOPMUPOBAHHOCTh YMECHHS OMHMCHIBATh M PAa3IMYaTh U3yUCHHBIE KJIACCHI OPTAaHHYCCKHUX
BEILIECTB;
8) chOpPMUPOBAHHOCTh YMEHHUSI JeNaTh BBIBOJBL, YMO3AKIIOUEHUS W3 HAOIIOACHMUIA,

XUMHUYCCKHUX SaKOHOMepHOCTeﬁ, IMPOrHO3UPOBATH CBOMCTBaA HCU3YUYCHHBIX BCHICCTB I10 aHAJIOTHUUN

C U3YyYCHHBIMU;
9) c(OpPMUPOBAHHOCTh YMEHHUS CTPYKTYpUPOBAaTh HM3yYEHHBIH MaTepHal U XHUMHUYECKYIO
UH(}OPMAIIHIO, TTONYYaEeMYIO U3 Pa3HBIX HCTOUHUKOB;

10) c(hOpMUPOBAHHOCTh  COOCTBEHHOM TIO3UIIMM IO OTHOIIEHHIO K XUMHYECKOM

uH(pOopMalnu, NOTy4aeMON U3 pa3HbIX HICTOYHHUKOB;

11) COPMHMpPOBAHHOCTh ~ YMEHMS  aHAJIM3UpOBaTb U OICHHWBAaTh  IOCIEICTBUS
IIPOU3BOJICTBEHHOW M OBITOBOM JESATEIbHOCTH, CBSI3aHHOM C MepepabOTKOM OpraHMYecKHX

BEIIIECTB;

12) OBJIQJIEHWE OCHOBAMHM HAYYHOI'O MBIIUICHUS, TEXHOJIOTMEN MCCIEA0BATEIbCKON U
MIPOEKTHOM JIESITEBLHOCTH;

13) chOPMHUPOBAHHOCTh yYMEHHS TMPOBOJWTH OKCIIEPUMEHTHI Pa3HOW JIUJIAKTHYECKOMN

HAITPaBJICHHOCTH,



14) c(OpPMUPOBAHHOCTh YMEHHMSI OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABIEHUSIX, OKOTaX U

JPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.
JIMuHOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIE B YACTH!

1. [TaTprOTHYECKOTO BOCIUTAHHUS - ICHHOCTHOT'O OTHOIICHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACIEIUIO, TOHUMaHUs 3HAYeHUs (YKa3bIBA€TCS HAMMEHOBAHMUE)
HAyKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJCTh JOCTOBEPHOUN MH(pOpMAIe o
HEePEIOBBIX  JOCTHIKEHHSIX M OTKPBITHSIX MHPOBOW W OTCUCCTBEHHOHW  (yKa3bIBaeTCs

HaI/IMeHOBaHI/Ie), 3aMHTCPCCOBAHHOCTH B HAYUYHBIX 3HAHHAX 00 YCTpOﬁCTBC MHUpa U O6HI€CTB3;

2. I'paxxnanckoro BOCIUTAHUS U HPABCTBEHHOTO BOCHUTAHUS JETEl HAa OCHOBE POCCHUHCKHUX
TPAJUWLIMOHHBIX LEHHOCTEW MPEACTABIEHUA O COLMAJIbHBIX HOpPMax M  MpaBUJIaX
MEXJIMYHOCTHBIX OTHOLIEHUNB KOJIJIEKTUBE, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
NESTENIbHOCTH  TPH  BBINOJHEHUM  y4eOHBIX, [MO3HABATEJIBHBIX  3a7a4, BBIIOJHEHUHU
OKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TIPOCKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHUIO U
B3alMOIIOMOIIM B IIpPOLECCE 3TON Yy4yeOHOM JEeSATENIbHOCTH; T'OTOBHOCTH OLIEHUBAaTh CBOE
MOBEJCHUE U IOCTYNKHA CBOMX TOBAPUUIIEH.C MO3WLMHU HPABCTBEHHBIX M IPABOBBIX HOPM C

y‘IéTOM 0CO3HAaHMUS MOCIEACTBUM IMMOCTYIIKOB,

3. llonynspuzanuu HayyHbIX 3HaHMW cpeau paeredd (LleHHOCTH HaydyHOro IO3HaHUSA)
MupoBO33peHUYECKUX MPEICTaBICHUH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd M COCTaBISIONIMX OCHOBY JUIsI TOHUMaHMs CYIIHOCTH Hay4yHOW KapTHUHBI MHUDA;
Ipe/CTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPUPOIbI, B3AUMOCBA3SIX UEJIOBEKa C
IPUPOJIHOM Cpelol, 0 poJik IpeaMeTa B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH; MO3HaBaTEIbHBIX
MOTHBOB, HANpaBJICHHBIX Ha TMOJYyYEHHE HOBBIX 3HAHUM MO MpeaMeTy, HEeOOXOIMMBIX s
OOBSICHEHUS! HAOJMIOAAEMBIX MPOLECCOB W SBJICHMI; IO3HABaTEIbHOM W HMH(OPMAIMOHHON
KyJbTypbl, B TOM 4HCJE€ HAaBBIKOB CaMOCTOSTEIbHOM pabOThl ¢ Y4YEOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYypOHl, AOCTYIMHBIMM TEXHUYECKUMH CpEICTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHIl; MHTepeca K OOY4YEHHIO W IO3HAHWIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH U —
CHOCOOHOCTH K caM000pa30BaHUIO, UCCIIEA0BATENLCKOM 1EATEIbHOCTH, K OCO3HAHHOMY BBIOODY

HAITPpaBJICHHOCTHU U YPOBHA O6yLI6HI/I$I B I[aﬂbHeﬁHleM;

4. ®u3n4yecKkoro BOCHUTaHHUS U (OPMUPOBAHHUS KYJIbTYpPbI 3/10pPOBbSI - OCO3HAHUS LIEHHOCTH
’KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370pPOBbIO, YCTAaHOBKM Ha 3JI0pOBBI 00pa3
KU3HH, OCO3HAHMS TIOCJIEACTBUH M HENpUATHA 7 BPEOHBIX MPUBBIUEK, HEOOXOIMMOCTU

CO6J'IIOI[CHI/I$I ImpaBUJI 0e30ITaCHOCTH B GLITy n pCaHBHOﬁ JKHU3HH,



5. TpymoBoro BocnuTaHuUS U TNPOPECCHOHATHPHOTO CaMOOMNpPEACIeHNs KOMMYHHKATHBHON
KOMITIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEI0BATEIbCKON, TBOPUECKON U APYTHX
BUJAX JEATEIbHOCTH; MHTEpPECa K MPAKTHUECKOMY M3YyYCHHIO Mpodeccuii u Tpyaa pa3inuyHOro
poja, B TOM YHCJIE HAa OCHOBE MPHUMEHEHHs NPEIMETHBIX 3HAaHWH, OCO3HAHHOTO BbIOOpA
WHAUBUAYAIbHON TPAeKTOPUU MPOJOIDKEHUS 00pa30BaHUs C YUETOM JTMYHOCTHBIX UHTEPECOB U

CHOCOOHOCTH K MPEIMETY, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6. DKOJIOTHYECKOTO BOCHHMTAHHS SKOJOTHYECKH IEIECOO0Pa3HOr0 OTHOUICHUSK NPHUPOAE Kak
uctouHuKy JKu3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, IIOHUMAHUS [IEHHOCTH 370POBOTO H
Oe3omacHoro obpasa JKM3HH, OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY (hHM3MYECKOMY U
IICUXUYECKOMY 3/10pPOBbIO, OCO3HAHMS LIECHHOCTH COOJIIOJCHUS NPaBUI O€30IaCHOrO MOBEACHHS
npu paboTe C BEIIECTBAMHM, a TAaK)XXE B CHUTYAIMSX, YIPOXKAIOUIMX 37I0POBBIO M JKU3HU JIIOJCH;
CIIOCOOHOCTH MPHUMEHSTH 3HAHMSA, TOJydaeMble IPU M3Y4YEeHUH IpeaMeTa, Ui pelleHus 3ajad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOAHON CPEIOi, IOBBILICHUS YPOBHS 9KOJIOTUYECKOH KYJIbTYPHI,
OCO3HAHMS TJO0ATBPHOTO XapakKTepa JSKOJOTMYECKHX IMpoOJieM W TMyTed WX pelleHus
MMoCpCACTBOM METOHO0B MNPCAMETA; — SKOJOIMYCCKOTO MBINUJICHUA, YMCHHA PYKOBOACTBOBATLCA

UM B HOBH&B&TCJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ U COIMaIbHOM IMPpaKTHUKCE.

MeTanpenMeTHMe pe3yJbTaThbl:

1) c(OPMHPOBAHHOCTH YMEHUS CTaBUTh IIEJM U HOBBIC 33Jauu B y4€Oe M MMO3HABATEIHHOM
JeATEIbHOCTH;
2) OBJIAJICHUE NIPUEMAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA IIyT€U JOCTHIKEHHUS LENH,

yMEHUs BBIOUPATh dPEKTUBHBIE CIIOCOOBI PEIICHUS y4eOHBIX U TTO3HABATENbHBIX 33724,

3) chOpPMUPOBAHHOCTh ~ YMEHHS COOTHOCHUTH CBOM JICUCTBUA C  IUIAHUPYEMBIMHU
pe3yJbTaTamu;
4) c(OPMUPOBAHHOCTb YMEHMSI OCYIIECTBIATH KOHTPOJb B IpolLEcce JTOCTUKEHUS

pe3yabpTaTa, KOppeKTUPOBATH CBOU JIEHCTBHS;

5) C(l)OpMI/IpOBaHHOCTB YMCHHA OUCHHUBATH IMPABUIIBHOCTH BBIIIOJIHCHUSA y‘Ie6HBIX 3aga4d "

COOCTBEHHBIE BO3MOKHOCTH MX peUICHUA;

6) c(OpPMUPOBAHHOCTh YMEHMSI aHAIU3UPOBATh, KJIACCUPHUIIMPOBATh, 00 00IIaTh, BHIOUPATh

OCHOBAHHA U KPUTCPUH IJId YCTAHOBJICHUA MPHUYNHHO-CICICTBCHHBIX CB?ISCfI;
7) C(I)OpMI/IpOBaHHOCTB YMCHUA HpI/IO6pCTaTB U IPUMCHATH HOBBIC 3HAHUA

8) c(hOPMHUPOBAHHOCTh YMEHHUS CO3/1aBaTh MPOCTEHINNE MOJIEIH, HCIOJIb30BaTh CXEMHI,

Ta6J'[I/II_[I)I, CHUMBOJIBI AJId pCIICHUA y‘IC6HBIX U IIO3HaBAaTCJIbHBIX 3a/1a4,

9) OBJIaAICHUEC HA BBICOKOM YPOBHC CMBICIIOBBIM UTCHUCM HAYUYHBIX TCKCTOB,



10) c(hopMUPOBAHHOCTh YMEHHS A((HEKTUBHO OPraHW30BBIBATh y4€OHOE COTPYIHHYECTBO U

COBMECTHYIO JIEATEIbHOCTb, pa00TaTh HHAWBUIYAIBHO C YYETOM OOILIMX HUHTEPECOB;

11) chOpPMUPOBAHHOCTh YMEHHS OCO3HAHHO HCIIONb30BaThb pPEUYEBBIE CpPEACTBA B

COOTBETCTBUH C 3ala4aMH KOMMYHHWKAIIUU,

12) BBICOKUI YpOBEHb KOMIETEHTHOCTH B 00acTu ucrons3oBanus UKT;
13) c(hOPMHUPOBAHHOCTH IKOJIOTHIECKOT'O MBIIIICHHUS,
14) C(OPMHPOBAHHOCTh YMEHHUs MPHUMEHATh B I103HABAaTEIbHOH, KOMMYHHMKAaTHBHOM MU

COIIMAIILHOM TMpaKTUKE 3HAHUS, TMOJYYCHHBIE TMpPU U3YYCHUH mpeamera. JluuHocmusvie

pe3yabmamai:

1) C(bOpMI/IpOBaHHOCTB MOJIOXKHUTEJIBHOTO OTHOIICHHWA K XHMHUH, 4YTO 06YCJ'IOBJ'II/IBaeT

MOTHBAIIMIO K Y4eOHOI 1eATeIbHOCTH B BRIOPaHHOM cdepe;
2) c(OPMHPOBAHHOCTH YMEHHSI PEIIaTh MPOOIEMBI IOMCKOBOTO ¥ TBOPYECKOTO XapaKTepa,

3) c(hOPMUPOBAHHOCTh YMEHHUS IPOBOJUTH CAMOAHAIN3 U OCYIIECTBIISITH CAMOKOHTPOJIb U

CaMOOILICHKY Ha OCHOBE KPUTCPHUCB YCIICIIHOCTH,

4) c(OPMHPOBAHHOCTH ~ TOTOBHOCTHM  CJIEJOBaTh ~ HOPMaM  MHPHUPOJO- U 370

pOBBECOEPETAOIIETO TTOBE/ICHNUS,

5) c(OpPMUPOBAHHOCTh MPOYHBIX HABBIKOB, HAMPABICHHBIX Ha CaMOpa3BUTHE uepe3
camMmo00pazoBaHue;
6) c(hOpMUPOBAHHOCTh HABHIKOB TPOSBIICHUS] MO3HABATEIIbHOW HHUIIMATUBBI B y4eOHOM
COTPY/IHHYECTBE.

COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 kaacc

1. Teopusi XHMHY€CKOI0 CTPOCHHUS OPraHMYECKHUX COeUHEHHUIA.
IIpupoaa xXuMH4eCKHX cBoA3el

Oprannueckue BemectBa. Oprannyeckas xumus. CTaHOBIIGHHE OPraHUYECKOM XHMHH Kak

Hayku. Teopus XMMHYECKOrO0 CTPOCHUS BELIECTB. Y TIIEPOIHBIN CKEJIET.
N3omepus. M3omepsl.

CocrosiHuE 3JIEKTPOHOB B aTOME€. ODHEPreTUYECKME YPOBHU U MOAYPOBHU. DJIEKTPOHHbBIE
opbouTanu. S-ONeKTpoHbl U  p-31ekTpoHbl. CnuH anekTpoHa. CHnapeHHbIE 3JIEKTPOHBI.

OnekTpoHHas kKoHburypauus. ['padruyeckue seKTpoHHbIE POPMYITBL.

SJICKTpOHHa}I npupoga XuMHUICCKHUX CBHSCﬁ, P-CBA3b U S-CBA3b. MeTo BaJIEeHTHBIX CBS3EI.



Knaccudukanust oprannuecknx coequHeHui. @yHKITMOHAIBHAS TPYIIIA.
Yraesoaopoabl

[IpenenbHble  yriaeBoaopoasl (anmkanbl). Bo30yxknéHHoe cocTosHME aroma  yriepoja.

['uOpunn3anus aTOMHBIX OpOuTaNel. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.

I'omonoru. I'omosornueckas pasHocts. I'omonornyeckuit psg. MexayHapoaHas HOMEHKIATypa

OpraHMYECKUX BellecTB. M3omepus yrieposHoro ckenera.

Mertan. [lonydenue, cBoiicTBa U npuMeHeHHe MeTaHa. Peakiinu 3ameneHus (raJloreHupoBaHue),
JNETUIPUPOBAHUS M U30Mepu3auuu ankaHoB. llenmHble peakuuu. CBOOOJHBIE paJMKalbI.

["asorenonpoun3BoiHbIe alKaHOB. L{MKI0ATKaHBI.

Kpatnsie cBsa3u. HemnpenenbHbie yriieBofopojbl. AskeHbl. CTpoeHHE MOJEKYN, TOMOJIOTHS,
2
HOMEHKJIaTypa W wu3omepus. SP-I'mOpuamszanms. Oten (otuieH). M3omepus mnonoxeHus

nBOMHOM cBs3U. [IpocTpaHcTBEeHHAs U30MepHUs (CTEPEOU30MEPHS ).

[ToyueHne M XUMHUYECKHE CBOMCTBAa alKeHOB. Peakuuu mnpucoenuHeHus (TUApUpOBaHUE,
rajJJoreHUpoOBaHue, TUApaTanus), OKUCIEHUS M MoJIuMepu3auuu  aukeHoB. IlpaBuio
MapkoBHuKOBa. BbicOkOMoOuIeKyIsipHbIE coenuHeHus. KauecTBeHHbIE peaklMM Ha JBOMHYIO

CBA3b.

AJkaaureHsl (IMeHOBBIE YTIeBOA0poibl). M3omepus u Homenkiarypa. Juunui (Oyraauen-1,3).
N3zonpen (2-metundyraguen-1,3). Conpsok€HHble ABOMHBIE cBs3H. [lomyueHne M Xxumudeckue
CBOWCTBA aJIkaJueHOB. Peakuuu mnpucoeniuHeHUs (raJOreHUPOBAaHUS) M IOJIMMEpPU3ALUU

AJIKaIHUCHOB.

AnkuHbl. AuetuneH (3TMH) M ero romojoru. M3omepuss u HoMeHKIaTypa. MexkkiaccoBas
uzomepus. SpP-I'mbpuamszanus. XUMUYECKHME CBOWCTBA AalKMHOB. Peakiuu mNpucoequHEeHHs,
OKHCJICHUS U MOJTMMEPU3ALNH AIIKUHOB.

Apensl (apomaTuueckue yrieBojopoisl). Mzomepus n Homenkiatypa. benszou.

benzonpHoe konb10. Tomyosn. M3omepus 3amecTurenei.

XuMuYeckue cBOWCTBa OEH3071a M €ro romMoJioroB. Peakiuu 3ameneHusi (raJoreHUpPOBAHUE,
HUTPOBAHUE), OKUCIICHUS U TIpHcoeInHeHus apeHoB. [lectunmabl. ['eHeTnyeckas CBsi3b apeHOB C
JIPYTUMU YTIE€BOIOPOIAMH.

[TpuponHbie HCTOUHUKH yriieBoAopoaoB. [Ipupoansiii ra3. Hedrh. [lonyTHbIE HEPTSIHBIE Ta3bI.

KamenHslii yroms.

[Tepepabotka nHedTHu. Ileperonka Hedtn. Pextudukanmnonnas kosoHHa. benswn. JlurpowuH.

Kepocun. Kpexunr nedrenpoaykro. Tepmuueckuii 1 KaTanuTHUIeCKui KpekuHru. [Tuponus.



Kucaopojacoaep:kamnme opranndeckue coeTnHeHnsl

Kucnopoaconepxamue opranndyeckue coefuHeHus. OJHOATOMHBIE MPEJENIbHbIE CIUPTHL
@yHKIMOHANbHAS Tpymnna cnuproB. M3omepuss M HOMEHKiIaTypa cHOupToB. MeTtaHon
(MeTuIoBBIM cUPT). DTaHOIN (3TUIIOBBIM cupT). IlepBUYHBIN, BTOPUUHBIN U TPETUYHBINA aTOMBbI

yriepona. BogopoaHas cBs3b.

[Tosryuenue u xumMuueckue cBoiicTBa cnuproB. CimproBoe Opoxenue. depmeHnTol. Bonopoansie

CBs13U. OU3HOIOTUUECKOE JSHCTBHE METaHOIa U TaHOJIA. Anxoronusm.

MHoOroaToMHbl€ COUPTHL. ITUICHTJMKOJb. ['NuiepruH. XUMUYECKUE CBOMCTBA MpPEACIbHBIX

MHOI'OA@TOMHBIX CIIMPTOB. KauecTtBennas PCaKIurA Ha MHOI'OAaTOMHBIC CITUPTHI.

®eHoubl. ApoMaTudecKkue CUpThl. XUMUYeCKre cBOMCTBa (heHona. KadecTBeHHas peakius Ha

denot.
Kap6onunbnsie coequnenus. KapoonunpHas rpymnmna. AlberujiHas rpyIia.
Anpneruasl. Ketonsl. 3omepust 1 HOMEHKIIaTypa.

HonyquHe N XHMHUYECKHE CBOMCTBA AJIbACTUIO0B. PeaKHI/II/I OKHCJICHHUA W HNPUCOCOUHCHUA

AJIbACTHUA0B. KauecTBeHHEbIC p€aKiun Ha aJIbJACTUIBI.

Kap6onossie kucnotsl. KapOokcunbHas rpymnma (kapookcorpynna). M3omepus 1 HOMEHKIIATypa
KapOOHOBBIX KHUCIOT. (OTHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. [lomyueHue
OJIHOOCHOBHBIX TIPEACIIbHBIX KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA OJHOOCHOBHBIX

MMPpEACIIbHBIX Kap6OHOBBIX KHUCJIOT. MypaBBI/IHaSI KHUCJIOTa. yKCYCHaH KHUCJIOTA. AI_ICTaTBI.

Cnoxusie 3¢upsl. Homenknarypa. I[lomyueHue, XMMHYECKHE CBOWMCTBA CJIOXHBIX A()HUPOB.

Peaxnus srepudukaruu. lllenounoit rugponus cnoxxuoro 3¢upa (oMblIeHHE).
Kupsl. TBEpabie KUPHI, KUAKUE KUPBL. CHHTETHUECKHE MOIOIINUE CPECTBA.
YrneBoasl. Monocaxapunsl. ['moko3a. @pykrosa. Onurocaxapusl. Jucaxapuasl. Caxaposa.

[Tonucaxapuael. Kpaxman. I'mukoren. Peakuust monukoHaeHcanuu. KadecTBeHHas peakuusi Ha

kpaxmain. Llemtronosa. Auerunuennonosa. Kiaccudukanust BOJIOKOH.
A30Tcoaepkalme OpraHnyecKue coeIMHeHust

A3oTcoaepikaiie opraHudeckne coequHeHus. AMuabl. AMuHorpynna. AnwimH. [lonydenue u

XAMHWYECKUE CBOUCTBA aHMINHA.



AmuHOKHUCIOTHL. M30Mepust 1 HomeHkaTypa. bunonspusiii non. [lentunnas (aMuaHas) rpymnma.
[Tentuanas (amMugHas) CBSA3h. XMMHUYECKHE CBOMCTBA aMUHOKHCIOT. [lentuapl. [lomumnenTuasl.
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benku. Ctpykrypa OGenkoBON MOJIEKYINbI (MEpBUYHAS, BTOPUYHAS, TPETHUYHAs, YETBEPTHUYHAs).

XuMu4eckue cBoricTBa OenkoB. JleHaTyparus u Tuaposin3 OeiIKoB.
[[BeTHBIC peakIuu Ha OCNIKH.

A3zotcoaepxaiiue rerepouukiandeckue coequuenus. [lupuaun. [uppon. [Tupumuaun. [lypun.
A3zotucteie ocHoBaHusa.HyknennoBble kucinotel. Hykneotuasl. KommiiemenTapHble a30THCTHIE

OCHOBAHHUSA. XHUMHS U 300POBBLEC YCIIOBCKA. CDapMaKOJIOI‘I/I‘-ICCKaSI XHUMUSL.
XuMHus MOJIUMEPOB

[Tomumepsl. Crenens nonumepusanud. Mosnomep. CTpyKTypHOE 3BEHO. TepMoOIuIacTU4HBIE
IIOJIMMEDBI. CrepeoperyisipHbie IIOJIMMEDBL. ITonusTHieH. [Tomunponuinen.

[TonmurerpadTopaTiieH.

TepMopeaKTI/IBHHe IMOJIUMCPBHI. (DeHOJ'IO(l)OpMaJ'ILI[eFI/II[HBIe cmorbl. [Inactmacceel. @EHOMNIACTHI.

Awmunoruiactel. [Tlenomnactsl. [Ipuponusiii kayuyk. Pesuna. D00uuT. CHHTETHYECKUE KAydyKH.
Cunrernueckue BosiokHa. Kampon. JlaBcan.

11 kaace

TeopeTnuyeckne 0CHOBbI XUMHH

Baxuelimme XUMUYECKUE TMOHSTHS M 3aKOHBL. XUMHUYECKUW D3JIEMEHT. ATOMHBIA HOMED.

Maccosoe uncio. Hyknuasl. Pagnonykimasl. M30Tomnsl.

3aKOH COXpaHEHUs MacChl BEIIECTB. 3aKOH COXpaHEHHs W TpeBpamieHus sHepruu. Jledekt
MaccChl.

[Tepuonnueckuii 3akoH. DieKTpoHHas KoHurypamus. ['paduueckas snekTpoHHas (opmya.
PacnipenencHue 3J€KTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJBIINAX MEPUOIOB, S-, p-, d- u f-
sneMeHThl. JlaHTaHOuAbl. AKTUHOMABL. VICKYCCTBEHHO NOJIyYEHHBIE 3JIEMEHThI. BaneHTHOCTD.
BanenTHble BO3MOKHOCTH aTOMOB. BoiopoaHbIe COeIMHEHUS.

Crpoenue BemiectBa. HMonHas cBs3b. KoBaneHTHas (mosisipHass M HEMOJIIpHAsi) CBSI3b.
DOnekTpoHHas popmyna. Meraminueckas cBs3b. BogopoaHas CBS3b.

['uGpuan3anust aTOMHBIX OpOUTANIEH.

KpI/ICTaJ'IJ'II)IZ ATOMHBIC, MOJICKYJIIPHBIC, HOHHBIC, METAJITIMYCCKHUC. SHGMGHTapHaﬂ sTUeHKa.

[Momumopdusm. Ilonmumopdusie Momudukamuu. Astorponus. Mszomepusa. ['omonorwus.

XVUMHUYECKUHN CHUHTES.



Xumudeckue peakiuu. OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIC PEAKIMH. Peakiuu pasjioKeHus,
COCJIMHEHUS, 3aMCIICHUs, OOMeHa. DK30TePMHYECKHE U DHIOTCPMUYCCKHE DPEaKIUH.
OOpatumbie u HeoOparumble peaknuu. TemmoBod 3ddext peaknuu. 3akoH [ecca.

Tepmoxumuueckue ypaBuenus. Temnora oOpa3oBanus. Ternnora cropanus.

CkopocTh XMMHUYECKOW peakuuu. AKTHUBUPOBAaHHBIM KOMILJIEKC. 3aKOH JIEHCTBYIOIIMX Macc.
Kunernueckoe ypaBHeHue peakuuu. Kartanms. Karanuzatop. Wuruburop. I'omoreHHslii u

reTeporeHHsbli karanu3. Katanurnyeckue peakiuu.
Xumunueckoe paBHoBecue. [Ipunuun Jle [larense.

PactBopsl. [lucnepcubie cuctembl. PactBopel. ['pyOoamcriepcHbie cUCTEMBI (CYCHEH3UH U

smyinbenun). Kosutougaeie pactBOpsI (30511). A3PO30IIH.

CniocoObI BeIpaskeHUsI KOHIICHTPAIUU PacTBOPOB. MossipHas KOHIIEHTpAUs (MOJISIPHOCTb ).
DIEKTPOTHUTHI. DNEKTPONUTHYECKAsT JUCCOIHAITHS. Crenenn JIACCOLIMALINH.
KoncranTa nucconmanuu. Bogopoansiii mokasarens. Peakiun noHHOTO 0OMeHa.

IM'upponus oprannyeckux BemecTs. [ uaponus conen.

DIEKTPOXUMUYECKUE peakuu. [ albBaHUYECKUIN AIIEMEHT. DJIEKTPOIbl. AHOJ.

Karon. Axkkymyssitop. TOTUIMBHBIN 37IEMEHT. DJIEKTPOXUMHSL.

Psan CTaHAAPTHBIX  QJICKTPOAHBLIX ITOTCHIHAJIOB. CTaH,Z[apTHBIe YCJIOBUL. CTaHI[apTHbIﬁ

BOJOPOJHBIN 3IEKTPO/I.

Koppo3zus merannoB. XuMudeckasi U 3JISKTPOXUMUYECKask KOPPO3HSL.
DIEKTPOIN3. DIEKTPOJIN3 BOJAHBIX PACTBOPOB. DJIEKTPOJIN3 PACIIIIaBOB.
Heopranuyeckass xumus

Mertannel. CriocoObl monydeHusi metamuioB. JIérkue u Tsok€nble Merambl. JlerkomnaBkue u
TyromiaBkue Meramibl. Merannudeckue snemMeHTsl A- u b-rpynn. Meas. Hunk. Tutan. Xpowm.

Kenezo. Hukens. [1naTuna.

Cmnassl. Jlerupyromue no6asku. Yepusie metauibl. [[BeTHbie MeTauibl. UyryH.

Crans. JlerupoBaHHble cTaiy.

Oxcupl ¥ THAPOKCHIBI METAILIOB.

Hewmeramnsl. [IpocTeie BemecTBa — HeMmeTaiusl. Yriuepoa. Kpemuuii. A3or.

®docdop. Kucnopoa. Cepa. drop. Xiop.

Kucnotusie okcnael. Kucinopoaconepsxamye kuciorsl. CepHast KuciioTa. A30THasi KUCIIOTA.

BonoponHme COCAMHEHUS HEMECTAJIJIOB.
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I'eneTrnueckas CBsI3b HEOPTAHMYECKUX U OPraHUYECKUX BEILIECTB.
XuMHuA 1 KHU3Hb
XuMuyecKasi MPOMBIIUIEHHOCTh. XUMUYECKasi TEXHOJIOTUS.

XHUMHUKO-TEXHOJIOTHISCKHE IIPUHOUIIBI IIPOMBIIIJICHHOI'O IMOJTYYCHHsSA MCTAJlJIOB. I‘IépHaﬂ

Mmetainyprus. [IponsBojacTBo uyryHa. JlomeHHas neus. Ariiomepanusi.
IIpousBoactBo cranu. KucinopoaHelii koHBepTep. be30TxoqH0e Mpou3BOICTBO.

Xumuss B ObiTy. Ilpomykrtel mnuranus. beitoBas xumus. OTAenodHble  MaTepUAIb.
JlexapcTBeHHbIE —mpenaparbl. JKOJOTMYECKMM MOHUTOpUHI. [lpenenbHO  momycTuMble

KOHILICHTpAaI1H.

TemaTuueckoe INIAHUPOBAHHE KypCa XUMHUHU 10 xaacc

No | Pazzenbl mporpamMmsbl KomngectBo yacos | KonmnuecTBo KommuectBo
/1 KOHTPOJIBHBIX | TPAKTUYECKUX
pabor pabor

Teopernueckre OCHOBBI 3

1 OpraHUYECKON XMMUHU

2 YTrI1eBo0pOIbI 9 1 1

3 Kucnopoconepxamniue 11 1 2
OpraHMYECKHE BEIICCTBA

4 A3oTcoaepKalue OpraHuyecKue 5
COCIUHEHMS

5 BricokoMonekysipHbIe 7 1 1
OpraHUYECKUe COCTUHEHUS
HUTOTO 35 3 4

TeMaTnueckoe mIaHMpoBaHue Kypca xumuu 11 kiaacca

HaumenoBanue pa3nenoB u Tem KomnuectBo N3 HuX(KOIMYECTBO YaCOB)
4acoB (BCero)
KoHTtposbHbIE [IpakTrueckue
paboThI paboThI
PA3JJEJI 1 Teoperuueckue 20
OCHOBBI XUMHUU

Tema 1.1 Baxueiimue 3aKOHBI H 5
MOHSTHUS XUMUU.
Tewma 1.2. CTpoeHue BemiecTsa. 3
Tema 1.3. Xumudeckue peaxiuu. 3
Tewmal.4 PactBopsI S) 1
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Temax 1.5DneKTpoXuMUIecKre 4

peakuuu

PA3JIEJI 2 Heopranuueckas XUMHUs 11

Tema 2.1 MeTaisl. 6

Tewma 2.2 HemeTasr. 5

PA3IEJI 3 Xumus v )XKU3Hb 3
Uroro: 34
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