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[NOACHUTEJIBHA A 3AITMCKA

[Tporpamma 00111€00pa30BaTENBFHON TUCIUIUIMHBI « XUMHUS MpeIHa3HaueHa s
M3Y4YCHUS B TIpe/eliax OCBOCHHUS OCHOBHOHM mpodecCHOHATBHOW 00pa30BaTeIbHON
nporpammbl CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOro 00IIero 0o0Opa3oBaHUsI MpU
noarotoBke cnernuanuctoB cpeaHero 3BeHa (IIIICC3) cnenmansHOocTH 13.02.13
OKcrutyaTalus W OOCHYXXMBAaHHME JJCKTPUYECKOTO U AJIEKTPOMEXAHUYECKOTO
000py10BaHUS.

[Tporpamma paspaborana B cooTBeTcTBUHM ¢ TpeboBanusimMu OI'OC cpemgnero
oOmiero oOpa3oBaHUs, YTBEPKIACHHOTO MpHKa3oM MuUHHUCTEpCTBA 0Opa3oOBaHUSA U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roga Ne 413 (c uzmenenusimu ot 12
aBrycra 2022 Ne 732), npeIbsBIsIeMbIX K CTPYKTYpE, COACPKAHUIO U IJIAHUPYEMbIM
pe3yibTaTaM OCBOCHUS TUCHUIUTUHBI «XUMUS» C YYETOM OCHOBHOM 00pa3oBaTebHOMN
OporpaMmbl  cpeaHero  obmiero  oOpa3oBaHMs,  YTBEPXKICHHOM  NPHUKA30M
MunuctepcTBa npocsemieHus: Poccuiickort denepanmu 23 Hosi0pst 2022 roma Ne 1014,
U B COOTBETCTBHM C mpukazoM 00 yreepxkaeHun ®I'OC no cneumansHocTy 13.02.13
OKcrtyaTanss M OOCIY)KHMBAHUE JJIEKTPUUECKOTO U AJIEKTPOMEXaHUYECKOTO
obopynoBanus ot 27.11.2023 Ne 797.

JucnumninHa «XuMHUs» BXOJUT B COCTAB 00s3aTEeIbHON MpPEeIMETHON 00J1acTh
®OI'OC cpennero obmero oobpaszoBanHus, siBisgeTcss cocrtaBHoW dacThio IIIICC3 wu
u3ydaercs Ha 0a30BOM ypOBHE B IHMKJE 0Aa30BBIX TUCHHUILIUH 00111€00pa3oBaTEIbHOM
MOATOTOBKH.

Hean u 3agaum QUCHUILVIMHBI — TPe0OBaHHUS K pe3yJbTATaAM OCBOEHUSA
AUCUMILUIUHBI:

Conepxxanue MporpaMmbl «XUMHUsSD HAMPaBJICHO HA JOCTHXKEHHE CIIEAYIOIINX
LICJICH:

- ¢dopmupoBaHre y O0OydYarOUUXCS YMEHHUS OICHUBAaTh 3HAYUMOCTh
XUMHYECKOTO 3HAHUS JJIS1 KAXKJIOTO YEJIOBEKA;

- ¢opMHpoBaHUE y OOYHAIOIIMXCS IIEJIOCTHOTO MPEACTABICHUS O MUPE U POJIU
XUMUU * B CO3JIaHUHM COBPEMEHHOW €CTeCTBEHHOHAYYHOW KApTUHBI MUPA; YMEHHUS
OOBACHATh OOBEKTHI W TPOLECCH OKpPYXKAIOUIEH JEeWCTBUTENbHOCTH: MPUPOIHOMH,
COITMAJILHOM, KYJbTYPHOMH, TEXHUUECKOW CpPeJbl, — HMCIOJIb3YS JIJIsl 3TOT0 XUMUYECKUE
3HAHUS,

- pa3BUTHE Y O0YyYaIOMUXCSl YMEHUN paznudaTh (DAKThl M OIIEHKH, CPAaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMU OLEHOK U CBSI3b KPUTEPHUEB C
OTIpEICTICHHOM CUCTEMOM IIEHHOCTEH, (OpMyIHMPOBAaTh M 0OOCHOBBIBATH COOCTBEHHYIO
MO3UIINIO;

- npuoOpereHre OOy4YarolUMHCS OIbITa Pa3HOOOpPA3HOM JEATEIbHOCTH,
MO3HAHUS *U CAMONO3HAHMS; KIIIOUEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAIBHOE
3HAUYEHHUE JUIsl PA3IUYHBIX BHJIOB JESATENBHOCTU (HABBIKOB pEIICHHS MpoOIieM,
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NPUHATHUS PEUICHNUH, TIOUCKa, aHan3a U 00paboTKN MHPOPMALINU, KOMMYHHKATHBHBIX
HABBIKOB, HAaBBIKOB HM3MEPEHM, COTPYIHUYECTBA, O€30MaCHOr0 OOpamleHust ¢
BEIIECTBAMH B IMOBCETHEBHOMN KU3HN)

OcBoeHue conaepxaHusi JUCHUIUIMHBI «XUMHUSD», 00ECIEUMBAET OCTHXKEHHE
00y4aroIMMUCS CIEAYIOIUX Pe3yJbTATOB:
JMYHOCTHBIX :

4) chopMHpPOBAaHHOCTF MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKHM M OOIECTBEHHOW MPAKTUKW, OCHOBAHHOTO Ha JHAJIOre
KyJIbTyp, a TaKXe pa3Iu4HbIX (OpM OOIIECTBEHHOTO CO3HAHHS, OCO3HAHHE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

5) chopmMupoBaHHOCTH OCHOB CaMOpPa3BUTHUA U  CAMOBOCIIUTAaHUSA B
COOTBETCTBUM C OOIICUETOBEYECKUMU IIEHHOCTAMU U HJeajaMu TPaxIaHCKOTO
oOuiecTBa; TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOM, TBOPYECKOW U
OTBETCTBEHHOU JIEATEILHOCTH;

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHHUKAMHU, JACTbMU MIIAJIIIETO BO3pacCTa,
B3POCIIBIMU B 00pa3oBaTEILHOM, 00111€CTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEIOBATENbCKOM, MPOSKTHON U IPYTUX BUAX JIESATEIBHOCTH,

9) rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpPa30BaHUIO,
HAa TIPOTSDKEHUM BCEH IKU3HM, CO3HATEIBHOE OTHOIICHHE K HENPEPHIBHOMY
o0pa30oBaHMIO KakK YCJIOBHIO YCHEIIHOM NpopecCHOHaNbHOM U OOIIECTBEHHOM
JeSTeNbHOCTH;

10) scTeTuecKoe OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIIECHUA;

13) oco3naHHbIli BBIOOp Oyayiied mpodeccun U BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIICHHE K MPOGECCHOHAIBHON ACATEIHHOCTU
KaK BO3MOXKHOCTH YYacCTHsl B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oO0IIIeHAITMOHATBHBIX TPOOIIEM;

14) chopMHUPOBAHHOCTH JKOJIOTHUYECKOTO MBIIUICHHS, TOHUMAHUS BIUSHUS
COILIMATTbHO-O)KOHOMUYECKUX TIPOIIECCOB HA COCTOSIHME NPUPOJHOW M COIUATBHOMN
CpeIbl; MPUOOPETEHNE OTBITa SKOJIOTO-HAIPABICHHOM e TEIBHOCTH.

MeTanpeIMeTHBIX :

1) ymeHue camMOCTOSATENBHO OIPEAENATh LEIU JACSITEIBHOCTH U COCTaBIIATH
IJIaHbl  JI€ATEIBHOCTH; CaMOCTOATEIBHO  OCYLIECTBIISATh, KOHTPOJIUPOBATH H
KOPPEKTUPOBAaTh JEATEIBHOCTh; HCIIONb30BaTh BCE BO3MOXHBIE PECYpChl IS
JOCTUKEHHsSI TIOCTABJICHHBIX LEJe U peanu3aluy TUIAHOB JESTeNbHOCTH; BBIOMPATh
YCHEIIHbIE CTPATETUN B PA3IMYHBIX CUTYaLIMSIX;

2) yMeHue TNPOAYKTUBHO OOHIAThCS U B3aMMOJEHCTBOBATH B MPOLECCE
COBMECTHOM JEeATEIbHOCTH, YUYUTHIBATh MO3UIIMHU JPYTUX YYACTHUKOB JESTEIBHOCTH,
a2 pexTUBHO pa3pemarb KOH(PIUKTHI;



3) BrajeHWe HaBbIKAMH IO3HABATENIbHOM, Y4YEOHO-HCCIIEOBATENbCKON U
MPOEKTHON JESATeNIbHOCTH, HAaBBIKAMH pa3peuieHuss mnpodiieM; CrmocoOHOCTh U
TFOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIICHHs MPAKTUYECKHX 3ajady,
IPUMEHEHUIO Pa3JIUYHBIX METOIOB ITO3HAHNS;

4) TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSATENbHOM HH(POPMALMOHHO-
[O3HABATEJIbHOM J1€ATEIbHOCTH, BIAJICHUE HaBbIKAaMHU MOJIYYEHHUs HEOOXOAMMOMN
MHpOpPMALlMU U3 CIOBapel pa3HbIX TUIIOB, YMEHHE OPUEHTHUPOBATHCS B Pa3IMUHBIX
UCTOYHHKAX  HMHQOpMalW{, KPUTUYECKM  OLICHHMBAaTh M  HMHTEPIPETHUPOBATH
uH(pOPMAIINIO, TOTYYaEMYI0 U3 Pa3INYHBIX HCTOYHUKOB;

5) yMeHue HCMONb30BaTh CpPeicTBa MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosornii (manee - HMKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKATHUBHBIX H
OpPraHM3alMOHHBIX 33Jad C COOJIIOJeHUEM TpeOOBAaHUN 3PrOHOMMKH, TEXHHUKH
0€30MacCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUs], PABOBbIX U ITUUYECKUX HOPM, HOPM
uH(GOPMAITMOHHON O€301TaCHOCTH;

8) BiaJeHUE S3BIKOBBIMU CpPEICTBAMH - YMEHHE SICHO, JIOTUYHO W TOYHO
M3JIaraTh CBOIO TOUKY 3PEHHUSI, UCIIONb30BaTh aJIEKBAaTHBIE S3bIKOBBIE CPE/ICTBA;

9) BinaneHue HaBbIKAMU [O3HABATEIbHOW peQIEKCMU KaKk OCO3HAHUSA
COBEPILIAEMBIX ACHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUH,
IPAaHMI] CBOErO0 3HAHWS M HE3HAHWS, HOBBIX IIO3HABATEJBHBIX 3a/a4 M CPEACTB HX
JTOCTHKEHHS.

IIpeaMeTHbIe pe3yJbTaTbl OCBOCHHSA 0a30BOI0 Kypca XHMHMH J0JIKHBI
0TpPaXKaTh:

1) cpopmMupoOBaHHOCTH IPEACTABICHUM O MECTE XMMUHU B COBPEMEHHOM HAy4YHOM
KapTUHE MUpa; I[OHMMaHWe pPOJIM XUMUU B (OPMHPOBAHUU Kpyrozopa u
(YyHKUIMOHATBHOM TPAMOTHOCTH Y€JIOBEKA JIJISl PEILICHUS IPAKTUYECKHUX 3a/1ay;

2) BIAJCHUE OCHOBONOJAralOUMMU XHMHUYECKUMH TOHATHAMH, TEOPUIMH,
3aKOHAaMM M 3aKOHOMEPHOCTSMHM;  YBEPEHHOE  IIOJb30BaHUE  XHMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

3) BinajeHWE OCHOBHBIMM METOAAMH HAY4YHOT'O ITO3HAHMS, HCIIOIb3YEMBIMHU B
XUMUU: HAOIIOJEHUE, ONHCaHUe, U3MEpPEHUE, SKCIIEPUMEHT; YMEHUE 00padaThiBaTh,
OOBSACHSATH PE3yJbTaThl MPOBEICHHBIX OIBITOB W JENaTh BBIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSITh METO/IbI IO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a]a4;

4) chopMuUPOBaHHOCTh YMEHHUS JaBaTh KOJIUYECTBEHHbIE OLEHKU U MPOBOJIUTH
pacyeTsl 10 XUMUYECKUM (popMyJiaM U YpaBHEHHSIM;

5) BnajgeHue TpaBWIAMM TEXHUKH OE€30MaCHOCTH TMPHU  HCIOJIb30BaHUU
XUMHUYECKUX BEUIECTB;

6) copMHUPOBAHHOCTH COOCTBEHHOM IMO3UIIMU IO OTHOIICHHI0 K XMUMHYECKOU
uH(pOopMaIK, MOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

7)* s oOydaromuxcsi € OrpPaHUYEHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBSI
OBJIAJICHUE OCHOBHBIMM JIOCTYITHBIMA METOJAMHU HAYYHOTO TO3HAHUS;
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8)* 11l CIenbIX U CIa0OBHUIALIIMX 00YUAIOIIUXCS OBJIAJICHUE MPaBUIaMH 3aITUCH
XUMHUYECKUX (POPMYJT C HCTOIB30BAaHUEM PENIbePHO-TOUEUHON CUCTEMBI 0003HAYECHUN
JI. bpaiins.

[Tpumeuanue: * - BKiItOUEHHE 0003HAUYEHHBIX MPEIMETHBIX PE3YJIBTATOB B XOJ€
U3yYEHUs JUCLHUIUIMHBI «XUMHUSA» TOJIBKO C YCIOBHEM IIpUEMa Ha JaHHYIO
CHELMAIBHOCTD JIUI] ¢ 0COOBIMU 00pa30BaTEIbHBIMU TOTPEOHOCTAMHU

dopmupyembie 001IHe KOMITETSHIIUH:

OK 01. BeiOupats criocoOsbl pemieHus 3a1a4 NpopecCuOHaNbHON 1eATEIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 07. CopeiicTBOBaThH COXPaHEHUIO OKpYXKarolen Cpenbl,
pecypcocOepexeHnto, MPUMEHATh 3HAHUS 00 W3MEHEHUH KiIuMaTa, MPUHITUIIBI
OepexKIIMBOTO MPOU3BOACTBA, 3P (HEKTUBHO ACHCTBOBATH B UYPE3BHIYAMHBIX CUTYAIIHSX;

I. O0beM TUCHUIUINHBI U BUABI Y4e0HOH PadoThI
Bua yueOHoi1 padoThI O0bem yacoB
MaxkcumanabHasi yueOHasi HATpy3Ka 72
CamocrosiTeibHas padora 2
Oo0s13aTesibHAs Ay IUTOPHAS y4eOHAsl HATPY3KA 68

B TOM 4HCJIC.

TEOPETUUICCKOE 0OyUCHHE 48

IMPAKTHYCCKUEC 3aHATHUA

J1a00paTOpHBIC 3aHITHUS 20

[IpomexyTouHas arTecTanus NpoBOAUTCS B popme 2
npyroit popmel KOHTpoOIIs B 1 cemectpe,

i pepeHInpPOBaHHOTO 3a4eTa BO 2 CEMECTpE




TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJINYECTBA YACOB, OTBOAUMBbIX HA

OCBOEHUE KAXKJIOM TEMBI

Copeprkanre yaeOHOTO MaTepHuaa, 1abopaTopHbIe padOTHI M PAKTUICCKUE 3aHSITHS, O06BEM
CaMOCTOATCIIbHAA pa60Ta qacCcoOB
HanmeHoBaHue
TEeM
1 2 3
Xumust

Tema 1. Jlexuun 2
OcHOBHBIE NOHATHA ATOMHO-MOJIEKYJISIPHOE Y4YeHHE. ATOMHasi, MojeKyispHas Macca. MoH. XUMHUYECKUIl 3lIeMEeHT.
XUMMH. SAnpo aroma. 3apsia sapa aroma. MaccoBoe uuciio. [Iporon. Helitpon. Xumudeckast popmyna. Mzoror.

Annorponus. OTHOCUTENbHAsE Macca aroma, MoJIeKyJbsl. MousipHas macca. KoiauuecTBo BelecTBa.
Mouns.
Tewma 2. Jlexuun 2
OcHOBHbBIE 3aKOHBI 3aKOH COXpaHEHMs MACChl BEILIECTBA. 3aKOH MOCTOSIHCTBA COCTAaBa. 3aKOH KPATHBIX OTHOLIEHUN. 3aKOH

XHMHUH. 00BEMHBIX OTHOLIEHUH. 3aKoH ABoraapo. YpaBHeHue MeneneeBa-Kianeiipona

Tewma 3. Jlexuun 2
Tunel XuMHYeCKHX Xumundeckas peakuus. Peakuun: pazinokeHus, COeIMHEHNs, 0OMeHa (HeHTpaau3alnn)
peakuui.

Tema 4. Jlexuun 2
XumMnueckas CkopocTh XMMHUECKOH peaklnu. 3aKoH AeiicTByromux Mace. [IpaBuno Baut-I'odpda. Ypasuenue
AUHAMMKA. Appennyca. Karanus. TermnoBoit ekt xumuueckoit peakiiui. XMMHUYECKOE paBHOBECHE.

Tema 5. Jlexuun 2
Crtpoenne aroma. [IpakTuueckue 3aHATHS 1

HnaHeTapHaﬂ MOACIIb CTPOCHUA aTOMaA. KBanTOoBO-MexaHHYSCKAs MOACIb CTPOCHUSA aTOMaA. KBaHnTOBEBIE
qucija 3JICKTPOHOB. HpI/IHI_[I/IHLI 3all0OJIHCHUA Op6I/ITaHeI>'I. Ilonnas 9JICKTPOHHAs KOH(I)I/Il“ypaI_II/I}I
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XUMHNYCCKHUX 3JICMCHTOB.

Tewma 6. Jlexknuu
Hepuoguyeckui [IpakTrueckue 3aHATHS
3akon /.. [lepuonnueckas cucrtema xumudeckux 37meMeHToB /[.1. MenneneeBa. CBsi3b MEXIy CTPOCHUEM
MemnpesneeBa. ANEKTPOHHON 000JIOUKH aTOMa U XUMHUYECKHMH CBOHCTBAMU JIEMEHTA.
Tema 7. Jlexuun

XuMHu4ecKas CBA3b.

[IpakTuueckue 3aHATHS
IIpupona xummudeckoii cBsa3u. KoBaneHTHas CBsA3b: HENOJsApHAs U nossipHas. FlonHas cBs3b. KaTrnoHbI
U aHUOHBI. MeTain4yeckas cBs3b. Bonopoanas cBsi3b. Kpucraummueckue peleTky BEUIECTB ¢ Pa3IuYHbIMU
BHJaMH XUMHUYECKOH CBS3U.

Tema 8.
Teopusi pacTBOpPOB.

Jlexuun

[IpakTuueckue 3aHATHS
PactBopsl. PactBoprmMocTs. HachllieHHbIE, HEHACBIIIEHHBIE U IEPEHACBIILEHHBIE pacTBOPBL. PU3UKO-
XUMHUYECKH mporiecc pacTBopeHus. CriocoObl BEIpaXKEHUS! KOHLIEHTPALUM PacCTBOPOB. Y IapuBaHUE,
pa30aBieHNE, KOHLIEHTPUPOBAHUE PACTBOPOB.

Tema 9. Jlexuyn
Teopus [IpakTrueckue 3aHATHS
3IEKTPOTHTHYECKOH ONEKTPOIUTHYECKAS AUCCOLUALMS. DIEKTPOJIUTHI U HEANIEKTPOJIUTHI. CTENeHb 3JIEKTPOIUTHYECKON
Aucconuanuu. JUCCOLMAIMA. MeXaHU3M DJIEKTPOTUTHYECKON AUCCOIMAIIMI HOHHBIX
BemiecTB. CriibHBIC AMEKTPOJUThI. Cnadbie a5ekTponuThl. Heanextponutel. CTeneHb JUCCOHAITIH.
Koncranra nuccoumnanuu.lIponsBenenne pacTBOPUMOCTH.
Tema 10. Jlekuun
Honnble peakumu. [IpakTrueckue 3aHATHS
I'mapoums. HNonnbie peakuun B pactBope. [IpaBuiia coctaBieHns HOHHBIX ypaBHEHHH peakuuil. [Topsaok

COCTABJICHHS] HOHHBIX YPAaBHEHUM peakIuil. Y CIIOBUsI HEOOPAaTUMOCTH PEaKIuii HOHHOTO OOMEHa.
PacTBopuMOCTb comneld, KUCIOT U OCHOBaHUM B Bojie. MloHHOe mpou3Beaenue Boibl. pH pacTBopa.
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Omnpenenenue ruapoIn3a.

Tema 11.
Heopranuueckue
coeINHEeH .

Jleknuun
[IpakTrueckue 3aHATHS
CamocrosTenbHas paboTa

Knaccudukanus HEOpraHMueCKux COeAMHCHNN. XMMIUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKNX COCAMHEHUH B CBETE TEOPUH BJIEKTPOIUTUYECKON qucconuanuu. Cpena BOJHbIX
pacTBOPOB cOJIEH: KucIas, HeUTpaibHas, menounas. Bomopoausiit nokasarens (pH) pactBopa.

Mertamibl. O6uue criocoObl moryyeHus MeTauioB. CruiaBel: YepHble U LiBeTHbIE. Koppo3us MeTaioB u
crocoOsbl 3amuThl 0T Hee. Hemeramnel. OOmias xapakTepuCTHKA TJIAaBHBIX MMOATPYIIIT HEMETAIIOB Ha
puMepe rajaoreHoB. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.

Baxwnerime coeIMHEHU METAINIOB U HEMETAJJIOB B MPUPOJIE U XO3AMCTBEHHOM JIESITEIbHOCTH YEI0BEKA.

3anura OKpYy>Karoled cpe/ibl OT 3arpsi3HEHUS TSDKEIBIMA METAJUIAMHU, COSIMHEHUSIMU a30Ta, CEpHI,
yriepoja.
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Tema 12. Jlekunn 12
Opranuyeckue [IpakTrueckue 3aHATHS 6
COeJUHEeHHSI. CamocrosrenbHas pabora 1
MHuoroo6pa3ue opraHn4eckux coequHeHui. OCHOBHbBIE TIOJIOKEHUSI TEOPHUH CTPOCHUS OPTraHUYECKUX
coequHeHi. 3oMepusi: CTpyKTypHasi, TPOCTpaHCTBeHHAss. Kilaccudukaius OpraHnyecKuX COeTMHECHUN.
VYTI1eBOIOpOabl, UX CTPOCHUE M XapaKTEepHblE XMMUYECKHE CBOWCTBA. MeTaH, 3TWIEH, alEeTUIICH,
Oenson. IlpumeHeHne yriaeBOJOPOJOB B OpraHMYecKoM cHHTe3e. Peakums nomumepusanmu. Hedrs, ras,
KaMEHHBIN Yrojb — IPUPOJIHBIE HCTOYHHUKHU YTIEBOAOPOIOB.
CnupTsl, X CTPOEHHUE U XapaKTepHbIE XMMUUYECKHE CBOMCTBA. DTUIO0BbIN ciupT. I mnuepun. KapboHosbie
KHCIIOTHI. YKCYCHasi KUCJIOTa. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT. JKUPBI Kak CI0KHBIE d(UPBHI.
VYTII1eBOBI: TIIIOK03a, KpaxMmal, LeJUI0J103a.
A3oTocoepxKaliie COeJUHEHHS: aMUHbI, aMUHOKUCIIOTBI, OCITKH.
I'enernyeckas cBSI3b MEXAY KJacCaMU OpPraHMYECKUX COETUHEHUM.
CuHTeTHYECKHUE TIOJMMEPBI: MJIACTMACCHI, KaY4yKH, BOJIOKHA.
Motomue u yucranme cpeacrsa. Tokcuunble BenecTna. [IpaBuia 6e3onacHoi paboThl CO CpecTBaMu
OBITOBOW XMMHUH.
Bcero 72 yaca
B T.4. ayIUTOPHBIX 68 yaca
3aHATUH
CaMOCTOSITEJIbHOU 2 yaca
paboTHhI
IIPOMEXYTOUHAS 2 yaca
aTrTecrauus




II. YCJIOBUA PEAJIM3ALTINN JUCHUTTJIMHBI
TPEBOBAHUA K MATEPUAJIBHO-TEXHUYECKOMY OBECITEHEHUIO.

Peanuzarus paboueil mporpaMmbl AUCHUTLIMHBI TPeOyeT HANUYHUS y4eOHOro KabnuHeTa
€CTECTBEHHOHAYYHBIX JUCLHIUINH.

OBOPYIOBAHHME YUEBHOI'O KABMHETA:

- pabouee MecTo IperoiaBaTes;

- [I0CaJJOYHBIE MECTA M0 KOJIMYECTBY 00YyUaIOIINXCS;

- mkad A1 XpaHEeHUs pa3laTOuHOTO MaTepuaa;

- pa3aaToYHbIA MaTepual 1o TeMaM padodell mporpaMMel;
- KOMIUIEKT PEaKTUBOB U JJAOOPAaTOPHON MOCY/IbI;

- TOCKa, MEJL

TexHuueckue cpeacTBa 00yyeHUs:

- KOMIIBIOTCP C JIMIOCH3NOHHBIM IIPOTPaMMHbLIM oOecrneueHueM 06HICF O Ha3HA4YCHU:.

I1I. NHOOPMAILIMOHHOE OBECITIEHEHUE

[lepeuenr  y4eOHBIX  u3AaHui, VIHTepHET-pecypcoB,  JIOMOJHUTEIHLHOMN
JIUTEPATYPHL.
OcHoBHas yueOHasi iuTEeparypa

l. AxmeroB, H. C. Ob0masa u Heopranuueckas xumuga : yueonuk / H. C.
AxmetoB. — 11-e uzn., crep. — Caunkr-IletepOypr : Jlans, 2020. — 744 ¢. — ISBN
978-5-8114-4698-8. — Texkcr : anekTpoHHbI // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/130476

2. Augunocenosa, U. B. Xumus : yd4eOHUK M TPAKTUKYM [JISI CPEIHETO
po¢heCCUOHATIBHOTO obOpazoBaHusi / . B. AadunoreHona, A. B. ba0kog,

B. A. IlonkoB. — 2-¢ u3a., uchp. u gon. — Mocksa : U3parensctBo Opaiit, 2022, —
291 c.

JlonoiHuTEIbHAS Y4eOHasl JuTepaTypa

1. JIyneiiko, T. I'. Xumus : yueOnuk juis CI1O / T. T'. Jlyneiixo, O. B. [1s6:m0, E.
A. PemernukoBa. — 2-e¢ u3a. — CaparoB, Mocksa : [IpodobpazoBanue, Ait [1u Ap
Mennma, 2024. — 308 c.

®enepanbHble 00pa3oBaTe/bHbIE MOPTAJIbI
o ®denepanbubiii nopran «Poccuiickoe odpazoBanue» www.edu.ru

e Poccuiickuii 001eo0pa3zoBarenbHbiil moptan www.school.edu.ru

e Ilopran nuadopmarmonnoit nomuepxku EI'D www.ege.edu.ru
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EctrecTBeHHOHay4YHBIN 00pa30BaTeNbHbIN MopTan www.en.edu.ru

[Topran «MHpOpMaLIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B O00pa3oBaHUN»

www.ict.edu.ru

Poccuiickuii mopTan oTKpeITOro oopazoBaHust www.openet.edu.ru

denepanbHbIN LEHTP

http://fcior.edu.ru

Iv.
JTICHUTUINHBI

KOHTPOJIb U

QJICKTPOHHBIX

OIIEHKA

06p&30BaT€JIBHLIX

PE3VJIbTATOB

pecypcoB

OCBOEHUA

Pesynbratel 00ydeHus

Kpurepun onenkn

MeToab! OLIEHKH

- (hopmupoBaHue y
00yJarommuxcs
OLICHHBATH

YMEHHUS
3HAYMMOCTh
XUMUYECKOTO 3HAHUS JJIS
KQ)KJIOTO YEJIOBEKa;

- (hopmupoBaHue y
00yJaromMXCcs
LIEJIOCTHOTO
MPEJCTaBICHUS] O MUPE U
POJIH XUMUU B
CO3/IaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOU
KapTUHBl MUpPA; YMEHUS
OOBSICHATH OOBEKTHI U
MIPOLIECCHI  OKPYXKAIOIIECH
JIEUCTBUTEIILHOCTH
MIPUPOTHOM, COLIUATIBHOM,
KYJIbTYPHOU,
TEXHUYECKOW CpEMBI,
UCTIONB3YSd JUIsl  3TOTO
XUMUYECKUE 3HAHUS;

- pa3BUTHE Y
oOyyarommxcsi  yMEHUH
paznuyath  (aKkThl U
OLICHKHU, CpaBHUBATh
OIICHOYHbIE BBIBO/IbI,

BHUACTH nux CBiA3b C

1)  cdhopmupoBaHHOCTH
MPEACTABICHUM O MECTE
XMMHUU B COBPEMEHHOMU
HAay4YHOM KapTUHE MHPA;
MMOHUMAaHUE POJIM XUMUH
B (hopMHUpOBaHUHU
Kpyrosopa u
byHKIIMOHATBHON
rPaMOTHOCTH  YEJIOBEKA
TUTSE peleHus
MPAKTUYECKUX 3a]1aY;

2) BJIAJICHUE
OCHOBOIIOJIAral0IIUMU
XUMUYICCKUMHA
MOHATUSAMH,  TEOPHUSIMH,
3aKOHaMH "
3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJb30BAHUE
XUMHUYECKOU
TEPMUHOJIOTHEN 51
CHUMBOJIUKOM;

3) BiIajiecHUE€ OCHOBHBIMU
MeTOoJaMu Hay4YHOTO
MO3HAHMUS,
UCIIOJIb3YEMbIMU B
XUMHU: HaOII0CHUE,
omnHCcaHue, HU3MEpPEHHUE,
OKCIIEPUMEHT;,  YMEHHE
00pabaTkIBaTh,
OOBSICHSATH  pPE3yJIbTAThI
IIPOBEJICHHBIX OIBITOB U

YCTHBIA M IHMCBMEHHBIN
omnpoc; poBepKa
BBITIOJIHEHHUS
KOHTPOJIbHBIX
BBITNIOJIHEHHE
MpaKTUYECKUX  padoT;
IIPOBEPKA  BBINIOJIHEHUS
CaMOCTOSTEIIbHBIX
paboT u
WHJVBUTyJIbHBIX
(pacueTHBIX) 3aJaHUM;
IIPOBEPKA  BBIIIOJIHEHUS
JIOMAIIHUX 3aJIaHUuH.

pabor;
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KPUTEPUSIMUA OIEHOK W
CBS3b  KPUTEpPUEB  C
ONPEAECICHHON CHUCTEMOU
LICHHOCTEM,
dopMyTHupoBaTh U
000CHOBBIBaTh
COOCTBEHHYIO MO3UITHIO;

- IpuOOpeTeHHe
0OyYaloIUMUCA  OIbITa
pa3Ho0Opa3HOU
JEeSTSIIBHOCTH, TTO3HAHMSI
u CaMOTIO3HAHUS;
KITFOYCBBIX

HNMCIOIIINX

HAaBBIKOB,

YHUBEPCAIbHOE 3HAUCHHE
JUISL  pa3IUYHBIX BUJIOB
NEATEeIbHOCTU (HABBIKOB

peneHus npo0iem,
IPUHATHUS pEelIeHUH,
MOWCKa,  aHajgu3a U

00paboTku HHPOPMALINH,
KOMMYHHKATUBHBIX
HABBIKOB, HABBIKOB
U3MEPEHUN,
COTPYAHUYECTBA,
6e3omacHOro oOpaleHus
C BEIIECTBAMHU B

MOBCEIHEBHOM KU3HH )

JIenaTh BEIBOJIBL
TOTOBHOCTh u
CIIOCOOHOCTh PUMEHSTH
METOABl TIO3HAHWS TIPH
pEIICHNN TPAKTHICCKUX
3azay;

4)  chopMHUPOBAHHOCTH
yMEHUs JlaBaTh
KOJIMYECTBEHHBIE OIICHKU
U TIPOBOJUTH PacyeThl 10
XUMUYECKUM  popMysiam
1 ypaBHCHUSIM;

5) BuajeHWe MpaBUIAMU
TEXHUKU  OE€30MaCHOCTH
pu WCITOJIb30BAaHUH
XUMUYECKUX BEIICCTB;

6) chopMUPOBAHHOCTH
COOCTBEHHOW MO3UIIUU MO
OTHOIIECHUIO K
XUMHUYECKOU
uHbopMaIu,
MOJIy4aeMOil M3 pPa3HbIX
MCTOYHUKOB;

7)* nna oOydarommxcs ¢

OTpaHUYCHHBIMA
BO3MOXHOCTSIMHU
3I0POBBS OBJIAJICHHC
OCHOBHBIMH JTOCTYITHBIMU
METOTaMH HAy4IHOTO
TTO3HAHUS;

8)* nmnms  caenbix M
CIa0OBUIATITUX
00yJaroImMXcs
OBJAJICHUE  TpaBUIAMU
3amucu XUMHYECKUX
dbopmymn c
UCIIOJIb30BaHUEM

penbeHO-TOUEHHOM
cucTeMBI 0003HaueHwui JI.
bpains.

[Ipumeuanue: * -
BKJIFOUEHHE
0003HAaYEHHBIX
IPEAMETHBIX
pe3ynbTaToB B
M3y4YeHUS

X0Je
JTACIATUINHBI
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«XuMusD»  TOJIBKO €
yCJIOBUEM IIpUE€Ma Ha
JAHHYIO CHEUUAIBHOCTD
JIALL c 0COOBIMU
00pa3oBaTEIbLHBIMU
OTPEOHOCTIMU
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