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[. TIOACHUTEJIbHAA 3AIIMCKA

[Tporpamma 00111€00pa30BATENBFHON TUCIUIUIMHBI « XUMHUS MIpeIHa3HaueHa s
U3y4YeHHUs B TIpelesiax OCBOCHHS OCHOBHOM mpodeccuoHanbHOW 00pa3oBaTelibHON
nporpammbl CIIO (OITOIT CIIO) na 6a3e ocHOBHOro 00IIero 0Opa3oBaHUsS TMpU
noarotoBke cnernuanuctoB cpeaHero 3BeHa (IIIICC3) cnenmansHOCTH 23.02.01
Opranuzaius NepeBO30K U yIpaBlieHUE HA TPAaHCHOPTE (110 BUIAM).

[Tporpamma paspaborana B cooTBeTcTBUHM ¢ TpeboBanusimMu OI'OC cpemgnero
oOmero o0pa3oBaHuWs, YTBEPKIACHHOTO NpPHKAa30oM MUHHCTEpCcTBa OOpa3oBaHUS U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roga Ne 413 (c uzmenenusimu ot 12
aBrycra 2022 Ne 732), npeIbsBIIEMbIX K CTPYKTYpE€, COACPKAHUIO U IJIAHUPYEMBIM
pe3yibTaTaM OCBOCHUS TUCUUILTUHBI «XUMUS» ¢ YYETOM OCHOBHOM 00pa30oBaTeIbHOM
OporpaMMmbl  CpeaHero  obOmiero  oOpa3oBaHMs,  YTBEP)KIECHHOM  NPHUKA30M
MunuctepcTBa npocsetieHus: Poccuiickoit deaeparuu 23 Hos6ps 2022 roga Ne 1014,
U B COOTBETCTBUU C npuka3zoM o0 yreepxkaeHnn @PI'OC no cnenuansroctu 23.02.01
Opranu3zaiusi IEPEBO30K U ynpaBieHUEe Ha TpaHcnopTe (mo Bugam) ot 11.11.2022 Ne
968.

JucuuminHa «XuUMHUsS» BXOJUT B COCTaB 00SI3aTENbHOM MPEIMETHONW 00J1acTH
®dI'OC cpennero ooémero oobpaszoBaHus, siBisgeTcs cocrtaBHoW yacThio IITICC3 u
u3ydaercsi Ha 0a30BOM YpOBHE B IMKJE 0A30BBIX TUCHHUILIUH 00111€00pa3oBaTeIbHON
MOATOTOBKH.

Hean u 3agaum AUCHUILVIMHBI — TPe0OBaHHUS K pe3yJjbTATaAM OCBOEHUSA
AUCUMILUIUHBI:

Conepxkanue NmporpaMmbl «XUMHUsSD HAMPaBJICHO HA JOCTHXKEHHE CIIEAYIOIINX
LICJICH:

- ¢dopmupoBaHre y 0OydYarOUUXCs yYMEHUS OICHUBAaTh 3HAYUMOCTH
XUMHYECKOTO 3HAHUS JUIs1 KAXKIOTO YEJIOBEKa;

- ¢opMHpoOBaHUE Y OOYHAIOMINXCS IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIH
XUMUH * B CO3JIaHMM COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTUHBI MUPA; YMEHUS
OOBACHATH OOBEKTHI M MPOLECCHl OKpPYXKAIOWEH NeUCTBUTENBHOCTU: MPUPOIHOM,
COIIMAJILHOM, KYJbTYPHOH, TEXHUUECKOW CPe/ibl, — HMCIOJIB3YS JIJIsI 3TOT0 XUMUYECKUE
3HAHUS,

- pa3BUTHE Y OOYYAIOIMUXCS YMEHUN paznuyaTh (DAKThI M OIICHKW, CPAaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSIMU OLIEHOK M CBSI3b KPUTEPHUEB C
OTIPEIETICHHOM CUCTEMOU IIEHHOCTEH, (OpMYITHPOBATH M1 0OOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

- npuoOpereHHe OOy4YarolUMHCS OIbITa Pa3HOOOPa3HOW JIESITEIHHOCTH,
MO3HAHUS *M CaMOIO3HAHMS; KIIIOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAIHHOE
3Ha4YeHUE JUI Pa3IMYHBIX BHUJOB JEATEIbHOCTU (HABBIKOB pEIIEHUS MpoOieMm,
MIPUHSTHUS PEIICHUH, TTONCKA, aHamu3a U 00paboTKN WH(OpPMAIUU, KOMMYHHUKATHBHBIX
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HABBIKOB, HAaBBIKOB HM3MEPEHMH, COTPYIHHUYECTBA, O€30MacHOr0 OOpalleHusi ¢
BEIIECTBAMU B ITOBCETHEBHOMN JKU3HN)

OcBoeHue conepx aHusi TUCHUIUIMHBI «XUMHUSD», O0ECIEUMBAET TOCTHXKCHHE
00y4aroIIMMUCS CIEAYIOUX Pe3yJbTAaTOB:
JMYHOCTHBIX :

4) chopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSl HAYKHM M OOIECTBEHHOW MpPAKTHUKU, OCHOBAHHOTO HA UAJIOTe
KyJIbTYyp, a TaKXe pa3IuYHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHUE CBOETO
MeECTa B MOJIUKYIBTYPHOM MHUDE;

5) chopMUPOBAHHOCTH OCHOB CaMOpa3BUTHS U  CAaMOBOCIUTAHHS B
COOTBETCTBUM C OOIIEYETOBEYECKMMH LIEHHOCTSIMM U HUJAealaMUd TPakJaHCKOIo
oOuiecTBa; TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSTEIbHOM, TBOPYECKOW U
OTBETCTBEHHOM JIEATEIbHOCTH;

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHHKAMH, JACTbMU MIIAJIIETO BO3paCTa,
B3POCIIBIMU B 00pa3oBaTEILHOM, 00111€CTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEIOBATENbCKOM, MPOCKTHON U IPYTUX BUJAX JICSATEIBHOCTH,

9) rOTOBHOCTBH M CITOCOOHOCTH K 00OpPa30BaHUIO, B TOM YUCIIE CaMOOOpa30BaHUIO,
Ha TPOTSDKEHWHM BCEHW IKU3HU; CO3HATEIIbHOE OTHOLIEHUE K HENPEpPhIBHOMY
oOpa3oBaHMIO KakK YCJIOBUIO YCHEIIHOM MNpoecCHOHaNbHOM U OOLIECTBEHHOM
JESITeIbHOCTH;

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

13) oco3HaHHbIli BBIOOp Oyaymied mpodeccurn U BO3MOXKHOCTEH pean3aluu
COOCTBEHHBIX >KM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPOECCHOHATBHON AEATEeIbHOCTH
KaK BO3MOXXHOCTH y4acTUsl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
oOIIIeHAITMOHAIBHBIX TPOOJIEM;

14) chopMHpPOBAaHHOCTH 3KOJOTUYECKOTO MBIIUICHHS, NOHWMAHUS BIMSHUS
COLIMAJIbHO-9)KOHOMUYECKUX TIPOIIECCOB HAa COCTOSIHME NPUPOJHOW M COLMAIbHOU
CpeIbl; MPUOOPETEHNE OTBITAa SKOJIOTO-HATIPABICHHOM e TEIBHOCTH.

MeTanpeIMeTHBIX :

1) yMeHue camMOCTOSITENFHO ONPENCNATh IENH IEATEIBHOCTH W COCTaBISTh

IJIaHbl ~ JI€ATEIBHOCTH; CaMOCTOSATEIBHO  OCYLIECTBIISITh, KOHTPOJMPOBATH U
KOPPEKTUPOBAaTh JEATEIbHOCTb; HCIIOIb30BAaTh BCE BO3MOXHBIE PECYPCHI UL
JOCTHKEHHSI TIOCTABJICHHBIX LEJe U peanu3aluy TUIAHOB JESTeNbHOCTH; BBIOMPATh
YCHEIIHbIE CTPATETUH B PA3JINYHBIX CUTYALMSIX;

2) yMeHuE NPOAYKTUBHO OOMIATBCA U B3aMMOJIEHCTBOBATH B IMpOIlECCe
COBMECTHOM JEeATEIbHOCTH, YYUTHIBATH MO3UIMU JPYTUX YYACTHUKOB JIEATEIBLHOCTH,
3¢ pekTUBHO paspeniaTh KOHPIUKTHI;



3) BrajeHWe HaBBIKAMH IIO3HABATENIbHOM, Y4eOHO-HCCIEAOBATEIbCKON U
MPOEKTHON JESATeNIbHOCTH, HAaBBIKAMH pa3peuieHuss mnpodiieM; CrmocoOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOHMCKY METOJOB DPEIICHHS MPaKTUYECKUX 3a]ad,
IPUMEHEHUIO Pa3JIUYHBIX METOIOB ITO3HAHNS;

4) TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSATENbHOM HH(POPMALMOHHO-
[O3HABATEJIbHOM JI€ATEIbHOCTH, BJAJEHUE HABBIKAMHU TOJY4YEHHUs HEOOXOAMMOMN
MH(pOpMALlMU U3 CIOBapel pa3HbIX TUIIOB, YMEHHE OPUEHTHUPOBATHCA B PA3IUYHBIX
WUCTOYHUKAX  WH(MOpMALMM, KPUTUYECKH  OICHHUBAaTh W  HMHTEPIPETUPOBATH
uH(pOPMAIINIO, TOTYYaEMYI0 U3 Pa3INYHBIX HCTOYHUKOB;

5) yMeHue HCIonb30BaTh CPeACTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX
texHosornii (manee - HMKT) B pemieHMM KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX H
OpPraHM3alMOHHBIX 3a7ad C COOJIIOJICHUEM TpEOOBAHUN JPrOHOMHKH, TEXHUKHU
0€30MacCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUs], PABOBbIX U ITUUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€301TaCHOCTH;

8) BiaJeHUE S3BIKOBBIMU CpPEJICTBAMH - YMEHHE SICHO, JIOTUYHO U TOYHO
M3JIaraTh CBOIO TOUKY 3PEHHUSI, UCIIONb30BaTh aJIEKBATHBIE A3BIKOBBIE CPECTBA;

9) BinaneHue HaBbIKAMU [O3HABATEIbHOW peQIEKCMU KaKk OCO3HAHUSA
COBEPILIAEMBIX JACHCTBUN M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI,
IPAaHMI] CBOErO 3HAHMS W HE3HAHUS, HOBBIX IO3HABATEIBHBIX 3a4a4 U CPEACTB HX
JTOCTHKEHHS.

IIpeaMeTHbIe pe3yJbTaTbl OCBOCHHMS 0a30BOI0 Kypca XHMHMH J0JIKHBI
0TpPaXKaTh:

1) chopmMupoBaHHOCTH IPEACTABICHUM O MECTE XUMHUU B COBPEMEHHON HAay4dHOI
KapTUHE MUpa; I[OHMMaHWe pPOJIM XUMUU B (OPMHPOBAHUU Kpyrozopa u
(YyHKUIHMOHATBHOW TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTUYECKUX 3a]a4;

2) BIAJCHUE OCHOBONOJAralOUMMU XHMHUYECKUMH TOHATHAMH, TEOPUIMH,
3aKOHAaMM M 3aKOHOMEPHOCTSMM;  YBEPEHHOE  IIOJb30BAHME  XHMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

3) BiajeHWE OCHOBHBIMM METOJAMHU HAYYHOI'O IIO3HAHMS, WCIIOIB3YEMBIMHU B
XUMUU: HAOIIOJEHUE, OMHCaHUe, U3MEPEHUE, SKCIEPUMEHT; YMEeHHe o0padaThiBaTh,
OOBSACHSATH PE3yJbTaThl MPOBEJIECHHBIX OIBITOB M JENaTh BBIBOJAbI; FOTOBHOCTh W
CIIOCOOHOCTh MPUMEHSITh METO/IbI O3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4;

4) chopMUPOBaHHOCTh YMEHHUS /1aBaTh KOJIWYECTBEHHbIE OIICHKH U MPOBOJIUTH
pacyeTsl 10 XUMUYECKUM (popMyJiaM U YpaBHEHHUSIM;

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

6) copMHUPOBAHHOCTh COOCTBEHHOW IMO3UIIMU IO OTHOIICHHIO K XMUMHUYECKOU
uH(pOopMaIK, MOJy4YaeMON U3 Pa3HbIX HCTOYHUKOB;

7)* s oOydarouuxcsi € OrpPaHUYEHHBIMH  BO3MOXKHOCTAMH — 3JI0POBBSI
OBJIAJICHUE OCHOBHBIMM JIOCTYITHBIMA METOJAMHU HAYYHOTO TO3HAHUS;
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8)* st crenbIX U CIa0OBUIALIMX 00YYAIOIINXCS OBJIAJICHUE MPAaBUIaAMH 3aITHUCH
XUMHUYECKUX (POPMYJT C HCTOIB30BAaHUEM Pelbe(PHO-TOUEUHOI CUCTEeMbl 0003HAYECHUN
JI. bpaiins.

[Ipumeuanue: * - BKIIOUEHHE 0003HAYEHHBIX MPEIMETHBIX PE3YJIbTaTOB B XOJ€
U3y4YCHHs] TUCIHMIUIMHBI «XHUMHS» TOJIBKO C YCIOBHEM TIpUeMa Ha JaHHYIO
CTELUATBHOCTD JIMII C 0COOBIMU 00pa30BaTeIbHBIMU OTPEOHOCTIMH

dopmupyemble 00IIHMe KOMITETEHIINN:

OK 01. BeiOupaTts criocoOsbl penieHus 3a/1a4 npopecCUOHAIbHON AESITENbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 07. CopeiicTBOBaThH COXPaHEHUIO OKpYXKarolen Cpenbl,
pecypcocOepeXeHnIo, MPUMEHATh 3HAHUS 00 WM3MEHEHUHM KiIuMaTa, MPUHIUIIBI
OepexKIIMBOTO MPOU3BOACTBA, 3((HEKTUBHO JACHCTBOBATH B UPE3BHIYAMHBIX CUTYAIINAX;

II. O0beM TUCHUIUINHBI U BUABI Y4e0HOH PadoThI
Bua yueOHoi1 padoThI O0bem yacoB
MaxkcumanabHasi yueOHasi HATpy3Ka 72
Oo0s13aTeIbHAA ayAUTOPHAA Y4eOHAS HATPY3KAa 68

B TOM 4HUCIJIC.

TEOPETUICCKOE 0OyUCHHE 52

IMPAKTHYCCKUC 3aHATHUA

J1a00paTOPHBIEC 3aHITHUS 20

[TpomexxyTouHas aTTecTanus MPOBOAUTCS B opMe -
npyroit popmbl KOHTpoOIIs B 1 cemectpe,

i pepeHInpOBaHHOTO 3a4eTa BO 2 CeMecTpe




TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJINYECTBA YACOB, OTBOANMbIX HA

OCBOEHUE KAXKJIOM TEMBI

Conepxanue yueOHOro MaTepuaa, JabopaTopHbie pabOThl U MPAKTUYECKUE 3aHSITHS, O06BEM
CaMOCTOATCIIbHAA pa60Ta qacCcoOB
HanmeHoBaHue
TEeM
1 2 3
Xumust

Tema 1. Jlexuun 4
OcHOBHBIE NOHATHA ATOMHO-MOJIEKYJISIPHOE Y4YeHHE. ATOMHas, MojekyjspHas Macca. MoH. XuMHUYECKUil 3/1eMeHT.
XUMMH. Anpo aroma. 3apsan siapa aroma. MaccoBoe unciio. [Ipoton. Heitrpon. Xumuueckast popmyna. U3oror.

Annorponus. OTHOCUTENIbHAsE Macca aToma, MoJIeKyJbsl. MoussipHas Mmacca. KoiauuecTBo BelecTBa.
Mouns.
Tema 2. Jleknuu 4
OcHOBHbBIE 3aKOHBI 3aKOH COXpaHEHMs MACChl BEIIECTBA. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOLIEHUN. 3aKOH

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

Tewma 3. Jlexuun 2
Tunel XuMHYeCKHX Xumundeckas peakuus. Peakuuu: paszinoxkeHus, COeIMHEHNs, 0OMeHa (HeUTpaau3alnn)
peakuui.

Tema 4. Jlexuun 2
XumMnueckas CKopocTh XMMHUECKOH peakinu. 3aKoH AeiicTByomux mace. [lpasuno Bant-I'odpda. Ypasuenue
AUHAMMKA. Appennyca. Karanus. TernnoBoit ekt xumuueckoit peakiiuu. XMMUYECKOE paBHOBECHE.

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

HnaHeTapHaﬂ MOZACIIb CTPOCHUA aTOMaA. KBanToBO-MexaHHYSCKas MOACIb CTPOCHHA aTOMaA. KBaHnTOBEBIE
qucija 3JICKTPOHOB. HpI/IHI_[I/IHLI 3all0OJIHCHUA Op6HTaHCﬁ. Ilonnas QJICKTPOHHAs KOH(I)I/IpraLII/ISI
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XUMHNYCCKHUX 3JICMCHTOB.

Tewma 6. Jlexknuu
Hepuoguyeckui [IpakTrueckue 3aHATHS
3akon /.. [lepuonnueckas cuctema xumudeckux 35eMeHToB /.M. MenzaeneeBa. CBA3b MEXIy CTPOCHUEM
MemnpeneeBa. ANEKTPOHHOU 000JIOUKH aTOMa U XUMHUYECKHMH CBOMCTBAMH JIEMEHTA.
Tema 7. Jlexuun

XuMHu4ecKas CBA3b.

[IpakTuueckue 3aHATHSA
IIpupona xummudeckoi cBsa3u. KoBaneHTHas cBA3b: HenoysipHas U nossipHas. MlonHas cBsa3b. KaTnonsl
U aHUOHBI. MeTain4deckast cBs3b. Bonopoanas cBs3b. Kpucraummueckue peneTky BEIECTB ¢ pa3InyHbIMU
BHJaMH XUMHUYECKOH CBS3U.

Tema 8.
Teopusi pacTBOpPOB.

Jlexuun

[IpakTuueckue 3aHATHSA
PactBopsl. PactBoprmocTs. HachllieHHbIE, HEHACHIIIEHHBIE U [IEPEHACHIIEHHbIE PACTBOPBL. DU3UKO-
XUMHYECKH mporiecc pacTBopeHHs. CriocoObl BEIpaKeHUsI KOHIIEHTPAIMH PACTBOPOB. Y IapuBaHUE,
pa30aBieHNE, KOHLIEHTPUPOBAHUE PACTBOPOB.

Tema 9. Jlexuyn
Teopus [IpakTudeckue 3aHATHS
3IEKTPOTHTHYECKOH ONEKTPOIUTHUECKAS AUCCOLUALUS. DIEKTPOIUTEI U HEAJIEKTPOIUTHI. CTENEHb 2IEKTPOIUTHUECKON
Aucconuanuu. JUCCOLMAIMA. MeXaHU3M DJIEKTPOTUTHYECKON AUCCOIUAIIMI HOHHBIX
BemiecTB. CriibHBIC AMEKTPOJIUThI. Cradbie anekTpoauThl. Heanexkrponutel. CTeneHb TucCOIraIim.
Koncranra nuccoumnanuu.lIporsBenenne pacCTBOPUMOCTH.
Tewma 10. Jlekuun
Honnble peakumu. [IpakTudeckue 3aHATHS
I'maposms. HNonnsie peakuun B pactBope. [IpaBuiia cocTaBieHus HOHHBIX ypaBHEHHM peakiui. [lopsaok

COCTABJICHHS] HOHHBIX YPAaBHCHHUM peakIyil. Y CIOBUs HEOOPAaTUMOCTH PEaKIMii HOHHOTO OOMEHa.
PacTBopuMOCTb comneld, KUCIOT U OCHOBaHUM B Boje. MlonHoe mpou3Beaenue Bojbl. pH pactBopa.
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Omnpenenenue ruapoIn3a.

Tema 11.
Heopranuueckue
coeINHEeH .

Jleknuun
[IpakTrueckue 3aHATHS
CamocrosiTenbHas paboTa

Knaccudukanus HEOpraHMuecKux COeAMHCHNN. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH B CBETE TEOPUHU IJIEKTPOJIUTHYECKON qucconuanuu. Cpena BOJHbIX
pacTBOPOB COJIEH: KHCIas, HeUTpanbHasi, menounas. Bomgopoausiit nokasarens (pH) pactBopa.

Mertasibl. O0uiue criocoObl osyyeHus MeTauioB. CrulaBel: YepHble U [IBeTHbIE. KOoppo3us MeTaioB u
crocoOsbI 3amuThl 0T Hee. Hemeramnsl. OOmias xapakTepucTHKa IIIaBHBIX MMOATPYIIT HEMETAIJIOB Ha
puMepe rajgoreHoB. OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.

Baxwnerime coeIMHEHU METAINIOB U HEMETAJIJIOB B MPUPOJIE U XO3SIIICTBEHHOM JAESATEIbHOCTH YEJIOBEKA.

3anura OKpyKarolliel cpe/ibl OT 3arpsi3HEHUS TSDKEIBIME METaJUIAMH, COSIMHEHUSIMU a30Ta, CEpHl,
yriepoja.

16

-}




Tema 12.
Opranuyeckue
coeIMHEeHHUsl.

Jlekunn
[TpakTHueckue 3aHATUS
CamocrosrenbHas pabora

MHuoroo6pa3ue opranu4eckux coequHeHuil. OCHOBHBIE MOJIOKEHUS TEOPHUH CTPOCHHUS OPTraHUYECKUX
coequHeHi. 3oMepusi: CTpyKTypHAst, TPOCTpaHCTBeHHAsA. Kiaccudukaius OpraHn4ecKux COeTMHECHUH.

VYrineBonopoasl, UX CTPOCHHE U XapaKTEPHbIE XMMHMYECKHE CBOMCTBA. MeTaH, 3THIIEH, aleTHIIEH,
Oenzon. IlpumeHeHue yrieBomoOpoJOB B OpraHuueckoMm cuHrese. Peaxkuus nomumepusauuu. Hedts, ras,
KAMEHHBIHN YroJlb — IPUPOIHBIE HCTOYHUKH YITIEBOIOPOIOB.

CnupTsl, X CTPOEHHUE U XapaKTepHbIE XUMHUECKHUE CBOMCTBA. DTUIOBBIN cupT. I muiepun. KapOoHoBbie
KHUCJIOTBI. YKCYCHasl KUCI0Ta. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. JKUPBI KaK CI0XKHbIE I(UPBI.
VYrieBoabl: TI0K03a, Kpaxmall, LEeJUIFI03a.

A30Toconep>i<amne COCANHCHHUA: aMHMHbI, aMHMHOKHCJIOTHI, OeIKu.
I'enetmueckas CBA3b MCXKAY KilaCCaMU OpPraHU4YCCKUX COGI{I/IHGHI/II;'I.
CuHTETHYECKHE MMOJIMMEPHI: IIJIaCTMACCHI, KAYYYKH, BOJIOKHA.

Moromme u uncTsnme cpeactna. Tokcnunbie BemecTra. [IpaBuina 6e3onacHoi paboThl CO CPEICTBAMU
OBITOBOI XUMUH.
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I1I. YCJIOBUA PEAJIM3ALTINN JUCHUTTJIMHBI
TPEBOBAHUA K MATEPUAJIBHO-TEXHUYECKOMY OBECITEHEHUIO.

Peanuzarus paboueil mporpaMmbl AUCHUIUIMHBI TPeOyeT HAMUYUS Yy4eOHOro KaOnHeTa
€CTECTBEHHOHAYYHBIX JUCLHIUINH.

OBOPYJIOBAHUME YYEBHOI'O KABMHETA:

- pabodee MecTo MpenoJaBaTes;

- MOCaI0YHbIE MECTa MO KOJIUYECTBY O0yUarOIINXCS;

- mkad A1 XpaHEeHUs pa3laTOuHOTO MaTepuaa;

- pa3aaToYHBIA MaTepual 1o TeMaM padodell mporpaMMel;
- KOMIUIEKT PEaKTUBOB U JJAOOPAaTOPHON MOCY/IbI;

- JI0CKa, MEJL.

TexHuueckue cpeacTBa 00yyeHUs:

- KOMIIBIOTCP C JIMIOCH3NOHHBIM IIPOI'PAMMHBIM oOecreueHuEM O6HI€I‘O Ha3Ha4YCHMHA.

IV. NHOOPMAIIMOHHOE 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 : y4eOHUK M TPAKTUKYM [IJISI CPEIHETO
po¢heCCUOHATIBHOTO oOpazoBaHus / . 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 s CIIO / T. T'. Jlyneiixo, O. B. /1560, E.
A. PemernukoBa. — 2-¢ u3a. — CapatoB, Mocksa : [IpodobpazoBanue, Ait [Tu Ap
Mennma, 2024. — 308 c.

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

o Poccuiickuii 001eo0pa3zoBarenbHblil nopran 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 TEXHOJIOTMU B 00pa3oBaHUN»

www.ict.edu.ru

Poccuiickuii mopTan oTKpeITOro oopazoBaHusi 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,
TEXHUYECKOU CpELBI,
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 KapTHHE MHPA;
MMOHUMAaHUE POJIM XUMUH
B (hopMHUpOBaHUHU
Kpyrosopa u
byHKIIMOHATBHON
rPaMOTHOCTH  YEJIOBEKA
TUTSE peleHus
IPAKTUYECKUX 3a]1aY;

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

3) BiIajiecHUE€ OCHOBHBIMU
MEeTOoJaMu HAay4YHOTO
MO3HAHMUS,
UCIIOJIb3YEMbIMU B
XUMHU: HaOII0CHUE,
omnHCcaHue, HU3MEpPEHHUE,
OKCIIEPUMEHT;,  YMEHHE
00pabaTkIBaTh,
OOBSICHSATH  pPE3yJIbTAThI
IIPOBEJICHHBIX OIBITOB U

YCTHBIA M TNHACBMEHHBIN
omnpoc; poBepKa
BBITIOJIHEHHUS
KOHTPOJIbHBIX
BBITNIOJIHEHHE
MpaKTUYECKUX  padoT;
IIPOBEPKA  BBINIOJIHEHUS
CaMOCTOSTEIIbHBIX
paboT u
WHJVBUTyJIbHBIX
(pacueTHBIX) 3aJaHUM;
IIPOBEPKA  BBIIIOJIHEHUS
JIOMAIIIHUX 3aJaHu.

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

- IpuOOpeTeHHe
0OyYaloIUMUCA  OIbITa
pasHo0Opa3HOU
JEeSTSIIBHOCTH, TTO3HAHMSI
u CaMOTIO3HAHUS;
KITFOYCBBIX

HNMCIOIIINX

HAaBBIKOB,

YHUBEPCAIbHOE 3HAUCHHE
JUISL  pa3IUYHBIX BUJIOB
NEATEeIbHOCTU (HABBIKOB

peneHus npo0iem,
IPUHATHUS pEelIeHUH,
MOWCKa,  aHajgu3a U

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

MOBCEIHEBHOM KU3HH )

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

4)  chopMHUPOBAHHOCTH
yMEHUs JlaBaTh
KOJIMYECTBEHHBIE OIICHKU
U TIPOBOJUTH PAcyUeThl 1O
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 oOydaromuxcs ¢

OTpaHUYCHHBIMA
BO3MOXHOCTSIMHU
3I0POBBS OBJIAJICHHC
OCHOBHBIMH JTOCTYITHBIMU
METOTaMH HAy4IHOTO
TTO3HAHUS;

8)* nmnms  caenbix M
CIa0OBUIATITUX
00yJaroIMXCs
OBJAJICHUE  TpaBUIAMU
3amucu XUMHYECKUX
dbopmymn c
UCIIOJIb30BAaHUEM

penbeHO-TOUEHHOM
cucTeMBI 0003HaueHwui JI.
bpanns.

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

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