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Pa6ouas nporpamma y4yeOHOTO npeamera pa3paboTaHa Ha OCHOBE (eaepalib-
HOT'O T'OCY JApCTBEHHOI0 00pa30BaTeNbHOrO CTAHAAPTA CPENHETO 001Lero 0dopa3oBa-
HMS U (edepalibHOM 00pa3oBaTeNbHONH NpOrpaMMbl CpeHero oduero odbpasona-
HMs, (eaepaibHOrO rOCyNapCTBEHHOIO 00pa3oBaTENbHOIO CTaHAapTa CpPEIHEro
npohecCHOHATEHOr0 00pa30BaHUs 110 CHELHaIBHOCTH Mo crnienuanbrocty 40.02.04

FOpucnpynesuus

PazpaboTruuk:
laBeneBa Haranbs HuxosaesHa, npenonasaTelb, Bbiclias KBaIM(UKalMOHHAs Ka-

Teropus

PaGouas mporpamma y4eOHOro npeaMera pacCMOTPEHa U PEKOMEHI0BaHa K
YTBEPXKAECHUIO Ha 3aceJaHUH MPeIMETHO-LMKJIOBOH KOMUCCHU 0011e00pa3oBaTeb-

HBIX U 'YMaHHUTapHbIX JUCLHUIITIMH

ITpoTtokoun ot «20» siHBapst 2026 r. Ne 6

[Ipencenarens npeIMETHO-LIMKIOBOK %ﬁ
KOMHCCHUH ) E.M. EBcrokoBa



1. O61mast XxapakTepUcTHKa paboueii mporpaMMal y4eOHOTO peaMeTa
1.1. MecTo yue6GHOro npeIMeTa B CTPYKType OCHOBHOH 00pa3oBaTenbHOH
IpOTrpaMMBI

YueGHpll mpeaMeT «XHMHS» SBISETCS 4YacThIO INPEAMETHOM 001acTH
«EcTecTBeHHOHAYYHBIX IMCLHUIUIMHY, U3ydaeTcs B 0011eo0pa3oBaTebHOM LHKIIE
yue6noro miana OOIT CIIO ¢ yyetroM mpo¢eccHoHaTbHOH HanpaBIeHHOCTH B
cootBercTBiU ¢ PI'OC CITO no cneunansHoctd 40.02.04 Opucnpy AeHIus

1.2. Llesb ¥ MIIaHUpyEMBIE Pe3yJIbTaThl OCBOEHHUS Y4€OHOr0 IpemMera:

B pamkax nporpamMMbl y4eOHOro NpeaMeTa CTyAeHTaMH OCBaWBalOTCsA yMe-
HUS Y 3HAHUSA

JUYHOCTHBIE:

- 4YBCTBO TOPAOCTH U YB&XEHHS K ICTOPUH M JOCTHXKEHHAM OTEUCCTBEHHOH
XMMHYECKOH HayKH; XMMHUUECKH [PaMOTHOE NOBeIeHHEe B NpOodecCHOHaIbHOM nes-
TEIbHOCTH M B OBITY NTPH OOpalLleHUH C XMMUYECKUMH BEILIECTBAMHU, MaTE€pUaIaMH
¥ TIpOLIeCCaMU;

- FOTOBHOCTb K IIPOJIOJKEHHIO 00pa30BaHusl U MOBBIIIEH)s KBATU(UKALMH B
M36paHHOM NPOECCHOHATIBHON NesTeNbHOCTH ¥ 00bEeKTHBHOE OCO3HAHUE POJIH XU~
MHYECKHUX KOMIIETEHLIUH B 3TOM;

- FOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENBHOCTH IIPU CO3/IaHUHU y4eh-
HBIX TIPOEKTOB, PEILICHUH YUEOHBIX U NIO3HABATENIbHBIX 33/a4, BBIOJHEHUH XUMHU-
YeCKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OLEHMBATh CUTyalldU, CBS3aHHBIE C XHUMHUYECKUMU SBJICHU-
sIMH, U IPUHMMATh OCO3HAHHBIE PEILIEHHS], OPHEHTUPYSICh Ha MOPaJIbHO-HPaBCTBEH-
Hble HOPMbI U LIEHHOCTH;

- COOMIONEeHHs TPaBHI O€30MacHOr0 OOPALLEHHUS ¢ BELIECTBaMHU B ObITY, MO-
BCEJIHEBHOM JXKM3HU U B TPYAOBOH N€ATEIbHOCTH;

- 0CO3HAHUA HEOOXOIMMOCTH UCIIOIB30BAaHUSA JOCTHIXEHUN XUMHHU [T pele-
HMS BOIIPOCOB PallHiOHAJILHOIO IIPUPOIOTIONIE30BaAHUS;

- y6eXIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH J1JIsl COBPEMEHHOHN LIMBUIIH3A-
LMK B €& IyMaHUCTHYECKOM HampaBlIeHHOCTH M BaXKHOH PONIM B CO3[aHUH HOBOH
6a3bl MaTEpUATBEHON KyJIbTYpbI, PELICHHH IT100abHbIX MPO0JIeM YyCTOHIHBOrO pas-
BUTHS YeJIOBEYeCTBA — CHIPhEBOM, JHEPreTHYecKOH, MHINEBOM M IKOJIOTHYECKOH
6e30I1aCHOCTH, B Pa3BUTHH MEAULIUHBI, 00eCIIedeHHH YCIOBHH yCICLIHOro TpyAa !
3KOJIOTMYECKH KOM(POPTHOM XU3HH KaXXAOr0o ujleHa OOLIeCTBa,

MeTanpeIMeTHBIX

- UCIIOJIB30BaHHE PA3IMYHBIX BHJOB [1I03HABATEILHON NEITEIBHOCTH M OCHOB-
HBIX HHTEJUIEKTYa bHBIX ONepalui (MOCTaHOBKM 3alady, pOpMYIMpOBaHHs IUIIO-
Te3, aHAJU3a M CHMHTE3a, CpaBHEHUs, 0000IIEeHMs, CHCTEMaTH3alUH, BBIABICHHS
NIPUYHHHO-CIIEICTBEHHBIX CBsi3€H, IOMCKA aHATIOroB, GOPMYIIMPOBAHUS BBIBOJIOB)
IUTS pellieHus] TOCTaBJIEHHOM 3a1a4H,

- IpUMEHeHME OCHOBHBIX METOJOB MO3HaHHs (Ha0/I0JeHHs, HAyUHOrO 3KC-
IIepUMEHTA) JUIS U3yYeHHs Pa3IMIHBIX CTOPOH XMMHYECKMX OOBEKTOB H IPOLIECCOB,
C KOTOPHIMH BO3HHKaeT HEOOXOAMMOCTb CTalKUBaThCA B NPOGECCHOHATBHOM

cdepe;



- UCTIOIb30BaHKEe PA3IMYHBIX BUIOB [I03HABATEILHOM AESITEIbHOCTH U OCHOB-
HBIX MHTEJUIEKTyaIbHBIX orepaluid (MOCTaHOBKHY 3adayH, GopMyIHMpOBaHUS THITO0-
Te3, aHAJIU3a U CHHTE3a, CPaBHEHHs, OOOOIIEHMS, CUCTEMaTU3alluH, BbISBIIECHUS
IPUUMHHO-CJIEICTBEHHBIX CBfA3eH, MOMCKA aHANOroB, (GOPMYIMPOBaHUS BBIBOIOB)
JUTsL pellieHHs MOCTaBIEHHOM 3aauH,

- IpYMMEHEHNEe OCHOBHBIX METOIOB N03HaHMA (HAOIIONEHHs, HAYYHOIO JKC-
TIEpUMEHTA) [UTsl U3y YeHHs pa3InuHbIX CTOPOH XUMHYECKHUX OOBEKTOB U IIPOLIECCOB,
C KOTOPHLIMH BO3HHMKaeT HEOOXOAHUMOCTb CTaJKHMBaThCs B NPO(ECCHOHATBHOM
cdepe;

- 1S pelIeHUs MOCTABICHHON 3aa4yy, TPUMEHEHUE OCHOBHBIX METOMIOB I10-
3HaHUA (HAOIOJEHHS, HAyYHOT 0 SKCIIEPUMEHTA) Ul U3YYEHHsl Pa3IMYHBIX CTOPOH
XUMHUYECKHX OOBEKTOB U IIPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOAUMOCTD CTaJl-
KUBaThCA B NPOGeCCHOHATBHON cdepe; HCIONb30BaHUE PA3JIUYHBIX HCTOYHHKOB
JUIS TIOJTYYE€HUS XMMUYeCKOH HH(POPMaLHH, YMEHUE OLEHHUTD €€ JJOCTOBEPHOCTD JJIst
JOCTHOKEHHUS XOPOIIMX pe3yJIbTaToB B Ipo(hecCHOHANBHON chepe;

IIpeIMETHBIX:

- IPUMEHSATH B [IpoLiecce O3HAHMUS, HCII0Ib3YEMBIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPeoOpPa30BbIBATh MOJIEIbHBIE NIPEACTABIEHUS — XMMUYECKHUH
3HaK (CMMBOJI) 3JleMeHTa, XMMU4ecKasi popMyJia, ypaBHEHHE XUMUYECKOH peakLuu
— IIPY pellleHHH Y4eOHBIX [T03HABaTEJbHBIX M INPAKTHYECKMX 3a]ay, MPUMEHAThH
Ha3BaHHbBIE MOJIEJIbHEIE NIPEICTABICHHUS ISl BBISBJIEHUS] XapaKTEPHBIX NPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEaKIHH.

- BJIaJIETh OCHOBAMH METOJOB Hay4YHOIO MO3HAHUS BEIIECTB U XMMHUYECKHUX
peaxkuuii;

- OPMEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOPMaUHHK (HAy4HO-IIOIY-
NApHas JUTEPATypa XMMHUYECKOrO COMEP)KaHHs, CIIPaBOYHbIE IOCOOMS, PeCypChl
MHTepHeTa), aHATM3UpOBaTh HHGOOPMALIMIO PAa3IMYHBIX BUIOB U GOPM NpeacTaBIie-
HHUSI, KDUTHYECKH OLEHUBATh €€ JOCTOBEPHOCTh M HENPOTHBOPEYHBOCTb;

- puoOpeTaTh OIBIT MCIMOJIb30BaHUS MUH(OPMAHUOHHO-KOMMYHHKATHBHbBIX
TEXHOJIOTHI M pa3InYHBIX TOUCKOBBIX CUCTEM;

- CAMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (OpMy NpeAcTaBlIeHUss HHPOP-
MalHHy (CXeMbl, rpadUKH, JHarpaMMBbl, TaOJIHILEI, PUCYHKH U IPYTHE);

- HCIIONIB30BaTh HAY4YHBIN A3BIK B Ka4eCTBE CpeACTBa IIpHU paboTe ¢ XUMHUYe-
cKo¥M MHGpOpMalMel: TPUMEHATh MEeXIIpeAMeTHbIe ((DU3UYECKHE U MaTeMaThye-
CKHe) 3HaKH U CUMBOJIBI, GopMyJibl, aOOpeBHATyPhbl, HOMEHKIIATY DY,

- CaMOCTOSATELHO IIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENBHYIO J€-
SITENbHOCTD, ONpeeNss eé [elH U 3aaul, KOHTPOJIMPOBATh U 110 Mepe HeoOXoau-
MOCTH KOPPEKTHpOBATh IpeaiaracMplii aJrOPUTM JEWCTBUH INPH BBIIOJTHEHHH
yue6GHBIX ¥ UCCIIEN0BaTENbCKUX 3a1ay, BbIOMpaTh Hanboee 3G deKTUBHBIH crocod
UX pelleHHs C YYETOM ITOyUYEHHs] HOBBIX 3HAHUN O BELIECTBAX U XUMUYECKHUX pe-
aKIIMSIX.

OK 02. Mcnonp30BaTh COBpEMEHHbBIE CPEICTBA [IOUCKA, aHaNu3a U HHTEPIIpe-
TaLMU UHPOPMALMU U UHGOPMALIMOHHBIE TEXHOJIOTHH IS BHIIIOJIHEHUS 3a/1a4 Mpo-
(becCHOHANBHOM 1eSITEeIbHOCTH;



OK 04. DdpdheKTUBHO B3aMMOJICHCTBOBaTh U pabOTAaTh B KOJUICKTHBE M KO-
MaHze.

B pesysbTate ocBoeHHsi yueOGHOro IpeaMera o0ydaloluiicsa JODKEH NpHod-
pecTH MPAKTUYECKHUH OIBIT:

- NpeACTABIATh Pe3yJbTaThl XHMHYECKOro 3KCIepUMEHTa B (opMe 3amucy
ypaBHEHHU COOTBETCTBYIOLMX PEAKLUH U POPMYJIMPOBATh BEIBO/IBI HA OCHOBE 3THX
pe3yJIbTaToOB;

- mprOOpETaTh OMBIT KMCIONB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTHM ¥ pa3IUUHBIX IOUCKOBBIX CUCTEM,

- IJIAHUPOBATh U BBINOTHATh XUMHUYECKUI DKCIIEPUMEHT

B pesynbrare ocBoeHHUs yuyeOHOro npeamera o0y4aromuncst 10/DKEH yMeThb!

- UCIIOJIB30BaTh JOCTHXEHHUS COBPEMEHHON XMMHYECKON HAYKH U XUMHYECKUX
TEXHOJIOTHUM IS MOBBIIIEHHUS COOCTBEHHOIO MHTEJUIEKTYAJIbHOTO Pa3BUTHS B BbI-
OpaHHO# NpodecCHOHaNbHON NeATENBHOCTH;

- XapaKTepu30BaTh Ba)XKHEHIIME XMMHYECKHE MOHSTHS: BEIIECTBO, XMMHYE-
CKHI1 DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAs U MOJICKYJISIpHast MacChl,
HOH, aJUIOTPOIHUs, U30TOIIHI.

- XapaKTepU30BaTh: 2JIEMEHTHI MaJIbIX IEPHOIOB MO HX MoJjioxKeHuto B [lepro-
nudeckoit cucreMme 1.1, MeHeneeBa; o0111Me XMUMHYECKHE CBOMCTBA METAJIIOB, HE-
MeTaJIOB, OCHOBHBIX KJIaCCOB HEOPraHUYECKUX M OpPraHWYeCKUX coeAuHeHu . [1e-
puoaudeckuit 3akoH [[.M. Menneneesa.

- IOHUMAaTh OCHOBHBIE 3aKOHBI XUMHUU: COXpAHEHMSI MacChl BEIIECTB, IOCTOSH-
CTBa COCTaBa BELIECTB.

- OMpedeNsaTh: BaJIGHTHOCTb U CTENEHb OKMCIIEHHsS XUMHUYECKUX 3JIEMEHTOB,
TUIl XMMHUUYECKOH CBSI3M B COEIUHEHMSIX, 3aps/i UOHA, XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWMYEeCKUX U OPraHUYECKUX COEIMHEHUH.

- OOBSICHATE: 3aBUCUMOCTE CBOMCTB BEILIECTB OT UX COCTaBa ¥ CTPOEHMUS, NIPHU-
POy XMMUYECKOW CBSA3M (MOHHOM KOBAJCHTHOMN, METAJLIMIECKOH, U BONOPOIHON),
3aBUCUMOCTh CKOPOCTH XMMHUECKOH peaklMH U MOJ0XXEHHEe XUMUYECKOro paBHO-
BECHs OT Pa3IMYHBIX (GAaKTOPOB.

- IPOBOJMTL: CAMOCTOSTEBHBIA MOMCK XUMHYECKONH HHGOPMALIUK C UCIIOb-
30BAHUEM PA3IUUYHBIX UCTOYHUKOB (HAYYHO-NOITYJISIPHBIX M3J@HUH, KOMIIBIOTEp-
HBIX 0€3 JaHHBIX, pecypcoB MHTepHeTa); UCNOJB30BaTh KOMIBIOTEPHbIE TEXHOJIO-
rum Ui o0pabOTKHU U Mepeaayd XuMUYecKold HHQOPMALMK U €€ TPEJICTaBICHHS B
pa3Iu4HbIX hopMax.

- CBA3BIBATh: U3YYEHHBIM MaTeprall co CBOEH MPO(ECCHOHANbHON AesITeIbHO-
CTBIO.

- pelIaTh pacyeTHBIE 3aa4l 110 XUMHUYECKUM (OpMyJIaM U ypaBHEHUSIM.

- COCTaBJIATH CTPYKTYpHbIe (OpPMYJIbI MU30MEPOB CTPOUTH FOMOJIOTUYECKHE
PSIBI OCHOBHBIX KJIACCOB OPraHUYECKUX COEAMHEHUH.

B pe3yibraTe OCBOSHHUS TUCLMILUIMHBI O0y4arOIMICs JOIDKEH 3HATh!

- c()OpMHPOBAHHOCTDH MPEACTaBICHUA O MECTe XMMHHU B COBPEMEHHOW Hayy-
HOW KapTUHE MUpa;

- IOHUMaHME POJIM XUMHHU B HOPMHUPOBAHUM KPyrozopa ¥ QyHKUHOHAIBHOM
rpaMOTHOCTH YeJIoBeKa JJIsl peLIeH s IPaKTHYECKUX 3a1ad.



- BJIaJICHUE OCHOBOIIOJIArarolMMHU XUMHUUYECKUMU TMOHSITUSIMH, TEOPUIMHU, 3a-
KOHaMH U 3aKOHOMEPHOCTSIMH; yBEPEHHOE M0JIb30BAHUE XUMHYECKONH TEPMHHOJIO-
ruei ¥ CHMBOJIMKOM.

- BJlaJIecHHE OCHOBHBIMHM METOJAaMHM HAy4HOI'O INO3HAHHUS, UCHOJIB3YEMBIMU B
XUMUU: HaOJIIOZeHUEM, OIIMCAHUEM, H3MEPEHHUEM, SKCIIEPUMEHTOM, YMEHUE 00pa-
OaThIBaTh, OOBACHATH PE3YIbTAThl IPOBEJEHHBIX OIBITOB U J1€J1aTh BEIBOJBI; TOTOB-
HOCTh M CIIOCOOHOCTh MPUMEHSTh METOABI NIO3HAHHUS [IPU PELIEHUH IIPAKTHYECKHUX

3aja4.

- BJJaACHHUE NTpaBUJIaMH TEXHHUKH 0€e30MacHOCTH MNpH UCIOJIB30BAHHU XUMHYE-

CKHX BCHICCTB.

2. CTpyKTypa U copiepKaHue y4yeOHOro IpeameTa
2.1. O6beM yuebHOro mpeaMeTa U BUAbI y4eOHOH paboThI

Buj yuyeO6HOH pabOThI

OOBeM B yacax

00BeM 00pa3oBaTENLHOM MPOrPaMMBbl yUeOHOI O IIpeaMETa 72
O6BeM paboThI CTYIEHTOB BO B3aUMOJEHCTBUH C NPENoaaBaTe/ieM 72
B TOM YHCJIE:
TeOopeTHYECKOe O0yUEHHE 38
MpaKTHYECKUE 3aHITHUS 34
1abopaTOpHbIE 3aHATHS
KOHTPOJIbHBIE PA0OTHI
[TpomexyTouHas atrectauys B popme 1uddepeHnnpoBaHHbIA 3a4eTa
2.2. TemaTHuecKuit IJ1aH U COAEP)KaHUE YUEOHOro npeaMera
HanmeHoBanue Conepxanue yueOHoro Marepuaia u gopmsl | O6beM B | Kozabl KoM-
pa3JeNnoB U TEM OpraHU3alUHU AESTENbHOCTH CTYIEHTOB yacax NeTeHLUH
¢dbopmupo-
BaHUIO KO-
TOPBIX CIIO-
cOOCTBYET
BIIEMEHT
IpOrpamMMbl
1 2 3
Pasznen 1 OcHOBBI CTPOCHHS BELIECTBA
Tema 1.1. Ctpoe- CopepxaHue y4eOHOro MaTepuaia 4
HUe aTOMOB XUMH- | 1. CTpoeHue aTOMOB XHMHYECKHX 3JICMEHTOB. OK 02
YECKHX JJIEMEHTOB | XHUMHUYECKUH DJIEMEHT OK 04
W IIpUpoJa XuMude- | 2. DIeKTpoHHas KoHpurypanus aroma. Kiaccu-
CKOH CBSI3H duKanus XUMHYECKUX dJIEMEHTOB (S-, p- , d-d1e-
MEHTBHI).
[TpakTH4eckoe 3aHATHE 2
CocTaBiieHHe JJIEKTPOHHBIX (OpPMYJT aTOMOB XH-
MHYECKHX 3JIEMEHTOB
Tema 1.2. Conepxanue yyeOHOro MaTepuajia




Ilepuoauueckui [Tepuoauyeckass cUCTEMA XHMHYECKHX DJe- OK 02
3aKOH W Tabyiuua meHToB /.M. MenaeneeBa. CTpyKkTypa NE€pHOaU- OK 04
JILN. YECKOH CHCTEMBI
Menneneesa B ToM uuciie MpakTUUECKUX 3aHATHH

[IpakTiyeckoe 3aHsATHE

Peinenne 3amay. XapakTepuCTHKa XMMHYECKOTO

3JIEMEHTA I10 MOJIOXKEHHUIO B IIEPHOJHUECKON
Pasznen 2. XuMuueckue peakiuu
Tema 2.1. Tunbl Conepxxanue yyeOHOro Marepuana
XUMHueckHX peak- | 1. Kimaccudukarus i THITBI XHMHYECKUX pEaKLMH OK 02
005078 C Y4aCTHEM HEOPraHUYECKHX BEILIECTB. OK 04

2. CocraBiieHH€e U ypaBHUBaHUE OKHUCIIUTEIBHO-

BOCCTAHOBHUTEJIbHBIX PEAKIMHA METOAOM 3JIeK-

TPOHHOTI0 OasaHca.

B TOM uHcJie MPaKTUYECKUX 3aHATHH

[TpakTHyeckoe 3aHATHE

PacyeTsl 110 ypaBHEHHUSIM XUMUYECKHUX PEAKLHH C

HCIIOJIB30BAHMEM Macchl, 00beMa (HOpMajibHbIE

yCJIOBHS1) ra30B, KOJMYECTBA BEIIECTBA.
Tema 2.2. CopepxaHue yueOHOro Marepuana
DJEKTPOJIUTHYE- 1.Teopust 31E€KTPOIUTHUECKOH JAUCCOLHALMH. OK 02
cKas MoHBI. DIEKTPOIUTEI, HEAIEKTPOIIMTEL. Peakuun OK 04
JUCCoLMals U HOHHOTO0 OOMEHa.
HOHHBIN OOMEH 2. CocTaBlieHHE peaKlliii HFOHHOro oOMeHa Iy TeM

COCTAaBJIEHHS MX IMOJIHBIX M COKpPAUI€HHBIX HOH-

HBIX YpaBHEHHH.

[IpakTHueCcKoe 3aHATHE

Pemenune oKcrnepuMeHTalbHBIX 3a1ad. Mccneno-

BaHME THUIIOB M IIPH3HAKOB XMMHUYECKUX PEAKIIUH.
Paznen 3. CTpoeHue ¥ CBOHCTBAa HEOPraHMUYECKHX BEIECTB
Tema 3.1. Conepxxanue yyeOHOro Marepuasia
Knaccuduxauus, 1. Knaccudukanuss HEOpraHM4eCKuX BELICCTB. OK 02
HOMEHKJIaTypa U [TpocThle U CII0KHBIE BEWIECTBA. OK 04
CTPOEHHUE 2. TUIbI KPUCTAIMYECKUX PELIETOK (aTOM-
HEOpPraHMYeCKHX Has, MOJIEKYJIApHasi, HOHHas, METAJUINYECKas).
BEIICCTB B ToM umcIIe MPaKTHYECKHMX 3aHSTHI

[TpakTHuyeckoe 3aHATHE

Pewrenue 3anau no kiaaccudukaly, HOMEHKIIa-

Type U XUMHYECKUM (HopMys1aM HeopraHhye-

CKHX BEIIECTB Pa3JMyYHBIX KJIacCcoB
Tema 3.2. ®dusuko- | CoaepxaHue yueOHOro MaTepuana OK 02
XUMHYecKHe CBOM- | 1.Meraibl, oOme GU3nUecKue U XMMHUYECKHe OK 04

CTBa HCOpraHu4e-
CKHX BCIIECCTB

CBOICTBa.

2. Koppo3ust MeTasu10B: BUABI KOPPO3HH, CIO-
cOOBI 3alIUTHl METANIOB OT KOPPO3UHU

3. Hemertautpl. OOue ¢pu3nueckue 1 XuMHye-
CKMe CBOMCTBA, KilacCHUKaIisl HOMEHKIIATypa.
4. XuMHUYecKrue CBOMCTBa OKCUIO0B, THIPOKCH-
JIOB.

5. X¥MMHUYECKHE CBOMCTBA KUCJIOT, COJIEH.




[IpakTHyeckoe 3aHATHE
CocTaBiicHHE YpaBHEHUH XUMHUYECKHUX OpHEH-
THPOBAHHBIX TEOPETHUECKUX 3a/1a4.

Pasnen 4. CTpoeHHe U CBOMCTBA OPraHUYECKMX BEILECTB

Tema 4.1. ConeprxaHue yueOHOro MaTepuana
Knaccuduxkanus, 1. IIpeameT opraHuueckoil XUMUH. OCHOBHBIE OK 02
CTpOEHHE U MOJIOXKEHUS] TEOPHU XMMHYECKOTO OK 04
HOMEHKJIaTypa CTpPOEHHUS OopraHuyeckux coeauHeHun A.M. byr-
OpraHMYecKHX JIepoBa.
BEIIIECTB 2. [TpuHIunb! K1accuukanuy OpraHuueCKHX Co-
e IMHCHHH.
[IpakTHyeckoe 3aHATHE
CocTaBjIeHHE CTPYKTYPHBIX (OpMyJI M Ha3Ba-
HUH OpraHM4ecKHX BEUICCTB
Tema 4.2 CaoiictBa | CoaepxaHue yyeOHOro MaTepuana OK 02
OpraHU4eCKuX 1. [IpenenbHblE YTIAEBOAOPOAbI, FOMOJIOTHYECKU I OK 04
COEIMHEHUH psl, CBOICTBA, HAXOXIAEHHUE B IPUPOJIE.
2. HenpenenbHble yTI€BOAOPOIBI.
3. Kucnopoaconepxamue coeiMHEHUs. (CIIUPTEI
1 (EeHOIBbI, KApOOHOBBIE KUCIOTHI U 3(UPBI, allb-
JIETUJBI U KETOHBI, )KUPBI, yrieBosl). CBOHCTBa,
NpUMEHEHHUE
4. A3oTcoepxaline COeJMHEHUs (aMUHBI U aMH-
HOKMCJIOTBI, OCTIKH).
[TpakTudeckoe 3anaTHe
Pemrenue 3anay. ['omosoru ¥ u3oMepbl, HOMEH-
KJaTypa
Tema 4.3. ConepixkaHue yueOHOro MaTepHana
Wnentuduxanus 1. benxu. Xupsl. Yrnesoasl. [Ipumenenue u ouo- OK 02
OpraHUYECKHUX JIOTHYECKasl poJib YIJIEBOJOB OK 04
BEILIECTB, UX 3Haye- | 2. Pojp opraHuyeckoil XMMHH B MEIMLIMHE, CO-
HHME U IPUMEHEHUE | 3MaHUM HOBBIX MaTEPHalOB, HOBBIX HCTOUHHUKOB
B SHEPTUHU
OBITOBOM U
IIPOU3BOJACTBEHHOM
JEeSTENbHOCTH
4eJI0OBEKA
Paznen 5. Kunetnyeckue ¥ TepMOJUMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKaHUS
XHUMHYECKHUX PEAKLUN
Tema 5.1. Cko- Coneprxanue yuyeOHOro MaTepuasia
pocTh XuMuueckux | CKOpOCTh XMMMYECKHX peakuui. XUMHYECKOe OK 02
peakuui. paBHOBECHE OK 04
XuUMHYECKOE
paBHOBecHE [IpakTHYeCKOE 3aHATHE
CKOpOCTh XUMHUYECKUX peaKLHii
Paznen 6. PacTtBopbl
Tema 6.1. IToustue | CoaepxaHue yueOHOro MaTepuana
0 pacTBOpax PactBophl. PacTBopuMocTs. MaccoBas noJisg pac- OK 02
OK 04

TBOPE€HHOI'O BENIECTBA.

[TpakTHyeckoe 3aHATHE




HccnenoBanue CBOWCTB paCTBOPOB 2

Pasnen 7 X¥Mus B OBITY M IPOM3BOJCTBEHHON AEATEIBHOCTH YETIOBEKA

Tema 7.1. Xumus B | Conepxanue yuyeOHOro Matepuaia 6

ObITY HoBeiimuye JOCTHKEHUS XUMHYECKON HAyKH OK 02
NPOU3BOJCTBEHHOH | M XMMUYECKOW TEXHOJIOTUH OK 04
JIeATEIbHOCTH

yesioBeKa

ITpomesxyToynas artecTanus B popme auppepeHIpoBaHHOro 3a4€Ta

Bcero: \ 72

3. YcnoBus peaqu3aliu yueOHOTo npeamera

3.1. Jlnst peann3aliy MporpaMmsl y4eGHOrO NpeIMETa JTOJKHBI ObITH MIPEy-
CMOTpEHBI CIIEAYIOLIKE CIIeLHanbHble TOMEIEHHS: KaOUHET eCTECTBEHHO-Hay YHbIX
JUCITUIUTMH, OCHALLIEHHBIA 00O0pYyJIOBaHUEM: I10CAJOYHbIE MECTa IO KOJHUYECTBY
o6y4aroIuxcs; pabodyee MeCTO NpenoaapaTes; HHHOPMalUHOHHbIC CTEH b, TEXHH-
YeCKMMHM CpeICTBaMH O0y4eHHMs:: MyJbTUMEIUHHOE 00OpyJ0BaHUE, IOCPENCTBOM
KOTOPOr'0 y4aCTHHKH 0Opa3oBaTeNbHOro Ipouecca NpoCMaTpUBAlOT BU3YalbHYFO
MHbOPMALKIO 0 (HU3MKe, CO3MAI0T NPEe3EHTAlUH, BUACOMAaTepHallbl, HHbIE TOKY-
MEHTBI, KOMITBIOTED C JIMIIEH3MOHHBIM ITPOrPaMMHBIM 00€eCTieueHHeM, HHTEPaKTHB-
Has I0CKa, 3aTeEMHEHHE, TOUKa J0CTyla B MHTEPHET.

3aHATUS TPOBOASATCA C IMPUMEHEHHEM 3JIEKTPOHHOTO O0y4YeHHs! U TUCTaHLM-
OHHEIX 00pa30BaTeNIbHBIX TEXHOJIOTUH.

3.2. HHdbopmalroHHOe oOecleyeHne peajiu3allii MporpaMMel

OcCHOBHbI€ ITI€YaTHbBIC U JIEKTPOHHbIE U3AaHUS:

1.a6puenss, O. C. Xumus : 10-i kinacc (6a30Bblit ypoBeHb) : yuebHuk / O. C.
"a6puensin, U. I'. Octpoymos, C. A. CnankoB. — 5-€ U311, cTep. — Mocksa : I1po-
ceenenue, 2023. — 128 ¢. : . - ISBN 978-5-09-107222-8. - TeKCT : 3JIEKTPOHHBIH.
- URL: https://znanium.com/catalog/product/2089902

2.Tabpuensn, O. C. Xumus. 11 kiacc (6a3oBbiit yposens) : yuebuuk / O. C.
["a6puensn, U. T'. Octpoymos, C. A. Cnanko. — 5-¢ u3J., crep. — Mocksa : Ipo-
ceetenne, 2023. — 127, [1] c. : uin. - ISBN 978-5-09-103623-7. - Tekcr : 31ek-
tponHsIit. - URL: https://znanium.com/catalog/product/2089904

3.KypuH, A. A. Xumus. 10-11 xnacc. ba3oBblil ypoBeHb : yueOHUK / A. A.
YKypuH. - 3-e u311. - Mocksa : Mznarenscrso "TIpocsemenue”, 2022. - 176 ¢. - ISBN
978-5-09-099535-1. - Texcr : 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2090092

JlononHuTeNbHbIE UCTOYHUKH

4 Kysuenosa, H. E. Xumus. Bazosslit ypoBens. 10 knacc : yue6uuk / H. E.
Kysuerona, H. H. I'apa, A. H. JleBkut ; noa. pea. A. A. Kapuosoit. - Mocksa :
Uznatenscto "TIpocsemenne”, 2022. - 320 c. - ISBN 978-5-09-099548-1. - Tekct
- anekTpoHHsIH. - URL: https://znanium.com/catalog/product/2090105

5.Kysnenosa, H. E. Xumus. bazoserit yposens. 11 xnace / H. E. KysHenosa,
A. H. Jleskun, M. A. Illartanos. - 2-e u3. - Mocksa : [IpocBewenue, 2022. - 240 c.:




- ISBN 978-5-09- 101660-4. - TekcT URL:

https://znanium.com/catalog/product/2090107

6.Xumus. bazosslit yposeHb. 10 knace : yue6nuk / B. B. Epemun, H. E. Ky3s-
menko, B. . Tepenun [u ap.] ; noa. pea. B. B. JIynuna. - 8-e Uz ., crepeoTuIiHoe -
Mocksa :U3narensctBo "[IpocBeienue”, 2022. - 208 c. - ISBN 978-5-09-099533-
7. - Texkcr : anexkrponnbiid. - URL: https://znanium.com/catalog/product/2090083

7.Epemun, B. B. Xumus : 11-if knace (yrinyOnéHHbIH ypoBeHb) : yueOHHK / B.
B. Epemun, H. E. Ky3pmenko, A. A. [lpo3nos, B. B. JIynun ; moa pen. B. B. Jlynuna.
— 10-e u3x., crep. — Mocksa : Ilpocsemenue, 2023. — 480 c. - ISBN 978-5-09-
107469-7. - TekcT : 3JIeKTPOHHBIM.

4. KoHTpOJIb U OLIeHKa pe3yJbTaTOB OCBOEHUS y4eOHOro npeamera
KOHTpOJIb 1 OlleHKa Pe3yJbTaTOB OCBOEGHHUS y4eOHOro NpeIMeTa OCyECTB-

JNISIOTCA NperojaBareieM B poiiecce NPOBEACHUs NPAKTUYECKHX U J1JaDOpaTOPHBIX
3aHATHM, YCTHBIX U MHUCHBMEHHBIX OINPOCOB, TECTUPOBAHMS, a TAKXXE BBIITOJIHEHHUS

3JICKTPOHHBIA. -

CTyaA€HTaMH MHAUWBUIYAJIbHBIX 3aI[aHHﬁ, I[TPOCKTOB, I/ICCJIC,Z[OBaHPlﬁ.

Pe3ynbTaThl 00y4YeHHUS

Kpurepun oueHku

MeToapl OLIEHKH

B pe3yiapTare OCBOCHHS y4eOHOIrO
npeaMeTa 00yJaroluncs J0JDKEH YMETh!

- UCITOJIB30BATh JOCTHXKEHUSI COBpE-
MEHHOH XMMHUYECKOM HayKU U XUMHUeE-
CKUX TEXHOJIOTUH JJI8 HOBBIIIEHUS COO-
CTBEHHOI0 MHTEJJIEKTYaJlbHOTO pa3BUTUS
B BBIOpaHHOH MpodecCHOHAIbHON nes-
TEJTBbHOCTH;

- XapaKTepU30BaThb BAXXHEHIIHME XHU-
MUUYECKUE ITOHATUA. BENIECTBO, XHUMMHYeE-
CKHH 3JIEMEHT, aTOM, MOJIEKYyJla, OTHOCH-
TeJIbHBIE aTOMHAssT W  MOJIEKyJsIpHas
MAaccChl, HOH, aJlJIOTPON U], U3OTOIIBI.

- XapaKTepu30BaTh: JJIEMEHTHl Ma-
JIBIX MIEPUOJIOB II0 UX MTOJIOXKEHHUIO B Ilepu-
omuueckoii cucreme [|.M, MeHneneesa;
o011Me XUMHYECKHE CBOMCTBA METAJLIOB,
HEMETAJIJIOB, OCHOBHBIX KJIaCCOB HEopra-
HUYECKHUX M OpraHUYeCKUX COEIMHEHMH.
[Tepuoanueckuii 3akoH .M. Menaeneesa.

- [IOHUMATb OCHOBHBIE 3aKOHBI XU-
MHH: COXPaHEHUs MacChl BELIECTB, I0CTO-
STHCTBa COCTaBa BEIIECTB.

- OMNpeneNsTh: BAJIEHTHOCTb U CTe-
[IEHb OKUCIIEHUS XUMHUUYECKHUX 3JIEMEHTOB,
TUIl XUMHUYECKOH CBSI3M B COCIUHEHMUSAX,
3apsi/l MOHA, XapaKTep Cpelbl B BOJIHBIX

[TonHOTa NPOAEMOH-
CTPUPOBAHHBIX 3Ha-
HUU U YMEHHUE IIpUME-
HSATb UX MPHU BHIIOJ-
HEHUU MPaKTUYECKUX
pabor.

OrneHka «5» CTaBUTCSA
IIpU NOJIHOTE OTBETA
WM pelieHUs B 00b-
eme 90% - 100%,
Omnenxka «4» cTaBUTCSA
IpY NOJHOTE OTBETA
WIH peLIeHUs B 00b-
eme 70% - 89%,
Onenka «3» cTaBUTCA
IIpY MOJTHOTE OTBETA
WM pelieHUs B 00b-
eme 51% - 69%,
OueHka «2» CTaBUTCS
IpY NOJTHOTE OTBETA
HJIH pelIeHUs B 00b-
eMe 50% u Menee.

TectupoBaHue, BOIIPOCHI

K nuddepeHupoBaH-
HOMY 3a4€eTy




pacTBOpax HEOPraHMYECKUX M OpraHuye-
CKHMX COEIUHEHHU. !

- OGBACHATH: 3aBUCHMOCTH CBOWCTB |
BELIECTB OT UX COCTaBa U CTPOEHUS, IIpH-
poay XMMHYECKOH CBsi3W (MOHHOM KOBa-
JEHTHOHW, METAJUNIMYECKOW, U BOIAOPOI-
HOI1), 3aBHUCHUMOCTb CKOPOCTH XHMHUE-
CKOU peaKiH U NMOJI0XKEHHE XUMHUYECKOTO
PaBHOBECHS OT Pa3IMYHbIX (PAKTOPOB. ‘

- MPOBOJUTB: CAMOCTOSTENBHBIN M0~
UCK XMMHYECKOH HHGMOpPMALMU ¢ UCIIOJIb-
30BaHUEM pa3IMYHBIX HMCTOYHHKOB
(Hay4YHO-TIONYJISIPHBIX U3JaHUH, KOMIIbO-
TEpHBIX 0€3 AaHHBIX, pecypcoB Hurep-
HeTa); UCII0Jb30BaTh KOMIIBIOTEPHBIE TEX-
HOJIOTHH JJI1 00paOOTKU U Nepefayvu Xu-
MHYECKOH HHDOpMaLMU U €€ IIpeACcTaBIIe-
HHUS B pa3Iu4HbIX (OpMax.

- CBSI3BIBaThb: M3YyUYEHHbIA Marepuall
CO CBOel npodeccUOHaIbHON AEATENBHO-
CTBIO.

- peulaTh pacdyeTHbIE 3aJa4yd [0 XM-
MHUYECKUM QopMyJiaM U ypaBHEHHUSM.

- COCTaBIIATH CTPYKTYpHBIE @QOp-
MyJibl M30MEpPOB CTPOUTb T[OMOJIOrHYE-
CKHE psi/ibl OCHOBHBIX KJIACCOB OpraHuye-
CKHX COCIUHEHUH.

B pe3ynbratre OCBOEHMS IUCLM- |
IUIMHBI 00y YalOIMNUCs NOJDKEH 3HaTh: '

- chopMHPOBAHHOCTH IIpelaCTaBJe-
HUH 0 MECTe XMMHUH B COBPEMEHHOW Hay4- ‘

|
.

HOM KapTUHE MHpA;

- NOHUMaHHE POJIU XUMHH B (HOPMHU- |
pOBaHHM Kpyrozopa ¥ (pyHKLHOHAJIbHOH
rPaMOTHOCTH 4eJIOBeKa Il peLIECHHS
MpaKTUYECKUX 3a7ad.

- BJAJICHHE OCHOBOIOJIAraroIMMHU
XUMHYECKUMU NOHATUSIMH, TEOPUSAMH, 3a-
KOHAMH U 3aKOHOMEPHOCTSIMU; YBEPEHHOE ‘
MOJb30BaHME XUMHYECKOH TEPMHHOJIO- |
riei 1 CUMBOJIMKOM. ‘

- BJaJ€HHE OCHOBHBIMM METOJAMH |
HAy4YHOr0 MO3HAHHUS, HCIOJb3YEMBIMH B
XMMUH: HabJIIOJEHUEM, OIIMCaHUEM, H3Me-




peHHEM, 3KCIIEpUMEHTOM, yMEeHHe o0pa-
0aTpIBaTh, OOBACHITH Pe3yJIbTAThl IIPOBE-
JICHHBIX OTBITOB U JeNaTh BbIBOJIbI; TOTOB-
HOCTB ¥ CIIOCOOHOCTh NPUMEHSTh METO/bI
MO3HAHHUS TpPH PELIEHUU MPAKTUYECKUX
3ajau.

- BJIaJieHHe NIpaBUIaMH TEXHUKHU Oe3-
OMacHOCTU MPU HCIOJIB30BAHUU XUMHUYE-
CKHX BELECTB.




