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Pabouass mporpamma yd4eOHOM IMCIHUIUIMHBI «XHMHS» pa3paboTaHa Ha OCHOBE
IIpumepHO#t mporpamMmsl  00meo0pa3oBaTeNbHON Y4eOHOH NUCHHUIUIMHBI «XUMHS» IS
npodeccroHaIbHBIX 00pa30BaTeIbHBIX OpraHm3alui, pekoMmernopanuot ®I'AY «PUPOy» mis
peanu3alMi OCHOBHOM mpodeccHoHanbHOM obpaszoBatensHON mporpammer CIIO Ha 0aze
OCHOBHOI0 0011ero o0pa3zoBaHus ¢ MOJNIydeHUeM cpenHero obmero oopasobanus (IIpotoxosr No
3 ot 21 mrona 2015 r. Peructpanuonusiii Homep penersuu 385 ot 23 utoss 2015 1), ¢ yueToM
pexomenpanuii ®I'AY «OUPO» o opranm3anuy moIyIeHUs CpeaHero o0Iero 00pa3oBaHus B
IIpefeIax OCBOCHUS 00pa3oBaTeNbHBIX IIPOTPAMM CPEIHETO MPOGECCHOHATBHOTO 00pa30BaHMS
(mpotokon Ne3 ot 25.05.2017 r.) WIS CHOENWATBHOCTH CPEIHEr0 MPOo(eCCHOHAIEHOIO
o0pa3oBaHuUs:

21.02.10 I'eostorus u pa3Beaka Hep)TAHBIX H Fa30BbIX MECTOPOKIEHU

Opraauzanus-pa3padoTauk
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1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JIJUCHUATLJIMHBI

XUMUA

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obiiero
o0pa3oBaHUsl, MPEIBABISIEMBIX K CTPYKTYpE, COJIEpKaHUI0 W pe3ysibTaTam
OCBOCHHMS YYECOHOU TUCHUIUIMHBI « XUMHUSD», B COOTBETCTBUM ¢ Pexomenmanusmu
0 OpraHu3aluy TMOJYYeHHUs CpelHero oOiero oOpa3oBaHUs B Mpejenax
OCBOCHMSI  00pa30BaTENIbHBIX  MpOTpaMM  CpeaHero  NpodeccCHOHaTbHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOrO o0miero obpaszoBanus ¢ ydetoM I[IpumepHoii
OCHOBHOW 00pa30oBaTeIbHOM TPOTPAMMBI CPETHEro OO0IIero oOpa3oBaHUS,
o100peHHOH perieHreM ¢GeaeparbHOro Y4eOHO-METOUIECKOr0 00BEAUHEHUS 110
obmemy oOpa3zoBaHuto (mpoTokos oT 28 uroHs 2016 1. « 2/16-3) 1 momydaeMoi
CIICHMAIBHOCTH  cpefHero  npodeCcCHOHAIBHOTO  00pa3oBaHus  (MHCHMO
JlenapramMeHTa TOCYAapCTBEHHOW IIOJUTUKH B cdepe MOATOTOBKUM padouux
kazapoB u JITTO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

1.1. O6sn1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

PaGouas mporpamma o0mI€00pa3oBaTeNbHOM  y4eOHOW  JUCHUILIUHBI
«Xumus» npeaHazHayeHa il U3y4eHHUs] XMMUU B TpeJiesaX OCBOEHUSI OCHOBHOM
npodeccuoHaibHOM oOpa3zoBarenbHOM Tporpammbl CIIO Ha 06aze OCHOBHOTO
oOmero oOpa3oBaHHA IIpU MOATOTOBKE CIEUUATUCTOB CPEAHEro 3BEHAa I10
CHELMAIBHOCTH TEXHUYECKOTO MPOPUIIS:
21.02.10 I'eonorust u pa3Benka HE(TAHBIX U FA30BbIX MECTOPOKICHUH.

1.2. MecTo y4eOHO!I NUCUMILIMHBI B CTPYKType NPOrpamMMbl NOJATOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:

YyebHas AUCHUIUIMHA «XUMHS» SBISIETCS Y4YE€OHBIM TMPEIMETOM TI0
BBIOOPY M3 00si3aTenbHOM npeaMeTHol oOnactu «EctectBenHbie Haykmy OI'OC
cpeaHero oo1ero oopa3oBaHus.

B mpodeccronanbHbix 00pa3oBaTeNbHBIX OPTaHU3AIMSX, PEATH3YIOIINX
o0pa3oBaTeIbHYI0 MPOTpaMMy CpeAaHero oOiiero o0pa3oBaHHMs B Mpejenax
OCBOEHHMSI MTPOrpamMMbl MOJATOTOBKM crienuanuctoB cpeanero 3seHa (IIIICC3) na
0aze OCHOBHOro o0miero oOpa3oBaHusA, Yy4eOHas JUCHUUIUIMHA «XUMUSI»
n3ydaercs B 00111e00pa3oBaTeIbHOM ITUKJIE.

B yueOnbix mmanax [MIICC3 mna cneumansHocTeit CIIO TexHUMYEeCcKOro
npodmist mpodecCHOHATBHOTO O00pa30BaHUS MECTO YYEOHOW JUCITUTIIIMHBI
«XUMHsD» — B COCTaBe 00111€00pa30BaTEeNbHBIX YUeOHBIX AUCLHUILUINH O BHIOODY,
dbopmupyemMbIXx U3 00s3aTeIbHBIX TpeaMeTHbIXx obmacteit PI'OC cpemnero
o01rero oOpa3oBaHusI.

1.3. Hean u 3amaun y4eOHOM NUCUMILUIMHBI — TPeOOBAHUA K pe3yJbTaTaM
0CBOEHMS YUeOHOI TUCHUIINHBI:

Copnepxanue TmporpaMMmbl  «XHMHS» HANpaBICHO Ha JIOCTUKECHHE
CIEIYIONIMNX LeJei:



* (opmupoBanue y oOydarOMIMXCS YMEHUS OLICHUBATh 3HAYUMOCTh
XUMHYECKOTO 3HAHUS ISl KAKJIOTO YEJIOBEKa;

* (hopMHUpOBaHKE Yy OOYYAIOMIMXCS IEJIOCTHOTO MPEACTaBICHUS O MUPE U
pOJIM XMMHUH B CO3JJaHHH COBPEMEHHON €CTECTBEHHO-HAyYHON KapTUHBI MHPA;
YMEHUSI OOBACHATH OOBEKTHI W MPOIECCHl OKpYXKarolehd eHCTBUTENbHOCTH:
IPUPOJIHOM, COLMAIBHOM, KYJIbTYPHON, TEXHUYECKON Cpelbl, — HCHOJIb3Ys s
ATOTO XUMUYECKUE 3HAHUS;

* pa3BUTHE Yy OOYYalOIMUXCS YMEHHH pa3nudarh (PaKkThl W OICHKH,
CpaBHMBAThH OLICHOYHBIE BBIBO/IbI, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLICHOK U CBSI3b
KPDUTEpPUEB C ONPEICICHHONM CHCTEeMON IIeHHOCTEH, QopMyIupoBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3HUILIUIO;

* mpuobOpeTeHre OO0yYaIOUUMUCS OMNbITa Pa3HOOOpPa3HOW NEATEIbHOCTH,
MO3HAHUS U CAMONO3HAHMS; KIIOYEBBIX HABBIKOB, HMMEIOUIUX YHUBEPCAIBHOE
3HAUEHUE ISl PA3IUYHBIX BUIOB JEATEILHOCTH (HABBIKOB PEIICHHs MPOOIeM,
OPUHATUS ~ PEIICHW, TIOMCKAa, aHaiu3a U 0o0padoTku  MH(OpMaIuy,
KOMMYHUKATHBHBIX  HABBIKOB,  HABBIKOB  U3MEPEHUM,  COTPYIHHYECTBA,
0€30M1acHOr0 OOpAaIEHHS C BEIIECTBAMHU B IIOBCEIHEBHOM JKU3HHU).

OcBoenue conaepxaHusi y4eOHON JUCIHMIUIMHBI «XUMUS», O0ecreynBaeT
JOCTUKEHUE CTYJECHTAMHU CIEIYIOIINX Pe3yJbTATOB:

* IUYHOCTHBIX:

— 3a00TAIuMiCA O 3allIUTE OKPYXKAIIIEH cpeibl, COOCTBEHHONM M 4yKOU
0€30IacHOCTH, B TOM 4HCIIe HU(PPOBOI

* MeTanpeAMeTHbIX:

— HCMOJIb30BAaHWE PA3JIMYHBIX BHUJIOB IMO3HABATEIBHON AEATEILHOCTH U
OCHOBHBIX MHTEJUIEKTYyaIbHbIX orepaiuii (MOCTaHOBKH 3aAauu, (OpMYyJIUpOBaAHUS
TUIIOTE3, aHajivM3a M CHUHTE3a, CpaBHEHMS, OO0O0OIIeHUs, CHCTEeMaTU3alluu,
BBISIBIICHUS MPUYUHHO-CJIEICTBEHHBIX CBSI3€EH, MOUCKA aHaJIOroB,
dbopMynrpoBaHUs BBIBOJIOB) I PEIICHUS TOCTABJICHHOW 3a/layu, MPUMEHECHHE
OCHOBHBIX METOJIOB TO3HAHUS (HAOMIOEHUS, HAYYHOTO OJKCIEPUMEHTA) [IJIst
U3YYCHHS PA3JIMYHBIX CTOPOH XUMUUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOMMOCTh CTAJIKMBATHCS B IpodeccuoHanbHOl cdepe;

— HCHOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB JJISl MOJYYEHHS] XUMHUYECKOU
nH(popMaIuy, YMEHUE OILICHUTh €€ JIOCTOBEPHOCTH ISl JIOCTHMKEHHS XOPOIIHUX
pe3yabTaToB B MpodeccruoHanbHol chepe;

* IpeIMeTHBIX:

— c(hOpMUPOBAHHOCTb TPEACTABICHUM O MECTE€ XMMUHU B COBPEMEHHOMU
HAy4YHOW KapTHHE MHpA; MOHUMaHUE POJIM XUMUU B (DOPMUPOBAHUM Kpyro3opa u
(GyHKIIMOHATBHOM TPaMOTHOCTH Y€JIOBEKA JIJIs PEUICHUs MPAKTUYECKUX 3aJ1ay;

— BJIaJICHUE OCHOBOIOJIAraloIUMH XUMUYECKUMHU TOHSATUSMHU, TCOPUSIMU,
3aKOHAaMM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHUE XHMHUYECKOU
TEPMUHOJIOTHEN U CUMBOJIUKOM;

— BJIQJCHUE OCHOBHBIMM METOJAMU HAYyYHOTO MO3HAHUS, HUCIOJIb3yEMbIMU
B XMMUU: HAOJIOJCHHEM, OMHCAHUEM, U3MEPEHUEM, DKCIEPHUMEHTOM; yMCHHE
00pabaTpiBaTh, OOBSICHITH PE3YyIbTaThl IPOBEICHHBIX OMBITOB U JI€JIaTh BHIBOJIBI;



TOTOBHOCTh M CIHOCOOHOCTb MPUMEHATh METOABl IIO3HAHMS IPU pEIICHUU
IPaKTUYECKUX 3a/1a4;

— c()OpMUPOBAHHOCTh YMEHHUSl J1aBaTh KOJIMYECTBEHHBIE OLIEHKH U
POU3BOAUTH PACUEThI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSM;

— BIAJCHHE MPaBWIAMH TEXHUKU OE30MACHOCTH TPU HCIOJb30BAHUU
XUMHUYECKUX BEUIECTB,;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMU 1O OTHOLICHHIO K
XUMHUYECKON HHPOPMAIUH, TOTy9aeMOM U3 pa3HbIX HCTOUHUKOB.

B pamMkax ocCBO€HHMS Y4YE€OHOW JUCHUIUIMHBI «XHUMHS» Yy CTYACHTOB
cnequainbHocT  21.02.10 T'eomorust W pa3Benka HEPTAHBIX M Ta30BBIX
MECTOPOXKICHUN POPMHUPYIOTCS ClIeAyIOIKEe 001Me KOMIeTeHINU:

Kon HanmenoBanmue pe3yJibTara o0y4eHust
OK'1 [loHumarh CyIIHOCT, W COLMAJIBHYI 3HAYMMOCTh CBOEHl Oymymiei
npodeccuu, MPOSIBIISATh K HEH YCTOWYMBBIN HHTEPEC
OK 3 [IpuHKUMaTh pelieHus B CTAaHAAPTHBIX U HECTAHJIAPTHBIX CUTYaLUsSIX U HECTU

3a HUX OTBCTCTBCHHOCTD

OK 5 Hcnonp3oBarh  MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTHH B
npodeccCnoHATBHOM IeATEITBHOCTH

OK 6 Paborarps B KoJuIeKTHBE M KOMaHe, 3((HEeKTUBHO OOIMIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEISIMU

OK 7 bpate Ha ce0s OTBEeTCTBEHHOCTh 3a pabOTy UJIEHOB KOMAaHJbI
(MOJUYMHEHHBIX), pe3yJIbTAT BBIIOJIHEHUS 3aJaHUI

JINYHOCTHBIE Pe3yJIbTATHI

Kon IToptper Boinycknnka CIIO

JIP 10 3a00TAmMUNCS O 3allUTe OKPY)KAIOLIEH cpeapl, COOCTBEHHONW M YyXKOH
0€30MMacHOCTH, B TOM 4YHciie IUPPOBOI

1.4. KoauyecTBO 4YacoB HAa OCBoeHHMe padoyeil mnporpaMmbl yuyeOHOI

AUCIHUNJIMHBI:

MaKCUMaJIbHOW yueOHOW Harpy3ku oOydaromierocs 117 yacoB, B TOM 4ucIe:
00s13aTeIbHON ayTMTOPHOM ydeOHOM HAarpy3Ku 00ydaromierocs 78 4acos;
CaMOCTOSITEeNIbHON paboThl 00yUaromierocs 29 4acos;

KoHcynbTauuu 10 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNIJIAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI ¥ BHAbI Y4e0HO padoThI

Buna yueoHoii padoThbl Oovem
yacoe
MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 117
Oo0s13aTesibHAs ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE:
7a00paToOpHbIE PaOOTHI 12
MPAKTUYECKUE 3aHATHUS 8
KOHTPOJIbHBIE pabOThI -
CamocTrosiTeibHasi padoTa 00yyalonierocsi (Bcero) 29
B TOM YHCJIE:
popaboTKa KOHCIIEKTOB JICKITHI 5
pelIeHne 3a1a4 3
JlomarniHue KOHTPOJIbHbBIE PaOOThI 4
pabota ¢ yueOHOM, crielMalIbHOM, CIIPAaBOYHOM JINTEPATypOil U
AJIEKTPOHHBIMU pecypcamu Internet B Tom uuce: 17
- IOJITOTOBKA COOOIIeHUH, pedepaToB 23
- COCTaBJICHUE TAOJIMYHOM KITaCCU(PUKAIIMU XUMUYECKUX 5
COEIMHEHNI
- COCTaBJIEHUE CJIOBAPS TEPMUHOB >
KoHncynbranuu 10

[IpomexxyTounas arrectanus B popme 1u¢¢epeHunpoBaHHOIO 3a4eTa




2.2. TemaTu4eckuii MjiaH u copiepkanue yueoHoii nucunmiuabl XUMHUN

HanmenoBanme pa3iesnoB u ConepxaHue y4eOGHOT0 MaTepHuaja, JadopaTopHble padoThl H NMPaAKTHYECKHE 3AHATHS, CAMOCTOSATEILHAS Oo0bem | YpoBeHb
TeM paéoTa 00yJaroumuxcs 4YacoB | OCBOEHHsI
1 2 3 4
BBenenue. BBenenue. ! 2
Hayunble MeTonpl MO3HAHHMS BELIECTB M XUMHYECKUX SBICHUH. Poib BKCepUMEHTa M TEOPUM B XHMHH.
MopenupoBaHue XUMHYECKUX IMPOIECCOB. 3HAUeHHE XUMUM NpH ocBoeHuu npodeccuid CIIO u cnenmambHOCTEH
CIIO Texanueckoro npoduisi npoecCHOHATBHOI0 00pa30BaHHUsI.
Paznea |. O6mas u
HeOpPraHuYecKas XUMHUs 62
Coneprkanne yd4eOHOTO MaTepHuaia 5 2
Tema 1.1 OcHoBHBIE TOHATUA U | 1 | OcHOBHBIC MOHATHS XHMUH.
3aKOHBI XMMHH. BemectBo. Atom. Momnekyna. XuMudeckuil 3meMeHT. Asmiorponust. [IpocThle W CIIOKHBIC BEIIECTBa.
OK 1. OK 3. OK 5 KauecTBeHHBI# M KOJIMUECTBEHHBIH COCTAaB BEIECTB. XUMHYECKHE 3HAKU U (QopMyibl. OTHOCHUTEIbHBIC
O’K 6, O’K 7 ’ aTOMHas U MOJIeKyJsipHas Macchl. KonnyecTBo BelecTna.
2. | OcHOBHBIE 3aKOHBI XUMHH.
JIP 10 3aKoH COXpaHEHHU MacChl BEIIECTB. 3aKOH IIOCTOSHCTBA COCTaBa BEUICCTB MOJICKYJIIPHON CTPYKTYPHL. 3aKOH
ABorazapo u cnencTBus ux Hero. CTexuoMeTpus. 3aKOH COXPaHESHHUS MacChl BEIIECTB. 3aKOH IOCTOSHCTBA
coCTaBa BEUICCTB MOJICKYJSIPHOW CTPYKTYPHL. 3aKOH ABOTaApO U CICACTBHUS U3 HETO.
3. | PacueTHsble 3a1a4M Ha HAXOXICHUEC OTHOCHTEILHOW MOJICKYIIIPHOM MacChI, OTIpeIeIEHUEe MacCOBO JTOTH
XIUMHYECKHX 3JICMEHTOB B CJIO)KHOM BEIIIECTBE.
JlaGopaTopHble paboThI -
[IpakTHueckue 3aHsITUs -
KoHTpoibpHbIE paboThI -
CamocrosrenbHas paboTa 00yJaromuxcs 2
Pabora ¢ yueOHOHU ¥ clieIMaIbHOM TUTEPaTypoi, AEKTPOHHBEIME pecypcamu Internet mo Hamucanuio cooOIIeHUH -
14..
CocraBieHue cIoBapsi TS PMHUHOB 1O paszen-14.
Copepxanne yaeOHOTO MaTepuaa 6 2

Tema 1.2. ITepuoguueckuii
3aKOH H MIEPUOTUYCCKAs
cuctema J[.M. MenneneeBa u
CTPOEHHE aToMa.

OK 1,0K 3,0K>5,
OK 6.

JIP 10

1 | NMepnonuueckmii 3axon /I, U. Menaeeena.

Otkpeitue JI. 1. MenneneeBsiM [lepuomudeckoro 3akoHa. [lepuomudeckuii 3akoH B (Gopmynuposke [, U.
Menneneesa.llepognyeckass  Tabmuia  XUMHYECKHX  DJIEMEHTOB —  rpadudeckoe  OTOOpakeHue
MEepHOINYECcKOro 3akoHa. CTpyKTypa INEpHOAMYECKONW TaONHMIBI: IEepHoAsl (Majble M OOJbIINE), TPYIIIBI
(rnaBHas ¥ MoOOYHAs).

2 | Crpoenne aroma u [epuoanueckuii 3axon JI. U. Menneneena.

ATOM — crokHas yactuna. Sapo (MpOTOHBI M HEHTPOHBI) M 3JEKTpoHHAs oboiouka. M3oromsl. Ctpoenue
ANIEKTPOHHBIX 00omouek atromoB ull01 amemenToB Manmbix mepnooB. OCOOEHHOCTH CTPOEHHS IIEKTPOHHBIX
000JI0YeK aTOMOB JIEMEHTOB OOJBIINX IEPHOAOB (IEPEXOAHBIX 1eMeHTOB). [ToHATHE 00 OpOHUTAIIX. S-, p- U
d-opOuTanu. ONeKTpOHHbIE KOHQUIYpalMHd aTOMOB XHMHYECKHX dJeMeHToB. CTpoeHHe aToma W
nepuoanuecknii 3akon JI.M.MenneneeBa. CoBpeMeHHas hopmynupoBka [leproanueckoro 3akoHa.

3 | 3Hauenue Ilepuoanueckoro 3akoHa u [lepuoanueckoit cucrembl xumudeckux snemenToB [1. 1. Menneneesa
JUTSI pa3BUTHS HAYKU W IIOHUMAHHS XUMHUYIECKOM KapTUHBI MUPA.

JlabopaTopHbie paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHUSA




KoHTponbHbBIE paboThI

CamocTosTenpHast padoTa 00ydJaronuxcs
[IpopaboTka KOHCIIEKTA JCKIIHIA: COCTABJICHUE IUTaHA XapaKTEPUCTUKU XUMHUYCCKOTO JIEMEHTA T10 MOJIOKEHHIO €ro
B nepuoauueckoii cucreme JI.M.Menzeneena.

Tema 1.3. CtpoeHue BelecTBa.

OK1,0K 3, 0K 35,
OK 6, OK 7.

JIP 10

ConepkaHue yueOHOro MaTepuaia

1 | Crpoenne BemecTBa. Buapl Xumu4eckoii cBsizm.

Honnasi xumudeckasi cBsi3b. KaTHOHBI, UX 00Opa3oBaHHE M3 aTOMOB B pe3yJbTaTe MPOLECCa OKHUCICHUS.
AHUOHBI, X 00pa30BaHKEC U3 aTOMOB B PE3yJIbTATE MPOIIECCa BOCCTAHOBICHUs. VIOHHAs CBSI3b KaK CBSI3b MEXKTY
KaTHOHAMH M aHHWOHAMH 32 CYET AJIEKTPOCTATUYECKOTrOo NpuTshkeHUs. Kiaccudukanus HOHOB: MO COCTaBy,
3HAKY 3apsa, HATHIUIo

runpatHod  obonouku. MoOHHBIE KpHCTaIDIMYeCKHe pemeTkr. CBOWCTBA BEIIECTB C HMOHHBIM —THIIOM
KpUCTAJUIMYECKON PELIETKY.

KoBanenTHas xuMu4yeckasi cBA3b. MexaHn3M 00pa3oBaHMs KOBaJICHTHOH CBs3M (OOMEHHBIN M JTOHOPHO-
AKIENTOPHBIN). DIEKTPOOTPHUIATEIFHOCTh. KOBaleHTHBIC TONSIpHAsS © HENoJsIpHas CBsI3U. KpaTHOCTB
KOBAJICHTHON CBs3M. MOJNEKyIspHBIE W AaTOMHBIC KpUCTaJuIMdeckue permerkn. CBoicTBa BEIIECTB C
MOHeKyHHpHLIMI/I U aTOMHBIMU KpI/ICTaJ'IJ'II/I‘-IeCKI/IMI/I peHIeTKaMI/I.

Merajanyeckasi cBsi3b. Merauinueckas KpUCTAUTMYECKAsl PEIICTKAa M METAUTMYECKass XUMHYCCKAs CBS3b.
du3nuecKre CBOMCTBA METAIIIOB.

2 | ArperaTnble cOCTOSIHASI BelIeCTB H BOXOPOIHAS CBSA3D.
TBepaoe, )xunKoe ¥ ra3000pa3zHoe COCTOSHUSA BelllecTB. [lepexo BemecTBa 3 0JJHOrO arperaTHOro COCTOSIHUS
B Jipyroe. Bogopoanas cBsi3b.

3 | Yncrble BemecTBa M cMecH. [TOHATHE O CMeCH BeEIECTB. ['OMOreHHble M reTeporeHHsie cmecu. CocTas
cMeceil: 00beMHast 1 MaccoBast JI0JIM KOMIOHEHTOB CMECH, MAaccOBas JI0JIsl IPUMECEH.

Jucnepcubie cucremsl. [lonsarue o nmucnepcHoil cucreme. [lucnepcHas ¢asa M JUCIEPCHOHHAs cpena.
Knaccudukanus aucnepcHsix cucteM. [ToHATHE 0 KOJUIOWAHBIX CHCTEMaX.

JlabopaTopabie pabOTHI
O3HaKOMJICHHE CO CBOMCTBAMH JAUCIICPCHBIX CHCTEM.

HpaKTI/I‘{eCKI/IC 3aHATHUA

KoHTpoibpHbIe paboThI

CamocrosrensHas paboTa 00ydaromuxcs
Pabora ¢ yueOHOU M clielMaIbHOM JIMTEepaTypOi, SIEKTPOHHBIMU pecypcamu Internet no Hanmcanuio pedepara.

Tewma 1.4. Boga. PactBopbl.
Teopust SIEKTPOTUTHYECKOM
JICCOIHAIIH.

OK 1, OK 3, OK 5,
OK 6, OK 7

JIP 10

Copepxanne yueOHOTO MaTepuaia

1 | Bopa. Pacreopnl. Pacreopenme. Boma kak pacTBopHTenb. PacTBopumocTs BemecTB. HachblnieHHbIE,
HCHACBIIICHHBIC, TIEPECHIMICHHBIC PAaCTBOPHI. 3aBUCUMOCTD PacTBOPUMOCTHU Ta30B, )KI/IJIKOCTGI\/’I n TBEPABIX
BEIIECTB OT Pa3INIHBIX (PaKTOPOB.

MaccoBas 1011 pacCTBOPEHHOTO BEILLIECTBA.

2 3JIEKTpOJIHTH'-leCKaH AUCCOMMNAIIUA. QHGKTPOJ'H/ITLI 1 HEJJICKTPOJIUTHI. SHCKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus.
MexaHnu3MEL BHCKTPOJ'II/ITI/I‘IGCKOI\/‘I AUCCOoNUaIuM 1Jisd BEHIECTB € pa3JIMYHbIMU TUIIAMU XAMUYECKOH CBSI3H.
FI/IHpaTI/IpOBaHHLIC 1 HCTUAPATUPOBAHHLIC NOHBI. CreneHb BHCKTpOHI/ITH‘IGCKOﬁ JAucCcoranuu. CubHBIE B
cialble QJICKTPOJIUTHI. OCHOBHEIE ITOJI0KCHHUS TCOpUn 3HeKTp0HHTH‘lCCKOI>'I JUCCOMAlIH. KI/ICJ'IOTLI,
OCHOBAHUS U COJIU KaK 3JICKTPOJIUTEI.

JlaGopatopHbie paboThI

IIpakTrueckue 3aHATUS
IIpuroToBiieHHE PAaCTBOPOB 3aIaHHON KOHIICHTPAIIHH

KonTtposabHbIe paboTh




CamocTosaTenpHast padoTa 00ydaronuxcs
ITpopaboTka KOHCIIEKTA JIEKIHIA: COCTABIEHNE OMOPHOTO KOHCIIEKTa -2 .
BrImonHeHne qoManrHeii KOHTPOJIBHOH paboThl — 24.

Tema 1.5. Knaccuduxarms
HEOPTaHWUYECKUX COSAMHCHUN U
HX CBOMCTBaA

OK1,0K 3, 0K 5,
OK 6, OK 7.

JIP 10

CoaepkaHue yueOHOro MaTepuaia

1 | Knaccnpukauust HeOpraHm4ecKHX coeMHeHMii.

Kucaorsel u ux cpoiicrBa. KHCIOTBI Kak 3JIEKTPOJIUTHL, MX KJIACCH(HUKALUS 1O PA3JIMIHBIM IIPHU3HAKaM.
XUMHAYECKHE CBOMCTBA KHCIOT B CBETE€ TEOPUH DICKTPOIUTHYECKOW aucconmanud. OcoOeHHOCTH
B3aWMOJICHCTBHS KOHIICHTPUPOBAHHON CEpHOH W a30THOW KHCIOT ¢ MerauiaMu. OCHOBHBIE CIIOCOOBI
MOTYy4CHHS KUCTOTHI.

OcHoBaHusA U UX cBolicTBa. OCHOBAaHMS KaK 3JIEKTPOJHUTHI, UX KIACCH(UKAIMA MO PA3THMYHBIM NPHU3HAKAM.
XUMHYECKHME CBONCTBA OCHOBAHMM B CBETE TEOPUU JJIEKTPOJIMTUYECKOM Aucconuanuu. Paznoxenue
HEepacTBOPUMBIX B BOjie OCHOBaHUI. OCHOBHBIE CIIOCOOBI MTOJTyYEHUS] OCHOBAHHI.

Oxcuansl m ux cpoiictBa. CoseoOpasyroinue U HecosreoOpasyrome Ookcuabl. OCHOBHBIC, aM(OTEpHBIC U
KUCIIOTHBIE OKCHJIbl. 3aBUCHMOCTh XapakTepa OKCHJAa OT CTEIeHH OKUCIICHHs OOpa3yolero ero MeTaia.
Xumuueckue cBoncTBa OKcuaoB. [lomyueHne okcuios.

2 | Conu u ux cBoiicTBa. Conu Kak dneKTponuThl. COJNM CpeHUE, KMCIIbIE U OCHOBHEIE.
XUMHUYECKUE CBOWCTBA COJIEH B CBETE TEOPUH AIIEKTPOIUTHUECKOH quccoruaniy. CriocoObl MOydeHHs CoJeil.
I'uapoJsius coJieid.

JlabopaTopHbIie paboTHI
CBoilicTBa KHCJIOT ¥ OCHOBAaHHIA.
HcnbiTanue pacTBOPOB KHCIOT MHAMKATOpam WM. B3auMonaeHCTBUE KUCIOT ¢ MeTajulaMd, OKCHIAMU METaJlJIOB, C
OCHOBAaHUAMHU U ¢ coysiMU.CBolicTBa 1ienoyel. VMcnbiTaHue pacTBOpPOB LIeNo4Ye nHANKaTopamMu. B3aumonencraue
mienovei ¢ cosiMu. Pa3noskeHrne HepaCTBOPUMBIX OCHOBAHHIH.
CaoiicTBa coJieil. I'maposaus coseii.
BzaumonelicTBue conell ¢ MeTajiaMu, Ipyr ¢ ApyroM. I'uaponau3 coseil pa3iInuyHoro TUIa.

IIpakTrueckue 3aHsITUS

KonTtpospHEIe paboTh

CamocrosrenbHas paboTa 00yJaromuxcs
[TpopaboTka KOHCMEKTa JIEKIMA: COCTABIEHWE CXEM TE€HETHUYECKHX CBSI3€d MEXJy OCHOBHBIMH KIIACCAMHU
HEOpPraHMYECKUX COEAMHEHUH -1 4.
Pabota ¢ ydeOHOW W chmenuadbHOW JUTEPATYpOH, SJIEKTPOHHBIMU pecypcamu Internet mo Hamucanuro
pedepara - 24.

Tema 1.6. Xumuueckue
peaximm

OK 1,0K 3,0K>5,
OK 6, 0K 7

JIP 10

Copepxanue yaeOHOro Marepuaa

1 | Knacenpukanus XuMMHYECKHX peakuMii. Peakuyum coelWHEHMs, Pa3lOXEHHS, 3aMEIICHHs, OOMEHa.
Karanmutnaeckue peakmuu. OOparuMble W HeoOpaTHMble peakiud. ['OMOTEHHBIE M TE€TEPOTEHHBIE PEAKIUU.
OK30TEepMUYECKHE 1 SHAOTEPMHUUECKIE peakuy. TemaoBoi 3 GeKT XUMIIECKUX peaknnil. TepMoOXuMHIecKue
YpaBHEHHS.

OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE peakuuu. CreneHb okuciaeHws. OKHUCIUTENh W BOCCTAaHOBIIEHHE.
BoccranoButens u okuciacHHe. MeTO AIIEKTPOHHOTO OajlaHca JUIsi COCTaBJIICHUS yYPaBHCHHUU OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUH.

2 | CkopocTh XMMHU4YECKHX peakuuii. [IoHATHE O CKOPOCTM XHMMYECKHX DEaKiMil. 3aBHCHMOCTh CKOPOCTH
XMMHUYECKMX pEeakuuil OT passiMuHbIX (PaKTOPOB: INPHUPOJABI PEArHpYIOMIMX BEIECTB, MX KOHIEHTpAlWH,
TeMIIepaTypbl, IOBEPXHOCTU CONPUKOCHOBEHHUS U UCIOIb30BaHUS KaTalIu3aTOPOB.

OopaTuMocTh XUMHYecKHX peakuuii. OOparumble 1 HeoOpaTHMBbIE peaknnuU. XMMHUYECKOE paBHOBECHE U
CIIOCOOBI €r0 CMEILECHUS.

JlabopaTopHbie paboThI
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Peakmuy, naymue ¢ 00pa3oBaHHEM OCafKa, Ta3a WIHA BOJBL.
3aBHCHMOCTh CKOPOCTH XMMHUYECKHUX PEaKIMH OT pa3IHIHBIX (JaKTOPOB.

IIpakTHaeckue 3aHsATHS

KoHTposbHbIe paboThI

CamocrosTenbHast paboTa 00ydJaromnxcs 2
Paborta ¢ y4. U chell. JIMTepaTypoi, SJACKTPOHHBIME pecypcamu Internet mo Hanucauuio pedepara-2u.
CoaepkaHue yueOHOro Marepuaia 4
Tewma 1.7.Merasis u Metasuibl. OcOOEHHOCTH CTPOEHHSI aTOMOB U KpucTauioB. @usndeckue cBoricTBa MeTauioB. Kinaccudukanms
HEMCTATIIBL. METAJIOB 110 Pa3JIMYHBIM MMPU3HAKaM. XUMHUYECKHAE CBOWCTBA METAIUIOB. DIIEKTPOXHUMHUUCSCKUIT DS/ alpsuKSHHH
OK 1, OK 3, OK 5, MetaiwioB. Meramuorepmust.  OOmume CcrocoObl  HONydYeHHsT MeTauioB. [loHATHE O MeTauTyprHH.
OK 6, OK 7. [TupomeTammyprus, THAPOMETAIUTYPIHsl U 3JeKTpoMeTayprusi. CrijiaBsl UepHbIE U IBETHBIE.
2 | Hemeramabl. OCOGEHHOCTH CTPOEHHS aToMOB. HeMmeTamibl — MpOCThIE BEIECTBA. 3aBUCHMOCTH CBOMCTB
JIP 10 raJloTeHOB OT HMX MOJIOKEHHA B MepHoANdecKod cucteMme. OKHCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMETAJJIOB B 3aBUCHMOCTH OT UX MOJ0KEHUS B PSAY dIEKTPOOTPULATEIBHOCTH.
JlaGopatopHbie paboThI -
IIpakTrdeckue 3aHATHA 4
[Momyuenne, coOupaHue u paclio3HaBaHUE T'a30B.
PenieHune skcneprMeHTaNbHbIX 330a4.
KoHTponbHEIE paboThI -
CamocrosTenbHast paboTa 00ydJaronuxcs 2
Pabota ¢ y4eOHOM M cHenmambHOW JHUTEpaTypod W HIEKTPOHHBIMH pecypcamu Internet mo HammcaHuro
pedepara.-24.
Pazneun II. Oprannyeckast 44
XUMHUS
CojeprxkaHne yaeOHOr0 MaTepuania
Tema 2.1. OcHoBHble moHsTHs. | 1 | Tlpeamer opranu4eckoil xumuu. [IpUpO/IHBIE, HCKYCCTBEHHBIE U CHHTETUYECKME OPraHMYECKHE BEIIECTBA. 4
OPTaHUYECKON XMMUHU U TCOPHS CpaBHEHHE OpPraHMYECKUX BEIIECTB C HEOPTaHHYECKUMH. BasleHTHOCTh. XUMHYECKOe CTPOEHHUE KaK IOPSI0K
CTPOEHNS OPTaHNYECKUX COEJITHEHHS aTOMOB B MOJIEKYJIBI ITO BaJICHTHOCTH.
COCJIMHEHUI Teopusi cTpoeHust opranudeckux coequHeHuid A. M. ByrtiaepoBa. OCHOBHBIC TOJOXEHUS TEOPUH
XMUMHUYECKOTO cTpoeHus. M3omepust n u3omepbl. XuMuueckue (GopMyIibl U MOJIENH MOJIEKYJ B OPraHMYeCKOM
OK 6, OK'7 2 | Knaccudukanusi opraHuyecKux BemecTs. Kiaccuukanus BEIIECTB 110 CTPOEHUIO YIJIEPOJHOTrO CKENeTa 1
HaJIM4AI0 (QYHKIMOHATBHEIX Tpymil. ['omosnoru u romonorus. Hauana somenknarypst [UPAC.
JIP 10 Knaccnpuxamus peakumii B opraHmdeckoii xumuM. Peakuum mpucoennHeHust (THAPUPOBAHUS,
rajJloreHUpPOBaHMs, T'HIPOTallOTeHUpPOBaHMsA, TrHapaTanuu). Peakumu oTmieruieHus — (JerHApUpOBaHUs,
JIETUAPOTAIOTeHUPOBaHus, feruaparanun). Peakuuu 3amemenus. Peakiiuu nzomepusamui.
JlabopaTopHbie paboTHI -
[IpakTHyeckue 3aHATUS -
KoHTponbHbIE paboTh -
CamocrosTenpHas paboTa 00ydaromuxcs 1
CocTtaBneHue cioBapsi TEPMUHOB 1O pasjeny -1u.
Copepxanne yaeOHOT0 MaTepuaia
Tema 2.2. YrneBogopomsl u ux | 1 | AnkaHbl. ANKaHBI: FOMOJOTMYECKHUI PsJl, M30MEPHS U HOMEHKJIATYPa alKaHOB. XMMHYECKUE CBOMCTBA 8
HNPUPOJHBIE HCTOYHUKU aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEICHNE, PA3II0KEHHE, IeTHApUpoBaHue. I[puMeHeHne anKkaHOB Ha
OCHOBE CBOJCTB.
2. | HenpeseabHble YIi1eBoO10POIbI.
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OK 1,0K 3,0K>5,
OK 6

JIP 10

AJIKeHBI. OTWIEH, €ro TmodydeHue (JCTUAPUPOBAHHEM JTaHa, ENOJUMEpH3AIMe IMOJMITHIICHA).
T'omonoruueckuit psn, u30Mepusi, HOMEHKJATypa aJKEHOB. XHMHYECKHE CBOWCTBA 3TUJIEHA: TOpEHHE,
KadeCTBEHHBIE peaknuu (oOecrBedMBaHWE OPOMHOW BOIBI M PAacTBOpa IepMaHraHaTa Kajlus), THIPATaIlus,
nosumepusanys. [Ipumenenye sTuieHaHa OCHOBE CBOMCTB.

Jduennl n kayuyku. [loHATHE O IHMEHAaX Kak yIJIEBOJAOPOAaxX C ABYMS IBOWHBIMH CBS3sIMH. CONpspKEHHBIE
JMEeHBI. XUMITYeCcKUe CBoiicTBa OyTaguena-1,3 u m3omnpeHa: odecuBednBaHre OPOMHON BOIBI M IIOJIMMEPU3AITHIS
B Kay4ykH. HaTypanbHbIil ¥ cHHTeTHUECKHE KaydyKH. Pe3uHa.

Aaxunbl. AnetnieH. XHMMHUYECKHE CBOWCTBAa aleTWIEHA: TOpEHMe, OOeclBeYMBaHHE OPOMHOM BOJbI,
MIPUCOEMHEHUH XJIOpOBOAOPOAA U ruaparanys. IIpuMeHeHue aneTuaeHa Ha OCHOBE CBOMCTB. MexKi1accoBas
U30MEepHsl C aJIKaJUeHaMHU.

3. | Apennl. benzon. Xumuyeckue CBOMCTBa OeH30Ia: TOpEHME, peaKkIHd 3aMEIleHHs (TaJoreHHpOBaHUE,
HuTpoBaHue). [Ipumenenne 6eH3o0J1a Ha OCHOBE CBOMCTB.
4. | TIpupoaHbIe HCTOYHHKH YIJIEBOA0OPOA0B. [IpUpoaHbIi Ta3: COCTAB, IPUMEHEHHE B KAUeCTBE TOILINBA.

Hedtb. CocTaB u nepepadbotka Hedtu. [leperonka Hedh . HedrenpoaykThl.

JlabopatopHble pabOTHI

IIpakTrueckue 3aHsITUS

KoHTponbHbIe paboThI

CamocrosTenpHas paboTa 00ydJaromuxcs

Pemenne 3ama4 n ynpaxHeHUH 110 COCTABICHUIO (OPMYIT ATKaHOB — 1 4.

Pemmenue pacu€THeIX 3a1a4- 24.

Paborta ¢ yueOHO# U CIelHalIbHO INTepaTypOl, JIeKTpOHHBIMU pecypcamu Internet mo nanucanuo pedepara - 24.

2.3. Kucnopoacoaepsxariue
OpPraHUYeCKHUE COCAUHEHUS

OK 1,0K 3,0K}5,
OK 6, 0K 7

JIP 10

Copepxanue yaeOHOro MaTepuaa

1

Cnuprtsl. Iloxydenue sTaHosna OpoKEHHEM IUIIOKO3bI M THUApaTalueil TuieHa. [ mapokcuiabHas Tpynna Kak
¢yakunonanbHag. [loHSATHE O TpeAeNbHBIX OJHOATOMHBIX CIIMPTAax. XHMHUYECKHE CBOICTBAa 3TaHO’A:
B3aUMO/IeiiCTBUE C HaTpueM, 00pa3oBaHKe MPOCTHIX U CIOXKHBIX 3(UpoB, OKKcIeHue B anpaerul. [IpumeneHne
3TaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCJIEACTBH AJIsl OpraHU3Ma UeJIOBEKa U MpeAyNpexIeHHE.
I'munepuH Kak IpeAcTaBUTENIh MHOTOATOMHBIX CITUPTOB. KauecTBeHHast peakiist Ha MHOTOATOMHBIE CITUPTBHI.
IIpumeHneHue rimuepuHa.

®enos. Pusnyeckne W XxuMHUYeckue cBoiicTBa (eHosa. Bzammuoe BinHMsHHE aTOMOB B MOJIeKyie (eHoua:
B3aMO/ICHCTBHE C THAPOKCHAOM HATpHs M a30THOM KucyoToi. [IpuMenenue ¢eHosia Ha OCHOBE CBOMCTB.

Aabaernabl. [lonsatne o0 ampaermpax. AnpAerujgHas rpynna kak QyHknuoHanbHas.dopmanbIerun u ero
CBOWCTBA: OKUCJIEHUE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJIIEHUE B COOTBETCTBYIOIUH cniupT. [lonyuenue
JIB/IETUI0B OKUCIICHUEM COOTBETCTBYIOIMX CIUPTOB. [IpuMeHenue popManbaernia Ha OCHOBE €r0 CBOMCTB.
Kap6onoBbie kuciaorsl. [lonstue o kapOOHOBEIX KucioTax. KapOokcuibHasi Tpynna Kak (QyHKIMOHAJIbHAS.
T'omonoruueckuii psii MpeAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT. [loiydeHne KapOOHOBBIX KHCIIOT
OKHCJICHHEM aJIbJeTHI0B. XMMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBHI: OOIIHMe CBOWCTBA C MHHEpPaJIbHBIMH
KHCIIOTaMU U peakius sTeprudukanmu. [I[pumMeHeHne YKCyCHOM KHCIIOTH Ha OCHOBE CBOMCTB. Briciue skxupHbIe
KHUCJIOTBIHA IPUMEPE NAJIbMUTHHOBOM M CTEAPUHOBOM.

Cao:xnblie 3¢upbl 1 xupbl. [lomydeHne cioXHBIX 3pupoB peaknuer stepudurannu. CroxxHbIe YGHUPH B
npupose, UX 3HaueHue. [IpuMeHeHrne CIOKHBIX 3(UPOB HAa OCHOBE CBOMCTB. JKHpBI Kak CIOXKHBIE 3(PHPHI.
Knaccupukanus >xupoB. XUMHUYECKHE CBOMCTBA KUPOB: THAPOIW3 W THAPUPOBAHWE IKUAKUX >KHPOB.
IIpumeHeHue KUpoB HA OCHOBE CBOWMCTB. MbLia.

YriaeBoapl. YTICBOABI, X KiacCH(DHUKALUA: MOHOCAXapu bl (TIHOK03a, GPYyKTO3a), AUCAXapuIbl (caxapos3a) u
nojucaxapuabl (Kpaxmal U IIeJUII0J03a). [JIFoKo3a — BEIIECTBO C JABOMCTBEHHOW (yHKIHMEH —
ajbAeruaocnupT. XUMHUECKHE CBOMCTBA INIIOKO3bl: OKHUCICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B
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copburt, crimproBoe Opokenme. [IpruMeHeHne TIIOKO3Bl HAa OCHOBE CBOMCTB. 3HAYCHHE YTIIEBOJOB B JKHBOI
NpUPOAEC W OKU3HH deNoBeKa. [loHATHE O peaknusx TONWKOHACHCAIIMM MW THUAPONM3a Ha TpUMeEpe
B3aMMOTIPEBPAIICHUH: TIIFOK03a <> MOJIUCAXapU.

JlabopaTopHbie pabOTHI 2
XUMHUECKUE CBOICTBA CIIUPTOB M YKCYCHOM KUCIIOTHI.
CBaoiicTBa )XHPOB U yIaeBoJ0B. ([[oka3aTenscTBO HENPEAEIbHOTO XapaKTepa )KUIKOT0 KUpa.
B3anmMoieficTBIE TITIOKO3bI M caxapo3bl ¢ ruapokcuaom meaun (11). KauectBeHHas peakius Ha Kpaxmai.)
IIpakTHyeckue 3aHATUS -
KoHTposbHEIE paboThI -
CamocrosrenbHas paboTa 00ydJaromuxcs 4
CocraBnenune Tabnu4HON KJIacCU(UKALUK OPTaHUYECKUX COSTUHEHUN — 24.
Paborta ¢ yueOHOH U ClieIMaIbHOMN JTUTEPATypOil U 3JICKTPOHHBIMHE pecypcamu Internet mo moaroroBke pedepara 2u.
2..4. AzoTcozmeprKaue Copepxanue yaeOHOro MaTepuaa 4
OPraHUYECKUE COETMHEHHS. 1 | Amunbrl Tlonstre 06 amMuHax. AnupaTHdecKue aMUHBI, MX KIACCH(UKAIMA ¥ HOMEHKIATYpA. AHWINH KaK
IMonmepsI opranndeckoe ocHoBaHue. [lomyueHne aHmIMHA U3 HUTpoOeH301a. IIpiMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.
AMHMHOKHCIOTBI. AMHHOKHCIOTBHI Kak am@oTepHble IU(YHKIUOHAIbHBIE OpPraHMYECKUE COCAMHEHUSI.
.OK 1, 0K 3,0K 4, OK 5, XUMHUECKHEe CBOHCTBA aMUHOKHCIIOT: B3aUMOJIEHCTBUE C IIEI0YaMH, KUCIOTaMH U JAPYT ¢ APYroM (peakiust
OK 6, OK 7 noJuKoHAeHcarmu). [lenTunHas cBa3b U nonunenTuasl. [IppuMeHeHne aMHHOKHCIIOT Ha OCHOBE CBOMCTB.
2 | Benkn. IlepBuunas, BTOPUYHAS, TPETHUHAS CTPYKTYpHl O€JKOB. XMMHUYECKHE CBOWCTBA OEJNKOB: TOPEHHE,
P10 JIeHaTypalusl, THAPOJIN3, IBETHbIE peaku. bronornyeckne QyHKIUM OEIKOB.
IToaumepsl. benku u nonucaxapuabl Kak OHOIIOTUMEPHL.
Inacrmacesl. TlonyueHre NoaMMEpOB peakiyell MONIUMEPU3alUK U MOJUKOHJEHCAUUHU. TepMOMIaCTUYHbIE U
TepMOpeaKTHBHBIE InacTMacchl. [IpeacraButenu niaactmace.
Bonokna, nx kinaccupukamms. [onydenne BonokoH. OTaenbHbIE IPEACTABUTENN XUMHUYECKUX BOJOKOH.
JlabopaTopHbIie pabOTHI 2
W3yueHne CBOWCTB O€NKOB
[IpaxkTHyeckue 3aHATHA 2
Pemenne skcriepuMeHTaIBHBIX 33/1a9 HA UICHTU(HUKAILINIO OPTaHMIECKUX COCTNHEHHH.
Pacno3HaBanue minactMacc ¥ BOJOKOH.
KoHTponbHEIE paboThI -
CamocrosrenbHas paboTa 00yJaromuxcs 2
BrInoHeHHE JOMAIIHEeH KOHTPOJIBHON paboThl — 2 4.
Hrorosoe 3ansiTue. AuddepenunpoBanublii 3a4éT 2
KoncyabTanuu 10
Bcero: 117

i XapakTepUCTHKH YPOBHS OCBOCHUS yUeOHOT0 MaTepHaja UCTIONB3YIOTCA CIIEAYIOINEe 0003HAUCHHS:

1 — o3HakoMHTENBbHBIN (y3HaBaHUE PaHEEe U3YUYEHHBIX 00OBbEKTOB, CBOUCTB);

2 — PenpOyKTHBHBIN (BBITIOIHEHHE JAEATENILHOCTH 10 00pasily, HHCTPYKIMU HITH MOJT PyKOBOJICTBOM);

3 — MPOAYKTUBHBIN (IJITAHKPOBAHHUE M CAMOCTOSITENILHOE BBINIOIHEHHE ACATEIFHOCTH, pelIeHNe TPOOIeMHBIX 3a1ay).
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Copep:xanue o0y4eHHs

XapakTepucTHKa OCHOBHBIX BU/IOB J1eSITE€JIbHOCTH CTY/1€HTOB (HA YPOBHeE
YueOHBIX JIeiicTBUii)

Baxxkueiinime
XHUMHYECKHE MOHATHSA

YMeHue JlaBaTh OINpENCICHHWE W ONEPUPOBATh  CICAYIONIMMHU
XMMHUYCCKHUMU TIOHSITUSIMH: BEIECTBO, XUMHUECKHIA 3JIECMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAsi U MOJICKYJISIpHAsi MacChl, HOH,
AIUTOTPOTIHA, U30TOIIBI, XHMHUYECKasI CBSI3b,
AJIEKTPOOTPHUIIATEIIEHOCT, BaJICHTHOCTh, CTETICHb OKUCIICHUS, MOJIb,
MOJIIpHAsT Macca, MOJSPHBIH 00BeM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA  MOJICKYJSIPHOTO W HEMOJICKYJSIPHOTO  CTPOCHHUS,
pacTBOPBI, OJEKTPOJIUT M  HEIIEKTPOIHT, DICKTPOJIUTUYCCKAS
JMCCOIMAINS, OKHCIUTEIh W BOCCTAHOBHUTEIb, OKHCICHHE H
BOCCTAQHOBJICHHE,  TEIIOBOM  A(PQEeKT  peakuud,  CKOPOCTb
XUMHAYECKOH  peakIMH, KaTajdu3, XHUMHYECKOE paBHOBECHE,
YIJICPOIHBIA  CKeleT, (YHKUMOHAIbHAS — TPYINa, H30MEpHs,
TOMOJIOTHSI

OcHOBHBIE 32aKOHBI
XHMHH

@opMyIMpOBaHUE 3aKOHOB COXPAaHEHHMS MacChl BELIECTB U
IIOCTOSIHCTBA ~ COCTaBa  BEUIECTB.  YCTAaHOBKA  NPUYUHHO-
CIIEICTBEHHOW CBSI3U MEXJY COJEpXKAHUEM OJTUX 3aKOHOB U
HamyMcaHUeM XUMHUYecKuX QopMyl © ypaBHEHHIl. VYcTaHOBKa
SBOJIOLMOHHOM  CYIIHOCTH MEHJEIEEBCKOM M COBPEMEHHOM
dbopmynupoBok mnepuoaundeckoro 3akoHa JI. W. Menzaeneesa.
OObscHeHrE (PU3MYECKOTO CMBbIC/Ia CHMBOJIMKM IE€PHOJUYECKON
Tabnuubel xumudeckux snemeHToB JI. WM. MenneneeBa (HOMepoB
3JIEMEHTA, IEpUO0/Ia, TPYIIIbl) U YCTAHOBKA PUYMHHO-CIIEICTBEHHOM
CBA3M MEXKIY CTPOCHUEM aroMa M 3aKOHOMEPHOCTSMHM H3MEHEHMS
CBOMCTB 3JIEMEHTOB M 00Opa30BaHHBIX MMM BEUIECTB B NEpHOAaX U
rpymnmnax.

XapakTeprucTUKa 3JIEMEHTOB MaJIbIX M OOJBIIMX MEPUOJOB MO MX
nonoxeHuro B Ilepuonnueckoii cucreme /. . Menneneesa

OcHoBHBIE TEOpUH
XUMHH

VcranoBka 3aBHCHMOCTH CBOMCTB XHMHYECKHX BEIIECTB OT
CTpPOEHHS aTOMOB OOpPa3yIIIUX WX XUMHYECKHX OJEMEHTOB.
XapakTepuCTHUKAa BAKHEHUIIUX THUIOB XUMHUYECKUX CBA3CH U
OTHOCUTEIBHOCTH JTOH THHonorun. OObSCHEHUE 3aBUCHMOCTH
CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS KPUCTALIIMYECKUX
pemerok.  POpMYJIHPOBKA  OCHOBHBIX  IIOJIOKEHHM  TEOPUU
BJIEKTPOIUTAYECKON TUCCOLUAIMU U XAPAKTEPUCTHUKA B CBETE ITOM
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCAUHECHUM.
DOopMyJIUPOBKA OCHOBHBIX IOJOKEHUA TEOPHUM XHUMHYECKOIO
CTPOECHUSI OPraHUYECKUX COCIMHEHHWW U XApAKTEPUCTHUKA B CBETE
3TOM  TEOpPHUH  CBOMCTB OCHOBHBIX  KJIAaCCOB  OpPraHUYECKHX
COCTMHEHUI

Baskueilinime BemecTrsa
H MaTepHaJbl

XapakTepucTuKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJMYYEHUS U
npuMeHeHus BaxxHenmmx metamwioB (IA u II A rpynn, amomunps,
kKelle3a, a B ECTECTBEHHO-HAy4yHOM mpoduie M HEKOTophix d-
2JIEMEHTOB) M UX COEIUHEHUI. XapaKTepUCTHKA COCTaBa, CTPOCHHUS,
CBOMCTB, MOJIyY€HUS U MPUMEHEHUs BakHeHmmx HemetauioB (VIII
A, VIIA, VIA rpynm, a Takxke azota u ¢ocdopa, yriepoaa u
KpEeMHHUS, BOJIOPO/Ia) U UX COeIMHEHUH. XapaKTepUCTUKa COCTaBa,
CTPOEHHsI, CBOMCTB, IIOJIy4€HHs U IPUMEHEHUS BaXKHEHUINX KJIACCOB
YTJI€BOAOPOAOB (AJKAaHOB, IMKJIOAJIKAHOB, QJKEHOB, aJKHUHOB,
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apeHoB) M UX HauboJiee 3HAYUMBIX B HAPOJHOXO3SNUCTBEHHOM ILJIaHE
IpeacTaBuTENEed. AHaJOrMYHas  XapaKTEpUCTHKA  Ba)KHEHIIMX
Mpe/ICTaBUTENeH JIPYrUX KJIacCOB OpPraHMYeCKHX COEIUHEHUH:
METaHOJIa U 3TAHOJIA, CJIOXKHBIX d(DUPOB, YKUPOB, MBI, AJIbICTHIOB
(bopmanmperuioB W aneTadbAeruia), KETOHOB  (aleToHa),
KapOOHOBBIX KHUCIOT (YKCYCHOM KHCIIOTBI, JJISI €CTEeCTBEHHO-
Hay4yHOro NpouUis MpeIcTaBUTENed JPYyruxX KiIaccoB KHCIOT),
MOHOCaxXapu10B (TITIOKO3BI), JUcaxapujioB (caxapo3ssl),
MoJincaxapuaoB (Kpaxmania U LEeJUII0I03bl), aHWIHMHA, aMUHOKUCIIOT,
OCIKOB, HMCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, KaydyKOB,
IJ1acTMace

XHUMHYECKH A3BIK U
CHMBOJINKA

Hcnonp3oBanue B y4eOHOW M TPOQPECCHOHATBHON IesTeIbHOCTH
XUMMYECKHX TEPMHHOB W CUMBOJMKHM. Ha3BaHue H3y4eHHBIX
BEILECTB 110 TPUBUAJIBHOM WM MEXKIYHApPOJHOM HOMEHKIIAType M
OTpa)KEHHE COCTaBa ITHUX COCAMHEHHH C TOMOILBIO XMMHUYECKUX
¢dopmyn. OtpakeHHE XHMHYECKHX IMPOIECCOB C MOMOIIBIO
YPaBHEHUI XMMHUYECKUX pPEeaKLUn

XuMHu4YecKne pPe€aknumn

OOBsicHEeHHE CYIIHOCTH XMMHYECKHX mpoueccoB. Knaccudukanms
XUMHMUYECKHUX PEAKLHN IO Pa3IMYHBIM IIPU3HAKAM: YHCIY U COCTaBY
MPOIYKTOB M PEareHToOB, TerioBoMy 3¢ (deKTy, HalpaBieHuto, dase,
HaJIMYUI0  KaTalu3aTropa, W3MEHEHUIO CTENEHEH  OKHMCIIEHUs
AJIEMEHTOB, 00Pa3yIONIMX BEIIECTBA. Y CTAHOBKA MPU3HAKOB OOIIETO
U Pa3jIMYHOTO B THUIIOJOTMU pPEaKUUN I HEOPraHU4ecKod u
oprannueckoil xumuu. Knaccuduuukanus BemecTs U MpoLeccoB ¢
TOYKM  3pEHUS  OKHUCIICHHS-BOCCTAaHOBJICHUS. Cocrasnenune
YpaBHEHUI peakUuil ¢ MOMOIIBI0O METOJa JIEKTPOHHOro OanaHca.
OOBpsicHEHHE 3aBHCHMOCTH CKOPOCTHM XMMHUYECKOM peakuuu u
I0JIOKEHHSI XUMHUYECKOTI0 PABHOBECHUS OT Pa3IMUHBIX (JaKTOPOB

Xumuyeckuii BrinmonHeHne XUMUYECKOTO HKCIIEPUMEHTa B TTOTHOM COOTBETCTBUU

IKCIEPUMEHT ¢ mpaBwiamu Oe3ornacHoctu. Habmonenne, ukcanus U onucaHue
PE3yNbTAaTOB MPOBEACHHOTO KCIIEPUMEHTA

Xumuyeckas [IpoBeneHne caMOCTOSTEIIBHOTO MOMCKA XUMHYECKOH WH(OpMAIUN

uHpopMmanus C HWCMOJIb30BaHHMEM PA3NMYHBIX HCTOYHHUKOB (HAYUHO-TIOMYJISPHBIX

W3/IaHUM, KOMIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB WHTepHera).
Hcnonb30BaHne KOMMOBIOTEPHBIX TEXHOJOTHH sl 0O0paboTKH U
nepegayd XUMHUYECKOW WHGOpPMAIMM M €€ TMpeACTaBICHUS B
pa3nuyuHbIX (hopMax

Pacuernl mo

VYcTaHOBKa 3aBUCHMOCTH MEXKJy Ka4€CTBEHHOW M KOJIMYECTBEHHOMN

XHMHYEeCKHM CTOPOHAMHM XMMUYECKMX OOBEKTOB W TMpoleccoB. Pemenue
dhopmynam u pacueTHBIX 3a7a4 [0 XUMUYECKUM (GopMysiaM U YpaBHEHUSIM
YPABHEHHAM

IIpopuiabHoe n OObscHEeHHEe XUMHYECKHX SIBICHUN, MPOUCXOISIINX B MPHUPOJE,
npogeccunoHaIbHO OBITY M Ha ipou3BoACcTBe. OnpeneseHne BO3MOKHOCTENH POTEKaHUs

3HAYMMO€ COACPKaHUuE

XUMUYECKHUX TMPEBpaIIeHUN B pa3nuuHbIX ycinoBusax. CoOiroaeHue
MpaBWJI SKOJOTHYECKH TPaMOTHOTO TOBEACHHS B OKpYKaroIIeh
cpene. OneHKa BIUSHUS XUMHUYECKOTO 3arps3HEHUs OKpYyKaromen
Cpensl Ha OpraHW3M uYeloBeKa U JPYrHe KUBbIE OPTaHU3MBIL.
CobmtoieHne mpaBuil 0€30MacHOrO OOpalleHHs] ¢ TOPIOYUMU U
TOKCUYHBIMU  BEIIECTBAMH, JTAOOPATOpPHBIM  0OOPYIOBAHUEM.
[ToaroroBka pacTBOPOB 3aJaHHOW KOHIIEHTpAMK B OBITY M Ha
npou3BoJcTBe. KpuTnueckas OlleHKa JOCTOBEPHOCTH XUMHUYECKOMH
WH()OPMAIIHHN, TIOCTYITAIOIIEH U3 Pa3HBIX HCTOYHHKOB
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3. YCJIOBHUS PEAJIM3AIIMY YYEFHOM JJUCITUITIJIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanust yaeOHOM AUCHUILIMHBI TpeOyeT HAIUUMs y4eOHOro KabuHeTa u
1ab0paToOpUn XUMUHU.

[Inakatel 1O Xxumuu, Bechl Jabopatopubie BIIP 200-2k1, Bech
nabopatopubsie BJIT 510, razoananuzatop “HOnus-2», KOMIUIEKT J1a00OpaTOpHBIN
«[Tuenka-Y/xum», xommiekt nabopatopubii «[lyenka-H», K®K-3, wnabops
XUMHUYECKUX PEAKTUBOB (TECThl), HAOOPHl XUMHUUYECKON TMOCYAbl, XUMUUYECKas
nabopaTtopus, mKad BBITSDKHOW NI KAOMHETAa XUMHUU C CAaHTEXHUKOH. MOHUTOP
19" ViewSonik-VA1932W glossy - black 16710Sms DVI 300cd 100000:1;
untepakTrBHas qocka INTERWRITE DuaBoard 1279

3.2. MupopmanuoHHoe odecredeHne 00y4eHust

Ilepeyenby y4eOHbIX wu3gaHuii, WHTepHET-pecypcoB, [IONMOJHUTEIbLHOM
JIUTEPATYPHI

a) OCHOBHAs JTUTEpATypa

No

NcTounuk
/o

lNa6puensa O.C. Xumusa i npodeccuil U CenuabHOCTEH TEXHUYECKOTO
1 | npoduns: yuebnuk / I'abpuensu O.C., N.I.OcTtpoymoB. — 7-e u3a., ctep. —
Mocksa: U1 Axkanemust, 2018 — 272 ¢. — TeKCT: HEMOCPEACTBEHHbIN

AnbunorenoBa, M. B. Xumusa : y4eOHHK M TMPAKTUKYM I CPEIHETO
npodeccruonanbHoro oopazosanus / . B. Audunorenosa, A. B. badkos, B.

2 A. TlonkoB. — 2-¢ m31., ucnp. u g1on. — Mocksa : M3gatensctBo FOpaiit,
2020. — 291 c. — (IIpodeccnonanpHoe oopazoBanue). — ISBN 978-5-534-
11719-6. — Texkct : snexrponnsiii // OBC HOpaiit [caiit]. — URL:

https://urait.ru/bcode/452856 (mara obpamenus: 21.05.2021).

0) TOTMOTHUTENbHAS JIUTEpaTypa:

No

HcTounuk
/11

I'nunka, H. JI. O01mas xumusd. 3a1aud U yIpaKHEHUs : yueOHO-
MPAKTHYECKOE TIOCOOHe I CpeIHero MpodheCCHOHaTBLHOr0 00pa3oBanus /
H. JI. I'nunka ; mox penakiueit B. A. Ilonkosa, A. B. babkosa. — 14-¢

3 | u3n. — Mocksa : U3narenbctBo FOpaiit, 2020. — 236 ¢. —
(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-534-09475-6. — Tekct
. anekTpoHHbli // OBC KOpaiT [caitT]. —

URL.: https://urait.ru/bcode/451239 (mata obpamenwus: 28.05.2021).

Il]epbaxos, B. B. Heopranmdeckas xumusi. Bonpock! u 3a1auu : yaeOHOe
mocoOue st CpeaHero mpodeccnoHaIbHOro 0opasoBanus /

4 | B. B. lllep6akoB, A. A. ®upep, H. H. bapbotuna. — 2-e uzz., ucop. u

non. — Mocksa : U3gatensctBo FOpaiit, 2020. — 107 ¢. —
(ITpodeccuonansHoe obpazoanue). — ISBN 978-5-534-09133-5. — Tekct
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: anekTponHbIi // DBC Fpaiir [caiit]. — URL.: https://urait.ru/bcode/454536
(mara obpamenus: 22.05.2021).

Anapnes, A. 1. O6mas xumusa. COOpHUK 3aJlaHUi ¢ TPUMEPAMH PELICHUH !
yueOHOe 1ocodue I cpeaHero mpodeccunoHaaIbHOro oopasoBanus /
A. U. Anapues, JI. . Abonuna. — 2-e u3., ucnp. u gomn. — MoCKBa :

5 | UzmatennctBo FOpaiit, 2020. — 127 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-09932-4. — TexkcT : 3ACKTPOHHBIH //
OBC HOpaiir [caiiT]. — URL.: https://urait.ru/bcode/453598 (mara
obOpamenusi: 21.05.2021).
B) IEPUOTUYCCKIC H3TaHUS

EcrecTBeHHbIE U TEXHUYECKHE HAYKH : Hayd. )KypHal / TJL. ped. A. S.
XaBkuH. — MockBa : OOO "UznarensctBo "CnytHuk+", 2002 — .—
Beixoaut 12 pa3 B roa. — ISBN neuatnoii Bepcun 1684 — 2626. — Teker :
HEIOCPEICTBEHHBIN.

BECTHHUK BOPOHEXCKOI'O 'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : XUMUA. BUOJIOT'UA. DAPMALINA :
Hay4HbIN )KypHaI / yupeauTens : BopoHexCkHil rocy1apcTBEHHBIH
yHuBepcuteT. — Boponex : 2000 - .-unciio BeTyckoB B 101 4. — ISBN
neyatHoi Bepcun: 1609-0675. — Tekct : anextponnsiid // DBC elibrary
[caiiT]. — URL : https : //elibrary.ru (nata oopamenus: 29.05.2021).

r) “H(QOPMAIMOHHBIE AIEKTPOHHO-00pa30BaATEIbHbIE PECYPCHI:

Ne HUcTouynuk
/1
1 OnekTpoHHasi oubnmoreuHas cucteMa «bubmuoTex. UzmarensctBo K Y»
https://mgri-rggru.bibliotech.ru
OnekTpoHHO-0nbmoTeunass cucrtemMa «M3marensctBo  JlaHb»/  KOJIL
2 | UmxenepHo-Texanueckue Hayku (TromI'Y)
www.e.lanbook.com
OnexkTpoHHO-OMOMMoTeyHass cucrema elibrary» /  IlpaBooOGmanmarens:
3 | ObmectBo ¢ orpanndeHHON 0TBETCTBEHHOCTHIO «PYHIb» (RU)
https://elibrary.ru
4 | DnexTpoHHas oubnmuoteuHas cuctema «tOpaiity / https://urait.ru/
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https://urait.ru/bcode/454536
https://urait.ru/bcode/453598
https://elibrary.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YUYEBHOM
JANCHUIIJINHBI
Kontpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW TUCHUTIIMHBI
OCYUIECTBIISIETCSl MPEnojiaBaTesieM B IPOILIECCe MPOBEICHUSI YUEOHBIX 3aHSITHUH,

MPaKTUYECKUX 3aHATHUM M J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKKe
BBITIOJTHEHUS 00yJaroImMUMuUCs WH]IUBUTYaJIbHBIX 3aJIaHUH, MIPOEKTOB,
HUCCIIEeI0OBaHUM.

PesyabTaTnl 00yueHus

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00y4eHus

¢ JIHMYHOCTHBIC:

— YyBCTBO TOPJIOCTH M YB@KCHHS K
HUCTOpUHU W JOCTUIKCHHUAM OTCUCCTBCHHOM
XMUMHYECKON HAayKH; XMMHUYECKH TPaMOTHOE
MOBE/ICHNE B npodeccuoHanbHOM
JIeATEIFHOCTH U B OBITY TpU OOpaleHuu ¢
XUMHUYCCKUMU BCIICCTBAMH, MaTCpUalaMH U
IpoLecCcaMH;

JuddepeHpoBanHbIi 3a4ET.
TectupoBanue.

Y CTHBIN U TUCBMEHHBIN OIIPOC.

Brimmonnenue u 3amuTa 1adopaTOpHBIX padoT.
BrinonHenue npakTuyeckux padort.

OKcrepTHas OILIGHKAa JIOKJIaJ0B U  3alluTa
pedepaTos.
DkcnepTHas OLICHKA BBITTOJIHCHHSI

CaMOCTOSITENIbHOM pabOTHI.

— TOTOBHOCTh K MPOJOJDKCHHIO
00pa30oBaHUs U TOBBINICHUS KBAJTU(UKAIMH
B n30paHHOM npodeccuoHaIbHON
JESTCIIBHOCTH U OOBEKTUBHOE OCO3HAHHE
POJIM XMMHUYECKHX KOMIIETCHIIUH B 3TOM;

JuddeperupoBaHHbIi 3a4ET.
TectupoBanue.

VY CTHBIN 1 MMCBMEHHBIH OIPOC.

BrinonHenue u 3amnura 1abopaTopHbIX padoT.
BrimonHenue npakTuyeckux padorT.

OKcrepTHass OIEHKa JOKJIAJOB M  3aluTa
pedeparos.
3KCHepTHa${ OII€CHKa BBIITOJIHCHU A

CaMOCTOSITENIbHOM pabOTHI.

— YMEHHE HUCIOIb30BaTh JOCTHKECHUS
COBPEMEHHOM  XUMUYECKOM  HAyKM U
XUMHYECKUX TEXHOJIOTMM IS TOBBIIICHUS
COOCTBEHHOT'0 MHTEJIEKTYaIbHOIO Pa3BUTHS
B BBIOpaHHOM npogdeccuoHanbHOI
JeATEIIbHOCTH

JuddepenuripoBaHHbIN 3a4ET.
TectupoBanue.

Y CTHBIN 1 TUCBMEHHBIN OIIPOC.

Beinonnenue u 3amura 1abopaTopHbIX padoT.
BrinonHenune npaktuyeckux padorT.

OKcrepTHas OIIEHKAa JIOKJIaJ0B U  3alluTa
pedepaTos.
DKkcnepTHas OLIEHKA BBITIOJTHEHUS

CaMOCTOSITENIbHOM pabOTHI.

* MeTanpeIMeTHBIX:

— HCIIOJIb30BaHUE PA3INIHBIX BHUIOB
MO3HABATENILHON JESTENbHOCTH M OCHOBHBIX
WHTEJUICKTYATbHBIX Omepanuil (MOCTaHOBKU
3ana4yn, GOpMyIUPOBAHUS TUIIOTE3, aHAIN3A
W CHHTE3a, CpaBHEHHS,  0000IIeHus,
CUCTEMATH3allNH, BBIIBICHUS MPHUUYUHHO-
CIICJICTBEHHBIX CBS3CH, IIOWCKAa aHAJIOTOB,
(GbOopMyIHUpOBaHUS BBIBOJOB) IJSl PEIICHUS
TIOCTaBJICHHON 3aJ1a4uu, MIPUMCHCHUE
OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOACHMS,
HAyYHOTO OJKCIEPUMEHTAa) JUIS H3yYeHUs
Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
IPOIECCOB, C  KOTOPBIMH  BO3HUKAET

JuddepeHpoBaHHbIN 3aUET.
TectupoBanue.

Y CTHBIN ¥ MIMCBMEHHBIH OIIPOC.

BrimontHeHMe 1 3amuTa 1a00paTopHBIX padoT.
Beinonnenue npakTHYecKux padorT.

DKcnepTHass OICHKA JIOKJIAJAO0B M 3allUTa
pedeparos.
:’)KCHepTHaH OLICHKAa BBITIOJITHCHU A

CaMOCTOSITEIbHOM pa6OTBI.
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HE00XOIMMOCTh CTAJIKUBATHCSI B
npodeccuoHaIbHOH chepe;

- UCIIOJIb30BaHUE pa3IMYHbIX
HMCTOYHHUKOB JJIsi TIOJYYEHHUS] XUMHUYECKOU
uHpoOpMalliM,  yYMEHHE  OLEHUTh €€
JIOCTOBEPHOCTh ISl JTOCTHXKEHHSI XOPOLIUX
pe3yNbTaTOB B MPOQecCUOHANBHOM cdepe;

HuddepennupoBaHHbIi 3a4ET.
TectupoBanue.

VY CTHBIN U MUCEMEHHBIHN OTpOC.

Brinonnenue u 3ammra J1abopaTopHbIX padoT.
BrinmonHenue npakTuyeckux padorT.

OKcriepTHasE OLEHKA JOKJIAaJ0B M 3alUTa
pedepaTos.
DKkcnepTHas OIICHKA BBITIOJTHEHUS

CaMOCTOSATEILHOM pa6OTBI.

* IPEIMETHBIX:

—c(hOPMUPOBAHHOCTb IPEJICTABICHHUH
0 MECT€ XMMHMH B COBPEMEHHOM Hay4dyHOH
KapTUHE MHpA; MOHUMAHUE pOJIM XMMHHU B
(dbopMupoBaHUU Kpyrosopa u
(YHKLIMOHAJIBHON TI'PaMOTHOCTH 4eJOBEKa
JUISL pEeILIEHUs IPAKTUYECKUX 3aa4;

JuddepeHpoBanHbIN 3a4ET.
TectupoBanue.

Y CTHBIN U TUCBMEHHBIN OIIPOC.

Brimonnenue u 3amuTa 1adopaTopHbIX padoT.
BrinonHenue npakTuyeckux pador.

DKcrepTHas OILIEHKa JIOKJIaJ0B U  3alluTa
pedepaTos.
DkcnepTHas OLIeHKA BBITTOJIHCHHSI

CaMOCTOSITENIbHOM pabOTHI.

— BJaJIcHHWE OCHOBOIIOJAraloIuMu
XUMHUYECKUMHU MOHSTHUSIMH, TEOPUSMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOI;

JuddepennupoBaHHbIi 3a4ET.
TectupoBanue.

VY CTHBIN 1 MMCBMEHHBIH OIPOC.

BrinonHenue u 3amnura 1abopaTopHbIX padoT.
BrimonHenue npakTuyeckux padorT.

DKcriepTHasi OLEHKA JIOKJIAI0B M 3allUTa
pedepaTos.
DKcrepTHas OIICHKA BBITIOJTHEHUS

CaMOCTOSITENIbHOM pabOTHI.

— BIIQJICHUE OCHOBHBIMH METOJIAMH
Hay4YHOTO TI03HaHUS, MCIOJIb3YEMbIMH B
XUMHAU: HaOI0ICHNEM, OITCAHHUEM,
U3MEPEHUEM,  JKCIIEPUMEHTOM;  yMEHHe
oOpa0atrbiBaTh,  OOBSCHATH  PE3YJbTAThI
IPOBE/IEHHBIX OIBITOB U JEjaTh BBIBOJIBI,
TOTOBHOCTh W  CIIOCOOHOCTH TNPHUMEHSTH
METO/IbI MO3HAHUSA npu peleHnu
NPaKTUYECKHX 33134,

JuddepenuripoBaHHbIN 3a4ET.
TectupoBanue.

Y CTHBIN 1 TUCBMEHHBIN OTIPOC.

Beinonuenue u 3amura 1abopaTopHbIX padoT.
BrinmonHenune npakTuyeckux padorT.

OKcriepTHas OIIGHKa JIOKJIaJ0B U  3alluTa
pedepaTos.
DKkcnepTHas OLIEHKA BBITIOJTHEHUS

CaMOCTOSITENIbHOM pabOTHI.

— c(OPMHUPOBAHHOCTh YMEHUS JJaBaTh
KOJIMYECTBEHHBIE OLICHKH W IPOU3BOJIUTH
pacyeTbl MO XHMMHUYECKMM (opMmynam
YPaBHEHUSM;

JuddepeHpoBaHHbIN 3a4ET.
TectupoBanue.

VY CTHBIN U MUCBMEHHBIHN OIPOC.

BrimontHeHMe 1 3amuTa 1a00paTopHBIX padoT.
Beinonnenue npakTHYecKux padorT.
OKcrnepTHash OIEHKa JOKJIAJ0B H
pedeparos.

OKcnepTHas OIICHKA
CaMOCTOSITENIbHOM PabOTHI.

3aluTa

BBIITOJIHEHU A

— BJIaJC€HHUC IpaBWJIaMU TEXHHUKHU
0e30ImacHOCTH npu HUCIIOJb30BaHNU
XUMHUYCCKHUX BCHICCTB,

JuddepenuripoBaHHbIN 3a4ET.

TectupoBanue. Y CTHBIM U MUCbMEHHBIN OMPOC.
BrimoHeHue u 3amnuTa 1abopaTopHBIX padoT.
BrimonHenne npakTuyeckux pador.
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JkcrepTHas OLEHKa JIOKJIAZ0B W 3alliTa
pedeparos.
DKcrepTHas OlIeHKa BBINOJHEHN S

CaMOCTOSITe/TBHON pabdOTHL.

— ¢(hOpMHPOBAHHOCTE COOCTBEHHOM
[IO3MIMH TI0 OTHOLIEHWIO K XHUMHYECKOMN

JindpepeHipoBaHHbIH 3a4ET.
TecTupoBaHHe.

unGopMalHl, —TOJYYaeMOH U3 pasHBIX VeTHbI U THCBMEHHBIH OTIPOC.
MCTOYHHKOB. BLINOIHEHHE H 3aIIUTa 1a00paTOPHBIX paboT.
BLINoIHEHHE IPAKTHYECKUX padoT.
JKerepTHas  OLEHKa JOKJIaJoB W - 3allHTa
pedeparos.
DKcnepTHast OLIeHKA BBITOTHEHHS
CaMOCTOATENIBLHOM paboThL.
PaszpaboTyuk:
4 _»/
COD MI'PA [pero/iaBaTeb ,Z’/% M.A. Xpycrnosa
IKcnepThbl: )
COD MI'PH npernojasarelib = E.A. [loneBa
(mecto paboThl) (3anumaeMast JOIKHOCTD) 7 (HéﬂI'IHCb,I/IHHL[HaJ'[bI,
amumst)

HUTY MHUCuC

rpernoaaBaTeib

(\ / T.A. Jlesuna

(mMecTo paboThI)

(3anuMaemast J10JKHOCT)

(HO,Z[HI/IC VILIMAIIB], (haM KISt
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SKCITEPTHOE 3AK/IIOYEHHUE

Ha paGouyto nporpamMmy y4eOHOH IUCUMIIIMHBL «XHMUS)
Mo CreLHraJbHOCTH:
21.02.10 «"eonorus u pazseaka He(TSHBIX ¥ Ta30BBIX MECTOPOKACHHI

PaspaGorunk  paboueit  nporpammer:  Xpycaosa  Mapus  AnjpeesHa,
nperiofasates  xumud  GIBOY  BO  «Crapoockonbekuil — duiman Poccuiickuii
rOCYIAPCTBEHHBIH Teosoropassefoublii yHusepcuter umenn Cepro OpIKOHHKUI3E
(COD MI'PH).

PaGouas porpaMMa 4eTKO CTPYKTYpHpOBaHa H COCTOMT M3: Macropra pabouei
pOrpamMMbl, COJAep)KaHusi yueOHOH JIMCUMILIMHBL 110  pasjieam ¢ IepedHeM
NPAKTHYeCKHX 3aHSATHH M CaMOCTOSTENbHOH PabOThl CTY/IEHTOB, CIMCKA OCHOBHOH U
JIOTIOTHUTENBHON JUTEPaTypPhl U KOHTPOJIS M OLEHKH Pe3yIbTaTOB OCBOEHHs yueOHOMH
JIMCLHUIIIUHBI.

PaGouass mnporpamMma coCTaBlieHa Ha OCHOBE [IPUMEPHOH  IPorpaMmbl
o011e06pazoBaTeIbHON  yUeOHOH JAHCLHUIINHBL  «XUMHUSA»  JUIA npodeccHoHaIbHbIX
o0pazoBaTebHBIX OpraHu3aluii, pekomenjaoBannoi ®I'AY «DHUPO» s peanusaluu
ocHOBHOI mpodeccronanbHoil o6paszosatensroii nporpamMmbl CITO Ha 6ase 0CHOBHOTO
0611ero 06pasoBarms ¢ NojydeHrem cpeasero oduiero obpasosanus (IIporokon Ne3 ot
21 uronst 2015 r. Perucrpaunonnslii Homep perensuu 385 ot 23 miosst 2015 1)

@OopMbl M METOABI KOHTPOJISL OTOOpaHbl ONTHMAILHO K 00ecrednBaroT
JIOCTHIKEHHE CTY/IEHTAMH JIMYHOCTHBIX, NPEJAMETHBIX 1 METANPE/IMETHBIX PE3YJIbTATOB.

[Tepeuens yueGHBIX W3AaHUH COAEPIKHT JOCTATOUHOE KOJMYECTBO YHeOHBIX
u3naHuit 1 MHTepHeT-pecypeoB, akTyalbHLIX A (POPMHUPOBAHUS COOTBETCTBYIOLLUX
KOMIIETeHIMH, 3HAaHUH 1 yMEHUH.

Jlanas pabouast mporpamMma MOXKeT ObITh PEeKOMEH/0BaHA JJs [PUMCHEHUS B
yueOHOM MpoLecce 10 CrenralTbHOCTH:

21.02.08 «"eonorus u pa3sejika HePTSAHBIX U FA30BBIX MECTOPOIKACHUH

Dkcnepr: Enena Anekcanaposna llonesa
(®.N.0.) (ITOIITUCH)
rnperojanareiib




IKCINEPTHOE 3AK/ITIOYEHHE

Ha pabouyto nporpamMMy Y4eOHOH JUCLMILINHBl « XMMHIA»)
10 CHELHUAIBbHOCTH:
21.02.10 «I"eonorus 1 paszpeaka HE(PTAHBIX M Fa30BbIX MECTOPOM ICHHIH»

Paspaborunk pabogeit 1porpammer: Xpyciopa Mapus AHJIpecBHa,
npenoaaBatenb xumuun PI'bOY BO «Crapoockonsckuit (Guinunan PoccuiicKui
roCyIapcTBEHHBIH  TeojoropasBellouHblii  yHuBepcurer — umenn  Cepro
Opmxonuknaze» (COP® MI'PW).

Pabouas mnporpamMma cocTaBiacHa Ha OCHOBE IIPUMEPHOH I[IPOrPAMMBI
o0meo0pa3zoBaTebHON YUeOHOH AUCUMIUIMHBL « XUMHUS» I TPO(ECCHOHAIbHbIX
oOpa3oBaTe/NbHBIX OpraHuzauuii, pexomengoaHHoi @I'AY  «DPHUPO» nua
peanu3alnuu 0OCHOBHOH npodeccuonanbHoil o0pazoparensHoil nporpammsl CITO Ha
Oa3ze ocHOBHOro o0mero oOpa3oBaHus C IOJAYYEHHEM CpeiHero o0uero
oopazoBanusa (IIporokon Ne3 or 21 wmronsa 2015 r. PeructpanmonHbiil HOMED
penensuu 385 or 23 urons 2015 r.)

[IporpamMMa cOJEpKHUT IACHOPT, TEMATHYECKHIH IUIaH, B IpOrpaMme
NpHUBEIEHBl  TpeOOBaHUA K  MHHMUMAJIBHOMY  MaTe€pPHaIbHO-TEXHUYECKOMY
00ECIICYEHUIO, TIEPEUYEHb PEKOMEHYEMbIX YUeOHBIX H31aHni, MuTeprer-pecypcos,
JIONIOJIHUTENIBHON JIMTEpaTypbl, CBEJACHHUS O KOHTPOJIE M OLEHKE pe3yibTaTOB
OCBOCHUSA y4eOHON AUCLUIUIUHEL.

MakcumanbHasg yuyeOHas Harpyska o00ydalolierocs 1o nporpamme
coctaBnser 117 vacoB, B ToM uncie 78 yacoB 00s3aTeIbHONW ay/\MTOPHOM yueOHOH
Harpys3ky H 29 4acoB caMOCTOSTEIbHOI padoThl 00yUaroLerocs.

Conep:xanue y4eOHON AMCLMILIMHBI B IIporpamme pasdouTo o Temam. [1o
KaK/10l TEeME OTpa)KeHbl COJEpIKaHWE Y4eOHOI0 MarepHana, CaMOCTOSTeIbHasd
paboTa 00yvaroIMXcs, yKa3aH YPOBEHb OCBOCHMS yUeOHOIO MaTepHaia.

B nporpamMe yueOHON JUCIUITINHLI YE€TKO CPOPMYIHPOBAHBI TPeOOBAHUS
K Pe3yJIbTaTaM €€ OCBOEHMsI: KOMIIETEHLHUAM, 3HAHMSAM U YMEHHSIM.,

Hanas pabodasi nporpaMmMa MOXKET ObITh PEKOMEH/I0BAHA /U1 TIPUMEHEHMS
B yueOHOM Iporecce 1Mo CIeUalbHOCTH:

21.02.10 «I"eonorus v paspeska He)TAHBIX H I'A30BBIX MECTOPOIKICHUI»

Oxcnept: JleBuna TaTestHa AJieKcanpoBHA
(P.N.0.)
Kannuaar OHonorudeckux Hayk




		2023-10-12T15:03:54+0300
	Двоеглазов Семен Иванович
	Подпись документа




