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Paboyass nporpamma Y4yebHON AMCUMMAMHBI «XUMUS» pa3paboTaHa Ha OCHOBe
MprMepHO nporpaMMbl  06LLE06pa30BaTeIbHOM  YYeOHOW  AUCLUMNANHBL - «XUMUS» A4
NPogecCUOHa/IbHbIX 06pa3oBaTe/ibHbIX OpraHu3aunii, pekoMeHg0BaHHOW PIAY «PUPO» g
peanm3auMm OCHOBHOM MNpoeccnoHanbHOM o06pasoBaTenibHOM nporpammbl CMO Ha 6ase
OCHOBHOr0 00LLiero 06pa3oBaHns C NosyveHeM cpefHero obuero obpasosaHus ( 11potokon No
3 o1 21 wona 2015 r. PernctpaumoHHblin Homep peueHsun 385 ot 23 uons 2015 1), ¢ yyeTom
pekomeHgaunin ®rAy «dUPOx» no opraHn3auymn NoyyYeHns cpegHero obLiero 06pasoBaHms B
npegenax 0CBOEHUA 06pa3oBaTe/ibHbIX MPOrpaMM CpefHero npoeccroHasbHOro 0bpasoBaHNs
(npotokon Ne3 ot 25.05.2017 r.) Ona cneumanbHOCTU CPeAHEro MnpoeccuoHaIbHoro
06pa3oBaHus:

21.02.13 leonorvyeckas CbeMKa, NOUCKM U1 pa3BefKa MECTOPOXAEHWNIA NONe3HbIX
MNCKONAeMbIX.

OpraHusayms-pa3paboTymk

CrapoocKonbCKuii thmnman heaepanbHOro rocyapCTBEHHOr0 GHMKETHOrO 06pa3oBaTebHOro
YUPEXAEHNS BbICLLIEro 006pa3oBaHMsi «POCCMICKWIA TOCYAApCTBEHHbIV e0n0ropa3sefoUHbI
yHuBepcuTeT nMeHn Cepro OpmKOHMKNA3E»

Pa3paboTuuK:
Xpycnosa Mapus AHapeeBHa, npenogaeartenb xumun COP MIPU.

PACCMOTPEHA 1 OJOBPEHA

Ha 3aceflaHuv npenopgasateneir OMNOW cneymanbHocTM 21.02.13 T[eonornyeckas CbheMKa,
MOWCKM 1 pa3BefKa MeCTOPOXKAEHWI NOME3HbIX UCKONaeMbIX

Mpotokon ot « 04 » 06  2Qu/r.Ne H

Pykosogutens OIMOr M.B. Kpusonocosa

PEKOMEHAOBAHA

yuebHo-meToanYeckum otaenom COP MEPU

« P @U?AA/ 20714
HavanbHuk YMO AJ1. Tpy6yaHunnosa
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1. MACHOPT PABOYEM NPOT'PAMMBI YUEBHOM JUCHUTIJIAHBI

XUMUA

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oo61IeTO
o0pa3oBaHMsI, TMPEABABIIEMBIX K CTPYKTYpE, COJCpPKAHUI0 W pe3yjibTaTam
OCBOCHHS YUCOHOW TUCIUILIMHBI « XUMHS», B COOTBETCTBHH ¢ PexomMeHmanmusIMu
[0 OpraHW3allud IIOJYYEHUs CpeaHEro oOmero oOpa3oBaHUsS B Tpeeax
OCBOCHHMS  00Opa30BaTCNBHBIX  MPOTPaMM  CpeaHero  Mpo(ecCHOHATBLHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOIrO 00Imiero odpasoBaHus ¢ yueroMm llpumepHoii
OCHOBHOH 00pa3oBaTeIbHOM MPOTrpaMMbl CpeaHEro oOmero oOpa3oBaHUs,
0J100peHHOM perieHrneM ¢GeepalbHOTO Y4eOHO-METOIUIECKOTO 00BEAMHEHUS 110
obmemy oOpaszoBanuio (mpoTokos oT 28 uroHsa 2016 1. « 2/16-3) u momydaemoi
CHEIUAIBbHOCTH  CpelHero  mnpodeccHoHambHOTO  00pa3oBaHUs  (ITMCHMO
JlenapramMeHTa TOCYAapCTBEHHOM TOJUTUKH B cdepe MOATOTOBKH pabodmx
kaspoB u JJI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMMbl

PaGouas mporpamma oOmieoOpa3oBaTenbHON  y4eOHOW  MUCIIMIUIAHBI
«Xumus» npeaHa3HaueHa Il U3YYCHHUS XUMUU B TIpeiesiax OCBOCHHUSI OCHOBHOM
npodeccuonanpHoi oOpa3oBarenbHON mporpaMmbl CIIO Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHMs TIPU TOJTOTOBKE CIICIMAIMCTOB CPEIHEr0 3BEHA I10
CHEUATbHOCTH TEXHUYECKOTO MPO(UIIS:
21.02.13 TI'eosiornueckasi Chb€MKa, MMOUCKUA U Pa3BeAKa MECTOPOKIACHUMN TTOJIE3HBIX
MCKOIAEMBbIX.

1.2. MecTo y4yeOHOH AMCHMIUIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH
CIEeNMAINCTOB CPe/IHEro 3BeHa:

VYyebHas AuCHUIUIMHA «XUMHSD) SBISIETCS Y4E€OHBIM TIPEIMETOM IO
BBIOOpY M3 00s13aTeIbHOM NpeaMeTHo obnactu «EctecTtBeHHble Haykuy OI'OC
CpeaHero oo1ero oopa3oBaHusl.

B mnpodeccuonanbHbIx 00pa30BaTENbHBIX OpPraHU3AlMAX, PEATH3YIOIINX
o0pa3oBaTeIbHYI0 MPOTPpaMMy CpeaHero ooOimero oOpa3oBaHus B TIpejaesiax
OCBOEHHS TIPOrpaMMbl MOJATOTOBKM crienuanuctoB cpeaHero 3seHa (IITICC3) na
0a3ze ocHOBHOro oOmero oOpa3oBaHMs, ydeOHas JUCUUIUIMHA «XUMHS»
u3y4aercs B 0011eo0pa3oBaTeIbHOM LIUKIIE.

B yueOnbix mmanax [IIICC3 mnsa cneumansHocTet CIIO TexHHYeckoro
npodwist nmpodeCcCUOHATBHOTO 00pa30BaHUS MECTO YYEOHOW JUCIUTIIMHBI
«Xumusi» — B cocTaBe 0011e00pa3oBaTeNbHBIX YIYCOHBIX JUCITUIUINH IO BHIOODY,
dbopmupyemMbix H3 00s3aTelbHBIX IpeaMeTHbIX obaactei PI'OC cpemHero
oO1ero oopa3oBaHusl.

1.3. Heau n 3apaum y4eOHOH JMCUMILVIMHBI — TPeOOBaHMA K pe3yJbTaTam
OCBOCHUS Y4eOHOM NUCHHUIIMHBI:

Conepkanne mnporpamMmbl  «XUMHUS»  HAlPaBIECHO Ha  JOCTHKEHUE
CICIYIOIINUX LesIei:


http://sofmgri.ru/ru/Abitur/specialties/21-02-13-geologicheskaya-semka-poiski-i-razvedka-mestorozhdeniy-poleznykh-iskopaemykh/
http://sofmgri.ru/ru/Abitur/specialties/21-02-13-geologicheskaya-semka-poiski-i-razvedka-mestorozhdeniy-poleznykh-iskopaemykh/

* (¢opmupoBaHMEe Yy OOY4YaIOIIMXCS YMEHHUS OLEHUBAaTh 3HAYMMOCTb
XUMHUYECKOTO 3HAHUS JJIs1 KaXKA0r0 YEJIOBEKA;

* (popMUPOBAHNE Y OOYHAIOIIMXCS LEIOCTHOTO IPEICTABICHUS O MUPE U
pOJIM XMMHHM B CO3JJaHUM COBPEMEHHOH E€CTECTBEHHO-HAYyYHOW KapTHHBI MHUDA;
YMEHUSI OOBSACHATH OOBEKTHI U MPOLECCHl OKPYXKAIOIIEH JeHCTBUTEIBHOCTH:
[IPUPOAHOM, COLMAIBHOMN, KYyJIbTYPHOM, TEXHUUYECKON CPEIbl, — HUCIOIB3Ysl I
3TOr0 XMMHUYECKUE 3HAHNUS;

* pa3BUTHE Yy OOyYarOIIMXCS YMEHUH pa3iauuaTh (QakThl U OLEHKH,
CPaBHUBATH OLIEHOYHBIE BBIBOJIbI, BUIETh X CBSI3b C KPUTEPUSIMH OLICHOK U CBSA3b
KpUTEPUEB C OMNPEACICHHOW CHUCTEeMOW IIeHHOCTeH, (opmynupoBaTh U
00OCHOBBIBAaTh COOCTBEHHYO MO3UIHUIO;

* IpUOOpETeHUE OO0YYaIONUMUCS OIbITa PA3HOOOPA3HOU ACSATENBHOCTH,
IIO3HAaHHUSI M CAMOIIO3HAHMS; KIIFOUEBBIX HABBIKOB, MMEIOIIHUX YHUBEPCAIBHOE
3HAYEHUE ISl PA3IMYHBIX BUIOB JIEATEIBHOCTH (HABBIKOB PEIICHUS MPOOJIEeM,
NPUHATUS ~ pEHIeHWH, T1OoucKa, aHaim3a MW o0paboTKH  MH(POpPMALIMH,
KOMMYHUKATUBHBIX  HABBIKOB,  HAaBBIKOB  HM3MEPEHUHM,  COTPYJHHYECTBA,
0e30macHOro o0palleHusl ¢ BeIeCTBAMU B TOBCEHEBHOM JKU3HM).

OcBoeHMe cojepKaHUsl y4eOHOM MUCIUIUIMHBI «XUMHUs», 00ecreunBaeT
JOCTH)KEHUE CTYCHTAMHU CIIEIYIOIINX Pe3yabTATOB:

* INYHOCTHBIX:

— YyBCTBO TIOpPJAOCTH M YBaXEHHA K MCTOPUU M JOCTHKEHUAM
OTEUYECTBCHHONM XHMHMYECKOW HAyKW; XHMHUYECKHM TIPAMOTHOE IIOBEJICHUE B
npo(hecCHOHAIBHON NIeATENbHOCTH U B OBITY NpU OOpalleHuu ¢ XMMHYECKUMU
BELIECTBAMHU, MaTEPUAIAMH U IIPOLIECCAMU;

— FOTOBHOCTD K MPOJIOJKEHUIO0 00pa30BaHuUs U MOBBILICHUS KBaTU(PUKALUU
B U30paHHON NMPOQPECCUOHATBHON IEATENBHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIU
XUMUYECKUX KOMIETEHIUN B 3TOM;

— YMEHHUE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XMMHYECKOW HAYKH H
XUMHYECKUX TEXHOJOTHM N7l MOBBIMICHUS COOCTBEHHOTO HHTEIICKTYaJbHOTO
pa3BUTHSA B BEIOpAHHON MTPO(HECCHOHATEHOM e TENbHOCTH;

* MeTanpeAMeTHBIX:

— HCIOJb30BAaHUE PA3IUYHBIX BUJOB MO3HABATEIbHON JIE€ATEIBHOCTH H
OCHOBHBIX MHTEJUIEKTyaJIbHBIX onepannii (OCTaHOBKYU 3a/1a4i, (OpMYJIUPOBAHNUS
TUIOTE3, aHajiu3a W CHUHTE3a, CpaBHEHUs, OOO0OIIEHUs, CUCTEMaTHU3alllH,
BBISIBIICHUS PUYUHHO-CJIEICTBEHHBIX CBsI3EH, MIOWCKA aHaJIOT OB,
(opMyIMpOBaHUS BBIBOJIOB) JJISl PELLEHUsS MOCTAaBICHHOM 3ajauyd, NPUMEHEHUE
OCHOBHBIX METOJIOB IO3HaHMUS (HAOJIOJEHUS, HAy4YHOIO S3KCIEPUMEHTA) JIs
U3YyYEHUs Pa3IMYHbIX CTOPOH XUMHUYECKMX OOBEKTOB U IPOLECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJTKUBATHCS B TpodeccuoHalbHOU cdepe;

— HCIIOJIb30BAaHUE DPA3IUYHBIX HCTOYHUKOB IS IMOJTYYEHUS XHUMHYECKOU
uH(pOpMalLlUK, YMEHUE OICHUTh €€ JOCTOBEPHOCThH ISl JOCTHUKEHHS XOPOILIUX
PE3yNIbTAaTOB B MPOQPECCHOHATBHOM cdepe;

* IpeAMETHBIX:



— c(OpPMHUPOBAHHOCTh TPEACTABICHUM O MECT€ XUMHUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpA; IOHUMaHUE POJIM XUMHUH B (DOPMUPOBAHUM Kpyro3opa u
(YHKITMOHATILHON TPAaMOTHOCTH YeJIOBEKA JJIs PEIICHUS TPAKTUUECKUX 3a]1a4;

— BJIaJICHUE OCHOBOIOJIATralOIMMMU XUMUYECKUMU TOHATUSIMHU, TCOPUIMHU,
3aKOHAMM U 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0Jb30BaHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKON;

— BJIQJCHUE OCHOBHBIMU METOJAMH HAY4YHOTO MO3HAHUS, HUCIOJIb3yEMbIMU
B XUMHH: HAOIIOJCHUEM, OMHCAaHUEM, W3MEPEHHEM, DKCIIEPUMEHTOM; YMEHUE
00pabaTpiBaTh, OOBACHITH PE3YIbTATHl IPOBEICHHBIX OMBITOB U JI€JIaTh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh IIPUMCHSTH METOJbI IIO3HAHHWS IIPU PEIICHUU
MPAaKTUYECKUX 3a]1a4;

— c(OpMHPOBAHHOCT, yYMEHHS JaBaTh KOJMYECTBEHHBIC OIICGHKH U
MIPOU3BOJIUTH PACUETHI 110 XUMUYECKUM (HOPMYJIaM U ypaBHEHHUSIM;

— BJAJCHUE TMpaBUIaMU TEXHUKU O€30MaCHOCTU TMPHU HCIOJIb30BaHUU
XAMHYECKHX BEIIECTB;

— c(hOpPMUPOBAHHOCTh COOCTBEHHOW TO3UIMM IO OTHOIICHUIO K
XUMUYECKON nH(pOpMaLIUU, MTOTYy4aeMOi U3 pa3HbIX HCTOYHUKOB.

B pamkax ocBoeHus y4dyeOHOW JUCHMIUIMHBI «XHUMHS» Yy CTYJICHTOB
cnenuanbHocT  21.02.13 T'eosornueckass CcbheMKa, TMOUCKM M pa3BelKa
MECTOPOXKACHUN TOJE3HBIX HCKOMAaeMbIX (OPMHUPYIOTCS CIEAyIOIre 00uue
KOMIIeTEeHIIUH:

Kon HaumeHoBaHue pe3yjibTaTa 00yuyeHUst
OK 1 [loHuMaTh CyIIHOCTP UM COLHMAIBHYIO 3HAYUMOCTh CBOCH Oymymiei
npodecCuu, MPOSBIISITh K HEH yCTOWYMBBIN HHTEPEC
OK 3 [IpuHuMaTh pelieHus B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYaLUSIX U HECTU

3a HUX OTBETCTBEHHOCTbD

OK 5 Hcnons3zoBath  WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIE  TEXHOJOTHMH B
npodeccHoHaABHOM 1eATEePHOCTH

OK 6 PaboTarh B KOJUIEKTHBE M KOMaHze, 3()p()eKTHBHO 0OLIAThCsA C KOJIEraMH,
PYKOBOJICTBOM, ITOTPEOUTEIIMHI

OK 7 Bparb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJIEHOB KOMAaHJbI
(TTOTYMHEHHBIX ), pE3yJIbTAT BHIMOIHEHNS 3aJaHUN

1.4. KousuvecTBO 4acoB Ha OCBOeHHe Ppadoyeil mNporpaMmbl y4eOHOI

AUCIHUNJIMHBI:

MaKCHMAaJIbHOM y4eOHO# Harpy3ku oOydarorierocst 117 gacos, B TOM 4HCIIE:
00s13aTeIbHON ayTMTOPHOM y4eOHOM Harpy3Ku o0ydaromnierocsi 78 4acos;
CaMOCTOSITENIbHOM paboThl 00yUaromierocs 29 4acos;

KoHCcysbTanuu 10 gacos.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem y4eOHOM TUCHMIIIMHBI U BUbI Y4e0HOI padoThl

Koncynbrannm

Bun yueoHoii pa6oThi Oovem
uacoe
MaxkcumasnbHasi yueOHas HArpy3ka (scero) 117
O0si3aTesibHAs ayIMTOPHAasA yueOHasi Harpy3ka (Bcero) 78
B TOM YHUCJIE:
Jab0paTopHbIe PaOOTHI 12
MPAKTUYECKHUE 3aHATHS 8
KOHTPOJIbHBIE paOOThI -
CamocrosiTesibHasi padoTa 00y4armerocs (Bcero) 29
B TOM YHCIJIE:
popaboTKa KOHCIIEKTOB JIEKITUI 5
peleHue 3aga4 3
JlomaniHie KOHTPOJIbHbIE PA0OTHI 4
paboTta ¢ yueOHOH, CrielIMaIbHOM, CIIPABOYHOM JIUTEPATYPOU U
ANIEKTPOHHBIMU pecypcamH Internet B ToM yucie: 17
- MOJITOTOBKA COOOIICHUH, pedepaToB 23
- COCTaBJIEHUE TAOJIMYHON KIacCU(PUKALIMN XUMUYECKHUX )
COEAMHEHUI
- COCTaBJIEHUE CJIOBaps TEPMUHOB
10

ITpomexxyTounas arrectanus B hopme AudgepeHIIUPOBAHHOIO 3a4eTa




2.2. TemaTu4yecKui IVIAH U coAepKaHue y4eOHoH aucuuniauabl XUMHUHNU

HanmeHoBaHue pa3aeioB U
TeM

Conep:xanue yueOHOr0 MaTepHaJia, JIabopaTopHble PadoThl H NPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHAS
padoTa 00y4YauuXxcst

0Oo0nem
JacoB

Yposensb
OCBOEHHSI

1

2

4

BBenenne.

BBenenne.

Hayunble MeToapl MO3HAaHUs BEHIECTB WM XHUMUYECKUX fABJIEeHUU. Ponb sKkcrnepuMeHTa W TEOPUH B XHMHH.
MopenupoBaHre XUMHYECKUX MPOLECCOB. 3HAUCHHE XUMHUM Tpu ocBoeHuu npodeccuit CIIO u cnenmanbHOCTEH
CITO Texamyeckoro npoduist mpodecCHOHAILHOTO 00pa30BaHMSL.

2

Paznen I. O6mas n
HeOpraHu4vecKast XuMust

62

Tema 1.1 OCHOBHBIE TTIOHSATHS 1
3aKOHBI XUMUU.

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

Copneprxanue yaeOHOTO MaTeprana

1 | OcHOBHBIE MOHATHS XUMMHU.

BemectBo. ATtoM. Monekyna. XuUMHUYECKHH dyieMeHT. AsutoTpornus. IIpocTele W CIIOXKHBIE BeEUIECTBA.
KauecTBeHHBI M KOJMYCCTBEHHBIA COCTaB BEIISCTB. XUMHYCCKHE 3HAKH U (Gopmyibl. OTHOCHUTEIbHBIC
aTOMHas U MoJieKyJsipHasi Mmacchl. KomyecTBo BemiecTsa.

2. | OcHOBHBIE 3aKOHBI XMMHH.

3aKk0H COXpaHEHHsI MACChI BEHIECTB. 3aKOH TIOCTOSIHCTBA COCTABA BEIIECTB MOJICKYJISIPHON CTPYKTYPBI. 3aKOH
ABorazipo u cieacTBus uX Hero. CTeXxuoMeTpus. 3aKOH COXPAHEHHS MacChl BEMIECTB. 3aKOH MOCTOSTHCTBA
COCTaBa BELIECTB MOJICKYIISIPHOM CTPYKTYpPbL. 3aKOH ABOTa/IPO H CIIEACTBHS U3 HETO.

3. | PacueTHble 3a1a4¥ Ha HAXOXKJCHUE OTHOCUTEIIBHON MOJIEKYJIIPHOM MacChl, OTIpEIeIEHUE MacCOBOH JTOJIH
XIMHWYECKHX 3JIEMEHTOB B CIIO’)KHOM BEIIIECTBE.

JlabopaTopHbie pabOTHI

HpaKTI/ILICCKI/Ie 3aHATHUA

KonTtposbHbIe paboThI

CamocrosiTenbHas paboTa 00yJaromuXCst

PaboTa ¢ yuebHOH U criennaabHON JIUTEPaTypPOH, JIEKTPOHHBIMH pecypcamu Internet mo HaImMCaHUIO COOOIIEHUH-
14..

CocTtaBneHne CIIOBapsi TEPMHUHOB 110 pa3gen-1u.

Tema 1.2. [lepuoguueckuii
3aKOH U TIEPUOUYECKAS
cuctema /.M. MeHnneneeBa u
CTPOCHHUE aToOMa.

OK 1, OK 3, OK 5,
OK 6.

Cojaepxanue yueOHOTro MaTepuaia

1 | Mepuopnueckuii 3axou JI. U. Menneneena.

Otkpeitue . . Menneneesim [lepuomuueckoro 3akoHa. [lepuoamyeckuii 3akoH B (opmynuposke [. U.
Menneneesa. llepuoanueckass  TabiMia  XUMHYECKUX  DJIEMEHTOB —  rpaduyeckoe  OTOOpakeHue
nepuoaudeckoro 3akoHa. CTpyKTypa NepHOIUYECKON TaONHIBL: TMepuoisl (Majble W OONBIIHE), TPYIIIBI
(rmaBHas ¥ MOOOYHA).

2 | Crpoenne atoma u Ilepnognueckuii 3axon 1. . Mengeeena.

ATOoM — ciioxHas Jactuna. Sapo (MpOTOHBI W HEWTPOHBI) M AJIEKTpOHHAs obosouka. M3oromsl. CTpoeHue
9JIEKTPOHHBIX 00osouek aroMoB ull01 anemeHTOB MaybIX 1epHo10B. OCOOEHHOCTH CTPOCHHMS IJIEKTPOHHBIX
000JI109€K aTOMOB 3JIEMEHTOB OOJIBIIMX MEPHOIOB (TIEPEeXOTHBIX eMeHTOoB). [lonaTue 06 opOuransx. s-, p- u
d-opOurtanm. OJNEKTpOHHBIC KOHPUTYypallMd aTOMOB XHMHYECKHX OJJeMeHTOB. CTpoeHHWe aToMa |
nepuouueckuii 3akoH J.M.Menneneesa. CoBpeMenHast hopmynupoBka [leproanyeckoro 3aKoHa.

3 | 3nauenue [epuomudeckoro 3akoHa u IleprogMUecKOl CHCTEMBI XUMHYECKUX dneMenToB J. . Menneneesa
JUISL pa3BUTHS HAYKU U IIOHUMAHUSI XUMUYECKON KapTUHBI MUpA.

JlaGopatopHbie paboThI

[IpakTrueckue 3aHsATUS




KoHTponbHbIe paboThI

CamocrosiTenpHas paboTa 00yJaromuXCst
IIpopaboTka KOHCIIEKTA JCKI[HMiA: COCTABICHUE IUTAHA XapaKTEPUCTUKU XUMHUYECKOTO JIEMEHTA 10 TTOJI0KEHUIO €T
B niepuoanueckoit cucreme JI.M.Menpeneesa.

Tema 1.3. CtpoeHue BeniecTna.

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

Conepxanue yueOHOTro Marepuajia

1 | CtpoeHue BelecTBa. Buabl XuMuueckoi cBsizH.

Honnasi xumuyeckasi cBsi3b. KaTHoHbI, MX 00pa3oBaHHE M3 aTOMOB B pe3ysbTaTe MpOLEcca OKUCIICHUS.
AHMOHBI, X 00pa30BaHUE U3 aTOMOB B Pe3yJIbTaTe MPOLECca BOCCTAHOBIEHHS. FIOHHasK CBSI3b KaK CBS3b MEXKIY
KaTHOHaMH M aHMOHAMH 3a CYET JJIEKTPOCTaTHYECKOro NpuTsDKeHMs. Kiaccnukanmss MOHOB: MO COCTaBy,
3HAKy 3apsa/a, HaTHIHIO

rugpaTHo  oOonouku. MoHHbIE KpucTammudeckue pemeTkd. CBOWCTBa BEIIECTB C HMOHHBIM THIIOM
KpPUCTAJUIMYECKON PELIETKH.

KoBajieHTHasi XuMH4ecKasi cBf3b. MexaHM3M 00pa3oBaHHsS KOBAJCHTHOW CBs3M (OOMEHHBIH W JOHOPHO-
aKIENTOPHBIN). OJEKTPOOTPHLATEIbHOCTh. KOBaJeHTHBIE NONApHAs M HEMoJsipHas CBsi3u. KpaTHOCTh
KOBAJICHTHOH CBsi3M. MoOeKyJsipHblE W aTOMHBIE KpHCTaJulndeckhe pemeTkd. CBOHCTBa BEHIECTB ¢
MOJICKYJIAPHBIMU 1 aTOMHBIMU KPUCTAJVIMYCCKUMU PCUHICTKaMU.

Metajumndeckasi ¢Bf3b. MeTaminueckass KpUCTalJIMUecKas pelleTka U MeTalsIMuecKass XUMHUYECKasl CBS3b.
Du3nuecKkue cBoiicTBa METAJLIOB.

2 | ArperaTHble COCTOSIHUSI BEIIECTB U BOJOPOIHAS CB3b.
TBepnoe, sxunKoe U ra3o00pazHoe cOCTOSHUS BelecTB. [lepexo BemecTBa U3 0JJHOrO arperaTHOr0 COCTOSIHUS
B Apyroe. BonoposaHas cBsi3b.

3 | Yucrble BemecrBa W cMecH. IIoHATHE O CMecH BeleCTB. 1 OMOreHHble M rereporeHnbie cmecu. Cocras
cMecel: 00beMHasi 1 MaccoBasi TOJM KOMIOHEHTOB CMECH, MacCOBas AOJISI IPUMECEH.

JlucnepcHble cuctembl. [loHsTHe o aucnepcHod cucteme. JlucrepcHas (aza W TUCTIEPCHOHHAS Cpeja.
Krnaccudukarnms nucnepcHpIx cucteM. [IoHITHE 0 KOJUTOMIHBIX CHCTEMaX.

JlaGopatopHbie paboThI
O3HaKOMJICHHE CO CBOWCTBAMH JIMCIEPCHBIX CUCTEM.

IIpakTraeckue 3aHsATHS

KonTposbHbIe paboThI

CamocrosiTenbHas padoTa 00y4arouxcst
Pabora ¢ yueOHOH U cnelaabpHOM JINTepaTypoOH, SIEKTPOHHBIME pecypcamu Internet mo Hamucanuoo pedepara.

Tema 1.4. Boga. PactBopbl.
Teopust JIEeKTPOTUTHYECKOM
JHCCOIMAlINH.

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

Cojaepxkanue yueOHOTo MaTepuaia

1 | Boma. PacrBopbl. PacrBopenme. Boma kak pactBopurens. PacTBopuMocTh BemiecTB. HachieHHbIE,
HEHACBIIICHHBIE, MEPECHIICHHbIE PAaCTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, XMIKOCTEH U TBEPIBIX
BEILECTB OT Pa3IUYHbIX (haKTOPOB.

MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.

2 | DAeKTPOJMTHYECKAS JUCCOUMAMS. DIEKTPOIUTEI K HEIEKTPOIMTHI. DIEKTPOIUTAIECKAS TACCOIUALIHSL.
MexaHU3MBI IIEKTPOIIMTHYECKON TUCCOMAIIAN JJIS BEIIECTB C PAa3IHYHBIMU TUIIAMH XUMHAYIECKOH CBSI3H.
I'uapatupoBaHHbBIe U HETHIPATUPOBAHHBIE HOHBL. CTEIEHB dNEKTPONUTHIECKON arcconuanyi. CHIbHBIE H
cia0ble 37IeKTPOIUTE. OCHOBHBIE TIOJI0KEHUS TEOPUH FMEKTPOIUTHIECKOH Muccormanni. KucioTsl,
OCHOBAHUS M COJIM KaK JICKTPOIUTEI.

JlabopatopHbie pabOThHI

HpaKTI/ILICCKI/Ie 3aHATHUA
HpI/II‘OTOBHGHI/Ie PacTBOPOB SaﬂaHHOﬁ KOHICHTpAalun

KoHTponbHbIe paboThHI




CamocrosiTenpHas paboTa 00yJaromuXCst
ITpopaboTka KOHCIIEKTA JIEKIHii: COCTABJIEHHE OMOPHOIO KOHCIEKTA -2 .
BrimosiHeHne nomManHeld KOHTPOJIBHON paboThl — 24.

Tema 1.5. Knaccudukarst
HEOPTraHUYECKUX COCUHEHUN U
HX CBOMCTBA

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

Conepxanue yueOHOTro Marepuajia

1 | Knaccupukauusi HeOpraHmyeckKux coeJMHeHu .

Kucaorsl u ux cBoiicrBa. KHCIOTBI Kak 3JEKTPOJHUTHI, WX KiIacCH(UKANMS TO Pa3IUYHBIM TpPHU3HAKAM.
XWMHUYECKHe CBOWMCTBA KHCIOT B CBET€ TEOPHH JJICKTPOIUTHYECKOH mucconmanuu. OcoOeHHOCTH
B3aMMOJICHCTBUS KOHIICHTPUPOBAHHON CEpPHONH W a30THOW KHCIOT ¢ MeTauiaMd. OCHOBHBIE CITOCOOBI
TTOTyYSHUS KACIOTHI.

OcHoBaHus U uXx cBoiicrBa. OCHOBaHMS KaK DJIEKTPOJUTHI, UX KIacCH(UKAINA 1O PA3IMYHBIM IPHU3HAKAM.
XUMHUYECKUE CBOMCTBA OCHOBAHMHW B CBETE TEOPUHU JJIEKTPOJIUTUYECKOW aucconuauuu. Pasnoxenue
HEPaCTBOPHUMBIX B BOJIC OCHOBaHMN. OCHOBHBIC CIIOCOOBI MOJTYYCHUSI OCHOBAHUH.

Oxcuasl m ux cBoiictBa. ConeoOpasyromue u HecoieoOpasyoomme okcuabl. OCHOBHBIC, aM(OTepHBIE H
KHCJIOTHBIC OKCHJIBI. 3aBUCHMOCTH XapaKTepa OKCHIAa OT CTEINCHH OKHCJICHHUS 00pa3ylero ero MeTajuia.
Xumuyeckue cBoiicTBa okcuaoB. [loyueHne okcuaos.

2 | Coau u ux cBoiicrBa. Comu Kak 31eKTpoanThl. COJM CpeIHUE, KUCTIbIE U OCHOBHBIE.
XUMHUUYECKUE CBOICTBA COJICH B CBETE TCOPUH IICKTPOTUTHICCKON auccoranui. Croco0bl OTY4YEeHUs COJCH.
T'uaposaus coJeii.

JlaGopatopHbIe paboThI
CBolicTBa KHCJIOT M OCHOBaHUIA.
HcnblTanue pacTBOPOB KUCIOT MHAMKAaTOpaM U. B3auMopelcTBHe KUCIOT C MeTaJIaMM, OKCHUAAMU METAJOB, C
OCHOBaHUSAMHU U ¢ coyisiMu.CBoMCTBa TIenodeid. VcnbITanue pacTBOPOB MIENOYeH WHANKATOpaMu. B3aumoseicTBrie
mesouei ¢ coyiiMu. PasznoskeHue HepacTBOPUMBIX OCHOBaHUH.
CpoiicTBa coJjeii. I'maponns coseii.
B3aumogaeiicTBue cojei ¢ MeTaJIaMu, Apyr ¢ Apyrom. ['maponus cosneil pa3Iu4HOro TUMA.

HpaKTI/ILICCKI/Ie 3aHATHUA

KoHTponbHbBIE paboThI

CamocrosiTenpHas paboTa 00yJaromnuXCst
IIpopaboTka KOHCHEKTA JICKIUIl: COCTABICHUEC CXEM TICHETUYCCKUX CBS3CH MEXKIYy OCHOBHBIMH KJIaCCaMH
HEOpPraHUYECKUX COECIUHEHUI -1 4.
Pabora ¢ yueOHOW W CHCHMANTBHON JUTEPATypOi, JIIEKTPOHHBIMH pecypcamu Internet mo HamUCAHUIO
pedepara - 24.

Tema 1.6. Xumuueckue
peaxiuu

OK 1,0K 3,0K5,
OK 6, OK 7

Conepxanue yueOHOTro Marepuajia

1 Knaccmbmcauml XHUMHYIECCKHX peakum“l. PeaKIlI/II/I COCAMHCHUSA, PAa3JIOKCHUA, 3aMCUICHUS, obmeHa.
Karanmutuueckue pcakuuu. O6paTI/IMLI€ u HeO6paTI/IMLI€ peakuunu. T'oMmorennsie u TE€TCPOIrCHHBIC PCaKIUH.
3K30TepMI/I‘-IeCKI/Ie 1 SGHAOTCPMHUYCCKUEC PCAKIIUU. Tennosoit 3(1)(1)6KT XUMHYCCKUX peaKHHﬁ. TepMOXI/IMI/I‘IeCKI/Ie
YpaBHCHUA.

OKHCINTEILHO-BOCCTAHOBHTEJIbHBIE PeaKkIun. Crenedb okuciacHus. OKUCIHTENIh W BOCCTAHOBJICHUE.
Boccranosurens n okuciaenue. Meton DJICKTPOHHOT'O Oayanca JJIs1 COCTaBJICHUA ypaBHeHI/Iﬁ OKHCIHUTECIIBHO-
BOCCTAHOBHUTCJIBHBIX pCaKHHﬁ.

2 | CkopocTh XMMHYECKHX peakuuii. [IoHATHE O CKOPOCTH XMMHYECKHMX PEaKIMi. 3aBHCHMOCTH CKOPOCTH
XMUMHUYECKHX PEaKUuil OT pasiuuHbiX (DAKTOPOB: MPHUPOABI PEardpyrOIlUX BEIIECTB, MX KOHIEHTpAIWH,
TEeMIIEpaTyphbl, MIOBEPXHOCTH CONPUKOCHOBEHHS U UCIIOJIb30BAHUS KATAIN3aTOPOB.

OopaTuMocTh XUMHUYECKUX peakiuii. OOpaTuMble U HEOOpPATUMBIE PEaKIUUA. XUMHUYECKOE PaBHOBECHE U
CHOCOOBI €T0 CMEIICHUSL.

JlaboparopHbie pabOTHI
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Peakmum, naymue ¢ 00pa3oBaHHEM OcajKa, Ta3a WIH BOJBL.
3aBHCHMOCTh CKOPOCTH XHMHUYECKHUX PEAKIMHA OT Pa3IHIHBIX (PaKTOPOB.

IIpakTraeckue 3aHsATHS

KonTtposbHbIe paboThI

CamocTosrtensHas padoTa 00yJaromuxcs 2
PaborTa ¢ y4. U Chell. JIMTepaTypo, SJCKTPOHHBIMH pecypcamu Internet mo Hanmucanuio pedepara-24.
Conepxanue yueOHOTo Marepuajia 4
Tewma 1.7.Meraiust u 1 | Meramasl. OcobeHHOCTH CTPOEHHUS ATOMOB U KpucTawios. dusndeckue cBoicTa Metamwios. Knaccudukanus
HEMETaJLIBL. METAJIOB 110 Pa3IMYHBIM MPU3HAKaM. XUMHYECCKHE CBOWCTBA METAIUIOB. DICKTPOXUMHUUCCKU Psi] alpsKCHUH
OK 1, OK 3, OK 5, MetaiuioB. Merautorepmust.  OOmme  cnocoObl  HONydYeHHsT MeTauioB. [IOHATHE O MeTaJuTypruu.
OK 6, OK 7. IMupomeTammyprus, THAPOMETAIULYPIHsl U 3JeKTpoMeTannyprusi. CriiaBsl UepHbIE U IIBETHEIE.
2 | Hemeramibl. OCOGEHHOCTH CTPOEHUS aTOMOB. HeMmeTaluibl — MpOCThIE BEIECTBA. 3aBHCUMOCTH CBOMCTB
TaJIOTEHOB OT MX TOJIOXKEHUSI B NMEPUOANIECKON crucTeme. OKHCINTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMETAJJIOB B 3aBUCHMOCTH OT UX TOJIOXKCHUS B PAMY 3IEKTPOOTPUIIATEIHHOCTH.
JlaGopatopHbie paboThI -
[IpakTudeckue 3aHATHI 4
[Tomyuenne, cobupanue n paclio3HaBaHNE Ta30B.
Pemenre SKCIepHIMEHTAIBHBIX 33/1a4.
KoHTtponbHbIe pabOThHI -
CamocTostensHas paboTa 00yJaromuxcs 2
Pabora ¢ y4eOHOW W cHenuambHOW JUTEPATypOd M SJICKTPOHHBIMH pecypcaMH Internet Mo HaIMCAaHUIO
pedepara.-24.
Pazpen II. Oprannyeckast 44
XHMHS
Conepxanue yueOHOTro Marepuajia
Tema 2.1. OcHoBuble monsTust | 1 | Tlpeamer opranmdeckoii Xumun. [IpUposHBIE, HCKYCCTBEHHBIE U CHHTETUYECKHE OPIaHMYECKHE BEIIECTBA. 4
OpPraHUYECKO XUMUU U TEOPUS CpaBHEHUE OpPraHMYECKUX BEIIECTB C HEOPraHWYEeCKUMU. BaneHTHOCTh. XUMHYECKOE CTPOEHUE KaK MOPSI0K
CTPOEHHUSI OPraHUUECKUX COEJMHEHUS aTOMOB B MOJIEKYJIBI [10 BaJIEHTHOCTH.
COCIMHEHUN Teopuss cTpoeHust opranmveckux coenuHeHuii A. M. ByriaepoBa. OcHOBHbIE NOJOXKEHUS TEOPUU
XMMHUUYECKOT0 crpoenus. M3omepus u m3omepsl. Xumuueckue GOpMysbl U MOJAEIN MOJIEKYJ B OPraHMYeCKOH
OK 6, OK 7 2 | Knaccupukanus opraHmdeckux BemecrB. Knaccupukaiys BEIECTB M0 CTPOSHUIO YIIIEPOJHOTO CKENETa U
HaJM4yMio QyHKIMOHAJIBHBIX rpymi. ['omonoru u romonorus. Hayana Homenkiarypst [UPAC.
Knaccupukanusi peakuuii B opraHmyeckoii xumuu. Peakmum mnpucoeauHenusi (THIPUPOBAHUS,
raJOreHUPOBaHMsA, THAPOTAJIOTCHUPOBAHMS, THApaTanuy). Peaknuum oTmieruieHWs — (JETHAPUPOBAHUS,
JETHIPOraJIOTeHUPOBAHUS, AeTuAparanuu). Peakim 3amenienust. Peakuun n3omepusanuu.
JlaboparopHbie pabOTHI -
IIpakTraeckue 3aHsATHS -
KoHTposbHEIE paboThI -
CamocrositesnpHas paboTa 00y4arommxcs 1
CocrasiieHne c10Bapsi TEPMHHOB O pasaeny -14.
Cojaepxanue yueOHOTo MaTepuaia
Tema 2.2. YraeBogopozs! u ux 1 | AnkaHbl. AJKaHbl: TOMOJIOTUYECKUH PSifl, ©30MEPUS 1 HOMEHKIIATYPA AIKAHOB. XUMUUYECKUE CBOMCTBA 8
HOPUPOAHBIE UCTOYHUKU aNKaHOB (METaHa, dTaHa): TOPEHHe, 3aMellleHNe, Pa3IoKEHNE, leruapupoBanye. [IpuMeHenne ankaHoB Ha
OCHOBE CBOICTB.
2. | HenpeneabHble YII1eBOTOPOLIL.
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OK 1, 0K 3,0K>5,
OK 6

AJIKeHBI. OTWIEH, €ro TmodydeHue (IeTHAPUPOBAHWEM JTaHa, JETOJUMEpH3AIMed IOJIMATUIICHA).
T'omonornueckuit psin, M30Mepus, HOMEHKJIATypa ajKEHOB. XHMHUYECKHE CBOWCTBA J3TUJIEHA: TOpEHUE,
KaueCTBEHHBIE peaknuu (oOeciBeurBaHWEe OPOMHON BOJBI M pacTBOpa IMEpMaHTaHaTa Kallvs), THApaTaIus,
nonuMepuszanus. [I[puMeHeHne 3TUIeHaHa OCHOBE CBOMCTB.

Jduensl u kayuyku. I[loHATHE O AWEHAaX KakK yTIIEBOJOPOAAX C IABYMS ABOMHBIMH CBS3sSMH. CONpsOKEHHBIC
IMEeHBl. XUMITYeCKUe CBoiicTBa OyTaauena-1,3 u m3omnpena: odecuBedrBaHne OPOMHON BOJIBI M IIOJIMMEPU3AITUSL
B Kayuyku. HaTypanbHbIil U CHHTEeTHYCCKHE Kaydyyku. Pe3una.

AnxuHBL AnetwieH. XUMHUYCCKUE CBOMCTBa aleTHIICHA: TOpPeHUE, OOCCIIBCUMBAHME OPOMHOW BOJIBI,
MPUCOCTUHCHUH XJIOPOBOJIOPOIa U rujparanus. [IpuMeHeHre alleTUiIeHa Ha OCHOBE CBOWCTB. MexkiaccoBast
WU30MEpPHsI C aJTKAHCHAMH.

3. | Apennl. bBenzon. Xumuueckue CBOWCTBa OeH30Ia: TOPEHHE, PEAKIMH 3aMelleHus (TaJoreHUpOBAHUE,
HuTpoBaHue). [IpumeneHne OeH301a Ha OCHOBE CBOKWCTB.
4. | IlpupoaHbIe HCTOYHUKH YIIIEBOAOPOAOB. [IpupoIHEIii ra3: coCTaB, IPUMEHEHHE B KAYECTBE TOILIUBA.

Hedtb. CocTas n nepepabotka Hedru. Ileperonka Hedtu. HedrenpoayKkThl.

JlaboparopHbie pabOTHI

HpaKTI/ILICCKI/Ie 3aHATHUA

KonTtposbHbIe paboThI

CamocTosTenpHas paboTa 00yJaroInuXCst

Pemenne 3a1a4 n ynpaXHEHUH 110 COCTABICHUIO ()OPMYIT aJKaHOB — 1 4.

Pemenne pacuéTHbIxX 3agau- 24.

Pabora ¢ y4eOHO# 1 crielMalIbHOM JINTEPaTypoOil, SJIeKTPOHHBIMHU pecypcamu Internet mo Hanucanuio pedepara - 24.

2.3. Kucnopozacoaep:xaiue
OpraHUYeCKUe COEMHEHHUS

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

Conepxanue yueOHOTro Marepuajia

1

Couprel [lonydenue 3TaHoNIa OPOKEHUEM IIIFOKO3bI U THApATAlUCH dTHiCHA. [ MAPOKCUIIBHAS TPyIIa Kak
¢yakuuonanbHas. [loHSATHE O TpPEACTIbHBIX OIHOATOMHBIX CIHPTaX. XUMHYCCKHE CBOWCTBA OSTAHOJNA:
B3aUMOJICHCTBHE C HATPHEM, 00Pa30BaHKE MPOCTHIX U CIOKHBIX d3QHUPOB, OKUCICHHE B albaeruy. [IpuMeHeHue
9TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS AJIsl OpraHu3Ma YeIoBeKa U MPeAynpeKIeHHE.
I'uuepun kak npeicTaBUTENb MHOTOATOMHBIX cUpPTOB. KauecTBeHHas peaklys Ha MHOIOATOMHBIE CIIUPTEHIL.
IIpumenenue riauuepuHa.

®enon. Pusnyeckue W XHUMHYECKHE CBOWCTBA (heHoNa. B3anmMHOEe BIMSHHE aTOMOB B MOJIeKyJe (eHosa:
B3aMIMOJICHCTBHUE C THIPOKCHUIOM HATPHUS M a30THOM KUCJIOTON. [IpuMeHenne ¢peHoia Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonsTHe 00 ampaerumax. AnpaerngHas rpymnmna kKak (QyHKnuoHambHas.DopMaibIerua U ero
CBOWCTBA: OKHCIIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOMNH criupT. [lomyuenue
aNbJETHIOB OKUCIEHHEM COOTBETCTBYIOIINX CHUPTOB. [IpuMenenue Gopmanpaernaa Ha OCHOBE €TO CBOWCTB.
KapGOonoBble kucja0ThI. [ToHATHE 0 KapOOHOBBIX KHCIOTaX. KapOOoKcwiibHAs TpyIa Kak (yHKIIHOHAIhHAS.
T'oMonormaeckuil psii mpenenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydeHme KapOOHOBBIX KHCIOT
OKHCIICHHEM aJIbJICTHIOB. XUMHYCCKHE CBOWCTBA YKCYCHOW KHCIJIOTHI: OOIIME CBOWCTBA C MHHEPAIHHBIMHU
KHCJIOTAMU U peakius 3tepudukanuy. [IpuMeHeHne yKCyCHOW KUCIOTH Ha OCHOBE CBOWCTB. BrhIciine skupHbIe
KHCJIOTBIHA MTPUMEPE TATbMUTHHOBOMN M CTCAPHHOBO.

Caoxnblie 3¢upbl u KAPBL [lonydeHne CIOXKHBIX 3QUPOB peakiued dtepuduranuu. CloXHBIE dPUPHI B
NpUpoZie, UX 3Ha4YcHUE. [I[pUMEHEHUE CIOXKHBIX 3(UPOB HAa OCHOBE CBOWCTB. JKHpPBI Kak CJIOXKHBIC 3(UPEL.
Knaccudukanus xupoB. XUMHUYCCKHUE CBONCTBA JKHUPOB: THIPOJIU3 M THAPUPOBAHUC IHKHUJIKUX IKUPOB.
TIpumeneHue >xMpoOB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTiieBoabl, UX KIACCUPHUKALU: MOHOCaXapuIsl (TIOK03a, QPyKTO3a), AUcaxapubl (caxapo3a) u
rmonmucaxapuapl  (KpaxMal W IeJUIoNio3a). [ JIFOKo3a — BEMIeCTBO C JABOMCTBEHHOW (yHKIHMEH —
ANBJETHAOCTIHPT. XUMHUYECKHE CBOWCTBA TIIOKO3BI: OKHCICHHWE B TIIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBICHHE B
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copburt, crimproBoe OpokeHue. [IpuMeHeHne TIIIOKO3BI HA OCHOBE CBOMCTB. 3HA4UCHHE YTIIEBOJIOB B JKHUBOI
OpUPOAEC W OKU3HHM dYelloBeKa. [loHATHE O peaknusax TONWKOHACHCAIMM MW THUAPONM3a Ha TpUMeEpe
B3aMMOTIPEBPAIICHHII: TIIFOK03a <> TOJINCaXapu.

JlaGopatopHbie paboThI 2
XUMHYECKHE CBOMCTBA CITUPTOB M YKCYCHOW KUCIIOTBHI.
CBoiicTBa )XUPOB U YIiIeBo0B. ([l0ka3aTenbCTBO HENMPEIENEHOTO XapaKkTepa )KUAKOTO KHPA.
B3anmogeiicTBue rioko3bl U caxapossl ¢ ruapokcuaoM menu (11). KauectBenHas peakiyst Ha Kpaxmadl.)
[IpakTHyeckue 3aHsATHS -
KoHTposbHEIE paboThI -
CamocrosiTenpHas paboTa 00yJaromuXCst 4
CocraiieHre TaOIMYHON Ki1acCU()UKALIMY OPraHUYECKUX COSAMHEHU — 24.
Pabora ¢ yueOHOI 1 criennallbHOM JIMTepaTypo M 3JIEKTPOHHBIMU pecypcamu Internet rmo nmoaroroske pedepara 24.
2..4. AzoTcozepxamue Copnepxanue yaeOHOTO MaTepraia 4
OpraHMYECKUE COCJTUHEHHUS. 1 | Amunsbl Ilonarue 06 amuHax. AnudaTHuecKkhe aMUHBI, MX KIacCU(DUKALMS ¥ HOMEHKIATYpa. AHWIMH Kak
IMomumeps! opranmdeckoe ocHoBaHue. [lomydenue anmmHa n3 HUTpoOeH3o0ma. [IpuMeHeHne annIHa Ha OCHOBE CBOMCTB.
AMHMHOKHCIOTBL. AMHHOKHCIOTBI Kak am@oTepHble IU(YHKIMOHAJIbHBIE OpPraHHMYECKHE COCJAWHEHUS.
.OK 1, OK 3,0K 4, OK 5, XUMHYECKHEe CBOWCTBA aMMHOKHCIIOT: B3aUMOJICHCTBHUE C IEJI0OYaMH, KHCIOTaMH M APYT ¢ APYroM (peakiys
OK 6, OK 7 nonukoHaeHcauun). [lentuanas cBs3p v nonmunentuasl. [IpuMeHeHHe aMUHOKHUCIIOT HAa OCHOBE CBOMCTB.
2 | Beakn. Ilepsuunas, BTOPUYHAs, TPETHUHAS CTPYKTYpbl OenKoB. XUMHYECKHE CBONCTBA OENKOB: TOpEHUE,
JIeHaTypalus, THAPOJIN3, IBETHBIC peakuuy. brosornyeckne GpyHKINM OEIKOB.
IMosmmepsbl. benku u monucaxapupl Kak OMOIIOIAMEPHI.
IlnacTmacesl. [lonyyeHne NoaMMeEpPoOB peakuuel NOJUMEPHU3AlMK U MOJIMKOHIEHCAMU. TepMOIUIacTUIHbIE 1
TepMOpeaKkTHBHEIE IIacTMacchl. [IpeacraBuTeny miacTMacc.
BoJiokHa, ux kaaccuukanus. [loryuerne BogokoH. OTAETBHBIE IPEICTABUTENA XUMHUIECKAX BOJIOKOH.
JlaGopatopHbie paboThI 2
H3yueHne CBOWCTB OCIKOB
IIpaxkTryeckue 3aHATUS 2
Pemenne skcnepruMeHTaIbHBIX 337a49 Ha HACHTH(PHUKAINIO OPTAaHUIECKUX COCTMHEHUH.
Pacno3naBanue miacTMace ¥ BOJOKOH.
KonTtponbHbIe paboThI -
CamocrosiTenpHas paboTa 00yJaroInuXCst 2
BrimosiHeHUe ToMamHe KOHTPOJIBHON paboThl — 2 4.
Hrorosoe 3ansitue. JAuddepeHIupoBaHHbII 3a4€T 2
KouncyabTanuu 10
Bcero: 117

J1is XapaKTepUCTHKH YPOBHSI OCBOCHUS YIEOHOTO MaTepHala UCTIONB3YIOTCS CIEAYIONINE 0003HAUCHMS:

1 — 03HaKOMUTEIIbHBIH (Y3HaBaHUE PaHEE U3YUCHHBIX O0BEKTOB, CBOMCTB);

2 — penpOAYKTUBHEIH (BBITIOIHEHUE ICATEIBHOCTH 10 00pa3ily, MHCTPYKIIMU WIH TIOJT PYKOBOJCTBOM);

3 — MPOAYKTUBHBIH (TUTAHUPOBAHHUE M CAMOCTOSITEIILHOE BBITIOIHEHHE JICATEILHOCTH, pEllIeHIe MPOOIeMHBIX 3a71a4).
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XAPAKTEPUCTHUKA OCHOBHBIX BUJ0OB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Copnep:xxanue o0y4eHHs

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSIT€ILHOCTH CTYIeHTOB (HA YPOBHE
YueOHBbIX AelicTBUIA)

Baxkueiimme
XHUMHYECKHE MOHATHSA

VYMeHHe faBaTh ONpEACIEHHE M ONEpUPOBATH  CIICAYIONMMHU
XUMAYECKMMHU TOHATUSMH: BEUIECTBO, XMMUYECKHI AJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHTEJIBHBIC aTOMHAsl U MOJICKYJISIpHAs Macchbl, HOH,
AJUTOTPOTIHA, U30TOTIHI, XUMHUYeCKast CBSI3b,
ANIEKTPOOTPHULATEILHOCT, BAJICHTHOCTh, CTENICHb OKUCIICHHS, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIH 00BeM ra3000pa3HBIX BEIECTB,
BEIIECTBA  MOJIEKYJISIPHOTO M  HEMOJIEKYJSIPHOTO  CTPOCHHS,
pacTBOpBI, 3JEKTPOIUT U  HEDJICKTPOJUT, DICKTPOIUTHUECKAS
IMCCOIMANUs, OKHUCIUTEIb ¥ BOCCTAHOBHUTENb, OKHCICHHE W
BOCCTAQHOBJICHHE,  TEIIOBOM  A(QQEeKT  peakuud, CKOPOCTh
XMMHYECKOH  pEaKlIWH, KaTalu3, XHMHYECKOEe paBHOBECHE,
YIJIEpOOHBIA  CKeNleT, (YHKIMOHANbHAs Tpylma, H30Mepus,
TOMOJIOTHUSI

OCHOBHBIE 3aKOHBI
XUMHH

@opMyNnHpOBaHUE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB U
IIOCTOSSHCTBA  COCTaBa  BEIISCTB. YcraHoBka ~ NPUYMHHO-
CJICICTBEHHOM CBSI3M MEXKIY COJEp)KaHUEM OTHUX 3aKOHOB U
HallMCaHHEM XHUMHUYECKUX (OpMyaT W YypaBHEHHMHA. YCTaHOBKa
SBOJIIOLIMOHHOM  CYILIHOCTH  MEHJEJIEEBCKOM M COBPEMEHHOM
dbopmynupoBok mnepuoamueckoro 3akoHa JI. WM. Menneneena.
OObsicHeHrEe (PU3MYECKOTO CMBICIIAa CHMBOJIHKH TEPHOIUYECKON
Tabauiel xuMudeckux snemeHtoB J[. M. MenneneeBa (HomepoB
3J€MEHTa, epUoja, IPYyMIbl) U YCTAHOBKA MPUUMHHO-CIICCTBEHHON
CBSI3U MEXIY CTPOCHUEM aToMa U 3aKOHOMEPHOCTSIMH W3MEHEHMS
CBOWCTB JJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B MEPHOJAX U
rpymnmax.

XapakTepucTuKa 3JIEMEHTOB MAbIX U OOJNBIIMX IMEPHOJOB MO HUX
nojoxxeHuto B [lepuoanueckoii cucreme /. . Menpaeneena

OcHoBHbIE TeopuHn
XHUMHHU

YcraHoBka 3aBHCUMOCTH  CBOWCTB XMMHUYECKUMX BELIECTB OT
CTPOCHHSI aTOMOB OOpa3yOIIUX WX XUMHYECKHX 3JIEMEHTOB.
XapakTepUCTUKa BaXKHEMIIMX TUIOB XUMHUYECKMX CBSA3€H H
OTHOCUTENBHOCTH 3TOi THUHojgoruu. OObSICHEHHE 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT HMX COCTaBa M CTPOCHUS KPUCTALUIMYECKUX
pemietok.  POpMYyJIHpPOBKA  OCHOBHBIX  TOJIOKEHHH  TEOpUHU
BJIEKTPOJIUTUYECKON JUCCOLMALMU U XapPAKTEPUCTHKA B CBETE 3TOU
TEOPUHU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHWYECKHX COEIMHEHMM.
@OopMyNIHMpOBKa OCHOBHBIX IIOJIOKCHUM TEOPUM XHMHYECKOTO
CTPOEHHsI OPTaHMYECKUX COCIUHEHUW W XapaKTEPUCTHKA B CBETE
9TOM  TEOpPUM CBOWCTB OCHOBHBIX  KJIAaCCOB  OpPraHUYECKUX
COCTUHEHUN

Ba:kHeiinue BenecTBa
U MaTepHuaJibl

XapakTepUCTUKa COCTaBa, CTPOCHMS, CBOWCTB, IIOJYyYEHUS H
npuMeHeHusi BakHenmux MetamioB (IA u Il A rpymnm, amomMuHus,
&Kene3a, a B ECTECTBEHHO-HAyyHOM TNpoduie U HEKOTOpHIX d-
AJIEMEHTOB) ¥ UX COCAUHEHUN. XapaKTEPUCTHKA COCTaBa, CTPOCHUS,
CBOMCTB, MOJIyYE€HUsI U IPUMEHEHUs BakHeHMX HemetamuioB (VIII
A, VIIA, VIA rpynm, a takke asora u (dochopa, yriepoma u
KpEMHHUs, BOJOpPO/a) U UX COEIMHEHUHN. XapaKTEepUCTUKA COCTaBa,
CTPOCHMSI, CBOWCTB, MOJIy4EHUS U IPUMEHEHHS BaXKHEUIINX KJIACCOB
YIJI€BOAOPOAOB (AJKAHOB, IMKJIOAJIKAHOB, QJIKEHOB, AJKHHOB,
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apeHoOB) U UX HambOoJee 3HaYMMbIX B HAPOJHOXO3HCTBEHHOM ILJIaHE
IpeiCcTaBUTENEeH. AHaJOTMYHAas  XapaKTEepUCTHUKAa  BaKHEHMIIMX
IPEJCTaBUTENIE JApPYrUX KIACCOB OPraHMYECKUX COEAMHEHUIl:
METaHOJIa U 3TaHOJa, CIOXKHBIX 3(PUPOB, KUPOB, MBUI, aJbACTHJIOB
(bopmanmpmernioB W areTaibAeTuia), KETOHOB  (aleToHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIIOTBI, IJIsi €CTECTBEHHO-
Hay4qHOTO NpoQuiIs MpeaCTaBUTENEN APYrux KJIaccoB KHCIIOT),
MOHOCaxapuJ0B (TJTFOKO3BI), JIMCaxapuioB (caxapo3sbl),
NOJIMCaxapuaoB (KpaxMana M 1eJUTI0JI03bl), aHUIMHA, aMUHOKUCIIOT,
O€JIKOB, HMCKYCCTBEHHBIX M CHHTETHYECKHMX BOJIOKOH, Kay4yKOB,
I1acTMace

XUMHYEeCKHH A3BIK U
CHMBOJINKA

Hcnonb3oBanue B y4eOHOW M NPOPECCHOHATBHON ESATETbHOCTH
XMMHMYECKHX TEPMHHOB W CUMBOJMKHM. Ha3BaHme u3y4eHHBIX
BEILECTB 110 TPUBUAIBHON MM MEXKIYHApOJHONM HOMEHKIATYpE U
OTpa)KEHHE COCTaBa ITHUX COCAVMHECHHH C IOMOIUBIO XMMHYECKHX
dopmyn. OTpakeHHe XUMHUYECKUX MPOIECCOB C MOMOIIBIO
YpPaBHEHUU XUMHYECKUX PEAKIUN

XuMHYeCKHe peakuuu

OOBsiCHEHHE CYIIHOCTH XUMHYECKHX mpoueccoB. Kiaccuduxamnms
XMMHMYECKHUX PEAKIMH MO Pa3IMYHbIM MIPU3HAKAM: YHUCIy U COCTaBY
MIPOAYKTOB M PEAreHTOB, TEIJIOBOMY (P (eKTy, HallpaBlIeHHIO, (ase,
HAJIMYUIO  KaTalM3aTopa, W3MEHEHUIO CTENEHEH  OKHUCIICHHS
3JIEMEHTOB, 00Pa3yIONIMX BEIIECTBA. Y CTAHOBKA MPU3HAKOB OOIIETO
U Pa3IMYHOTO B THUIIOJOTMH pEaKUUH [UIi HEOPraHW4EeCKOW H
opranudeckoil xumun. Kiaccuduuukanus BeUIeCTB U MPOLIECCOB C
TOYKM  3pEHUS  OKHUCICHHUSA-BOCCTAHOBIICHUS. CocrasieHne
YpaBHEHHH peakiuil ¢ MOMOIIbI0 METOa 3JEKTPOHHOTO OajaHca.
OObsicHEeHHE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW pEakuuu |
MIOJIOKEHHSI XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (aKTOPOB

XuMu4yecKuit BeInosnHeHne XUMUYECKOTO IKCIIEPUMEHTA B MTOJIHOM COOTBETCTBHH

IKCNEPHUMEHT ¢ mpaBuiamu Oe3onacHoctu. HaGmionenue, gukcanus v onucaHue
PE3YJIBTaTOB MPOBENCHHOTO SKCIIEPUMEHTA

XuMunuyeckas [TpoBeeHne caMOCTOSATENIBHOTO MOMCKAa XUMUYECKOH MH(pOpMaLuu

uHopmanus C HCIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB (HAyYHO-IOIMYJISPHBIX

U3aHUM, KOMIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa).
Vcnonb30oBaHne KOMIIBIOTEPHBIX TEXHOJIOTUH JUIsl 00OpabOTKH M
nepeayl XMMHYecKOoW HHGOpMAlMM M €€ TNPEACTaBICHUS B
pasIuyHBIX (hopmax

Pacuernl mo

YcraHOBKAa 3aBUCUMOCTH MEKIY KaU€CTBEHHOM M KOJMYECTBEHHOMU

XHMHYECKUM CTOPOHAMH XHMHUYECKUX OOBEKTOB M TMpoleccoB. Pemenue
opmysam n pacyeTHBIX 3a7a4 10 XUMUYECKUM (OpPMYyJIaM U YpaBHEHUSIM
YPABHEHHUSAIM

IpopuiabHoe n OObsicHeHHE XMMUYECKHMX SIBJICHUH, MPOUCXOAAIINX B IPHPOJIE,
npogdeccuoHAIBLHO ObITY U Ha Ipou3BoAcTBe. OmpenenaeHre BO3MOXKHOCTEH TPOTEKaHUs

3HAYUMO€ COACpPKaHuEe

XMMHAYECKHX MPEBpAICHU B pa3iauyHbIX ycioBusax. CobmroneHue
IIPaBWJI DJKOJIOTMYECKH TI'PAMOTHOTO IIOBEICHHMS B OKPY)KAIOIIEH
cpene. OueHka BIMSHMS XMUMHUYECKOTO 3arps3HEHMsI OKpYKarolen
Cpelpl Ha OpPraHU3M 4YeJNOBEKa W JPYrHMe€ JXUBBIE OPIaHU3MBIL.
CoOnronenue mpaBui 0e30MaCHOTO OOpalleHHs] C TOPIOYUMH U
TOKCHUYHBIMU  BEIIECTBAMM, J1a0OpaTOpPHBIM  00OpPYIOBaHHUEM.
[ToaroToBka pacTBOpOB 3aJaHHOM KOHIEHTpalUW B OBITY U Ha
npousBoacTBe. Kpurndeckas OneHKa ITOCTOBEPHOCTH XUMHUYECKOU
nH(OpMaINH, TOCTYIAIONIEH U3 pa3HbIX HCTOYHUKOB
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3. YCJIOBHUS PEAJIM3AIINN YYEFHOM JUCITUITJIMHBI
3.1. TpeGoBanusi K MHHUMAJIBLHOMY  MATEePHAIbHO-TEXHUYECKOMY
o0ecnevyeHn 1o

Peanuzanust yaeOHOM AUCHUIUIMHBI TpeOyeT HaMUYKs y4eOHOTO KabuHeTa u
Ja00paTOPUN XUMHUH.

[Inakatel 1o xumuu, Becbl Jabopatopusie BIIP 200-2kn, Bechl
naboparopubsie BJIT 510, razoananmuzarop “HOmusi-2», KOMIUIEKT J1a0OpaTOPHBIM
«[Tyenka-Y/xum», xomiuiekt nabopatopubiii «[luenka-H», K®K-3, wnabops
XUMUYECKAX PEAKTHBOB (TECThI), HAOOPHI XHUMHYECKON TMOCYJbI, XUMUYECKaS
nabopaTtopus, mKad BHITSHDKHOW I KaOWHETa XUMHUM C CAHTEXHUKOW. MOHHUTOD
19" ViewSonik-VA1932W glossy - black 16"10Sms DVI 300cd 100000:1;
nnrepakTuBHas gocka INTERWRITE DuaBoard 1279

3.2. UnpopMaunoHHoe ob0ecnevyeHne 00yueHmst

Ilepeyenbr y4eOHbIX wu3AaHuii, WHTepHET-pecypcoB, I0NMOJTHHUTEIHLHOM
JIUTEPATYyPbI

a) OCHOBHAs JuTepaTypa

No

HcTounuk
/o

[Nabpuensn O.C. Xumus 1 npodeccuil U crenruaibHOCTEH TeXHHUYECKOTro
1 | mpodus: yue6nuk / ['abpuensn O.C., L.I'.OctpoymoB. — 7-e u3a., crep. —
Mocksa: UI1 Akagemusi, 2018 — 272 c¢. — TekcT: HEMOCPEICTBEHHBIM

AnbunorenoBa, M. B. Xumus : y4eOHUK W IPAKTHKYM IS CPEIHETO
npodeccruoHabHOro oopaszoBanus / . B. Audunorenosa, A. B. ba6kos, B.

5 A. TlonkoB. — 2-e u3a., uctp. u gon. — Mocksa : M3aaTensctBo FOpaiir,
2020. — 291 ¢. — (Ilpodeccuonansuoe obpazoBanue). — [ISBN 978-5-534-
11719-6. — Tekct : anektponHsii // OBC HOpaiit [caiit]. — URL:

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

0) TIONOJTHUTEIbHAS JTUTEpaTypa:

No

HcTounuk
/o

I'nunxa, H. JI. O6mas xumus. 3a1a4u ¥ yIPKHEHUS | YICOHO-
IIPaKTHYECKOE ITOCOOME I CpeIHero npodeccnoHaIbHOro 00pa3oBaHus /
H. JI. I'nunka ; nox penakiueit B. A. Ilonkosa, A. B. babkoBa. — 14-e

3 | u3n. — Mocksa : U3narensctBo FOpaiit, 2020. — 236 ¢. —
(ITpodeccuonansuoe oobpazoBanue). — ISBN 978-5-534-09475-6. — Texker
: anekTpoHHbl // OBC KOpaiit [caiiT]. —

URL: https://urait.ru/bcode/451239 (nara o6pamenus: 28.05.2021).

ll]epbaxos, B. B. Heopranuueckasi xumusi. Borpocs! u 3aja4u : yueOHOe
nocobue i cpeaHero npodeccuoHaaIbHOTO 00pa3zoBanus /

4 | B. B. lllep6akos, A. A. ®upep, H. H. bapbotuna. — 2-e uzn., ucnp. u

nomn. — Mockaa : M3natensctBo FOpaiit, 2020. — 107 ¢. —
(ITpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-09133-5. — Tekcr

16




- 3NEeKTPOHHbIN // SBC KOpanT [cainT]. — URL: https://urait.ru/bcode/454536
(nata o6paweHus: 22.05.2021).

Anapues, A. . Obwasa xmumna. CO60pHUK 3aaHNin C NpUMepaMn peLLleHnia
yyebHOe nocobue ana cpefHero npogeccnoHanbHoro obpasosaHus /

A. V. AnapHes, /1. . AjpoHNHA. — 2-e 13f4., ucnp. u gon. — Mocksa :
N3patenbcTBo KOpant, 2020. — 127 ¢. — (MpodgeccnoHanbHoe
ob6pasoBaHune). — ISBN 978-5-534-09932-4. — TeKCT : 3NEKTPOHHbINA //
3bC KOpant [cainT]. — URL: https://urait.ru/bcode/453598 (pata
obpalleHuns: 21.05.2021).

B) Nepuoanyeckne n3faHus

EcTecTBEeHHbIE M TEXHUYECKMNE HAYKM : Hayd. XXypHan / rn. peg. A. 4.
XaBKuH. - Mocksa : OO0 "W3paTtensctBo "CnyTHUK+", 2002 — —
Bbixogut 12 pa3 B rog. - ISBN neuvatHoi Bepcun 1684 - 2626. - TeKcT :
HenocpeACTBEHHbIN.

BECTHUK BOPOHEXCKOIO TrOCYA4APCTBEHHOIO
YHUBEPCUTETA. CEPNA : XUMWNA. BUOJTIOTNA. PAPMALNA :
Hay4HbI XypHan / yupeanTens : BOPOHEXCKNIA rocyfapCTBEHHbIN
YHuBepcuTeT. - BopoHex : 2000 - .-uncno Bbinyckos B roa: 4. - ISBN
neyatHoun Bepcun: 1609-0675. - TeKcT : aneKTpoHHbIn // 3BC elibrary
[cainT]. — URL : https : /7elibrary.ru (gata o6paweHus: 29.05.2021).

) UHPOPMALMOHHbIE 3NEKTPOHHO-06pa30BaTe/IbHbIE PECYPChI:

No
n/n

1

NCTOYHUK

ANeKTpoHHasA 6ubnmnoTeyHas cucteMa «bubnuoTex. W3gatensctso KAY»
https://mgri-rggru.bibliotech.ru

ONeKTPOHHO-6M6noTeyHas  cuctema  «M3gatensctBo  JlaHb»/  KOAN.
NHXXeHepHO-TexHMYeckne Hayku (Tromly)

www.e. lanbook.com

ANeKTpPOHHO-6M6NMoTeyHas  cuctema elibrary» /  TpaBoobnagatensb:
O6uwecTBO C OrpaHNYEeHHON OTBETCTBEHHOCTbLID «PYH3b» (RU)
https://elibrarv.ru

AneKTpoHHaa 6ubnnoTeyHas cuctema «HOpaiT» / https://urait.ru/
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https://urait.ru/bcode/454536
https://urait.ru/bcode/453598
https://mgri-rggru
https://elibrarv.ru
https://urait.ru/

4. KOHTPOJIb N OUEHKA PE3YJIbTATOB OCBOEHWHA YYEBHOW
ANCUNMNNHBI
KOHTPO/b U OLEHKa pe3ynbTaToB OCBOEHMSI Y4YeBHOW AUCLUMAVHBI
OCYLLECTBNSETCA NpenoaaBaTeNieM B MPOLECCE MNPOBeAEHUS YUYEBHbIX 3aHATUN,
MPaKTUYECKMX 3aHATUIA 1 NabopaTopHbIX paboT, TEecTMPOBaHWUSA, a Takxke

BbINO/IHEHUSA obyvarounumuncs NHONBUAYANbHbIX 3aflaHun, NPOEKTOB,
nccnegoBaHuin.
PesynbTaTbl 06yyeHUs ®opMbl N METOAbl KOHTPONS U OLLEHKMN

pesymll»raroB o6yuYcHwMA
* INYHOCTHBbIE: OndbdhepeHUMpPOBaHHbBI 3a4éT.
- YyBCTBO TrOpAoOCTM UM yBaXeHua K TecTumpoBaHwue.
NCTOPUU U [JOCTUXEHUSAM OTeuyeCTBEHHOW YCTHbIA M NUCbMEHHbIA onpoc.
XUMWNYECKON NayKW; XMMMUYeCKU rpamMoTHoe BbinonHeHue n 3awmta nabopaTopHbIX paboT.
nosejeHune B npogeccMoHanbHOM BoinonHeHne npakTuyeckunux pabor.
fesATenNbHOCTM W B 6bITY nNpu ob6GpauweHum c IDKcnepTHas OLeHKa [JOKnajgos M 3awWura
XMMUYECKMMUN Bel,ecTBaMMK, maTepmanamMmm u pedeparTos.
npoueccam wu: JKcnepTHas oueHKa BbIMONHEHUNSA
camMoCTOATEeNbHON paboThl.
rOTOBHOCTb K npogonxeHunto [AundpdepeHympoallllbiii 3a4éT.
o6pa3oBaHMA M MNOBbIWEHNA KBanupukayum TecTupoBaHue.
B n3bpaHHOM npogeccMoHanbHOW YCTHbIWW MW NUCbMEHHbI onpoc.
nesTeNnbHOCTM U 06beKTUBHOe O0CO3HaHWe BbinonHeHue n 3aw,mMTa nabopaTopHbLIX paboT.
POV XMMUYECKNUX KOMMNETEeHUWNN B 3TOM; BoinonHeHne npakTnyeckmnx pabor.
3KkcnepTHasa oOuUeHKa AOKnajgoB M 3awmTa
pedepaTosB.
3kcnepTHas oueHKa BbIMONHEHMNSA
camMmoCTOSATENbHOW paboThl.
- YyMeHMWe UCNoONb30BaTb AOCTUXeHUS [AunbdepeHUMpPOBAHHbIA 3a4éT.
COBpeMeHHOI XUMMNYECKOW HayKwu m TecTnpoBsaHue.
XUMWUUYECKNX TEXHONOrMin And nNoBblWeHUS YCTHBbIM M MUCbMEHHBI onpoc.
COGCTBEHHOrF0 MHTENNEKTYanbHOro pa3BuTus BbinonHeHue u 3awmuta nabopaTtopHbIX paboT.
B BblOpaHHO npoteccMoHanbHOWM BbinonHeHMe npakTuyecknx pabor.
feATeNnbHOCTN JKcnepTHasa oOueHKa [JOKAafgoB M 3aWuTa
pedpepaToB.
3KkcnepTHas oL eHKa BbIMONHEHUNSA
camMoCTOSAATENNbHOW paboThl.
e MeTanpeaMETHBIX: OndhdepeHyunpoBaHHbIN 3a48T.
MCNONb30BaHME pa3/IM4YHbIX BMAOB TecTupoBaHwue.
no3HaBaTeNbHOW AeATEeNbHOCTU N OCHOBHbIX YCTHbI U MUCbMEHHbIR onpoc.
MHTeNneKkTya;ibHblX oncpaynin (NOCTaHOBKW BbinonHeHue M 3awmnTta nabopaTopHbiXx paboT.

3afauyn, GOpMyAmMpoBaHUSA rMNoTe3, aHanM3a BbiNONHeEHWEe NPakKTUUYECKMUX paboT.

" CMHTE3a, CpaBHeHUS, 0606 eHNA, IDKcNepTHasa oOUeHKa JOKnajoB U 3awuTa
cucTemMaTtuM3almMmn, BbiABAEeHWS  NPUUUHHO- pedepaTos.
cnepcTBeHHbIX cBsA3eli, noumcka aHanoros, JKcnepTHasa oueHka BbINMO/NIHEHMUSA

hopMynupoBaHWS BbLIBOAOB) AN pPeWeHUs CaMOCTOATENbHOW pa6oThl.
nocTaBfeHHOW 3agauu, npumMmeHeHue
OCHOBHbLIX METOJOB No3HaHWUA (HaGnwopeHUs,
HayyHOro a3KcnepuMMmeHTa) ANA  U3yyeHUsn
pa3NMYHbIX CTOPOH XUMUYECKUX 06BHEKTOB W

npoyeccos, C KOTOpPbIMW BO3HWUWKaeT



1H906X0,D|I/IMOCTI: CTankKkunBatTbCAa B

npodeccnoHan bl ioi chepe;

mcnonb3oBaHue pPas3iNnydHbIX

MCTOYHMKOB AnNA nonyyeHua XUMWUYECKOW

MHpopmayunu, ymMeHue OLEHUTH ce

OOCTOBEPHOCTb ANA AOCTUXEHUA Xopowwnx

pe3ynbTaToB B npodeccuoHanbHoii chepe;

s MpeaMeTHBIX:

-CpOpPMUPOBAHNOCTL 11peACTaBEeHU#

0O MeCcTe XuUumMmMu B COBpeMeHHOVI HaquoM

1KapTVIHe Munpa, NOHMMaHMUe pPoOInN XUMWUWN B

hopMuMpOBaHUM Kpyrosopa "

hYyHKLUOHANbHOW rpamMoTHOCTU 4YenoBeka

ANAa peweHMAa NPaKTUYECKMUX 3ajaud,;

Bnagenwue OCHOBOWONaralH W MM

XUMUNYECKNMMNU noHATNAMMN, 'Teopuamn,

3aKOHaMn W 3aKOHOMEPHOCTAMMWU, yBepeHHOE
nonb30oBaHME XUMUYECKON TepMI/IHOI'IOFI/IEI7I n

CUMBONUKOI;

- BnageHmMe OCHOBHbIMMW MeTogamMu
Hay4yHoOro nosHaHWMA, ncnonb3yemMmblMmun B
XNUMUNN: Ha6l'||0,£l.eHI/I€‘M, onncaHunem,

N3IMEPEHUNEM, QKCNEeEPUMEHTOM; ymeHune

obpabaTbiBaTh, 06BbACHATDL pe3ynbTaThbl

nposefeHHbIX ONbITOB W AenaTb BblIBOAbI,

FTOTOBHOCTb n CNoco6HOCTH NMPUMEHATDL

MeTo/Abl No3HaHNA npwu peweHNnn

npakTUYecKUx 3apgau;
--ChOPMUPOBAHMOCTb YMEHUSA AaBaTb
KONMYeCcTBEHHbIE

OLEeHKNW W TMNpPOU3BOAUTH

pacueTbl N0 XWUMWUYECKUM GopmMynam u

YPaBHEHUAM;

- BnageHume npasunammn TEXHUKMN
l6e3onacHOCTMU npwun nmcnonb3oBaHUU
XUMNYHECKNX BEeLWECTB,

OndpdpepeHUuMpoOBaHHBLI 3a4éT.
TecTupoBaHMUe.

YCTHbI M NUCbMeHHBI onpoc.
BboinonHeHWe 1 3aw,nuta nabopaTtopHbiXx pa6orT.

BoinonHeHMe NpaKTUYeECKUX pa60T.

3KkcnepTHas oOueHKa AOKNajoB WM 3awmra
peepaToB.
3kcnepTHas oueHKa BbINONHEHMNSA

camocToATe;jibHO paboThl.
OndpdhepeHULMpPOBaHHbI 3a4éT.
TecTupoBaHMUe.

YCTHbIA MW NUCbMEHHBLIN OonpocC.

BboinonHeHne n 3awmnta nabopaTtopHbix paboT.

BoinoNHeHME NPaKTNUYECKNUX pa60T.

3kcnepTHaa oueHKa JoOKnafgoB M 3aWmTa
pehepaTosB.
3kcnepTHasn oueHKa BbIMONHEHUNSA

camocToATeNnbHOW paboThl.
OndpdhepeHUuMpoOBaHHbLIN 3a4YérT.
TecTupoBaHMue.

YCTHbI M NUCbMEeHHBbI onpoc.
BboinonHeHMe M 3almMTa nabopaTopHbiX pa6orT.

BoinoNHeHMEe NpakKTUYECKNX pa60T.

dKkcnepTHas oUleHKa [AJOoKNnajoB M 3awmTa
peepaToB.
JKkcnepTHasn oueHKa BbIMONHEHUNSA

camocToATenbl wi PaboThl.
OndpdhepeHunpoBaHHbLIN 3a4éT.
TecTupoBaHwue.

YCTHBIA M NUCbMEHHBLIA onpoc.

BbinonHeHne n 3awnta nabopaTtopHbiXx paboT.

BoinonHeHne NpakKTNYECKUX pa60T.

3KkcnepTHasa oOueHKa AOKnNajgoB M 3awuTa
pedepaTosB.
3kcnepTHasn oL eHKa BbIMONHEHUNSA

camMocToA TenbHOW paboThl.
OnddhepeHULMpPOBaHHbI 3a4éT.
TecTupoBaHue.

YCTHbIW N NUCbMEHHBLIN OoNpoc.

BbinonHeHne n 3awnta nabopaTtopHbiX paborT.

BoinonHeHWe NPaKTUYECKUX pa60T.

3KkcnepTHasa oOuUeHKa fOKnagoB M 3awmTa
peepaTosB.
3KkcnepTHas oueHKa BbINONHEHMNSA

caMoCTOATe;jibHOW paboThl.
OndpdepeHunMpoBaHHbLIN 3a4éT.
TecTupoBaHMe.

YCTHbIA M NNCbMEHHbIA onpoc.

BbinonHeHne n 3aw,nta nabopaTopHbIX paboT.

BbimoNHeHMWE NpakKTUYECKNX pa60T.

19



chpopMMpPOBAHHOCTb COGCTBEHHON’

nosnynun no OTHoOWeEeHW K XUMWYECKON

MHpopMaLum, nonyyaemoi M3  pasHbIX

MCTOYHUKOB.

Pa3paboTunK:

CO® MI'PU npcnogaBates b

SKCNepThI:

CO® MIPU

(MmecTo paboThl)

MATY MNCuC
(mecTo paboTbl)

(3aHMMaeMas LONXKXHOCTb)

npenogasaTesb
(3aHUMaemas OO/MKHOCTD)

3KkcnepTHasa oOueHKa AOKNajoB M 3aWuTa
pehepaTosB.
3KkcnepTHas oueHKa BbIMONHEHUNSA

camMoOCTOSATEeNbHOW paboThl.
OndpdhepeHUuMpoBaHHbLIN 3a4éT.
TecTupoBaHwue.

YCTHBIW M NUCbMEHHBLIA onpoc.

BbinonHeHne u 3awmnta nabopaTtopHbiXx paboT.

BoinonHeHWe NPaKTNYECKUX pa60T.

3KkcnepTHaa ouUeHKa AOKNajgoB W 3awuTa
peepaToB.
3kcnepTHas oL eHkKa BbIMONMHEHUNA

caMoOCTOATeNbHOI pa6OTbI.

M .A. XpycnosBa

npenogasare.ilb

(nognucb,MHULUANDI,

hbamunng)

\ 4o/ T.A. JleBnHa
(nogrw : 1 liumanst, amung)
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SKCIEPTHOE 3AKJ/TKOYEHNE

Ha pa6ouyto nporpammy y4ebHON AUCUUNANHBI « XUMUA»
Mo cnewymuanbHOCTK:
21.02.13 «I"eosiornyeckas CbemMka, NOUCKM 1 pa3BefKa MeCTOPOXXAEHWUA NOME3HbIX
MCKONAaeMbIX»

PaspaboTumk  pabodyeir  nporpammbl:  Xpycnosa Mapud  AHApeeBHa,
npenogasatenb xumun SreOyY BO  «CTapooCKONbCKUIA  unvan  POCCUINCKMIA
rocyflapCTBEHHbIN reonoropasBefoyuHbIn yHuBepcuteT umeHn Cepro OpaKOHUKMA3e»
(COD MI'PI).

Paboyas nporpaMmma 4YeTKO CTPYKTypuUpOBaHa M COCTOMT M3: nmacnopta paboyen
nporpaMmbl, cofepXaHus y4yebHOW AUCUMNAMHBI N0 pasgenam C  MNepeyHem
MPaKTUYeCKMX 3aHATUI M CaMOCTOATENbHOW paboTbl CTYAEHTOB, CMMUCKAa OCHOBHOW U
JONOMTHUTENbHON NUTEPATYpPbl M KOHTPONSA W OLEHKM pPe3y/ibTaTOB OCBOEHUA Y4YeOHOM
AUCLMUMNHBI.

Paboyas nporpamMa cocCcTaB/leHa Ha OCHOBE MPUMEPHOW MNporpammbl
o6Lleobpa3oBaTelbHON Yy4Y4ebHOW AUCUUNANMHBE  «XUMUA» 008 NPOodeccMoHasbHbIX
obpasoBaTe/ibHbIX OpraHu3aunin, pekomeHgosaHHo PrAY «dPUNPO» ana peannsaymu
OCHOBHOW npodeccMoHansHoW obpasoBaTesibHOM nporpammbl CIMO Ha 6a3e OCHOBHOIO
obuiero obpasoBaHua Cc NonyvYeHNeM cpefHero obuiero obpasosaHus (Mpotokon Ne3 ot
21 noHa 2015 r. PeructpayuoHHbIA HoMmep peueH3un 385 oT 23 utons 2015 r.)

®dopmbl U MeTOAbl KOHTPONS 0To6paHbl ONTUMaNbHO W 0b6ecneynsaroT
[OCTUXKEHUE CTYAEHTaMWN IMYHOCTHbLIX, MPeAMETHbIX U MeTanpeaMeTHbIX pe3y/bTaTos.

MepeyeHb Y4yeOHbIX W3LAHWIA COLEPXMUT LOCTATOYHOE KOMYECTBO Y4eOHbIX
n3gaHui N NHTepHeT-pecypcoB, akTyasibHbIX A9 (OPMUPOBAHMA COOTBETCTBYHOLLMUX
KOMMNETEHLUMIA, 3HAHNIA U YMEHWI.

[aHas paboyas nporpamma MOXeT ObiTb pPeKOMeHAOBaHa A/ NPUMeHeHUs B
y4yeGHOM Mpouecce No crneunanbHOCTU:

21.02.13 «l"'eonornyeckas cbeMka, NOUCKN 1 pa3BefKa MeCTOPOXKAEHWNA NOME3HbIX
MCKOMaeMblIX»

kcnepT: 'neHa AnekcaHAapoBHa lNonesa
(¢.1.0) (mognuce)
npenojaBaTefib



SKCIEPTHOE SAK/MHOYEHUE

Ha pa6ouyto nporpaMmy y4yebHON ANCUUNANHBI «XUMUA»
No cneumnanbHOCTU:
21.02.13 «["eonornyeckas cbemka, NMOMCKN M pa3Beka MeECTOPOXAEHUA NOJE3HbIX
NCKOMaeMblX»

Pa3paboTunmk paboyeirr nporpammbl: Xpycnosa Mapus AHLpeeBHa,
npenogasatens xumun PreOyY BO «CTapoocKoNbCKWMn (munman PoccuiicKuil
rocyAapCTBEHHbIN reonoropassefoyHbIi YHUBEpPCUTET NMeHU Cepro
OpmxoHnknaze» (COd MIPIN).

Pabouyas nporpamma coCTaBfleHa Ha OCHOBe MPUMEpPHOM NporpaMmsl
06uweobpasoBare/ibHON y4e6HON ANCLUNINHBI «XUMUA» AN NPO(EeCCUOHaNIbHbIX
obpasoBaTe/fibHbIX OpraHm3auui, pekomeHfoBaHHOW @AY «d®UPO» ans
peanunsaunm 0CHOBHOM NpodeccnoHanbHOn obpasoBaTe/ibHON nporpaMmmel CIMO Ha
6ase OCHOBHOro o06uwero o6pa3oBaHWs C MONYYEeHUEM CpefHero o6uiero
obpasoBaHusa (MpoTokon Ne3 oT 21 wutoHA 2015 1. PerucTtpaumoOHHbIA HOMeEp
peueH3nn 385 ot 23 utona 2015 r.)

Mporpamma CcOAEPXUT MacrnopT, TeMaTUYecKuii nnaH, B nporpamme
npmBefeHbl  TpeboBaHWS K  MWHUMaIbHOMY  MaTepuanbHO-TEXHUYECKOMY
obecneyeHunto, nepeyeHb PpeKOMeHAYeMbIX YHeOHbIX U3faHunii, IHTepHeT-pecypcos,
JONOMHUTENbHON NNTepaTypbl, CBEAEHUS O KOHTPO/Ne W OUeHKe pe3y/nbTaToB
OCBOEHUA Yy4eBHOW ANCLMMIINHBI.

MakcumanobHaa y4yebHas Harpyska o06ydalowerocsd HO nporpaMmve
cocTtaBnsetr 117 yacos, B TOM 4uc/e 78 yacoB 06sa3aTe/IbHOW ayaUTOPHON YyYeOHOW
Harpy3ku n 29 yacoB camoCTOATENbHOW paboTbl 06yyaroLLerocs.

Cofep>aHune y4yebHOM ANCLMNANHBI B NPOr pamme pa3buTo no remam. Mo
KaXJ0ON TeMe OTpaXeHbl cofepXaHue y4yebHOro marepuana, CaMOCTOATe/lbHas
paboTa 0byuvaroLLmMxcs, yKazaH YpoBeHb OCBOEHUS y4ebHOro mMarepuana.

B nporpamme y4yebHOW AMCUUNANHBI YETKO CHOPMYNMPOBaHbl TpeboBaHUS
K pe3ynbTaTaM €e OCBOEHWUA: KOMMNETEHUMAM, 3HAHUAM U YMEHUAM.

[aHas paboyas nporpamMma MoXeT ObiTb peKOMeHAoBaHa AN NPUMeHEHUS
B y4eOHOM npovecce No cneynanbHOCTH:

21.02.13 «["eonornyeckas cbemMka, MOMCKU U pa3Befka MeCTOPOXAEHWIA NOME3HbIX
NCKOMaeMbIX»

Jkcnept: JleBuHa TaTbAHa AnekcaHapoBHa
(.1.0))
KaHgmpar 6Monornyecknx Hayk
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