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1. O6mas xapakTepucTHKA padodeii MPOrpaMMbl AUCHUTINHBI

1.1 MecTo AUCHMILIHHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI

VYueOHast AMCHMIUINHA « XUMHUSD) SBISIETCS 003aTeNIbHOM npeMeTHON 00acT « EcTecTBeHHBIE HAyKH» OCHOBHOW
oOpazoBarensHOU TporpaMmel B cooTBeTcTBHM ¢ PI'OC mo cnermanprocTr 10.02.05 «Ob6ecneueHe HHPOPMATMOHHON
0€3011acCHOCTH aBTOMAaTH3UPOBAHHBIX CUCTEM.

VYueOHas aucouIuinHa « XuMus obecrieunBaeT GOopMHUpPOBaHUE MPO(ECCHOHATHHBIX U OOIINX KOMIIETCHIINH 110 BCEM BHIAM
nesrenpHOCTH @T'OC M0 criertmanpHOCTH 10.02.05 «Obecnedenne nHGOPMAIIMOHHOM 0€301TaCHOCTH aBTOMaTH3UPOBAHHBIX
CHCTEM.

1.2 Ile1b ¥ NUIaHUPYeEMble Pe3yJIbTAThl 0CBOEHHS JUCHHUILINHDI, COOTHECEHHbIE C IJIAHUPYEMbIMH pe3yJbTaTaMu
0CBOEHHUS 00pa3oBaTeIbHON NPOrpaMMbl

OcBoeHNe OUCIUIUIMHBI HAIIPaBJIeHO Ha (HOPMUpPOBAHHE:

OK 01. Beibupats crioco0s! pemreHus 3a1a4 IpoGecCHOHATBHON IS TeNbHOCTH, IPIMEHUTEIHHO K Pa3IIHBIM
KOHTEKCTaM.

JIMYIHOCTHBIE Pe3yNbTAThL: CHOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH ¥ OOLIECTBEHHON MPAKTHKH, OCHOBAaHHOTO Ha JHAJIOTE KYJBTYP, a TAKKe Pa3IngHbIX GopM
00IIIECTBEHHOTO CO3HAHUS, OCO3HAaHHE CBOETO MECTA B TOJIMKYIBTYPHOM MHpE

MeranpeameTHble pe3yabTaThl: c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOLIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha JMANIOTE KYJIBTYD, a TAKIKE PA3IHYHBIX Gopm
OOIIECTBEHHOTO CO3HAHUSA, OCO3HAHUE CBOETO MECTa B IOJIHUKYJIbTYPHOM MHUpPE

IIpenmeTHbIe pe3ysIbTaThl: BiIaJicHHE OCHOBHBIMU METOJJaMH HAYYHOTO MTO3HAHHUS, UCIIOJIB3yEMbIMH B XUMHUHU:
HaOJoIeHNe, ONMCaHNe, N3MEPEHNUE, IKCIIEPUMEHT; yMEHHE 00padaThIBaTh, OOBICHITH Pe3yIbTaThl IPOBEICHHBIX
OTIBITOB M JIETIaTh BBIBOABI; TOTOBHOCTB M CIIOCOOHOCTH IMPUMEHATH METO/IbI TIO3HAHUS IIPU PEIICHUH MPAKTHYECKUX
3a7a4 c()OPMHUPOBAHHOCTD YMCHHS J1aBaTh KOJMWIECTBEHHBIE OIIEHKH U MTPOBOIMUTH PACUETHI 0 XMMHUUECKUM
(hopmysam 1 ypaBHEHUSIM

OK 02. OcyuiecTBisITh IOKCK, aHAIN3 U UHTEPIPETALNIO HHPOpMaNnK, He0OX0IUMOI1 AJ1s BBIMOTHEHUsS 33134
npoecCHOHATBHON eATSIBHOCTH.

JIMYHOCTHBIE Pe3yNbTAThL: CHOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH ¥ OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JIHAJIOTE KYJIBTYP, a TAKXKE PA3NUYHBEIX HOpM
OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOSTO MECTA B TOJHUKYJIBTYPHOM MHUPE

MeramnpenMeTHbIE pe3yJIbTAThL: BlIaJICHUE HaBBIKAMU IT03HABATEIbHOM, Y4eOHO-HCCIeI0BaTENbCKON U IPOSKTHOM
JIeSITeNIbHOCTH, HABbIKAMHU pa3pelieH s Npo0iieM; CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY MTOUCKY METOZIOB
peLIeHUsI MPAKTHYECKUX 33/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOZOB ITO3HAHHS

[IpenmeTHbIe pe3yJibTaThl: BIaJeHUE OCHOBOIIOIAraloIMMU XUMHUYECKUMHU MOHATUSIMH, TEOPUIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BAaHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOMN

OK 03. TlinanupoBaTh U peain30BbIBaTh COOCTBEHHOE MTPOPECCHOHANIBHOE U JIMYHOCTHOE PAa3BUTHE.

JImuHOCTHBIE Pe3yIbTAaThl: TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIe caMO0Opa30BaHUIO, Ha
NPOTSHKEHUN BCEH JKM3HM; CO3HATENILHOE OTHOLICHHE K HEMPEPhIBHOMY 00pa30BaHHIO KaK YCJIOBUIO YCIICIIHON
npodeccnoHanbHOM U 0OIIECTBEHHOMN JAITeTbHOCTH

MeTtanpeMeTHbIE pe3yiIbTaThl: BIaJieHUe HaABBIKAMU MTO3HABATENILHOM, YIe0HO-HCCIIET0BATENBCKON U IPOSKTHOM
JACATCIbHOCTH, HABBIKaAMU pa3pCIlICHU HpO6HeM; CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATECIIbHOMY IMONUCKY METOA0B
peLICHHUS MPAKTHYSCKUX 3aa4, IPUMEHEHHUIO PA3IMYHbIX METOJOB [TO3HAHUS

[IpeameTHbIe pe3yabTaThl: CHOPMUPOBAHHOCTH IIPEICTABICHUN O MECTE XUMHHU B COBPEMEHHON HAay4YHOH KapTHHE
MHpa; MOHUMaHHE POJIM XUMHUH B (POPMHUPOBAHNH KPYro3opa 1 (pyHKIMOHAIBHOM I'PaMOTHOCTH YeJIOBEKa JUIs
penIeHust MPaKTHYECKNX 3a/1a4

OK 04. PaboTath B KOJUIEKTHUBE ¥ KOMaHE, 3PPEKTHBHO B3aUMOICHCTBOBATE C KOJIETAMH, PYKOBOJCTBOM,
KJIMECHTAMU.

JInaHOCTHBIE pe3ybTAaThl: HABBIKK COTPYAHUYECTBA CO CBEPCTHUKAMHU, J€TbMH MJIAJIIIEr0 BO3pacTa, B3pOCIbIMU B
00pa3oBaTenbHON, 0OMIECTBEHHO OJIE3HOH, yUeOHO-HCCIIe0BATEILCKOM, IPOSKTHOW U IPYTUX BHIAX NEATCIHHOCTH
MerTamnpeqMeTHbIC Pe3yIbTaThl: BIaICHAC HABEIKAMHE [T03HABATEILHOM, YI4eOHO-UCCIICIOBATEIHCKON M MMPOSKTHON

NI TEIbHOCTH, HABBIKAMU pa3penieHus mpooieM; cliocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY MTOMCKY METOJIOB
pElIeHUs TPAKTUUECKHX 3371249, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHUS

IIpenMeTtHble pe3ynbTaThl: BilaJleHHEe OCHOBOMOJIAralOUMMUA XUMUYECKUMH MOHIATUSMU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XMMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM



OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKPYIKAIOMICH Cpebl, pecypcocbepekeHuto, 3pGheKTUBHO NeHCTBOBAThH B
YpEe3BbIYANHBIX CUTYALUSX.

JIMYHOCTHBIC Pe3yIbTAThI: HABBIKA COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETHBMHU MJIQJIIIETO BO3PACTa, B3POCIBIMU B
00pa3oBaTenbHOM, OOMIECTBEHHO MOJIE3HOH, yU4eOHO-HUCCIIE0BATEILCKOM, POSKTHOW U IPYTUX BUAAX NEATCIBHOCTH
MeTanpeaMeTHbIC Pe3yIbTaThl: YMEHHE CAMOCTOSATEIBHO ONPEICIIATh EIH JCITCIBHOCTH M COCTABISATH TIJIaHbI
JIESITETBHOCTH; CAMOCTOSTEIFHO OCYIIECTBIATh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH JIEATSIBHOCTD; UCIIOIh30BAThH BCE
BO3MOXKHBIC PECYPCHI JUIS TOCTHKCHHUS TIOCTABIICHHBIX IIEJICH U pean3alliy TUIAaHOB JCSITeIbHOCTH; BEIOUPATh
YCIEIIHBIC CTPATETHHU B PA3IMYHBIX CHTYAIUIX

HpC,Z[MCTHBIe PE3YIBTATHI: BIIAACHUE IPABUIIAMU TEXHUKH 0€e30IMacHOCTH IIPpU UCIIOJIB30BAHNN XUMHUYCCKUX BEIIECCTB

OK 09. Ucnonp3oBaTh HHGOPMAIIMOHHBIC TEXHOJOTHH B IPO(PECCUOHATBHOM JCSITEIBHOCTH.

JIMYHOCTHBIE Pe3yIbTAThI: TOTOBHOCTh M CITIOCOOHOCTH K 00PA30BAHUIO, B TOM YHCIIE CaMO0OOpa30BaHUI0, HA
MPOTSDKCHUH BCCH KU3HU, CO3HATEIIFHOE OTHOIIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCICITHON
npodecCHOHANBHON U O0IIECTBEHHON ACATEIEHOCTH

MertanpeaMeTHbIe Pe3yJIbTaThl: TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITENIbHON HHPOPMAIIMOHHO-TI03HABATEILHOM
JIeSATEIbHOCTH, BIIaJICHUE HABBIKAMHU TTOJTyYCHHUS] HEOOX0IMMON HH(BOPMAIMY U3 CIIOBAPEl pa3HbIX TUIIOB, YMEHHE
OPHEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HH(OPMALINH, KPUTHYECKU OLICHUBATH M HHTEPIIPETUPOBATH
uH(pOpMaLIKIO, OTyYaeMyI0 U3 Pa3IMYHbIX HCTOYHUKOB

[IpenmeTtHbIe pe3ysbTaThl: cHOPMUPOBAHHOCTH COOCTBEHHOM TMO3UITUH [0 OTHONICHHUIO K XUMUYECKOH HH(pOpMAIIHH,
[0JIy4aeMOM U3 Pa3HbIX HICTOYHUKOB

B pe3yabTraTre ocBOeHMS JUCHUILUIMHBI 00y4aoLmiics B 001eM 110 JUCHMILIMHE J0JKeH

JIn4HOCTHBIE pE3yIbTATHIL:

- ¢(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECCTBEHHON
MPAaKTUKK, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, & TAKIKE pa3IuIHbIX ()OPM OOIIECTBEHHOI'O CO3HAHHS, OCO3HAHUE CBOETO MECTa
B IOJIMKYJIBTYPHOM MHPE

- TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHMIO, B TOM YHCIIC CaMOOOPA30BAHHUIO, HA TIPOTSHIKCHUU BCCH KHU3HH, CO3HATEIILHOE
OTHOIIICHHE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICIIHOM MPOQPECCHOHANIBHOM U O0IIECTBEHHOU AEATEIILHOCTH
- HaBBIKH COTPYIHAYECTBA CO CBEPCTHUKAMH, IETEMHU MIIAIIIETO BO3pacTa, B3pOCIBIMHU B 00pa30BaTeIbHON, 0OMIECTBEHHO
MOJIE3HOHU, Y4eOHO-HCCIIeIOBATENBECKOM, MPOSKTHOM U APYTHX BUIAX ACATEIHHOCTH

- HaBBIKH COTPYIHAYECTBA CO CBEPCTHUKAMH, NETEMH MIIAJIIIETO BO3pacTa, B3pOCIBIMU B 00pa30BaTebHON, OOIECTBEHHO
MTOJIE3HOHU, Y4eOHO-HCCIIeIOBATENBCKOM, MPOSKTHOM U APYTHX BUIAX ACATEIHHOCTH

- TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPA30BaHUIO, HA IPOTIKCHUN BCEH KHU3HH; CO3HATEIIEHOE
OTHOIIICHHE K HETPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIICIITHOM NPO(ECCHOHATBHON 1 00IIIECTBEHHOM AesITeIbHOCTH
MeranpenmeTHble pe3yJbTaThl:

- ¢(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPAKTUKH, OCHOBAHHOTO Ha JMAJIOre KyJIbTYP, & TAKKE Pa3IMIHbIX ()OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO MECTa
B IOJIMKYJBETYPHOM MHPE

- BJIAICHUEC HAaBbIKAMU HO3HaBaTeHBHOﬁ, y‘l66HO-HCCHeZ[OBaTeHLCKOﬁ nu HpoeKTHOﬁ JACATCIBbHOCTHU, HABBIKAMH pa3peuleH1/I;1
po6IIeM; CIOCOOHOCTH M TOTOBHOCTE K CAMOCTOSTEIIFHOMY TIOUCKY METOAOB PEIICHHUS MPAKTHUYSCKIX 3a/1a4, IPUMECHECHUIO
Pa3IMYHBIX METO/IOB ITO3HAHHS

- YMEHHE CAMOCTOSTEIBHO OIPEACTIATE LENN IEATSIFHOCTH U COCTABIATH IUIAHEI IS TETLHOCTH; CAMOCTOSTEIIFHO
OCYIIECTBIISATH, KOHTPOIUPOBATH U KOPPEKTUPOBATH JACATEIHHOCTD; HCIIOIB30BATh BCE BOBMOXKHBIC PECYPCHI TS JOCTIKCHHS
ITOCTABJICHHBIX [IeJIeH M peai3aliy IIAaHOB AeSTeIIEHOCTH; BRIOMPATh YCIICIIHBIC CTPATETHH B Pa3IUYHBIX CUTYAITHIX

- TOTOBHOCTB U CITOCOOHOCTB K CAMOCTOSITEIbHON HH()OPMAIIHOHHO-TIO3HABATEIFHON e TEIFHOCTH, BIIaJICHIE HABBIKAMU
MOJTyYeHHsI He0OX0 MO HH(MOPMAIK U3 CIOBAPEH Pa3HBIX THIIOB, YMEHHE OPHEHTHUPOBATHCS B Pa3IMIHBIX HCTOUHUKAX
nHGOPMAaNNH, KPUTHYECKH OIICHUBATh U MHTEPIPETHPOBATh HH(POPMAIINIO, TTOTyJaeMyI0 U3 Pa3IMIHBIX HCTOYHUKOB
IIpenmeTHbIe pe3ynbTaThl:

- BJIAICHUEC OCHOBHbBIMHU METOaMH HaquOFO IIO3HAaHMUsI, I/ICHOHB?:YCMHMI/I B XUMHUU. HaGJ'I}OlleHI/Ie, OIIMCAaHUC, I/I3MepeHI/Ie,
3KCHCpI/IMeHT; yMeHI/Ie 06pa6aTI)IBaTI), 06135[CH5[TI) peSyHBTaTBI HpOBe)IGHHI)IX OIIBITOB U ACJIATh BBIBOAbI, TOTOBHOCTH U
CIOocOOHOCTh MPUMEHATH METOJIBI IO3HAHUS MPH PEIICHUN MPAKTHYECKUX 3a7a4d c(POPMUPOBAHHOCTH YMEHUS 1aBaTh
KOJIMYECTBEHHBIC OIICHKH U IIPOBOANTE PACUYETHI IO XUMUYESCKUM (POPMYJIaM U yPaBHCHUSIM

- BJIaJICHHE OCHOBOIOJIATaIOIIUMH XUMUYECKUMHU MOHSITUAMHU, TEOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
10JIb30BaHUE XUMHYECKON TEPMUHOJIOTHEN U CUMBOJIUKON

- ¢c(hOpMUPOBAHHOCTH MPEICTABICHUI O MECTE XIMMHUHU B COBPEMEHHON HAyYHOW KapTUHE MUpPA; TOHUMAHHE POJIA XUMUH B
(hopMHUpPOBaHUY KPYro3opa U PyHKIIUOHAITEHOW TPAMOTHOCTH YeJI0BEKa JIUIS PEIICHUS MPAKTHICCKHUX 3214

- BJIAICHUC npaBnnaMn TCXHUKHU 66301’[8,CHOCTI/I HpI/I HCIIOJIB30BAHUU XUMHNYCCKUX BCUIICCTB

- ¢(hOpMUPOBAHHOCTH COOCTBEHHOHN MO3UIIUH 10 OTHOIICHHIO K XUMHYIECKON HH(OPMAIIHNH, TTOTy9aeMON U3 pa3HBIX
NCTOYHUKOB

2. CTpyKTYypa M cofep:KaHue JUCHUIIHHbI



2.1 O6beM JMCIMIIMHBI U BHbI Y4e0HOI padoThI

| KoauyecTBo 4acoB

®opma 00ydeHUst |

|

o® | 3@ | 030 |
IKypc 1/ Cemectp 1 ” “ “ |
|06]>CM AMCHUIJINHBI || 38 || ” |
| B TOM qncne:” || || |
Iﬂem;uu, VpOKU ” 12 “ “ |
|ﬂa6opam0prze pabomul || 16 ” ” |
|npa1<muqe01<ue 3auAmMus ” 4 “ “ |
|KOHCYHBTaLII/II/I | | | | | | |
ICaMOCTOﬂTeJ‘ILHaﬂ pabora ” 6 “ “ |
|Hp0Me>1<yT0qHaﬂ aTTecTalys || || || |
|I/IHJ:[I/IBI/I)IyaJ'ILHOG NIPOEKTUPOBAHHE || H H |
|(I)0pMa NPOMEXKYTOUYHOI aTTecTaluu || “ “ |
|Kypc 1/ Cemectp 2 || ” ” |
|061>eM JAMCIUILTHHBI || 48 “ “ |
| B TOM qncne:H || || |
|/zem;uu, Ypoxu || 16 “ “ |
|ﬂa60pam0prle pabombi || 18 “ “ |
|npa1<mut¢ecr<ue 3auAMUA || 4 ” ” |
|KOH0yJ'IBTaLII/II/I | | | l | l |
|CaMOCTOHTeJ'ILHa}I paboTa || 10 || || |
|Hp0Me>1<yTqua;1 aTTecTauus || “ “ |
|I/IHI[I/IBI/I,Z[yaJ'IBHOG TIPOEKTUPOBAHUE || || || |
|(I)0pMa NPOMEKYTOYHOI aTTeCTALMHU || nuddepeHIMPOBaHHBIH 3aUeT || || |
2.2 TemaTu4eCKUil NJIaH U COAePKAHUE JUCHMIINHBI

HaumenoBanue Conaep:xanue yueOHOro MaTepuasa u GopMbl OPraHU3aALUM JesITeTbHOCTH Oobem
pa3aesioB U TeM 00y4aommxcsi B yacax

Pasnea 1. O0mas xumusi 86
Tema 1.
Heoprannueckas |0Qoujas u neopzanuueckan Xumus 38
XUMUS

1. llepnoauyeckuii 3axoH u llepuoauyeckas cucreMa xumuueckux 3jaementos /1. U.
Memnpeneesa. CTpoenue aroma

OTtkpbiTHE TIepuoandeckoro 3akoHa. Otkpeitue . . Menneneesbim Ilepuonnyeckoro
Bakona. [lepuoanueckuii 3akoH U cTpoeHue atoma. M3otonbl. CoBpeMeHHOE TIOHATHE
XIMHUYECKOTO 3JeMeHTa. 3akoHOMepHOCTh . Mo3nu. CoBpemeHHas popMyTupoBKa
MepHoINIecKoro 3akoHa. [leprnoauueckas cucrema U cTpoeHue aromMa. PU3N4ecKuit CMBICI
[TOPSAKOBOTO HOMEpPA IIEMEHTOB, HOMEPOB TPYIIIHI ¥ IEPHO/Ia. 3HAUYCHHE IEPHOIMIECKOTO
3aKOHA U TIEPUOJIMYECKOIN CHCTEMbI XUMUIecKuX dyeMenToB J. 1. Menaeneena aiist pa3BuTus |2
HayKy ¥ IOHUMaHUs XUMUYEeCKON KapTuHb! Mupa. [Inanerapnas monens aroma 2.
Pesepdopna. Crpoenne aroma o H. Bopy. CoBpemeHHBIe ITpezicTaBIeHNs! O CTPOCHUH aTOMa.
KoprycKy1apHO-BOJITHOBOH JTyaiin3M YacTHIl MUKPOMHpPA. DJIEKTPOHHAast 000J04Ka aTOMOB.
KBaHTOBBIE YHCIIA: TIIaBHOE, OpOUTAIBHOE (T0OOYHOE), MATHUTHOE U CITHHOBOE.
PacripenienieHne 3JIEKTPOHOB 110 SHEPTETHYECKUM YPOBHSM, TTOypOBHIM U OpPOUTAIISIM B
COOTBETCTBUU C MPUHIUIIOM HaUMEHbILIEH SHepruy, npuHuunoM Ilaynu u npasuiom ['yHna.
JJIeKTPOHHBIE KOHQUTYPAITUN ATOMOB XUMHYECKHX 3JIECMEHTOB.

2. CTpoeHue BelecTBa

TloHsATHE 0 XUMHIECKOU CBSI3U. THUITBI XUMHUIECKUX CBSI3EH: KOBaJICHTHAsI, HOHHAS,
MeTaJutndeckas U BogopoaHas. KoBaneHTHas XxuMHudecKast CBA3b. J[Ba MexaHM3Ma
0Opa3oBaHUs 3TOMN CBSI3U: OOMEHHBIN U JOHOPHO-aKIeNTOPHBINA. OCHOBHBIE TApaMETPHI ATOTO [2
THTIA CBA3H: UTMHA, IPOYHOCTH, YTOJI CBSI3U MJIM BaJICHTHBIA yToJl. DJIEKTPOOTPUIIATEIEHOCTD
1 KTacCU(UKAIMS KOBAJICHTHBIX CBSI3€H M0 TOMY IIPHU3HAKY: IOJIIPHAS U HEMOJISIPHAS
KOBAJICHTHBIE CBS3H. [10IIPHOCTH CBA3M U MOJIPHOCTH MOJIEKYJIBI. CIIOCO0 IepeKphIBaHMS




HaumenoBanue
pa3aesaioB U TeM

Conep:xaHue y4eOGHOro MaTepuaia u OpMbI OPraHU3AIUY JeATETHLHOCTH
00y4aommuxcsi

OobeM
B Yacax

PIIEKTPOHHBIX OpOHTaNell 1 Kiaccu(UKaIs KOBAJICHTHBIX CBA3EH 110 3TOMY IPU3HAKY: G- U
n-cBsi3U. MloHHas xumudeckas cBsi3b. KpaiiHuii cinydail KOBaJIESHTHON NOJISIPHOM CBSI3H.
MexaHn3M 00pa30BaHUs HOHHOM CBsi3u. MIOHHBIC KPUCTAIUTMYCCKHIE PEIICTKH U CBOMCTBA
BEIIICCTB C TAKUMU KpUCTAUIaMU. MeTarmnaeckas XuMudeckas cBsi3b. OcoOBIi THIT
XUMHUYECKOM CBSI3U, CYIIECTBYIOUIMI B METa/UIaX U cIulaBax. Ee OTiIM4YMs U CXOACTBO C
KOBAJICHTHOM M HOHHOI cBs13aMu. CBOMCTBA META/UIMYECKOM CBsI3M. MeTalllIn4ecKrue
KpHUCTAJJIMYECKUE PEIIETKN U CBOMCTBA BEIIECTB C TAKUMHU KpHcTamaMu. BogopoaHas
XHUMHUYCCKas CBA3b. MexaHn3M o0pa3oBaHus Takou cBs3H. Ee xiaccudukams:
MEXMOJIEKYJISIPHAs M BHYTPUMOJIEKYJIIpHAsi BOJLOPOAHBIE CBSI3U. MOJIEKYIsIpHbIE
KPUCTAJTMYECKUE PEIISTKH ISl 3TOTO THUIIA CBSI3U.

3. Kitacchl HeopranmyecKux coefuHeHnii. XuMHu4ecKne peakiuu

Knaccuukarus HeopraHudecKnux BemecTs. [IpocTrie u citoxHbIe BemecTBa. OKCHIBI, HX
kiaccupukanus. [ mapokcumsr (0OCHOBaHUS, KHCIOPOACOIEPIKAIIUe KHCIOTH, aM(oTepHBIe
ruapokcuabl). Kucmotsl, ux knaccudukanms. OcHoBaHMSA, X Kiaccuuranus. Comu
CpexHre, KUCIBIe, OCHOBHBIE M KOMIUIEKCHBIE. Kitaccuukamus XuMIIecKIX peakiliii B
OpraHN4ecKOM U HeopraHuuecko XuMuu. CKOpOCTh XMMHUYECKUX peakuuid. [Tonsrue o
ckopocTu peakiuii. CKOpocTb TOMO- M FeTepOreHHON peakIui. DHeprus akTUBAIHH.
DaKTOpPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKOW peakuuu. [Ipupoaa pearupyrommx BemecTs.
Temmeparypa (3akon Bant-I'odda). Konnenrpanus. KataausaTopsl u KaTaan3: TOMO- U
TeTepOTeHHBIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHHE C HEOPTAHUYECKUMU
KaTamu3aTopaMu. 3aBUCUMOCTh CKOPOCTH PEAKIIHA OT MOBEPXHOCTH COTPUKOCHOBEHHSI
[pearnpyrommnx BenecTs.

4. PacTBOpHBI

[lonsTHe o pacTBOpax. BzaumonelcTBue pacTBOPUTENS U PACTBOPEHHOTO BELIECTBA.
CriocoOBI BEIpa)KEHHUS KOHIICHTPAIMN PACTBOPOB: MacCOBast OISl PACTBOPESHHOTO BEIIECTBA
(mporieHTHAs ), MOJIsIpHAs. TEOPHsI ANMEKTPOTUTHISCKON ArCcCcOoHai. MexaHn3m
TUCCOLIMALIMY BEIIECTB C PA3IMYHBIMU TUIIAMH XUMUYECKUX CBs3eil. CTeneHb
PIIEKTPOUTUICCKON JUCCOIHAIIH U (PaKTOPHI ee 3aBUCHMOCTH. CHIIBHBIC H CPEIHHE
BiekTponnThl. uccouunanus Boabl. Bogoponnslii mokaszaresns. Cpena BOOHBIX pacTBOPOB
PIIEKTPOIUTOB. Peakiinn oOMeHa B BOJHBIX PACTBOPaX AJEKTPOINTOB. ['aponn3 kak
oOMeHHbIH nporiecc. HeoOpaTuMbIil THAPONIN3 OpraHUYECKUX U HEOPTaHUYECKUX COeTUHEHUI
1 €r0 3HAYCHUE B IPAKTUYECKOMU NEATEIbHOCTU YEJI0BEKa.

5. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

OKHUCTUTENHLHO-BOCCTAHOBHUTENbHBIC peakini. CTeneHb OKMCIeHus. BoccTaHoBUTEH U
oxuciautenn. OKHUCIIEHHE U BOCCTaHOBIIEHHE. BaxkHeIe OKUCIMTENN U BOCCTAHOBUTEIIH.
MeTo/bl COCTaBIEHUS YPAaBHEHUM OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIX peakiuii. MeTos
PIIeKTpOHHOTO OanaHca. BnusHue cpenbl Ha MPOTEKaHNUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
[poleccoB. XUMUYECKUE UCTOYHUKHU TOKA. DJIEKTPOJHbIE NOTEHUUANBL. DJIEKTPOJIN3
[pacIUIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB. [Ipoliecchl, Mpoucxoasiiye Ha KaToe u
aHOJIe. YpaBHEHUS 3JIEKTPOXUMHUUECKHUX IPOLECCOB. DIEKTPOIU3 BOIHBIX PACTBOPOB C
MHEPTHBIMU 31eKTpogamu. Kopposus Meramos. [loHsiTue koppo3uu. XuMudeckas: KOppo3usi.
JIeKTpoXIMHIecKas Koppo3uss. CIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3HH.

6. XruMus 371¢MeHTOB

s-Onnemenmel. Bogopon. Bona. Onementst IA-rpynmnsl. 1llenounsie meramibl. [Ipupoansie
COCTMHEHUS HATPHS U Kalus, uX 3HaueHue. DneMeHTs! [IA-rpymmsl. Kansowmid, ero
[oydeHne, pu3ndecKie 1 XUMHUECKHe CBOCTBA. p-

Dnemenmsi. Amomuanid. [anorensl. ["amorens! B mpupose. bronorndeckas poys raloreHoB.
OnemeHTH VA-rpynmel. Bogopomasie coennuaerus aneMeHToB VA-rpynmbl. OKCHABI a30Ta U
(dochopa, COOTBETCTBYIOIINE UM KUCIOTHL. A30T U ochop B IpUPOIE, UX OHOTOTHIECKAS
poJib. DnemMeHThl [VA-rpynmsl. Yriepoa u ero amtotpornus. Cou yroJbHOW U KPEMHHUEBBIX
KHCJIOT, NX 3HaYeHHe U puMeHeHue. [Ipupomgoobpasyromas poib yriepoaa st )KUBOH 1
KPEMHHUS JJIs1 HS)KUBOH MTPUPOBL. d-Onemenmul. Menb, IMHK, XpPOM, JKeJIe30, MapraHell KaK
MPOCTHIE BEIIECTBA, UX (PU3MUYECKHE U XUMHYECKNE CBOHCTBA. HaxoskeHne 3THX METaioB B
MIPUPOJIE, X MoydeHue U 3HaueHne. CoeuHeHust d-3JIEMEHTOB C Pa3IMYHBIMU CTETICHSIMU
OKUCIICHMSL.

B mom uucie, npaKmuyecKux 3aHaAmuil u 1a60pamopHsIx pabom
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IMpakTnyeckoe 3ansTue Nel
Pemienue 3a1a4 Ha yCTaHOBJICHHE MacCOBOM 10JIM XUMUUYECKUX DJIEMEHTOB, Ha Fa30BbIE
3aKOHBI

IIpakTnyeckoe 3ansaTHE Ne2
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Perrenne 3aa4 Ha pa3nUIHbIC BUIBI KOHIIEHTPAIIMH PACTBOPOB

UlabopaTopHasi paGora Nel
M3ydeHne OCHOBHBIX KIIACCOB HEOPTaHMYIECKUX BEIIECTB M HOMEHKIIATYPBI

UIaGopaTopHasi padoTa Ne2
KuHeTnka XUMHYECKUX peaKInil

labopaTopHasi paGora Ne3
CBOHCTBA pacTBOPOB JIEKTPOJIINTOB

UIaGopaTtopnas paGoTa Ned
l3yueHne OKUCIUTEIbHBIX CBOMCTB IIEPMaHTaHaTa KaJHsl B pa3iIMYHbIX cpeaax

UIabopaTtopHas paGora NeS
Koppo3us metamio

UIabopaTopHas paGora Ne6
VccnenoBaHue poliecca IEKTPOIN3a BOAHBIX PACTBOPOB MIEKTPOIUTOB

UIaOopaTtopHas paGora Ne7
X IMAYECKHE CBOMCTBA METAJIJIOB

UlabopaTopHasi paGora Ne§
M3ydeHne CBOWCTB MPOCTHIX BEIIECTB U COCTMHEHHUH S-3JIEMCHTOB

CaMocTosiTeibHAs pa60Ta 00y4alomuxcs

Perrenue 3amaq Ha MEPHOANICCKAN 3aKOH U MIEPHOANIECCKYIO CHCTEMY XUMHUECKUX
binemenToB [[.M. Mennencena.

—

Pemenne 3a/1a4 Ha paCTBOPLI

Pemenne 3a/1a4 Ha OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIITNN

Pemenne 3a/la4 Ha IIPOCTHIC BCUICCTBA

NN —

Tema 2.
Opranuyeckasi
XHUMUS

Opzauuuecmm XUMUA

1. Teopust cTpoeHNs1 OPraHNYecKUX coeaNHeHMit

Teopus cTpoeHust opranudeckux coenuHenuit A. M. bytieposa. Ctpoenue aroma yriiepoja.
JIIeKTpOHHOE 00J1aK0 U OpOHTalb, 5- U p-opOuTanu. KoBaneHTHas XUMHUYECKasi CBA3b U €€
Kiaccu(UKAIUA 110 CIIoco0y ImepeKphIBaHus opOuTanei (o- u n-cBsa3n). Kinaccupukarms
opranndecknx coenuHeHNH. Kiaccngukanus opraHMyecKruxX BEIIECTB B 3aBUCUMOCTH OT
cTpoeHus yriaepoaHoi nenu. Kiaccuukanms opraHuuecKux BEIIECTB 0 THILY
(yHKIMOHANEHON rpymiTsl. OCHOBEI HOMEHKIIATYPBI OPraHMYECKHX BelecTB. TpuBHabHbIC
Ha3BaHU. ParoHansHast HOMEHKJIaTypa Kak npeanecTBeHHuna HomeHknatypsl [IUPAC.
Howmenxknarypa I[UPAC: npuHiunel 00pa3oBaHus Ha3BaHUi, CTApUIMHCTBO (DYHKIIMOHAIBHBIX
rpyr, ux o0o3HadeHue B npedukcax u cyppurcax Ha3BaHUH OPraHMYECKUX BELISCTB.

2. IIpeaenbHbIe YIJIeBOAOPObl. JTHUJIEHOBbIE U JHEHOBbIE YIJIEBOAOPOAbI
["omonornueckuit psin ankaHoB. [TorsTre 06 yrneBonopoaax. HoMmeHkmaTypa aikaHOB U
QIKWIBHBIX 3aMecTuTeneld. Gu3ndecKre CBONCTBA allkaHOB. AJIKaHbI B IPUPO/IE.
Xumudeckue cBoiicTBa ankaHoB. [anorenupoBanue (padotsl H. H. CemeHoBa), HUTpOBaHME
o KonoBanoBy. KpekuHr ankaHoB, pa3iuyHble BUbl KDEKUHIa, IPUMEHEHHUE B
MIPOMBINIICHHOCTH. [IMpoNH3 1 KOHBEPCHS METaHa, M30MepHU3aIis ankaHoB. OomacTu
[IPUMEHECHHUS aJIKaHOB. [IpOMBITIITICHHBIE CTIOCOOBI TIOTYYCHUS aJTKAaHOB: OJTYYCHUE W3
[IPUPOIHBIX UCTOYHUKOB, KPEKUHT Tapa(HOB, MTOTyYCHHE CHHTETHYECKOTO OCH3MHA,
rasu(uKanys Y, THAPUPOBAHNE aTKAHOB. | OMOJIOTHYECKUH P ATKSHOB. DICKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI 3TUJIEHA U ATKEHOB. XUMUYECKUE CBOMCTBA
QIKEHOB. DIEKTPOQUIBHBIN XapaKTep peaklnuii, CKIIOHHOCTD K PEaKIysIM MPUCOSTUHEHUS,
oKuCTeHN, TonuMepu3anui. [IpaBnino MapKOBHHKOBA H €T0 3JIEKTPOHHOE 00O0CHOBAHHE.
Peakiinu rajioreHMpoBaHusl, TUAPOTAIOT€HUPOBAHMS, TUpaTalluu, THIPUPOBAHUSI.
[TpuMeHeHne dTUIICHA U nporwiieHa. [IpoMBITIIEHHBIE CIOCOOBI OMYUEHUS ATKEHOB.
Peakmuu qeruapupoBaHus U KPEKUHTA aIKeHOB. JlabopaTopHbIe CIOCOOBI TIOMYUYEHUS
QIKeHOB. AnkaaueHsl. [ToHsATHE U KiIacCU(UKAIHS JTUSHOBBIX YTIIEBOJIOPOIOB IO B3aUMHOMY
aCIOJIOXKEHUIO KpAaTHBIX CBsi3el B MoJiekysie. [loHsTHe 0 m-3JIeKTPOHHOMN chcTEME.

3. AlleTH/IeHOBBIE YIJIEBOAOPO/Abl. ApOMAaTHYeCKHe YTIJIeBOI0PO/bI

["oMonorusoMepust MEKKIACCOBasl, yIJIEPOAHOrO CKEIeTa, MOJIOKEHHS KPAaTHOU CBA3H.
Peakius 3enuHckoro. [IpuMeHeHne alleTUIEHOBBIX yTIeBOA0poAoB. [lomuBuHMIaIETAT.
[Monyuenne ankuHOB. [TosryyeHne aneTuiieHa MMPOJIM30M METaHa M KapOUIHBIM METOJIOM.
["omonoruueckuii psi ankuHoB. Mueckuil psg apeHoB. beH3on kak npecTaBUTeNb apeHOB.
Pa3BuTHE NpezcTaBleHNi 0 cTpoeHHH OeH301a. XuMHYecKne cBoicTBa apeHoB. [Ipumepst

GaKIII/Iﬁ 3J'ICKTp0(1)I/IJ'H:HOFO 3aMCLICHUSA: aJIOTCHUPOBAHUS, AJIKUJIUMPOBAHMUSA (KaTaJ'II/I?)aTOpI:I
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Dpunens—Kpadtca), HuTpoBaHMs, CyIb(GUpOBaHIS. Peakiiy ruagpupoBaHus u
MPUCOSTNHEHHS XJI0pa K 6eH30,1y. OCOOCHHOCTH XUMHUYECKHX CBOMCTB TOMOJIOTOB OSH30JIa.

4. IlpupoaHbIe HCTOYHUKH YIJIEBOIOPOI0B

HedTs. Pextnduxanms HegTr, OCHOBHBIC (PAKIHHN €€ Pa3IeICHHUs, UX UCTIOIb30BaHHE.
Bropuunas nepepaborka HedrenpoaykToB. KpekuHr HedrenpoaykToB. Pudopmunr
HedrenpoaykToB. KauecTBo aBToMoOMIbHOTO TOTIMBa. OKTaHOBOE yKcio. [IpupoHblii u
oy THBIH HedTsiHO# ra3pl. CpaBHEHHE COCTaBa MPUPOAHOTO U MOMYTHOT'O T'a30B, UX
MPaKTHYECKOE UCTIONb30BaHue. KameHHBbIH yroib. OCHOBHBIC HATIPABIICHUS HCIIOIB30BaHU S
KaMeHHOTO yrist. KokcoBaHMe KaMEHHOTO YyTiisl, BaYKHEHIITIE TIPOIYKTHI 3TOTO Mpolecca:
KOKC, KAMEHHOYTOJIbHasl CMOJIa, HaJICMOJIbHAsI BOAA.

S. 'nApOKCUHIILHBIC COeTUHEHHS, AJIbJAerHIbl U KeTOHBI

Ctpoenue 1 kiaccudukaims cnuptoB. Kitaccugukanus CHUPTOB 0 THITY YITIEBOAOPOIHOTO
[pasiviKaia, 9YUCITy TUAPOKCUIIBHBIX TPYIII U THITy aTOMa YIIIEPOJa, CBA3aHHOTO C
THIPOKCHIIEHON TPYIION. XMMHUYECKHE CBOMCTBA aIKaHOJIOB. PeaknoHHas cIIocCOOHOCTh
MIpeJeIbHBIX OJHOATOMHBIX cIUPTOB. CpaBHEHNE KUCIOTHO-OCHOBHBIX CBOMCTB
OpraHU4eCKHX U HEOPraHUYECKUX COENUHEHHH, coaepkamux OH-rpynmy: Kucnor,
OCHOBaHMH, aM(OTEPHBIX COeMHEHUH (BOBI, CIUPTOB). CIIOCOOBI MOy ICHUS

cupTOB. I'MaponyN3 ranoreHankaHoB. I'napaTanus alkeHOB, yCIOBUS €€ IPOBEICHHUS.
OTenbHbIC IPECTaBUTENN aJIKaHOJIOB. MHOr0aToOMHbIe CIUPTHL. M3oMepus u
HOMEHKJIaTypa MpeCTaBUTENeH ABYX- U TPEXaTOMHBIX CIIUPTOB. DeHoI. DIeKTPOHHOE U
[IPOCTPAHCTBEHHOE CTpOeHHE (eHoa. B3auMHOe BIMAHEE apOMaTHUECKOTO KOJIbIIA U
TUIAPOKCUWIBHON rpymbl. ['oMosiornyeckue psjpl anbAeruioB U keToHoB. [lonsaTue o
KapOOHMJIBHBIX COCMHEHMAX. DIEKTPOHHOE CTPOSHHE KapOOHMIILHOM IpyIbl. XUMUYECKHUE
CBOICTBA aJIbJICTUIOB U KETOHOB. PeaknnoHHast ciocoOHOCTh KapOOHMUIIBHBIX COEANHEHUH.
[TpuMmeHeHne 1 osTydeHne KapOOHMIBHBIX coequHeHNH. [IpruMeHeHne anbIeTHI0B U KETOHOB
B OBITY ¥ TPOMBIIUICHHOCTH. AJIBICTH/IBI M KETOHBI B IIpHUpoe (3QHUpHBIE Macia,
(epomonsl). [ToxydeHne kKapOOHMIBHBIX COSTMHEHUH OKHUCICHUEM CIIHPTOB, THAPATAINCH
QJIKMHOB, OKHCIIEHHEM YIIIEBOI0POA0B. OT/ENbHbIE IPEACTABUTENN albIETUI0B U KETOHOB.

6. Kap6oHOBbIe KHCJOTHI M UX IPOU3BOJAHbIEC

["omostormyeckuii psit peaebHBIX 0THOOCHOBHBIX KapOOHOBBIX KUCIOT. [ToHsATHE O
KapOOHOBBIX KHCIJIOTaX M MX Kiaccupukanus. XMMUIEeCKHe CBOHCTBA KAPOOHOBBIX KHCIIOT.
Peaxuyy, WILTIOCTPUPYIOIIME KUCIOTHBIE CBOMCTBA U UX CPAaBHEHUE CO CBOMCTBAMU
HEopraHUYeCcKHX KUCJIOT. Peakin atepudukanuu. CrocoObl noayueHHs KapOOHOBBIX
KucaoT. OTAeIbHbIC IPECTaBUTENN U MX 3HaYeHue. O01ie criocoObl MOIyYeHUs: OKHCICHNE
QJIKaHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, aIbAeruaoB. CiaoxHbie 3¢upsl. CTpoeHne u
HOMEHKJIATypa CJI0KHBIX 3(upoB. CHOCOOBI MOTyUSHHs CIIOKHBIX AGHPOB. JKUphI Kak
C10KHBIC YQUPHI THIeprHa. KapOOHOBBIE KHCIOTHI, BXOIAIINE B cOCTaB kupoB. Conn
KapOOHOBBIX KHCJIOT. Mbuta. CriocoOBbl MOJTydeHust Coeii: B3auMOIeHCTBHE KapOOHOBBIX
KHCJIOT C METAJIJIaMH, OCHOBHBIMH OKCH/IaMH, OCHOBaHHUSIMH, COJISIMH; IIETIOYHON THAPOIIN3
CITO’KHBIX 3()UPOB.

7. YriaeBoabl, AMHUHbI, AMHHOKHUCJIOTHI, 0€JIKHI

[onsatue 06 yrieBonax. Knaccupukamnus yriaeBogoB. MoHO-, - U TOTUCAXapUAIbI,
[IpeCTaBUTENN KaKJOH TPyIIBI yIieBoJ0B. MoHOcaxapuasl. CTpOCHHE U ONITHYeCKast
M30MepHUs MOHOCaXapuIoB. [I0K03a, CTpoeHHe e MOJIEKYITBI ¥ (pr3HYecKie CBOWCTRA.
Taytomepus. IlenTo3sl. Pru6o3a u ne3oxkcupnbdos3a Kak MpeICTaBUTEIH aJlbJOIIEHTO3.
Ctpoenne moiexyn. Ctpoenne nucaxapuaoB. CTpOSHHE U XUMHUYECKHE CBOMCTBA Caxapo3bl.
JTakTo3a M MasTbTO3a Kak U30MephI caxaposbl. O0iee ctpoerne noaucaxapuaoB. CTpoeHue
MOJIEKYJTBI Kpaxmasa, aMiiIo3a 1 aMIJIoNeKTHH. Pu3ndeckie CBOMCTBA Kpaxmaa, ero
HaXOXKJICHNE B IPHPOJIe U bronorndeckas poits. [ mkoren. Knaccnpukarus n n3omepus
amMuHOB. [ToHsTHE 00 amuHax. [lepBUYHbIE, BTOPUYHBIC U TPETUUHBIE AMUHBI. AHUJIMHOBBIE
kpacutenn. [IoHATHE O CHHTETHYECKHX BOJIOKHaX. [lonMamMuIsl 1 HonuaMuIHbIe
CHHTETHYeCKHe BoJIOKHA. [IpiMeHeHune u nony4yenre aMuHoB. [lonydenre aMuHOB. PaGoThl
H. H. 3unnnra. AMuHOKHCTIOTHL [ToHSATHE 00 aMUHOKHCIIOTaX, UX KITACCU(PUKAINAT U
cTpoeHue. OnTruyeckast ”30MEpHUs 0-aMUHOKUCIOT. benkn. benku kak npupoaHsie
noiumepsl. HyknenHoBbie KucnoThl. HykiienHOBBIE KHCIOTHI KaK IPUPO/IHBIE TIOIUMEPHI.
Hyxneoruasl, ux ctpoenue, npuMepsl. ATO u AJI®, ux B3auMonpeBpaleHue 1 poib TOro
IIporiecca B PHPOJIE.

8. brojIorn4yecKn aKTHBHbIE cOeJMHEHNsI. XUMHUS B JKU3HHU 001IeCTBA
DepmenTsl. [lonsaTHE 0 hepMeHTax Kak 0 OMOJOTHUECKUX KaTaTu3aTopax OeIKoBOM

mpupoasl. OcCOOEHHOCTH CTPOCHUS M CBOWCTB B CPABHEHUH C HEOPTaHHYECKUMH
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KaTanu3aropamu. Butamunel. Ilonstue o ButamMuHax. Mx kmaccuduxarust n 0003HadCHHUE.
Hopwma notpebierns ButaMuHOB. BoopactBopumslie (Ha npumepe ButamMuHoB C, rpymmns! B
u P) u xxupopactBopuMsle (Ha mpumepe ButaMuHoB A, D u E). AButamuno3bl,
TUIIEpPBUTAMHHO3BI ¥ TUIIOBUTaMHHO3bI, UX NpoduiakTuka. ['opmonsl. [ToHsTie o ropMoHax
Kak OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX, BBHITTOJIHSIIONINX SHIOKPHHHYIO PETyJISINI0
PKI3HECSATEIbHOCTH OPraHu3MOB. XUMHUSI U TIPOU3BOACTBO. XUMHUECKAas IPOMBIIIICHHOCTb
1 XUMHUECKUE TEXHOJIOTHUH. XUMHUS B CEJIbCKOM X03AHCTBE. XUMM3aLUs CETLCKOr0
X03sICTBA U ee HalpaBJIeHUA. XUMUS U HKOJIOTHsI. XMMHUUYECKOE 3arps3HEHHUE OKpY KaroIei
cpensl. OxpaHa ruapocdepsl OT XUMHUECKOTO 3arpsI3HEHHUSL. XUMUSI U TIOBCEIHEBHAS XKU3Hb
uenoBeka. Jlomamusst anTeka. Motomue u gnctsmue cpeactsa. Cpeacrsa 60pbObI ¢
OBITOBBIMU HACEKOMBIMH.

B mom uucie, npakmuieckux 3aHAmMUI u 1a60pamopHsix pabom
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IIpakTHueckoe 3ansiTue Nel
OmnpenencHne XUMHUUECKOH (hOpMYIIBI BEIECTBA 110 MPOAYKTaM €ro CrOpaHus

IIpakTHyeckoe 3ansaTHE Ne2
M3ydeHne XMMHYECKHX CBOWCTB, H30MEPHU M HOMEHKJIATYPBhI STHICHOBBIX YIIEBOIOPOJLOBM

UlabopaTopHasi paGora Nel
OOHapyKeHHE HENPEACIbHBIX COSANHEHUH B KEPOCHHE, CKUIIHApe

UlabopaTopHasi paGora Ne2
OKHCIIeHNE CIMPTOB PA3IMIHOIO CTPOCHUS XPOMOBOH CMECBIO

UlabopaTopHasi paGora Ne3
[ToxydeHne riummepara Mean

UlabopaTtopHasi paGora Ned
AHaIM3 BOCCTAHOBUTEIBHBIX CBOHCTB aJIbACTHAOB

UlabopaTtopHasi paGora NeS
3yueHne XMMHYECKHX CBONHCTB YKCYCHOMN KHCIIOTEI

UlabopaTtopHasi paGora Ne6
Yrnesoapl. [lonrcaxapus

UlabopaTtopHasi paGora Ne7
M3ydeHne CBOWMCTB OEIKOB

UlabopaTtopHasi paGora Ne8
OOHapyxenue Butamuna A, C u D B mojconHedHOM Maciie, S0JI0YHOM COKE U B KypPUHOM
PKEJITKE, COOTBETCTBEHHO

UlabopaTtopHasi paGora Ne9
CpaBHEHHE CBOHCTB MbUIA M CHHTETHUECKHX MOIOLINX CPEACTB

CamocTosiTeJibHAsI pa00oTa 00y4aOUIUXCS

Pemenne 3a/1a4 Ha YyTJICBOJOPO/JAbI. AJKeHBI 1 JAUCHEI.

Pemenne 3a/1a4 Ha THAPOKCUIIbHBIC COCJUHCHUS

Pemenne 3aJ1a4 Ha aJbJACTruabl 1 KCTOHBI

Pemenue 3a1a4 Ha KApOOHOBBIE KUCIOTHI M UX TPOU3BOJIHbBIE

Pelenue 3a1a4 Ha yriaeBOAbL

IIpomexyTouyHas arrecranus B popme 1 dpepeHIUPOBAHHOIO 3a4€eTa

Bcero:

3 MaTtepuajbHO-TeXHHYECKOe U Y4eOHO-MeToAuYecKoe odecneyeHue JMCHUTIMHBI (MOLY 1)

3.1 CnenunaabHble NOMeIeHUA A5 peaau3aluy NporpamMmbl

Kabuner xummu ¢ taboparopuei 1 1a00paHTCKON KOMHATOH, yIOBIETBOPSIOMINE TPEOOBAHNUSAM CAHUTAPHO-
SMHUIEMHONOTHYeCKHX MpaBui 1 HopMaTtuBoB (CanllnH 2.4.2 Ne 178—02) u ocHaIIeHHBIE THITOBBIM 000PYAOBaHHEM,
TIO3BOJISTIOIIUM JOCTIKEHHE o0yuatommmMucs ycranoBiieHHBIX @PI'OC COO tpeboBaHuii K IpEIMETHBIM, METAIIPEAMETHBIM H
JIMYHOCTHBIM PE3yJIbTaTaM OCBOCHUSI IPOrpaMMbl yueOHOH JTUCIUIUIMHBL.

B TOM uncre, B cocTaB yueOHO-METOANYECKOTO M MaTepHATIbHO-TEXHUIECKOTO 00eceYeHNs] KAOMHETa BXOIAT:

— JIOCKa,

— II0CaJJOYHBIE MECTa 110 KOJINYECTBY 00yYaronxcs;

— pabouee MeCTO NpeToaBaTes;

— MHOTO(YHKIIMOHAJIBHBII KOMIUIEKC TPEOAaBaTEls;

— HarJsIHbIC TIOCOOUS;

— HH(POPMALIMOHHO-KOMMYHHKATHBHBIE CPEACTBA.

3.2 UndopmanuoHHOe obecrieyeHHe peau3ali NPporpaMmMbl
3.2.1 OcHoBHas JuTepaTypa



1. 1. Tabpuensn, O. C. Xumust mis npodeccuii u CrielualbHOCTEH TEXHHUYECKOro NMpoduuis : y4eOHUK s
CTYyACHTOB oOpa3oBarenbHbIX yupexaeHuid CIIO Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUs C MOJIYYCHHEM CPEIHETO
obmero obpasosanus / O. C. I'adbpuensn, U. I'. OctpoymoB. — 7-¢ u3n. — Mocksa : Akagemus, 2019.

- 272 c¢. — (IlpodeccuonanpHoe oOpa3oBanme : OOmeoOpa3oBaTeNbHBIC AUCHUILIMHBI). — Tekcr
HENOCPEACTBEHHBIH.

3.2.2 JlonoJiHUTEbHAS JIUTEPATypa

1. AndunoreHona, . B. Xumus: yae6nuk u npaktukym mist CI1IO / Aapunorenosa U. B., babkos A. B., [Toikos
B. A.. — 2-e usn., ucnp. u gomn. — Mocksa : [Opaiit, 2020. — 291 c. — ISBN 978-5-534-11719-6. — URL:
https://urait.ru/book/himiya-452856 . — TekcT : 3JIEKTPOHHBIH.

2. OunetinnkoB, H. H. Xumus. anroputmsel penieHust 3afad U TecThl: yuyeobHoe nocodbue mis CIIO / OneliHukoB
H. H., Mypassesa I'. II.. — 3-e u3n., ucop. u gon. — Mocksa : IOpaiit, 2020. — 249 c. — ISBN 978-5- 9916-9665-4. —
URL:. — TeKcCT : 371€KTPOHHBIM.

3. Pocun, U. B. Xumus. yueonuk u 3anaunuk mis CI1O / Pocun U. B., Tomuna JI. /1., Conosses C. H.. — Mocksa
: FOpaiit, 2021. — 420 c. — ISBN 978-5-9916-6011-2. — URL: https://urait.ru/book/himiya-uchebnik-i- zadachnik-469893
. — TeKcrT : 37IeKTPOHHBIN.

4. Xwumwus. 3amadHuk.: yaeOnoe mocodue mist CIIO / [Mox obm. pen. @aneesa I'.H.. — Mocksa : HOpaiir, 2021.
— 236 c. — ISBN 978-5-9916-7786-8. — URL: https://urait.ru/book/himiya-zadachnik-470947 . — TekcT : 3JIEKTPOHHEIH.
3aiineB, O. C. XuMus. 1a00paTOpPHBII MPaKTUKYM U COOPHHUK 3amad.: yueOHoe mocooue misa CIIO / 3aiinmes O. C.. —
Mocksa : FOpaiit, 2021. —202 ¢. —ISBN 978-5-9916-8746-1. — URL: https://urait.ru/book/himiya-laboratornyy-
praktikum-i-sbornik-zadach-471405 .TekcT : 3JIeKTpPOHHBIH.

3.2.3 MeToau4eckas JJUTepaTypa
3.2.4 UnTepHeT pecypcebl

1. Enunas xommtexnus LludpoBsix 00pa3oBaTeNbHBIX PECypCoB [ DIEKTPOHHBIN

pecypc]. — Pexxum moctyma: http://school-collection.edu.ru/, cBoGomHBIH. — 3ari. ¢ 3KpaHa.

2. EnuHoe okHO mocTyma K HHPOPMAaIMOHHBIM pecypcaM [ DIeKTPOHHBIH pecypc].

— Pexxum nmocryma: http://window.edu.ru/, cBoGoaHBIN. — 3ariL. ¢ SKpaHa.

3. denepanbHbI HEeHTP HHHOPMALMOHHO-00Pa30BaTEILHBIX PECYPCOB

[DnekTponnsii pecypc]. — Pexxum noctyma: http://fcior.edu.ru/, cBoboaHbIN. — 3aril. ¢ 3KpaHa.

4. XuMUKH U XUMUS [ DNEKTPOHHBIH pecypc] : dKypHall XUMHUKOB-9HTY3HacToOB. — Pexxum noctymna: http://chemistry-
chemists.com/, cB0OOIHBIN. — 3ari1. ¢ 3KpaHa.

5. Xumust [DneKTPpOHHBIH pecypc] : yueOHO-METOIUUSCKUH KYPHAT I YUYUTEICH XUMUU U eCTecTBO3HaHus / M3naTenibekuit
noMm «IlepBoe ceHTsiOps». — Pexxum moctyma: http://him.1september.ru/, cBo6oaHbIH. — 3ari. ¢ 3KpaHa.

6. XuMus B mKosie [DIeKTPOHHBIH pecypc] : HayYHO-TeOPEeTHUECKHH U METOIMYECKUH XypHall. — Pexxum nocryma:
http://www.hvsh.ru/, cBobomHBIH. — 3ary. ¢ 3KpaHa.

7. X¥MHS ¥ )KU3HB [ DJIEKTPOHHBIN pecypc] : HayIHO-TIOMYIIAPHEIH )KypHai. — Pexxum noctyma: http://www.hij.ru/,
CcBOOOMHBIN. — 3ardl. ¢ 3KpaHa.

4. Opranusanusi CaMOCTOSATEJbHOMH PadoThl 00yUalOIMXCS

CamocrodarenbHas paboTa 00y4yaromuxcs OCyIIeCcTBIsAETCS B 00beMe, YCTAaHOBIEHHOM B pasfielie 2 HacTOAIIeH IPOrpaMMBI
JTUCITUTUTAHBI (MOJTYJIS).

J1ist caMOCTOSITENbHOM PaboThl 00yUarOIMXCS Py CMOTPEHbI CHIEMAbHbIEC TTOMELICHUSI, OCHAILICHHBIE KOMITBIOTEPHOM
TEXHHUKOH ¢ BO3MOKHOCTBIO MOIKITIOUEHIUS K HH(POPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOH ceTn "MHTepHeT" ¢ obecriedeHnemM
JIOCTyTIa B AJIEKTPOHHYO HH(POpMaIMoHHO-00pa3oBarenbHyto cpeny Kys['TY.

6. Nnble cBegenus u (M) MATEPHAJIBI

1. O6pa3oBaTeNBHBIN IPONECC OCYIIECTBISIETCS C UCIIONB30BaHUEM KaK TPAIUIIMOHHBIX TaK U
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

B pamkax ayqUTOpHBIX 3aHITHIA MPUMEHSIOTCS CIEAYIOLME UHTEPAKTUBHbBIE METO/bI:

- pa300p KOHKPETHBIX IPUMEPOB;

- MyJbTUMEIUHAs Mpe3eHTalusl.

2. HpOBC}ICHI/Ie TPYNIIOBBIX U HHAWBUAYAJIBHBIX KOHCyJ’IBTaHI/Iﬁ OCYIIECTBIIACTCA B COOTBETCTBHUU C
pacnmCaHnueEM KOHCyJ’[BTaHI/II\/’I 10 T€MaM, 3a4BJICHHBIM B pa6oqef/'1 nporpaMmMe TUCHUILUIMHBI, B IEPHUOJT
OCBOCHHS

JUCITUTUTAHBI U TIEpe]] IPOMEKYTOUHOM aTTeCTalUe! C YI4ETOM Pe3yJIbTaTOB TEKYIIEro KOHTPOJISL.
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