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1. TACTIOPT PABOUE# ITPOT'PAMMBI YYEBHOM JUCITATIIMHBI
1.02 XUMMUS

1.1. O6s1acTs npuMeHeHUus1 padoveil NPOrpaMmbl

Pabouas mporpamMma y4eOHOM ITUCHMUIUIMHBI «XUMHUSD SBISIETCS YaCThIO
npeametHoil obnactu «lIpodunbnabie nucuummuuaey PI'OC cpennero oOuiero
o0pa3oBaHMsl, peaqu3yeMOil IpPOrpaMmbl MOATOTOBKH CHEIHMAIUCTOB CPEIHETO
3BeHa B coorBercTBUM ¢ PI'OC CIIO cnenmansHoctu 49.02.01 ®usmnueckas
KyabTypa st ctyneHtoB ocBauBatomux [IIICC3 nHa 0a3e OCHOBHOro OOUIETO
o0pa3oBaHUs

1.2. MecTo y4eOHOIl AUCHMIUIMHBI B CTPYKType NPOrpaMmbl MOATOTOBKH
CIeNUATNCTOB CPeHero 3BeHa:

VYyeOHast AUCHUIUIMHA « XUMHS» U3ydaeTcs B 00111e00pa30BaTeIbHOM IIUKIIE
yueoHoro miana [TIIICC3 Ha 6a3e 0CHOBHOIO 001Iero 00pa3oBaHMs ¢ MOJyYECHUEM
CcpeaHero oo01ero oopa3oBaHuUs.

B yue6nom mnane IIICC3 yyebHas qucuuiuiniHa « XUMUS» BXOAUT B ITUKII
y49eOHBIX JUCIUIUTMH  OO0IIe00pa3oBaTEIbHOW TMOATOTOBKH  CHCIHATBHOCTH
49.02.01 duznyeckas KyJIbTypa €CTECTBEHHOHAYYHOT' O npoduis
npo¢eCcCUOHAILHOTO0 00pa30BaHUsI.

1.3. Heau u 3agaum y4eOHOUH AMCUMILIMHBI — TPeOOBAHUSL K pe3y/bTarTaM
0CBOEHMSI YUeOHOI TUCIIUIIINHBI:

OcBoenne coaepkanus yueOHou mucruruiuabl [1J1.02 Xumus, oGecrieunBaeT
JTOCTHXKEHUE CTYJICHTaMHU CJICAYIOUIMX Pe3yJbTaTOB:
« JIMYHOCTHBIX:
- YYBCTBO TOPJAOCTH MU YBAXEHHUS K HCTOPUU U JOCTHXKEHUSIM OTEUECTBEHHOM
XUMHUUYECKON HAayKH; XMMHUYECKH TpaMOTHOE IOBEJEHHE B MPOheCCHOHAIBHOM
NEATCIbHOCTH W B OBITY Ipu OOpalieHHH C XHMHYCCKHMH BEICCTBAMH,
MaTeprUalaMH U MPOLIECCAMU;
- TOTOBHOCTh K IPOAOJDKCHHIO OOpa30BaHMSA W TOBBIINICHHUS KBadu(puKamuu B
n30paHHONW TPOQPECCUOHATILHON NESITEIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
XUMHYECKUX KOMIIETECHIIUH B 3TOM;
- YMEHHUE HCIOJb30BaTh JIOCTMIXKEHHUS COBPEMEHHOM XHMHUYECKOW HAyKh H
XUMUUYECKUX TEXHOJIOTUH JUIsl TOBBIIMIEHUS COOCTBEHHOTO HWHTEIIEKTYaJIbHOTO
pa3BUTHUSI B BEIOpaHHOM podeccuoHaIbHON AeATebHOCTH;
« METanpeaMETHBIX:
- UCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB MMO3HABATEIBHOMN NEATEIBHOCTH U OCHOBHBIX
WHTEJUICKTYaJIbHBIX Omepaluid (MOCTaHOBKHM 3ajauu, (OPMYJIUPOBAHUS THUIIOTE3,
aHajgM3a W CHHTE3a, CpaBHEHHUS, OOOOIICHHUS, CHCTEMAaTH3alli{, BBISBICHUS
MPUIMHHO-CJICICTBEHHBIX CBS3€H, ITOMCKAa aHAJIOroB, (POPMYIMPOBAHHUS BHIBOJIOB)
JIJIsl peIIeHUs TOCTaBJICHHOM 3aJlaud, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS
(HaOJIFOACHUS, HAYYHOTO DSKCIIEPUMEHTA) JJIS H3YYCHHS pPa3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M TMPOILIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBaThCs B podeccuoHanbHOU cepe;



- HWCHOJIb30BAHWE PA3JIMYHBIX HCTOYHUKOB JUIA TMOJYYEHHUS XUMHYECKOU
uH(popManu, yMEHHE OLICHUTh €€ JIOCTOBEPHOCTH IS JIOCTHIKEHHS XOPOIIHX
pe3ynbpTaToB B MpodeccuoHanbHOU chepe;

* NIPEIMETHBIX:

- c(hOpMHUPOBAHHOCTH MPEACTABICHUNM O MECTE XMMHUHM B COBPEMEHHON HAy4YHOM
KapTUHE MUpPA; MOHMMaHUE POJIM XUMHUU B (HOPMUPOBAHUM Kpyrozopa v (yHK-
HAOHAIBHOM IPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTUUECKUX 3a1aY;

- BIAQJICHUE OCHOBOMOJIATAIOIIMMU XWMHUYECKUMH TOHATUSIMH, TEOPUSIMH,
3aKOHAMHU W 3aKOHOMEPHOCTSIMM; YBEPEHHOE IIOJIb30BAHUE XHMHUYECKOMU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BIJIQJICHUE OCHOBHBIMH METOJAMHU HAy4YHOTO MO3HAHMWS, HCIIOJIb3YEMBbIMH B
XUMUH: HaOJIOJICHUEM, OIMCAaHUEM, H3MEPECHHEM, OSKCIIEPUMEHTOM; YMCHHE
00pabaTbiBaTh, OOBICHATH PE3YJIbTAThl MMPOBEICHHBIX OIBITOB U JIeJIaTh BHIBOJBI;
TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHSATH METOJbI II03HAHUS TIPH PEUICHUH
MPAKTUYECKUX 3a]1a4;

- ¢OpMUPOBAHHOCTHh YMEHHUS J1aBaTh KOJWYCCTBEHHBIC OICHKH W IIPOHM3BOIUTH
pacdeTsl 0 XUMUYECKUM (POPMYJIaM B YPaBHEHUSIM;

- BJaJICHUE MPaBWJIAMHU TEXHUKHU O€30MaCHOCTU MPU UCIOJIb30BAHUN XUMUYECKUX
BEILIECTB;

- chOpMUPOBAHHOCTh COOCTBEHHOM MO3UIIMK TIO OTHOIICHHI0 K XUMHUYECKOU
uH(opMaIu, mojry4aeMoi U3 pa3HbIX UCTOYHUKOB.

1.4, KoJau4yecTBO 4YacoB Ha OcCBOeHHe padouyeid mnporpaMmbl y4eOHOM

AUCHUTLINHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocst 168 yaca, B Tom uucie:
00s13aTeNIbHOM ayAUTOPHON yueOHOU Harpy3ku oOy4darorierocss 112 gacos;
CaMOCTOSATENIbHON paboThl 0Oyuaromerocss U KoHcyibTanuii 50 yacoB, B TOM

yucye IpoekThl 4 yaca.
2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCLUIIJIMHBI2.1.

O0beM y4eOHOM JMCHUILIMHBI M BUIBI Y4eOHOH padoThl

Bua yuyeOHoii padoTsbI Oo0bem
4acoB
MaxkcumasibHas yyeOHasi HAarpy3Ka (Bcero) 168
O0s13aTe/1bHAN AYAUTOPHAS yueOHAsi HATPY3Ka (Bcero) 112
B TOM YHCJIE:

MPAKTUICCKUC 3aHITHS 36
CamocrosiTeibHAasE padoTa o0y4yawuierocsi M KOHCYJIbTalMH 56
(Bcero)

B TOM YHCIIE:
WHIMBUYJIbHBIA TPOEKT 4

IIpomesxcymounas ammecmayus 8 hopme oughgpepenyupoeannozo 3auema




2.2. TemaTuyeckuii miaH u coaepxkanue yueonoit nucuumiunbl [11.02 XUMUA

HauMeHOBARHE PASAEIOB B TeM Conep:xaHue y4eOHOro MaTepuasa, JJadoparopubie padoThl U MPAKTHYECKHE Oo0bem YpoBenn
3aHSITHS, CAMOCTOSITE/IbHAsI padoTa 00y4alumxcs, KypcoBasi pabora (IpoeKT) 4acoB OCBOEHMUS
1 2 3 4
BBenenne 2
Tema. Coaep:xaHue y4eOHOro MaTepuaJia 2
Hayunble METO/IbI TO3HAHMUS 1. HayuHble METO/IbI TIO3HAHUS BEIIECTB U XMMHUECKUX SBJICHUA. PoNb SKcriepuMenTa u 1
BEIIECTB M XUMHUYECKHX SBJICHHIA. TEOPUU B XUMUU. 3HaUCHUE XUMUU Npu ocBoeHuu npodeccuii CI1O u cnenumanbHOCTEH
CIIO ecrtecTBeHHO-Hay4HOTO MPOdHIIs MPO(hEeCCHOHATHLHOTO 00pa30BaHUsI.
2. 3nHavuenne xumuHu Tpu ocBoeHmn mpodeccuid CIIO um cnemmansaOocTel CIIO
€CTECTBEHHO-HAYYHOTO PO MpodhecCHOHATFHOTO 00pa3oBaHMUS.
Pazgen 1. O6mas n 90
HeOpraHu4YecKasi XuMusi
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 3
XuMus — HayKa 0 BEIIeCTBAX. 1. CocraB BemecTBa. U3mepenne BemectBa. CriocoObl CYIIECTBOBAHMS XMMHUUECKHUX 1
3JIeMEHTOB. BemecTBa MOCTOSHHOTO W TNEPEMEHHOT'O COCTaBa. 3aKOH IOCTOSHCTBA
cocTaBa BemlecTB. Macca aTroMoB M MoJeKyl. ATOMHas eAuHula Macchl. OTHOCH-
TEJIbHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. KonmdecTBO BeliecTBa M €IWHUIIBI €T0
H3MEpeHUsl.
2. ArperaTHble cocTosiHMsl BemecTBa. CMecH BemiecTB. 3aKOH ABOTaJpo U €ro
cnencTBusi. MonsipHblii 00beM BelIeCTB B ra3000pa3HOM cocTOsSTHUH. OO0beInHEeHHBIN
ra3oBblii 3aKOH U ypaBHeHue MenneneeBa — Kianelipona. MaccoBast 1 o0beMHast 101U
KOMITOHEHTOB CMECH.
IIpakTHyeckue 3aHATHSA 3 2

1. UsroroBnenue Mozeeun MOJICKYJI HCKOTOPBIX OPraHNYCCKUX U HCOPTaHUYCCKUX BEC-
ICCTB.

2. Oumctka BemecTB (QWIBTPOBaHHMEM M aucTWUIANMEed. OuucTKa BeIIeCTB
MIEPEKPUCTATIIM3ALUEN.

3. Ananu3 cozep:kaHusi npumeceid B Boje. OuncTKa 3arpsa3HEHHON BOJBI. Y CTpaHEHUE
KECTKOCTH BOJBI.




HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

CamocrosiTesibHast padoTa:

1. CamocrosiTenbHas HW3y4e€HHE TEOPETUYECKOr0 MaTepuaja: IMoAldop JUTepaTypHl,
MaTepuaioB UHTEPHET-PECYPCOB MO TeMe: « XUMHUsI — HayKa O BELIECTBAX.
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Tema 1.2.
Ctpoenue atoma

Coaep:xxanue yueOHOro MaTepuaJia

1. Atom — caoxnaa yacTuua. JlokasarenbCcTBa CIIOKHOCTH CTPOCHHUSI aToMa:
KAaTOAHBIE U PEHTICHOBCKHE Jy4H, (GOTodh(dEKT, pagruoaKTUBHOCTh, JJIEKTPOIIU3.
[Inanerapnass momens aroma 3. Pesepdopma. Crpoenume aroma mo H. bopy.
CoBpeMeHHbIE TTPE/ICTABICHHS O CTPOCHHH aToMa. KopmycKyIsipHO-BOJTHOBOH Tyalu3M
4JaCTUll MUKPOMHpPA.

IIpakTH4yeckue 3aHATHS

1. DieKTpOHHOE CTPOCHUE ATOMOB.

CamocTosiTesibHasi padoTa:

1.CamocTosiTenbHOE H3Yy4YEHHE TEOpeTUYecKoro Martepuana Mo Bompocam: CocrTaB
aroMHOro siapa. HykioHbl: TOpoOTOHBI W HEUTpOHBIL. M30TOMBI M  HYKIMIBIL.
YCTOWYUBOCTh sAfep. JJIEKTPOHHASA 000J104Ka aToMOB. [loHSATHE 00 SIEKTPOHHOM
opOuTanu u 3MeKTpoHHOM oOiake. KBanToBbie uncna. PacnpeneneHue 3J1€KTPOHOB 1O
JHEPreTUYECKUM YPOBHSM, TMOIYPOBHIM H OPOUTAISAM. DJICKTPOHHBIC KOHPUTYpAIMH
aTOMOB XMMHYECKHUX 3JIEMEHTOB.

2.3aIoJTHATH KPOCCBOPI Ha TeMy: «HeopraHndeckre BemecTBay.

Tema 1.3.

Ilepuonnueckuil 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHUX 3j1eMeHToB []. 1.
Menneneena.

Conep:kaHue y4eOHOI0 MaTepuaJia

1. OTkpeiTHE NepuoauYecKoro 3akoHa. [Ipennocwuiku: HakoruieHHe (hakToiaoruye-
CKoro Marepuana, pabotsl npeamectseHHUKOB (U. B. Jlebepeitaepa, A. D.11lankypTtya,
Jlx.A.Heronennca, JI.LKO.Meiiepa), cbe3q xumukoB B Kapicpys, TMYHOCTHBIE KadyecTBa
J. 1. MenneneeBa. Otkpoitue JI. . MenaeneeBbiM [leproanyueckoro 3akoHa.

2. Tlepuoauyeckuii 3aK0H M cTpoeHue aroma. M3otompl. COBpeMEHHOE TMOHSTHE
XUMHYECKOTO dJIeMeHTa. 3akoHoMepHocTh ['. Mo3mu. CoBpemennas popmymnuporka I[13.
3nauenue I13 u ITICXD JI. U. MeHnneneeBa 1y pa3BUTHS HAYKW M TMOHUMAaHUS
XUMHYECKOW KapTUHBI MUPA.




HauMeHOBAHHE PASAEIOB B TeM Conep:xaHue y4eOHOro MaTepuasa, JJadoparopubie padoThl U MPAKTHYECKHE Oo6bem YpoBenn
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT) 4acoB OCBOEHMUS
1 2 3 4
IIpakTyeckue 3aHATHA 3 2
1. Moaenupoanue nocrpoenus [lepuoagudeckoid TaOIUIBI XUMHYECKHUX JIEMEHTOB.
CamocrosiTe/ibHasi padoTa: 2 3
1. CocraBieHue SIEKTPOHHBIX 3JeKTporpaduveckux (HopMysl aTOMOB XHMHUYECKHX
3JIEMEHTOB.
2. CocraBiaeHue JOKIaa0B Mo TeMaM: <«JKu3Hp u aesrenbHocTh .M. Menueneeay;
«ITeproauaeckomMy 3aKOHY OyTyIee He TPO3UT Pa3pyIICHUEM. .. ».
Tema 1.4, Coaep:xaHue yueOHOro MaTepuaJia 3 1
CTpoeHue BellecTBa. 1. IlousiTe 0 XUMHYECKOM CBsA3H. TUIIBI XUMHUYECKUX CBSI3€H: KOBAJIEHTHAs, HOHHAA,
MeTaJUTMYeCKasi U BOAOPOIHAsL.
2. Opranunyeckue nojaumepbl. CrocoObl UX MONYYECHUS: PEAKIMU MOTUMEpPU3ALUU U
peakiuu nojgukonaeHcanuu. CTpyKTypsl nmoaumepoB. CTpyKTypUpOBaHUE MOJIUMEPOB.
Krnaccudukaiys moJiMuMepoB M0 pa3IudHbIM IPU3HAKAM.
IIpakTnyeckue 3aHATHS 1 2
1. Tumbl KPUCTAJUIMYECKUX PEHIETOK.
CamocTrosiTeJibHAsi pa6oTa: 2 3
1. CamocrosiTenbHOE HM3yueHHE Marepuasia 1o Bompocy: «lloHATHEe O XMMHYECKOH
CBSI3H».
2. IToxroroBka cooOmieHni: «MeTamnaeckas CBs3b»; «BomopoiHas CBA3b».
Tema 1.5. [Tonmumepsr. Coaep:xaHue y4eOHOro MaTepuaJia 3 1
1. Heopranmueckue mnojuMmepbl. [lonuMepbl — MpoOCThiE BELIECTBA M CIIOXKHBIC
BEIIECTBA C ATOMHOM KpPUCTANIMYECKOW pemieTkod. MuHepanbl U TOpPHBIE HOPOJIBI.
Cepa mnactuueckas. MuHepajibHOE BOJIOKHO — acOecT. 3HAaueHHUE HEOPraHMYECKUX
MIPUPOIHBIX MTOJIMMEPOB.
2. Opranunyeckue nmojauMepbl. CrocoObI MX MOJYYCHUS: PEAKIMH TTOTMMEPU3AINN U
peakuuu monukoHAeHcanuu. CTPYKTYphl MOJTMMEPOB: JHHEWHBIE, Pa3BETBICHHBIE U
MIPOCTPAHCTBEHHBIE.
IIpakTH4eckune 3aHATHA 1




HauMeHOBAHHE PASAEIOB B TeM Conep:xaHue y4eOHOro MaTepuasa, JJadoparopubie padoThl U MPAKTHYECKHE Oo6bem YpoBenn
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT) 4acoB OCBOEHMUS
1 2 3 4
1. VI3yyeHue CBOWCTB TEPMOIUIACTHYHBIX MTOJIUMEPOB.
CamocrositesibHas padora: 2 3
l.CamocTosiTENPHOE ~ HM3YYCHHE  TEOPETHUECKOro  MaTepuaja [0  BOIPOCAM:
«CTpYKTypUpOBaHHE TIIOJIMMEPOB: BYJKAaHU3AIMs KaydyKoB, JyOineHue OenKoB,
OTBCPKIACHUC MOJHMKOHACHCAINOHHBIX ITOJUMECPOB. KJ'IaCCI/I(l)I/IKaHI/IX MMOJIMMEPOB 110
pa3IUYHBIM IIPA3HAKAMY.
2.IlogrotoBka JAoKIafoB 1o TemaMm: «CHHTeTHMYECKHE  KaydyKH: HCTOpHS,
MHOT000Opa3ue U MepCHeKTUBL; «Pe3snHoTexHHuUecKkoe MPOU3BOJACTBO U €r0 POjb B
HAY4YHO-TEXHUYECKOM IPOrpeccey.
Tema 1.6. Coaepixanue yueOHOro MaTepuasa 3 1
JlucriepcHbIe CUCTEMBL. 1. Tlousitue o AucHepcHBIX cucTeMax. Kiaccupukamms AUCIIEPCHBIX CUCTEM B
3aBHCHMOCTH OT arperaTHoro COCTOSIHUS JUCTIEPCUOHHOMN CpeJibl U AUCTIEPCHOM (hasbl.
2. 3HayeHHe TUCIIEPCHBIX CHCTEM B ’KMBOW M HE:KMBOW MpPHUpPoAe M MPAKTHYECKOH
JKH3HH 4YeJIOBeKa. DMYJIbCUU U CYCIIEH3HH B CTPOUTEIBCTBE, MUIIEBON U MEAUIIMHCKOM
IIPOMBIINIJICHHOCTH, KOCMCTHKC. BI/IOJ’IOFI/ILIGCKI/IC, MEOUIIMHCKHUE N TCEXHOJIIOIT'MYCCKUE
3oid. 3Ha4YeHHe resieil B OpraHu3alMM KMBOM Mmarepuu. buosormueckue, MuileBble,
MEIMIMHCKHE, KocMeTndeckue reu. CuHepesuc .
IIpakT4eckune 3aHATHSA 1 2
1. lonyuenue cycneHsuu U sMyJbcuu. O3HAKOMJIEHHE CO CBOMCTBAMHU JUCHEPCHBIX
CHCTEM
CamocrosiTesibHAast pa6oTa 2 3

1. [MoaroroBka mpe3eHTanuii Ha TeMbl: «OXpaHa OKPYKAIOIMIEH CPeabl OT XUMUIECKOTO
3arpsi3HEHUS; «KonnuecTBeHHBIE XapaKTEPUCTUKHU 3arpsi3HEHUS] OKPYKAIOIIEH
cpenab», «3ammUTa  O030HOBOTO  JKpaHa OT XUMHMYECKOTO  3arps3HEHUs»,
«['pyOonucnepcHble CUCTEMBI: AMYJIbCUU M CYCHEH3MU. TOHKOIUCIEPCHBIE CUCTEMBI:
KOJJIOWIHBIE (30JIM M TEeJIM) U UCTHHHBIC (MOJICKYJISApHBIC, MOJIEKYJIIPHO-HOHHBIE H
nonnsie). Dpdext Tunmans. Koarymsamnus B KoJUIOMIHBIX pacTBopax. CHHEpe3HUC B re-




HauMeHOBAHHE PASAEIOB B TeM Conep:xaHue y4eOHOro MaTepuasa, JJadoparopubie padoThl U MPAKTHYECKHE Oo6bem YpoBenn
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT) 4acoB OCBOEHMUS
1 2 3 4
751X». (10 BBIOODY).
Tema 1.7. Coaep:xanue yueOHOro MaTepuaJia 4 1
XuMHJeckue peakiuu 1. Knaccuduxanuss XMMHUECKUX peakUuil B OpPraHMYECKONW U HEOPraHW4YeCKOW XHMHUU.
Peaknum, unynme 6e3 N3MEHEHUsI KAUECTBEHHOTO COCTaBa BEIECTB. Peakiyu, nuaymime
C U3MEHEHHEM COCTaBa BEILIECTB.
2. BeposTHOCTh MPOTEKaHHUsI XMMHYECKUX peakuuil. BHyTpeHHssI SHEPTHsl, SHTAJBIIHS.
TennoBoii a3 dexT xumuueckux peaxiuii. Tepmoxumuueckue ypaBHeHus. 3akoH [ U.
I'ecca u ero cnencrBua. DHTponuss. CKoOpocTh Xumuueckux peakuuil. Ilonstue o
cKkopocTH peakuuid. CKOpOCTh TOMO- U T€TEPOreHHON PeaKII|H.
IIpakTHYecKkne 3aHATHS 4 2
1. INomyyenue ra3o00pa3HBIX BEIIECTB U MOJITBEPKACHUE XUMUYECKUMHU ONBITAMU HUX
COCTaBa U CBOMCTB (aMMHUaKa U YIJIEKHCIIOTO rasa).
2.Penenue 33124 Ha HAXOXKACHUE MOJIEKYJISIpHOW (hOPMYJIBI BEIIECTBA.
3. CkopocTh XUMHUYECKHX peakuui. PeaknuonHoro oOMeHa. 3aBUCUMOCTH CKOPOCTHU
peakuuyu OT KOHIIEHTPAllMU, TEMIIEPATYPBbI.
CamocrositesibHas padora: 2 3
1.CamocTtosiTeNnbHOE HM3YyUYEHHE TEOPETUUECKOI0 MaTepuana IO BOIpocaMm: OHEprus
akTuBalMu. DakTOpbl, BIMSIOINIME HAa CKOPOCTh XUMHUYECKOM peakuuu. [Ipupona
pearupyroomux BemecTs» - IIMCbMEHHBIM KOHCHEKT OTBETA; IOATOTOBKA YCTHOTO
OTBETA I10 JaHHOU TEME.
Tema 1.8. Coaepixanue yueOHOro MaTepuasa 3 1
PacTBopsr. 1. lonsaiTue 0 pacrBopax. OU3NKO-XUMUYECKas MPUPOAA PACTBOPEHUS U PACTBOPOB.

CriocoObl  BBIpaKEHHUs KOHIIEHTPALlMM PAcTBOPOB: MaccoBas [OJs PAacTBOPEHHOTO
BelecTBa (MPOIEHTHAs ), MOJISIpHASL.

2. Teopusi 371eKTPOTUTHYECKOH JHCCONUALMM. MEXaHNU3M TUCCOLMALUU BEIIECTB C
pa3IMYHBIMM  TUIIAMH  XUMHUYECKMX CBsi3ell. OCHOBHbBIE TOJOXEHHUS TEOPUH
NEKTPOINTUYECKON  auccoumanuu. I'mapoam3 kak  0OOMeHHBIHM  mpomecc.
HeoOpaTtumblii TUIpOAM3 OpraHMYECKUX M HEOPraHUYECKMX COEIMHEHUH U €ero
3HAYECHUE B MPAKTUYECCKOMN NEATEIBHOCTU YEJIOBEKA.

10




HauMeHOBAHHE PASAEIOB B TeM Conep:xaHue y4eOHOro MaTepuasa, JJadoparopubie padoThl U MPAKTHYECKHE Oo6bem YpoBenn
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT) 4acoB OCBOEHMUS
1 2 3 4

IIpakTHYeckue 3aHATHSA 1 2
1. KonnuecTBeHHAs XapaKTepUCTUKA pacTBOPoB. [ 'maponu3. Peakiuun noHHOTO 0OMEHA.
2. Onpenenenne pH pacTBopa coseil.
CamocTrosiTeibHAsE padoTa: 2 3
1. CamocrosTenpbHOE W3yYE€HHE TEOPETUYECKOT0 MaTepHhaja II0 BOMpOcaM: «
CocrapiieHUE ypaBHEHUN THAPOTIU3A COTIEH».

Tema 1.9. Conep:xanue y4eOHOro MaTepuaJia 3 1

OKHUCIIUTENIBHO-BOCCTAHOBUTENBHBIE | 1. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE  peakmuu.  CTENEHb  OKUCIICHHUS. 5

peaxium. Boccranopurenmn u okuchurenn. OKHCICHHE H BOCCTaHOBJICHHE. Baxuelmme
OKUCIIUTENH u BOCCTaHOBUTEIIH. Kaaccuduxanus OKHUCJIUTEBLHO-
BOCCTAHOBHUTEJIbHBIX peaknuii. Peaknmm MeXaTOMHOTO ¥ MEXMOJIEKYJISIPHOTO
OKHCJICHUS-BOCCTAHOBJICHHS. METOAbl COCTaBIEHUS YPaBHEHUW OKUCIUTEIHHO-
BOCCTAaHOBHTEIIHHBIX PEAKIIHH.
2. XumMnyeckne HUCTOYHUKH TOKA. DIEKTPOJIHBIC MOTEHIMANBI. PsSa cTaHmapTHBIX
ANEKTPOAHBIX MOTEHIMANOB). ['allbBaHUYECKUE AJIEMEHThl U MPUHIUIBI UX PaOOTHI.
DJIEKTPOJIM3 PACIJIABOB M BOJHBIX PACTBOPOB JJIEKTPOJIUTOB. I[Iporieccel,
MPOMCXOJSAIINE Ha KaTole M aHoAe. YPaBHEHHUS 3JIEKTPOXMMHYECKHUX IPOLECCOB.
[TpakTHieckoe NPUMEHEHHUE IIEKTPOIIU3a.
IIpakTHYeckue 3aHATHS 1 2
1. CocTaBrieHre ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKITHIA.
CamocTosiTeIbHAs padoTa: 2 3
1. CamocrosiTennbHOE H3y4YEHHE TEOPETHYECKOro MaTepuana Mo Bompocy: «Teopus
AIIEKTPOJIMTHYECKOHN uccoranum». COCTaBICHUE CXEM AJIEKTPOIIN3A.

Tema 1.10. Coaepxxanue yueOHOIro MaTepuaJia 3 1

Knaccudukanus Beniects. [Ipocteie
BCILIECTBA

1. Kuaccudukanusi HeopraHmyeckux BellecTB. [IpocTble U CIOXKHBIE BEIIECTBA.
Oxcunpl, wux xinaccupuxamma. [Hapokcuabl (OCHOBaHMSA, KHUCIOPOACOAEpIKallIne
KHUCJIOTHI, aM(o- TepHbIe THAPOKCH IbI). Kucnotel, nx kimaccudukanus. OCHOBaHHS, UX
knaccudukanusi. Conu cpeHue, KUcible, OCHOBHbIE U KOMILJICKCHBIE.
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

2. Merauibl. [lonokeHne MeTasioB B TNEPUOAMYECKON cHCTEME U OCOOCHHOCTH
cTpoeHuss ux atomoB. IIpocTele BemecTBa — MeETaUIbl: CTPOCHUE KPUCTAJUIOB U
MeTaJinyeckasl XuMuueckas cBsi3b. OOmme (u3nueckue CBOWCTBA METAUIOB M X
BOCCTAHOBUTEIbHBIE CBOMCTBA. OKCHUABI M TUIPOKCUABI MeTAIOB. O01IHe crnocodbl
NOJIy4YeHUs1 MeTa/LuI0B. Metamibl B nipupoje. Metamutyprust u ee BUAbL. DJIEKTPOJIU3
pacIIaBoOB U PACTBOPOB COEAMHEHUN METAJUIOB.

IIpakTHyeckue 3aHATHA

1. Xumus metauioB. XUMUS HEMETAIIOB.

2. X¥IMUY€eCKH€E CBOMCTBA HCOPraHNMYCCKUX KUCJIIOT, OCHOBAHHIA. FI/I,I[pOJ'II/B coJieit

CamocrosiTesibHas padoTa:

1. «IlogroroBka mpe3eHTanuii Mo Temam: «Koppo3usi METauioB U CIIOCOOBI 3aIUTHl OT
Koppo3un», «Mcropus rurcay», «Mcropus mBeackon ciudku» (Mo BeIOOpY).

2. CaMoCTOATENIBHOE U3yUeHHE TEOPETUUYECKOro Marepuaia no somnpocy: «Hemerasisbl.
[Tonoxxenne nHemerauioB B [lepumoguueckoil cucreMe, OCOOEHHOCTH CTPOECHHUS HX
aTOMOB. ATOMHOE U MOJIEKYJSIpHOE CTpoeHue. AuioTponus. XUMHUYECKHE CBOMCTBa
HeMeTaJU10B. OKHUCIUTEILHBIE CBOMCTBA H BOCCTAaHOBUTEIBHEIE CBOMCTBA HEMETAILIOBY.

Tema 1.11. OCHOBHEBIE KJIaCCHI
HEOPraHUYECKUX U OPraHUYECKUX
COoeqUHEHUN

Coaep:xaHue y4eOHOro MaTepuaJia

1. BoaopoaHble coeauHeHusi HeMeTaI0B. [lonyueHne aMMmuaka W XJOpOBOAOPOIA
CHUHTE30M U KocBeHHO. DPusmueckue cpoiictBa. OTHOIIEHHE K BOJE: KHUCIOTHO-
OCHOBHBIE

cBoiicTBa. OKCHABI W AHTHAPHIBI KApOOHOBBLIX KHCJIOT. Hecomeobpazyromme wu
coyieoOpa3yroniie okcuasl. KucioTHple OKcHuabl, uX cBOMCTBA. OCHOBHBIC OKCHJIBI, UX
CBOﬁCTBa. AHI‘I/II[pI/II[LI Kap6OHOBBIX KHCJIOT KaK aHaJIOTU KUCJIIOTHBIX OKCHUIOB.

2. KucyioThl opraHuyeckue U Heopranmdeckue. KiucioTsl B CBeTe TCOPHH JICKTPOIIH-
THYecKoi auccornmanuu. Kucnotsl B cBeTe nporonutudeckoi Teopun. Knaccuduxarms
OpPraHWYECKUX M HeOpraHM4eCKuX KUcioT. OOIIre cBOHCTBA KUCIIOT.

IIpakTH4yecKkue 3aHATHSA

1. 'eHeTHYecKas CBSA3b OPraHNYECKUX U HEOPraHWYECKUX COeTMHEHMI.
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

CamocrositenbHas padora:

1. CamocTosTenbHOE pPCHICHUC MPAKTUKOOPUCHTUPOBAHBIX 3a4a4 110 COCTAaBJICHUIO
OCIIOYCK B3aHMOHpeBpaHICHHﬁ BCIICCTB.

2. CaMOCTOSTENIbHOE U3YUYCHUE TEOPETHUYECKOTO MaTepuraa 1o Bornpocam: «QOCHOBaHHS
opraHMveckue M  Heopranmvyeckue. AmM¢oTepHble  OpPraHMYecKue H
Heopranuveckue coenuHeHusi. Coum. ['eHeTHyeckasi CBSI3b MEXKAY KJaccaMu
OPraHUYeCKNX U HEOPTAHUYECKUX COeTUHEHU .

3

Tema 1.12.
XUMUS JIEMEHTOB

Coaep:xanue yueOHOro MaTepuasa

1. s-Dnementnl. Bomopoa. /[BoWCTBEHHOE TOJOKEHHUE BOJOPOJA B MEPHOIUYECKON
cucreMe. M3oromner Bogopoaa. Tsokenas Boga. OKHACIUTENBHBIE U BOCCTAHOBUTEIIbHBIC
CBOWCTBa BOJOPOJA, €ro IMOJy4YeHHE M TNpUMEHeHue. JjeMeHTbl |A-rpynmsl.
[lonyuenue, gusnyeckue U xuMuyeckue cBoiictBa. JiieMeHThl ITA-rpynnbl. O61mas
XapaKTEpUCTHKA LIEJIOYHO3EMEIbHBIX METAIOB U MarHus. Kanpuumii, ero moiayuyeHue,
(bu3. U XUMHUYECKUE CBOWCTBA.

2. p-DJieMeHThl. ATIOMHUHUI. XapaKTepUCTUKA ATFOMUHHS HA OCHOBAaHHUH TMOJIOKECHUS
B Ilepuonnueckoit cucreme »snemeHToB JI.M.MeHneneeBa u CTpoeHHs aTroma.
[Tonyuenue, ¢puznyeckre U XUMHUYECKUE CBOMCTBA aTIOMUHUS. YTJIepPOJ M KpPeMHHUIi.
OO6m1as XxapaKTepuCTHKa.

3.d-DaemenTthl. Ocobennoctu ctpoenus atomoB d-anemenToB (I1B-VIIIB-rpymmn).

dusnueckue M XuMUUeCKue cBoicTBa. HaxoxxaeHue 3THX METAIIOB B IpUupoac, ux

IMOJIYUYCHHEC U 3HAYCHHC.

HpaKTI/I‘leCKHe 3AaHATHUSA

1. Pacuethl mo XxuMu4yeckuM GopMyJiaM U YpaBHEHHSIM.

CamocTosiTejibHas padoTa:

1. TloaroroBka cooOmeHuii 10 BompocaMm. «Ilamorenbl. CTpoeHHE MOJEKYI,
XUMHYECKHE CBOWMCTBA, TOJYYEHHE W TPUMEHEHWE. BakHelmme CcoeauHEHUs
rajoreHoB, WX CBOMCTBA, 3HAYEHUE M TMPUMEHEHHE»; «XaJbKOTreHbl. AJJIOTPOIHS.
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

CrtpoeHue MOJEKyd aIOTPONHBIX Mojaubukanuii u ux cBoiictBa. Ilomydenue u
IIPpUMEHEHHUE KHciopona U cepb»; «uemeHTbl VA- 1VA- rpymn. Crpoenue
MOJICKYJIBl a30Ta W QJIOTPONHBIX Mojaubukamuii Qocdopa, ux Qusnueckue u
XUMHUYECKHE CBOICTBA. YTiiepoJ U ero amtorponus. OKCUIbl U TUIPOKCUIBI YTIEpoaa
U KPEMHMs, UX XuUMHUYeckue cBoicTBa. CONM YrojJpbHOM M KPEMHHMEBBIX KHUCIIOT;
«XUMHS METAJITIOBY.

Tema 1.13.
XUMUA B KU3HU 00IIIeCTBA

Coaep:xxanue yueOHOro MaTrepuasia

1. Xumua u npou3BoACTBO. XHMMHUYECKas TIPOMBIIUIEHHOCTh M XHMHYECKHE
TexHoJIoruu. Hay4yHble MpUHIMITBI XUMUYECKOTIO ITPOU3BOACTBA. 3alIUTa OKpYyKarolen
cpenbl M OXpaHa TpyAa IPU XUMHYECKOM IPOU3BOACTBE. XMMHU3ALMS CEIBCKOrO
XO0351CTBA M €€ HallpaBJeHUs. XMMH3aLUs )KUBOTHOBOJICTBA.

2. Xumusi U 3Kojorus. XUMHUYECKOE 3arpsi3HEHUE OKpyxKaromiedl cpembl. OxpaHa
ruapochepsl, Mo4YBbl, atMocdepsl, Gaopbl U (ayHbl OT XUMHUYECKOTO 3arps3HEHUSI.
buorexHomnorusa u reauas HHXXCHCPHA.

IIpakTnyeckune 3aHATHS

1. Onpenenenne xummudeckoro coctara armochepsl. Usmepenne yposas CO;

2. MexaHu3m 00pa30BaHus KUCIOTHBIX M0 ae. OOpa3oBaHUe 030HOBBIX JIbIP.

CamocrosiTesibHas padora:

1. BrImojHeHHE KOHCIIEKTAa MO TeMe. «XHMHA H NnoBCeAHECBHAA KM3Hb 4YE¢/JIOBCKaA
Z[OM&I.HHSISI anTeka. Moromue U 4YUCTALIHNE cpeacTna. XyuMUsd W IIHIIA. OKoJIorus
JKUINIIA. XUMHS ¥ TSHETHKA YSJIOBEKa».

2. TlomroroBka cooOIIEHUII HA TEeMBbI. ««MeTauibl, HEMETALIb», «JiaeMeHThl |A-
rpynnb; «nemMenTsl || A-rpynmen; «I"anoreHsr»; « XambKoreHsl.» (1o BEIOOPY).

Paznen 2.
Opranunveckasi XuMHs

70
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

Tema 2.1.

[IpenmeT opraHUYECKON XUMUH.

Teopust cTpoeHUs OPraHUuYECKUX

COEIMHEHUN

Conep:kaHue y4e0HOI0 MaTepuasa

1. IIpeamer opranuyeckoii xumuu. Teopusi cTpoeHUs OPraHUYeCKUX COeJUHEHUIT
A. M. ByraepoBa. OcHOBHbIE TMOJOXKEHUS Teopuu crtpoeHuss A. M. bytieposa.
XUMUYECKOE CTPOEHHE U CBOMCTBa opraHmdeckux BemiecTB. [loHaTtue o0 u3oMepHH.
Knaccudpukanusa oprannyeckux coequHeHui. [ToHstue QyHKIMOHANBHON TIpymIibl.
Howmenkiarypa.

2. Tunbl XHUMHYECKHX CBfi3eli B OPraHMYecKHUX COeJIMHEHHSIX U CHoco0bl MX
pa3psbiBa. Kinaccupukanus peakumii B opranudeckoid xumum. [loustue o tumax u
MEXaHU3MaxX peaklil B OpraHu4eCKON XUMUH.

HpaKTuquKue 3aHATHUA

1. OGHapyeHHue yriepoJa u BOAOPO/ia B OPTaHUYECKOM COSAMHECHHUU.

2. O0Hapy>keH#ue rajoreHoB (mpoba belnpiTeiina).

CamocTosiTejibHAsi padoTa:

1. TlomroroBka gmoxmnamoB: <«Ku3zHp u  gmearenbHOCTh A.M.  ByTtiepoBa»;
«Knaccudukanus OpraHMYECKHUX COCIUHEHUI», «BuTanu3smM ®u ero kpax», « Ponb
OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUU MUPOBOM XUMUN»; «COBpEMEHHbBIE

NPE/ICTABICHUS O XUMUUYECKOM CTPOSHHU OPraHUYECKHX BEIIECTB» (10 BBIOODY).

2. CaMOCTOSITENBHOE H3y4YCeHUE BOTIPOCY:  «

COBpCMCHHBIe npeaACTaBJICHUA O XUMUYCCKOM CTPOCHUHN OPTraHNYCCKUX BCIICCTB.

TCOPCTUUYCCKOr0 Marcpuajia II0

Tema 2.2.

[IpenenbHbBIC YTIEBOAOPOBI

Conep:kaHue y4e0OHOIro MaTepuaJa

1. Tomonoruueckuii psix ajakanoB. Ilonstue 00 yrimeBogopoaax. OcoOEHHOCTH
CTPOCHHUSI TPEAENbHBIX YTIJIEBOAOPOAOB. AJIKAHBI KaK MPEACTABUTEIN MPEACIIbHBIX
YTJIEBOJIOPOIOB.

2. XHMHYeCKHEe CBOHCTBA AaJIKAHOB. Peakuun Sg-Tima: ramoremmpoBamme (paGotsr H. H.
CeMeHOBa), HUTpPOBAaHUE 110 KOHOBaJ'IOBy. MexaHu3m pC€akuuu XJIOPUPOBAHUA  AJIKAHOB. PeaKHI/II/I
ACTUAPUPOBAHMSA, TOPEHUA, KATAJIUTUICCKOTO OKHUCJICHUSA aJIKAHOB. erKI/IHFaHKaHOB,

HpnMeHeHne H CIOCOOBI NOJIYyUYeHHs1 AJTKAHOB. OO6nactu mnpuMeHeHHs aikaHoB. IIpo-
MBILIIEHHBIE H JIAOOPATOPHBIE CIIOCOOHI ITOTyYEHNUS aJIKAaHOB.
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

IIpakTHyeckne 3aHATHA

1. TlonmyueHne MeTaHa M M3Y4YCHHE €r0 CBOWCTB: TOPEHHUS, OTHOIICHHS K OpPOMHOI BOAE W pPacTBOpY
IIepMaHraHara KaJjusl.

2. MopennpoBaHue CTPYKTYPHBIX (JOPMYJI QIKAHOB M UX MTPOU3BOIHBIX.

2

CamocrosiTesibHas padora:

1. CamocrosiTenbHO€ HM3y4YeHHE TEOPETUYECKOr0 Marepuajga IO  BOIPOCY:

«KauecTBEeHHBIN aHAIN3 OPTraHUYECKUX BelleCcTB»; «LlMKa0anKkanbl. [omonornueckuii psia u
HOMEHKJIaTypa IMKJI0anKkaHoB. [lonydyenue u Gpu3HnIeckue u XMMUYECKHE CBONCTBA LIUKJIOATKAHOB.

2. CaMOCTOSTENILHOE PEUICHUEC 3a0a4.

Tema 2.3.
DTUIECHOBBIE U TUEHOBLIE
YTIIEBOIOPOIBI

Coaep:xaHue y4eOHOro MaTepuaJia

1. F'omosiornyeckuii psij aJIKeHOB. Ousndeckue cBoficTsa ankeHos. XUMUYECKHe CBOiiCTBA
ankeHoB. IIpumenenne u crnoco0bl NMOJyYeHHs ATKEHOB. AJIKagueHbl. [loHaTue u
knaccudukanus. [Tonumepuzanus nueHoB. CriocoObl MoMyyeHHs JUEHOBBIX Y B.

HpaKaneCKne 3aHATHUA

1. [lonyueHue sTUIEHA erupaTalnyent STUIOBOTo cnupTta. BzaumoaeicTeue aTuieHa ¢
OpOMHOI1 BO/IOH, paCTBOPOM NEpPMaHTaHATA KaJIHsl.

CamocrosiTesibHasi padora:

1. CaMmocTOSTEIBLHOE M3YYCHHUC TCOPECTHYCCKOr0 MaTepHralia 1o BOIpocam. «OcHOBHBIE
NMOHATHA XHMHH BBICOKOMOJICKYJIAPHbBIX coeTHHEHU M (Ha npuMepe mnpoayKToB
nmoJiMMepu3alui aJIKCHOB, aJJKaJHCHOB U UX FaJIOFeHHpOI/I3BOIleIX).

2. Pemenue 3ama4d o TeMe: «AJIKEHBI, CTPOSHHE, TIOTyUYCHHE».

Tema 2.4.
ATIETHUIICHOBBIC YTIICBOIOPOIBI

Conep:xaHue yueOHOro MaTepuaJia

1.'omosiornyecknii psixi  AJKMHOB. XHMHYeCKHE CBOHCTBA M NpPUMeEHEHHe
AJIKMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AlIETHIIEHA U APYIHMX AJIKUHOB.
Homenknarypa.M3omepuss. Xumuuyeckue CBOMCTBA M INPHMMEHEHHE AJIKMHOB.
OCOOEHHOCTH peakiuii MPUCOETUHEHUS IO TPOMHOH YIIEpOJA-YIJIEPOAHON CBS3H.
Peakuust KyuepoBa. IlpaBuno MapkoBHHKOBa TNPUMEHHUTENBHO K alleTUJIICHAM.
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

IloaBu>XHOCTH aTOMa BOOOpPOa (KI/ICJ'IOTHBIC CBOMCTBa aJ'IKI/IHOB).

IIpakTHYeckue 3aHATHS

1.CpaBHeHUE TJIaMEHU 3THIICHA C TUIAMEHEM MPEeEIbHBIX yriaeBoAopoaoB. [lomyyenue
aIleTHJICHA M OTBITHI C HUM.

CamocrosiTe/ibHasi padoTa:

1.CamocrosTensHOE U3yYEHHE TEOPETUYECKOT0 MaTepuaa 1o BonpocaMm: «lIpumenenune
aleTUJICHOBBIX yrieBoopooB. [lonuBununanerar. [lonyuenne aakunos. [lonyuenue
alieTUJIeHa MUPOJIM30M METaHa U KapOUIHBIM METOI0OMY.

Tema 2.5.
ApoMaTu4ecKue yriieBoA0PO/IbI

Conep:xanue yueOHOro MaTepuaJia

1. 'omosnornyeckuii psaa apeHoB. beH3on kak npencraButenb apeHoB. COBpEMEHHbIE
IpeACTaBlICHUs 00 AIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpOeHUM OeH3oma. I'omosoru
OeH3071a, UX HOMEHKJIATypa, oomast popmyna. Pu3nuecKue CBOMNCTBA apEHOB.

2. XuMHnYecKue cBOiicTBa apeHoB. [IpuMepb! peakiuii 3IeKTPOPIITIFHOTO 3aMEIICHHUSI:
raJlOTeHUPOBaHMs, alkwimpoBaHus (karamuzatopel Dpugenss —  Kpadrcea),
HUTPOBaHHUSA, Cylb(puUpoBaHMs. Peakuun rugpupoBaHus M NPUCOEAMHEHUS XJopa K
6eH3osy. OCOOEHHOCTH XMM. CBOIMCTB TOMOJIOroB OeH30ja. B3aumHoe BiusiHHEe aTOMOB
Ha IIpUMEpE TOMOJIOTOB apEHOB.

CamocrosiTesibHas padoTa:

1. CamocrosrensHOE H3Y4YCHUEC TCOPCTHYCCKOTO MaTepuajia Imo TeMeE: <<HpnMeHeHne Hu
MOJIYYCHHUEC APCHOB. HpHpO)IHBIe HCTOYHHUKH apOMATHYCCKUX YITICBOAOPOOAOB».

Tema 2.6.
MpPUPOAHbIE UCTOYHMKM
YTIE€BOIOPOIOB

Conep:xaHue y4eOHOro MaTepuaJia

1. Hedrs. Haxoxxnenue B mpupoe, coctaB u ¢puznueckue cBoiictsa Hetu. TormmmBHO-
JHEPreTUYECKOe HepTtu. [IpomblnuieHHass — mepepaboTka  He(TH.
Pextudukanus Hedtu. Ilpupoansiii m nmomyTHbli HedTsiHON ra3bl. KameHHbINH
yroJib.

3HAa4YCHUC

HpaKTI/I'leCKI/Ie 3aHATHUSA
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

1. O3HakoMJICHHE C IIPOAYKTaAaMHU Hed)Tenepepa60TKI/I M KOKCOBAHH KAMCHHOI'O YTIJIA.

CamocrosiTe/ibHasi padoTa:

1. CamoctosTenbHOe U3ydeHHE TeopeTHueckoro wmarepuana no Tteme. «Hedrs.
Ilpuponubiii u nonyTHbl HedTsiHOH ra3p»; «KameHHbIH yroab. OCHOBHBIE
HalpaBJICHUs HCIOJIB30BAaHUSI KAaMEHHOIO YIJs. ODKOJOIMYECKHE AaCIeKThl JOOBIYM,
nepepaboTKM U MCHOJIb30BAaHMUSA TOPIOYMX MCKOMaeMbIX»; «IIpupoaHble HCTOYHUKH
YIIIEBOJIOPOJIOBY.

3

Tema 2.7.
['uIpOKCHITEHBIC COCTUHEHUS

Conep:xanue yueOHOro MaTepuaJa

1. Crpoenue u kjaaccupukanus cnupToB. XUMHYECKHEe CBOHCTBA AJKAaHOJIOB.
BnusiHue cTpoeHus cnMpTOB Ha MX (QU3MUecKue CBOMCTBa. ['omMojoruuyeckuit psia
MpEeeNbHBIX OJHOATOMHBIX CHHUPTOB. M30Mepuss U HOMEHKIATypa, oOmas ¢opmyra.
PeakumoHnHast criocOOHOCTb MPENENbHBIX OJHOATOMHBIX CIUPTOB. MeEXMOJIEKYJIIpHAs
JeTUIpaTanusi CIUPTOB, YCIOBHsS 00pa3oBaHusi MPOCTHIX 3(upoB. CiiokHBIE IPHUPHI
HEOPraHMYECKUX U OPraHUYeCKUX KHUCIOT, peakuuun stepuduxannu. Crnocodbl
nojy4yeHusi cnuproB. MHoroaroMmusie cnupThl. OcCOOEHHOCTH XUMHYECKHX CBOWCTB
MHOTI'02TOMHBIX CIIUPTOB.

HpaKTuquKne 3aHATHUA

1. N3ydenue pacTBOPUMOCTH CHHUPTOB B Boje. OKHUCIIEHHE CIHUPTOB pPa3lIUYHOIO
CTpoeHusi XpoMoBOii cMechio. [lomyuenue auatmiioBoro >¢upa. [lonyyenue raunepara
MEJH.

CamocrosiTesibHas padora:

1. CamocrosiTenbHOE M3yYeHHE TEOPETHUECKOro Marepuaia Mo Bompocam: «MertaHoul,
€ro NPOMBIIIJICHHOE NOJIy4YeHHEe U MPUMEHEHHE B MPOMBIIUIEHHOCTH. bronornyeckoe
AelicTBue MeTtaHoaa», «@eHon. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHE (DEHOIA.
Xumnueckue cBoiictsa. IlpumeneHne 1 noaydeHue (peHosa B IPOMBIIIICHHOCTU.

2. TloaroroBka JoKIAmOB: «MHOrOaTOMHBIE CHUPTHDY, «MeTaHONI. XeMOQWIHS H
xemMo(oOus», «AJKOroiau3M U ero npoduiakTuka», «ITaHON. Beiuuaiiiiee O1aro u
CTpAILIHOE 3JI0%.

Tema 2.8.

Coaep:xanue yueOHOro MaTepHaJia
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

Anbaeruasl U KETOHBI

1.'omoJsiornyeckue PsiAbl ajJbJAerH0B M KeTOHOB. [loHsATHE O KapOOHUIBHBIX
coemMHCHUSIX. DU3MYECKHE CBONCTBA KapOOHWIBHBIX COCIUHCHHH. XHMHYECKHe
CBOIiCTBA aJIbIETHA0B H KeTOHOB. PeakimoHHas CMocOOHOCTh KapOOHHMIIBHBIX
coequHEHM. Peakuuu OKHCIEHUST QIbJECTHIOB, KAUYECTBEHHBIC pEaKIUU Ha
aJIbJICTUTHY IO rpymmy. Peaxiun MOJIMKOHICHCAIIN U oOpa3oBaHue
dhenonodopmMaTbIETUIHBIX CMOJ.

1

IIpakTH4yecKkue 3aHATHSA

1. H3yyeHue BOCCTAHOBHUTEIBHBIX CBOWCTB aJbJCTHIOB: PEAKIHA «CepeOpSHOrO
3epkasiay, BocctaHoBiaeHue ruapokcuaa meau (11).

2. BzanmoperictBue popmanbaeruia ¢ THAPOCYIbGUTOM HATPHSI.

CamocTosiTeJibHAsi padoTa:

1. IToaroroska COO6H.[€HI/I$I: «CDOpMaJ'IL,I[CFI/II[ KaK OCHOBa TIOJIYYCHHA HCKOTOPBIX
BCIICCTB U MAaTCPpHUAJIOB».

2. CaMOCTOSITENIbHOE M3YUYCHHE TEOPETHUECKOTO MaTepraia 1o Bonpocy: «IIpumenenue
U ToJIyuYeHHe KapOOHMJIbHBIX coequHeHWM. [IpuMeHeHne ambIeTHIOB W KETOHOB B
OBITY W TPOMBIIUICHHOCTH. AJBJIETHIbl U KETOHBI B mpupoae (3(pupHbIEe Macia,
tdbepomonnl). Ilomyuenne KapOOHWIBHBIX COCIWHEHUNM OKHCJICHHEM CIUPTOB,
FI/II[paTaI_[I/IGI\/JI AJIKNHOB, OKHCJICHUEM YTIJICBOAOPOIAOB. OTI[CJ'H:HBIC NpeaACTaBUTCIIN
QJIBJICTUIOB M KETOHOB, CIICIIU(PUYECKUE CITOCOOBI MX IMOJYYEHUS U CBOWCTBAY.

Tema 2.9.
KapOGoHoBBI€ KMCIOTHI U UX
MIPOU3BOTHBIC

Conep:kaHue y4eOHOI0 MaTepuaja

1. T'omoJiornyeckuii psii NpeaeJbHbIX OJXHOOCHOBHBIX KApOOHOBBIX KHCJIOT.
XuUMHYeCKHE CBOHCTBAa KapOOHOBBIX KHCJIOT. OOpa3oBanne (QYyHKIIMOHAIBHBIX
MIPOM3BOHBIX KapOOHOBBIX KUCIOT. Peakniuu stepudukanui. AHTHAPHUIB KapOOHOBBIX
KHCJIOT, UX Moy4yeHue u npumeHeHue. Cnocoobl moJrydeHust KapoOOHOBBIX KUCJIOT.

2. Caoxubie 3¢upsnl. Kupbl. CTpoeHHe U HOMEHKIATypa CIOXHBIX 3(QUPOB,
MEXKJIACCOBasi M30MEpHUsi C KapOOHOBBIMU KuciaoTamMu. CrocoObl MOTy4YEHUSI.
XUMHUYECKHE CBOMCTBA U MPUMEHEHUE CIOXKHBIX 3(UpoB. JKupbI Kak CI0KHBIE dPUPHI
rMncpurHa. Kap6OHOBI>Ie KHCJIOTBI, BXOJAIIHUE B COCTAB JKUPOB. brnonormueckas POJib
KUPOB, MX UCTIOIB30BaHUE B OBITY U MPOMBIIUICHHOCTH. C0J1H KapOOHOBBIX KUCJIOT.
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

IIpakTH4yecKkue 3aHATHSA

1. PacTBOpUMOCTH pa3nyYHbIX KapOOHOBBIX KUCIIOT B Bojie. B3anuMonelicTBrue yKCcycHOM
KUCIOTHl ¢ Metayuiamu. [lomyueHue W30aMHIOBOTO 3(Hpa YKCYCHOH KHCIIOTBHI.
Owmpbinenue xupa. [lonydeHne Mpliia 1 U3y4e€HUE €r0 CBONCTB.

2

CamocTosiTesibHasi padoTa:

1. IloaroroBka NOKJIAAOB Ha TeMy IO BbIOOpY: «CiokHbIE dQUPH U WX 3HAYCHHE B
npupozae, OBITY W TMPOU3BOJCTBE», «KUpPBI Kak MPOMYKTHl MUTAHUS U XHMHUYECKOE
cIpbe», «HexBaTka NpOJOBOJILCTBHS KaK I1100aabHas MpodiieMa 4eIoBe4YecTBa U MyTH
ee pemieHus», «MypaBbUHas KUCIOTa B NMPHUPOJE, HAyKe U MPOU3BOACTBE», «McTopus
yKCyca», Oynymee», «CHHTETHYECKHE MOIOIINE
cpenctBa (CMC): nmocromHcTBa W Henoctatku», «CpeiacTtBa THUTHEHBI HA OCHOBE
KHCJIOPOJCOJAEPKAIINX OPraHUUECKUX COETUHEHUI».

«MpIIa: MpoluIoe, HACTOSIIEE,

Tema 2.10.
YriaeBoanl

Conep:kaHue y4eOHOI0 MaTepuaja

1.Ilousitue 06 yraesogax. Kimaccudukamnus yrieBogaoB. MoHO-, TU- ¥ TIOJHMCAaXapHIbI,
MPEACTAaBUTENN KaXKJIOM TPYIIbI yIJeBOJOB. buonoruueckas poib YIJIEBOJIOB, HX
3HAUYCHWE B OKW3HM 4YelloBeKa U oOmecTtBa. MoHocaxapuabl. [{ucaxapuabl.
MMosmcaxapuasl.

IIpakTHyeckne 3aHATHA

1. Peakuusi «cepeOpsHOrO 3epKajiay TJIOKO3bl. B3amMomelcTBHE TIIOKO3BI C
ruapokcuaoM Menu () npu pasnuysbIx Temmepartypax. JleficTBHe aMMHAYHOTO
pacTBopa okcuja cepedpa Ha caxaposy.

2. OOHapy’KeHHE JIAKTO3bl B MOJIOKE. JelicTBHE HO1a Ha KpaxMaJl.

CamocrosiTe/ibHas padoTa:

1. CamocrosTenbHOe M3y4eHHE TEOPETHYECKOr0 Marepuana [0  BOIpOCaM:
«IMommucaxapuapl. OOuiee cTpoeHue nonucaxapuaoB. CTpoeHUe MOJIEKYJIbI KpaxMaa,
aMwiI03a U aMWIONEKTUH. ['mukoreH. XuMuueckue cBoicTBa kpaxmana. Haxoxnenue B
pupoje «IlonsiTHEe 00 Yyriesoaax.

U OWOJOrMYecKas polib  IEJUTIOIO03bI»,
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HauMeHOBAHHE PASAEIOB B TeM Conep:xaHue y4eOHOro MaTepuasa, JJadoparopubie padoThl U MPAKTHYECKHE Oo6bem YpoBenn
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT) 4acoB OCBOEHMUS
1 2 3 4
Knaccudukanus yrneBonoB. Monocaxapuasl» ucaxapuabi»; CaMOCTOSTENBHOE
penieHue 3aaau.
2. TlomroroBka mokiama 1o Teme: «IlonaTue 00 yriaeBoaax. Kiaccudukanus
YIJIeBOJIOB. MOHO-, TU- U TIOJIMCAXaAPHUAbI, PEICTABUTENN KaXKI0W IPYIIIBI YIJIEBOIOB.
buonornyeckass posib YIrJI€BOIOB, WX 3HAYEHWE B JKM3HU 4YEJIOBEKa W O0OIIECTBa»,
Monocaxapuabl. Jucaxapuabl. MccienoBarenbckas yueOHas pabora: «KadectBenHOe
ompeeneHue kpaxmaia» (1o BeIOopy).
Tema 2.11. CopeprKaHue yue6HoOro matepumana 2 2
AMUHBI, AMUHOKHCIIOTBI, OETIKU 1.Knaccupuxanuss m u3omepuss amMuHoB. [lorsarne 00 ammuHax. XUMHYeCKHe
CBOIiCTBA aMMHOB. AMUHBI KaK OPTaHMYECKHE OCHOBAHUS, MX CPABHEHUE C aMMHUAKOM
U JPYTMMU HEOpraHMYeCKUMU OCHOBaHUAMU. OOpazoBaHHE aMUAOB. AHUIMHOBBIE
kpacutenu. [loHsiTue O cuUHTeTHYeCKHX BOJOKHaX. IIlpuMeHeHHe W mMoOJyYeHHe
AMHUHOB.
2. AMuHOKHCHOTHL. [loHATHE 00 aMHUHOKHMCIOTaX, MX KiIacCH(PHUKAIUS U CTPOCHHE.
Orntuyeckast U30MepHs a-aMUHOKHUCIOT. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ NMPUYUHBL. bunosnspHeie HOHbI. Peakuinu KoHAeHC AN,
2. ObpazoBanue coneil raunuHa. [loydeHne MemHOW conm TiunuHa. JleHatypanus
6enka. [[BeTHbIC peakiuy OEIKOB.
IIpakTnyeckue 3aHATHS 2 1
1. O6pa3oBanue cosieil annmMHa. bpomMupoBaHue aHWIMHA.
2. ObpazoBanue coneil rnuiuHa. [lomydyeHune memHo# conu rhunuHa. JleHartypanus
6enka. [[BeTHbIe peakiuy OEIKOB.
CamocTrosiTeibHAsE padoTa: 3 3

1. TloaroroBka mpe3eHTalMM N0 TeMaM: <AHWIMHOBBIE KPACUTENU: HCTOpPUS,
MIPOM3BOJCTBO, NMEPCIEKTUBA», KAMHUHOKHUCIOTBHl — «KUPIUYUKHU» OEIKOBBIX MOJIEKYJ»,

« CIINJI n ero mpoduinakTuka», K AMMHAK ¥ aMHUHBI — O€3KHCJIOPOIHBIE OCHOBAHUS»
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HanmMeHoBaHMe pa3/e/ioB U TeM

Coaepixanue yueOHOro MaTepuaJa, jabopaTopHble padoThl M NPAKTHYECKHE
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT)

O0nLeMm
4acoB

YpoBeHnb
OCBOEHHS

1

2

4

(o BBIOODY).

2. CaMOCTOATENIbHOE M3YyYEHHE TEOPETUYECKOTO Marepuana mo BompocaM: «beiaku.
Benku xak nmpupoHble IoauMepsl. [lepBudHas, BTOpHYHAs, TPETUYHAS U YETBEPTUIHAS
CTPYKTYpbI OenkoB. PuUOpHUISIpHBIE W TIOOYJspHBIE OelIKH. XUMHUECKHE CBOMCTBa
OCJIKOB: TOpEHHWE, JeHaTyparus, THUIPOJU3, KadeCTBEHHBbIC (I[BETHBIE) pEaKIUH.
buonornueckue ¢yHkiuu OenKkoB, MX 3HAaueHHE. bBenkW Kak KOMITOHEHT TTHIIH.
[TpobseMa GETKOBOTO TOJI0IAHUS U ITYTH €€ PEIICHUSD.

Tema 2.12.

A3zoTcoaepixaiye
TeTePOIMKITHYSCKHUE COCTUHEHUSI.
HykIiienHOBBIE KHCIIOTHI

Conep:xanue yueOHOro MaTepuasa

1. HykJyienHoBbIe KMCA0Thl. HyKierMHOBbIE KMCIOTHI KaKk MPUPOHbIE monuMepsl. Hy-
KJIEOTH]IbI, UX cTpoeHue, npuMmepel. AT® n AJI®, ux B3auMONpEBpaALICHUE U POJIb
9TOrO MpoLEecca B IPUPOJIE.

2. Housstne JHK n PHK. Crpoenue JIHK, ee mepBuyHas ¥ BTOpUYHAs CTPYKTYypa.
Pabotet ®.Kpuka wu J.Yorcona. KommiaemMeHTapHOCTh a30THUCTBIX OCHOBAHUHU.
Pernukamus JIHK.

[MpakTnyeckne 3aHATHSA

1. Nnentudukaiys opraHnuecKuX COeTMHEHUH.

CamocrositeibHas padora

1. CamocrosiTeNnbHOE H3yYEHHE TEOPETUYECKOro Marepuana mno teme. «OcobeHHOCTH
crpoenusi PHK. Tunet PHK 1 ux 6uonorunueckue ¢pynkuuu. [loHsATHE O TPOUIHOM KOJI€
(xomone). buocwuHTe3 Oenka B KUBOUM KIIeTKe. |'eHHAsh WHXKEHEPHs] U OMOTEXHOJIOTHSL.
Tpancrennbsie GOpMbI paCTEHUN U )KUBOTHBIX.

Tema 2.13.

buonornyecku akTUBHEIC
COCAUHCHU

Conep:kaHue y4eOHOTro MaTepuaJia

1. ®epmenTsnl. [loHATHE O hepMeHTaX Kak O OMOJIOTMUECKUX KaTaau3aTopax OeIKoBOM
npupoasl. OcoOeHHOCTH cTpoeHHMs U cBoiictB. Kiaccudukamus —¢epmeHTOB.
Butamuubl. [lonstue o ButammHax. Mx knmaccudukainus u oOo3HaueHue. Hopma
notpebnenuss BUTaMUHOB. L'opmoHbl. [loHATHE O TOpPMOHAaX Kak OMOJIOTUYECKH
aKTHBHBIX BEUIECTBAX, BBHIMOIHSAIONINX YHIOKPUHHYIO PETYIISIHNIO KU3HEACATEIbHOCTH

22




HauMeHOBAHHE PASAEIOB B TeM Conep:xaHue y4eOHOro MaTepuasa, JJadoparopubie padoThl U MPAKTHYECKHE Oo6bem YpoBenn
3aHSTHS, CAMOCTOSITE/IbHAsI padoTa 00y4aluuXxcs, KypcoBasi pabora (IIpoeKT) 4acoB OCBOEHMUS
1 2 3 4
opranusmoB. Knaccudukanus ropMOHOB.
IIpakTHyeckune 3aHATHA 2 2
1. O6napyxeHue BUTaMMHa A B mojcosiHe4YHOM Macie. OOHapysxeHue BuramuHa C B
s010yHOM coke. Onpezenenue BUTaMuHa D B pblObeM JKUpe U KYPUHOM YKEJTKE.
2. JleiicTBUe aMIIIO3bI CITFOHBI Ha KpaxMad. JeficTBue AeruaporeHaspl Ha METHICHOBBIM
cunuil. JleiictBue KaTajna3bl Ha TEPOKCHA BOAOpPOJAa. AHAIU3 JEKapCTBEHHBIX
[IpernapaToB, MPOU3BOJHBIX  CAJUIMJIOBOM KHUCIOTHL. AHaIM3 JIEKapCTBEHHBIX
MIpernapaToB, MPOU3BOIHBIX SaMUHO(EHOMA.
CamocrosTenbHas pabora: 2 2
1. CamocTrosTenbHOE U3YYEHHE TEOPETUUECKOT0 Marepuaia 1o Bonpocam «BUTaMuHBL
OOHnapyxenne  BuTamMuHOB».  «JlekapcrBa. IloHsTHE O  JIeKapcTBax  Kak
XMMHOTEPANEBTUYECKUX Tpenaparax. ['pynmbl nekapcTy; «@epmeHTbl. BUTaMHHBI.
ABHUTaMUHO3bl, TUIEPBUTAMMHO3BI W TUMNOBUTAMHMHO3BI, UX HPOQUIAKTHKA.
CamocTosTeNnbHOE pelIeHne 3a1a4.
2. BeInonHeHne MHIWBUYaIbHOTO POEKTA. 4 3
IIpome:xxyToyHast arTecTanus B ¢gopme 11 PepeHIIUPOBAHHOIO 3a4eTa 2 3
Bceero: 168
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3. YCJIOBUSI PEAJIN3AIIMM YUYEBHOM U CHUATIIMHBI
3.1. TpeboBaHusl K MATEPUAJIBLHO-TEXHUYECKOMY 00eceuyeHUuIo
Peanuzanmss mporpamMmbl  TUCHUIUIMHBI TpeOyeT HaIUuusg Yy4eOHOTO
KabuHeTa «XUMUM.
O6opynoBanne yueOHOTO KaOMHETA:
- MOCAJI0YHBIC MECTA MO KOJIUIECTBY 00YUaAIONINXCS;
- pabodee MecTo mpernoaaBaTes (CTOJI, KOMIBIOTEP, UHTEPAKTUBHAS OCKA);
- HarasagHble TOCcOOMS (y4eOHWKH, OIOPHBIE KOHCIIEKTBI-TIJIAKATHI, CTCHJIBI,
KapTOYKH, pa3aTOUYHbIA MaTepuall, KOMIUIEKTHI JIJAOOPATOPHBIX PadboT);
TexHuueckue cpeicTBa 00yUCHUS:
- KOMIIBIOTEP C JIMLEH3UOHHBIM MTPOTrPAMMHBIM 00ECIICYeHUEM;
- maboparopus;
- MYJIbTUMEAUNHBINA IPOEKTOP;
- IPE3CHTAIIHH.
3.2. Uudopmannonnoe odecneyeHue 00yueHust
Ilepeyenbr pexoMeHayeMbIX Yy4eOHbIX u3daHuii, HWHTepHeT-pecypcos,
JAOMOJHUTEIbHOU JIUTEPATYPbI

OcHOBHbIE HCTOYHUKH:

1. Epoxun E.M. Xumus s npodeccuii M CHenuaibHOCTEH TEXHUYECKOTO H
€CTECTBEHHOHAYYHOr0 Mpoduiieil: yueOHHUK ISl CTYA. YUPEKICHUH cpea. npod.
obopazoBanust / HO.M.Epoxun, W.B.KoBameBa. — M.: HM3mareiabCKkuii IEHTP
«Axagemusy», 2019. — 496 c.

2. Kum, A. M. Opranuueckast XuMus [ DJIeKTpOHHBIN pecypc]: yueOHoe mocooue /
AM. Kum. — DnektpoH. TekcToBble naHHble. — HoBocubupck: Cubupckoe
yHUBepcuTeTcKOoe m3aarenbctBo, 2017. — 844 c. — 978-5-379-02004-0. — Pexum
noctyna: http://www.iprbookshop.ru/65281.html

3. XamurtoBa, A. U. Oprannueckas xumus s cryaeHToB CIIO [DnexTpoHHBIN
pecypc]: yuebnoe nocoome / A. W. Xamurosa, T. E Byceiruna, JI. P. Caduna. —
DNEeKTpPOH. TeKCcToBble JgaHHble. — Kazaub: Kazanckuil HanuMoHanbHBIN
MCCIIEIOBATENbCKUN TEXHONIOTHYECKU yHuBepcuteT, 2017. — 172 ¢. — 978-5-7882-
1938-7. — Pexxum nmoctyna: http://www.iprbookshop.ru/80239.htmi

4. Xumust mia npodeccuil U CrenualbHOCTEH €CTeCTBEHHOHAYYHOTO MPOQuUIIs:
YUECOHHUK JJIs CTYA. YuYpexkiacHui cpen. mpod. odOpazoanus / [O.C.I'abpuansH,
N.I".Octpoymos, C.A.Cnankos] ; moa pea. O.C. I'abpudasin — M.: U3narenbckuii
neHTp «Axkanemus», 2019. — 400 c.

JlonoiHuTEIbHbIE HCTOYHUKU:

1. BacuneBckas, E. U. Heopranuueckast xumusi [ D1eKTpOHHBIN pecypc]: yueOHoe
nocooue / E. U. Bacunesckas, O. U. Ceuko, T. JI. IlleBroBa. — DJIEKTPOH.
TEKCTOBBIE JlaHHbIE. — MUHCK: PecnyOnuKaHCKUNA MHCTUTYT MPOQPECCHOHATBHOTO
obpazosanus (PUITO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum pocrtymna:
http://www.iprbookshop.ru/67664.html

2. I'aopuensin O.C, JIsicoBa I'.I'. Xumus. TecTsl, 3a1aun U ynpakHeHHs: y4deO.
nocoOue A CTyA. yUpexaeHui cpen. nmpod. oopazoBanus. — M., 2014,
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3. I'adopuensin O.C, Ocrpoymo U.I'. Xumus 1t mpodeccuii u crnienuanbHOCTEN
TEXHUYECKOro Mpoduis: YYeOHHK IS CTYA. YYpeKISHHA cpea. mpod.
obpazoBanus. — M., 2014,

4. T'aopueassn O.C, OcrpoymoB W.I'., OctpoymoBa E.E. u ap. Xumus nis
npodeccuil U CrenuaIbHOCTEH ECTECTBEHHO-HAYYHOrO Mpoduis: yu4eOHHK AJis
CTYyII. yUpeKaAeHHI cpefl. mpod. oOpazoBanus. — M., 2014.

5. I'abpuensn O.C. m ap. Xumusa mana npodeccHid U CEHIHATBHOCTEN
TEXHUYECKOTO MPoQuiIs (JIEKTPOHHOE MPUIIOKEHHUE).

6. F'aopueasin O.C., JIbicoBa I'.I'. Xumus: kHura nias mpenojgaBatens: y4deO.-
MeToJ1. mocodue. — M., 2012.

7. T'adpueasin O.C., OctpoymoB WU.I'. Xumust aiis npodeccuit u cneruaibHOCTEN
COIIMAJIBHO- AKOHOMHUYECKOTO U T'yMaHUTapHOro mpoduiei: yd4eOHHK sl CTY/I.
yupexaeHuil cpen. npod. oopazosanus. — M., 2014.

8. N'adpuensin O.C., OcrpoymoB WN.I'., CaagkoB C.A. Xumus: mocobue mis
noaroroBku kK EI'D: ydeb. mocobume mig CrTyd. yupexkacHui cpea. mpod.
obpazoBanus. — M., 2014,

9. I'adpueasin O.C., OctpoymoB W.I'., CaaaxkoB C.A., [ldopodeeBa H.M.
[TpakTukym: y4eb. mocobue s CTy. yapexacHuil cped. mpod. odpazoBanms. —
M., 2014.

10. T'aépmasu O.C. EcrecTBo3Hanue. Xumus: y4eO. A CTyI. YUPEKICHHUHI
cpen. mnpod. OoOpazoBanuss / O.C.I'abpwdnsn, W.I.Octpoymosn. - M.:
M3parensckuit nentp «Axamemus», 2019. — 240 c.

11. Epoxun F0.M, KoBaseBa U.b. Xumus 115 npodeccuit u crienmaibHOCTEN
TEXHUYECKOTO Mpouisi. INEKTPOHHBIH YUeOHO-METOAMYECKUN KOMIUIEKC. — M.,
2014.

12.  Epoxun KO.M. CO60pHUK TECTOBBIX 3aIaHUM IO XUMHUU: y4eO. mocooue s
CTYy[. YUpexkaeHui cpea. npod. oopazoBanus. — M., 2014,

13.  Epoxun IO.M. Xumus: 3agaun u ynpaxHeHUs: y4eO. mocobue st CTYI.
yapexaeHuil cpen. mpod. oopazoBanus. — M., 2014.

14. Epoxun F0.M., KoBaneBa U.b. Xumus mis npodeccuii U crieiuanbHOCTEH
TEXHUYECKOTO W E€CTECTBEHHO-HAYyYHOTO mpoduiei: ydeOHWK IS CTY/I.
yapexacHuit cpen. npod. oobpazoBanus. — M., 2014,

15. CaaakoB C. A, Ocrpoymos W.I'., I'abpueasin O.C, JlykbsnoBa H.H.
Xumust s npodeccuit U cnenuanrbHOCTeH TEXHUYECKOTo Tpoduiis. DIEKTPOHHOE
MPUJIOKEHHE (IJIEKTPOHHOE YUEOHOE U3JTaHUE) TSl CTYA. YUPEKIACHUHN cpel. npod.
obpazoBanus. — M., 2014.

HNuTepHeT-pecypcshl:

1. www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBbI rOphI»).

2. www.hemi.wallst.ru (O6pa3oBaTenbHbIN CAUT IS IKOJIBHUKOB « XUMHUSI»).

3. www.alhimikov.net (O6pa3oBaTenbHbIN CAWT 15 IMKOJIBHUKOB).

4. www.chem.msu.su (DnekTpoHHass OWOIMOTEKa MO XHMHH). WWW.enauki.ru
(MHTEepHeT-u3anue Uil yuntenei «EctecTBeHHBIC Haykm»). WWW.1september.ru
(Meromuueckasi razera «llepBoe ceHTAOps»). Www.hvsh.ru (kypranm «Xumwusi B
IKoJIe» ). WWW.hij.ru (kypHain « XUMUS U )KH3HBY).
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www.chemistry-chemists.com (snexTpoHHbIH KypHan « XUMHKA U XUMHAS»).
4, KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOU

TV CHMTILIAHBI

KoHTposib ¥ oleHKa pe3yJbTaTOB OCBOCHHS YYCOHOW IUCITUTUTHHBI
OCYWIECTBIJISIETCS NPEINOJABATEIEM B IPOLECCE MPOBEACHUA MNPAKTHYECKUX

3aHATHM M JA0OpaTOPHBIX padoT,

TECTUPOBAHMS,

a TaKKC BBbIIIOJTHCHUA

O6y‘-IaIOI]_II/IMI/IC$I HHAUBUYaJIbHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHGI{OB&HHﬁ.

Pe3yabTarnl 00y4yeHnust
(0OCBOEHHBbIE YMEHUS1, YCBOCHHbIE 3HAHUS)

®opMbI U METO/IbI KOHTPOJISA U
OIIEHKH Pe3yJbTATOB 00yUeHusl

JINYHOCTHBIC!

- YyBCTBO TOPJOCTH U YB@XKCHUS K HUCTOPUHU U
JIOCTMKEHHUSIM OTE€YECTBEHHOM XMMHYECKOW HAYKH;
XHUMHYSCKH rpaMOTHOE IOBEICHHE B
npoeCCHOHAIBHON ACATENIPHOCTH W B OBITY IpHU
oOparneHuun c XHUMHWYECKUMU BEIIECTBaMH,
MaTepuasamMu 1 NpoLecCaMu;

- TOTOBHOCTD K MPOJOJIKEHUIO;

- 0o0pa3oBaHUs U TOBBINICHUS KBANU(UKAIUUA B
u30paHHON mpo(decCHOHANBHON JeATeNbHOCTH U
00BEKTUBHOE

OCO3HAaHHUC poiin

yMEHUue

XUMHUYCCKUX

KOMHGTGHHI/Iﬁ B OTOM, HCIIOJIB30BAaTh
JIOCTUKEHHUSI COBPEMEHHOM XHMMHUYECKOW HAyKH U
XUMHYECKHX JUTSE
WHTEIJICKTyallbHOTO  Pa3BUTHUS B

BBIOpaHHON NMPOQeCcCHOHATBHOM e TETbHOCTH.

TEXHOJIOTHI ITIOBBIIICHU A

COOCTBEHHOI'O

IIpoBepka BHEay IMTOPHOU
CaMOCTOSITENILHOM paboThI, 3a1uTa
pedepaToB U TOKIAJIOB,

[Ty6nuunoe mpeacTaBieHre
Mpe3eHTAalNii, TECTUPOBAaHKE, TPOBEPKa
MPAKTHYECKHUX paboT, peUTUHTOBBII
KOHTPOJIb, TPOMEXKYTOYHAS aTTECTAIIUS.

MCTAIIPECAMCTHBIC!
HCITIOJIB30BAHUC PA3JIMYHBIX BUJI0B O3HABaTEILHOU
ACATCIIBHOCTH W OCHOBHBIX HMHTCIIJICKTYAJIBHBIX
omnepanuii (MOCTAHOBKU 3a7a4u, (HOPMYJIHPOBAHUS
THIIOTE3, aHaIM3a W

000011IeHNS],

CHHTC3a, CpaBHCHUA,

CUCTCMAaTHU3aluu, BBISIBJICHUA

IMPUIUHHO-CIICACTBCHHBIX CBH3CI>1, IIOMCKa aHaJIOIroB,

(dhopMynupoBaHHS BBIBOJIOB) 1A peuieHus
MOCTABJICHHOW 3a/lauyd, TMPUMEHEHHE OCHOBHBIX
METO/JOB  TO3HaHMsS  (HAOJIOJAEHUS, HAYYHOTO

AKCIIEPUMEHTA) JUISI U3YYCHUS Pa3IUIHBIX CTOPOH
XUMHYECKHX OOBEKTOB U IPOIECCOB, C KOTOPBIMHU
BO3HHKACT  HEOOXOJIUMOCTh
npodeccuoHabHOU chepe;

CTAaJIKMBATbCA B

- HUCIIOJIb30BAHUC PA3JIMYHBIX HWCTOYHUKOB  JJISA

[IpoBepka BHEAy IMTOPHOM
CaMOCTOSITEJIbHOM paboThI, 3a1uTa
pedepaToB U TOKIAOB,

[Ty6nuuHOe npeacTaBieHne
IIPE3EHTALUN, TECTUPOBAHUE, IIPOBEPKA
NPaKTUYECKUX paboT, peUTHHTOBBII
KOHTPOJIb, IPOMEKYTOYHAsI ATTECTALIMSL.
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MOJyYeHUs XUMHYECKOW HWHPOpMalUH, YMEHHUe
OLICHUTb €€ JIOCTOBEPHOCTb I JIOCTHKEHUS
XOPOIIUX PE3yIbTATOB B MpodhecCHoHANBHOM cdepe;

* IPEMETHBIE:

c(OPMHUPOBAHHOCTh MPEICTABIECHUI O MECTE XUMHHU
B COBPEMEHHOI Hay4YHO! KapTHHE MUDPA; [IOHUMaHHUE
poiM XUMHUHM B (POPMHPOBAHUU Kpyro3opa u (pyHk-
LIMOHAJIBHOM I'PaMOTHOCTH 4YEJIOBEKA JUISl PEILEHUs
MIPaKTUYECKUX 3a/]a4;

BJIAQJICHUE  OCHOBOINOJArarmolUMU  XUMHUYECKUMU
MOHATHSIMH, TEOPUSAMH, 3aKOHaMU U
3aKOHOMEPHOCTSIMU;  YBEPEHHOE  I0JIb30BAHUE
XUMHYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

- BIQJACHHE OCHOBHBIMM METOJAaMU HAy4YHOIO
NIO3HaHMS, HCIIOJIb3YEMBIMU B XUMUH:
HabJI0ieHuEM, ONMCAHUEM, U3MEpPEHHUEM,
9KCIEPUMEHTOM; YMEHHE 00padaTbiBaTh, OOBICHAThH
pe3ynbTaThl IPOBEJCHHBIX ONBITOB U  J€JaTh
BBIBOZIbI; TOTOBHOCTh M CIIOCOOHOCTH HPHUMEHSTH
METO/Ibl TO3HAHWS MpPH PELIEHUH MNPAKTUUYECKUX
3a/1a4;

- c(OPMHPOBAHHOCTh YMEHUS JlaBaTh
KOJIMYECTBEHHBIE OLEHKH U IPOU3BOJIUTH PACUEThI
0 XUMUYECKUM (opMyJIaM U YPaBHEHUSIM;

- BJIaJIeHUE MpaBUJIaMH TEXHUKU OE30MacHOCTH MpHU
HCII0JIb30BaHUU XUMHYECKHX BELIECTB;
c(OPMHPOBAHHOCTh COOCTBEHHOW TMO3UIMH IO
OTHOIICHHIO K  XUMHYECKOW  HWH(OpManu,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

IIpoBepka BHeay IMTOPHOU
CaMOCTOSITEJIbHOM paboThI, 3a1uTa
pedepaToB U 10KIAI0B.

[Ty6nuunoe npencraBiieHue
IIPE3EHTAlNN, TECTUPOBAHUE, IPOBEPKA
MPAKTUYECKUX pabOT, pEUTUHTOBbII
KOHTPOJIb, TPOMEXYTOYHAsA aTTECTALIHS.
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