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Pabouas mporpamma paspaborana Ha ocHoBe dDepepabHOrO TOCYJapCTBEHHOTO 00pa-
30BaTENIbHOTO CTaHAApTa CpPEAHEr0 MNPO(PECCHOHATBHOIO 00pa30BaHUS IO CIEUUATbHOCTH
19.02.10 Texnonorus nmpoaykiu odmectBenHoro nmutanus ([Ipukaz Munobpuayku Poccun ot
22.04.2014 Ne 384 «OO6 ytBepkaeHuu (enepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa cpenHero npodeccuoHanbHOro oopaszoBanus no cnenuagbHocT 19.02.10 Texnomo-
TUsl MPOAYKIIMU OOIIECTBEHHOTO MUTaHuM» (3apeructpupoBano B Muntocte Poccun 23.07.2014
N 33234) u B COOTBETCTBHUH:

- C IpUMEPHOU MpOorpaMMoil 0011e00pa3oBaTeIbHON AUCHUILTUHBI «XUMHUS» AJIs
npodecCHOHATIBHBIX 00pa30BaTEIbHBIX OpraHu3aluid pekoMeHJoBaHHOW DenepalbHBIM TOCY-
JTAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM« denepalbHblii HHCTUTYT Pa3BUTHS 00Opa30BaHUs»
(PT'AY « DUPOy») B KauecTBE MPUMEPHON MTPOTrpaMMBI JJIs peaju3allii OCHOBHOM mpodeccuo-
HaIBHOU 0OpazoBaTtenbHOl mporpamMMbl CIIO Ha 6a3e OCHOBHOTO 001Iero oOpa3oBaHus ¢ TOTY-
yeHueM cpeanero obmero oopazoanus ([Iporokoa Ne 3 ot 21 urons 2015 r., perucTpaniiOHHBIHI
Homep peuenszuu 386 ot 23 utoist 2015 r);

- - ¢ [TonoxxenneM «O mopsnke pazpabOTKU U TPEOOBAHUAX K COJIEPKAHUIO U
O(pOPMIICHHIO pPabdOYUX MPOrpaMM YYEOHBIX ITUCIHIUINH, TPOGECCHOHANBHBIX MOIYyJIeH Ha
ocHope ®I'OC B  KpaeBOM TOCYJapCTBEHHOM  OIOJDKETHOM  IIpo(ecCHOHATbHOM
oOpa3oBaTenbHOM yupexJIeHuu «HOopuibCkUil TEXHUKYM MPOMBIIIJIEHHBIX TEXHOJOTHH MU
CEpBHCa», YTBEPKACHHBIM NPUKA30M AupeKkTopa HOpUIbCKOro TEXHHKYMa MPOMBIIIICHHBIX
TeXHOJIOTUH U cepuca oT 21 nexadpst 2018r. Ne01-11/297.

Opranuzanusa-pazpadorunk: KPAEBOE T'OCYJAPCTBEHHOE BIOJDKETHOE
[HHPOOECCUOHAJIBHOE OBPA3OBATEJIBHOE YUYPEXIEHUE «HOPWUJIbCKUN TEX-
HUKYM ITPOMBIIIUIEHHBIX TEXHOJIOI'MUA 1 CEPBUCA»
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1 ITacnopTt pado4eii nporpaMMsbl y4e0HOM JTMCIHHUIIIMHBI XUMHS
1.1 O6n1acTe npuMeHeHnst padoveil MporpaMmbI:

[Tporpamma y4eOHOW NUCIMILIMHBI SBISETCS YacCThbI0 OCHOBHOW Mpo(dhecCHOHAIbHOU
obpasoBarenbHOl TporpamMmbl B cooTBeTcTBHM ¢ DPI'OC mo cmenumansHoct 19.02.10
TexHONOTHs MPOAYKIHUK OOIIECTBEHHOTO MUTAHUS, BXOSIIEH B COCTaB YKPYIMHEHHON TPYIIIBI
19.00.00 ITpompliieHHAs! SKOIOTHS U OMOTEXHOJIOTHH.

Pabouas mporpamma npeaHa3HaueHa Uil U3YyUCHHs] XUMHH B TPOQEecCHOHATBHBIX
oOpa3zoBatenbHbIx opranuzanuax CIIO, peanuzyromumx o6pa3oBaTelbHYI0 IPOrpaMMy CPEIHEro
oOmiero o0pa3oBaHMs B IpeJesiaX OCBOEHHUS OCHOBHOW MpPO(EeCcCHOHATBHON 00pazoBaTeIbHOM
nporpammbl CITO (OITIOIT CIIO) na 6a3e oCHOBHOTO OOIIEro oOpa3oBaHUs MPHU MOJATOTOBKE
KBAJTM(HUIHUPOBAHHBIX pabOUYMX, CIyXKalluX, CIEHUAINCTOB CpeaHero 3BeHa. IIporpamma
paszpaborana Ha ocHOBe TpeboBanuit ®I'OC cpeanero obiero oopa3oBaHus, MPEAbIBIIEMbIX K
CTPYKTYpE, COJEpXaHHIO W pEe3yJlbTaTaM OCBOCHHUSA YYE€OHOW IUCHUIUIMHBI «XUMHS», B
COOTBETCTBUM ¢ PexomMeHmanusMu Mo opraHu3aluy MOoJdy4eHHs CpeIHEro oo1ero oopa3oBaHus
B IIpe/iesiaX OCBOCHUS 00pa30BaTENIbHBIX MPOTPAMM CPEIHETO MPO(hecCHOHANBHOTO 00pa3oBaHus
Ha 0a3e OCHOBHOro oOmero oOpa3oBaHHsS C ydeToM TpeOoBaHUH  (emepaabHBIX
rOCyJapCTBEHHBIX 00Pa30BaTEbHBIX CTAHAAPTOB H MOJTy4aeMOH CIIEIHATbHOCTH.

1.2 MecTo y4eOHOM TUCHUIJIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHeIHa-
JIMCTOB CPeIHEro 3BeHa: OTHOCHUTCS K 00111e00pa30BaTeIbHOMY 1KY H SBISICTCS MPOQUITBHOM
y4eOHON JUCIUTIITMHOM.

1.3 Leau u 3a1a4u y4eOHOM THCHHUIIMHBI - TPeGOBAHHUA K pe3y/JbTaTaM OCBOEHHUS
Y4eOHOM IMCUMILINHBI:

OcBoeHue cojepkaHHUs YIeOHOW MUCIUIUIMHBI O0O0CCIICUYUBACT JIOCTHKCHHE 00ydJaro-
HIUMHCS CIEAYIONINX PEe3yIbTaTOB:

OcBoeHue cojepkaHusi y4eOHOM NUCHUIUIMHBI «XUMUS», 00€CIEUNBAET AOCTHKEHUE
CTYJECHTaMH CJIEAYIOUINX pe3yJIbTATOB:

- IUYHOCMHDBIX

— YyBCTBO I'OPJIOCTU U YBAXKEHUS K UCTOPHH U JOCTHIKEHUSIM OT€UECTBEHHON XMMMYe-
CKOHM HayK{; XMMUYECKH IPAMOTHOE MOBEIECHNUE B MPO(ECCHOHAIBHON EATEIbHOCTH U B OBITY
npu o0paleHNH ¢ XMMUYECKHMH BEIleCTBaMM, MaTepHalaMH U IpolleccaMy;

— TOTOBHOCTb K MPOJOJKEHHIO 00pa30BaHUs U MOBBIIICHUS KBalIW(UKAMKU B U30paH-
HOU MpodecCHOHANBHON AEATEeNbHOCTH M O0BEKTUBHOE OCO3HAHUE POJIM XMMUYECKHUX KOMIIe-
TCHIIUH B 2TOM;

— YMEHHE UCIOJIb30BaTh JOCTHKEHHS COBPEMEHHON XUMUUECKOW HayKH U XUMHUYECKHX
TEXHOJIOTHI JJIs MOBBIILIEHUSI COOCTBEHHOTO MHTEJUIEKTYalbHOI'O Pa3BUTHUS B BbIOpaHHOMW Ipo-
(beccnoHaIbHOM 1eATENbHOCTH;

- MemanpeomemHuix:

— HCIOJIb30BaHMUE PA3JIMYHBIX BHUJOB MO3HABATEIbHOM JEATEIBHOCTH U OCHOBHBIX WMH-
TEJUIEKTyaJIbHbIX orepaiuil (MOCTaHOBKY 3a/1a4uM, (OpMYyJIMPOBAHUS TUIIOTE3, aHAIM3a U CHHTE-
3a, CpaBHEHHs, OOOOIIEHHUs, CHUCTEMAaTU3allMH, BBISBICHUS NPUYMHHO-CIIEJCTBEHHBIX CBs3el,
MOKCKa aHaJIOroB, (POPMYIMPOBAHUS BHIBOJOB) JUIsl PEIICHUs MMOCTABIEHHOW 3a/la4yM, IpHUMEHe-
HUE OCHOBHBIX METO/I0B MMO3HAHM (HAOJII0ICHHS, HAYYHOTO SKCIIEPUMEHTA) JJISl U3YUYEHUs pas-
JMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh
CTAJIKUBAThCS B PO ecCHOHABHOU cdepe;

— WCIIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB JUIS TIOTYYCHUSI XUMHUECKOW MHPOPMAIINH,
YMEHHUE OLIEHUTH €€ IOCTOBEPHOCTH JUIsl TIOCTHKEHUSI XOPOIIUX PE3yJIbTaTOB B MPOo(eccHoHa b-
HOM cdepe;

- npeomMemubix:



— c(OpMUPOBAHHOCTh NPEJCTABICHUNH O MECTE XMMHUH B COBPEMEHHOW Hay4dHOH Kap-
TUHE MHUPA; IOHUMaHUE POJIM XUMHU B (DOPMUPOBAHUU KPYro3opa U (pyHKIIMOHAIBHONW TpaMoT-
HOCTH YeJIOBEKa JJIsl PEeIIeHUs] MPAKTUUECKUX 3a]a4;

— BJIQJICHHE OCHOBOIIOJIAralOIIMMH XUMUYECKUMH MOHATUSAMU, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMU; YBEPEHHOE I10JIb30BaHNE XUMUYECKOM TEPMUHOJIOTUEH U CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMHU METOJIAMU HAyYHOI'O MO3HAHMSI, UCIIOJIb3YEMBIMH B XMMHHU:
HaOJI0IEHUEM, OIMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; yMEHUEe 00padaThiBaTh, OOBICHSTH
pe3ysbTaThl MPOBEJCHHBIX OMBITOB M JIENATh BHIBOBI; TOTOBHOCTh M CIIOCOOHOCTH IMPUMEHSTH
METO/bI IO3HAHMSI [TPU PELICHUN PAKTUYECKUX 3a]1ay.

[Tonmy4yeHHble 3HAHUS ¥ YMEHHSI CHOCOOCTBYIOT (POPMHUPOBAHUIO CIETYIONIUX KOMIIE-
TEHIINI:

OK 1 IloHuMaTh CyIIHOCTh M COLMAIBbHYIO 3HAYUMOCTH Oyaylied CHeruaaIbHOCTH,
MPOSIBIISITH K HEM YCTOWYUBBIN UHTEPEC.

OK 2 Opranu3oBbiBaTh COOCTBEHHYIO JIESATEILHOCTh MCXOJS W3 IIENU U CIIOCOOOB €€
JOCTHKEHUS, OTPEeIEIEHHBIX PYKOBOAUTEIIEM.

OK 3 IlpuHuMaTh perieHus B CTaHIAPTHBIX U HECTaHJAPTHBIX CUTYallUsX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4 OcymecTBiaTh MOMCK UHPOPMALUHU, HEOOXOTUMOMN i 3((HEKTUBHOTO BBINOJI-
HEHMsI PO ECCHOHATIBHBIX 3a]1ay.

OK 5 Hcnonp3oBath WHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B Mpodeccu-
OHAJIbHOH NI TENLHOCTH.

OK 6 Paboratp B koMaH e, 3((HEeKTUBHO OOIIATHCS C KOJJIETaMH, PYKOBOACTBOM, KITH-
€HTaMH.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTH 3a pabOTy 4JICHOB KOMAaH[Ibl, 32 PE3yJbTaT BbI-
HOJIHEHHUs 3aJjaHuH.

OK 8. CaMoCTOSTEeThHO OMPEACIIATh 330a49i MPO(HEeCCHOHATLHOTO U JTMYHOCTHOTO pa3-
BUTHSI, 3aHUMAThCs caMO00pa30BaHNe, OCO3HAHHO IJIAHUPOBATH IOBBIILIEHNE KBATU(PHUKALIH.

OK 9. OpueHTHpOBATbCS B YCIOBHAX YaCTOW CMEHBI TEXHOJOTHH MpodeccrHoHaIbHON
NEeSITEIbHOCTH.

1.4 Kosin4ecTBO 4YacoB HA OCBOEHHE MPOrPaMMbl y4eOHO# THCIUTIIMHBI:

O06BEM 00pa3oBaTenbHOI MporpamMmel - 176 4acoB, U3 HUX:

- CaMOCTOSITEIILHOM padoThl 0OyJaromerocs - 59 4acos,

- 00s13aTeNnbHON ayIMTOPHOM yuyeOHOM Harpy3ku BO B3aUMOJCWCTBUU C IperojiaBaTe-
neMm - 117 yacos; B Tom uncie 10uacoB 1abopaTOpHO-NIPAKTUUECKUX 3aHATUH.



2 CTpyKTypa U coaepxkaHue y4eOHO! JUCHMIIIIHHBI

2.1 O0beM y4eOHOM NTMCHUILIMHBI U BUAbI YU4eOHO# padoThI

By yueOHol nesTenbHOCTH

O0BEM HyacoB

MakcumanbHas yaeOHast Harpy3Ka (BCero) 176
OO6s3aTenbHast ayiuTopHas yuyeOHasi Harpy3ka (Bcero) 117
B TOM YHCIIC:

MIPaKTUYECKHUE 3aHATHUS 10
CamocTtosarenbHas pabora o0yuaromerocs (Bcero) 59
B TOM YHCIIC:

camocTrosTelbHas paboTa Haj HamucaHueM pedeparos, JOKIAI0B, COOOIIe- 6
HUU

COCTaBJICHHE IJIaHA — KOHCTICKTA 7
COCTaBJICHUE OTBETOB HA BOTIPOCHI U 33IaHUS 2
cocTaBiicHUE GOPMYJI M YpaBHEHUN peaKIUi 10
pelIeHuE 3a1a49 9
COCTAaBJIEHHE CXEM U TAOJINII 3
o opMIICHHE TPAKTHIECKON pabOThI 3
BBITIOJTHCHHE JTOMAIITHETO OIBITa 1
MOJIMOTOBKA K 3aU€Ty 12
paboTa HaJl MHANBUIYATHHBIM TIPOSKTOM 6

[TpomexyTouHas arrectanus B GopMe IK3aMeHa




2.2 TemaTnuyeckuii IVIaH U coiep:kaHue y4eOHoH qucuuminasl XUMUA

Haumeno- Conep:kanue y4ye0OHOro MaTepuaJsa, JadopaTopHble  NPAKTHYECKHE 3aHATHSA, CAMOCTOATEIb- | O0bem ya- YpoBeHb
BaHUe pa3- Hasi paboTa 00y4arIIMXCH COB yYCBOEHUS
JeJI0B M TeM
1 3 4 5
1 kypc | cemecTp Sluac
BBenenue CopepxaHnue yueOHOro Marepuaa: 2
1. BBenenue. OCHOBHEBIE MTOJIOKEHHSI 0OIIeH M HEOpraHUYECKON XuMuH, coomonenne npasui Th . 1 1
2 . BXogHO#M KOHTPOJIh 3HAHUH. 1 1
Tema 1.1 PA3JIEJI |. OPTAHUYECKAS XUMUS
OcHoBHbIE CopepxaHnue yueOHOro Matepuana: 8 2
nousitusi op- | 1.Ilpenmer oprannyeckoit xumun. OpraHnyecKre BElecTBa. 1 2
raHu4ecKkoil | 2. Teopus CTPOEHHs OpraHM4eckux coeaunennii A.M. Bytieposa 1 2
XUMHH U 3. CTpoeHue aToma yriepoja. 1 2
Teopust 4..CtpyKkTypHBIC ()OPMYIIBI OPTAHUYCCKUX BEIIECTB . 1 2
CTpocHUSA 5. Knaccuduxkanus oprannueckux coeiuHeHnid. OCHOBHbIE HOMEHKJIATYPbl OPraHUYECKUX COSAHHE- 1 2
OpraHuie- Huii. U3omepusi u e€ BUIBI.
CKHMX COCAU- | (Jleyoncmpayusi MoOenU MOJIEK)L 20MOJI0208 U U30MEPOB OP2AHUUECKUX COeOUHeHULl, 1ab0pamopHblil
HeHMH ONbIM — U320MOGJIeHUe MOOeNell MOJIeK)]l OP2AHUYEeCKUX 8eujecms)
6. Tunel peakiyuii B OpraHu4eCKON XUMHUH. 1 2
7.B3anmHOe BIUSTHUE aTOMOB B MOJIEKYJIaX OPTraHMYECKUX COCIMHEHHIA. 1 2
8. 3a4€t «OCHOBHBIE MOHATHUSI OPrAHUYECKON XUMHUU U TEOPUsI CTPOCHUSI OPraHUYECKUX COSIUHEHUI 1
CamocrosTenbHas paboTa 00yJaronuXcs: 2
l.moaroroBka K 3a4é€Ty 1
2. COCTaBIIEHUE CTPYKTYPHBIX (hopmyIn 1
Tema 1.2 Cogneprkanue ydeOHOro MaTepuarna: 18 2
YrieBojao- 1.AnIKaHbI: TOMOJIOTHYECKHH Psifl, U30MEPHsI 1 HOMEHKJIaTypa. 1 2
POIBI M UX 2. Anxanbl: XUMUYECKHE CBOMCTBA U IPUMEHEHHUE alTkaHOB HAa OCHOBE CBOMCTB. [luKioamKaHsbI. 1 2
NPUPOaHbIE | (/lemoHcmpayus — 20penue Memana u OmHOWeHUe K pacmeopam nepmMaHeanama Kaaus u OpomMHoll
HCTOYHUKHU | gooe)
3. ATIKEHBI. 1 2
(demoncmpayus — eopenue dmuiena u OmHoueHue K pacmeopam nepmaneanama Kauus u 6pomHou
sooe.llonyuenue smunena peaxyuei decudpamayuu SMaro.1a)
4. AnkagueHsl: IOHITHE, XUMUUYECKHE CBOMCTBA, MOTyUYeHUE, TPUMEHEHHE. 1 2

(demoncmpayus-paznosxcenue Kay4yka npu Ha2pesanuu, UCnblmanue npoOyKmoe8 pasilodCenusl Ha He-




npeoenvHocmy Jlabopamopmwiti onvlim- 03HAKOMAEHUE ¢ KOMLeKYyuell Kayuykoe u 0opazyamu uzoenui
U3 pesumul).

5. AnkuHpl. AnieTuiieH. XUMUYECKHE CBOMCTBA. 1 2
(demoncmpayus — copenue ayemuiiena u OmHouleHue K pacmeopam nepmManeanama Kaius u 6pomMHoul
sooe.llonyuenue ayemunena 2uOpoOaU3OM Kapouoa Kaubyus)
6. [IpuMeHeHue aneTuiieHa Ha OCHOBE CBOMCTB. MeKKIIacCOBasi H30MEPHS C aJIKaJIMCHAMMU. 1 2
7. Apensl. benson, xumnueckue cBorictBa. [lomyyenne u npumenenue 6eH3omna 1 2
8. O600IeHre 3HAHUI 110 TeMe « Y TJIICBOIOPOIBI. 1 2
9. KonTposbHas paboTa 2 «YTIE€BOIOPOIBD 1
CamocTosaTenbHas pabota 00y4Jaronuxcs: 5
l.cocTaBieHue ypaBHEHUHN peakiui 2
2.penieHue 3anaqy 1
3.10ATOTOBKA K KOHTPOJLHOMU paboTe 1
4 cocTtaBiieHHE KOHCIIEKTa 1
10. [IpupogHBIE HICTOYHUKH YTIIeBO0POAOB. [IpupoaHblii ra3: cocTaB, IpUMEHEHNE B KAYeCTBE TOTI- 1 2
JIMBA.
11.Hedrs. Cocras Hedrw. 1 2
12. Ilepepabotka HedTH. HepTenpoayKkThl. 1 2
13. IlepepaboTka HEPTH U HEYTEIPOTYKTHI 1 2
(Hemoncmpayus- xonnexyus 06paszyos negpmu u Hegpmenpooykmos. Jlabopamopmwiii onvlm- 03Ha-
KOMJIeHUe C KoJleKyuel 0opa3yos nepmu u npodykmos eé nepepabomxis)
14.KokcoxuMu4eckoe Mponu3BOACTBO U €ro MPOIyKIHs
15. 3auér «lIpupogHble UCTOYHUKU YTIIEBOAOPOJIOB». 1 2
16 3auér «lIpuposHbIE HCTOUHUKH YTIEBOIOPOAOB) 1 2
17. Pemenne TUIIOBBIX 3a/1a4 IO TEME «Y TJIEBOJOPOIBD) 1
18. Penienne TUIIOBBIX 33aJa4 MO TeMe «YTJIEBOAOPOABI» 1
CamocTtosaTrenbHas pabota 00yJarouxcs: 4
1 .pemienue 3agau 2
2.MOJrOTOBKA K 3a4€Ty 1
3 cocTaBiI€eHUE OTBETOB HAa BOIIPOCHI 1

Tema 1.3. CogepxaHue yaeOHOT0O MaTepHana; 19

Kucaopoxaco | 1. [Tonsitue o npeebHBIX OJJHOATOMHBIX CITUPTAX. 1 2




AeprKalue 2. Cnuprtsl. [lomyuenue u cBoiicTBa 3TaHosa. [IpuMeHeHne 3TaHoIa Ha OCHOBE CBOWCTB. AJIKOTO- 2
opraHmuye- JIN3M, €T0 MOCIEJCTBUS U NPEAYIPEKICHUE
ckue coenqn- | 3. 3auér «lIpenenbHble OJHOATOMHBIE CITUPTHI» 1
HEeHUs 4.I' unepuH ¥ STUICHTJIUKOIb - MPEJICTABUTEIH MHOTOATOMHBIX CITUPTOB. 1 2
(JlabopamopHulii onvim - pacmeopeHue 2IuYepura 8 800e U 3aumooelicmaue ¢ 2UOPOKCUOOM Me-
ou(1l).
5.®eHom. 1 2
(demoncmpayuu - pacmeopumocms eHona 8 600e npu 0OLIYHOU memMnepamype u npu HazpesaHuu.
Kauecmeennvie peaxyuu na genon).
6. ATbJeruibl U KETOHBI . 1 2
(Hemoncmpayus-oxucienue anb0e2uoos u 2K03bl 8 KUCI0MY ¢ NOMOWbio cuopoxcuda meou(ll).
7. IlomyueHue allbJETUIOB W IPUMEHEHHE (DOpMAITbICTHIA. 1 2
8.KapOoHoBBIE KUCIIOTHI, MIpe/iebHbIe 0JTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI- TOMOJIOTHYECKUHN PSIII, 1 2
NOJTy9YCHHE.
9.XuMuyeckue cBOMCTBA MPEEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. 1 2
(JlabopamopHwiii onvim - cOUCMBA YKCYCHOU KUCIOMbL, 00WUe CO CEOUCMEAMU MUHEPATbHBIX KUC-
aom).
10.Xumuueckue CBOMCTBA YKCYCHON KUCIOTHI, IPUMEHEHNE HAa OCHOBE CBOMCTB. Briciue kupHbIe 1 2
KHCJIOTHI - TAJBMUTHHOBAS ¥ CTCAPHHOBASI.
11. Tlpaktuueckas padora 1 «/3ydyeHne KUCTOTHBIX CBOMCTB KapOOHOBBIX KHCIOT» 1
12.Cnoxusie 3pupsl. (Jemoncmpayus-konnexyus d2¢pupHulx macen ) 1 2
13.Kupsl. (Jlabopamopmwiii onvim-00KazamenibCmeo HenpeoeibHO20 XapaKmepa HCUOK020 HCupd.) 1 2
14 Motoiue cpeicTa v Mblja. 1 2
15.¥YrneBonpl. Knaccudukarus yrieBogoB. MoHocaxapuIsl 1 2
(demoncmpayus-peaxyus cepebpsano2o 3epKana anb0e2udos, eoKo3bl U KaieCmeeHHAsl peakyusi Ha
Kpaxman. JlabopamopHulil onvim - 83auUMoOeticmaue 2ioKo3bl U caxaposvl ¢ 2uopokcudom meou(ll) u
KaueCcmeeHHas peakyus Ha Kpaxmai.)
16. YrneBonsl. [{ucaxapusr . 1 2
17.VraeBonsl. [lonucaxapuasl. 3HaueHHe YTIEBOAOB B )KHBOW MPHUPOJIE U )KU3HH YEIOBEKA.
18. TlpakTuueckas pabora 2 «/3ydueHrne XUMHUECKUX CBOWCTB TIIIOKO3bD» 1
19.KonTtposbHas pabota «YTJIEBOABI» 1
CamocTodaTenbHas pabota 00yJaroumxcs: 4
l.cocTraBiieHue ypaBHEHUI peaklui 2
2.MOJATOTOBKA K KOHTPOJILHON paboTe 1
3. cocTaBieHHe COOOLICHUS 1




Tema 1.4.
A3sotcoaep-
JKalme op-
raHn4yecKue
COeIMHEHHUS.
HHoaumepnbl

CopepxaHue yaeOHOTro MaTepuaa;

20

1 AMUHBI - TOHATHE, KJIaccu(UKaIus, HOMEHKIIATypa.
(demoncmpayuu - 83aumooelicmeue amMmuara u AHUIUHA ¢ CONAHOU KUCTIOMO, PeaKyus AHUIUHA C
OpOMHOU 800011)

2. AHWINH - OpraHNn4€CKOC€ OCHOBAHUCEC, ITOJTYYCHUEC, IPUMEHCHUC HA OCHOBC CBOMCTB

3. AMMHOKHUCIIOTHI — TU(YHKIMOHATIBHBIE OPTraHUYECKHE COSAMHEHUS, TOMOJIOTUIECKUH psiJl, CBOM-
CTBa, U30MEpHUs.

4. (lemoncmpayus - 0okazamenbcmeo Hamudus PYHKYUOHANbHBIX 2PYRN 8 PACBOPAX AMUHOKUCIOM)

Il cemecTp — 66 yacon

5 . benku - CTpyKTypbl 0€IKOB, PU3NIECKUE M XUMHUYECKHE CBOMCTBA

6. buonornueckue ¢pyHkuu 0eakoB benku Kak moJuMepsl.

N

7 Ilpaktuueckas pabora 3 «KadecTBeHHbIE peakliiy Ha OETIKN»

N

8. Hykj1eMHOBBIE KUCIOTHI

9. depMeHTHI.

10. BuramuHEbI

11. l'opmonsI

12. JlexapcTBa

13. VckyccTBeHHbIe nonuMepbl. CHHTETHYECKHE OpraHM4eCKHe COeIMHEHUSI.

NININININ

14. ITpaktruueckas padora Ne 4 «PemieHue 3KCIIepUMEHTAIBHBIX 3a/1a4 Ha UACHTU(HUKAIIMIO Opra-
HUYECKHUX COCIUHEHUN)

L

15. [Tnactmaces» (ITonydenue nonmmMepoB peakiyel noJuMepHu3aliy U MoJIMKoHAeHcanuu. Tepmo-
IUIACTUYHBIE U TEPMOpPEAKTHUBHBIE IIacTMacchl. [IpecraBurenu miactmacc)

16. Kayuyku — npupoiHble U CHHTETHYECKHUE MOJIUMEPBI.

-

N

17. Ilomumepri-BosiokHa. (Knaccuduxanus. [lonydenue BosiokoH. OTaenbHBIC TPEACTABUTENHN XHU-
MHUYECKHX BOJIOKOH.)

|

18. Ilpaktuueckass pabora Ne 5 «Pacno3HaBaHue mj1acTMacc ¥ BOJIOKOH»

19.06001meHue 3HaHNH Kypca OpraHu4ecKoi XUMHH.

20. 3a4ét M0 KypCy OPraHHYECKON XUMUH.

CamocTtosaTenbHas pabota 00yJaroxcs:

1.obopmiieHHE TPaKTHIECKON pabOThHI

3.MOATrOTOBKA K 3a4ETy

4. cocTaBJIEHUE COOOIIEHUA

LR I
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Tema 2.1. Copep:xanne yaeOHOT0 MaTepuana: 5
OcHoBHBIE 1.0OcHOBHbBIE NOHATHS XUMHH. 1
TMOHATHS U 2.0OcHOBHBIE 3aKOHBI XUMUU JIOHATHE O XUMHYECKON TEXHOJIOTUH, OMOTEXHOJIIOTUN U HAHOTEXHO- 1
3aKOHBI JIOTHH.
3. OCHOBHbIE 3aKOHBI XHUMHHU. 1
(demoncmpayuu: moodenu amomos XuMuyecKux 31eMeHmos, MoOeIu MONEKYl NPOCIbIX U CLOHCHBIX
geugecms (wapocmepaicresvie u macumadonvie). Konnekyus npocmuix u C10H#CHbIX 8eujecms. Anno-
mponus ghochopa, kuciopooa, yeaepooa. Hexomopwie sewyecmsa koauvecmeom 1 monv).
4.3a4€ét «OCHOBHBIE TOHSATHUS XUMUW)) 1
5. PacuérHble 3a1auy Ha HAXO0XKACHUE OTHOCUTEIBHON MOJIEKYJIIPHOM MacCChl, OIIPECIICHUE MACCO- 1
BOM JIOJIM XMMUYECKHUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.
CamocrosTenbHas paboTa 00y4aroIXcs: 2
1.penieHue 3a1a4 1
2.MIOATrOTOBKA K 3a4€Ty 1
Tema 2. 2 Copep:xanue yueOHOro MaTepuana: 7
Iepuoauyec 1.Ilepunonnueckuii 3akon J[.1. MenaeneeBa. Otkpoitue .M. MenneneeBsiMm [lepuoandeckoro 3a- 1
KHH 3aK0H koHa. [lepnonnueckuii 3axon B popmynuposke J[.V1. Menneneena .
H.A. Menne- 2.Ilepuonuyeckas TabiMIa XUMUYECKHUX 3JIEMEHTOB — rpad)uyeckoe 0TOOpaKeHUE MEPUOINIECKO- 1
JieeBa M CTPO- | IO 3aKOHA.
eHHe aToMa (demoncmpayuu: paznuunvle popmsl [lepuoouueckou cucmemuvl Xumudeckux 2nemenmos /[.H.
Menoeneesa, ounamuueckue maobauywl 015 mooeauposanus Ilepuoduyeckoii cucmemot).
3.Ctpoenue aroma u nepuoaudeckuii 3akoH .M. MenneneeBa. AToM — cioHas yacTuua. Sapo 1
(IpOTOHBI ¥ HENUTPOHBI) U AIEKTPOHHAS 000JIOUKA.
4 Vzotonbl. CTpoeHHUE 3IIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB MAJIBIX M OOJIBIIIUX TIEPHOJIOB. 1
5. Ctpoenue aToMa u nepuoandeckuit 3akoH J[.M. MenneneeBa DnekTpoHHbIE KOH(DUTYpaIUH aTo- 1
MOB XUMHUYECKUX AieMeHTOB. CoBpeMeHHast (OpMyITHUPOBKaA IEPHUOIUUECKOT0 3aKOHA. 3HAUCHUE
MEPUOIMYECKOr0 3aKOHA U IEPHOJNYECKON CUCTEMBI
6. [lepnoanueckuii 3akoH, [lepuoandeckas cuctema xumudeckux anementoB [[.1. MenneneeBa u 1
CTPOEHHE aTOMa- OCHOBHBIE 3aKOHOMEPHOCTH.
7.3auér «llepumonunueckuii 3akoH, [leprnonnueckas cucrema xumuueckux snemeHtoB .M. Menne- 1
JIeeBa M CTPOCHUE aTOMa
CamocrogrenbHas pabota 00y4yaromuxcs: 3
1.cocTaBieHue MmiIaHa-KOHCIIEKTA 1
2.M0JITOTOBKA K 3a4€Ty 1
3. COCTaBUTh CXEMY CTPOEHUSI aTOMOB 1
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Tema 2.3. Copepxanre yaeOHOT0 MaTepuana; 7
CrpoeHnue 1. loHHas XUMHYECKas CBSI3b 1
BellleCcTBa (demoncmpayuu- mooenb KpUCMALIUYeCKOU peuemKy Xa0puoa Hampus, 00pazybl MUHEPAIO8 ¢
UOHHOU KPUCANIUYECKOU PeulemKoll).
2. KoBaneHTHast 1 MeTaJIMYeCKass XUMHUYECKas CBS3b. 1
(demoncmpayuu-mooenu KpUCMAaiIuyeckux peuemox «Cyxoeo a1voay (unu uooa), aimasa, epagpu-
ma (unu keapya).IIpubopvl Ha HCUOKUX KPUCMATLAX).
3.ArperatHble COCTOSIHMSI BEIIECTB M BOJIOPOJIHAS CBSI3b. 1
4.YucTele BellecTBa U cMecH.. Pelienre 3a1a4 - BEIYMCICHUE MACcChl M KOJIMYECTBA BEIlleCTBa MPo- 1
JYKTa peakIuy 10 Macce UCXOIHOTO BEUIECTBA, COAEPIKAIIET0 NPUMECH
5. lucniepcHbie CUCTEMBI. 1
(demoncmpayuu- obpasybl pasniuunbix OUCNEPCHBIX CUCTEM: IMYIbCULL, CYCNEH3Ull, adpo30.iel, 2e-
neti u 3oneu. Koazynayus. Cunepesuc. Igpgpexm Tunoans).
6./lucriepcHbie CHCTEMBI. 1
7.3auét «CTpOoeHHE BELIECTBA» 1
CamocTosTenbHas pabota 00yJaronuxcs: 7
1. cocTaBeHUE KOHCIIEKTa 2
2.pelieHue 3aaa4y 2
3.1I0ATOTOBKA K 3a4€Ty 1
4.10aAr0TOBKA COOOIIEHUN 1
5 cOCTaBJIEHUE OTBETOB Ha BOIPOCHI 1
Tema 2.4. Coneprxanne yueOHOTO MaTepuaa: 5
Bona. PacTBo- | | Bopa. PacTBopsl. PacTBopenue. 1
PbL. DIEKTPO- | (Tloyoncmpayuu- Pacmeopumocms sewjecms 6 6ode. Pacmeopenue 8 600e cepHotl KUCI0mbl i Co-
JIUTH neti ammonus. Obpasyvl Kpucmanio2uopamos. Hzzomoenenue 2uncosoul nossa3ku).
aecKast auc- 2.Pemenue 3a/1a4 - pac4€Thl O yPaBHEHUSAM XUMUYECKUX PEAKIHIA C HCIIOJIb30BAaHHEM PACTBOPOB C 1
couunanust onpeieIi€HHON MaccoOBOM pacTBOPEHHOTO BeniecTBa (B %)
3. DneKkTpoauTHYecKass AUCCOLMAIUS. 1
Peakuuu nonHoro ooMeHa
(demoncmpayuu. npucomogneHue H#ecmrkou 600bl U YCMPAHEHUe ee HCeCMKOCIMU, 00pazybl MuHe-
PATbHBIX 800 PA3IUYHO20 HA3HAYCHUS).
4 Ilpaxtuyeckast pabora 6 «[IpuroroBneHne pacTBopa 3a/laHHON KOHIIEHTPAIIUM 1
5.KontponbHast pabora «PacTBOpbl, DIEKTPOJUTHYECKAS TUCCOLUALINS 1
CamocTosTenbHas pabota 00yJaronmxcs: 3
1.pemieHue 3agau 1
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2.MOATrOTOBKA K 3a4ETY

3 BBLINIOJIHEHHUE JOMAIIHETO OIIbITa

Tema 2.5.
Kuaacenpuka
Ul Heopra-
HHYEC

KHX COeTuHe-
HMI 1 UX
CBOMCTBA

Copep:xanue yueOHOro MaTepuana:

1.KucnoTsl 1 MX cBOMCTBa

KucnoThl Kak 3J€KTPOJIUTHI, MX KJIacCU(PUKALIMS 110 Pa3TUIHBIM IMPU3HAKAM. X UMUYECKHE CBOM-
CTBa KHCJIOT B CBETE TEOPUHU DICKTPOIUTUUECKON JUCCOLIHAIIH.

(Hemoncmpayuu- 83aumooeiicmeaue a30mHoll U KOHYEHMPUPOBAHHOU CEPHOU KUCIOM C MEMAa-
muJlabopamopHvle onvimul- uCnbIMAaKUe pAcmeopos KUCI0m uHouxamopamu. Bzaumooeiicmsue
Memannos ¢ kuciomamu. Bzaumooericmeue xuciom ¢ okcudamu memannos. Bzaumooeticmeue xuc-
JIOM € OCHOBAHUAMU. B3aumooelicmeue Kuciom ¢ consamu).

R~

2. OCHOBaHHUS U UX CBOMCTBA.

OcHOBaHUS Kak 3JIEKTPOJIUTHI, MX KJIacCU(PHUKALIKA 110 PA3TUYHBIM MTPU3HAKaAM. XUMUYECKUE CBOM-
CTBa OCHOBaHHUH B CBETE TCOPHH JIEKTPOJTUTHUCCKOU TUCCOIUAINH.

(JlabopamopHble onvimul-UCHLIMAHUE PACMEOPO8 Welodell unoukamopamu. Bzaumooeticmeue we-
Jouetl ¢ consamu. JJemoncmpayuu - noaydenue u c80UCmM8ea am@pomepHo20 SUOPOKCUOA).

3. Conu 1 X CBOMCTBA.
Comm xak smekTponuTbl. Cou cpeiHre, KUCIIbIE i OCHOBHBIE. XMMUYECKH CBOMCTBA COJICH B CBETE
TEOPUH DICKTPOJIMTUICCKON JUCCOITUAITIH.

4. CocoObl nmonyuenust coseid. I'maponus comeil.

5. Okcunpl ¥ UX CBOWCTBA
(emoncmpayuu - copenue pocghopa u pacmeoperue npodyKma 20petust 8 600e).

6. I'eneTnyeckas cBs3b MCIKAY KiIIaCCaAMH HCOPTaHUYCCKUX CO€IUHEHMH.

-

7. 3auét «OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX COE€TUHEHUI

CamocrosrenbHas pabota 00y4aromuxcs:

l.cocTtaBieHue cxeMbl

2.COCTaBJIIEHNE IOKJIaza

3.cOoCTaBJIEHUE YpaBHEHUH peakluii

Tema

2.6. XuUMHYECK
e

peaxkuu

Copep:xanne yueOHOT0 MaTepuana;

1.Knaccudukanus XUMUIECKUX pPEeaKIui

(demoncmpayuu- npumepsvl HeOOPAMUMBIX peaKyuti, UOYWUX ¢ 0OPA308aHUeM 0CaAdKa, 2a3a Ul
600v1 Jlabopamophwiii onvlm- peaxyus 3ameueHuss Meou Hceie3oM 8 pacmeope MeoH020 Kynopo-
ca).

RIOININNIN

2. DK30TEpMHUUYECKHE U 3HIOTEPMUYECKUE PEAKIUH.
TennoBoii 3¢ ekt xumuueckux peakuid. TepMoxuMuiyeckue ypaBHEHUs

3. Pemienne 3a1a4 0 TEPMOXMMHMUYECKUM YPaBHEHHUSIM.
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4.OKHUCIUTEIBHO - BOCCTAHOBUTEIbHBIE PEAKIIUH.

5. 3auér «Tunbpl XUMHUUECKUX PEaKIIMi»

6.CKOpOCTh XUMHUYECKHUX PEAKIUM. 1

[TonsiTHE O CKOPOCTH XMMHUYECKUX PEAKINI. 3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIUI OT pas3-

JIUYHBIX (PAKTOPOB.

7 Ilpaktuyeckas padora 7 «M3ydeHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX PEAKLUH OT MPUPOIBI 1

pearupyronmx BelecTB, UX KOHIIEHTPAIUU, TEMIIEPATYpPhl. IOBEPXHOCTH COMPUKOCHOBEHHUS U HC-

110JIb30BAHUS KaTaJIN3aTOPOBY

8. O6paTUMOCTh XUMHUUYECKHUX PEAKIIMA. XUMHYECKOE PABHOBECHE 1

(demoncmpayuu - peaxyuu, uoywue c 00paz08anuem 0caoxa, 2a3a Uil 800bl).

9.3a4ét «CKOpOCTh U 0OPATUMOCTh XMMHYECKUX PEAKITHII» 1

CaMmocTosTenbHast pabota 00yJaronmxcs: 9

1.cocTaBeHue KOHCIIEKTa 2

2.penieHue 3aaa4d 2

3.1I0ArOTOBKA K 3a4€Ty 2

4.cocraBiieHue pedepara 2

5. coctaBienue ypaBHenuit OB peakunii 1
Tema 2.7 Copep:xanue yueOHOro MaTepuana: 10
MeTtaJjliibl 1.Meransl. 1
" HeMeTa/lIbl | OcCOOCHHOCTH CTPOEHUSI aTOMOB U KpucTauioB. dusnueckue cBoiicTBa metamioB. Kinaccuduxarms

METAJIJIOB 110 Pa3JINYHBIM PU3HAKAM.

2 Ilpaktuyeckas pabora 8 «M3yueHne puznyecknx CBONCTB METAJUIOBY 1

3.Meranisl. 1

XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMHUYECKUHN Psijl HApsbKeHu Metaios.. Koppo3us

METAJUIOB , CHOCOOBI 3aLTUTHl OT KOPPO3HH.

(demoncmpayuu-xonnekyus memannos. Bzaumooeticmeue memannog c Hememaniamu (xenesa,

YUHKA U aTIOMUHUSL C CepPOll, AIOMUHUSL C UOOOM, CYPbMbL C XIOPOM, 20peHuUe Jicelle3d 8 Xiope, 20-

peHue Memanios.)

4.006m1ue crocoOsl monydeHnus Metaos. [lonsTue o metamnypruu. [lupomeramnyprus, TuapomMe- 1

TAJUTYPTHs ¥ dJIeKTpoMeTauryprus. CIutaBel Y€pHBIC U 1BETHBIC.

(JlabopamopHbie onvimul.-03HAKOMAEHUE CO CMPYKMYPAMU cepoco u benozo uyeyna. Pacnosnaea-

Hue pyo dcenesa).

5 3auér «MeTtamib» 1

6.Hemerannel OcoOGenHoctu cTtpoeHust aroMoB. HemeTanisl — npoctelie BemecTBa. OKUCIUTENb- 1

HbIE€ 1 BOCCTAHOBHUTEIIbHBIE CBOMCTBA HEMETAILIIOB.
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[Tpou3sBoacTBO cepHOi KUCI0Thl. CHIIMKATHAS TPOMBIIUICHHOCTb.
(demoncmpayuu- koanexkyus nememannos Konnekyuu npooykyuii CUTUKAmMHOU NPOMbIUILIEHHOCMU
(cmekna, hapghopa, asnca, yemenma paziuuHvlx MApox, 2opeHue HeMemaios -cepul, ocgopa,

yes)

7. lIpaktrdeckas pabota Ne 9 «PemieHne SKCIepUMEHTAIBHBIX 3a/1a4 — IMOJTyYEHUE U paclio3HaBa- 1
HUE ra30B)»
8. IIpaktuueckas pabota Ne 10 «PemnieHue sxkcriepuMeHTaIbHBIX 33/1a4 Ha HACHTH(PUKAIIMIO HEOP- 1
TaHUYECKUX COEAUHEHUID)
9. 3auér «Hemeramib» 1
10.06061eHne 3HaHU Kypca o0IIel 1 HEOPraHUYECKOW XUMUHU. 1
CamocTosiTenbHas pabota 00y4aronmxcs: 15
1.cocTaBieHre ypaBHEHUHN peakiui 2
2.COCTaBJIEHUE COOOIIEHUN 1
3.M0ATOTOBKA K 3a4ETy 2
4.cocTaBlieHUE TUIaHA- KOHCIIEKTa 1
5.ohopmIIeHHE TPAKTHYECKOM pabOThI 1
4. paboTa HaJl MHJAUBHIYAILHBIM MPOCKTOM 8
Hroro 176
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CoNoOA~WNE

GUODRDAARDARARNADNWWWWWWWWWWRRNNNNNNNNNNRPRRRERRRERR PP
PO OOV RONROOOVUOTNRONPRPOOCOVNOURWOWNRPRPOO®O~NOURNWNRO

IIpumepHbIe TeMbl pedepaToB (10K/IAA0B), HHIAUBHAYAJIbHBIX IPOEKTOB
buotexHonorus u renHas naxeHepusi — texnonoruu XXI Beka.
HanoTtexHom0rus Kak MpHOPUTETHOE HAMIPABIICHUE PA3BUTHS HAYKU U POHU3BOJICTBA
B Poccuiickoit @enepanuu.

CoBpeMeHHbIE METO/Ibl 00€33apasKUBAHMSI BOBI.

AJIIOTpONUS METAJLIOB.

Kuznb u pestenpHocts J[.M1.Menpaeneena.

«[lepuonnyeckomy 3akoHy Oyyiiee He TPO3UT Pa3pPYIICHUEM. . >
Cuntes 114-ro snementa — TpuyM(¢ pOCCUHCKUX (PU3HKOB-SCPIIUKOB.
W3oTombl Bomopoaa.

. Icnionb30BaHue paguOaKTUBHBIX U30TOIMOB B TEXHUYECKHUX LIEIISAX.

. PEHTreHOBCKOE M3JIy4eHHE U €T0 UCIOJIb30BAHUE B TEXHUKE U MEJUIIMHE.

. IInazma — 4eTBEPTOE COCTOSIHUE BELIECTBA.

. AMop(dHBIe BeliecTBa B MPUPOJIC, TEXHUKE, OBITY.

. OxpaHa okpyxaroiei cpeibl OT XUMHUECKOT0 3arps3Henus. KonuyecTBeHHbIE Xa-
. PAKTEPUCTUKH 3arpsSI3HCHUS] OKPYXKAIOIIEH CPeIbl.

. [Ilpumenenue TBepIOro U razoodpazHoro okcuaa yriaeposaa (IV).

. 3a1uTa 030HOBOTO SKpaHa OT XUMHYECKOTO 3arpsi3HEHUS.

. I'pyboaucriepcHbie CUCTEMBI, HX KIIACCH(PUKAIUS U HCIIOIB30BAHKE B IPOJECCHO-
. HAJIbHOH JeATCILHOCTH.

. Kocmernueckue remnu.

. IIpumeHenmne CycrieH3ui U 3MYJIbCUI B CTPOUTENBCTBE.

. Munepansl ¥ ropHbIE TOPOABI KAK OCHOBA JIUTOC(HEPHI.

. PactBOpbI BOKpyT Hac. Tumnel pacTBOpOB.

. Boga xak peareHT u cpena ajisi XMMUYECKOT0 IpoIiecca.

. Kuznp u gestenbHocth C.AppeHuyca.

. BKJ1ag 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH IICKTPOJIUTHUECKON JTHCCOLINA-
. IIUH.

. YCTpaHEHHE )KECTKOCTH BOJIbI HA MPOMBIIUICHHBIX NPEANPUSITUSIX.

. CepHas KHCITOTa — «XJIe0 XUMHUYECKON MTPOMBIIUICHHOCTH.

. icmonp3oBaHne MUHEPATBHBIX KUCIOT HA MIPEANPUITHIX PA3TUIHOTO MPODUIIS.

. OKCUJIBI U COJM KaK CTPOUTENIbHBIE MAaTEPHAIIBI.

. Ucropus runca.

. IloBapeHHast cOIb KaK XMMHYECKOE ChIPhE.

. MHOronukuit KapOOHAT KAJIBIHS: B IPUPOJIE, B MPOMBIILIEHHOCTH, B OBITY.

. Peakmiiu ropeHust Ha MPOU3BOJICTBE U B OBITY.

. BupryansHoe MOAETMPOBAaHUE XUMUYECKHUX MPOLIECCOB.

. DNEeKTPOJIN3 paCTBOPOB IEKTPOJIUTOB.

. DNEKTPOJIN3 PaCIIJIaBOB AJIEKTPOIUTOB.

. [IpakTrdyeckoe MprUMEHEHHE ANEKTPoIn3a: padhUHUPOBAaHUE, TATbBAaHOIIIIACTHKA,

. TAJIbBAaHOCTETHS.

. MlcTopust nmony4yeHus: u Npor3BOACTBA AIIFOMUHUS.

. DNEKTPOIUTUYECKOE TIOJTyYeHHE U pahUHUPOBAHUE METH.

. Xuznp u gesareasHocTs I JIpBH.

. Posib MeTanmioB B HCTOPUHU YETOBEUECKON MUBMWIIM3aLMK. VICTOpUs 0T€YeCTBEHHON
. uepHOU MeTasTypruu. COBpeMEHHOE METAILTYPTrUuYECKOe IPOU3BOACTBO.

. IlcTopust 0TeuecTBEHHOW IBETHOW METAJUTYpIUH. POJIb METAUIOB U CIIJIABOB B HAYYHO-
. TEXHUYECKOM MPOrpeCCe.

. Koppo3us MeTanioB u crmocoObl 3alIUTH OT KOPPO3HUH.
. IHepTHBIE WK OJIarOpPOJIHBIC Ta3bl.

. Posxmarorme coiam — rajoreHsl.

. UcTopus mBeaCcKOM CIMYKH.



52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

I/ICTOpI/IH BO3HHUKHOBCHHA U pa3BUTUIA OpFaHI/I‘ICCKOﬁ XUMHHU.

Kuznb u nestensHocth A.M.byTneposa.

Buranusm u ero kpax.

Posnb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTUHA MUPOBOI OPraHUYECKON
XUMHHU.

CoBpeMeHHbIE IPEICTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHS.

DKOJOTrM4ECKHE aCleKThl UCIIOIb30BAHMSI YTIIEBOIOPOIHOIO CHIPBSI.
DKOHOMMYECKHE aCHEKThl MEXTYHAPOJHOTO COTPYAHUYECTBA 110 UCIIOJIb30BAHUIO
YIJ1€BOJIOPOJAHOIO CBIPBSI.

HcTtopust oTKpbITHS U pa3pabOTKHU ra30BbIX U HEPTIHBIX MeCTOpOxkaeHu B Poccuii-
ckon Penepanuu.

XUMHUs yTIeBOJOPOIHOTO ChIPbs U MOS OyayIiasi mpodeccus.

YT1€BO10pOHOE TOIIIMBO, €r0 BU/bl U HA3HAUECHHUE.

CuHTeTHYeCKHe KaydyKH: HCTOPUSL, MHOTOOOpa3Hie U MePCIEeKTUBHI.
Pe3unoTexHUUYECKOE TPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOTpECCE.
CBapoyHO€ MPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJIOPOJIOB B HEM.

HedTp 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOTHOTO MEXKTYHAPOIHOTO COTPY/I-

HHUYCCTBA.
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3 YcaoBus peaansanuu y4eO0HOMH TUCHUIINHBI

3.1 MaTepuajJbHO-TeXHMYeCKOe o0ecniedyeHne 00y4eHust
Peanuzanus yueOHOM NUCHUIUIMHBI OCYILIECTBIISETCS B y4eOHOM KaOMHETE XMMHUH.
O06opynoBaHue yueOHOro KabuHeTa:

— CTOJI YYEHUYECKUH JBYXMECTHBIN — 15 miT.;

— CTyJ ydyeHnuyeckui — 30 mr.;

— croJ npenogaBaTens — 1 mr.;

— cTyn npenoaasaTens — 1 mrt.;

— Jocka ydeOHas — 1 mrT.;

— 1mKkad CTEKIAHHBINA — | mT.;

—KOMIUIEKTBI METOJTUYECKUX U JUJAKTHUECKUX CPEACTB 00yUeHHUS,
— DKpaH HACTEHHBIM PYJIOHHBIN — 11T.;

— MYJbTUMEAUNHBIN NpOeKTOp - 1 1WIT.;

—HOYyTOYK «ACERY - 1 mmiT.

3.2 UndopmannnoHHoe obecniedeHne 00yueHust

OcHoBHas nuTepaTypa:

1 l'a6puensia O. C., OctpoymoB W. I'. Xumust ast npodeccuii U ciennaibHOCTEN ecTe-
CTBEHHOHAYYHOTO Tpoduis: yueOHUK Ui CTYI. YUpeKIeHHUH cpel. mpod. oOpa3oBanus. - M.,
2017.

2 I'abpuensan O. C., OctpoymoB U. I'., Cnankos C. A., Jopodeera H.M. ITpakTukym:
yue0. [Tocobue mmst cTyn. yuapexaeHui cpe. mpod. oopasoBanus. — M., 2017.

3 I'abpuensn O. C., OctpoymoB U. I'., Cnaakos C. A. Xumusi: mocodbue ajsi MOAr0TOB-
ku kK EI'D: yue6. mocobue jyist cTyn. yupexxacHuit cpea. mpod. oopasosanus. — M., 2014.

4 T'abpuensn O. C., JIsicoBa I'. I'. Xumus. TecTsl, 3a1auu U yrnpaxHEHUS: yue0. MOCo-
oue ISl CTy. yupekaeHuit cpea. mpod. oopazosanus. — M., 2014.

5 Epoxun 1O. M., KoBanesa U. b. Xumus aisa npodeccuii  CenuaibHOCTEH TEXHUYEC-
CKOT'0 U €CTECTBEHHOHAYYHOTO Mpoduiieil: yueOHUK I CTYA. YUpexaeHu# cpen. mpod. obpa-
30BaHud. - M., 2014.

6 Epoxun 0. M. Xumus: 3agaun U ynpaxHeHUs: y4ed. ocoOue sl CTyI. yapeke-
HUi cpenl. npod. obpazoBanus. — M., 2014.

7 Epoxun FO.M. COopHUK TECTOBBIX 3aJaHMi MO XUMHHU: ydeOd. mocodue yist CTYA.
VYupexnaenuii cpen. nmpod. odpazoBanus. — M., 2014.

8 Epoxun 0. M., KoBanesa U. b. Xumust 11t mpodeccuii u crienuanbHOCTEH TeEXHIYe-
CKOT0 Mpo¢uiIst. DIEKTPOHHBIA ydeOHO-MeTOANYECKHH KomIuieke. — M., 2014.

9 CmankoB C. A., OctpoymoB U. T'., I'abpuensa O. C., JlykpssaoBa H. H. Xumust ms
npodeccuit ¥ CIenuanTbHOCTEH TEXHUYECKOTo Mpouiist. DJIEKTPOHHOE MPUIIOKEHUE (DIEKTPOH-
HOE YueOHOe U3AaHue) U CTY/. YUpexKIeHui cpe. npod. oopazoBanus. — M., 2014.

JlononHUTENBHAS JINTEPATYpA:

1 I'abpuensn O. C., JIsicoBa I'. I'. Xumus: kHura 1t npenogasarens: yued.-MeTo/. Mo-
cobue. - M., 2012.

2 T'abpuensn O. C. u ap. Xumus s npodeccuil 1 crnenuanbHOCTed TEXHHUYECKOTOo
npoduis (3JEKTPOHHOE MPUIIOKEHHUE).

HNuTepHeT-pecypebl

www. pvg. mk. ru (omumnuazna «ITokopu BopoObeBbI TOPBI»).

www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT AJI NIKOJIBHUKOB «XUMHSI»).
www. alhimikov. net (OOpa3oBaTenbHBbIi CAUT A7 MKOJILHUKOB).

18



WwWw
wWww
WwWw
WWWwW
WWw
www

. chem. msu. su (OnexTpoHHas OMOTMOTEKA IO XUMUH).

. enauki. ru (MHTEpHET-U3aHUE )1 YUuTelled «ECTeCTBEHHBIC HAYKI).

. Iseptember. ru (meroamueckas razeta «llepBoe ceHTIOPs»).
. hvsh. ru (xkypHan «Xumus B IIKOJIE).
. hij. ru OxypHan «XuMUS 1 KU3HBY).

. chemistry-chemists. com (31eKTPOHHBIH KypHAT « XUMUKHA U XUMHS»).
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4 KOHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHUSA Y4eOHOI TN CHUIIIUHBI

Pe3yabTaThl 00yyeHusi (OCBOCHHBIE YMEHUS,
YCBOCHHBIC 3HAHUS)

@opMBbI 1 METOABI KOHTPOJISI 1 OLIEHKH pe-
3yJITATOB OO yUCHHS

Baxunelmue XuMH4eCKHe NOHATHS

3HATH:

OIIpe/ICTICHNUS! TIOHSTHI

BEIIIECTBO, XUMUYECKUH SJICMEHT, aTOM,
MOJIEKyJIa, OTHOCHTEIIbHBIC aTOMHAasi U MOJe-
KyJISIpHAst Macchl, MOH,

QUTOTPONIUS, H30TONBI, XWMHYECKas CBA3b,
AIIEKTPOOTPHIIATEILHOCTh, BaJCHTHOCTH, CTe-
IIeHb OKHCJICHHS, MOJIb, MOJISIPHAs Macca,
MOJISIpHBI 00bEeM ra3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJIIPHOTO U HEMOJICKYJISIPHO-
T'0 CTPOCHHS, PACTBOPBI, IIEKTPOJIUT U HEIJIe-
KPOJIUT, OJIEKTPOJIUTHYECKAsT JTUCCOLMAIIHS,
OKHCITUTENh ¥ BOCCTAHOBHUTEJb, OKUCICHUE H
BOCCTAHOBJICHUE, TEIIOBOW 3(PQEKT peakiuH,
CKOpPOCTh XMMHYECKOW PEaKIMH, KaTaliu3, Xu-
MHYECKOE paBHOBECHE, YIJIEPOIHBIA CKEJeT,
(GyHKIMOHATBHAS TPYIIA, U30MEPHs, TOMOJIO-
THS

yMeThb

OOBSACHATH M ONEPUPOBATH YKA3aHHBIMU ITOHSI-
TUSIMU

- (hpoHTANIBHBIHN OIPOC;

- MUCbMEHHAas paboTa XUMHUCCKUN JUKTAHT WA
TECT;

- YCTHBIN 3a4ET;

- pelIeHue 3aaaq;

- mpoBepoyHas paborad

- caMoCTOsTeNbHAs paboTa,

- paboTa 1Mo KapTouyKam;

- OIICHKA Pe3yJIbTaTOB MPOMEKYTOUHOM aTTe-
CTal[UH.

OcHOBHBIE 3aKOHbI XMMHH

3HATh:

- (GOpMYIHUPOBKY 3aKOHOB COXPaHEHHS MacCChl
BEILIECTB M MOCTOSTHCTBA COCTaBa BEIIECTB, Xa-
PaKTEPUCTUKY AJIEMEHTOB MalbIX M OOJBIINUX
MEepUOJ0B MO MX MOJoKeHUIo B [lepuognue-
ckoii cucteme /. 1. Mennaeneera

YMeETh:

- CTaHaBIMBAaThb MPUYUHHO-CIIEICTBEHHYIO
CBSI3b MEXIY COJICp’)KAHMEM OSTHUX 3aKOHOB M
HAITMCaHHEeM XUMHUYEeCKHX (opmyn u ypaBHe-
HUM;

- YCTaHAaBJIMBATHh 3BOJIIOLMOHHYIO CYIIHOCTb
MEH/IETICeBCKOM M COBpPEMEHHOU (hopmynupo-
BOK niepuoauyeckoro 3akona J[. 1. Meunnenee-
B,

- OOBACHATH (PU3UYECKUII CMBICT CHUMBOJHUKHU
MEePUOIUYECKON TaONHIBI XUMHUYECKHX dJie-
meHToB [[. 1. MenpeneeBa (HOMEpPOB dJIEMEH-
Ta, IEpUo/ia, TPYIIIHI);

- YCTaHaBIUBATh MPUYUHHO-CIIECICTBEHHYIO
CBSI3b MEXIY CTPOECHHUEM aTOMa M 3aKOHOMEp-
HOCTSMHM HW3MEHEHHUS CBOWCTB JJIEMEHTOB M
00pa30BaHHBIX MMM BEMIECTB B IMEPHUOAAX H
rpyInmnax.

- (ppoHTANBHBIN OMpOC;

- UHAMBUYANbHBIN OMpoc;

- 3auéTHas padora,;

- COCTaBJICHNE KOHCIIEKTA,

- perieHue 3a1a4 (C COCTaBICHUEM XHUMHYECKUX
¢dbopMyI BelIeCTB 1 XMMHUYECKUX YpaBHEHUH
peaxuuii);

- OLICHKA PE3yJIbTaTOB IPOMEKYTOUHOM aTTe-
cTaluu.

OcHOBHBIE TEOPUH XUMHHU
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3HATh.

- XapaKTEPUCTUKY BaXKHEHIINX TUIIOB XUMHUYE-
CKHX CBSI3¢M M OTHOCHUTEIBHOCTU 3TOW THIIO-
JIOTUH;

- (hopMynUpPOBKY OCHOBHBIX IOJOXEHUH TeOo-
pUU DIEKTPOJIMTHYECKOW JMCCOLMALMM U Xa-
pPaKkTEpPUCTUKA B CBETE ITOW TEOPUM CBOMCTB
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COECAMHE-
HUI;

- (hopMynUpPOBKY OCHOBHBIX MOJOXEHUH TEO-
pUM XMMHYECKOIO CTPOECHHS OpPraHMYECKHUX
COCIMHEHUN U XAPAaKTEPUCTUKY B CBETE ITOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OpraHHYe-
CKHMX COCIMHECHUM.

yMeTb!

- YCTaHaBJIUBAaTh 3aBUCUMOCTb CBOMCTB XUMH-
YECKUX BEILIECTB OT CTPOEHUS aTOMOB 00pa3y-
IOIMX UX XUMAYECKHUX IEMEHTOB;

- OOBSICHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX COCTaBa U CTPOEHUS KPUCTAIIIMYECKHUX pe-
HIETOK

- UHAMBHIYaJIbHBINA OIpPOC;

- (pOHTANBHBII OIPOC;

- TpoBepouHas pabora;

- CaMOCTOsITeNbHAs padoTa;

- OLICHKA Pe3yJIbTaTOB IIPOMEKYTOYHOH aTTe-
CTallHH.

BaxHelilue BemecTBa 4 MaTepHAaJIbl
3HATh!

- XapakTepUCTHKy  COCTaBa, CTPOCHUA,
CBOWCTB, MOJY4YEHUS M NPUMEHEHUS BaKHEH-
mmmx MerawioB (IA u II A rpynn, antomMuHus,
’Kele3a, a B eCTECTBEHHO-HAyYHOM Inpoduie u
HEKOTOPBIX d-2JIEMEHTOB) ¥ HX COCIMHEHHIA;

- XapakTEepUCTUKY  COCTaBa,  CTPOCHMS,
CBOMCTB, IOJY4YEHUsS U NPUMEHEHUS BaKHEH-
mmx HemetawoB (VIII A, VIIA, VIA rpynm, a
Takke azota u pocdopa, yriaepoaa u KpemMHus,
BOJIOPOJIa) U UX COETUHEHUH,;

- XapakTEepUCTHKy  COCTaBa, CTPOCHUS,
CBOWCTB, MOJY4YEHUS M NMPUMEHEHUS BaKHEH-
IIMX KJIACCOB YIJIEBOAOPOAOB (AJIKAHOB, IUK-
JI0AJIKaHOB, AJIKEHOB, AJIKWHOB, APEHOB) U HX
HanOoJiee 3HAYUMBIX B HApOJIHOXO3SMCTBEH-
HOM IUIaHE NPEJCTaBUTENEH;

- QHAJIOTMYHYIO XapaKTEePUCTHKY Ba)KHEHIIMX
IpeJCTaBUTeNIe JPYruX KIJIAcCOB OpraHuye-
CKUX COEMHEHUI: MEeTaHoJa U 3TaHoJIa,
CIIOKHBIX 3(HPOB, KUPOB, MBUI, aJbJCTHIIOB
(popmanbernioB u ameranberuaa), KETOHOB
(atzeroHa), KapOOHOBBIX KHCIOT (YKCYCHOM
KHCJIOTBI, JUI €CTECTBEHHO-HAYYHOTo Mpogu-
7Sl IpeACTaBUTENEH IPYruX KJIaccoB KHUCIIOT),
MOHOCaxapua0B (TJIIOKO3bI), TUcaxapuiIoB (ca-
Xapo3sl), TOJMCaxapuaoB (Kpaxmaiga U Iel-
JFOJIO3bI), AHWJIMHA, aMUHOKUCIOT, OEIKOB,
HCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH,
Kay4JyKOB, TJIACTMACC.

- caMoCTOsTeIbHAs paboTa,

- UHAMBUYaJIbHBIA OMPOC;

- paboTa 1o KapToykam;

- IpoBepoUHas pabora;

- COCTaBJICHHE U 3alllATa COOOIIEHHU,

- OIICHKA PE3YJIbTaTOB IPOMEKYTOUYHOM aTTe-
CcTanuu.
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yMeTb!
- W3J1araTh yKa3aHHBIC BBINIC 3HAHUS B JIOTH-
YECKOM MOCIIeJOBATEIbHOCTH

X¥MHYEeCKHH 3bIK H CHMBOJIMKA

3HATh.

- Ha3BaHUE M3YYCHHBIX BEILECTB MO TPUBUAIIb-
HOM WJIM MEXKIYHApOAHONW HOMEHKIIAType H
OTpa)KEHUE COCTaBa ATHUX COCIUHEHUU C TO-
MOIIIBI0 XUMUYECKUX (HOPMYI.

YMeTh!

- UCTIOJIB30BaTh B YUYECOHOU U MPOQPECCHOHAD-
HOM JEATETbHOCTH XUMUYECKUE TEPMHHBI U
CHMBOJIHKH,

- OTpakaThb XMUMHUYECKHE MPOIECChl C TOMO-
1IbI0 YPABHEHU XUMHUYECKUX PEAKIUI

- IpoBepoUHas padoTa;

- UHIUBH Ty alIbHBIN OIPOC;

- OLIEHKA PE3YJIbTAaTOB IPOMEKYTOUHOM aTTe-
CTaIHH.

XuMHn4ecKue peakunu

3HATh.

- OOBSICHEHHE CYNTHOCTH XUMUYECKUX TPOIIEC-
COB;

- KJIacCH(PUKAIUI0 XUMHUYCCKUX pPEaKIHMid TI0
pa3IMYHBIM TPU3HAKaM: 4YHUCIY M COCTaBY
MPOJYKTOB M PEareHTOB, TEIUIOBOMY 3P EKTy,
HarpaBjeHuto, (pa3e, HAIMYMIO KaTaau3aTropa,
M3MCHCHUIO CTEIICHEH OKMCJICHHS DJIEMCHTOB,
00pa3yromux BeIIecTBa;

- KJIacCHU(UIIUKAIIUIO BEUIECTB U MPOIIECCOB C
TOYKH 3PEHUSI OKUCIICHUSI-BOCCTAHOBJICHUS.
YMeTh:

- YCTaHaBJIMBATh MPU3HAKU OOIEro U pazaud-
HOTO B THUIIOJIOTUU PEAKIUN I HEopraHude-
CKOM M OpPraHUYeCKON XUMUH;

- COCTaBJIATh ypPaBHEHHUS  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN C IIOMOMIBIO Me-
TOJa SIEKTPOHHOTO OanaHca,;

- OOBSACHATH 3aBUCHUMOCTH CKOPOCTH XHMHYe-
CKOM peakIMu U TIOJIOKEHUS XHUMHUUYECKOTO
paBHOBECHSI OT PA3TUYHBIX (PAKTOPOB.

-(ppoHTaANBHEI OMpOC;

-MHIBHIyaJIbHBIN OIIPOC;
-caMoCTOsITeNbHAsA paboTa;

- paboTa 1o KapTouKaMm,;

- OIICHKA PE3Y/IbTaTOB MTPOMEKYTOUHOM aTTe-
CTallUu.

XuMHYECKHH IKCTIEPUMEHT

3HATD.

- [eJb ¥ 3HAYEHHWE BBIOJHSAEMOr0 3KCIEepH-
MEHTA.

YMeETh:

- BBIIOJHATH XUMHUYECKUU DJKCIIEPUMEHT B
MOJITHOM COOTBETCTBHH C TpaBUjiaMu Oe3orac-
HOCTH,;

- Habmomath, PUKCHUPOBATH W OIMCATH pe-
3yJIbTAThI IPOBEIEHHOTO SKCIIEPUMEHTA

- BBIIIOJIHCHUE OIIbITA,

- obopMIIeHHE HAOIIO/ICHUN,

- 3amuTa padboThl;

- OLIEHKA PE3YNIbTaTOB MMPOMEXYTOYHOM aTTe-
CcTanuu.

XuMnueckass HH(popManus

3HATh!

- UCTOYHHUKU TOHCKA XMMHYECKONl HHpopma-
07078

YMETh!:

- COCTaBJIEHHE COOOIIEHUS,
- COCTaBIieHUE JI0KJana u pedepara;
- paGOTa HazQ I/IHI[I/IBI/IJIyaHBHBIM HpOCKTOM;
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- MPOBOJIUTH CAMOCTOSITEIILHBIA TOUCK XUMHU-
4yeckoii MH(OpPMAIIMU C KCIIOJIb30BAHUEM pa3-
JIMYHBIX UCTOYHUKOB (HAYYHO-TOMYJISIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 MaHHBIX, pecyp-
coB MHTepHeTa);

- HCIIOJIB30BAaTh KOMITBIOTEPHBIE TEXHOJIOTUU
UisE 00pabOTKM W Tepelayd XMMUYECKON HH-
dbopMaruu U TPENCTaBIATh €€ B Pa3IMYHBIX
dbopmax.

- OIICHKa pe3yJIbTaTOB MIPOMEKYTOUHOI aTTe-
CTaIlH.

Pacyérnsl mo XMMHYECKHM
YPaBHEHUSAM

3HATD.

- QJITOPUTM BBINOJIHEHHUE PACUYETOB MO XUMHU-
4ecKuM GopMyiaM U YpaBHEHHSIM.

YMeTh:

- YCTaHaBJIMBaTh 3aBUCUMOCTb MEXAY Kaue-
CTBEHHOM M KOJWYECTBEHHOMW CTOpPOHAMM XH-
MHUYECKUX 00BEKTOB H MPOIIECCOB;

- pemiaTh pacy€THbIC 3a7a4 M0 XUMUYECKUM
dbopmysaM U ypaBHEHHSIM.

¢popmyram u

- perieHue 3a1ad;

- IpoBepoUHas padoTa;

- UHIUBH Ty aJIbHBIN OIPOC;

- OLIEHKA PE3YJIbTAaTOB IPOMEKYTOUHOMH aTTe-
CTaIlVH.

IIpodeccronabHO 3HAYMMOE COIEPKAHUAE
3HATh.

- XapaKTEepUCTHKHU aJIIOMUHMS, MeIU, cepedpa,
0JI0Ba, MOJIMMEPOB U IJIACTMAcc, HCHOJb3ye-
MBIX B Ka4€CTBE U30JISTOPOB.

yMeTb!

- OOBACHATH XUMHUYECKHUE SIBJICHUS, IPOUCXO-
JAIIMX B IPUpOJIe ,ObITY U Ha IPOU3BOJICTBE;

- OIPENENATh BO3MOXKHOCTH IIPOTEKAHUS XU-
MUYECKHX IMpPEBpallleHuil B PA3JIUYHBIX YCIIO-
BUSIX;

- co00/1aTh MpaBWiIa 3KOJOTUYECKU I'PaMOT-
HOTO MOBEJICHNSI B OKPYKAIOLIEH cpene;

- OLIEHUBATh BIIMSHHE XUMUYECKOIO 3arpsizHe-
HUSl OKpPY)Karolllel cpeibl Ha OpPraHu3M 4eslo-
BEKa U JAPYyTue )KUBbIE OPraHU3MBI;

- cobmoaTh MpaBmiIa Oe30macHOro oodparie-
HUS C TOPIOYMMHU M TOKCUYHBIMH BELIECTBaMH,
71a00paTOpPHBIM 000PYIOBaHHUEM;

- TOJATrOTOBJIMBATH PACTBOPHI 33JaHHOW KOH-
LEHTpalMU B ObITY U Ha MIPOU3BO/ICTBE;

- KPUTHYECKU OLEHUBATh JOCTOBEPHOCTb XH-
MHUYECKOM HH(popManuu, mnocTynaroume wus
pa3HbIX UCTOYHHUKOB.

- UHAYMBHIYaJIbHBINA ONpPOC;

- camocTosTeIbHas padoTa;

- COCTaBJIEHHE U 3aI[1Ta COOOIIEHHUIA;
- poHTATBHBIH OIPOC;

- BBIIOJHEHHE TECTOB,

- pellieHHe 3a]1ay.
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