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no mpodeccun  15.01.05 Crapuux (pyuHOl ¥ wacTiuno MCXaHU3UPOBaHHON  cRapku

{ HANNABKA)}) yTRED K nedHLM Hpuxazom Musmpocsemenns Poccny oT 15 mosbpa 2023 r N 863,
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PEOEH3U A
Ha pabovyIo IIporpamMmy
110 IUCITUILINHE « XHMMHUSD)
ans npodeccrn 15.01.05 Craprux (py4HOU M yacTHYHO MCXaHU3HUPOBAHHOH CBapKH
(HarTaBkm))
KBaIM(HKAIHAS BEITY CKHAKA — CBAPIIAK
dopma 06yuerusT — OuHas
Paspaborunx: Kum B.A., npenogasarens TBIIOY PO «CUT".
(DPHO, donarcnocme, op2anu3ayus)
Ha penemsuto mnpencrasmena pabodas mporpaMma yueGHOW MMCIMIIIMHEL <« XM

paspaboTanHas Ha ocaoBe OI'OC CIIO 1o npodeccun _15.01.05 Craprux (Py4YHOU M YacTHYHO
MCXaHM3UPOBAHHOH CBAPKH (HAIIIABKH)),yTBEPIKICHHBIM npukasoM Munmnpocsemenus Poccun
otT 15 mos6pst 2023 r. N 863, ®I'OC COO «O6 YTBEPKICHAN (BenepanbHOro TocyIapCcTBEHHOTO
00pa3oBaTeIbHOr0 CTaHmapTa CPCIHETO  MPOMECCHOHAILHOTO 0OPa3OBaHus IO npodeccun,
15.01.05 Ceapumk (pyqmoii u gacTHIHO MCXaHU3MPOBaHHOH cBapku (Hamnasku)) ®I'OC COO,
YTBEPKICHHOTO ITpHUKa3oM MwunoOpHayku Poccuu ot 17.05.2012 Ne 413, monoxennit ®OOTII
COO, yTBepxaeHHOH mpHKa3OM Munnpocsemennss Poccum ot 18.05.2023 Ne371 «O6
YTBEPXKJCHUH (eslepallbHON 06pa3oBaTenbHOM IPOTPaMMBI CPEAHET0 OOIIEro 06pa3oBAHMS),
YHETOM IPHMEPHOH paboduedl NpOrpaMMel 06ME06Pa3OBATENBHON THCIIAILIHEET «XAMUSD)
onobpenHo# Ha 3acenannu Ilenarormueckoro copera ®IEOY JIIO MPTIO mportoxor ot «18»
ampesst 2024 Ne 6/2025.

Iemn u 3amaun ocBoeHHs pabodeif MPOrpaMMbl THCIHIUIHHEL « XHMIsD COOTHECEHHI ¢
O0IMMH TIe/sIME 06Pa30BATEBHOIN nporpammel o mpodeccunl5.01.05 Crapmmk (pyuroit u
HaCTAHO MEXaHU3MPOBAHHON CBAPKH (HAIUIABKH)).

Crpykrypa pabodeill mporpamMMbl [UCIUTIIHHEL «XHUMHSD), COOTBETCTBYET TPeGOBAHUSIM K
pa3paboTke paboumx MPOrpaMM M HMeeT CICIYIOMIYIO CTPYKTYpy: OOINasi XapakTepucTHKa
paGouet mporpamMMsI 06me06pa3oOBaTENBHOM Y4eOHOH NUCIUIIINHEL, CTPYKTYPY H COZlEpXKAHHE
001100 pasoBaTEIBHOM AUCIIATIIMHEL, YCIOBHS peanusanuy NporpamMmel 061e00pa3oBaTeIbHOM
AUCLUIITMHEL, KOHTPOIIb U ONCHKA PE3yIIbTATOB OCBOCHHUS 0606 pa30BaTeIbHOM MUCITHITITHHEL

B paspene «O6mas xapakrepucruxa paGoueit IporpaMMEI 001I1e00pa3oBaTeNbHON yaeGHOM
JUCLIHIUTAEBT « XHMHAS » ONPEIEICHO MECTO NHCIUILIAHEL KOTOpas SIBJISIETCS YaCTHIO
o6pa3oBaTeIbHOM IPOrPaMMBI B COOTBETCTBHE ¢ OI'OC CIIO, peanmzyemoit Ha 6a3e OCHOBHOTO
obmero o6pa3oBaHus, YKa3aHbI IENb W 3a1a9H JTMCUUIIIMHBL, JaHO OIMCAaHWE PE3yIILTATOB
00y4eHHs, B TOM 4YHCIE M ONHCAHWE OOIHX K NpOoQEeCCHOHANBHBIX KOMIETEHIMI, Ha
hopMHEpOBaHHE KOTOPHIX HAIEIEHO 06y UeHHeE.

B pasnene «CrpykTypa u comepxanue 06mreo6pasoBaTesHON JCIUIIMHED) TIPUBENEHE]
00beM W BHIBI PabOTHl MO MUCIHMIIIHHE, TEMATHISCKHH IUIAH C YKa3aHHuEeM pa3lesioB, TeM,
00beMa JacoB, a TakxKe 0GPAa3OBATENBHEIX PE3yIIBTATOB.

Paspen  «Venoms  peanmmsanmm  mporpammsr 001e00pa30BaTENEHON  UCITHTIIAHBD)
BKJIFOHACT  MATCPHATBHOC M TEXHHYECKOE, HH(OPMAIMOHHOE OCHAIIEHHWE IIPEIOAABAHHS
JUCIUTLTHHEL

B pasmene «KoHTpons u oOmeHKAa pesyibTATOB  OCBOGHHS ob1eobpasoBarepHOM
JMCIUIHHBD) TTPUBEICHBI INIAHUPY EMBIE 00Pa30BATENBHEIE PE3YIIHTATEL.

IIpodeccronansHo-0pHeHTHPOBAHHOE CONMEPIKAHIE IPOrPAMMEL CIIOCOOCTBYET
(bopmupoBanuio npodeccnonambHRX KoMieTerm 11K 1.2
Hcnons3oBaTh KOHCTPYKTOPCKYIO, HOPMATHBHO- TEXHUYECCKYIO M IPOU3BOICTBEHHO-



TEXHOIOrHYecKy 10 AOKYMEHTAIHIO 110 cBapke B coorsercTBHH ¢ OI'OC CIIO 110 npodeccun
15.01.05 Ceapimk (pyunoii i HaCTHIHO MeXaHU3MPOBAHHO} CBApKH (HaIlIaBKm))

IIporpamma chopMuposana TIOCTIeI0BATENbHO,  TOrMYecKy BEPHO, 4YTO m03BOsICT
obecneunTs BEICOKHiIt YPOBCHB YCBOCHHS 3HAHMIL 1 YMEHHH, a Taxke AKTHBHU3AIHUIO KPEATHBHOMN
¥ TI03HABATENBHOM nesTembHOCTH 1 pacmmpenue npodeccronanpmol OPYIHIMH CTyIEHTOB,
YKasansl paznmurgnge bopmer yue6roit paboTEL

AMUIIHA, UMS, OTYESCTBO
OJDKHOCTh, 06pa3oBanye

JATa LA 08 g
-_— -



PEITEH3U A
Ha pabouyro IporpamMmy
II0 TUCTIMIUINHE « XHMHsD)
Lt npodeccuu 15.01.05 Caapimuk (pyunoit i “ACTHIHO MCXaHU3MPOBAHHOLH CBapKH
(HamnaBkw))
KBATH(AKAIWS BBITY CKHIKA — CBapIIHK
bopma 06yuerns — ounas
PazpaGorunk: Kum B.A., nperopaparens IBIIOY PO «CHUT™".

(@HO, oonxcrocme, opeanusayus)

Pabouast mporpamma mo obmeo6pazoBarersHoO y9eOHOM MucumIEe «Xumusy,
TIPENCTABICHHAs HA PENEH3HIO, COCTaBIICHA JIOTHYHO, CTPYKTypa COOTBETCTBYET NpHHIMITY
CHMHCTBA TCOPETHYECKOTO M IIPAKTHYCCKOro oOyuenus. Pasnems BBIZICJICHB] TUAaKTHYECKH
nenecoodpasno. IlocnenosarensHocTs, TeM, IpeIUIaraeMBIX K H3yJeHHIo, HanpaBiicHa Ha
KaueCTBeHHOE yCBOCHME yyeGHOTO Matepuana. Lemr u sanaun mucrmmmmmss COOTHECEHBI
OOIIMMH HeTAMH 0cBOCHHs obpasoBarensHol; IIPOTPaMMBI — IPOTPaMMEI ITOTOTOBKI
KBaIHQUIUPOBAHHEIX pabounx u cryxamux 1o npodecenn 15.01.05 Caapimk (pyumoit u
1aCTHYHO MEXaHU3UPOBAHHOLL CBAPKH (HaILIaBKH)).

Jloruka crpykrypsr, COACPXaHUd, a TaK ke yu&r IpodeccCHoHaATEHOY HapaBICHHOCTH
IPOTPamMMBI  ITO3BOJISIET  JTOCTHYE HEOOXOMMOr0  ypoBHs chopmupoBanHOCTH obmmx u
IpodecCHOHANBHEIX KOMITETEHIMIA;

OK 01 Bsibupars crocoGss PCIICHUS  3amay  mpodeccHoHaBHOM JAEATENBHOCTH
TIPUMEHHTENIEHO K PAa3INIHBIM KOHTEKCTaM

A3bIke  Pocemifckoit ®eneparun ¢ YHETOM OCOOCHHOCTEH CONMATBHOrO KyJIBTyPHOTO
KOHTEKcTa

OK 06 Ipossmsrs TPaXKTaHCKO-IATPHOTHYECKY IO TIO3UIHIO,  MEMOHCTPUPOBATE
OCO3HaHHOE ITOBEICHHUE HA OCHOBE TPaTUIHOHHBIX O0IIEYeTOBEYeCKHXK LUCHHOCTEH, B TOM YmCye

CTaHNapThl AHTHKOPPYITHOHHOTO TTOBEICHHS _

OK 07 CogetictBoBaTh COXPaHCHHIO  OKpYKaIOIeif CPCIEL,  pecypcocOepekeruio,
IPHMCHATE 3HaHMS 00 W3MEHCHHH KMMaTta, TPUHUUIBL  GepesxImBoro IIPOU3BOJCTBA,
a¢dexTuBHO HeifcTBOBATE B IPC3BBIYAWHBIX CHTYAIIHIX

B pa6oueit mporpamme OTPaXXCHA CBSI3b MEXY TPeGOBAHMIMU denepansroro

Temarnueckuit man paboueit iporpamMmer oTBeuaer saJlaiaM COBEPIIECHCTBOBAHMS CIIOCOGHOCTIH
1 TOTOBHOCTH K fanbHeHIeH TpynoBoit JEATENEHOCTH,

B pa6oueit TIPOTPAMME  TIPENICTABICHE  MHHHMAIEHOE MaTepHAIbHO-TEXHUUECKOe
obecreyenue yue6rol AUCIUIUIAHBI, [IEPEYCHs OCHOBHON I AOTIOJHATENBHOR TUTEepaTyphl,
HHTCPHET-PECYPCOB. VkazaHHBIE PECYPCBI, a Takxke MaTepHanrbHO-TeXHHUeCKoe obecrieuenne




CIIOCOOCTBYET [IIAHOMEPHOMY ¥ KAYeCTBEHHOMY OCBOCHMIO BCEX AUAKTHYCCKHX  CIMHUII,
YCTAHOBJICHHBIX B KAY€CTBeE IeNel i 3amau pabodeit mporpammer.
ABTOPOM TpaMOTHO ONPCACICHBI TUMBI OLEHOYHBIX MEPOTIPHATHH, HCHONb3yeMEle B

YCTaHOBJICHHBIX 00Pa30BaTeBHBIX PE3yJIHTATOB.

3akiTouenne: nanHas paboyast mporpamma 00meo6pazoBaTenbHOl Y4YeOHOH NUCIUIITHHE «
XUMHST) PeKOMEH Ty eTCs K HCIIOJIb30BAHUIO B IIPO(ECCHOHATBHBIX 00pa3oBaTenbHbIX
OpraHu3alMsAX B COCTaBE 00pPA30BATEILHOM] IIpOrpaMMel 1o npodeccun 15.01.05 Crapuuk
(Py4HOU M gacTHUHO MCXaHU3MPOBAHHOM CBAapKH (HAILTABKH)), peanusyemoii Ha Gaze
OCHOBHOT'O 00111er0 00pa3oBaHwusl,

Penensenr:
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1.0bIAA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIIEOBPA3OBATEJIBHON JUCHUIJIAHBI «XUMMUSI»

1.1. Mecto paucHMIUVIMHBI B CTPYKType oOpa3oBartejbHoil mnporpammbl  CIIO
OOmeoOpa3zoBarenbHass ~ AUCHUIUIMHA  «XHUMHUS»  sBISETCS  OOS3aTENIbHOM  YacThio
00m1e00pa3oBaTeIpHOrO IUKIa 00pa3oBaTebHON mporpammbl B cooTBeTcTBHH ¢ I'OC CIIO
no mnpodeccuun 15.01.05 Caapuuk (py4HOH M 4YaCTUYHO MEXAHU3WPOBAHHOMN CBapKu
(HamIaBKM))

TpynoeMKoCcTh IUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YpOBHE COCTaBiseT 72 dyaca, U3
KOTOpBIX 64 "yaca — 6a30BbIi MOayJb (7 pa3nenoB) U § 4acoB — MpUKIaAHOW Moayib (1 pazmen),
BKJTIOYAOIUI MPAKTUKO-OPHEHTHPOBaHHOE cojepkanue mo mpodeccun 15.01.05 Ceapmmmk
(py4HOH M YaCTMYHO MEXaHU3UPOBAHHOM CBapKU (HAIJIAaBKH)).

[IpuknagHoit Monaynb BKIOYaeT oauH pasaen. Pazgen 8 «Xumust B OBITY H
MIPOU3BO/ICTBEHHOH JEATEIBHOCTH YEIIOBEKa» pealn3yeTcsi Ha MaTepualie KeHCOoB, CBSI3aHHBIX C
9KOJIOTMYECKON O€30MacCHOCThI0O U OLIEHKOW MOCHEACTBHM OBITOBOM M MPOU3BOICTBEHHOMN
NEeSITETHLHOCTH, TI0 OTpACsiM Oyayiiel npodeccuoHaIbHON IeATeTbHOCTH 00yJatOIIUXCS.

1.2. Heau 1 miianHupyemMblie pe3yabTaThl 0CBOCHUS IHCIUTINHbBI
1.2.1. eau u 3324 AU CHUTLIHHBI

Conepkanue mporpaMMbl 0011e00pa30BaTeIbHON TUCIUTIIMHBI «XUMUS» HAIMPaBICHO
Ha JOCTH)KEHUE CIIEIYIOIINX HesIei:

- (hopMuUpOBaHNE CHCTEMBI XMMUYCCKUX 3HAHUM KaK Ba)KHEUIIIEH COCTaBJISIOMICH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa, B OCHOBE KOTOpPOM JIeKaT KIIIOYEBbIE IOHATHS,
(GbyH1aMeHTaJIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE U MOHUMAaHHE
CYIIHOCTHU JIOCTYIHBIX 0000IIeHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHEH
WX Pa3BUTHSI U CTAHOBJICHUS;

- (dbopMHpoBaHHE M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIMM, HEOOXOAUMBIX I IPUOOpPETEHUS] YMEHUI OPUEHTUPOBATHCS
B MHUpE BEIIECTB M XMMHUYECKUX SIBIICHUH, UMEIOIIMX MECTO B MIPUPOJIE, B MPAKTUUECKON U
MTOBCETHEBHOM JKU3HH;

- pa3BUTHE YMEHHMH M CHOCOOOB JESITENbHOCTH, CBS3aHHBIX C HAOJIIOACHHUEM H
00BSICHEHHEM XHUMHMYECKOTO SKCIEPUMEHTa, COOMI0OACHUEM MpaBUJl 0€30MacHOTO OOpaIleHUs C
BEI[ECTBAMHU.

3agayu AMCUMILINHBI:

1) chopMupoBaTh MOHHUMAHHME 3aKOHOMEPHOCTEW MPOTEKAHHUS  XHUMHUYECKUX
MIPOLIECCOB U SIBJICHUN B OKPYKAIOLIEH Cpelie, a TAK)Ke UX CBA3b C LIEIOCTHON Hay4YHOI KapTUHOM
MHUpa U JPYTUMU €CTECTBEHHBIMU HAYKAMU;

2) pa3BUTh YMEHHsI COCTaBIATH (OPMYIbl HEOPTaHUYECKUX M OPraHUYECKUX
BEIIIECTB, YpPaBHEHUS XUMHUYECKHX pEaKIUid, OOBICHATH HUX CMBICI, HWHTEPIPETHPOBATH
PE3yNbTaThl XUMHYECKUX SKCTIEPUMEHTOB,

3) chopMupoBaTh HABBIKU MIPOBEICHUS MPOCTEHIIINX XUMHYECKUX
OKCMEPUMEHTAJBHBIX HCCIEAOBaHUIA C COOMIOJIGHHEM TMpaBWil O€30MacHOTO oOpalleHus ¢
BEI[ECTBAMU H TaOOPATOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHS HaxXOJUTh, AHAIU3UPOBATh M MCIOJIb30BaTh HWHOOPMAIIUIO
XMUMHYECKOTO XapakTepa U3 Pa3IMYHBIX HH(POPMAIMOHHBIX HUCTOYHUKOB, BKJIIOYAS Y4EOHYIO
TUTEpaTypy, HAyYHbIC MyOIMKAIIUU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHsSI MPOTHO3UPOBATH TMOCIEACTBUS CBOEH AEATETHHOCTH U
XUMHYECKUX TPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUYUTHIBAsI BO3MOXKHBIC
9KOJIOTUYECKHUE U COLMAIbHbIE BO3ICUCTBUS;



6) chopMHUpOBaTh MOHMMAHUE 3HAUYUMOCTH JOCTIDKCHMH XUMHUYECKOW HAyKd W
TEXHOJIOTUH Ul Pa3BUTHUA COLMAIBHOW W TPOM3BOJCTBEHHOW cdep C yMEHHEM HPUBOJUTH
MIPUMEPHI UX TPUMEHEHUS B PA3JIMYHBIX cepax KU3HH.

1.2.2. Il.ianupyemble pe3yJibTAThl OCBOEHHUS 0011e00Pa30BaTeIbHON TMCUMILUIUHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0Ooe 3HaueHue oOmeoOpa3oBaTeNpHasl JIUCHUIUIMHA «XUMUS» HMEET IpHU
dopmupoBarnu U passutun OK 01; OK 02; OK 04; OK 07 u IIK.1.2. mpeacraBieHHBIX B
aktyammsupoBaHHbix @I'OC CIIO mo mpodeccun 15.01.05 Capmuk (pydHOH M YaCTHYHO
MEXaHU3UPOBAHHOW CBApPKU (HAILJIABKH)).



Koa n HamMeHOBaHHUe

HJIaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCHUIIJINHBI

(opMHUpyeMBbIX KOMIIeTeH Mt O6 e’ JMCUMILTHHAPHbIE?
OK 01. Bsi6bupars criocoOsl pemieHuss | JINUHOCTHBIE — pe3yJbTaThl  J0JLKHBI | JlHCHHMILIMHAPHBIE Pe3yJbTAaThl J0JKHBI OTPAKATH:
3a1a4 npoecCuoHaIbHON O0TpakaTh B YaCTH: ITP6 01. chopMHpPOBAaHHOCTh IPEACTABICHUM: O XMUMHUYECKON
NeSATeTbHOCTH TPUMEHUTEIHHO K TPYAOBOI0 BOCIIMTAHMS: COCTaBJISIFOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJU
Pa3IMYHBIM KOHTEKCTaM — TOTOBHOCTh K TPydy, OCO3HaHHE | XAMHH B MO3HAaHMM SIBIEHUHA HpPUPOABI, B (OPMHPOBAHMH

LIEHHOCTH MacTepCTBa, TPY10JI100ue;
— TOTOBHOCTH K aKTHBHOM JACATCIIBHOCTHU

TEXHOJIOTUYECKOM U COLIMAJIbHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh
WHUIIMUPOBATD, MJIaHUPOBATH u

CaMOCTOATCIIBHO BBIIIOJHATE TaKYHO
NS TEITLHOCTD;

— WHTEpeC K pa3muuHbiM  chepam
pohecCHOHATLHON 1A TEILHOCTH.

MeTanpeamMeTHbie pe3yabTaThl
JOJI’KHBI OTPAXKATh:

OBiaaenue YHHBepCaJIbHbIMH
yueOHBIMU MO3HABATEJIbHBIMH
eHCTBUSIMH:

a) 0a3oBble JOrnYecKue AeicTBHS.

—  CaMOCTOSTENBHO (POPMYIUPOBATH H
aKTyallu3upoOBaTh npobiiemMy,
paccMaTpHBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECTBEHHBIN
NpPU3HAK  WIM  OCHOBAaHHS  JUIA
CpaBHEHUS, KITacCU(pUKAITUU 51
0000IIeHHS;

MBIIIJICHASI W KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHATBHON
IPAaMOTHOCTH, HEOOXOJIUMOU JUIS pPEHmICHUS MPAKTHYSCKUX
3a/1a4 M JKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JIOPOBBIO U TIPUPOTHOM CpeJie;

IIP6 02. BrageHuEe CHUCTEMOM XUMHYECKHUX 3HAHUM, KOTOpas
BKIIIOYACT:  OCHOBOIIOJIATAIONIME  TOHATHS  (XHUMHYCCKUH
9JIEMEHT, aTOM, 3JEKTpOHHAas o000joYKka aroma, s-, p-, d-
JJIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULIATENILHOCTD, CTENEHb OKUCICHMS, XHMHUYECKas
CBA3b, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BbEM, YIIepoaHbII
ckener, (YHKIMOHANbHAs Tpynma, paaukal, H30oMepus,
M30MEpPbl, TOMOJIOTMUECKUN psAll, TOMOJIOTH, YIJIEBOJAOPOIDI,
KHUCJIOPOJI- M a30TCOJEpKallUe COEeIUHEHUs, OMOJIOTUYECKU
aKTHBHBIC BelecTBa (YIJIEBOMBI, >KHPBI, OCJKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYIISIPHBIC
COEIMHEHUS, KpUCTaJIMYecKasl pelIeTka, TUIbl XMUMHYECKUX
peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, PEAKIMH HOHHOTO OOMEHa), pacTBOD,
JJEKTPOJIHTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
TUCCOLIMAINSA,  OKHUCIUTENb, BOCCTAHOBUTEIb,  CKOPOCTh
XUMHYECKON pPEaKIMH, XUMHUYECKOE PABHOBECHE), TEOPHUH U
3aKOHBI (TEOpHs] XUMHUYECKOTO CTPOCHUS OpPraHUYECKHX




ONpENENATh  LEIU  JESITEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JOCTUKEHMUS;

BBISIBIISITH 3aKOHOMEPHOCTH u
IPOTUBOPEUYUS] B paccMaTpUBaEMBbIX
SIBIICHUSX;

BHOCUTbH KOPPEKTHUBBI B J€SITEILHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTaTOB

LETISIM, OIICHUBATH PUICKH
MOCJEJACTBUN JICSITETbHOCTH.

0) 0azoBbIE HCCJIe0BaTeIbCKUE

JieficTBUA:

— BIAACTh HaBBIKAMU yaeOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOMU
JCATEITHLHOCTH, HaBBIKAMU
paspenieHus mpooseM;

— BBISABJIATh  IPUYMHHO-CJICACTBECHHBIC

CBA3M M aKTyaJIM3upoBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus,
HaXOUTh apryMEeHTBI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUU,
3a/laBaTh [apamMeTpbl M KPUTEPHUH

pelIeHus;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€
pelieHus 3a/1a4uu pe3yibTaThl,
KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCT, MIPOTHO3HPOBATh
U3MEHEHHE B HOBBIX YCIIOBUSIX;

yMeTb  MEPeHOCUTh  3HaHUS B

IMO3HABATCIIBHYIO W  IPAKTUYCCKYIO
obOactu KHU3HCOACATCIIBHOCTH.

BeuiectB  A.M. byriepoBa, Teopust JIEKTPOJUTHYECKON
auccouranuu, nepuoanueckuid 3akon [[.M. Menaeneesa, 3akoH
COXPAaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SA3BIK
XUMUH, (aKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAxX, COCTaBe,
NOJIyYeHUM U OE€30MacHOM  HCIIOJIb30BAHMU  BAYKHEHIINX
HEOPraHMYECKUX M OpPraHUYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOHN AEATEeIbHOCTU YEJIOBEKa;

ITP6 03. chopMUPOBaHHOCTh YMEHUN BBISBIATH XapaKTEPHbIE
NPU3HAKA W B3aUMOCBS3b M3YYEHHBIX IOHATUH, MPUMEHSTh
COOTBETCTBYIOILIME TMOHATUS TPU ONHCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHMX U OpPraHUYECKUX BELIECTB U HX
MpEeBpaLICHNI; BBISBIATH B3aUMOCBSI3b XMMHMUYECKUX 3HAHHUM C
MNOHATHSIMHU U TIPEJICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX
PEIMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHUW  HCIOJBH30BATH
HAaUMEHOBAHMS XMMHUYECKUX COEAMHEHUH MEXIyHapOIHOTO
COI03a TEOPETUYECKON W MPHUKIAAHOW XMMHUU U TPUBHUAJbHBIC
HA3BaHMsI BAKHEHIIMX BEIIECTB (3TUJICH, alleTUIICH, TIUIEPHUH,
deHoun, dopManbaeru, yKCycHash KHCIOTa, TNIMLUH, YrapHBIHA
ra3, yrJIeKUCIbIA Ta3, aMMHakK, ramieHass U3BeCTb, HeramieHas
U3BECTh, NMHUTbEBas COJAa M JAPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYeCKHMX M OPraHMYeCKUX BELIECTB, YPABHEHUS
XUMHUYECKUX pPEaKIHH, OOBACHATH WX CMBICH; MOATBEPXKAATh
XapaKTepHbIE XUMUYECKUE CBOMCTBa BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIUCAMU YpPaBHEHUU
XUMUYECKUX PEAKIUM;

P66 05. cdopMUPOBAHHOCT, YMEHHUH  yCTAaHABIMBATh
MPUHAJIEKHOCTh W3Y4YEHHBIX HEOPraHUYECKHUX u
OPraHWYEeCKUX BEIIECTB K ONpPEACNICHHBIM KJIacCaM W rpyniam
COCIMHEHUM, XapaKTEepU30BaTh HX COCTAaB M BaXKHEWUIINE
CBONMCTBAa;  ONpEAENATh  BHUIBl  XUMHUYECKMX  CBs3eH
(kOoBaJIeHTHAsi, MOHHAs, METaJUIM4YecKasi, BOJOPOJHAs), THIIbI
KPUCTANIMYECKUX PELIETOK BEIIECTB; KJIACCU(PHUIUPOBATH
XMMHUYECKHUE PEAKIINY;




I1P6 07. chopMUpPOBAHHOCTH YMEHUN MPOBOIAMTH PACUETHI IO
XUMHAYECKUM (HOopMysaM U ypaBHEHUSM XUMUYECKUX PEAKIIUN C
UCTIOJIb30BaHUEM (U3NYECKUX BEIMYHMH, XapaKTEPU3YIOIINUX
BEIIECTBA C KOJIMYECTBEHHOIl CTOPOHBI: MaccChl, OOBbeMa
(HOpMasbHBIC  YCJIOBHsSI) Ta30B, KOJHMYECTBA  BEIICCTBA;
UCTIOJIb30BATh CUCTEMHbIC XUMUYECKUE 3HAHUS /ISl IPUHATHUS
pelIeHnii B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM.

OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpezcTBa MOWCKa, aHAIN3a U
WHTEepIpETAi HHPOPMALIUU
WH(POPMAIMOHHBIE TEXHOJIOTHH IS
BBITIOJTHEHUS 32,144
poheCcCHOHANTBHON IeATETLHOCTH

JInyHoCTHBIE

pe3yabTaTbl  JAOJIKHBI

OTPpaA’KaThb B 4aCTHU:
HEHHOCTU HAYYHOI'O IMO3HAHMSA:

chOpMUPOBAHHOCTh MHPOBO33PEHUS,

COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTUA HAayKU u
0011eCTBEHHOI MIPaKTHKH,

OCHOBAaHHOTO Ha JHAJIOTE€ KYJIBTYP,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO
M€CTa B MMOJUKYJIBTYPHOM MHUDE;
COBEPIIICHCTBOBAHUE  SI3BIKOBOH |
YUTATEIBCKON KYIbTYPhI KaK CPEICTBA
B3aUMOJICHCTBUSA MEXKIY JIOABMH H
MO3HAHMS MHUDA.

MeranpeamerHbie pe3yJibTaThl

HOJIZKHBI OTPAXKATH:

OBaanenue YHHUBepPCAJbHBIMU

Y4eOHBIMU NMO3HABATEJILHBIMU

NefCTBUSIMH:

B) padora ¢ undgopmanueii:

— BIAACThH HaBbIKAMU MOJTY4EeHUS
UH(GOPMAIIMU U3 HCTOYHUKOB Pa3HbIX
THUIIOB, CaMOCTOSITEJIbHO
OCYUIIECTBIISATh TIOUCK, aHaN3,

CUCTCMATU3AlIUI0 W HHTCPHIPCTALINIO

JucuunjnHapHble (MpeaIMeTHbIe) Pe3yJbTAThbl U J0JKHBI
OTPaAkKATH:

IIP6 06. BnaneHre OCHOBHBIMU METOJIAMHU HAYYHOTO MO3HAHUS
BEIIECTB M XMMHYECKHX SIBJICHHUH (HAOIIOJECHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHKE);

ITP6 07. chopMUPOBAaHHOCTh YMEHUU IMPOBOAUTH PACUETHI 1O
XUMUYECKUM (POPMYJIaM B YPaBHEHUSIM XUMHYECKUX PEAKIIUH C
UCIOJIb30BaHUEM (PU3UYECKUX BEJIUYUH, XapaKTEPHU3YIOLIUX
BEUIECTBA C KOJIMYECTBEHHOM CTOpPOHBI: Macchl, oOBbema
(HOpManpHBIE  yCJIOBHS) Ta30B, KOJMYECTBA  BEIIECTBA;
HCII0JIb30BaTh CHUCTEMHbIE XMMHUYECKUE 3HAHUS NIl TPUHATHS
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUSX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM;

IIP6 08. chopMUPOBAaHHOCTP YMEHHUH IUIAHUPOBAThH M
BBINIOJIHATh ~ XMMHMUYECKUH  SKCIEPUMEHT  (IIpeBpalieHUs
OpraHUYECKUX BEUIECTB MPH HArpeBaHUH, MOJydEHHE ATHIICHA
U H3y4YCHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIHH Ha
anbJerubl, KpaxMmaa, YKCYCHYIO KHCIOTY; JeHaTypalius
OeNKOB MPU HArPEeBaHUHU, [[BETHBIC PEAKIINH OEIKOB; MPOBOIUTH
peaKuu HOHHOTO OOMEHa, OMNpelNeNsiTh Cpedy BOJIHBIX
pacTBOpPOB, KAUECTBEHHBIE peakluU Ha cynab(dar-, kKapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
AKCIIEpUMEHTANIbHBIE 3aJaud 1o TemaM 'Mertamisl" ¢
"Hemertannsl") B COOTBETCTBMM C IpPAaBUIAMHM TEXHUKH
Oe3omacHOCTHM  mpu  OOpalleHud C  BeleCTBAMHU U




uHGOpMAIIMK PA3IUYHBIX BHJOB U
(dhop™m mpecTaBICHNUS;

— CcO37aBaTh TEKCTHl B  Pa3IMYHBIX
dbopmarax ¢ y4eTOM Ha3HAYCHUS
UHPOpPMALIUK ¥ LEJIEBOH ayJUTOPHH,
BbIOMpas  ONTUMAJIbHYIO bopmy
MPECTAaBICHNUS U BU3yaTH3aIHN;

— OIICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh  WHpOpMaluHU,  ee
COOTBETCTBHUE MPABOBBIM M MOPAIBLHO-
THYECKHM HOpMaM;

— BIIQJICTh HABBIKAMH PACIIO3HABAHHS H

7a00paTOpHBIM  00OPYJIOBAHUEM; MPEACTABIATh PE3YJIbTaThI
XMUMHYECKOTO SKCIepUMEHTa B (opMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIIUX pPEAaKUUi M (POPMYIMPOBATH BBHIBOIBI HA
OCHOBE 3THX PE3y/IbTATOB;

IIP6 09. chopMupoBaHHOCTH YMEHHUS  AHAIU3UPOBATH
XUMHAYECKYI0 HMH(OpMAaIuio, TMOJy4aeMyld U3  pa3HBIX
HCTOYHUKOB (CpeacTB MaccoBoil MHpopmanuu, cetb MHTepHET

U IpyTrue).

3aIIHUTHI uHpopmanuuy,
nH(pOpMaLMOHHON 0e3omacHoOCTH
JUYHOCTH.
OK 04. D¢pdexTrBHO JInyHOCTHBIE pe3yjbTaThbl JAO0JKHBI | JlUCHMIUIMHAPHBIE (MpeaMeTHbIE) Pe3yJbTAaTbhl M JIOJKHbI

B3aMMOJICHICTBOBATH U PabOTaTh B
KOJIJIEKTHUBE U KOMaH/IE

OTPpa’kKaTb B 4aCTHU:
IPa’KaAAaHCKOIo BOCIIUTAHUA:

— TOTOBHOCTH BECTHU COBMECTHYIO
JeSITeNIbHOCTD B UHTEpecax
IpaXKIaHCKOTO 00IeCTBa;

— yMeHue B3aUMO/ICHCTBOBATD c
COLIMAJIbHBIMU UHCTUTYTaMH B
COOTBETCTBUU C UX (QyHKIUSAMU U
Ha3HAYCHHUEM.

MetanpeamMeTHble pe3yJIbTaThl

JAOJIZKHBI OTPAXKATH:

OBnajenue YHHUBepPCAJbHBIMU

KOMMYHUKATHUBHBIMU eficCTBUSIMU:

0) coBMecTHAs 1eSITeJIbHOCTD.

— TIOHUMATh u HCITIOJIb30BaTh
PEUMYILeCTBA KOMaH/THOU u

0TpaXKaTh:
IIP6 08. chopMUpPOBAaHHOCTHP YMEHHH IIJIAHUPOBATH M
BBINIOJIHATh ~ XMMHMUYECKUH  SKCIEPUMEHT  (IIpeBpalieHUs

OpraHMYECKUX BEUIECTB MPH HArpeBaHUH, MOJydEHHE ATHIICHA
U HU3y4YCHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIUH Ha
aNbJerubl, KpaxMmaa, YKCYCHYIO KHCIOTY; JeHaTypaius
0eNKOB MPU HArpeBaHUHU, IIBETHBIE PEAKIIMH OEJIKOB; IPOBOAUTH
peakMu HOHHOTO OOMEHa, OMNpelNeNsiTh CpeAdy BOJIHBIX
pacTBOpPOB, KAUECTBEHHBIE peakluU Ha cynab(dar-, kKapOoHaT- U
XJIOPUJI-AaHUOHBI, Ha KaTUOH aMMOHHUS; pemarhb
SKCIEPUMEHTaIbHbIE 3a7aud 1o Temam "Metauibl" u
"Hemeramiasl") B COOTBETCTBHM C IIpaBWJIaMU TEXHUKH
Oe3omacHOCTM  mpu  oOpalleHud C  BElIeCTBAMHU U
1ab0paTOpHBIM 000PYAOBAHUEM; MPEICTABISATh PE3YIbTATHI
XUMHYECKOTO JKCrepuMeHTa B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid U (QOopMyIHpOBaTH BHIBOJABI Ha
OCHOBE 3THX PE3YJIbTATOB.
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OBJanenue

WHAUBHUYAIbHOH paboThI;

IIPUHUMATH LeIn COBMECTHOM
NeSITEIbHOCTH,  OpPraHU30BbIBATH U
KOOpJAMHUPOBATh JEHCTBUS 1O €€
JOCTUXKEHHUIO:  COCTaBJIATh  IUJIaH
JNEUCTBUM, paclpeleisiTb pojau C
y4eTOM MHEHUI YYaCTHHKOB
o0cyXJaTb pPe3yiabTaTbl COBMECTHOU
paboTHI.

YHHUBepCAJbHBIMU

peryJssTUBHbIMM JeHCTBUIMU:
r) NpUHATHE ce0sl U APYTUX JIIOAei:

HpI/IHI/IMaTB MOTHUBLBI H aprMCHTBI
OpYrux  JIOAeH  Ipu aHanuse
PEe3yIbTATOB JACATEIHLHOCTH;
MpU3HABaTh CBOE TPaBO M TIPaBO
JIPYTUX JIIOJIeH Ha OIINOKY;

pa3BUBaTh CIOCOOHOCTh TIOHMMATh
MHP C TIO3UIIUU JPYTOTO YEJIOBEKA.

OK 07. CoaeiicTBOBaTh COXpaHEHUIO
OKPYXKaIoIen Cpepl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHHUS 00 U3MEHECHUH KIIMMarTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BO/ICTBA, 3(HEKTUBHO
JICHCTBOBATh B UPE3BBIYANHBIX
CUTYaIUSIX

JIMYHOCTHEIE

pe3yJbTaTbl  10JIKHbBI

OTPpAKaThb B 4aCTHU:
IKOJOIrn4€CKOro BOCIIMTaHus:

c(OpMHUPOBAHHOCTh  3KOJOTUYECKOM
KyJIbTypbl,  [OHUMaHHE  BIUSHUSA
COILIMANIHO-3KOHOMHYECKUX

MPOIIECCOB HAa COCTOSIHME MPUPOIHON

U COIMAIbHOM cpeabl, OCO3HaHUE
rJ106anBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAaHUE U OCYLIECTBIICHUE

JICMCTBUH B OKpYXarller cpeae Ha
OCHOBE 3HAaHMA LEJIed YCTOMYMBOIO

JAucuuniuHapHbie (NMpeaMeTHbIe) Pe3yJbTATbI M JT0JKHBI
0TpPaXKaTh:

IIP6 01. chopMUpPOBAaHHOCTh NPEACTABICHUA: O XUMUYECKOU
COCTAaBIIAIONIEH E€CTECTBEHHOHAYYHOW KAapTHUHBI MHpA, POJIU
XUMHHM B TIO3HAHUU SIBICHUN Npuposl, B (HOPMUPOBAHUU
MBIIIJICHUSI W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHOHAIBHOMN
rPaMOTHOCTH, HEOOXOIUMOM JUIs pelIeHUs MPAKTHUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpefie;

IIP6 10. cdopMuUpPOBAaHHOCTh YMEHUUN COOMIOIATh IMpaBUIIa
DKOJIOTMUECKH IeJeCO00pa3HOro TMOBEACHUS B OBITY U
TPYJAOBOM JIEATEIBLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3J0POBbS
U OKpYXaroled NPUPOTHOM Cpeabl; YYUTHIBATh OMACHOCTH
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pa3BUTHS YEIIOBEUECTBA;

— aKTUBHOE  HEMpUsTHE
NPUHOCAIINX  BpeX
cpene;

— yMeHHue

JIENCTBUIA,
OKpYyKaroleu

MIPOTHO3UPOBATH
HEeOJIaronpusITHbIC IKOJIOTHYECKUE
MTOCJIC/ICTBUS MIpeITPHHIMAEMBIX
JIEWCTBUM, IPEOTBPALIAT HX.

MeTtanpeaMeTHbIe pe3yJbTaThl

JMOJIZKHBI OTPAXKATH:

OBJagenue

yueOHBIMU

JIeiCTBUSAMU:

B) pa6ora ¢ ungopmanueii:

—  HCIOJBh30BaTh CpencTBa
MH(POPMAITMOHHBIX "
KOMMYHUKAITMOHHBIX TEXHOJIOTHHA B
perieHun KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX "
OpraHU3aIMOHHBIX 3a1a4 c
COOII0IEHUEM TpeOOBaHMIT
SPrOHOMUKH, TEXHUKH O€30I1aCHOCTH,
TUTHCHBI, pecypcocOepexeHus,
MPABOBBIX M 3THUYECKHX HOPM, HOPM
nH(}OpMaITMOHHOM 0€301TaCHOCTH.

YHUBEPCAJIbHBIMHA
Nno3HaBaTECJIbHbBIMU

BO3JICHCTBUS HA JKUBBIC OPraHU3MBI OINPEICIICHHBIX BELIECTB,
IIOHUMAas CMBICI IIOKas3aTelsl MPEeAeIbHOM  JTOIIyCTUMOMU
KOHIICHTPALUU.

IIK 1.2

Hcnonn3oBarh KOHCTPYKTOPCKYIO,
HOPMATUBHO- TCXHUYCCKYIO U
MMPOU3BOACTBCHHO- TCXHOJIOTHYCCKYIO
JAOKYMCHTAIIUIO 1O CBAPKE..

- BIQJIETh  HaBBIKAMH  TOJYYCHUS
UHPOpPMALIMK U3 HMCTOYHUKOB Pa3HbBIX
TUIIOB, CaMOCTOSITEILHO OCYIIECTBIISTh
MOWCK, aHalu3, CHUCTEeMaTHU3alUI0 W
UHTEPIPETANIO HHPOPMAIIH PA3IAYHBIX
BUJIOB 1 (DOPM TIpe/ICTaBICHHUS;

- co3daBaThb TEKCTHl B
dbopmarax ¢  ydeToM

Pa3JIMYHBIX
Ha3Ha4YCHUA

- yMeTh  AaHAIM3HpPOBaTh XHMHUYECKYI0  HHGOpPMAIHIO,
MOJIyYaEMYyI0 M3 Pa3HBIX MCTOYHHUKOB (CPEICTB MaccOBOI
uH(popmanuu, cetb UHTEpHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMHU HAyYHOTO MO3HAHUS BEIIECTB
U XUMHYECKUX  sIBJIeHMH  (HaOmoJeHHe,  H3MEpeHue,
AKCIEPUMEHT, MOJICTTHPOBAHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (popMynaM u
YpaBHEHUSIM XUMUYECKUX PEAKIIUHN C UCIIOJIb30BAHUEM
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uHbOpMAllUM W UEJIEBOM  ayIUTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy
NPEICTaBJICHUS U BU3yAIN3aLINH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD uHpOopManuy, ee
COOTBETCTBHE TIPABOBBIM M MOPAJIBHO-
THYECKHM HOpMaM;

- UCIIOJIb30BaTh cpeacTBa
MH(}OPMALIMOHHBIX "
KOMMYHHMKAI[UOHHBIX ~ TEXHOJIOTMH B
pelieHnu KOTHUTHBHBIX,

KOMMYHHKATHBHBIX W OPTaHU3AIHOHHBIX
3ama4y ¢ coOmrogeHueM  TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH O€30TacHOCTH,
TUTHEHBI, PECYpCOCOCpPEKCHHSI, TPABOBBIX
u THYECKUX HOPM, HOPM
WH(POPMAITMOHHOM 0€30TaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUSA U
3amuThl HHGOpMaIu, HHHOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH

bu3nUecKuX BEIMYNH, XapaKTEPU3YIOLINX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
yCIIOBUS1) Ta30B, KOJIMUYECTBA BEILIECTBA; UCIOJIb30BaTh
CUCTEMHbIE XUMHUUYECKUE 3HAHUS JJIs1 IPUHATHUSI pEILICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHbIX C
BELIECTBAMU U UX IPUMEHEHUEM
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2. CTPYKTYPA n COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHON
JUCIHUIIVIMHBI «XUMMUS»

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

. O0bem B

Bua yueoHoii paboThl
yacax

O0bém o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
Coaep:xkaHue y4eOHOT0 MaTepuaja 62
BT. U..
TEOPETUUECKUE 3aHATUSA 38
MPAKTUYECKUE 3AHATHUS 14
abopaTOPHBIC 3AHITHUS 6
KOHTPOJIbHBIE PA0OTHI 4
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJepKaHME (COAepKAHUE 8
NPUKJIATHOro MoLys)’
BT. U..
TEOPETUUCCKUE 3aHATHS 4
MPAKTUYECKHUE 3aHATHS 4
IpomexyTounas arTectamus (quddepeHrupoBanHblii 3aueT)’ 2
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HaunmenoBanme Cojep:kanue yueOHOro MaTepHaja (0CHOBHOE M NPodeccHOHATLHO OPHEHTHPOBaHHoe)’, | O0bém | @opMupyeMble
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb 4YacoB | KOMIETEHINH
1 2 3 4
Coaep:xkaHue y4eOHOTro MaTepuaja 62
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH 16
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2 OK 01
OcHoBHbIE XuUMUYEeCKUH 3eMeHT. AToM. Sipo atoma, U30TOMNbI. DJIEKTPOHHAST 000J104YKa. DHEpreTHUecKnue
XMMUYECKHUE [IOHATHS |ypOBHH, MOJAYPOBHH. ATOMHBIE opOWMTand, S-, P-, d- smemMeHTh. OCOOCHHOCTH pacrpe/Ie/iCHUs 1
M 3aKOHBI, CTPOEHHE |3JIEKTPOHOB MO OPOUTANIAIM B aTOMax JJIEMEHTOB IMEPBBIX UYETHIPEX IMEPUOIOB. DJIEKTPOHHAS
aTOMOB  XUMHYECKHX |KoHuUTyparus arToMOB. OCHOBHBIC XUMUYECKUE 3aKOHBI
JJIEMEHTOB IIpakTH4yecKkHe 3aHATHSA
[Ipaktuueckass padota Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHUMHUU W PACUeThl TIO
YpaBHEHUSAM XUMUUYECKUX PEAKITUAI».
OTHOCHUTENBHBIE aTOMHAsT M MOJICKYJsApHass Macchl. MomnsipHas Macca. KonmdecTBo BemiecTsa. 1
MaccoBass mois BemiecTBa. 3akoH ABoraapo. MousipHblii 00beM ra3oB. OTHOCHTEIbHAS
IJIOTHOCTH ra30B. Pacyersl Mo ypaBHEHUSM XUMHYECKUX PEaKLUUN C MCIOJb30BAHUEM MacCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 2 OK 01
[lepuoauueckuii IIpakTHuyeckne 3aHATHS OK 02
3aKOH n |[Ipaktuueckast padora No2. «3yueHne nepuoInyeckiux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO
HepnozmquKa}I CTPOCHHUCM aTOMOBY.
cucrteMa XxuMHUYECKUX |[lepuommueckas cucremMa xumuyeckux sneMeHToB [[.M. MenneneeBa. CBsi3b NEPUOIMYECKOTO
snementoB  JI. . |3akoHa u [leproanyueckoil CHCTEMBI XUMHUYECKHX DJIEMEHTOB C COBPEMEHHON TECOPUEH CTPOCHUS
MenzeneeBa, ux CBsi3b |aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XHMHUYECKHMX BJIEMEHTOB, 00pa3yeMbIX HMH 2
c COBpPEMEHHOMU
Teopuei CTPOCHHUS
aTOMOB

IIPOCTBIX M CJIOKHBIX BEUIECTB IO rpymmnam u nepuoaaMm Ilepuonuueckoil cuctemsl. 3HaueHHe
NEePUONYECKOT0 3aKOHA W CHCTeMbl XMMMYeckux snemeHToB J[.M. MenzeneeBa B pa3BUTHU
HayKH.

VYcTaHOBIEHHE CBSI3M MEXAY CTPOEHHEM AaTOMOB XHMHUYECKHUX 3JEMEHTOB M IMEPHUOJANYECKUM
U3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB M UX COCJUHEHHUM B COOTBETCTBHUU C IOJIOKECHHEM
Ileproguueckoii cucreMbl. PenieHne mpakTMKO-OPHMEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
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XapakTepU3ali0 XUMHUYECKHX JJIeMEHTOB «MeTtammyeckue / HEMeTaNIM4ecKue CBOMCTBa
XMMHMUYECKUX 3JIEMEHTOB B COOTBETCTBHUM C MX D3JEKTPOHHBIM CTPOCHMEM U IIOJIO)KEHHEM B
IIEPUOANYECKON CHCTEME XUMMUYECKUX d1eMeHToB /[ M. MenneneeBa»

Tema 1.3. CojaepikaHue yueOHOro MaTepuajia OK 01
Ctpoenue  BemiecTBa
u npupona | CrpoeHue BelecTBa. XUMHUECKas CBsI3b. BUbl XUMUUECKON CBA3H (KOBAJEHTHAS HEMOJIAPHAS U
XMMHMYECKOM  CBSA3M. | MOJISIpHAs, HMOHHAs, MeTajulnyeckas). MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOM XHMHUYECKOU
MHuoroo0pasue cBA3M  (OOMEHHBIH ¥  JIOHOPHO-aKLENTOpHbI). BogoponHas  cBA3b.  BasneHTHOCTS.
BEIIECTB DneKTpooTpuLaTeNnbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U AaHHOHBI
Tema 1.4. Conepxxanue yueOHOro Marepuaja OK 01
Knaccudukanus, Knaccudukanus Heopranndeckux Beuiects. Homenknatypa HeopraHu4eckux BeniecTB (OKCH/IBI, OK 02
" HOMEHKIIATypa | TUAPOKCUIbI, KHUCIOTBHI, COJH). BemiecTBa MOJIEKYISPHOTO U HEMOJIEKYJISPHOTO CTPOEHUSI.
HEOPraHUYECKUX ArperatHble coCTOsHUSA BemiecTBa. Kpucrammmueckue U aMop(dHble BelecTBa. 3aKOH
BEIIECTB MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIsIpHas,
MOHHasl, MeTajIn4yeckasi). 3aBUCIMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUINYECKON PEIIETKH
IIpakTHYecKue 3aHATHS
[Tpaktruueckas padota Ne3. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECTBY.
Pemenue npaktuyeckux 3agaHuii mo kiaccupukaluu, HOMEHKIAType U XUMHUYECKUM (popmyaam
HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KIAcCOB (yrapHbIil Tra3, YIJIEKHCIBIM ra3, aMMHaK,
raiieHas HM3BeCTb, HeEralleHas HW3BECTb, NMUThEBAas COJa M APYrUX): Ha3BaHMs BELIECTB IO
MexaynapoaHot (MIOITAK) wim TpuBHaJbHOW HOMEHKJIATYPE M COCTaBJICHHE (HOPMYIIBI
XMMHUYECKUX BEIIECTB, OMpEeIelieHne NPUHAUIeKHOCTH K kiaccy. Ilouck wmHbopmanuu 1o
Ha3BaHMAM, UAEHTU(UKATOpaM, CTPYKTYPHBIM (popmynaM. AHaiau3 XUMHYECKOW HMH(OpMAIUH,
MOJIy4aeMOil M3 pa3HbIX HCTOYHHKOB (CpPEACTB MaccoBOM HHQOpMaIH, ceTh MHTepHEeT u
Apyrue)
Tema 1.5. Conepxanue yueOHOro Marepuasa OK 01

Tumner XHUMHYECKUX
peakuuin

XumMuueckas pcaKnuusi. KJ'IaCCI/ICI)I/IKaLII/IH XUMHYCCKHUX peaKHI/Iﬁ B HeOpraHquCKOﬁ u
OpraHquCKOﬁ XUMHH. 3aKOHBI COXpaHCHHUA MACChbl BCHICCTBA, COXPAHCHHA MW IIPCBPAIICHUA
OHEPTUH IIPpU XUMHYCCKUX PCAKIUAX. OKHCIUTETHbHO-BOCCTAHOBUTEIIHHEIC peaknuu (ypaBHeHI/IH
OKHCJIICHHA-BOCCTAHOBJICHHA, CTCIICHb OKHCJICHUA, OKHCIIUNTCIIb 151 BOCCTAHOBHUTCIIb,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIMU B IIPUPOJAC, MNPOU3ZBOACTBCHHBLIX IIPOLCCCAX U
KHU3HCOACATCIIBHOCTH OpFaHI/I3MOB)
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Tema 1.6.
CKOpoCTh XMMHUYECKUX
peakuuii. XUMHUYECKOE
paBHOBEcHE

Conepxanue yueOHOro Mmarepuasa

CKOpOCTh peakIMH, €€ 3aBUCUMOCTh OT pa3IUYHbIX (PAKTOPOB: MPHPOIBI PEArHpYIOMINX
BEIIECTB, KOHLEHTPALUU PEArupyroIIMX BEIIECTB, TEMIEPATyphl U IUIOMIATU PEAKIIMOHHOU
noBepxHoCTU. TemnoBbie 3P(PEeKThl XUMUYECKUX PEAKIUIl: IK30- ¥ SHJOTEPMHUUECKUE PEaKIUU.
OOpatumble peakuuu. Xumuueckoe paBHoBecue. @DaxkTOpbl, BIMAIOIIME HA COCTOSHUE
XMMHMUYECKOTO paBHOBECHsI (KOHLEHTpALUsi PEarecHTOB WM MPOAYKTOB DPEAKLMH, IaBJICHHE,
temneparypa). [lpunnun Jle Hlatense

HpaKTuquKue 3aHATUSA

[IpakTnueckass pabota Ned. «BnusiHMEe pa3IMYHBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKOU
pEaKIIm».

Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHanmu3 (AKTOpOB, BIUSIOUIMX Ha
M3MEHEHHE CKOPOCTH XMMHYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM PEeaKIuH OT
IPUCYTCTBUS KaTalU3aTopa Ha MPUMEPE pa3okKeHUs IMEepOKCHUAAa BOAOPOAA C IOMOIIBIO
JUOKCHJAa MapraHiia © Kartanasbl. PemieHne NpakTHKO-OPHUEHTUPOBAHHBIX 33/JaHUN  Ha
npumeHenne npuHiuna Jle-1llarense 11 HaxOoXAE€HUS HANpPaBIEHUS CMEIICHHS] PaBHOBECUS
XMMHUYECKON peaKkIMM U aHAINU3 (PaKTOPOB, BIUSIONINX HAa CMEIIEHHE XUMUYECKOTO PaBHOBECUS

OK 01
OK 02

Tema 1.7.

PacTtBopsI, Teopust
AIEKTPOJIUTUYECKON
JMCCOLIMAIIUU u
HWOHHBIN 0OMEH

Copep:xaHue y4e0HOIr0 MmaTepuaja

PactBoprl. Buabsl pacTBOpOB MO COAEpKaHUIO PACTBOPEHHOrO BellecTBA. PacTBOPUMOCTb.
[lonsitTne o nucnepcHeIX cucreMax. VCTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBasi [0Jis
BemecTBa B pactBope. [lonsTue o BogopoaHom nokasarene (pH) pactBopa. DIeKTpoauTHIeCKast
mucconuranus. CuibHbIE U c1abble 3JIEKTPOJIMTHI, HEANEKTPOIUThI. Peakiy noHHOro oOMeHa

KoutpoabsHas padora Nel CrpoeHue BelecTBa 1 XUMHYECKHE peakiuu (1o pasueny 1)

JlaGopaTopHble 3aHATHS

Jlaboparopuas padota Nel «IIpuroroBieHue pacTBOPOBY.

[IpuroToBiieHue pacTBOPOB 3aJaHHOW MAcCCOBOW JOJEH pacTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peakuuii HMOHHOrO oOOMEHa, OmpeAeNieHue Cpelbl pPAcTBOPOB BEUIECTB C  IOMOIIBIO
YHHUBEPCAIbHOTO HMHJIMKATOpa (KHCTas, HEHTpanbHas, IIelo4Has). 3aJaHus Ha COCTaBJICHHE
WMOHHBIX peakluii. PemieHne mpakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUil Ha pPacTBOPHI,
HCIO0JIb3yeMble B OBITOBOM M TPOU3BOJICTBEHHON JESITETILHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07

Pasnes 2. Heopranuyeckasi Xumust

10

Tema 2.1.

\ Coaepikanue y4eOHOro MaTepuajia

OK 01
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DUBNKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIICCTB

Meramnbl. [lonoxxenne MeramwioB B llepuogudeckoil cucreMe XHMMHMYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTPOEHUSI DIIEKTPOHHBIX 000JI0YEK aToOMOB MeTauioB. OOmue ¢uznyeckue
cBoiictBa MeTayuioB. CIIaBbl METAJUIOB. DJICKTPOXUMHYECKUU PsJl HANPSDKCHUH METaslIoB.
XUMHYECKHE CBOWCTBA BAKHEUIIUX METAIOB (HATPUM, KAJIHM, KaJdbllMi, MarHui, allOMUHHM,
LIUHK, XpOM, J>Kelie30, MeIb) W HuX coenuHeHud. OOmmMe crnocoObl MOJYYEHHS] METaJIIOB.
[TpuMeHeHre METAIIOB B OBITY M TEXHHUKE

Hemeramnsl. [lonoxxenne Hemeraios B Ilepuoanyeckoi cucreMe XMMUYECKUX di1eMeHTOoB I 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. DU3NYECKHE CBOWCTBA HEMETAIIOB. AJITOTPOIIHS
HEMETAJUIOB (Ha TpUMeEpe Kuciopoia, cepbl, (hochopa u yriaepoja). XMMHUUECKHE CBOWCTBA U
MIPUMEHEHNE BaXXKHEUIINX HEMETAJJIOB (TaJlOr€HOB, Cephl, a30Ta, pocdopa, yriaepoaa U KpeMHUs)
U WX COEOUHEHMH (OKCHAOB, KHUCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOJHBIX COEIUHEHUH).
[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U X COEIMHEHUN

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCUAOB, T'MJIPOKCHJIOB,
KHUCIIOT, coyied U Ap.). ['eHeTnueckas CBS3b HEOPraHWYECKUX BEIIECTB, MpPUHAJICKAIIUX K
pa3IMYHBIM Ki1accaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
CO€JIMHEHUH, BHICIINX OKCHJIOB M THAPOKCUIOB

KontpoJabHas padora 2.CBolicTBa HEOPraHMYECKUX BEIIECTB (110 pa3aety 2)

IIpakTHYecKue 3aHATHS

[Ipaktrueckas padota NeS. « DU3NKO-XUMUYECKHUE CBOMCTBA HEOPTAaHUIECKUX BEIICCTBY.
CocraBieHne ypaBHEHUH XHUMHYECKUX pEaKIUil C y4acTHUEeM TMPOCTBIX U  CJIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAIJIOB U HEMETaJUIOB, OKCHJOB METAJJIOB, HEMETAIOB U
aM(pOTEepHBIX 3JIEMEHTOB; HEOPraHHMYECKUX KHCIOT, OCHOBaHUH M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl macchl BemecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIU
00BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BEI[ECTBA) MPOJYKTOB pPEaKIUHU, €CIIM OJHO M3 BEIIECTB MMEET MpuMecu. PerieHue mpakTHKO-
OpUEHTUPOBAHHBIX 3aJaHUIl Ha CBOICTBa, COCTaB, MOJNy4eHHE M O€30MacHOE HUCIOJIb30BAHUE
BKHEHIIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPOEeCCHOHATBHON AeATeIbHOCTH YEJIOBEKA

OK 02

Tema 2.2.
WNnentuduxarnms

Conepxanue yueOHOro Marepuasa

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYECKUX
BEILIECTB

JIaGopatopHnas padota Ne2 «MneHTnuKaniss HEOPraHUYECKUX BEIECTB.

Pemenne OKCHICPUMCHTAJIbHBIX 3a/a4 MO0 XUMHUYCCKUM CBOMCTBAM METAJLIOB H HEMCTAJLJIIOB, IIO
pacIO3HABaHHIO W IMOJYYCHUIO COCJMHEHHI METalIOB W HEMeTaioB (B3aMMOJCHCTBHE
THJIPOKCUA QIFOMUHUS C PACTBOPAMHU KHCIOT M IeJoYeld,). MaeHTudukanus HeopraHmIecKux
BE€IICCTB C HCIIOJIB30BAHHUEM HX (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IX CBOﬁCTB, XapaKTCPHbIX KauYCCTBCHHBIX
peakumii. KauecTBeHHbIe peaknuu Ha cyinbdaT-, KapOOHAT- M XJIOPHUI-aHWOHBI, Ha KATHOHBI
METAJIJIOB U KATUOH aMMOHMU S

OK 04

Paznen 3. Teopernueck

HE€ OCHOBBI OpFaHI/I‘leCKOﬁ XUMHUHU

Tema 3.1.

Conepxxanue yueOHOro Marepuaja

Knaccudukanus,
CTpOCHHE "
HOMEHKJIaTypa
OpPraHu4Y€CKuX BCHICCTB

[Ipenmer opraHnveckoi XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUEHHE B MOJyYEHUU HOBBIX
BEILIECTB W MarepuanioB. Teopus cTpoeHus opraHmdeckux coeauHeHuid A.M. byrneposa, eé
OCHOBHbIE N0JI0KeHUsA. CTpyKTypHBIE (GOPMYJIBl OpraHMYecKUX BelecTB. ['oMonorus, nsomepusi.
XuMHYecKas CBSA3b B OPraHUYECKUX COETMHEHUSX: KPAaTHBIE CBSI3U, G- U T-CBS3H.

[IpencraBinenne o kiaccuuKalMy oOpraHUyYecKkux BemlecTB. HoMeHKiaTypa oOpraHHYeCKHX
COeIMHEHUH (cucTeMaTHiecKas) U TpUBUAIbHBIE Ha3BaHUS BaKHEHIIINX MPEICTaBUTENEH KIIacCOB
OpraHMYECKHX BEIECTB

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne6. «HomeHKIaTypa OpraHUIECKUX BEIIECTBY.

OzHakomiieHHe ¢ oOpa3namMu OpraHMYecKMX BEUIeCTB M MaTepuajaMH Ha HX OCHOBE,
MOJENTUPOBAHNE MOJIEKYJI OPraHUYECKUX BEIECTB, HAOIIOJCHHE U ONTUCaHNE IEMOHCTPAIIMOHHBIX
OTIBITOB IO MPEBPALICHUIO0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUHU (IUIaBJICHHUE, OOYTIIMBaHUE U
ropenue). CocTaBieHUE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYIT OpraHMYECKUX BEIECTB
OTIENbHBIX KJIACCOB, HCIOJB3Yysl HMX Ha3BaHUS MO CHCTEMaTH4YeCKOW U TPUBUAIBHOMN
HOMEHKJIaType (3THJIEH, aleTWIEH, TJIMLUEpHH, (eHon, Qopmalbaerus, yKCycHas KHUCIIOTa,
riunuH). Pacdersl mpocteifmielt GpopMynibl OpraHMYecKOd MOJIEKYJbI, UCXOAS U3 3JIEMEHTHOTO
cocrtana (B %)

OK 01

Pa3znen 4. YriieBoaopoasl

(00)

Tema 4.1.

Conepxanue y4eOHOro Marepuasa

YrieBogopoasl M HMX
MPUPOJIHBIE HCTOYHUKU

Hpe,[[eJ'ILHLIe YrjieBo40pOo bl (aJ'IKaHBI)I COCTaB U CTPOCHHUC, TOMOJIOTHYECKHI pAaa. Mertan u 3TaH:
COCTaB, CTPOCHUC, (bHBH‘IeCKI/Ie U XUMHYECKHE CBOMCTBa (peaKI_II/II/I 3aMCIICHUA U I‘OpeHI/IH),

TOJIYYCHHC U ITPUMCHCHUC.

OK 01
OK 02
OK 04
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HenpenenbHbie yriieBo10poas! (aIKEHbI, aJIKaIMECHbI, AJIKUHBI).

AJNKeHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUM psAl. DTUIIEH U IPOINUJIEH: COCTaB, CTPOEHUE,
(du3nUecKue U XUMHUYECKHE CBOWCTBA (pEaKIMu THIPHPOBAHUS, TAJIOTCHUPOBAHUS, THIPATAIINY,
OKHCJICHHS U TIOJIUMEPU3ALINK) TIOJyYEHUE U IPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u MetmnOyramuen-1,3, XUMUYEeCKOe CTPOCHHE, CBOWMCTBA (peakuus
MOJIMMEPH3ALINH ), TPUMEHEHHE (JIJIs1 CHHTE3a MPUPOIHOTO U CHHTETHYECKOTO KaydyKa U PEe3UHbI).
AJIKMHBI: COCTaB U OCOOEHHOCTHM CTPOCHHUS, TOMOJIOTUUECKHH psia. AIETHICH: COCTaB,
XUMHUYECKOE CTpOCHHE, (PHU3MYecKne W XHUMHUYECKHE CBOWCTBA (peakuuu THUIAPUPOBAHUA,
raJlOTeHUPOBAHUS, TUApATAllMd  TOPEHUs), TMOJy4YeHHe U  TMPUMEHEHHE  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH U1l CBAPKU M PE3KH METAJJIOB)

ApomMarudeckue yriieBoJopoabl (apeHsl). beH3om U Todyos: cocTaB, CTpoeHME, (pU3HUECKUEe U
XHUMUYECKHE CBOMCTBA (peakIy TajJOTCHUPOBAHHUS M HUTPOBAHUS), TIOJTyUYeHHE M TMPUMEHEHHE.
ToKCHYHOCTh apeHOB (BIHMSHHE OCH30J1a HA OPraHW3M YelloBeKa). | eHeTHuecKasl CBSI3b MEKIY
YIII€BOIOPOIAMH, TIPUHAUISKAITAMHE K PA3TMIHBIM KIIACCAM.

[IpupoaHbie HCTOUHUKHU YTIE€BOAOPOIOB. [IpupoiHblii a3 u nonyTHble HePTIHbIE ra3bl. HedTs n
e€ mnpoucxoxaeHue. CrocoObl mnepepabOTKH He(TU: MEeperoHkKa, KpPEeKUHT (TEpMUUYECKUH,
KaTaJIMTUYeCKuil), muponu3. IIpoaykTel mepepaboTku  HepTH, HX TNPUMEHECHHE B
IIPOMBIIIIEHHOCTH

1 B ObITy. KaMeHHBIN yrosb U IpoIyKThl €ro NepepadoTKu

Tema 4.2.
DOHU3HKO-XUMHUYECKUE
CBOMCTBaA
YTJIEBOJIOPOJIOB

Copep:xaHue y4e0HOIr0 MaTepuaja

JlabopaTropHble 3aHATHSA

JlabopaTtopnas pabota Ne3 «CBo¥CTBa yriIeBOAOPOIOBY.

TpuBunanpHas ¥ MeXIyHapoJHas HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJTYyYEHHS
yriaeBoaopoaoB. [lomyueHue sTuieHa W HU3y4YEHHE €ro CBOMCTB. MojenupoBaHHE MOJIEKYN U
XMMHYECKUX MPEBpAIlCHU YriIeBOJOPOJOB (Ha MpUMEpe dTaHa, STUIICHA, alleTHIIeHA W JIp.) U
raJIor€HONPOU3BOJHBIX

OK 02
OK 04

Pa3nen 5. Kuciopogocoaep:kaniye opranndeckne coeTnHeHUs!

14

Tema 5.1.
Crnuptsl. OeHoun

Conepxanue yueOHOro Marepuasa

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CITMPTBI (MeTaHOJ'I n 3TaHOJ'I)Z CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC Hn XUMHWYCCKHUC
CBOMCTBA (peaKI_[I/II/I C aKTHUBHBIMU MCETaJlllaMH, T'aJIOTCHOBOJAOPOJaMU, ropeHHe), IMPUMCHCHHUC.
BOILOpO,Z[HLIe CBA3U MCXKAY MOJICKYJIaMH CIIMPTOB. DOU3NOJIOrHYECKOe IEHCTBHE METaHOJa M
9TAaHOJIa Ha OPraHU3M YCJIOBCKA.

MHoroaToMHEbIE CITUPTHI (BTHHCHFHI/IKOHB 151 FJ'II/II_[epI/IH)Z CTpOCHHUC, (I)I/I3I/I‘IGCKI/I€ N XUMHUYCCKUC
CBOMCTBA (B3aHMOHeﬁCTBHC CO MMCJIOYHBIMM  MCTAJJIaMH, KadCCTBCHHAsA PCAKIHUA Ha

OK 01
OK 07
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MHOT0aTOMHbIEe crupThl). Dusnosiornyeckoe necTBUE Ha OpraHuU3M 4elioBeka. [IpumMeHeHue
TJIMIEPUHA U STUIICHTJIUKOJIS.

®enon. CTtpoeHHWE MOJICKYNBI, (U3NYSCKUE M XUMHYECKHE CBOHCTBa (eHosa. TOKCUYHOCTH
¢beHomna, ero GU3NOIOTHIYECKOE ICHCTBHE HA OpraHu3M 4enoBeka. [Ipumenenue genona

Tema 5.2.

AJperuanl.
KapOoHOBBIEC KHCIIOTHI.
CrnosxHble 3¢upsbl

Conepxxanue y4eOHOro Marepuasa

Anbrerunpl U KETOHBI ((opManbaeruj, amneTadbAeruj, aleTOH): CTPOEHHE, (PU3NYECKHE U
XMMHMUYECKHUE CBOMCTBa (peakuMM OKUCIEHHS M BOCCTAHOBJIEHHUS, Kad€CTBEHHbIE DPEAKIIMH),
MOJIy4Y€HHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpeJeNibHble KapOOHOBBIE KHCIOTHI (MypaBbUHAsi U YKCYCHasi KHCIOTBI):
CTpoeHHue, (u3nueckue U XHUMHUYECKHME CBOWCTBa (0OImIME CBOICTBA KHCIOT, pEaKIus
sTrepudukanum), NoJdydyeHHe U mnpumeHeHue. CTeapuHOBasi U OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 3QUpbl Kak MPOU3BOJAHbIE KapOOHOBBIX KUCIOT. ['MIpoan3 ciaoxHbIX 3QupoB. Kupsl.
I'maponus xupos. [Ipumenenne xupos. bruosornueckas poss )KMpOB

OK 01
OK 02
OK 04

Tema 5.3.
VriaeBoasl

Copep:xaHue y4eOHOro marepuasa

YrieBoapl: cocTaB, KilacCH(pUKAIMSA YIrJIeBOJA0B (MOHO-, OU- W moiucaxapuipl). [nmoko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYNbI, (U3NYECKHE U XUMHUYECKUE
CBOWCTBA TJIIOKO3bI (B3ammojeiictBue ¢ rtuapokcugom wmeau (II), oxucimeHne aMMHavYHBIM
pactBopoMm okcuna cepedpa (I), BoccranoBiieHHne, OpoKEHHUE TITFOKO3bI), HAX0XKJICHHUE B TIPUPO/IE,
MPUMEHEHHE TJIIOKO3bl, OHOJIOTMYecKas poJib B JKU3HENEATEIILHOCTH OpraHu3Ma 4YeJOBeKa.
®otocunTte3. PpykTo3a Kak H30MEp TITHOKO3bI.

Caxapo3za — mpeacTaBUTeNb UCAXapuIOB, THUAPOJIM3 Caxapo3bl, HAXOXKICHHE B MPHUPOJE U
MIPUMEHEHHE.

[Monucaxapuapl: Kpaxmal M LEI0JI03a Kak MpupojaHble noimumepbl. CTpoeHue Kpaxmana u
LEJUTI0N03bI, (PU3MUecKre U XUMUYECKUE CBOMCTBA KpaxMara (THAPOIIN3, KaueCTBEHHAs! peaKIus ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3NKo-XUMHUYECKUE
CBOMCTBA

Conepxanue yueOHOro Marepuasa

OK 01
OK 02
OK 04
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KHUCJIOPOI0COAECPKAILINX
OpraHUYEeCKUX
COEIMHEHUU

IIpakTnuyeckne 3aHATHS

[MpakTuueckas pabdora No7. «Xumudeckne W (PU3NISCKUE CBOMCTBA KHUCIOPOIOCOACPIKAIINX
OpPraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaONIONEHHME W ONMHMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KAueCTBEHHbIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKHciIeHue 3TaHosia okcuaoMm wmeau (II)),
MHOTOATOMHBIX CHUPTOB (B3auMOJieicTBUE rauliepuHa ¢ ruapokcuaom meau (I1)), anpneruaos
(okucieHne amMmHadHbIM pacTBopoM okcuaa cepedpa(l) u rugpokcugom memu  (1D),
B3aMMO/ICHCTBUE Kpaxmalia ¢ M0JIOM), U3y4EeHHE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI

Pasnen 6. A3oTcoaep:kainye opraHuyecKne coeIMHeHus

Tema 6.1.
AMWHEL
AMWHOKHCIIOTEI.
benxnu

Conepxxanue yueOHOro Mmarepuaja

AMUHBI: METWJIAMHH — MPOCTEHIINN NPEICTaBUTENb aMHHOB: COCTaB, XHUMHYECKOE CTPOECHHE,
(uznyeckne U XuMUYeCKHe CBOMCTBA, HAXOXKICHUE B IPUPOJIE.

AMUHOKHUCIIOTEl Kak aM(OTepHble OpraHuyeckue coeauHeHus. dusznueckue M XUMHUYECKHE
CBOMCTBAa aMHUHOKHCIOT (Ha NpuUMepe TJuIUHA). buojormueckoe 3HaueHHWE AMMHOKHUCIIOT.
[TenTue!.

benku xak npupoassie nosumepsl. IlepBuyHas, BTOpUYHas W TpeTHYHas CTPYKTypa OEIIKOB.
XUMHUYECKUE CBOMCTBA OEJIKOB: THAPOJIN3, ICHATYpAIHsl, KAYECTBEHHbIEC PEAKIIUU Ha OEIKU

IIpakTHYecKue 3aHATHS

[TpakTrueckas padota Ne8. «CBoHCTBa a30TOCOACPKAIINX OPTAHUUECKUX COCTUHCHUIN.
OuznyecKkue 1 XUMUYECKHE CBOWCTBA aMUHOB (PEAKIIMK C KUCIOTAMU U TOPEHHS) U aMUHOKHUCIIOT
(Ha mpumepe raununHa). HabmogeHue u onucaHue JAEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalUs
OEJIKOB P HArPEBAHUH, [IBETHBIC PEAKIIMH OEIKOB

KonTpoabHas padora 3 CTpykTypa v CBOMCTBAa OpraHu4eCcKuX BeliecTs (1Mo pasaeiam 3-6)

OK 01
OK 02
OK 04

Pasnena 7. BeicokomoJie

KYJSIPHBIC COCTHHCHUSA

Tema 7.1.
IInacTmaccel.
Kayuyxu. Bonokna

Conepxanue yueOHOro Marepuasa

OCHOBHBIC TIOHATHS XUMHHU BBICOKOMOJICKYJISAPHBIX COCJIMHECHMIA: MOHOMCp, IIOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IOJUMCPU3ALIMH, CPECAHAA MOJICKYJIpHAA Macca. OCHOBHEBIE
MCTO/JIbI CHHTC3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUN — MoJIMMEpur3anuns U IMOJIMKOHJICHCAIU.

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
OK 04
IIK1.2
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[Ipaktuyeckas pabora Ne9. «CuHTe3, aHanM3 W KiIacCHU(UKALUsA BBICOKOMOJICKYISPHBIX
COCIMHEHU I

O3HakomiieHHEe ¢ oOpa3laMu NPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC, Kay4dyKOB:
I1acTMacchl (MOJMATUIICH, MOJIMIIPOIIECH, MOJIMBUHWIXJIOPU, MOJMCTUPON); HATypalbHBIA U
CUHTETHYECKUE Kayuyyku (OyTaJueHOBBIN, XJIOPOIPEHOBBII K HW30MPEHOBBIN); BOJOKHA
(HatypanbHble (XJIOMOK, IIEPCTh, WIENK), HCKYCCTBEHHBbIE (AlETaTHOE BOJIOKHO, BHCKO3a),
CUHTETHYECKUE (KaIpOH U JIaBCaH).

TpodeccHonaaLHO OPHEHTHPOBAHHOE COAePKAHME (COlepP/KAHNe NPUKIATHOI0 MOLy.ist)® 8
Pazjen 8. Xumus B ObITY H NPOU3BOJACTBEHHOI 1eSITEJILHOCTH YeJIOBEKa 8 OK 01
Tema 8.1. Conep:xaHue yueOHOro Marepuaja 8 OK 02
XuMHYeCKre [MpaBuiia 3KOJIOTHYECKH IEJIECO00PA3HOTO TMOBEJACHUS B OBITY M TPYJIOBOW JEATSIHHOCTH B OK 04
TEXHOJIOTHU [ENAX COXPAHEHHs CBOEr0 3JI0POBbS M OKPY)KAIOIIEH MPHUPOJHON Cpeibl, OMacCHOCTh OK 07
B NIOBCEJHEBHOM | BO3/ICHCTBUSI HA JKMBBIC OpPraHM3Mbl OPraHMYECKHX  BEIIECTB OTICIBHBIX  KJIAcCOB IIK 1.2
U 1npodeccHoHaIbHON| (YriIeBOAOPOAbI, CHHPTHI, (EHOJNBI, XJIOPOPraHUYECKHE IMPOU3BOIHBIC, adbJCTHIBI W Jp.),
IEATEILHOCTH YEJI0BEKa | MoKa3aTellb MPeIebHO JOMYyCTUMO# KOHIIEHTPALUH U €r0 HCIOIb30BaHHeE.

Ponp xumum B o0OecrnedeHMHM 5KOJOTHYECKOW, DHEPreTHYECKOW W TMHUIIEBOH OE€30MacHOCTH,

pa3BUTHUM  MEIWIUHBI, CO3/JIaHUM HOBBIX MarepuajioB (B 3aBHCHMOCTH OT BHIA 4

po(hecCHOHATFHON IESATEILHOCTH ), HOBBIX HCTOYHUKOB DHEPTUH (IbTEPHATHBHBIC UCTOYHUKA

sHeprun). [loHATHE O HaAyYHBIX METOJAX ITO3HAHHS BEIIECTB W XUMHUYCCKHX PEAKIIH.

[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO IMOJYYCHHS BayKHEHIINX

BellecTB (Ha IpUMepax MPOU3BOACTBa AMMHAaKa, CEPHOM KHCIIOThI, METAHOJIA).

XuMHUsT H 3/I0pOBbE UEIIOBEKA: TpaBWiia OE30MaCHOTO KCIIOJIb30BAHMS JIEKAPCTBEHHBIX

MpernaparoB, OBITOBOM XHMMHHU B TIOBCEHEBHOM KH3HH

IlpakTHyeckue 3aHATHSA

[Ipaktuyeckas padora Nel(. «I[IpuMeHeHHE XUMHUYECKUX BEIISCTB U TEXHOJIOTHH C YYETOM

Oyayiei mpodpecCHOHATBHON IESITETbHOCTH. 4

Pemenue kedc-3a7ad 1o TeEMaM: IIHIICBEIC MNPpOAYKTbI, OCHOBBI PAOUOHAIIBHOIO IIUTAHUA,
BayKHEMIIIHE CTPOUTCIILHBIC u KOHCTPYKIIMOHHBIC MaTepualbl, CEIIbCKOXO03SMCTBEHHOE
IIPpOU3BOJACTBO, KPACKH, CTCKJIO, KCPAMHKA, MATCPHUAIBLI IS JJICKTPOHUKHU, HAHOMATCPUAJIBI,
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TEKCTUJIbHBIE BOJIOKHA, HMCTOYHHMKM DSHEPruH, OPraHWYeCKUE M MHUHEpaJIbHbIE YyH00peHus,
JIeKapCTBEHHbIE M KOCMETHUYECKUE TpenapaTsl, ObITOBAsT XUMHUsI, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3ammra: IlpeacraBieHune pe3ynbTaTOB pEHICHUS Keiic-3a7ad B (GOpMe MHHHU-IOKIAIa
(momyckaercs MCIO0JIb30BaHKE TpaUUECKUX U MPE3EHTAMOHHBIX MAaTEPUAJIOB)

IIpomexxyTouHas arrecTanus no Tucuumuinnae (muddepeHIMpOBaHHbIN 3a49eT)

Bcero

72

25




3. YCJOBHMSA PEAJIMBAIIMMA TIPOTPAMMBI OBIIEOBPA3OBATEJBHOM
ANCHUIIJIINHBI
3.1. MarepuajibHO-TEXHHYECKOE O0ecrieueHne

YueOHasi TMCHUIJIMHA peajiu3yeTcs B KaOUHeTe XUMUH U OMO0JI0r U

1. Cneyuanuszuposanuas mebens u cucmemol XpaHeHus:

— CTOJI MPEMNOIaBATEIs C ANIMKAMU JIJIST XPAHCHHUS,

— KpecIIo Mpeno1aBaTeis;

— JIoCKa y4ueOHas;

— mKaQbl YIS XpaHESHUST HATTSAHBIX TOCOOWH M y4eOHO-METOAMYECKOTO KOMILICKCA;
— TI0CaJJOYHBIC MECTA 110 KOJIMYECTBY OO yUJaIONTUXCS,

— CTOJI YYEHUUYECKUIA;

— CTYJ1 YYEHUYECKHUU.

2. Texnuueckue cpedcmea:

— ceTeBo (UIbTp;

— MYJBTUMEIUA-TIPOEKTOP C IKPAHOM;

— YKa3Ka-TIpe3eHTep AJIs Ipe3eHTalnl;

— HOYTOYK IpernoaaBaTens

— 0(pUCHBII MaKeT MPOrPAMMHOTO 00eCIIeUeHUST; — JINIIEH3NOHHOE MMPOTPaMMHOE
oOecrieueHue;

— oOpa3oBaTeNbHBI KOHTEHT U CUCTEMA 3alIUThI OT BPEAOHOCHO HHGMOPMAIIHIH;

— JocTyn K cetn MIHTepHeT;

— IIPUHTEP.

3 Cneyuanuzuposannoe 06opyoosanue

3.1 xumus (MEH3ypKH, MHIETKU-KANEIbHULBI, TEPMOMETPBL, MHKPOCKOIN, JIYIIbI,
MpeIMETHbIE M TMOKPOBHBIE CTEKJA, IUJIAHIIETHI AJISl KaleNlbHbIX peakluuid, (UIbTpOBaJIbHAS
Oymara, TPOMBIBAJIKH, CTEKJISHHbIE TPOOUPKU, PE3MHOBBIC TMPOOKH, ¢oHAPUKHA, HAOOD
PEaKTUBOB, CTEKJISIHHbIC MaJOYKW, WITATUBBl UIA MPOOUPOK; MEPHbIE MUIUHAPHL, BOPOHKU
CTEKJIIHHBIC, BOPOHKH JeNuTeabHbIC ImnuHApudeckue (50-100 mut), CTYNKH C TECTHUKOM,
dapdopoBble 4YalIKU, NHHIETH, (QUIBTPbI OyMa)KHble, BaTa, Mapjs, 4YacoBbIE CTEKJa,
ANIEKTPOIUIUTKH, J1TAOOpATOpHbIE IITATUBBI, CHHPTOBBIE TOPENIKH, CHOHYKH, NpUOOp AJs
MOJy4YeHUs] Tra3oB (WM TPOOMpPKa C Ta300TBOJHON TPYOKOM), HepKaTreaud s MPOOHPOK,
CKJISTHKH JJII XpaHEHHUs! PEaKTHBOB, pa3AaTOvyHbIC JOTKW; xumMudeckue crakansl (50, 100 u 200
MJ1); IITIATEIN; MUHIIETHI; TUTeJIbHBIC ITUIIbI; CEKYHIOMEPHI (TaiiMepbl), MEpHBbIC TPOOUPKHU (HA
1020 ma) m Mepueie kosiObl (25, 50, 100 m 200 mur), BoasHas OaHs (MJIM TEPMOCTAT),
CTCKJISIHHbIE TAJIOYKH;, KOHWYeckue Konobl ans tutpoBanus (50 u 100 wmi); MHIUKATOpPHBIE
MOJIOCKKW st ompeneieHuss pH u crangapTHas WHIMKATOpHAs UIKala, YHHUBEPCAIbHBIN
uHaukatop; nunetku Ha 1, 10, 50 mu (wm poszatoper Ha 1, 5 uw 10 M), OropeTku mis
TUTPOBaHUs, MeIuuuHCKue mmpuibl Ha 100—150 M1, maGopaTopHbIE W/WIW aHATUTHYCCKHE
Bechbl, pH-MeTphl, CylmuIbHbBIN mKad).

4. JlemoncmpayuonHvle yuebHo-Ha2sa0Hble NOCOOUsL:

— KOMIUIEKT y4eOHO-HaIIAAHBIX TOcOOuH (HaOOPhI IapOCTEPKHEBBIX MOJIENIEH MOJIEKYI,
MO/IEIM KPUCTAIITMUECKUX PELIETOK, KOJUIEKIIMU MPOCTHIX U CIIOKHBIX BEIECTB; KOJUICKIIUH
MIOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJT 1 MUHEpaJIOB, Tabiauia MeHeneeBa, yueOHble (pUIbMBI,
upoBble 00pa30BaTENbHBIE PECYPCHI);

— KOMIUIEKT Yy4eOHO-METOJIMYECKOM NOKYMEHTAIllMH, B TOM YHCJIE€ Ha 3JIEKTPOHHOM
HocuTene (YueOHUKH U yuyeOHbIe MOCOOMs, KapTOUKH-3a/laHHsI, KOMIUIEKThl TECTOBBIX 3a/IaHU,
3aJJaHUi JUIS KOHTPOJIBHBIX paboT, s pa3HBIX BHUAOB OIIGHOYHBIX CPEJICTB, TEKYLIEH H
MIPOMEKYTOUHOH aTTecTallK, METOANYECKHE PEKOMEH ALK U pa3pabOTKH).
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3.2. UupopmannoHHOe o0ecnieyeHne peaju3aluy MporpaMmMbl
OcHoBHasi JInTeparypa:

1. Tabpuensu O.C. Xumus TexHonmorumueckuil mnpoduib.: yded. s CTYICHTOB
yupexaenuii cpea. npod. oopazosanus/ O.C. I'abpuensia , U.I'. OctpoymoB. — 2 —e u3nanue, -
M.: OGpazoBaTenbHO-U3AATENbCKUN HEHTP «AKanemus», 2024. .- 304 c.

2. I'abpuensn O.C. Xumus [Ipaktukym.: yued. mocoOue uisi CTYAEHTOB yUpEKICHHIMA
cpen. mpod. odpaszosanus/ O.C. Tabpuensm , W.I. Octpoymon, C.A. CnamkoB, H.M.
Hopodeea — M.: OOpa3oBaTenbHO-H3IaTEIBCKUH HIEHTP «AKkanemus», 2024. .- 304 c.

3. Tabpuensa O.C. Xumus TecTwl, 3aAaud U yOpaKHEHHsS.. yueO. mocobue mis
CTYIAEHTOB YyupexJeHuil cpen. npod. odpasosanus/ O.C. TI'abpuensn ,I.I. JIpicoBa — M.:
OO6pazoBarenbHO-U3JATEIbCKUIN LIEHTP «AKkaaemusi», 2024. .- 336 c.

JonotHUTEILHAS JIUTEPATypa

1. Taopuensu O.C. Xumus. YueOHUK IS CHEIUATBHOCTEH TEXHUYECKOTO MPOQHIIS.
2012.- 191 c.

2. Tabpuensa O.C. Xumus. 10 xmacc. ba3zoBbiii ypoBeHb: yueO.nas 00meoOpa3oBar.
yupexaenuit. — M., 2009.- 191 c.

3. Taopuensa O.C. Xumms. 11 wmacc. ba3oBeiii ypoBeHb: yueO.nasi 00meoOpa3oBar.
yupexaenuit. — M., 2009.- 223 c.

4. Xumus: Copas.marepuansl, kaura ans ydamuxes / FO. JI. TpersskoBa, H. H.
Oumneitaukos, S. A. Kecnep, U. B. Kazumupuuk; [lox pemaxmueii 10. 1. TpeTbsikoBoid. — 2-€ u3 1.,
nepepad. — M.: IIpocBemenue, 1988. — 223 c.

5. Xwmwus: Opranmdeckas xumus. YdeOHuk i 10 k. oOmieoOpa3oBaTenbHBIX
yupexaenuit. / I'. E. Pymsutuc, ®. I'. ®enpaman. — 8-¢ uza. — M.: [Ipocsemenue, 2001. — 160 c.

6. Epoxun FO.M. Xumust: yaeOHUK 1y1st cpea.npod. yued. 3aBeaeHuit — M., «AkagemMus»,
2002-384 c.

7. COOpHUK 3a7a4 M YIIPAXXHEHUH TI0 XUMHH JJI CPEHEHN MIKOJBI: Y4eb.mocobue s 8
— 11 kn. / K. T'. Xomuenko. — M.: OOO «M3narenscrBo HoBasg Boanay, 2003. — 25

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChI:

1/ CyBopoB, A.B. OO6mas u HeEOpraHHYeCKas XUMHS : Y4eOHMK IS CPEIHEro
npodeccuoHanpbHoro oodpazoanusi / A. B. CyBopoB, A. b. Hukonbckuii. — 6-e¢ u3m., uchp. u
non. — MockBa : MspmarensctBo  Opaiir, 2025.— 683 c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-19743-3. — Texkct : snekrpoHHblii // OOpa3oBarenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/569221/

2/  KimoeB, M. B. Oprannveckass XuMmusi: ydeOHOE TOCOOME Ui CPEIHEro

npodeccuonaapHoro  odbpazosanus/ M. B. Kiroes, M. T. AGnynnaeB. —  Mocksa :
WznatensctBo HOpaiit, 2025. — 202 c. — (IIpodeccuonanbHoe odpazosanue). — ISBN 978-5-
534-21080-4. — Texkct : anexTpoHHbIN // OOpa3oBarenbHas miuatdgopma FOpalT [caiiT]. —

URL: https://urait.ru/bcode/559303/
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4. KOHTPOJIb n OLEHKA PE3YJIbTATOB OCBOEHUSA
OBLIEOBPA3OBATEJIbHOU JUCHUIIJINHbBI
KoHTpons © OIlCHKa pe3yJbTaTOB OCBOCHHS 00I1Ie00pa30BaTeIbHON TUCIIUTUIMHEI

PacKpBIBAIOTCS Yepe3 MTUCHUIUTMHAPHBIE PEe3yNbTaThl, HallpaBJIeHHbIE Ha (JOPMUPOBAHKE OOLIUX

u podeccuoHATEHBIX KOMITETEHIIUHA 1o paszaenam
Y TeMaM CoJiepKaHus yaeOHOTro MaTepuara.
Oob6masi/npodeccuoHanbHas Pasnen/Tema Tun oueHoYHbIX
KOMIIeTEeHIUsA MeponpusTHI
OK 01. Beibupatb ciocoObI penieHus Tema 1.1-1.7
3a/1a4 MpoPeCCHOHATBHOM IEATEITFHOCTH Tema 2.1, 2.2
MPUMEHUTENBHO K pa3JIMYHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7.1 YcTHBIN onpoc
Tema 8.1 Pemenue pacuéTHpix 3a1au
OK 02. Mcnoib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Habmonerue sa xonom
CpeACTBa MOUCKA, aHAJIN3a U 1.6,1.7 BBITOTHCHHS PAKTHKO- .
UHTEpIpeTanuy HHpopMaluu, u Tema 2.1, 2.2 OPHMCHTHPOBAHHBIX 33 IaHIH
nH(OPMaLMOHHbIE TEXHOJIOTUU IS Tema 4.1, 4.2 Ipencrasnenne
BBITIOJIHEHUS 3a71a4 TPO(HeCcCHOHATLHOM Tema 5.2-5.4 Pe3yJIbTaTOB
NEATEIbHOCTH Tema 6.1 TPAKTHHCCKIX 1
Tema 7.1 nabopaTopHbIX paboT
Tema 8.1 IIpoBeneHne XMMHUYECKOTO
OK 04 Tema 1.7 DKCTIEpUMECHTA
OddexkTuBHO B3aMMOIeHCTBOBATH U Tema 2.1, 2.2 Bermoamerie
paboTaTh B KOJIEKTHBE U KOMaH/Ie Tema 4.1, 4.2 RORTPOTBHBIX
Tema 5.2-5.4 pado no
Tema 6.1 paszzenam JUCHUILTUHBI
Tema 7.1 Onenka CaMOCTOATENILHO
Tema 8.1 BBINIOJTHEHHBIX 32/[aHHH
OK 07. CozneiicTBOBaTh COXpaHEHUIO Tema 1.7 3amuTa pemenns Keic- "
OKpYKalollle cpebl, Tema 5.1 3anat (¢ yuerom 6yuz[ymen
pecypcocOepeKeHNI0, TPUMEHATh 3HaHusT | Tema 8.1 MpodeceHoHaLHOj
00 M3MEHEHUU KINMaTa, IPUHLUIBI ACATEILHOCTH) .
OEpEKITMBOTO MTPOU3BOCTBA, IPHEKTHBHO Eg;ﬁ;;;f:{;ia;mmﬂ
JIeMCTBOBATh B UPE3BbIYANHBIX CUTYAIIUSIX
1IK1.2 Vicnonp30BaTh KOHCTPYKTOpCcKyto, | Tema 8.1 arrectatii
HOPMAaTUBHO- TEXHHUYECKYIO U
MIPOU3BOJICTBEHHO- TEXHOJIOTHUECKYIO
JOKYMEHTAIUIO 110 CBAPKE..
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