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IMACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JJUCIUTIJIAHBI

Xumust
1.1. Ob6aacTb npuMeHeHus1 padoveil MPOrpaMmbl

Pabouas mporpamma yueOHON NUCIUTUIMHBI « XUMHUS SBISETCS YaCThIO OCHOB-
HOM TIPOrpaMMbl TOATOTOBKU CIICIIMAIMCTOB CPEIHETO 3BEHA IO CIEIUATBLHOCTIM
cpeaHero npohecCHoHAIBHOTO 00pa3oBaHus (TEXHUUECKUN MPOGUIIb):

29.02.04 KoHCTpyHpOBaHUE, MOJICIMPOBAHUE U TEXHOJIOTUS IBEHHBIX U3ACTUN
15.02.08 TexHon0THSI MAIIMHOCTPOCHUS
[Tporpamma qUCITUTUIHHBI « XUMUs» pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

- ®enepanbublii  3ak0H PO Ne 273-D3 ot 29.12.2012 «O06 obpazoBanuu B Poccuii-
ckou Denepaunn»;

- Ilpuka3 MunuctepctBa obpazoBanust U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKACHUH (PeIepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CPEIHE-
ro 00111ero 00pa3oBaHUsY;

- [Ipuka3z MunucrepctBa obpazoBanus u Hayku P® ot 29.06.2017 Ne 613 «O BHe-
CEHUU HU3MEHEHU B (elepanbHblii TOCyJapCTBEHHBIM 00pa3oBaTENbHBIN CTaHAAPT
cpelHero o01ero oOpa3oBaHMs, YTBEPKACHHBIM NpHKa3oM MuHucrepcTBa o0pa3oBa-
Huda 1 Hayku P® ot 17 mast 2012 r. Ne 413»;

- [lucemo MunucrepctBa obpazoBanust U Hayku P® ot 20 uronst 2017 r. Ne TC-
194/08 "O6 opranuzaiuu n3ydeHus yueoHoro npeamera " Xumus',

- PexomeHnpauuu 1o opraHu3aluu IOJIyYE€HHUs CpeAHero oOuiero oOpa3oBaHUs B
Mpezesiax OCBOEHUsI 00pa30BaTeNIbHBIX MIPOrPAMM CPEIHET0 Mpo(ecCHOHaIbHOro 00pa-
30BaHMs Ha 0a3e OCHOBHOT'O OOIIEro 00pa3oBaHus ¢ y4eTOM TpeOoBaHUM (helepaibHbIX
rOCy/IapCTBEHHBIX 00pa30BAaTEIbHBIX CTAHIAPTOB M MOIyYaeMOl Mpodeccuu WM Crie-
[IUAJIBHOCTH CPEIHETO MPO(ECCHOHATBHOTO 00pa30BaHuUs;

- [Ipumepnas nporpamma o0111e00pa30BaTEIbHON YUEOHON AUCITUTIITUHBI « X UMUSI»
1 ipoeccroHalIbHBIX 00pa3oBaTeNbHbIX opranu3arwmii / O. C. 'adpuensn, . T.
OctpoymoBa. — M.: U3naTensckuii ieHTp «Akamemus», 2015, — 42 c.

- pabounii yueOHsIit mian bIIOY BO «UepenoBenkuii TEXHOJOTUUESCKUN KOJUIEIKY
M0 CHEIUATBLHOCTSAM CpeAHEro mpodeccuoHaIbHOro 00pa3oBaHUs (TEXHOJOTHYECKUM
npodune): 29.02.04 KonctpyrpoBanue, MOJCTUPOBAHUE U TEXHOJOTUS IIBEHHBIX U3-
nenui; 15.02.08 TexHon10rusa MaliMHOCTPOEHHUS.

1.2. MecTo y4yeOHOI TMCUMILUINHBI B CTPYKTYPe OCHOBHOM nMpodeccHoHATbHOT
00pa3oBaTe/IbHOM MPOrpaMMBbI

YyeOHast nucnuIinHa «XUMHSD) SBISICTCS YYEOHBIM MPEIMETOM IO BBIOOPY W3
oOs3aTenbpHOM ipenMeTHor obnacTu «EctectBennbie Haykmy OI'OC cpegnero obmiero
oOpa3zoBanusi. YueOHasi JUCIUIUTMHA «XUMHS» H3ydaeTcs B 0O0IIeo0pa3oBaTeIbHOM
nukiie yaeororo OITOIT CIIO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHUs C MOTyYCHUEM
cpeanero oomiero oopazosanus (I1ITICC3).



1.3. Hean u 3anpaum y4eOHOH JMCHUILIMHBI — TPe0OBaHMA K pe3yjabTaTam
OCBOCHMA Y4eOHOM TMCIHIIIMHbI

Copnepxxanue nporpamMmbl « XUMHS» HANPaBICHO HA JOCTHXKECHHUE CIEAYIOUIUX Ue-
aeu:

* ¢opMupoBaHrE y OOYYaIOIIUXCS YMEHHUS OIICHUBATh 3HAYUMOCTh XHMMHUYECKOTO
3HAHHU JJI9 KaKJ0ro 4YeJIoBeKa;

* (hopmupoBanue y oOy4aronmxcs eIOCTHOrO MPEACTABICHHUS O MUPE U POJIU XU-
MHUHU B CO3JIaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA; YMEHUS OOBsiC-
HSATh OOBEKTHI M MPOLECCH OKPYXKAIOIIEeH EeWCTBUTEILHOCTH: MPUPOTHOM, COLMATb-
HOM, KyJTbTYpHOM, TEXHUYECKOU CPeibl, — UCIOJIb3Ysl 11l ’TOTO XUMHUYECKHUE 3HAHUS;

* pa3BUTHEC Y O0yUYaAIOIMMUXCS YMEHHUH pa3andath (akThl U OIICHKH, CPAaBHUBATH OTIe-
HOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C OTpe/e-
JIEHHOM CHUCTEMOM IEHHOCTEW, (pOpMYJIMPOBATh U OOOCHOBHIBATH COOCTBEHHYIO IMO3H-
IIUIO;

* MproOpeTeHrne 00YJIaIONTUMHUCS OTIBITa PA3HOOOPA3HON e TEILHOCTH, TIO3HAHUS
CaMOTIO3HAHUS; KITIOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAIHLHOE 3HAUCHHUE JIJISl pa3iiny-
HBIX BHUJIOB JIEATEIHLHOCTH (HABBIKOB PEIICHUS MPOOJieM, MPUHATUS PEIICHUH, MOUCKa,
aHanu3a U o0pabOTKU MH(OpPMALMU, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB H3MEpeE-
HUM, COTPYAHUYECTBA, 0€30MacHOr0 OOpaIlleHHs C BEIIECTBAMU B MOBCEIHEBHOM KU3-
HH).

OcBoeHue coepkanus yueOHON JUCHUTUIUHBI « XUMHUS», 00ECIIeUnBaET J0CTH-
KEHUE CTYJICHTAMH CJICAYIOIINX PE3yJIbTaTOB:
* IUYHOCMHbBIX:

- YyBCTBO TOPJIOCTH M YBAKEHUS K UCTOPUU U JOCTIKEHUSIM OTCUYECTBEHHON XUMHU-
YECKON HAayKH; XUMHUYECKH TPAMOTHOE MOBEICHNUE B MPOGECCHOHATBHON NESITEIHPHOCTH
1 B OBITY TIPH OOpAIIEHUN ¢ XUMHUYECKUMH BEIECTBAMH, MaTepHaIaMH | MPOIECCAMU;

—  TOTOBHOCTH K TMPOJIOJDKEHUIO O0Opa30BaHUS UM TOBBIIICHUS KBATU(DUKAIIMN W3-
OpaHHOM TpodeccnoHaIbHON ACATEILHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIM XUMHYEC-
CKMX KOMIICTCHIIUM B ATOM;

—  YMEHHE€ HCIOJb30BaTh JOCTHKEHUS COBPEMEHHOM XUMUYECKON HAYKH U XU-
MUYECKUX TEXHOJOTUMN JIJISl TOBBIIICHUS] COOCTBEHHOTO MHTEIJICKTYJIbHOTO Pa3BUTHUS B
BbIOpaHHOM TIPO(ecCUOHATBHOM eI TeTbHOCTH;

* MemanpeomMemHuix:

— WCIOJIb30BAHUE PA3JIMYHBIX BHJIOB MO3HABATEIHLHON NEATEILHOCTH M OCHOBHBIX
WHTEIICKTYaJIbHBIX orepaliuii (IoCTaHOBKH 3a1a4d, (POpMyTHpOBAHUS THITOTE3, aHAJH-
32 W CHHTE3a, CpPaBHEHHs, OOOOIIEHUS, CUCTEMATH3AIlMH, BBIABICHUS TMPUIUHHO-
CJICJICTBEHHBIX CBS3CH, MOKMCKA aHAJIOTOB, ()OPMYJIHPOBAHMS BBIBOJOB) IS PEIICHHMS
MOCTABJICHHOW 3ajlaud, MPUMCHCHHE OCHOBHBIX METOJOB IO3HaHUs (HAOJIOICHN,
HAY4YHOTO KCIICPUMEHTA) JIJIS U3YUCHHUsS Pa3IHUYHbIX CTOPOH XMMHYECKUX OOBEKTOB M
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIUMOCTh CTATKUBATHCS B MPOGECCHOHATb-
HOH cepe;

— WCIOJIb30BAHUE PA3TMYHBIX UCTOYHUKOB JJI MOTYYSHUSI XUMUYECKOW MHpOopMa-
MY, YMEHUE OIIEHUTh €€ JOCTOBEPHOCTh JUIsl JOCTHIKEHHUS XOPOIINX PEe3yJIhTaTOB B
npodecCuoHaNbHOM cdepe;



* npeOMemHbix:

—  chOpMHUPOBAHHOCTH MPEJCTABICHUN O MECTE XUMUU B COBPEMEHHOW HAy4HOMH
KapTUHE MHpPA; MIOHUMAHKUE POJIM XUMUU B (POPMHUPOBAHUU KPYro30pa U (HyHKIIMOHATb-
HOM TPaMOTHOCTH Y€JIOBEKA JIJI PELICHUS MPAKTUYECKUX 3a/1aY;

—  BJIQJICHHE OCHOBOMOJIAralOIIMMU XUMHUYECKUMH MOHATUAMH, TEOPUSIMU, 3aKO-
HaMH ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHUE XUMHUUYECKON TEPMHUHOJOTHEN U
CUMBOJIMKOM;

—  BJIaJICHHE OCHOBHBIMHM METOJIaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMBIMU B XHU-
MUU: HAOJIOJCHUEM, OMHCAaHUEM, U3MEPEHHEM, DKCIIEPUMEHTOM; YMEHHE 00padarhi-
BaTh, OOBSICHATH PE3yJIbTaThl MPOBEJACHHBIX OMBITOB U JI€JIaTh BBIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSATHh METO/Ibl TO3HAHUS TIPU PEIICHUU MPAKTUUYECKUX 3a/1a4;

—  chOpMHPOBAHHOCTh YMEHHUS JaBaTh KOJUYCCTBEHHBIC OICHKH W TIPOU3BOJIUTH
pacyeTsl 0 XUMHUUIECKUM (OPMYJIaM B YPaBHEHUSIM;

—  BJIQJICHHE MPaBWIAMHU TEXHUKH OE30MACHOCTU TMPHU HKCIOIb30BAHUU XUMHUE-
CKHUX BEIIECTB;

—  chOpMHUPOBAHHOCTH COOCTBEHHOW IMO3UIIMHU IO OTHOIIEHUIO K XMUMHYECKOU
uH(bOopMaINH, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

3amayamm Kypca sIBJISIIOTCSH:

—  (opMupoBaHHME 3HAHUM OCHOB XMMHUYECKOW HAYKH — BaKHEUINX (HakToB, MO-
HATHUI, XUMUYECKUX 3aKOHOB U TEOPUH, XUMUYECKOTO SI3bIKA;

—  pa3BUTHE YMEHHUI CPAaBHUBATh, BEIWICHITh B U3Y4a€MOM CYIIIECTBEHHOE, YCTa-
HABJIMBaTh MPUYUHHO-CIIEJICTBEHHYIO 3aBUCMMOCTh B M3y4acMOM MaTepualie; JeJaTh
JOCTYITHBIE 0000IIEHNs, CBSI3HO U JIOKA3aTeJIbHO M3JlaraTh Y4eOHbBIM MaTepua;

—  3HAKOMCTBO C IPUMEHEHUEM XUMHUYECKUX 3HAHUW Ha MPAKTUKE;

—  (dopMupoBaHue yMeHHI HaOMOAaTh, (UKCUPOBATH, OOBICHATH XUMUUYECKHUE
SIBJICHUS, IPOUCXOJIAIINE B IPUPO/IE, TabOpaTOPHH, B TOBCETHEBHOM KU3HH;

—  (opMupoBaHHE CHEIUATBHBIX HABBIKOB OOpaIlleHUs C BEIIECTBAMHU, BHITIOTHE-
HUSI HECJIOKHBIX OIBITOB C COOJIFOJICHUEM MPABUII TEXHUKU O€30MacHOCTH B J1ab0OpaTo-
pun;

—  PACKpBITHE POJM XMMUU B PEHICHUH TI00aIbHBIX MPOOJIEM, CTOSIIUX Tepe
YEJIOBEUECTBOM;

—  pacKpbITHE y OOYyYaromMXCs TYMAaHUCTHYECKUX YEpPT W BOCIHUTAHUE y HUX
AJIEMEHTOB 3KOJIOTHYECKOW U MH(DOPMATMOHHON KYJIbTYPHI;

—  pacKpbITHE JOCTYHHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKkTepa 1 BKiIajaa
XUMHUHU B HAYUYHYIO KAPTUHY MUPA;

—  YCBOGHHE 3HAHMA 00 OCHOBHBIX TOHSTHUSX U 3aKOHAX XWMHUU;, XHUMHYECKOU
CHUMBOJIUKE;

—  OBJIQJICHWE YMEHUSIMU HaOII0/IaTh XWMHUYECKHE SIBJICHUS, MPOBOJUTH MPO-
CTEUINNA XUMHYECKUM DKCIIEPUMEHT, TPOU3BOJUTh PAcCUCThl HA OCHOBE XMMHUYECKHX
(bopMyI1 BEIIECTB ¥ YpaBHEHUN PEaKIInii;

—  pa3BUTHE MO3HABATEIILHBIX HHTEPECOB U MHTEIUICKTYyaJIbHBIX CIIOCOOHOCTEH B
MPOIIECCE TIPOBEICHUS XUMHYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIHHOTO TPHOOPETEHUS
3HAHWI B COOTBETCTBUH C BOSHUKAIOIIUMHU KU3HEHHBIMH MMOTPEOHOCTSIAMH;
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—  BOCTHHUTaHWE OTHONICHHUS K XUMHH KaK K OJHOMY U3 (PyH/IaMEHTAJIbHBIX KOM-
MOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIEUeIOBEYECKON KYIbTYPHI;

—  NpUMEHEHHE MOJYYEHHBIX 3HAaHUU U YMEHU JIJ1s1 6€30MacHOro UCTOIb30BaHUs
BEIIECTB U MAaTEepPUAJIOB B OBITY, C/X, HA MPOU3BOJICTBE, PEIICHHS PAKTUYECKUX 3a]a4 B
MMOBCEIHEBHOM KU3HU.

TpeOoBaHus K pe3yjbTaTaM 0CBOCHHS Y4eOHOM TUCHMILIMHBI « XUMUSD)

OCHOBHBIE YMEHHUS, TPUOOPETAEMbIE NPU U3YUEHUU AUCLUIUIMHBI, 3aKIFOYAIOTCS B
a/IeKBaTHOW OLIEHKE pEe3y/bTAaTOB NMPO(PECCUOHANBHON JEATENBHOCTH U MPAKTUYECKOM
UCIOJIb30BaHUU 3HAHUM B 00JaCTH XMMHUYECKUX TEXHOJOTHH JUIsl CO3JaHUsI KOHKYPEH-
TOCIIOCOOHOM MPOMYKIMU. 3HAaHUS 00 OCHOBHBIX XMMHYECKMX 3aKOHAaX U Ipoleccax
HOCST (PyHJIaMEHTAJIbHON XapakTep, paCUIMpPSIIOT MUPOBO33PEHUE U MO3BOJISIIOT yCIIeIII-
HO OCBauBAaTh JIOCTH)KEHUSI COBPEMEHHOM HayKU U TEXHUKHU.

Tpebosanus xk pe3yrbmamam 0Cc60eHUs Y4eOHOU OUCYUNIUHBL TUYHOCHHBIM, BKITIO-
YalolUM TOTOBHOCTh U CIIOCOOHOCTh OOYYAIONIMXCSI K CAMOPA3BUTHUIO U JINYHOCTHOMY
CaMOONPEIEICHNI0, C(POPMUPOBAHHOCTh WX MOTHUBALIMUA K OOYUYEHHUIO U IIeJieHAIpaB-
JIEHHOM MO3HABATENbHON AESATENbHOCTH, CUCTEMbI 3HAYUMBIX COLIMAIIBHBIX U MEXKINY-
HOCTHBIX OTHOILIEHUM, LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, OTPaKAIOIIMX JIMYHOCTHBIE
U TPaXXIaHCKWE MO3ULUU B JEATEIBHOCTH, IPABOCO3HAHUE, 3KOJOTHUECKYIO KYJIbTYPY,
CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH JKU3HEHHBIE IJIaHbI, CIOCOOHOCTh K OCO3HAHMIO
POCCHUICKOM IpaXkTIaHCKOM UIIEHTHYHOCTH B MOJUKYJIBTYPHOM COLILYME;

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOEHHMSI Y4eOHOW JUCHHUILVIMHBI JOJKHBI OTpa-
KaTh:

1) ymeHHUE SICHO, JOTUYHO M TOYHO M3JIaraTh CBOM MBICIIH B YCTHOW W MHUCHbMCHHOMN
peuu, MOHUMATh CMBICI MIO3HABATEILHOM 3a/1auu, BRICTPAUBATh apTyMEHTAIUIO, TIPUBO-
JUTh MPUMEPHI U KOHTPIIPUMEPHI;

2) mpeaCcTaBICHUE O XUMUM KaK YaCTU MUPOBOW KYJIBTYPhl U O MECT€ XUMHUHU B CO-
BPEMEHHOM IIUBUJIU3AIIUY;

3) KpeaTUBHOCTh MBIIIJICHUS, MHUIIMATUBA, HAXOIUUBOCTb, AKTUBHOCTh IIPH pellie-
HUM XUMUYECKHUX 3a/aY;

4) yMeHHEe KOHTPOJIMPOBATH IIPOIIECC M Pe3yJIbTaT YUeOHOU JIeATeIbHOCTH,

5) cmocoOHOCTh K AMOIMOHAILHOMY BOCIPUITHIO XHMHUYECKHX OOBEKTOB, 3ajad,
PEILIEHNM, PACCYKICHUM;

6) HpaBCTBEHHOE CO3HAHME M IMOBEACHHE HAa OCHOBE YCBOCHHMS OOIIECUYCIOBEYECKUX
IICHHOCTECH;

7) TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpPa30BaHUIO,
Ha MPOTSKEHUM BCEH KU3HU; CO3HATEIbHOE OTHOIIEHHWE K HEmpepbhIBHOMY 00Opa3oBa-
HUIO KaK YCJIOBUIO YCIIEITHON MPOodeCCUOHATTLHON U OOIIECTBEHHOM JIeSITEIbHOCTH.

Tpebosanus k pe3yromamam 0C8OEHUs. YUEOHOU OUCYUNIUHBL MeMAnpeoMemHbIM,
BKJTFOYAIOIINM OCBOCHHBIC OOYUYaIOIIUMUCS MEXKMIPEIMETHBIC MOHATUS U YHUBEPCATh-
Hble yueOHbIe JEHCTBUS (pEryJsITUBHBIC, MTO3HABATEIbHbIC, KOMMYHUKATUBHBIE), CIIO-
COOHOCTh MX HCIIOJIb30BaHUs B MO3HABATEIBLHOM U COLMAIBHOM MPaKTUKE, CaMOCTOS-
TEJIBLHOCTh B TUIAHUPOBAHUU U OCYIIECTBICHUHM YYCOHOUM NEATEIbHOCTH U OpraHU3aliU
y4eOHOTO COTPYJAHHYECTBA C TEJaroraMud M CBEPCTHUKAMH, CIIOCOOHOCTH K MOCTPOE-
HUIO WHIUBUIYabHONW 00pa30BaTEbHONW TPACKTOPHWH, BIIaJICHWE HABBIKAMU Y4EOHO-
VCCIIEN0BATEIIBCKOM, TPOEKTHOW U COLIMAIIBHOM JIESITEIIbHOCTH;



MeTtanpeaMeTHble pe3yJIbTaThl OCBOCHUS Y4eOHON IMCUMILVIMHBI JOJIKHBI OT-
paxarhb:

1) yMeHHE CaMOCTOSITEIBHO ONPEACIATh eI JCATEIBHOCTA U COCTABISTH IUIAHBI
NEATEIIBHOCTH; CaMOCTOSITEIIbHO OCYLIECTBIIATh, KOHTPOJUPOBATH MU KOPPEKTUPOBATH
NEATEIbHOCTD; MCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JUISl TOCTHMIKEHHUS NOCTABIICH-
HBIX ILIeJIel M pealn3alliM IJIaHOB JESTEIbHOCTH; BBIOMPATh YCIICUIHbIE CTPAaTErnd B
Pa3INYHBIX CUTYalMIX;

2) yMEHHUE MPOAYKTHBHO OOIIATHCS M B3aUMOICHCTBOBATh B MPOIECCE COBMECTHON
JESTENIbHOCTH, YYUTHIBATh MO3ULUHU JPYTUX YYACTHUKOB JAESITEIBbHOCTU, 3PPEKTUBHO
pa3pelaTb KOHQJIUKTHI;

3) BrajicHHE HaBBIKAMH [TO3HABATEIILHOM, y4eOHO-UCCIIEIOBATEILCKOW U TIPOSKTHON
JeSITEIbHOCTH, HaBBIKAMHU pa3pellieHus: MpoosieM; crmocoOHOCTh U TOTOBHOCTh K CaMo-
CTOSITEIBHOMY IOMCKY METOJOB PELICHUS NMPAKTUYECKUX 3a7a4, IPUMEHEHUIO pPa3Iny-
HBIX METOJIOB IO3HAHU;

4) TOTOBHOCTH ¥  CIIOCOOHOCTH K  CAMOCTOSITENIbHOW  WH(OPMAIIMOHHO-
ITI03HABATEJIbHON JIEATEIIBHOCTH, BKIIFOYAasi YMEHHE OPUECHTHPOBATHCS B PA3IUYHBIX HC-
TOYHHMKAX MH(OpMaLUU, KPUTHUYECKH OLEHUBATh U MHTEPHPETUPOBATH MH(POPMALIHIO,
II0JIy4aEeMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

5) yMeHHUE UCTIONB30BaTh CPEICTBA HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEX-
HoJyoru#t (nanee — UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allu-
OHHBIX 33/1a4 ¢ COOJIOZEHHEM TPEOOBAHNUN SPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUT U~
€HbI, pecypcocOepexKeH sl, MPAaBOBBIX U 3TUYECKUX HOPM, HOpM HH(OpMaLIMOHHON Oe3-
OIIaCHOCTH;

6) yMEHHE CaMOCTOSITEIbHO OIICHWBATh W TMPHHUMATH PEIICHUS, OIPEICISIONINe
CTPATETHIO MOBENECHUS, C YUETOM IPakKJaHCKUX U HPABCTBEHHBIX LIEHHOCTEW;

7) BIIaZicHUE SI3BIKOBBIMHU CPEJCTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO M3J1arath
CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aJ€KBATHBIE SA3BIKOBBIE CPEACTBA;

8) BiiazicHUEe HAaBBIKAMH MTO3HABATEIBHON Pe(IESKCUN KaK 0CO3HAHHMS COBEPIIAEMBIX
JNEWCTBUI U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, TPAHULL CBOETO
3HaHUS U HE3HAHMS, HOBBIX [T03HABATEIIBHBIX 33/1a4 U CPEACTB UX JOCTHKEHUS.

Tpebosanus k pe3yromamam 0c8OeHUs: Y4eOHOU OUCYUNTUHBL NPEOMEMHBIM, BKIIIO-
YaroIIMM OCBOEHHBIE O0YYaIOUIMMUCS B XOJ€ M3yueHUs y4eOHOTo IMperMera yMEeHUs,
cnenuduueckue JUisi JaHHOW MpeIMeTHOW 00JacTH, BUIbI JEATEIbHOCTH MO MOJyve-
HUIO HOBOTO 3HaHUS B paMKax y4eOHOTo MpeaMeTa, ero npeoOpa3zoBaHUIO U MPUMEHe-
HUIO B Y4€OHBIX, yUeOHO-IIPOEKTHBIX U COLMAIBHO-TIPOEKTHBIX CUTYyalusiX, GOpMUPO-
BaHME HAy4YHOI'O THUIIA MBIIUICHMS, BIAJCHUE HAYYHOU TEPMHUHOJIOIMEH, KIIHOYEBBIMU
MMOHATHUSIMU, METOJAMH U IPUEMAMU.

IIpeameTHbie pe3y/bTaTbl OCBOCHHsI 0a30BOr0 Kypca Y4eOHOW AUCUHMILIMHBI
AOJIKHBI OTPAXKATh:

1) chopMHUPOBAHHOCTH MPEICTABICHHA O MECTE XMMHH B COBPEMCHHOM Hay4YHOU
KapTUHE MHpPA; MOHUMAHKUE POJIM XUMUU B (POPMHUPOBAHUU KPYro30pa U (HyHKIIMOHATb-
HOM TPaMOTHOCTH Y€JIOBEKA I PEIICHUS IPAKTUYECKUX 3a/1a4;

2) BIIaJICHHE OCHOBOIOJIATAIONIMMU XUMHYCCKUMHU TTOHITUSMH, TCOPUSMH, 3aKOHA-
MH M 3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BAHUE XUMHUYECKOM TEPMHUHOJIOTMEH WU
CHUMBOJIMKOM;



3) BiajJieHWE OCHOBHBIMH METOJAMH HAyYHOTO IO3HAHWS, UCIOJIb3YEeMBIMH B XH-
MUU: HAOJIIOJEHUE, ONMCAHNEe, U3MEPECHHE, IKCIIEPUMEHT; yMEHUE 00pabaTriBaTh, 00h-
SCHSThH PE3yJbTaThl MPOBEACHHBIX OMBITOB U JIeNIaTh BBIBOJbI; TOTOBHOCTh M CIIOCOO-
HOCTb MPUMEHSITh METO/IbI IO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

4) chopMHUPOBAHHOCTh YMEHUS JIaBaTh KOJMYCCTBEHHBIC OIICHKH U MPOBOJIUTH Pac-
YEThI 110 XUMUYECKUM (OPMYJIaM U YPABHEHUSIM;

5) BnajeHue NpaBUIAMU TEXHUKH 0€30MaCHOCTHU MPH MCIIOJIb30BAHIMH XUMHUYUECKHX
BEIIECTB,;

6) chopMUPOBAaHHOCTh COOCTBEHHOM IMO3MIIMU MO OTHOIICHHIO K XMMHUYECKOW HH-
dbopmanmu, moTy4aeMoil U3 pa3HbIX HCTOYHUKOB.

1.4. Kosm4yecTBO 4acoB HA OCBOeHHE padoyeid MporpaMMbl y4eOHOW JUCHU-
IUIMHBI

s mpodeccuit cpenHero mpodeCcCHOHATBLHOTO 00pa30BaHMs TEXHHYECKOTO
npoduias MakcuMaibHas ydeOHas Harpy3ka oOyudaromierocst cocrapisieT 117 dgaca, B
TOM YHCJIE:

oOs13aTeNbHAS ayTUTOPHAS yueOHast Harpy3ka ooydaromierocst — /8 4acos;
camocTosATeNbHas paboTa obydJarorerocs — 39 4acos.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCITUILINHBI
2.1. O0beM yueOHOM TMCHUILUIMHBI M BUAbI Y4eOHOH padoThI

Buo yueonoit pabomowi Konuuecmeo uacoes
MakcumasibHasi yueOHasi Harpy3ka (Bcero) 117
O0si3aTesibHAsi ayIMTOPHAsA y4eOHasi HArpy3- 78
Ka (Bcero)

B TOM YHCJIC:
Ja00paTopHbIe PaOOTHI 18
MPAKTUYECKHUE 3aHATUS 18
KOHTPOJIbHBIE PAOOTHI 2
CamocrosiTeibHasi padora o0y4yaruierocs 39
(Bcero)
B TOM YHCJIC:
BBITIOJIHEHHUE WHIMBUIYAIBHOTO MPOEKTA 10
CO37]aHNE MYJIbTUMEIUNUHBIX MPE3CHTAIINH 8
MOJITOTOBKA COOOIIIEHUM 8
MOJITOTOBKA pedepaTon 6
JIOMallHss paboTa 7
Ilpomesxcymounasn ammecmauyus 8 popme
ouppepenyuposarnHoco 3auvema
2.2. Coaepxkanue y4eOHOM IMCHUIIHHBI « XUMMD)
BBenenue

Hayunble MeTOabl 1MO3HAHUS BEIIECTB U XMMHUYECKUX sBJIEHUH. Poiib skcniepumeHTa U
TEOPUH B XUMHUH. MOJIETMPOBaHNE XUMUUYECKUX MPOLECCOB. 3HAUYEHUE XUMHUH TIPU OCBOCHUU
cnenuansHocTedt CI1O TexHudeckoro npoduss npopeccuoHaIbHOTO 00pa30BaHUs.

1. OOmrast 1 HEOpraHUYECKass XUMUS

1.1. OchosHbie noHAMUA U 3AKOHbL XUMUU

OcHoBHblIe nOHATHS XuMuH. BemectBo. ATom. Monekyna. XuMUYECKHil 3eMEeHT. AJl-
notponust. [IpocTeie u cioxHbIe BemecTBa. KauecTBEHHbIN U KOJTMYECTBEHHBIN COCTaB

BEIIECTB. XUMHUYECKHE 3HAKU U (opmMysbl. OTHOCUTEIBHBIE aTOMHAsI U MOJEKYJIsIpHAs
Maccel. KonnyecTBo BeniecTna.

OcHoBHbIE 32aK0HBI XUMHHU. CTEXUOMETPHUsI. 3aKOH COXPAHEHUSI MacChl BEILIECTB. 3aKOH

MOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYphI. 3aKOH ABOraapo W Ciel-
CTBUS U3 HETO.

PacueTHbIe 3a1aun HA HAXO0XKAEHUE OTHOCUTEIBHON MOJIEKYJISIPHOM MacChl, OIIPEICIICHUE

MacCOBOM JIOJIM XUMUUYECKUX JIEMEHTOB B CIIOKHOM BEILIECTBE.

Jemoncmpayuu

Mopenu aTOMOB XUMHUUYECKUX 3JIEMEHTOB.

Mogenu MOJEKYJd MPOCTBIX M CIOXKHBIX BelecTB (mmapoctepkHeBbie U CTroapTa—
bpurneoa).

Komnnekuust mpocThIX U CIOKHBIX BEIIECTB.

Hexotopsie BemiecTBa KOIU4eCTBOM | MOJIb.

Mogenb MoJIIpHOTO 00beMa Tra3oB.



Annorporus ¢pocdopa, KHCTIOpPOo/1a, 0JI0BA.

Ilpogpunvnvie u npogheccuonanvho 3HavuMble I1EMEHMbL COOEPHCAHUA. ATITIOTPOITHBIE
MoauduKaIuu yriaeposa (anmas, rpadur), Kucaopoza (KUCIOpo, 030H), 0JIOBa (Cepoe H

6enoe omoBo). [ToHsATHE 0 XUMHYECKOI TEXHOIOTHH, OMOTEXHOJIOTUN M HAHOTEXHOJIOTHH.

1.2. Ilepuoouueckuu 3axon u Ilepuoouyeckas cucmema XuMu4ecKux

anemenmos /]. . Menoeneesa u cmpoenue amoma

IHepuonuueckmii 3axkon . U. MenneneeBa. Otkpsoitue [{. 1. Menneneesim [lepronu-
yeckoro 3akoHa. [lepuoanueckuii 3akoH B popmynuposke 1. V1. Mennaeneena.

[leproauueckas Tabauna XUMUYECKUX 3JIEMEHTOB — rpauiyeckoe 0ToOpakeHHUe Nnepu-
onuyeckoro 3akoHa. CTpyKTypa MEepHOIUYECKO TaONHIbl: MEpUOAbl (Masible U OOJBIINE),
TpYIIIbI (TJIaBHASI ¥ TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckui 3axon /l. U. Menoeneeea. ATom — ClIOXKHasl 4ya-
ctuna. Anpo (IpOTOHBI U HEUTPOHBI) U AEKTpOoHHAsT oOojouka. M3oromel. CTpoeHue 3Jiek-
TPOHHBIX O0O0JIOYEK ATOMOB 3JEMEHTOB MaJlbIX NEpUoAOB. OCOOEHHOCTH CTPOEHHUS HIIEK-
TPOHHBIX 00OJIOUEK aTOMOB AJIIEMEHTOB OOJIBIIUX MEPUOIOB (MEPEXOAHBIX 3NIeMeHTOB). [lo-
HiTHE 00 OpOMTANIsAX. S-, p- U O-opOuTanu. DICKTPOHHBIC KOH(PUTYPALMU aTOMOB XHMHYE-
CKHX 3JIEMEHTOB.

CoBpemennas gopmynupoka Ilepuoanueckoro 3akona. 3Hauenue Ilepuoanueckoro 3a-
koHa u [leproanueckoil cucteMbl XumMuueckux 3aeMeHToB 1. Y. MenzaeneeBa st pa3BUTHS
HayK{ U MIOHUMAaHUSI XUMUYECKON KapTUHBI MUPA.

Hemoncmpayuu

Paznuunsie popmel [lepuoanueckoit cucreMbl xumuueckux snemeHToB J. . Mennenee-
BA.

JuHamudeckue TaOIuIbl Juist MojeupoBaHus [lepuoanueckol CUCTEMBI.

DnexTpu3anus Tel U UX B3aUMOJCHCTBHE.

JlabopamopHhutit onvim

MonenupoBanue noctpoeHus [lepuoandeckoii TaGIUIBI XUMUYECKUX IIIEMEHTOB.

Ilpoghunvuvie u npohpeccuonanvno 3HaYUMbIE ITEMEHMBL COOEPHCAHUSL.

PaguoaktuBHOCTh. Mcnonb3oBaHue pagMOAaKTHUBHBIX M30TONOB B TEXHUYECKUX LENSX.
PeHTreHoBCKOE M3IIydeHHE U €r0 UCIOJb30BAHME B TEXHUKE M MeaulMHEe. MojenupoBaHue
KaK METOJ] IPOTHO3UPOBAHUSI CUTYallUM Ha MPOU3BOJICTBE.

1.3. Cmpoenue sewecmsa

HNonnas xumuveckasi cBsi3b. KaTnoHsl, nX 00pa3oBaHUE U3 aTOMOB B pe3yJbTaTe Mpo-
1ecca OKHMcleHusl. AHHOHBI, UX 00pa30BaHME U3 aTOMOB B Pe3yJbTaTe MpOIecca BOCCTAHOB-
neHus. loHHas cBsI3b Kak CBSA3b MEX]ly KATHOHAMH M aHHOHAMHU 3a CYET 3JIEKTPOCTaTUYECKO-
ro nputsokeHus. Knaccudukanus MOHOB: 1O COCTaBy, 3HAKy 3apsijia, HAIUYUIO THAPATHOU
o0osiouku. MloHHbIe KpucTauTMueckue pemerki. CBOMCTBa BEIIECTB ¢ MOHHBIM THIIOM KpH-
CTAJUINYECKOU PELIETKH.

KoBajienTHas xumuyeckasi cBsi3b. MexaHu3M 00pa3oBaHUs KOBaJIEHTHOW cBA3U (00-
MEHHBI U JOHOPHO-aKLENTOPHBIN). DNeKTpOoOTpULATENbHOCTh. KOBalleHTHBIE TOJISIpHAs U
HENOoJIsApHAas CBA3U. KpaTHOCTh KOBAJIEHTHOM CBA3U. MOJEKYIISIpHBIE U ATOMHBIE KPUCTAILIU-
yeckue peuieTku. CBOICTBa BEIIECTB C MOJIEKYJISIPHBIMU U ATOMHBIMH KpPUCTAJNIMYECKUMU
pelieTkamu.

Meta/uindeckasi CBA3b. MeTaJlinyeckasi KpUCTaUIMUYecKas peleTka U MeTainueckas
XUMHUYECKast CBA3b. Dusznueckne CBOMCTBA METAIUIOB.

ArperaTHble COCTOSIHUSI BellleCTB M BOJAOPOAHAs cBsI3b. TBep/oe, )KUIKOE U ra3000-
pa3Hoe cocTosiHus BemlecTB. [lepexos BemiecTBa U3 OJHOTO arperaTHOrO COCTOSIHUA B ApY-
roe. BonoponHas cBs3b.
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Yucrele BemecTBa U cmecH. [loHarre o cMecu BellecTB. | OMOreHHbIE U T€TEPOTeHHbIE
cmecu. CocraB cMmeceil: oObeMHasi 1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MaccoBasi J0JIs
IIPUMECEN.

JucnepcHsblie cucrembl. [lonsTue o nucnepcHoit cucreme. JlucnepcHas ¢gasa u gucnep-
cuoHHas cpena. Knaccuduxanus nucnepcHsix cucteM. [IoHATHE O KOJIJIOUIHBIX CUCTEMAX.

Hemoncmpayuu

Mopenb KpUCTaNINYeCKOW PEeIETKH XJI0pUIa HaTPUsl.

OO6pa3iibl MUHEPAIOB C HOHHOW KPUCTAINTMYECKON PEIIETKOM: KaJIbIIUTa, rajauTa.

Mopenu KpUCTAIUNTMYECKUX PELIETOK «CyXOro Jpaa» (Wiu hoxaa), anMasa, rpadura (uiu
KBapIia).

[Tpubopsl HA KUJIKUX KpUCTAILIIAX.

OO0pa3ipl pa3NUYHbIX JUCIEPCHBIX CHCTEM: IMYJILCUH, CYCIIEH3UH, a’dpo3osieil, reneil u
30JIEH.

Koarymsmusi.

Cunepesuc.

Oddext Tunnans.

Jlabopamopnusie onvimoi

[IpuroroBneHnue cycreH3uu kapOoHaTa Kaabliusl B BOJE.

[TonyyeHne sMynbCUU MOTOPHOI'O Maciia.

O3HakoMJIEHHE CO CBOMCTBAMM JIUCTIEPCHBIX CUCTEM.

IIpoghunvuvie u npoghpeccuonanvno 3HayUMble ITEMEHMBL COOEPHCAHUSL.

[TonspHocTh cBsi3M M NonsApHOCTh MOJeKyibsl. Konnmencamus. Texydects. Bo3sroska.
Kpucramnuzanus. Cybnumarus u gecyonumarusi. AHOManuu (U3MYECKUX CBOWCTB BO/IBI.
Kunkue kpucramibl. MuHepanbl U TOPHBIE MOPOJLI KaK INPUPOIHBIE CMECU. DMYJIbCUH U
cycrneH3uu. 30U (B TOM 4Hciie aspo3onu) u renu. Koarymsiuus. Cunepesuc.

1.4. Booa. Pacmeopui. dnexmpoiumudeckas Ouccoyuayus

Bona. PacTrBopsbl. PacTBopenmne. Bona kak pactBoputenb. PacTBOPUMOCTH BELIECTB.
HacelleHHble, HEHACHIIEHHbIE, NEPECHIIIEHHBIE PAaCTBOPhL. 3aBUCHUMOCTh PAaCTBOPUMOCTHU
ra3oB, >KHJKOCTEH M TBEPJIBIX BEIIECTB OT Pa3audHbIX (hakTOpoB. MaccoBasi A0Js pacTBO-
PEHHOTO BEILEeCTBA.

DJIEKTPOJIMTHYECKAS TUCCOUMALNMSA. DICKTPOIUTHl U HEIJEKTPOUTHI. DIEKTPOIUTHYE-
CKasl [uccouuanusi. MexaHu3Mbl JIEKTPOJUTUUECKOW JUCCOLMALUM JIJISl BEIECTB C pa3iny-
HBIMU TUIAaMU XMMHUYECKOU CBSI3U. | 'MapaTUpOBaHHBIE U HE TMAPATUPOBAaHHbIE HOHBI. CTe-
ME€Hb ANEKTPOIUTHUECKON auccounanuu. CuiibHbIE U cinalble 37eKTpoanuThl. OCHOBHbBIE MO-
JIO’KEHUS TEOPUHU BJIIEKTPOIUTHUECKON ucconuanuu. Kuciaorel, OCHOBAaHUS U COJIA Kak dJEK-
TPOJIUTHI.

Hemoncmpayuu

PacTtBOprMOCTb BEIIECTB B BOJE.

CobupaHnue ra30B METOJIOM BBITECHEHUS BO/IBI.

PacTBOpeHue B BOJie CEpHOM KUCIIOTHI U COJIEM aMMOHMSI.

OO6pa3iibl KPUCTATUIOTHAPATOB.

N3roroBneHue rurncoBoil NOBA3KH.

HcnbiTanne pacTBOPOB AJIEKTPOIUTOB U HE SJIEKTPOJIMTOB HA MPEAMET IUCCOIHAIIH.

3aBUCUMOCTb CTEMEHU DIICKTPOJUTUUYECKOW AMCCOIMALMU YKCYCHOM KHCIIOTHI OT pas-
OaBIEHHS pacTBOpA.

JIBW>KEHHE OKpAIlIEHHBIX HOHOB B DJICKTPHUUECKOM TIOJIC.

[IpurotoBneHue KeCTKOW BOJIBI M YCTPAHEHHE €€ JKECTKOCTH.

HNonwntsl.

OO0pa3ipl MUHEPATBHBIX BOJ PA3TMYHOTO Ha3HAYCHUSI.

Ilpakmuueckoe 3anamue
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[IpuroroBnenue pacTBopa 3aJaHHONM KOHLUEHTPALUH.

Ilpogunvnsie u npogheccuonanvHo 3HauUMbLE ITEMEHMBL COOEPIHCAHUSL.

PactBopenue kak ¢pusznko-xuMudeckuit mpouecc. TemnoBsie 3 PEeKTh IPU paCTBOPEHUH.

Kpucrannoruaparsl. Pemenne 3agady Ha MacCoBYIO JOJIKO PAacCTBOPEHHOI'O BEIIECTBA.
[IpuMeHenue BOAbl B TEXHUYECKUX LIEAX. JKeCcTKOCTh BOJBI M CIIOCOOBI €€ ycTpaHeHus. Mu-
HEpaJIbHbIE BOJIBI.

1.5. Knaccugurayus neopearnuueckux coeOuHeHUll 1 ux ceoucmaa

Kucaotbsl 1 ux cBoiictBa. KHcIoThl Kak 3J€KTPOJIUTHL, UX KiIacCUPUKALUSA N0 pa3iand-
HBIM IpU3HaKaM. XUMHUYECKHE CBOWCTBA KHCJIOT B CBETE TEOPUU SIIEKTPOJIUTHUYECKON JHC-
counanuu. OcoOEHHOCTH B3aMMOJICHCTBUS KOHIICHTPUPOBAHHON CEPHON M a30THOM KUCIIOT ¢
meTamaMu. OCHOBHBIE CITOCOOBI MOJTYYESHHS KUCITIOTHI.

OcHoBanus u ux cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KIAcCU(pUKALMS MO pa3-
JINYHBIM MPHU3HAKAM. XMUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUHU IICKTPOIUTUUECKON
nucconuanuu. Pasnoxkenre HepacTBOPUMBIX B BOJie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOITY-
YEHUsI OCHOBAHUM.

Coam n ux cBoiictBa. Conu Kak 3eKTpojuTbl. Conu cpeaHue, KUCIble U OCHOBHBIE.
XHUMHYECKHE CBOMCTBA COJIEH B CBETE TEOPHH AJIEKTPOIUTHUECKON Auccounanuu. Crocoosl
IOJIy4eHus coiell. ' naponns coen.

Oxcuabl U ux cpoiictBa. Coneobpasymoire u Heconeoopasyromue okcuibl. OCHOBHBIE,
aM(pOTepHbIE U KUCIOTHBIE OKCHUJIBI. 3aBUCUMOCTh XapaKTepa OKCHIA OT CTEIIEHU OKUCIICHUS
o0pa3yromiero ero Meranina. XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne oKkCumoB.

Hemoncmpayuu

B3anmopeiicTBue a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METaJUIIaMH.

I'openne pochopa u pacTBOpeHre IPOyKTa TOPEHUS B BOJIE.

[Tonyuenue u cBoiicTBa aMm(pOTEPHOTO THIPOKCUIA.

Heob6patumsiii rugponn3 kapouaa Kaablus.

OOpaTuMBIil THAPOINU3 COJNEH pa3IUYHOTO THUIIA.

Jlabopamopnuie onvimai

HcnpiTanue pacTBOPOB KUCIOT HHANKATOPAMMU.

B3aumopelicTBue MeTaioB ¢ KUCJIOTAMMU.

B3aumopeiicTBue KMCIOT ¢ OKCHJIaMU METaJIJIOB.

B3anmopencTBue KUCIOT C OCHOBAHUSIMH.

B3anmopencTBue KUCIOT C COJISIMU.

HcnbiTaHnne pacTBOPOB 1IEI0YEN MHIUKATOPAMH.

B3anmopelicTBue 1menodeit ¢ CoasIMH.

PaznoxeHne HEpaCTBOPHUMBIX OCHOBAHUM.

B3aumopeiicTBue conel ¢ MeTauIaMu.

B3aumopeiictBue conei apyr ¢ Ipyrom.

I'upponus coneit pa3nu4HOroO TUIA.

Ilpoghunvuvie u npogheccuonanvno 3Havumole I1eMeHmMbl COOEPHCAHUA.

[IpaBuna pa3baBieHusi cepHON KUCIOTHI. Mcmonb30BaHre CEPHON KUCIOTHI B TPOMBIIII-
JIEHHOCTH.

Enkue mienouu, ux HMCHoib30BaHWE B MPOMBINUICHHOCTH. [alieHass ¥ HeraiieHas W3-
BECTh, X IPUMEHEHHUE B CTPOUTENbCTBE. [ Uric 1 anebacTp, TUTICOBaHUE.

ITonsatue o pH pactBopa. KuciorHas, meno4dHas, HeUTpaabHas cpesia pacTBOPOB.

1.6. Xumuuecrkue peaxyuu

Knaccupukanus xummnyeckux peakumid. Peakiiuu coenrHeHus!, pa3ioKeHus, 3aMellie-
Hus1, ooMeHa. Kartanurnueckue peakuuu. OO0paTuMble 1 HEOOpAaTUMBIE PEAKITHH.

['oMoreHHblE U TeTEpPOre€HHbIE pPeaklHH. JK3OTEPMUUYECKUE U IHAOTEPMUUYECKHUE peak-
1.
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TemnoBoit 3pPexT XuMuIecknx peakuuii. TepMOXUMHUYECKUE YPaBHEHUS.

OxkuCINTEeNIbHO-BOCCTAHOBUTEIbHBIE peakuuu. CteneHb OKUcieHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKUCTIEHUE. MeTo/] JIeKTpOHHOTO OanaHca Ui COCTaB-
JICHUS] YPaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.

CxopocTh xuMHYecKkHX peakumii. [IoHsATHE O CKOPOCTH XMMHUYECKHUX peakuui. 3aBU-
CUMOCTb CKOPOCTH XMMHUYECKHX PEaKIMii OT pa3iuyHbIX (JaKTOPOB: MPHUPOABI PEarupyromnmx
BEILECTB, UX KOHUEHTPALNU, TEMIIEPATYpPbl, IOBEPXHOCTH CONPUKOCHOBEHHUS M HCIOJIb30Ba-
HUs KaTaJau3aToOpOB.

O0paTuMocTh XMMHYECKHX peakuuii. OOpaTMble 1 HEOOpATUMBIE peaKIMH. XUMHYE-
CKOE paBHOBECHE U CIIOCOOBI €ro CMEIICHHUS.

Hemoncmpayuu

[Tpumepbl HEOOPATUMBIX peaKIMii, UAYIUX ¢ 00pa30BaHUEM OCaJiKa, ra3a Wi BOJBI.

3aBUCUMOCTb CKOPOCTH PEAKLIUHU OT MPUPOAbl PEATUPYIOLIUX BEIIECTB.

B3aumoseiicTBie pacTBOPOB CEPHON KUCIOTHI C pacTBOpaMU THOCYNIb(haTa HaTpus pas-
JMYHOM KOHIEHTPAIMU U TEMIIEPATYypPHI.

Mopenb KUIAIIETO CIIOS.

3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaKIMK OT MPUCYTCTBUS KaTalu3aTopa Ha MpuMe-
pe pa3iIoKeHMs NEPOKCUIA BOAOPOIA C TIOMOUIBIO TUOKCHIA MAPTaHLa U KaTanas3bl.

Mogenb 3nekTponusepa.

Mogenb 31eKTpOIN3HON BaHHBI JJIS1 TOJTYYEHUS allFOMUHUSL.

Mopenb KOJIOHHBI CUHTE3a aMMUaKa.

Jlabopamopnusie onvimui

Peakuus 3amenieHus Meiu *eae30M B pacTBOPE MEJHOTO KyIopoca.

Peakuuu, naymue ¢ o0pazoBaHUEM OCajIKa, Ta3a WA BOIbIL.

3aBUCUMOCTb CKOPOCTH B3aUMOJEUCTBUS COJSTHOM KHCJIOTHI C METAJUIAMHU OT MX MPUPO-
TTBL.

3aBUCUMOCTh CKOPOCTH B3aUMOJCICTBUSA LIMHKA C COJIIHOM KHUCIJIOTOM OT €€ KOHILEHTpa-
LUH.

3aBUCUMOCTh CKOPOCTU B3aumojieicTBusa okcuaa meau (II) ¢ cepHoit kuciaoroit ot TeM-
nepaTyphl.

Ilpoghunvuvie u npogheccuonanvno 3Havumvle I1eMeHmMbl COOEPHCAHUA.

[Tonsite 06 snekTponn3e. DNEKTPOIN3 PACIUIABOB. DJIEKTPOIU3 PACTBOPOB. DIIEKTPOIIH-
TAYECKOE IOJIyyeHue antoMuHMs. [IpakTuyeckoe nmpuMeHeHHe diaeKTponusa. | 'anbBaHoOILIA-
ctuka. ['anpBanocrerus. PagunupoBanue BETHBIX METAIIIOB.

Karamms. 'oMorennele u rereporeHHsle Karanusatopsl. [Ipomortopsl. Karanmntnueckue
sanbl. Uaru6utopsl. [Ipon3BoicTBO aMMuaka: ChIpbe, anmnaparypa, HayqHbIe TIPUHIIATIBI

1.7. Memannwt u Hememanivi

Mertaniabl. OcOOEHHOCTH CTPOCHUSI aTOMOB M KpucTaioB. Puznueckue CBOIlCTBa Me-
tajuoB. Kimaccudukanus MeTaaioB o pa3auyHbIM MIpU3HAKaM. XUMHUYECKHUE CBOMCTBA

METaJUIOB. DIEKTPOXUMHUUECKUN PSJl HAIPSKEHUN METAIII0B. MeTamioTepmust.

OO6ume croco6s! nonydeHus MetansioB. [lonarue o meramnyprun. [lupomeramtyprus,
TUAPOMETAIUTYPIHUs U JJIEKTpOMeTaILTyprus. CIuiaBbl YEpHBIE U [IBETHBIE.

Hemerannbl. OcoOeHHOCTH CTpoeHHUsl aToMoB. HemeTaisl — mpocThle BeliecTBa. 3a-
BUCHMOCTbH CBOMCTB rajJOr€HOB OT MX IOJIO)KEHMsSI B IEpUOANYECKOM cucTeMme. OKHCIUTENb-
HbI€ U BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETAJIOB B 3aBUCUMOCTH OT UX IOJIOXKEHUS B PALY
AIEKTPOOTPULIATEIBHOCTH.

Jemoncmpayuu

Konnexusa MeTauios.

B3aumojeiicTBie MeTaIOB ¢ HEMeTaJIaMU (KeJe3a, IMHKA U aIlFOMUHHUS C CEPOH,

ITIOMUHUS C HOZOM, CYpbMBI C XJIOPOM, FTOPEHUE JKele3a B XJI0pe).
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I'openne meramnos.

AJIFOMUHOTEPMHUS.

Komnekuus nemeramnos. ['openue HemertamioB (cepbl, (ochopa, yris). BoirecHenue
MEHee aKTUBHBIX TAJIOT€HOB U3 PACTBOPOB UX COJIeH 00Jiee aKTUBHBIMU TAJIOTCHAMH.

Moaens NpOMBINIIIEHHOW YCTAHOBKH ISl IPOU3BOJICTBA CEPHOM KUCIOTHI. Moaens neun

s 00xura u3BecTHsKa. Kolekuuu npoayKIuil CUIMKaTHON MPOMBIIIIEHHOCTH (CTEK-
na, papdopa, pasHca, IEMEHTa Pa3JIMYHBIX MapOK H JIp.).

Jlabopamopnusie onvimoi

3aKajika ¥ OTIYCK CTaJIH.

O3HaKOMJIEHUE CO CTPYKTYpPaMH Ceporo u 0eoro yyryHa.

Pacno3naBanue pyn xenesa.

Ilpakmuueckue 3anamus

[Tonyuenue, cobupanue u pacrno3HaBaHHUE ra30B.

Pemenue skcniepuMeHTaIbHbBIX 3a/1a4.

Ilpogunvnsie u npogheccuonanvHo 3HauuMble ITEMEHMBL COOCPHCAHUAL.

Koppo3ust MeTaiioB: XumMudeckas ¥ 3JI€KTPOXUMHUYECKasl. 3aBUCUMOCTb CKOPOCTH KOP-
pO3UU OT YCIIOBUM OKpYykaromied cpennl. Kiaccudukaius koppo3ur METauioB MO pa3iiny-
HBbIM npu3HakaMm. CrocoOs! 3alUThl METAUIOB OT KOppo3uH. [Ipon3BOICTBO UyryHa U CTaju.
[Tonyyenue HeMeTaIIOB (PPAKIIMOHHOW MEPETOHKON KUKOTO BO3AyXa U AJIEKTPOIU30M pac-
TBOPOB WJIM PACILIABOB AIEKTPOJUTOB. CHIIMKAaTHAs MPOMBIIUIEHHOCTh. [Ipon3BoacTBo cep-
HOW KUCJIOTBI.

2. Opranuyeckas XuMus

2.1. OcHoéHble NOHAMUS OP2AHUYECKOU XUMUU U MeopUs CMPOEHUs OP2AHUYECKUX CO-
eOuHeHull

IIpeameT oprannyeckoi xumum. [IpupoaHbie, UCKYCCTBEHHBIE U CHHTETUYECKHE Opra-
HHU4YECKHE BemecTBa. CpaBHEHUE OPTaHUYECKUX BEILIECTB C HEOPraHUYECKUMU. BaJIeHTHOCTB.
XHUMHUUYECKOE CTPOCHUE KaK MOPSIOK COETUHEHUSI aTOMOB B MOJIEKYJIbI 110 BaJIECHTHOCTH.

Teopusi crpoeHuss opranudeckux coequHeHuit A. M. bytiepoBa. OCHOBHBIE 10JIO-
KEHUS TEOPUU XUMHUUYECKOro cTpoeHus. M3zomepus u uzomepbl. Xumudeckue (GopMyiabl U
MOJIETIK MOJIEKYJI B OPTaHUYE€CKOW XUMUHU.

Kaaccudpukanus opranmvyeckux BemiecTB. Kiaccudukanusi BEmecTB Mo CTPOSHHUIO
YIIEPOAHOTO CKeNeTa U HAMHUKIO (DYHKIMOHANBHBIX rpynm. ['omonoru u romonorus. Hava-
na HomeHkiatypsl [UPAC.

Kaaccudpukanus peakuuii B oprannyeckoil xumum. Peakiuu npucoenuuenus (ruf-
pUpOBaHUs, TAJTOTEHUPOBAHUS, THIPOTATIOTEHUPOBAHMSI, TUIpaTallu). Peakiuu oTiierieHus
(merugpupoBaHusi, AETHAPOTATIOT€HUPOBaHUS, Aerujaparauuu). Peakuuu 3amenieHusi. Peak-
LU U30MEPU3ALIUH.

Hemoncmpayuu

Moaenu MOJEKyJ1 TOMOJIOTOB M H30MEPOB OPTaHHUYECKUX COCTMHEHUM.

KauecTBeHHOEe 0OHapyx)eHHE yriiepojia, BOJIOPOJa U XJIOpPA B MOJEKYJaX OPTraHUYECKUX
COCIMHECHUM.

Jlabopamopnwiit onvim

N3rotoBnenue Moienieil MoKyl OpraHM4eCKUX BEIIECTB.

Ilpogpunvuvie u npogheccuonanvho 3nauumple I1eMeHMbL COOEPHCAHUA.

[Tonstue o cybcrpare u peareHte. Peakiuu OKHCIIGHUSI U BOCCTAaHOBIICHUS OpraHUYE-
ckux BemiecTB. CpaBHeHHUE KJIacCH(PUKAIIMU COSAMHEHUN U KacCU(UKAIIMN PEaKIil B HEOP-
TaHUYECKON U OPraHu4YeCKON XMMUU.

2.2. Y2ne6000pooul u ux npupoousie uCmo4HUKU
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AJIkaHbl. AJIKaHbl: TOMOJIOTUYECKUH Psijl, U30MEPHUSI U HOMEHKJIATypa aJIKaHOB. XHUMH-
YecKue CBOMCTBA alIkaHOB (METaHa, STaHa): TOPEHUE, 3aMEIEHUE, Pa3NIOKEeHUE, AETUIPUPO-
BaHue. [I[puMeHeHne anKkaHoB Ha OCHOBE CBOKCTB.

AJIKeHBbI. DTUJIEH, €ro NoJyYyeHue (JeruIpupoBaHUEM 3TaHa, JENOIUMEPU3ALUEN TOJIH-
sTHIIeHa). ['oMosiornueckuii psji, n30Mepusi, HOMEHKJIATypa alKeHOB. XMMUYECKHE CBOMCTBA
STHJICHA: TOPEHUE, KaUeCTBEHHbIE peakiuu (oOeciiBedynBaHuEe OPOMHON BOABI U

pacTBopa nepMaHraHarta Kajius), TuapaTaius, noiumepusanus. [I[pumenenue sTuineHa Ha
OCHOBE CBOMCTB.

Juensbl U Kayuyyku. [loHsATHE 0 TMEHAX KaK YIJIIEBOJAOPOAAX C IABYMs JIBOWHBIMM CBS3S-
mu. ConpspKkeHHbIe THEeHbl. XUMUYECKUE CBOMCTBa OyTaaueHa-1,3 u u3omnpeHa: obeciBedn-
BaHUE OPOMHOI BOJBI U MONMMMepHU3alus B Kaydyyku. HaTypanbHblil U CHHTETUYECKUE Kaydy-
Ku. Pe3una.

AJkuHBI. AnetuieH. XUMUYECKHE CBOMCTBA aleTUIeHAa: TOpeHue, oO0eclBeUMBaHUE
OpOMHOM BO/IbI, TPUCOCAMHEHUHN XJIOPOBOAOPOAA U ruaparanus. [I[pumMenenue aneruineHa Ha
OCHOBE CBOMCTB. MexKilaccoBasi ©30MEpUs C aJKaIUCHAMMU.

Apenbl. ben3on. Xumuueckue cBoiicTBa O€H30Ja: TOPEHUE, peaKINK 3aMellleHus (rajio-
reHHpoBaHue, HUTpoBaHue). [IpumeneHne 0eH30a HAa OCHOBE CBOMCTB.

IIpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. [IpuponHblil Ta3: cocTaB, NPUMEHEHUE B Ka-
yectBe ToruBa. Hed1e. CoctaB u nepepabotka Hedru. Ileperonka nedgru. Hedrenpoayk-
THI.

Hemoncmpayuu

I'openne merana, 3TUIIEHA, allETUIICHA.

OTHollleHue MeTaHa, STUJICHA, alleTUIeHa U OeH30JIa K pacTBOpaM MEpMaHraHaTa Kajus
1 OpOMHOH BOJIE.

[TonyueHnne sTuneHa peakuuen AerUApaTaldy dTaHONA, alleTUIEHa — TUAPOJIU30M Kap-
Ousa KaapLus.

Pa3znoxkenne kayyyka Ipu HarpeBaHUU, HUCHBITAHUE MPOAYKTOB Pa3JIOKEHUsI Ha HEIpe-
NEIbHOCT.

Komneknus o6pa3nos HedTu u HedrenpoaykToB. Komneknus «Kamennsiii yronas u mnpo-
TYKIUS KOKCOXUMUYECKOTO MPOU3BOJICTBAY.

Jlabopamopnuie onvimaot

O3HakoMIIeHHUE C KOJIJIEKIIMel o0pa3iioB HEPTH U MPOJAYKTOB €€ epepadOTKH.

O3HakoMIIeHUE ¢ KOJUIEKIMEH KaydyKOB U 00pa3liaMu U3/eNIuil U3 pEe3UHBI.

Ilpogunvnvie u npogheccuonanvHo 3HaUUMBbLE ITEMEHMBL COOEPIHCAHUSL.

[IpaBuno B. B. MapkoBuukoBa. Knaccudukanusa n HazHaueHue kayuykoB. Knaccuduka-
1S U Ha3Ha4YeHUE pe3nH. Bynkanusanus kaydyka. [lonyuenue anetuineHa nMpoIn30M MeTa-
Ha ¥ KapOuAHBIM criocoOoM. Peakuus nonumepusanuy BUHWIXJI0pHAa. [loTMBHHUIXIOpUA U
ero npuMeHenue. Tpumepuzanus aleTuaeHa B OeH3011.

[Tonstue 00 skcTpakuuu. BoccTaHoBneHne HUTPOOEH30Ja B aHUIUH. ['oMoorHuecKuit
psan apenos. Toxyon. HutpoBanue tonyosna. Tpotun. OCHOBHBIE HallpaBI€HUs IPOMBIIIECH-
HOI mepepaboTku mpupoaHoro ra3a. [lomyTHseiil HedTIHOM Ta3, ero nmepepadboTka.

[Ipouiecchl MPOMBILUIEHHONW NepepaboTKu HePTH: KpeKUHT, pudopMuHr. OKTaHOBOE
qKciio OCH3MHOB U LIETAHOBOE YUCIIO AU3EIbHOr0 ToruBa. Kokcoxumuyeckoe nponu3BOACTBO
Y €ro NpoayKIusl.

2.3. Kucnopoocooepoicawjue opeanuyeckue coeouHenus

Couprsl. [TonydyeHue sTaHona Opo’keHHEM TIIIOKO3bI U THApaTanueit stuiena. ['uapoxk-
CWJIbHAsl Tpynna Kak (yHKUuoHanbHasd. [loHATHE O HpeneiabHBIX OJHOATOMHBIX CIIMPTaX.
XUMHYECKHE CBOMCTBA ATAHOJA: B3aUMOJICHCTBHE C HaTpueM, oOpa3oBaHHE MPOCTHIX MU
CIIO’KHBIX 3()UPOB, OKUCIIEHUE B anbpAerui. [I[pumMeHenre sTaHoIa Ha OCHOBE CBOWCTB. AJIKO-
TOJIN3M, €T0 MOCJIEICTBUSA JUIsl OpraHU3Ma YeJoBeKa U NpeaypeKacHHE.
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['munepun kak mOpeacTaBUTEIh MHOTOATOMHBIX CHUpPTOB. KauecTBeHHash peakius Ha
MHOTOaTOMHBbIE ciupThl. [I[pruMeHenue riunepuHa.

®enon. dusznueckrue U XMMUYECKUE CBOMCTBa (eHosa. B3aumHoe BiMsHHE aTOMOB B
MoJieKysie (heHoa: B3aMMOACWCTBUE C THIPOKCHUIOM HATPHUS M a30THOM KHCIOTO#. [Ipume-
HeHue (peHoJia Ha OCHOBE CBOMCTB.

Aasbaeruanl. [lonstue 06 anpaerugax. AnbaeruaHas rpyna Kak GyHKIIMOHATbHAS.

@opManbIeru] U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOB-
JIEHHWE B COOTBETCTBYIOUIUU ciupT. [lonyueHue aabaeruioB OKUCICHUEM COOTBETCTBYIOIINX
cnuptoB. [Ipumenenne popmainbieruia Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciaothl. [lonstrue o kapOoHOBBIX KucioTax. KapOokcuiabpHas rpymma Kak
¢dbyHkmoHanbHas. ['oMoI0ru4eckuil psii mpeaeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT.
[Tonyuenne kapOOHOBBIX KHUCIOT OKUCICHUEM aJIbJIETHI0B. XUMUYECKHE CBONCTBA YKCYCHOM
KHCJIOTBI: O0IIIME CBOIMCTBA C MUHEPAIBHBIMHU KUCIIOTAaMU U peakuus dtepudukanun. [Ipume-
HEHHE YKCYCHOW KHCIJIOTHI Ha OCHOBE CBOICTB. BpIcline XupHbIE KUCIOTHI Ha MpUMEpE
MAJIbMATUHOBOM U CTEAPUHOBOM.

Caoxuble 3¢pupbl U Kupbl. [loayyeHue cioxHbIX 3(QUPOB peakuuen Tepuduraum.
Cnoxnbie >Qupbl B IpUpoae, UX 3HaueHue. [IpumeHeHue CIoXHBIX 3(UPOB HA OCHOBE
CBOJICTB.

Kupsl kak cnoxubie 3¢upbl. Knaccudukamus xupoB. XUMHUYECKHE CBONCTBA KHPOB:
TUAPOJIN3 U TUAPUPOBAHUE KUJIKUX KUPOB. [IpuMeHeHne )XxupoB Ha OCHOBE CBOMCTB. Mblia.

YraeBoabl. YTiaeBoAbl, X KiIaccuUKaius: MOHOCaXapuasl (TII0K03a, GPyKTO3a),

nucaxapuibl (caxaposa) U mojaucaxapuibl (Kpaxmal U HeJUTio103a).

['mrok03a — BeMmIecTBO ¢ JBOWCTBEHHOW (YHKIMEH — aabJIeruA0CIHPT. XUMHYECKHE
CBOICTBA TJIIOKO3BI: OKHCIIEHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTAHOBIICHUE B COPOUT, CIHP-
TOoBOE OpokeHue. [I[puMeHeHne riroKo3bl Ha OCHOBE CBOMCTB.

3HaYEHUE YTIIEBOAOB B JKMBOW MPUPOJIEC U )KU3HU 4deloBeKa. [loHATHE 0 peakuusax moau-
KOH/JICHCAIIMM U TUIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILICHUN: TIIF0K03a <> MOJUCaXapul.

emoncmpayuu

OkucneHnne cnupra B aIbACTHUIL.

KadectBenHbIe peakiinu Ha MHOTOATOMHBIE CITUPTHI.

PactBopumocTh (heHoa B BoJie Mpu OOBIYHON TEMIIEPATYPE U HATPEBAHHH.

KauecTBenHnble peaknuu Ha (peHON.

Peakmus cepeOpstHOTO 3epKalia albJIETHI0B U TIIFOKO3HI.

OxkuclieHHne aibIeTUIOB U TJIFOKO3bI B KUCIIOTY ¢ moMoIisto ruapokcuaa meau (II). Kage-
CTBEHHas peakius Ha kpaxmai. Komnekuus 23pupHbIX Maces.

Jlabopamopnuie onvimaui

PacTBOpeHue rauviieprHa B BoJie M B3auMo/ieicTBUe ¢ rusipokcugom meau (I0).

CBoiicTBa YKCYCHOM KUCIIOTHI, OOIIIME CO CBOMCTBAMU MUHEPATBHBIX KUCIIOT.

JlokazaTenbCTBO HEMPEAEIBbHOTO XapaKkTepa KHUIKOTo KUpa.

BzaumopeiicTBue rimoko3bl U caxaposbl ¢ rugpokcuaom meau (I0).

KauectBeHHas peakius Ha Kpaxmal.

Ilpogunvnvie u npogheccuonanvHo 3HaUUMBbLE IIEMEHMBL COOEPIHCAHUSL.

MeTunoBbIi CIUPT U €T0 UCIIOIH30BAHUE B KAUECTBE XUMUUECKOTO CHIPhS. TOKCHYHOCTh
METaHOJIa U MPaBUJIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ HUM. DTUICHTJIMKOIb U €T0 MPH-
MeHeHHe. TOKCHYHOCTh ATHIJICHTJIMKOJS W TpaBUjla TEXHUKH OE30MacHOCTH Tpu padore ¢
HUM.

[Tonyuenue (eHosa U3 MPOIYKTOB KOKCOXUMHYECKOTO MTPOU3BOJICTBA U U3 OCH301a.

[TonmukouaeHcarus popmanbaeruaa ¢ GeHoIoM B GeHOT0POopMaTbACTUIHYIO CMOITY.

Aueranpaerus. [lonsTe o keToHax Ha mpumepe aletoHa. [I[puMeHeHue aleToHa B TeX-
HUKE ¥ POMBITIUICHHOCTH.
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MHuoroo0pa3ue kKapOOHOBBIX KHCIOT (IIaBEJIEBOM KHUCIOTHI KaK JIBYXOCHOBHOM, aKpHIIO-
BOUM KHMCIIOTHI KaK HETpeIeTbHON, OCH30MHOM KUCIOTHI KaK apOMaTHYECKOM ).

[1nenkooOpa3yromnre mMacia. 3aMeHa KUPOB B TEXHUKE HEMHILEBBbIM ChipbeM. CHUHTETH-
YECKHE MOIOLIUE CPECTBaA.

MosnouHokucnoe OpoxkeHue Iioko3bl. Kucinomonounsie npoayktsl. CuiiocoBaHue KOp-
MoB. HutpoBanue nemntono3sl. [IupokcuiuH.

2.4. A3omcoodepoicawyue opeanuyeckue coeounerus. Ilonumepoi

Amunsbl. Ilonsarue o0 amuHax. Anudarnyeckre aMuHbl, UX KilacCU(UKaLMs U HOMEH-
KJIaTypa. AHWIMH Kak opraHuyeckoe ocHoBaHue. [lomyueHue aHmianHa M3 HUTpPOOEH3O0IA.
[IpuMeHeHne aHWIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIO0TBI. AMUHOKHUCIIOTHI Kak aM(oTepHbIe AU(PYHKIIMOHATLHBIE OPraHUYECKHe

COEIMHEHUSI. XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBHE C IIEJI0YaMH, KHC-
JIOTaMH U APYT ¢ ApYroM (peakius noJukoHaeHcanun). [lentuaHas cBsA3b U MOJUMETITHIBL.

[IprMeHeHre aMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaku. [lepBuunas, BTOpU4HAsl, TPETHUHAS CTPYKTYPBI OEJIKOB. XUMHUECKHE CBONCTBA

OeNIKOB: ropeHue, AeHaTypalus, TUAPOIIN3, IBETHbIE peakiu. buonornyeckue GpyHKIUN

OEJKOB.

Hosmmepsl. benku u nonucaxapubl Kak OMOMOIUMEPHI.

IlnacTmaccest. [TonyyeHre nonuMepoB peakuuen MoIMMEPU3aliy U MOJIUKOHICHCAIUH.

TepmoruacTUUHbBIE M TEPMOpPEAKTUBHBIE TU1acTMacchl. [IpencraBuTtenu miactmacc.

Boaokna, ux kinaccugurkanus. [lonyyenne BosiokoH. OTIeNbHBIE MPEICTABUTENN XU-
MHYECKUX BOJIOKOH.

emoncmpayuu

B3anmopenicTBue aMmmuaka v aHWJIMHA C COJISTHOM KUCIIOTOM.

Peaxiusa anununa ¢ GpoMHOM BOJIOH.

Jloka3aTenbCTBO HAJIN4Msl PYHKIIMOHAIBHBIX TPYIII B pACTBOPAX aMUHOKHUCIIOT.

PactBopenue u ocaxxaeHue 6eIKoB.

L[BeTHBIE peakiu OEIKOB.

I'openne nTrubero nepa v MEPCTIAHON HUTH.

Jlabopamopnwvie onvimoi

PactBopenue GenkoB B BoJE.

OO6HapyxeHHe OEIKOB B MOJIOKE M MSICHOM OyJIbOHE.

Jlenatyparnusi pactBopa Oenka KypuHOTO siilla CHHPTOM, PACTBOPAMH COJEH TSKEIBIX
METAJUUIOB U IIPU HATPEBAHUHU.

Ilpakmuueckue 3anamus

Pemenme skcriepuMeHTaNbHBIX 33/1a4 Ha UCHTU(PUKAIIMIO OPTAaHNYECKUX COCTMHEHU.

Pacno3naBaHue miacTMacc v BOJIOKOH.

Ilpogunvnsie u npogheccuonanvHo 3HaUUMDbLE IIEMEHMBL COOEPIHCAHUSL.

AMMHOKanpoHoBasi kuciorta. KarnpoH Kak mpencTaBUTENb MOTUAMUIHBIX BOJOKOH. Mc-
MOJIb30BaHWE THUIPOJU3a OETKOB B MPOMBINUICHHOCTH. [lOMMBUHUIXJIOPUJ, TOJIUTET-
padTopatiiien (teduion). @enonodopmanbaeruanbie miactmaccel. Lemmymonn. IIpombiii-
JIEHHOE TIPOU3BOJCTBO XUMUYECKHUX BOJIOKOH.

IIpumepHbIe TeMBI pedepaToB (A0KJIAA0B), HHAUBUAYAIbHBIX IPOEKTOB

* buorexHonorus u reHHast uHxkeHepus — texHosioruu X XI Beka.

* HanotexHonorus Kak npuoOpUTETHOE HAMPABJICHUE PA3BUTHS HAYKU U TPOU3BOJICTBA

B Poccuiickon denepanumu.

» CoBpeMEHHBIE METObI 00€33apakKUBaAHUS BOJIBI.

* AJU10TpOINS METAJIIOB.

* Xu3np u pesarenvHocth . 1. Menaencena.

* «[leproguueckomy 3akoHY OyAylee He TPO3UT Pa3pYILICHUEM. . )

17



* Cunres 114-ro snemenTta — TpuyM@ pOCCHICKUX (PUZNKOB-SACPIIUKOB.

* M30TONBI BOJOpOAA.

* lcnosib30BaHKE PaJOaKTUBHBIX U30TONOB B TEXHUYECKHUX LETIAX.

* PEHTreHOBCKOE M3IIy4eHUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIUIIMHE.

* [[l1a3Ma — 4yeTBepTOE COCTOSIHUE BELIECTBA.

* AMop(dHBIE BellleCTBA B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpy’Karollel cpelibl OT XUMHUYECKOTo 3arpsi3HeHus. KonnuecTBeHHbIE Xapak-
TEPUCTUKH 3arPSI3HEHUS OKPYIKAIOIIEHW CPEJIbI.

* [Ipumenenue TBepIOTO U ra3006pazHoro okcuaa yrieposaa (IV).

* 3amuTa 030HOBOTO PKpaHa OT XUMHUYECKOTO 3arps3HEHNUS.

*['pybonucnepcHble CUCTEMBI, X KIAaCCU(pUKALMS U HCIOIb30BaHUE B MPO(eccHoHab-
HOM I€SITEIbHOCTH.

» Kocmernueckue remnu.

* [IpumeHenne CyCIeH3ui U SMYJIbCHI B CTPOUTEIIBCTBE.

* MuHepaJbl ¥ TOpHbIE OPOJIbl KAaK OCHOBA JTUTOC(EPHI.

» PacTBOpBI BOKpYT Hac. TUIBI pacTBOPOB.

* Boza kak peareHT u cpea sl XMMUYECKOT0 Mpouecca.

* )Kusnsp u negarensHocts C. AppeHunyca.

* Bkiiag 0T€UECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH SJIEKTPOIUTUUECKON JUCCOLUALINH.

* YcTpaHeHHe KeCTKOCTH BOAbI Ha MPOMBIILIEHHBIX NPEINPUATHSIX.

* CepHas KHCIIOTa — «XJIE0 XMMHYECKON TPOMBIIIIIEHHOCTH.

* Mcnonb3oBaHuEe MUHEPATBHBIX KUCIOT HA MPEANPUATUAX PA3TUYHOTO MPO(UIIA.

* OKCHUZIBI ¥ COJIM KaK CTPOUTEIIbHBIE MaTEpHaJIbI.

* Mctopus rurca.

* [IoBapeHHas COJIb KAK XUMHUYECKOE CBIPBE.

* MHOTONMMKUI KapOOHAT KaJbIusl: B IPUPOJIE, B IPOMBIIIUIEHHOCTH, B OBITY.

* Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BuptyasnbHO€ MOAETUPOBAHUE XUMUYECKHUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JJIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACILIaBOB JIEKTPOJIUTOB.

* [IpakTHueckoe NpUMEHEHHE HIIEKTPOIHN3a: pauHUPOBAaHHUE, TAIbBAHOIIACTHKA,

raJbBaHOCTETHS.

* lcTopus nonydeHus 1 NpOU3BOACTBA AJTFOMUHMUS.

* DIEKTPOIUTUYECKOE MOyYeHHE U papuHUPOBAaHUE MEIH.

* XXusznp u nesrenbHOCTh [, J[9BH.

* Ponp MeTanioB B UCTOPUM YEIOBEUECKON NMBUIM3AINUK. VICTOpHS OTEYECTBEHHOM Yep-
HOI Metayuryprun. COBpeMEHHOE METaJUTypruueCcKOe MPOU3BOJCTBO.

* McTtopusi 0Te4eCTBEHHOW LIBETHOW METAUTypruu. Posib METauioB M CIIaBOB B HAYYHO
TEXHUYECKOM ITporpecce.

» Koppo3ust MeTasioB 1 criocoObl 3aIUTEl OT KOPPO3HUH.

* nepTHbIe WM 6J1aropoJHbIE Ta3bl.

* Poxxaromue coam — rajaoreHsl.

* lcTopus mBEACKONW CIIMYKHU.

* lcToprs BOSHUKHOBEHUS U PAa3BUTUS OPTaHUYECKOW XUMHUH.

* )Kuznb u nearensHocth A. M. bytneposa.

* Butanusm u ero kpax.

* Posib 0TE4ECTBEHHBIX YYEHBIX B CTAHOBJIICHUHU U PA3BUTHH MUPOBOW OPraHUYECKON

XUMUHU.

* COBpEMEHHBIE NIPEACTABICHUS O TEOPUA XUMHUUYECKOTO CTPOCHHS.

* DKOJIOTUYECKHUE aCIEKThI UCIIOIb30BAHUS YTIEBOJOPOAHOTO ChIPbS.
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2.3. TemaTu4eckoe IJIAHUPOBAHME € YKA3aHUEM KOJINYECTBA YaCOB, 0TBOJAMMBIX Ha

* DKOHOMHYECKHE aCIICKTHI MCKIYHAPOAHOI'O COTPYAHHYICCTBA IO MCIOJIB30BAHHUIO YT-

JICBOIOPOAHOTO ChIPbA.

* Ucropus OTKpbITUS U pa3pabOTKU Ta30BbIX U HEPTAHBIX MeCTOpokIaeHUil B Poccuii-

ckoii denepanuu.

* XUMHsI YTIIEBOJOPOIHOTO CHIPBS U MOsI OyayIiasi mpogeccus.

® aneBonopoz[Hoe TOIIJINBO, €0 BUJbI 1 HA3HAYCHHUC.

* CuHTETHYECKHE KayY4yKH: UCTOpU, MHOFOO6pa3I/Ie " IICPCIICKTUBHI.
* Pe3unorexHuUeCcKoe MPOU3BOJACTBO M €ro POJib B HAYYHO-TCXHUYCCKOM ITPOTpPECCe.
® CB&pO‘IHOG IIpOU3BOACTBO U POJIb XUMHUH YIJTICBOJOPOAOB B HCM.

® He(bTB H €C TPAHCIIOPTHPOBKA KaK OCHOBA B3aMMOBLITOJHOI'O MCKIAYHAPOIHOTO CO-

TPYIHHAYECTBA.

OCBO€HHE YU4eOHOT0 MaTepuaJa

Ne Tema Makcu- Bneaynuropnas AyautopHast ®dopwma, BUJ KOH-
H/H MaJilbHas CaMOCTOATCIIbHAA Harpyska TpOJIA
Harpyska paboTta Teo | mabop.
pusa u
Bcero Hun. HPaKT.
IPOEKT paboTsl
1 cemecTp
BBenenne 2 2
1 OpraHuyeckas XMMUs
1.1 | OcHOBHBIE IOHATHS OPTAaHUYECKON 8 4 3 ®OpoHTaTHHBIH,
XMMUU U TEOPUsI CTPOCHHS OPTaHU- CaMOCTOSsITeNTbHAS
YECKUX BEIICCTB paboTa
JlaboparopHnas pabora Nel 1 Otuer o paboTte
«MzroToBienne Mojeneil Moiekyl
OpPTaHMYECKHX BELIECTB).
1.2 | YrneBomoponbl W WX TPHUPOIHEIE 13 5 6 ®OpoHTaTHHBIH,
HUCTOYHUKHU CaMOCTOSITENIbHAS
pabota
Jlaboparophas pabora Ne2 1 Otyer mo pabote
«3HaKOMCTBO C KOJUICKLMEH Kaydy-
Ka ¥ oOpa3mamMu W3IETHid U3 pe3u-
HBI».
JlaGopatopnas padota Ne3 1 Ortuer o padore
«3HaKOMCTBO C KOJUIEKIHMeH oOpas-
0B HeTU M TPOAYKTOB e€ mepepa-
OOTKMY.
1.3 | Kucnopoaconepxamye  opraHude- 16 4 7 ®OpoHTaTHHBIH,
CKHE COCTUHEHUS CaMOCTOsITeNTbHAS
pabota, rpoBe-
pouHas paboTa
JlaGopartopnas padora Ned «PactBo- 1 Ortuer o pabdore
PUMOCTD TIIUIIEPHHA B BOJIC M B3aH-
mozerictBue ¢ Cu(OH)2»
JlaGopatopnas padota Ne5 1 Ortuer o pabdore
«CBOWCTBa YKCYCHOU KHCIIOTHI,
o01111e CO CBOMCTBAMH MUHEPATIHHBIX
KHCJIOTY.
JlabopaTtopHas pabota Ne6 1 Otyer mo pabote
«PacTBOpHMOCTB JKUPOB B BOJIE U B
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OpraHWYecKux pacTBoputensix. Jlo-
Ka3aTeIbCTBO HEMPEAEIFHOTO Xapak-
Tepa KUIKOTO KUPay.

JlaGopatopnas padora Ne7 «3HaKoM-
CTBO C (PM3NYECKHMHU CBOWCTBAMH
TJIFOKO3BI, B3aMMOJICHCTBUE TITFOKO3EI
U caxapo3bl ¢ TUAPOKCHIOM MEIIH. )

Ortuer no paboTe

JlaGoparopHas pabota Ne§
«KauecTBeHHas peakius Ha Kpax-
MaJD)

Otuer no padoTe

1.4 | AzoTcoaepaiue COeTMHECHUS 9 dpoHTATHHBIH,
CaMOCTOSTEIbHAS
pabora, TIpoBe-
pouHas paboTa

Jlaboparopnas pabora Ne9 OrtyeT mo pabote
«PacTtBOpenune O6enkoB B Bome. OOHa-
pyXeHue OelKOB B MOJIOKE U B MsIC-
HOM OyJIbOHE.
JleHnatypamust pacTBopa Oeika KypH-
HOTO STHIIa CIUPTOM, PacTBOPaMHU
COJIEH TSKENBIX METAJUIOB U IIPU
HarpeBaHumy.
2 cemecTp
OO01mas ¥ HeOpraHMYECKasT XUMUS

2.1 | OcHOBHBIE TIOHSTHS U 3aKOHBI 4 ®OpoHTaTHHBIH,
CaMOCTOsITeNTbHAS
pabota, mpoBe-
pouHas paboTa

2.2 | llepuoanueckuii 3aKOH U IEPUOANYE- 8 OpoHTaTBHBIH,

CKasi cHCTeMa XUMUYECKHX IEMEHTOB CaMOCTOSITETIbHAS
Y CTPOSHHE aToMa pabora,
JlabopatopHas padoTa Nel0 Otuer no padoTe
«MogenupoBaHue TOCTPOSHHS Tie-

PHOINYECKOI TaOIUIBI XUMHUYECKHX

JIIEMEHTOBY.

2.3 | CtpoeHnue BeliecTBa 7 CaMOCTOSsITeNTbHAS

paboTa
JlaGoparopHas padora Nel 1 Ortuer o padore
«[Ipurorornenre cycrier3nrCaCOs
B BOJIE; TIOJYUYEHHE SMYJILCHH MOTOPHOTO
MacJia; 3HakoMcTBo co corictBamu J1.C.»
2.4 | Bopma. PacTtBOpbl. DnekTposTHyecKas 5 OpoHTAIBHBIN,
JIACCOLTHAIHSI. CaMOCTOsITeNTbHAS
pabota
2.5 | Knaccudukarus HeopraHUIECKUX 8 ®OpoHTaTHHBIH,
COEIMHEHUI U UX CBOMCTBA CaMOCTOSATENbHAS

pabota, rmpoBe-
pouHas paboTa

JlaGopatopHas padoTa Nel2
«HcnpITaHne PacTBOPOB KHUCIOT
WH/IUKAaTOpaMH, B3aHMOJICHCTBHUE
kuciot ¢ Me., ¢ okcumamu Me., ¢
OCHOBaHUSIMU, C COJISTMID».

Ortyet mo pabote

JlaGopartopnas padora Nel3
«VcnbITaHue pacTBOPOB IIEIOUel MHIY-
KaTOpaMH; B3aUMOJICHCTBHE C COJISIMIL,
PpasrioKeHHe HepacTBOPUMBIX OCHOBA-
HUID).

Otuer o paboTte

20




JlaGopaTtopnas pabora Nel4 1 Ortyet mo pabote
«Bzaumoeiictue coseit ¢ Me., Apyr ¢

JPYTOM, THIPOJIH3 COJICH Pa3IYHOTO

THUIIQ»

2.6 | XuMHUYECKHE PeaKIUK 7 3 1 ®dpoHTATBHBIH,
CaMOCTOSITeIIbHAS
paboTa

Jlabopartopnas paborta Nel5 1 OrtyeT mo padote
«3amMelIeHne MeM KeJIe30M B pac-

TBOpE CyJb(dara MeIIn.

Jlaboparopnas pabora Nel6 1 OrtyeT mo padote
«3aBUCUMOCTb CKOPOCTH B3aUMO/ICH-

ctBust Zn ¢ HCI ot e€ xoHIeHTparmy;

3aBUCUMOCTh CKOPOCTH B3aUMO/ICH-

ctBust CUO ¢ H>SO4 ot Temmepary-

PEBI».

Jlaboparopnas pabora Nel7 1 OrtueT mo padote
«Peaxryy, naymme ¢ 00pazoBaHueM

0caJika, Ta3a WM BOJBI».

2.7 | MeTa/uisl 1 HEMETAILIbI 9 3 5 dpoHTATBHBIH,
CaMOCTOSATENbHAS
pabota, mpoBe-
pouHas paboTa

JlaboparopHnas padora Nel8 1

«Pacrno3HaBaHue py/ Kenesa.

3HAKOMCTBO CO CTPYKTYpPOM CEporo u

Oemnoro yyryHa. 3akanka v OTIYCK

CTaJINY.
2.8 | XuMu4eckuil MpakTHUKyM 18 18 Ortuer no padote
3 XHUMHS ¥ KU3HDb 3

HuddepenumpoBannsbliii 3aueT

HNUToro 117 39 42 36
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3.YCJOBUS PEAJIM3AIIMA YUEBHOM JJUCHOUTLIAHBI

3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCledeHUI0

OcHanienue y4eOHOro kaOMHETa XHUMHH ONPEETIEHO B COOTBETCTBHM C HOPMATHUBHBIMU
MarepuajiaMu U obecrieunBaeTcss OMOIMOTEYHBIM (DOHIAOM, MEYATHHIMH MMOCOOUSIMH, WH-
(hOpMaIMOHHBIMA CPEJICTBAMHM, a TaK)KE€ TCXHHUYCCKHMMH CPEACTBAMHU OOydYCHHUS, y4eOHO-
MPAKTUYECKUM U YI€OHO-T1a00paTOPHBIM 000PYTOBAHUEM.

Y4eOHOe 000py10BaHNE U TEXHUYECKHE CPEICTBA J1JIsl KAOMHETa XUMHUU

Ne | HammeHoBaHMe y4eOHOTO Bujabl yue0HOro 060pya0BaHus
o/ 000py10BaHUA
1. TexHuueckue cpeacTBa | - yueOHas 10CKa;
- yueOHas MeOenb (Y4EHMUYECKHE CTYyJbsl U CTOJIbI, paboyee MecCTo
MpenoiaBarelis);
- KOMIIBIOTED;
- IPOEKTOp;
- DKpaH.
2. O0beKThI HATYpPAJIbHBIE | - AIIOMUHHUN;
- BOJIOKHA;

- KameHHbI# yroub;

- Kay1yK;

- METaJLIBI;

- MUHCPAJIbHBIC U I'OPHBIC ITIOPOAbLI — CBIPLC JIA XHUMHUYECKOU IIpo-
MBIIIJICHHOCTH,

- Ha60p XHUMHUYCCKUX 3JICMCHTOB,

- He(pTh U BaxkHEeHIINE MPOAYKTHI €€ epepaboTKu;

- IJ1IaCTMACCHhI;

- TOIIJINBO;

- 4yT'YH U CTaJlb

3. PeakTuBbI - Habop «['uapokcuIbI»;

- Ha60p «OKCI/II[BI MCTAJIJI0B»,

- Habop «MeTanbly;

- Habop «lllenouHble U 1MIETOUYHO3EMENBHBIE METAILIIBIY;

- Ha60p «OrHeoIacHbIe BCIICCTBA»,

- Habop «[ amoreHs»;

- Habop «[ asoreHuab»;

- Habop «Cynbedatel. Cynbhunasl. CyabPuThny;

- Habop «KapOoHaTb»;

- Habop «Docdatel. CunHKaTh»;

- Habop «ALeTaThl»;

- Habop «CoeqMHEHHS XpOMay;

- Habop «Hutpate»;

- Habop «MHaUKATOPBIY;

- Habop «YTIIEBOIOPOIBIY;
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- Habop «Kucmopoacoaepxaiiue OpraHuuecKue BEIIeCTBaY;

- Habop «KuCIoThl OprannyecKue;

- Ha0op «YTIIeBOIbI. AMUHBI;

- Habop «OO6pa3Lbl OPraHUYECKUX BEILIECTBY;

- Habop «Matepuanbi».

4. Mogaenun - 0eMOHCMPayuUoHHble: KOMIUICKT KPUCTAIUTHYECKUX PEIIeTOK; Habop
JUTSL COCTaBIICHUSI O0BEMHBIX MOJIENICH MOJICKYIT; IEPUOTUICCKAsl CH-
cTeMa XMMUYecKux ieMeHToB [|.1.MenpeneeBa; pacTBOPUMOCTh
KHCJIOT, OCHOBAHHM, COJICH;

- pazdamoyHvie: HA0OPbI I MOACIUPOBAHUS.

5. | IIpu6Gopwl, HAGOPHBI MOCY- | - 0OWe20 Ha3HaAYeHys: annapaT JUIsl JUCTUIUIALUY BOABI; TOCKa IS
AbI M 1a00PaTOPHBIX CYUIKU NOCY/bI; HarpeBaTeNu (3JIEKTPUUECKHE, CTUPTOBKH); KOM-
NPUHALJIEKHOCTEH ISl | TUIEKT AJIEKTPOCHA0KEeHNUs 17151 KaOWHEeTa XUMUHU;
XUMHYECKOr0 SKCEPH- | - geyoncmpayuontble: HAOOPbl XUMHUYECKOM IMOCYABI; HAOOp IMpH-
McHTa HAIJICKHOCTEH; HAOOp y3JIOB M JIeTaJied; CTOJIMK MOJAbEMHBIN; IIITa-
THUB I IPOOUPOK.
6. | KomruiekTsl 1151 1agopa- | - HAOOPHI JUIsI HKOJIOTHUECKUX MUCCIICTOBAHMIA;
TOPHBIX ONBITOB M NMPAK= | - yaGopkl MOCY/BI 1)1l PCAKTHUBOB,

THYeCKHX 3aHATUH
- Habop MPOOUPOK;

- CIIMPTOBKH;,

- IITaTUB JIAOOPATOPHBINA XUMUYECKUH.

7. IMocoOust Ha meyaTHOM - IOPTPETHI YYEHBIX XUMHKOB;

OCHOBC - cepus TaOJIMII IO HEOPTaHUYECKOM XMMHUH, OPTaHHYECKON XUMUH,
METaJUTYPTrUH, XUMHUYECKUM [TPOU3BOJICTBAM;

- IEPUOJANYECKAS] CUCTEMA XUMUYECKHUX JIEMEHTOB
.M. MeHneneena;

- cepus CIIPAaBOYHO-UHCTPYKTUBHBIX TaOJIHUII (CIIPaBOYHBIC, HHCTPYK-
TUBHBIC, TAOJUIIBI IT0 TEXHUKE OC30ITACHOCTH).

8. | Pa3narouHsblii MaTepuas | - METOAMYECKHE PEKOMEHIALUH [T TPAKTUYECKUX pabOT 10 HEOp-
TaHUYECKON M OPraHN4EeCKON XUMUH;

- IUAAKTUYCCKUEC MaTCPUAJIbI (MCTOI[I/I‘IGCKI/IG HOCO6I/IH) IJIg pa3jiinyg-
HOro Bujaa CaMOCTOATCIbHBIX pa60T 06yqafonmxc51;

- KapTBhI-MHCTPYKITUU JJI TAOOPATOPHBIX 3aHATUN 110 HEOpTaHUYe-
CKOM M OpraHUYECKON XUMUU;

- pa3HOOOpa3HbIe JUIAKTUYECKNE MaTepHallbl: TETPaau Ha MeYaTHON
OCHOBE; TECTBI, 3aJa4yd; KapTOYKHU C 3aJaHUSMH Pa3HOU CTEIEHU
TPYIHOCTH I U3y4YEHHsSI HOBOI'O MaTepHualla, CaMOIIPOBEPKU U KOH-
TPOJIS 3HAHUM y4aIuXxcs.

3.2 UudopmanuonHoe odecnedenue ooydyenusi. [lepeueHb pekoMeHayeMbIX YUeOHbBIX
U3/1aAHMIi, MHTEPHET — PeCypCcoB, I0NMOJHUTEIbHOM JUTEPATYPbI

s cmyoenmos

1. I'abpuenan O. C., Ocmpoymos U. I'. Xumus mia npodeccuit U crneruaibHOCTEN
TEXHUYECKOTO MPOuUiIs: YICOHUK I CTY. YUPEKIESHUU cpel. mpod. oOpa3oBa-
uusg. — M., 2014.
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. Tabpuenan O. C., Ocmpoymos U. I'., Crnaoxos C. A., [lopogheesa H.M. IlpakTuxym:
yue0. [Tocobue yis cTyn. yupexaenuit cpea. npod. oopazoBanus. — M., 2014.

. T'abpuenan O. C., Ocmpoymos U. I'., Craoxos C. A. Xumusi: mocoobue Jjsi Moaro-
ToBKU K EI'D: yueb. mocobue 1jst CTy. yupexaeHuil cpen. mpod. odpa3oBaHus. —
M., 2014,

. Tabpuenan O. C., Jlvicosa I'. . Xumusi. TecTsl, 3a1a4u U yIpaKHEHUS: y4eO. Mo-
cobue I CTY. yUpexaeHui cpel. mpod. oopazoanus. — M., 2014.

. Epoxun I1O. M., Kosanesa M. b. Xumus s npodeccuii U crenuaibHOCTeH TeXHHU-
YECKOT0 M €CTECTBEHHO-HAYYHOrO Mpoduiiei: y4yeOHUK I CTYH. Y4YpEeKICHUM
cpen. npod. obpazoBanus. — M., 2014,

. Epoxun FO. M. Xumust: 3a1auu v yIpaXHEHU. y4e0. mocoOue s CTyA. YUpeKIe-
Hu#l cpef. npod. obpazoBanus. — M., 2014,

. Epoxun FO.M. CO0pHHMK TECTOBBIX 3a/laHU{ MO XUMHUHU: y4yeb. mocobue A CTy.
yupexaeHuit cpen. npod. oodpazosanus. — M., 2014.

. Epoxun 1O. M., Kosanesa Y. b. Xumus s npodeccuil U crienuaibHOCTEH TEXHU-
94eCKOTo TpodrIst. DIEKTPOHHBIN ydeOHO-MeToANIeCcKuit KomIuieke. — M., 2014.

. Cnaoxos C. A., Ocmpoymos U. I'., I'abpuenan O. C., Jlykvanosa H. H. Xumust s
npodeccuil ¥ CenUaIbHOCTEW TEXHUYECKOTO MPOPUIISL. DIEKTPOHHOE MPHIIOKEHHUE
(as1ekTpOHHOE yUeOHOE M3/IaHue) IS CTYl. YIPEXKICHUH cpel. mpod. oOpa3oBaHHUS.
— M., 2014.

ﬂﬂ}l npenodaeameﬂﬂ

. ®enepanbubiii 3akoH oT 29.11.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanum.

. Ilpukaz MunuctepctBa obpazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKJIEHUU (elepaibHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIapTa
cpeaHero (IMoJTHOT0) 00IIero 00pa3oBaHUsM.

. IIpukaz MunuctepctBa o6pazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHe-
cenun wusMmeHeHudt B Ilpuka3 MwunHuctepcrBa oOpazoBanusi U Hayku PO or
17.05.2012 Ne 413 “O6 yTBepxkaeHun (heaepabHOTO TOCYIapCTBEHHOTO 00pa30Ba-
TEJIBHOTO CTaHapTa cpeaHero (IOJTHOro) 00IIero 00pa3oBaHus .

. [Iucemo JlemapraMeHTa rocyJapcTBEHHOM MOJUTUKHU B chepe MOATOTOBKU pabOoUunx
kaapoB u IO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «Pexomennmamnmu
M0 OpraHU3aIMK MOJTYYEHUsI CPEeIHEero 001Iero 0opa3oBaHus B MPeEJeIax OCBOCHUS
00pa3oBaTeIbHBIX MPOTPaMM CPEIHETO MPOodEeCCHOHAIBHOTO 00pa3oBaHKs Ha 0ase
OCHOBHOTO 00111eT0 00pa3oBaHUsl C y4yeToM TpeOoBaHUM (eaepanibHbIX Trocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TMOJy4aeMOW TPO(EeCCHH WIIA CIICIH-
ATBHOCTU CPEAHETO PO(ECCHOHATEHOTO 00Pa30BAHMS.

. Tabpuenan O. C., Jlvicosa I'. I'. Xumusi: KHATA JJI TIPETIOIaBaTelis: y4e0. -MeTO/I.
rmocodue. — M., 2012.

. T'abpuenan O. C. u op. Xumus 15 npodeccuil U CrenuabHOCTEH TEeXHUUYECKOTO
npoduis (3JIEKTPOHHOE MPHIIOKEHHUE).

Hnmepnem-pecypcwi
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