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Pabouas mporpaMma 1o XMMHUU COCTaBJIEHA B COOTBETCTBUH € MOJIOKEHUAMH DeiepaabHOTro 3aK0Ha
«O0 obpazoBanuu B Poccuiickoit @enepamny» (O3 —273); ¢ tpedoBanusimu denepaabHOro
TOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa cpeaHero (TIOJHOTO) 00IIIeT0 00pa3oBaHus
(yTBepkaeH npukazoM MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot «17» mMas
2012 r. Ne 413); TpeboBaHUAMH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTeIbLHON MPOTrpaMMBbl
(JIMYHOCTHBIM, METAIPEIMETHBIM, IIPEMETHBIM) CPEIHEro (TIOTHOr0) 0011Iero o0pa3oBaHus;
OCHOBHBIMH TTOJIXOJITaMH K Pa3BUTHIO U (HOPMHUPOBAHUIO YHUBEPCATBHBIX yueOHbBIX nercTuii (YY) Ha
CTYIIEHU CpeaHero (IOJTHOTO0) 00IIero 00pa3oBaHus 1o npogheccuu CpeaHero MpodhecCHoHaTLHOTO
obpazoBanus (CI1O)

35.01.15. «Dnexmpomonmep no peMoHmy U 0OCIYHCUBAHUIO ITIEKMPOOOOPYO0BAHUSL 8
CeNbCKOXO03AUCTNBEHHOM NPOU3BOOCEE»

Opranun3zanus — pazpaboruuk: BIIOY BO «I'psA30Benkuil NOJTUTEXHUUYECKUN TEXHUKYM)



NS

CONEPKAHUE

ITACIIOPT ITPOI'PAMMBI YYEBHOM JUCLIATIJIMHEI

CTPYKTYPA 1 COJEP)KAHUE YUEBHOU JUCLIUTIJIMHBI

YCJIOBUS PEAJIM3ALIMM VUEBHOM JIMCLIUITIJIMHBI

KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOU JUCIATIVHEI



1. ITACITIOPT ITPOT PAMMBI YYEFHOH JUCITHIIIHHBI
OY/IB 03 «Xumusn»

1.1. Ob6aracme npumenenus npocpammol.

[Iporpamma yueOno# aucrumuinabsl OY [IB 03 «Xumusi» sBIISIETCSI 4aCThI0 OCHOBHOM
npodecCHoHANLHOM 00pa30BaTEILHON MPOTpaMMBbl TPO(HECCHOHATTLHOM MOATOTOBKH,
paspabotanHoi ¢ coomeemcmauu ¢ @I'OC no npogeccuu

35.01.15. «Dnexmpomonmep NO peMOHMY U OOCHYIHCUBAHUIO INEKMPOOOOPYOOBAHUS 8
cenbckom  xosscmeey llpu yrpo3e BO3HUKHOBEHHMS W (MJIM) BO3HUKHOBEHHUHU OTJIEJBHBIX
YpE3BbIYAMHBIX CUTYyallMd, BBEICHHUM pEXUMa IIOBBIIICHHONW TI'OTOBHOCTU WM 4YpPE3BbIYAWHON
cuTyaluu Ha Bceil Tepputopuu Poccuiickoit ®enepanuu 1100 Ha €€ YacTH, peaau3anus
00pa30oBaTeNbHON  MPOrpaMMbl, 3aBEPIIAIONICH OCBOCHHE OCHOBHOW  MPO(decCHOHATBHOM
00pa3oBaTeNbHON MPOrpaMMBbl, OCYIIECTBISIETCS C NPUMEHEHHEM DJEKTPOHHOTO OOy4eHHS,
JTUCTaHIIMOHHBIX ~ 00pa30BaTEeNbHBIX  TEXHOJOTHMH BHE  3aBHCHUMOCTH OT  OTpaHUYCHUH,
MPEyCMOTPEHHBIX B (helepaibHbIX TOCYIapCTBEHHBIX OOpa30BAaTENbHBIX CTaHAAPTaX WIU B
nepevHe npodeccuii, HanmpaBIeHUH MOATOTOBKH, CIICIIUAIEHOCTEH.

1.2. Mecmo yuebHot Oucyuniunbl 8 cCmpyKkmype 0CHOB8HOU NPOGecCUOHAIbHOU
00pazoeamenvbHoOU NPOCPAMMEbIL.
Vyeonas pgucuumummana OYB 03 «Xumus» sBasercs ydeOHOU

JUCUUIUIMHOM 10  BBIOOPY M3  00s3aTeNbHOM  MpeAMEeTHOM  o0jacTu
«EctectBennbie Hayku» OI'OC cpeanero o0uiero oopazoBaHusl.

B npodeccuoHanbHbIX  00pa30BaTENbHBIX YUPEXKICHUAX, PEATU3YIOLIUX
o0pa3zoBaTeIbLHYIO TPOrpaMMy CPEIHETO O0IIero 00pa3oBaHus B IpeeaaX OCBOSHUS
OIIOII CIIO na 6a3e ocHOBHOTO 0011IeT0 00pazoBanus, yueOHas nucturmanHa OY 1B
03 «Xumusa» uzydaercs B o0meoopazoBatenbHoM 1ukie yueoHoro OIIOIT CIIO Ha

06a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C MOJIYYCHHUEM CPEIHEro oOIIero 0opa3oBaHus
(TITIKPC, IIICC3).

B yue6nsix mianax [IIIKPC, IIIICC3 mecto yueOnoit quctumiunsl OYIB 03
«XUMHA» — B COCTaBe 00I11€00pa30BaTEIbHBIX YUEOHBIX IUCIUIUIMH IO BHIOODY,
dbopmupyemMbIX W3 00s3aTeNbHBIX mpeaMeTHbIX obnacteir ®I'OC cpemnero oOrero
obpazoBanus, s npodeccuit CI1O unu cnenuansHocTedt CITO coOTBETCTBYIOLIETO
npoduiis mpodecCuOHAIIBHOTO 00pa30BaHMUS.

1.3. Ienu u 3a0auu yuyebHOU OUCYUNIUHBL, MPeDOBAHUS K Pe3YIbMAMAM 0C80EHUs
OUCYUNTIUHDL.



[{leHHOCTHBIE OPUEHTHPHI cofiepkanus yueOoHou qucturinabl OY JIB 03 « Xumwsi»
HaIpaBjeHbl Ha (GOPMUPOBAHKE Y CTYJEHTOB IIEJIOCTHOTO MPEICTABICHUS 00
OKpY’KarOIIEN MUPE KakK O EUHON CAMOPETYJIUPYEMOM CUCTEME, TIE YEIOBEK U €r0
NEATEIIbHOCTD MPE/ICTABIECHBI KAK YaCTh 3TOW CUCTEMBI, KOTOpPas CYLIECTBYET B
COOTBETCTBHUHM C (PYHIaMEHTAIBLHBIMHU 3aKOHaMHU MPUpPoibl. [ToMrMo 3TOTO0, BaskHOM
COCTAaBJISIFONICH COJIEPKaHUSI XUMUU SBJISIETCS] BOCIIUTAHUE OEPEKHOIO0 OTHOIIICHHUS K
PUPOE U IKOJOTUYECKH 0€3011acCHOro MoBeAeHUs. B 3Toi cBsI3u HE0OXO0AUMO
Hay4YUTh CTYJCHTOB UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS IO XUMUU B
MPAKTHUECKOH, MPOPEeCCUOHANBHOMN NEATEeIbHOCTH U MIOBCEAHEBHON KU3HU JIJIS:

- 00BSCHEHUS XUMUYECKUX SIBJICHUH, MPOUCXOSIINX B MPUPOJIC, OBITY U HA
MIPOU3BOJICTBE;

- ONPEACIEHNS] BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPALLICHUN B PA3JIMYHbBIX
YCJIOBHSIX Y OLCHKHU HUX IMOCIIECICTBUI;

- SKOJIOTUYECKHU TPAMOTHOI'O MOBEICHUS B OKPYKAIOLIEH Cpee;

- OLICHKU BIIMSIHUSI XUMHAYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpeibl Ha OPraHU3M
YEJIOBEKA U IPYTHUE KUBBIE OPTraHU3MBI;

- 0e30IacHOro 00paIeHus C TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBAMHU, JJa00OPaTOPHBIM
000opy1I0BaHUEM;

- IPUTOTOBJICHUSI PACTBOPOB 33JIaHHON KOHIIEHTPAIIMH B OBITY U HA TPOU3BOJICTBE;

- KPUTHYECKOM OLIEHKH JOCTOBEPHOCTH XMMHUUIECKOW MH(POPMAITUH, ITOCTYIAOIICH 13
Pa3HbIX UCTOYHUKOB.

N3yueHne XMMUM Ha YPOBHE CPEHErO 0011IEero 00pa3oBaHUsl HAIIPABJICHO Ha
noctwkenue cnenywomux I[EJTEHN:

- 8 HANPABAEeHUU TUYHOCMHO20 PA3GUINUSL:
1) bopmupoBanue 4yBCTBa MATPUOTU3MA, POCCUHUCKON TPAKIAHCKON UIACHTUIHOCTH
Y OTBETCTBEHHOCTH nepe POInMHON, ropaOCTH 3a POCCUUCKYIO HAYKY;

2) hopMupoOBaHHE IPaXTAHCKON MO3UIMH KaK aKTUBHOTO M OTBETCTBEHHOI'O WIECHA
poccuiickoro o01iecTBa, 00J1a/1alo1Iero 4yBCTBOM COOCTBEHHOTO JJOCTOMHCTBA;

3) bopMupoBaHrE MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JIMajore KyJabTyp, a
TaK)Ke Pa3InYHbIX POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

4) popMupoBaHUE OCHOB CAMOPA3BUTHS U CAMOBOCITUTAHUSI B COOTBETCTBUU C
0O0ILIEYeIOBEYECKUMH LIEHHOCTAMHU U WJ€aIaMH I'PakIaHCKOT0 OOIECTBa,;
TOTOBHOCTh M CLIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKON M OTBETCTBEHHOM
JEATEIIbHOCTH;

5) bopmupoBaHue TOIEPAHTHOTO CO3HAHUS U MTOBEJAECHUE B MOJUKYJITYPHOM MUPE,
TOTOBHOCTb U CLIOCOOHOCTH BECTH JUAJIOT C IPYTUMHU JIFOJAbMHU, JOCTUTATh B HEM
B3aMMOIIOHUMAHHUSA, HAXOAUTH OOIIUE e U COTPYAHUYATH JIJISl UX JOCTH)KCHUS;



6) hopMupOBaHKHE HABBIKOB COTPYTHUYECTBA CO CBEPCTHUKAMU, ACTHMHU MIIAIIIETO
BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJE3HOU, yueOHO-
UCCJIeI0BATENHCKON, TPOSKTHOU U APYTUX BUJIAX IESITEIbHOCTH;

7) bopMupoBaHre HPABCTBEHHOTO CO3HAHMS M MOBEICHUSI HA OCHOBE YCBOCHHS
0O0IIIEYeIIOBEYECKUX [IEHHOCTEH;

8) hopMHpoBaHKE TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE K
caMm000pa30BaHuI0, Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATEILHOE OTHOIICHHE K
HEIMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIIEIITHON MPOo(eCcCHOHATLHON 1
OOIIIECTBEHHOMH JIEATENHLHOCTH;

9) bopmMupoBaHHE SCTETUIECKOTO OTHOIIEHUS K MUPY, BKITIOUYasi SCTETUKY ObITa,
HAyYHOTO U TEXHHYECKOTO TBOPUYCCTBA;

10) popmupoBaHrE MPUHATHUS U peaIn3alisl HUEHHOCTEHN 340pOBOro U 0€30MacHOr0
oOpa3a U3HH, HSTIPUATHE BPEAHBIX TPUBBIUEK: KyPEHHUS, YIOTPEOICHHS aJIKOTOJIA,
HApPKOTHKOB;

11) dopmupoBanue 6epeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
(bU3MYECKOMY U TICUXOJOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U JPYTHUX
JIIOJICH;

12) dopmupoBaHre 0CO3HAHHOTO OTHOIIEHHS K BEIOOPY Oynyiieit npodeccuu u
BO3MOYKHOCTH peaju3alii COOCTBEHHBIX KU3HEHHBIX MJIAHOB;

13) hopMupoBaHHE SKOJIOTHYECKOTO MBIIIICHHS, TOHUMAHHUE BIMSHUS COLMAIBHO-
HPKOHOMHYECKHUX IMPOIIECCOB HA COCTOSTHUE IPUPOTHON U COITUATBHOU CPEbI;
MIPUOOPETEHHUE OIBITa KOJIOTO-HAMIPABICHHON JIEATSILHOCTH.

- 8 HaNpasieHUU GOPMUPOBAHUL MEManpeoOMemHbIX pe3yibmamos.:

1) popMupoBaHre yMEHUS CAMOCTOSTEIHHO ONPENEATh LEIU AeITeIbHOCTH U
COCTaBJISATh IJIAHBI JEATEIILHOCTH; CAMOCTOSITEILHO OCYIIECTBIISITh, KOHTPOJIUPOBATH
Y KOPPEKTHPOBATH AESITEIBbHOCTD; UCIOIb30BaTh BCE BO3MOKHBIE PECYPCHI IS
JIOCTHKEHUSI TIOCTABIICHHBIX 1IEJIEH U peaanu3alliy IJIaHOB S TeIbHOCTH; BEIOMPATh
YCHELIHbIE CTPATErUH B PA3JIMYHBIX CUTYAIUsX;

2) popmupoBaHue yMEHUS MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B
MPOIIECCE COBMECTHOM NESITEIbHOCTH, YUUTHIBATH MO3ULIMK APYTUX YYACTHUKOB
nesTenbHOCTH, 3()(PEKTUBHO pa3pemaTh KOH(DIUKTHL;

3) dbopmupoBaHre ymeHUs BIAJETh HABBIKAMHU [TO3HABATEIILHOMN, yueOHO-
HCCIIEIOBATENbCKOM M IPOCKTHOM AESATEIbHOCTH, HaBBIKAMH pa3peIIeHUs TpoOJieM;
CIIOCOOHOCTh ¥ TOTOBHOCTb K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3JIMUYHBIX METOJAOB MO3HAHMS;

4) bopmMupoBaHHE TOTOBHOCTH M CIOCOOHOCTH K CAMOCTOSITEIbHON WH(DPOPMAIIMOHHO-
MTO3HABATEJIbHON JEATEIbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCA B PA3IUYHBIX
MCTOYHHUKAX UHPOPMALIUU, KPUTUYECKU OIIEHUBATh U MHTEPIPETUPOBATH
nH(OPMAITUIO, TIOJIYIaeMYIO U3 PA3THYHBIX HCTOYHUKOB;

5) bopmupoBaHre yMEHUS UCIIONH30BATH CPEICTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosiorui (nanee — MKT) B penieHu KOTHUTUBHBIX,



KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C COOII0IeHuEM TpeOOBaHUM
PrOHOMHUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, peCypcocOepe:KeHH s, IPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

6) popMHUpoBaHUE YMEHUS CAMOCTOSATEIIBHO OIIEHUBATh U PUHUMATh PEIICHUS,
ONPEACISAIONINE CTPATETUIO MOBEJACHHUS, C YUETOM I'PaKIAHCKHUX U HPABCTBEHHBIX
LICHHOCTEH;

8)popMupoBaHre yMEHUS BIIaJICTh SI3IKOBBIMH CPEJICTBAMU — YMEHHUE SICHO, JIOTUYHO
Y TOYHO M3J1araTh CBOIO TOUYKY 3PEHHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIC
CPEACTBa,

9) bopmupoBanre ymeHUs BIaJETh HABBIKAMHU ITO3HABATEIILHON PeIICKCUU KaK
OCO3HAHUA COBEPIIAEMBIX JEUCTBUI U MBICIUTEIIBHBIX NPOILIECCOB, UX PE3YJIbTATOB U
OCHOBAHUWU, TPAHUIL] CBOETO 3HAHUS U HE3HAHMS, HOBBIX ITO3HABATEIbHBIX 3a7a4 U
CPEACTB UX NOCTUKECHUS;

- 8 HANpPasIeHUU POPMUPOBAHUSL NPEOMEMHBIX Pe3VIbMamos.

1) dopMupoBaHue IpeACTaBICHUS O MECTE XUMHHU B COBPEMEHHOM HAyYHON KapTHHE
MHpa; TIOHUMaHUE POJIM XUMHH B (HOPMUPOBAHUM KPYro3zopa U (yHKIIMOHATIHLHOMN
I'PAaMOTHOCTH YeJIOBEKa JJIs pEIICHMs IPAKTUUECKUX 3aJ1ay;

2) ¢popMHupOBaHUE YMEHHUS BJIaICTh OCHOBOIIOJIATAIOMUMH XUMHUYCCKUMHU
MOHSATUSIMU, TCOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPESHHO UCITOJIH30BaTh
XUMHUYECKYIO TEPMUHOJIOTHIO M CHMBOJIHAKY;

3) bopmupoBaHHe YyMEHHUS BIIaJeTh OCHOBHBIMA METOAAaMHU HAyYHOTO TTO3HAHUS,
WCITOJIb3yEMBIMH B XUMHH: HAOJIIO/ICHNE, OTICAaHNE, U3MEPEHHUE, SKCIICPHUMEHT;
yMeHue 00padaTeiBaTh, 0OBSICHITH PE3yJbTaThl MPOBEAEHHBIX OMBITOB U JC/IaTh
BBIBOJIBI; TOTOBHOCTh ¥ CIIOCOOHOCTH MPUMEHSITh METOIbI TIO3HAHKS TIPU PEIICHUH
MPaKTUYECKUX 3a]1a4;

4) dhopMupoBaHHE YMEHHUS TaBaTh KOJUYECTBEHHBIC OIICHKHA M MPOBOJIUTH PACcUEThI
10 XUMUYECKUM (HOpMYyJIaM B YPAaBHCHUSIM;

5) bopmupoBaHne ymeHus: COOII0IATh MpaBUiIa TEXHUKU 0€30MacHOCTH TIPH
HCITOJIb30BaHUN XUMHUYECKUX BEIIECTB;

6) popMupoBaHUEe COOCTBEHHOM MO3HUIIMH 110 OTHOIIEHHUIO K XUMHYECKOMN
uH(pOpMaIuu, MOTyd4aeMO U3 pPa3HbIX HCTOYHUKOB.

3aoauu:

e (opmupoBaHUE y CTYJICHTOB 3HAHUM OCHOB XHUMHYECKON HAYKHU — BaXKHEHUIITUX
(bakToB, MOHATUN, XUMHUYECKUX 3aKOHOB U TEOPUI, XUMUUYECKOTO S3bIKA,
PaCKpPBITUS TOCTYITHBIX 0000LIEHII MUPOBO33PEHUECKOTO XapaKTepa;

® pa3BUTHE YMEHHMH HaOMOJaTh U  OOBICHATH XUMHUYECKHUE SIBJICHUS,
IPOUCXOASAIINE B IPUPOJIE, TAOOPATOPHUH, B TOBCEAHEBHOM KU3HH,



¢ (dopMUpOBaHUE CIIEHUATBHBIX YMEHUN 00paliaThCs ¢ BEIIECTBAMU, BHIMOIHSITh
HECJIOKHBIE OIBITHI, COOJII0/1asl IPAaBUJIa TEXHUKU O€30MacHOCTH;

® DacKpheITHE T'YMAaHMCTHYECKOW HAIIPaBICHHOCTH, €€ BO3pacTarOUIed pOJIM B
pelIeHUH  TJIOOAIBHBIX  NpPOOJIEM, CTOAIIMX  NEpel  YEIOBEYECTBOM:
DHEPreTUYECKOM, ITPOTOBOIBCTBEHHOM, IKOJIOTUYECKOM;

® pacKphITHE NEepe] CTYAECHTaMU BKJIa[la XUMHUHU B HAYYHYIO KAPTUHY MUDA;

® pa3BUTHE TYMAHUCTHMUECKUX YEPT JMYHOCTH, (POPMHUPOBAHUE TBOPUYECKUX
3a/1aTKOB;

® BOCIIUTaHUE IEMEHTOB dKOJOTHUYECKON KYJIbTYpHI.

JIMYHOCTHBIE, METAIIPE/IMETHBIE U IIPEJIMETHBIE PE3YVJIBTATHI OCBOEHUA
XUMHH

Tpeboeanusa k pezyrbmamam oceoenus yueonoit oucuyunaunvt OY/IB 03
«Xumusay

» Tpebosanuss Kk  pe3yibmamam  OCB0€HUsL  VUEOHOU  OUCYUNTUHbBL
JIMYHOCTHAIM, BKIIOYAIONIAM TOTOBHOCTH M  CIIOCOOHOCTh CTYJIEHTOB K
CaMOpPAa3BUTUI0O U JMYHOCTHOMY CaMOOMpENEICHUI0, CHOPMUPOBAHHOCTH  HX
MOTHBAIlMA K OOYYEHHWIO U IICJICHANPABICHHON IO3HABATEIbHOU JEATEIHHOCTH,
CUCTEMbl 3HAYMMBIX COLHUAIBHBIX W MEXIMYHOCTHBIX OTHOUIEHUW, IEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTPa)XalIIUX JHYHOCTHBIE M TPaXITAHCKHE MO3UIMU B
NeSATeILHOCTH, MPABOCO3HAHUE, JKOJOTHYECKYIO KYIbTYpPY, CIHOCOOHOCTH CTaBHUTh
HEIM M CTPOUTh KU3HEHHbIE IUJIaHbl, CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKOM
IrpaXJaHCKOW WJICHTUYHOCTH B TTOJUKYJIBTYPHOM COILIUYME;

Jluunocmuvimu pezyromamamu ocBoeHus aucuiinabl OY 1B 03 « Xumusi»
SABJISIFOTCS CIEAYIOIIUE YMEHUA.

® OCO3HAaBaTh €MHCTBO U LIEJIOCTHOCTh OKPYKAIOIIETO MUPA, BO3MOKHOCTH €T0
MO3HABAEMOCTU U OOBICHIUMOCTU HAa OCHOBE JIOCTUKEHUIN HAYKH;
® CTPOUTH COOCTBEHHOE 1IETOCTHOES MUPOBO33PEHNE HA OCHOBE U3yUEHHBIX (haKTOB;
©0CO3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPa30BaHUIO, B TOM YHCIIE U B
pamMKax, CaMOCTOATEIBLHOM IEITEIbHOCTH BHE yUeOHOTO YUPEKICHHUS;
® OIICHUBATH MOBEACHUE C TOYKU 3PEHUS XUMUIECKOM 06€30macHOCTH (TEKCTHI U
3aJlaHus) U KU3HEHHBIE CUTYallMH ¢ TOYKHU 3pEHUsT 0€30IacHOT0 00pa3a KU3HU U
COXPAHEHUS 3/I0POBbSI;
OIIEHUBATh KOJOTUYECKUN PUCK B3aUMOOTHOIIECHUI Y€JIOBEKA U TPUPO/IbI;
® hopMUPOBATH FKOJOTUYECKOE MBIIIJIEHUE: YMEHHUE OLIEHUBATh CBOIO JAESITEIIbHOCTh
Y TIOCTYNIKH IPYTHUX JIFOJIEW C TOYKH 3PEHUS COXPAHEHUS OKPYKAIOILIEH CpelIbl -
rapaHTta *U3HU U 0JIaronory4dus Jiroier Ha 3emiie;



® CaMOCTOSITEJIbHO BEIOMPATH CTUJTh TIOBEICHMS, PUBBIYKH, 00€CTICUNBAIOIIIHEC
0e30macHblif 00pa3 JKU3HU U COXPAHEHHE 3[0POBbS — CBOETO, a TAKKE OJIM3KUX
JOJIEH U OKPYKAIOIIUX;

® CaMOCTOATENLHO MPOTUBOCTOSITH CUTYalLIUSIM, IPOBOLIMPYIOIIUM HA MOCTYTIKH,
KOTOPBIE YTPOKaIOT 0€30MaCHOCTH U 37]0POBBIO;

®BLIOMPATH MMOCTYIKH, HAIICJICHHBIC HA COXpaHEHUE U OepeHOE OTHOIICHHUE K
pupoze, 0COOCHHO KUBOM, U30erasi MPOTUBOMOJIOKHBIX MOCTYIKOB, TOCTETIEHHO
y4ach U OCBaMBasl CTPATETUIO PAIIMOHAIBHOTO IPUPOIONIOIH30BAHUS;

o yOEXKIaTh APYTHX JIOACH B HEOOXOIMMOCTH OBJIAICHUSI CTPATETHEH palliOHATBHOTO
MPUPOJIONIOIB30BAHUS;

® [ICTI0JIb30BaTh AKOJOTUUYECKOE MBIIIICHUE J1JIsl BRIOOpa CTpaTeruu COOCTBEHHOTO
MOBEJICHUS B KQU€CTBE OJJHOM U3 IIEHHOCTHBIX YCTAHOBOK.

Memanpeomemuvivu pe3yrbmamamu WM3y4eHHUs] Kypca XUMHUHU SIBISICTCS
dbopMupoBaHUe YHUBEpPCATbHBIX Y4eOHbIX gciicTBUi (YVY]l): peryiasTUBHBIX,
MO3HABATENIbHBIX, KOMMYHHUKATUBHBIX; CIIOCOOHOCTb HX HCIOJIb30BaHUS B
[I03HABATEJIbHOW U COLUAIBHOM IPAKTUKE, CAMOCTOATEIBHOCTh B ILUIAHUPOBAHUU U
OCYILIECTBJICHUH YUeOHOH NEATEeIbHOCTH U OpraHU3alMi Y4eOHOTO COTPYJHHUYECTBA C
neAaroraMd M CBEPCTHUKAaMH, CIOCOOHOCTh K TOCTPOEHUIO WHIUBUAYaTbHON
00pa30BaTeNbHON TPAEKTOPUH, BIAJCHHUE HAaBBIKAMU Y4eOHO-HCCIIEA0BATEIbCKOM,
IIPOEKTHOW Y COLMAIIBHON JEATEIIbHOCTH;

PEI'YJIAATUBHBIE VV]:

- CaMOCTOSITEILHO OOHAPYXUBATh U (OPMYIUPOBATH YUCOHYIO TPOOIEMY,
OTIPENEIATH 1IeJIb yUeOHO! AeSITENbHOCTH, BEIOUPATh TEMY NPOEKTa;

- BBIIBUTaTh BEPCUM PEIIEHUsI TPOOJIEMbI, OCO3HABATh KOHEUHBIN pPe3yJIbTar,
BbIOMpaTh U3 MPEAJIOKEHHBIX U UCKaTh CAMOCTOSTEIBHO CPEJICTBA JOCTHKEHUS LIENH;
COCTABJISITh (MHAWBUIYAJIBHO WJIM B TPYMIIE) IJIAH pelieHus MpoOaeMbl (BHIITOTHEHUS
MIPOEKTA);

- paboTas 1o TUIaHy, CBepSATh CBOM JCHCTBHS C LIEJIbIO U, P HEOOXOAUMOCTH,
UCTIPABIISATH OIMIUOKU CAMOCTOSTEIHHO;

- B IMAJIOTE€ C TIPETIOIaBaTelIeM COBEPIICHCTBOBATH CAMOCTOSITENILHO BRIpaOOTaHHBIE
KPUTEPUH OIICHKH;

- MOJIOUpaTh K KaX01 mpobieMe (3a1aue) aleKBaTHYIO €l TEOPETUUECKYIO MOJIETb;
- paboTas o NpeIoKEHHOMY U CAMOCTOSTEIbHO COCTABJICHHOMY IIJIaHY,
UCIIOJIb30BaTh HapsAy C OCHOBHBIMH U JIOTIOJIHUTEIbHBIE CPEACTBA (CIIpaBOYHAs
JUTEPATYPA, CI0KHBIE TPUOOPBI, KOMITBIOTED);

- IJIJAHUPOBATh CBOIO UHIUBUAYaTIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;



CBOOOJTHO TTOJTH30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSMHU OTICHKH U CAMOOIICHKH,
HCXOJIS U3 LIEJIU ¥ UMEIOIIUXCS KPUTEPUEB, pa3ndasi pe3yiabTaT U CIIOCOOBI
JICCTBUI;

- YMETh OILICHUTH CTEIICHb YCIEITHOCTH CBOSH MHINBUAYAILHOW 00pa30BaTeIbHOM
JIeSITEbHOCTH;

- IaBaTh OIIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBaM M YepTaM XapakTepa («KaKoB si»),
OTPENICNIATh HAIIPABJICHUS CBOCTO Pa3BUTHUS («KAKUM S XOUY CTaTh», «4TO MHE JIJIS
ATOT0 HAJO CACIaThY).

1IO3HABATEJIBHBIE VV]I:

- aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(PUIIMPOBATH U 00001IATh (PAKTHI U SBJICHHUS,
BBISIBJIATH PUYHUHBI U CIEICTBUS MPOCTHIX SBJICHUIA;

-OCYIIECTBIISITh CPAaBHEHHE, KJIACCU(PUKAIINIO, CAMOCTOSITEILHO BHIOUPAsi OCHOBAHUS
¥ KPUTEPUH JIJIS1 YKA3aHHBIX JIOTHYECKUX OTepaItiii;

- CTPOUTH JIOTHYECKOE PACCYKJICHHE, BKIIIOYAIOIIEE YCTAaHOBICHNUE IPUYUHHO-
CJICACTBEHHBIX CBS3EH;

- CO3/1aBaTh CXEMAaTHYECKHUE MOJICIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTePUCTHK
00BEKTA;

- COCTaBJISATh TE3WCHI, PA3TMYHBIC BUBI INIAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.);

- MpeoOpa3oBbIBaTh HH(POPMAIIHIO U3 OJTHOTO BUJA B IPYroH (TabyHIly B TEKCT U Mp.);
- BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(MOPMAITNY;

- aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(PHUIIMPOBATH U 0000IIATH MOHATHS: /1aBaTh
OTIpEeJICJICHHE MOHATHUAM Ha OCHOBE M3YYEHHOTO HA PA3IMYHBIX MpeIMeTax yueOHOro
MaTepHaa, OCYIIECTBISATh JOTHYECKYIO OTIEPAIMIO YCTAHOBIIEHUS POIOBUIOBBIX
OTHOIIEHUH, 00001aTh TTOHITHUS — OCYIIECTBIIATH JJOTUYECKYIO OTMEpaIlfio mepexoaa
OT MOHSTHUS C MEHBITUM 00BEMOM K MOHSATHIO C OOJIBIIUM 00BEMOM;

- CO3/1aBaTh MOJIEJIH C BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBCKTA,
peoOpa30BLIBATH MOJICIH C IEIbIO BBISBICHUS OOIINX 3aKOHOB, OTIPEICIISIONINX
JIAHHYIO MPEIMETHYIO 00J1aCTh;

- MPEJICTABIATH HH(POPMAIINIO B BUJIE KOHCIIEKTOB, Ta0IMII, CXeM, Tpa(uKoB;

- MpeoOpa3oBbIBATH MHPOPMALIMIO U3 OJTHOTO BUJIA B JPYTrOi U BEIOMPATH YAOOHYIO
1151 ce0st popMy duKcanuu U MpeIcTaBiIeHUsS HHPOpMAIUK;

- IOHKUMas TTO3HIINIO APYTOT0, Pa3IuvaTh B €r0 peUr: MHCHHE (TOUKY 3pCHHUS),
JIOKa3aTeNIbCTBO (apryMeHThI), (haKThl U T.JI.;

- CaMOMYy CO371aBaTh UCTOYHUKHU MH(GOPMAIIHH PA3HOTO TUTIA U JUTSI PA3HBIX
ayJIMTOpHiA, COOJIIOaTh MHPOPMAIIMOHHYIO TUTUEHY U TIPAaBHIIa HHPOPMAIIMOHHOMN
0e3011aCHOCTH;

- YMETh UCIOJIH30BATh KOMITBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH KaK
WHCTPYMEHT JIJIs1 TOCTHIKEHUS CBOUX IIETICH.

KOMMYHUKATHUBHBIE VV]I:



- CAMOCTOSITEILHO OPTraHU30BbIBATh YUEOHOE B3aUMOJICUCTBHUE B TpymIe (ONpeaesiTh
oO1ue 1eNn, pacupeiesaTh POJIU, T0TOBAPUBATHCS APYT C APYTOM U T.1.);

- OTCTamBas CBOIO TOUYKY 3PEHUS, IPUBOIUTH aPTYMEHTHI, MOATBEPKAast uX (haKTamu;
- B IUCKYCCHH YMETh BBIIBUHYTH KOHTPAPTYMEHTHI, iepe(pa3supoBaTh CBOIO MBICITH
(BMaieHne MEXaHN3MOM SKBUBAJICHTHBIX 3aMEH);

- YIUTHCS KPUTUIHO OTHOCHUTHCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM TPHU3HABAThH
OIMOOYHOCTH CBOETO MHEHUS (€CITM OHO TAKOBO) U KOPPEKTUPOBATH €TO;

- IOHUMas MO3UIIMIO APYTOro, Pa3jndaTh B €r0 peuu: MHEHHUE (TOUKY 3pEHUs),
JI0OKa3aTeIbCTBO (apIyMEHTHI), (DaKThI U T.1I.;

- YMETh B3TJISIHYTh Ha CUTYAIIMIO C MHOW MO3UIIMK U JOTOBAPUBATHCSA C JIFOJIbMU WHBIX
MTO3ULIAM.

IIpeomemmnule pezyromamul.
TpeOoBaHUs K YPOBHIO MOATOTOBKUA CTYJI€HTOB HAIIPABJIEHBI HA PEATM3ALUIO
JEATEIIBHOCTHOTO, PAKTUKO-OPUEHTUPOBAHHOTO U JIMYHOCTHO-OPUEHTUPOBAHHOTO
ITOAXOZI0B; OCBOCHHE CTYJCHTAMHU UHTEIUIEKTYaJIbHON U NMTPAKTUYECKON
NEeSATEIbHOCTH; OBJIAJICHUE 3HAHUAMH U YMEHUSIMH, BOCTPEOOBAHHBIMU B
ITIOBCETHEBHOM KU3HH, ITO3BOJISIOIIAMHA OPUEHTUPOBATHCS B OKPYKAIOIIEM MUPE,
3HAYMMBIMU JJISI COXPAHEHUSI OKPY>KAIOIIEH Cpeibl 1 COOCTBEHHOTO 3/I0POBbSI.

B pe3ynomame uzyuenus xumuu Ha 6a3080M YposHe CyOeHm OO0NHCEH:

® 3HATH/TIOHUMATH

BOKHEHIINE XUMUYECKUE TIOHTHS: BELIECTBO, XUMUYECKHI 2JIEMEHT, aTOM,
MOJIEKYJIa, XUMUYECKas CBSA3b, BAJIECHTHOCTb, CTEIIEHb OKUCIICHUS, YTIIEPOIHBIN
cKener, (PyHKIMOHAJIbHAS TPYIINa, H30Mepusl, TOMOJIOTUs, aJIJIOTPOIIHSL, U30TOIIbI,
20, MosipHBIE Macca U 00bEM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpO€HUs, (HE)IIEKTPOIUTHI;

OCHOBHBIE 3aKOHBI XMMHUH U XUMUYeckue Teopun: 3CM, 3aKOH IOCTOSIHCTBA COCTaBa,
[13, Teopusi XMMHUYECKOU CBSI3U, CTPOCHUSI OPTaHUYECKHUX BEILIECTB;

Ba)KHEWIIME BEUIECTBA U MaTEPHUAJIbl: CEpHAs, COJIsTHAsS, a30THAs M YKCYCHasl KUCIIOTHI,
MeTaH, 3TUJICH, alleTUJIeH, O€H30J1, 3TaHOJ, )KUPBI, MbLIA, TJIFOK03a, Caxapo3a,
Kpaxmas, KJIeT4aTKa, OeJIKU, HICKyCCTBEHHbIE U CHHTETUYECKHE BOJIOKHA, KAYyUyKH,
IUIACTMACCHI; METAJIbl U UX CILJIaBBI, IIEJI0YH, aMMHAK, MUHEPAJIbHbIE YA0OPEHHUS.

® YMETh:

HA3bl8amb N3YYCHHBIE BEIIECTBA MO0 «TPUBUAIBHOW» WM MEXITyHAPOIHON
HOMEHKJIaType;

onpeoensamys: BaICHTHOCTh U CTENIEHb OKUCICHUS! XUMUYECKUX 3JIEMEHTOB B
BEIIECTBAaX, THIl XMMUYECKOHN CBSI3U B COSIMHEHUSIX, 3aps] MOHA, XapaKTep Cpebl B



BOJHOM PacTBOPE HEOPTAHMUECKOTO BEIIECTBA, OKUCIUTEh/BOCCTAHOBUTED,
MPUHAIIICKHOCTH BEIIECTB K ONMPE/ICICHHOMY KJIaccy;
Xapakxmepuzoeams: 3IEMEHTbI MaJIbIX MEPUOAOB MO U3 nonoxeHuto B [1C, oOurue
XUMHUYECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
Y OPraHUYECKUX BEIIECTB, CTPOCHUE U XUMUYECKHE CBOMCTBA U3yUEHHbIX
OpraHUYECKUX BEIIECTB;
00bsCHAMb 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS, IPUPOILY
XUMHUYECKOH CBSI3H, 3aBUCHMOCTh CKOPOCTH XMMUYECKON PEaKITUHU U TOJI0KCHUS
XUMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (DAKTOPOB;
8bINONIHAMb XUMUYECKHUI IKCIIEPUMEHT 10 PACIIO3HABAHUIO BAXKHEHIITUX
OpPTaHUYECKUX M HEOPTAaHUYECKHUX BEIIECTB;
npo8ooUNb CAaMOCTOSITEIILHBIN MTOMCK XUMUYECKOM HH(OpMAINU C UCTIOIH30BaHUEM
Pa3TUYHBIX UICTOYHUKOB (HAyIHO-TIOMYJISIPHBIX U3IaHUH, KOMITBIOTEPHBIX 0a3
JAHHBIX, pecypcoB MHTepHEeTa); NCIIOIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUU IS
00paboOTKH U Mepeaun XuMUYECKON HHGOPMAITH U €€ MPEACTaBICHUS B Pa3IMUHbBIX
dbopmax;
UCNONIb308aMb TIPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM JCSITEIBHOCTH U
MOBCETHEBHOM >KU3HU JJISL:
- 00BSICHEHUSI XUMUYECKUX SIBJICHUM, MPOUCXOSAIINX B IPUPO/JIE, OBITY U Ha
MIPOU3BOJICTBE;
- OTIpeIeNICHNS BO3MOYKHOCTH MPOTEKAHMSI XUMUUYECKUX TPEBPAIICHUHA B Pa3IMYHBIX
YCJIOBUSIX U OIIEHKH UX MOCEICTBUM;
- DKOJIOTUYECKH TPAMOTHOTO MOBEICHUS B OKPY>KaloIleH cpelie;
- OIICHKH BJIMSIHUSI XHUMHYECKOTO 3arpsi3HEHUS OKPYIKAIOIICH Cpeibl HA OpTraHUu3M
YEJIOBEKa U IPYTHUE KUBBIE OPTaHU3MEI;
- 0e30MacHOro 0OpamnieHus C TOPIOYMMHU U TOKCUYHBIMHU BELIECTBAMH, Ja00OPATOPHBIM
000pyIOBaHUEM;
- IPUTOTOBJICHUSI PACTBOPOB 33JIaHHON KOHIIEHTPAIMH B OBITY U HA TPOU3BOJICTBE;
- KPUTHYECKOU OIEHKU JJOCTOBEPHOCTH XUMHUUYECKOU MH(OpMAIuu, MOCTynaromen u3
pa3HBIX HCTOYHUKOB.
[Iporpamma nipemycmaTpuBaeT GOpMHUPOBAHNE Y CTYACHTOB OOIICYYCOHBIX YMEHHUH U
HABBIKOB, YHUBEPCAIBHBIX CTIOCOOOB JIEATETLHOCTH M KITFOYEBBIX KOMITCTCHITHIA:
YMEHUE CaMOCTOSATEIILHO 1 MOTUBUPOBAHHO OPTaHU30BHIBATH CBOIO IMO3HABATEIHHYIO
NeATEIIbHOCTD;
MCIIOJIb30BaHUE JIEMEHTOB MPUUYHUHHO — CJIEJACTBEHHOT'O M CTPYKTYPHO -
(GYHKIHOHATBHOTO aHAJIN3A;
OTpeIeJICHUE CYITHOCTHBIX XapaKTEPUCTUK U3yIaeMOT0 00BEKTA;
yMeHUE pa3zBEPHYTO 0OOCHOBBIBATH CYKJEHUS, aBaTh ONpPEIeTICHUs, IPOBOIUTh
JI0Ka3aTelIbCTBA;
OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJACHUS B OKPYKAIOIIEM MUPE.

Hapsiny co 3HaHWSIMM U YMEHHSIMH, MPUOOPETAEMBIMH OOYYaIOIMMHUCS Ha
ypoOKax, MAMCIMUIUIMHA CIOCOOCTBYeT (OPMHUPOBAHUIO U PA3BUTHIO  00WUX



KoMnemenyuul CTYJEHTOB, TIPOMHCAHHBIX B (EeAepalbHbIX TOCYJAPCTBEHHBIX
00pa3oBaTeNbHBIX CTaHAAPTAX CPEIHETO NMPO(HECCHOHAIBHOTO 00pa30BaHMU:

OK 1. [loHumars CyImHOCTb U COLMANIbHYIO 3HAUMMOCTh Oyay1iei npodeccun,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STENbHOCTb, HCXO/IS U3 LIEIH U CIIOCOOOB €€
JOCTHKEHHUS, ONIPEIETIEHHBIX PYKOBOIUTENIEM.

OK 3. AnanuzupoBath pabouylo CUTYaIMIO, OCYIIECTBIATh TEKYIIMI U UTOTOBBIN
KOHTPOJIb, OLICHKY W KOPPEKIIUIO COOCTBEHHOM JESTENbHOCTH, HECTU
OTBETCTBEHHOCTH 32 PE3yJIbTaThl CBOCH pabOTHI.

OK 4. OcymiecTBasiTh MOUCK MHPOpMAIUU, HEOOX0IUMOM 11 () PEKTUBHOTO
BBITIOJIHEHUS MPO(PECCUOHAIBHBIX 3a7a4.

OK 5. Ucnonb3oBaTh HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHHU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. Paboratpe B koMaH i€, 3 (PEKTUBHO OOLIATHCS C KOJUIEraMu, pyKOBOACTBOM,
KJIMEHTaMH.

OK 7. Opranu3oBbIBaTh COOCTBEHHYIO JACSTEIHHOCTh C COOJIIOICHUEM TpeOOBaHUI
OXpaHbl TPYJla U IKOJIOTHIECKON 0€30MMacHOCTH.

B copepxanue y4eOHOW JUCIUIUIMHBI BKIIFOUCHBI npoecCHoHaTBEHO
3HAUYMMBIE OJJIEMEHTBHl.  DTOT KOMIIOHEHT peau3yeTcsi MpPU HHIUBHUIYAIbHOU
CaMOCTOATENIbHON  paboTe CTyIEeHTOB (HamucaHue pedepaToB, MOATOTOBKA
COOOIIIEHUM, 3alUTa TPOEKTOB), B TMpolecce Y4YEOHOM JeATeNbHOCTU IO
PYKOBOJICTBOM  TIperojiaBatesisi  (BBIMOJHEHUE XWMHUYECKOTO  AKCIIEPUMEHTa —
7a00paTOPHBIX  OMBITOB M MPAKTHUYECKUX  paboT, pEIIeHHEe  MPaKTHKO-
OpPHUEHTHUPOBAHHBIX PACUCTHBIX 33/1a4 U T.1I.).

Hnousuodyanvuuiii npoekm cmyoenma no yuebroti oucyuniune OV/B 03
«Xumusay

NuauBuayanbHas MPOEKTHAS JACSITEIbHOCTD SBJSCTCS 00s3aTebHOM YacThIO
0o0pa30BaTebHON  JICSITEILHOCTH CTYJICHTA, OCBaMBAIOIIIETO OCHOBHYIO
npodeccuonanbHy0 00pa30BaTENbHYIO0 MPOTPaMMy CpPEIHEro MPOQECCHOHAIBHOTO
o0Opa3oBaHMsl, MPEIyCMaTPUBAIONICH MOJyYEeHUE CpelHero oOIiero oOpa3oBaHUs U
CHEIUATHHOCTH.

NunuBuyanbHBIA TPOEKT MPEACTABISAET co00il 0coOyio (opMy OpraHU3AINHA
o0pa30oBaTeIbHON NEATEbHOCTH CTyJeHTa (yueOHOE WCCIIeIOBAaHWE WM YYeOHBIN



MPOEKT) B paMKaxX OCBOCHHUS OCHOBHOW TpodeccrnoHaabHOW 00pa3oBaTeIbHOM
pOrpamMMbl  CpeHEro NpodhecCUOHATBLHOTO 00pa30BaHUS.

Lenu opeanuzayuu pabomol HAO UHOUBUOYATILHLIM NPOEKMOM:

CO3/aHHE  yCIOBUM 111 QOopMHpOBaHUS  Yy4EOHO-TIPO(ECCHOHATBLHOU
CaMOCTOSITEJIBHOCTH CTYJ€HTa — OyAYyIIEro CIEeNNaIncTa;

pa3sBUTHE TBOPYECKOIO NMOTEHUHMANA CTYACHTA, aKTUBU3AaLMs €ro JIMYHOCTHOU
No3MLIMKM B 00Opa30BaTEJIbHOM IPOLECCE HA OCHOBE IPHOOpeTeHHUs
CYOBEKTUBHO HOBBIX 3HAHHUH (T.€. CaMOCTOSITENFHO IOJIy4aeMbIX 3HAHUH,
SBJIAIOIINXCSI HOBBIMU Y JIMYHOCTHO 3HAYUMBIMU ISl KOHKPETHOT'O CTYEHTA);
pa3BuTHE PEryJIATUBHBIX, ITO3HABATEIIbHBIX, KOMMYHHUKATHUBHBIX
YHUBEPCAIbHBIX YUYEOHBIX JEHCTBUI CTY/IEHTA;

[IPEAOCTABICHUE BO3MOXKHOCTH  CTYAEHTY IIPOJAEMOHCTPUPOBATH  CBOU
JOCTUKEHUS B CAMOCTOATEIbHOM OCBOCHUU M30paHHOM 00sacTu.

3aoavamu evinoninenus uﬂdueudyaﬂbﬂoeo npoekma AGJIAIOMCA.

(opMupoBaHHE  yYMEHMsS  OCYIIECTBISATh  MO3TAllHOE  IUJIAHUPOBAaHUE
JESITEIbHOCTH (CTYJIEHT J0JKEH YMETh YETKO OINPENEIUTh 11eJb, ONUCATh II1aru
no €€ JOCTHKEHUIO, KOHUEHTPUPOBATbCA HA JIOCTH)KEHUH 1eId Ha
NPOTSKEHUU BCeUl paboThl);

chopMUpoBaTh HaBbIKKU cOopa U 00pabOTKM HMHPOPMALMH, MaTEPUATIOB
(ymMeHu# BBIOpaTh MOAXOASAITYI0 HHPOPMAIINIO, TPABUIIBHO €€ UCTOJIb30BaATh);
pa3BUTh YMEHHs 00001IaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATH, OQOPMIIATD,
PE3€HTOBATh UH(OPMAIHIO;

chopMUpOBATh TO3UTUBHOE OTHOIIEHUE Yy CTYAEHTa K JI€ATEIbHOCTH
(MpOSIBISITH WHULMATUBY, BBIMNOJIHATH pabOTy B CPOK B COOTBETCTBHM B
YCTaHOBJICHHBIM IIAHOM).

P€3yﬂbmai’l’Zbl BbINOJIHEHUA quueudyaﬂbﬂoeo npoexkma 001JICHbL ompaostcanv.

c(hOpMHUPOBAHHOCTh HABBLIKOB KOMMYHUKATUBHOM, y4eOHO-HUCCIIEI0BATEIbCKOMN
JIESITETbHOCTH, KPUTUUYECKOTO MBIIIJICHHUS;

CITOCOOHOCTh K MHHOBALIMOHHOM, aHAJIMTUYECKOM, TBOPYECKOMU,
VHTEJUIEKTYaJIbHOU A€ TEIIbHOCTH;

chOPMHUPOBAHHOCTh  HABBIKOB  TMPOCKTHOW  JIESITEIBHOCTH, a  TaKxke
CaMOCTOSITEJTLHOTO  NMPUMEHEHUS TMPUOOPETEHHBIX 3HAHUU H  CHOCOOOB
JICUCTBUIM MpU PEIICHUU PaA3JIMYHBIX 3a7ay, UCIOJIb3Yys 3HAHUA OJHOIO WIIH
HECKOJBKHUX yU4E€OHBIX MPEIMETOB MM TIPEIMETHBIX 00JIaCTelH;

CIIOCOOHOCTH TIOCTAHOBKH TIEJIH U (POPMYJIUPOBAHUS TUTIOTE3bI UCCIEIOBAHUS,
IJIaHUPOBaHUsI pabOThI, 0TOOpa U MHTEPIPETAIIMH HEO0OX0IUMOM uH(pOpMaIuH,



CTPYKTYPUPOBAaHHS APTYMEHTALMM PEe3YyJbTAaTOB MCCIEIOBAaHUS HAa OCHOBE
coOpaHHBIX JaHHBIX, IPE3EHTALIMN PE3YIIbTaTOB.

Tpebosanus k no02omoske UHOUBUOYATbHO20 NPOEKMA:

— WHJUBUAYAJIbHBIA MpoeKT 1no ydeOHoul nucuumuinmHe OY]IB 03 «Xumus»
BBITIOJTHSIETCSA CTyJCHTaMHU CaMOCTOSITETIBHO 1V PYKOBOJACTBOM
IpernojaBaresiss IO BbIOpaHHOW TemMe B JIF0OOKW HM30paHHOM o0OsacTu
NesATeIbHOCTH (ITO3HABATENLHOM, MPAKTHUYECKOM, yueOHO-UCCIIeI0BATEIbCKOMH,
COITMAILHOM, XY10)KECTBEHHO-TBOPUYECKOM, UHOM);

-  HWHAWBUIYAJIbHBINA MPOEKT BBIMOIHAETCS CTYAEHTAMH B TEUEHHE BCErO Kypca
U3Y4YeHUs] Y4yeOHOW IUCHUIUIMHBI B paMKaX BHEAyJIUTOPHOM CaMOCTOSITEIHHOU
paboThl, ¥ TOJKEH OBITh MPEJICTABIICH B BHUJIE 3aBEPIIEHHOTO MPOAYKTa-pe3yJibTaTa:
MH(OPMAIMOHHOTO, TBOPYECKOr0, COLMAIBHOIO, MPHUKIATIHOTO, WHHOBAIIMOHHOTIO,
KOHCTPYKTOPCKOT0, HUHKEHEPHOTO

1.4. PexomeHnoyemoe KOIUYECMBO YACO8 HA OCBOCHUE NPOCPAMMbBL Y4eOHOU
oucyunaunvl 1o npodeccun  35.01.15. «DNEKTPOMOHTEP 1O PEMOHTY U
00CITy’)KHBaHHIO 3JIEKTPOOOOPYIOBAHUS B CEITHCKOXO3WCTBEHHOM MPOU3BOJICTBEY !

MakcuMaibHas yueOHas Harpy3ka — 192 vac, B ToM uncie:

oOsi3aTenbHasl ayauTopHas yueOHas Harpy3ka — 128 dacoB, BkiItouaroras 16
4acOB MIPAKTUUECKUX padoT;

CaMOCTOsITeNIbHAsI paboTa CTyAeHTOB — 64 yaca.

2.  CTPYKTYPA H CONEPKAHHE YYEFHOH TUCITHITTTHHBI

2.1 Obwvem yuebHoll oucyuniumol u 8UObL Y4eOHOU pabomol

Buo yueonou pabomuwi Obvem uacos
MakcumanbHas yueOHasi Harpy3ka (Bcero) 192
OO6s3atenpHas ayIuTOpHas yueOHast Harpy3Ka (BCEro) 128
B TOM YHCJIE:
JlaGopatopHble U MpaKTUYECKHUEe PabOThI 16
KOHTPOJIbHBIE pabOThI 4
CamocrosiTenpHas paboTa cTyZieHTa (BCEro) 64

B TOM YHCJIE:
BBIMOJTHCHUE WHANBUIYAIBHOTO IPOEKTA
TEMaTHKa BHEAYTUTOPHOU CaAMOCTOSITEIILHON paOOTHhI 64
—  BbINOJIHEHUE OOMAUWHUX KOHMPOIbHBIX pAOOM;
—  BbINOJIHEHUe UHOUBUOYATIbHBIX 3A0AHUT;




— peuteHue 3a0a4 u 8bINOJHeHUe NPeepaeHUll;
— cocmasienue maobauy,;

—  BbINOJIHEHUE MeCmOBbIX 3A0AHULL;

—  BbINOJIHEHUE OOMAUIHE20 IKCNePUMEHMA,

— N0020MOBKa coobueHUll, O0OKIA008;

— N0020MOBKA Npe3eHmayull;

— n002omoeka pegepamos u m.o.

Ilpomesicymounas — ammecmayus npogooumcs 6 gopme
3auema




2.2 Temamuueckuti nian u cooepicanue y4eoHou OUCYyuniuHvl « Xumusiy

HaumeHoBaHue pa3jiesioB u Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHbie padoThl, Oo0bem YpoBeHb
TeM NPAKTHYECKHE 3AHATHS, CAMOCTOSITE/IbHAS Pa00Ta CTY/1€HTOB 4acoB YCBOEHHS

1 2 3 4

Bgenenue Hayunble MeTO/1bI TO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHM. 1 1

Ponb sxcriepumMenTa U TeOpuU B XUMUU. MoJieTupoBaHNEe XUMUYECKUX
MPOIECCOB. 3HAYEHUE XUMUU TIPU OCBOSHUHM crnienraibHocTeit CI10
TEXHUYECKOTO npoduis nmpodeccnoHaIbHOro 00pa3oBaHusl.

BxoaHo# KOHTPOJIB 1 1,3
Pa3nen 1. O01mas n 42
HEOpraHu4vecKast XuMmusi

Tema 1. 1. OcHOBHEBIE IOHATHS OcHoBHbIe mnoOHATHA xuMuM. BemectBo. AtoM. Mornekyna. 4 1,2,3
M 3aKOHBI XUMHHU Xumudeckuid 35eMeHT. Asutotporus. IIpocTble M CIIOKHBIE BEIISCTBA.

KadecTBeHHBIN 1 KOJUYCCTBEHHEBIM COCTaB BEIISCTB. X MMHUYCCKHE 3HAKHU U
dopmynbl.  OTHOCHUTENbHBIE aTOMHAasT W MOJIEKYJSpHAas  MAaccChl.
KonnuecTBo BemecTna.

OcHoBHbIEe 3aK0HBI XMMHH. CTexuomeTpus. 3aKOH COXpPaHEHUS
MacChl BEIIECTB. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTB MOJEKYIISIPHOU
CTPYKTYpHBI. 3aKOH ABOTaJpO U CIEICTBUS UX HETO.

PacuerHbie 3a/1aun Ha HAX0XKIEHUE OTHOCUTEIBHONW MOJIEKYJISIPHOM
MacCChl, ONPEIECIICHUE MACCOBOM J10JIM XUMUUYECKUX DJIEMEHTOB B CII0KHOM
BCILIECTBE.

JemMoHcTpanuu. Monenu aroMOB XUMHYECKHX DJIEMEHTOB.
Mogenu MOJEKYyJ MPOCTBIX U CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE U
Crioapra—bpurne6a). Komgeknuss NpocThIX W CIOXKHBIX — BEIIECTB.
Hekotopsie BemiectBa konudectBoM 1 Mosib. Mojienb MossipHOTO 00beMa
ra3oB. Aytorponus pocdopa, KuciIopoaa, 010Ba.

[Mpodunabubie W mnpodeccHOHAIBLHO 3HAYMMbIE 3JI€MEHTHI
cojiep:kaHusl. AJUIOTpOINHbIe MoAM(puKanuu yriepona (anma3z, rpadwur),
KHCJIOpoJia (KUCIOPOI, 030H), oyioBa (cepoe u 6enoe onoBo). [lonsrue o
XMUMUYECKOH TEXHOJIOTUH, OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH.

CamocrosiTeibHAs padoTa CTY/AeHTOB:

- pElIEHHE pacueTHBIX 3aJa4 W BBIIOJHEHUE NPAKTHUUECKUX




3aJaHui

Tema 1.2. [lepuoanueckuii
3aKoH U llepnognyeckas
CUCTEMA XMMHYECKHUX DIIEMEHTOB
J.. Menneneesa u CTpoeHHE
aToMa

Hepuonuveckuii 3axkon .M. MenaeneeBa. Otkpoeitue JI.1.
MenneneeseiM  Ilepuonnueckoro 3akona. Ilepuonuueckuil 3aKkoH B
dbopmymuposke J1.M1. Menneneena.

[Tepuonuyeckast Tabiuna XMMUYECKHX 3JEMEHTOB — rpaduueckoe
oToOpaskeHHe Hepuoguueckoro 3akoHa. CTpyKTypa NepHOAMYECKON
TaOJHUIIBI: TIEPHOBI (Masble U OOJNBIINE), TPYIIIHI (TJIaBHAS U TOOOYHAs).

Crtpoenue atoma u Ilepuoagnueckuii 3akon .. Menaesneena.
ATOM — cioxHas yactuua. Aapo (IpOTOHBI U HEHUTPOHBI) U AJIEKTPOHHAS
oOonouka. M3orombl. CrTpoeHHE 3JEKTPOHHBIX OOOJOYEK aTOMOB
AJIIEMEHTOB MajblX MepuoJoB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JIOYEK aTOMOB 3JIEMEHTOB OOJBIIMX HEPUOJOB  (IIEPEXOTHBIX
anemeHToB). [loHsiTue 00 opburtaisx. S-, p- u d-OpOuranu. DJICKTPOHHbIC
KOH(pUrypaluyu aTOMOB XMMHYECKHX 3JIEMEHTOB.

CoBpemMenHasi (OpMYJTUPOBKA MEPUOIUIECKOTO 3aKOHA. 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA M MEPUOAUYECKOM CHCTEMBl XUMHYECKHX
anementoB JI.MI. MenneneeBa uisi pa3BUTHS HAayKH M ITOHUMAaHUS
XMMHUYECKON KapTUHBI MHpA.

Jemoncrpanuu. Pazmuunbsie ¢opmbl [leproguueckoi cuctemsl
xumuueckux snemeHToB [I.M. MengeneeBa. Jlunamuyeckue TaOIUIbI IS
MozaenupoBanus [lepuoandeckoil CHCTEMBI. DJIEKTpU3aIUs Tel M HX
B3aMMO/JICVICTBHUE.

JlabopaTopHbIii OIBIT. MopenupoBanue ITOCTPOEHUS
[Tepuoanyueckoit TaOIUIBI XUMUYECKUX SJIEMEHTOB.

[MpodunabHble NPoPecCHOHANBHO 3HAYUMbIE  3JIEMEHTHI
coaep:kanus. PannoaktuBHOCTE.  McCmosib30BaHME — PagMOAKTUBHBIX
M30TOMOB B TEXHUYECKHX MEJIX. PEHTTeHOBCKOE HW3JIy4YE€HHE H €ro
HCIIOJIb30BAaHKUE B TEXHUKE. MoennpoBaHue Kak METO/[ POrHO3UPOBAHUS
CHUTYallM¥ Ha TPOU3BOJICTBE.

CamocrosiTeibHasi padoTa CTYAEHTOB:

- XapaKTepUCTHUKA XUMUYECKUX AJIEMEHTOB IO HX IOJOKEHUIO B
I[ICXD

1,2,3

Tema 1.3. CTpoeHue BemecTa

HNonnasi xumuueckasi cBsi3b. KaTHOHBI, WX 0Opa3oBaHUE U3

12,3




aTOMOB B pe3yJbTaTe Mmpolecca OKUCICHHs. AHUOHBI, X 00pa30oBaHUE U3
aTOMOB B Pe3yJIbTATE MPOLECCa BOCCTAaHOBIICHU. MIOHHAs CBA3b, KaK CBA3b
MEXJy KAaTMOHaMH MW AaHMOHAMHM 3a CYET 3JIEKTPOCTATHYECKOTrO
nputsokeHus.  Kimaccudukanuss HWOHOB: 1O COCTaBy, 3HAKy 3apsja,
HAJIMYUIO TUApPATHOW 0007104YKu. VOHHBIE KPUCTAJUIMUECKHUE PEIIETKHU.
CBolicTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOMN PELIETKH.

KoBajienTHasi xumMuYeckass cBsi3b. MexaHusm o00pazoBaHus
KOBAJIEHTHOM CBSI3H (oOMeHHBII u JIOHOPHO-aKLETITOPHBIN).
DnekTpooTpulaTeabHOCTh. KoBanleHTHBIEC NOJIIpHAsA U HEMOJISIPHAS CBSI3U.
KpatHocTp  KOBaJIeHTHOM  CBSI3U.  MOJIEKYJISIpHBIE W ATOMHBIE
Kpuctajuinueckue pemerku. CBoiicTBa BEUIECTB € MOJEKYJSIPHBIMU U
ATOMHBIMH KPUCTAJUTMYECKUMH PEIIETKAMH.

Mera/uinyeckasas cBfA3b. MerauiMueckass — KpUCTaLIMYecKast
pelmerka M MeTajulMdyecKass XUMu4eckas cBs3b. DU3MUECKHE CBOMCTBA
METaJIOB.

ArperartHbie COCTOSIHMS BeIIeCTB M BOJOpPOAHAS CBA3b.
TBepaoe, »xuakoe u Tra3oo0pa3Hoe cocTosHUs BemecTB. Ilepexon
BEIIIECTBA M3 OJHOIO arperarHoro COCTOSIHUA B Jpyroe. BomoponHas
CBS3b.

Yucrele BemecrBa uW cMmecH. [loHsaTHe O cMecH BEHIECTB.
['omorennsle U rereporeHHsle cmecu. CocTaB cmecel: oObeMHas U
MaccoBas J0JIM KOMIIOHEHTOB CMECH, MacCOBasl 101 IIPUMECE.

Jucnepcubie cucreMbl. lloHATHE O JOUCHEPCHOM CHCTEME.
HucniepcHast daza u aucnepcuonHas cpena. Knaccuduxaius JucepcHbIX
cucreMm. [IoHsATHE O KOJTTIOUIHBIX CUCTEMAX.

HemoncTpauuu. Mojenb KpPUCTAIMYECKOW pEHIETKH XJIOpuaa
HaTpus. OOpa3ibl MUHEpPATOB C MOHHON KPUCTAITMYECKOW PEIIeTKOM:
KaJIBLIUTA, TaJIATa. MoOJENN KpPHUCTAUIMYECKUX PEIIETOK «CYXOro JbAa»
(umu wopma), anmaza, rpaduta (wim kBapua). [Ipubopsl Ha KHUIKHX
kpuctaiax. OOpa3ipl pazIUYHBIX JUCIEPCHBIX CHUCTEM: AMYJIbCHH,
cycneHsuil, aspo3osei, reneit u 3oneil. Koarymsmus. Cunepesuc. Ipdekr
Tunnans.

JlabopaTopHsble onbIThl. [IpuroroBneHue cycneH3uu kKapOoHaTa
Kanpus B Bojie. [lomyuenue smynabcuu MoTopHOro mMacia. O3HakoMIIeHHe
CO CBOMCTBAMH JIUCIIEPCHBIX CUCTEM.




[MpodunabHble NpPodeccCHOHANBHO 3HAYMMbIE  3JIE€MEHTbhI
cogep:xkaHusi. [lonsipHOCTH  CBS3M U MOJSIPHOCTH  MOJIEKYJIBI.
Konnencanus. Tekydects. Bosronka. Kpucrammszanusa. CybmuManust u
necyonmumanus. AHoOMamuu  (U3HYECKUX CBOWCTB BOABL. JKHIKHE
KpUCTAJIbl. MuHepansl M TOpHBIE MOPOJbI KaK MPUPOJHBIE CMECH.
OMyJbCHUM UM CyCHEH3MH. 301M (B TOM 4HCIIE€ a3p030Jid) M TEllH.
Koarynsuus. Cunepesuc.

CamocrosiTe/ibHasA padoTa CTY/A€HTOB:

- IOAATOTOBKA MPE3eHTAIH],

- IOATOTOBKA pedeparos,

- BBITIOJIHEHUE JIOMAIIIHETO YKCIIEPUMEHTA,

- BBINOJTHEHUE UHANBUIYAJIbHBIX 3aJaHUMN

Tema 1.4. Bona. PactBopsl.
DeKTpoIuTHYECKast
JHUCCOIUALINS

Bona. Pacreopsl. PacrBopenne. Boxa Kak pacTBOPHUTEIb.
PactBopumMocTs BemiecTB. HachilieHHbIe, HEHACBILLICHHbIE, IEPECHIIIEHHbIE
pacTBOpPHL. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B, JKUIKOCTEH U TBEPABIX
BEIIIECTB OT pa3IMYHbIX (PaKTOPOB.

MaccoBast 101151 paCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIMTHYECKASA AUCCOHALMA. DIEKTPOIUTHI "
HERJIEKTPOJIUTHL.  DJEKTpOJIUTUYECKass  Juccouuanus.  MexaHu3Mbl
NIEKTPOJINTUYECKON JUCCOLMALMU JJIs BEUIECTB C Pa3jIMYHBIMU THUIIAMHU
XUMHYECKON CBA3U. ['MApaTHpOBaHHBIE W HETUAPATUPOBAHHBIC HOHBI.
CreneHb »AIeKTpoNUTHUECKOW auccouuanuu. CunbHble U ciabble
ANeKTpoinuThl. (OCHOBHBIE TMOJIOXKEHHUSI TEOPUU  BJIEKTPOIUTUYECKOU
qucconnanuu. Kucinorsl, OCHOBaHUS M COJIM KAaK 3JIEKTPOJIMTHI.

Jemoncrpanuu. PactBopuMocTs BemectB B Boje. CoOupanue
ra3oB METOZOM BBITECHEHHUS BOABI. PacTBOpeHHE B BOJE CEPHON KHUCIOTHI
u comeir amMmoHHA. OOpa3pl  KPUCTAIOTHUAPATOB. M3roToBieHUE
TUIICOBOM  NOBsA3KM.  lcmblTaHMe  pacTBOpPOB  JJIEKTPOIMTOB U
HERJIEKTPOJIMTOB HA TMpeIMeT JAHUCCOIMAlMHU. 3aBHCUMOCTh CTENEHU
AIIEKTPOIUTUYECKOM JTMCCOIMAlUM YKCYCHOM KHCIIOTBI OT pa30aBieHUs
pactBopa. JIBW)KeHHE OKpalEHHBIX HOHOB B JJEKTPUUECKOM TOJIE.
ITpuroroBneHue XECTKOW BOJABI U YCTPAHEHHUE €€ JKECTKOCTH. MOHHWTHI.
O06pa3ipl MUHEPaIbHBIX BOJ] PA3JIMYHOIO HA3HAYECHMS.

1,23




IIpakTnyeckas padora. IlpuroroBneHue pacTBopa 3adaHHOMN
KOHILIEHTpPALUH.

[HpodunabHble NpPodeccCHOHATBHO 3HAYMMbIE  3JIE€MEHThI
cojep:kaHusi. PactBopenne kak Gpu3nKO-XUMUYECKUH mporecc. TermtoBsie
sbdektsl mpu pactBopenuu. Kpucramnoruaparel. Pemienue 3amad Ha
MacCoOBYIO JIOJIIO PacTBOpPEHHOro BemiecTBa. [IpuMeHenne BOABI B
TEXHUUYECKUX wemsaX. JKecTKOCTh BOJbl M CHOCOOBI €€ yCTpaHEeHHS.
MuHepanbHbI€ BOJBI.

CamocrosiTesibHasA padoTa CTYAE€HTOB:

- pelIeHue pacueTHhIX 3a/1a4,

- IOJArOTOBKA Mpe3eHTaluH,

- IOATOTOBKA pedeparos,

- BBIIIOJIHEHUE JIOMAIIHEr0 SKCIEPUMEHTA,

- BBINOJTHEHUE UHANBUIYAJIbHBIX 3aJaHUMN

Tema 1.5. Knaccuduxamus
HEOPraHUYECKUX COCIUHEHUN U
HX CBOICTBa

Kuciaorel m ux cpoiicrBa. KuHCIOTBI Kak 3JIEKTPOJIUTHI, HX
KjJaccu(uKalus MO pa3lMyHBIM NpuU3HaKaM. XHMMHUYECKHE CBOMCTBa
KHUCJIOT B CBETE€ TEOPUHU DJIEKTPOJUTHUECKON auccoruanuu. OcodeHHOCTH
B3aUMOJCUCTBUSA KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT C
MeTasmamMu. OCHOBHBIE CITOCOOBI OJTyYEHUS! KUCIOTHI.

OcHoBanus M ux cBoiicrBa. OCHOBaHUS Kak JJIEKTPOJUTHI, HUX
KJacCU(pUKallMsg 10 pa3IMYHbIM TpU3HAKaM. XHUMHYECKHE CBOWCTBa
OCHOBaHMH B CBETE TEOPUU  DJIEKTPOIUTUYECKOM  JAMCCOLMALNH.
PasnojxeHne HepacTBOPUMBIX B BOj€ OCHOBaHHI. OCHOBHBIE CIOCOOBI
MIOJIy4YEHUSI OCHOBaHUM.

Cosmn u ux cpoiicrBa. Conu kak snextponutbl. Conu cpeinue,
KHCIIBIE M OCHOBHBIE. XMMHMUECKH CBOMCTBA COJIEH B CBETE TEOpUU
AIIEKTPOJIUTUYECKON Juccoruanui. CrocoObl MOTyYeHHs! CONEH.

I'mpponus coment.

Oxcuanbl " 1704 cBoiicTBA. Coneobpa3yromue u
HeconeoOpasyrone okcuabl. OcHOBHbIE, aM(OTEpHBbIE M KHUCIOTHBIE
OKCHJBl. 3aBHCHMOCTh XapakTepa OKCHAA OT CTENeHH OKHCIIEHUs

1,2,3




06pa3y}0mero ero meramia. XUMUYECKHE CBOMCTBA OKCHJIOB. HonyquHe
OKCHJOB.

JdemoHcTpanmu. BsaumogeiictBue a30THOU 54
KOHI[EHTPUPOBAHHON CEepHOM KHUCIOT ¢ Metaiamu. ['operue docdopa u
pacTBOpeHHe MpoAyKTa ropeHuss B Boze. llomyuenue u cBoiicTBa
amdoTtepHoro ruapokcuaa. HeoOpatumblii ruaponn3 kapOuga KaibIiwsl.
OOpaTuMBbIii TUAPOTIN3 COJICH PA3IMYHOTO THIIA.

JlabopaTopHuble onbIThbl. VcnbeiTanue  pacTBOPOB — KHUCIOT
WHIUKATOPaMH. BsaumoneiictBue METaJJIOB c KHCIIOTaMHU.
B3auMopeiicTBrue KUCIOT ¢ OKCHUAAMH METalioB. B3aumoielicTBie KUCIOT
C OCHOBaHUSMU. B3anuMonelicTBre KUCIIOT C COSIMHU.

HcnpiTanue pacTBOPOB 1IEI0YEH MHAMKATOpaMu. B3anmonencreue
nienouel ¢ consimu. Pa3noskeHrne HepacTBOPUMBIX OCHOBAHUU.

B3aumogeiictBue coseid ¢ meraimiamMu. B3amMopeincrteue conei
Ipyr ¢ aApyrom. ['maponus conelt pa3iuyHOro TUIA.

IIpakTnyeckas padora. Pemenne dKCiepuMEHTANBHBIX 33a4 110
TeMe «l'maponus

IIpoduabHbie W mnpodeccHOHATBLHO 3HAYHMBbIE 3JJIeMEHTbI
conep:kanus. [IpaBuna pa3baBineHus cepHOM KHCIOTHL. lcnonb3oBaHue
CEpHOI KHUCIIOTHI B MPOMBIIIJIEHHOCTU. EKue 1menouu, X UCronb30BaHUe
B IIPOMBIIIJIEHHOCTH.

[Toustue o pH pactBopa. KuciorHas, menodHasi, HEUTpaibHas
Cpellbl paCTBOPOB.

CamocTtosiTeibHAs padoTa CTY/AeHTOB:

- pEllIEHNE PACYETHBIX 3a/1a4, BHIIIOJHEHUE YIPAKHEHUN

- IOJArOTOBKA MpPE3eHTaluH,

- IOJITOTOBKA pedeparos,

- BBIIIOJIHEHUE JIOMAIIIHET0 SKCIIEPUMEHTA,

- BBIIIOJIHEHUE UHJIMBUYaJIbHBIX 3aJaHUN

Tema 1.6. Xumuueckue peakuuu

Kinacenpukanus xumudeckux peakumid. Peakuuu coennHenus,
pasoKeHus,  3aMmemieHus, obOmeHa. KaramuTuueckwe  peaxiuu.

1,23




OOpatumble U HeoOpaTUMble peakuuu. ['OMOreHHble U TeTepOTreHHBIE
peakuuu. DK30TEPMUYECKHE M HHIAOTEPMUUYECKUE peakiuu. TersioBoit
3¢ (deKT XMMHUYECKHUX peakiuil. TepMoXuMuuecKrue ypaBHEHUS.

OKHCIHUTEJIBbHO-BOCCTAHOBUTEIbHbIE peakuum. Crenenb
okucinenua. Okxucnurenb W BoccTaHoOBIeHUE. BoccranoBurenr u
OKHCIIEHHE. MeTo/| 3JIeKTpOHHOro OanaHca Ui COCTAaBICHHS ypaBHEHUN
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.

Ckopocth xuMuuyeckux peaknuil. [lonstue o ckopoctu
XUMHUYECKUX pPEAKUUN. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKUUN OT
pa3nuYHBIX  (PAKTOPOB:  HPUPOABI  PEATHPYIOIIUX  BEMIECTB, WX
KOHIIEHTpAllUU, TeMIepaTypbl, MOBEPXHOCTU COMPUKOCHOBEHUS U
MCIIOJIb30BaHUs KaTaIu3aTOPOB.

O0paTumMocTh  XUMHUYeCKHMX  peakumii. OOpatumbie U
HEOOpaTUMbIE pEaKlUU. XHUMHYECKOE pAaBHOBECHE M CIIOCOOBI €ro
CMEIIICHHUS.

JemoncTpanuu. IIpumepbl HEOOpAaTUMBIX peakUuil, UIYLIIUX C
o0pa3oBaHUEM OCaJiKa, ra3a MM BOJbl. 3aBUCUMOCTb CKOPOCTH PEAKIHUU
OT IPUPOABI pEarupyIOLINX BelecTB. B3anmoaencTere pacTBOpOB CEPHOU
KHCJIOTBI C pacTBOpaMH THOCYJb(aTa HATPUS PA3TUUYHON KOHLEHTpAIUU U
TeMneparypbl. Mozaenb KUISIMIEro  clos. 3aBUCUMOCTb  CKOPOCTH
XVMMHYECKOM peakuu OT TMPUCYTCTBUS KaTalu3aTopa Ha IpUMEpPE
pas3lioKeHusl MEepoKCcHIa BOAOPOAA C TMOMOIIBI0 JMOKCHAA MapraHua |
Kataynasbl. Monenb anekTponusepa. Moaenb 3JIEKTPOJIM3HOM BaHHBI Ul
MOJTy4EeHUS AIFOMUHUS. MoJ1eNb KOJIOHHBI CHHTE3a aMMHUaKa.

JlabopaTopHbie onbIThl. Peakuus 3aMeniceHUs MEAM JKEIE30M B
pacTBope MeqHOro Kynopoca. Peakuuu, unymue ¢ o0pa3oBaHUEM 0CajIKa,
raa WM BOJAbl. 3aBHUCHUMOCTb CKOPOCTH B3aMMOAECMCTBHS COJSTHOM
KHCJIOTBI C MeTaJUlaMH OT HUX HPUPOJbL. 3aBUCUMOCTb CKOPOCTHU
B3aMMOJCICTBUS LIMHKA C COJITHOM KHCIOTOW OT €€ KOHLEHTpALUH.
3aBUCHMOCTh CKOpPOCTH B3auMmojecTBusi okcuma menu(ll) c cepnoi
KHCJIOTOHM OT TEMIIEpaTypBHl.

IIpakTnyeckas padora. Peakiiuu noHHOr0 0OMeHa




podunabHbie W mnpodeccHOHAIBLHO 3HAYMMbIE 3JI€MEHTHI
cogep:kanusi. [lonsitue 00 odyekTpoimze. DIEKTPOJIU3  PACIUIABOB.
DJIEKTPOIN3 PacCTBOPOB. OJJEKTPOJUTUYECKOE IMOIYYEHUE aATOMHUHMUS.
[IpakTuueckoe MIPUMEHEHHE AJEKTPOJIU3A. lNanbBaHOMIIaCTHKA.
["anpBanocTerus. PapuuupoBanue BETHBHIX METAILIOB.

Karanu3. ['OMOreHHble W  TIE€TEPOr€HHBIE  KaTaJIU3aTOpPBI.
[Tpomotopsl. Katanutuueckue sybl. MTHrHOUTOPBHI.

[Ipon3BoacTBO  aMmuaka:  ChIpbe,  amnmaparypa, Hay4dHbIC
MIPUHLHUIIBI.

Pezuonanvuutit komnonenm- xumusn Bonozoockoit obracmu (0omennoe
npou3800CME0, NPOU3BOOCHIBO  CEPHOU U  A30MHOU  KUCI0M,
KOKCOXUMUs, RPOU3800CME0 MUHEPAIbHBIX YOOOPEHUIL)

CamocrosiTe/ibHas padoTa CTY/1€HTOB:

- pELLIEHUE PACUYETHBIX 3a1a4, BBIIIOJIHEHUE YIIPAKHEHUI
- IOATOTOBKA MPE3CHTAIUH,

- IOATOTOBKA pedeparos,

- BBIMIOJIHEHUE JJOMAIIHETO XUMUYECKOT0 IKCIIEPUMEHTA,
- BBINIOJIHEHUE MHIUBUAYAIbHBIX 3aaHUM,

Tema 1.7. Metayuisl u
HEMETaJJIBI

Meranabl. OCOOEHHOCTH CTPOEHHS AaTOMOB M KPHUCTAJLIOB.
dusnueckne cBoWcTBa MeTamuioB. Kraccudukanus METaUIOB 1O
pa3IMYHBIM MIpU3HAaKaM. XUMHYECKHE CBOMCTBa METaJIOB.
DIIEKTPOXUMUYECKUN P HAPSHDKEHUM METAIIIOB. MeTamoTepMus.

O6mue crnocoObl onydeHus: MeTaioB. [IoHsATHE 0 MeTauTypruu.
[Tupomeraiyprusi, THAPOMETAIUTYPrUsL U dJIeKTpomeTamutyprus. CriiaBbl
YEepHbIE U I[BETHBHIE.

Hemetamabl. OcobeHHOCTH CTpoeHHs aTtoMoB. Hemeramibl —
MPOCTHIE BEIIECTBA. 3aBUCUMOCTb CBOMCTB raJOr€HOB OT MX MOJIOKEHUS B
[Tepmonnueckoii cucteme. OKHUCIUTENBHBIE ¥  BOCCTAHOBUTEIHHBIC
CBOMCTBA HEMETAVIOB B 3aBUCUMOCTM OT HX TMOJOXKEHUS B pALY
ANEKTPOOTPUIATEIIBHOCTH.
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Hemoncrpaumu. Kosnekiusa — meramwioB.  BzaumopeiictBue
METAJUIOB C HeMeTaulaMu (Kene3a, IUHKAa W aJlOMHHHS C Cepoi,
ATIOMUHHUS C HMOJOM, CYpPbMBI C XJIOPOM, TOPEHHE XKejle3a B XJIOPE).
['openue MeTaIoB. AJTIOMUHOTEPMUSL.

Konneknus nemeramioB. ['openrne HemeramwioB (cepbl, (ocdopa,
yriisi). BeiTecHeHHE MeHEe aKTUBHBIX TajJOr€HOB M3 PAaCTBOPOB UX COJEH
0osiee aKTUBHBIMU TaJIOTEHAMH.

Mogens TpOMBIIUICHHONH YCTAHOBKH I TPOM3BOJICTBA CEPHOMH
KUCIOTHL. Mojens meun ans o0xwura m3BecTHsKa. Koumekiuu mpoayKIuii
CHJIMKaTHOW TpPOMBIIUIEHHOCTH (cTekna, ¢apdopa, ¢asHca, memeHTa
Pa3IUYHBIX MAPOK H Jp.)

JlabopaTopHble onbIThI. 3aKajaka U OTIYCK cTanu. O3HAaKOMJICHUE
CO CTPYKTYpaMH ceporo u 6enoro uyyryna. Pacno3naBanue pyn xenesa.

IpakTnyeckune padoTshl.
[Tonyuenue, cobrpanue U paclio3HaBaHUE ra30B.
Pemenne skciepruMeHTANBHBIX 3a7a4 110 HEOPraHUYECKON XUMHH.

IIpopuniabubie M NpodecCHOHAIBLHO 3HAYHUMbIE 3JIEMEHTHI
coxep:kanus. Koppo3us METamioB: XUMUYECKass U DJIEKTPOXHUMUYECKAS.
3aBUCHUMOCTb CKOPOCTH KOPpPO3UM OT YCJIOBHM OKpPYXKAlOIIEH Cpensl.
Knaccudpukanus Koppo3uu MeETAJUIOB MO Pa3IWYHBIM  IMPU3HAKAM.
CriocoOb!I 3aIUThl METAIIOB OT KOPPO3HH.

ITpon3BOACTBO YyryHa U CTAJIN.

[TonyyeHne HemeTasIoB (PaKLMOHHOM IEPErOHKOM KHUIKOTO
BO3/yXa Y JIEKTPOIM30M PACTBOPOB MJIH PACILUIABOB JJIEKTPOJIMTOB.

IIpon3BOACTBO CEPHON KHUCIIOTHI.

Pezuonanvuvtii. komnonenm - xumusa Bonozoockoii oonacmu (AO
«Cesepcmavy).

CamocrosiTeibHAs padoTa CTY/AeHTOB:
- pellIeHHe PacYETHBIX 3a/1a4, BBINOJIHEHHE YIIPaKHEHUH




- IOJIrOTOBKA MPE3CHTAIUH,

- IOATOTOBKA pedeparos,

- BBIMIOJIHEHHUE JIOMAIITHEr0 SKCIICPUMEHTA,
- BBINIOJIHEHUE WHIMBUIyaIbHbIX 3aJaHUI

KonTponpHas pabota mo pazueny 2 3
1.

Pasnen 2. Opranuyveckas 58

XHUMHA

Tema 2.1. OCHOBHbIE TOHATUS IIpeamer oprannuyeckoil XumMuM. IIpupoaHblie, HCKYCCTBEHHBIE U 4 1,23

OpPraHUYECKON XUMHH B TCOPHS
CTPOCHHUS OPTaHUYECKUX
COETUHEHUN

CUHTETUYECKHE OpraHudeckue Bemectsa. CpaBHEHHE OPraHMYECKUX
BEILECTB C HEOPTaHUYECKUMHU.

BanenTHOCTh. XMMHYECKOE CTPOCHHE KaK MOPSAOK COECIUHEHHUS
aTOMOB B MOJIEKYJIbI 110 BAJICHTHOCTH.

Teopusi  cTpoeHHMsI OPraHUYecKHUX  coeauHeHuint  A.M.
ByrtaepoBa. OCHOBHbBIE TOJOXKEHUS TEOPUU XUMUUYECKOTO CTPOEHHS.
N3omepust u uzomepnl. Xumuueckue (opMyiabl U MOAETH MOJEKYl1 B
OPraHUYeCKOW XUMHH.

Knaccupukauusi opranmveckux BemecTB. Kiaccudukarms
BEIIECTB 110  CTPOCHHUIO  YIJIEPOJHOIO  CKEJIeTa W HAIMYHUIO
¢yHKIMOHANbHBIX ~ Tpymn. ['omomorm u  romosorusa.  Hawana
HoMmeHkarypsl IUPAC.

Knaccupukauusa peakuuii B opraHuveckoil xumum. Peaxunn
IPUCOEANHEHHUS (ruapupoBaHus, raJlor€eHUPOBaHMUS,
TUAPOTAIOT€HUPOBAHUS, TUApaTallvN). Peaknun OTILETIIICHUS
(merunpupoBaHusi, ACTUAPOTAIOreHUPOBAHUS, AeruapaTanuu). Peakuuu
3amelneHnus. Peakuuu nsomepusanuu.

HemoncTpauuu. Mogenn MOJEKYJd TOMOJIOTOB W H30MEPOB
opraHuyeckux coeauHeHui. KadecTBeHHOe OOHapyKeHHE Yriepoja,
BOJIOPOJIa U XJIOpPA B MOJIEKYJIaX OPraHUYECKUX COCAUHEHHMN.

JlaGoparopublii  ombIT. M3rotoBieHue MoAened  MOJEKYI
OpPraHMYECKUX BEILECTB.

IIpopuniabHbile M NpPopecCHOHAIBLHO 3HAYHMbIE 3JIEMEHTHI
cofep:xkanus. [lonstue o cyOctpare u pearente. Peaknuu okuciaeHus u
BOCCTAHOBJICHUS OPraHWYCCKUX BCHICCTB. CpaBHeHI/Ie Knaccn(bm(aupm




COCIUHEHUN U Kilaccu(pUKalMK peakuuili B  HEOPraHUYECKOH U
OPraHUYEeCKON XUMHH.

CamocrosiTesibHAsi pad0oTa CTY/IeHTOB:

- pelIeHUe PACUETHBIX 33/1a4, BBIIOJIHEHUE YIPaXKHEHUI

- IOATOTOBKA MPE3eHTaIHi],

- IOATOTOBKA pedeparos,

- BBIIIOJIHEHUE JIOMAIIIHET0 HKCIIEPUMEHTA,

- BBITIOJTHEHUE UHANBUIYAJIbHBIX 3aaHuM,

- IOMCK MaTepUaIOB UCTOPUUECKOTO XapaKTepa, Onorpapuueckux

CIIPaBOK O BEIMKUX yUEHBIX

Tema 2.2. YrineBo1opoabl U UX
MIPUPOIHBIE HICTOYHUKH

AukaHbl. AJKaHbl: TOMOJIOTMYECKMH  psil, H30Mepus U
HOMEHKJIaTypa aJIKaHOB. XMMHYECKUE CBOWMCTBA aJIKaHOB (METaHa, ITaHa):
ropeHue, 3aMelleHue, pas3joKeHue, naeruapupoBanue. llpumenenue
AJIKaHOB HAa OCHOBE CBOMCTB.

AJIKkeHbl. OTWUJIEH, €ro TOJIy4eHHE (JAeTUIPUPOBAHMEM JTaHa,
JernonuMepu3anrei monudTuieHa). ['omonoruueckuit psnu, wuzomepus,
HOMEHKJIaTypa aJIKeHOB. XHUMHYECKHE CBOICTBa JSTWJIEHA: TOpEHHE,
KayecTBEHHbIE peakiuu (obOeciBeunBaHuE OpOMHON BOJABI M pacTBOpa
IIepMaHraHata Kanus), ruapaTtanus, noaumepusanus. I[Ipumenenue
JTUJIEHA HA OCHOBE CBOMCTB.

Juenbl u Kaydyku. [loHsTHE O OMEHAX Kak yrieBOAOpoOAax ¢
JIBYMsI IBOMHBIMU CBsI3IMU. COIpsKEHHbIE TMeHbl. XUMUYECKUE CBOMCTBA
Oyramuena-1,3 wu wu3omnpeHa: oOeciBedyMBaHWEe OPOMHOW BOJBI W
NoJIMMEpH3alsl B Kaydykd. HaTypanbHbIi M CHHTETHUYECKHE KaydyKHU.
Pe3una.

AJIKHHBI. AneTnineH. XUMHUYECKHE CBOMCTBA alleTUIIEHA: TOPEHHUE,
oOecrBeynBaHre OpOMHON BOJBI, HPUCOEIMHEHUE XJOPOBOAOPOAA U
ruaparanys. [I[pumMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. MexkinaccoBast
M30MEPHSI C ANKaAUEHAMHU.

Apenbl. ben3zon. Xwumuueckue cBoiicTBa O€H3051a: TOpEHHE,
peakuuu 3amelleHus (rajJoreHupoBaHue, HHUTpoBaHue). [IpumeHenue
OeH30J1a Ha OCHOBE CBOMCTB.

IIpupoaHbie HMCTOYHUKH YrJeBoAopoaoB. Ilpuponnslii ras:
COCTaB, IPUMEHEHUE B KAUECTBE TOILIMBA.

Hedtb. CocraB u mepepadborka Hedru. Ileperonka Hedru.
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HedrenpomykTsl.

JemoncTpanuu. ['opeHue MeraHa, JSTWUJIEHA, AallETUJICHA.
OTHolIeHHMe MeTaHa, STWIEHA, aleTWieHa M OeH3ola K pacTBOpaM
nepMaHraHara kanaus u OpomHoi Boge. IlomydeHue sTuineHa peakuueit
JerupaTtaliyd STaHOja, aleTUIeHAa — THJIPOJIM30M KapOuja KajbIusl.
PasnokeHne Kkaydyyka IIpM  HarpeBaHHMM, MWCIBITAHUE IPOIAYKTOB
pasiokeHusT Ha HempenenbHOCTb. Komnmekiust o0pasnoB HepTH H
HeprenpoaykroB. Komnekuust «KaMmeHHbII yroap U NPOAYKLUS
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

JladopaTopHble onbITbl. O3HAKOMIJICHHE C KOJIJIEKIIMEH 00pa3IoB
HepTH M TPOAYKTOB ee MnepepaboTku. O3HAKOMIIEHHE C KOJUIEKLHEH
Kay4yKOB U 00pa3lamMu U3eIuil U3 pe3UHbI.

IIpodpunbHbie W NpoPeccHOHATBLHO 3HAYHMBIC 3JIEMEHThI
conep:xkanusi. llpaBuno B.B. MapkoBuukoBa. Kiaccupukamus u
HazHaueHue KayuyykoB. Kiaccudukauums ©  Ha3HadeHHE  pE3UH.
Bynkanusanus kaydyka.

[TonydyeHue aneTwieHa MOUPOJIM30M MeTaHAa M KapOUJHBIM
crocoboM. Peakmus monuMepusanuu BUHUIXJIopuAa. [lomuBuHUIXI0pH
U ero npuMeHeHue. Tpumepusanus aleTuieHa B 6eH3011.

[TonssTue 00 »3kcrpakuuu. BoccraHoBieHue HUTpoOEH3051a B
aHwivH. ['omonorunueckui psan apeHoB. Toisyon. HutpoBanue Ttomyoda.
Tporui.

OcCHOBHBIE HalNpaBJIeHNs MPOMBIILIEHHOW MepepaboTKU MPUPOTHOTO
rasa.

[ToryTHBINH HEPTSAHOM ra3, ero nepepadoTKa.

[Ipouecchl  MpOMBINUIEHHON TepepaOOTKM He(THU: KPEKHUHT,
pudopmunr. OKTaHOBOE YKCI0 OEH3WHOB M IIETAHOBOE YHCIIO JU3EIBHOTO
TOTLIINBA.

Kokcoxummuueckoe Mpou3BOICTBO U €r0 MPOIYKIIHSL.

Pecuonanvnulit komnonenm- xumusn Bonozoockout oonacmu (JIIY MT,
KC-17), (kokcoxumuueckoe npouzeoocmeo), (2azo-u Hegmenposoowl,
npoxooawue no meppumopuu Ipazoeeyxozo paitona u Bonozoockoi
oonacmu).

CamocTtosiTe1bHast padoTa CTYAEHTOB:




- PEIlIEHNE PACYECTHBIX 3a/1a4, BHIIIOJHEHUE YIPAKHEHUN
- IOArOTOBKA MPE3eHTaluH,

- IOJITOTOBKA pedeparos,

- BBIIIOJIHEHUE JIOMAIIHEr0 SKCIIEPUMEHTA,

- BBIIIOJIHEHUE UHIUBHIyaJIbHBIX 3aJaHUN

Tema 2.3.
Kucnoponaconepsxamiue
OpPraHUYECKUE COCTUHEHUS

Conuprsbl. IlonydeHnue staHona OpOKEHHMEM  TJIIOKO3bl U
rujaparanueid sTuiaeHa. ['uapokcuibHas rpymnna Kak (yHKIHOHAJIbHAs.
IlonsiTHEe O MpenenbHBIX OJHOATOMHBIX CHUPTAX. XUMUYECKHE CBOMCTBA
ATAHOJIA: B3aUMOJIEHCTBUE C HATpUEM, OOpa30BaHHE MPOCTHIX M CIOXKHBIX
3pUpOB, OKHCICHHE B aIbJerui. lIpuMeHeHWe »>TaHOIla HAa OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U NIPEAYIPEKACHUE.

I'mueprH  Kak  HpeACTaBUTENb  MHOIOATOMHBIX  CIIHPTOB.
KauecTBeHHast peakuuss Ha MHOroaTOMHble cnupTel. [Ipumenenue
IJIMLEPHHA.

®enon. Pusnyeckue U XUMHUECKUE cBOicTBa (eHoNa. B3anmuoe
BJIMSIHUE aTOMOB B MoOJeKyJsie (eHoJsia: B3aUMOJCIHCTBHE C THAPOKCUAOM
HaTpUs U a30THOM kucaoTol. [IpumeHeHne ¢peHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [Tonstue o0 ampaeruaax. AnbAETHUHAS TPYINA KaK
¢bynkunonanbHasg. @dopMmanpaerusy U €ro CBOHCTBA: OKHUCIEHHE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHME B COOTBETCTBYIOIIHN
crupt. [lonydeHne anbAeruI0oB OKUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue popmaibaeruaa Ha OCHOBE €ro CBONCTB.

KapOoHnoBble kucaorbl. [loHATHE 0 KapOOHOBBIX KHCIIOTAaX.
KapbokcunpHas rpymnmna kak (yHKIUOHaimbHas. [‘oMonoruueckuit psin
OpelenbHbIX ~ OJHOOCHOBHBIX  KapOOHOBBIX  KHcHOT.  Ilomyuyenue
KapOOHOBBIX KHCJIOT OKHCJIEHHUEM allbJeTH0B. XHUMHUYECKHUE CBOWCTBA
YKCYCHOW KHCIIOTBI: OOIME CBOWCTBA C MHHEPAIbHBIMU KHCIOTAaMH H
peakuusi stepudukanuu. [IpumMeHeHHe YKCYCHOM KHUCIOTBI Ha OCHOBE
CBOMCTB. BrIcuIMe >XHpHBIE KHUCIOTBI HAa NpPHUMEpPE IAIbMUTHHOBOU H
CTE€apUHOBOI.

Chaoxnble 3¢upbl u kupbl. [lonyueHue CIOXHBIX 3(QHUPOB
peakuuei srepudukanuu. CraoxxkHble 3QUpbl B NPUPOJE, UX 3HAYEHUE.

28

1,2,3




[TpuMeHeHue ClI0KHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kuppr  kak  cnoxuble 3¢upbl.  Knaccudukanums — xkupos.
XUMHUYECKUEe CBOMCTBA JKHUPOB: THIPOJINM3 U TUIPUPOBAHUE KHUIKUX
KupoB. [IpuMeHeHune )KUpoB Ha OCHOBE CBOWCTB. Mblia.

YraeBoabl. YIieBOAbl, HUX KJIAacCHU(UKALUA: MOHOCAXAPHIbI
(rroko3a, ppykTO3a), MUcaxapuabl (caxaposa) U MmoMcaxapusl (Kpaxman
U 1IEJUTIONI03Q).

I'mroko3a — BEILECTBO c JBOMICTBEHHOU byHKIHMEH —
QIBJCTUAOCIUPT. XUMHUYECKHE CBOWCTBA IJIIOKO3bI: OKHUCIIEHHE B
IJIFOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COPOUT, CHUPTOBOE OpOKEHHUE.
[TprMeHeHue TII0KO03bl HA OCHOBE CBOMCTB.

3HaueHue YIJIEBOJAOB B JKMBOM MpPUPOJE M JKU3HU YeEJIOBEKa.
[TonaTne O peakuMsax NOJIMKOHAEHCAIMM W THJPOJIM3a Ha IpUMepe
B3aMMOIIPEBPALECHUI: TTF0K03a —> MOJIUCaXapU.

Jemonctpanuu. OxucieHue cnupra B anbjaeruja. KauecTBeHHble
peaKkIMy Ha MHOTOATOMHbIE CIUPTHI. PacTBOpUMOCTh ()eHONIa B BOJE MPH
0oOBbIYHOI Temmeparype M Ipu HarpeBaHuH. KauecTBeHHbIE peakluu Ha
¢denon. Peakuus cepeOpsHOro 3epkaja adbAETHIOB M TJHOKO3BL
OxucneHue anbAeruioB U TIIOKO3bl B KHCIOTY C MOMOIIbIO THAPOKCHAA
menu(ll). KauectBenHas peakuuss Ha kpaxmai. Komtekums >QupHBIX
Macell.

JlabopaTopubie onbIThl. PacTBOpeHME TIiMuepuHa B BOJE U
B3aumozeiictaue ¢ ruapokcuom Meau(ll). CpoiicTBa yKCyCHOW KHUCIIOTHI,
o0mue €O CBOHCTBAMM MHHEPAJIbHBIX KHCIOT. JlOKa3aTenbCTBO
HETPEIEIbHOrO XapaKTepa KHUAKOTO kupa. BiaumopaencTBue TIIIOKO3bI U
caxapo3bl ¢ Tuapokcunom Meau(ll). KauectBennas peakius Ha Kpaxmail.

Mpoduabubie U Npo(ecCHOHATBHO 3HAYMMbIe 3JIeMEHTbI
cojepkaHusi. METWIOBBI CHOUPT M €ro HUCIHOJIb30BaHUE B KadyecTBE
XUMHYECKOTO ChIpbsl. TOKCHYHOCTH MeETaHOJa U TMpaBWiIa TEXHUKU
0e30macHOCTH MpH paboTe ¢ HUM. DTWIEHIJHMKOIb U €ro MpUMEHEHHE.
TOKCMYHOCTh 3TWICHIVIMKONS W TpaBUJa TEXHUKH O€30MacHOCTH MpHU
pabote ¢ HUM.

[Tonyuenne  ¢enHona W3  OPOAYKTOB  KOKCOXMMHYECKOTO
IPOM3BOJICTBA U U3 OEH30JIA.




[MonukoHIEHCAIHS dbopmanpaeruia c benomom B
dbeHomopopmanbIeruIHy0 cMoiy. Aneranpaeru. [loHaTue o kKeToHax Ha
npumepe arierona. [I[puMeHeHe alleToHa B TEXHUKE U MPOMBIIIIICHHOCTH.

MHoroo0Opa3ue KapOOHOBBIX KHUCIOT (IaBesieBas KHUCIOTa Kak
JIBYXOCHOBHAsl, aKpHJIOBas KHUCJIOTa KaK HempenesbHasl, OeH30MHas
KHCJIOTa KaK apoMaTH4ecKasi).

[lnenkooOpasyrome Maciaa. 3aMEHa JKUPOB B TEXHHKE
HCIMUIICBBIM CbIPbCM. CuHreTnueckKue MOIOIIHE CPCACTBA.

MoO10YHOKHCIIOE OpokeHHE [JIIOKO3BI. Kuciaomonounrie
nponayktel.  CuwiiocoBaHue — KopMmoB.  HuTpoBaHue — LI€UIIOJIO3BI.
[TupokcunuH.

Pezuonanvnuti KomMnonenm- xumus Bonozoockoit oonacmu

(Koxcoxumuueckoe npouzeoocmeo). (LIbK).
CamocrosiTesibHasA padoTa CTYAEHTOB:
- pelIeHue pacueTHHIX 3a/1a4, BBINIOJIHEHUE YIIPAKHEHUI
- MIOJArOTOBKA MpPE3eHTaUH,
- MOJATOTOBKA pedeparos,
- BBIIIOJTHEHUE JIOMAIITHEr0 SKCIIEPUMEHTA,
- BBINIOJTHEHUE UHANBUTYAIbHBIX 3aJaHUN

Tema 2.4. AzoTconepxaiiue
OpPraHUYECKUE COCTUHEHMUSI.
ITonumepst

Amvunsbl. [lonstue o006 amunax. Anudartudeckue amuHBL, HUX
KJIacCU(UKalLKs U HOMEHKJIaTypa. AHMIIMH, KaK OpraHMYeCKOe OCHOBAHHUE.
[Tonyuenue aHunuHa U3 HUTpoOeH30Ma. [I[puMeHeHe aHUIMHA HAa OCHOBE
CBOMCTB.

AMHMHOKHCJIOTHI. AMHWHOKHCIOTHI KakK amdoTepHbIe
T YHKIIMOHATIbHBIE OpraHMYeCKHe COEIMHEHUSA. XHUMUYECKHUE CBOMCTBA
aMUHOKHCIIOT: B3aUMOJEMCTBUE CO IIEJIOYAMHU, KUCIOTAMH U JIPYT C
JIpyroM (peakius NoJduKoHaeHcaun). [lenTunnas cBs3b U MOJUNENTHABI.
[IpuMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Bbeaku. [lepBuuHas, BTOpUYHAas, TpPETHYHAs CTPYKTYpbl OEIKOB.
XvUMUYEeCKHE CBOHCTBa OENKOB: TOpEHHE, JeHAaTypalus, TUAPOJIU3,
1[BETHBIE peakiuu. buonorndeckue GpyHkunm 6eIKoB.
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IMoammepsl. benku u nonucaxapuibl Kak OMOMOIUMEPHI.

ILnacTmaccsl. 1lonydeHre nogMMepoB peaknyen NnoJMMepU3aun
U T[OJIMKOHACHCAauu.  TepMoIlacTUYHblE UM TEPMOPEAKTHBHBIC
riactMaccsl. [IpencraBurenu miacTmacc.

BoJsioxkna, nx xmaccudukanus. [lomyuenue BoigokoH. OTaenbHbIE
IIPEJICTAaBUTENIN XUMUUECKUX BOJIOKOH.

O0001IeHre 3HAHNH 10 OPraHUYeCKOH XUMHHU

JeMoHcTpanuu. B3anmoaeincTBue aMmmuaka M aHWIMHA C COJISTHOM
KHCIIOTON. Peakius aHmimmHa ¢ OpoMHOM BOJOW. JloKa3aTebCTBO HATMYHS
(YHKIIMOHANBHBIX TPYII B PAcTBOpAaX aMUHOKHUCIOT. PacTBopeHue u
ocaxaeHue OenkoB. LIBeTHbIe peakiu OenkoB. ['opeHre NTHYBEro mnepa u
WIEPCTSHOW HUTH.

JlabopaTopubie onbIThl. PacTBopeHue ©OenkoB B BOJE.
OGHnapyxeHue OENKOB B MOJIOKE M B MICHOM OynboHe. JleHaTypanus
pacTBopa Oelka KypHHOTO SHIla COUPTOM, PACTBOPAMHU COJICH TSHKEIBIX
METAJJIOB U NPU HArpEBaHUU.

IIpakTyeckue padoTsbl.

Pacrnio3HaBaHue njaacTMacc U BOJIOKOH.

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 Ha I/I}IGHTI/I(bI/IKaHI/IIO
OpPraHUYECKUX COCTMHEHUH.

IIpopuniabubie M nNpodecCHOHAIBLHO 3HAYHMbIE 3JIEMEHTHI
cofepkaHusi. AMHHOKaNpoHoBas Kuciorta. KampoH kak mpeactaBUTENb
NOJMAMUIHBIX  BOJIOKOH. Mcmonb3oBanme ruaposnusa OelKoB B
npombinuieHHOCTH. [lonmuBuHMIXIIOpH I, TonuTeTpadTOpITUIIEH (TE(IIOH).
®denonodopmanbaeruaasie miactMmacesl.  Llemnynoua. IlpomsineHHoe
MIPOU3BOJCTBO XUMHUYECKUX BOJIOKOH.

Pecuonanvnutit komnonenm- xumusa Bonozoockoii oonacmu (BMC na
npeonpuamuax odaacmu).

CamocrosiTeibHasi padoTa CTYAEHTOB:

- peIlleHre PacYeTHBIX 3a/1a4, BHITIOJTHEHUE YIPAKHESHUH

- NOATOTOBKA NPE3CHTAlUN,




- IOATOTOBKA pedeparos,
- BBIIIOJIHEHUE JIOMAIITHEr0 SKCIIEPUMEHTA,
- BBINIOJIHEHUE MHIMBUYyaJbHBIX 3aJaHHi

KoHTposbHas paboTa 1o paseiy 2 3
2.

Tema 2.5 O60011eHNE 3HAHUI TTO 8 1,23
HEOPraHU4eCKOW U OpraHuYeCKOn

XUMHHU

Xumuueckuii npaKmukym 16 2,3
3ayer mo JIMCHUIIMHE 2 3
HTOI'O 110 THCIHHHIUVIHHE 128 1,2,3

Temvl pechepamos (00xk1a008), UHOUBUOYATILHBIX NPOEKMO8

*HaHOoTEeXHOIOIHsI KaK IPUOPUTETHOE HAIIPABJICHNUE PA3BUTHUS
HayKu U npousBoicTBa B Pocculickon denepanuu.

*CoBpeMEHHbIE METOIbI 00€33apaKMBaHUS BOJIBI.

* AJIJIOTpOINS. METAJIJIOB.

*)Xu3nb u nearenpHocth J.M.Menneneena.

««[leprognueckoMy 3aKoHY Oy/ylee HE TPO3UT PA3PYLICHUEM. ..»

*Cunres 114-ro snementa — TpuyMQp pocCuicKux (HPU3NKOB-
AJIEPIIUKOB.

*/30TOMBI BOIOPOAA.

*Mcrnonp3oBanue PAAOAKTUBHBIX U30TOIIOB B TCXHUYCCKUX LEJIAX.

*OxpaHa OKpYyXKaroUeil cpeabl OT XMMUYECKOT0 3arps3HEHMS.
KonnyecTBeHHBIE XapaKTEPUCTUKH 3arPS3HEHUS OKPYKAIOIIEH Cpebl.

[IpumeHeHue TBEpIOro U razoo0pasHoro okcuaa yriepoaa (IV).

*3amuTa 030HOBOI'0 3KpaHa OT XMMUYECKOTO 3arpsi3HEHMS.

*['pyOonucnepcHble CUCTEMBI, X KJIacCH(PUKALNS U
MCIOJIb30BaHNE B PO(ECCHOHATBHON eI TENbHOCTH.

*Kocmernueckue renm.

*PacTBOpBI BOKpYT Hac. THITBI pacTBOPOB.

*BoJa kak peareHT u cpea uisi XMMHUYECKOTo Ipolecca.

*)Xu3nub u nearenbHocTh C.AppeHunyca.

*BkJ1a 0TEUECTBEHHBIX YUEHBIX B pA3BUTHE TEOPUU




ANEKTPOJUTUYECKON AUCCOLUALINH.

*YcTpaHEHHE )KECTKOCTH BOJIbI HA MIPOMBILIJIEHHBIX TPEANPUATHSIX.

*CepHas KHCIIOTa — «XJ1e0 XMMHUYECKOH MPOMBIIIEHHOCTH.

*/Icrionp30BaHHEe MUHEPAIBHBIX KACIOT HA MPEATPUATHIX
pa3IM4HOTO NpOoduIIs.

*[loBapeHHas COJIb KaK XUMUYECKOE ChIPbE.

*MHoroiukuit kKapOoHaT KaJlbLKA: B IPUPOJIE, B
MIPOMBIIIJICHHOCTH, B OBITY.

*Peakiiuu ropeHus Ha MPOU3BOJACTBE U B OBITY.

*BupTryanbHOE MOJETMPOBAHNE XUMUYECKUX TTPOLIECCOB.

*DJIEKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB.

*DJICKTPOJIU3 PACIIABOB 3JIEKTPOJIUTOB.

[IpakTHueckoe MpUMEHEHHE IEKTPOIn3a: paduHUPOBAHNE,
rajbBaHOIUIACTUKA, FaJIbBAHOCTETHSI.

*/cTopus nonyyeHus: U NpoU3BOJACTBA ATFOMUHHUS.

*DJIEKTPOJIUTUYECKOE TTOJTYUCHUE U pAPUHUPOBAHUE ME/IU.

*Xu3nb u gesrenbHOCTS I'. JIPBH.

*P0JIb METAJJIIOB B UCTOPUH YEJIOBEUECKON NUBMWIA3auu. McTopus
OTEUYECTBEHHOU uepHOU MeTaTypruu. COBpEMEHHOE METAILITYPrUYeCcKoe
MPOU3BOACTBO.

*llcTopust 0TE4ECTBEHHOM BETHOM METaLTypruu. Poine Metaiios
Y CIUIAaBOB B HAYYHO-TEXHUYECKOM IIPOrpeCCe.

*Koppo3us MeTamioB u cnocoObl 3alIUTHI OT KOPPO3HH.

*neprHBIC MU O6J1arOpOHBIC Ta3bI.

*Poxaaromme cojii — raJOreHbl.

*/cTopus mBEACKON CITMYKH.

*licTopusi BOSHUKHOBEHHS U Pa3BUTUS OPraHUYECKON XUMUHU.

*)XXu3nb u nearenbHocTh A.M.ByTiieposa.

*Buranusm u ero kpax.

*P0JIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PAa3BUTUHU
MHUPOBOM OPraHUYECKON XUMHUH.

*CoBpeMeHHBIE TPEICTABIICHUS O TEOPUU XUMUUIECKOTO CTPOCHHUS.

*DKOJIOTUYECKHE ACTIEKThI UCIIOIB30BAHUS YTIJIEBOIOPOIHOTO
CBIPBSL.

*DKOHOMUYECKUE ACTIEKThl MEKYHAPOIHOTO COTPYIHUYECTBA 110




HCITOJI30BAHUIO YTIIEBOIOPOHOTO CHIPHS.
*McTopust OTKpBITHS U pa3pabOTKH ra30BbIX U HEPTIHBIX
MecTtopoxaeHuil B Poccuiickoit @enepannm.
* XMWl YTIIEBOJOPOIHOTO CHIPhs U MOst Oy yimas mpodeccusi.
*VTI€BO0POHOE TOTUIMBO, €0 BU/Ibl U HA3HAYCHHE.
*CUHTETHYECKHE KaydyKU: UCTOPUS, MHOTOOOpasue u
MePCIEKTHUBBI.
*Pe3anHOTEXHUYECKOE TIPOU3BOICTBO U €0 POJIb B HAYYHO-
TEXHUYECKOM IIporpecce.
*Hed1h 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOTHOTO
MEXIYHAPOJAHOTO COTPYTHUYECTRA.

ﬂ/l}l XapakmepucmuKku ypoensa 0C60€HUAR y1185H020 mamepuaila ucCnojib3yromcsa cnedylomue o0o3nauenun:

1 — o3HakOMuUTENbHBIN (y3HAaBaHUE paHEe N3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpOaYKTUBHBIN (BBITIOJTHEHUE ICATEIILHOCTH 110 00pa3ily, HHCTPYKIIMHU HITH IO/ PYKOBOJICTBOM)
3 — IPOYKTHBHBIN (TJITAHUPOBAHHUE M CAMOCTOSTENILHOE BHIIIOJIHEHUE JIESITETBHOCTH, PEIICHNE TIPOOJIEMHBIX 3a/1a4)




2.3. Xapaxmepucmuxa 0CHOBHbBIX 8UO08 0esiMelbHOCU CIYOEHMO8 HA YPOBHE YUeOHbIX Oelicmaull

(no pazoenam cooepocanus yuebnoii oucyunmunvr OVB 10 «Xumusy)

HaumeHnoBanue XapaKTepuCTHKA OCHOBHLIX BH/I0B Y4e0HOl 1eATeILHOCTH
pasjaeios IIpeamernbie MeTtanpeaMeTHbie JlmunocTHbIe
Ilonumame poitb XUMHHU B JOPMHUPOBAHUI Ymemo cmpoumsp noruueckoe paccyxiaenue, | Mcnoavzosamo
Kpyrosopa u q)YHKHHOHaHLHOﬁ rpaMOTHOCTH JCJIaTh BBIBOABI HpI/IO6peTeHHBIC 3HAHUSI U
JUI pEIEHUs TPAKTUIECKUX 3a7ad. YMEHHS Ha 3aHATHAX
Brenenne UMETH NPECTABIEHU O MECTE XUMUH B

COBPEMEHHOW HAy4YHOH KapTHUHE MUPA;
Coopmuposams IpeCTaBICHUSI O MECTE
XUMUU B COBPEMEHHON HAy4YHOU KapTUHE
MHpa.

po(eCCHOHAIBHOTO IUKJIA U
OBCEIHEBHON KU3HU

Pazngen 1. O01mas
u
HeOpraHu4vecKasi
XHMHS

Dopmynuposams BaxKHEUIINE
XMMHYECKHE MOHSATHS . BEIIECTBO,
XUMHYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIEC aTOMHAs U
MOJIEKYJIIPHAs] MaCChl, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIN 00beM ra3000pa3HbIX
BEIIECTB; IUCIEPCHBIE CUCTEMBI;
pacTBOPBI, JIEKTPOIUT U HEITIEKTPOIIUT,
BJIEKTPOJIUTHYECKAS TUCCOLNAINS,
OCHOBHBIE 3aKOHBI XUMUH: COXPAHEHUS
MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa
BelleCTB, [lepuoanueckuii 3aKOH

Obvsacuams ctpoerne aroma. CocTosiHue
3JIEKTPOHOB B atome. BajeHTHbIe
BO3MOXXHOCTH aTOMOB XHUMHUYCCKUX
3JIEMEHTOB; BU/bl XUMUUYECKON CBS3H,
THUIIBI KPUCTANIMYCCKHUX PCIICTOK.

Xapaxmepusoeamb XHUMHUYCCKUC

YMeTp caMOCTOSTENbHO  onpeodensims
eI CBOEro OOy4YeHHs, CTaBUTh H
¢dbopMynupoBath Aisi ce0si HOBBIE 3a/1a4U

B yuebe u MMO3HABATEJIbHOU
NeATeTbHOCTH, pa3BUBaTh MOTHUBBI H
MHTEpPEChl ~ CBOEW  IO3HABaTEJIbHOU
JIeATeTLHOCTH.

AJNIEKBaTHO  UCHNONIb306aMb  PEUEBbBIC
cpeacTBa A pPEUIEHUS  Pa3IMYHBIX
KOMMYHUKATUBHBIX  3aja4;, 61ademo

YCTHOM U MMCBbMEHHOH peYblO; CImpoums
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAaHUE.

AJIEKBaTHO, TOYHO M TOCIENOBATEIBHO
omobpaxcamy B peun  (OmHCaHUE,
00BSICHEHUE) COZIEPIKaHNE COBEPITAEMBIX
neiictBuif, kak B (opme TrpomMKoii
COL[MAIIM3UPOBAHHOM peuYu; Tak U B
¢dbopme BHYTpeHHEH peud, KaK B YCTHOM,
TaK ¥ B MUCbMEHHOM peuu.

Becmu npmanor ¢ apyrumu
JIOAbMH, IOCTHIaTb B HEM

B3aMMOIIOHUMAaHU,
HaxoOums OOIIHME LEMH U
COTPYIHUYATH inie: 150.4
JOCTH)KEHHS.

Co3HaTenbHO omHOCUmMbCA K
HENpEePbIBHOMY 00pa30BaHMIO

KaK  YCIIOBHIO  YCIEIIHOW
npodeccuoHaNbHOM u
0011eCTBEHHON
NesITeTbHOCTH.

Cmaeums BOTIPOCHI,
0Opawamubcs 3a TOMOIIIBIO;
Gopmynruposams CBOH
3aTpyAHEHUS

Ilpeonazames moMo1b U
COTPYAHUYECTBO
Ilpossenams akTUBHOCTH BO




AJIEMEHTHI, yKa3blBaThb  pacrpeiesieHue
NIEKTPOHOB 1O CJOSM B aToMax
AJIEMEHTOB.

Knaccugpuyuposamo XUMHYECKHE

peaKkyy, IPUBOAUTh IPUMEPHI Pa3HBIX
TUIIOB PEAKLUN.

Obvsacrams MEXaHHU3MBI peaKiuid,
COCTaBJISITh OKHCJIUTEIHLHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.

Onpedensmb TUTI XUMUYECKOHN CBS3U B
COCIMHEHUSIX; YCIOBHS, BIUAIOIINE Ha
CKOPOCTh XUMHUYECKUX PEaAKIIHA.
Ipuzomosumu pacTBop 3aJIaHHOMN
KOHIICHTPAIHH.

IIpou3600ums pacyeTsl MO0 XUMUYECKUM

dbopMynaM W ypaBHEHHSM: peENIaTh
pacyeTHble 3aJaud  Ha  HaXOXICHHUE
OTHOCHUTEIIBHOM MOJIEKYJIIPHOM MAacchl,
OIlpelieTIeHne MacCcOBOM bi(oN1’1
XUMHUYECKUX D3JIEMEHTOB B  CII0)KHOM
BELIECTBE; 3ajaudu Ha TETIOBOM
¢ dexr,

Haxooums  cKOpOCTb XUMHUYECKOU
peakuuy, CymHOCTP W MEXaHU3M
katanusza. PakToppl, BIUSIOUIME  HA
CMeIlleHne XHMMHMUYECKOTO paBHOBeCHS,
onpeaenenue npuHuuna Jle Illarense.
Braoemv  TOHATHSIMU:  OKHCIHTEINb,
BOCCTAaHOBHUTEb, OKHCJIEHHE,
BOCCTaHOBJICHHE.

Ob6vsicusimbs  TOJIOKEHUE MCETAIJIOB H

YMeTh  ananuzuposamv,  KPUTHYCCKU
OIICHUBATh UH(OPMAIIHIO.
Cmpoums JOTHYECKOE PACCYXKICHHE,

BKJIIOYAIOIIEE YCTAaHOBJIECHUE NMPUYHMHHO-
CJIE[ICTBEHHBIX CBS3EH.

Ymers  cozdasamv,  npumenamv  u
npeobpazoeviéams 3HAKM W CHMBOJIBI,
MOJIETN ¥ CXEMBI JUISl PELICHUS YUEOHBIX
Y TI03HABATEJIbHBIX 3aJad.

Bnademv  OoCHOBaMHM  CaMOKOHTPOJI,
CaMOOLICHKH, MPHUHATHA PpEUICHUH W
OCYIIECTBJIEHHS OCO3HAaHHOTO BBIOOpa B
yueOHOI u [I03HABATEJIbHON
JIeSITEIIbHOCTH.

YMeTb opeanuzosvieams yueOHOE
COTPYAHUYECTBO U COBMECTHYIO
JIeSITEJIbHOCTh C MpernoaBaTesieM U
CBEpCTHHKAMHM; paboTaTh
HHIWBHUYAJIBHO U B I'PyIIC: HAXOAUTh
oO11ee pelieHne 1 papenarb
KOH()JIMKTHI Ha OCHOBE COTJIaCOBAHUS
MO3ULIUI U yueTa HHTEPECOB;
apeymenmupoeams 1 Omcmausams CBOe
MHEHHE.

YMeTb oyenusams NpaBUIBHOCTh
BBITNIOJTHEHUS y4eOHOM 3a1aun,
COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHusl.

VYMeTh onpedensims MOHSATHS, CO31aBAThH
000011eHUs, ycmanasiueams aHaIOTUH,
KIAccu@uyuposams, CaMOCTOSITEIILHO
BBIOMPATh OCHOBAHUS M KPUTCPUU IS

B3aUMO/ICHCTBUY JUIS
pelieHsi KOMMYHUKAaTUBHBIX
3ama4

Ionumams nHMGOpPMAaNHIO,
IPE/ICTaBICHHYIO B
TEKCTOBOH (popme; OTAETATH
HOBOE 3HaHHE OT U3BECTHOTO;
CTaBHUTH BOIIPOCHI K TEKCTY U
MCKATh OTBETHI HA HUX

Hcnonvzosams
IpUOOpEeTEeHHbIE 3HAHUS U
YMEHHSI Ha 3aHSITHUSIX
po(heCcCHOHATTLHOTO IHUKJIA U
MOBCEIHEBHOM JKU3HU

Opuenmuposamwvcsi B
CHCTEME 3HAHMI; BRIIIOIHSITE
aHajJu3, CHHTE3

Cnywams 1 BCTynaTh B
JIMAJIOT, y4acTBOBATh B
KOJIJIEKTUBHOM O0CYKICHUN
nmpo0sem

Yuumwvieamo pa3zHpie MHEHUS
U CTPEMUTHCS K KOOPAMHALIMT
pa3IMYHBIX MO3UILIUNA B
COTpPYJIHUYECTBE
Joecosapusamucs n
HOPUXOAUTH K 00IIEMY
PELIEHUI0 COBMECTHOM
NEATENBHOCTH, B TOM YHUCIIE B
CUTYallUU CTOJIKHOBEHUS
MHTEPECOB




HEMETAJUIOB B MEPUOAMYECKON CHCTEME
XAMHYECKAX DJJIIEMEHTOB, OCOOECHHOCTH
CTPOCHUSI HMX aTOMOB; COCTaB, CBOWCTBA,
MOJIy4YEHUE W TPUMEHEHUE BAKHEUILNX
XUMHUYECKHX coequHeHuii. O0mme wu
crenuQpuIecKue CBOICTBAa METAJLIOB
IJIaBHBIX noarpynn  |-III  rpymm;
CBOMCTBAa TIPEICTABUTENIEH  METAIOB
MOOOYHBIX  TMOATPYII  MEePUOTUUYECKON

CUCTEMBI — eJie3a, MEIU; TOHATHE O
KOPpO3HH U CrocoOBI 3aIUTHI
METaJUIOB OT KOPPO3HH.

Cocmaenisime  SNEKTPOHHBIE  (HOPMYJIBI
aTOMOB METaUIOB MAJBIX H OOJBIIAX
TIEPUOJIOB.

Onpedensimp  CBOWCTBA MeTajlIa B
3aBUCHUMOCTH  OT €ro TMOJIOXKEHHs B

ANEKTPOXUMHUYECKOM PSIIy HANpPSKEHUH.
Haxooums CcXOICTBO M pa3inuyue B
CBOMCTBAaXx METAUIOB OJHOW TPYIIIBI;
OOBSICHATh SIBJICHHE aM(OTEPHOCTH Ha
IpUMepe OKCHJIOB M  THJIPOKCHIOB
ATFOMHUHMUS.

Xapakmepuzosams  OOIIME  CBOMCTBA
HEMETAJIJIOB, COCTaBIISATh XMMHUYECKHE
(GbopMyINibl  BOJOPOJHBIX, KHCIOPOTHBIX
COE€IUHEHUH, KHCIOT.

Pacnosnasams xnopun -, cyiabdart -, H
KapOOHAT - aHHOHBI.

Buvinonnams  xumudeckue OTIBITHI,
MIOATBEPKIAIOIIME CBOWCTBA M3YYEHHBIX

HEMETAIJIOB " UX BaXXHEHUIINX
COCTMHECHUN
Cocmasname  TENOYKU TPEBPAIICHHM,

yKa3blBas YCJIOBHs IIpolecca CHUHTE3a

KJIacCUu(pUKaLMK, CMpoums JIOTHIECKOE
paccyJIeHue, yMO3aKJIIOUeHHUE U JIeaTh
BBIBOJIBI.

Dopmuposams M pazeueams
9KOJIOTUYECKOE MBIIIJICHUE, YMETh
MIPUMEHSATH €T0 B IO3HABATEIBHOM,
KOMMYHUKATUBHOM, COLIMAIbHOMN
NpaKTUKE U B Oyaymien

PO eCCHOHAIBHON IeATETHHOCTH

AHanus*upoeai’nb Hn ocmuiciueantb TCKCT
3aJ1a4M, Ha OCHOBE KOMOMHHPOBAHUS
paHee U3yYeHHbIX AJITOPUTMOB U
croco00B JEICTBUS peliaTh HETUIIOBBIE
3a7jauu

Ocywecmenams NOUCK UHPOPMALUN TS
BBINOJIHEHUS YUeOHBIX 3aJJaHUH C
MCIIOJIb30BaHUEM YyUEOHOM JINTepaTyphl

Hcnonvb306ams TOTOBBIE KOMITBIOTEPHBIE
IporpaMMbl [l aHau3a HHPOPMaLUU
CTaTHUCTUYECKOTO XapakTepa 1
MOCTPOCHMS IpauKOB U AUArPaMM

Bvimb 2omosvim oTCTaNBATH
CBOIO TOUKY 3pEHHS IIPH
peLIeHNH 3a/1a4, TP aHAIN3Ee
uHpOpMaLIUU

Haxooump 10omoITHATENBEHYIO
UH(POPMALIUIO JJIS pEIICHUS
NPaKTHYECKHX 3a7a4




HCOPraHN4YCCKUX BEIICCTB.

Ilposooums ~ TPOCTEUIINE  CHHTE3BI
HEOPraHUYECKUX COCAMHEHUN.
Pewamso pacueTHble 3aa4yu 10

dbopMyliaM U ypaBHEHUSIM PEaKIIHii.

Paznean 2.
Opranunyeckasi
XUMHS

Ilpusooums TPUMEPBl U COCMABIAMDb
CTPYKTYpHBIE (DOPMYIJIBI H30MEPOB.
Pacnosnasamu H30MepPbI o
CTPYKTYpPHBIM (OpMYyJIaMm.
Buvickasvieams Cyx)aeHHsT O CBONCTBax
BEUIECTB HA OCHOBE MX CTPOEHUS U O
CTPOCHHM BEILECTB 110 MX CBOMCTBaM.
Ha3zvieams BemecTBa 1O COBPEMEHHOM

HOMEHKJIATYpE.
Cocmasnams YpPaBHEHUSI PEAKLIHM,
XapaKTEPU3YIOIINX CBOICTBA

YrJII€eBOAOPOAOB, UX I'CHETUYCCKYHO CBA3b

Haxooums  monekynsipuyo (opmyiy
OpPraHMYECKOTO  BEIeCTBa, 3Has €ro
IUIOTHOCTh U MaccoBbIE  JIOJIU
JJIEMEHTOB, a TaKke T0 Mmacce
MPOJYKTOB €0 CTrOpaHUs.

Cocmagname MOJIEKYIISIPHBIE,
CTPYKTYpHBIE, DJIEKTPOHHBIE  (HOPMYIIbI

CIHUPTOB, (HEHOJIOB, (OPMYIIBI H30MEPOB

CIIUPTOB,  HA3bI6AMb WX o
cHCTeMaTU4YecKoi HOMEHKJIaType.
3anucviéamv  ypaBHEHHS XUMHYECKHX
peakiuii,  JOKa3bIBAIOIIMX  CBOWMCTBA
CIUPTOB U (PEHOJIOB.

Hoxazvieams  NPUUMHHO-CIIEICTBEHHBIE
CBSI3U.

Ymems cTpouth loruueckoe paccykKIcHUE,
nenaTh BBIBOIEI

Dopmuposams U pazeueams
9KOJIOTUYECKOE MBIIIJICHUE, YMETh
MIPUMEHSATH €T0 B IIO3HABATEIBHOM,
KOMMYHUKATUBHOM, COLIMAIBHOMN
MpaKTUKE U B Oynyien

PO eCCHOHAIBHON e TETHHOCTH

AHnanuzuposams U 0CMbICIUBAMb TEKCT
3aJ1a4uM, Ha OCHOBE KOMOWHHUPOBAHUS
paHee U3Y4YECHHBIX aJITOPUTMOB U
CrocoO0B JEHCTBUS periaTh HETUTIOBBIS
3aJ1a9u

Ocywecmansams OUCK HHGOPMAITUU IS
BBITIOJIHEHUS YUEOHBIX 3aJIaHUM C
UCIIONIb30BaHNEM y4eOHOM IUTepaTyphl
YMers  aumanuszupoeams, KPUTUUECKHU
OIICHUBATh UH(OPMAIIHIO.

Cmpoums JOTHUYECKOE PaCCYyXKICHUE,
BKJIIOUAIOLIEE YCTAHOBJIIEHUE NTPUUMHHO-
CJIECTBECHHEIX CBS3EH.

YMeTs  cozdasamv,  npumeHamv U
npeobpazoeviéams 3HAKU W CHUMBOJIBI,
MOJIETIH ¥l CXEMBI ISl PeHIeHUS yUeOHBIX
7 TI03HABATEJILHBIX 3aJ1a4.

Bnademv  OCHOBaMH  CaMOKOHTPOJIS,

Hcnonvzoeamo
NpUOOpPETEHHBIC 3HAHUSA U
yMEHUS Ha 3AHATUIX

poeCCHOHAIBHOTO ITUKJIA U
MMOBCETHEBHON KU3HHA
Cghopmuposams 0OCHOBBI
JIOTMYECKOT0 MBIIILICHMS JJIs
pEIICHUS 3a/1a4

Haxooumws nonomHUTENbHYIO
UHGOPMAIIUIO IS PEIIeHUs
MPAKTHYECKUX 337124

Becmu pumamor ¢ apyrumu
JIIOJIbMHM, JOCTUraTb B HEM

B3aMMOITIOHMMAaHU,
HaxoOums OOIIHME LEId |
COTPYIHUYATH JUISt 1704
IOCTHKEHHUSL.

Co3HATEeIbHO OMHOCUMbCA K
HEMpepbIBHOMY 00pa30BaHUIO

KaKk  yCJOBHUIO  YCIEHIHOM
npodecCuoHaATBHOM "
0011IeCTBEHHOM
JEATETHLHOCTH.




Cocmasnames  CTPYKTypHbIE  (HOPMYJIBI
aJbJETUI0B, KapOOHOBBIX KHUCJIOT,
CIIOKHBIX 2QHUPOB, 0asamb UM Ha3BaHUE
[0 CHCTEMAaTUYECKOM HOMEHKJATYypE.
3anucevigamv  ypaBHEHHS XUMHUYECKHUX
peakuuii, XapakTepU3yIOIIUX CBOMCTBA
KapOOHOBBIX KHUCIIOT, CJIOXHBIX 3(UPOB,
KHUPOB.

Cpasnusams cBoiictBa Mbiia u CMC.

Ha OCHOBaHUH CTPOCHHUS TITFOKO3BI
npeocKkasvléamy ee CBOWCTBA.
Cocmaenisames  ypaBHEHHS XUMHUYECKUX
peaKIuii, XapaKTEpU3YIOIIUX CBOWCTBA
YIJIEBOJIOB.

Ilposooums ~ UBETHBIE  pEaKIUH Ha
OeIKu. Buissnamo MPUIUHHO-

CJICICTBEHHBIE CBSI3M MEXJY COCTAaBOM,
CTPOCHHEM U CBOMCTBAMH.
Jlokazvleamv ~ BIUSHUE
MOJINMEPOB HAa MX CBOMCTBA.
3anucvieame B 00IeM BUJIE
ypaBHEHHUs  TIOJIYYEHHUS  HEKOTOPBIX
BHJIOB IJIacTMacCc,  00KA3bl8amv
HEKOTOpBIE CBOICTBA ATUX IJIaCTMAcC.
3anucvieame B 00IeM BUJIE
ypaBHEHUs TIONYyYEHHUS CHHTETHYECKHX
BOJIOKOH, 00vACHAMD IPUMCHCHHUS
JAHHBIX BOJIOKOH, HCXOJS U3 UX CBOMCTB,
CTPOCHHUS.

3anucwigamo B oOmeM BHJIC
YPaBHCHHS TIOJIYUEHUS CHHTETHYCCKUX
Kay4yKoB,  00Ka3vbl6amb  HEKOTOpHIE
cBoiictBa. IlpakTuuecku  onpedensimo
IJIACTMACChl U XUMHUYECKHE BOJIOKHA.

CTPOCHUS

CaMOOIICHKH, TMPHUHATHS pEUIeHUH U
OCYILIECTBIICHHUS] OCO3HAHHOT'O BBIOOpa B
y4aeOHOMH u MO3HABATEJILHOMN
JIeATETLHOCTH.

YMeTb opeanuzo6vieams yaeoHOe
COTPYZHUYECTBO U COBMECTHYIO
JESITETLHOCTD C TIPENoIaBaTeieM U
CBEPCTHHKAMH; paboTaTh
HHIUWBHUAYAJIBbHO U B I'PYyIIIC: HAXOAUTH
o011iee perieHre u pa3peniarh
KOH(DJIMKTHI HA OCHOBE COTJIACOBAHUS
MO3UIIUN ¥ yUeTa HHTEPECOB;
apeymeHmupoeams 1 Omcmauéams CBOe
MHCHHE.

YMeTb oyenusams NpaBUIbHOCTD
BBITIOJIHEHUS y4eOHOM 3a1a4u,
COOCTBEHHBIC BO3MOXKHOCTH €€
perieHusl.

YMeTh onpedensimeb OHITHS, CO31aBATh
000011eHus1, ycmanasiuéams aHaIOTUH,
KAaccupuyuposams, CaMOCTOSTEIILHO
BBIOMpATh OCHOBAHUS U KPUTEPUU IS
KJIACCU(UKALIAN, CMPOUNb JTOTUIECKOE
paccyxIeHne, yMO3aKItoueHHe U JeNiaTh
BBIBO/IBI.

YMeTh CcaMOCTOSITENbHO  onpedensims
e CBOEro OOyd4YeHHWs, CTaBUTh U
dbopMynupoBath Aiisi ce0si HOBBIE 3a/1a4H
B yuebe u M03HaBaTEIbHON
NEeSTEIbHOCTH, pa3BUBaTh MOTUBHI U
WHTEpEChl ~ CBOCH  TIO3HABATEILHOM
JIESITEIILHOCTH.

Cmasumbp BOTIPOCHI,
0bpawamucs 33 TOMOIIBIO;
Gopmynuposeams CBOU
3aTpyIHEHUS

Ilpednazames NOMOIIB U
COTPYTHUYECTBO

Ilposiensims aKTUBHOCTH BO
B3aUMOJICUCTBUM I
pelIeHUS] KOMMYHHUKATHBHBIX
3a1a4

Tonumams nuabOpPMaIUIO,
MPEJICTABICHHYIO B
TEKCTOBOH (popMme; OTAEATH
HOBOE 3HAaHWE OT U3BECTHOTO;
CTaBHUTb BOMPOCHI K TEKCTY U
WCKAaTh OTBETHI HA HUX

Opuenmuposamucs B
CUCTEME 3HAHUIA; BBHITIOTHATH
aHaJIN3, CHHTE3

Cnywams 1 BCTynath B
JIMaJIor, y4acTBOBATh B
KOJUIEKTUBHOM OOCYXICHUU
npodiem

Yuumwvieams pa3Hple MHEHUS
U CTPEMUTHCS K KOOPAUHALINHI
Ppa3IUYHBIX MO3ULIUNA B
COTPYJTHHYECTBE
Llocoeapusamuvca n
MPUXOJIUTH K 00IIeMy
PELLIEHUIO COBMECTHOM
JIEATEeIIbHOCTH, B TOM YHUCJIE B
CUTYallMU CTOJIKHOBEHUS




Cocmaenams  1IENIOYKU TPEBpPAIICHUH,
yKa3biBas YCJOBHUSI TIpoliecca CHHTE3a
OpraHUYECKUX U BEIIECCTB.

Ilposooums ~ TPOCTEUIINE  CHHTE3BI
OpPraHMYECKUX COEAMHEHUU.
Pewams pacueTHble 3aa4yu 10

dbopMyliaM U ypaBHEHUSIM PEaKIIHA.

AI[GKBaTHO ucnojlibzoeamnmbv PCUYCBLIC
cpeacTtBa A pCHICHUSA  pa3IMYHBIX
KOMMYHUKATHBHBIX 3ajga4, e1ademo

YCTHOW M MUCBMEHHOMN pEUblo; cmpoums
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE.

AJIeKBaTHO, TOYHO M TOCJIEI0BATENbHO
omoopadxcams B peun  (ONHUCaHHUE,
00BSICHEHUE) COZIEPIKaHNE COBEPIITAEMBIX
JNeWCTBHI, Kak B (opmMe TIpoMKOM
COLMAIIM3UPOBAHHOM peuYu; Tak U B
dbopMe BHYTpEHHEH peud, Kak B YCTHOM,
TaK ¥ B MUCbMEHHOM pEUH.

YMerbs  aumanuzuposams, KpPUTUYECKU
OIICHUBATh WH()OPMAIIHIO.
Cmpoums JOTUYECKOE PACCYXICHUE,

BKJIIOUAIOIIEE YCTAHOBJIEHUE MPUUMHHO-
CIIEICTBEHHBIX CBA3EH.

YMeTes  co3oasamv,  npumenamv  u
npeobpaszoeviéams 3HAKM WU CHUMBOJIBI,
MOJICJIA M CXEMBI JIJIS PEIICHUs y4eOHBIX
Y T03HABATEJIbHBIX 3a/a4.

Braoems  ocHOBaMM ~ CaMOKOHTpOJIS,
CaMOOLICHKH, IIPUHATUS PELICHUHd |
OCYIIECTBJIEHUSI OCO3HAHHOTO BHIOOpa B
yueOHO 51 [03HABATEIbHON
JIEATEIILHOCTH.

VMeTb opeanuzoevieams yieOHOE
COTPYIHHYECTBO U COBMECTHYIO
JeTeTBHOCTD C MperoIaBaresieM 1
CBEpCTHUKAMH; paboOTaTh
HHIWBHUAYAJIBHO U B I'PYIIIC: HAXOJUTb
oO111ee pelieHne 1 pa3peniatb

MHTEPECOB

Bvims 2comosvim oTcTaNBATH
CBOIO TOYKY 3pEHHS U
pellIeHUH 3aa4, IPU aHAIN3e
uHpopmanuu

Haxooums 10N0JHUTENBHYIO
UH(pOPMAIHIO TSl PELICHUS
NPaKTUYECKUX 3a/1a4




KOH(JIMKTBI HA OCHOBE COIJIACOBAaHUS
IIO3ULIMMA U y4eTa UHTEPECOB;
apeymenmupoeams U Omcmausams CBOe
MHCHUC.

Ocywecmensamos NOUCK HHPOPMALIUN TS
BBITIOJIHEHUS YUEOHBIX 3aJJaHUH C
UCIOJIb30BaHUEM YUEOHOH TUTepaTyphl

Hcnonv3o06ameb TOTOBBIE KOMIIBIOTEPHBIE
poTrpaMMbl UL aHaIu3a WHGOpMAIHH
CTaTUCTUYECKOTO Xapakrepa u
IIOCTPOEHHU IpapUKOB U AMATPAMM




3. YCJIOBHA PEATU3AIIMH YYEBHOH JIHCITHIT/THHbI
3.1. Tpebosanus Kk MUHUMATILHOMY MAMEPUATILHO — MEXHUYECKOM) 0DecnedeHuio

Peanuzamus yaeOHOM TUCITUTIIIMHBI OCYIIECTBIISIETCS B y4eOHOM KaOMHETE
HKOJIOTMYECKUX OCHOB MPUPOIOTOJIH30BAHMUS.
O6opynoBanne yueOHOro KabmHera

- pabo4me MecTa Mo KOJUYECTBY CTYACHTOB;

- pabodee MecTo Iperno1aBaTers;

- MHOTO(DYHKITHOHAJIbHBIA KOMILIEKC MPeIoaBaTelis;

- HaTypaJjibHbIe 00BEKTHI, MOJICIIH, IPUOOPHI 1 HAOOPHI JJIs1 TOCTAHOBKHU
JIEMOHCTPAIIMOHHOTO U YYEHUYECKOTO AKCIIEPUMEHTA;

- IEYaTHBIE U SKPAaHHO-3BYKOBBIE CPE/ICTBA OOYUYECHUS;

- PEaKTHUBBI;

- BCIIOMOTaTeIbHOE 000PY/I0BAHUE U UHCTPYKIIUH;

- CTal[MOHAPHBIE CTEH/IbI:

«OxpaHa Tpyaa U TeXHUKa 0€30MacHOCTHY,

«Duznueckue BEIMUMUHBI U €IUHULIBI UX U3MEPEHUSY,
«Tabnuiia pacTBOPUMOCTH KUCIIOT, OCHOBaHUH, COJIEH B BOJEY,

«DNEKTPOXUMUYECKUH Pl HAIPSIKEHU METAIIIOBY,
«J1ICXD I.1. MennaeneeBa»

TexHuveckue cpeacTsa 00y4eHust

- KOMIIBIOTED;
- IPUHTEP

3.2. Unghopmayuonnoe obecneuenue ooyuenus

Ilepeuenv yueonvix uzoanuii, Humepuem — pecypcos, 00nojaHume1bHoll
Jumepamypul

s cmyoenmos
-9BC iprbooks
1. Heoprannueckas xumus. Xomuenko I'.I1., [lutosuy N.K., 2017, KBaapo
2. O6mas u Heopranndeckas xumusi. Crace H.®., 2017, Ilpodobpazosanue.
3. Oprannueckas xumusi. Kum A.M., 2017, Cubupckoe YHUBEPCUTETCKOE
U3/1aTeIHCTBO
4. Opranuydeckasi XuMHsi B pucyHKax, Tadiunax, cxemex. ['apmmn A.IL., 2017,
XUMU3aat



s npenodasamens
®denepanbHbiif 3akoH 0T 29.11.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
denepauumn.
[Tpuka3 Munuctepcta o6pazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6
yTBEPKJIeHUH (pesiepaibHOro rocy/1IapcTBEHHOTO 00pa30BaTebHOTO CTaHAapTa
cpeaHero (IOJTHOT0) O0IIero 00pa3oBaHUM.
[Tpuxa3z MunucrepctBa o6pasoBanus u Hayku PD ot 2 aBrycta 2013 r. N 892 "O6
yTBEpXKACHUH (DeepaTbHOr0 rOCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
cpenHero npodeccuoHaIbHOTO 00pa3oBanus 1o nmpodeccuun 110800.03
DJEKTPOMOHTEP MO PEMOHTY U OOCITYKHBAHHIO 3JIEKTPOOOOPYIOBAHHUS B
CEJIbCKOXO3SIICTBEHHOM MPOU3BOJICTBE)

[Tpuka3 MunuctepctBa o6pazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHnn usmeHnenuit B [Ipuka3z Munuctepcra o6pa3oBanus u Hayku PO ot
17.05.2012 Ne 413 “O06 yTBepxkaeHUH QeaepaabHOTO TOCyIapCTBEHHOTO
00pa30BaTeIBLHOTO CTaHAapTa CPEAHETO (IIOJTHOr0) 00IIero

oOpa3zoBaHUs».
[Tucsmo JlemaprameHTa rocy1apCTBEHHOM MOJUTUKHU B chepe MOATOTOBKU
pabounx kaapos u JII1O Muno6prayku Poccun ot 17.03.2015 Ne 06-259
«PexoMeHaImm 1Mo opraHu3alny MoJydeHus: CpeTHETro 00IIero 0opa3oBaHus B
npejienax OCBOSHUST 00pa30BaTENbHBIX MPOTPaMM CPEIHET0 MPOQPECCHOHATHHOTO
oOpa3oBaHUs Ha 0a3e OCHOBHOTO 00LIEro 00pa3oBaHUs C Y4ETOM TPEOOBAHMIA
denepanbHBIX TOCYAAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHAAPTOB U MOJTydaeMOn
npodeccun uim
CHEIUATBHOCTU CPEAHETO MPOheCcCUOHATFHOTO 00pa30BaAHUSY.
["a6puensa O.C., JIpicoa I'.I'. Xumusi: KHUTA IJ1s TIpENoIaBaTelis: y4e.-MeTo.
rocobue. — M., 2012.
[Ma6puensa O.C. u ap. Xumus 11t npodeccuii U CeruaibHOCTEH TEXHUYECKOTO
npoduiis (3IEKTPOHHOE TPUIIOKECHHE).

Humepnem-pecypcoi
www.pvg.mk.ru (onmumnuazna «llokopu BopoObeBBI TOPEI»).
www.hemi.wallst.ru (OOpa3zoBaTeabHbIN CAaUT ISl IKOJIHHUKOB « XUMUSD).
www.alhimikov.net (OGpa3oBaTenbHBIN CANT AJIs MIKOJIBHUKOB).
www.chem.msu.su (27ekTpoHHast OMOIMOTEKA O XUMHUH ).
www.enauki.ru (MHTEpHET-U3IaHue 1Ji yuuTesaeh « ECTECTBEHHbIC HAYKN» ).
www.1september.ru (MeTogudeckas razera «llepBoe cEHTIOPsI»).
www.hvsh.ru (kypHan «XuMus B MIKOJIEY).
www.hij.ru (kypHan « XuMus U 5KU3HBY ).
Www.chemistry-chemists.com (3J€KTPOHHBIH KypHaT « XUMHUKH ¥ XHMHUSD» ).



4. KOHTPO.Ib H OIIEHKA PE3Y/IbTATOB OCBOEHHA YYEFHOH

JAUCIHHILITUHBI
Koumponw u oueHKa PE3yIILTATOB OCBOCHUS yueOHOM
JUCHUTUTAHBI OCYIIIECTBIISICTCS TIPETIOAaBaTejieM B IPOIECcCce IPOBEACHUS
YCTHOTO  OITpOCa, TECTOBBIX 3aJaHUM, KOHTPOJLHBIX, IIPOBEPOYHBIX U

CaMOCTOATCIIbHBIX pa60T, npu pCIICHUU pPAaCUYCTHBIX MW OSKCIICPUMCHTAJIBHBIX

3a71a4,
IPOEKTOB, pedepaToB U T.1.).

TAKXXEC BBIIIOJHCHUA CTYyACHTAMHW HHJIHWBUYAJIbHBIX 3aI[aHI/Iﬁ (3aH_II/ITa

Pe3ynomamor 06yuenus
(oceoenHble yMeHus, YC8OEHHbIe

Buowl u gpopmwr konmpons snanuii u
OYEHKU pe3yibmamos 00y4ueHus

HOMEHKJIATYPE;

SHAHUS)
1 2
Ymenua:
HA3bl6amMb U3YYCHHBIE BEIIECTBA I10 ® camocmosimenvHas
«TPUBUAIBHONY UM MEXIYHAPOIHOU padoma:
- IOMaIlIHUE

KOHTPOJBHBIC PAOOTEHI,
- pelIeHue 3aja4d u

BBIIIOJIHCHHUE
YIIPAKHECHUN,
- BBITIOJIHCHUE
TECTOBBIX 3aJaHUM,
®3ayem
onpeéeﬂﬂmb: BAJICHTHOCTH U CTCIICHB ®camocmosmelbHas
OKHCJICHHS XMMUYECKHX DJIEMCHTOB B padoma.
BEIIECTBAX, TUIl XMMHUYECKOM CBSI3HU B - PCLICHHC 33121 1
YIIPAKHEHUH,
COCTMHEHHUSAX, 3apPsi/l MOHA, XAPAKTEP CPEABI | 5oy pedepatos,
B BOJTHOM PacTBOPE HEOPTAaHUYECKOTO - BELITTOJIHEHME
BEIECTBA, OKUCIINTEIH/BOCCTAHOBHUTEIIb, TECTOBBIX 3aIaHUM,
MIPUHAJIJIC)KHOCTh BEIIECTB K - BBIIIOJIHCHUE
OIIPENEIIEHHOMY KJIacCy; MHAUBUAYaJIbHbBIX
3aJIaHUH,
- IOArOTOBKA
Mpe3CHTALUH,
- COCTaBJICHHUE
TaOIUIIBI,
®3quem
xapakmepu3o6ams. 3JICMEHTbI MaJIbIX ®camocmosmelbHasA
MepHOIOB 10 U3 mooxeruio B [1C, obume  [Padoma:
XUMHUYECKUE CBOWCTBA METAJLIOB, - PCLICHNC 33141 1
YIIPaKHEHUH,
HEMETaJlJIOB, OCHOBHBIX KJIACCOB - 3aIHTA TPOEKTOB,
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB, |- 3ampra pedeparos,
CTPOEHHUE U XMMHUYECKHUE CBOMCTBA - TOMAIIHUH
M3YyYEHHBIX OPTraHUYECKUX BEIIECTB; XUMHYECKUIN
AKCIIEPUMEHT,

- BBIITOJIHCHHUC




TECTOBBIX 3a/IaHUI,
- BBINIOJIHCHHUE
WHAUBUYAJTbHBIX
3aJIaHUM,

- IOJArOTOBKA
MpE3CHTALNH,

- COCTaBJICHUE
TaOIHUIIBI,

®3auem

00bsACHAMb 3aBUCUMOCTb CBOIMCTB BEIIECTB
OT UX COCTaBa U CTPOEHUS, MPUPOY
XUMHYECKOH CBSI3H, 3aBUCUMOCTH CKOPOCTHU
XUMHYECKON PEeaKINU 1 TIOJI0KEHUS
XUMHYECKOTO PABHOBECHS OT Pa3IMUHBIX
(akTopoB;

® CAMOCMOAMENbHAS
\paboma.

- perieHue 3ajad,

- 3aIIUTa MPOEKTOB,
- 3amuTa pedeparos,
- BBITIOJIHEHHE
TECTOBBIX 3a/IaHUH,
- BBITIOJTHCHHE
WHIUBUTY ATBHBIX
3aJIaHUM,

®3quem

BbINONHAMb XUMUYSCKUMN OKCIICPUMCHT I10
paciio3HaBaHUIO Ba)KHEHIIIMX OpPraHU4YCCKHX
N HCOPTAaHNYCCKUX BCIICCTB,

® camocmosmenbHas
\paboma.

- perieHue
AKCIIEPUMEHTAILHBIX
3azady,

- 3aIIUTa MMPOEKTOB,
- 3ammTa pedeparos,
- TOMalIHUN
XUMUYECKUU
AKCIIEPUMEHT
®3quem

nPOBOOUMb CAMOCTOSITENIbHBIN MOUCK
XUMUYECKON HH(POpMAIINH C
WCITOJIb30BAHUEM PA3JTMYHBIX HCTOYHUKOB
(HAYyYHO-TIOMYJISPHBIX U3TaHHM,

® CAMOCMOSIMENbHAS
\paboma:

- pelicHue 3a1au,

- 3aIlUTa IPOCKTOB,

- 3amnuTa pedeparos,
KOMITbIOTEPHBIX 0a3 TaHHBIX, PECYPCOB - BBIIOJIHEHHE
I/IHTepHeTa); HCII0JBb30BaTh KOMIIBIOTCPHLIC (MHIUBU AYyaJIbHBIX
TEXHOJIOTHH JUIs1 00pabOTKU U Iepeaun 3aJlaHUH,
XUMUYECKON MHPOPMALINH U €€ - IOATOTOBKA
TIPE/ICTABIIEHNS B PA3IMYHbIX (opMax; TIpe3CHTAlNH,

®3quem
UCNONb308aMb IPUOOPETEHHBIE 3HAHUA U | ® CAMOCMOAMENbHAA
YMEHUS B IPAKTUYECKON AEATEIBHOCTH U paboma:

- BBIIIOJIHEHUE

HOBCEITHEBHOU KU3HU JIJIS:

NHIWBUAYAJIbHOI'O




- 00BSACHEHUSI XUMHUYECKUX SIBJICHUH,
TIPOUCXOSIINX B TIPUPOJIE, OBITY U Ha
IIPOM3BOJICTBE;

- OTIPEICIICHUST BOBMOYKHOCTH MPOTECKAHHMSI
XUMHUYECKUX TPEBPAIICHUHN B pa3INIHBIX
YCIIOBUSIX U OIICHKH MX TIOCJICICTBUI;

- 9KOJIOTHYECKH IPaMOTHOTO TTOBE/ICHHUS B
OKPYKaIoLIEH CpeIe;

- OIICHKY BJIMSIHHSI XUMHUYECKOTO
3arpsI3HEHUS OKPYIKaIOIIEH Cpe/Ibl Ha
OpPTraHM3M YeJIOBeKa U JPYTHE KUBBIC
OpPTraHHU3MBI;

- 0e30IacHOro 0OpaIeHus C TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM
000pyI0BaHUEM;

- PUTOTOBJICHUS PACTBOPOB 3aJJaHHON
KOHIICHTpAITUH B OBITY ¥ Ha IPOU3BO/ICTBE;
- KpUTUIECKOU OTICHKH JIOCTOBEPHOCTH
XUMHYECKON HH(POpMAITIH, TOCTYAIOIICH
U3 Pa3HbIX HICTOYHHKOB.

3aJaHus,

- PEIICHUE PACYETHBIX
1 SKCIIEPUMEHTATbHBIX
3ajad,

- pelIeHue
CUTYallMOHHBIX 3a]a4,
- 3allIMTa IPOEKTOB,

- 3ammuTa pedepartos,
- JOMAaIIHUU
XUMHYCCKUHN
AKCIIEPUMEHT,

- IOATOTOBKA
MpE3CHTALUH,

e3quem

3nanusn:

BaYKHEUIIINX XUMHUYECKUX MOHSITHM:
BCIIECTBO, XUMHUUYECCKHI DJIEMEHT, aTOM,
MOJIEKYJIa, XUMHUYECKasl CBSI3b,
BAJICHTHOCTbh, CTCTICHh OKUCJICHUS,
YTIEPOJIHBIN CKENET, (PYHKIIMOHAIbHAS
rpyIina, u30Mepusi, TOMOJIOTHS,
aJoTpOoNus, U30ToMnbl, IO, MOJISIPHBIC
Macca 1 00beM, BEIIeCTBa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUSI,
(HE)3JEKTPOJIUTHI;

®)CIMHbILL ONPOC;

® CaMOCmOosAmeNbHasL
\paboma:

- pelIeHue pacyeTHBIX
3ajad,

- 3aIIUTa MMPOCKTOB,

- 3anuTa pedeparos,

- pericHue
MPaKTUYECKNUX 3aJaHUN
® mecmogvie 3a0aHUsl;
® KOHMPOJIbHASL
\paboma,

® 3quem

OCHOBHBIX 3aKOHOB XMMHUHU ¥ XUMUYECKHUX
teopuii: 3CM, 3aK0H MTOCTOSIHCTBA COCTaBa,
[13, Teopust XUMHUYECKOM CBSI3H, CTPOEHUS
OpraHUYeCKUX BEIIECTB;

®)CIMHbILL ONPOC;

® CaMOCmOosAmeNbHasL
paboma:

- peIlICHHE PaCUYCTHBIX
3amad,

- BBINIOJIHCHUE
MPaAKTUYECKUX
3aJaHMH,

- BBITTIOJIHCHHUC




WHIWBHUIYyaTbHBIX
3aJaHuH,

- 3aIIUTa MMPOCKTOB,

- 3ammTa pedeparos,
® mecmosvle 3a0anUsl,
® KOHMPONbHAS
\paboma,

® 3ayem

BaYXHCHINNX BEIIECTB U MAaTCPUAIIOB:
CepHasi, COJIsTHas, a30THAs M YKCYCHas
KHMCIIOTBI, METaH, 3THJICH, al[eTUJICH,
OEH30J1, TaHOJI, )KUPBI, MbLJIa, TJIFOK03a,
caxapo3sa, Kpaxmall, KJeTdaTka, OeyIKH,
UCKYCCTBCHHBIC M CHHTETHYCCKHE BOJIOKHA,
Kay4yKH, IJIACTMACChl; METaJIbI U X
CILTaBBI, IICJIOYHM, AMMHAK, MUHEPAIbHBIC
ynoOpeHus.

®))CIMHbBLU ONPOC,

® camocmosimenvhas
\paboma.

- peIICHHE PACUCTHBIX
1 DKCIIEpUMEHTAJIbHBIX
3aj1ad,

- BBITIOJIHCHUE
MPaKTUICCKHUX
3aJIaHUM,

- BBIIIOJITHCHUE
WHIUBUIYAJTBHBIX
3aJIaHUM,

- 3aIlIUTa IIPOCKTOB,

- 3anuTa pedeparos,
® /mecmosvle 3a0anus;
® KOHMPONbHAS
\paboma,

e paKmuyecKue
\pabomoi,

® 3auem

OK 1. IToHumaTh CyIIHOCTh U COUUATBHYIO
3HAYMMOCTH OyyIei npodeccum,
IIPOSIBJISATH K HEW YCTOMYUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NEeSATEeTbHOCTD, UCXO/IS U3 TICJIU U CITOCOOOB
ee JOCTHKEHUSI, OTIPEICIICHHBIX
PYKOBOJIUTEIIEM.

OK 3. AnanuzupoBath pabouyto CUTYAIHIO,
OCYIIECTBIIATh TEKYIIUHA U UTOTOBBIN
KOHTPOJIb, OLICHKY U KOPPEKIIUIO
COOCTBEHHOM JIEATCIBHOCTH, HECTH
OTBETCTBEHHOCTbH 32 PE3YyJIbTaThl CBOECH
paboTHI.

OK 4. OcymiecTBasTh MOUCK MH(OPMALIUH,
HeoOXoaumMon 1711 3¢ (HEKTUBHOTO
BBITIOJTHEHHSI MPO(PECCUOHANBHBIX 3a/1a4.

yCmHbll Onpoc;

® CaMOCMOoAmMeNbHAS
\paboma:

- pEIlIEHHE PaCUETHBIX
1 DKCIIEPUMEHTATBLHBIX
3azad,

- BBITIOJTHCHHE
MPAKTUYECKUX
3aJaHuH,

- BBITIOJTHCHHE
WHIUBU Ty ATBHBIX
3aJaHuH,

- 3al[1Ta MPOEKTOB,

- 3amnuTa pedeparos,
® mecmosvie 3a0aHUs;
® KOHMPOJIbHAS
\paboma,

e npaKkmuiecKue
\pabomboi;

® 3quem




OK 5. Ucnonb3oBaTh HHGPOPMAIIIOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
poecCUOHaNbHOM eI TeIbHOCTH.

OK 6. Paboratb B komane, 3pPpexkTuBHO
o0IIaThCs ¢ KOJUIEraMH, PyKOBOJICTBOM,
KITMEHTaMU.

OK 7. Oprann3oBbIBaTh COOCTBEHHYIO
NEeATEIBbHOCTD C COOJII0ICHHEM TPeOOBaHUI
OXpPaHbI TPyJla U SKOJOTUIECKON
0€30I1aCHOCTH.




