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1. MACHOPT PABOYEW ITPOI'PAMMBI YUEEHOM JJUCIIUILIAHBI

1. 1.06aacTh NIpUMEHEHHs] POTrPaMMBbI
[Tporpamma o0mIeoOpa3oBaTenbHON Y4eOHOW IUCHUIUITMHBI «XHMHUs» TpEJIHA3HAYCHA IS

U3yUYEHHsI XUMHUHU B NMPO(ecCHOHAIBHBIX 00pa3oBarenbHbix opranmsanusx CIIO, peanusyrommx
00pa3oBaTeNbHYI0 IPOrPaMMy CPEIHEro 00mero o0Opa3oBaHus B Mpeaeaax OCBOSHUSI OCHOBHOM
npodeccuoHaabHON oOpa3zoBarenbHON mporpamMmel CIIO  Ha ©a3e OCHOBHOTO 0OOIIEro
0o0pa3oBaHUsl TMPH TOATOTOBKE KBATM(UIIMPOBAHHBIX pPab0OYMX, CIY)KaIlIUX, CIEIHATUCTOB
cpennero 3BeHa.llporpamma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero oOmero
o0pa3oBaHUs, MPEABABISEMBIX K CTPYKTYpE, COACPKAHUIO U PE3ybTaTaM OCBOEHHUS y4eOHOMH
JTUCIUIUINHBL «XHUMHUS», B COOTBETCTBUHM C PexoMeHIanusMu MO OpraHU3alUd MOJIy4eHUs
cpenHero obmero oOpa3oBaHHs B Ipeleiax OCBOSHHUS 00pa30BaTElIbHBIX MPOrPaMM CPEIHETro
NpoeCCHOHAIBHOTO  00pa3oBaHUs Ha 0a3e OCHOBHOIO  OOIEro 0Opa3oBaHUsI C YYETOM
TpeOoBaHUll (pelepabHBIX T'OCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB U MOJydaeMOMn
CHEIHUAIbHOCTH CPEJHEro Mpo(ecCHOHANBbHOTO  00pa30BaHUS (nucemo/lenapramenTa
TOCY/IapCTBEHHOW TOJIMTUKH B cepe moAaroToBku padounx kaapos u IO MunoOpHayku
Poccun

ot 17.03.2015 Ne 06-259), cnenmanbHocTh: 19.02.10. Texnonocus npodykyuu ooOuecmeenHo2o
RUMAaHUs

1.2 MecTo AUCHUILUIMHBI B CTPYKType OCHOBHOI mpodeccHOHAIBLHONH 00pa3oBaTe/bLHOM
MPOrpaMMbl : IUCIUIUINHA BXOJIUT B €CTECTBEHHOHAYYHBINO00I11e00pa30BaTeIbHBIN HKJI.

1.3. Hemn wm 3apaum AUCHHUIUIMHBI — Tpe0OBaHUS K Ppe3yJbTaTaM OCBOCHHUS
AUCHUIINHBI

IIporpamma OpHEeHTHpPOBaHA Ha JOCTHIKEHUE CIIEIYIOLIUX LeJIe:

-OCBOCHHE 3HAaHUM O XMMHYECKOM COCTaBISAIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUDpa,
BAKHEUIINX XUMUYECKUX IMOHATHAX,3aKOHAX U TEOPUSIX;

-OBJIa/ICHUE YMEHHUSMHU IPUMEHSTHh IMOJy4YEHHbIE 3HAHUS i1 OOBSICHEHHS pPa3HOOOpa3HBIX
XUMUYECKUX SBICHUN U CBOWCTB BEILECTB, OLICHKU POJIM XUMHUU B DPa3BUTHUM COBPEMEHHBIX
TEXHOJIOTMH U MOJy4EHUH HOBBIX MAaTEpUAJIOB;

- pa3BUTHE I103HABATEIbHBIX HHTEPECOB M HMHTEIJIEKTYyaJbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENILHOTO NPUOOPETEHUS XUMHYECKUX 3HAHUH C HCHOJIb30BAHHUEM  PA3IMUYHBIX
HMCTOYHUKOB HH(POPMAIIH, B TOM YHCJIE KOMIIbIOTEPHBIX;

-IPUMEHEHNE MOJYYECHHBIX 3HAHUH M yMEHHMH A 0e30MacHOrO HCIHOJIb30BAHUS BELIECTB U
MaTepuajoB B ObITY, Ha MPOU3BOJCTBE U B CEIBLCKOM XO3SIICTBE, /U PEIIEeHUs MPAKTHUYECKUX
3ala4 B IMOBCEIHEBHOM KU3HHU, Ui NMPEAYNPEXKACHUS SBICHUN, HAHOCALIUX BPEd 310POBBIO
YeJIOBEKA U OKPYKAIOILEH Cpele.

OT100p conep:kaHusi MPOBOJMIICS Ha OCHOBE CIIEIYIOLINX BEAYIIUX UICH:

-MaTepHUaJbHOE €IMHCTBO BEIIECTB IPUPOJABI M UX T'EHETUYECKas CBA3b; MPUYUMHHO-
CJICICTBEHHBIE CBSI3U MEXKYy COCTaBOM, CTPOCHUEM, CBOWCTBAMH U IIPUMEHEHUEM BELIECTB;

-[I03HaBa€MOCTh MUpPa 1 3aKOHOMEPHOCTEN XMMHUYECKHX ITPOLIECCOB;

-3aKOHBI TPUPOBI OOBEKTUBHBI U TO3HABAEMbl; 3HAHHWE 3aKOHOB XMMHH Ja€T BO3MOKHOCTh

YIPABIIATH IIPEBPAIICHUSIMUA BEILIECTB, HaxOJIUTh 9KOJIOTUYECKU Oe3onacHble

CHOCOOBIITPOM3BOICTBA BEILIECTB U MAaTEPUAIIOB M OXPaHbl OKpPYKaIOIIEH Cpebl OT XMMUYECKOTO

3arpsi3HEHMS;

-HayKa ¥ MPAKTHKa B3aUMOCBS3aHbI: TPEOOBAaHMS MPAKTUKU — JBIDKYILAS CUJIa PA3BUTHUS HAyKH,

yCIeXU MPAKTUKU 00YCIOBIIEHBI TOCTHKEHUSIMU HAYKU;



-pa3BUTHE XUMUYECKON HAYKU U XUMU3ALM HAPOJHOT'O XO35MCTBA CIIyKaT UHTEpECaM 4eJIOBEKa
U o0IIecTBa B IEJIOM, MMEIOT T'yMaHHCTHYECKHH XapakTep M MPH3BaHBI CIOCOOCTBOBATH
pEIICHUIO TII00ATBHBIX MPOOIEM YeITOBEUECTRA.

OcBoenue coaepkaHusi y4eOHOW JUCHMIUIMHBI «XHMHS», O00ECHCUHUBACT JTOCTHXKEHHE
CTYJICHTaMH CJICYIOIIUX Pe3yabTaTOB:

JUYHOCMHBIX .
— YYBCTBO TOPJOCTH U YBaXEHUS K MCTOPUM M JOCTHKEHHUSAM OTE€YECTBEHHOM XUMHUYECKOU
HAYK{; XUMHUYECKH TPAMOTHOE MOBEJICHHE B NMPOPECCHOHATIBHON ACATENBHOCTH U B OBITY MpHU
o0OpalleHnn ¢ XUMUYECKMMHU BELIECTBAMH, MaTepralaMH U IIpolieccamy;
— TOTOBHOCTh K TMPOJODKEHHIO 00pa3oBaHWS M TOBBIMICHHUS KBaTHU(PHUKAIMKA B H30paHHOU
po¢eCCHOHATIBHON IEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUECKUX KOMIIETEHIMH
B 9TOM;
— YMEHHE HCIOJIb30BaTh AOCTH)KCHHS COBPEMEHHOM XMMMYECKOM HAyKH M XUMHUYECKHX
TEXHOJIOTUH Ui TIOBBIMICHUS COOCTBEHHOTO HWHTEJUIEKTYaJIbHOTO pa3BUTHS B BBIOpaHHOU
npodecCHOHATIBHON 1€ TeIbHOCTH;
MemanpeomemHuix.
— HCIIOJIb30BAHUE Pa3IMYHBIXBUJIOB II03HABATEIIBHOM JIE€ATENBHOCTH M OCHOBHBIX
MHTEJUICKTYaJbHBIX Olepanuii (IMOCTAaHOBKU 3a1aud, (pOpMyTupOBaHHS THIIOTE3, aHAIH3a M
CHUHTE3a, CpaBHEHHUs, OOOOIIEHHUs, CUCTEMAaTH3alluM, BBIABJIECHUS HPUYMHHO-CIIEACTBEHHBIX
CBsI3€H, TOMCKA aHAJOroB, ()OPMYJIMPOBAHUS BBIBOJOB) Uil PELICHHS IMOCTABICHHOW 3amayM,
IPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUA (HAOJIOJCHMs, HAYYHOTO S3KCIIEpUMEHTa)  JJs
U3YYEHHUS PA3IUYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOILECCOB, C KOTOPHIMU BO3ZHUKAET
HE00XO/IMMOCTh CTAJIKMBATHCS B IpodeccuoHanbHOH chepe;
— HCII0JIb30BAHUE PA3IMUHBIX UCTOYHUKOB JJISl MOJYyYEHUS] XUMUYECKON MH(OpMalMK, yMEHNE
OLIEHUTb €€ JOCTOBEPHOCTh AJIS JOCTHKEHHsS XOpOLIUX pe3yiabTaToB B NPOGECCHOHATBHON
chepe;
npeoMemHblX.
— c()OpMUPOBAHHOCTH IPEJCTABICHUNA O MECTE XUMUHU B COBPEMEHHOW Hay4HOW KapTHHE MUPA;
[OHUMaHUE pOJIM XMMUU B (POPMUPOBAHMM Kpyrozopa U (yHKIMOHAJIBHOW I'PaMOTHOCTH
YyeJioBeKa I PellieHus MPAKTHUECKUX 3aj1ay;
— BIAJCHHUE OCHOBOINOJAramIMMU XUMUYECKUMHU TOHATHSAMH, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
— BJIQJICHUE OCHOBHBIMH METOJAaMU HAy4YHOIO TIO3HAHMS, HCIOJB3YEMBIMM B XHMHHU:
HaOJII0/IEHUEM, ONMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMeHHEe 00pabaThiBaTh, OOBACHATH
pe3yJbTaThl MPOBEJCHHBIX OMBITOB M JIENaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSThH
METO/Ibl TIO3HAHUS NIPU PELIEHUH MPAKTUYECKUX 3a/1a4;
— c(hOpMHUPOBAHHOCTb YMEHHS JaBaTh KOJIMYECTBEHHBIE OLIEHKH W MPOHM3BOJIUTH pacueThl IO
XUMHUYECKUM (pOpMysiaM U ypaBHEHUSIM;
— BJIaJIeHHE MIPaBUIAMU TEXHUKU 0€30MacHOCTHU MPH MCIIOJIb30BaHUH XUMUYECKUX BELIECTB;
— c(hopMHpPOBAaHHOCTh COOCTBEHHOW MO3UIMU MO OTHOIIEHHIO K XUMHUYECKOH HH(pOpMaIuH,
MI0JIy4a€MOU U3 pPa3HbIX HCTOYHUKOB.

HCI0JIL30BATh NMPHOOpeTeHHbIe 3HAHUS M yYMEHHMs B NPAKTHYECKON IesTeJIbHOCTH H

MOBCEAHEBHOM KU3HU:
- JUIsl OObSICHEHUSI XUMHUYECKUX SIBJICHUN, IPOUCXOASAIIUX B IPUPOE, OBITY U HA POU3BOJICTBE;
- OIIPEJIEIIEHNs BO3MOYKHOCTHU MTPOTEKAHNSI XMMUUECKUX IIPEBPAICHUN B PAa3JIMYHBIX YCIOBUAX U
OIICHKH MX IIOCIICICTBHIA;
- OKOJIOTMYECKH IPaMOTHOIO NTOBE/IEHUS B OKPYXKaIOLIEH Cpene;
- OLICHKH BJIMSIHUS XMMHUYECKOTO 3arpsi3HEHUS] OKpY’XKalolleil cpellbl Ha OpPraHu3M 4YelloBeKa U
JpYTH€ KUBbIE OPraHU3MBI;
- Oe3omacHoro oOpallleHuss C TOPIOYMMH M TOKCHUYHBIMHM BeELIECTBAaMH U J1abOpaTOPHBIM
o0opynoBaHueM;



- IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIICHTPAIINH B OBITY M Ha TPOU3BO/ICTBE;

B pe3ynbraTe OCBOCHMS TUCHUIUIMHBI O0yYaroMUiics A0JKeH YMeTh:

Ha3bIBATh: U3YUYEHHBIC BEIIECTBA 110 TPUBUAIBHON WM MEXyHAPOIHOMHOMEHKIATYPE;
omnpeaeJATh: BaJCHTHOCTb W CTENEHb OKUCICHUS XMMUUYECKHX 3JIEMEHTOB, THUI XUMUYECKOU
CBSI3M B COCJIMHEHMSX, 3aps] MOHA, XapaKTEP Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX U
OPraHWYECKUX COCAUHEHUN, OKHCIWUTEIb U BOCCTAHOBUTENb, HANPABICHUE CMELICHUS
paBHOBECHsSI TIOJ[ BIUSHUEM pPa3INYHBIX (DAKTOPOB, M30MEPHI M TOMOJIOTH, NMPUHAICKHOCTD
BEIIECTB K pa3HbIM KJIACCAM HEOPraHMYECKUX M OPraHUYeCKUX COEAMHEHUH, XapakTep
B3aMMHOT'O BIIMSIHUSA aTOMOB B MOJIEKYJIaX, THUIbI PEAKIIMNA B OPraHUYECKOM U HEOPraHUYECKOMN
XUMUU;

XapaKTepU30BaTh: 3JIEMEHTHI MAJIBIX [IEPUOJIOB MO UX IMOJ0KEHUIO B Ilepuoanueckoi cucreme
J.W. MenneneeBa; o0Iiue XMMHYECKHE CBOMCTBA METAJIJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYECKUX COEAUHEHHM; CTPOCHUE U XMMHYECKHE CBOMCTBA M3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX COECUHEHUN;

00BSCHATB: 3aBUCUMOCThH CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHUS, IPUPOTY XUMUUYECKOU
CBs3M (MOHHOM KOBAJEHTHOM, METAJUIMYECKON U BOJOPOJHOI), 3aBHUCHUMOCTh CKOPOCTH
XUMHUYECKON PEeaKIMH U MOJIOKEHNE XUMHYECKOTO PABHOBECHS OT Pa3IMIHBIX (PaKTOPOB;
BBINOJIHATh XMMUYECKHI IKCIEPUMEHT: 110 PAaClO3HABAHUIO BAXXHEHIINX HEOPTaHUYECKUX U
OPraHUYECKUX COCIMHECHUM;

NMPOBOAUTBL: CAMOCTOSITENIbHBII TOMCK XHMMHUYECKOW HMHGPOpPMAIMU C HCHOJIb30BaHHUEM
Pa3TUYHBIX UCTOYHUKOB (HAYIHO-TIOMYJIIPHBIX M3JaHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); HCHONB30BaTh KOMIBIOTEPHBIE TEXHOJOTMM il O00pabOTKM U Iepeaayu
XUMHUYECKOH MHPOPMAIUH, U €€ TIPEICTABICHUS B PA3IMYHBIX opMax;

CBSI3BIBATH: U3yYCHHBIA MaTepuai co cBoel MpodecCuoHaNbHOM 1eATeIbHOCTHIO;

pemaTh: pacueTHbIC 3a7a4H 110 XUMUYECKUM (POopMyJiaM U ypaBHEHUSIM;

HCII0JIb30BATh HpHOﬁpeTeHHble SHAHUA M YMCHUA B npaKanecxoﬁ ACATECJIBbHOCTH H
NOBCEAHEBHOM KM3HHU:

JUTsL OOBSICHEHUS XMMHUYECKUX SIBJICHU, IPOUCXOASIINX B PUPOJIE, OBITY U HA TIPOU3BOCTBE;
OIpeEIeHUs] BO3MOKHOCTH IIPOTEKaHUSI XMMUYECKUX MPEBPALLECHNUN B Pa3JIMYHBIX YCIOBUSAX U
OLICHKH UX TIOCIIEACTBUN;

HKOJIOTUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAIOLIEH CpeJIe;

OLICHKM BIIUSHUS XUMHUYECKOIO 3arpsi3HEHHs OKPYKAIOIIEW Cpelbl Ha OPraHM3M 4ellOBEeKa U
JIPYTU€E )KUBbIE OPTAHU3MBI;

0e30macHOro oOOpalleHuss € TOPIOYMMH M TOKCHYHBIMHM BEUIECTBAMU M JIaOOPAaTOPHBIM
000pyI0BaHNEM;

MIPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIH B OBITY M Ha TPOU3BO/ICTBE;

KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XMMHYECKOW HH(OpMalWHu, MOCTYMAKOLEH U3 pPa3HbIX
HUCTOYHUKOB.

B pesynbprare uzydeHus: yueOHON TUCIMIUIUHBI «XUMHS» 00YJarOUUNCS JOJDKEH
3HATH/IIOHUMATh:

BaKHeHIIMe XMMHYEeCKHe TMOHSATHS: BEIIECTBO, XMMUYECKHHA JJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE AaTOMHAas U MOJIEKYJISpHAs MAacChl, HOH, AJIOTPONMS, U30TOIbI, XUMHUECKas
CBS3b, DJIEKTPOOTPULIATEIBHOCTb, BAJICHTHOCTb, CTEIEHb OKHUCIIEHUS, MOJb, MOJISIDHAs Macca,
MOJISIpHBIH 00bEeM ra3000pa3HBIX BELIECTB, BEIIECTBA MOJIEKYJISIPHOIO M HEMOJIEKYJISPHOTO
CTPOCHHUsSI, PACTBOPBI, JJEKTPOJUT M HEIJIEKTPOJUT, DSIEKTPOJMTHYECKAs JIUCCOLMALNS,
OKHCITUTENh U BOCCTAHOBUTENb, OKMCIIEHHE M BOCCTAHOBIIEHHE, TEMJIOBOH 3 (eKT peaxiuu,
CKOpPOCTb XMMHYECKOW pEAKLWH, KaTajau3, XMMHUYECKOE PAaBHOBECHE, YTJIEPOIHBIM  CKEJIET,
GbyHKIIMOHATBHAS TPYIIA, H30MEPUSs, TOMOJIOTHUS;

OCHOBHbIC 3aKOHbl XMMHMH: COXPAaHEHHs MAacChl BEILECTB, IOCTOSHCTBA COCTaBa BEIIECTB,
nepuoanueckui 3akon [[.11. Menneneesa;



OCHOBHbIE TEOPHU XMMHH: XMMHUYECKOW CBS3U, AJIEKTPOIUTUUYECKOMN JUCCOIUAINU, CTPOCHUS
OpPraHUYECKHUX U HEOPTaHMUECKUX COCIMHCHUH;

BaKHelillMe  BelleCTBA M MaTepUAJbl: BaKHEHIIME METAJUIBI U CIUIaBBI; CEpHAst, COJISHAS,
a30THasl U YKCYCHasi KMCIIOTHI;, OJIaropoJIHbIC ra3bl, BOAOPO/, KHUCIOPO, TaJOreHbl, IICIOYHbIC
METaJUIbl; OCHOBHBIE, KUCJIOTHBIE U aM(OTEpHBIE OKCUIBI M TUAPOKCUIBI, IEIOUH, YIIIEKUCIBIN
W YrapHbIil Ta3bl, CEPHHUCTHIA Ta3, aMMHAaK, BOJA, NPUPOJIHBIA Ta3, METaH, STaH, JITHJICH,
alleTUJICH, XJIOPU HATpus, KapOOHAT M THAPOKapOOHAT HATpus, KapOoHAT U (ocdar KaabIys,
OCH30JI, METAaHOJ W JTaHOJ], CIOXHBIE A(QUPBI, KHUPBI, MbLIa, MOHOCAaXapuabl (TIHOKO3a),
nucaxapuibl (caxaposa), nojucaxapuibl (Kpaxmaldl U IeJUTI0JI03a), aHWJIWH, aMHUHOKHUCIIOTHI,
OEJK1, HCKYCCTBEHHBIC | CHHTETUYCCKHE BOJIOKHA , KAYYYKH, IJIACTMACCHI;

B pesynbrare ocBoeHuUs 1aHHOW 00pa30BaTeNbHON MPOTPAMMBI y CTYACHTA J0JKHBI ObITH
chopMupoBaHbl 00IINE KOMITIECTCHITUH:

OK 1. IlonumaTh CyIIHOCTh W COIHMAIBHYIO 3HAYMMOCTh CBOCH Oymymien mnpodeccuw,
IIPOSIBJIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBblBaTb COOCTBEHHYIO JESTEIbHOCTb, BBIOMpPATh THUIIOBbIE METOABI U
CHOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33144, OLIEHUBATh UX 3P (HEKTUBHOCTH M KAYECTBO.

OK 3. [IpyHuMaTh peleHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYaLUsAX U HECTH 33 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK M HCHONb30BaHUE HH(POpPMALMU, HEOOXOAUMOHN uis
3 PEKTUBHOTO BBIMOJHEHHUS MPOPECCHOHATBHBIX 331ad, MPO(PECCHOHATBHOTO U JTHYHOCTHOTO
pa3BUTHSL.

OK 5. MHcnonp3oBarb  MH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIE  TEXHOJOTUU B
npodeCcCHOHATIBLHOM 1A TebHOCTH.

OK 6. PaGorarp B KOJJIGKTHBE M B KOMaHjae, 3((EKTUBHO OOIIATHCI C KOJUIETAMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. Bparp Ha cebs OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaHIbI (IIOJYMHEHHBIX), 32
pe3yibTaT BHIIIOJHEHUS 3aJaHUH.

OK 8. CamocToATenbHO ONpEAeNsaTh 3aJa4d NPOPECCHOHATBHOTO M JIUYHOCTHOTO
pasBUTHs, 3aHUMaTbCcd  €caMOOOpa3OBaHMEM,  OCO3HAHHO  IJIAHUPOBAaTh  IOBBILICHHE
KBaJIM(DUKALIHH.

OK 9. OpueHTupoBaThbcs B YCIOBHIX YacCTOM CMEHBI TEXHOJOIMH B NMpodheccCHOHAIbHON
NeSITETTHHOCTH.

1.4 Kosin4ecTBO 4YacoB Ha OCBOEHHe padoyeli NporpaMMbl Y4eOHOM AN CHUIINHBI.
MaxkcumanbHast Harpy3ka ooydatomierocs 1354acos,

B TOM YHUCIIE:

o0si3arenbHas ayJUTOpHAs Harpy3kaoOydarorierocsi904yacos,

caMmocTosiTeNnbHas padota oOyyatomerocsi S4yaca.

OBIIAS XAPAKTEPUCTHUKA YYEFHOM JUCIATIIMHBI

XuMHS — 3TO HayKa O BEIIECTBAaX, X COCTaBE M CTPOEHMM, CBOWMCTBAX M MPEBPALICHMSX,
3HAUYEHUU XMMMUYECKHUX BEIIECTB, MAaTEpPUAJIOB M IPOLECCOB B IPAKTHUECKON AEATEIBHOCTU
YeJloBeKa.

Coneprxanue 0011e00pa3zoBaTeabHON YUeOHON AUCIUTUIMHBI «XUMHUS HAIPaBJI€HO HA YCBOEHHE
0o0y4JarolMMHUCS OCHOBHBIX MOHATHUH, 3aKOHOB M TEOPUM XHWMHHU; OBJAJCHHE YMEHUSIMU
HaOJII0aTh XMMUYECKHE SBJICHMS, IPOBOAUTh XHMUYECKMHA OSKCIEPUMEHT, IPOU3BOANUTH
pacueTsl Ha OCHOBE XMMHYECKHMX (DOpPMYN BEHIECTB M YpPaBHEHMH XHMHMUYECKHUX peakuuil.B
nporecce  U3y4eHHMs] XMMHUU Yy OOYYalOIIMXCS Pa3BUBAIOTCS IO3HABATENbHbIE HHTEPECH U
MHTEJJIEKTyaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSATEIHLHOM IMPUOOpPETEHHUS 3HAHUH 1O
XUMHHA B COOTBETCTBUM C BO3HHMKAIOIIMMH JKU3HEHHBIMH TNpoOJeMaMH, BOCHHUTHIBACTCS
OepekHOEe OTHOUIEHMs K HPUPOJE, NMOHMMAaHUE 3J0pOBOro obOpas3a *XHM3HH, HEOOXOIMMOCTH
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MpEeAYNPEXKACHUS IBICHUN, HAHOCSIIUX BPe]l 3I0POBBIO U OKpYsKaromieil cpene. OHU OCBauBaIOT
MpUEMBbl TPAMOTHOTO, O€30MacCHOT0 HCIOJIb30BaHUS XHMHUYECKHUX BEUIECTB W MaTepHalIoB,
MPUMEHSIEMBIX B OBITY, CEJTHbCKOM XO3SHCTBE M HAa TPOU3BOJICTBE.

Peanuzanusi JeAyKTUBHOTO MMOAXO0Ja K H3YYEHHIO XMMHU CIIOCOOCTBYET Pa3BUTHIO TaKHUX
JIOTUYECKUX ONepaliii MBIIUICHUS, KaK aHaM3 M CHUHTE3, 000OIIEHHME W KOHKPETH3aIUs,
CpPaBHEHME U aHAJIOTHUS, CUCTEMATHU3alMsl U KJIacCUpUKaLUs U JIp.

W3ydyeHne XuMHH B TPOPECCHOHANBHBIX O00pPa30BaTEIbHBIX OPTaHHM3ANMIX, PEATU3IYIOIINX
o0pa3oBaTeNbHYI0 IIPOrpaMMy cpefHero obmiero odpazoBanusa B mpezenax ocBoeHus OIIOIT
CIIO na 6a3e ocHOBHOro o0mIero oOpa3oBaHUs, UMEET CBOM OCOOCHHOCTU B 3aBUCHUMOCTH OT
npoduns npodeccHoHaNbHOrO 00pa3oBaHHs. DTO BBIPAXKAETCS B COJEPKAHUU OOYyYEHHS,
KOJIMYECTBE YacOB, BBIJCIIICMBIX HA HM3yYEHUE OTICIBHBIX TEM NPOTPaMMbl, TIIYOHMHE HX
OCBOEHHUSI 00ydarolUMucH, o0beMe H XapakTepe MPaKTUUYECKHX 3aHATUH, BUAAX
BHEAYJIUTOPHOM CaMOCTOATENbHON PabOTHI CTYAECHTOB.

B mnponecce u3ydyeHHs XMUMHM TEOPETHYECKUE CBEIACHUS JONOJHAKOTCS JAEMOHCTPALUSIMM,
1a00paTOPHBIMU OMBITAMU U TMPAKTUUYECKUMH 3aHATUSIMH. 3HAYUTEIBHOE MECTO OTBOIUTCS
XUMHYECKOMY  3KcnepuMeHTy. OH  OTKpbIBaeT  BO3MOXKHOCTH  (opMupoBaTh Yy
00ydJaronMxcscrnenruaibHble TPEAMETHbIE YMEHMs: paboTaTh C BEIIECTBAMH, BBINOIHATH
MPOCThIE XUMUYECKHUE OTBITHI, YUUTh 0€30MaCHOMY U SKOJIOTHYECKHU TPAMOTHOMY OOpAIIeHUIO C
BEIIIECTBAMHM, MaTepUaIaMu U IpolieccaMu B ObITY U Ha IMTPOU3BO/ICTBE.

Jns  opraHuzaliii  BHEAYIUTOPHON CaMOCTOSITENILHON paboOThl CTYIEHTOB TMpPEJCTaBIICH
MIPUMEPHBIN TTepedeHb pedepaToB (A0KIAI0B), HHANBUYATbHBIXITPOCKTOB.

B mpouecce u3ydeHuss XMMUU BaxXHO (POPMUPOBATH HH(GOPMALMOHHYIO KOMIIETEHTHOCTH
oOyuaromuxcs.  [loaToMy mpu oOpraHuszaluu CaMOCTOSTENbHONW pPA0OThl aKLEHTUPYETCS
BHHUMaHuEe OOydaroluxcs Ha MoucKe MHQpOpMAIMU B CpelcTBax macc-menua, HHTepHere, B
y4eOHOH U CHeHMaabHON JUTEpaType ¢ COOTBETCTBYIOIIMM O(OPMIICHHEM U IMPEICTABICHHEM
pe3yNIbTaTOB B BUJIE JOKIIATOB, pedepaToB, MPE3eHTAIUH.

Xumus - HayKa SKCIEPUMEHTAIbHAS U BaXXHOE MECTO B MPOTpaMMe OTBOAMUTCS Ha MPOBEJICHUE
MPAKTUYECKHX, SKCIIEPUMEHTAIIBHBIX HCCIIeI0BaTeNbckuX paboT. Ha mepBom 3aHsATHH yueOHOU
JTUCHUIIIMHBI CTYIGHTBl 3HAKOMSTCS C PEKOMEHIYeMbIMU TEMaMHU MPOEKTOB, IMPOEKTHI MOTYT
OBITh MHAWBHUIYaJbHBIMM WJIM TPYNMOBBIMH  ( 10 3-X YelOBEeK) H  pealu3ylTcs Ha
3aKTIOYMTEILHOM  3aHSATHH, 3alllUTa TIPOEKTOB MOXET OBITh U MpeAcTaBieHa Ha
MIPOMEXKYTOUYHOM aTTECTAlUU.

Hnousuoyanvuwtit npoexm - ocobast GopMa opraHuzai o0pa30BaTEIbHON J1€ATETbHOCTH
oOydaromuxcst  (yueOHOe HccIelOBaHUE WU Y4eOHBIM MpoekT). [JMaBHOW OTIMYUTENHHOMN
OCOOEHHOCTBIO METO/Aa MPOEKTOB sBIseTCs OOyuyeHHWEe Ha aKTHUBHOW OCHOBE, 4epes
1eIeCO00pa3HyI0 AESITeTbHOCTh CTY/ICHTa, KOTOpask COOTBETCTBYET €ro JIMYHBIM HHTepecaM. B
OCHOBE O9TOTO METOJa JISKHUT Pa3BUTHE IMO3HABATEIHHBIX HABBIKOB OOYYAIOIIMXCS, YMEHUUH
CaMOCTOSITENIbHO KOHCTPYHPOBATh CBOM 3HAHUS, YMEHUN OPUEHTUPOBATHCS B HHPOPMAIIIOHHOM
MPOCTPAHCTBE, PA3BUTHE KPUTHUECKOTO M TBOPUYECKOTO MBITIUICHHS.

Meroa mNpoekTOB Bcerja OPUEHTUPOBAH HA CAMOCTOSTENbHYIO JEATEIbHOCTh CTYIAEHTOB -
WHIUBUIYAJIbHYIO, TIAPHYIO, TPYMIOBYIO, KOTOPYH OOYYalOIIMECs BBIMOJIHSIIOT B TEUEHUE
ONPENIETIEHHOTO OTPE3Ka BPeMEHH. MeToJ MPOEKTOB BCETJa MPEAnojaraeT peueHue Kakomu-To
npoOnembl. [Ipu opranuzanuu KOHTPOJIS HCIOJIB3YIOTCS Takue ero (opmbel, Kak pabota ¢
TEKCTOM, TeCTUPOBAaHUE, YCTHBIE OTBETHI, HATMCAHUE COYMHEHUS, AOKIabl, pedeparsl, 3alIuTa
MYJIbTUMEIUNHBIX MPE3CHTAIUN U T.1.

N3ydyenne  oOmieoOpa3oBarenpbHOW  y4eOHOM — AUCHUIUIMHBI — «XHUMHS»  3aBEpLIAeTCS
MOABEICHUEMHUTOTOB B (pOpME dK3aMeHa B paMKax MPOMEKYTOYHOW aTTeCTAIIHH.



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

Tematuka pedepaToB (IOKJIAIOB), HHIWBUAYAIBHBIX IPOECKTOB
buotexHosorus u reHHast nHxkeHepust — texHonorun XXI Beka.
HanoTtexHoiorust kak NpuOpUTETHOE HANPABICHUE Pa3BUTHS HAYKH U IIPOU3BOJICTBA B
Poccuiickoit deneparumu.
CoBpeMeHHbIE METOIbI 00€33apaskuBaHMS BOBI.
Annotponusi METaJjIoB.
Kuzub u aesrensHocTh .M. Meneneena.
«[lepuoanueckoMy 3akoHy Oyayliee He IPO3UT pa3pyLIECHUEM. . .>»
Cuntes 114-ro snemenTa — TpuyM@ pOCCHICKUX (PU3UKOB-AICPIIMKOB.
N3oTonsl Bogoposa.

. Ucnonp3oBanue PAAOAKTUBHBIX U30TOIIOB B TCXHUYCCKUX ICJIAX.

. PEHTTeHOBCKOE M3ITydeHHE U €T0 UCIIOIb30BaHUE B TEXHUKE M MEIHIIUHE.
. IlnmazmMa — 4yeTBepTOE COCTOSTHUE BELIECTBA.

. AMopdHBIe BelecTBa B IPUPOJIC, TEXHHUKE, OBITY.

. [lpumeHeHune TBepIOTo 1 ra3000pa3Horo okcuaa yriaepoaa (IV).

. 3ammTa 030HOBOTO 9KpaHa OT XMMUYECKOTO 3arpsi3HEHHS.

. I'pyboaucriepcHbIe CHCTEMBI, HX KIACCU(PHUKAIHS U UCTIOIb30BaHHUE B

npohecCuOHANBHOM NeSTeNbHOCTH.

Kocmernueckue renu.

[TpuMmeHeHue CycrieH3ui U YMYIbCUIl B CTPOUTEIIBCTBE.

MuHepalsl ¥ TOPHBIE TIOPOJIBI KAK OCHOBA JINTOCHEPHI.

PactBops! Bokpyr Hac. TuIibl pacTBOPOB.

Boga kxak peareHT u cpena Al XMMHUECKOI0 IIpoliecca.

Kusnb u gesrenbHocts C.Appenuyca.

Bxnag oTedecTBEHHBIX YYEHBIX B PA3BUTHE TEOPUH JICKTPOIUTHUCCKOMN AUCCOIUALINHN.
YcTpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIIJICHHBIX MPEATNPUATHSX.

CepHast KHCIIOTa — «XJIeO XUMHUYECKON TPOMBIIIJICHHOCTI.

Hcnonp30BaHre MUHEPATBHBIX KUCIOT HA MPEANPHUATHIX PA3IMYHOTO MPOQUIIS.
OKcubl ¥ COJIA KaK CTPOUTEIbHBIE MaTEPHUAIIbI.

Uctopus rumca.

[ToBapeHHast COJIb KAaK XUMHUYECKOE CHIPHE.

MHuoronukuii KapOOHAT KaNbIHs: B IPUPOJE, B TPOMBINIIICHHOCTH, B OBITY.
Peaxiiuu ropenus Ha TPOU3BOJCTBE U B OBITY.

BupryanbHOoe MOAENIMPOBAHNE XUMUYECKHUX MTPOLIECCOB.

DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

DIIEKTPOIN3 PACILUIABOB JIEKTPOIUTOB.

[IpakTUueckoe MpUMEHEHUE IEKTPOIIN3a: paQUHUPOBAHKE, TATFBAHOILUIACTHKA,
rajabBaHOCTETHSI.

Wcropust momydeHust 1 MpOU3BOJICTBA ATFOMUHHS.

DNEKTPOIUTHUECKOE MOTYYeHHE U pPaQUHUPOBAHUE METH.

JKuzub u aestenbHOCTh 1. J[9BH.

Poib MeTannoB B HCTOPUH YET0BEUYECKOUN [IMBUIIN3ALINH.



2. CTPYKTYPA U COJAEP)KAHWE YYEBHOM JUCHUILIAHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI

Bup yueOHoii paboTbl O0bem yacoB
MakcumanbHas yyeOHasi Harpys3ka (Bcero) 135
O0s13aTe/IbHASI Ay TUTOPHAS YUeOHAsH Harpy3Ka (Bcero) 90
B TOM YHCIIE:
71a00paTOPHBIE 3aHATHS 4
MIPAKTUYECKHE 3aHITHS 6
KOHTPOJIbHBIE pabOTHI 8
CamocrosiTejibHas padoTa o0yuyariierocs (Bcero) 54
Hanucanue noxiana 30
Homamnrasis pabora 15
[ToAroToBKa yCTHBIX COOOIICHUM 9

IIpomedxxcymounas ammecmayus 8 hopme dK3amena
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2. TemaTuyeckuii IJIaH y4e0HOH TUCHUNIUHBI XUMHS

HanmenoBanme Conep:xanue yueOHOro marepuasa. Jlaboparopubie u npakTHYecKHe O0bém yacoB YpoBeHb 0CBOEHUS
pa3/iesioB U TeM padoThI, caMOCTOsITEeIbHASE padoTa 00y4ar0IMXCs
Paznea 1. OO0mas 1 HeopraHu4ecKasi XuMust o4
1. BemectBo. ATomM. Monekyna. XuMU4ecKuil aneMeHT. KauecTBeHHBIN 1 2
1.1 OcHoBHBIE KOJIMYECTBEHHBIN cocTaB BemecTBa. OTHOCUTENIbHBIE ATOMHAS U
MOHSITUS U 3aKOHBI MoJieKyIsipHasi Macchl. KonnyecTBo BeliecTsa. 2
XUMHH. 2. [IpakTrdeckue 3anstus Pemenue 3a1a4 Ha HAXOKIACHHUE 2
OTHOCHUTEIIbHOI MOJIEKYISPHON MaccChl BEIIECTBA, ONPEACICHUE MaCCOBOM
JIOJIM XUMHUYECKHUX AJIEMEHTOB B CJIO’KHOM BEIIECTBE.
CamocTtosrenbHas pabora: Perienue 3aja4 Ha OCHOBHBIE 3aKOHBI XUMUHU. 6
1.2 Ilepuoanyecknii 1. [lepnoanueckuii 3akoH. Ilepumonnueckas cucrtema. CTpoeHHe aToMa. 2
3aKOH H N3oTomnsl. 2
nepuoauvecKas 2. Ctpoenue atoMa. M3otomnel. CTpoeHHE 3JIEKTPOHHBIX 000I0YeK aTOMOB
cucreMa MaJIbIX ¥ 00JIbIIuX mepruo1oB. [ToHstue 06 opouransx. s-, p-, d-, 2
JA.M.MenneneeBa u opOuTanu. JNeKTPOHHbIE KOH(PUTYpALMK aTOMOB 3JIEMEHTOB. 3HAUCHUE
CTpOeHMe aToMa. NEePUOANYECKOT0 3aKOHA.
1.3 Crtpoenue [TonsiTre 0 xuMudeckoii cBs3u. KoBaneHTHast cBsI3b(TIONSpHAS U
BemecTBa. XUMHUYeCKasi | HenoJisipHas ). Mexanusm o06pa3oBaHus. DJIEKTPOOTPUIIATEITLHOCTD. 2
CBSI3b. Honnast cBsi3b.. MeTannnyeckas CBs3b U METAIIIMUECKas 2
KpucTayuinueckas pemerka. Bomopoanas cBs3b. Kpucrammmueckue
penieTky (MOHHBIE, ATOMHBIE i MOJIEKYJISIPHBIE).
1.4. Boxa. PacTBopbl. Bona kak pactBoputesns. PacTBOprUMOCTh BeIlecTB. 3aBUCUMOCTD
DJIEKTPOJIUTHYECKAS pPacTBOPUMOCTH Ta30B, KHUAKOCTEH U TBEPABIX BEIIECTB OT Pa3IMUHBIX 2
JAMCCOIHANIHUS. ¢dakTopoB. MaccoBasi 107151 paCTBOPEHHOTO BEIIECTBA. 2
DIIEKTPOIUTHI U HEANEKTPOIUTHI. DNEKTPOTUTUUECKAS JUCCOLHAIUS.
MexaHu3MBbI JUCCOIHMAIINH JIJIS BEIIECTB C Pa3TUIHBIMHA BUIAMH CBSI3H. 2
Crenenb auccoruanuu. CUIbHBIC U ClIa0dble AIEKTPOIUTHL. [ uaponu3
COJICH. 6
CamocrositenbHast paboTta oOy4aroruxcs: THUIbI pacTBOPOB. 3HAYCHHE
pactBopoB. Pemienne 3a1a4 Ha MacCOBYIO JIOJIIO
Tema 1.5. Knaccel Heoprannueckux coenuHeHuid. Okcusl (cosieoOpasyronme u
Kunacenpuranus HecosieoOpasyrorre. OCHOBHBIE, aM(DOTEPHBIE U KUCIIOTHEIE. 2 2
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HEOpPraHu4ecKUuxX XUMHYECKUE CBOWCTBA U TIOJYyYEHHE OKCUIIOB.
COeIMHEeHHUI. Kucnotsl, ocHoBanus. Knaccuukanus mo pa3amuHbIM IpU3HAKAM. 2
XYMHYECKUE CBOWCTBA B CBETE TEOPUHU AIEKTPOIUTUYECKOM
mucconranui. OcCoOOEHHOCTH B3aUMOICHCTBHS KOHIICHTPUPOBAHHON
CEpHOI U a30THOM KUCIOT ¢ MeTaiiamu. CriocoObl nonydenus. Comu. 2
Cpennue, KUCIble U OCHOBHBIE. XMMHUECKHE CBOICTBA B CBETE TEOPUU
aeKTponuTudeckoi qucconuanuu. Crnocoos! nomydenus. KontponapHas
pabora.
Krnaccudukanus peaknuii. Peakium coeTMHEHUS, pa3IoKeHUS,
3aMenieHus, 0OMeHa, o0paTuMbie U HeoOpaTUMBbIE, SK30TEPMUUYECKUE U 2
Tema 1.6. SHIOTEPMHUUYCCKHUE, C K3MCHEHUEM CTCIICHH OKHMCICHUS U 0€3 U3MEHCHUS
XuMu4ecKue peakuuM. | crereHy OKHCICHUSL.
Knaccnpukanus. CKOpOoCTh XMMHUYECKUX PEAKIMI U 3aBUCUMOCTb €€ OT Pa3IMYHbIX
OxucauTeJ T bHO - | paxTOpOB. 2
BOCCTAHOBUTEIbHBIC XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHUS.
peaxkuunu. OKHUCIIUTENEHO-BOCCTAHOBUTEILHBIE PEAKIINH. 2
Cropocts  peakumii. Konrponbnas padora Ne 1.
Oo6paTumocTn
peakumi.
Tema 1.7 Xumus Mertannsl. [TonoxeHnne B mepuoguueckoi cucreme, 0COOEHHOCTH 2
MeTaJLI0B. cTpoeHus aroMoB. Pu3nueckue cBoiicTBa MeraioB. Kinaccuduxamms 2
METAJIJIOB 110 Pa3UYHBIM IPU3HAKAM.
KonTponbhas padora Ne 2. 2
3aBUCUMOCTb CBOMCTB OT IOJIOXKEHUS aTOMOB B IEPUOIUNYECKON CUCTEME.
XUMHYECKUE CBONCTBA METAJUIOB. DIIEKTPOXUMUUYECKUN PSIJT HATTPSHKCHU. 2
Crioco6b! nosyuenust MetayioB. Merainyprus. [lupomeramtyprus, 2
TUAPOMETAJUTYprus, 3JeKTpoMeTatyprusi. CrjiaBbl UepHbI€ U [IBETHBIE. 2
Konrponsnas padora Ne 3. 2
JlaGopaTtopHast padora.
Tema 1.8. Xumus Hemeramnpl. [TonoxeHnue B mepruoinueckoi cucreMe, 0COOEHHOCTH 2
HEMeTAJLJIOB. cTpoeHus aToMOB. HeMeTauibel mpocThie BEECTBA. 3aBUCUMOCTD CBOMCTB 2
OT IOJIOKEHUSI aTOMOB B ITepHOuUecKoi cucteme. OKUCTUTENbHbIE U 2
BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAJIJIIOB. 2
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O606mmenue no kypey : «Heopranmdeckast Xumus»

N

Konrtponsnas pabora no kypcy «Heopranndeckast XUMUS». 2
CamocrosrenbHas padota oOydaromuxcsi: YCTHOE COOOLIeHHUE: 2
HEMETaIUTBI (BOJIOPOJI, KUCTIOPOI, cepa, pocdop, KpemHUil u T. 1.).
Pasznea 2. Oprannyeckasi XuMHs. 54
Tema 2.1. IIpeamer oprannueckoit xumuu. [IpupoIHbIE, HICKYCCTBEHHBIE U
OcHOBHbIE TIOHATHSA CUHTETHUYECKHE OpraHudecKue BemecTsa. CpaBHEHUE OPraHUYECKUX U 2
OpPraHu4YecKoil XUMUM | HEOpPraHM4eCKHUX BeniecTB. OCHOBHBIE IIOJI0KEHUS TEOPUS XUMUYECKOTO
crpoenust A.M.bytieposa. M3omepus. Knaccudukanus opraHuyeckux
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJIETa U HAJTUYUIO
dbyHK1MOHaIBHOU Tpymmbl. Kiaccudukanus peakiuii B OpraHnyecKoi
XUMHH.
Tema 2.1. Ankanbsl: CTpoeHHe, TOMOJIOTHYECKUN PsiJl, ©30MEPHsI, HOMEHKIIATYpA.
IIpenesabHble XVMHYECKUE CBOWCTBA AIKAHOB: TOPEHUE, 3aMEILIEHUE, PAa3JI0KEHUE,
YIJ1€BOA0PO/bI. neruapupoBanue. I IpuMeneHne ankaHoB Ha 0cHOBE cBOWCTB. CrIocOOBI 2
MIOJIyYEHUS aJIKaHOB.
CamocrosrenbHas padora ooydaronmxcs: CocTaBieHne CTPYKTYpPHBIX
dbopmyi, GopMysT U30MEPOB, HOMEHKJIATYpa aJIKaHOB. 4
Tema 2.3. Anxkensl: CTpoeHHE, TOMOJIOTUYECKUH PsIll, ©30MEPUS1, HOMEHKJIATypa.
Henpenenbnbie XUMHYEeCKUE CBOWCTBA AIKEHOB: TOpEHUE, IPUCOECTUHEHHE, THApaTalys, 2
yIJ1€BOAOPOAbI. nonumepusanus. [lpumeHenne ankeHoB Ha OCHOBE CBOMCTB. CriocoObl
MOJTyYEHUS aJIKEHOB.
Ankunnbl: CTpoeHHEe, TOMOJIOTUYECKUH Psll, ©30MEPHs1, HOMEHKJIAaTypa. 2
XVMHYECKUE CBOWCTBA AIKUHOB: TOPEHUE, IPUCOECTUHEHHE, THApaTalIMsL.
ITpuMeHeHue U crtocoObl MOJTyYeHHsI AJIKUHOB.
CamocTosrenbHas pabora o0yyarouuxcs: HatypanbHbiil Kayuyk.
CocraBieHue CTpYKTYpHBIX GopMyIl, OpPMYI H30MEPOB, HOMEHKJIATypa 4
AJIKEHOB HAJIKUHOB.
Tema 2.4. Apensl. benzon. XuMudeckue cBoicTBa O€H30J1a: TOPEHUE, 3aMEIICHHUE
ApoMaTnueckue (ranoreHupoBaHue, HUTpOBaHue), mpucoeanHenue. [lpumenenne 6eHszona 2
YIJ1€BOAOPOABI. Ha OCHOBE CBONCTB.
Tema 2.5. IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB: IPUPOJHBIN U IOy THBIN 2
IIpupoanbie He(TsaHOM ra3pl. CocTaB, IpUMEHEHUE.
HCTOYHUKH Hedts. CocTaB n nepepabotka Hedtu. [leperonka u KpeKHHT. 2
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yIJ1IeBOI0PO/0B. Hedrenpoaykrel. KontponbHas padora.
CamocrosrenbHas padora ooydaronuxcs: KoHCIeKT: mpupoaHbIii 1 4
HOINYTHBIN ra3bl, HeYTh M HEPTENPOIYKTHI COCTAB, IPUMEHEHHE HEPTH.

Tema 2.6. IIpenenbHble 0OHOATOMHBIE CIUPTHI. DYHKIIMOHAIBHAS IPYIIIA 2

Kuciopoacoaep:kamme | (rugpokcuibHas). Homenknarypa, nzomepusi. XuMnuueckue cBONCTBa

OpraHuveckKue ATaHOJA: B3aUMOJIEHCTBUE C HATPUEM, FAJIOT€HOBOIOPOAAMH,

COC/IMHEHMS. 00pa3oBaHuUe MPOCTHIX U CIOKHBIX 3(PUPOB, OKUCICHUE B AJIbJCTU].
[Tonyuenue cnuproB. [IpumeHenue. AJIKOroyin3m, ero NociaeACTBUS. 2
MHoroaromMHsle CIUPTHL: TUICHIJIMKOJb U rauLepuH. CBoicTBa.
KauecTtBeHHast peakuiis Ha MHOTOAaTOMHbBIE CITUPTHI.
®enou. Gusnyeckre 1 XUMHUUECKUE CBOICTBA (B3aUMOJIEHCTBUE C 2
TUIPOKCUIOM HATpUs U a30THOM KUCIIOTON). B3anuMHoe BiusiHue aTOMOB B
Mmonekyne dhenona. [Ipumenenue. 2
Anprerunsl. AnpaeruiHas rpynmna — QyHKIMOHAIbHAS TPyIA.
XVMMHYECKHE CBOWCTBA: PEAKLIMU OKUCIIEHUS U BOCCTAaHOBIICHUS. 2
[TosryueHue u npuMeHEHHUE aabAETUIOB. 2
KapOonogssie kucnotsl. KapbokcuibHas rpynna, kak (yHKIMOHAJIbHAsL. 2
Homenknarypa, uzomepust. XuMudeckue cBoiictpa (o0mue ¢
MHUHEpaJIbHBIMU KUCJIOTAMHU M PEAKIMs STepUPHUKALINN). 2
Briciime kapOOHOBBIE KMCIIOTHI (MTAIbBMUTHHOBAS U
CTEapHHOBAs ).MOJyYEHHE KUCIOT U IPUMEHEHHE. 2
Crnosxnble 3¢upsl. Peakuus stepudukannu. CinoxxHbie 3¢pupbl B IPUPO/IE, 2
uX 3HadyeHue. [ Maponns cioxHbIX 3pUpoB.
Kupsl kak cnoxuble 3¢upsl. Knaccudukanus ;xupos. 2
XVMMHYECKUE CBOWCTBA: THUIPOJIU3 U THIPUPOBAHHE
YKUPOB.IMIPUMEHEHUE KUPOB HA OCHOBE CBOMCTB.
Mpbl1a 1 CHHTETUYECKHE MOIOLIUE CPEJICTBA.

Tema 2.7.¥Yr1eBoabl. VYraeBoasl. Knaccuduxarus (MoOHOCaxapuabl, JUCaxapuabl U
noyimcaxapusl). [ moko3a - BEmeCcTBO ¢ JBOHCTBEHHON (DYHKITHEH 2
(anmprerngocnupt). XMMHUECKUE CBOMCTBA: OKHCIICHHE, BOCCTAHOBJICHUE
u OposxeHue. 2
Mucaxapun — caxapo3za. CpoiictBa. [Ipumenenue. Ilomyuenue.
ITonucaxapuapl: kpaxMai v nesnosnosa. Cpoiictea. [Ipumenenue. 2
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KonrtponbHas pabora no teme: «YTiaeBoab».
CamocrosTenbHas paboTa ydaluxcs: MPe3eHTaluu CTyJeHTOB
«YT1IeBOJIbl, X POJIb B OPraHU3ME YEIOBEKa».

Tema 2.8. Amunbl. Anudarryeckre aMUHbI, HOMeHKIaTypa. CBoiicTBa. AHUIMH —
A3oTcoaepxanue apoMaTH4ecKHil aMuH (opranudeckoe ocHoBanue). [Ipumenenue.
OpraHuveckKue AMUHOKHCIIOTHI Kak aM(poTepHbIe AU(PYHKIIMOHAIBHBIE OPTaHUYECKUe
COeTUHEeHHUS. coenuHeHus. Cpoiicta. 3Hauenue. benku. CTpykTypsl 6enka (nepBrUYHas,

BTOpUYHasi, TpeTUuHas). CBONCTBA: TOPEHUE, IEHATYPALUsl, IBETHbIE
peakuuu, ruapoans. buonorndyeckue GyHKIHUN OEIKOB.

Tema 2.9 [Tomumepsl. [Tonydenue (peakunuu NOIMMEpU3aLNK, TOJIMKOHIEHCALIUN),

.CuHTeTHYeCcKHue cBoiictBa. [1macTtmacchl (TepMOpeaKTUBHBIE, TEPMOIUIACTUYHBIE).

BbICOKOMOJIEKY asipHbIe | [Ipumenenue.

COeIUHEHUH. Cunrernueckue kayuyku. [lonydenune u coiictBa. OTenbHbIE
npezacraButenu. BonokHa, kinaccuduxanus. [pumenenne. OtaenbHble
IIPEICTABUTEIH.

Tema. 3. Xumus u XuMus U TiHIIa 4enoBeka. XuMus B rpodeccuu mosapa.

o011ecTBo.
Hroro :

JI1 XapakTepUCTUKH YPOBHS OCBOCHHS y4EOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HaYeHU:

1 — o3HakoMuUTENbHBIN(Y3HABaHHE PaHEee U3YUEHHBIX 00BEKTOB, CBOICTB);

2 — PenpOAYKTUBHBIN (BBITIOJTHEHUE JACATEIBHOCTH 110 00pasIly, HHCTPYKIIUH HITH TTO/T PYKOBOZICTBOM)

3 —MPOYKTHUBHBIN (IJIAHUPOBAHNE U CAMOCTOSATEIILHOE BBIMOJIHEHUE eI TeIbHOCTH, PELIEHNE MPOOIEMHBIX 3a/1a4)




3. YCJOBUA PEAJIM3ALUU ITPOT'PAMMBI JUCHUITJIMHBI
31. TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJIbLHO-TEXHMYECKOMY 00ecle4eHn 0

Peanu3arnus nporpaMMbl TUCITUTUIMHBI TPEOyeT HaTIUs y9eOHOro KaOWHEeTa XUMUH,
1ab0paTopun XUMHH.
O6opynoBanue yaeOHOT0 KabMHETa U 1a0OPaTOPHH XUMUH:
- IOCa/I0YHbIE MECTa M0 KOJMYECTBY O0YYaroIIUXCs;
- pabouee MeCTO IpenoJaBaTes;
- IEMOHCTPALIMOHHBIN CTOJ;
- BBITSDKHOU 1IKad;
- y4eOHO-HarJISIHbIE TTOCOOuS 1 1abopaTopHOE 000pPYIOBAHHE:
IIEPUOIUYECKAs CUCTEMa XUMUUYECKUX d1eMeHToB JI.11. Menneneesa,
P HANIPSHKEHUH METAIIOB, TaONIMIIa pACTBOPUMOCTH COJIEH, KUCIOT M OCHOBAHH B BOJIE,
XUMHUYECKasl MOCYa, XAMUYECKHE PEaKTUBBI, KOJUICKINH: «MeTaiutbl», «[ OpHBIE TOPOIBI»,
«[ImacTmacchl 1 BOJIOKHA», MOJIEIM OpraHMYeCKHUX BellecTB. KOMIUIEKTHI MI1aKaToB:
«Oprannueckas xumusy, «Heopranudeckas XuMus»,
«XUMHSI METAIIOBY, «XUMUS HEMETAJIOBY.
3.2. UudopmanuonHoe odecrieyenne 00yueHus
IlepeyeHb pexoMeHayeMbIX y4eOHBIX H3aaHnil, UHTepHeT-pecypcoB, 10NOJIHUTEIbHON
JIMTEPaTypbl

OcCHOBHbBIE UCTOYHHKHU:
1. I'abpuensn O.C. Xumust: yueOHUK Jis CTYIEHTOB HPOQPECCHOHATIBHBIX YUEOHBIX
3aBenennii/M.I'. Octpoymos.- M., 2014 r.

2.Epoxun F0.M., ®ponos B.1. Co0pHHK 3a/1a4 ¥ YIPAKHEHUH 10 XUMHUH
(c AMTaKTUYECKUM MaTepHuaioM): yued.mocobue i CTyAeHTOB cpel.npod. 3aBes.- M.,2014.

3.H.E.Ky3nenoBa Xumus, 10 knacc, 6a30Bs1ii ypoBeHb, 2015 1 (371€KTPOHHBIN yUeOHUK).
HNHTEepHET- pecypchl:
www.informatika/ru/text/database/cheiny/

3.3 KagpoBoe obGecneuenue

OOydeHre CTYJEHTOB OCYIIECTBISIET TpENojaBaTelb C BBICIIUM  MEAaroTHYeCKUM
00pa3oBaHMEM COOTBETCTBYIOMIETO MPOQUIs, KBATU(DUKAIMOHHON KaTErOpHeH, MpoIieamen
CTOXHUPOBKY B YUEOHBIX 3aBEACHHSIX HE peXe OJHOTO pa3a B TPHU ToJa, B COOTBETCTBUU C
MPEno1aBaeMoi Y4eOHOU TUCITUTTHHOM.

3.4. YcaoBus peaju3anuy MporpaMmMsbl JJIsl JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbA
[Iporpamma paspaboTana ¢ y4eToM TpeOOBaHUN MPOQPECCHOHATBHOTO CTaHIApTa M B

COOTBETCTBUHU C OCOOEHHOCTSMH OOpa30BaTeNbHBIX MOTpeOHOCcTed mHBamumoB u yui OB3 c
YYEeTOM BO3MOXKHOCTEH WX TCHUXO(PU3NYSCKOTO PAa3BUTHS W HMX BO3MOXKHOCTAMH. [Iporpamma
pazpaboTaHa Ha OCHOBE  METOJUYECKHX pPEKOMEHJAHWi Mo pa3padoTKe MU pealu3aluu
aJanTUPOBAHHBIX 00pPA30BATENbHBIX MPOTPAaMM CpPEIHET0 MPO(EeCCHOHATBLHOTO 00pa3oBaHUS,
YTBEpXkKACHHBIE JUPEKTOpoM [lemaprameHTa rocyIapCTBEHHOW MOJHUTUKH B c(epe MOArOTOBKU
pabounx xaapos u 10 Hayku Poccun ot 20 anpens 20151, Ne06-830.

s oOydatomuxcst u3 yucna i ¢ OB3 (MHBanUIOB, NeTEH-MHBAIHUIOB) peau3allus
IporpaMMbl  y4eOHOM AUCHMILIUHBI «XHUMHS» TMPOBOJUTCA C YUYETOM OCOOCHHOCTEH HX
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NCUXO(HU3UUECKOTO Pa3BUTHS, MX WHAMBUIYAIbHBIX BO3MOXHOCTEH W COCTOSIHUS 370POBbS,
MyTeM COOIOJICHUS CIICAYIOMUX OOMINX TPeOOBAHUM:
- MpoBeACHUE YYEOHBIX 3aHATUH, NMPOMEXKYTOUHOH aTTecTallM IO IUCHMIUIMHE IS JIUI C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS (MHBAJIUAOB, JETEH-NHBAINI0B)B OJJHOU ayIUTOPUU
COBMECTHO C OOyYaroIIMMUCS, HE WMEIOIIMMH OTPAaHUYCHHBIX BO3MOXKHOCTEH 3/10pOBBS, €CIIU
3TO HE CO3/1aeT TPYAHOCTEH JIJIsl 00yUaroINXCs;
- TPUCYTCTBHE B ayJAHTOPUH AaCCHCTEHTA, OKA3bIBAIOIIETO OOYyYarOMUMCS HEOO0XOAUMYIO
TEXHUUYECKYIO TIOMOIIb C YYETOM UX HWHAMBUAYAIbHBIX OCOOCHHOCTEH (3aHATH pabouee MecTo,
HepeABUraThCs, IPOUUTATh U 0ODOPMUTH 33aJaHKE, OOIIATHCS C IPENoJaBaTeIeM);
- TI0JIb30BaHUE HEOOXOJUMBIMU O0YyYaIOUIMMCS TEXHUYECKU CPEICTBAMU HA YYEOHBIX 3aHSATHUSX
C Y4E€TOM UX WHAMBHYaTbHBIX 0COOCHHOCTEH;
- obecriedyeHre BO3MOKHOCTH OECIHPEMsITCTBEHHOTO JOCTyINa OOy4yaroluXcs B ayAUTOpUH, a
TaKXe WX MPeObIBaHUS B YKa3aHHBIX IIOMEILICHHSIX.

MamepuanvHo-mexnuyeckoe obecneyeHue.

CryneHTsl 00y4aroTcsi B KaOMHETax C JOCTYIIOM K KOMIBIOTEpY U pecypcaM MHTepHer,
Opu HEOOXOJMMOCTH TMONB3YIOTCS OuOnuoTexoil. Peanmmzamust yueOHOW — AMCIMILTUHBI
OCYIECTBIISICTCS B KaOWHETE C BBIJCIICHHEM CHEIHAIbHBIX MECT JUIS JIMIl C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3710poBbs. MHbpacTpykTypa oOpa3zoBaTeNbHON OpraHu3alui, MaTepuaibHas
0a3za COOTBETCTBYET COBPEMECHHBIM TPEOOBAHHSM M JIOCTATOYHA IS CO3JaHHS TPEOYEeMBIX
ycloBUM ans oOydeHHs W Pa3BUTUS JIMIl C OTPAHMYEHHBIMU BO3MOXKHOCTSMHU 3]I0OPOBBS
(MHBaNIHIOB, IETEH-MHBAIHIOB).

Kaoposoe obecneuenue obpaszosamenvroco npoyecca.
Peanu3anus mporpamMMbl OCYIIECTBISICTCS IMEAATOTHYECKUMH KaJpaMH, WMEIOIIMMHU BBICIIEE
nefarorndeckoe 0O0pa3oBaHHE COOTBETCTBYIOIIEE MPENOJaBaeMO  JUCIUILINHE c
00513aTEIbHBIM TIPOXOXKACHUEM CTAKUPOBOK U TIOBBIICHHUS KBATH(DHUKAMKM HE peke OJHOTO
pa3a B 3 roja, a Tak >k€ ¥ Kypchl MOBBILIEHNS KBATU(PHUKAILMU IS TIeJaroroB 10 MHKJIIO3UBHOMY
obpazoBanuto juisi oOyuenust nui ¢ OB3 (unBanmumoB, aerei-uHBanuaoB). I[IpemomaBarenu
JOJDKHBI  3HAaTh TMOPSAJOK pealn3alud JAUJAKTHUECKUX TPUHLUIIOB HWHIUBUAYAJIBHOIO U
T PepeHIIMPOBAHHOTO MOAX0/I0B, Pa3BUBAIOIIET0, HATJSIIHOTO M TPAKTHYECKOTO XapaKTepa
o0OyueHusl.
Yuebno — memoouueckoe u ungpopmayuornHoe obecneuenue.

OOyueHne OpraHM30BaHO C HCIOJb30BAHUEM CIIEIUAIBHBIX METOJ0B OOyYeHUs WU
JUIaKTHIECKAX MAaTepUalioB, COCTABICHHBIX C YYETOM OCOOCHHOCTEH TNCHXO(HU3MIEeCcKOro
pa3sBUTHSL, UHAMBHUIYATbHBIX BO3MOXKHOCTEH M COCTOSHMS 370pOBbs TakuxX oOydaromuxcs. B
OCBOCHHMH Y4EOHOH NMCIUIUTMHBI MHBATUAAMHU U JIMIAMH C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl  Y4€OHO-METOANYECKHE MaTepHUaiIbl Ui CAMOCTOSTENbHONW paboThI MPEI0CTABISIOTCS
B (hopMax, aJanTUPOBAHHBIX K OTPAHHUYCHHUSM WX 3J0POBBS M BOCHPHUATHS WHPOpPMALUU: B
neyaTHON Gopme WK B GopMe JIEKTPOHHOTO JOKYMEHTA.

OpraHn3annoOHHO-TIEIATOTHYECKOE COTPOBOXK/ICHHE HANpPAaBICHO HAa KOHTPOJIb y4eObI
00yyYaromerocsi MHBAJIM/Ia UM 00YyYalolerocs ¢ OrpaHMuYEeHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS B
COOTBETCTBUHM C TpaduKoM yd4eOHOTO TIporecca B YCIOBHAX WHKIFO3UBHOTO OOYYCHUSI.
CopeiictBie B 00yueHHM pealu3yeTcsi uepe3 MHIUBUAYaJIbHYIO PaboTy ¢ 0OydaromuMUcs
(xoncynpranun). Kommuiekrauus O6uOIMOTEYHOro (PoHIA OCYIIECTBISETCS  3JIEKTPOHHBIMU
U3JJaHUSAMU OCHOBHOM U JIOTIOJIHUTENBHOM Yy4eOHOM JuTepaTypbl MO MpernojaBaeMoit
JVICTIATUTHHE.

Koumpons u oyenxa pesynomamos oceoenus OUCYUNIUHbL.
KoHTpounb 1 o11eHKa pe3yabTaTOB OCBOCHUS JUCLUILIMHBI OCYLIECTBIISIETCS IPENOJABATENIEM KaK
TPAAULMOHHBIMHM, TaK WHHOBAIMOHHBIMM METOJAMHM, BKJIIOYAs KOMIBIOTEPHBIE TEXHOJIOTHMH.
@DOopMBI KOHTPOJIS JJIs1 00YHAIONIUXCSl C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 3/10pOBbsI(MHBAINIOB,
JNeTe-UHBATUAOB)yCTAaHABIUBAIOTCS C  yY4E€TOM  HMHAMBHIYAJIbHBIX  NCUXO(PH3UUECKUX
ocobeHHocTeH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIbIOTepe, TecTupoBanue). [Ipu
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MOJATOTOBKE K OTBETY OOYYaroIUMCs MpU HEOOXOAMMOCTHU IMPEIOCTABISIETCS JOMOTHUTEIHHOE
Bpemsa. Ilpu mpoxoxkIeHMM NPOMEXYTOYHOH arTecTallud BO3MOXHO  YCTaHOBJICHHE
WH/IMBUYQJIbHBIX TPa(HKOB.

Ocobennocmu peanuzayuu npocpammuvl 015 00YUAIOWUXCA C HAPYUEHUEM CLYXA.

VY4eOHbIIl MaTepuall MPEACTaBISIETCS B MHUCBMEHHOM M JJIEKTPOHHOM BapHaHTaX, C
HOJPOOHBIM Pa3bsICHEHHEM HOBBIX TEPMHUHOB. Ha JIEKIIMOHHBIX M MPAKTUKO-OPHUEHTUPOBAHHBIX
3aHATUSAX BU3YAJIBHBIH MaTepHall B XOJ€ €ro MpEACTaBICHUS YETKO MPOrOBAPHBAETCS, MOCIE
OOBSICHEHUSI Kakoro-iubo Bompoca HeoOxonumo JenaTb HeOoabiine nayssl. Llupoko
UCTIOJIB3YEeTCSl MIUTIOCTPATUBHBIA MaTepuall: 00ydJaromuMCsl IPEIbIBISIOTCS KapTOUYKU, CXEMBI,
IUIaKaThl, TJI0CCapuil, BUJEeOMaTepHalbl U JIp.

[IpopabaTbiBaHHe MCTOPHUYECKUX TEKCTOB HANPABICHO HAa pPa3BUTHE YCTHOM U
INUCbMEHHOW peuM, oOoramieHue M aKTHBHU3ALUIO CI0Baps, (GOpMUpOBaHHE yMEHUS IMOHMMATh
CJIOBECHbIE MHCTPYKIUH, EPEBOAUTh UX B CAMOMHCTPYKIMHU, (HOPMYIHPOBATH U IJIAHUPOBATH
pelleHHe pa3IMyYHbIX WHTEJUIEKTyalbHbIX 3ajau. Llenecoobpa3Ho peryimpoBaTh COOTHOLICHHE
BEepOAIBHBIX M HEBEPOATbHBIX KOMIIOHEHTOB IMPH OCYIIECTBICHHHM HWHTEICKTYaIbHBIX
onepanui.

B mpouecce oOyueHust uil ¢ HapylIEHUEM cCilyXa MPEnoJaBaTelieM YYUTBIBAECTCS, YTO
OCHOBHBIM CIIOCOOOM BOCIPHSTHS PEUYM TIIYXHMH OOYYaroIMMHCS SBISETCS YTeHHE C ryo,
c1a0O0CIBIIAIIMMHU — CIIyX0-3pUTeNIbHOE BocnpusaTre. OCyecTBIsSIETCS KOHTPOIb 3a TEM, YTOObI
oOyyarolmpecss C HapylIeHHEM cliyxa [OJIb30BAJIMCh WHAMBUIYAIbHBIMU  CIYXOBBIMHU
anrmaparaMu, 00eCreunBalOIIMMU 00JIee TOYHOE CIYXO-3PUTEIBHOE BOCTIPUSITHE PEUH.

Ha muddepenuupoBaHHOM 3ayere MO  JUCHMIUIMHE TaKUM  OOy4aroIUMCs
IPEIOCTABIISETCS BO3MOKHOCTh OTBETa B MUCHbMEHHOM (hopMe.

Ocobennocmu peanuzayuu npocpammuvl 015 00YUAIOWUXCA C HAPYUEHUEM 3PEHUSL.

[Tpu ocBoeHMM y4eOHON AMCHMUIUIMHBI MPEIOCTABIAIOTCS THPIOTEXHHUECKUE CPEICTBA!
OpU HEOOXOTUMOCTH — KOMIUIEKT NMHCbMEHHBIX NpUHAAJIeKHOCTEH M Oymara Juis HUCbMa
penbedHO-TOYeuHBIM MpUGTOM Bpaiins, KOMIBIOTEp CO CIENUANTU3UPOBAHHBIM MTPOTPAMMHBIM
o0ecrieyeHHeM; TMpH HEOOXOAMMOCTH IPENOCTABISIETCS  YBEJIWYMBAIOIIEE YCTPOMCTBO,
BO3MOYKHO TaK)Ke MCIIOJIb30BaHNE COOCTBEHHBIX YBEIHMUMBAIOIINX YCTPOUCTB.

VYuebHble MocoOMs W MaTepuasbl Uil CaMOCTOSATENbHOW paboThl JOJKHBI OBITH
npeJICTaBJIeHbI B (hopMax, aIanTHPOBAHHBIX K OTPaHUYEHUSIM HUX 3/I0POBBSI:

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPHUPTOM;
- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina;

- B [Ie4aTHOM opMe Ha sa3bIke bpaiins.

AKTHBHO HCIIOJIB3YIOTCS COBPEMEHHBIE KOMITBIOTEPHBIE TeXHOJIOTuH. KommbroTepsl
OCHAIIIEHBI CIEIHUAIBHBIM TIPOTPAMMHBIM OOECTICYCHHEM: MpoTrpamMMa SKPAHHOTO JIOCTYIa
JAWS (¢upma FreedomScientific), VIRGO unn COBRA (BaumRetekAG). IIporpamma NVDA
MO3BOJISIET OOydalOMMMCS C HapyImICHWEM 3peHHsI Yepe3 pedyeBOil BBIBOJ CUYHTHIBATH
UHPOPMALIMIO C JKpaHa KOMIBbIOTEpPa, BBOAWUTH TEKCT, MOJIy4aTh M OTIPABIATH IOYTOBBIE
COOOIIEHUS, TTOIH30BaThC MHTEPHET-pecypcamMu U T.A4. s craboBuasiimux oOydaromuxcs ¢
octporoii 3penust ot 0,05 1o 0,3 D, y KOTOpBIX 3pUTENBHBIN aHAIU3aTOP SABJIAETCSA BEAYLIUM pU
BOCTIPHSITH ~ OKPY)KAIOIIETO  MHpa  HCIONB3YEeTCs  MporpaMma  yBEIHYEHHUs  HJKpaHa
MagicScreenMagnification, yBenuuuBaroiee u3oopaxenue ot 3-x 710 72-X u ot 3-x a0 52-x pa3
COOTBETCTBEHHO.

Tudnoundopmanronnsle cpeacTsa: AUKTO(GOH, HOYTOYK CO CHEIHATU3UPOBAHHBIM
IIPOTPaMMHBIM OOecTieueHreM /ISl He3pstauX. KoMIbIoTeps! co crieluaibHBIMU TPOTpaMMaMi U
TU(DIIOTEXHUUECKUE CPE/ICTBA MO3BOJIIIOT 00YUAIOUIMMCS OTIEPATUBHO MOIy4aTh HH(OpMAIUio B
y10OHOM U1 BOCOPUATHS (pOopMe: TaKTUIIBHOM, ayIu0, WK B YBEIMYEHHOM (opmare, MoIy4aTh
JOCTYIl K TEYaTHBIM JIMTEPATypHBIM HCTOYHUKAM, MMEIOMIMMCS B Oubnmoreke (ydueOHHMKaM,
y4eOHBIM TTOCOOUSIM, KypHAJIaM U Jp. ).
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Ha muddepennpoBanHoM 3a4deTe MO AUCHUILIMHE I CA00BUAALINX 00eCTIeYnBACTCs
JIOCTaTOYHOE OCBEICHHE, JOIYCKAeTCS WCIIOJIB30BAHUE COOCTBEHHBIX —YBEIMYHTEIbHBIX
YCTPOMCTB, HE3PSIYUM BOIIPOCHI 3aYUTHIBAIOTCS MIPENOIaBATEIeM UIIH ACCHCTEHTOM.

Ocobennocmu peanusayuu npozpammbl 0isi 00Y4AIOWUXCS C HApYUWeHueM ONOPHO-
08ucamenbHO20 annapama.

[lepememenue moneit ¢ BeipaxkeHHbIME HOJIA 3aTpyaHeHo, JUIsi TaKHMX OOY4YarOIIMXCs
paspabaTbiBaeTCs MHAMBUIYAIbHbIM TrpauK IOCEUIEHHUs 3aHATUH B  COYETAaHUM C
JUCTaHIIMOHHBIMU (hopMaMu 00ydeHus: (BeOMHApHhI, CBSA3b MPENoJaBaTeist ¢ 00yJaroummMcs 1Mo
CKaliIy, 110 3JeKTPOHHOI 1oure, 1o TenedoHy u Ip. crnocoOsl B3auMoeiicTeus). O0yyaromumces
C TOPa)XEHUEM BEPXHUX KOHEUHOCTEW IIPEIOCTABISAETCS BO3MOYKHOCTH I10JIb30BATHCS
JUKTO(OHOM JUISl 3alIUCH JICKIIUOHHOTO MaTepHara.

VYuebuple MaTepuanbl (Y4eOHUKH, MOCOOWsS, JEKIMOHHBIA MaTepuan, Npe3eHTAluH,
CIMCKH PEKOMEHJyeMOW JUTEepaTypbl, INIOCCApUi, 3aJaHMsl AJS CaMOCTOATENbHOM pPabOThI)
JIOJIKHBI OBITH IIPEJCTABIIEHBI B (pOpMax, aaliTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10POBbS:

- B IeyaTHOH opme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;
- B hopme aynuodaiina;

- B (hopme BuI€OMaTEPHAIIOB.

Heo6xonuMo  ucnosib30BaHME — aJbTEPHATUBHBIX YCTPOMCTB BBOJA HH(OpMalHUH,
CIEIHAJIbHBIX BO3MOKHOCTEW ONEpPALMOHHBIX CHCTEM, TaKMX KaK 3KpaHHas KJaBUaTypa, C
IOMOILBI0 KOTOPOH MOYKHO BBOAMTH TEKCT, HACTpOMKa JEHCTBMM IpH BBOJE TEKCTa,
M300paXEeHUsI C TOMOLIbIO KJIaBUATYPhl WIIM MBIILIH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUMSA JNCLHUIIJIMHBI

PesyabTaTsl

(ocBoeHHBIE 001N E
KOMIIETEHIIMH)

OcHOBHBIE OKA3aTeJIU OLEHKH
pe3yJabTara

(I)OPMLI H ME€TO/bI
KOHTPOJIA U OHCHKH

OK 1. TloHumath CylIHOCTb U

IloHuMaeT CymHOCTh U COLUAIBbHYIO

CONHAIbHYIO 3HAYUMOCTD 3HAYMMOCTb CBOEH Oymyien
cBoei 6yz[ymel7lvnp0(1)evccnn, _ | mpodeccun. TlposiBisier wuHTEpec K Yuactue B HIIK.
IPOSIBIIATH K HEW yCTOMYUBBIN Gyymei npodeccun wepes | A cenn
HHTEpEC. pOBaHHUE,
BHEKJIACCHBIE MEPOIPHUATHS 10 | yaGmoncHue.
NPUBUTHUIO JIIOOBHM K  M30paHHOU
npogeccuu.
OK 2. OpranusoBbIBaTh PraHNU30BbIBAET COOCTBEHHYIO KoHnTtposbHbIe
COOCTBEHHYIO JI€ATENbHOCTh, | JI€ATEIbHOCTh B COOTBETCTBUHU C paboTsI,
UCXOJS U3 LIEJIU U CII0cO00B €€ | TpeOOBaHUSAMU JaHHOHN yueOHOM TECTUPOBAHUE,
JOCTIDKEHUS, OTIPEICTICHHBIX | AMCIUTUINHBL. MPaKTUYECKHE U
PYKOBOIUTEIEM. nabopaTopHbIe
paboTHI.
OK 3. AHanu3upoBarb OcCy1IECTBIISIET IKCIIEPTHYIO OLICHKY Habnronenue 3a
pabouyro CUTyaIuio, COOCTBEHHOM J€SITeIbHOCTH IPU IPOLIECCOM
OCYILECTBIIATh TEKYIIUHN U pELIeHUH IPOM3BOJICTBEHHBIX 331a4. | BBIIOJHEHHUS
WUTOTOBBIN KOHTPOJIb, OLICHKY U _ | MpOM3BOICTBEHHON
KOPPEKIINIO COOCTBEHHOM IIpoBonuT KoppexIto coOCTBEHHOR CUTYaIUH.
JeSITEIIbHOCTH, HECTU ACATCIBHOCTH, HeceT
OTBETCTBCHHOCTD 34 0TB€€CTBCHHOCTB 3a pe3yNbTaThl
pe3ysbTaThl CBOEH PabOTHI. CBOCH PaboTHL
OK 4. OcymiecTBISTh NOUCK OcymecTBIIsieT MOUCK UHPOPMAITUU Pedeparsl,

uH(popMaluu, He0OX0AUMOM
1151 93¢ (HEKTUBHOTO
BBITIOJTHEHUS
npodecCuoHANBHBIX 3a/1au.

yepes MpaKkTUYeCcKyto padboTy, yepes
CMMU, npoBeneHne ucciaeqoBaHus,
paboTy C IuTepaTypoil.

COOOILEHHNS, TOKIIAIbI.

OK 5. Ucnonb3oBarhb
UH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIE

Hcnonb3yer nHopMaimoHHo-
KOMMYHHUKAITHOHHBIE TEXHOJIOTUU TS

Pedepartsl,
COOOIIEHM, TOKIAIbI.
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TEXHOJIOTHUHU B
npohecCHOHATBLHOM
JCSITeITIbHOCTH.

peiCHus NPOU3BOJACTBCHHLIX 3aaa4.

OK 6. PaboTaTh B KOMaH/I€,
3¢ exTUBHO 00IATHCS C
KOJIJIEraMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

PaGoTtaet B komanze, 3¢ heKTUBHO
00II1aeTcst ¢ KOJUIeTaMH U
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

JlucnyT, TucKyccus,
JICJIOBBIE UTPHI.

OK 7. bpatb Ha ce0s
OTBETCTBEHHOCTH 32 paboTy
YJICHOB KOMaHJIbI, pe3yJIbTaT
BBITIOJIHEHHUS 33/IaHUM.

beper Ha ce0st OTBETCTBEHHOCTb 32
paboTy WIEHOB KOMAH/IbI.

Hucnyt, nuckyccus,
JIEJIOBBIE UTPHI.

OK 8. CamocrosiTenbHO CamocrositensHo onpezenser 3agaun | CaMocToATeNbHAs

OIpeAeNATh 3aJaun po(hecCHOHANIBHOTO U JMYHOCTHOTO | paborta.

npo¢eCCHOHATIBHOIO U pa3BUTHSL, 3aHUMAETCS

JMYHOCTHOT'O Pa3BUTHA, camMo00pa30BaHUEM, OCO3HAHO

3aHUMATbCA IUTAHUPYET MOBBIILIEHUE

camMo00pa30BaHUEM, OCO3HAHO | KBAIM(UKALIUY.

IUTAHUPOBATH MTOBBIIICHUE

KBaJIM(DUKALIUH.

OK 9. OpuenTtupoBaThCs B OpueHTupyercs B yCJIOBUSIX YaCTON KoHntposnbnsie

YCIOBUSX YaCTOW CMEHBI CMEHBI TEXHOJIOTHH B paboTHI,

TEXHOJIOTUH B npoheccCuoHaNbHON NeSTENbHOCTH. TECTUPOBAHUE,

npodeccuoHaIbHON NPaKTUYECKHEe U

NeSITETbHOCTH. nabopaTopHbIe
paboThI.
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PesynabTaTnl 00yyeHHs

q)OpMLI H METOAbI KOHTPOJA
H OLICHKHU PE3yJbTAaTOB

(ocBOEHHBIEC YMEHHUS1, YCBOCHHbIC 3HAHMA) oGyueHust
Ymenus:
HaspiBaTh u3ydeHHBIE BelleCTBA 110 TPUBHAIBHONM WIH | XUMUYECKUN JHUKTAHT,
MEXIYHAPOJAHOU HOMEHKIIATypE. CaMOCTOSTEIIbHAS u
KOHTpOJIbHast paboTa
Onpenenars:
CamocrosiTenbHast u
BAJICHTHOCTb M CTENEHb OKHUCIICHWS XMMHYECKHX 3JIEMEHTOB, 6
TUI XUMHYECKOH CBA3U B COEAMHEHUSX, 3apsj HOHa, XapakTtep | KOHTPOJIbHAL pabota,
Cpelibl B BOJHBIX pacTBOpax HEOPraHMYECKUX M opraHuyeckux | HPaKTHICCKasd pabora,
COCIMHEHUH, OKHCIUTEIb WM BOCCTAHOBMUTEIb, HANpAaBICHHUE | TCCTUPOBAHHE
CMEIICHHUST PAaBHOBECHS TIOJ BIMSHHEM DPa3IMYHBIX (HaKTOpOB,
M30MEPBl U TOMOJIOTH, NPUHAIJIEKHOCTh BEILECTB K PAa3HBIM
KJIaCCaM HEOPraHMYECKUX U OPraHWYEeCKMX COCAUHEHUH,
XapakTep B3aUMHOIO BIMSHHUS aTOMOB B MOJIEKYJIAaX, THIIbI
PEAKUHIB OPTraHUYECKOW U HEOPTraHUYECKON XUMUU;
XapakTepru3oBaTh: CamocrosTenbHas,
DNIEMEHTBl ~ MAJBIX  TIEPHOJIOB N0 UX  MOJNOKEHUIO B | kourponbHAs, —PAKTHICCKAS
(v} 3

[lepuoanueckoit  cucreme .M. MennaeneeBa;  oOmiue

. pa0ora, TECTUPOBAHUE.
XUMUYECKHE CBOWCTBA METAJNIOB, HEMETAJUIOB, OCHOBHBIX .
KIACCOB HEOPraHMYeCKHX M OpraHYecKdX —coeiMHenuii; | [AMACAHHE  coodmeHuA 1
CTpOCHHUEC u XUMHYCCKHEC CBOMCTBA M3YYCHHBIX pedepatos.
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHM;
OOBSICHATD: CamocrosiTenbHas,
3aBHCHMOCTb CBOWCTB BEILIECTB OT HX COCTaBa M CTPOCHHUS, | KOHTpONBHAS, IpaKTHUECKas
NPUPOY  XUMHYECKOM  CBSI3M  (MOHHOW  KOBAJICHTHOM, pa6oTa
METAIJIMYECKOH M BOJOPOAHOM), 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKON peaKIMM U TMOJO0KEHUE XUMUYECKOTO PaBHOBECHUS
OT Pa3JIUYHBIX (PaKTOPOB;

BBINOMHATE XUMUYECKUN SKCIIEPUMEHT:
[0  PACHO3HABAHUIO  BaXKHEHIIUX
OPraHUYEeCKHX COCTMHEHUN;

HCOPTaHUYCCKUX n

JlaGoparopHas pabota

IIpoBoaUTE:
CaMOCTOSITCIIbHBIA ~ MOMCK ~ XUMHUYECKOW uHboOpManuu ¢
HCII0JIb30BaHUEM Pa3IUYHBIX HMCTOYHUKOB (HayuHo-

MOIYJISIPHBIX M3JJaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
I/IHTepHeTa); HCTIOJIb30BAaTh KOMIIBIOTCPHBIC TCXHOJIOTHU JJIA
00paboTKH M TIepeiavu XUMUIECKON HHMOpMAITII

XUMHUecKui
CcaMOCTOSATEIbHAS,
KOHTPOJIbHAS, TpaKTUYeCKas
pa0ora.

JUKTAHT,

Harmucanne  pedeparoB u
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Y €€ TIPEJICTABIICHUS B Pa3JIMUYHBIX (popMmax; COOOIICHUH.
CaMocrosTenpHasl,
KOHTPOJIbHASI, IPaKTUYECKas
Pemats:
pabora

pacyeTHbIC 334 0 XUMHUYECKUM (OpMYJIaM B YpaBHEHHSIM;

CBSI3BIBATh: Brictymiienne u - 3amura
W3YYCHHBI  MaTepual Cco  CBoed  mpodecCHOHANBHON | JOKIAA0B MyOIMYHO.
JIeSITEIILHOCTBIO;
Hcnone3oBaTh  MpHOOpEeTEHHBIE 3HaHWS W yMeHUs B | IHAUBHIyaIbHBIC TBOPYCCKHEC
MPAKTUYECKOU JIESITEBHOCTH U ITOBCETHEBHOW KU3HU: 3aaHusl.
JUI. OOBSICHEHUST XUMHUYECKUX SIBJICHUH, IMPOUCXOAAININX B
npupojie, OBITY U Ha MMPOU3BOJICTBE;
OonpeieieHuss  BO3MOXXHOCTHM  TNPOTEKaHUS  XHUMHUYECKHUX
MpEBpAIlCHHI B  PAa3IMYHBIX YCIOBUAX M OIEHKH HX
MTOCJIC/ICTBHI;
AKOJIOTMYECKH IPAMOTHOIO MOBEAEHHUS B OKPYKAIOILIEH CpelIe;
OLICHKH BIIMSHUS XUMHYECKOIO 3arpsi3HEHUS OKpYyKaroulel
Cpepl Ha OpPraHu3M YEJI0BEKa U APYrye KUBbIE OPraHU3MBbI;
Oe3omacHOro OO0pameHusT € TOPIYMMHM W TOKCHYHBIMH
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHHEM;
MPUTOTOBJICHUSI PACTBOPOB 33/IaHHONM KOHIICHTPALIMH B OBITY U
Ha [POU3BOJCTBE;
KPUTUYECKOU OLICHKH JIOCTOBEPHOCTH XHUMHYCCKOH
uH(pOpMaIH, TOCTYMAOIIEH U3 Pa3HBIX HCTOUHUKOB.

3HATH/MIOHUMATh:
Baxkneiimue XxuMuueckue IOHSITUS: XUMH4YeCKnU JUKTaHT,
BEIIIECTBO, XHUMHUUYECKHM DIIEMEHT, aTOM, MOJICKYIIA, | camocToATENbHAS,
OTHOCHUTENIbHBIE AaTOMHAas W MOJIEKYJsipHasi MAaccChl, HOH, KOHTDOIbEA, IPAKTHICCKAS
aJIOTPOIIHS, H30TOIIEL, XUMHUYeCKas CBSI3b,

pabora.

ANEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTh, CTEIEHb OKHCIIEHUS,
MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00BeM Tra3000pa3HbIX
BEUICCTB, BEIIECTBA MOJCKYJIIPHOTO M HEMOJIEKYJIAPHOTO
CTPOEHMS,  PACTBOPBI,  DJIEKTPOJUT W  HEDIEKTPOIINUT,
AIEKTPOJIUTUYECKAS JUCCOLaIus, OKHUCIIUTENb 51
BOCCTAHOBUTENb, OKHCIIEHUE M BOCCTAHOBJICHHME, TEILUIOBOU
3pEeKT peakuru, CKOPOCTh XMMHYECKOH pEaKIMH, KaTalus,
XUMHYECKOE PaBHOBECHE, YTIIIEPOIHBIN CKEJIET,
(byHKIIMOHaIbHAs TPYIINa, U30MEpHsl, TOMOJIOTHUS;
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XUMHU4YeCKU JUKTaHT,

caMOCTOsATEIbHA,
OCHOBHBIE 3aKOHbl XHUMHUHU: COXpPaHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA cocTaBa BemiecTB, [lepumoanuveckuit 3axkon J[.U.

MeHnzeneesa; padora.

KOHTpPOJIbHAsA, IMPAKTUYCCKaA

OcHoBHbIE TEOpUU XUMUH: XMMHUYECKON cBs3M, | CamocTosITENbHAs,
DIIEKTPOTUTHYECKON JINCCOLMAIIMH, CTPOCHHS OPraHHYECKUX M | xouTpobHAS, —IPAKTHUECKAs
3

HEOPTaHNYCCKUX CO@,Z[HHCHHIZ; pa60Ta
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