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1. TIACIHOPT PABOYEM ITPOT'PAMMBI JUCLIUIIJIVHBI
[11 02 XUMUA
1.1 OobaacTb NpuUMeHEeHUs MPOrPAMMBI
Peanmzanust cpennero oo6miero oo6pazoBanus B mnpenenax OIl CIIO mo
nporpaMme MOJTOTOBKM CHEIMAIMCTOB CPEAHEr0 3BEHA [0 CHEIUaTbHOCTU
23.02.04 TexHuueckas dKCIUTyaTalUsi MOJbEMHO-TPAHCIOPTHBIX, CTPOUTEIbHBIX,
JIOPOXKHBIX MAIIuH U 000pyaoBaHus (1o oTpacisiMm) B cootBeTcTBUU ¢ PI'OC CI1O
no crneunanpbHocTH  23.02.04  TexHuyeckas dKcIUTyatanusi  [OJBEMHO-
TPAHCHIOPTHBIX, CTPOUTEIHHBIX, JOPOKHBIX MAIMMH W 00opyaoBaHus (1O
otpacinsiM) ¢ yderom TpeboBanuii DPI'OC cpemnero obmero oOpa3zoBaHUs,
YTBEPXKACHHOTO mpukazoM MunoOpHaykun Poccun ot 17.05.2012 Ne 413, u
IpUMEpHO mporpaMmoit yueonoit nucuummnasl 11J1.02 Xumus.

1.2 Mecrto nucuuninnbl B ctpykrype IHIICC3:

VYuebnas gucuummna [1J[.02 Xumus sBnsercs ydeOHBIM MPEeIMETOM
oOs3arennbHOM TipeameTHOM oOnactu «EcrectBennbie Hayku» DPI'OC cpemnero
ob11ero oopa3oBaHuUsl.

B yue6nom mnane [MTICC3 yuebnas pucuumuimHa [11.02 Xumus BXoauT B
cocTaB o0IUX 00I1Ie00pa3oBaTEIbHBIX YUEOHBIX TUCHMIUIMH, (HOPMUPYEMBIX W3
o0s3atenbHBIX MpeaMeTHbIX obnacteir @I'OC cpeanero oliero oOpa3oBaHUS.
[Ipy >TOM W3y4YeHUE AWCIUILUIMHBI TMPEIYCMOTPEHO Ha IPOQUILHOM ypOBHE W
HAIpaBJICHO Ha JOCTHKCHHE JUYHOCTHBIX W METANpPEIMETHBIX PE3yJIbTaTOB
o0Oy4eHus1, BBIMOJIHEHUE TPEOOBAHUI K MPEAMETHBIM pe3yiabTaTaM 00y4EHHUS.

1.3 OO0mas xapakTepuCTHKA y4eOHOM IMCUMILIHHBI
XuMHA — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHUH, CBOICTBAX W

MIPEBPAILCHUSX, 3HAYCHUM XMMHYECKHUX BEUIECTB, MATE€pUajOB M IPOLECCOB B
pPaKTUYECKON JesTenbHOCTH 4yenoBeka. CopepkaHue 0011e00pa3zoBaTeIbHON
yueoHou qucuuruinabl [1/1.02 XuMusi HampaBlIeHO Ha YCBOCHHE 00YUYarOITUMUCS
OCHOBHBIX MOHSATUN, 32aKOHOB M TEOPUN XUMHH; OBJIaJCHHE YMEHUSIMHU HAOII01aTh
XAMHWYECKUE ABJIEHUS, TPOBOAUTh XUMUYECKUAN SKCIIEPUMEHT, IPOU3BOJAUTH pac-
YeThl HAa OCHOBE XUMHUYECKUX (OPMYJT BEMIECTB M YPAaBHEHUN XHMHYECKUX
peaKuui.

B npomecce wu3ydeHus XUMUUM @y  OOYy4yaloIIUXCA  Pa3BUBAIOTCS
MO03HABATENIbHbIE MHTEPEChl U MHTEIUIEKTyalbHbIE CIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEIbHOM ~MPUOOPETEHUs] 3HAHUM MO XUMHUU B COOTBETCTBUU C
BO3HHMKAIOIIMMU  JKM3HEHHBIMH  MpOOJIeMaMH, BOCHUTBHIBAETCS  OepekHoe
OTHOIIIEHUSI K TPHUPOJE, MOHUMAHKE 370POBOTO 00pasa >KW3HU, HEOOXOIMMOCTH
MPEIYIPEKICHUS SIBICHUN, HAHOCSIIMUX BPEJ 30POBBI0 U OKPYXKAKOLIEH Cpene.
OHU OCBaMBAaIOT MPUEMBI TPAMOTHOTO, 0€30MMACHOTO HUCIIOIh30BAHUS XUMUYECKHUX
BEIIECTB M MAaTepUaloB, NPUMEHSEMbIX B OBITY, CEJIIbCKOM XO35SHCTBE U Ha
IIPOU3BO/JICTBE.



[Ipu cTpyKTYypuUpOBaHHWU CcOAEpKaHUA O0IIe0Opa30BaTENbHON yueOHOU
OUCUUIUIMHBL  JUIsI  NpodecCHOHaNbHBIX  00pa30BaTeNbHBIX  OpPraHU3aLUH,
peanu3ymmux 00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero olmiero oOpa3oBaHHS B
npenenax ocBoenus OIl CIIO nHa 6a3e ocHoBHOro oOmiero oOpa3oBaHus,
YUUTHIBAJIACh OOBEKTHBHAs pEATbHOCTh — HEOONBIION O00BEM  YacoB,
OTITYIIEHHBIX HA M3yYCHHE XUMHUU M CTPEMJICHHE MAaKCHMAalbHO COOTBETCTBOBATH
ujaesM  pasBuBaromiero  oOydenus. [looromy — TeopeTHYecKHe  BOIPOCHI
MaKCUMAJIbHO CMEIIEHbl K Hadaly W3Y4YCHHS JUCHUIUIMHBL, C TEM YTOOBI
nocienyomuil pakTH4ecKuii MaTepuall pacCMaTpUBajiCsS Ha OCHOBE M3YyUEHHBIX
Teopuii. Peanuzanus neAyKTUBHOTO MOAXO0Aa K M3YYCHHIO XMMUHU CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKHX ONEpalii MBIIUICHHUS, KaK aHajdu3 U CHHTE3,
00001IeHNe W KOHKpPETH3aIllusi, CPAaBHCHHWE W aHAJOTHUS, CHUCTeMaTH3alus U
Kiaccuukanus u ap.

B mpodeccronanbubix 00pa3oBaTeNbHBIX OpPraHU3AIMAX, PEATU3YIOMINX
00pa3oBaTeNbHyI0 MPOTPAaMMy CPEIHETO0 OOIero oOpa3oBaHUS B Mpejenax
ocBoenuss OIl CIIO na 06a3e OCHOBHOro o0Omero o0pa3oBaHus, YydeOHas
mucuumuinHa [1/1.02 Xumusa uzydaercs Ha npoduibHOM ypoBHe DI'OC cpennero
o0miero o0pa3oBaHMs, OCHOBHIBACTCS HA 3HAHMSX OOYUYAIOIIUXCS, MOJYYCHHBIX
py U3y4eHUH (PU3UKH, aCTPOHOMUH, Teorpaduu, MAaTEMaTHKHA B OCHOBHOM IITKOJIE.

BaxxHyro posib B OCBOGHUU COJIEP’KaHUsI MTPOTPaMMBI UTPAIOT COOCTBEHHBIC

HaOMIOIeHNsT O0Y4YaIOIIMXCS 32 Pa3HbIMH CHTHAJlaMU TIpoliecca M MPUOOpETeHHUE
HABBIKOB  BBINIOJHEHHSI  OKCIEPUMEHTa B  XUMHUYECKOW  00OpYyIOBaHHOM
n1aboparopuu.

Hesu 1 3a1a44 M CHUTIHAHBI —
- ¢opMupoOBaHUE Y 00YYAIONTUXCS YMEHUSI OIEHWBATh 3HAYUMOCTh XUMHUYECKOTO

3HAHUSA JUISL KaKJI0T0 YEJI0BEKa,

- (opMupoBaHue y OOyyarolMXCsl LEJIOCTHOIO IMPEACTABICHUS O MHUPE U pOJIU
XMMHHU B CO3JJaHUH COBPEMEHHOM €CTECTBEHHO-HAY4YHOI KapTUHbBI MUPA;

- YMEHHUSI OOBSCHATh OOBEKTHI M NPOLECCHl OKPYXArOLIeW AeHCTBUTEIbHOCTH:
IIPUPOIHON, COUMAIBHOW, KYJIBTYPHOW, TEXHUYECKOU Cpeabl, — HUCIIONb3YS IS
3TOr0 XMMHUYECKHE 3HAHUS;

- pa3BuTHE y OOyYaromuxcs yMEHUH pa3nuuaTh (PakTbl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPUSMU OLIEHOK U CBSI3b KPUTEPUEB C
ONpEAEICHHON CUCTEMOW ILEHHOcTeH, (OopMyauMpoBaTb M  OOOCHOBBIBATH
COOCTBEHHYIO MO3UILIHNIO;

- IpUoOpeTeHNne 00YUYaIOIUMUCS OIBITa Pa3HOOOPA3HON AESITENbHOCTH, IO3HAHMS
¥ CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH (HABBIKOB PELICHHS MPOOIeM, MPUHITHS perie-
HUI, TOUCKA, aHaNTu3a U 00pabOTKN HHPOPMAIIH, KOMMYHUKATUBHBIX HABBIKOB,

HaBBIKOB HBMCpCHHﬁ, COTPpYAHHUYCCTBA, 0e301macHoro 06paHICHI/I}I C B€I€CCTBaMH B
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MTOBCEHEBHOM KH3HU).

TpeGoBanus K pe3yJabTaTaAM OCBOCHHS IV CHUILIUHBI:

JIuunocmmuple pe3yiabTaThl OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW MPOTPAMMBI
JOJKHBI OTPAXKATh:

1) poccHiiCKyI0 TpaKIaHCKYIO WAECHTHYHOCTb, ATPUOTH3M, YBOXKEHHE K CBOEMY
Hapoay, 4yBCTBAa OTBETCTBEHHOCTH Iepen PonnHoM, roproctu 3a CBOM Kpaii, CBOIO
Poauny, mporuioe 1 HacTosIee MHOTOHALIMOHAIBHOTO Hapoaa Poccun, yBaxkenue
rOCYJapCTBEHHBIX CUMBOJIOB (rep0, diar, TuMH);

2) TpaKJaHCKYIO MO3ULMI0 KaK AKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCUICKOIO
oOlIecTBa, OCO3HAIOMIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa M  OO0S3aHHOCTH,
YBXKAIOIIETO 3aKOH M MPaBOMNOPSIOK, 00JaJaroero YyBCTBOM COOCTBEHHOTO
JOCTOWHCTBA, OCO3HAHHO MPUHUMAIOUIETO TPAJUIMOHHBIE HAIMOHAIBHBIE |
o011eyenoBeyecKue ryMaHUCTHYECKUE U IEMOKPATHYECKHUE [IEHHOCTH;

3) roTOBHOCTS K city>keHHI0 OTedecTBy, €ro 3aliuTe;

4) chopMHUPOBAaHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, @ TAK)K€ Pa3TUYHBIX (OPM OOIIECTBEHHOTO CO3HAHMUSA, OCO3HAHHE CBOETO
MECTa B MOJHUKYJIbTYPHOM MUDE;

5) chopMHUPOBAHHOCTH OCHOB CaMOPAa3BUTHSI M CAMOBOCITUTAHUS B COOTBETCTBUU C
0OIIIeYeTIOBEUECKUMU EHHOCTAMU W HWJeallaMd TPa)XIaHCKOro OOIIEeCTBa;
TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOW U OTBETCTBEHHOM
JIeSITENIbHOCTH;

6) TOJIEpaHTHOE CO3HAHHE M TOBEJIEHUE B MOJUKYJIHTYPHOM MHpE, TOTOBHOCTH U
CHOCOOHOCTh BECTHM JAMAJOr C JAPYTUMH  JIIOJbMH, JIOCTUTaTb B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIINE LETH U COTPYAHUYAThH ISl UX JOCTHXKEHUS,
CHOCOOHOCTh ~ MPOTHBOCTOATH  WACOJOTMM  OKCTPEMHU3Ma,  HAlMOHAIU3Ma,
KceHo(poOUr, NUCKPUMHMHAIMM 10 COLMAJIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAJILHBIM MPU3HAKAM U IPYTUM HETaTHUBHBIM COLAILHBIM SIBICHUSM;

7) HaBBIKM COTPYJHMYECTBA CO CBEPCTHUKAMH, JEThbMH MIIAQJIIET0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeilbHOM,  OOLIECTBEHHO  MOJE3HOW,  y4eOHO-
UCCIIEIOBATENbCKOM, MPOSKTHON U IPYTUX BUJAX JIEATEIbHOCTH;

8) HPaBCTBEHHOE CO3HAHHUE U MOBEJICHNE HA OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX
LICHHOCTE;

9) rOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHMIO,
Ha TMPOTSHKEHUM BCEH JKMU3HM, CO3HATENbHOE OTHOIICHHE K HENPEPHIBHOMY
00pa3oBaHMIO KAaK YCIOBHUIO YCIENHONW MPOo(ecCHOHATLHON W O0OIIEeCTBEHHON
NesITETbHOCTH;

10) scTeTnyeckoe OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLICHHUIA;

11) mpuHATHE U peaTu3alHio IEHHOCTEH 310pOBOro U 6€30MacHOr0 00pasa KHU3HH,
HOTPeOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHHMM, 3aHSATHSIX CIHOPTHUBHO-
03/I0POBUTEILHON JESITETbHOCThIO, HENPUSITHE BPEAHBIX IPHUBBIYEK: KypeHUs,
yIoTpeOaeHHs alKOT0JIsl, HAPKOTHKOB,



12) GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UUYECKOMY U
MICUXOJIOTUYECKOMY 37I0POBbIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIOJEH, yMEHUE
OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3nanHbIli BBIOOp Oyaymied mnpodeccuu ¥ BO3MOXKHOCTEH peau3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOILIEHHWE K  MNpodecCHuOHANbHON
JEATEIbHOCTH KaK BO3MOXXHOCTH y4acTHsl B PEIICHUM JIMYHBIX, OOIECTBEHHBIX,
roCyIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

14) chopMHPOBAHHOCTh JKOJOTHYECKOTO MBINIJICHUSI, TIOHUMAaHUS BIUSHUS
COLIMATIbHO-3KOHOMUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOTHOW M COLMATBHON
Cpelbl; MPUOOPETEHUE OTBITAa SKOJIOTO-HANIPABIEHHON e TEIbHOCTH;

15) OTBETCTBEHHOE OTHOLIEHHWE K CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOIO
IIPUHATHS IEHHOCTEN CEMENHOM KU3HH.

Memanpeomemnple  pe3ynbTaTbl  OCBOCHMS OCHOBHOW  00pa30BaTENIbHOI
IPOrpaMMBbl JOJIKHBI OTPAXKATh:

1) ymeHue caMoCTOSATENBHO ONPENEIATh LUENN AEATEIbHOCTU U COCTABIATh IIJIaHbl
NESITENIbHOCTH; CaMOCTOSITEJIHO OCYILECTBIIATH, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEATEIbHOCTh; MCIOJIb30BaTh BCE BO3MOJKHBIE PECypChl Jis
JOCTUKEHUS] IIOCTABJICHHBIX ILEJNed M peanus3aluy IUIAHOB JESTEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JINYHBIX CUTYALUX;

2) yMeHHE MPOIYKTUBHO OOIIATHCS M B3aUMOIEHCTBOBAThH B MPOIIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh MO3UIUH JIPYTHMX YYaCTHUKOB JIE€ATEIbHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(DIUKTHL

3) BrajgeHWe HaBbIKAaMH I[O3HABATEJNbHOHM, Yy4eOHO-UCCIEIOBATENbCKON U
IPOEKTHOM JEsATeNbHOCTH, HAaBBIKAMHM pPAa3pelIeHUs] MpoOieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUICHUS TPAKTUYECKUX 3a]1a4,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB I1I03HAHUS;

4) TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM  HMH(POPMAIMOHHO-
MIO3HABATEJIbHON JEATENIbHOCTH, BJIAJICHUE HABBIKAMU IOJIY4YEHHUs] HEO0OXOIUMOMN
UH(pOpMaIMU U3 CIOBAapEl pa3HbIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IMUHbIX
UCTOYHUKAX MH(OpMalMM, KPUTUYECKH OLEHUBAaTh M HHTEPIPETUPOBATH
MH(POPMAIMIO, IOJTYyYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

5) ymMeHHe HuCHOJIb30BaTh CpEeACTBA MHPOPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
texHosoruil (manee - MKT) B pemreHnn KOrHUTHBHBIX, KOMMYHUKAaTHBHBIX H
OpraHM3aIlMOHHBIX 3a7]a4 C COOJII0JIEHHEM TpPeOOBAHUW ASPrOHOMHUKHU, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUS, MPABOBBIX M STHYECKHX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MMaCHOCTH;

6) yMeHHEe OmpeAensaTh Ha3HaueHWe M (QYHKIUH Pa3IMYHBIX COIMAIbHBIX
UHCTHUTYTOB;

7) yMEHHE CaMOCTOSITEIbHO OLICHMBATh W IPUHUMATh PELICHMs], ONPEAEIISIOINe
CTpATEruio MOBEJAEHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEN

8) BiIaJilcHUE A3BIKOBBIMU CPEACTBAMM - YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh
CBOIO TOUKY 3pEHHs, UCIIOJIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPENICTBA;



9) BiameHue HaBbIKAMH  TIO3HABATEIbHOW  peQIEKCMM KaK  OCO3HaHUs
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB H
OCHOBaHUM, IPaHMI] CBOETO 3HAHUS M HE3HAHUs, HOBBIX [TO3HABATENbHBIX 3a/1a4y U
CPEICTB UX JOCTUKEHMUS.

IlIpeomemmuwie pe3ynbTaThl U3yUYECHUs NPEAMETHON obsactu "EcTecTBeHHbIE
Hayku" ("Xumus'") T0JKHBI OTPaXKaTh:

1) chopmMupoBaHHOCTH MPEACTABICHUH O MECTE€ XUMHH B COBPEMEHHOM
HAyYHOW KapTWHE MUpPa; TOHUMAaHUE POJIM XUMUU B (DOPMUPOBAHUM KPYro3opa u
(GYHKIIMOHATBHON TPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHUsS] TPAKTUYECKUX 33/1aY;

2) BaJICHUE OCHOBOTOJATAIONINMU XUMHUYECKUMU TMOHSATUSIMH, TCOPHUIMHU,
3aKOHAaMH W  3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAHME XUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BllaieHue OCHOBHBIMHM METOJIaMU Hay4HOTO MMO3HAHUS, UCIIOJIb3yEMbIMU B
XUMHUHU:  HAOJIOJIEHWE, OIMCaHUEe, HU3MEPEHHe, OJKCIEPUMEHT;  YMEHHUE
00pabaTbiBaTh, OOBSCHATD PE3YJIbTaThl MPOBEJICHHBIX OINBITOB U J€1aTh BHIBOJBI;
TOTOBHOCTh M CHOCOOHOCTh TPUMEHATh METO/Abl TMO3HAHUS MpPU PELICHUU
MPaKTUYECKUX 3a]1ay;

4) chopMUPOBAHHOCTh YMEHHS [aBaTb KOJIMYECTBEHHBIE OLICHKU W
MPOBOJIUTH PACUEThI IO XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM;

5) BnajeHue MpaBWIAMH TEXHUKA O€30MacHOCTH IMpPH HCIOJIb30BaHUU
XUMHUYECKUX BEIICCTB,;

6) chOpMHUPOBAHHOCTH COOCTBEHHOM TIO3UIMM IO OTHOIICHHUIO K
XUMUYECKON MHPOPMAITIH, TTOTy4aeMO U3 Pa3HbIX HCTOYHUKOB;

B pe3ynbraTe 0CBOEHUS AUCHUTUIHHBI O0yUYaIOLIUIICS TOKEH:
3HATH/IIOHUMATh:
31) - kiaccupuKaLKi0 XUMUYECKUX JIEMEHTOB, MPOCTHIX, OMHAPHBIX U CJIOKHBIX
XMUMHUYECKUX COCANHEHUN;
32) - oOuyro XapakTepUCTUKY TpyII 3JeMeHTOB llepuonnueckoil cucTemsl;
OCOOCHHOCTHM XHMMHMH KOHKPETHBIX OJJIEMEHTOB U UX Hauboyee BaKHBIX
COCTUHECHUU;
33) - OCHOBHBIEC MTyTHU PA3BUTHUSI HEOPTAHUYECKOM XHUMHH U MPOOIEMBI MOITyUEHUS
HOBBIX HEOPTaHMYECKHUX BEIIECTB C 3apaHee 3aJaHHBIMUA CBOMCTBAMH, B TOM YHCIIE
U B (popMe HAHOMATEPHUAJIOB.

yMeTh:
V1) - npuMeHsTh MOJyYeHHbIE 3HAHUS TI0 XUMHUU Ha TIPAKTHUKE;

Y2) - pemare mNpakTHYECKHE 3aJadydl HEOOXOAWMBIC [JISi HCIIOIh30BAHUS
JIOPOKHBIX U CTPOUTEIbHBIX MAlllvH;



¥3) - [OpoBOAWTH AHAIMTHYECKYHO OLIEHKY KayecTBa MATE€pUajoB I
UCTIOJIb30BAHUS IOPOKHBIX M CTPOUTEIBHBIX MAIIIVH;

VY4) - chopMupOBBIBaTh NPEACTABIECHUS O MECTE XMMHM B COBPEMEHHOW HayyHOU
KapTUHE MUPA;

VY5) - noHuMate poib XUMUU B (OPMUPOBAHUU KPYyro3zopa u (yHKIIMOHATHHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS TPAKTUYECKUX 3a]1a4.

HCMOJIb30BAaTh NMPHOOpPETEHHbIE 3HAHUA M YMEHHS B NPAKTHYECKOH
JeATeJIbHOCTH U NOBCEIHEBHOM sKM3HH 1JI:

- TIOHUMaHMS B3aMMOCBS3M Y4e€OHOrOo MpeaAMeTa C OCOOCHHOCTSMH
npodeccurn U NMPOdHECCUOHAIBHON JIESITEIHHOCTBIO, B OCHOBE KOTOPBIX JIeKaT
3HAHUS 110 JJAHHOMY y4€OHOMY MPEIMETY;

- BJIQJICHUE OCHOBOMOJIATAIOIIMMU XUMHUYECKUMU TMOHATUAMH, TCOPUSIMH,
3aKOHAMU W 3aKOHOMEPHOCTSAMH; YBEPEHHOE TOJIb30BAHUE XHUMHUYECKOUN
TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHUE OCHOBHBIMHU METOJAMH HAYYHOT'O MO3HAHUS, HCIOJIb3YEMbIMU
B XUMHUHU: HaONIONCHHWE, OMNHCaHUE, W3MEpPEHUE, OKCIEPUMEHT, YMEHUE
00pabaThiBaTh, OOBSICHATH PE3YyJIbTAThl MPOBEICHHBIX OIBITOB U JENaTh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTh METOABl TIO3HAHUS TIPU PEIICHUU
MIPAKTUYECKUX 3a7aY;

- chOpMHPOBAHHOCTh yMEHHS JaBaTh KOJWYECTBEHHBIC OIICHKH U
MPOBOAUTH PACUEThI 10 XUMUUECKUM (POpMysiaM U ypaBHEHHSIM;

- BJaJCHUE TMpaBWIAMH TEXHUKM OE30MAaCHOCTU MPU HCIOJb30BAHUU
XUMHYECKHUX BEIICCTB;

- chOpMUPOBAHHOCTh COOCTBEHHOM TIO3UIIMM TI0 OTHOIIEHHUIO K
XUMHUYECKON MH(GOpPMAIIUH, TOTYy4aeMO U3 pa3HbIX HCTOYHUKOB.

1.4. IIpoduabnasn COCTABJIAIOIIAA (HampaBJIEHHOCTD)
0011e00pa30BaTEILHON JUCHUILITHHBI

[Ipu otbOope conepxkanusi yweOHoit muctumumuael  [1/1.02  Xumus
WCIIOJB30BaH  MEXIWCLUIUIMHAPHBIA IOAXOA, B COOTBETCTBUM C KOTOPBIM
oOydaromuecss JODKHBI YCBOWTh 3HAHMS W YMEHHSA, HEOOXOIUMbIEe s
(GbopMUpOBaHUA €IWHOM WENOCTHOW €CTeCTBEHHO-HAy4YHOH KapTHUHBI MHpa,
onpezaensoomed (GopMUpoBaHUE HAYYHOTO MHUPOBO33PEHUS, BOCTPEOOBAHHBIE B
JKU3HU U B IPAKTUYECKOU IEATEIbHOCTH.

B nenom yueOnas aucuurmmba I1J1.02 Xumus, B colepkKaHUM KOTOPOU
BEIyIIUM KOMIIOHEHTOM SIBJISIIOTCS HAy4dHbIE 3HAaHWS W HAy4dHbIE METO[bI
NO3HaHUs, HE TOJIBKO IO3BOJSET CHOPMUPOBATh y OOYYaAOIUXCS LEIOCTHYIO
KapTHUHY MUpPa, HO U MPOOYKJIAeT Y HUX 3MOLMOHAIBHO-LIEHHOCTHOE OTHOILIEHUE K
U3y4aeMOMYy MaTepualy, TOTOBHOCTb K BbIOOpPY JEHCTBUN ONpeAeICHHON
HAIIPaBJIICHHOCTH, YMEHHUE MCIOJIb30BATh METOMOJOTHI0 HAYYHOIO MO3HAHMS IS
V3YUYEHHS OKPYKAOLIETO MUPA.



2. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI
2.1 OO0beM IMCHHUIUIMHBI M BBl y4eOHOM padoThI

Bux yuyeOHoi1 padoThI

Oo0BeM 4acoB

O0beM padoThI 00Yy4aAIOIIUXCH B AKAIeMHYECKHX Yacax (Bcero)

151

O0bem pabdoThl  OOyYAKOIIMXCH BO  B3aMMOJEHCTBUM € 142
npenojaBaresaemM (BCero)
B TOM YHCJIE:
JIEKIIUHA 47
PAKTUYECKUE 3aHATUS 53
n1abopaTopHbIe pabOThHI 42
CamocrositesibHast  pabora  oOyuawmerocsi  (Bcero) ¢ 9
000CHOBaHMEM pacyeTa BpeMeHH, 3aTpPpayMBaeMoro Ha ee
BBIIOJIHEHH e
B TOM YHCJIE:
U3y4eHHE Y4eOHOTO/TEOPETHUECKOro Marepuaia (10 KOHCIEKTaM 3
JIEKLIMI ), N3YYEHUE OCHOBHOM M JIONTOJIHUTEJIBbHOM JINTEPATyPhl
MOJIFOTOBKA K MPAKTUYECKUM U JaOOPATOPHBIM 3aHSATHSIM 3
HOJIFOTOBKA K MPOMEKYTOUHON aTTeCTalH, KOTOpasi IPOBOJUTCS B 3

dbopme nud. 3auera

IIpomeskyTouHast arrecranus B popme

1 cemecTp — npyrasi popma KOHTPOJIS

2 cemecTp — nud.3a4eT

10




2.2 TeMaTnuyecKkuil IVIAH U COAEPKAHUE TUCHUILIHMHBI

HaumeHoBaHue
pa3/iesioB U TeM

Conep:xaHue y4eGHOro MaTepHuaJia, 1adopaTopHble padoThl H MPAKTHYECKHE 3aHATHS,
caMoCTOsITeJIbHAsI padoTa 00yYaIoIINXCs

O0BeM yacoB

DopMupyembie
3HAHUS U
YMeHusi

1

2

4

Pa3nen 1.

OcHOBBI 001Iel XUMHH

Tema 1.1.

ATOMHO-MOJIEKY/ISIPHOE YUeHUe

12

1 Cooeparcanue nexyuii. OnpeeneHne XUMIU KaK HAYKH U TIPOU3BOUTEIILHOM CHITBI
oOwiecTBa. 3HaUeHNE XMMHUHU B U3YYEHUH MIPUPOJIBI ¥ Pa3BUTHH TeXHUKU. OCHOBHBIC
MOHSATHS U OIIPEACIICHUs: XUMUUYECKHe, (pusnueckue, PU3NKo-XMMHYECKHE TTPOLIECCHI.
XUMHUECKUE BELIECTBA — XUMUUECKUE CUCTEMb.

HpaKmutteCKue s3ansamusi. OCHOBHBIEC IOHSITHS U 3aKOHEI XHUMUHU, aTOMBI U MOJICKYJIbI, HOHBI,
ATOMHBIC 1 MOJICKYJIAPHBIC MACCBhI, CTCXUOMCETPHUA. Pemenne 3amad 1o OCHOBHBIM 3aKOHAM XHMUH.

CamocTrosTenpHas pabota 00yJaromuxcst

31, V1,¥3

Tema 1.2.

KBaHTOBO-MexaHHYecKUe npeacraBjJaceHUus 0 CTPOCHUH aTOMA

20

OO0ue KBaHTOBO-MEXaHWYECKHE IMPEICTABICHUS O CTPOSHHH aToMma. [lepmoamdeckwii
3akoH .M. MenneneeBa. [IpuHUUIBI €€ MOCTPOCHUS] B COOTBETCTBHUU CO CTPOCHHEM
ANEKTPOHHBIX 000104YeK aToMOB. [lepHOANYHOCTE M3MEHEHHWS CBOWMCTB 3JEMEHTOB.
3HaYeHNe YICHUS O XUMUUECKOH CBS3H.

Cooepoicanue nexyuii. KBAHTOBBIE YKCIIa KaK XapaKTEPUCTHKA COCTOSIHUS DJIEKTPOHA B aTOMeE:
rilaBHOE, OpOUTAIbHOE, MATHUTHOE, CIIMHOBOE. [IpUHIIMITBI pacTipe/ie/IeHusI SIEKTPOHOB B aTOME.
Crpyxkrypa nepuoduueckoti cucmemsi s1emenmog J1.. Menaeneepa. 3aBUCIMOCTb OKHUCITUTEIBHO-
BOCCTAHOBHUTECIILHBIX U KHCIOTHO-OCHOBHBIX CBOHCTB 3JIEMEHTOB U MX COCTUHCHUN OT MOJIOKCHHS
B IIEPUOJMUECKON CHCTEME.

10

Ipaxmuyeckue 3ansimus. DHEPTUI MOHU3ALUH, CPOJICTBO K DJIEKTPOHY, OTHOCUTENIbHAS
JNEKTPOOTPHUIATEIEHOCTh. OCHOBHBIC THUITBI XUMHYCCKOU CBsi3U. MeXxaHu3M 00pa3oBaHUs U
CBOICTBa KOBaJIEHTHOM cBs3U. KoBaneHTHasI CBsI3b MOJIsipHas U HenoJisipHasi. loHHas CBs3b.
TToHsTHE O METAIUTHYECKOM CBSI3H.

CamocTosTenpHas paboTta 0OyJarOIIMUXCS: HM3yYeHUE YIeOHOTO/TEOpETHIECKOro Martepuana (Imo
KOHCIIEKTaM JICKITUH ), N3y4YeHHEe OCHOBHOH W TOTIOJTHUTEIHLHON JTUTEPATyPhI

32,¥2,V4

Tema 1.3.

Xumust HECOPraHu4eCKuXx coeIMHEeHM I

23

1 OKCHIIBI, TUAPOKCHUJIBI, COTTU. becKHucIopoHbie KUCIOTH. ['eHeTHIecKas CBA3b MEKIY
HUMH.

31, V1,Y5




Cooeporcanue nexyuii. OKCHIBI, THIPOKCUIBI, COJIH. BECKUCIOpOIHBIE KHCIOTHL | eHeTHueckas 4
CBSI3b MEXXIY HAMH.
Ilpakmuuyeckue 3ansamus. lomyuenue cosneit. 'eHeTnueckas CBA3b. 9
Jlabopamopuvie 3anamus. OCHOBHBIE KIACCHl HEOPTAHMYECKUX COCIMHEHUH. 9
CamocTrosTenpHas paboTta 0OyJaOIIMUXCS: HM3yYeHHE YIeOHOTO/TEOPETHIECKOro MaTtepuana (Imo 1
KOHCIIEKTaM JICKITUH ), N3y4YeHHEe OCHOBHOH ¥ TOTIOJTHUTEIHLHON JTUTEPATyPhI
Tema 1.4. CBoiicTBa pacTBOPOB JJIE€KTPOJIUTOB 27
1 Pacmeopoi, nx obpazoBanue. CyIIHOCT JICKTPOJIUTHUCCKON UCCOIUAIIHH. 3L YLY3
T'unponus coneit. Ismenenue pH cpensl ipu ruaposusze.
Coodeporcanue nexyuti. Peakiiui B pacTBOpax AJICKTPOJIMTOB, KAK PCAKIMM MX HOHOB. Y CIOBHUS 9
MPOTEKAHMS MPAKTUICCKA HEOOPATHMBIX PEaKIUil JBOWHOTO OOMEHA.
OnexTponuTHIecKas Arcconnast Boasl. oHHOE mpom3BeneHne BoAbl. BomopoaHbiii mokaszarTens
pH kak xapaxkTepucTHKa akTUBHOM peakuuu cpeasl. Metozs! onpeaenenus pH.
Ipaxmuueckue 3auamusi. DIEKTPOIUTHI clla0ble U CIbHbIC. CTENCHh U KOHCTAHTA JUCCOLUAIIHH. 8
Coun, TUIPOTH3YIONIMECS 110 AaHUOHY, IO KATUOHY, HETUAPOIM3YIONIUECs COIH. BiusHue BHEITHUX
(haKTOPOB Ha CTENCHB MOJHOTHI THAPOJIU3A.
Jlabopamopnuie 3ansimusi. BogHble pacTBOPBI 3JIEKTPOJIMTOB. 9
CamocTosTenpHas paboTta 0OyJaAOIIHUXCS: HM3yYeHHE YIeOHOTO/TEOpETHIEeCKOro Martepuana (Imo 1
KOHCIIEKTaM JICKIHi1), M3ydeHHE OCHOBHOM M TOTIONHUTEIFHON JINTEPaTyPhI
Pazpea 2. OcCHOBBI 0011I€li M OPraHUYecKOl XUMHH 31, 32,¥5
Tema 2.1. JucnepcHble CHCTEMBbI 22
2 JlucniepcHble CUCTEMBL.
Cooeporcanue nexyui. O0mue cBoiictsa pactBopoB. Kiaccudukanus ['JIC. @akTopsr 4
YCTOMYHMBOCTH.
Ipakxmuueckue 3anamus. Pemenne 3a1ad Mo OCHOBHBIM CIIOCO0aM BBIpa)KEHHS KOHIICHTPALINT 8
PacTBOPOB: MaccoBas A0, MOJSIPHASI KOHIICHTPALINS, MOJISIIbHAST KOHIICHTPAITHSL.
Crpoenne munesusl. [Iponeccs! axcopOunu U KoaryJsIyH.
Jlabopamopnvie 3anamus. IloryueHne AUCTIEPCHBIX CHCTEM METOAOM KOHACHCAITHH. 9
CamocrosiTenbHas paboTa OOy4YaIONIMXCS: W3YyYCHHE YYeOHOTO/TEOPETHYSCKOro Marepuana (1o 1
KOHCIIEKTaM JICKITUH ), N3y4YeHHEe OCHOBHOH ¥ TOTIOJTHUTEIHLHON JTUTEPATyPhI
Tema 2.2.
CxopocTh peaknuu. XuMH4ecKoe paBHOBecHe 23
33, V4,V5
Xumuueckas xumemuxa B TOMOTEHHBIX CHUCTeMax. DHeprus aktuBanuu. [Ipasmino Bant-T'odda.
CyIIHOCTh KaTanmsa.
IIporecchl oOpaTuMbie 1 HEOOpPATUMEIE.
Cooeporcanue nexkyuii. BiawsHre KOHIEHTPAIIMH HA CKOPOCTH XUMUYIECKOW PEaKIuy. 3aBHCUMOCTh 5




CKOPOCTHU pCaAKIU OT TEMIICPATYPHI.

HpaKmutteCKue 3anamusi Y CIOBUS CMCIICHUA TOMOI'CHHbBIX W TICTCPOICHHBIX paBHOBeCHﬁ.
HpI/IHIII/IH Jle IllaTtenwse. KoncTanTa XUMHUYECKOTO PaBHOBECHUS U €€ 3HAYCHUC IJIA XapaKTCPUCTUKU
TOJIHOTBI IPOTCKAHUS pCaKIIUU.

ﬂa6opam0puble 3AHAMUA. CMGHICHI/IG XUMHUYECKOI'0 paBHOBECHUA

CamocTrosTenpHas paboTta 0OyJaOIIMUXCS: HM3yYeHHE YIeOHOTO/TEOpETHIEeCKOro Martepuana (Imo
KOHCIIEKTaM JICKITUH ), N3yYeHHEe OCHOBHOH ¥ TOTIOJTHUTEIHLHON JTUTEPATyPhI

Tema 2.2.

3J'leKTpOXl/IMl/l‘-leCKﬂe CUCTEMBbI

17

OnexTpoxumudeckue cucteMbl. Kopposns MetamioB. CynTHOCTb 3IEKTPOIH3a.

Cooepocanue nexyuti. Iamepenne u pacuer IJIC snmemenTa. XUMHUECKast ¥ 3JIEKTPOXUMHUIECKAs
Koppo3usi. MeTo/Ibl 3alUThl METAJUIOB OT KOPPO3UH. AHOJIHBIC U KaTO/IHBIE IPOLIECCHI B pACTBOpaxX
INEKTPOJIUTOB.

HpaKmuquKue 3aHamusi BO3HUKHOBEHUE CKauKa NMOTCHIIMAaJIa Ha I'paHUIEC 3JICKTPOA-PACTBOPp U
(I)aKTOPI)I, BJIMSAIOMINE HA BEJIUYUHY 3JICKTPOAHOT'O MOTCHI[MAJIA. HpI/IHIII/IH LleﬁCTBPISI
TraJIbBAaHUYCCKOI'O 3JICMCHTA. KOppOSI/IH MCTAJIZIOB U ymep6, HAaHOCUMBIH MPOTCKaHUCM
KOPPO3HOHHBIX MTPOLECCOB. 3aKOHbBI K MNPUMCHCHUC 3JICKTPOJIN3A.

Jlabopamopuvie 3anamus. DIEKTPOXUMUYECKHE IIPOLECCH.

CamocTosTenpHas paboTta 0OyJaOIIMXCS: HM3yYeHHE YIeOHOTO/TEOpETHIEeCKOro Martepuana (Imo
KOHCIIEKTaM JICKITUH ), N3y4YeHHEe OCHOBHOH ¥ TOTIOJTHUTEIHLHON JTUTEPaTyPhI

33, V4,¥5

Tema 2.3.

XuMuUsl OpraHuvecKnx coeJuHeHn

HacrimenHsIe 1 HeHACKHIIEHHBIE YTICBOAOPOABL. APOMATHIECKHE YTIIEBOIOPOIBL.

Cooeporcanue nexyuil. ANKaHbl, aTKeHbI ¥ apeHbl. CIUpPTH 1 QEHOJIBI. AJTBACTHIB U KETOHEI.
Kap6onoBbie kucmoThl. Teopust CTpOSHUSI OPraHMYECKUX coeanHeHni. HoMeHnkmaTypa
OpraHNYeCcKHux coequHeHmnid. Kiaccudukanus opraHmdecKux COSIMHCHUH.

33, V4,5

CamocTrosTenpHas paboTa 00yJaromuXcs: U3yIeHHe yaeOHOr0/Te0peTHIecKoro Marepuaa (o
KOHCIICKTaM JICKIUH), U3yYCHHE OCHOBHOM U TOTIOJIHUTEILHOU JINTEPATYPhI

Bcero:

151




3. YCJIOBUA PEAJIM3AILIMN JUCHUITJIMHBI
3.1 TpeOoBaHUA K MATEPHAIBbHO-TEXHUYECKOMY 00ecredeHUI0

Peanmuzanus yueOHOM JUCHMIUIMHBI TpeOyeT Haauyus ydeOHOro KaOWHETa
(JtabopaTopuii) MO0 XUMUH
[TomemeHust s CaMOCTOSTENBHONW pPAaOOTHl OO0YyYaroOmMXCs MJODKHBI  OBITH
OCHAIIIEHBl KOMIBIOTEPHOH TEXHHUKOH C BO3MOXKHOCTHIO TMOJKIIOUEHUS K
UHPOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHON CeTH W oOecrneYeHneM JOCTyna B
AJIEKTPOHHYIO  MH(GOPMAIIMOHHO-00pa30BaTeIbHYI0  Cpelly  00pa3oBaTebHON
OpraHU3aINA
O6opynoBanne ydeOHOTO KaOWHETa: IOCKa, pabouyee MecTo Jiis ydJaIierocs,
HATJIS/THBIE MaTEPUAITbI (TaOIHIIbL, TIITAKATHI).
Texaudeckue cpeacTBa 00ydeHus: JKpaH, BUIEOMPOEKTOP, HOYTOVK.
O6opynoBanne 1abopaTopuy U paboOUMX MECT JabopaTOpuu: XUMUYECKas MOCy/a
- ©KEroJHOoe TMOMOJHCHHEe M OOHOBIEHHWE 0a3bl, COTIACHO PAacCXOJOB; CTOJBI,
CTYJIbs JUIsl 0OYYAIOIIMXCS; CTOJI M CTYJ JUIS IPEMoAaBaTess; T0CKa; TEXHUUECKHE
Bechl, noHomep U-160, BEITSHKHOM 1Kad, pakoBHHA M BOJOMIPOBOIHAS BOJIA.

3.2. llepeyeHb HOPMATHMBHBIX INPABOBBIX JOKYMEHTOB, OCHOBHO M
JAOMOJHUTEJIBLHOM Y4eOHOW JMTEepaTypbl, HEO00XOAUMON sl OCBOEHMS
AUCUMILTHHBI

HopmartuBHbIE TPaBOBBIE JOKYMEHTHI:

®I'OC CIIO no cnenuansHocTh 23.02.04 TexHnueckas sKCIuryaTanus

MOTbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MALIUH U 000PYIOBAHUS

®enepanbhbiii 3akoH oT 29.12. 2012 Ne 273-@3 «0O06 ob6pazoBaHuu B
Poccuiickoit ®enepauuny. [lpukaz MunoOpuayku Poccun ot 17.05.2012 Ne 413
«O6  yTBepxkAeHMH (penepalbHOTO TOCYJAapPCTBEHHOTO  00pa30BaTENIbHOIO
CTaHAapTa CPeAHETO (MOTHOTO) OOIIETO 00Pa30BaAHUS.

[Ipukaz Munobpuaykun Poccum ot 29.12.2014 Ne 1645 «O BHeceHUM
u3Menenut B Ilpukaz3 MunuctepctBa o0Opa3oBaHus W Hayku Poccuiickoi
Oeneparun ot 17.05.2012 Ne 413 «O6 yrBepxkaeHuu ¢deaepaibHOTro
rOCyJIapCTBEHHOIO0 00pa30BaTEJIbHOTO CTaHJAApTa CpeaHEro (MOJHOro) OO0IIero
00pa3oBaHUN.

[Tucemo [lenmaprameHTa rocyAapCTBEHHOM IMOJIUTUKU B cepe MOATOTOBKU
pabounx kaapoB u JIIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHaMu Mo OpraHu3alluy MOJyYEHUsl CpelHero oouero oOpa3zoBaHUsS B
npenenax OCBOEHHsI 00pa30BaTENIbHBIX MPOTpaMM CPENHEro NpOoPECCUOHATBHOIO
oOpa3oBanusi Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUS C Y4eTOM TpeOOBaHUMN
benepanbHBIX TOCYJAPCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHIAPTOB M IMOIydaeMOn
npodeccuu WM CHeUalIbHOCTH CPEIHEro MPpo(decCnoHaIbHOTO 00Pa30BaAHUS.

OCHOBHbBIE HCTOYHUKHU:
1. BoctpukoBa I'.}O., Xopoxopauna E.A. Xumusa: YuebHOoe mnocobue /
Boponex: BopoHEkCKHII TOCYJapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
yuusepcuret, IbC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-579-1. —

14



TexcT: 3neKTpOHHBIN // DNEKTPOHHBIN pecypc HudpoBor 00pa30oBaTEIbHOM
cpeant CITIO PROFo6pa3oBanue: [caiiT]. CapaTos, 2019.
URL.: https://profspo.ru/books/59133.

3.3. Ilepeyenb mporpaMMHOro odecrneudyeHusi, NpodeccuoHAIbHBIX 0a3
JAHHBIX, HHpOPMATIMOHHBIX CIPaBOYHBIX CHCTEM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAINIMOHHOM ceTn « UHTEepHET», HE0OXO0AMMBIX
AJIsl OCBOEHHS Y4eOHOH TN CIHNIHHBI

JUis mpoBeneHUS psa 3aHATHH 110 JUCIHUIUIMHE XHMHS HEO0OXOIUMBI
ayJUTOPHUH, OCHAIICHHbIE MPE3eHTAlMOHHBIM 000pyaoBaHueM (kommnbiorep ¢ OC
Windows u mporpammamu PowerPoint m Adobe Reader, mynprumenuitHbIN
IIPOEKTOP U IKPaH).
http://catalog2.vgasu.vrn.ru/MarcWeb2- 31neKTpOHHBIM KaTajgor OuOIMOTEKH
BI'TY
http://www.iprbookshop.ru/.- anexTpoHHO—OUOIMOTEYHO\asi cuctema [PRbooks
http://catalog.prosv.ru/item/22928
http://catalog.prosv.ru/item/25877
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/23540
http://catalog.prosv.ru/item/25874
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/25171
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25170
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34576
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25880
http://drofa-ventana.ru/expertise/umk-180
http://drofa-ventana.ru/expertise/umk-180
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1592
http://catalog.prosv.ru/item/25169
http://catalog.prosv.ru/item/25172
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34579
http://drofa-ventana.ru/expertise/umk-181

JlonoTHUTEIbHASI PEKOMEH/IAINS 110 JIEKTPOHHBIM pecypcaM

1. http://www.iprbookshop.ru/ D1ekTpoHHO-0M0JIMOTEYHAS] CUCTEMA.
2. www.chemistry.nglib.ru

3. www.oglibrary.ru

4. www.readnewbook.ru
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5. www.universal-p.ru

6. www.by-chgu.ru

7. www.inorgchem.nglib.ru

8. www. pve. mk. ru (osmmMnuana «Ilokopu BopoObEBBI TOPBI»).

9. www. hemi. wallst. ru (O6pa3oBaTelIbHBII CalT ISl IIKOJHLHUKOB «XHMHUSI ).
10. www. chem. msu. su (DaekTpoHHas OMOJIMOTEKA 10 XUMHH).

11. www. 1september. ru (MeToanueckas razera «llepsoe ceHTIOPS).

12. www. hvsh. ru (;kypHan «XUMHUSL B IIIKOJIE).

13. www. hij. ru (xkypHan «XUMUL U )KU3HDY).

14. www. chemistry-chemists. com (3JI€KTpOHHBIN KYpHaATI « XUMUKHA U XUMHUI ).

3.4. OcobeHHOCTH peaJM3aluM JUCHUIUIMHBI VIS O0YYAKOIIMXCH W3
YHCJIa MHBAJIWIO0B U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Ilpu obyuenuu 1uy ¢ OZPAHUHEHHBIMU BOZMONCHOCHAMU 300POGbA,
npeoycmampueaemcs UHOUBUOYAIbHbIL epaApux 0OyUeHus.

Hnsanuovl u aiuya ¢ 02panuteHHbIMU 803MONCHOCIAMU 300P08bsL 0DecneueHbl
NeYamuviMu U IJNeKMPOHHLIMU 00PA308AMENbHBIMU pecypcamu 8 hopmax,
A0anmMupOBaAHHLIX K 0ZPAHUYEHUAM UX 300DOBbSL.

s ocywecmenenus npoyedyp meKyujeco KOHMPOI YCNnesaemocmu u
NPOMENCYMOYHOU ammecmayuu 00y4arowuxcs, co30amcs GoHobl OYEeHOUHbIX
cpedcms,  adanmupogamHvle Ol UHBAAUOO08 U JUY C  OSPAHUYEHHbIMU
B03MONCHOCMAMU  300P0BbSL U NO3GOJAIOWUE OYEHUMb OOCMUNCEHUE UMU
3anIaHUPOBAHHBIX 8 OCHOBHOU 00pPA308AMENbHOU NPOSpAMME  Pe3yIbmamos
00yuenus u ypoeeHvb CcOOpMUPOBAHHOCMU BCeX KOMNEMeHYUl, 3asA6/1eHHbIX 6
0bpazosamenvHolU npocpamme.
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4. KOHTPOJIb N OLIEHKA PE3VJIbTATOB OCBOEHUMA JUCHUITJINHBI

JloCTHKEHHE JIMYHOCTHBIX PE3yJbTaTOB OIICHUBACTCA HAa KauyeCTBEHHOM
ypoBHe (0e3 orMetkn). CHopMHPOBAHHOCTh METANPEIMETHBIX M TPEAMETHBIX
YMEHHI OIICHMBAaeTCs B Oaiyax IMpernojaBaTeieM B TMPOIECCE BBIMOTHEHUS

OCHOBHBIX BHJOB
BBITIOJTHCHHUA O6y‘IaIOHII/IMI/ICH

y4eOHOM JEeATEeNbHOCTH OOydYaromuxcs,
CaMOCTOSATEIILHON  paboThI,

TECTUPOBAHUS,
o pe3yibTaraMm

TEKYILEro KOHTPOJIS U IPOMEKYTOYHON aTTECTALAH.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHSI, YCBOCHHBbIEC

@DopMbI U METObI KOHTPOJISI M OLIEHKH
pe3yJbTaToB 00y4YeHust

3HAHNA)
IIpeameTHbBIE pe3yabTaTsl | Texywuu (Ouppepenyuposarnnuiii)
00y4eHHUs: KOHMPOb 3HaHUU u YyMeHuu
1) c(hOpMHUPOBAHHOCTD | 0OYUaOWUXCSL (YCMHBLL ONPOC).

IPEACTABICHU O MECT€ XHMHUU B
COBPEMEHHOM HAYYHOM KapTUHE MUPA;

MOHUMaHUE poiu XUMHH B
dbopMupoBaHUU Kpyro3opa U
(byHKIIMOHATBHOU IrPaMOTHOCTH

YEJIOBEKA JJISl PEIICHHS MTPAKTUYECKUX
3aJ1a4;

2) BIaJCHHE OCHOBOMOJIATAIOIIUMU
XUMHUYECKUMH TIOHSATUSAMH, TEOPHUSIMU,
3aKOHAaMHM W 3aKOHOMEPHOCTSMU;
YBEPEHHOE MOJIb30BAHUE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOW;

3) BIageHHE OCHOBHBIMH METOJIAMHU
HAay4YHOTO TO3HAHMUS, UCIOJIb3yEMbIMU
B XUMHUM: HaOJIIOJEHHE, OIMCaHHE,
U3MEPEHUE, HDKCIIEPUMEHT; YMEHUE
o0pabatbIBaTh, OOBSACHATH PE3yJIbTaThI
MPOBEICHHBIX OMNBITOB U  JIeNaTh
BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH
NPUMEHSATh METOJbl TIO3HAHUS TPHU
pEelIEHNU MPAKTUYECKUX 3a/1ay;

4) chopMHPOBAaHHOCTh YMEHHUS 1aBaTh
KOJINYECTBEHHBIE OLICHKH U
MPOBOAUTH PACUEThl MO XHUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM;

5) BiajeHWe TpaBWIAMH TEXHUKH
0€30MacHOCTH TIPU  KMCIOJIb30BAaHUH
XAMHUYECKUX BEIICCTB;

6) chopMUPOBAaHHOCTH COOCTBEHHOM

-8bINOIHEeHUe NPAKMUYECKUX 3A0AHULL HA
3AHAMUSX,

-YCMHbBIU ONPOC,

-camocmosmenvhblie pabomul;

- KOHMPO.IbHBLE PabOMbL.
Ipomesicymounas
(Oupdepenyuposannas) ammecmayus
obyuarowuxcs — 8 hopme
mecmuposanus___ (1-vil __cemecmp) _u
«oudepenyuposanunviiizauémy (2-ou
cemecmp) (YycmHas U NUCbMEHHAs
paboma), ompasicaem umo2oewlii
VPOBeHb  YCBOCHUS  0OYHAIOWUMUCS

NOJIYYEHHbIX 3HAHUU U YMEeHUU Y4eOH020
Kypca «Xumuuy
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NO3ULIUU o OTHOLIEHUIO K
XUMUYECKON uHdopmaIu,
MOJIy4aeMOM U3 pa3HbIX UCTOUHUKOB,;

JInuHoCTHBIE pe3yJbTaThl
00y4eHHUs:

1) POCCHICKYIO TPaXKJAHCKYIO
UJICHTUYHOCTb, MaTpUOTHU3M,

YBaXEHUE K CBOEMY Hapojly, YyBCTBa
OTBETCTBEHHOCTH Iiepen PonuHon,
TOPAOCTH 3a CBOM Kpau, CBOKO Poauny,
pOLLIOE U HaCTOsIIEe
MHOTOHAIIMOHAJIBHOIO Hapo/a
Poccun, yBaxkeHme rocyaapCTBEHHBIX
CHUMBOJIOB (rep0, ¢uiar, THMH);

2) TpaXIAaHCKYIO TMO3UIHUI0  Kak
AKTUBHOTO M OTBETCTBEHHOTO 4YJIEHA

POCCHIACKOTO o01ecTBa,
OCO3HAIOIIETO CBOM
KOHCTUTYLIMOHHBIC npasa u
0053aHHOCTH, YBAXKAIOWIETO 3aKOH M
IPABOIOPSIIOK, o0Jaaromero
YyBCTBOM COOCTBEHHOTO
JTOCTOMHCTBA, OCO3HAaHHO
PUHUMAIOIIETO TPaTUIIHOHHBIE
HallMOHAIBHBIE M OOIIeYeI0BEYECKIE
I'YMaHUCTUYECKUE u

JIEMOKpaTUYECKUE [ICHHOCTH,

3) TOTOBHOCTh K  CIYXCHHIO
OTeuecTBy, €ro 3aIuTe;

4) c(hOpMHUPOBAHHOCTH
MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO  Pa3BUTHUSA
HAyKM U OOIIECTBEHHON MPaKTUKH,
OCHOBAaHHOTO Ha JHAJIOTe KYJbTYyp, a
TaKXKe pa3IMYHBIX bopm
OOLIECTBEHHOTO CO3HAHUs, OCO3HAHME
CBOET0 MeCTa B IMOJUKYJIbTYPHOM
MUDE;

5) c(hOopMHUPOBAHHOCTH OCHOB
CaMOpa3BUTHUS M CaMOBOCITUTaHHUS B
COOTBETCTBUU C OOIIEYETOBEUCCKUMHU
IIEHHOCTSMU u ujeanamMmu
Ipa)XIaHCKOTO OOIIEeCTBa; TOTOBHOCTH
¥ CIOCOOHOCTh K CaMOCTOSITEILHOM,
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TBOPYECKOHU u OTBETCTBECHHOM
JICATEIILHOCTH,

6) TOJIEPAHTHOE CO3HAHHEC u
MIOBEJICHUE B MOJIUKYJIHTYPHOM MHPE,
FOTOBHOCTb M CIIOCOOHOCTH BECTHU
M anor c JIPYyTUMHU JIIOJIbMU,
JIOCTUTAaTh B HEM B3aMMONOHUMAHUS,

HaXOJUTh o0miue uenu u
COTPYAHHYATH JISi WX JOCTHXKCHUS,
CIIOCOOHOCTH MPOTUBOCTOSTH
UJICOJIOTUU IKCTPEMU3MA,
HAI[MOHAJIN3Ma, KceHogoOuwu,
IUCKPUMHUHAIIMKA [0  COLMAJILHBIM,
PEIUTHO3HBIM, PacoBBIM,

HAIlMOHAIBHBIM MPU3HAKAM U JPYTUM
HEraTUBHBIM COLUAIILHBIM SIBJICHUSIM;
7) HaBBIKM  COTPYJHUYECTBA  CO
CBEPCTHUKAMH, JIETbMH  MJIQJIIIETO

BO3pacTa, B3POCIIBIMU B
00pasoBaTenbHOM, 00I11eCTBEHHO
TIOJIC3HOM, y4eOHO-

VCCIIEIOBATENIbCKON, IPOEKTHOW U
JIPYTUX BUIAX JACATEIBHOCTH;
8)  HpPaBCTBEHHOE  CO3HaHUE U
NOBEICHHE Ha OCHOBE YCBOCHUS
00111e4eI0BEYECKUX [IEHHOCTEH;
9) TrOTOBHOCTH U CIOCOOHOCTH K

06pa3013aH1/110, B TOM quciIc
caM006pa3013aHH10, Ha TIIPOTSAIKCHUU
BCEH KHN3HU, CO3HATCIIbHOC
OTHOLICHHUC K HCIIPCPBIBHOMY
06pa3013aHH10 KakK YCJIIOBHIO

YCHENIHOW  MPOPECCHOHATBHOW U
OOIICCTBEHHOU JIESITCIILHOCTH;

10) acTeTnyeckoe OTHOLIEHUE K MUDY,
BKJIFOYAsl ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
OOIICCTBECHHBIX OTHOIICHHI;

11) npunsTHE W pealu3aluio
IIEHHOCTEH 370pPOBOTO M 0€30MacHOT0
obpaza  KM3HHM, TOTPEOHOCTH B
buznyeckom
CaMOCOBEPIIICHCTBOBAHUH,  3aHITHSIX
CIIOPTHUBHO-03/I0POBUTEIHLHOM
JICSITEIIbHOCTHIO, HEMPHUATHE BPETHBIX
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NPUBBIYCK: KYpPEHUS, YINOTpeOIeHUs
aJIKOTOJI5, HAPKOTHKOB,;

12) OepexHOE, OTBETCTBEHHOE W
KOMIIETEHTHOE OTHOIIICHUE K
Gu3NMIECKOMY M TICUXOJOTHYECKOMY
3I0pPOBBIO, KaK COOCTBEHHOMY, TaK W
IpYTUX JIOJIeH, yMEHHUE OKa3bIBaTh
MEPBYIO TTOMOIITb;

13) oco3HaHHBI BBIOOp Oymyrmiei
npodeccun u BO3MOKHOCTEH
peanuzaiuu COOCTBEHHBIX
KU3HCHHBIX IUUIAHOB, OTHOIICHHE K
po(heCcCHOHATTLHOM e TEIBHOCTH KaK
BO3MOXXHOCTH y4YacCTHS B pEHICHUU
JIMYHBIX, OOIIIECTBEHHBIX,
rOCyJIapCTBCHHBIX,
00IIIeHAITMOHAIBHBIX MPOOJIEM;

14) c(hOpMHUPOBAHHOCTD
IKOJIOTUYECKOTO MBIIUICHHUS,
MOHUMAHUS  BJIMSHHUS  COIMAIHHO-
IKOHOMHUYECKUX IIPOIIECCOB Ha
COCTOSIHUE MPUPOJHOM Y COLUHUAIBHOMU
cpesl; npuoOpeTeHue ombITa
HKOJIOTO-HAIIPABICHHOU
NEeSATeTLHOCTH;

15) OTBETCTBEHHOE OTHONICHHE K
CO3MaHUIO  CEMbHM  HA  OCHOBE
OCO3HAHHOTO TIPUHATHSA IIEHHOCTEH
CEMEWHOM KU3HU.

MeTanpeaMeTHbIe pe3yJabTaThl
00y4YeHHUs:
1) yMEeHUE CaMOCTOSITEJIbHO

OTIPENIETATh I1EIN JCSITCIBHOCTH U
COCTaBJISTh TUIAHBI  JIESITEILHOCTH;
CaMOCTOSITENILHO OCYIIIECTBIISTH,
KOHTPOJIUPOBaTh W KOPPEKTUPOBATH
NEeSATEIbHOCTh,  HCIOJb30BaTh  BCE
BO3MOYHBIE PECYPCHI JUTSI TOCTUKEHUS
MOCTABJICHHBIX IEJICH W pealn3aiuu
IUTAHOB  JICSTCIILHOCTH;,  BBIOMPATH
YCIICIIHBIE CTPATeTHH B Pa3IUYHBIX
CUTYaIlUsX;

2) yME€HHME TPOJYKTHBHO OOIATHCS U
B3aMMOJICHICTBOBATh B MpoOIlecce
COBMECTHOM JICSITEIILHOCTH,
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YUUTBIBATb O33N Apyrux

YYaCTHUKOB NEesATEIbHOCTH,
¢ PekTUBHO pa3peniaTh KOHPIUKTHI;

3) BJIaJICHUE HaBbIKAMU
MO03HABATEJIbHOM, y4eOHO-
HCCIEN0BATEIIbCKOM U MPOECKTHOMN
NEeATEeTLHOCTH, HABBIKAMH

paspernieHus mpoodeM; CHoCOOHOCTh U
TOTOBHOCTh K  CaMOCTOSITEIIbHOMY
TIOUCKY METOJIOB pelIeHus
MPAKTUYECKUX 3a7ad, MPUMECHECHHIO
pPa3TUYHBIX METOJIOB MTO3HAHUS,

4) TOTOBHOCTh M CIHOCOOHOCTH K
CaMOCTOSITENIbHON ~ MH(OPMAIIMOHHO-
M03HABATEIILHOM JeSITEIbHOCTH,
BJIQJICHNEC  HAaBBIKAMU  MOJIyYCHHUS
HEOO0XO0IUMOM uHbOpMaLUu u3
CIOBapeil pa3HBIX THIIOB, YMEHHE
OpHUEHTHPOBATHCS B Pa3MYHBIX

VCTOYHHKAX uH(pOopMaIuy,
KPUTHYECKH OLICHUBATH u
UHTEPIPETUPOBATH uH(pOpMaILIUIO,
MOJTy4aeMyIo u3 Pa3IMYHbBIX
UCTOYHHUKOB,;

5) yMeHue HCIOoNb30BaTh CPEACTBA
MH(POPMALIMOHHBIX u
KOMMYHUKAI[HOHHBIX TEXHOJIOTUHi
(manee - HWKT) B  pemeHuu
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHU3alMOHHBIX 3aja4 C
COOJIFOIEHUEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU OE€301acHOCTH,
TUTHEHBI, pecypcocoepexeHus,

NIPABOBBIX M 3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

6) yMeHUE OmNpeAessTh Ha3HAUCHUE U
(YHKIIMM  Pa3IMYHBIX  COIHMAIbHBIX

WHCTUTYTOB;
7) yMEeHUE CaMOCTOSITEJIbHO
OIICHMBAaTh M TMPUHUMATH PEILICHUS,
OnpeesIone CTpaTeruto

MOBCACHM, C YUYCTOM I'PAXKIAAHCKUX H
HPaBCTBCHHBLIX HCHHOCTCﬁ;

8) BJIaICHUC A3BIKOBBIMU CPCACTBAMU
- YMCHHC JSCHO, JIOTUYHO HW TOYHO
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u3naraTb  CBOIO  TOYKY  3pEHUS,
HCIIOJB30BaTh aJICKBATHBIC SI3BLIKOBBIC
CpEICTBA;

9) BJIaJICHUC HaBBIKAMH
MO3HABaTENbHOW  peduiekcuu  Kak
OCO3HAHUSA COBEPIIAEMBIX JICUCTBUU U
MBICIUTEIbHBIX IIPOLIECCOB, 1504
pe3yJIbTaTOB M OCHOBAHUW, T'PaHUIL
CBOEr0 3HAHUS U HE3HAHMS, HOBBIX
ITO3HABATEIbHBIX 337a4 U CPEJICTB UX
JIOCTUIXKCHMUSI.

B pesynpraTe wu3ydeHUsT XUMUM Ha

06a30BOM YpOBHE 00yJaromuicst
JTOJIKEH

3HATH/TIIOHUMATh:

31) - kiaccuuKanuoo XUMHYECKHUX

AIIEMEHTOB, TMPOCTHIX, OWHAPHBIX U
CJIOKHBIX XUMUYECKUX COCUHEHU;
32) - o0y XapakTepUCTUKY TpPYIIII
aneMeHTOB [lepronueckor CHCTEMBI;
OCOOCHHOCTHM  XMMHUM  KOHKPETHBIX
3JIEMEHTOB U WX HauOoliee Ba)XKHBIX
COCJIMHCHM;

33) - OCHOBHBIE TMYTH pPa3BUTHUS
HEOPTaHWYECKONM XHMHH M TPOOJIEeMbI
NOJIyYEHHUS] HOBBIX HEOPTaHUYECKHX
BELIECTB C  3apaHee  3a/JaHHbIMU
CBOMCTBaMH, B TOM 4ucie U B (opme
HaHOMAaTepUaJoB.

YMeTh:

V1) - npuMeHsTh MOJyYEeHHbIE 3HAHUS
10 XMMHH Ha MPAKTHUKE;

Y2) - pemare TpaKTHUYECKHE 3aJa4d
HEOOXOJMMBbIC 11 HWCIIOJIb30BaHUS
JIOPOKHBIX U CTPOUTEINBHBIX MAIIIVH;

VY3) - [OpoBOIUTH AHAIUTHYECKYIO
OIICHKY KayecTBa MaTepHaIOB A
UCTIOJIb30BaHUS JIOPOIKHBIX u

CTPOUTEIBbHBIX MAIIIVH;
V4) - chopMupoBBIBaTH MPEACTABICHUS
O MECT€ XUMHH B COBPEMEHHOU
Hay4YHOU KapTUHE MUPA;

¥Y5) - mnoHuMarh poib XUMHHU B
dbopmupoBaHUT KpyTo3opa u
(bYHKIIMOHATBHON I'PaMOTHOCTH
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YeJIOBEKa JUISl PEUIEHUs] MPAKTHUYECKHUX
3azay.
Hcnonp3oBaTh NpUOOpETEHHbIE 3HAHUS

U yMEHUs B IPaKTUYECKON
JESATENbHOCTH M MOBCEAHEBHOM KU3HU
UL - TIOHMMaHUs  B3aMMOCBSI3U

y4eOHOTO TpeaMera ¢ OCOOCHHOCTSIMU
npodeccut U npodecCuOHAIbHON
JeSITEIbHOCTBIO, B OCHOBE KOTOPBIX
JexaT 3HaHHWs [0 JTAHHOMY Yy4eOHOMY
peIMETY;

- BIQJCHHE  OCHOBOMOJATAIOIIUMHU
XUMHUUYECKUMU TIOHSATHAMH, TEOPHUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE TIOJH30BAHHE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJAJICHUE OCHOBHBIMH METOJIAMU
HAYYHOTO TIO3HAHUS, UCIIOJIb3YEMBbIMH B
XUMHUH:  HaOJIoJleHue,  OMHUCaHHe,
U3MEpEeHHEe, OKCIIEPUMEHT; YMEHHE
00pabaTbiBaTh, OOBSCHATH PE3yIbTAThI
NPOBEJCHHBIX  OMBITOB W  JeNlaTh
BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH
NPUMEHATh METOJABI TIO3HAHWS TIpHU
pellleHnH MPaKTUYECKUX 3a/1ay;

- c(OpMUPOBAHHOCTH YMEHHUS JaBaTh
KOJIMYECTBEHHBIE OLIEHKA W TPOBOJIUTH
pacueTsl 0 XUMUYECKUM (QopMmysaMm U
YpaBHEHUSIM;

- BIAQJICHWE TpaBWIAMH  TEXHHUKH
0€30MacHOCTH  TPU  HUCIIOJIb30BaHUHU
XUMHUYECKUX BEILECTB;

- c(hopMUPOBAHHOCTL  COOCTBEHHOM
MIO3UIINH 110 OTHOIICHUIO K XUMUYECKOU
uHpOopMaIuy, MOJIy4aeMOil M3 pa3HbIX
UCTOYHHKOB.
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