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PABOYAS IPOTPAMMA YYEBHOM JUCHUAILIAHBI (IPEAMETA)!
OY .12 XUMUs
IS CIEUATBHOCTH
23.02.04 Texnu4yeckasi IKCILIyaTalMs M0 beMHO-TPAHCIOPTHBIX, CTPOUTEJIbHBIX,

JAOPOKHBIX MAIIIUH M 000pyA0BaHMA (110 0TPACJIAM)

baszosas noocomosxa
cpeone2o npoghecCUOHAIbHO20 00PA308aAHUSL

(200 Hauana noocomosxku no YII: 2024)

1 Pabogast mporpaMMa MOJUISKHAT €KETOJHOHN aKTyaln3allid B COCTaBE OCHOBHOHM NpOQecCHOHANBHOW 00pa3oBaTeNbHON
MIPOTPaMMEI-IIPOrpaMMBI  TTOATOTOBKH crnennanuctoB cpexnero 3BeHa (OIIOII-TIITICC3). Ceenenns 00 akTyaau3aliiu
OINOII-MIICC3 BHOCsATCA B ucT akryanusanuu OTIOII-TIITICC3.
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1. TACHOPT PO PAMMBI YYEBHOM JUCLUAILIUHDBI (ITPEJMETA)
OV.12 XUMUS

1.1. Ob6aacThr npuMeHeHHus padoueii MporpaMMbl

Pabouast mporpamma yuebHo# mucrumumabl (peamera) OY/[.12 Xumus sBisieTcs 4acThio
porpamMMbl  cpefHero oomero obpasoBanus 1o cnenuanbHocTsM CIIO 23.02.04 TexHuveckas
IKCIUTyaTalusl MOAbEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIUH U O0OpymoBaHus (10
OTpacysim).

Pabouass mporpamma OVY]I.12 Xumus MOXKeT OBITh HCIONB30BaHA B MPOQPECCHOHATBHON
MOJITOTOBKE, NEPETIOATOTOBKE U MOBBIIICHUH KBATU(PHUKAIIMHN pab0UYHX MO Ipodeccusim:

18542 Cnecapb 10 peMOHTY IIyTE€BBIX MALIMH U MEXaHU3MOB.

1.2. MecTo yueOHoii qucuuninubl B cTpykrype OIIOII-TIIICC3:

B yue6nbix mmanax OINIOII-TIIICC3 mecto y4eOHOW MUCHMIUIMHBI (TIpeIMeTa) - B COCTaBe
o0mmx o011eo0pa3oBaTeIbHbIX YUeOHBIX AUCHUILINH, (OPMUPYEMBIX U3 00S3aTEIbHBIX MPEAMETHBIX
obmacreli ®I'OC cpemnero obmero obpazosanwms, A cnenuanbHocTeld CIIO cooTBeTCTBYIOMIETO
npoduns npodeccruonaibHOro 00pazoBaHus, peanusyercs Ha 1 Kypce.

1.3. [InanupyemMble pe3yJbTaThl OCBOCHHS TUCIUIJIMHBI (MPeIMeTa)

1.3.1 Lenp yuyeOHOW IUCHUILIMHBI (Tpeamera) — TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
y4eOHOH TUCIMITIHHEI (IPEIMETa).

W3ydenue xumun Ha 06a30BOM YpPOBHE CpeqHEro (IOJIHOTO) 001Iero oopa3oBaHUs HAIMPABIECHO
Ha JIOCTHKEHUE CIEAYIOIINX LEIeH:

- OCBOCHHME 3HAHUU O XMMHYECKOW COCTABISIONICH €CTECTBEHHO-HAyYHON KapTHHBI MHPA,
BOKHEHIIINX XUMUYCCKUX MOHATHIX, 3aKOHAX U TEOPHSIX;

- OBJIAJICHUE YMEHHSIMH IMPUMEHITHh MOJNy4YEeHHBbIC 3HAHUS AJI1 OOBSICHEHHS] Pa3HOOOpa3HbBIX
XUMHYCCKHUX SIBIICHUH W CBOWMCTB BEIIECTB, OICHKA pOJU XHUMHH B PAa3BUTHU COBPEMEHHBIX
TEXHOJIOTUH U MOJy4eHUH HOBBIX MaTE€PHAJIOB;

- pa3BUTHE TIO3HABaTEIFHBIX MHTEPECOB M HMHTEIUIEKTYalIbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITENTFHOTO MPUOOPETEHUsT XUMUYECKUX 3HAHUHM C HCIONb30BAaHUEM DPA3JIUYHBIX MCTOYHUKOB
WH(OPMAIINY, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIIUTaHUE YOEKJEHHOCTU B MO3UTUBHOM POJM XMMHUHU B KU3HU COBPEMEHHOTO OOIIECTBa,
HEOOXOIMMOCTH XUMHUECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH Cperie;

- IPUMEHEHHUE MOTYYCHHBIX 3HAaHUW U yMEHUH sl O€30MacHOro MCIOJb30BaHUS BEIIECTB U
MaTepHalioB B OBITY, CEIHCKOM XO3SHCTBE W Ha TPOHM3BOJICTBE, PEUICHUs NPAKTUYECKUX 3a1ad B
MOBCETHEBHON KU3HU, NPEAYNPEXKICHUS SBICHUN, HAHOCAIIMX Bpel 3J0POBBI0 YEJIOBEKAa U
OKpY>Karollen cpene.

1.3.2 B pe3ynbrate ocBoeHust yueOHOW mucumiuimabl OY]J[.12 Xumus Ha 0a30BOM ypOBHE
00yJaroIuics TOHKEeH 3HATH U MOHUMATh:

- BaKHEHIIMe XMMHYECKHUE TOHSATHSA: BEUIECTBO, XUMHUYECKUU DIEMEHT, aTOM, MOJEKYIa,
OTHOCHUTEIIbHBIC aTOMHAs W MOJICKYJISIpHAs MacChl, HOH, aJUTOTPOIHS, W30TOIBI, XUMUYECKasl CBS3b,
ANEKTPOOTPHUIIATETILHOCTh, BaJCHTHOCTh, CTEMEHb OKHUCICHHS, MOJb, MOJSPHAs Macca, MOJSPHBIN
00beM, BEmECTBA MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOSHHS, PACTBOPHI, DJEKTPOIUT W HE
ANEKTPOJIUT, DJICKTPOIUTUYECKAST JIUCCOLMALIUS, OKHCIUTENb W BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHHE, TEIUIOBOU d(PPEKT peakinu, CKOPOCTh XUMHUECKOW PEaKIy, KaTallu3, XHMHIECKOe
paBHOBECHE, YIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS TPYIIa, U30MEPHsl, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBl XHMHHU: COXPaHEHHS MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa,
MEePUOINYECKHIA 3aKOH;

- OCHOBHBIC TCOPUH XMMHH: XHMHUYECKOH CBSI3H, JIEKTPOJUTHICCKON TUCCOIMAIIAN, CTPOCHUS
OpPraHUYECKUX COSAMHEHUN;

- B@KHEWIME BEIIECTBA M MaTEpUANbl: OCHOBHBIE METAIUIBI W CIUIABBHI, CEpHas, COJIsSHas,
a30THAsl U YKCyCHAsl KHCIIOTHI; IIENI0YH, aMMHaK, MHHEPAIbHbBIE YIOOpEHHSI, METaH, TUJICH, alleTHIICH,
OEH30J1, 3TaHOJI, *KHUPbI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KjeTdyaTka, OelKH, UCKYCCTBEHHbIE U
CUHTETHYECKHE BOJIOKHA, KAyYyKH, MJIACTMACCHI.



yMeThb:

- Ha3bIBaTh U3YyYCHHBIEC BEIIECTBA MO "TPUBHAIBHON" WM MEXAYHAPOIHON HOMEHKIIATYPE;

- ONpEIENATh BAICHTHOCTh M CTENEHb OKHCICHUS XMMHYECKHX JJIEMEHTOB, THII XUMHUYECKOU
CBSI3W B COEJUHEHUAX, 3apsi/l HOHA, XapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKHX
COCMHEHUH, OKHMCIHMTENb M BOCCTAHOBUTENb, NMPHHAJICKHOCTh BEIIECTB K DPA3IUYHBIM KiIaccam
OpPraHUYECKUX COCTUHECHUM;

- XapaKTepPHU30BaTh AIIEMEHTHI MAJIbIX MIEPHOOB 0 MX MOJOXKEHHUIO B TIEPUOJMUECKON CHCTEME
.. MenneneeBa; oOluMe XUMHUYECKHUE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB
HEOPTraHMYECKUX W OPraHWYECKHUX COCIWHEHMI; CTPOCHHE M XWMHYECKHE CBONCTBA H3YYEHHBIX
OpPraHUYeCKUX COCTUHECHUM;

- 00BSACHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS, MPUPOITY XUMHUUECKOM
CBSI3U (MOHHOM, KOBAJEHTHOM, METAJUIMYECKOH), 3aBHUCUMOCTb CKOPOCTHM XMMHUYECKOH peakuuu |
MOJIOKEHHS XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBIIOJHATh XUMHUYECKUI HKCIEPUMEHT 110 PAaCHO3HABAHUIO BAKHEUIIMX HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB;

- TPOBOAUTH CAMOCTOSTENIbHBIH MOMCK XUMHMYECKOH HHGpOpMAalLUU C HCIOJIb30BaHUEM
Pa3NMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISAPHBIX HW3JaHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WHuTepHeTa); UCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMH JUIsl 0OpaOOTKM W Iepefayd XMMHUYECKOH
nHGOpPMAINY U €€ TIPEACTABICHUS B Pa3IMYHBIX (popmax.

B pesynbrate ocBoeHHS Y4eOHON AHUCHUIUIMHBI OOYYAIOLIUICS JIOJDKEH HCIONIb30BaTh
npuoOpeTEHHBIC 3HAHUA U YMEHHS B IPAKTUYECKOH JIESATEILHOCTH U IOBCEAHEBHOM KU3HU IS

- 00BSICHEHUSI XUMUYECKUX SBJICHUN, MPOUCXOSIIUX B IPUPOJE, OBITY M HA IPOU3BOJICTBE;

- OIpeeNeHHsI BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B Pa3IMYHBIX YCIOBHIX
Y OLIEHKH MX MOCIIECTBUH;

- HKOJIOTUYECKU TPAMOTHOTO TIOBEICHUS B OKPYKAIOILEH cpere;

- OLICHKM BJIMSHUSA XMMUYECKOTO 3arps3HEHMs OKpPY’KaIOIIeH Cpeibl Ha OpraHu3M uesloBeKa U
ApyTHE KUBBIE OPTaHU3MBI;

- Oe3omacHOro oOpalleHuss ¢ TOPIOYMMH M TOKCHUYHBIMHM BEILECTBAMHM, JIaOOpaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/laHHON KOHLIEHTPAIMU B OBITY M HA MPOU3BOJICTBE;

- KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(POPMAIINH, ITOCTYIAOMIEH U3 pa3HBIX
HCTOYHUKOB;

- TIOHMMaHHUs B3aUMOCBSI3M Y4eOHOTro ImpenMera ¢ OcCoOEHHOCTSIMHM Tmpodeccuil u
npoeCCUOHATLHON JeSTETbHOCTH, B OCHOBE KOTOPBIX JI€KaT 3HAHMS IO JIaHHOMY Yy4eOHOMY
MIpPEIMETY.

1.3.3 [Inanupyemble pe3yabTaTbl OCBOEHUS YU€OHON AUCIHUIINHBI (IpeaMeTa):

Oco0oe 3HaueHue yueOHas AUCLUUIUIMHA (IIpeIMeT) UMeeT NMpH (OPMHUPOBAHUU U Pa3BUTHU
00IIKX U NPOQeCcCUOHATBHBIX KOMIETEHIIHH.



Kon n HanmeHoBaHue IInanupyemMsle pe3yJbTaThbl 00y4eHHS
?::)R?::EZ;;‘;? JIM4HOCTHBIE, MeTANpeIMeTHbIE IIpeamerHbIE

OK 01. B yacTu TPpy10BOro BOCIIUTAHMSA: - BIAJCTh CHUCTEMOM XMMHMYECKUX 3HAHWMM, KOTOpas BKIIIOYACT:
BeiOupare  criocoOs! | - FOTOBHOCTb K  TpyHdy, OCO3HaHME LIEHHOCTH | OCHOBOIIOJIATalOlMe THOHATUS  (XMMHUYECKUM  3JEMEeHT, aToM,
peLeHus 3ajad | MacTepcTBa, TpyAoIooue; ANIEKTPOHHAs 000J0YKa atoma, S-, P-, O-3JEKTPOHHBIC OpPOUTAIIH
npogeccuoHaIbHON - TOTOBHOCTb K aKTUBHOM JIE€ATENBHOCTH TEXHOJIOTUYECKOW U | aTOMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTD,
NEeATEIbHOCTH, COLIMAJILHOW HAIPaBICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, | CTETIEHb OKUCIICHHS, XMMHYECKas CBfA3b, MOJIb, MOJISIpHAs Macca,
IIPUMEHUTEIILHO K | IUIAaHUPOBaTb U  CaMOCTOSATEJIBHO  BBIIOJHATH  TaKyl | MOJSIPHBI OObEM, YIVIEpOAHBIN CKeleT, (YHKLMOHAJIbHAs IpyIIa,
pa3InYHbIM NEeSATEIbHOCTB; panvkan, W30Mepus, W30MEpbl, T'OMOJIOIMYECKMH psifl, TOMOJIOTH,
KOHTEKCTaM. - UHTEpeC K pa3IMyHbIM chepaM Npo(ecCHOHANBHOM | yIIIeBOAOPOAbl, KHCIOPOJA- W  a30TCOJAEpXkallde COCIUHEHMS,

JIEATEIIbHOCTH,
OBaagenne YHUBEPCAIBLHBIMH
NMO03HABATEJIbLHBIMH JeiiCTBUSIMH:

a) 0a3oBble JJOruYecKue J1eiicTBUs:

- CaMOCTOATEIbHO (HOPMYITHPOBATh W AKTYIH3HPOBATH
pobJIeMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WA OCHOBAHUS IS
CpaBHEHWUsI, KIacCU(PHUKALIUKN U 0000IICHUS,
- ONpenensaTh IeMH  JICATEILHOCTH,
MapameTphl U KpUTEPHH UX TOCTHKEHHUS,

- BBIIBISITH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

Y4eOHBIMH

3a1aBaTb

IMPOTUBOPCHUSA B

- BHOCUTb  KOPPEKTUBBI B  JIEATEIILHOCTb,  OLICHHUBATH
COOTBETCTBUE  PE3YJIbTATOB  LENAM, OLEHMBATh  PUCKU
MOCJIEICTBUN NCATCIBHOCTH;

- pa3BUBAaTh  KPEATHMBHOE  MBIIUIEHUE TMPU  PEIICHUH

KU3HEHHBIX TpoOIIeM

0) 0azoBbI€e HCC/IEI0OBATEILCKME IeHCTBYS:

- BIIQJICTh HABBIKAMU y4E€OHO-HCCIIEIOBATENBCKON W TIPOSKTHON
ACATCIIbHOCTH, HABBIKAMU PAa3pCIICHUA np06neM;

- BBISIBJISTH MIPUYUHHO-CJIEJCTBEHHbBIE CBSI3U u

AKTYaJIM3UPOBaTh 3aJady, BbIABUIaTb TUIIOTE3Y €€ PCHICHHA,

HaXOAWTh apryMEHTHI JJIs IOKA3aTeNIbCTBA CBOMX YTBEPKACHU,

OMOJIOTMYECKH AaKTHBHbIE BellecTBa (YIJIEBOMABI, KUPbI, OEJKH),
MOHOMEp, NOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCIMHEHUS, KPUCTALTMYECKAs PEUIETKA, THUIThl XUMUYECKUX PEaKInuil
(OKUCITUTENbHO-BOCCTAHOBUTENIFHBIE, 9K30- U JHIOTEPMHYECKHE,
pEaKLMU MOHHOTO OOMEHa), PacTBOp, JEKTPOJIUTHI, HEAIEKTPOJIUTHI,
JNEKTPOIUTUYECKAsT  JUCCOLMALMS, OKHCIUTEIb, BOCCTaHOBUTEIbD,
CKOpPOCTh XMUMHUYECKOM PEeaKIi, XUMHUUECKOE PABHOBECHE), TEOPHU U
3aKOHBI (TEOpPHsI XUMHUYECKOTO CTPOEHUS OpPraHMYECKHX BEIIECTB
A.M. byrnepoBa, Teopus DIIEKTPOJUTUYECKOW  JIUCCOIMALINU,
nepuoarueckuii 3akoH J[.M. MeneneeBa, 3ak0H COXpaHEHHsI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHNA SI3bIK XUMHH, (PaKTOIOTUIECKUE
CBEJECHMS O CBOWCTBaX, COCTaBe, IMOIy4EeHUH U Oe30MacHOM
WCTIOJIb30BAaHUHM BAXHEUIINX HEOPTaHMUECKHMX W OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH YEIIOBEKA;

- YMETh BBISIBIISITH XapaKTEPHBIE TIPU3HAKK U B3aMMOCBSI3b N3YUEHHBIX
MOHSTUI, TPUMEHSATH COOTBETCTBYIOIIME MOHSTHS NPHU OMNKUCAHUU
CTPOEHUS U CBOMCTB

HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB M MX TMPEBpaAICHUN;
BBISIBIATH  B3aMMOCBSI3b XMMWYECKUX 3HAHUA C TIOHATHSIMA |
MIPEJICTABJICHUSMH JIPYTUX €CTECTBEHHOHAYUHBIX MPEIMETOB;

- YMETh HCIIOJIh30BaTh HAMMEHOBAHUS XWMHUYECKUX COCIUHECHUN
MEXKIYHapOJAHOTO COH03a TEOPETHUYECKOW M TMPHUKIAAHON XUMHU U
TPUBHAIBHBIC HA3BaHUS BAKHEHINMX BEHIECTB (ITUJICH, AalleTHJICH,
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3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;
- aHAIM3UPOBATH TMOJYYCHHbIE B XOJE pEIICHUS 3aauu

PE3YyIbTaThl, KPHUTUYCCKHW OLCHHMBATL HUX JOCTOBCPHOCTD,
IMPOTrHO3UPOBATH U3MCHCHHUC B
HOBBIX YCJIIOBHUSAX;

- YMCTb MNCPCHOCHUTDH 3HaHUA B IMO3HABATCJIbHYIO n

MPaKTUYECKYH0 001aCTH KU3HEAEATENBHOCTY;

-  YMCTb HMHTCIPUPOBATH 3HAHHWA U3 PA3HBIX MPECAMCTHBIX
obacTe;

- BBIIBUTATh HOBBIC WJIEH, NIPEUIAraTh OPUTUHAIIBHBIE MTOAXOIbI
U PELICHMUS;

- CIIOCOOHOCTh MX HCIOJIB30BAaHUS B
COLMAIIBHOM IIPAKTUKE

IO3HABaTEILHON U

TIULIepuH, (eHon, ¢opManbieTua, YKCYyCHas KHUCIOTa, TIIMIUH,
yrapHbIii ra3, yrieKucIiblid ra3, aMMuaK, raiieHas U3BecTb, HeraleHas
U3BECTb, IUTHEBAs COJA W  JIPYIHX), COCTAaBIATH  (POPMYJIbI
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB, YPAaBHEHUS XMMUYECKUX
peakuuii, OOBSICHATh WX CMBICI; MOATBEPXKAATh XapaKTEepHbIC
XUMHUECKUE CBOICTBa BELIECTB COOTBETCTBYIOLUIUMHU
SKCIIEPUMEHTAaMU U 3alUCSIMHU YPAaBHEHUM XMMHUUYECKUX PEaKLIUi;

- YMETh yCTaHaBIIUBATh IIPUHA]UIEKHOCTh W3yYEHHBIX
HEOPraHMYEeCKUX u
OpPraHMYeCKUX BEIIECTB K OINPENENCHHbIM KjaccaM U TIpyImiam
COEMHEHU, XapaKTepU30BaTh UX COCTAaB M BAaXKHEHILIKE CBOICTBA;

OHpeI[CJIﬂTI) BHUAbI
XUMHYCCKMX CBs3el (KOBaJCHTHAas, WOHHAs, MeTaJIMNYecKasi,
BOIIOpOI[Ha?[), THIIBI KpI/ICTa.HJII/ILIeCKI/IX peHIeTOK BCIICCTB,
KJIaCCH(PUITUPOBATH XUMHYECKHE
peaKiuu;

- copmupoBaTh MpPEICTaBICHUSA: O XUMHUYECKON COCTABJISIOLIEH
CCTGCTBCHHOH&Y‘IHOP’I KapTUHbBlI MHpPA, POJM XHUMHU B IIO3HAHWUU
SABJICHUH TNpUpPObl, B (OPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpHhI
JUYHOCTH, €€ (DYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOIUMOW ISt
pelIeHus] MpPaKTHYECKUX 337a4 M IKOJOTMYecKH OOOCHOBAHHOTO
OTHOILEHUS K CBOEMY 37I0POBBIO M IIPUPOIHOI Cpejie;

- YMeThb TIPOBOJUTH pAacCyeThl IO XUMHUYECKUM (opMmynam Hu
YPaBHCHHUAM XUMHUYCCKHUX peaKHI/Iﬁ C UCIIOJIB30BaHUEM (1)I/I3I/I‘-I€CKI/IX
BEJIMYMH, XapAKTEPU3YIOIINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBIL:
MaccCHI, o0beMa
(HOpMmallbHbIE ~ YCIIOBUSI)  Tra3oB,  KOJMYECTBA  BELIECTBA,
HCIIOJIb30BAaTh CUCTEMHBIE XMMMUYECKUE 3HAHMA Ui HPUHATUA
peIHeHI/Iﬁ B KOHKPCTHBIX JKHM3HCHHBIX CHUTyalluAX, CBA3aHHBIX C
BEIIIECTBAMH U X IPUMEHEHUEM.

OK 02.

Hcnoms3oBath
COBpPEMEHHBIE CPE/ICTBA
TTIOMCKa, aHaJIn3a 1

WHTEpIpEeTaIin

B 06,1acTH IEeHHOCTH HAYYHOI'O MO3HAHUS

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH M OOIIECTBEHHON
MPAaKTUKH, OCHOBAHHOT'O HA JHAIOre KYJIBTYD,

CHOCO6CTBYIOH.[CF (V) OCO3HaHHIO CBOCTO MECTa B

- yMETb IUIAHWPOBAaThb U BBIIOIHATh XWMHUYECKUH DKCIEPUMEHT
(IpeBpallieHus] OpraHMYEeCKUX BEILECTB MPHU HATPEBAHUM, MOTyUEHUE
OTWJIEHAa W HW3y4EHHE €ro CBOWCTB, KAuECTBCHHBIC PEAKLMU Ha
aNBAETUIbI, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypalusi OenKoB Ipu
HarpeBaHHH, [[BETHBIE PEAKLIUH OEIKOB; IPOBOJUTH PEAKIIMU HOHHOTO
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uHpopMaLHy, 1 MOJIUKYJIBTYPHOM MHPE; oOMeHa, OIpeaeNnsaTh Cpeay BOIHBIX PAaCTBOPOB, KadeCTBEHHbBIE
MH(OPMAITIOHHBIC - COBEPIIICHCTBOBAHUE SI3BIKOBOWM WM YHUTATEIILCKOW KYIBTYpPHI | peaKMu Ha Cyab(ar-, KapOOHAT- W XJIOPUI-aHHUOHBI, HA KaTHOH
TEXHOJIOTHH JIJIS KaK Cpe/ICTBa B3aMMOJEHCTBUS MEXKIy JIOAbMH M TO3HAHMs | aMMOHHUS; PEIaTh SKCIIEPUMEHTANIbHBIEC 3a/1a41 10 TeMaM "Meraibl"
BBITTOJTHEHHS 387144 MHPA; u "Hemeramnwl') B COOTBETCTBMM C TPaBWIaMU  TEXHUKH
TpO(ECCHOHAIBHOM - OCO3HAHUE IEHHOCTH HAy4YHOW JEeSTEIbHOCTH, TOTOBHOCTH | 6€30MacCHOCTH MpU OOpallleHHH C BELeCTBaMH U JIA0OPATOPHBIM
JESTETBHOCTH, OCYILIECTBIISITh MIPOEKTHYIO u WCCIIEIOBATENHCKYIO | 000PY/IOBaHHEM; MIPE/ICTaBIISTh pe3yabTaThI XUMHYECKOTO
JeATEeIbHOCT MHAUBUIYAIbHO U B TPYIIIIE; JKCepUMeHTa B (opMe 3anuch YpaBHEHHUH COOTBETCTBYIOLIMX
OBiajieHNe YHUBEPCAJIbLHBIMH Y4eOHBIMH peakimii 1 GopMyTHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;
N03HABATeJILHBIMU [1eliCTBUSIMU: - YMeTh aHAJIM3UPOBATh XUMHUYECKYIO WH(POPMAIIHIO, ITOTyIaeMyIO 3
B) padora ¢ uHopmanueii: pa3HBIX HCTOYHUKOB (CPEICTB MaccoBod wWH(pOpMaluu, CeTh
- BJIQJCTh HABbIKAMH MOJTy4eHHUs] MH(GOPMAIIUU U3 UCTOYHUKOB | IHTEepHET u pyrue);
pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBIISATh IOUCK, aHAIIN3, | - BIIAJETh OCHOBHBIMM METOJAMU HAYYHOTO IO3HAHMS BEILECTB U
CHCTEMATH3alIMI0 U UHTEPIPETAIMi0 HHPOPMAIIMK PA3IUYHbIX | XUMHUYCCKUX SIBJICHUH (HAONIOJEHWe, W3MEpPEHHE, OSKCICPHMEHT,
BUJIOB U (DOPM TIPE/ICTABIICHHUS; MOJIETIMPOBAHUE);
- co3MaBarh TEKCThl B Pa3IMUHbIX (opMarax C Vy4ETOM | - YMETh TPOBOJUTH pacYeThl MO0 XHUMHYEeCKUM (opMmyrnam u
Ha3Ha4yeHus: MHPOpPMAlMK M LEJIEBOM ayJUTOpUM, BBIOMpAs | ypaBHEHHAM XUMHUYECKHX PEaKIUN C UCIOIb30BaHUEM (PU3UUECKHX
ONTUMAJIbHYIO (POpMY MPE/ICTABICHUS U BU3YyaIU3aIl1H; BEJIUYMH, XapaKTEPHU3YIOIIMX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI:
- OLIEHMBATbh JOCTOBEPHOCTb, JJETUTUMHOCTh MH(OpMAIMY, | Macchl, oObeMa (HOpMalbHBIE YCIOBHS) Ta30B, KOJIUYECTBA
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM; | BEIIECTBA; HCIOIb30BATh CHUCTEMHBIE XWMHUYECKUE 3HAHUS ISt
- HCIIOJIb30BaTh cpencTBa MH(POPMAITMOHHBIX U | IPpUHATUS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,
KOMMYHHUKAIIMOHHBIX TE€XHOJOTMI B PELIEHUH KOTHUTUBHBIX, | CB3aHHBIX C BEIIECTBAMH U MX MPUMEHEHHEM
KOMMYHHKATUBHBIX U  OpPraHU3allMOHHBIX  3a7a4  C
COOTIOICHUEM
TpeOOBaHUI SPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHUYECKUX HOPM, HOPM
MH(pOPMaAIIMOHHOM 0€30MaCHOCTH;
- BIJIQJIETh HABBIKAMU PACIIO3HABAHUS W 3aIUTHI MH(OpMAIIUH,
MH(OPMAITMOHHON 0€30MAaCHOCTH TUYHOCTH
OK 04. - TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH M | - YMETh IUIAHUPOBaTb U BBIIOJHATh XUMHYECKUN SKCIEPUMEHT
DddexTrBHO CaMOOTIPEIEIICHUIO; (MpeBparieHus OpraHUYeCKUX BEIIECTB MPH HArpEBaHWH, MOTYUYCHUE
B3aMMOJECICTBOBATL | - OBJAJCHHE HAaBBIKAMU  Y4eOHO-  HCCIIEJOBATENIbCKOM, | STHJICHA M M3yYEHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKIMH Ha
1 paboTaTh B MIPOEKTHOM U COITUATTLHOM JIESITeTThHOCTH; ITBJICTU/IBI, KpaxMall, YKCYCHYIO KHUCIIOTY; JCHATypalusi OelKOB MpH
KOJUIEKTUBE U OBiajieHne  YHMBEPCAILHBIMH  KOMMYHHMKATHBHBIMH | HATPEBAHUH, [IBETHBIE PEAKLIMH OEJIKOB; IPOBOANUTH PEAKIIUU HOHHOTO
NeiCTBUSIMU: oOMeHa, OMNpeneNsITh CpPeay BOJHBIX PACTBOPOB, KauyeCTBEHHBIC

KOMaHJIE;

0) COBMeCTHAs 1eSITeJIbHOCTD:

PCakiv Ha CyJ'IL(I)aT-, Kap60HaT- U XJIOpHUJ-aHWOHbI, Ha KaTHOH
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- IIOHMMAaTb u UCIIOJIB30BaTh IIPEUMYNIIECTBA
KOMaHTHOHM ¥ MHIIMBHUIYaJIbHOM paboTHI;

- NpPUHUMATb LETH COBMECTHOM JEATEIBHOCTH,
OpPraHM30BbIBATb W KOOPAVHUPOBATH JCHUCTBUS IO €€

JNOCTH)KEHHIO: COCTaBJIATh IUIAH JIEMCTBHM, paclpenensiTh
pOIM C Y4ETOM MHEHUH YYaCTHUKOB OOCYXKIaThb PE3YJbTaTbl
COBMECTHOM palOThI;

- KOOPJIMHHUPOBATh U BBIIOJIHSTH PadOTY B YCIOBUSX PEATIBHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS,

- OCYIIECTBJISITh IO3UTHBHOE CTPATErMuecKOe IIOBEJICHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE,
OBITh HHUITMATHBHBIM

Ogaanenne YHUBEPCAJIbHBIMHA
JAeHCTBUSIMU:

r) IPUHATHE ce0sl M APYTUX JIOJAeH:
- IpUHUMAaTh MOTHBBI M ApPryMEHTHl JApPYTuX JIOJIEH mpu
aHAJIM3€ PE3yJIbTATOB JIEATEIbHOCTY;

- MPU3HABATh CBOE MPABO U MPABO JIPYTHX JIOJCH Ha OIINOKY;

- pa3BUBaTh CHOCOOHOCTh MOHMMATh MUP C MO3ULMU IPYTrOro
YeJI0BEKA;

PEryJsiTUBHBIMHU

AMMOHHSL; pelIaTh SKCIIEPUMEHTAIbHBIE 33/1a41 TI0 TeMaM «MeTauibh)
u «Hemeraibl») B COOTBETCTBUM C TMpPAaBWIAMH  TEXHUKHU
0e30MacHOCTH TpU OOpallleHWH C BEIIECTBAMH M J1aOOpaTOpPHBIM
000pyI0BaHHEM; IPE/ICTABIIATh pe3yabTaThI XUMHUYECKOTO
JKCepuMeHTa B (opMe 3alluCH YpPaBHEHUIl COOTBETCTBYIOLIMX
peakiuii 1 GOpMYITHPOBATH BBIBOIBI HA OCHOBE ITHX PE3yJIhTaTOB

OK 07.
CopnelicTBOBaThH
COXpaHEHUIO
OKpY’KaIOLIEN Cpembl,
pecypcocOepexeHHtto,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUH KJIMMaTa,
TIPUHIIUTIBI
OEpEKITMBOTO
MIPOU3BOICTBA,

3¢ (deKTUBHO
JIECTBOBATH B
Ype3BhIYAHBIX
CUTYaIUsIX;

B o0s1acTH 3K010rH4€CKOro BOCIIMTAHMA:

- ¢(OpPMHUPOBAHHOCTh SKOJIOTHYECKOHN KYJIBTYpbI, TOHUMaHUE
BIIUSIHUS COLIMATIbHO-DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSTHUE
MPUPOJTHOW U COLMATIBbHOM Cpebl, OCO3HAHHE TIJI00ATbHOIO
XapakTepa 3K0JIOTHYECKUX MPpo0IIeM;

- IUIAHUPOBAHUE U OCYILECTBICHUE ICUCTBUM B OKPY KAIOLLEH
CpeAe Ha OCHOBE 3HAHUA LEICH YCTOMYMBOIO Pa3BUTHSA
YeJI0OBEUECTBA; AKTUBHOE HENPUATHE JCUCTBUM, MPUHOCSIIUX

BpEJl OKPYKAIOILEH Cperie;

- yMEHHE IIPOrHO3UPOBATH HeOJIaronpusiTHeIE
JKOJIOTUYECKHUE IIOCJIEACTBHS IIPEAIPUHUMAEMBIX
JNENUCTBUM, MPEAOTBPAILATh UX;

- pacimpeHue OIBITA  JEATENBHOCTH  DKOJIOTHMYECKOU
HaIlpaBJIECHHOCTH;

- OBJIaZICHUE HaBbIKAMU y4eOHO-UCCIIeI0BATENIBCKOM,

- chopMUpOBaTh TMPEACTABICHHS: O XWMHUYECKOW COCTaBIISIOLICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHUHU B IO3HAHUH
SIBJIGHUW TpUpOAbl, B (HOPMUPOBAHMM MBIIUIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIHMOHAIBHONH TPaMOTHOCTH, HEOOXOJUMOW ISt
pelieHus] TMPaKTUYECKUX 3a/laud  HKOJOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 37J0POBBIO M IIPUPOIHOM CpPEAE;

- yMeTb CcOOJOJaTh MpaBWila SKOJOTHYECKH 11E€JIeCO00pa3HOro
MOBEZICHUS B OBITY U TPYAOBOM NEATEIBHOCTH B IIEJAX COXPAHEHUS
CBOETO 3JI0pOBbsI M OKPYKAarOIIEH IPUPOAHOW Cpelbl; YYHUTHIBATH
OIIaCHOCTb BO3/ICHCTBHMSI HA JKUBBIE OpPraHU3MbI OMPENEIEHHBIX
BE€HICCTB, IIOHMMAasA CMBICII IIO0Ka3aTeiIsd HpeHeHBHOﬁ lIOHyCTI/IMOfI
KOHLIEHTPALUN




MPOEKTHOMN U COLIUATTBHOM IEATEIBHOCTH \

IIK 2.3.
OcymecTBIsATh
KOHTPOJIb 32
COOJIIOICHUEM
TpeOoBaHUI
TEXHOJIOTHYSCKOM
JTUCITUTUTUHBI TIPU
BBITIOJITHCHUH padoT
IO IKCIUTyaTaIluu
IMOIbEMHO-
TPAHCIIOPTHBIX,
CTPOUTEIBHBIX,
JOPOKHBIX MaITUH U
0o0opynoBaHUs.

- 000CHOBaHHBII BEIOOP TEXHOJIOTHUECKUX MPOIIECCOB MPOU3BOACTBA PEMOHTHO-ITYTEBBIX pabOT




B pesyiaprare OCBOGHHST TpOTrpaMMbl YU4eOHOTO TpeAMeTa pealu3yercss MporpaMma
BOCIIUTaHMsI, HallpaBJIeHHasl Ha (OPMHUPOBAHUE CIEAYIOIIUX JUYHOCTHBIX pe3yibTaTos (JIP):

JIP 2 IlposBistoniuii  akTUBHYIO  TIPaXIAHCKYIO  IO3ULHUIO,  JIEMOHCTPUPYIOLIMM
IIPUBEP)KEHHOCTh MPUHLUIIAM YECTHOCTH, HOPSJI0YHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTHBHBIM U
Y4acTBYIOUIMI B CTYJEHYECKOM U TEPPUTOPUAIBHOM CaMOYNPABIECHUH, B TOM YHCIIE HA YCIOBHSIX
JI00OpOBOJIbUECTBA, IMPOJYKTHBHO B3aMMOJAEHCTBYIOUIMM W  yYacTBYIOLIMM B  J€ATEIBHOCTH
OOIIECTBEHHBIX OPraHU3aII.

JIP 4 IlposiBnsonuii U JEMOHCTPUPYIOIIMN YBaXX€HME K JIIOASIM Tpyda, OCO3HAIOIIUN
LIEHHOCTh COOCTBEHHOTo Tpyna. Crpemsmuiics K (OPMHPOBAHUIO B CETEBOH cpene JUYHOCTHO U
poeCCHOHATIBHOIO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEa.

JIP 16 IIpuobperenne o0y4arOmMMUCS COLMAIBHO 3HAYMMBIX 3HAHUHM O MpaBHJaxX BEACHUS
HKOJIOTUYECKOro 00pa3a JKU3HU O HOPMAX U TPAAULUAX TPYAOBOH JESITEIbHOCTH YEJIOBEKa O HOpMax U
TPaIUIMSIX TIOBEACHUS YEIOBEKAa B MHOTOHALIMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 Tlosnyuenue oO0y4aromUMHUCS BO3MOXHOCTH CaMOPACKPBITHS M caMopeanu3anus
JIUYHOCTH.

JIP 30 OcymecTBisonMii MOUCK M HCHOJIb30BaHME HHEGOpMAIMM, HEOOXOAMMOM s
3¢ HEKTUBHOTO BBIMTOTHEHUS PA3IUYHBIX 33124, TPOPECCHOHATHLHOTO M IMYHOCTHOTO PAa3BHUTHSI.



2 CTPYKTYPA M COJAEP)KAHUE YYEBHOU JUCHUILINHBI

2.1 O0beM y4eOHOM TUCHHUIUIMHBI U BU/IbI Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIHHBI 72

B TOM YHCIIE:

OcHoOBHOE co/lep:KaHue 72

B TOM YHCIIE:

JIEKITNH, YPOKH 34

MPAKTHYECKHUE 3aHATUS 28

J1ab0paTOPHBIE 3aHATHS 10

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE

B T.4..

MIPAKTUYCCKHC 3aHITHS 8
nabopaTOPHBIC 3aHATHUS 10

IIpomexyrounas arrectanus B popme nuddepennnponannoro 3adera (11 cemecrp)




2.2 TemaTu4yecKuii MJ1aH U coJepkanue yuedoHoi aucuuminnsl OY /.12 XUMUS

1 2 3 4
DopmupyemMble
KOMIETCHINH
HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4eOHOT0 MaTepHuaJia, MIpaKTUYecKue U JadopaTopHble 3aHATHS, O0bem (OK),IIK u
caMoCTosITeIbHAsA padoTa 00y4yaommxcst 4yacos JIMYHOCTHBIE
pe3yJbTaThI
(JIP)
Pa3nen 1. TeopeTnueckue 0CHOBBI 8
XUMHUH
Tema 1.1 CtpoeHue aTOMOB. Conep:xanue yueOHOro MaTepuasia
[Teprnonnueckuii 3aKOH 1 TabJIMIIA Oznakomienue oOywaromuxcsi ¢ ¢GopMaMu TEKyHmled U MPOMEKYTOUHOH
JI.1. Menaeneesa aTTECTalluy, OCHOBHOW U JONOJHUTEIbHOU JUTEPATypOl MO KypCy NUCLUMILIUHBI U
MIPOBEJICHUE UHCTPYKTAXKA 110 TEXHUKE 0€30I1aCHOCTH.
OcHOBHbIE TIOHITHS M 3aKOHBI HEOpraHuveckon u oobmedt xumun. [lepuonuyeckas
cucteMa xumudeckux aementoB /.. Mengeneea. Ctpoenue atoma. CoBpeMeHHas
MOJeNb CTpoeHHus aroma. CHMBOJIMYECKMH SI3bIK XMMUHM. XHUMWYECKUH 3JIEMEHT.
DnexTpoHHas KoHpHUrypaius atoMa. Knaccudukammss XaMU4eCKHX 3JIEMEHTOB (S-, p- OK 01 OK 02
, O-amemenThl). BajeHTHbIC dNIEKTPOHBL BaJeHTHOCTh. DJEKTpPOHHAs MPUPOIA 2 P 16.23.30
XMMHUYECKOM  CBSA3U.  OJIEKTPOOTPULIATENBHOCTb.  BHIBI  XMMHYECKOM  CBSI3U T
(xoBasIeHTHasI, HOHHAS, METATMYECKAsl, BOJIOPOIHAS) U CTIOCOOBI € 00pa30oBaHusl.
[Tepronmueckas cucrema xumuueckux neMeHToB /.M. Menneneesa. @U3HUECKHIA CMBICIT
[lepriomueckoro 3akoHa JI.M. MenneneeBa. 3akOHOMEPHOCTH HM3MEHEHUS! CBOMCTB
XUMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UIMH IPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUU
C TIOJIOKEHUEM XUMHUECKOro 3ieMeHTa B [leproanyeckoii cucteme. MupoBO33peHUECKOE
u HayyHoe 3HayeHue Ilepuommueckoro 3axkona (M. Menneneesa. Ilpornossr JI.H.
MemnneneeBa. OTKPBITHE HOBBIX XUMHUYECKUX JIEMEHTOB
IIpakTH4eckoe 3aHATHE Nel | IIpakTnueckoe 3ansaTue Nel PemieHune nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
OcCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI | 3a1a4 10 TeMe: «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI M PACUYETHI 110 YPABHEHUAM
¥ pacyeThl 10  YPAaBHEHUSAM | XUMUYECKHMX PEaKIIUi» OK 01 OK 02
XUMUYECKUX PEaKLUN IIpoduibHbie U MPO(PECCHOHATBLHO 3HAYUMBIE JJIEMEHTbI COACPKAHUA: 2 JIP
2,4,16,23,30

XUMHUUYECKHUE SIBJIEHUSI B OCHOBE TEXHOJOTUUECKUX ONEPALMI HAa MPETPUATUAX
KEJIE3HOJOPOKHOTO TPAaHCIIOPTa (HAIUIaBKa MPU PEMOHTHBIX paboTax, HaHECEHHE




JAKOKPACOYHBIX ITOKPBITUIN).

IIpakTHyeckoe 3ansaTHe Ne2
CocTaBiICHHE 3JIEKTPOHHO-
rpadudeckux GpopMy.J1 3J1eMEHTOB

IIpakTnueckoe 3ansaTHe Ne2 PenieHue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aga4 1o Teme: CocTaBieHHe 3JEKTPOHHO-TpahuIecKux GOpMyIl SJIEMEHTOB.
IIpoduibHbie U NPO(PECCHOHATBLHO 3HAYMMBIE JJIEMEHThI COJePKAHUA.

OK 01 OK 02
OCHOBHBIE XUMUYECKHE 3aKOHbI, TCOPHH U YUEHUS CIIOCOOCTBYIOT 00JIee ITOJIHOMY 2 TP 4.16.23.30
Y OCO3HAHHOMY IIOHMMAHUIO0 XUMHUYECKHUX TPOLIECCOB sl JOPMHUPOBAHUS TR
Hay4YHOT'O MUPOBO33PEHMSI; KAK OCHOBBI JIJIsl KOJINYECTBEHHBIX PACUETOB U PEILICHUS
MHOTHE PACYETHBIE 337ja4l IPAKTUUYECKOTI0 U TEXHOJOTMYECKOT0 3HAUYEHUSI.
IIpakTnyeckoe 3ansitue Ne3 IIpakTHyeckoe 3ansitue Ne3 PenieHue npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN MO
XapakTeprucTuKa XUMUYECKUX TeMe: XapaKTepUCTUKA XMMUYECKUX 3JIEMEHTOB 10 NOJIOKEHUIO B Ilepronnueckoin
3JIEMEHTOB T10 II0JIOKEHHUIO B cucreMe xummuueckux aemeHTos [I.11. Menneneesar.
[Iepnoanueckoii cucreme IIpoduibHbie U NPO(PecCHOHATLHO 3HAYMMBIE JJIEMEHTBI COJEePKAHUA. OK 01 OK 02
XUMHUYECKHX d1eMeHToB /.M. OCHOBHbBIE XUMUYECKHE 3aKOHbI, TCOPHH U YUEHUS CIIOCOOCTBYIOT 00JIee MOJIHOMY 2 TP 4.16.23.30
Meneneena ¥ OCO3HAHHOMY IMTOHMMAHHUIO0 XUMHUYECKHX MPOIECCOB sl POPMUPOBAHUS PnTTT
Hay4YHOT'O MUPOBO33PEHMSI; 3HAHUE OCHOBHBIX XapAKTEPUCTUK U TIOBEIEHUS
MaTepuasa B pa3HbIX YCIOBUSX, Ul ONPEAEICHNs ONTUMAJIbHBIX YCIOBUN
9KCIITyaTalliy CPEACTB TEXHUUECKOIO OCHAILLEHMUS.
Pa3nen 2. XuMun4yeckue peakuuu 10
Tema 2.1. Tuns! XuMu4yeckux Coaepixanue yueOHOro MaTepuaJa
peakuuii. Kunetnueckne u Knaccuukanus XMMUYECKHX peaklUii B HEOPraHNYEeCKOM 1 OPraHu4ecKol XUMUH.
TEPMOXUMHUYECKHE 3aKOHOMEPHOCTH | OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CocTaBieHHME U YpaBHHBaHHE
IIPOTEKAaHUsI XMMUUECKUX PEaKLIUM. OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMi METOJIOM JJIEKTPOHHOIro OajaHca.
DNeKTpon3 PacTBOPOB W paciuiaBoB. CKOPOCTh peaklud, €€ 3aBHCHUMOCTh OT 5 OK 01 OK 02
pa3nuuHbIX (hakropoB. Karanus. O6patuMocTs peakuuii. XUMHYECKOEe paBHOBECHE JIP 4,16,23,30
1 crocoObl ero cmemenus. Knaccupukanns XMMHUYECKUX peakuii: 0 TEII0BOMY
s dexTy (IK30TepMUYECKHE, SHIOTEPMUYECKHE), IO 00paTUMOCTH (0OpaTUMbIE U
HeoOpaTHMBbIe).
IIpakTH4eckoe 3ausitue  Ned | [IpakTtudeckoe 3ansitne Ned PenieHune NpakTHMKO-OPUEHTHMPOBAHHBIX PAacUETHBIX 2 OK 01 OK 02
CkopocTh XMMHMYECKMX peakuui. | 3a1ad 1o teme: "CKOpOCTh XUMHUYECKUX peakiyil. XMMHUYECKOe paBHOBECHE" 1K 2.3
XHUMHUYECKOE PAaBHOBECHE IIpopunibubie W NPoPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEPKAHMSA. JIP 4.1 6"23"3 0

BydepHble pacTBOpbl B TEXHOJOTMUECKHUX Mpoleccax (MpU 3JIEKTPOXUMHUUYECKOM
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HAaHCCCHHUH 3allTUTHBIX HOKpBITHfI, B IIPON3BOJICTBEC Kpacheneﬁ)

Tema 2.2 DnexTponuruyeckas
JMCCOLIMALUS U HOHHBIH 0OMEH

Coaep:xanue yueOHOro MaTepuaa

Teopus anexTponuTHUECKON Aucconnanuu. MIoHbl. DIeKTPOINThI, HEAIEKTPOIUTHI.
Peakuun wnonHoro oOmena. CocraBieHMe peakLUd HMOHHOIO OOMEHa IyTeM
COCTaBJIEHUS] MX TMOJHBIX M COKpAIIEHHBIX MOHHBIX YypaBHeHuH. KuciaorHo-
OCHOBHBIE peaKIMM. 3aJaHUs Ha COCTABJICHHME MOHHBIX peakiuid. ['maponus comei.
3HayeHue THJIpoNIKM3a B OMOJNIOrMYECKMX OOMEHHBIX mpoueccax. Ilpumenenue
TU/IPOJIN3a B IPOMBIIIJIEHHOCTH.

[IpakTHyeckoe UCII0Ib30BaHNE PEAKLUii HOHHOTO OOMEHa U THAPOJIH3a B Ha
PEIIPUATHIX JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.

OK 01 OK 02
JIP 4,16,23,30

JlabopaTopnoe padora Nel
Peakiuu nonHoro oomeHa.
I'maponus conent

JladopaTopHoe 3ansitue (padora) Nel "Peakuuu nonsoro oomena. ['maponus
coseit"

UccnenoBanue cpeabl pacTBOPOB CoJiel, OOpa30BaHHBIX CHJIBHBIMU M CIaOBIMU
MPOTOJIUTAMH, U UX pEaKIUi ¢ pacTBOpaMH MIENIOYM, M KapOoHaTa HATpus.
CocraBieHue peakiuil ruapoIin3a coJen.

IIpodpunbHbie M NpodecCHOHATBHO 3HAYMMBbIE JJIEMEHThI COJEeP:KaHMS.
[IpumeHeHne Ha 3KEJIE3HOIOPOKHOM TPAHCIOPTE PEAKIMM MOHHOIO OOMEHa s
yMSITYEHUST BOJABI (CHIDKEHHE KOHIEHTPAllMd HMOHOB Ca® u Mg2+). I'mpponus Ha
MPENNPUATHIX KEJIE3HOJOPOKHOT0 TPaHCIOPTA.

OK 01 OK 04
JIP 4,16,23,30

IIpakTH4eckoe 3ansitue  Neb
OKHCITUTEITEHO-BOCCTAaHOBHUTEIHLHBIC
peaxiuu

IIpakTnyeckoe 3ansitue NeS PemieHue SKCIEpUMEHTAIBHBIX 3a7ad [0 TEME:
"OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakuuu"

IMpopuiabubie ¥ nNpodgecCHOHAIBHO 3HAYUMbIC JJIEMEHTHI COJEPKAHUA.
3HaueHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuid B TPUPOAE U Ha
MPEANPUATHIX KEIE3HOAOPOKHOU oTpaciy. OKUCIUTENBHO — BOCCTAHOBUTEIIbHBIE
MPOLIECChl KAaK OCHOBAa IPOIIECCOB KOPPO3UM METAIOB, pPabOThl XUMHUYECKHX
HMCTOYHMKOB TOKA U aKKYMYJISITOPOB U T.JI.

OK 01 OK 04
JIP 4,16,23,30

Paszgea 3. CTpoenne u CBOiiCTBAa HEO

raHn4eCKHux Beuiecrn

14

Tema 3.1 Knaccuduxkarus,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIIESCTB

Conep:xanue yueOHOro MaTepuasa

[Ipenmer Heopranmyeckol XuMHH. B3anMOCBA3b HEOPraHMYECKUX BEIIECTB.
Knaccudukanus HeopraHudeckux BemiecTB. [IpocThie W CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHUIIBI, KUCIOTHI, COJIH).
Homenkiarypa v HazBaHuME HEOPraHMYECKHUX BELIECTB UCXOJSA U3 MX XUMHUYECKOU
(hOopMyITBI UM COCTABIICHUE XUMHUYECKON (POPMYIIBI MCXO/Is U3 HA3BaHUS BEIIECTBA
10 MEXIYHAapOJHOW WM TPUBHAIBHOM HOMEHKJIAaType. MEeKMOIEKyIIsIpHbIe

OK 01 OK 02
JIP 4,16,23,30
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B3aumogeicTeusa. Kpucrautoruaparsl.  ArperatHble  COCTOSHMs — BEILECTBA.
Kpucrannmuueckue u amopduble BemiecTBa. THIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJEKYJsIpHasi, MOHHAsA, MeTaIn4eckas). 3aBUCHUMOCTb (DU3MUYECKHX
CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKOH pemeTku. [IpuuuHbl MHOTrOOOpa3us
BemecTB. COBpeMEHHBIE NPEICTABICHHUA O CTPOCHUU TBEPIBIX, JKUIKUX U
ra3o00pa3HbIX BemecTB. JKUaK1e KpUCTalIbl.

IIpakTnueckoe 3aHsITHE Ne6
Knaccudukanms u HOMEHKIATypa
HEOPraHUYECKUX COCAMHEHUN

IIpakTuyeckoe 3ansitue Ne6 PelieHne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3amad o reme: Kiaccudukamnusi 1 HOMEHKIIATypa HEOPTAaHUYECKUX COSAMHCHUN
IpoduibHbIe U PO(PECCHOHATBLHO 3HAYMMbIE 3JIeMEHThI COAEePKAHMS.

W cTOYHUK MEHBI B IEHHBIX OTHETYIIMTENSAX — B3aUMOAEUCTBUE KUCIOTHOTO U OKT?Ii S ? 02
LIEJIOYHOTO pacTBopa. Mcrnonab3oBaHue KayCTUYECKOW COJIbl, KAJIbLIUHUPOBAHHOU P 4.16 23 30
COJIbl, CHJIMKATa HAaTPHsl, MeTacuiInKara Hatpus, ¢pocdarsl (TpuHarpuiipocdar u T
Tpunoaudochat HaTpUs) 151 OUUCTKU MTOBEPXHOCTEH U MPHU UX MOATOTOBKE MO
3aIUTHBIE TOKPITHS

Tema 3.2 OU3NKO-XMMUYECKHUE Conep:xanue yueOHOro MaTepuaJia

CBOMCTBA HEOpPraHW4YeCKuX BemecTB. | Metaypl. OO0mue ¢Gu3nueckue M XHMMHUYECKHE CBOMCTBa MeTaioB. CrocoObl OK 01 OK 02

Mertaiisl. IIOJIy4€HUs. 3HAYEHUE METAJUIOB U HEMETAJJIOB B IPUPOJE U KU3HEACITEIbHOCTU TIP 4.16.23 30
YeJoBeKa U opranu3MoB. Koppos3usi MeTaiioB: BUIIBI KOPPO3HUH, CIIOCOOBI 3aIUTHI R
METAJJIOB OT KOPPO3UHU

IIpakTH4eckoe 3ausitue  Ne7 | [IpakTudeckoe 3ansaTue Ne7 PemieHue sKkcnepuMeHTaIbHBIX 3ajad Mo Teme: "

CBolicTBa METAIIIIOB CaoiicTBa MeTa/uioB "
IIpopunbHbie M NMpoecCHOHAIBLHO 3HAYMMBbIe JJIeMEHThbI coaepkaHus. [l OK 01 OK 02
JUHUHA CBA3M U YCTPOMCTB CBSI3M, OOCIYXHBaHMM W PEMOHTE TPAHCIOPTHOTO K 2.3
PaZAMOAIIEKTPOHHOTO 00O0pYJOBaHUSI HEOOXOIUMBI CTajeallOMUHEBBIE IPOBOJA. TP 4.16 23 30
MenHblil ¥ TaTyHHBIN IPOKAT UCIIOJIB3YETCS IIPU U3TOTOBJIEHUU U PEMOHTE JeTallel T
pa3IMYHOM amnmaparypbl KeJIe3HOJAOPOKHOW cBs3H. llpuMeHeHue cIuiaBoB s
M3TOTOBJICHHSI KOTJIOB 7KeJIe3HOAOPOKHBIX IIUCTEPH, BATOHOB, JK/J] TOJIOTHA U T/,

Tema 3.2.1 Hemerainsl. Conepxanue yueOHOIro MaTepuaJia
Hemerannsl. Tlonoxenne B IICXD J[.M. MenneneeBa, 0COOEHHOCTH CTPOCHHS.
OO6mue Qusnyeckue U XMMHYECKHE CBOWCTBA HEMETaUIOB. THUNUYHBIE CBOMCTBA OK 01 OK 02
HemetaioB IV- VII rpynn. Knaccupukanuss u HOMEHKIATypa COEIMHEHHH TIP 4.16.23.30

,10,29,

HeMeTauioB. KpyroBopoThl OHOTE€HHBIX JJIEMEHTOB B MpUpPOJe. XUMHYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHX BEIIECTB (OKCUAOB, THAPOKCHUIOB,
KHUCJIOT, COJIEH M Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB,
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BOJOPOAHBIX COGHHHGHHﬁ, BBICIIIUX OKCHUIOB U THAPOKCUJIOB.

JlaboparopHnasi pabora No2
CBolicTBa HEMETAIIJIOB

JlaGopaTopHas padora Ne2 CBolicTBa HEMETAILJIOB
UccnenoBanne puanyecknx 1 XMMUYECKUX CBOMCTB HEMETAUIOB. Perienue
SKCIEPUMEHTAIIbHBIX 3a/a4 10 CBOMCTBAM XMMHUYECKUM CBOWCTBAM HEMETAIIIOB, O

. OK 01 OK 02
pacro3HaBaHMIO U MOJIYYEHUIO COEAMHEHUI HEMETaIIOB. OK 04
IIpo¢gunbHbie M NpoeccHOHAIBLHO 3HAYNMBIE J1eMeHThI coaepxkanus. CeyeH 2 K 2.3
— OCHOBA JIJIs1 U3TOTOBJICHUS BBIIpsIMUTEINEH U poTodieMeHToB. Vcnonb3oBaHue P 4.16 23 30
yIJIepoJia B KAYECTBE MPOBOIHUKA, YTJIEPOAHOE BOJIOKHO JUISl CO3/IaHMS JIETKUX U T
9KOHOMHYECKH 3(PPEKTUBHBIX 3JIEMEHTOB KOHCTPYKLIUH JKEIE3HOA0POKHOTO
TPaHCIIOPTa U3 KOMIIO3UI[MOHHBIX MaTEpUaJIOB.
Tema 3.3 nenTudukamnus Conep:xanue yueOHOro MaTepuaJia
HEOPraHUYECKUX COEAMHEHUN. XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUMUECKUX BEIIECTB (OKCHJIOB,
THJIPOKCUOB, KUCIIOT, cosel 1 1p.). ['eHeTndeckas cBsi3b HEOPraHMYECKUX
coeIMHEHMN . 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB IIPOCTHIX BEILIECTB, OK 01 OK 02
BOJIOPOJIHBIX COEIMHEHUH, BBICIINX OKCUA0B M TMIPOKCUAOB. MnenTudukanus 2 OK 07
HEOPraHUYECKHUX BEIIECTB C UCIIOIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB, JIP 4,16,23,30
XapaKTepHBIX KaueCTBEHHBIX peakuuil. [IpoBeaeHne MUHU-KOH(DEpEHLIMU Ha TEMY:
«XUMHUS — IpYT UK Bpar?»
Hmoz I cemecmpa: MakcumanbHast yueOHasi Harpy3ka (BCero) 32
OOGsi3arenpHast ayUTOpHas yueOHast Harpy3ka (Bcero) 32
MIpaKTUIECKUE 3aHATUS 14
nabopaTopHble 3aHATHS (PaOOTHI) 4
Pa3nes 4. CTpoeHue u CBOIiCTBA OPraHNYeCKMX COeIMHEeHU I 36
Tema 4.1 Knaccudukarus, Coaep:xanue y4eOHOro MaTepuaa
CTPOCHHE U HOMEHKJIATypa O3HakomyieHne oOywaroumxcs ¢ (GopmamMu Tekymed U IPOMEXYTOUHOM
OpPraHMYECKUX BEILECTB aTTecTallii, OCHOBHOW U JOIOJIHUTENBHOMN JINTEPATYPOH MO KypCy AUCLHUILIMHBI U
MPOBEICHUE MHCTPYKTAXKa M0 TEXHUKE 0€30aCHOCTH. OK 01 OK 02
[lonatue o0 OpraHM4ecKHUX BEIIECTBAaX, MX IMPUMEHEHHE Ha KeNe3HOW maopore. 2 TP 4.16.23.30
10,25,

[losiBieHMe W pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. [Ipemmer opraHmdeckoi
XUMHUU. MecTo U 3HA4eHHE OPraHMYECKOW XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XVMMHYECKOE CTPOCHHME KaK MOPANOK COCAWHEHHS aTOMOB MOJIEKYJIE COTJIACHO MX
BAJICHTHOCTU. [IprMeHEHHE OpraHMYecKuX BELIECTB Ha JKEIE3HOW JOopore.
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[TonoxkeHHUss TEOpUM XUMHYECKOrO CTPOEHUS OpraHMYecKux coennHeHuit A.M.
ByrnepoBa. YriepoaHsiii CKeleT OpPraHM4YecKOW MOJEKYJbl 3aBUCUMOCTb CBOMCTB
BEIIECTB OT XMMHUYECKOIO CTpPOeHUs MoJieKyid. M3omepust u umzomepsl. llonsTue o
¢bynkimonansHOM rpynme. Pagukan.  [lpuHnumnel kmaccudukammy OpraHHYecKuX
coeMHEeHUN. MexayHapoaHass HOMEHKJIATypa W [PUHLUMIOBI  HOMEHKJIATyphl
OpPraHMYECKUX COETMHEHUIN

Tema 4.2 CBoiicTBa OpraHuYECKUX
coenuHeHuil. llpenenpHeie
YIJIEBOIOPOABI

Conep:xanue y4yeOHOro MaTepuaa

OU3HKO-XMMHUUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHHUM OTIEIBHBIX KIIACCOB
(ocobeHHOCTH KiIaccU(UKALMK U HOMEHKJIATYPbl BHYTPHU KJIAcca; TOMOJOTMYECKUI
psn u obmas Gopmyna; u3oMepust; PU3MUECKUE CBOMCTBA; XMMHUYECKHE CBOMCTBA;
criocoObl nonmydyenus): IlpenenbHble yriieBomopoabl (alKaHbl M LMKIOATIKAHbI).
OcobeHHocTy KiIaccuuKay 1 HOMEHKIIATYphl, U30MepHsl, (pu3ndecKre CBOMCTRa,
XMMHUYECKHE CBOWCTBAa, CHOCOOBI MOJy4deHHs. [opeHue MeTaHa Kak OIMH U3
OCHOBHBIX MCTOYHHKOB TEIJIa B MPOMBIIUICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX
YTJIEBOAOPOIOB, HAX0X/IEHHE B IPUPOJIE U IPUMEHEHUE AJIKAHOB.

OK 01 OK 02
JIP 4,16,23,30

Tema 4.2.1 Henpenenbubie u
apOMaTUYECKUE YIJIEBOIOPO/IbI

Conep:xanue yueOHOro MaTepuasa

HenpenenbHble (akeHbI, allKUHBI U alikaaueHbl). OcoO0eHHOCTH Ki1accu(UKaluu 1
HOMEHKJIATYPHI, H30MepHsi, GU3HUECKHE CBOMCTBA, XUMUIECKHE CBOWCTBA, CIIOCOOBI
nonydeHus. [lomumepusanust dSTUIeHAa Kak OCHOBHOE HAIPaBJICHHE  €rO
ucrnosib3oBanus. ApeHsl. CoctaB, CTpoeHHUE, MOyueHHue. ['opeHne areTuiieHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU [UIsl CBapKH M PE3KH METaJUIoB.
[IpakTHdeckoe TPUMEHEHUE AaTKeHOB H AJKQJHCHOB B JKEJIC3HOIOPOKHOM
XO035IIMCTBE

OK 01 OK 02
JIP 4,16,23,30

IIpakTH4eckoe 3aHATHEe  Ne§
O3HakomieHMEe € KOJUIeKIMen
00pa3roB HEPTH U TPOIYyKTaMU €&
nepepadoTKH.

IIpakTnueckoe 3ansaTne Ne8 O3HakoMIIeHHE ¢ KOJUIEKIMEW 00pa3lioB HEPTH U
POAYKTaMH €€ mepepaboTKu.

Ipoduabubie U MpodeccHoHATHEHO 3HAYMMBbIE )JIeMEHTBI COiePKAHUS
HedTp — 3TO 0CHOBHOE CHIPHE TSI MPOU3BOACTBA PA3IMIHOTO BUAA TOTUINB
(kapOropaTopHOE, TU3ETHLHOE, TOMTOYHOE) 1 Maces Ha k1. JKUIKHE YTIIeBOIOPOIbI
(OeH3uHBI, KEPOCHUHBI, COJISPOBBIE MACa, Ma3yT) - B KAYeCTBE T'OPIOYETO B
JIBUTATEISIX BHYTPEHHETO CTOPAHMSI ITOIBHKHOTO COCTABa )KEJIE3HOJOPOKHOTO
Tpancnopta. TBepable yriaeBoaopoas! (mapaduHbl) — KOMIIOHEHTHI XKHUJIKUX CMa30K,
WCIIOJB3YEMBIX JUISl CMa3KU IIPH PEMOHTE JETaNIeH Pa3IudHON armapaTypbl
KeNe3HOJOpOKHOH cBsi3u. Hanbonbliee mpuMeHeHHe U3 CMa304YHbIX Maced,
WCTIOJIh3YEMBIX Ha JKeJIe3HOJJOPOKHOM TPAHCIIOPTE, OIYIHITH HCUOKUE MACAA U

OK 01 OK 02
IIK 2.3.
JIP 4,16,23,30
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naacmudeckue Cma3Ku.

IIpakTyeckoe  3anaTHe  Ne9
Homenknarypa OpraHUYECKHUX
COEIMHEHUH OTAENBHBIX KJIacCOB

IIpakTuuyeckoe 3anaTHe Ne9 Pemenue npakTHKO-OPUEHTHPOBAHHBIX 33/JaHUH 1O
Teme: HoMeHKIIaTypa OpraHu4ecKuX COEAMHEHNIN OTIENIBHBIX KJIACCOB
IIpodunibHbie U NPO(PECCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJePKAHUA.

OK 01 OK 02

XKunkue yrieBonopoibl (0E€H3UHBI, KEPOCHHBI, COJIIPOBBIE Maciia, Ma3yT) - B K 2.3
KauecTBE F'OPIOYETO B ABUTATEISX BHYTPEHHETO CTOPAHHUS MTOIBH)KHOTO COCTaBa TP 4.16.23.30
KEJIC3HOJOPOKHOI0 TpaHcnopTa. TBep/ible yriieBo10po bl (TapapuHbl) — T
KOMITOHEHTBHI )KUJKUX CMa30K, UCIIOJIb3YEMBIX AJI1 CMa3KU IIPU PEMOHTE JleTallel
pa3NUYHOM anmnapaTrypsl )KeJIe3HOAOPOKHOM CBS3H.

I[pakTuyeckoe 3ansaTue  Nel( | [IpakTnueckoe 3ansaThe NelQ PemieHue sKkcCrepUMEHTANBHBIX 337ad [0 TEME:

[Tony4yenue stuieHa u uzydenue ero | "I[losyuenue sTuieHa v u3yyeHue ero cBoicTa"

CBOICTB IIpopunbHble M NpPodeccHOHATBLHO 3HAYMMble 3JI€eMEHTbl CO/AepP KAHUS. OK 1 OK 2
[IpuMeHeHHs TOJMMEPOB Ha MPEANPHUATHAX KEIE3HOAOPOXKHOTO TPAHCHOPTA JJis K 2.3
anekTpousosAuny, I[IpoaykTel mNoguMepuU3alMM OKCUJA OSTUIEHA — SIOKCHJ P 4.16 23 30
(KOMITOHEHT SMOKCUAHON CMOJBl) NPUMEHSEeTC Ul 3aJIMBKM TpaHC()OpMaTOpOB, T
KOHTYpPHBIX KaTylleK W JApoccesied, KOTOpble O00ECleunBalT YCTONYMBOCTH
annaparypsl K yjaapam M 3JIeKTPOU30JILUU

Tema 4.2.2 CiupTsl U (HEHOIBI. Coaepixanue yueOHOro MaTepuaJa
OcobeHHocTH KiIaccu(UKai 1 HOMEHKJIATyphl, H30MepHsl, (hru3nyeckre CBOMCTRa, OK 01 OK 02
XUMUYECKUE CBOMCTBA, CMNOCOOBI TMojydeHus. l[IpakTudeckoe MPUMEHEHUE JIP 4,16,23,30
STUJICHIJIMKOJISL, TiuiepuHa. [lpumenenne gpopmanbaeruia, aneTaabaeruia.

Tema 4.2.3 Anbaerust Coaepixanue yueOHOro MaTepuaJa
[Tonsarue 06 anpaerngax. AnpAeruanas rpynna kak GyHKIHOHaNbHas1. XUMUYECKHUE OK 01 OK 02
CBOMCTBa, TMOJyYeHUE albIETUIOB, IPUMEHEHHE (OpMaJIbJIernjia Ha OCHOBE €ro JIP 4,16,23,30
CBONCTB.

IpakTnuyeckoe 3ausitue Nell IMpakTuyeckoe 3anaTue Nell Pemenne skciepuMeHTAIBHBIX 33124 110 TEME:

CBoiicTBa CHUPTOB U AJBJETHIOB "CBoiicTBa CIUPTOB U alIbJETUIOB "
IIpodpunibHble W NPOPEecCHOHAIBLHO 3HAYMMBIE 3JIEMEHTHI COAEP/KAHMS.
OpnHOaTOMHBIE CIIMPTHI — KaK OCHOBA JIAKOKPACOYHBIX MaTEpHUAJIOB, HAXOIAIIMX OK 01 OK 02
CBOE€ TPUMEHEHHE B IKEJIE3HOJAOPOKHOM XO35AHCTBE (Kpacka ajsi MOKPBITUS [IK 2.3.
YCTPOMCTB M JCTAJIEW pPA3IM4YHOM amnmaparypbl >KEIE3HOLOPOXKHOW  CBA3M; JIP 4,16,23,30

macTU(UKATOpPhl, MPUMEHSEMbIE B CBETO-, TEPMO-, MOPO30-, BIATOCTOMKHUX
JETANAX PA3IMYHON anmaparypsl )KeIe3HOJOPOKHOM CBA3M. U T.A.). [IpakTudeckoe
3HAUYEHHE apOMATHYECKUX CHHPTOB M HMX MPOU3BOAHBIX B JKEIE3HOJIOPOKHOM
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X03sicTBE. AHMIMHO-(QOPMaNbIErUHblE — KOMIIOHEHT 3JIEKTPOU3O0JIALMOHHBIX
JaKOB, HEOOXOJMMBIX B 3JIEKTPOTEXHUYECKOH ammaparype. MypaBbUHBINA allbJeTH
KaK KOMIIOHEHT O0aKeJIMTOBOIO JIaKa, SBJISIOIINUMCS aHTUKOPPO3HOHHBIM IMOKPBITHEM
JUIsL YCTPOMCTB M JeTajedl pa3Iu4yHOW amnmaparypsl >KEJIE3HOIOPOKHOM CBS3H.
TekcTomuT Kak OCHOBa MJI H3TOTOBIEHHUS DIIEKTPOM30JATOpPOB. lIpnMeHenue
alICTOHA B YKEJIE3HONOPOKHOM XO35MCTBE.

Tema 4.2.4 KapO0oHOBBIC KHCIIOTHI

Conep:xanue y4yeOHOro MaTepuaa
Kap6onoseie kuciotsl. [TonsTHe 0 KapOOHOBBIX KHcI0Tax. KapOokcunpHast rpymmna

KaKk (QyHKIIMOHAIbHAs. [OMOJIOTMYECKHI P  MPeaeibHBIX  OJHOOCHOBHBIX OK 01 OK 02
KapOOHOBBIX KHCJIOT. XMUMHYECKHE CBOWCTBA YKCYCHOW KHCIJIOTHI: OOIIHME CBOMCTBA JIP 4,16,23,30
C MMHEPAJIbHBIMHU KUCIIOTaMU U peakius srepudpukanun. [Ipumenenne kapoOoHOBBIX
KHMCJIOT HA OCHOBE CBOWCTB.
Tema 4.2.5 Crnoxubie 3pupsl 1 Conep:xanue yueOHOro Marepuasia
KUPbI Oc¢upsr u xupel. [lomydeHuwe CcHOXKHBIX 3(UPOB peakmuerd STepuPUKAIIH.
CrnoxHble 3¢upbl B Npupoje, UX 3HadeHue. [IpuMeHeHHe CIIOKHBIX 3(UpPOB Ha
OCHOBE CBOWCTB. OK 01 OK 02
Kupber kak cioxnbeie 3¢upbl. Knaccudukarus >XUpoB. XHMHYECKHE CBOHCTBA JIP 4,16,23,30
KHUPOB: TUAPOJIN3 U TUIPUPOBAHUE KUIKUX KUPOB. [IprMeHeHue K1upoB Ha OCHOBE
CBOMCTB. MbLia.
Osznakomienue: Kostekius 3hupHbIX Maces.
IIpakTyeckoe 3ansaTHe Nel2 IIpakTnueckoe 3ansitne Nel2 Perenue skcriepuMeHTAIbHBIX 3a/1a4 MO TEME:
N3yuenne cBoiicTB KapOOHOBBIX " KapOoHOBBIE KUCIOTHI U UX MPOU3BOAHBIE " OK 01 OK 02
KHCJIOT U MX ITPOU3BOJHBIX IIpo¢gunbHbie 1 NPodecCHOHAIBLHO 3HAYNMBbIE 3JIEMEHTBI COACPKAHUS. IIK 2.3.
[IpumeHneHne maBeneBor KUCIOTHI 111 OYMCTKH METAJUIOB OT PYKaBUMHBI M HAKHIIH. JIP 4,16,23,30
U AETajeil pa3Iu4yHON annaparypsl )KeJI€3HOAOPOKHON CBA3H
Tema 4.2.6 AzoTconepxariue Coaepixanue yueOHOro MaTepuaJa OK 01 OK 02
COEIMHEHUS OcobeHHOCTH KiTacCu(pUKAIMY 1 HOMEHKJIATYPBl, U30Mepusi, PU3NUECKUE CBOICTRA, TP 4.16.23.30
XUMHUYECKHUE CBOMCTBA, CITOCOOBI TTOJTYUICHHS. T
JlabopaTopnoe 3ansitue (padorta) | JlaboparopHoe 3ansaTue (padora) Ne3 "Xumuueckue cBolicTBa aHWINHA. [[BeTHbIE
Ne3 XuMuyeckue CBOMCTBA aHWJIMHA. | peakUny Ha Oenku'. OK 01 OK 02
L[BeTHBIE peakiy Ha OENKH. IIpopunibubie W NPOPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEPKAHMSA. OK 04
AMUHBI 00aBISIOT B COCTaB KpacuTeslel U UHTMOUTOPOB KOPPO3UH, TPUMEHSIEMBIX [IK 2.3.
Ha OOBEKTaxX JKEJIE3HOJOPOKHOTO TpaHCcHopTa. TpeTHuyHble aMUHBI SBISIOTCS JIP 4,16,23,30

KaTaJiM3aTopaMu OTBCPKACHUA B IMOJIHYPCTAHOBBIX JIaKaX, HWCIOJBLB3YCEMBIX JIA
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OTHENKU PAJUODJIEKTPOHHOM ammapaTypsl, JeTajledl IOJBHKHOTO COCTaBa.
AHWIMHO-(OpPMANIBICTHAHBIE CMOJIBI, TPOAYKT TIOJMKOHACHCAIUM AaHWIMHA H
¢dopmanpaeruia B NPUCYTCTBUM  COJSIHOM  KUCIIOTBI,  HMCIOJIB3YHOT — JJIs
IIPUTOTOBIICHUS AIIEKTPOU3OJIALIMOHHBIX JIAKOB, HEO0OXOIUMBIX B
NEKTPOTEXHUYECKOW ammaparype. AMMHOIUIACTBI, COACpXKAIUKUE MENTUIHYIO
IPYIILY, SBJISAIOIIUECS TEPMOPEAKTUBHBIMU IOJMMEPAMHU, UAYT JUIsL U3TOTOBIICHUS
JCKOPAaTUBHBIX MATE€PUAIOB M DJIEKTPUYECKOM anmaparypbl B JIOKOMOTHUBHBIX
cocraBax. Bo Bcex pecropaHax B Ioe3[ax HCIOJB3YIOT JIETKME HEObIOIIUECs
TapeJIKH, M3rOTOBJICHHBIC U3 PA3HOBHHOCTH aMUHOILIACTOB (MEJIaayp).

Tema 4.3 Opranuueckue BEIIecTBa B
KHU3HEICATCILHOCTH YEIIOBEKA.

Conep:xanue yueOHOro MaTepuasa

buooprannueckue coenunenus. [Ilpumenenne u OGuoJOrMYecKkasl poib YIJIEBOIOB.
OkuciieHre YIJIEBOJOB — MCTOYHHUK DHEPrUU >KUBBIX oOpraHu3moB. Oobmactu
MpUMEHEHUsT aMUHOKHCIOT. [lpeBpamieHus OenKOB TNHUIIM B  OpraHU3Me.
buonorudeckne Qynkuum OenkoB. buomormdeckne GyHKIUMU KHPOB. Poib
OpPraHMYECKO XMMUHU B pelIeHUH MpoOieM MuileBoil 6e3omnacnoctu. HykinenHoBble
KHCIIOTBI: cocTaB U cTpoeHue. CrtpoeHue HyKiIeoTunoB. CocTaB HYKJIEHHOBBIX
kucnor (JJHK, PHK). Ponp HyKIEHMHOBBIX KHUCIOT B KHU3HEACITEIbHOCTU
OpraHU3MOB.

Ponp xuMuum B oOOECHEUEHHWH OHKOJIOTMYECKOH, HHEPreTHMYeCKO U MHUIIeBOU
6e3omacHocTH. Posib OpraHMyYecKoil XMMHUM B PELIEHUU MpoOIeM SHEPreTH4ecKon
0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JAHMM HOBBIX MAaTEpUANOB, HOBBIX
WCTOYHUKOB HHEpruu (aJbTEpHATUBHbIE MCTOYHMKM 3Hepruu). OnacHoCTh
BO3/ICUCTBUSl HA JKMBBIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAENIbHBIX KIJIACCOB
(YrieBoaopo/ibl, CIUPTHI, (PEHOIBI, XJIOPOPraHUYECKHE POU3BOHbBIE, albIECTHIbI U
Jp.), CMBICIT TOKa3aTeNsl MPEAETbHO JOMYCTUMON KOHIIEHTPAIUH.

OK 01 OK 02
JIP 4,16,23,30

JlaboparopHoe 3ausitue (padorta)
Ne4 CgoiicTBa yrieBoi0B

JlaGopaTopHoe 3ausitue (padora) Ned "CpoiicTBa yrieBojoB"

IIpoduabHbie U MpodeccHoHATBLHO 3HAYUMBbIE 3JIeMEeHThI co/iep:kaHus. DHupbl
MacCJsTHON KHCIIOThI, 00pa30BaHHBIC MACSTHOKHUCIIBIM OpOKEHUEM TIIFOKO3HI,
HCIIOJIB3YIOTCS KaK IIACTU(UKATOPHI TAKOB AJIsL yCTPOMCTB U AeTaleil pa3muaHON
anmaparypsl KeJle3HOIOPOKHOU CBSI3U. YTIIEBOJBI U MX TIPOU3BOTHBIE HCIIOIB3YIOT
B KaueCTBE MUTATEIHLHOTO MPOIYKTA B MPUBOK3ATIBHBIX Kade, pecTopaHax u T.1I.;
MIPH TIPOM3BOJICTBE OyMard, KJjeeB; HaKpaxMalluBaHHsI OelTbsl Ha MTPaveuHbIX
koMOuHaTtax MIIC; A u3roToBICHUS BKJIA IBIIIEH TOIIMITHUKOB BTYIIOK,
1IeCTepeH MOABHKHOT'O COCTaBa KeJIE3HOAOPOKHOTO TPAHCIIOPTA.

OK 01 OK 02
OK 04
IIK 2.3.

JIP 4,16,23,30
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Pa3nen 5. lucnepcHble cuCTEMBI 4

JlaboparopHoe 3ansTue (padora) JlaGopaTopHoe 3ansiTue (padora) NeS «lccienoBanue IUCTIEPCHBIX CUCTEM. 2

Ne5 VccnenoBanue AUCTIEPCHBIX [IpuroTtoBneHue u U3y4eHre CBONCTB AUCIIEPCHBIX CUCTEM Pa3HbIX BHJIOB:

CHCTEM. CYCII€H3UHU, SMYJIbCHUH, KOJUIOUTHOTO pacTBOpa. CpaBHEHUE CBOMCTB UCTUHHBIX U OK 01 OK 02
KOJUTOUJHBIX PACTBOPOB, BBISIBIICHHE OCHOBHBIX Pa3JIMYUi MEXKy HUMH. OK 04
IMpopuibHbie W NPO(ECCHOHAIBLHO 3HAYHMMBIE JJIEMEHTHI COJdEpP:KAHHUS. IIK 2.3.
[IpuMeHeHne cMOJI ¥ OUTyMa IIPH CTPOMTEILCTBE M PEMOHTE JKEJIE3HBIX JIOPOT, JIP 4,16,23,30
Cycnen3uu abpa3uBHBIX MaTEpHUajoB B BHUJAE MACT JJISl OYMILEHUS U MOJIHPOBKU
METAIINYECKUX TOBEPXHOCTEH; JIAKH, KPACKH.

IIpakTuyeckoe 3ansitue Ne 13 | IIpakTnueckoe 3ansaTue Ne 13 Pemienne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 2

Pemenune 3amau Ha npUroTOBJIEHME | 33/a4 MO Teme: PemieHue 3a7ad Ha IPUTOTOBJIEHUE PACTBOPOB.

pacTBOPOB. IpoduiabHbie U MPOpecCHOHATIBLHO 3HAYMMBIE 3JIEMEHTBI COIePKAHUS. OK 01 OK 02
[IpuroroBnenue paboyero pacTBopa npu Ae3uH(EKIMsI TIOBEPXHOCTEN B BarOHax U [IK 2.3.
MOMEILEHUsX /1 TpancnopTa (3 %-HOro pacTBopa XJIOpaMUHA, COJISTHOM KUCTIOTHI JIP 4,16,23,30
WM KayCTUYECKOW COJIbl) IPUTOTOBJIEHHE HENTPAIU3YIOIIETO0 pacTBOpa Npu
XUMHUYECKHUX 0XKOTaxX.

Paznen 6. KauecTBeHHBIE peaknni 00HAPYKeHUS] HEOPTaHUYECKUX U OPraHUYeCKHX BellecTB 2

IIpakTuyeckoe 3ansaTue  Nel4 | [IpakTnueckoe 3anaTHe Nel4 PemieHue SKCIEpUMEHTANBHBIX 3a4ad 10 TEME: 2

Pemenue JKCIIEPUMEHTAIBHBIX | «PellleHne HSKCIEepUMEHTANBHBIX 3aJad [0 pacHo3HaBaHUIO OPraHMYECKHX OK 01 OK 02

3a1a4y 1o pacro3HaBaHMIO | BEIIECTBY. OK 07

OpPraHUYECKUX BEILECTB. IIpo¢gunbHbie 1 NPOPeCcCHOHAIBLHO 3HAYUMBIE JJIEMEHTHI COACPKAHUA. Y MEHUE IIK 2.3.
pacrno3HaBaTh U 3HaTh (PU3UKO-XUMHUYECKHE CBONCTBA MIEPEBO3UMBIX BEIIECTB JIP 4.16.23.30
(KUCIOT, TOIUIUB, PEareHTOB U JIp.), B T.4. M OMACHBIX I'PY30B, JEHCTBUS C T
XUMHUYECKHMHU BEUIECTBAMH B aBApUNHBIX CUTYaIUsX.

Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHOI JeATEJIbHOCTH YeJ0BeKa 2

Tema 7.1 Xumust B ObITY U Ha Coaep:xanue yueOHOro MaTepuaa

npousBojcTBe. O0o0LIeHNE U Hoseiime gOCTHKEHNST XUMUUYECKON HAYKH M XMMHUYECKOW TEXHOJIOTUU. Poie xummn OK 01 OK 02

CUCTEMAaTH3alMsl 3HAaHUH. B 00€CIeYeHNH HKOJIOTHUYECKOM, SHEPreTUIECKOI U MUIIEBON O€30MaCHOCTH, PA3BUTHH OK 07

JuddepenuripoBaHHbIN 3a4eT. MeauiuHbl. [lpaBuna moucka M aHaiIM3a XMMHYECKOM HH(OpMAlMU W3 Pa3iIUYHBIX 2 11K 2.3
UCTOYHUKOB (HayyHas M ydeOHO-Hay4yHas JIMTeparypa, CpeJICcTBa MacCOBOM ~n

JIP 4,16,23,30

nHpopmanuu, cetb HTEpHET).
O6o06u1eHne 1 cuctemMaru3zanys 3Hanui. J{uddepeHunpoBanHbIi 3a4eT.
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Hmoe II cemecmpa: MakcumanbHasi yaeOHas Harpy3ka (Bcero) 40
O0s3atesnbHas ayUTOpHas yueOHast Harpy3Ka (Bcero) 40
[IPaKTUYECKUE 3aHATUS 14
nabopaTopHble 3aHATUS (PabOThI) 6

IIpoMe:xxyTOo4yHas aTTecTanud : Aud@epeHHPOBaHHbINA 3a4eT
UTOro 72
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATLIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

YyebHas TUCIUIUIMHA PEATN3yeTCs B y4eOHOM KaOMHETEe CONMATbHO-3KOHOMUYECKUX TUCIIUILIIHH.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCaJI0YHbIE MECTa MO KOJIMYECTBY 00YJarOIINXCS;
— pabouee MECTO IpenoaaBaTes;
— MCTOAUYCCKHUEC MAaTCPUAJIBI ITO JUCIUIIIIMHE,

TexHuueckue cpeiacTBa OO0ydyeHMs paboyero Mecra IPEenoJaBaTelisd:  KOMIIBIOTEPHOE
o0opy/soBaHue, KOTOpOE IOHKHO COOTBETCTBOBATH COBPEMEHHBIM TpEOOBaHUSAM O€30MacCHOCTH U
HaAEKHOCTH, IMPelycMaTpuBaTh BO3MOXKHOCTh MHOTO()YHKIIMOHAJIBLHOTO MCIIOJIB30BaHUS KaOWHETa, C
[ENBI0 U3YYCHHsS] COOTBETCTBYIOIICH TUCIHMIUIMHBI, MYJIbTHMEAHIHOE 00OpyaoBaHUE (IIPOEKTOP H
MPOEKIIMOHHBIN IKpaH WK UHTEPAKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HammeHoBaHue cHenuagbHOrO TIOMEIICHHUS: TIOMEIIEHHE JUIS CaMOCTOSITENIbHOW PaboTHI,
Yuranbhelii 3a1. OCHAIIECHHOCTH: pabouee MeCcTo, KOMITbIOTEp (HOYTOYK) C ToCcTynoM K cetu «HTepHeT»
u O1OC.

HaumenoBanue crienuanbHOrO MOMEUIEHMs: yueOHask ayJUTOPHS JUIsl IPOBEIECHUS IPAKTUYECKUX
3aHATUNA, TPYONOBBIX KOHCYIbTALUWA, WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTtauuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamMu oOydeHus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHSAEMOr0 MPOrPAMMHOIO0 o0ecredeHHs :

Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel DM1IOC OpUIIC

AutoCAD

KOMITAC-3D

IIpn u3ydyeHun JMCHUILIAHBI B (popMaTe 3JIeKTPOHHOr0 00y4yeHus ¢ ucnouan3zopanuem 10T

Heorpannuennast BO3MOXHOCTh J0ocTyma, ooydaromierocsi kK OMOC u3 mo0oit TOUkH, B KOTOPOH
UMeeTCsl JIOCTYNl K HMH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON cetu «VHTepHeT» (mamee - ceThb
«VIHTEpHET»), KaKk Ha TEPPUTOPUU OPTaHU3AIMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO-KJIMEHT).

3.2. UudopmanuoHHOE o0ecnedeHre peau3aluu NPporpaMmbl

Jns peanuzanuu mporpamMmbl OMOIMOTeuHBIH (DOHA 00pazoBaTEIBHON OpraHMU3aLUU JOJKEH
MMETh TeYaTHbIC W/WJIH JIEKTPOHHBIE 00pa3oBaTeIbHbIe M HH(POPMAITMOHHBIE PECYPCHI, PEKOMEHTyeMbIe
JUTSL MICTIOJTB30BaHMS B 00pa30BaTEIbHOM ITpoIiecce.

ITepeyenb pexoMeHayeMbIX Yy4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTeparypsl HTEpHET-
pecypcoB, 6a3bl JaHHBIX 0UOJIMOTEeYHOT0 POoHIA:

OcHOBHbBIC HCTOYHHKH:

1. T'abpuensH, O. C. Xumus: 11-ii knacc: 6a30Bbiii ypoBeHb: yuebnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnankoB. — 5-e u3zn., ctep. — Mockga: [Ipocsemenne, 2023. — 127 c¢. — ISBN 978-
5-09-103623-7. — Tekct : anexkTpoHHbl // JlaHp : 31MeKTpoHHO-OmOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/335036 (nara obOpamenus: 02.04.2024). — Pexum mocTyma: sl aBTOPH3.
MOJIb30BaTENEH.
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2. I'abpuensu, O. C. Xumus: 10-i knacc: 6a3oBbiii ypoBeHb: yuebnuk / O. C. 'abpuensn, U. I'.
Octpoymos, C. A. CragkoB. — 5-e u3j., crep. — Mocksa: [IpocBemenue, 2023. — 128 c¢. — ISBN 978-
5-09-107222-8. — Tekct : amektpoHHbIii / Jlab : 37eKTpoHHO-OMOMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/335039 (mara obpamenus: 02.04.2024). — Pexum mocTyma: Ijsi aBTOPHS.
II0JIb30BAaTENICH.

JlomoTHUTEIbHBbIE UCTOYHUKH (JI7151 BBIMTOJIHCHUSI BHEAYTUTOPHOW CaMOCTOSTEIIbHON pabOThI):

1. bopucos, A. H., Xumus: yueonuk / A. H. bopucos, E. C. Octpormsinos, T. b. botiniosa, JI. I1.
ApnameBa. — MockBa: KuoPyc, 2024. — 331 c¢. — ISBN 978-5-406-11987-7. —  URL.:
https://book.ru/book/950237 (mara obpamienus: 13.06.2023). — TeKcT: 3JCKTPOHHBIH.

2. enucosa, O. U., Xumus: yueonuk / O. U. leancoBa. — Mocksa: KunoPyc, 2023. — 307 c¢. —
ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217 (mara ob6pamienus: 13.06.2023). —
TekeT: 27eKTpOHHBIN

Ilepuoauyeckune u3aHus:
Vitamin De (Butamun /le)
Hayka u xu3Hp

Ilepeyenn npogeccnoHaAIbLHBIX 623 JAHHBIX U HMHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnextponnas wuHpopManmoHHass oOpaszoBarenbHas cpena OpHUIIC. - Pexum poctyma:

http://mindload.ru/

2. CIIC «Koncynbrant [Tmocy» - Pexxum nocryna: http://www.consultant.ru/

3. OBC Yu4eOHO-METOIMYECKOTO IEHTpa MO O0pa30BaHHIO Ha YKEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMIL XK/T) - Pexxum poctyma: https://umczdt.ru/

4. ObC m3natenscTBa «Jlauby»- Pesxum mocryma: https://e.lanbook.com/

5. 5bC BOOK.RU- Pexwum noctymna: https://www.book.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCIUILINHBI

KoHTposib u oOlLEHKa pe3ylbTaToB

OCBOCHU yqe6H0171 AUCHUIUIMHBL  OCYHICCTBJIIACTCA

npenoaaBaTeyI€M B IIPOLECCC MPOBEACHUA IMPAKTUICCKUX 33HHTHI>1, TECTUPOBAHUSA, a TAKKE BBIIIOJTHCHUA

oOyJarouMucs

HHAWUBUAYAJIbHBIX

3aJaHuH.

[TpomexxyTouHas

arrectauus B (dopme

I[I/I(l)(bepeHI_II/IpOBaHHOFO 3a4€Ta: CAaHbl HA IMMOJIOKHUTCIBbHYIO OLICHKY TCMAaTUYCCKUE TECTHI.

OcBanBaemble Paznen/Tema Tun oneHoYHBIX MePONIPUATHH
romnerennuu (OK, IIK),
JIUYHOCTHBIC PE3yJ/IbTaThbl
(JIP)
OK 01 Bei6upars cioco6sr | P1: Tema 1.1 - YCTHBIN 0o1poc;

pelieHus 3a1aq P2: Tema 2.1, Tema 2.2 - 3anauu Ha COCTaBJICHUE
npo¢eCCHOHATBHON P3: Tema 3.1. - 3.3; XUMUYECKUX (HOPMYIT;
JeITeIbHOCTHU P4: Tema 4.1 — 4.3, - 3agaHus Ha  HCIOIL30BAHUA
MPUMEHUTEIBHO P5: Tema 5.1 XMMHUYECKON CUMBOJIMKH M Ha3BaHMUM
K pa3JINYHbIM P6: Tema 6.1 COCIMHEHUN 10  HOMEHKJAType
KOHTEKCTaM P7: Tema 7.1 MEKIYHapOIHOIO CO103a
P8: Tema 8.1 TEOPETUYECKON U MPUKIATHON XUMHUU
JP 2,4,16,23,30 W TPUBHAJIBHBIX  Ha3BaHUU IS
COCTaBJICHUS] XUMUYECKUX (hopmyi;
- 3aciymmMBaHue  cOOOIIEHUH U
OLICHKA UX MOJrOTOBKU;
- Pe3ynbrat BBITTOJIHEHUSI
BHEAYJIUTOPHBIX  CaMOCTOSITENIbHBIX
pabor;
- Pesynbrar BBITIIOJTHEHUS
MPAKTUYECKON paboOThI;
-IIpakTHKO-OpHEHTHPOBAaHHBIE
3aJlaHus;
- [TonOop, ananu3 u npeoOpa3oBaHUE
yueOHOoM nHpopmanuu
OK 02 P1: Tema 1.1 - YcTHBIN ompoc
Hcnonb3oBath P2: Tema 2.1, Tema 2.2 - 3acnymuBaHHME COOOIIEHUH U
COBPEMEHHBIE cpenctra | P3: Tema 3.1. — 3.3; OIIEHKA UX TIOJITOTOBKHU;
MOKCKa, aHajInu3a u | P4: Tema 4.1 —4.3, - 3agaHus Ha  HCIOJb30BaHHUA
HMHTEpIpETaluu P5: Tema 5.1 XUMHYECKOM CHMBOJIMKM M HAa3BaHHUU
uHpopManuy, u | P6: Tema 6.1 COCIMHEHUN [0  HOMEHKIAType
nH(pOpMaLOHHbIE P7: Tema 7.1 MEXIYHAPOAHOTO cor3a
TEXHOJIOTHH st | P8: Tema 8.1 TEOPETUYECKOU U MPUKIIAJHON XUMUHU
BBITIOJTHEHUSI 3a1a4y W TPUBMAJBHBIX  HA3BaHUU Ui
npogeccuoHaTbHON COCTaBJIEHUS] XUMUYECKUX (popMyi;
NeSITeIbHOCTH. - Pesynbrar BBITIOJTHEHUS
BHEAYJIUTOPHBIX  CaMOCTOSITENIbHBIX
pabot
JP 2,4,16,23,30 - PesynbTar BBITTOJTHCHUS
MPaKTUYECKON pabOThI;
-IIpakTHKO-OpHUEHTHPOBAaHHbBIE
3aJlaHus;
- [ToxGop, ananmm3 u mpeodOpa3zoBaHUE
yuebHo#l nH(popMaIu
OK 04 P2: Tema 2.2 - YcTHBINM onpoc
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DddexTrrHO
B3aMMOCHCTBOBATH "
paboTath B KOJUIGKTHBE U
KOMaH/Ie.

JIP 2,4,16,23,30

P3: Tema 3.2
P4: Tema 4.2, Tema 4.3
P6: Tema 6.1

- 3acnymuBaHUE  COOOIIEHUH U
OIIEHKA UX MOJITOTOBKU;

- 3amaHusi Ha  HCIOJb30BaHUS
XMMHYECKON CHUMBOJIMKH M Ha3BaHHM
COCIMHEHUN MO0  HOMEHKIIAType
MEXyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIAAHON XUMUU
W TPUBHUAIBHBIX  Ha3BaHWN  id
COCTaBJICHUS] XUMUYECKUX (PopMyIT;

- Pesynbrar BBITIOJIHCHU S
BHEAYJIUTOPHBIX  CaMOCTOSITENIbHBIX
pabot

- PesynbTar
NPaKTUYECKON pabOThI;
- Pesymnbrar
nabopaTopHOM pabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3a/1aHuUs;

- ITonOop, ananu3 u mpeoOpa3oBaHuE
yueOHoi nHhopManuu

BBITIOJTHEHU A

BBIITIOJIHCHH A

OK 07

CopnelicTBOBaTh
COXPaHEHHIO OKpY’KaroIei
cpensl,
pecypcocOepekeHuro,
IPUMEHSTh  3HaHUS 00

W3MEHEHUU KJIMMara,
NPUHLIMIIBL  OEpEekITMBOIO
IIPOU3BOJICTBA,

3¢ PEeKTUBHO NEUCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHSIX.

P3: Tema 3.3
P7: Tema 7.1
P8&: Tema 8.1

-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJlaHus;

- ITonGop, ananm3 u nmpeodpa3oBaHUE
yueOHOI nHpOpMaIH;

JIP 4,16,23,30

IIK 2.3. P3: Tema 3.1, 3.2 - Pesynbrar BBITIOJIHEHUS
OcymecTBiaTh KOHTPOJb 3a | P4: Tema 4.2.1,4.2.3 MIPAKTUYECKON paboOThI;

coomoieHreM TpeboBanuit | P6: Tema 6.1. - Pesynbrar BBITIOJIHCHU S
TEXHOJIOTHYECKOU P8: Tema 8.1 nabopaTopHOM pabOTHI,

JTUCIUIUIMHBI IPU
BBINOJIHEHUH padoT 1O
JKCIUTyaTaluy MOJbEMHO-
TPaHCIIOPTHBIX,
CTPOMTEIBHBIX, 10POKHBIX
MaIlluH 1 000py10BaHUSI.

-IIpakTHKO-OpHUEHTHPOBAHHBIE
3aJIaHus;

- ITonOop, ananu3 u mpeoOpa3oBaHuE
yueOHoI nHdopmanuu

5. NEPEYEHDb UCIHIOJIB3YEMbBIX METOJ0OB OBYUEHUSA
5.1 TTaccuBHbIE: NEeKIUH (TEOPETUUECKUE 3aHATHS), ONPOCHI, TPAKTHUECKHUE U T1a00paTOpHBIE

3aHATU.

5.2 AKTHBHBIC U UHTEPAKTUBHBIC: MUHU - KOH(PEPESHITHS.
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