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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
mporpamMMmbl  cpefHero oomiero obpaszoBanus mo crneruanbHocTsM CIIO 27.02.03 ABromaTtuka u
TeJeMeXaHuKa Ha TPAHCHOPTE (3KEJIE3HOI0POKHOM TPAHCIIOPTE).

Pa6ouass mporpamma OVY]1.12 Xumwusi mMoxxkeT OBITh HCIOJb30BaHa B MPOodEeCcCHOHATBLHON
MOJITOTOBKE, NIEPETIOATOTOBKE U MOBBIIICHUH KBATH(DHUKAIINH pad0YrX 1O POHECCHsIM:

19890 DnexkTpoMOHTEp 1O OOCIY)XHMBAaHHIO M PEMOHTY YCTPOMCTB CHTHAJIHM3AIINH,
LEHTPAIN3aLUU U OJOKHUPOBKH.

1.2. MecTo yueOHoii qucuuninubl B cTpykrype OIIOII-TIIICC3:

B yue6nbix muranax OINIOII-TIIICC3 mecto y4eOHON DUCHMIUIMHBI (TIpeIMeTa) - B COCTaBe
o0mux o011eo0pa3oBaTeIbHbIX YUeOHBIX JUCIUILTUH, (OPMUPYEMBIX U3 00S3aTEIbHBIX MPEAMETHBIX
obmacreli ®I'OC cpemnero obmero obpazosanwms, A cnenuanbHocTeld CIIO cooTBeTCTBYIOMIETO
npoduns npodeccuoHaabHOr0 00pazoBaHus, peanusyercs Ha 1 Kypcee.

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 COCTaBIISIONICH €CTeCTBEHHO-HAy4YHON KapTHHBI MHPA,
BOKHEHIIINX XUMUYCCKUX MOHATHIX, 3aKOHAX U TEOPHSIX;

- OBJIAJICHUE YMEHHUSIMH IMPHUMEHSITh MOJy4YeHHBbIC 3HAHUS 7S OOBSICHEHHUS Pa3HOOOpa3HBIX
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 MPHOOPETEHUsI XUMUYECKIX 3HAHUI C HMCIOJNB30BAHUEM PA3JIUYHBIX MCTOYHUKOB
WH(OPMAIINY, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIIUTaHUE YOEKJIEHHOCTU B MO3UTUBHOW PONIM XMMHH B KU3HU COBPEMEHHOTO OOIIECTBA,
HEOO0XOIMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M OKPYXKAFOIIEH cpere;

- IPUMEHEHHUE MOTYYCHHBIX 3HAaHUW U yMEHUH sl O€30MacHOro MCIOJb30BaHUS BEIIECTB U
MaTepHUajoB B OBITY, CEIBCKOM XO3SWCTBE W HA IMPOU3BOJICTBE, PEIICHHUS IMPAKTUYCCKUX 3a7ad B
MOBCETHEBHON KHU3HU, NPEAYNPEKICHUS SBICHUN, HAHOCSAIIMX BpeA 370POBBIO0 YeNOBEKa U
OKpY>Karollen cpene.

1.3.2 B pesynbrare ocBoeHus yueOHOU nuctumiinnsl (nmpeamera) OY (.12 Xumus Ha 6a30BoM
YpOBHE 00YUaIOIIMIACS JOJDKEH 3HATh M MOHUMATh:

- BaKHEHIIMe XMMHYECKHUE TOHSATHSA: BEUIECTBO, XUMHUYECKUU DIEMEHT, aTOM, MOJEKYIa,
OTHOCHUTEIIbHBIC aTOMHAs W MOJICKYJISIpHAs MacChl, HOH, aJUTOTPOIHS, W30TOIBI, XUMUYECKasl CBS3b,
ANEKTPOOTPHUIATETILHOCTh, BaJCHTHOCTh, CTEMEHb OKHCIEHHS, MOIb, MOJSpHAas Macca, MOJSIPHBII
00bEeM, BEIECTBA MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOSHHS, PACTBOPHI, JJCKTPOIUT WU HE
ANEKTPOJIUT, DJICKTPOIUTUYECKAST JIUCCOLMALIUS, OKHCIUTENb W BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJICHHUE, TETUIOBOM d(PPEKT peakiuu, CKOPOCTh XMMHUYECKON peaKIuu, KaTalin3, XUMAYECKOe
paBHOBECHE, YIIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIIIa, U30MEPHsl, TOMOJIOTHS;

- OCHOBHBIC 3aKOHBI XHMHH: COXPAaHCHHS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
MEePUOINYECKHIA 3aKOH;

- OCHOBHBIC TCOPUH XMMHH: XUMHUYECKOH CBSI3H, JIEKTPOJUTHICCKON JIUCCOIMAIINN, CTPOCHHUS
OpPraHUYECKUX COSAMHEHUN;

- Ba)XHEWIME BEIIECTBA M MaTepUalbl: OCHOBHBIE METAJUIBI M CIUIABBI, CEpHAs, COJISTHAS,
a30THAsl U YKCyCHAsl KHCIIOTHI; IIENI0YH, aMMHaK, MHHEPAIbHbBIE YIOOpEHHSI, METaH, TUJICH, alleTHIICH,
O€H30J1, 3TaHOJI, XHUPbI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KJeTdyaTka, OelIKH, UCKYCCTBEHHbIE U
CUHTETHYECKHE BOJIOKHA, KAyYyKH, MJIACTMACCHI.



yMeThb:

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

- ONpEACNATh BAICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX 3JEMEHTOB, THI XUMHYECKOU
CBSI3W B COEQUHEHUSX, 3apsii HOHA, XapakTep cpelbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COCMHEHUH, OKHMCIHMTENb M BOCCTAHOBUTENb, NMPHHAJICKHOCTh BEIIECTB K DPA3IUYHBIM KiIaccam
OpPraHUYECKUX COCTUHECHUM;

- XapaKTepPHU30BaTh AJIEMEHTHI MAJIBIX MIEPHOJIOB 110 UX IMOJIOKEHHUIO B IEPUOIUIECKOM crcTeMe
.. MenneneeBa; oOluMe XUMHUYECKHUE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB
HEOPTraHMYECKUX W OPraHWYECKHUX COCIWHEHMI; CTPOCHHE M XWMHYECKHE CBONCTBA H3YYEHHBIX
OpPraHUYeCKUX COCTUHECHUM;

- 00BSACHATH 3aBUCMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS, MPUPOIY XUMHUUECKOM
CBSI3U (MOHHOM, KOBAJEHTHOM, METAJUIMYECKOH), 3aBHUCUMOCTb CKOPOCTHM XMMHUYECKOH peakuuu |
MOJIOKEHHS XMMUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBIIOJHATh XUMHUECKUI HKCIEPUMEHT 0 PACMO3HABAHUIO BAKHEHUIIMX HEOPraHUYECKUX U
OpPTraHUYECKUX BEUIECTB;

- TPOBOAUTH CAMOCTOSTENIbHBIH MOMCK XUMHMYECKOH HHGpOpMAalLUU C HCIOJIb30BaHUEM
Pa3NMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISAPHBIX HW3JaHWH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WHTepHeTa); UCMOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMU Uil OOpabOTKM M Iepelauyd XUMHUYECKOH
nH(OpPMAINY U €€ TIPEACTABICHHUS B Pa3IMIHBIX (popmax.

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

- 00BSICHEHUSI XUMUYECKUX SIBICHUH, TPOUCXOSIIUX B IPUPOE, OBITY U Ha IPOU3BOCTBE;

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

- HKOJIOTUYECKU TPAMOTHOTO TIOBEICHUS B OKPYKAIOILEH cpere;

- OLICHKM BIMSHHUSA XMMUYECKOTO 3arpsi3HEHUsI OKPY>KaIOLIeH cpelbl 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 OILIEHKH JIOCTOBEPHOCTH XMMHYECKOW WH(POPMAIINH, ITOCTYMAONIEH 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 AUCIUILINHBI (TpeaMeTa):

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



Koa 1 HamMeHOBaHHe

Ils1anupyemble pe3yabTaThbl 00yUYeHUs

¢opmupyembIx
. JIMYHOCTHBIE, MeTanpeIMeTHbIE IIpeameTHbIe
KOMIIeTeHIMii
OK 01. B yacTi Tpy10BOIr0 BOCIIMTAHMSA: - BJIQJIETh CUCTEMOW XMMUYECKUX 3HAHUI, KOTOpask BKJIKOYAET:

Bri6upats cioco6sl
pelieHus 3aaa4
npodeccnoHaTBEHOMI
JEATSIbHOCTH
MMPUMCHUTCIILEHO

K Pa3IMYHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPYIy, OCO3HAHUE IIEHHOCTH MacTE€pPCTBA,

Tpynonrooue;

- TOTOBHOCTh K AKTUBHOW JIEATEIHHOCTH TEXHOJOTHYECKOU U

COLIMAJIbHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMHUPOBATD,

IUIAHUPOBATh M CAMOCTOSITENILHO  BBINOJNIHATH  TaKyIO

NeSITeNIbHOCTD;

- WHTEpEC K pa3IuuHbiM cdepaMm TpodheCcCUOHATHLHOM

NesITeNIbHOCTH,

OgJajieHne YHHBEPCAJbHBIMU YUeOHBIMHU MO3HABATEILHBIMH

JNEeHCTBUSIMM:

a) 0a3oBblIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATENbHO (HOPMYNIHpPOBaTH M  AKTyalU3UPOBATH

po0ieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBII MpPU3HAK WM OCHOBAHUS IS

CpaBHEHMSI, KJTacCU(PHUKALIMK 1 000OILICHUS;

- ONpenensaTb  UEMH  JIeSITeNbHOCTH, 3a/1aBaTh

MapameTphbl U KPUTSPUH UX JIOCTHKCHHS

- BBISBISTH 3aKOHOMEPHOCTHU u MIPOTHUBOPEUHS B

paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTBH KOPPEKTHBBI B JICITEIILHOCTh, OLICHUBATh COOTBETCTBUEC

pEe3YJIbTaTOB  IIEJIsIM,  OICHUBATh ~ PUCKH  TIOCJIEICTBHI

NeSITeNbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHE TMPH PEIICHUH >KU3HEHHBIX

npobem

0) 0a30BbI€e HCCIEN0BATEILCKHE NeCTBHS:

- BJIAJICTh HAaBBIKAMH YYEOHO-HUCCIICIOBATEILCKOW U TPOEKTHOM
NeATEebHOCTH, HABBIKAMU Pa3pelieHus] IpooeM;

- BBISABJISITH MPUIUHHO-CIICJCTBCHHBIC CBSI3M M aKTYaIH3UPOBATh

3a7a4y, BBIIBUraTh TUIIOTE3y €€ PEIICHHs], HAXOAUTh apryMEHThI

JUTSL TOKA3aTeNTbCTBA CBOMX YTBEPXKIACHHUH, 3a/1aBaTh IMapaMeTPhI

U KPUTEPUU PELICHUS,

- QHAIM3WPOBATh TIOJIYYCHHBIE B XOJE PEIICHUS 3aIaud

OCHOBOITOJIAraloIue MOHATHS (XUMHUYECKHM SJIEMEHT, aToM,
SJIEKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-3JIeKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIeKyHa, BaJICHTHOCTD,
3JIEKTPOOTPUIIATENBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJIIPHBIA OOBEM, YITIePOIHBIN
ckener, (YHKIMOHAJIbHAS TpPYNNa, paaukal, H30MepHs,
W30MEphl, TOMOJIOTUYECKUN PSAN, TOMOJIOTH, YIIIEBOJIOPOIBI,
KHCJIOPOJI- M a30TCOACpKAIINE COCAUHEHUS, OMOJOTHYCCKU
aKTHBHBIC BemiecTBa (YIJIEBOIBI, KUPBI, OENKH), MOHOMED,
NOJIUMEpP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCAUHCHMUA, KpI/ICTaJIJII/I‘-ICCKaﬂ pemeTKa, TUIIBI XUMHWUYCCKUX
peaknmii  (OKUCIIMTEIIbHO-BOCCTAHOBUTENBHBIC,  3K30- U
SHJIOTEPMHUYECKHE, PEAKIMd HWOHHOrO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JUCCOIMAIUSL,  OKUCIIUTENb,  BOCCTAHOBHUTEIb,  CKOPOCTbH
XUMUYECKOW PEaKlUl, XMMUYEeCKOEe PAaBHOBECHE), TEOPHU U
3aKOHBI (TCOpI/IH XUMHUYCCKOT'O CTpOGHI/Iﬂ opraHqucxnx
BemectB  A.M. bytnepoBa, Teopus 3IEKTPOIUTHYECKOM
Jqycconuanuu, nepuoanyeckuii 3akon [[.1. Menpaeneesa, 3akoH
COXpPAHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK
XUMHHY, (PAKTOJIOTUYECKUE CBEIEHHS O CBOMCTBAX, COCTaBe,
NOMy4YeHUH ¥ 0E30MacHOM  HCHOJNB30BAHUM — BaKHEHIINX
HGOpFaHI/I'-IGCKI/IX 158 OpFaHI/ILIeCKI/IX BCIIIECTB B 6I)ITy u
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- YMCTI) BBIABIIATH xapaKTepHLIe HpI/ISHaKI/I U B3aNMOCBS3b
W3YYEHHBIX MMOHSTUH, IPUMEHATh COOTBETCTBYIOIIUE MOHSITHS
IIpY ONHMCAHUM CTPOEHUS U CBOMCTB

HEOPraHMYECKUX U OPTaHMUYECKUX BEILECTB M MX MPEBpAICHUN;
BbIIBIITH B3aMMOCBA3b XMMHUYCCKHUX 3HaHI/II71 C IIOHATHUIAMHU H
MPEJICTABJICHUSMH JIPYTUX €CTECTBEHHOHAYUHBIX MPEIMETOB;

- YMCTI) HUCIIOJIB30BaATh HAaNMCHOBAHU A XUMHNYCCKUX
COCIMHEHUIN  MEXKJIyHApOJHOTO COK3a TEOPETHUECKOW U




pE3yJIbTaThl, KPUTHYECKH OLICHUBATD HX JOCTOBEPHOCTb,
IMIPOTrHO3UPOBATH HU3MCHCHUC B
HOBBIX YCJIOBHSX;

- YMCTb NCPCHOCUTD 3HAHHWA B IIO3HABATCIIbHYIO U IPAKTUYCCKYIO
00J1aCTH )KU3HEEATEIbHOCTH;

- YMCTb MHTCIpUPOBATH 3HAHHUA U3 Pa3HbIX MTPECAMCTHBIX
obacTe;

- BBIIBUT'ATh HOBBIC WJEH, NPEAJIararb OPUTHMHAIBHBIE ITOAXOABI U
peleHus;

- CIIOCOOHOCTh MX MCIOJIb30BaHUS B [IO3HABATEIbHON U
COLMAIIBHOM IIPAKTUKE

NPUKIAAHON XMMHM W TPHBUAJIbHBIC HAa3BAaHUS BaKHEHIINX
BEILIECTB (ITUJIEH, alleTHJICH, TIIHLEpUH, (eHo, (hopMabIeru,
YKCyCHasi KUCJOTa, TJIMLUH, YrapHbIA Ia3, YIJIEKUCIBIA Tas3,
aMMHaK, TalleHasi i3BeCTh, HEeTralleHast U3BECTb, MUTHEBAS COJA U
IpPYruX),  COCTaBIATH  (OPMYJbl  HEOPraHWYECKHX U
OpPraHMYEeCKUX BEUIECTB, YPABHEHUS XHMHUYECKUX PEaKIH,
OOBSICHATH X CMBICIT; TOATBEPKIATh XapaKTepPHbIE XUMHYECKUE
CBOWCTBA BELIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMHU H
3aMUCSIMHU YPAaBHEHUI XMMUYECKUX PEaKIni;

- YMEThb  YCTaHaBIMBAaTh  MPUHAMICKHOCTb  W3YyYEHHBIX
HEOPraHMYeCKUX "
OPraHUYEeCKUX BEIIECTB K OIPEICIICHHBIM KJaccaM U TpyIIam
COCAMHEHMH, XapaKTepu3oBaTh HMX COCTAB M BaKHEHIINE
CBOMCTBA; ONPENIEIATh BU/IbI
XMMHYECKUX CBS3eH (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPO/IHAS), THUIBI KPHUCTALIMYECKHX PEIICTOK BEILECTB;

KJIacCH(UIUPOBATH XUMHUYECKUE
peakuumy;
- chopmMHpOBaTh  MPEACTABICHUS: O  XUMHYECKOM

COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHON KapTUHBI MHpa, pOJU
XMMHUU B TIO3HAHUM SIBICHUH NPUPOJbI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYPbl JHUYHOCTH, €€ (YHKIIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOAMMOHN JUIl pEelIeHUs MPaKTHYECKUX
3aJa4 U IKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHON CPELE;

- YMeTb MPOBOJUTH pacyeTbl MO XUMHUYECKUM (opMylnaM U
YPaBHEHUSM XHUMHUYECKHMX pPEaKIUil ¢ HUCHOJIb30BaHUEM
(U3NYECKUX BEIMYMH, XapaKTEPU3YIOLIHMX BEIllECTBA C
KOJIMYECTBEHHOMN CTOPOHBI: Macchl, obbema
(HOpManbHbIEe YCIOBHSI) Ta30B, KOJMYECTBA BEIECTBA;
WCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl IPUHATUS
pelIeHNI B KOHKPETHBIX *KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02.
Hcnons3oBaTh

B 00/1acTH HEHHOCTH HAYYHOI'0 IIO3HAHMSA
- c(hOpMUPOBAHHOCTh ~ MUPOBO33PEHHUs,  COOTBETCTBYIOIIETO

- YMCTH IUIAHUPOBATH W BBINIOJIHATH XAMHYCCKUI OKCIICPUMCHT
(HpeBpaH_[eHI/DI OPraHn4CcCKUX BCHICCTB IIpH HArpCBaHUMU,




COBpPEMEHHBIC
CpezAcTBa MOKUCKa,
aHaM3a u
MHTEpIpEeTauu
nHpopManuu, u
MH(pOPMALMOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 3a/1a4

COBPEMEHHOMY YpPOBHIO Da3BUTUS HAayKd U OOILECTBEHHOM
MPAKTUKH, OCHOBAHHOT'O Ha IMATIOre KYJIBTYD,

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM
MHUPE;

- COBEpPLICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KYJIBTYPbI Kak
Cpe/CTBa B3aUMOJICUCTBHS MEXKTY JIFOABMHU U TTO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTM HAYYHOW JEATEIIbHOCTH, TI'OTOBHOCTH
OCYILIECTBJISITh MPOECKTHYIO M HCCIEIOBATEIILCKYIO AEATELHOCTD

MOJTy4YeHHE STHJICHA W M3YYEHHUE €ro CBOMCTB, KaueCTBEHHBIE
peakiy Ha albACTHAbI, KpaxMmall, YKCYCHYIO KHUCIIOTY;
JeHaTypalys O€JIKOB NpU HArpeBaHUM, I[BETHbIC pEAKIIUU
OC€JIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHA, OMpEIeIsiTh
Cpelly BOIHBIX pacTBOPOB, KAUECTBEHHBIE PEaKIUy Ha Cyabdar-
, kKapOOHaT- M XJIOpUJI-aHUOHBI, HA KaTHOH aMMOHWS; pelIaTh
SKCIIEpPUMEHTANIbHBIE  3a7aud 1o TeMaM "Meramibl" u
"Hemetayuipl') B COOTBETCTBUM C IpaBWIaMHU TEXHUKU

npodeccuoHaIbHON WHJMBUIyaJIbHO U B IPYIIIIE; 0€30I1aCHOCTH MPH OOPAILIEHNH C BEIIECTBAMU U JIAOOPaTOPHBIM
JEATENbHOCTH. OByajieHHe YHUBEPCATBLHBIMH Y4eOHBIMH 000pyZIOBaHHEM; TIPENCTaBIATH  PE3YJbTaThl  XMMHUYECKOTO
MO3HABATEJIbHBIMH JIeHICTBHSIMHU: SKCIIEpUMEHTa B (hOpME 3alUCH YpaBHEHUI COOTBETCTBYIOLIMX
B) padora ¢ undopmauueii: peakumii u (opMynmuMpoBaTh BBIBOABI HAa OCHOBE OSTHX
- BJIaJIeTh HAaBBIKAMM IOJIYYeHUs MH(POPMALMM U3 MCTOYHUKOB | PE3YJIbTATOB;
Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBIIATH MOUCK, AHAIM3, | - YMETh  AHAIU3MPOBaTh  XUMUYECKYI0  HMH(pOpMAIIHUIO,
CUCTEMAaTH3allMI0 W MHTEPIpeTalio MH(GOPMAIMK PA3IWYHBIX | TOJYYaeMYyI0 U3 PpasHbIX MCTOYHHMKOB (CPEICTB MacCOBOM
BUJIOB U (JOPM MPECTABIICHUS; uapopmarmu, cets MHTEpHET U ApyTHe);
- CO3/IaBaTh TEKCThl B PA3MYHBIX (OpMATaX C y4eTOM HA3HAUCHHUS | - BIAAETh OCHOBHBIMU METOJIAMH HAYYHOTO MTO3HAHHS BEIIECTB U
uH(pOpMaIM ¥ LENICBOM ayAWTOPWH, BBHIOMpas ONTUMAIBHYIO | XUMHUUYECKHX SIBJICHHH (HAOIIIOEHNE, U3MEPEHHE, YKCIICPHMEHT,
(opMy npesicTaBlIeHs U BU3YyaJIN3alluy; MO/IEJTUPOBAHUE);
- OLICHMBATb JJOCTOBEPHOCTb, JIETUTUMHOCTb HH(OPMALIUH, €€ | - YMETh NPOBOJUTH PACUYEThl MO XUMHYECKUM GopMyaaM U
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM; YPaBHEHHMSM XUMHUYECKHX PpEaKIUil C HCIOJIb30BAHUEM
- HUCIIONB30BaTh cpencTBa MH()OPMAIMOHHBIX U | pu3nuecKkuX BEJIMYMH, XapaKTepU3YIOIIMX BElIeCTBA C
KOMMYHUKAIIMOHHBIX TEXHOJOIMH B pPELICHWH KOTHUTHUBHBIX, | KOJTMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMaJbHBIE
KOMMYHUKaTUBHBIX M OpPraHU3AlMOHHBIX  3aJa4  C | YCIOBUS) TIa30B, KOJUYECTBA BEIIECTBA; MCIIOJIb30BaTh
CO6J'H'OI[GHI/ICM CUCTCMHBIC XHUMUUYCCKUC 3HAHUA IJId MPUHATUA pGHIeHI/Iﬁ B
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30IIACHOCTH, TMTHEHBI, | KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BELIECTBAMU
pecypcocOepexeHusi, MPaBOBBIX U ATHUECKUX HOPM, HOPM | M UX MPHUMEHCHHUEM
MH(POPMAIIMOHHOH 0€301MacHOCTH;
- BJaJeTh HAaBBIKAMM pAaCIIO3HABAaHUS M 3allUThl WH(OpPMAIHH,
MH(OPMALIMOHHOM 0€30M1aCHOCTH IMYHOCTH
OK 04. - TOTOBHOCTh K  CaMOpPA3BUTHIO,  CAMOCTOSITENIBHOCTH U | - YMETh IUIAHUPOBATh U BBIMOIHATH XUMUYECKUH SKCIIEPUMEHT
O¢dexTuBHO CaMOOIIPEIEIIEHUIO; (IpeBpaIeHus] OpPraHWYeCKWX BEIIECTB TPH HAarpeBaHWH,
B3aMMOJICHCTBOBATh U | - OBJIAJIEHUE HABBIKAMHU Y4EOHO- UCCIIEIOBATENBCKOM, MPOEKTHON M | MOTyYeHHE STUICHA W W3y4YEHHE €ro CBOMCTB, KayeCTBEHHBIE
paboTaTh B COLMAJIBHOM JIEATENbHOCTH; peaKkiuu Ha aubIeruiabl, KpaxMmall, YKCYCHYK KHCIOTY,

KOJIJICKTHUBEC U

OBJ'Ia}leHHe YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMHA

ACHATypanus OeIIKoB IIpy  HArpeBaHWH, NIBCTHLIC PCAKIIUN




KOMaHJIE. NneicTBUSIMU: 0€JKOB; MPOBOIUTH PEAKIMH HOHHOTO OOMEHa, OMpENeNsTh
0) COBMeCTHAA 1eSITEJIbHOCTh: Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEAKIMH HA CYIIb(at-
- [OHHUMATh u UCIOJIb30BaTh peuMyIIecTBa | , KapOOHAT- U XJIOPHU-aHHOHBI, HA KAaTHOH aMMOHMS; pellaThb
KOMaHI[HOﬁ n I/IHI[I/IBI/II[yaJIBHOI‘/1 paGOTBI; OKCIICPUMCHTAJIBHBIC ~ 3a/laiud 1[I0 TEMaM «Mertamely U
- TpPUHUMATb LEIH COBMECTHOI nesTensHocTH, | «Hemeramnbpl») B COOTBETCTBUM C MpaBWJIAMH  TEXHUKHU
OpPraHW30BbIBATE W  KOOPIWMHUPOBAaTh  JICUCTBUS 10 €€ | OE30MacCHOCTH TpY OOpAIICHUH C BEIIECTBAMH U J1aOOPATOPHBIM
JOCTUKEHHIO: COCTABIIATh IJIaH JACMCTBUM, paclpeieNaTh poiau | 00OpyIOBaHUEM; TPEACTABIATH PE3YNIbTaThl  XHUMHUYECKOrO
C y4eTOM MHEHHHM YYaCTHHKOB OOCYXJIaThb pe3yibTaThl | SKCIEpUMEHTa B ()OpPME 3alCH YPaBHEHHH COOTBETCTBYIOIIUX
COBMECTHOM palOThI; peakiuii ¥ (QopMynupoBaTh BBIBOJBI Ha OCHOBE JTHX
- KOOPJIMTHUPOBATh U BBITIONHATH PAOOTy B YCIOBUSIX PEATHLHOTO, | PE3yIbTaTOB
BUPTYaJIHbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS,
- OCYLIECTBJSITh IIO3UTHBHOE CTPAaTErMUecKOe IIOBEICHUE B
Pa3TIMYHBIX CUTYAIUSX, MPOSBISATH TBOPYECTBO M BOOOpaKEHHE,
6BITL NHUIINATUBHBIM
OgiaieHne yHUBEPCAJbHBIMH PeryJIITHBHbIMH ICHCTBUSIMM:
r) IpUHATHE ce0sl M APYTrUX JI0dei:
- IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX JIIOACH IIPU aHAIN3E
PE3YIbTATOB JEATENBHOCTH;
- MIPU3HABaTh CBOE IIPABO U MPABO JIPYTHX JIOJIEN HA OIINOKH;
- pa3BuUBaTh CIOCOOHOCTh TOHWMATh MHUpP C TO3UIMU JPYTroro
YeJI0BEKa;
OK 07. B 00/1acTH 3K0/710rM4€CKOr0 BOCTIMTAHMS - chopMupOBaTh MPEICTABICHUS: O XUMUYECKON COCTaBIISIONICH
CopnelicTBOBaTh - chOpPMHUPOBAHHOCTh HKOJOTMYECKOM KYyJIbTYphl, MOHUMAaHHE | €CTECTBEHHOHAyYHOM KAPTUHBI MHUpA, pOJM XHMHU B
COXpaHEHUIO BJIMSIHHS COLMATBHO-9KOHOMHUYECKHMX TPOIIECCOB HA COCTOSHHE | MO3HAHMU SIBJICHUN MPUPOBI, B GOPMUPOBAHUN MBILUIEHUS U
OKpY’Kalollel Cpelsl, | IPUPOJHOW W COLMATBLHOW CpEIbl, OCO3HAHWE TJO0ATBHOTO | KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHONW TIPAMOTHOCTH,
pecypcocOepeKeHHI0, | XxapaKTepa 3KOJIOTHUECKUX MPOOIIeM; HEOOXOMUMOM  JIJIsl  pelieHus  MPAaKTUYeCKUX  3aJauu

MIPUMEHSTh 3HaHUs 00
M3MEHEHUH KJIMMaTa,
TPUHIIMITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
NENCTBOBATH B
Ype3BbIUatHBIX
CUTYAaIHsX.

- IUIAHUPOBAHWE M OCYILECTBICHUE IEHCTBUM B OKPYKAIOLIEH
CpeAe Ha OCHOBE 3HAHUSA [EJed yCTOWYMBOIO PA3BUTHSA
YeJI0BEYECTBA; AKTUBHOE HENPUATHE JAEHCTBUM, NPUHOCSILUX
BpE OKPYXAIOLIEH cpere;

- YMEHHE NPOTHO3MPOBATH HEOJIATONpPUSTHBIE SKOJOTHUECKUE

MIOCJIEACTBHSA MIPEAIPUHIMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;
- pacLpeHue OIlbITa JEATEIIbBHOCTU JKOJIOTUYECKON

HaITpaBJICHHOCTU,

9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO
U IIPUPOJHOMN Cpee;

- yMeTh COOJIOJaTh MPaBUJIa YKOJOTUIECKH IEIeCO00Pa3HOTO
MOBEACHUSI B OBITY W TPYIOBOM JEATENBHOCTH B  LEJSIX
COXPaHEHHsI CBOETr0 3/I0pOBbsl M OKPYKAIOLIEW NPUPOTHON
Cpelbl; YUYMTBHIBaTh ONACHOCTb BO3JCHCTBUSI HA  JKUBBIC
OpraHU3MbI OIPE/IENIEHHBIX BEIIECTB, IOHUMAsl CMBICIT [TOKA3aTeNst
IIPEAEIBHON T0IyCTUMOU KOHIICHTPALIUH




- OBJIJICHUE HABBIKAMU Y4e€OHO-HMCCIIEIOBATENBLCKON, MPOSKTHOM
Y COMAIIBHOM JIESTEIHOCTH

IIK 2.1.
OO0ecrieunBaTh
TEXHUYCCKOC
o0CITy>)KUBaHHE
ycrpoticts CLIb U
cucteM JKAT.

- 000CHOBaHHBIN BBI60p TEXHOJIOTHYCCKUX ITPOLCCCOB IPOU3BOACTBA PEMOHTHO-ITYTEBBIX pa60T




B pesyiaprare OCBOGHHST TpOTrpaMMbl YU4eOHOTO TpeAMeTa pealu3yercss MporpaMma
BOCIIUTaHMsI, HallpaBJIeHHas Ha (GOPMHUPOBAHUE CIEAYIOIINX JUYHOCTHBIX pe3yiabTaToB (JIP):

JIP 2 IlposBistoniuii  akTUBHYIO  TIPaXIAHCKYIO  IO3ULHUIO,  JIEMOHCTPUPYIOLIMM
IIPUBEP)KEHHOCTh MPUHLUIIAM YECTHOCTH, HOPSJI0YHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTHBHBIM U
Y4acTBYIOUIMI B CTYJEHYECKOM U TEPPUTOPUATIBHOM CAaMOYIPABJIEHHWH, B TOM YHCIIE HAa YCIIOBUAX
I0OpOBOJIBYECTBA, IMPOJYKTHUBHO B3aMMOJAEHCTBYIOUIMM UM  YyYacTBYIOLIMH B  JA€ATEIBHOCTH
OOIIECTBEHHBIX OPraHU3aII.

JIP 4 IlposiBnsonuii U JEMOHCTPUPYIOIIMN YBaXX€HME K JIIOASIM Tpyda, OCO3HAIOIIUN
IEHHOCTh COOCTBEHHOTo Tpyna. Crpemsmuiics K (GOPMHUPOBAHUIO B CETEBOW Cpenie JIMYHOCTHO M
po¢eCCHOHATILHOIO KOHCTPYKTUBHOIO «IIU(POBOTO CIIea.

JIP 16 IIpuobperenne o0y4arOmMMUCS COLMAIBHO 3HAYMMBIX 3HAHUHM O MpaBHJaxX BEACHUS
HKOJIOTUYECKOr0 00pa3a )KU3HU O HOPMAX U TPAJULMIX TPYAOBOM JEATEILHOCTH YelloOBEKa O HOPMAaX U
TpaZuLIUAX MOBEJEHUS YeI0BEKa B MHOIOHAI[MOHAJIbHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 Tlosnyuenue oO0y4aromUMHUCS BO3MOXHOCTH CaMOPACKPBITHS M caMopeanu3anus
JIUYHOCTH.

JIP 30 OcymecTBisonMii MOUCK M HCHOJIb30BaHME HHEGOpMAIMM, HEOOXOAMMOM s
3¢ (HEKTUBHOTO BBIMOJHEHHS PA3JIMYHBIX 33134, MPOPECCHOHATFHOTO ¥ IMYHOCTHOTO PAa3BUTHSI.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLIAHBI

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 28
nabopaTOPHBIC 3aHATHUS 10

[Ipome:xxyTounasi arrectanusi B gopme nudppepennuposannoro 3avera (11 cemecrp)




2.2 TemaTH4yecKHUii VIaH U coJepKaHue Y4eOHOH AucuuIInHbl (mpeamera) OY /.12 XUMMUSA

1 2 3 4
DopmupyemMble
KOMIETCHINH
HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4eOHOIro MaTepHuasia, IPaKTUYeCKUE U J1a00paTOPHbIE 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 O3nakomiieHue oOywaromuxcsi ¢ ¢GopMamMu TEKylled M  IPOMEXKYTOUYHOMH
JI.1. Menpaeneesa aTTECTalluy, OCHOBHOW U JONOJHUTEIbHOU JUTEPATypOl MO KypCy NUCLUMILIUHBI U
MIPOBEJICHUE UHCTPYKTAXKA 110 TEXHUKE 0€30I1aCHOCTH.
OcHoBHbIE TIOHATHS M 3aKOHBI HEOpraHudeckoil u obmen xumun. [lepuonnueckas
cucteMa xumudeckux aementoB /.. MengaeneeBa. Ctpoenne aroma. 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 xumuyeckux neMeHToB /.M. Menneneesa. @U3HMUECKHid 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. MupoOBO33peHUECKOE
u HayuHoe 3HayeHue Ilepuommueckoro 3axkona (M. Mengneneesa. 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

XUMHUYECKUE SIBJICHUSI B OCHOBE TEXHOJOTUUYECKUX ONEpaIMil Ha MPETPUATUAX
KEJIE3HOJOPOKHOTO TPAaHCIIOPTa (HAIUIaBKa MPU PEMOHTHBIX paboTax, HaHECEHHE




JAKOKPACOYHBIX ITOKPBITUIN).

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

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

OK 01 OK 02
OCHOBHbBIE XUMUYECKHE 3aKOHbI, TCOPHU U YUEHUS CIIOCOOCTBYIOT 00JIe€ MOJIHOMY 2 TP 4.16.23.30
Y OCO3HAHHOMY IMOHMMAHHUIO0 XUMHUYECKUX MPOLECCOB sl POPMUPOBAHUS 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 XUMUYECKHUX 3JIEMEHTOB 110 IOJIOKEHUIO B [lepronnueckoit
3JIEMEHTOB T10 II0JIOKEHHUIO B cucreMe xumuueckux aemenTos [[.M. MenneneeBay.
[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 MUPOBO33PEHMS; 3HAHUE OCHOBHBIX XapAKTEPUCTUK U TIOBEICHUS
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" K 2.1
XHUMHUYECKOE PAaBHOBECHE IIpopunibubie W NPoPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEPKAHMSA. JIP 4.1 6"23"3 0

BydepHble pacTBOpbl B TEXHOJOTMUECKHUX Mpoleccax (MpU 3JIEKTPOXUMHUUYECKOM

9




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. CTpoenue 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 Il< 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 2.1
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 2.1
— 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
IK 2.1.
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 2.1
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 2.1
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 K 2.1.
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 2.1.
[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 K 2.1.
Ha OOBEKTaxX JKEJIE3HOJOPOKHOTO TpaHCcHopTa. TpeTHuyHble aMUHBI SBISIOTCS JIP 4,16,23,30

KaTaJiM3aTopaMu OTBCPKACHUA B IMOJIHYPCTAHOBBIX JIaKaX, HWCIOJBLB3YCEMBIX JIA

15




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 2.1.

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 2.1.
[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 2.1.
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 MK 2.1.
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 K 2.1
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

Y4eOHast TUCIUTUIMHA peaTn3yeTcs B yueOHOM KaOMHETe XUMHUHU.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCaJI0YHbIE MECTa MO KOJIMYECTBY 00YJarOIINXCS;
— pabouee MECTO IpenoaaBaTes;
— METOAMYECKHE MaTepHalIbl O JUCLHUIUINHE;

TexHuueckue cpeiacTBa OO0ydyeHMs paboyero Mecra IPEenoJaBaTelisd:  KOMIIBIOTEPHOE
o0opy/soBaHue, KOTOpOE IOHKHO COOTBETCTBOBATH COBPEMEHHBIM TpEOOBaHUSAM O€30MacCHOCTH U
HaAEKHOCTH, IMPelycMaTpuBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAJIBHOTO HCIOJIb30BaHUs KaOWHETa, ¢
[ENBI0 U3YYCHHsS] COOTBETCTBYIOIICH TUCIHMIUIMHBI, MYJIbTHMEAHIHOE 00OpyaoBaHUE (IIPOEKTOP H
MPOEKIIMOHHBIN IKpaH WK UHTEPAKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HammeHoBaHue cHenMaabHOrO TIOMEIICHUS: TOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranbHelii 3a1. OCHAIIEHHOCTH: pabouee MeCTo, KOMITbIOTEp (HOYTOYK) € 1ocTynoM K cetu « HTepHeT»
u O1OC.

HammeHoBaHme criennanbHOTO MOMENICHHUS: y4eOHas! ayTUTOPHs ISl TIPOBEICHHUS MPAKTUIECCKUX
3aHATUNA, TPYONOBBIX KOHCYIbTALUWA, WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOH aTTecTauuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYJOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu  oOyudeHus. OcHameHHOCTh: KomrmiekT ydeOHOM Mebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOIO M CBOOOHO PACIIPOCTPAHAEMOI0 IIPOIPAMMHOI0 o00ecnedeHHs :

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
uMeeTcss JIOCTYH K HWH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW cetn «MHTepHeT» (mamee - ceTh
«VIHTEpHET»), KaKk Ha TEPPUTOPUU OPTaHU3AIMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DMOC (MmoOunbHas U IEKCTOMHAS BEPCUH WITH Ke
BEO-KJIMEHT).

3.2. UudopmanuoHHOE o0ecnedeHre peau3aluu NPporpaMmbl

Jns peanuzanuu mporpamMMbl OMOnIHOTEYHBIH (DOHI 00pa3oBaTEIbHON OpPraHMU3ALUHU JOJKEH
MMETh TeYaTHbIC W/WJIH JIEKTPOHHBIE 00pa3oBaTeIbHbIe M HH(POPMAITMOHHBIE PECYPCHI, PEKOMEHTyeMbIe
IUTSL MCTIOJTB30BaHUs B 00pa30BaTEBLHOM IpOIiecce.

ITepeyenb pexkoMeHayeMBbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0UOJIMOTEeYHOT0 POoHIA:

OcHOBHBIC HCTOYHHMKH:

1. T'abpuensnH, O. C. Xumus: 11-i kiacc: 6a3oBblit ypoBenb: yueOuuk / O. C. I'abpuensu, U. T'.
Octpoymos, C. A. CnankoB. — 5-e u3zn., ctep. — Mockga: [Ipocsemenne, 2023. — 127 c¢. — ISBN 978-
5-09-103623-7. — Tekct : amekTpoHHbIi / Jlab : 3JeKTpoHHO-OMONMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/335036 (mara obOpamenus: 02.04.2024). — Pexum moctyma: Jjsi aBTOPH3.
MOJIb30BaTENEN.
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2. I'abpuensH, O. C. Xumus: 10-i kmacce: 6a30Bbiid ypoBeHb: yueOnuk / O. C. 'adbpuensn, U. T
Octpoymos, C. A. CragkoB. — 5-e u3j., crep. — Mocksa: [IpocBemenue, 2023. — 128 c. — ISBN 978-
5-09-107222-8. — Tekct : amektponHbii / Jlab : 37eKTpoHHO-OMOMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/335039 (mara obpamenus: 02.04.2024). — Pexum mocTyma: Ijsi aBTOPHS.
II0JIb30BaTEIEH.

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 ob6pamienus: 13.06.2023). — TeKcT: 3JEKTPOHHBIIA.

2. enucosa, O. U., Xumus: yueonuk / O. U. leancoBa. — Mocksa: KunoPyc, 2023. — 307 ¢. —
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

Ilepeyenns npogeccnoHaAIbHBIX 623 JAHHBIX M1 HHGOPMALMOHHBIX 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
(IIPEIMETA)

KonTpons

N OLCHKa pPE3yJIbTaTOB

OCBOCHHMSI y4eOHOH  JAUCITUTUIMHBI

OCYIICCTBIIACTCA

npenoaaBaTeyicM B IIPOUCCCC MPOBCACHHUA MMPAKTUICCKUX 3aH$ITI/II7I, TCCTUPOBAHUS, @ TAKIKC BbIIIOJIHCHHUA

00yJarmuMucs

WHAUBUAYAJIbHBIX

3aJIaHUM.

IIpomexyrounast

arrecranus B

Qg QepeHIIMPOBaHHOTO 3a4€Ta: CIaHbl Ha MOJIOKUTEIBHYIO OLIEHKY TEMaTHYECKHE TECTHI.

dhopme

OcBanBaemble Pa3nen/Tema T oeHOYHBIX MePONPUATHH
komnerennuu (OK, ITK),
JIUYHOCTHBIC Pe3y/IbTaThbl
(JIP)
OK 01 Bri6upats criocodosr | P1: Tema 1.1 - YeTHBIM onpoc;
peleHus 3a1a4 P2: Tema 2.1, Tema 2.2 - 3agayd Ha COCTAaBJIICHHE XUMUYECKUX
npodeccnoHaTBEHOMI P3: Tema 3.1. — 3.3; bopmyi;
JIESITEIbHOCTHU P4: Tema 4.1 — 4.3, - 3amaHusg Ha HCIIOJNIBL30BAaHUS XUMHUYECKOM
[IPUMEHUTEIBLHO P5: Tema 5.1 CUMBOJIMKM M Ha3BaHUM COEAMHEHUH 110
K pa3jIM4HbIM P6: Tema 6.1 HOMEHKJIAType MEXIYHapOAHOTO  COr03a
KOHTEKCTam P7: Tema 7.1 TEOPETUYECKOW M NPHUKIAAHOW XHMHHM U
JIP 2,4,16,23,30 P8: Tema 8.1 TPUBHUAIBHBIX HA3BaHUM MJII COCTaBJICHUS
XUMHYECKUX POPMYIT;
- 3acnymmuBaHue COOONICHHM M OLEHKa HX
MOATOTOBKU;
- PesynbraT BBHINOTHEHHUS MPAKTHUECKOMN
paboThI;
-IIpakTUKO-OpUEHTHUPOBAHHBIC 3a/IaHUS;
- Ilombop, anamu3 wu mnpeoOpa3zoBaHUE
yueOHoM nHdopmanuu
OK 02 P1: Tema 1.1 - YcTHBIN ompoc
Hcnonb3oBats P2: Tema 2.1, Tema 2.2 - 3acnymmuBaHue COOOIIEHUI M OLEHKAa HUX
COBPEMEHHBIE cpenctra | P3: Tema 3.1. — 3.3; MOATOTOBKY;
MOKCKa, aHaiInu3a u | P4: Tema 4.1 —4.3, - 3amaHug Ha HCIIOJNL30BAaHUS XUMHUYECKOM
HMHTEpIpETaluu P5: Tema 5.1 CUMBOJIMKM M Ha3BaHUM COEAVMHEHUH 10
uHopManuy, u | P6: Tema 6.1 HOMEHKJIaType  MEXKIYHAapOJHOIO  COI03a
nH(pOpMaLOHHbIE P7: Tema 7.1 TEOPETUYECKOW M NPUKIAAHOM XHMHHM U
TEXHOJIOTHH s | P8: Tema 8.1 TPUBHUAIIBHBIX HA3BaHUU [JIsl COCTABIICHMS
BBITIOJTHCHUS 3a1a4 XUMUYECKHUX (HOpMYIT;
npodeccnoHanbHOM - Pe3ynbrar BBINOJHEHUS BHEAYIUTOPHBIX
NEeSTETHHOCTH. CaMOCTOSITEJIbHBIX PaboT
JIP 2,4,16,23,30 - Pe3ynpTaT BBINONHEHUS MPAKTHYECKOU
paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE 3a]JaHUS;
- Ilomgbop, amamm3 wu mnpeoOpazoBaHUE
yuebHol nHpopMaIu
OK 04 P2: Tema 2.2 - YcTHBIM onpoc
DddexTuBHO P3: Tema 3.2 - 3acnymmBaHue COOOIIEHUI M OlEHKAa HUX
B3aMMO/ICHCTBOBATh u | P4: Tema 4.2, Tema 4.3 MOATOTOBKH;
paborath B koJutekTHBe u | P6: Tema 6.1 - 3aaHusl Ha UCIOJIB30BAHUA XUMHYECKOU

KOMaH/Ie.
JIP 2,4,16,23,30

CUMBOJIMKM ¥ Ha3BaHWHM COENWHEHUM IIO
HOMEHKJIAType MEKIYHApOJHOTO  COKO3a
TEOPETUYECKOW M NPUKIAAHOW XHMHHM U
TPUBHUAIBHBIX HA3BAaHWM JUII COCTABJICHUS
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XUMUYECKHX (HOpPMYIT;

- Pesynprar BBINOJIHEHUS IPAKTUYECKOU
padoTHI;

- Pesynbrar BBINONHEHUS J1AOOPATOPHOU
padoTHI;

-IIpakTHKO-OpHEHTHPOBAHHBIE 3a/1aHUS;

- Ilogbop, anamm3 u mnpeoOpazoBaHHE
yueOHOI nHpopMaIH

OK 07

ConeiicTBOBaTH
COXPAHEHHIO OKPYKAIOLIEH
Cpelpl,
pecypcocOepexeHuto,
IPUMEHATh  3HaHUSA 00
WU3MEHEHUU KJIMMara,
IPUHLMIIBL  OEpEkKITUBOIO
IIPOU3BO/ICTBA,

3¢ (HEeKTHBHO JIEHCTBOBATH B
YPE3BBIYANHBIX CHTYAIHSIX.

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

-[IpakTHKO-OpUEHTHPOBAHHBIE 3a/IaHUS;
- Tlombop, amamu3 wu mnpeobpazoBaHUE
yaeOHol nH(pOopMaIuy;

JIP 4,16,23,30

IIK 2.1. P3: Tema 3.1, 3.2 - Pe3ynpTaT BBINONHEHUS MPAKTHYECKOU
P4: Tema4.2.1,4.2.3 paboTHI;

ObecneunBars P6: Tema 6.1. - Pesynprar BBINONHEHUA JTaOOPAaTOPHOI

TEXHUYCCKOC P8: Tema 8.1 paboTHhI;

o0CITy)KMBaHHUE YCTPOHCTB -IIpakTUKO-OpUEHTHUPOBAHHBIC 3a/IaHUS;

CIb U cuctem XAT. - Tlombop, amamu3 wu mnpeoOpa3oBaHUE

JIP 4.16.23.30 yueOHoi nHhopManuu

5. HEPEYEHb UCTTIOJIB3YEMbBIX METOJ1OB OBYUEHMU A
5.1 IlaccuBHBIE: JTEKIMH (TEOPETHUECKUE 3aHATHUSA), ONPOCHI, IPAKTHYECKHE U Ja00opaTOpHbIe

3aHATHA.

5.2 AKTUBHBIC U UHTEPAKTUBHBIC. MUHU - KOH(PEPESHITHSI.
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