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1 Pabouast mporpaMMa IOJUIEKHUT €XKETOTHON aKTyaJH3allMd B COCTaBE OCHOBHOW MpO(eCCHOHAIBHON 00pa3oBaTeIbHOM
IIPOTPaMMBI-TIPOTPaMMBI  TTOATOTOBKH crnennanuctoB cpennero 3BeHa (OIIOII-TITICC3). Ceenenns 00 axTyaqu3aliu
OIIOII-ITITCC3 BHOCsTCS B ucT aktyanuzanuu OTTOIT-TITIICC3.
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1. IACIIOPT NPOTPAMMBbI YUYEBHOM JUCLUATIJINHBI (TPEJMETA)
OY/In.12 XUMMS

1.1. Ob6aacTh npuMeHeHus padoyeil NpOorpaMmsl

Pabouas mporpamma ydeOHOM aucuuiuinabl (nmpeamera) OV /Im. 12 Xumus sBIsSETCS 4YacThIO
nporpamMMmbl cpegHero oOmiero oOpaszoBanust mo crneuuanbHocTaM CIIO 23.02.06 Texunuueckas
AKCIUTyaTalus MOJBUKHOTO COCTaBa KEJIE3HBIX IOPOT

Pabouass mporpamma OV/In.12 Xumus MOXKeT OBITH HCIOJIB30BaHA B MPOQPECCHOHATBHON
MIOITOTOBKE, MEPETOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIUN pabounXx 1o mpodeccusim:

18540 Cnecapb 10 peMOHTY ITOJIBUKHOT'O COCTaBa.

1.2. MecTo yueOHoii qucuunanubl B cTpyktype OIOII-TIIICC3:

B yueOnpix mmanax OIIOII-TIIICC3 mecto y4eOHON OUCHMIUIMHBI (MIpeIMeTa) - B COCTaBe
o0mux o01eo0pa3oBaTeIbHBIX YUYCOHBIX TUCIMIUIAH, (POPMUPYEMBIX M3 00S3aTEIBHBIX MPEAMETHBIX
obmnacreit ®I'OC cpemnero obmiero obpazoBanus, it cnenuanbHocTeld CIIO cooTBETCTBYIOIIETO
npoduns npodeccruonaibHOro 00pazoBaHus, peanusyercs Ha 1 Kypcee.

1.3. Ilnanupyemble pe3y/bTaTbl 0CBOEHUS JUCHUILINHBI (MIpeaMeTa)

1.3.1 Lenp yueOHOW IUCHUILUIMHBI (Tpeamera) — TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
y4eOHOH TUCIMITIHHEI (IPEIMETA).

W3ydyenne xumun Ha 06a30BOM YPOBHE CpeIHEro (IIOJIHOTO) 001Iero o0pa3oBaHus HAIMPABIICHO
Ha JIOCTH)KEHUE CIIETYIOIINX 1IeJIeH:

- OCBOCHHME 3HAHUN O XMMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAy4YHON KapTHHBI MHPAa,
BOXHEUIIINX XUMUYECKUX MTOHATHUSX, 3aKOHAX U TCOPHSIX;

- OBJIAJICHUE YMEHHSIMH IMPUMEHITHh MOJNyYEeHHBbIE 3HAHUSA Al OOBSICHEHUS Pa3sHOOOpA3HBIX
XMMHAYECKUX SIBJICHUH W CBOWCTB BEIIECTB, OICHKH pOJM XHMHH B PAa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJYyYeHUH HOBBIX MaTE€PHAJIOB;

- pa3BUTHE TO3HABATEIIbHBIX WHTEPECOB M HWHTEJUICKTYaJbHBIX CIIOCOOHOCTEW B Ipolecce
CaMOCTOSITENILHOTO MPHOOPETEHUSI XUMUYECKIX 3HAHUI C HCIOJNb30BAaHUEM DPA3JIMYHBIX MCTOYHUKOB
nHpOpPMAIINH, B TOM YHCIIE€ KOMIIBIOTEPHBIX;

- BOCIIMUTaHUE yOEXKIEHHOCTH B MO3UTHBHOM POJIM XUMHUH B KU3HH COBPEMEHHOIO OOIECTBa,
HEOOXOIMMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U OKpYIKaroIIe cpejie;

- IIPUMEHEHHUE IMOJyYEHHbIX 3HAHUNH U YMEHMH JUIsi 6€30MacHOTrO0 MCIOJIb30BAHUS BELIECTB U
MaTepHaJioB B OBITY, CEIHCKOM XO3SHCTBE W Ha TPOM3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a7ad B
MOBCEJIHEBHON JKU3HU, MNPEAyNpPexXJICHHUs SBICHHH, HAHOCSAIIUX Bpea 3/0pOBBbIO YEJIOBEKAa U
OKpY>Karollen cpene.

1.3.2 B pe3ynbrate ocBoeHus yueOHOM nucuuiuimHbl OYn.12 Xumus Ha 6a30BOM ypoBHE
00yYaroImuics TOJKeH 3HATH U MOHUMATh:

- Ba)XKHEHIIME XUMHUYECKHE IOHSTHUSA: BEIIECTBO, XMMMYECKHH 3JIEMEHT, aToOM, MOJEKYyJa,
OTHOCHUTEIIbHBIC aTOMHAs M MOJICKYJIIpHAs MacChl, MOH, aJUIOTPOITUS, U30TOIBI, XUMHUECKasI CBA3b,
3JIEKTPOOTPHUILIATEILHOCTh, BAJIEHTHOCTb, CTEMEHb OKHUCIEHHs, MOJIb, MOJISIpHas Macca, MOJIAPHBIN
00BbEM, BEILIECTBA MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPHI, SJEKTPOIUT U HE
AJIEKTPOJIUT, 3JIEKTPOJIUTUYECKAs JUCCOLUAINS, OKHUCIUTENb W BOCCTAaHOBHUTEJb, OKUCIEHUE U
BOCCTaHOBJICHUE, TETUIOBOHM d(PPEKT peakiuu, CKOPOCTh XUMUIECKON peaKInu, KaTaiu3, XUMHIECKOE
paBHOBeCHeE, YIIIEPOAHbII CKeleT, (yHKIMOHATIbHAS IPYIINa, U30MEPUsi, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBl XHMHHU: COXpPaHEHHS MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa,
NEPUOINIECKUN 3aKOH;

- OCHOBHBIEC TCOPUU XUMHU: XUMHUECKOW CBSI3H, JIEKTPOIUTHIECKON JAUCCOIUAINN, CTPOCHUS
OpPraHUYeCKUX COCTUHEHUH;

- B@XHEWIME BEIIECTBA M MaTEpUaNbl: OCHOBHBIE METAUIBI W CIUIABBHI, CEpHas, COJIsSHas,
a30THas M YKCYCHAasi KUCIIOTHI; IEJIOUH, aMMHUAK, MUHEPaJIbHbIE YA0OpEHHsI, METaH, STUJICH, alleTHJIEH,
O€H30J1, 3TaHOJI, KHUPbI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KJeTyaTka, OelKH, UCKYCCTBEHHBIE U
CHUHTETHYECKUE BOJIOKHA, Kay4yKH, MJIaCTMACCHI.

yMeTh:



Al

- Ha3bIBAaTh U3yUEHHbIE BELIECTBA 110 "TPUBHAIBHON" WIIN MEKAYHAPOIHOW HOMEHKJIATYPE;

- ONpEIENATh BAICHTHOCTh M CTENEHb OKHCICHHUS XUMHYECKHX 3JIEMEHTOB, THI XUMHYECKOU
CBSI3U B COEQUHEHUSX, 3apsl HOHA, XapakTep cpelbl B BOJHBIX pPACTBOpAaX HEOPraHUYECKHUX
COEMHEHUI, OKUCINUTENb W BOCCTAHOBHUTEIb, NPUHAIIEKHOCTh BEILECTB K Pa3IMYHBIM KiaccaM
OpPraHUYECKUX COEJUHEHUM;

- XapaKTepU30BaTh 3JIEMEHTHI MaJIbIX IIEPUOOB 10 UX MOJOKEHUIO B IEPUOIUUECKON CUCTEME
JH.N.MenneneeBa; oOlue XUMHUYECKHE CBOICTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIacCOB
HEOPraHMYECKUX M OPraHUYECKUX COEAUHEHMH; CTPOCHHE U XMMHUYECKHE CBOMCTBA H3YyYEHHBIX
OpPraHUYECKUX COECJUHEHUM;

- OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOEHUSI, IPUPOLY XUMUYECKOU
CBSI3U (MOHHOM, KOBAJEHTHOM, METAJUIMYECKOH), 3aBUCUMOCTh CKOPOCTHM XMMHYECKOH peakuuu |
MOJIOKEHHS XMMUYECKOT'O PaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBIIOJHATh XUMHUYECKUH HKCIEPUMEHT 110 PACHO3HABAHUIO BAKHEUIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB;

- TPOBOAWUTH CAMOCTOSTENIBHBIH MOMCK XUMHMYECKOH HHGPOpMAalLMU C HCIOJIb30BaHUEM
Pa3IMYHbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX H3JIaHUH, KOMIBIOTEPHBIX 0a3 /aHHBIX, PECYpCOB
HHTepHeTa); UCMOIb30BaTh KOMIBIOTEPHBIE TEXHOJOIMM JUIsl 0OpabOTKM U Hepefayd XMMUYEecKOH
nHOpPMAIINY U €€ TIPEICTABICHUS B Pa3IMIHBIX (hopMax.

B pesynbrare ocBoeHus y4eOHOW AMCHUIUIMHBI OOYYaroIIUIiCs JIOJDKEH HCIOJIb30BaTh
npuoOpEeTEHHBIC 3HAHUSA U YMEHHSI B TPAKTUYECKOM IEeATETLHOCTH U TOBCEAHEBHOM KU3HU IS

- 00BSICHEHUSI XUMUYECKUX SBJICHUN, IPOUCXOSAIIUX B IPUPOJIE, OBITY M HA IIPOU3BOJICTBE;

- OIIpe/IETICHHs] BO3MOXKHOCTH IIPOTEKAHUSI XUMUYECKHUX MPEBPALLEHUI B PAa3IUUHbBIX YCIOBUIX
Y OLIEHKH MX MOCIIEACTBUH;

- 9KOJIOTMYECKH IPaMOTHOI'O ITOBE/ICHUS B OKPYXKAIOLIeH cpere;

- OLICHKM BIMSHHUSA XMMUYECKOI'O 3arpsi3HEHMsI OKPY>KAOLIEeH cpellbl Ha OpraHu3M 4elloBeKa U
ApYyTHUE )KUBBIE OPTaHU3MBI;

- Oe3omacHOro oOpalieHuss € TOPIOYMMH M TOKCHUYHBIMHM BEILECTBAMHM, JaOOpaTOPHBIM
000opyI0BaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTPAIMU B OBITY M Ha IIPOU3BOJICTBE;

- KPUTUYECKOW OIIEHKHU JIOCTOBEPHOCTU XMMHUYECKON MH(POpMAIMH, TOCTYNAIOUIEH U3 pa3HbIX
HCTOYHUKOB;

- TIOHMMaHHUs B3aUMOCBSI3M Y4eOHOTro ImpenMera ¢ OcoOeHHOCTSIMH mpodeccuil u
npoeCCUOHATLHON JESTETbHOCTH, B OCHOBE KOTOPBIX JIeXKAaT 3HAHHUS IO JIaHHOMY Yy4yeOHOMY
MpeIMeETYy.

1.3.3 [1nanupyemble pe3yabTaThl OCBOCHUS Y4eOHOW AUCHUIUINHBI (TIpeIMeTa):

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



Kon n nHanmenoBanue IlnanupyemMsble pe3yabTaThl 00y4eHHs
topmupyembIx
. JIMYHOCTHBIE, MeTANIPEMETHBI IIpenmeTHBI
KOMITETeHIHi OCTHBIE, MeTanpeMeTHbIe peaAMeTHbIe
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJIETh CHCTEMOM XMMHYECKUX 3HAHHUM, KOTOpas BKIIIOYAET:

Bribupats ciocoOst
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATeIbHOCTH
MMPUMCHUTCIILHO

K Pa3IMYHbIM
KOHTCKCTaM

- TOTOBHOCTh K
MacTepcTBa, TPYA0II00uE;
- TOTOBHOCTH K aKTUBHOM JIEATEIHbHOCTH TEXHOJIOTHUECKOUN H
COLIMAJIbHOW HANPaBICHHOCTH, CIOCOOHOCTh MHUIIMHPOBATH,
IUIAHUPOBATh M CAMOCTOSITENILHO  BBIMONHSITH — TaKYHO
JeSITeNIbHOCTD;

- WHTEpEC K pas3nuvHbIM chepam mpodeccrnoHaIbHON
NeSITeIbHOCTH,

Osaagenne YHUBEPCATBLHBIMH
M03HABATEJILHBIMU JIeliCTBUAIMU:

a) 0a3oBble JIOTHYeCKHe AeHCTBHUSA:

- CaMOCTOATENIbHO (HOPMYIHpPOBaTH M AKTyaIU3HPOBATh
npobieMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS
CpaBHEHMS, KJIacCU(PHUKAIMN 1 000OIIICHHUS;
- ONpenensaTh UeNu  JIeSTeNbHOCTH,
MapameTphbl ¥ KPUTSPUH UX JTOCTHKCHHS

- BBISBISITH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

OCO3HAaHUC OCHHOCTHU

TpyAay,

y4eOHBIMH

3alaBaTb

MMPOTUBOPLCHUSA B

- BHOCHTH KOPPEKTUBBI B JCATCIIBHOCTD, OIICHUBATb
COOTBECTCTBHC PE3YIILTAaTOB OEIsIM, OILICHMBATb PHUCKH
HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTH

- pa3BHUBAThb KpCaTUBHOC MBIIUICHHUEC npu PpCIICHNA

KU3HEHHBIX TIPOOIIEM

0) 0a30BbI€e HCCIEN0BATEILCKHE NeHCTBHS:

- BJIQJICTh HAaBBIKAMHU YYE€OHO-HCCIIEIOBATEIILCKONW M TTPOSKTHOM
JEeATEeTbHOCTH, HABBIKAMU Pa3pelieHus] IpooeM;

- BBIABJIATH HpI/I'-II/IHHO-CJ'Ie)ICTBeHHBIe CBsA3U nu

aKTyaJIM3UpOBaTh 3a/1ady, BBLABUIaTh THIIOTE3Y €€ PpELICHUs,

HAXOJIUTh aprYMEHTHI IS JIOKA3aTeIhCTBA CBOMX YTBEPKIACHUH,

OCHOBOIIOJIATAIONIME  TMOHATHA (XMMHUYECKUH  DJIEMEHT,  aToM,
JNIEKTPOHHAs 000J0YKa atoma, S-, P-, O-3JEKTPOHHBIC OpPOUTAIIH
aTOMOB, HWOH, MOJIEKYJa, BaJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHCIICHHS, XUMHUYECKas CBs3b, MOJb, MOJISIpHas Macca,
MOJISIPHBI 00BEM, YIJIEPOIHBIA CKeNleT, (pyHKUMOHAIbHAs TpYIIa,
paauKai, HM30MEpHs, H30MEphbl, T'OMOJIOTHYECKUN psi, TOMOJIOTH,
YIJIEBOJOPOMBIL, KHCIOPOI- W  a30TCOJIEpKAIMe COCTMHEHHS,
OMOJIOTUYECKH aKTHBHBIC BellecTBa (yIJEBOMABI, >KHPBI, OCIKH),
MOHOMEp, TOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COEIMHEHUS, KPUCTAIUTMYECKAsl PEIIETKA, TUITbl XUMUUECKUX PeaKIuii
(OKHCIUTEbHO-BOCCTAHOBUTENBHBIC, 9K30- M DHIOTEPMHYECKHUE,
peakiuy MOHHOTO OOMEHa), pacTBOP, JIEKTPOIUTHI, HEIJICKTPOIUTHI,
ANIEKTPOIIUTUYECKAS]  IUCCOIMANNS, OKUCIHUTEIb, BOCCTAHOBHUTEID,
CKOPOCTb XMMHUECKON PEaKlIMU, XUMHUUECKOE PABHOBECHUE), TEOPUU U
3aKOHBI (TEOpPHs XHMHUYECKOTO CTPOCHHS OpPraHMYECKUX BEIICCTB
AM. bytiepoBa, Teopuss HIEKTPOIMTHUYECKOM  JTUCCOLMAIINY,
nepuonudeckuii 3axon J[.1. MenneneeBa, 3aKOH COXpaHEHUsI MaCChl),
3aKOHOMEPHOCTH, CHMBOJIMUECKUM S3BIK XMMHHM, (HAKTOJIOIHYECKHE
CBEICHHWS O CBOWCTBaX, COCTaBEe, TONyYeHUH W 0e30MacHOM
UCIIOB30BaHUN B@KHEHIIMX HEOPraHMYeCKMX M OpraHHMYecKuX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIILHOCTH YEIIOBEKA,;

- YMETh BBISIBIISITH XapaKTepHBIE MPU3HAKH M B3aMMOCBSI3b W3YUEHHBIX
TIOHSTUI, TTPUMEHSTh COOTBETCTBYIOIINE TIOHSTHS TMpPH ONHCAHHUU
CTPOEHUS U CBOMCTB

HEOPraHWYEeCKHX W OpPTraHWYeCKHX BEIIECTB W WX IPEBpAIICHUN;
BBISBIISATH  B3aUMOCBS3b XMMHYECKUX 3HAaHUM C TIOHATHAMH H
TIPE/ICTABICHUSIMU IPYTUX €CTECTBEHHOHAYUYHBIX MPEIMETOB;

- YMEThb HCIOJb30BaTh HAUMEHOBAHHUS XUMHUECKUX COEeIMHEHHH
MEXIYHApPOJHOIO COKO3a TEOPETHYECKOM M MPUKIAJHON XUMUU U
TPUBHAIbHbIC HA3BaHUSl BAXHEWIIMX BELIECTB (STHJICH, alleTHUJIEH,
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3a/1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;
- AHAJIM3HMPOBATh IIONYYCHHBIC B XOAE pEIICHUA 3a1a4u

PE3yJbTaThbl, KPUTUYCCKU OLCHMBATL HUX JOCTOBCPHOCTD,
IIPpOrHO3UPOBATh HN3MCHCHHC B
HOBBIX YCJIOBUAX;

- YMCTb IIEPEHOCUTH 3HaHUA B IMO3HABATCIIbHYIO u

MPAKTUYECKYIO 00JTaCTH KU3HEACATEIIbHOCTH;

- yMeTh MHTEIPUPOBATh 3HAHHS W3 PA3HBIX MPEIMETHBIX
obJacrei;

- BBIJIBUTATh HOBBIE WJIEH, MPEMJIAraTh OPUTMHAIBHBIE T10IX0IbI
U pELICHHUS;

- CIIOCOOHOCTE HX HCIIONB30BAaHUSA B
COLIMAIBHOM IPAKTHKE

[O3HABATEIILHON U

rMuepuH, (eHon, (opmanbIerua, YKCyCHash KHCIOTa, TIIUIMH,
YTapHBIN ra3, yrJIEKUCIbIA a3, aMMUaK, ranieHas U3BeCTb, HeraleHas
W3BECTh, TUTHEBAas COAA U JPYIHX), COCTaBIATH  (HOPMYJIBI
HEOPraHUYECKUX M OPraHUYECKHMX BEIIECTB, YPABHEHUS XMMUYECKHX
peakiuii, OOBACHATH WX CMBICT; TOATBEPXKAATh XapaKTEPHBIC
XMMHYECKUE CBOMCTBa BELICCTB COOTBETCTBYIOLIMMHU
JKCIIEPUMEHTAaMU U 3alIUCAMHU YPAaBHEHUM XUMHUYECKUX PEaKIINii;

- yMeTb yCTaHaBJIMBaTb IIPUHA]UIEKHOCTh U3YUYECHHBIX
HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K OINPENENICHHbIM KIaccaM U TIpylmaMm
COCAMHEHUM, XapakTepU30BaTh UX COCTAaB M BAKHEHININE CBOMICTBA;

OIPEICIIATh BUJIBI
XAMHYCCKUX CBs3el (KOBaJICHTHAs, WOHHAS, METaJUTMYecKasi,
BOJIOPO/IHASI),  THIIBI ~ KPHCTAUIMYECKHX  PEHICTOK  BEILECTB,
KJ1acCU(UIIUPOBATh XUMHYECKHE
pEaKInu;

- chopMUpOBATh TPEACTABICHHS: O XHUMHUYECKOM COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIU XUMHUH B TO3HAHHUH
SBIICHUA TIPUPOJBI, B (OPMHPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIUOHAILHOW TPAaMOTHOCTH, HEOOXOIUMOMN st
pelIeHUs TPAKTHYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIECHUS K CBOEMY 370POBbIO U TPUPOTHOM CpeEE;

- YMCTb NPOBOAWUTH PpPacCuCTbl MO0 XWUMHYCCKHUM q)opMynaM u
YpaBHEHUSM XUMHYECKHX PEaKIUi ¢ UCTIOIb30BaHUEM (DU3HUECKUX
BCJIMYHMH, XapaKTCPU3YIOIMIUX BCIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
MaccCHI, o0beMa
(HOpMmanbHBIE ~ YCIIOBHSI)  Tra3oB,  KONMYECTBA  BEIIECTBA,;
HCIIOJIb30BaTh CHUCTCMHBIC XUMHWYCCKUC 3HAHUA I TPUHATHA
pelIeHNI B KOHKPETHBIX JKW3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C
BCHICCTBAMU U UX TPUMCHCHHUEM.

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpencTBa TTOMCKa,
aHanm3a 5

B 00/1acTH HEHHOCTH HAYYHOI'0 ITO3HAHMS

- c(hOPMHUPOBAHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH M OOIIECTBEHHON
IIPAKTUKN, OCHOBAHHOI'O Ha MAIOTE KyJIBTYD,

CHOCO6CTBy}OHIeF0 OCO3HaHHIO CBOCTO MeECTa B

- yMeTb IUIAaHUPOBATh W BBINOJHATH XUMHUYECKUH HKCIIEPUMEHT
(mpeBpallieHus] OPraHNYeCKUX BEIIECTB MPU HArpeBaHWH, MOJydeHHE
9TUJEHA W U3y4YEHHE €ro CBOICTB, KayeCTBEHHbIE pEaKIMU Ha
anbJIeTUJIbl, KpaxMaJll, YKCYCHYIO KHUCIIOTY; JE€HaTypaiys OeNKoB Mpu
HarpeBaHUU, IBETHbIEC pEaKIIMU OEITKOB; MPOBOIUTH PEAKIIMH HOHHOTO

2




UHTEPIIpETALIMH MOJINKYJIbTYPHOM MUDE; oOMEHa, OIpeneNiTh Cpeay BOIHBIX pacTBOPOB, KayeCTBEHHBIC
uHpopmManuu, U | - COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATENbCKOW KYJBTYPBHI | peakiMd Ha cyibgar-, kapOOHAaT- U XJIOPUA-aHUOHBI, HAa KATHOH
nH(pOPMAaLOHHBIE KaK Cpe/CTBAa B3aMMOJAEHCTBUS MEXIYy JIOAbMH U IO3HAHMS | aMMOHMS; PELIATh SKCIIEPUMEHTANIbHBIE 3a/1a4u 110 TeMaM "Meramis"
TEXHOJIOTHH JUIs | MUpa; u "Hemeramnpl') B COOTBETCTBHMM C TpPaBWIAMH  TEXHUKH
BBIMIOJIHEHUST  3aj[ay | - OCO3HAHME IIEHHOCTH HAyYHOHW JEeSTeIbHOCTH, TOTOBHOCTH | O€30MAaCHOCTH MpH OOpalieHWH C BEIECTBaMHU M J1A0OPAaTOPHBIM
npodeccnoHanbHOM OCYILIECTBIISTh MIPOEKTHYIO u HCCIIE0BATENbCKYIO | 000pYA0BaHHEM; MPEICTaBIIATh pe3yJbTaThl XHUMHYECKOTO
NESITEIbHOCTH. JEATENbHOCT UHANBUIYAJIbHO U B TPYIIIIE; JKCIIEpUMEHTa B (OpMe 3alHMCH YpPaBHEHHH COOTBETCTBYIOIINX
OsJajeHne yHHBepPCAJIbHbIMYU Y4eOHbIMU peakiuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;
MO03HABATEJILHBIMH [1eliCTBUAMU: - YMeTh aHAJM3UPOBATh XUMHYECKYIO HH(POPMAIIHIO, TTOTyYaeMyIo U3
B) padora ¢ uHopmanuei: pa3HbIX HMCTOYHHKOB (CPEIACTB MaccoBOM HH(OpPMAIMH, CETh
- BJIaJIeTh HaBBIKAMU TOJTy4eHHs] HH(POPMAIK U3 UICTOYHUKOB | IHTepHET U npyrue);
pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH IIOMCK, AHAJIN3, | - BIIAJIETh OCHOBHBIMM METOJAaMU HAyYHOTO IIO3HAHMS BEILLIECTB U
CHCTEMAaTH3aLMI0 U MHTEPIPETALHNIO WHPOPMAIMN Pa3IMUHbIX | XAMUYECKUX SIBJIICHUN (HAOJIOZCHHE, W3MEPEHUE, DKCIICPHMEHT,
BUJIOB U ()OPM MPECTABICHUS; MOJIETIMPOBAHUE);
- CO37[aBaTh TEKCTbl B pPA3MMYHBIX (opMaTax ¢ YdYeTOM | - yMETh TPOBOJUTH pacyeThl IO XUMHYECCKUM (GOopMysiaM |
Ha3HayeHus UHGOpPMAIMK M LEJEBOM ayIUTOPUM, BBHIOMpAs | ypaBHEHHSIM XUMHUYCCKUX PEAKIMHA C UCIOIb30BaHUEM (PU3UICCKIX
ONTUMAJIbHYIO (POpMY IIPE/ICTABICHUS U BU3YyaIU3aL1H; BEJIMYMH, XapaKTEepU3YIOIIUX BEHIECTBA C KOJMYECTBEHHOW CTOPOHBI:
- OLICHUBATbH JI0CTOBEPHOCTH, JISTUTUMHOCTh MH(OpPMAIIUK, | MacChl, OOBeMa (HOpPMANbHBIE YCJOBHs) Ta30B, KOJIWYECTBA
€€ COOTBETCTBHE IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM; | BEIIECTBA; KCIONb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHWS JIJIs
- HCIOJIb30BaTh cpencraa MH(OPMAIIMOHHBIX U | IPUHATUS  pPEUIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX,
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUH B PEIIEHUU KOTHUTHUBHBIX, | CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHUEM
KOMMYHHUKAaTUBHBIX Y  OpPraHU3allMOHHBIX  3a1a4  C
co0IroieHNEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKHU O€30MacCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MpaBoBbIX U 3TUYECKUX HOPM, HOPM
nH(pOPMaAIIMOHHOM 0€30MaCHOCTH;
- BJaZeTh HAaBbIKAMM PACIIO3HABAHUS M 3aIUTHI MH(POPMAIIUH,
MH(POPMALIMOHHON 0€30M1aCHOCTH IMYHOCTH
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M | - YMETh IUIAHUPOBaTb W BBIIOJMHATh XHMHUYECKHH SKCIIEPUMEHT
S¢dexTuBHO CaMOOINPEEIIECHHUIO; (IpeBpalleHus] OpraHMYecKUuX BEIIECTB MPU HArpeBaHUM, MOIyYEHHUE
B3alMOJICIICTBOBATh | - OBJAJECHHE HaBbIKAMU  y4eOHO-  MCCJIENOBATENbCKOM, | STMJIEHa M M3YYEHUE €ro CBOWCTB, KAayeCTBEHHBIE pEaKLIMH Ha
u paboTtath B | IPOEKTHOM U COLMAIILHOM AEATEIBHOCTH; aNbJIETHIBI, KpaxMai, YKCYCHYIO KUCIIOTY; JAEHaTypauusi OElKOB IpH
KOJIJIEKTHBE u | OBnajeHMe  YHUBEPCAJIbLHbIMH  KOMMYHUKATHBHBIMH | HATPEBAHUM, [IBETHBIE PEAKLIUK OEJIKOB; IPOBOIUTH PEAKIIMH HOHHOTO
KOMAaHJE. AeCTBUSAMU: oOMeHa, OompeneNniaTb Cpeay BOAHBIX pPACTBOPOB, KAa4EeCTBEHHBIE

0) coBMeCTHasi 1eATeJIbHOCTD:

peakiu Ha cyinbdar-, KapOOHAT- M XJIOPHJI-AHWOHBI, HAa KAaTHOH
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- IIOHMMAaTh " HCIO0JIH30BaTh MIPEUMYIIECTBA
KOMaH/THOM ¥ MHIUBUyJILHOU PaOOTHI,

- TPUHUMATh LETIH COBMECTHOI JICATCIIEHOCTH,
OpraHu30BbIBaTh M  KOOPJAWHUPOBaTh JICHCTBUA MO €€

JOCTH)KCHMIO: COCTABJIATh IUIAH JIEHMCTBMM, paclpelnessiTh
pOJIM C y4eTOM MHEHMH YYaCTHHKOB OOCYXKIaTh PE3yJbTaThl
COBMECTHOM paOOTBhI;

- KOOP/IMHUPOBATh U BBIIOJIHATH paboTy B YCIOBUSIX PEAIbHOIO,
BUPTYAJILHOTO U KOMOMHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBJIATh ITO3UTHBHOE CTPATErMYECKOe IIOBEICHUE B
Pa3MYHBIX CUTYaLUsIX, TPOSIBIISITH TBOPUECTBO M BOOOPAKEHHE,
OBbITh MHULIMATHBHBIM

Osaagenne YHHUBepPCAILHBIMH
JNEeHCTBUSIMM:

r) IpUHATHE ce0sl M APYTrUX JI0aei:
- IPUHUMaTh MOTUBBl W apryMEHThl JpPyrux JIOAEH Npu
aHaJIM3€e Pe3yJIbTaToOB AEATEIbHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO JIPYTHX JIIOJEH Ha OLINOKU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMAaTh MUP € HO3MIMU APYTOro
4eJI0OBEKa;

peryJsiTUHBHbIMHU

aAMMOHHUSI; PeIIaTh SKCIIEPUMEHTAIBHBIC 331a4H 110 TeMaM «MeTauibh)
u «Hemerawiby) B COOTBETCTBUM C IPAaBWIAMH  TEXHHKU
0€30MacCHOCTH TpU OOpAaIlCHUH C BEIIECTBAMU M JIA0OPATOPHBIM
000py/IOBaHUEM; HPE/CTABIATh  Pe3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucCH ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyJIHPOBATH BBIBOABI HA OCHOBE ITUX PE3YJIbTATOB

OK 07.
CoelicTBOBaTh
COXPaHEHUIO
OKpY>Karolle Cpebl,
pecypcocOepexeHuIo,
NPUMEHATh  3HAHUSA
00 U3MEHEHUHU
KJIUMaTta, MPHHIUIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JICVICTBOBATh B
Ype3BbIUATHBIX
CUTYaIUsX.

B o0s1acTH 3K010rH4€CKOro BOCIIMTAHMA:

- copMHPOBAHHOCTbH IKOJOTUYECKON KYJIbTYpPbl, TOHUMaHNE
BIIUSIHUS COLIMATIbHO-D)KOHOMUYECKHX ITPOLIECCOB HA COCTOSTHHE
NPUPOTHOM M COLMANIBHON Cpelbl, OCO3HAHUE TIJI00aTBLHOTrO
XapakTepa 3KOJIOTMYECKUX Mpodiem;

- IUIAHUPOBAHUE U OCYILECTBICHNE JEUCTBUN B OKPY KAIOILIEH
CpeAe Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO DPAa3BUTHSA
YeJI0BEYECTBA; aKTUBHOE HENPUATHE ACHUCTBUM, NPUHOCILUX
BpE OKPYKAIOLIEH cpere;

- yMeHHE IIPOrHO3UPOBATH HeOJIaronpusTHhIC
9KOJIOTUYECKHUE MTOCJIEJCTBHSA MIPEAIPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- pacLIupeHue OIbITa  JEATEIIBHOCTU  DKOJIOIMYECKOU
HaIlpaBJIEHHOCTH;

- OBJIQJICHUE HaBBbIKAMU y4eOHO-MCCIIEI0BATENIBCKOM,

- chopmupoBaTh MpPEACTaBICHUS: O XUMHMYECKOM COCTaBIISIOLICH
€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B IO3HAHUU
SABJICHUH TPUPO/bI, B (OPMUPOBAHUM MBIIIJICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (YHKUHMOHAIBHOW TPaMOTHOCTH, HEOOXOAWMOW s
pelIeHUs] MPaKTHYECKUX 3a7add  SKOJIOTHUECKH OOOCHOBAHHOTO
OTHOILEHUS K CBOEMY 37I0POBBIO M IIPUPOIHOI Cpejie;

- yMeThb COOJIOaTh MpaBHja SKOJOTHUYECKH 11€1ecO00pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOM AEATETHHOCTH B IIEJSIX COXPAHEHHUS
CBOETO 3/0pOBbsS U OKPYXAIOLIEH HPUPOJHOM Cpelbl, YUUTHIBATH
OMACHOCTb BO3/ICHCTBHSI HA JKUBBIE OPraHU3MbI OIpEIETICHHBIX
BEILIECTB, IIOHMMasi CMBICI IIOKa3aTessl MPENENbHOM JOIyCTUMOMN
KOHLIEHTpALlUU




IIPOEKTHOM U COLMAIIHOM IESITETIbHOCTH ‘

IIK 1.3
O0OeceunBaTh
0e30IMacHOCTh
JBIKEHUS
MOABUKHOI'O
COCTaBa..

- 000CHOBaHHBIN BBI60p TEXHOJIOTHYCCKHUX ITPOLCCCOB IMPOU3BOACTBA PEMOHTHO-ITYTEBBIX pa60T




B pesynbrare ocBoeHHS MpOrpaMMbl Y4eOHOTO TpeaMeTa pealu3yercs MporpaMma
BOCIIUTaHMsI, HalpaBJIeHHas Ha (OPMHUPOBAHUE CICAYIONIMX JIMYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 [IlposBiadrounuid  akTUBHYK  TPaXJAAHCKYH)  IO3UIMI0,  JIEMOHCTPUPYIOIIUN
IIPUBEPKEHHOCTh IPUHLUIIAM YECTHOCTH, MOPSIOYHOCTH, OTKPHITOCTH, SKOHOMHUYECKU aKTUBHBIM U
Y4acTBYIOUIUN B CTYJAEHYECKOM U TEPPUTOPUAIBHOM CAMOYIIPABICHUHU, B TOM YHCJE HA YCIOBHSX
T0OpOBOJIBUECTBA, TMPOJYKTHBHO B3aMMOJACHUCTBYIOUIMM W  YYacTBYIOLUIMH B  JIEATEILHOCTH
OOIIECTBEHHBIX OpraHU3aIUil.

JIP 4 IlposBisdoomuii ¥ JEMOHCTPUPYIOLIUI YBaXEHHE K JIOJAIM TpyJAa, OCO3HAIOLIUI
LIEHHOCTh coOCTBeHHOro Tpyda. Crpemsmuiicas K (HOpMHUPOBAHHMIO B CETEBOM Cpeie JUYHOCTHO U
poECCHOHATLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa».

JIP 16 IlpuoOpeTeHne oOy4arONIMMUCS COIMAIBHO 3HAYMMBIX 3HAHWK O MpaBUJIaX BEICHHS
HKOJIOTHYECKOT0 00pa3a >KU3HU O HOPMAaX U TPAIULIUAX TPYAOBOH NEATEIHLHOCTH YeJIOBEKa O HOpMax U
TpaJULIUAX MOBEICHUS YeI0BEeKa B MHOIOHAI[MOHAJILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 TIlomydyenue OOydYarOUUMHUCS BO3MOXKHOCTH CaMOPACKPBITHS U CaMOpeaTH3aIus
JIUYHOCTH.

JIP 30 OcymecTBusonii MOUCK W HCHOIB30BaHWE HH(GOPMAIMH, HEOOXOAUMOUN s
3¢ (HEeKTUBHOTO BHITIOTHEHHS PA3IMYHbIX 3a/1a4, MPO()ECCHOHATBHOTO U TMYHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JACIUILIAHBI

2.1 O0beM yueOHON IMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoii padoThI

O0BEM B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOH THCHMILINHBI 108
B TOM YHCJIE:

OcHoBHoOE coepxaHue 72
B TOM YHCJIE:

JICKITUH, YPOKH 34
MIPaKTUYECKHUE 3aHATH 28
nabopaTopHbIE 3aHATHUS 10
CamocrosiTesibHas padora 36
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

B T.4..

TeopeTudeckoe o0yueHue 34
MPAKTHYCCKHUE 3aHATUS 28

J1ab0paTOPHBIE 3aHIATHS 10

[MpomexxyTounas atrectanus B popme auddepennuponannoro 3auera (11 cemecrp)




2.2 TemaTnyeckuii IJIaH U cojepkanue yueOHou nucuuniannabl OY /An.12 XUMUA

1 2 3 4
dopmupyemble
KOMIETCHIINH
HanmeHnoBaHue pa3/ie/ioB U TeM Coaep:xxanue yueOHOIro MaTepHaJia, MPAKTHYECKHE U J1a00pATOPHbIE 3aHATHS, O0bem (OK),IIK u
caMocCTosiTe/IbHAasi padoTa 00y4armmuxcst JacoB JHYHOCTHEIC
pe3yabTaThl
(JIP)
Pa3znea 1. TeopeTnyeckue 0CHOBBI 8/4
XUMHUH
Tema 1.1 CtpoeHue aToOMOB. Conep:xanue yueOHOro MaTepuaJia
[Teproauueckwuii 3aK0H U TabIUIA OszHakomyieHne oOywaromuxcs ¢ (GopmMamMu TeKymled W MPOMEKYTOUYHOMN
JI.U. Menneneesa aTTECTAllMU, OCHOBHOW M JIOMOJHUTEIBHON JINTEPATYPOH MO KYpCy AUCUUILIMHBI U
MIPOBEJICHUE MHCTPYKTAXKa MO TEXHUKE 0€30MacHOCTH.
OcCHOBHBIC TIOHATHUS U 3aKOHBI HEOpraHu4yeckor m oOmiel xumuu. llepuogmueckas
cucteMa xumudeckux 3nemeHToB /.M. MengeneeBa. Ctpoenue aroma. CoBpeMeHHas
MoOJeNnb CTpoeHuss aroma. CHMBOJIMYECKMH SI3bIK XMMHM. XHUMHYECKUM 3JIEMEHT.
OnextpoHHas KoHpurypamus aroma. Kinaccupukanus XMMAYeCKAX 3JI€MEHTOB (S-, P- OK 01 OK 02
, O-amemenTsi). BajeHTHbIe 3NEKTPOHBL. BaleHTHOCTh. DJIEKTPOHHAs MPHUPOIA 2 TP 16.23.30
XUMUYECKOM  CBSI3U.  DJIEKTPOOTPHUIIATEbHOCTh.  BHUABI  XUMHUYECKOW  CBSI3U =
(KOBaJIeHTHAsI, HIOHHAsI, METAJUTMYECKast, BOJOPOIHAS) M CIIOCOOBI ee 00pa30BaHMS.
[Teprommueckas cucrema xumuyeckux 3rmeMeHToB /.M. MenneneeBa. @U3HMYECKU CMBICIT
[lepuoanueckoro 3akona /(M. MenneneeBa. 3akOHOMEPHOCTH W3MEHEHHsSI CBOMCTB
XUMHYECKHX AJIEMEHTOB, 00Pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU
C TIOJIOKEHUEM XUMHMUECKOT0 371eMeHTa B [lepronnyeckoit cucreme. MupoBO33pEHUECKOE
n HayuHoe 3Hadenue Ileprommueckoro 3axkona (M. Menpeneesa. Ilpornoszsr /.U
MenneneeBa. OTKpbITHE HOBBIX XUMHYECKHX JIEMEHTOB
CamocrositeibHas padora odyuyarommxcs Ne 1
O3HakomIIeHHE C YICOHBIMU U3AAHUSIMHU U JOTIOTHUTEIIBHON JTUTEPATYPOH, 1
yKa3aHHOM MpernojaBaTeiem.
IIpakTH4eckoe 3anaTHe  Nel | IIpakTnueckoe 3aHsaiTue Nel PenieHue NmpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX OK 01 OK 02
OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI | 3a7a4 10 TeMe: «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPaBHEHUSIM 2 JIP
u pacyeTsl 1o YpPaBHEHUSAM | XUMHUYECKUX PEAKITHII» 2,4,16,23,30




XUMHYECKHUX PEaKUi

IIpo¢punbHblie 1 NPodhecCHOHAIBLHO 3HAYNMBbIE 3JIEMEHThI COAePKAHUSA:
XHUMHUYECKHE SIBIICHUS B OCHOBE TEXHOJIOTHMYSCKUX onepaunﬁ Ha peAnpruATUAX
KEJIC3HOJOPOKHOI0 TPAHCIIOpTa (HAIUIaBKa IIPU PEMOHTHBIX pab0Tax, HaHECEHUE
JTAKOKPACOYHBIX ITOKPBITUIA).

CamocrosiTeibHas padora o0yuarommxcs Ne2

[Ton6op, ananus u mpeodbpazoBanue yueOHOro Matepuaina. [loaroroska cooOmieHu
Ha TeMbl 110 BbIOOpPY: MicTopus pa3BuTHs XuMudeckoil Hayku B Poccun; Benukue
xumuku Poccun; XXuznp u gesrensnocts .M. MenngeneeBa. PagroakTHBHOCTD.
Hcnonb30Banne panoakTUBHBIX U30TOIIOB B TEXHUUECKUX LENIAX. PEHTreHOBCKOE
W3JIy4YeHHUE U €T0 UCI0JIb30BAHNE B TEXHUKE U MEAUIIMHE

IIpakTuyeckoe 3anaTue Ne2
CocTaBieHUE 3JIEKTPOHHO-
rpadudeckux GopMyJi 3J1€eMEHTOB

IIpakTnueckoe 3ansaTue Ne2 PemieHre npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aga4 1o Teme: CocTaBieHHe 3IEKTPOHHO-Tpapuueckux popmy aneMeHToB 14
IIEPUOJIOB.

IIpoduibHbie 1 NPOPecCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI COIEPKAHUS.
OCHOBHBIE XUMUYECKHE 3aKOHBI, TCOPHH U YUCHHUS CIIOCOOCTBYIOT O0JIee MOITHOMY
Y OCO3HAHHOMY MOHMMAHHUIO XUMUYECKUX MPOLECCOB sl OPMUPOBAHUS
Hay4HOT'0 MMUPOBO33PEHMS; KAK OCHOBBI JUIsl KOJIMYECTBEHHBIX PACUETOB U PEIICHHUS
MHOI'ME PACYETHBIE 3a4a4H NIPAKTUYECKOr0 U TEXHOJIOTHYECKOTO 3HAUYCHHUS.

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

CamocrosiTeibHas padora odyuyarommuxcs Ne3
ITon6op, anamu3 u npeodbpazoBanue yueOHoro matepuana. CoctaBieHue
OJICKTPOHHBIX CXEM CTPOCHHA aTOMOB.

IIpakTnyeckoe 3anaTHe Ne3
XapakTeprUCTUKAa XUMHUYECKUX
3JIEMEHTOB 110 MOJIOKEHHUIO B
Ilepuonnueckon cucreme
XUMHUYECKHX 3jieMeHToB J[. 1.
Menneneena

IIpakTnueckoe 3ansitue Ne3 PemieHre npakTHKO-OPUEHTUPOBAHHBIX 33/JaHUN 1O
TeMe: XapaKTepUCTUKa XUMUYECKHUX 3JIEMEHTOB 110 MOJI0KEHUI0 B Ilepuoanueckoi
cucTeMe XxuMuueckux aneMeHToB J[.M. MenneneeBay.

IIpoduiabHbIe U POPECCHOHATBLHO 3HAYMMBIE JIEMEHTBI COACPKAHMS.
OcCHOBHbBIE XUMHUYECKUE 3aKOHBI, TEOPUHU U YUEHUS CIIOCOOCTBYIOT 00Jiee MOTHOMY
Y OCO3HAHHOMY IMIOHMMAHUIO XUMHUYECKUX MPOLECCOB sl OPMUPOBAHUS
Hay4HOT'O MUPOBO33DEHMS; 3HAHNE OCHOBHBIX XapaKTEPUCTUK U TTOBEICHUS
MaTepuasa B pa3HbIX YCIOBUSX, Ul ONPEAEIECHNS ONTUMAIBHBIX YCIOBUM
JKCIUTyaTallMy CPEICTB TEXHUYECKOTO0 OCHAIICHUS.

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

CamocrositeibHas padora o0y4yaromuxcs Ne4
[Ton6op, ananus u npeodbpazoBanue yueoOHOTro MaTepuana. CocTaBlieHHE
9JIEKTPOHHBIX CXEM CTPOEHHUS aTOMOB.




Pasnen 2. XuMnueckue peakuuu

8/4

Tema 2.1. TUNIBEI XUMHYECKUX
peaxkuuii

Conep:kaHue y4e0OHOIro MaTepuaJa

Knaccudukanus M TUIBI XUMHUYECKUX pEAKUUH C ydyacTHEM HEOpraHMYeCKHX
BeulectB. CocTaBieHUE ypaBHEHUH  peakluil COCOUHEHUS, Pa3JIOKEHUs,
3aMeleHus, 0OMeHa, B T.4. peaKIHii TOpEeHUs], OKHCICHUSI-BOCCTAHOBIJICHUS.
ypaBHeHI/ISI OKHCJIEHHUA-BOCCTaHOBIIeHUs. CTeneHb OKHCIeHHd. OKHCIUTENbs H
BOCCTaHOBUTENb. COCTaBlIEHUE U YPAaBHUBAHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii METOJOM BJIEKTPOHHOro Oananca. OKUCIUTENbHO-BOCCTAHOBHUTEIbHbIC
peakuuu B TOpHUpOJE, IPOU3BOJICTBEHHBIX TMpolleccaX M IKUZHEIACSATEIbHOCTH
OpraHHU3MOB.

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

CamocrosiTesibHas padoTa o0yuarmuxcs NeS
Ananus u npeoOpazoBanue yueOHoi nHpopmanuu. Pemenue 3agau no reme
«OCHOBHbI€ TOHSATHUS M 3aKOHBI XUMUN.

IIpakTn4yeckoe 3aHATHE Neg
OKHMCIHUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu

IIpakTuyeckoe 3ansitue Ned PernieHue SKCHEPUMEHTAIBHBIX 3a7ad IO TEME:
"OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIE peakiiyuu'

IIpopuiabHbie W NpPodeccCHOHATBLHO 3HAYMMBbIE 3JI€MEHTHI COAEP KAHUS.
3HaYeHHWE OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKkuid B MOPUPOJEC M Ha
MPEANPUITHSIX JKEJIEC3HOJOPOKHOU OTpaciu. OKUCIUTETFHO — BOCCTAHOBUTEIIHHBIC
MPOLIECChl KAaK OCHOBa MPOIIECCOB KOPPO3UH METANIOB, PAaOOThI XUMHUYECKHX
HMCTOYHUKOB TOKA U aKKYMYJISITOPOB U T.J.

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

CamocrositeibHas padora o0y4yaromuxcs Ne6
[Ton6op, ananus u npeodbpazoBanue yueOHoM nHpopManuu. Pemenue 3amxay mo
TeMe «OCHOBHBIE MOHATHSI U 3aKOHBI XUMHUM.

Tema 2.2 DnexTponurnueckas
JUCCOLMAIMS U MIOHHBI 00MEH

Conep:xanue yueOHOro MaTepuaJia

Teopus anexTponuTuueckoil quccounanuu. MoHbl. DNEKTPOINUTHI, HEAIEKTPOIUTHI.
Peakiun wmonHoro oOmena. CocTaBiieHHE peakIuii HOHHOTO OOMEHa IyTeM
COCTaBJIEHHUS MX IIOJHBIX M COKpAalIeHHBbIX MOHHBIX YypaBHeHuil. KucrnortHo-
OCHOBHBIE pEaKIMU. 3aJJaHUs] Ha COCTaBIICHUE MOHHBIX peakiui. ['uaponaus coneil.
3HaueHue TuAposin3a B OHOJIOTMYECKUX OOMEHHBIX mporeccax. [IpumeHnenue
TUIPOJIN3a B IPOMBIIIJICHHOCTH.

IIpakTHyeckoe UCI0Ib30BaHNE PeaKLnii HOHHOTO OOMEHa M THAPOJIH3a B Ha
MPEeANPUATHIX KEJIE3HOJOPOKHOTO TPAHCIOPTA.

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

CamocrositeibHas padora o0y4yaromuxcs Ne7
1. Ananus u npeobpaszosanue yue6Hoi uudopmanuu. [loaroroBka coobuIeHUH Ha
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TeMy 1o BbIOOpy: IlpakThdyeckoe mNpUMEHEHHE >JEKTpoiu3a: papUHUPOBAHUE,
rajbBaHOIUIACTHKA, TajbBaHOCTErHs, AMOp(HbIE BellecTBa B MPHUPOJE, TEXHHKE,
oObITy. [Ima3ma — yeTBepTOE COCTOSIHME BellecTBa; I pyboaucnepcHbie CHCTEMBI, HX
KiIaccuukanus W UCHOJIb30BaHME B  NPO(PECCHOHANBHON  JEATENbHOCTH;
[IpuMeHeHHe CyCnieH3Uil U OMYJIbCUN B CTPOUTEIILCTBE

JladopaTopHoe padora Nel
Peakuuu nonnoro oOMeHa.
I'mpponus cosen

JlaGopaTopHoe 3ansTue (padora) Nel "Peakunu nonHoro oomena. I'uapomnus
coier"

UccnepoBanue cpeabl pacTBOPOB CoJield, O0Opa30BaHHBIX CHJIBHBIMU M CJIa0bIMU
MPOTOJIUTAMH, U UX PEaKIUil ¢ pacTBOpaMH WIENIOYM, M KapOoHaTa HATpHSs.
CocraBiieHre peakiuil ruapoIIn3a CoJeH.

IIpopuiabHbie M NpPodecCHOHATBHO 3HAYMMBbIE JJIEMEHTHI COJEPKAHMS.
[IpumeHeHre Ha JKEJIE3HOIOPOKHOM TPAHCIOPTE PEAKIMM HOHHOIO OOMEHa aJis
YMSTYeHHs BOJIBI (CHMXKeHHE KoHIeHTpamuu noHoB Ca?t u Mg?"). T'maponus Ha
HPEeANPUATHSIX KEJIE3HOAOPOKHOTO TPAHCIOPTA.

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

CamocrosiTesibHas padora o0yuarmuxcs Ne§
Ananus u npeoOpasoBanue yueoHoi nnpopmanuu. Iloagroroska coodiieHuit Ha
TEeMY 110 BBIOODY.

Pasnen 3. CTpoenne u CBOMCTBA HEO

FaHUYEC€CKHUX BCIECCTB

16/8

Tema 3.1 Knaccuduxkarus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIEeCTB

Conep:xanue yueOHOro MaTepuaJia

[Ipenmer Heopranmyeckol XuMHUH. B3anMOCBS3b HEOPraHMYECKHUX BEIIECTB.
Knaccudukanus nHeopraHmdeckux BemiecTB. [IpocTble W CHOXHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHUIBI, THAPOKCHUIIBI, KUCIOTBI, COJH).
Homenkiarypa 1 HazBaHMe HEOPraHMYECKUX BEILECTB UCXOIS U3 UX XMMHUYECKOU
(hOpMyYJTBI UTM COCTABIICHUE XUMHUYECKON (POPMYIIBI UCXO/s1 U3 HA3BaHUS BEIIECTBA
[0 MEXIyHapOJHOW WM TPUBHAIBHOM HOMEHKJIAType. MEeXMOIEKYIISIpHbIE
B3auMozeiicTBusa.  Kpucramoruaparel. ArperaTHble  COCTOSIHHMSI — BEIIECTBA.
Kpucrannuueckue u amop¢Hble BemecTBa. THUIBI KPHUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJIEKyJsipHAsi, WOHHAs, METAJUTMYECKas). 3aBUCUMOCTh (DU3NUECKUX
CBOMCTB BeIIECTBAa OT THUIA KPHUCTAJUIMUECKOHN pemieTku. [IpuanHbl MHOTOOOpa3us
BemiecTB. COBpPEMEHHBIE TMPEACTABICHHUS O CTPOCHUM TBEPABIX, KUIKUX H
ra3000pa3HbIX BemecTB. JKHIKHe KPUCTAIUIIBL.

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

CamocrosiTeibHas padoTa odyuaromuxcs Ne9
Ananu3s u npeoOpazoBanue yueoHoi nnpopmanuu. KoncnektupoBaHnue 1o reme
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«MeTamnnyeckas u BOAOPOAHAA XUMHNYCCKAA CBA3b).

IIpakTH4eckoe 3aHATHEe  NoS
Knaccugpukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN

IIpakTuyeckoe 3ansaTHe NeS PemreHune npakTUKO-OPUEHTHPOBAHHBIX PACYETHBIX
3anad no teme: Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COSAMHEHUN
IIpoduiabHblie u MpodeccHoHATHHO 3HAYMMBbIE 3J1eMEHTHI COIeP:KAHMSA.
VlcTOYHUK MEHBI B IEHHBIX OTHETYIIUTENSAX — B3aUMOICHCTBUE KUCIOTHOTO U
IETIOYHOT0 pacTBopa. Mcmonb30Banue KayCTHUECKON CO/IbI, KaJbIIMHUPOBAHHOK
COJIbI, CHUIMKAaTa HaTpHsI, MeTacuiukara Hatpus, pocdarsl (TpuHarpuiidocdar u
Tpunoaudochat HATPU) 151 OUUCTKU MOBEPXHOCTEH U MPHU MX MOATOTOBKE IO
3alUTHBIC TOKPBITHS

OK 01 OK 02
K 1.3
JIP 4,16,23,30

CamocrosiTeibHas padora odyuyarommuxcs Nel0
Ananus u npeodpa3oBaHue yueOHOH nHpopMaruu. Perienne yrnpaxHeHH 110 TeMe
«['emeTnyeckas cBsI3b MCXKAY KiIacCaMU HCOPTaHUYCCKUX COGHHHGHHﬁ)).

IIpakTnyeckoe 3ansitue Ne6
Pemenue 3agau Ha pacyer MaccoBOM
O XUMHUYECKOTO JJeMEHTa B
MOJIEKYJIE.

IIpakTnyeckoe 3ansitue Ne6 PemieHue mMpakTUKO-OPHUEHTUPOBAHHBIX PACUYETHBIX
3a/1a4 1Mo Teme: 3a7a4yu Ha pacyeT MacCOBOM JI0JIM (MAcChl) XMMHUYECKOTO JIEMEHTA
(coennHeHUsT) B MOJIEKYyJI€ (CMECH).

IpodpunabHbie U MPOPecCHOHATBLHO 3HAYUMBIE YJIEMEHTHI COAEP KAHUS.
[TpoBeeHne XUMHUECKOTO aHAIIN3a CTAJIH, KOHTPOJIb 32 COCTOSTHUEM OKpY KaIoIIen
CpeIbl: BOJBI, BO3AyXa, ITOYBHI IIPU 3arPSI3HEHUH XK/J] TPAHCTIOPTOM, TIPOBEIACHHE
BXOJIHOTO M TEXHOJOTHYECKOT'0 KOHTPOJISI, BELIECTB, MATEPHAIOB M MHON
MTPOTYKITHH IMOCTYIAIONIUHI HA /I IPEATPHUSATHSI.

OK 01 OK 02
K 1.3
JIP 4,16,23,30

CamocrositeibHas padora o0y4yarommxcs Nell
[Ton6op, ananus u npeodbpazoBaHue yueOHOTO MaTepraia. Penienne ynpakHeHHA
1o Teme «l eHeTnyeckas CBs3b MEX/y KJIaCCaMU HEOPTraHMYECKHX COEAMHEHUID.

Tema 3.2 OUBUKO-XUMUYECKUAE
CBOMCTBA HEOPraHUYECKUX BEILIECTB.
Mertaniel.

Copep:xanue y4yeOHOro MaTepuasa

Meramnpl. O0me (u3uMUecKkrne W XUMHYECKHE CBOMCTBAa MeTauioB. CrocOObI
MOJy4eHHsl. 3HaYCHUE METAUIOB M HEMETAJUIOB B MPUPOJE U JKU3HEICITEITbHOCTH
YeJoBeKa M OpraHu3MoB. Koppo3us MeTamioB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU

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

CamocrositeibHast padora o0y4yarommuxcs Nel2

[Ton6op, ananu3 u mpeodbpazoBanue yueoOHoM nHpopmanmu. [loaroroka
cooOuieHnit Ha TeMy 1o BeIOOpY: JKene3o — kak OCHOBHOIM KOMIIOHEHT MHOTHX
CIIJIaBOB. HpI/IMeHeHHe MCTAJJIOB U UX CIIJIABOB B KAYECTBE KOHCTPYKIIMOHHBIX
MaTepHaJIOB Ha MPEANPHUIATUAX JKEJIe3HO0poKkHOro Tpancnopra. Kopposus
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METaJUIOB, 0COOCHHOCTH KOPPO3HOHHBIX MPOLIECCOB, TPOUCXOAIINX HA 00BEKTaX
XKEJIE3HOJOPOKHOr0 TpaHcnopTa. [I[puMeHeHre HeMEeTaI0B B KEJNE3HOJOPOKHOM
xo3srcTBe. [IpaBuiia nepeBO3KM HEMETAJUIOB 110 JKEJIE3HOU JOPOre.

IIpakTnyeckoe 3aHsITHE
CaoiicTBa METAIIOB

Ne7

"

IIpakTuyeckoe 3anaTHe Ne7 PelieHue sKCIEpUMEHTAIbHBIX 331a4 IO TEME:
CaoiictBa meTajuioB "

IMpoduiabHbie 1 MpodeccHOHAIBLHO 3HAYMMbIE 3JIEMEHThI coaep:kaHus. [[s
JUHUN CBS3HM W YCTPOHCTB CBSI3U, OOCIYXMBAaHHM M PEMOHTE TPAHCIOPTHOTO
PaZMORIIEKTPOHHOTO O0OPYIOBaHUS HEOOXOIUMBI CTaJCaIFOMUHEBBIE IPOBOJA.
MenHbIil ¥ TaTYHHBIN IPOKAT UCIIOJIB3YETCS IIPU U3TOTOBICHUN U PEMOHTE JeTaJIeH
pa3IMYHOM amnmapaTypbl JKEJIE3HOJOpPOXKHOW CBs3u. llpuMmeHeHue cIU1aBoB i
M3TOTOBJICHHS KOTJIOB 7KeJIE3HOIOPOKHBIX IIMCTEPH, BATOHOB, K/ IOJIOTHA U T/I.

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

CamocrosiTesibHast padoTa o0yuaromuxcst Nel3
[Tox6op, ananu3 u npeodbpazoBanue yueOHoOH nHPpopmari. KoHCIieKTupoBaHHE 110
teMe «CruiaBbl MeTaiuioB. Koppo3us MeTaiioBy.

Tema 3.2.1 Hemeramisl.

Coaep:xanue yueOHOro MaTepuaJia

Hemeramnel. Ilomoxxkenne B I[ICXD JI.M. MenneneeBa, 0COOCHHOCTH CTPOCHHUS.
O6mue Qu3uveckre U XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THUIUYHBIE CBOMCTBA
HemetamioB IV- VII rpynn. Knaccudukamuss ¥ HOMEHKIATypa COEIMHEHUMN
HeMeTauioB. KpyroBopoThl OHOTE€HHBIX JJIEMEHTOB B TMpUPOJE. XUMHYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEIIECTB (OKCHIOB, THIIPOKCHJIOB,
KHUCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOAHBIX COEIMHEHH, BHICHIUX OKCUIOB U TUAPOKCHJIOB.

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

CamocrosiTesibHas padoTa o0yuarmuxcs Nel4
ITon6op, ananu3 u npeodbpazoBanue yueOHoW nHpopmanuu. KoncnektupoBanue 1mno
teMe «CrIMKaTHast IPOMBIIIIIEHHOCTh. [IpOM3BOACTBO CEPHOI KUCIOTHIY.

JlabopaTopHas padora
CBolicTBa HEMETAIIIOB

Ne2

JlabopaTopHas padora Ne2 CBolicTBa HEMETAILJIOB

Uccnenoanue pu3nUecKux 1 XUMUYECKUX CBOMCTB HeMeTauioB. Pemienue
9KCIIEPUMEHTAIBHBIX 33a4 110 CBOMCTBAM XMMHUYECKUM CBOWCTBAM HEMETAJIIIOB, 110
PAacIO3HABAHUIO U MTOJIYYEHHUIO COEAMHEHUN HEMETAILIOB.

IIpopunbHbIie M NpoecCHOHAIBLHO 3HAYNMBIE JJIeMeHThbI coaepxanus. CeyeH
— OCHOBA JIJIs1 U3TOTOBJICHUS BBIIpSIMUTENEH U poTOAIeMeHToB. Vcnonb3oBaHue
YIJIEpO/a B KAUECTBE MPOBOIHUKA, YTIEPOAHOE BOJIOKHO Ul CO3aHMsI JIETKUX U
SKOHOMHYECKHU 3(P(HEKTUBHBIX FNEMEHTOB KOHCTPYKIUH JKEIE3HOI0POKHOTO
TPAHCIIOPTA U3 KOMIIO3ULMOHHBIX MaTEPUAJIOB.

OK 01 OK 02
OK 04
K 1.3

JIP 4,16,23,30
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CamocrosiTeibHast padora odyuarommxcs NelS

[Ton6op, ananu3 u npeodpazoBanue yueOHoi nHbopmanmu. KoHcniekTupoBaHue mo 1
teMe «CuitkaTHasi IPOMBIIUIEHHOCTh. [Tpou3BOACTBO CEpHOI KUCTOTHIY.
Tema 3.3 nentuduxamus Conep:kaHue y4eOHOIro MaTepuaJia
HEOPTraHUYECKUX COCTUHEHUM. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCHUIOB,
THAPOKCHJIOB, KHCIIOT, COJIeH u 11p.). [ eHeTnyeckas CBsI3b HEOPraHUUECKUX OK 01 OK 02
COEIMHEHMH. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB IIPOCTHIX BEILIECTB, 2 OK 07
BOJIOPOJAHBIX COCTMHEHHM, BBICITUX OKCHIOB U TUAPOKCHI0B. U neHTudukanus JIP 4,16,23,30
HEOPTaHMYECKUX BEIIECTB C UCIOIH30BAHUEM HX (U3UKO-XUMHYECKUX CBOWCTB,
XapaKTEPHbIX KaYeCTBEHHbIX peakinii. KonTpoJbHas padora Nel
Hmoe I cemecmpa: MaxcumanbHas yaeOHasi Harpy3ka (BCero) 48
O0s3aTenbHas ayAIMTOPHAs yueOHas Harpy3ka (Bcero) 32
IIpaKTUIECKUE 3aHATUSA 14
nabopaTopHbIe 3aHATHS (PaOOTHI) 4
camocTosTelbHas paboTa 16
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX COeTHHEeHUI 26/13
Tema 4.1 Knaccudukarus, Conep:xanue yueOHOro MaTepuaJia
CTPOEHHE U HOMEHKJIaTypa OszHakomyieHne oOyuatomuxcs ¢ (GopmMamMu Tekymed W MPOMEKYTOUYHOMN
OpTraHUYECKUX BEIIECTB aTTECTaIlii, OCHOBHOW U JOTIOJHUTEIHHOUN JIMTEPATypOil IO KypCy MUCIUTUIUHBI U
MPOBEJICHNE MHCTPYKTAXKa MO TEXHUKE 0€30MacHOCTH.
[TonsiTie 00 OpraHMYecKUX BEIIECTBAX, WX IMPUMEHEHHUE Ha KEJIE3HOM Iopore.
[losiBeHne M pa3BUTHE OPraHMYECKOM XMMHMU Kak Hayku. [Ipenmer opranmdeckoit
XUMHUUA. MeCTO ¥ 3HAYeHHE OPraHMYEeCKOM XUMHU B CHCTEME €CTECTBEHHBIX HAyK. OK 01 OK 02
XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COECIMHEHHUS aTOMOB MOJIEKYJE COTJIACHO MX 2 JIP 4,16.23.30

BAJICHTHOCTU. [IpUMeHEHME OpraHMYecKHX BEIIECTB Ha IKEJIE3HOM Jopore.
[TonoxkeHHUss TeOpUH XUMHYECKOTO CTPOEHUS OpraHHuYecKux coemuHeHuit A.M.
BytnepoBa. YriepoaHbIil CKENET OPraHu4eCcKOl MOJEKYJbl 3aBUCUMOCTH CBOWCTB
BELIECTB OT XMMHUYECKOIO CTpOeHHs MOJekyd. M3omepus m usomepsl. [loHsaTue o
¢dbyakmonansHo rpymnme. Pamukan.  IlpuHiumsel kimaccudukammyi OpraHMYECKUX
coeuHeHU. MexayHapoaHas HOMEHKJIATypa W NPUHIUIBI  HOMEHKJIATYPHI
OpPraHMYECKUX COETMHEHUI
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CamocrosiTeibHast padora odyuyarommuxcst Nel6

[Ton6op, ananu3 u npeodpazoBanue yueoOHou nHpopmanuu. [Togrororka
COO0O0IIeHUH Ha TeMBbI 10 BeIOOPY: Ku3Hb 1 nesTenbHOCTh A. Kekyne. XKuznb u
JEATENHHOCTD . bepuenunyca. )Kuznb u gesrenpHocts @. Bennepa. )Kuznb u
nesitenibHOCTh A.M. Bytneposa. )KusHsb u nestensHocTh B.B. MapkoBHUKOBA.

Tema 4.2 CBoiiCTBa OpraHUYECKUX
coenuHeHuil. llpenenpHeie
YTIEBOIOPOIBI

Conep:kaHue y4eOHOIro MaTepuaJia

OU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEAUHEHHH OTIEIbHBIX KJIACCOB
(ocobenHocTH KiacCU(pUKAMU U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTUYECKUI
psn u obmas Gopmyna; uzomepus; GU3NICCKUE CBOWCTBA; XUMUYECKHE CBOWCTBA;
criocoObl momyuenusi): [lpenenbHble yriaeBoaopoAbl (aJIKaHbl W IIUKIIOATIKAHBI).
OcobeHHocTy KiIaccu(puKay 1 HOMEHKJIATyPhl, U30MepHsl, (PU3ndecKre CBOMCTRA,
XMMHYECKHE CBOICTBa, CIMOCOOBI TMoONydeHus. l['opeHHe MeTaHa Kak OJIMH U3
OCHOBHBIX MCTOYHHMKOB TEIUIAa B IPOMBIIIICHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX
YIJIEBOJOPOAOB, HAX0XK/ICHUE B IPUPOJIE U IPUMEHEHHUE aJTKAHOB.

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

CamocrosiTeibHas padora odyuyarommxcs Nel7
[Tonbop, ananu3 u mpeodpazoBanue yueOHOI nHPopMarmu. KoHcriekTiupoBaHue 1o
TEMCE «HpI/IpOI[HBIe HNCTOYHHKHU YTJIICBOAOPOAOBY.

Tema 4.2.1 HenpenenbHbie 1
apOMAaTUYECKHE YTIICBOIOPOIbI

Coaep:xxanue yueOHOro MaTepuaJia

HenpenenbHble (akeHbI, alIKMHBI U alikagneHbl). OcoO0eHHOCTH Kilaccu(UKaluy 1
HOMEHKJIATypbl, H30Mepusl, PU3NUECKUE CBONCTBA, XMMUYECKHE CBOMCTBA, CIIOCOOBI
nonyuyeHus. llomumepusanmst 5STuiaeHa Kak OCHOBHOE  HaIlpaBIIEHHE €O
ucnosbp3oBaHusa. Apensl. Cocras, CTpoeHHUE, MOJydYeHHE. |'OpeHne aneTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHHM [UIsl CBapKHM M PE3KH METaJUIOB.
[IpakTHyeckoe TNPUMEHEHUE AIKEHOB M aJKaJAUEHOB B JKEJIE3HOAOPOXKHOM
XO35IMCTBE

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

CamocrositeibHas padora o0y4yarommuxcs Nel8
[Ton6op, ananus u npeodbpazoBanue yueOHo nHpopManun. KoHcreKTHpOBaHHE 110
teme «IIpupoiHbIe HCTOUHUKHU YTIIEBOIOPOIOBY.

IIpakTH4eckoe 3aHATHEe  Ne§
Homenxknarypa OpPraHUYECKUX
COETMHEHUH OTAENBHBIX KJIacCOB

IIpakTHyeckoe 3ansitue Ne§ Pemenue npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN 110
teMe: HoMeHKIaTypa OpraHM4ecKux COeJUHEHNUN OTAEIBHBIX KIACCOB
IIpoduibHbie U IPOPecCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COAePKAHUA.
XKunkue yrineBonopobl (6€H3UHBI, KEPOCHHBI, COJISIPOBBIE Maciia, Ma3yT) - B
Ka4eCTBE F'OPIOYET0 B ABUTATENSIX BHYTPEHHETO CrOPAaHHUs IOJIBUKHOTO COCTaBa
KeJIe3HOJOPOKHOT0 TpaHcnopTa. TBep/ible YIiieBo10poibl (mapaduHbl) —

OK 01 OK 02
K 1.3
JIP 4,16,23,30
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KOMITOHEHTBHI )XKHJIKUX CMa30K, UCIIOJIb3YEMBIX JJIsi CMa3KH MPU PEMOHTE JeTalei
Pa3IMYHOM anmapaTypbl JKeJIe3HOAOPOKHOM CBSI3H.

CamocrosiTeibHast padora odyuyarommuxcst Nel9
[Ton6op, ananu3 u npeodbpazoBanue yueOHoi nHbopmanuu. KoHcniekTupoBaHue mo
TeMe «/IMEeHOBbIE YIIeBOAOpOAbl. Pe3uHa 1 Kaydyk».

IIpakTnyeckoe 3aHsITHE Ne9
[Tonyuenue 3THIIeHA U U3yUYEHHE €TO
CBOICTB

IIpakTuyeckoe 3ansitue Ne9 PernieHue SKCIEPUMEHTANIBHBIX 3a7ad IO TEME:
"[losydyeHne aTUIIEHA U U3YyYEHHE €ro CBOMCTB"
IpopuabHbie u nNpodecCHOHAIBHO 3HAYUMbIE JJIEMEHTHI COJepPsKaHUsA.

OK 01 OK 02

[IpumeHeHys ONMMEPOB HA MPEANPUATHAX KEIE3HOJOPOKHOIO TpaHCIIOpTa AJIs K 13
JIeKTpou3oisAuy, IIpoayKThl MOMUMEpU3alMK OKCHJA JSTWICHA — 3IOKCUA TP 4.16.23.30
(KOMIIOHEHT SIOKCHJIHON CMOJIbI) TMPUMEHSETCS I 3aJUBKU TpaHC()OpMaTopoB, T
KOHTYPHBIX KaTyIIeK U Jpoccelieil, KOTopble 00eCneuyuBalT YCTOHYMBOCTh
anmnapaTypbl K yaapam U 3JI€KTPOU30JISILUU
CamocrosiTesibHas padora o0yuaromuxcs Ne2(
[Toxbop, amamu3 wu mnpeobOpaszoBanue ydeOHOU wHPOpPMAIHH. [ToaroroBka
cooOuieHnit Ha TeMmy 1o BblOOpy: IlpumeHeHue apeHOB M MX TOMOJIOIOB Ha
MPEANPUATHIX JKEIE3HOJOPOKHOTO TpaHCNIOpTa. TOKCHYHOCTH apOMaTHUYECKHX
YIJIEBOAOPOI0B. S IOXUMHUKATHI.

Tema 4.2.2 CriupTsl U (HEHOIBL. Coaep:xanue yueOHOro MaTepuaJia

Anbaeruapl ¥ KETOHBI OcobeHHocTH KiIaccu(UKaMi 1 HOMEHKJIATypbl, H30MepHsl, (pru3nyeckre CBOMCTRa, OK 01 OK 02
XUMUYECKUE CBOMCTBA, CMNOCOOBI TMOJydeHus. lIpakTudeckoe MpPUMEHEHUE JIP 4,16,23,30
STUJICHIJIMKOJISL, TiuiepuHa. [lpumenenue ¢popmanbaeruia, aueTaabaeruia.
CamocrosiTeibHas padora odyuarommuxcs Ne21
ITon6op, ananu3 u npeodbpazoBanue yueOHONW HHPOpMaLuu. Pemenue ynpaxxHeHUH
1o Teme «CnupThl, HEHOIBI U aTbIACTUIIBDY.

IIpakTyeckoe 3ansaTue Nel0 IIpakTnyeckoe 3anaTne Nel( PemeHnne sxcriepuMeHTaNbHbIX 3a/1a4 110 TEME:

CBoiiCTBa CIUPTOB U AJIbJIETHIOB "CBolicTBa CITUPTOB M AJILJIETHIOB "
IIpoduibubie U NPO(PecCHOHATBLHO 3HAYMMBIE JJIEMEHThI COACPKAHUA.
OpaHOaTOMHBIE CIUPTHI — KaK OCHOBA JIAKOKPACOUYHBIX MaTepUaoB, HAXOASIINX OK 01 OK 02
CBOE MPUMEHEHHUE B JKEJIE3HOAOPOKHOM XO3sICTBE (Kpacka JUIs MOKPBITUS TP 4.16.23.30

,10,25,

YCTPOWCTB M JI€TajJeH pa3IM4YHOMN anmnapaTypsl )KeJIe3HOJO0POKHON CBSI3H;
IUTACTU(HUKATOPBI, TPUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-, BIArOCTOMKHX
JeTasAX pa3Iu4yHOM anmapaTyphl KeJle3HOAOPOKHOM CBsI3U. U T.1.). [IpakTuyeckoe
3HA4YECHHUE APOMATHYECKUX CIIUPTOB U UX IIPOU3BOJHBIX B JKEJIE3HOIOPOKHOM
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X034HCTBE. AHMINHO-(hOPMAJIbJIETUAHBIE — KOMIIOHEHT 3JIEKTPOU30JISIIIMOHHBIX
JIAaKOB, HEOOXOAUMBIX B AJIEKTPOTEXHUYECKOM anmnaparype. MypaBbUHBIN albAerH]
KaK KOMIIOHEHT OaKeJIMTOBOTO JIaKa, SBIISIOMIMMCS aHTUKOPPO3HUOHHBIM ITOKPBITHEM
JUISL yCTPOMCTB U JeTallel pa3InyHON anmnapaTyphl KeJIe3HOJOPOKHOM CBSI3U.
TexcToauT Kak OCHOBA I U3TOTOBJIEHUS 2JIEKTPOU30ITOPOB. [IprmMenenne
alleToHa B YKEJIE3HOAOPOKHOM XO3sIiCTBeE.

CamocrositeibHas padora o0yuaromuxcs Ne22

[Ton6op, ananu3 u npeodpazoBanue yueoOHou nHpopmanuu. [Togroroka
cooOmieHuit Ha TeMy 10 BeIOOpY: IIpakTndeckoe 3HaUE€HHE OTHOATOMHBIX CIIUPTOB B
KEJIe3HOJOPOKHOM X03s1iicTBe. [lepeBo3ka CIUPTOB MO KEJIe3HOU Aopore,
MapKHpOBKa rpy30B. MeTanoi: xeMopuius 1 XxeMopoOusi. DTaHOI: BeTUYaiIIee
651aro u cTpamrHoe 3710. AJKOroiu3M U ero npodunakTtuka. [Ipaktnyeckoe
3HAYEHWE MHOTOATOMHBIX CIIUPTOB B JKEJIE3HOAOPOKHOM x03siicTBE. [lepeBo3ka
apoMaTHYECKHUX CIHUPTOB IO KeJEe3HOH 10pore, MapKUpPOBKA IPY30B.

Tema 4.2.3 KapOoHOBBIE KUCTOTHI U
CJIOXKHBIC Y(PUPBI.

Conep:xanue yueOHOro MaTepuaJia

OcoOenHocTH KIacCU(pUKAIUU 1 HOMEHKIIATYPbl, H30Mepus, GU3nUecKrue CBOWCTRA,
XUMHUYCCKUC CBOﬁCTBa, CIIOCOOBI IMOJIy4YCHMUA. Mpbu1a KaK COJIM BBICIINX Kap6OHOBI>IX
KHCIIOT, uX Morotiee faeiictBue. ClioxkHbIe 3(pUphl KaKk TPOU3BOJHBIE KAPOOHOBBIX
KHCJIOT.

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

CamocrositeibHas padora o0y4yarommuxcs Ne23

[Ton6op, ananuz u npeodbpazoBanue yueoOHou nHpopmanuu. [TogroroBka
cooO01IeHUH Ha TeMy 1O BBIOOpY: MypaBbHHAas KUCIIOTa B IPUPOJE, HAYKE U
npousBojicTBe. Mcropust ykcyca. [IpakTruueckoe 3HaueHHE albAETUAO0B U UX
IIPOU3BOJIHBIX B JKEJIE3HONOPOKHOM X03s1iicTBe. [lepeBo3ka ajpaern1os no
JKEJIe3HOH Jopore, MapKUpOBKa rpy30B. [IpakTrudeckoe 3HaUeHHE KapOOHOBBIX
KHCJIOT U UX ITPOU3BOJIHBIX B JKEJIE3HOIOPOKHOM X03siicTBe. [lepeBo3ka
KapOOHOBBIX KHCJIOT IO KeJIe3HOH 10pore, MapKUpoBKa rpy3oB. [Ipaktuueckoe
3HAUEHUE JKUPOB U UX NMPOU3BOJHBIX B )KEJIE3HOJAOPOKHOM XO3SIMCTBE.

IpakTnyeckoe 3ausitue Nell
KapOoHOBbIE ~ KHCIOTBI H  HX
MIPOU3BOIHBIC

IIpakTuyeckoe 3anaTHe Nell Pemienne skciepuMeHTaIbHBIX 337144 110 TEME:

" KapOOHOBBIE KUCIIOTHI U UX TPOU3BOJIHBIE "

IIpoduibHbie U IPOPecCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COACPKAHUA.
IIpumeneHne maBeneBoi KUCIOThI JUIsl OYMCTKY METAJUIOB OT PyKaBUMHBI U HAKUIIH.
Y JIeTaJIel pa3IMYHON annapaTypbl KEJIE€3HOI0POKHOM CBSI3U

OK 01 OK 02
K 1.3
JIP 4,16,23,30

CamocrositeibHas padora o0yuyaromuxcs Ne24
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[Ton6op, ananu3 u npeodpazoBanue yueOHoW nHPopmanuu. [lucemennas padora mo
TeMe «MbUTa, Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT

Tema 4.2.4 Azotcoaepxaiiue
COEIMHEHUS

Conep:xanue yueOHOro MaTepuaJia
Oco0enHocTH KIIacCU(pUKAUU 1 HOMEHKJIATYPbl, H30Mepus, GU3nuecKue CBOMCTRA,
XUMHYECKHE CBOMCTBA, CITOCOOBI MOJTYYCHUSI.

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

CamocrosiTesibHasi padoTa o0yuawmmxcst Ne25

[Tox6op, ananus u npeodbpazoBanue yueobHoi nadopmanmu. [loaroroBka
coo0mieHu# Ha Temy 110 BbIOOpy: XKu3Hb u aestenbHocTh H.H. 3ununa.
AHunuHOBBIE Kpacutenu. [IpakTuieckoe 3HaYCHHE aMUHOB M UX TIPOM3BOHBIX B
KEIIe3HOJOPOKHOM X03siiicTBe. [lepeBo3ka aMUHOB 110 JKeNIe3HOIl 1opore,
MapKHPOBKa IPy30B.

JlaGopaTopHoe 3ansitue (padorta)
Ne3 Xumuyeckue CBOMCTBA aHWJIMHA.
[[BeTHBIC peakuu Ha OCNIKH.

JlabopaTopHoe 3ansitue (padora) Ne3 XUMHUYECKHE CBOMCTBA aHWJIMHA.
LIBeTHbIe peakiuy Ha Oenku."

IIpopuiabHbie M NpPodecCHOHATBHO 3HAYMMBbIE JJIEMEHTHI COJEPKAHMS.
AMUHBI T0OOABISIOT B COCTaB KpacUTENICH U MHTHOUTOPOB KOPPO3UU, TIPUMEHIEMBIX
Ha OOBEKTaxX JKEJIE3HOJOPOKHOTO TpaHCHopTa. TpeTuyHble aMHUHBI SABISIOTCS
KaTajau3aTopaMu OTBEPXKACHUSI B IOJIMYPETAHOBBIX JaKaX, HCHOJIb3YyEMbIX IS
OTJEJKH PAJUOIIEKTPOHHOM ammaparypbl, JeTajieil MOABUKHOIO COCTaBa.
AHMIMHO-GOPMATIbIETHAHBIE CMOJIBI, TPOJAYKT TOJMKOHACHCAIIMM AaHWIMNHA U
dbopManpaeruia B NPUCYTCTBUM  COJNSIHOW — KHUCIIOTBI, HWCIONB3YIOT IS
MIPUTOTOBJICHUS SIIEKTPOU3OJISIITAOHHBIX JIAKOB, HE0OXOAMMBIX B
AJEKTPOTEXHUUYECKON ammaparype. AMUHOIUIACTBI, COAEpKallUe MENTHAHYIO
TPYIIIY, SIBJISIONIAECS TEPMOPEAKTUBHBIMU TOJIUMEPAMU, UAYT ISl U3TOTOBICHUS
JEKOPaTUBHBIX MaTEpUAJIOB M JJEKTPUUYECKOM ammapaTtypbl B JIOKOMOTHBHBIX
coctaBax. Bo Bcex pecropaHax B Moe3[ax MCIONb3YIOT JIETKHE HeOblomuecs
TapeJIKK, M3TOTOBJICHHBIC U3 PA3HOBHIHOCTH aMHUHOILIACTOB (MeIaayp).

OK 01 OK 02
OK 04
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarouuxcsi Ne26
[TonGop, ananus u npeodbpazoBanue yuebHoi nHpopmaruu. KoHcrnekTupoBaHue mo
Teme «bronornyueckast posib 1 OMOCUHTE3 OEITKOBY

Tema 4.3 Opranuueckue BelIecTBa B
KU3ZHEJESATEIbHOCTH YeJIOBEKa.

Conep:xanue yueOHOro MaTepuaJia

buooprannueckne coenuHeHus. [IpuMeHeHne W OWOJIOTHYECKasl POJIb YTIIEBOJIOB.
OxucneHne yrieBOJOB — HCTOYHUK OHEPTrUM >KUBBIX oOpraHu3mMoB. OOmactu
NpUMEHEHUsT aMHUHOKHCHOT. IlpeBpamieHus OenkoB TNHMIIM B OpraHU3Me.
buonornueckue Qynkuuu OenkoB. buomormyeckue GyHKImMM kupoB. Poib

OK 01 OK 02
JIP 4,16,23,30
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OpPraHUYECKON XMMHHU B pElICHUH MPpoOJIeM MuIeBoi 6e3omacHoct. HykienHoBbIe
KHUCJIOTBI: cocTaB M cTpoeHue. CrtpoeHue HykieoTuaoB. CoCTaB HYKJIEHMHOBBIX
kucinotr (JHK, PHK). Ponp HyKJIEMHOBBIX KHCJIOT B >KHU3HEACITEIBHOCTU
OpraHu3MOB.

Ponpr xumMuum B oOO0ecneYeHHM SKOJOTUYECKOW, DHEPreTUYECKON U MHUIIEBOU
0e3onacHOCTH. Pojb OpraHMYecKol XUMHUM B PEIICHHH MPOOJIEM IHEPreTHYECKON
0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JAHHH HOBBIX MaTEPUAIIOB, HOBBIX
HWCTOYHUKOB SHEpPruM (aJIbTepHATUBHBIC MCTOYHUKH dHepruu). OIacHOCTh
BO3/JECHCTBUS HA KUBBIC OPraHW3Mbl OPTAHUYECKHX BELIECTB OTACIIBHBIX KJIACCOB
(YriieBogopo/ibl, CIUPTHI, (PEHOIBI, XJIOPOPraHUYECKHE POU3BOHbBIC, AIbICTHABI U
JIp.), CMBICII TTOKa3aTeJisl MPEIeIbHO IOMYCTUMOM KOHIICHTPAIIUH.

CamocrosiTesibHas padora o0yuaromuxcs: Ne27
[Toxbop, ananu3 u npeodbpazoBanue yueoHoi napopmanmu. KoHcniekTupoBaHue 1o
teMe «buonoruueckas poib U OMOCHHTE3 OEIKOBY.

JlabopaTopHoe 3ausitue (padorta)
Ne4 CpoiicTBa yrieBoaoB

JlabopaTopHoe 3ansitue (padora) Ned "CpoiicTBa yrieBogoB"

IIpoduibHbie H MPOpecCHOHATIBLHO 3HAYMMBIE YJIEMEHTBI coJiepKaHusA. DDUpbI
MAacCJISTHOM KHUCJIOThI, 00pa30BaHHBIC MACIISTHOKUCIIBIM OPOKCHHEM TIIFOKO3BI,
UCIOJIB3YIOTCA KaK MIIACTU(UKATOPHI TAKOB AJIsl yCTPOMCTB U AeTaleil pa3nuyHON
anmnaparyphl )KeJIe3HOJOPOKHOU CBSI3H. YTJIEBOJBI M UX IPOU3BOJHBIE HCIIOIB3YIOT
B KaueCTBE MUTATEIHLHOTO MPOIYKTa B MPUBOK3AIBHBIX Kade, pecTopaHax U T.1.;
P MPOU3BOJICTBE OyMaru, KjieeB; HakKpaxMajanuBaHUs Oelibs Ha MpadeuHbIX
koMOuHatax MIIC; ans u3roToBiaeHUs BKJIAIbIIIEH MOIIMITHUKOB BTYJIOK,
LIECTEPEH IMOJBHUKHOTO COCTABA JKEJIE3HOIOPOKHOTO TPAHCIIOPTA.

OK 01 OK 02
OK 04
JIP 4,16,23,30

CamocrositeibHas padora o0y4yarommuxcs Ne28
[Ton6op, ananuz u npeodbpazoBanue yueOHoi nHbopmanmu. KoncnektupoBanue mo
teMe «buonoruyeckas poib yrieBoJI0B»

Paszpnen 5. Kunernuyeckue u TepMOXH

MHUYECCKHUEC 3AKOHOMECPHOCTH NMPOTCKAHUA XUHMHYCCKUX peammifl

4/2

Tema 5.1 Kunernueckue u
TEPMOXUMHYECKHE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEeaKIui

Conep:xanue yueOHOro MaTepuaJia

Xumudeckue peaknuu. Kiaccudukamumss XUMHYECKUX peakiuid: 1mo (a3oBoMy
cocTaBy (FOMOTE€HHBIE U TETEPOr€HHBIE), IO HCIOJB30BAHUIO KaTalau3aTopa
(kaTaniuTHYecKue W HekatamuTuueckue). CKOpocTh peaklMy, €€ 3aBUCUMOCTh OT
pa3nuYHbIX  (HAaKTOPOB: TPHUPOJABI PEArHPYIOIMIUX  BEIIECTB, KOHIICHTpAIUU
pearupyromux BemecTB, Temmeparypsl (mpaBuno Baxt-I'odda), mmomanm
pPEaKIMOHHONW TOBEPXHOCTH, HalWyusi KaTtanuzatopa. Ponp Kkartaium3aTopoB B

OK 01 OK 02
JIP 4,16,23,30
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MIPUPO/IC ¥ IPOMBIIIIICHHOM TPOU3BOJICTBE. DHEPIHs AKTHBAIIMH. AKTUBHPOBAHHBIN
koMmruiekc. Karanmuzaropel u karanu3. Ponb KkaTanu3aTopoB B MpUPOAEe U
MIPOMBIIIJICHHOM —Mpou3BojACTBe. Kiaccupukanus XUMHUYECKUX PEaKIHid: TI0
teroBoMy  3ddexty  (3K30TepMmueckue, dHAoTepMuueckwe), mo OK 02
obparumocTu (oOpaTumble M HeoOpaTumbie). TerioBble 3PPEKTHl XUMHYESCKHX
peaknuii. Tepmoxumuyeckue ypaBHeHHs. OOpaTHMOCTh peakiuid. XHUMHYECKOE
pPaBHOBECHE U €T0 CMEIIEHUE MO ACHCTBHEM Pa3IMYHbIX (DAKTOPOB (KOHIIEHTPALIUS
peareHTOB WM MPOAYKTOB pEaKIUH, [aBJeHHE, TeMIepaTypa) s CO3JaHus
ONTUMAJBHBIX YCIOBHHM TMPOTEKAHUS XHUMHUYECKUX TporeccoB. [loHsTe 00
SHTANBNUU U dHTponuu. DHeprus ['n66ca. 3akon ['ecca u cneacrsus us Hero. Ponb
CMEIIICHHUS PABHOBECHS B TEXHOJIOTMYECKHX MPOIECCaX.

CamocrosiTesibHas padora oOyuaromuxcs Ne29

[Toxbop, anmanm3 wu mnpeobOpazoBanue ydeOHOUW wuHPopMmanuu. I[loxroroska 1
COOONICHUI Ha TEMY I10 BBIOODY.
IIpakTuyeckoe 3anaTme  Nel2 | [IpakTnueckoe 3ansitue Nel2 PenieHue npakTUKO-OPUEHTUPOBAHHBIX PaCUETHBIX 2
CkopocTh  XMMHMYECKUX peakuui. | 3a7ad rno teme: "CKOpOCTh XUMHUYECKUX peakiuil. XUMHUUYeCcKoe paBHOBecHE" OK 01 OK 02
XHMHYECKOE paBHOBECHE IIpo¢punbHblie 1 NPodhecCHOHAIBLHO 3HAYNMBbIE 3JIEMEHThI COAePKAHHUS. TIP 4.16.23.30
Bydepnbie pacTBOpHI B TEXHOJIOTUYECKUX Tpolieccax (IpU ANMEKTPOXUMUYECKOM T
HAHECEHHH 3alllUTHBIX NOKPBITHH, B TPOU3BOJICTBE KPACUTENIEH)
CamocrositeibHas padora o0y4yarommuxcs Ne29 1
[ToaroroBka K y4acTuio B MUHU-KOH(pepeHIIUH Ha TeMy «Opranuyeckas XUMHsI —
JpYT WJIH Bpar?y.
Pa3nen 6. /lucnepcHble CHCTEMBI 6/3
Tema 6.1 [ucriepcHble CUCTEMBI U Coaep:xanue y4eOHOro MaTepuasa 2

(hakTOphl UX YCTOWYUBOCTH

Hucnepcusie cucteMbl. Komnonansie cucteMsl. icTuHHBIE pacTBOpHL. PacTBOpeHue
Kak pU3MKO-XuMHUUYecKuit mporecc. PactBopbl. CriocoOb! MPUTOTOBICHUS
pactBopoB. PacTBopuMocTh. MaccoBast 107151 paCTBOPEHHOT 0 BemiecTBa. [IpenensHo
JOTYCTUMbIE KOHIIEHTPAI[MHU U UX UCIIOJIb30BAaHHUE B OLICHKE IKOJIOTUYECKOM
6e3onacHoctu. Kinaccudukarys JUcriepcHbIX CHCTEM 10 cocTaBy. CTpoeHue u
(hakToOpbl YCTOMUMBOCTH JUCHEPCHBIX CUCTEM. Pacro3HaBaHue UCTUHHBIX
PacTBOPOB, KOJIOUTHBIX PACTBOPOB U IpyOoauciepcHbIX cucteM. CTpoeHue
MuLebl. PaccenBanue cBera py NpOX0KIEHUU CBETOBOTO IyUYKa 4epes
ONTUYECKU HEOJHOPOIHYIO cpeny (3ddexra Tunnanst)
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[TpoBenenne MuHU-KOH(DEpEHITUN Ha TeMy: «Opranuyeckast XUMHS — JIPyT
WM Bpar?»

CamocrosiTesibHasi padora o0yuyarmmxcs Ne30
[Tox6op, ananus u npeodbpazoBanue yueoHnoi nadopmanmu. [loaroroBka
COOOIICHUI Ha TEMY I10 BBIOODY.

JlabopaTopHoe 3ansTHe (padora)
Ne§ VccnenoBanue TUCHEPCHBIX
CHCTEM.

JlaGopaTopHoe 3ausiTue (padora) NeS «VccnenoBanue TUCTIEPCHBIX CUCTEM.
[IpuroroBnenue u u3yyeHue CBOMCTB JUCIEPCHBIX CUCTEM PA3HBIX BUJIOB:
CYCIEH3UU, IMYJIbCUH, KOJUIOMIHOTO pacTBOpa. CpaBHEHUE CBONCTB UCTUHHBIX U
KOJUIOUJIHBIX PACTBOPOB, BBISIBIICHUE OCHOBHBIX Pa3Iu4Uil MEX/1y HUMHU.
IIpopunbHbie M NpPoPecCHOHATBHO 3HAYMMBbIE JJIEMEHTHI COJEPKAHMS.
[Ipumenenue cMoa U OUTymMa NpPU CTPOUTENIBCTBE M PEMOHTE JKEJIE3HBIX JIOPOT,
Cycnen3uu abpa3uBHBIX MaTEpHUajoB B BHJE MACT IS OYUIICHHUS U TOJIUPOBKHU
MCTATIIMYCCKUX HOBerHOCTCﬁ; JIaKH, KpaCKH.

OK 01 OK 02
OK 04
K 1.3

JIP 4,16,23,30

CamocrosiTeibHas padora odyuarommxcs Ne31

ITonroroBka coobiieHuii Ha TeMy 1o BbIOOpY: PacTBOpHI, HCIIONIB3yEMBbIE B
OBITOBOI, IPOM3BOJICTBEHHOH JESITEILHOCTH YeTIOBEKA. PacTBOPHI, MpUMEHSIEMBIC B
YKEJIE3HOJOPOKHOM X031 CTBE

IIpakTnyeckoe 3ansitue Ne 13
Pemenne 3amauy Ha MPUTOTOBIICHHE
pacTBOpPOB.

IIpakTnueckoe 3ansaTue Ne 13 Pemenue npakTHKO-OpUEHTHPOBAHHBIX PaCYETHBIX
3aja4 1o reMme: Pemenue 3a1a4y Ha MPUTOTOBIEHUE PACTBOPOB.

IIpo¢punbHbie 1 NpodeccHOHATIBLHO 3HAYNMbIE 3JIeMEHThI COAePKAHUS.
[Tpurorosnenue pabouero pacTBopa npu JAe3uH(EKLNs TOBEPXHOCTEH B BaroHaxX U
MMOMENIEHUSX /11 TpaHcnopTa (3 %-HOoro pacTBopa XJopaMUHA, COJISTHOM KUCIOTHI
WM KayCTUYECKOM COZIbI) IPUTOTOBJIEHHE HEUTPATU3YIOLIETO pacTBOpA IpHU
XUMHUYECKHUX 0KOTaxX.

OK 01 OK 02
K 1.3
JIP 4,16,23,30

CamocrosiTeibHasi padoTa o0yuarommxces Ne3?2
[Ton6op, ananuz u npeodpazoBanue yueOHoi nHbopmanmu. KoHcnektupoBanue mo
TeMe «3HaueHue U NPUMEHEHHUH OJIMMEPOB B OBITY»

Paszpnen 7. KayecTBeHHbIE peaKIMU 00HAPYKEHHUS HEOPTAaHMYECKUX U OPraHNYeCKHUX BellecTB

2/1

3apaTHue  Nel4
SKCIEPUMEHTAIbHBIX
pacro3HaBaHUIO

IIpakTH4eckoe
Pemenue
3a7a4 o

IIpakTnyeckoe 3ansatue Nel4 Pemienue skcrnepyuMeEHTalIbHBIX 3a7ad IO TEME:
«Pemienne OKCHEpUMEHTAIBHBIX 3a4ad [0 PACIIO3HABAHUIO  OPraHUYECKUX
BELICCTBY.

IIpoduibHbie U NPO(PECCHOHATBLHO 3HAYMMBbIE JJIECMEHThI COJAepPKaHUA. Y MECHUE

OK 01 OK 02
OK 07
JIP 4,16,23,30
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OpTraHU4YCCKUX BCIICCTB.

pacrno3HaBaTh U 3HATH (PU3UKO-XUMHUYECKHE CBOHCTBA MIEPEBO3UMBIX BEIICCTB
(KUCIOT, TOIUIUB, PEareHTOB U Jp.), B T.4. U OMACHBIX TPY30B, JCHCTBUS C
XUMUYECKUMH BEIIECTBAMU B aBAPUUHBIX CUTYaLIUIX.

CamocrosiTejibHasi padoTa o0yuyarmuuxcsi Ne33 1
[Tox6op, ananus u npeodbpazoBanue yueobHoi nadopmanmn. KoncnektupoBaHue mo
teMe «buonoruyeckas poiip yrieBoJaoB»
Pa3nes 8. Xumus B ObITY M NIPOM3BOACTBEHHOM e TEJIbHOCTH YeJI0BeKA 4/1
Tema 8.1 Xumus B ObITy U Ha Coaeprxanue yueOHOro MaTepuasia
npousBocTBe. O000IeHNE U Hoseiiime AOCTHXKEHUST XMMUYECKON HAyKU U XUMHUYECKOW TEXHOJIOTUU. Poib xummn OK 01 OK 02
CUCTeMaTH3allHsl 3HAaHHH. B 00€CIIeYeHNH SKOJIOTMYECKOM, SHEPreTUYECKOM U MUILEeBON O€30MacHOCTH, Pa3BUTHH OK 07
JuddepeHunpoBaHHbI 3a49eT. MenuuuHbL. [IpaBuia moucka ¥ aHaIM3a XUMHYECKOW WH(OpMAIMK W3 Pa3THYHbBIX 2 K 1.3
UCTOYHHMKOB (HayuyHas ¥ Yy4yeOHO-Hay4Has JMTeparypa, CpeAcTBa MacCOBOM TP 4.16 '23 30
uHpopmanuu, cetb IHTEpHET). T
O60061eHue u cucreMatusanus 3Hanui. JluddepeHimpoBanHbiii 3a4eT.
CamocrosiTeibHas padoTa odyuaromuxcs Ne34
[Tox6op, ananu3 u npeodbpazoBanue yueoHoi napopmanmu. KoHcniekTupoBaHue 1o 1
TeMe «3HaueHUe U MPUMEHEHUH MOJIMMEPOB B OBITY».
Hmoe II cemecmpa: MakcumanbHasi yueOHas Harpy3ka (BCero) 60
OOGsi3arenbHast ayTUTOpHAs yueOHast Harpy3ka (BCero) 40
IIpaKTUIECKUE 3aHATUSA 14
nabopaTopHble 3aHATUS (paboThI) 6
caMoOCToOsITeNIbHas paboTa 20
ITpomeskyTouHas arrectaums : (uddepeHIMPOBAHHBIN 3a4eT
HUTOI'O 108
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3. YCJIOBUS PEAJIM3ALIMA TPOT'PAMMBI YYEBHOM JUCIATIIMHBI

3.1 TpeGoBaHnsi K MUHHMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecne4eHH 0

VYuebHas QUCUUIUIMHA pealn3yeTcs B yueOHOM KaOMHeTe XUMUHU.

O6opynoBanue yueOHOT0 KabUHeTA!

— M0CaJI0YHbIE MECTa MO KOJIMYECTBY 00YUarOIINXCS;
— pabouee MECTO IpenoaaBaTes;
— MCTOAUYCCKUEC MAaTCPUAJIBI ITO JUCIUIIIIMHE,

Texnuueckue cpeacrBa oO0yueHUs paboyero MecTa MpEenojaBaTeNii:  KOMIIBIOTEPHOE
o0opysoBaHHe, KOTOPOE IOJHKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAHUSM O€30MACHOCTH U
Ha&KHOCTH, MPEIyCMaTpUBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJIB30BaHUA KaOMHETa, C
LENbI0 HM3yYEHUS COOTBETCTBYIOLIEH AMCUUIUIMHBI, MYJIbTHMEIUHHOE 000pyJoBaHHE (TPOEKTOpP M
MIPOCKIIMOHHBIN SKPaH WM MHTEPAKTUBHAS JI0CKA), JIOKAJIbHAS CETh C BBIX00M B Internet.

HaumeHoBaHue crenuanbHOrO TOMEIICHUS: TIOMEIICHUe [UIsi CaMOCTOSITEIbHOM paboThl,
UYuranpHselii 3a1. OCcHALIEHHOCTh: pabodee MecTo, KOMIbIOTEP (HOYTOYK) € AOCTYyIOM K cetu « HTepHeT»
u OUOC.

HaumeHoBaHue cHeUalbHOTO MOMEIICHUS: yueOHas ayAUTOpUsl Ui TPOBEACHHS MPAKTUIECKUX
3aH$[TI/II>'I, rpymnmoBbIX KOHCYJII)TaIII/If/'I, WHIAWBUYAJIbHBIX KOHCYHBT&HHﬁ, TCKYIIECTO  KOHTPOJIA,
MIPOMEXKYTOUYHOU aTTecTalny, Y4eOHas ayAuTOPUHU, OCHAIICHHBIE OOOPYIOBAaHHEM M TEXHUYECKUMHU
cpenctBamu  oOyueHus. OcHameHHOCTh: Kowmmiekt yueOHON MmeOenn, HOYTOYK, MHPOEKIIHMOHHOE
o0opyaoBaHue (MyJIbTHMEIUHHBIN TPOEKTOP U SKPaH).

IlepeyeHb JTHUIIEH3NOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0 MPOrPAMMHOIO0 o0ecnedeHus :

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

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

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl DM1OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun JMCHUILIHHBI B (hopmaTe 3J1eKTPOHHOr0 00yyeHus ¢ ucnoab3dopannem 10T

HeorpanuueHHass BO3MOXKHOCTh AocTyna, oOydatomierocs kK QMOC u3 1000l Touku, B KOTOPOi
uMeeTcss JOCTyH K HMH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «MHTepHeT» (nanee - ceTh
«HTepHETY), KaK HA TEPPUTOPHH OPTaHU3AINH, TAK 1 BHE €€.

Hoctyn k cucremam BuaeokoHpepenicazn DUOC (MoOuabHas M AEKCTOMHAS BEPCHM WU XKe
BEO-KIIMEHT).

3.2. UuopmanmoHHoe o0ecnedyeHne peain3anuu NpOorpaMmbl

Hns peanuzanmu nporpamMMbl OMOIHOTEYHBIN (POHI 00pa3oBaTENbHON OpraHU3AMH JOJDKEH
UMETb MeYaTHbIe U/UIH 3JEKTPOHHbIE 00pa3oBaTeIbHble M HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH/TyeMble
U1 UCTIOJIb30BaHUs B 00pa30BaTEIbHOM IIpOLECCe.

IlepeyeHb pexkoMeHAYeMbIX Y4eOHBIX H3IaHUM, JONOJHUTEJbHON JuTeparypbl HTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0U0JAMOTEYHOr0 hoHaA:

OCHOBHbIE HICTOYHUKH:

1. Bopucos, A. H., Xumus : yuebnnk / A. H. bopucos, E. C. Octpornsanos, T. b. boiiniosa, JI. I1.
ApnameBa. — MockBa : KuoPyc, 2022. — 331 c¢. — ISBN 978-5-406-10348-7. — URL:
https://book.ru/book/945091 (mara obpamienus: 26.06.2023). — TeKCT : 37EKTPOHHBIIA.

2. llenncona, O. U., Xumus: yaeonuk / O. U. [leancoBa. — Mocksa : KnoPyc, 2023. — 307 c. —
ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217 (mara ob6pamienus: 13.06.2023). —
TekcT: 3neKTpOHHBIH
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Jlono/THUTeIbHbIe HCTOYHMKH (17151 BBIIIOJHEHUS BHEAYAUTOPHON CaMOCTOSTENIbHON paboThI):

1. Caenko, O. E., Oprannueckas xumus (¢ npaktukymom): yueonuk / O. E. CaeHko. — Mockaa :
KunoPyc, 2023. — 177 c¢. — ISBN 978-5-406-11969-3. — URL.: https://book.ru/book/950154 (nara
obpamienus: 13.06.2023). — TekcT: 37EeKTPOHHBIH.

2. Caenko O. E. Xumusi: yueOHUK AJIsi KOJUIeIKe: obmeoOpasoBaTenbHas noaroroska / O. E.
Caenko. — M3xa. 2-e - PocroB-na-Jlony: ®enukc, 2018. - 282, [1] c¢. - (Cpennee mpodeccuoHaIbHOE
obpaszoBanue). - ISBN 978-5-222-31141-7.

Ilepuoauyeckue M31aHuA:
Vitamin De (Buramuu Jle)
Hayka u xu3Hb

Ilepeuenb npogeccHOHANBHBIX 023 JTAHHBIX M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. DnektponHas wuHpopmanonHas obpaszoBarenbHas cpena OpHUIIC. - Pexum nocryma:

http://mindload.ru/

2. CIIC «KoncynbranT [mroc» - Pexxum mocryna: http://www.consultant.ru/

3. Hayunas snexrponnas 6ubnmorexa eLIBRARY.RU- Pexxum nocryna: https://elibrary.ru/

4. OBC Y4eOHO-METOINYECKOTO LEHTpa MO OO0pa3OBaHHIO Ha JKEJIE3HOIOPOKHOM TPAHCIIOPTE
(OB YMIL K/T) - Pexxum nocryma: https://umczdt.ru/

5. OBC u3narensctBa «Jlanby»- Pexxum nocryma: https://e.lanbook.com/

6. O5C BOOK.RU- Pexum nocrymna: https://www.book.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KonTpons

U OLEHKAa pe3yJbTaTOB

OCBOGHHUSI y4eOHOW JMCIMILIMHBI

OCYILIECTBIISAETCS

npenoaaBaTeJIiEM B IIPOLECCC MPOBEACHUA IMPAKTUICCKUX SaHHTHﬁ, TECTUPOBAHUS, a TaAKKE BBIIIOJTHCHUA

oOydJaronuMucs

HHIWBUYAJIbHBIX

3aJaHUH.

[IpomexxyTouHas

arrecragus B

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

dhopme

OcBanBaemble Pa3nea/Tema T oneHOYHBIX MePONPUATHH
romnerennuu (OK, IIK),
JIUYHOCTHBIC PE3yJ/IbTaThbl
(JIP)
OK 01 Bri6upats criocodsr | P1: Tema 1.1 - YCTHBIN 01IPOC;
peleHus 3a1a4 P2: Tema 2.1, Tema 2.2 - 3amauyn Ha COCTaBJIECHHE XUMHUYECKUX
npodeccnoHaTBEHOMI P3: Tema 3.1. - 3.3; bopmy;
NEITENbHOCTHU P4: Tema 4.1 — 4.3, - 3amaHusd Ha KUCHOJIbL30BAaHUSI XUMHUUYECKON
IIPUMEHUTEIBHO P5: Tema 5.1 CUMBOJIMKM W HAa3BaHWM COCIMHEHUM I10
K pa3JIMuHbIM P6: Tema 6.1 HOMEHKJIaType MEXKIYyHapOAHOIO CO3a
KOHTEKCTaM P7: Tema 7.1 TEOPETHYECKOW W NPUKIAJHOM XHMHHM U
P8&: Tema 8.1 TPUBHUAIBHBIX Ha3BaHUU JJISi COCTABJICHUS
JIP 2,4,16,23,30 XUMUYECKHUX (HOPMYIT;
- 3aciymuBaHue COOOIIEHUN U OLEHKA UX
MOJATOTOBKHU;
- Pe3ynbTar BBINOJHEHUS BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX PadoT;
- Pe3ynpTaT BBINOJIHEHUS TPAKTUYECKON
paboTHI;
-IIpakTUKO-OpUEHTHUPOBAHHBIC 3a/IaHNS;
- Tlombop, anaim3 u mpeoOpa3zoBaHUE
yueOHOW nHpopMaluu
OK 02 P1: Tema 1.1 - YcTHBIN onpoc
Hcnonb3oBath P2: Tema 2.1, Tema 2.2 - 3acnymuBaHue COOOIIEHUN U OlleHKa MX
COBPEMEHHBIE cpenctra | P3: Tema 3.1. — 3.3; MOATOTOBKH,
MOKCKa, aHaiInu3a u | P4: Tema 4.1 —4.3, - 3amaHus Ha UCHOJb30BaHUS XUMHUYECKOMN
HMHTEpIpETaluu P5: Tema 5.1 CUMBOJIMKM W Ha3BaHWM COEIMHEHMM I10
uHpopManuy, u | P6: Tema 6.1 HOMEHKJIAType MEXIYHApOAHOIO COH3a
nH(pOpMaLIOHHbIE P7: Tema 7.1 TEOPETHYECKOW W NPHUKIAJHON XHMHHM U
TEXHOJIOTH st | P8: Tema 8.1 TPUBUAJIbHBIX Ha3BaHUW ISl COCTaBIIEHUS
BBITIOJTHCHUS 3a1a4 XUMUYECKUX (HOPMYIT;
npodeccnoHanbHOM - Pe3ynbTar BBINOJHEHUS BHEAYAUTOPHBIX
NEeSTETHHOCTH. CaMOCTOSTENIbHBIX padoT
- Pe3ynbpTaT BBINOIHEHUS] NPAKTUYECKOMN
paboTHI;
JP 2,4,16,23,30 -IIpakTUKO-OPUEHTUPOBAHHBIE 3aIaHUS;
- Ilonbop, ananmu3 u mnpeoOpa3oBaHUE
yueOHoW nHpopMaluu
OK 04 P2: Tema 2.2 - YCTHBIN onpoc
Db dexTuBHO P3: Tema 3.2 - 3aciymuBaHue COOOIIEHUN U OleHKa MX
B3aMMO/ICHCTBOBATH u | P4: Tema 4.2, Tema 4.3 TMOATOTOBKH;
paborath B KoJUiekTHBe H | P6: Tema 6.1 - 3a1aHKs HAa UCIIOJIb30BAHUS XUMUYECKOMN

KOMaHJE.

JIP 2,4,16,23,30

CUMBOJIVKH W Ha3BaHWI COEIMHEHHWH II0
HOMEHKJIATYypE MEXIyHAapOJHOI0 COI03a
TEOPETHYECKOW W TNPHUKIAJHOM XHMHHM U
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TPUBUAIBHBIX HA3BaHUU JJII COCTABJICHHS
XUMUYECKHUX (HOPMYIT;

- Pe3ynbTar BHINOJIHEHUS BHEAYIUTOPHBIX
CaMOCTOSITeNIbHBIX PadoT

- Pe3ynprar BBINIOJIHEHHS IPAKTUYECKON
padoTHI;

- PesynbraT BhIMONHEHUS J1AOOPAaTOPHOM
padoTHI;

-IIpakTHKO-OpUEHTHPOBAHHBIC 33/1aHUS;

- Tlombop, anaim3 u mnpeoOpa3zoBaHUE
yuebHo# nHpopManuu

OK 07

ConeiicTBOBaThH
COXPAHEHUIO OKpPYXKarolei
Cpelpl,
pecypcocOepexeHuIo,
IPUMEHSTh  3HaHUS 00
WU3MEHEHUU KJIMMara,
IPUHLMIIBL  OEpEekKITUBOIO
IIPOU3BO/ICTBA,

3¢ (HEeKTHBHO JIEHCTBOBATH B
YPE3BBIYANHBIX CUTYAIHSX.

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

-[IpaKTHKO-OpUEHTUPOBAHHBIC 3a/IaHUS;
- Ilombop, ananmu3 u mnpeoOpa3oBaHHE
y4ueOHOH nH(popMaIuy,

JIP 4,16,23,30
IIK 1.3. P3: Tema 3.1, 3.2 - Pe3ynbpTaT BBINOJIHEHUS NPAKTUYECKON
OO0ecrieunBaTh P4: Tema 4.2.1,42.3 paboThI;

0€3011aCHOCTD JBHXXCHUA
IIOABUXKHOI'O COCTaBa.

P6: Tema 6.1.
P8: Tema 8.1

- Pesynbrar BbINONHEHUS J1A0OPAaTOPHOM
paboTHI;

-IIpakTHKO-OpUEHTHPOBAHHBIE 33/1aHUS;

- Tlombop, anaimmu3 u mnpeoOpa3zoBaHUE
yueOHoi nHpopmanuu

5. HEPEYEHb UCTTIOJIB3YEMbBIX METOJ1OB OBYUEHMUSA
5.1 IlaccuBHBIE: TEKIMH (TEOPETHUECKUE 3aHATHUS), ONPOCHI, TPAKTUYECKHE U Ja00paTOpHbIe

3aHATHA.

5.2 AKTUBHBIC U MTHTCPAKTUBHBIC: MIUHH - KOH(PEPEHITH.

20




