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1 PaGouast mporpaMMa IMOJUICKHUT €KETOJHON aKTyaJH3alli B COCTaBE OCHOBHOW NMpO(eCCHOHAIBHON 00pa3oBaTeIbHOMN
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1. HACIIOPT MPOT'PAMMBI YUYEBHOI JUCHATIJINHEI (MTPEJIMETA)
OY/In.12 XUMMS

1.1. Ob6aacThr NnpuMeHeHHs padoueii MPorpaMMbl

Pabouas mporpamma ydeOHON mucuuruinHbl (mpenvera) OV /.12 Xumus sIBISETCS 4acThIO
nmporpamMmbl  cpeaHero oOmiero obpaszoBanms mo crneruanbHocTsIM CIIO 23.02.01 Opranuzarus
MEePEBO30K U YNPABICHUE HA TPAHCIIOPTE (IO BUAAM).

Pabouass mporpamma OV/Im.12 Xumwusi MoXeT OBITh HMCIOJIB30BaHAa B MPO(EeCcCHOHATBLHON
MOJIFOTOBKE, TIEPETIOATOTOBKE U MOBBIICHUH KBATH(PHUKAIIUN pad04YrX 10 mpodeccusim:

17244 TTpuemocnatuuk rpysa u 6araxa.

1.2. MecTo yueOoHo#i qucuumiinnabl B ctpykrype OINIOI-IIIICC3:

B yuebnbix minanax OIIOII-IITICC3 mecTo ydeOHON MUCHMILIMHBI (IIpeIMeTa) - B COCTaBE
o0mumx 001e00pa3oBaTeIbHBIX YYEOHBIX NUCIHUILINH, (POPMUPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero odmero odpazoBanus, i crenuaibHocTet CIIO cooTBeTCTBYIOIIETO
npoduis npodeccuoHanbHOT0 00pa3oBaHus, peanusyercs Ha 1 Kypce.

1.3. Ilnanupyembie pe3yJabTaThl OCBOEHUS IMCUHILIHHBI (TIpeaMeTa)

1.3.1 Ilenp y4yeOHOW IUCHMIUIMHBI (TpenMeTa) — TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
yueOHOM TUCIUILIMHBI (IPEeaMETa).

N3yuenne xumuu Ha 0a30BOM YpOBHE CpPEAHETO (MOJIHOTO) 00IIero oOpa3oBaHus HAIPABICHO
Ha JIOCTH>KEHHUE CIIETYIOIINX IIeNeH:

— OCBOCHHME 3HAHMM O XMMHYECKOM COCTABIISAIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MMpA,
BOXHEHIIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPHSIX;

— OBJIQJICHUE YMEHHUSMH MPUMEHSATH TMOJYYCHHbIC 3HAHUSA A OOBSICHEHUS] PazHOOOpa3HBIX
XUMHYECKHX SBIIEHUH W CBONCTB BELIECTB, OLEHKH pOJIM XHUMHUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJTy4YE€HUH HOBBIX MaTE€pPUAJIOB;

— pPa3BUTHE TO3HABATENBHBIX WHTEPECOB M HMHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIbHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHUH C HCIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB
uH(pOpMaIliHU, B TOM YHUCIIE KOMITbIOTEPHBIX;

— BOCIIUTAaHUE YOEKJEHHOCTU B MO3UTUBHOM POJIM XUMHMH B KU3HU COBPEMEHHOIrO OOLIECTBa,
HEO0OXOIUMOCTH XMMUYECKU TPAMOTHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH Cpee;

- IPUMEHEHNE MOJTYYCHHbIX 3HAaHUNW U yMEHUH Il 0€30IacHOr0 HCIOJIb30BaHMS BEUIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTHYECKHX 3a7ad B
MOBCEIHEBHON KU3HU, NPEAYNPEXKICHUS SBICHUN, HAHOCAIIMX Bped 370pPOBBI0 4YEJIOBEKa U
OKpYKarollen cpene.

1.3.2 B pesynbrate ocBoeHus yueOHOU muctmmuimabl OYm.12 Xumus rHa 6a30BOM ypOBHE
oOyJaronuiics J0KEeH 3HATh U MOHUMATh:

— BaKHEHUIIME XWMUYECKHE TOHSATHSA: BEIIECTBO, XUMHUUYECKHH SJEMEHT, aToM, MOJIeKyJa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIPHAs. MacChl, MOH, aJUIOTPONMS, U30TOIbI, XUMHUUYECKasl CBS3b,
AJIEKTPOOTPHUILIATEIBHOCTh, BaJEHTHOCTb, CTENEHb OKMCIEHHS, MOJb, MOJSpHas Macca, MOJISPHBIN
00BbeM, BeIIeCTBA MOJEKYISAPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHMSI, PAcTBOPHI, DIEKTPOIUT U HE
AIIEKTPOJIUT, BJIEKTPOJUTHYECKAsT JUCCOLMALNSA, OKHUCIUTENb M BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJICHHE, TETLIOBOW I(P(HEKT peakinu, CKOPOCTh XMMHUECKON peakiuu, KaTaanu3, XUMUIECKOe
paBHOBeECHE, YTIAEPOIHBIN CKeET, GyHKIIMOHAIBHAS TPYIINa, U30MEPHsI, TOMOJIOTHS;

— OCHOBHBIE 3aKOHbl XHMHHU: COXPAaHEHHS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

— OCHOBHBIE TEOPUU XUMUH: XUMUYECKOHN CBSI3U, INEKTPOJIUTUYECKON TUCCOIUALIMN, CTPOCHUS
OPraHUYECKHX COCIMHEHUH;

— Ba)KHEWILIME BeIIeCTBA M MaTepHalibl: OCHOBHBIE METaJUIbl M CIUIaBbl; CEpHas, COJIAHAs,
a30THasi U YKCyCHasl KUCIIOTBI; LIIEJIOUH, aMMHUaK, MUHepalbHble yI0OpeHHsI, METaH, 3TUJICH, alleTUJIEH,
OCH301I, ITAHOJ, XUPHI, MbLUIA, TJIFOKO3a, caxapo3a, KpaxMmall, KJIeTdarka, OClIKH, UCKYCCTBEHHBIC U
CUHTETHUYECKHE BOJIOKHA, Kay4yKH, MJIACTMACCHI.

yMeTh:

— Ha3bIBaTh M3YUYCHHBIE BEIIECTBA MO "TPUBUAJIBLHOW' MM MEKIYHAPOIHON HOMEHKIIATYPE;



— OIIPEJEIATh BAJIEHTHOCTh U CTENEHb OKUCICHHS XUMHMUYECKHX JIEMEHTOB, TUIl XMMUYECKON
CBSI3M B COCOUHEHUSX, 3apsii WOHA, XapakTep cpelbl B BOJHBIX pPAacTBOPAaX HEOPraHUYECKUX
COEIVHEHUH, OKHMCIMTEIb U BOCCTAHOBMTENb, NMPHHAUIEAKHOCTh BEIIECTB K PA3JIMYHBIM Kjaccam
OPraHUYECKUX COCIUHEHU;

— XapaKTEepPU30BaTh AJIEMEHThI MaJIbIX EPHOI0B IO UX MOJIOKEHHIO B IEPHOANYECKON CUCTEME
.. Menpeneea, oOmMe XHMHUYCCKHE CBOHCTBA METAJIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX W OPraHMYECKUX COCIMHEHWMH; CTpPOEHHE M XHUMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHUYECKUX COCIUHEHU;

— O0OBSCHATH 3aBUCUMOCTb CBOICTB BELIECTB OT UX COCTaBa U CTPOEHUS, IPUPOAY XUMUYECKON
CBSI3U (MOHHOM, KOBAJEHTHOM, METaJUIMYECKOM), 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOH pEaKkLUuu U
MOJIOKEHUS XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAaKTOPOB;

— BBIIOJHATh XUMHUECKUI 3KCIIEPUMEHT 10 PACHO3HABAHUIO BaXKHEHUIIMX HEOPraHUYECKUX U
OpPraHNYECKUX BEIECTB;

— TIPOBOAUTH CAMOCTOSITENIbHBIA IOMCK XUMHUYECKOW HH(POpPMALMU C HUCIOJIb30BAHUEM
Pa3IMYHBIX HMCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX H3AaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCcOB
WHTepHeTa); UCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMH JUIsl OOpabOTKM M Iepefadyd XMMHUYECKOH
UHPOPMALIUH U €€ TIPE/ICTABICHUS B Pa3IMYHBIX (hopMax.

B pe3ynbrare ocBoeHus Y4eOHOW AUCHUIUIMHBI OOYYaroIIUiiCsl JIOJKEH HCIOJIb30BaTh
nproOpeTEHHBIC 3HAHUSA U YMEHHS B IPAKTUYECKOH JIeATEILHOCTH U TOBCEHEBHOM KU3HU JUISL:

— 00BACHEHMSI XMMUYECKUX SIBICHUH, IPOMCXOIAIIUX B IPUPOJE, OBITY M HA IIPOU3BOJICTBE;

— OIpeesIeHHs] BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX PEBPALICHUN B PA3JIMYHBIX YCIOBUAX
U OLICHKH MX MOCIIEICTBUM;

— 9KOJIOTUYECKH IPaMOTHOTO TIOBEJICHHS B OKPYKAIOIIEH Cpese;

— OLICHKH BIIMSIHUS XMMHYECKOT0 3arps3HEHUs OKpYXKarollel cpellbl Ha OpraHu3M YeJOBEeKa U
JpyTHUE )KUBBIE OPTaHU3MBI;

— Oe3omacHOro oOpallleHus C TOpPIOYMMU U TOKCHUYHBIMHM BELIECTBaMH, J1aOOPaTOPHBIM
000pyI0BaHUEM;

— IPUTOTOBJIEHUS PAaCTBOPOB 33JaHHOM KOHIIEHTPALMH B OBITY U Ha IPOU3BO/JICTBE;

— KPUTHYECKOW OLEHKH JJOCTOBEPHOCTH XMMHUYECKOH MH(POpPMAIINH, MOCTYIAIOMEH U3 pa3HbIX
UCTOYHUKOB,;

— TIOHMMAaHHS B3aUMOCBSI3M y4e€0OHOro TMpeAMeTa ¢ OCOOEHHOCTSAMM Mpodeccuil Hu
npoeCcCHOHATBHON JEeSATEIbHOCTH, B OCHOBE KOTOPBIX JIeXaT 3HaHWA 1O JAaHHOMY Yy4eOHOMY
TIPEIIMETY.

1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHUS YUeOHON AUCIUILIUHBI (TpeaIMeTa):

Ocoboe 3HaueHue yuyeOHasl TUCUUIUIMHA (TpeaMeT) uMeeT npu (GOpPMHUPOBAHUM U Pa3BUTUU
00MIMX U TPOo(eCcCCHOHATBHBIX KOMIETEHIIHH.

Kon n HaumeHoBaHue Ilnanupyemble pe3yabTaThbl 00y4eHHU s
tz&ﬁtgzzr;;‘ JIM4YHOCTHBIE, MeTallpeAMeTHbIE IIpexmeTHbIE

OK 01. B 4acTu TPYAOBOIO | - BJIAJICTh CUCTEMON XMMHUYECKUX 3HAHUU,

BeiOupats criocoObl | BOCHUTAHMS: KOTOpasi BKJIFOYAET: OCHOBOIIOJIATaOIINe

penieHus 3a1a4y - TOTOBHOCTb K  TPYAY, | MOHATUS (XUMHUYECKAWA DJEMEHT, aToM,

npodeccuoHaIbHON OCO3HaHUe IICHHOCTH | DJICKTPOHHAss 00oJioyka aroma, S-, p-, d-

JEATEIbHOCTH MacTepcTBa, TPYI0JII00uE; JJIEKTPOHHBIE ~ OpOUTAIM aTOMOB, HOH,

MIPUMEHUTEIBHO - TOTOBHOCTb K AaKTUBHOW | MOJIEKYJIA, BaJIEHTHOCTb,

K pa3JINYHbIM NEATEIBbHOCTH TEXHOJIOTHYECKOHN | AIEKTPOOTPULATENBHOCTD, CTETECHb

KOHTEKCTaM Y COLMAJIbHOM HAIIPAaBIEHHOCTH, | OKUCIICHHS, XUMHUYECKas CBf3b, MOIJIb,
CIIOCOOHOCTh WHUIIUAPOBATH, | MOJISIpHAsI ~ Macca, MOJSIPHBIA  00BeM,
TUTAHUPOBATh M CAMOCTOSITENIHHO | YINIEPOJHBIA  CKenleT,  (pyHKIMOHAIbHAS
BBITIOJIHATh TaKyro | ITpylma, pagukal, HW30MEpHs, HN30MEpBI,
JEATEIIbHOCTD; TOMOJIOTHYECKUI pan, TOMOJIOTH,
- WHTEPEC K PA3IMYHBIM | YTIEBOJIOPOBI, KHCIIOPOJI- "

4




chepam npo¢eCcCuoHATBHOM
ACATCIIbHOCTH,

OBjiajeHne YHUBEPCAILHBIMHU
Y4eOHBIMH TO3HABATEILHBIMH
JEeHCTBUSIMMU:

a) 0a3oBble JIOTUYeCKHUe
NeHCTBHUSA:

- CaMOCTOSITEIIbHO
(dbopMynupoBath U
aKTyaJIM3UpOBaATh npobiiemMy,

paccMarpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN
OpU3HAaK WM OCHOBAaHUS JUIA
CpaBHEHHUS, KiIacCH(PUKAIMK U
0000111eH S,

- OIPENEIATH LEITU
JEATENBHOCTH, 3a/1aBaTh
IapaMeTppl M KPUTEPUM  UX
JOCTUKCHUS,

- BBUIBJIATH 3aKOHOMEPHOCTH H
IIPOTUBOPEYHSI B
paccMaTpUBaEMBbIX SIBICHUSAX;

- BHOCHTb KOPPEKTHUBBI B
JEATEIIbHOCT, OLICHUBATh

COOTBETCTBUE PE3YJILTATOB LIEJISIM,

OLICHMBATh PHUCKH TOCJIEICTBUI

NEeSATEIbHOCTH;

- pa3BuUBaTh

MBILUICHHUE npu

KU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HMCCJIEI0BATEIbCKUE
JefcTBHSI:

- BIAJAeTh HaBBIKAMU YueOHO-

KpeaTUBHOE
pelieHnu

HCCIIEIOBATENILCKON "
IIPOEKTHOU JIeSITENIbHOCTH,
HaBBIKAMH pazperieHus
npodem;
- BBISIBJIATH MIPUYNHHO-
CJIEICTBEHHBIE CBSI3U u
AKTyaJIM3UpPOBATH 3ajaqy,
BBIJIBUT'ATh TUIIOTE3Y €€ PELICHMS,
HaXOJIUTh apryMEHTbI JUIS
JIOKa3aTeNbCTBA CBOUX
YTBEPKICHUH, 3a71aBaTh
rnapameTpbl u KpUTEpUU
perieHus;
- aHaJIM3HUPOBAThH MOJIyYECHHBIE B
X0JIe penieHus 3a/1a4n
pe3ybTaThl, KPUTUYECKU

OLCHUBATL HUX JOCTOBCPHOCTH,
MNPOTrHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUSX;

- YMCTb TICPCHOCUTL 3HAHUA B

a30TcojiepKaIlie
OMOJIOTHYECKH  aKTHBHBIC
(yrmeBonbl, JKUpBI, OEIKH),
IOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHHS,
KpHUCTaJUTMYECKast pelieTKa, THUIIBI
XUMUYECKUX  peakiuid  (OKUCIUTEIbHO-
BOCCTaHOBUTEIILHBIE, 9K30- U
SHJIOTEPMHUYECKHE,  PEaKUUHd  HMOHHOTO
oOmeHa), pacTBop, AIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIIEKTPOIUTHYECKAS
JpccoLanus, OKHCIIUTEIb,
BOCCTAaHOBUTEIIb, CKOPOCTb XHUMHYECKOM
peaKLnyu, XMMUYECKOE PABHOBECHUE), TEOPHHU
U 3aKOHBI (TEOpUsi XUMHUYECKOTO CTPOCHUS
oprannueckux BemiectB A.M. Bytieposa,
TEOpHst AIIEKTPOJIUTUYECKON
Jycconuanuu, rnepuoandeckuid 3akon .M.
MenneneeBa, 3aKOH COXPAaHEHHS] MaccChl),
3aKOHOMEPHOCTH,  CUMBOJIMYECKUIN SA3BIK
XUMUH, (DAKTOJIOTUUECKUE  CBEICHHUS O
CBOWMCTBAaX,  COCTaBE,  IIOJIYYEHUHM U
0e30MacHOM UCIIOJIb30BAHUM  BAKHEHIIINX
HEOPTaHUYECKUX u OpTraHUYECKUX
BEIIECTB B OBITY U  NIPAKTHUYECKOMN
JIESITENIbHOCTH YEJI0BEKa;

- YMETb BBISBIISATH XapAKTEPHBIC MIPU3HAKU U
B3aUMOCBSI3b W3yUYEHHBIX TIOHSITUH,
MPUMEHSATh COOTBETCTBYIOIIUE TOHSTHS
IIPU ONHMCAHUM CTPOEHUS U CBOMCTB
HEOPraHWYECKUX U OPraHMYECKHX BEIECTB
U UX MPEBPAILEHHI; BBISBISATh B3aUMOCBSI3b
XUMHYECKHX 3HAHUH C TOHATUAMH U
NPEICTABICHUSIMHI JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMEThb HCIOJNb30BaTh HAMMEHOBAHUS
XUMHUYECKUX COCTMHEHHI
MEKIYHapOIHOIO COK03a TEOPETHUECKOM M
MPUKIQIHON XMUMUM W TPUBHUAJIBHBIC
Ha3BaHUSl BAKHEWIIMX BEUIECTB (ITUIIEH,
alleTHJIEH, TJIMLIEPHH, ¢enou,
(dhopmansaerun, YKCYyCHast KHCJIOTA,
[JIALWH, YrapHbIA Ta3, YIJIEKUCIIBIM ras,
aMMUaK, TalleHas W3BECTb, HeralieHas
W3BECTh, TMUTHEBas coJa M  JIPYTHX),
COCTaBJIATh (HOPMYIIBI HEOPraHMUYECKUX U
OpraHMYeCcKuX BEIIIECTB, YpaBHEHUS
XMUMUYECKUX  PEaKI|if, OOBICHATh UX
CMBICIT, MOJITBEPKIATh ~ XapaKTEpHBIC
XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMH U
3anucsIMu ypaBHEHUI XUMHUYECKUX
pEeaKIHnii;

COEIMHEHMUS,
BEIIECTBA
MOHOMEp,




IMO3HABaTCIIbHYIO u

MIPAKTHYECKYIO obnactu
KU3HEACATEIILHOCTH;
- yMeTh MHTETPUPOBATH

3HAHUS U3 Pa3HBIX MPEIMETHBIX
obJacrei;

- BBIIBUTATh HOBBIC HJICH,
rpeaJiararb OpPUTMHAIbHBIC
MOJXO0/Ibl U PEUICHUS;

- CIIOCOOHOCTH MX MCIIOJIL30BaHUS
B TIO3HABATENILHON M COIMAILHOM
MPaKTHKE

- YMEThb YCTaHaBJIMBaTh IPHUHAIJIEKHOCTH
W3Y4EHHBIX HEOPraHUYECKUX u
OpPraHUYeCKUX BEIECTB K OIpPEeAeTICHHBIM
KjlaccaMm W Ipynmam  COCIMHEHUH,
XapaKTepU30BaTh UX COCTaB U BaKHEHUIINE
CBOMCTBA; ONPEIENATh BUBI
XUMHYECKHX cBsizeit (koBasyieHTHas,
HMOHHAs, METaJuIn4YecKas, BOJOPOJHAL),
TUIbI KPUCTAUTMYECKUX PEIIETOK BEILECTB;
KJIaCCU(HITUPOBATH XAUMHUYECKHE
peakuuu;

- chopmupoBaTh  MpPEACTaBICHUSA: O
XUMHUYECKON COCTaBJISAIOLIECH
€CTECTBEHHOHAy4YHOW  KAPTUHBI  MMHpA,
pojli  XMMUU B TO3HAHUM  SBJICHUMN
MPUPOABI, B (OPMHUPOBAHUH MBIILICHUS U
KYJIBTYpPbI TUYHOCTH, €€ (YHKIMOHATBHOM
IPaMOTHOCTH, HEOOXOAUMOW JUIsl pEIIEHUs
NPaKTUYEeCKUX 3a7ad U  IKOJOTMYECKH
00OCHOBAHHOI'O OTHOILEHHSI K CBOEMY
3JI0POBBIO U MIPUPOTHOMN CpeIE;

- yMETb  TPOBOJAUTH  pacyerbl IO
XUMAYECKUM (opMyrnaM M ypaBHEHHSIM
XUMHUYECKHUX PEAKIMH C UCIOJIb30BaHUEM
(U3MUECKUX BEIHYMH, XapaKTePU3YIOIIUX
BEILIECTBA C  KOJIMYECTBEHHOM CTOPOHBI:

MAacChbI, o0beMa
(HOpMAaJIBLHBIE YCIIOBUS) ra3os,
KOJIMYECTBA  BEIECTBA;  HCIIOJIH30BATh
CUCTEMHble XMMUYECKUE 3HAaHUSA IS
NPUHATHAS ~ PEIICHUH B  KOHKPETHBIX
KH3HEHHBIX CHTYyallMsiX, CBSI3aHHBIX C

BCHICCTBAMU U UX TPUMCHCHUEM.

OK 02.
Hcnonp3oBath
COBpPEMEHHBIC
cpeacTsa TIOWCKa,
aHajam3a u
MHTEPIIpETalUU
uH(popMaluuy, u
nH(pOpMaIMOHHbBIE
TEXHOJIOTHH TUTSt
BBITIOJTHEHHST  3a]1a4
npodecCHoHaNBHOM
JIeSATeTLHOCTH.

B o0nacTH HeHHOCTH HAYYHOIO
MO3HAHUA:

- c(OpMHPOBAHHOCTH
MHPOBO33pEHM,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAYKH u 00111eCTBEHHOM
NPAaKTUKM,  OCHOBAaHHOIO  Ha
AAATIOIE KyJIBTYD,
CIIOCOOCTBYIOILIETO ~ OCO3HAHMIO
CBOET'0 MECTA B MOJIUKYJIBTYPHOM
MUDE;

- COBEpIICHCTBOBAHUE S3bIKOBON
W YUTATENbCKOM KYJIBTYpPHl Kak
CpeacTBa B3aMMOJICHCTBUS MEXTY
JFOABMH U TIO3HAHHS MUPA;

- OCO3HAHWE IEHHOCTH Hay4yHOM
JeSTEITLHOCTH, TOTOBHOCTh
OCYIIECTBIISATH ~ MPOEKTHYIO U
WCCIIENIOBATENHCKYIO

- YMCTb IUIAHHUPOBAaTbL W BBIIOJIHATH
XUMHYECKUH SKCIEPUMEHT (IIpeBpalieHUs
OpPraHnM4YeCKuX BCHICCTB IIPpU HArpCBaHWH,
NOoJlydeHHe OSTWIEHa M M3Yy4EHHE €ro
CBOﬁCTB, Ka4C€CTBCHHBIC pCakuumn Ha
aNbJIeTUJIbl, KPaxMall, YKCYCHYIO KHUCIIOTY;
JieHaTypalys OenKOB TpH  HarpeBaHMY,
[[BETHbIE pEaKIU OENKOB; IPOBOJIUTH
peakiu MOHHOTO OOMEHa, OIpPENeNsATh
Cpeay BOAHBIX PacTBOPOB, KayeCTBEHHBIE
peakiuu Ha cynbdar-, KapOoHaT- U XJIOpUI-

AQHMOHbBI, HA KAaTHOH aMMOHMS; pelaTh
OKCIIEPUMEHTAIBHBIE 3a/aud [0 TEMam
"Merasuibr" u "Hemerasubr") B
COOTBETCTBUM C IPaBUJIAMH  TEXHHUKH
0e3omacHOCTM  MpH  OOpallleHuH ¢
BEILIECTBAMU " 71a60paTOPHBIM
000py/I0BaHUEM; TIPEACTABIATL PE3YJIbTATHI
XMUMHYECKOIO JKCIEpUMEHTa B  (opme
3alICH  YPaBHEHHWH  COOTBETCTBYIOIIUX
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JEATEIbHOCTh HHANBUAIYAIBHO U B
Ipyne;
OsJanenue
y4eOHBIMH
MO03HABATEJIbHBIMH
JNeCTBUSIMU:

B) padora ¢ uHdopmanuei:

- BIJIJIETh HaBBIKAMU TOJTYYEHUS

YHUBEPCAILHBIMHA

peakuuii ¥ (GopMyIUpOBaTH BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

- YMETh  aHAJIM3UPOBATH  XUMHYECKYFO
UH(pOpMAIMIO, TOTYYaeMyl0 M3 Pa3HBIX
VICTOYHHKOB (cpencts MaccoBOM
unpopmanuu, cetb HTEpHET 1 Ipyrue);

- BIIQJICTh OCHOBHBIMH METOJIaMH HAy4HOTO
TIO3HAHUSI BEIIECTB M XUMHYCCKHX SIBICHHIA

uHopMaMM M3  MCTOYHUKOB | (HAONIOAEHUE, W3MEPEHUE, SKCIEPUMEHT,

Pa3HBIX THIIOB, CaMOCTOSITENILHO | MOJICIIUPOBAHUE);

OCYILECTBIISITh  TIOWUCK, AHAIU3, | - YMETh  MPOBOJHMTH  pacyeTbl IO

CHCTEMAaTH3ALIHIO U | XuUMA4YeckuM (opMynaM M ypaBHEHHSIM

UHTEpHpeTaluio  MHGOPMAaLUKM | XUMHUYECKUX PEAKIUN C HCIOJIH30BAHUEM

pasIMYHBIX  BUJIOB H  (GOpPM | GU3NYECKUX BEIMYHH, XapaKTEPH3YIOIIHX

IIPEJCTABICHMUS; BEIIECTBA C KOJMYECTBEHHOM CTOPOHBIL:

- CO3/1aBaTh TEKCTbl B Ppa3IMYHbIX | MAacChl, 00beMa (HOpPMAaJIbHBIC YCJIOBHUSA)

¢dopmarax C yY4eTOM Ha3HA4Y€HHUS | ra3os, KOJIMYECTBA BEIIIECTBA;

uH(popMaIHn " LIEJIEBOM | HCTIONB30BaTh CHUCTEMHBIE XHUMHUYECKHE

ayJIUTOpHH, BbIOMpAs | 3HAHUA JUIA TPUHATHSA  pEIICHWHd B

ONTUMAITBHYIO (GopMy | KOHKPETHBIX  KU3HCHHBIX  CHUTYAIlUsIX,

NPEJICTABIICHUS M BU3yallM3alluy; | CBA3aHHBIX €  BEHIeCTBAMH M HX

- OLICHUBATH JIOCTOBEPHOCTH, | IPUMECHEHUEM

JIETUTUMHOCTh MH(pOpMaLMy, ee

COOTBETCTBHE  TMPAaBOBHIM M

MOpaJIbHO-ITHYECKUM HOpMaM;

- HUCIIOJNB30BaTh cpencTBa

MH()OPMAITMOHHBIX u

KOMMYHHKAI[MOHHbBIX

TEXHOJIOTUI B pelenuu

KOTHUTHUBHBIX,

KOMMYHHKATUBHBIX "

OpPraHU3alMOHHBIX  3aJad ¢

co0MroieHNEM

TpeboBaHUI SPrOHOMUKH,

TEXHUKHU 0E30ITaCHOCTH,

TMTHEHBI, pecypcocOepexeHus,

MPAaBOBBIX W OJTHUYECKUX HOPM,

HOpM UH(POPMALMOHHOM

0€301acCHOCTH;

- BIIAJIETH HaBBbIKAMH

pacro3HaBaHUs " 3aIIATHI

uHpopMarmy, HHGOPMALMOHHOMN

0€3011aCHOCTH JTMYHOCTH
OK 04. - TOTOBHOCTb K CaMOpPa3BUTHIO, | - YMETb IUIAHUPOBATh U  BBIIOJIHATH
OddexTuBHO CaMOCTOSITETIbBHOCTH U | XUMHUYECKUH DSKCIIEPUMEHT (TpeBpalleHus
B3aMMO/ICIICTBOBATh | CAaMOOIIPEIEIICHUIO; OpPraHMYECKHUX BEIECTB IPU HArpeBaHUH,
" pabortath B | - OBJJICHWE HaBBIKAMH Yy4YeOHO- | IONydeHHE OTHICHA | W3YYeHHE €ro
KOJIJICKTHBE U | UCCIIEZIOBATEIILCKON, MTPOEKTHOM U | CBOWMCTB,  KAueCTBEHHbIE  pEAKUUM  Ha
KOMaH/Ie. COIMAITLHOM JIeITeTTFHOCTH; AITBJIETH/IBI, KpaxMall, YKCYCHYIO KHCIOTY;

OBiaeHne yHMBeEPCAIbHBIMH
KOMMYHUKATHUBHBIMUA
MEeNCTBUSIMU:

0) coBMecTHasi 1eITeJIbHOCTD:

JeHaTyparus OeNKOB TIpU  HarpeBaHUH,
[IBETHBIE PEAKIMU OEJIKOB, TMPOBOJUTH
peakiMu HOHHOTO OOMEHa, OMpeAeNsiTh
cpeny BOAHBIX PACTBOPOB, KadeCTBEHHBIE
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- TIOHMMaTb W HCIOJIb30BaTh
IIPEUMYIIECTBA

KOMaHJIHOW M WHJMBUIYAJTLHON
paboTsr;

- IPUHMMATh LEIM COBMECTHOMN
JEATENBHOCTH,

OpraHHU30BbIBATH u
KOOPJIMHUPOBATh JICUCTBUA 110 €€
JOCTH)KEHHUIO: COCTAaBJIATh IUIAH
JICUCTBUM, PACIPENCATh POIH C
Y4E€TOM  MHEHUH  YYaCTHHUKOB
o0cyxaTb pE3yJIbTaTh
COBMECTHOM palOThI;

- KOOPIVHUPOBaTb M BBIIOJIHATD
paboTy B YCIIOBUSIX PpEaNIbHOTO,

BUPTYAJILHOTO u
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYWIECTBJAATb  ITO3UTUBHOE
CTpaTETUYECKOE  IOBEJACHHE B

Pa3IMYHBIX CUTYalLUsX, IIPOSBIISTH
TBOPUYECTBO U BOOOPAXKEHUE, ObITH
VMHULMATHBHBIM

OsjyajeHne yHHMBepcAJbHbIMU
PeryJIsITHBHbIMM /1€l CTBHSIMM:
r) NpUHATHE ce0s M APYrux
JIofeit:

- MPUHUMATH MOTHBBI u
apryMeHTBl APYIHX JIIOJCH Mpu
aHam3e pe3yIbTaToB
JESTEIIbHOCTH;

- PU3HABATH CBOE TPABO M IPABO
JPYTHX JIFO/ICH Ha OITHOKH;

- pa3BUBaTh CIMOCOOHOCTh
IIOHUMAaThb MUp C TIO3UITNHN
APYTOTO YeJIOBEKa;

peakiyu Ha cyabdar-, KapOoOHaT- U XJIOPU/I-
AQHUOHBI, HAa KAaTMOH AaMMOHHS; pEIIaTh
9KCIEpUMEHTAIbHBIE 3a/laud [0 TeMaM
«MeTtaish» u «Hemeranbsi») B

COOTBETCTBUM C MPaBWIAMH  TEXHHUKH
OezomacHOCTH ~ mpu  oOpamieHuu ¢
BEIICCTBAMH u 71a00paTOpHBIM
000pyIOBaHUEM; TIPEACTABIATH PE3YIBTATHI
XMMHYECKOTO JKCIIEpUMEHTa B  Qopme
3allUCH  YPABHEHUH  COOTBETCTBYIOLIUX

peakuii 1 (GOpPMYIUPOBATH BHIBOJBI Ha
OCHOBE THX PE€3yJIbTaTOB

OK 07.
CopelicTBOBaTH
COXpaHEHHUIO
OKPY’KaloIllel cpenpl,
pecypcocOepekeHuIo,
NPUMEHATh  3HAHUS
00 W3MEHEHUU
KIIUMaTa, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTUBHO
JIECTBOBATH B
Ype3BbIYATHBIX
CUTYaIlUsX.

B o0snactn 3x0/10rnYeCKOro
BOCIIUTAHUSA:

- copMHPOBaHHOCTb
9KOJIOTUYECKOU KYJIBTYPBI,
MMOHMMaHME BIUSHUS COLMAIBHO-
SKOHOMMUYECKMX IIPOLECCOB Ha
COCTOSIHUE MIPUPOTHON u
COLIMAIBHOM Cpelbl, OCO3HaHUE
r7100aJIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOoOIIeMm;

- IUIAHUPOBAHUE u
OCYILIECTBJIICHUE  JCWCTBUH B
OKpYXKarollel cpele Ha OCHOBE
3HaHUS  LeJed  yCTONYMBOIO
pa3BUTHSA 4eJI0BEYECTBA;
AKTUBHOE HENpPHUATHE JCUCTBUM,
IIPUHOCSIINX BpEJ OKPY>KaroIIen

chopMHpOBaTh  TPEJCTABICHUSA: O
XMUMHAYECKON COCTaBJIAONIEN
€CTECTBEHHOHAyYHOW  KapTHHBl  MHpa,
pOIM XUMUM B IIO3HAHUM  SIBJICHUU

MPUPOJIBI, B POPMUPOBAHUU MBIIIICHUS U
KYJIBTYpPbI JTHYHOCTH, €€ (PYHKIIMOHATBLHON
TPaMOTHOCTH, HEOOXOAMMOMN TSI PEIICHUS
MPaKTUYECKUX  3aJaud  HKOJIOTUYECKH
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOMN CPEJIE;

- YMETh COOJTFO/IaTh MTPaBUIIa IKOJIOTHUECKH
11enecoodpa3Horo TMoBeNeHUs] B OBITY U
TPYAOBOM  JESATETLHOCTH B EeIIX
COXpaHEHHUS CBOETO 3J10pOBbS u
OKPY>KaroIIen MIPUPOTHOM CpeIbL;
YUUTBIBaTh OIMACHOCTh BO3JCHUCTBHUS Ha
YKHBBIE OPTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB,
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cpere; MOHMMAasl CMBICII TOKAa3aTeslsl NPEICeIbHON
- yMEHHE IIPOTHO3UPOBATh | TOIYCTUMOM KOHLIEHTpALUN
HeOIaronpusITHhIE
9KOJIOTUYECKHUE HIOCJIE/ICTBUS
IIPEATPUHIMAEMBIX

JENCTBUM, IPEAOTBPAILATD UX;

- pacipeHnue OIlbITa
JEATEIIbBHOCTU 9KOJIOTUYECKON
HaIIPABJICHHOCTH;

- OBJIQJICHUE HAaBbIKaMM y4eOHO-
HCCIIEI0BATEIbCKOM, IIPOEKTHOU U
COLMAIBHON JIESITENBHOCTH

IIK 2.1 — CaMOCTOSATENbHBIN MOUCK HE00X0ANMOW HH(POPMALINY;
OpranuszoBbIBaTh — ONpeJeleHHE KOJIMYEeCTBEHHBIX M KAYeCTBEHHBIX MTOKa3aTenel paboTsl
paboty nepconaia no JKEJIE3HOJOPOKHOI'0 TPAHCIIOPTA,

IJITAaHUPOBAHHUIO H — BBITIOJIHEHUE MTOCTPOCHUS IpaduKa IBHKCHHS IIOS3]10B;

OpTaHH3alnH — ompeJielIeHHE ONTHMAIILHOTO BapHaHTa ITaHa (POPMUPOBAHHMS TPY30BBIX
MEPEBO30YHOTO T10€3]108B;

poneccea. — pacdeT nokasareseil miana GOpMUPOBAHUS IPY30BBIX TI0€3/I0B

B pesynbrare oOcCBOEHHS IpPOrpaMMbl Y4eOHOro mpeaMeTa pealu3yercs IporpaMma
BOCIIUTaHMsI, HalpaBJieHHast Ha (OPMHUPOBAHUE CIAEAYIOIUX JUYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 IlposBasiouii  akTUBHYIO  TIpPaXJAHCKYI0  IO3ULUIO,  JE€MOHCTPUPYIOIIMMA
IPUBEP/KEHHOCTh MPHUHLUIIAM YECTHOCTH, HMOPSI0YHOCTH, OTKPHITOCTH, SKOHOMHUYECKU AKTHBHBIA U
YYacCTBYIOIIMM B CTYAEHUECKOM U TEPPUTOPHAIILHOM CAMOYIPABICHUH, B TOM YMCIE Ha YCIOBMSX
NOOpOBOJIBYUECTBA, MPOAYKTHMBHO  B3aUMOACHUCTBYIOLIMM W Y4acTBYIOIIMH B  JAEATEIbHOCTH
OOLIECTBEHHBIX OpPraHU3alui.

JIP 4 IlposBisromMii ¥ JEeMOHCTPUPYIOLIUI yBak€HHE K JIIOJIAM TPYAd, OCO3HAIOIIUI
LEHHOCTh coOCTBeHHOro Tpyaa. Crpemsmuiics K (GOpPMHUPOBAHUIO B CETEBOM cpelle JIMYHOCTHO U
npo¢eCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEIa.

JIP 16 IlpuoOpeTeHne oOy4arOMIMMUCS COIMAIBHO 3HAYMMBIX 3HAHWM O TIpaBUJIaX BEICHHS
HKOJIOTHYECKOT0 00pa3a )KU3HU O HOPMAaX U TPAAULUAX TPYAOBOM JEeSITEIbHOCTH Ye0BeKa O HOpMax U
TpaJuLUAX MOBEJCHUS YeIOBEKa B MHOTOHAI[MOHAILHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 IlonyueHue oOy4arOmUMHUCS BO3MOXHOCTH CAMOPACKPBITHS M caMopeanu3anus
JUYHOCTH.

JIP 30 OcymecTBisoMMi HOUCK M MCIOJIb30BaHME HH(OpMaIMM, HEOOXOAMMOM s
3 PEKTUBHOTO BHIMOTHEHUS PA3IUYHBIX 33/1a4, IPOPECCHOHATBHOIO ¥ IMYHOCTHOT'O PAa3BUTHSI.




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOU JJUCIIUILJINHBI

2.1 O0bem yueOHOM AMCHHUILVIMHBI M BUbI Y4eOHOH padoThl

Bun yueOHo# padoThI

O0BEM B Hacax

O0BéM 00pa3oBaTeJIbHOM MPOrPaAaMMBbI Y4eOHOM THCHUATIIUHbBI 108
B TOM YHCJIE:

OcHOBHOe coiep:KaHue 72
B TOM YHCJIE:

JIEKIIUH, YPOKHA 34
CaMOCTOATEIbHAA pa60Ta 36
MIPaKTUYECKHUE 3aHATHS 28
1a00paTOPHBIE 3aHATHS 10
IIpodeccnonaibHO-OpHEHTHUPOBAHHOE COJEPKAHUE

B T.4..

TEOpeTHYecKoe oOydeHue

MPaKTUYECKHUE 3aHATUS 28
nabopaTOPHBIE 3aHATHS 10

[IpomexyTouHas arTtectanus (B popme muddepeHmpoBaHHOTO 3a9eTa)
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2.2 TemaTnuyeckuii IUVIaH U coAepxkaHue ydeOHou qucuuminael OYAn.12 XUMHUA

1 2 3 4
dopmupyemMble
KOMIETCHIINH
HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4eOHOT0 MaTepHuasia, IpaKTU4YecKue v JadopaTopHbie 3aHATHS, O0bem (OK),IIK u
CaMOCTOSITe/IbHAsI padoTa 00y4yaloumxcs 4acoB JIMYHOCTHBIE
pe3yabTaThl
(JIP)
Pa3nen 1. TeopeTnueckue 0CHOBBI 8/4
XUMHUH
Tema 1.1 CtpoeHue aTOMOB. Coaep:xanue yueOHOro MaTepuaJia
[Teprnonuueckuii 3aKOH U TaOJIHAIIA OznakomieHue oOywaromuxcss ¢ ¢GopMaMu TEKylled U IPOMEXKYTOUYHOM
JI.1. Menaeneesa aTTECTallMi, OCHOBHOW U JOMOJHUTEIBHOU JUTEPATYpPOH MO KypCy NHUCUMILIUHBI U
MPOBEACHUE MHCTPYKTAXKA MO TEXHUKE OE30MacHOCTH.
OcHoBHbIE TIOHATHSI M 3aKOHBI HEOpraHudeckoil u obmen xumun. [lepuonnueckas
cuctema xumudeckux aiementoB [[.W. MenzaeneeBa. Ctpoenue aroma. CoBpeMeHHas
MoOJenb CTpoeHHus aroma. CHMBOJIMYECKMH SI3bIK XMMUHM. XHUMHYECKUH 3JIEMEHT.
OnekTpoHHas KoHpUrypaius atroma. Knaccudukaimss XaMU4eCKHX 3JIEMEHTOB (S-, p- OK 01 OK 02
, d-anemenTsl). BayeHTHBIC SIEKTpOHBI. BaleHTHOCTh. JIEKTPOHHAs MPUPOA 2 TP 16.23.30
XUMUAYECKOM  CBSI3U.  DJEKTPOOTPULATENIbHOCTb.  BUABI  XUMHUYECKOM  CBSI3U T
(xoBasIeHTHasI, HOHHAS, METALTHYECKast, BOJIOPOIHAsS) U CIIOCOOBI € 00pa3oBaHusl.
[Tepromnueckas cucrema xumuyeckux neMeHToB /.M. Menneneesa. @U3HMUECKUN CMBICIT
[lepuognyeckoro 3akona J[.M. MenpaeneeBa. 3akOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUU
C TIOJIOKEHUEM XMMMYECKOro 3ieMeHTa B [leproanyeckoii cucreme. MupoBO33peHUECKOe
u HayyHoe 3HadeHue Ilepuommueckoro 3axkona (M. Menneneesa. Ilpornossr JI.H.
MenneneeBa. OTKPHITHE HOBBIX XUMUYECKHX JIEMEHTOB
CamocrosiTesqibHasi padora od0yuarommxcs Ne 1
O3zHakoMJIeHHE ¢ y4eOHBIMU U3JAHUSIMH U TOTIOJTHUTEIHHON JTUTEPATypOd, 1
YKa3aHHOM MPEenoaaBaTeIeM.
IIpakTH4eckoe 3ausitue  Nel | IlpakTtudeckoe 3ansTHe Nel PemieHue npakTHKO-OpUEHTHMPOBAHHBIX PAacUETHBIX OK 01 OK 02
OCHOBHBIE KOJTWYECTBEHHBIE 3aKOHBI | 3a7a4 10 TeMe: «OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI U PACUYETHI TI0 YPABHEHHSIM 2 JIP
u pacyeTsl o YPaBHEHUSM | XUMHUYECKUX PEAKIIHII» 2,4,16,23,30




XUMHNYCCKHUX peaKuHﬁ

IIpoduibHbIe U POPECCHOHATBLHO 3HAYMMbIE 3JIeMEHThI COAePKAHMS:
XUMUYECKHE SIBICHUS B OCHOBE TEXHOJIOTMUECKUX OIepaluii Ha IpeIpUsITUix
KEJIE3HOJOPOKHOTO TPAHCTIOpTA (HAIIaBKA IIPU PEMOHTHBIX paboTax, HaHECEHUE
JTAKOKPACOYHBIX MOKPBITUIA).

CamocTrosiTesibHasi padora o0yyarommxcs Ne2

[Ton6op, ananus u npeodbpazoBanue ydyeobHoro marepuana. [lonroroska cooomeHui
Ha TeMbl 10 BIOOPY: McTopus pa3BuTHs xumudeckoil Hayku B Poccun; Benukue
xumuku Poccun; XKusub u nesrensHocts .M. MenaeneeBa. PainoakTMBHOCTD.
Hcnonbs3oBaHne paguoaKTUBHBIX U30TONOB B TEXHUYECKUX LENsIX. PEHTreHOBCKOe
W3JIYYCHHE U €T0 MCIOJIb30BaHUE B TEXHUKE U MEAUITTHE

IIpakTnyeckoe 3ansitue Ne2
CocraBiieHUE 3/IEKTPOHHO-
rpaduyeckux GopmMyJi 3J1€eMEHTOB

IIpakTnyeckoe 3anaTne Ne2 PenieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agad 1o Teme: CocTaBieHHe dEeKTPOHHO-TpaduuecKux GopMyIt aneMeHToB 1—4
HIEPUOJIOB.

IIpo¢unbHbie 1 NpodeccHOHAIBLHO 3HAYNMBbIE 3JIeMEHThI COAePKAHUS.
OCHOBHbBIE XUMUYECKUE 3aKOHbI, TCOPHU U YUEHUS CIIOCOOCTBYIOT 00JIee IOJIHOMY
1 OCO3HAHHOMY NOHMMAHUIO XUMHUUYCCKUX ITPOLECCOB AJId (1)OpMI/IpOBaHI/I$I
HayYHOT'O MUPOBO33PEHMSI; KaK OCHOBBI JUIs KOJIMYECTBEHHBIX PACUETOB U PEILICHHS
MHOT'MC paCYCTHBIC 3aa4YU MMPAKTUICCKOI'0O U TEXHOJOTMYCCKOI'0 3HAYCHU.

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

CamocrosiTesibHas padora o0y4yarommxcst Ne3
[Ton6op, ananus u npeodpazoBanue yuedOHOro matepuana. CocraBiieHHue
9JIEKTPOHHBIX CXEM CTPOEHUS aTOMOB.

IIpakTH4eckoe 3ansaTHe N3
XapakTepucTuKa XUMHYECKIX
3JIEMEHTOB I10 TIOJIOKCHHIO B
[Iepnonnueckoii cucreme
XUMHYECKHUX dIeMeHTOB J[. 1.
Mengeneena

IpakTuyeckoe 3ansitue Ne3 PernieHue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN MO
Teme: XapaKTepUCTUKAa XUMUYECKHX 3JIEMEHTOB I10 NOJIOKEeHUIO B [leproanueckoit
CHCTeMe XuMHYeCcKHuX 3aeMeHToB JI.J. MeHaeneeBa».

IIpoduibHbIe M PO(PECCHOHATBLHO 3HAYMMBbIE 3JIeMEHTHI COACPKAHMSL.
OcHOBHbBIE XUMUYECKHE 3aKOHBI, TCOPHH U YUEHUSI CIOCOOCTBYIOT O0JIee MOTHOMY
¥ OCO3HAHHOMY IMOHUMAaHHUIO XUMHYECKUX MPOIECCOB i (hopMUpoBaHUs
HAy4YHOTO MUPOBO33PEHUS; 3HAHUE OCHOBHBIX XapaKTEPUCTUK U TIOBEIACHUS
MaTepHalia B pa3HbIX YCIOBUSX, JJISI ONPEIECTIECHHUS ONTUMAJIbHBIX YCIOBHI
AKCIUTyaTalliy CPEJCTB TEXHUYECKOIO OCHAIICHUS.

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

CamocrosiTesibHas paboTa odyuarommxcs Ned
ITon6op, ananu3 u npeodbpazoBanue yueOHoro marepuana. CoctaBieHue
OJICKTPOHHBIX CXEM CTPOCHHA aTOMOB.




Pazngea 2. XumMuyeckue peakumu

8/4

Tema 2.1. TUOBI XUMHUYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJa

Knaccudukanus M TUIBl XUMHUYECKUX pEaKUUH C y4yacTHEM HEOPraHUYEeCKHX
BeulectB. CocTaBieHHWE  ypaBHEHUN  peakiuil COETUHEHUS, Pa3JIOKEHUs,
3aMeleHus, 0OMeHa, B T.4. peaKIHii TOpeHUs], OKUCICHHUSI-BOCCTAHOBIICHUS.
VYpaBHeHUs] OKHUCIEHUA-BOCCTaHOBJIeHUs. CreneHb okucieHus. OKucCIUTedb U
BOccTaHOBUTENb. COCTaBIICHHE U YPAaBHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuii MeTOJOM BJIEKTPOHHOro OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC
peakuuu B TMPUPOJE, MPOU3BOJCTBEHHBIX IMpoIleccaX U IKUIHEACATEIHLHOCTH
OpPraHu3MOB.

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

CamocrosiTesibHas pabora odyuarommxcs NeS
Ananus u npeobpa3oBanue yueOHOI nHpopmarmu. Perenue 3agaq mo teme
«OCHOBHBIE TTOHSITHUS U 3aKOHBI XUMUI.

IIpakTnyeckoe 3aHATHE Neq
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
peaxkuu

IIpakTuyeckoe 3ansitue Ned PenieHue SKCHEpPUMEHTAIBHBIX 3aJad IO TEMeE:
"OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuun"

IIpodpunbHbie M NpodecCHOHATBHO 3HAYMMBbIE JJIEMEHTBI COJAEPKAHMS.
3Haue€HUE OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakUuié B TMPUPOAE U Ha
NPEANPUITUSIX JKEIE3HOAOPOKHOU OTpaciu. OKHUCIUTEIbHO — BOCCTAHOBUTEIIbHBIE
IIPOLIECChl KAaK OCHOBAa IPOLIECCOB KOPPO3UM METANIOB, PabOThl XUMHUYECKHX
HMCTOYHHUKOB TOKAa U aKKYMYJISITOPOB H T.JI.

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

CamocrosiTesibHas padoTa odyuaruuxcs: Ne6
ITon6op, ananu3 u npeodbpazoBanue yueOHoU nHPpopmanuu. Perenne 3aaad mo
teMe «OCHOBHBIE TIOHSTHS 1 3aKOHBI XUMHH.

Tema 2.2 DnexTposuTudeckas
JUCCOLIMAIMS U HOHHBI 00MeH

Copep:xaHue yueOHOr0 MaTepuasa

Teopus 3neKTponUTHUECKON Aucconnany. MoHbl. DIeKTPOINThI, HEAIEKTPOIMUTHI.
Peakiium wnonHoro oOmena. CocTaBieHHME peakUuil HOHHOTO OOMeHa IyTeM
COCTaBJIEHUS] MX TMIOJIHBIX M COKpAIIEHHBIX MOHHBIX YypaBHeHMH. KucnotHo-
OCHOBHBIE peakIMM. 3aJJaHus Ha COCTaBJICHHE MOHHBIX peakiuid. ['maponus conei.
3HayeHue THUApoiM3a B OHMOJOrMYECKMX OOMEHHBIX mpoueccax. I[IpumeHenue
THJIPOJIN3a B IPOMBIIIJICHHOCTH.

[IpakTHyeckoe UCIOIb30BaHNE PEaKINii HOHHOTO OOMEHa M THAPOJIH3a B Ha
PEINPUATHIX 5KeJIe3HOJOPOKHOTO TPAHCIIOPTA.

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

CamocrosiTesibHast paboTa odyuarommxcs Ne7
1. Ananus u npeobpasosanne yueOHol napopmamuu. [loaroToska coodIeHuit Ha
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TeMy 1o BbIOOpY: IlpakTHueckoe mnpuMeHEHHE OJJIEKTposin3a: papUHUpPOBAHUE,
raJIbBaHOIUIACTUKA, TalbBaHOCTETHs, AMOpP(HBIC BEIIECTBA B MPUPOAC, TEXHUKE,
obiTy. [11a3ma — yeTBepTOE COCTOSIHME BellecTBa; I py0oIucnepCcHbIe CUCTEMBI, UX
KIacCUPUKAUg W  HCIOJIb30BaHHE B  MPOPECCHOHAIBHONH  JIEATEIHHOCTH;
[IpumeneHue cycrneH3uii U YMyJIbLCUNA B CTPOUTEIIHCTBE

JlaGopaTtopnoe padora Nel
Peaxniu moHHoro ooMeHa.
I'maponus coneit

JlabopaTopHoe 3ansiTue (padora) Nel "Peakuun nonnoro oomena. ['maponus
coJet"

HccnenoBanue cpeapl pacTBOPOB coJieii, 0Opa30OBaHHBIX CHJIBHBIMH M CIAOBIMU
OPOTOJMTAMH, M WX pPEAaKIUd C pacTBOpaMH IMIEJOYH, W KapOoHaTa HaTpHs.
CocraBiieHue peakifil THAPOIIN3a COJeH.

IIpopuiabHble W NPodecCHOHAIBLHO 3HAYMMBbIE 3JJIEMEHTHI COJAepP:KAHMS.
[IpumeHeHne Ha >KeJIe3HOJIOPOKHOM TPAHCHOPTE PEAKIMH MOHHOTO OOMEHa s
yMSTUEHUsl BOJAbl (CHM)KEHHE KOHLEHTPALUU HOHOB Ca” u Mg2+). I'mpponns Ha
MPEANPUATHIX KEJIE3HOJOPOKHOTO TPAHCTIOPTA.

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

CamocrosiTesibHast paboTa o0yuarommxcs Ne§
Ananu3 u npeoOpazoBanue yueoHoi nnpopmanuu. [logroroska coodiieHuit Ha
TEMY I10 BBIOODY.

Pa3nes 3. CTpoeHue u CBOHCTBa HEO

TFaHHYCCKHX BCIICCTB

16/8

Tema 3.1 Knaccuduxkarus,
HOMEHKJIaTypa U CTPOCHUE
HCOPTaHNYCCKUX BCIICCTB

Conep:xxanue y4eOHOro MaTepuaa

IIpeamer HeopraHmyeckod XUMHUH. B3auMOCBSA3b HEOPraHMYECKUX BELIECTB.
Knaccudukanus HeopraHmdeckux BemiecTB. [IpocTble U CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHJbI, TMIPOKCUIBI, KUCIOTBI, COJIH).
HomeHnkiiatypa u Ha3BaHHME HEOPTraHWYECKHUX BEIIECTB UCXOMS U3 UX XUMHUYECKON
(bopMyIIBI UM COCTaBIEHUE XMMUYECKON (POPMYIIBI MCXOJI U3 Ha3BaHUs BEIIECTBA
[0 MEXKJIYHapOJHOM WM TPUBHAJIBHOW HOMEHKJIAType. MeXMOIeKyIsIpHbIe
B3aumojeiictBusa.  Kpucrauiornaparsl.  ArperatHble  COCTOSIHHMSI — BEILECTBA.
Kpucrannuueckue u amop¢Hble BelecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJEKYJsSIpHasi, MOHHAsA, MeTajlIndyeckas). 3aBUCHUMOCTb (DU3MUYECKHX
CBOMCTB BeIlecTBa OT THUIA KpHUCTaUIMYecKoil pemeTku. [IpuunHbsl MHOrooOpasus
BeniecTB. COBpEMEHHBIE NIPEJCTABICHUS O CTPOECHUU TBEPABIX, JKUIAKUX U
ra3000pa3HbIX BeniecTB. JKuaKue KpUuCTaibl.

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

CamocrosiTesibHas padora o0y4yarommxcs Ne9
Ananus u npeoOpazoBanue yueoHoi nHpopmanuu. KoncnekrupoBaHue 1o reMe
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«MeTammmyeckas u BOJOpOAHAA XUMHUUCCKAA CBA3bY.

IIpakTnueckoe 3aHsITHE Ne§
Knaccudukanms u HOMEHKIATypa
HEOPraHUYECKUX COCAMHEHUN

IpakTuyeckoe 3ansgtue NeS PeiieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3agad no Teme: Kiaccugukaius 1 HOMEHKIIaTypa HEOPraHMYECKUX COSAMHEHUM
IpoduibHbIe H POPECCHOHATBLHO 3HAYMMBbIE 3JIeMEHThI COAEePKAHMS.
VcTOYHUK ITEHBI B IEHHBIX OTHETYIIMTENSAX — B3aUMOAEUCTBUE KUCIOTHOTO U
IIEJIOYHOTO pacTBopa. VMcnonab3oBaHue KayCTUYECKOM COJIbl, KAIbLIMHUPOBAHHOM
COJIbl, CHJIMKATa HAaTpHsl, MeTacuiIuKara HaTtpus, ¢pochatsl (TpuHaTpuiihocdar u
Tpunoaudocdar HaTpUs) A1 OUUCTKUA MOBEPXHOCTEH U MPU UX MOJITOTOBKE MO
3aIUTHBIC TOKPBITHS

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

CamocrosiTesibHas padora o0yuaromuxcss NelQ
Amnanus u npeodpazoBanue yueOHoM nHPopManuu. Pemenne ynpaxxHeHUH IO TeMe
«["eHeTnYecKas CBA3b MEKAY KJIaCCAMH HEOPIaHUYECKUX COSTMHEHUIN.

IIpakTHyeckoe 3ansaTne Ne6
Pemenne 3aa4 Ha pacyeT MaccoBOU
JO0JIM  XHUMHYECKOI'oO DJJIEMCEHTa B
MOJIEKYJIE.

IIpakTnyeckoe 3ansitue Ne6 PeuieHue mpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3a/a4 1o Teme: 3aJauMd Ha pacyeT MacCOBOM JI0JIM (MacChl) XUMUYECKOTO AJIEMEHTA
(coenuHeHUsT) B MOJIEKYJIE (CMECH).

IIpodunbHbie 1 NpoPecCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI COIEPKAHUS.
[IpoBeneHnEe XMMUYECKOT0O aHAJIN3a CTAJIM, KOHTPOJIb 332 COCTOSIHUEM OKPYKArOLIEH
Cpeabl: BOJbI, BO3/IyXa, MOYBBI IIPU 3arps3HEHUU XK/ TPAHCIOPTOM, NIPOBEACHNE
BXOJHOT'O U TCXHOJIOTMYCCKOTO KOHTPOJIA, BEIECCTB, MAaTCPUAJIOB U WHOH
IPOAYKIIMH MTOCTYNAIOUINH Ha 5K/ IPePUSITHSI.

OK 01 OK 02
K 2.1
JIP 4,16,23,30

CamocrosiTesibHas padora odyuarmmuxcsi Nell
[TonGop, ananus u npeobpazoBanue ydeOHOTO MaTepuana. Penienue ynpaxxHeHHiA
o teMme «I'eHeTnueckas cBSI3b MCKAY KjIaCCaMH HCOPraHNYCCKUX COGHHHGHHﬁ)}.

Tema 3.2 OUBUKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUUYECKUX BEIIECTB.
Mertanibl.

Conep:xanue yueOHOro MaTepuaJa

Metamnbl. O6mue Qu3nyeckue M XMMHUYECKHE CBOMCTBAa MeTayioB. CrocoObl
MOJy4eHUs. 3HaYeHHE METAJUIOB U HEMETANIOB B MPUPOJE M SKU3HEIESITEIbHOCTH
YeJloBeKa W OpraHu3MoB. Kopposusi METayuioB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UHU

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

CamocrositesbHasi padora o0yuarommxcs Nel2

[TonGop, ananus u npeodbpazoBanue yuebHnoit nadopmanuu. [loaroroBka
coO0mIeHUH Ha TeMY 110 BbIOOpPY: XKene30 — Kak OCHOBHOW KOMITOHEHT MHOTHX
crutaBoB. [IprMeHeHre METaNIOB U UX CIIJIAaBOB B KQ4eCTBE KOHCTPYKIIMOHHBIX
MaTEpHUAJIOB Ha IPEIIPHUATHIX KEIIC3HOJOPOKHOT0 TpaHcopTa. Kopposus
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METAaJlJIOB, 0COOEHHOCTH KOPPO3UOHHLIX ITPOICCCOB, ITIPOUCXOAAINNX HA 00BbeKTax
JKCJIC3HOAOPOIKHOI'O TPAHCIIOPTA. HpI/IMeHeHI/Ie HEMCTAJIJIOB B JKCJIC3HOAOPOKHOM
XO3SICTBE. HpaBI/IJ'Ia IEPECBO3KN HEMCTAJJIOB 10 JKEJIe3HOM Jaopore.

IIpakTuyeckoe 3aHATHE
CBoiicTBa METAJIOB

Ne7

n

IMpakruyeckoe 3anaTHe Ne7 PelieHME SKCIEPUMEHTAIBHBIX 337a4 IO TEME:
CsoiicTBa MeTajioB "

MpoduiabHbie U NPOPecCHOHAIBLHO 3HAYMMbIE 3JIEMEHThI coaep:KaHus. [[ns
JUHUANA CBSI3M W YCTPOMCTB CBS3H, OOCIY)XMBAaHUHW M PEMOHTE TPAHCIIOPTHOTO
PaJIMORIIEKTPOHHOTO O0OPYJIOBaHMS HEOOXOIUMBI CTaJCATFOMHHEBBIE IPOBOJA.
MenHblii M TaTYHHBIN TPOKAT UCIOJIb3YETCSA MPHU U3TOTOBJICHUHN U PEMOHTE JIeTAJICH
Pa3IMYHOM ammapaTryphbl KEJIC3HOAOPOXKHON CBsa3H. IIpumMeHEHHE CIUIaBOB MJIA
M3TOTOBJICHHS KOTJIOB JKeJI€3HO0POKHBIX ITUCTEPH, BATOHOB, //1 MIOJIOTHA U T/,

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

CamocrosiTesibHas pabora odyuarommxcs Nel3
ITon6op, ananu3 u npeodbpazoBanue yueOHoi nHpopmanuu. KoncnektupoBanue 1no
teme «CrutaBsl MeTauioB. Kopposust MeTamioBy.

Tema 3.2.1 Hemeraisl.

Coaep:xanue yueOHOro MaTepuaJia

Hemeramnel. [lomoxxenne B I[ICXD JI.M. MenaeneeBa, 0OCOOCHHOCTH CTPOCHHS.
OOume ¢usuueckue M XMMUYECKHE CBOICTBa HEMETaUIOB. TUNHMYHBIE CBOWCTBA
HemetaioB IV- VII rpynn. Knaccuduxamuss u HOMEHKIaTypa COEIMHEHUMN
HemeTaiioB. KpyroBopoTel OHMOTe€HHBIX 3JEMEHTOB B MpHUpoJe. XHUMUYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, TMJIPOKCHJIOB,
KHCJIOT, cosiel U Jip.). 3aKOHOMEPHOCTH B MU3MEHEHHM CBOICTB MPOCTHIX BEILIECTB,
BOJOPOJHBIX COCMHEHNUH, BBICIIUX OKCHUJIOB U TMJIPOKCHJIOB.

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

CamocrosiTesibHas padora o0y4yarommxcs Nel4
[Ton6op, ananuz u npeodbpazoBanue yueOHoi nHbopmanmu. KoHcnektupoBanue mo
teMe «CHIMKaTHasi IPOMBIIUIEHHOCTh. [IpOn3BOACTBO CEPHOM KMCIOTHIY.

JlaGoparopHas pa6ora
CBoiicTBa HEMETAIJIOB

Ne2

JlabopaTopnas padora Ne2 CBolicTBa HEMETAIIJIOB

HccnenoBanue Gpru3nyecKUX U XUMUUYECKUX CBOWCTB HEMeTallloB. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ1a4 IO CBOMCTBAM XMMHYECKHUM CBOMCTBAM HEMECTAJIIIOB, I1O
pacrno3HaBaHUIO U MOIYYEHHUIO COEIMHEHNN HEMETAILIOB.

IIpoduibHbie 1 MPOPecCHOHATBLHO 3HAYMMBbIE JJIEMEHThI coaepxaHus. CeneH
— OCHOBA JIJIsl U3TOTOBJICHUS BBIIpsIMUTENEH U poTodiemMenToB. Mcnonb3oBaHue
yIJIEpO/1a B KA4ECTBE MPOBOIHUKA, YIIIEPOIHOE BOJIOKHO JUISl CO3JaHUs JIETKUX U
HKOHOMHYECKH 3(PPEKTUBHBIX 3JIEMEHTOB KOHCTPYKILIUH 5KEIE€3HOA0POKHOTO
TPAHCIIOPTa N3 KOMITO3UIITMOHHBIX MaTCPHUaAIOB.

OK 01 OK 02
OK 04
K 2.1

JIP 4,16,23,30
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CamocrosiTeqbHasi padora o0yuaommxcs NelS

[Ton6op, ananus u npeodbpazoBanue yueoHoi nadopmanmn. KoHcnektupoBaHue 1o 1
teMe «CHIIMKaTHas MPOMBIIIIICHHOCTh. [IpOM3BOACTBO CEpHOM KUCIOTHDY.
Tema 3.3 Unentuduxanms Coaeprxanue yueOHOro MaTepuasa
HEOPraHUYECKUX COCAMHEHUH. XuMHYecKre CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIEeCTB (OKCHJIOB,
TUIPOKCHUIOB, KUCIIOT, cosiel U Ap.). ['eHeTnueckas cBsA3b HEOPraHMUYECKUX OK 01 OK 02
COCAMHEHMI. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, 2 OK 07
BOJOPOIHBIX COSUHECHHMIA, BBHICIINX OKCHUIOB M THAPOKCUAOB. M nenTtuduxarms JIP 4,16,23,30
HEOPraHMYECKUX BEIIECTB C UCMOIb30BAaHUEM UX (PU3UKO-XMMHUYECKUX CBOWCTB,
XapaKTEepHBIX KaueCTBEHHBIX peakiuil. KonTrpoabHnas padora Nel
Hmoz I cemecmpa: MakcumanbHas yaeOHasi Harpy3ka (BCero) 48
O0s3atesnbHas ayUTOpHas yueOHast Harpy3Ka (Bcero) 32
MIPAaKTUYECKUE 3aHATUS 14
nabopaTopHble 3aHATHS (PaOOTHI) 4
camocrosTelbHas paboTa 16
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCKHX COeTUHEHUH 26/13
Tema 4.1 Knaccuduxanmus, Coaep:xanue yueOHOro MaTepuaJia
CTpOEHHE U HOMEHKJIATypa O3HakomyeHne oOywatrommxcs ¢ (opmamMu TeKymed W IPOMEXKYTOUHOM
OpPraHUYECKUX BEIECTB aTTeCTal[ui, OCHOBHOW W JOMOJHUTEIBHOM JIUTEPATypOil 1O KypCy AMCIHUIUIMHBI U
MIPOBEICHNE MHCTPYKTAXKa M0 TEXHUKE 0€30I1aCHOCTH.
[TonsiTe 00 OpraHMYECKHX BEILIECTBaX, WX MPUMEHEHHE Ha >KEJIEe3HOW Jopore.
[losiBieHMe W pa3BUTHE OPraHUYECKOM XMMHHM Kak Hayku. [Ipenmer opraHmdeckoi
XUMHUU. MecTo M 3HAa4eHHE OPraHMYECKON XMMUU B CHCTEME €CTECTBEHHBIX HAYK. OK 01 OK 02
XUMUYECKOE CTPOEHHME KaK IMOPAOK COEAMHEHHs aTOMOB MOJIEKYJIE COTJIaCHO MX 2 TP 4.16.23.30
,10,25,

BAJICHTHOCTU. [IprMeHEeHHE OpraHM4YecKuX BELIECTB Ha JKEIE3HOUW JOpore.
[TonoxxeHHs TeopuHM XUMHYECKOIO CTPOEHUS OpraHMuYecKux coenuHeHuit A.M.
bytnepoBa. YriepoaHbIil CKENET OpraHMYECKOW MOJIEKYJbl 3aBUCUMOCTH CBOWCTB
BEIIECTB OT XMMHYECKOIO CTPOEHUsI MoJeKyl. M3omepuss um m3omepsl. lloHsTHE O
¢bynkimonansHoi rpynme. Pagukan.  IlpuHiunel kimaccuduKamyya OpraHHYecKuX
coeMHEeHUN. MexayHapoaHas HOMEHKJIATypa W INPUHLOMIOBI  HOMEHKJIATYphI
OpPraHUYECKUX COCAMHEHUN

14




CamocrosiTesibHasi padora o0yuarommxcs Nel6

[Tox6op, ananu3 u npeodbpazoBanue yuebnou napopmanmu. [loaroroBka
COOOIICHUH Ha TeMBI 110 BbIOOPY: JKu3Hb U aestenbHoCcTh A. Kekyne. )Ku3np u
NeSATebHOCTH M. bepuennyca. JKusnp u nearensHocts @. Bennepa. )Kus3Hb u
nearesnbHoCcTh A.M. bytieposa. )Kuznb u aestensHocts B.B. MapkoBHHKOBA.

Tema 4.2 CpolicTBa OpraHMYECKUX
coequuenuit. [Ipenenbubie
YTJIEBOJIOPO/IbI

Conep:xanue yueOHOro MaTepuaJia

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTAEIbHBIX KIIACCOB
(ocobeHHOCTH KIIaCCU(UKAIIMKA ¥ HOMEHKJIATYPHI BHYTPH KJIACCa; TOMOJOTHYCCKUIT
psaa u obmas gopmyna; uzomepus; pU3NYecKrue CBOWCTBA; XMMHUYECKHE CBOMCTBA;
criocoObl mosyueHusi): [lpenenbHble yriaeBOMOpoAbl (JIKAHBI W ITUKIOATKAHBI).
OcoOenHoctu KinaccupuKalud U HOMEHKIIATyphl, H30MepHsl, pU3ndecKkre CBONCTBA,
XUMHNYCCKHUEC CBOI>'ICTB8., CHOCOOBI IMMOJIYUCHMUA. FopeHI/Ie METaHa KaK OJUH Hu3
OCHOBHBIX MCTOYHUKOB TeIJIa B MPOMBIIUICHHOCTH U ObITY. CBOICTBA MPUPOTHBIX
YTJIEBOJIOPOIOB, HAXOXKJACHHUE B MPUPOJIC U IPUMEHEHUE AJTKAHOB.

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

CamocrosiTesibHas padora o0yuaromuxcs: Nel7
[Tox6op, ananu3 u npeodpazoBanue yuecOHoi napopmamnmu. KoHcniekTupoBaHue 1o
teMe «IIpupoHbie HCTOYHUKHU YTIIEBOIOPOIOBY.

Tema 4.2.1 Henpenenbubie u
apoOMaTHYECKHE YTIIEBOIOPOIBI

Conep:xanue yueOHOro MaTepuaJa

HenpenenbHble (alkeHbI, alKUHBI U alkaaueHbl). OcoOeHHOCTH Kiaccu(UKauU U
HOMEHKJIATYPbI, H30MepHsl, GU3HUECKUE CBOMCTBA, XUMUIECKIE CBOWCTBA, CITIOCOOBI
nonyueHus. [loaumepusanus dSTUJIEHAa Kak OCHOBHOE HAIpPaBJIICHHE  €ro
ucnosib3oBanus. Apensl. CocTtaB, CTpoeHHUE, MOlyueHHe. ['opeHne areTuiieHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHHM [UIsl CBapKH M PE3KH METaJUIOB.
[IpakTHveckoe TPUMEHEHUE AaTKCHOB W AJIKQJHCHOB B JKEJIC3HOIOPOKHOM
XO03SIIMCTBE

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

CamocrosiTeibHas padoTa odyqarommuxcst Nel8
[Ton6op, ananu3 u npeodbpazopanue yueOHoU nHGopmarun. KoHcnektupoBanue mo
teme «lIpupogHbIe HCTOYHHUKH YTIIEBOJAOPOIOB.

IIpakTnyeckoe  3anaTHme  Ne8
Howmenxknarypa OPTraHNYECKHUX
COEMHEHUH OT/EIbHBIX KIaCcCOB

IIpakTnyeckoe 3ansaTue Ne8 PenieHne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM IO
teme: HoMeHknaTypa opraHu4ecKux COeIMHEHUI OTAEIIbHBIX KJIACCOB

IIpopnibHble W NPoPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTBHI COAEPKAHMA.
Kunkue yriaeBomopoabl (O€H3MHBI, KEPOCHHBI, COJSPOBbIE Macia, Ma3yT) - B
KAauecTBE TOPIOYEr0 B JIBUraTENIAX BHYTPEHHETO CrOpaHMs IOABM)KHOIO COCTaBa
YKEJIE3HOJAOPOKHOTO  TpaHCHOpTa. [Bepaple  yriaeBoaoponbl (mapaduHbl) —

OK 01 OK 02
K 2.1
JIP 4,16,23,30
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KOMITOHEHTHI JKUIKUX CMa30K, MCIOJIb3YeMbIX UIsl CMa3Ku MPU PEMOHTE JeTayieit
pa3JIMYHON anmnapaTypbl )KeJIE€3HOAOPOKHOMN CBS3H.

CamocrosiTesbHasi padora odyuarommxcs Nel9
[Tox6op, ananus u npeodbpazoBanue yueoHoi naopmanmu. KoHcnektupoBaHue 1o
teMe «JlueHoBble yriieBogopo/ibl. Pe3una u kayuyk».

IIpakTnyeckoe 3aHATHE Ne9
[Tonydenue 3TuiIeHa U U3YYEHUE €O
CBOWCTB

IIpakTuyeckoe 3ansitue Ne9 PernieHue SKCHEpUMEHTAIBHBIX 3a7ad IO TEMeE:
"[lonyyenue sTUjIeHa U U3y4EHUE €ro CBOMCTB"

MpopuiabHbie M NpPodGecCHOHAIBHO 3HAYUMbIE 3JJIEMEHTBHI COJEPKAHUA.
[IpumeneHus: MOMMMEPOB HA MPEANPUATUAX KEIEC3HOAOPOKHOIO TPAHCHOPTA A
anekTpousossinuu, [IpoayKThl nNoONMMEpU3aluMU OKCUIA OTUJIEHA — BIOKCU]
(KOMITOHEHT SIOKCHJIHON CMOJIbI) TMPUMEHSETCS I 3aJUBKU TpaHc(hopMaTopoB,
KOHTYPHBIX KAaTYIIEK W Jpoccesied, KOTOpble OOeCleUnBaAIOT YCTOWYUBOCTH
anmnapaTrypsl K yJaapam U 3JE€KTPOU30IS N

OK 01 OK 02
K 2.1
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarmmuxcst Ne2(

[TonGop, ananmu3z u mnpeobOpa3zoBaHue yueOHON wuHPOpMaHH. [ToaroroBka
cooOmeHnii Ha TeMy 1o BbIOOpY: lIpuMeHeHHWe apeHOB W WX TOMOJIOTOB Ha
NPEINPUATHIX KEIE3HOJOPOKHOTO TPAHCHOPTAa. TOKCHYHOCTh apOMATHUECKUX
YIJIEBOAOPOJOB. Sl JOXUMHUKATHI.

Tema 4.2.2 CiupTb! U (hEHOIBI.
Anbaeruabl ¥ KETOHbI

Conep:xanue yueOHOro MaTepuaJa

OcobenHocTr KiaccupUKallii 1 HOMEHKIIATyphl, H30MepHsl, (pU3nUecKre CBONCTBA,
XUMHUYECKHE CBOWMCTBA, CMOCOObI modydeHus. [IpakTuueckoe mNpUMEHEHHE
STHJICHTJIMKOJISL, TIuIepuHa. [lpumenenne ¢popmainbaernia, aleTanbaeriia.

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

CamocrosiTesibHas padora o0y4yarommxcst Ne21
[TonGop, ananuz u npeodbpazoBanue yueOHoN nHpopmanyu. Pemenue ynpaxHeHui
1o TeMe «CupThl, PEHOIIbI U AJIbJETUABIY.

IIpakTuyeckoe 3ansaTue Nel0
CBolicTBa CIIMPTOB U AJBAETUAOB

IpakTuyeckoe 3anaTue Nel() Pemenne skciepuMeHTAIBHBIX 33124 110 TEME:
"CBolicTBa CIUPTOB U allbJETUIOB "

IIpopuniabHble W NPoPecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEP/KAHMS.
OnHoaTOMHBIE CHUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MaTEpHAIOB, HAXOJSIIUX
CBOE TIPUMEHEHHE B KEJIE3HOJOPOKHOM XO3MUCTBE (Kpacka [JIsi TOKPBITHS
YCTPOMCTB MW JETAJIE pa3IM4HOM anmapaTrypbl JKEJIE3HOJOPOKHOW  CBS3H;
MIacTU(UKATOPHI, TPHUMEHSEMbIE B CBETO-, TEPMO-, MOPO30-, BIATOCTOWKHUX
JeTasIX Pa3InYHOM ammaparyphl )KEIe3HOAOPOKHOM CBsI3U. U T.1.). [IpakTuieckoe
3HAYEHWE apOMATUYECKHUX CIUPTOB M WX NPOU3BOJHBIX B KEJIE3HOIOPOKHOM

OK 01 OK 02
JIP 4,16,23,30
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X03sicTBe. AHMIMHO-(OPMaNbIErUHble — KOMIIOHEHT 3JIEKTPOU3O0JISALMOHHBIX
JIAKOB, HEOOXOUMBIX B JICKTPOTEXHUUYECKOU ammaparype. MypaBbHHBIN alblIerus
KaK KOMIIOHEHT 0aKeJIMTOBOIO JIaKa, SBJSIOIIMMCS aHTUKOPPO3HOHHBIM OKPBITUEM
JUIsL YCTPOMCTB M JeTajedl pa3iIu4yHOM amnmaparypsl >KEJIE3HOIOPOKHOM CBS3H.
TekcTomuT Kak OCHOBa Il H3TOTOBIEHHUS DIIEKTPOM30JATOpPOB. lIpnMeHenue
allCTOHA B JKEJIE3HOMLOPOKHOM XO3MCTBE.

CamocrosiTesbHasi padora o0yyarommxcst Ne22

[Toxbop, ananm3 wu mnpeobpazoBanue ydeOHoU wuHPopMmanuu. I[loaroroska
cooOuieHnit Ha TeMy 1o BeIOOpy: IlpakTnyeckoe 3HaueHHE OJTHOATOMHBIX CIIUPTOB B
JKEJIE3HOAOPOKHOM  XO3sicTBe. llepeBo3ka CHUPTOB IO JKEJIE3HOW JOpore,
MapKHpoBKa rpy30oB. MeraHon: xemoduiaus u xemopoOus. DTaHOI: Benuyaiiliee
O0maro ¥ crpamHoe 3510. AJKOTroiu3M W ero mnpodwmraktuka. IIpakruyeckoe
3HaYeHWE MHOI'0aTOMHBIX CIIUPTOB B JKEJIE3HOJIOPOKHOM Xo3zsicTBe. IlepeBo3ka
apOMAaTUYECKUX CIIUPTOB I10 JKEJIE3HOM Topore, MapKUPOBKA IPY30B.

Tema 4.2.3 KapOoHOBBIE KUCIOTHI U
CJIO’KHBIE (PHPHIL.

Coaep:xanue yueOHOro MaTepuaJia

OcobeHHocT KiIaccupuKai 1 HOMEHKIIATyphl, U30MepHsl, (PU3nYecKre CBOMCTBA,
XMUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTy4YeHHUs. Mblla KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX Motollee aeictBue. CioxxHble 3Upbl KaK IPOU3BOJHbIE KapOOHOBBIX
KHCJIOT.

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

CamocrosiTesibHas padoTa odyuyaromuxcs Ne23

ITon6op, ananmu3 u mnpeoOpazoBaHue YyueOHONW uHPopmauuu. Iloaroroska
cooOuieHuit Ha Temy mo BbIOOpY: MypaBbuHasi KHCIOTa B NPUPOJIE, HAayKe H
npousBojcTBe. Mcrtopuss ykcyca. IlpakTudeckoe 3HaueHUE aibAETHAOB M HX
MIPOM3BOJHBIX B JKEJIE3HOJOPOXKHOM Xo3siiictBe. IlepeBo3ka anpaeruyioB 1Mo
KeJe3HOW Jopore, MapKHpoBKa TIpy3oB. [IpakTuueckoe 3HaueHHE KapOOHOBBIX
KUCJIOT W MX MNPOU3BOAHBIX B IKEJIE3HOIOPOKHOM Xo3sucTBe. IlepeBo3ka
KapOOHOBBIX KHUCJIOT IO JKEJIE3HOH Jopore, MapKUpoBKa Ipy3oB. [IpakTuueckoe
3HAYEHHUE KUPOB U UX MPOU3BOJIHBIX B )KEJI€3HOAOPOKHOM XO3SIICTBE.

IIpakTuyeckoe 3ansitue Nell
KapOoHoBBIE  KHCIIOTBI W HX
MIPOU3BOTHBIC

IIpakTnyeckoe 3anaTne Nell Pemenne skciepruMeHTaIbHBIX 3a/1a4 110 TEME:

" KapOoHOBBIE KUCIOTHI U UX MPOU3BOAHBIE "

IIpopunibHbie W NPopecCHOHAIBLHO 3HAYMMBIE JJIEMEHTHI COAEPKAHMA.
[IpuMeHeHue maBeneBor KUCIOTHI JUIsl OYNCTKH METAJUIOB OT PrKaBUMHBI M HAKUIIH.
U JETaJIeW pa3JIMYHOM alnaparypsl XKEJIE3HONOPOKHON CBA3U

OK 01 OK 02
K 2.1
JIP 4,16,23,30

CamocrosiTesibHasi paboTa odyuawummxcs Ne24
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[Toxn6op, ananu3 u npeodbpazoBanue yueOHo nHpopmanmu. [Tucekmennas padora 1mo
teme «MblTa, KaK COJHM BBICHINX KAPOOHOBBIX KHUCIIOT)

Tema 4.2.4 AzoTcoaepxaiiue
COEIMHEHUSI

Conep:kanue y4eOHOIro MaTepuaa
OcobenHocty Ki1accupuKay 1 HOMEHKIATYPhl, H30Mepus, (U3NIECKUEe CBOMCTBA,
XMMHYECKHE CBOMCTBA, CIIOCOOBI MOJIyYCHHUSI.

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

CamocrosiTesibHast paboTa o0yuarommxcs Ne25

[Tonbop, anamu3 u mnpeoOpasoBaHue yueOHOW wuHpopManuu. I[loaroTopka
coobOmeHnit Ha TemMy 1o BeIOOpY: JKu3Hp u nesrenpHocTh H.H. 3unmHa.
AHunnHOBbBIE KpacuTenu. [IpakThueckoe 3HaUeHHWE aMMHOB U HMX MPOHU3BOJIHBIX B
JKEJIE3HOJOPOKHOM  X03siiicTBe. [lepeBo3ka aMHMHOB MO KEJIE3HOM JOpore,
MapKUPOBKA IPy30B.

JlaboparopHoe 3ansitue (padorta)
Ne3 Xumuyeckue CBOMCTBA aHWJIMHA.
LIBeTHBIC peakuu Ha OCIKH.

JlabopaTopHoe 3ansitue (padora) Ne3 " Xwumuueckue CBOWCTBA AaHWJIMHA.
LIBeTHBIC peakiuu Ha OenKu."

IpopunbHbie U NPOPecCHOHATBLHO 3HAYMMBIE JJI€MEHTBI COJAEPKAHUS.
AMUHBI 00ABISIOT B COCTaB KpacUTelel U HHIMOUTOPOB KOPPO3UH, TPUMEHSIEMBIX
Ha OOBEKTaX JKEJIE3HOJOPOKHOTO TpaHCIOpPTa. TpeTUYHbIE aMHUHBI SABISIOTCS
KaTajanu3aTopaMu OTBEPXKACHHSI B TIOJMYPETAHOBBIX JIAKaX, HCIOIb3YyEeMbIX s
OTIENIKK  PATUOdJICKTPOHHOW ammapaTypel, JeTalied TOJBHKHOTO  COCTaBa.
AHUIMHO-(GOpPMaNbAECTHAHBIE CMOJIBI, TMPOAYKT TOJMHKOHICHCAIIMN aHWUJIMHA U
dopManpaerua B NPUCYTCTBUU  COJITHOH — KHCIIOTBI, HWCIOJB3YIOT  JUIS
MIPUTOTOBIIECHUS ANEKTPOU3OIALNOHHBIX JIaKOB, HEOOXOTUMBIX B
ANEKTPOTEXHUICCKOW ammaparype. AMHHOIUTACTBI, COJCpXKAllue MeNTHIHYIO
TpyMIy, SIBISIFOIIMECS TEPMOPEAKTUBHBIMU MOIUMEPAMU, UAYT ISl U3TOTOBJICHUS
JICKOPATUBHBIX MATEPHAIOB W OJICKTPHUYECKON amnmaparypbl B JIOKOMOTHBHBIX
coctaBax. Bo Bcex pecropaHax B Moe3qax HCIONB3YIOT JIETKHE HEOBIOIUECs
TapeJIKu, U3TOTOBJICHHBIC M3 PA3HOBUIHOCTH aMUHOILIACTOB (MeIaayp).

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

CamocrosiTesibHas padora o0y4yarommxcst Ne26
[Ton6op, ananuz u npeodpazoBanue yueoOHo nHpopMannn. KoHcekTHpoBaHUE 110
Teme «buosoruueckasi pojib 1 OMOCHHTE3 OEITKOBY

Tema 4.3 Oprannyeckue BelIeCTBa B
KU3HEACSTEIIbHOCTH YeJIOBEKa.

Conep:kanue y4eOHOIro MaTepuaa

buooprannueckue coenunenus. [IlpuMmeHenne u OHOJIOTHYECKasl POJib YTIIEBOIOB.
OkwuclieHne YTJIeBOJOB — WMCTOYHHMK DHEPTHUU JKMBBIX oOpraHu3moB. Oobmactu
MPUMEHEHUsT aMUHOKHCIOT. [IpeBpamieHus O€NKOB THINM B  OpraHU3Me.
buonornueckne ¢dynkumm OenkoB. buonmormueckue dyHKIMH KUpOB. Poub

OK 01 OK 02
JIP 4,16,23,30
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OpraHUYECKON XMMHUU B PEIICHUHU MPoOJieM muineBoi 6e3omacHocTu. HykienHoBbie
KHCJIOTBI: cocTaB M cTpoeHue. CTpoeHue HyKJIeOTHAOB. CoCTaB HYKJIECHHOBBIX
kucinotr (JAHK, PHK). Ponap HyKIEHHOBBIX KHCJIOT B JKH3HEACITCIBHOCTH
OpraHU3MOB.

Ponp xuMum B 0oOeCnEYeHMHM SKOJOTUYECKOW, DJHEPreTUYCCKON W TMHIIECBOM
Oe3omacHOCTH. POJIb OPraHUYECcKOl XUMHUHM B PEIICHUU MPOOIEM SHEPreTHIeCKON
0€30IaCHOCTH, B Pa3BUTHUH MEAMIIMHBI, CO3JaHMH HOBBIX MaTEPHAIOB, HOBBIX
WCTOYHUKOB SHEPruM (aJbTepHATUBHBIE MCTOYHUKH HJHepruu). OnacHoCTh
BO3JICHCTBUSl Ha JKMBBIC OPraHU3Mbl OPTraHUYECKHUX BEIIECTB OTACIIBHBIX KJIACCOB
(YrIieBogopoIbl, CIIUPTHI, (PEHOIBI, XJIOPOPTraHUICCKHE TIPOU3BOIHBIC, AJTbICTHIBI U
Jp.), CMBICIT TOKa3aTels MPEeAeIbHO JOMYCTUMON KOHIIEHTPAIUH.

CamocrosiTesibHas padora odyuarommxcs: Ne27
[Tonbop, ananus u nmpeodbpasoBanue yueOHOI nHPopMarmuu. KoHcriekTupoBaHue 1o
teMe «buonoruyeckast pojib 1 OMOCHUHTE3 OEIKOBY.

JlaGoparopHoe 3ansitue (padora)
Ne4 CpoiicTBa yIiieBOJOB

JlabopaTopHoe 3ansiTue (padora) Ned4 "CpolicTBa yrineBogoB"

Ipoduabubie n npodeccHoOHATHHO 3HAYUMBIE 3JIEMEHTHI cojiep:kaHusi. DPUPHI
MaclIiHOW KHMCIOThl, OOpa30BaHHBIE MACISHOKHUCIBIM OpOXKEHHEM TIIIIOKO3bI,
MCTOJIB3YIOTCS KaK IUIACTU()UKATOPHI JIAKOB JJIsl YCTPOMCTB U JETaje pa3InaHON
anmnaparypsl XKeJI€3HOAOPOKHON CBA3U. YTIEBOAbI U UX IIPOU3BOIHBIC UCIIOIB3YIOT
B KauecTBE MHUTATEIbHOI'O MPOJYKTAa B MPHUBOK3aJIbHBIX Kade, pecTopaHax U T.I.;
IpU TNPOU3BOACTBE OyMaru, KieeB;, HaKpaxMaluBaHMs Oeibs Ha IpadyedyHbIX
koMOuHarax MIIC; nans W3roToBi€HMs BKJIAJBIIEH TMOIIIUIIHUKOB BTYJIOK,
LIECTEPEH MOJABHYKHOIO COCTAaBA JKEJIE3HOJOPOKHOIO TPAHCIIOPTA.

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

CamocrosiTesibHas padoTa odyuarmuxcsi Ne28
[TonGop, ananu3 u npeodpazoBanue yueObHoi nHpopmanuu. KoncnekTupoBaHnue mo
teMe «buonoruueckas poiib yrieBoJ0B»

Pa3nes 5. Kunernueckne 1 TepMOXHMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUS XUMHYECKHUX PeaKIui

4/2

Tema 5.1 Kunetnueckue u
TEPMOXUMHUYECKHE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUECKUX PEAKIINI

Coaepixanue yueOHOro MaTepuasa

Xumuueckue peakiu. Kraccupukamuss XUMHUECKHX peakuuid: 1o ¢a3oBoMy
coctaBy (TOMOTE€HHbIE U TETEPOreHHbIE), IO HCIIOJIb30BAHUIO KaTajau3aTopa
(kaTanuTHYeckre M HekartanuTudeckue). CKOpoCTh peakluu, €€ 3aBUCUMOCTb OT
pa3nuuHbIX  (AKTOPOB: MPHUPOJBI  pEarupyromux BElIeCTB, KOHIIEHTpAaIU
pearupymoomux BemlecTB, TeMmmnepaTypsl (mpaBwio Baut-T'odda), mmomamu
pEaKMOHHON NOBEPXHOCTH, HalW4Msl KaTaiu3aropa. Ponb KaTtanmms3aTopoB B

OK 01 OK 02
JIP 4,16,23,30
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MPUPOJIE U TPOMBIIUIEHHOM IIPOU3BOJCTBE. DHEPrUsl aKTUBAMU. AKTUBUPOBAHHBIN
koMmIuiekc. Karamuzaropsl u  karamus. Ponp karanmsaTtopoB B IpUpOnEe H
MIPOMBIIIJIEHHOM —Tpou3BojacTBe. Kiaccudukanus XUMUYECKUX peaklMii: 1o
TeroBoMy 3¢ dekty (9K30TepMuueckue, sHporepMmuyeckune), mno OK 02
obpatumocTu (oOpatumbie W HeoOpatumbie). TermmoBbie 3P GEKTh XUMHUYECKUX
peaknuii. TepMmoxumuyeckue ypaBHeHHs. OOpaTUMOCTh peakmuii. XHUMHUYECKOE
paBHOBECHE U €r0 CMEIIECHUE O] ACHCTBUEM pa3iNuHbIX (DaKTOPOB (KOHIEHTpALUs
peareHTOB WM HPOAYKTOB pPEAKIUH, IaBICHHE, TeMIlepaTypa) JUIsl CO3JaHus
ONTHUMAJIBHBIX YCIOBHM MPOTEKaHUS XUMHYECKUX TporeccoB. [lonstue o006
SHTANBIHMU U SHTpornu. DHeprusi [ m66ca. 3akon ['ecca u cnencrtBus u3 Hero. Poib
CMEUICHUS] PABHOBECHUS B TEXHOJIOTMYECKUX MPOIECCaX.

CamocrosiTesibHast paboTa o0yuarommxcs Ne29

[TonGop, ananu3 u mnpeobpazoBanue yueOHOU wuHPopmanuu. I[loaroroska 1
COOOIIIEHUH HAa TEMY 10 BBIOODY.
IIpakTuyeckoe 3anstue  Nel2 | IlpakTnueckoe 3ansitue Nel2 PemieHue npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 2
CkopocTh XMMHUYECKMX peakuui. | 3a1a4 no teme: "CKOpOCTh XMMHUUECKUX peakuuid. XuMuueckoe paBHoBecue" OK 01 OK 02
XUMHUYECKOE PaBHOBECHE IIpoduabHbie H NpodeccHoHATBLHO 3HAYUMBIE 3JIeMeHThI CO/lep:KaHusl. TIP 4.16.23.30
BydepHbie pacTBOPBI B TEXHOJOTHUYECKUX Tporieccax (MPH 3JIEKTPOXUMHIECKOM T
HaHECEHUH 3alllUTHBIX NOKPBITUH, B IPOU3BOJICTBE KpacHUTEIeH)
CamocrosiTesibHast padoTa odyuarommxcs Ne29 1
ITonroToBka K yyacTHiO B MUHH-KOH(pepeHUuH Ha TeMy «OpraHudeckas XUMHS —
JPYT WIK Bpar?y.
Pa3nea 6. lucnepcHble cCHCTEMBI 6/3
Tema 6.1 J[ucriepcHble CUCTEMBI U Coaepixanue yueOHOIro MaTepuasa 2

(bakTOpBl UX YCTOWYMBOCTH

HucnepcHble cucreMsl. Komonanslie cucremsl. Mctunnbie pactBopsl. PacTBopenne
Kak  (u3MKo-xuMHuueckuid mpouecc. PactBopel. CnocoObl  NPUTOTOBIEHUS
pactBopoB. PactBopumocTs. MaccoBas 1075 pacTBOpeHHOro BeecTsa. [IpenensHo
JONYCTUMbIE KOHLEHTPAallMd W HX HCIHOJb30BAaHUE B OLEHKE 3KOJOrMYECKON
Oe3onacHoctu. Kiaccudukanusa nucnepcHsIx cucreM o coctaBy. CTpoeHue u
(dakTopsl  YCTOHUMBOCTH JUCHIEPCHBIX CHUCTeM. Pacno3HaBaHHE HCTHHHBIX
pacTBOpPOB, KOJUIOMJIHBIX PacTBOpPOB M rpydoaucrnepcHbIXx cucteM. CTpoeHue
Munemisl. PaccenBaHue cBeTa MNpU MPOXOXKAECHUU CBETOBOIO IIy4yKa uepe3
OINTUYECKU HEOAHOPOAHYIO cpeny (3ddexTta Tunmans)
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[IpoBenenue MuHH-KOH(pepeHIMM HAa TeMy: «OpraHudeckas XUMUS — JAPYT WIH
Bpar?»

CamocrosiTesibHast padora odyuarommxcs Ne30
[TogGop, anamu3 wu mnpeoOpa3oBaHue y4eOHOU HWHGPOPMAIIHH.
COOOIIIEHUH Ha TEMY 10 BBIOODY.

IToaroroBka

JlaGopatopHoe 3ansiTHe (padora)
NeS MccenenoBanue UCIIEPCHBIX
CUCTEM.

JlabGoparopHoe 3ansiTue (padora) NeS «cciegoBanue TUCIEPCHBIX CUCTEMY.
HpI/IFOTOBJIeHI/IC U HU3YUYCHUC CBOMCTB AUCIICPCHBIX CUCTEM Ppa3HbIX BHUAOB:
CYCIIEH3UH, IMYJIbCHH, KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX U
KOJUIOUJHBIX PACTBOPOB, BBIABJICHUEC OCHOBHBIX pa3n1/1q1/11?1 MCKIAY HUMMU.
IIpopuiabHbie W NPodecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTHI COJAepP:KAHMS.
[Ipumenenue cMon U OUTyMa TPHU CTPOUTEIHCTBE M PEMOHTE JKEJIE3HBIX JOPOT,
CYCHGH?;I/II/I a6paBI/IBHI)IX MaTCpraJiOB B BHUAC MAaCT I OYHUIICHUSA W IMOJIHMPOBKHU
METATTNYECKUX MOBEPXHOCTEH; JIAKH, KPACKU.

OK 01 OK 02
OK 04
K 2.1

JIP 4,16,23,30

CamocrosiTesibHas padoTa odyuarommxcs Ne31

[TonroroBka cooOmeHnii Ha TeMy 1o BBIOOpY: PacTBOpBI, HCHONB3yeMble B
OBITOBOM, MPOU3BOICTBEHHON JEATEILHOCTH YelloBeKa. PacTBOpHI, mpuMeHsieMbie B
YKEJIE3HOIOPOKHOM X031 CTBE

IIpakTnyeckoe 3ansitue Ne 13
Pemenne 3aa4 Ha MPUTOTOBJICHUC
pacTBOpPOB.

IIpakTnyeckoe 3ansaTue Ne 13 PenieHre npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX
3a1ad4 1o reMe: Pemenue 3am1a4 Ha MPUTOTOBIIEHUE PACTBOPOB.

IIpopnibHbie W NpPopecCHOHAIBLHO 3HAYMMBIE JJIEMEHTBHI COAEPKAHMA.
[IpuroroBnenue padbodero pactBopa Nnpu Je3MH(EKIUS OBEPXHOCTEH B BaroHax U
MOMENICHUAX /A TpancnopTa (3 %-Horo pacTBopa XJOpaMUHA, COJSTHON KUCIIOTHI
WIM KayCTHYECKOW COJbl) IMPUTOTOBIIEHHME HEWTPaAM3YIOLIEr0 pacTBOpa Mpu
XUMUYECKHUX 0JKOrax.

OK 01 OK 02
K 2.1
JIP 4,16,23,30

CamocrosiTelibHAas pa6oTa odyuarwmmxcs Ne32
[Ton6op, ananu3 u npeodpazoBanue yueOHoN nHpopmanuu. KoHcieKTHpoBaHHE 1O
TeMe «3HaueHHe U MPUMEHEHUH MOJIMMEPOB B OBITY»

Pa3nes 7. KauecTBeHHbIE peaknuu 00HAPYKeHUs] HEOPTAHMYECKHX U OPraHNYeCKHX BellecTB

2/1

3aHsATHE Nel4
3KCHepI/IMCHTaJ'IBHBIX
pacIo3HaBaHUIO

IIpakTH4eckoe
Pemenne
3a1a4 o

IIpakTuyeckoe 3ansitue Nel4 PemieHue SKCIEPUMEHTANBHBIX 3a7ad IO TEME:
«PemieHre  HKCIEPUMEHTANBHBIX 3a/ad [0  PAaClO3HABAHUIO OPTraHUYECKUX
BEILECTBY.

IIpodunibHbie n npodeccnoHATBLHO 3HAYMMBIE JIEMEHTHI COAePKAHHUS. Y MEHHE

OK 01 OK 02
OK 07
JIP 4,16,23,30
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OpTraHNYCCKUX BEIICCTB.

pacro3HaBaThb W 3HaTh (U3UKO-XUMHMUYECKHE CBOMCTBA IE€PEBO3UMBIX BEILECTB
(KUCIIOT, TOIJIMB, PEareéHTOB W [1p.), B T.U4. WU ONACHBIX IpPY30B, ACHCTBUS C
XMMHMYECKHMHU BEIIECTBAMM B aBAPUIHBIX CUTYaLUsX.

CamocrosiTe1bHasi padoTa o0yuarommxces Ne33 1
[Ton6op, ananu3 u npeodbpazoBanue yueOHoi nHbopmanmu. KoHcniekTupoBaHue mo
teMe «buosiornueckasi poJib yriieBoJ0B
Pasznen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA 4/1
Tema 8.1 Xumus B ObITYy U Ha Conep:kanue y4eOHOIro MaTepuaa
npousBoacTBe. O000IICHHE U Hogelimme noctmxeHnss XUMUYECKOW HAYKH M XUMUYECKOW TEXHOJIOTUU. Ponb xumun OK 01 OK 02
CUCTEeMaTH3alusl 3HAaHHUH. B 00€CIIeYeHNH SKOJIOTMYECKOM, SHEPreTUYECKON U MUIIEBON O€30MacCHOCTH, Pa3BUTHH OK 07
JuddepeHurpoBaHHbIN 3a4eT. MenuiuHbl. [IpaBuna moucka M aHaaM3a XUMHYECKOM MH(OpMAIMU W3 Pa3IUYHBIX 2 K 2.1
WCTOYHUKOB (HaydyHas W ydeOHO-Hay4dHash JIMTEpaTypa, CpEICTBAa MacCOBOM 1P 4.16 '23 30
nHpopmanuu, cetb IHTEpHET). T
O6o006muienne u cuctemarusanys 3Hanuil. uddepeHnnpoBanHbiii 3a4eT.
CamocrosiTesibHas padora odyuarommxcs Ne34
[TonGop, ananus u npeodbpazoBanue yuebHnoit napopmannu. KoncrnekrupoBanue mo 1
TeMe «3HaueHNEe U IPUMEHEHUH MOJIMMEPOB B OBITY».
Hmoz Il cemecmpa: MakcumanbHasi yaeOHas Harpy3ka (BCero) 60
O0s3aresbHas ayJUTOpHas yaeOHast Harpy3Ka (BCero) 40
MIPaAKTUYECKHE 3aHATUS 14
naboparopHble 3aHATHS (paboTh) 6
camocTosTelbHas paboTa 20
ITpomeskyTouHas arrecraums : JuddepeHIMPOBAHHBIN 3a4eT
NUTOIrO 108
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATLIAHBI

3.1 TpeGoBaHusi K MMHMMAJIBLHOMY MAaTePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

VYyebHas TUCIUIUIMHA PEATN3yeTCs B y4eOHOM KaOMHETEe CONMATbHO-3KOHOMUYECKUX TUCIIUILIHH.

O06opynoBaHue yueOHOro KabuHeTa:

— II0CaJJOYHBIE MECTA 110 KOJIMYECTBY 00Yy4aIOIIUXCS;

— paboudee MecTO MPeroaaBaTes;

— MCTOJUYCCKHUEC MATCPUAJIbI IO JUCIHHUIIINHC,

Texnuueckue cpernctBa oOyueHust pabouero MecTa MpENoJaBaTelNsi:  KOMIIBIOTEPHOE
o0opynoBaHuE, KOTOpPOE JMAOJKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHUSAM O€30IacHOCTH U
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXHOCTh MHOTO(QYHKIIMOHAJIBLHOTO MCIIOJNB30BaHMS KaOMHETa, C
LENBI0 W3YYCHHs] COOTBETCTBYIOIICH IUCHMIUIMHBI, MYJIbTUMEAUHHOE O0OpyHOBaHUE (TIPOEKTOp M
MIPOEKIIMOHHBINA PKpaH UM UHTEPAKTUBHAsS JOCKA), IOKAIbHAsI CETh C BBIXOJIOM B Internet.

HammeHoBaHue cHenMaabHOrO TIOMEIICHUS: TOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranbHelii 3a1. OCHAIIEHHOCTH: pabodee MecTo, KOMITbIOTEp (HOYTOYK) € 10CTynoM K cetu «MHTepHeT»
u OUOC.

HaumenoBanue crienuanbHOrO MOMEUIEHMs: yueOHask ayJUTOPHS JUIsl IPOBEIECHUS IPAKTUYECKUX
3aHATUNA, TPYONOBBIX KOHCYIbTALUWA, WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTanuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu  oOyudeHus. OcHameHHOCTh: KomrmiekT ydeOHOM Mebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepevyeHb JTHIIEH3NOHHOTO M CBOOOJHO PACIPOCTPAHSEMOr0 IPOrPAMMHOIO o0ecneYeHuns :

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

Cepsucsl 211OC OpUIIC

AutoCAD

KOMIIAC-3D

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

Heorpannuennast BO3MOXHOCTH J0cTyma, ooydaromierocsi kK JMOC u3 mo0oi TOUKH, B KOTOPOH
UMeeTCsl JIOCTYIl K HWH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «lHTepHeT» (mamee - ceThb
«VIHTEpHET»), KaKk Ha TEPPUTOPUU OPTaHU3AIMH, TaK U BHE €e.

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

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmmbl

Jns peanuzanuu mporpaMMbl 6MOnIMOTeYHBIH (DOHI 00pa3oBaTEIbHON OpPraHU3ALUHU JOJKEH
MMETh TeYaTHBIC W/WJIH 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe M HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHTyeMbIe
IUTSL MICTIOJTB30BaHUs B 00pa30BaTEIbHOM IIPOIECCE.

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

OcHOBHBIC HCTOYHHMKH:

1. Bopucos, A. H., Xumus: yuebnuk / A. H. bopucos, E. C. Octpornsnos, T. b. boiiiosa, JI. I1.
ApmameBa. — MockBa: KnaoPyc, 2024. — 331 c¢. — ISBN 978-5-406-11987-7. —  URL:
https://book.ru/book/950237 (mata ob6pamienus: 13.06.2023). — TekcT: 37EKTPOHHBII.

2. lleancona, O. U., Xumus: yueonuk / O. U. [leancoBa. — Mocksa : KaoPyc, 2023. — 307 c. —
ISBN 978-5-406-11978-5. — URL: https://book.ru/book/950217 (nata oOpamenus: 13.06.2023). —
TekcT: 2neKTpOHHBIN
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JlonoTHUTEeIbHBbIE UCTOYHUKH (JI7151 BBITOJIHEHUSI BHEAYTUTOPHOW CaMOCTOSTEIbHON paboThI):

1. Caenko, O. E., Oprannueckast xumus (¢ npaktukymom): yaeouuk / O. E. Caenko. — MockBa :
KuoPyc, 2023. — 177 ¢. — ISBN 978-5-406-11969-3. — URL.: https://book.ru/book/950154 (nara
obpamenust: 13.06.2023). — TeKcT: AIEKTPOHHBIH.

2. Caenko O. E. Xumus: yueOHUK /Il KOJUTeKel: oOmieoOpa3zoBarenbHas noarotoska / O. E.
Caenko. — M3n. 2-e - PocroB-Ha-Jlony: ®@enukc, 2018. - 282, [1] c. - (Cpennee nmpodeccuoHanbHOE
oOpazoBanue). - ISBN 978-5-222-31141-7.

IMepuoauyecKue U3TaAHUS:
Vitamin De (Butamun /le)
Hayka u xu3Hb

Ilepeyensb npodeccuoHaIbLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
1. Dnektponnas wuHpopmanronHass obpaszoBarenbHas cpena OpHUIIC. - Pexum noctyma:

http://mindload.ru/

2. CIIC «KouncynbranT [Tmrocy - Pexxum mocryna: http://www.consultant.ru/

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

4. OBC Y4eOHO-METOIMYECKOTO IEHTpa MO OO0pa30BaHHIO Ha HKEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMII K/T) - Pexxum nocryna: https://umczdt.ru/

5. OBC u3narensctBa «Jlanb»- Pesxum mocryma: https://e.lanbook.com/

6. O5C BOOK.RU- Pexum nocryna: https://www.book.ru/
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM JUCHUILJIAHBI

KonTpons

U OLEHKa pe3yJbTaToB

OCBOGHHUSI y4eOHOW JAMCIUILIMHBI

OCYILIECTBIISETCS

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

o0yJaroMucs

HMHAWNBUAYAJIbHBIX

3aJaHUH.

[IpomexxyTouHas

arTectauus B (dopme

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

OcBanBaemble Paznen/Tema T oeHOYHBIX MePONPUATHIA
romnerennuu (OK, IIK),
JJUYHOCTHBIC PE3yJIbTAaThbl
(JIP)

OK 01 Bei6upars cioco6sr | P1: Tema 1.1 - YCTHBIN 01poc;

peleHus 3a1a4 P2: Tema 2.1, Tema 2.2 - 3a7aud Ha COCTaBJICHUE XHWMHUYECKHX

npo¢eCCHOHATBHON P3: Tema 3.1. - 3.3; hopmy;

JeITeIbHOCTHU P4: Tema 4.1 — 4.3, - 3aganus Ha HUCIIOJIb30BaHUS

MPUMEHUTEIBLHO P5: Tema 5.1 XMMHYECKOM CHMBOJMKM W Ha3BaHUU

K pa3JIM4YHbIM P6: Tema 6.1 COCIMHEHU I 1o HOMEHKJIaType

KOHTEKCTaM P7: Tema 7.1 MEXIYHAPOJHOIO0 COK3a TEOPETUUYECKON

P8: Tema 8.1 U TPUKIAJAHON XUMHUHM U TPUBUAIBHBIX

JIP 2,4,16,23,30 Ha3BaHUU ISl COCTABJICHUS XUMHUYECKHUX
opmyu;

- 3acnymmuBaHHe COOOIICHHM M OIICHKA
UX MOJTOTOBKH;

- Pesynbrar BBITIOJTHEHUS
BHEAYIUTOPHBIX CaMOCTOSATEIbHBIX
pabor;

- Pe3ynbrar BBINOJHEHUA MPAKTAYECKOMN
paboTHI;

- [IpakTuKO-OpUEHTHPOBAHHBIE 3aJAHMS;

- Ilombop, anamu3 u mpeoOpazoBaHHE
y4eOHO nHpopManuu

OK 02 P1: Tema 1.1 - YcTHBIN onpoc

Hcnonp3oBath P2: Tema 2.1, Tema 2.2 - 3acnymmMBaHHe COOOIIEHMM M OIIEHKa

COBPEMEHHBIE cpencta | P3: Tema 3.1. — 3.3; X TTOATOTOBKH;

TIOMCKa, aHajn3a u | P4: Tema 4.1 —4.3, - 3aganus Ha HCIIOJIL30BaHUS

HMHTEPIIPETALUU P5: Tema 5.1 XUMUYECKONM CUMBOJIMKM W Ha3BaHUU

uH(popmanuu, u | P6: Tema 6.1 COECTMHEHU N o HOMEHKJIaType

nH(pOpMaIOHHBIE P7: Tema 7.1 MEXKIYHApOJAHOTO COK3a TEOPETUYECKOU

TEXHOJIOTUU st | P8: Tema 8.1 W TPUKIAAHOW XMUMHUU M TPUBUAJIBHBIX

BBITTOJIHEHUS 3a1a4 Ha3BaHUU ISl COCTABJIEHUS XUMHUYECKHUX

npo¢eCcCuOHAIBHON dhopmym;

NEeSATENbHOCTH. - Pesynprar BBITTOJIHEHUS
BHEAYTUTOPHBIX CaMOCTOSITEIIbHBIX
pabor

JIP 2,4,16,23,30 - Pe3ynpTar BBINOJHEHUS NMPAKTUYECKOU
paboTHI;

-IIpakTHKO-OpUEHTHUPOBAHHBIE 33/IaHNUS;
- TlonbGop, anamu3 u mpeoOpa3zoBaHUE
yueOHO nHpopmManuu

OK 04 P2: Tema 2.2 - YcTHBINM onpoc

OddexTrBHO P3: Tema 3.2 - 3acnymmBaHuE COOOIICHUN W OIICHKA

B3aHMOJICHICTBOBATh u | P4: Tema 4.2, Tema 4.3 X IIOJATOTOBKHU;
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paboTath B KOJUIGKTHBE U
KOMaH/Ie.

JIP 2,4,16,23,30

P6: Tema 6.1

- 3ananus Ha WCTIOJIb30BAHUS
XAMHYECKOM CHMBOJMKM W Ha3BaHUM
COCIMHCHU I o HOMEHKJIAType
MEXIYHAPOAHOTO COI03a TEOPETHUECKOM
U TPHUKIAIHON XMMHU W TPHUBHAIBHBIX
Ha3BaHWH JJIsi COCTABIICHUS XUMHYECKHX
(opmyu;

- Pesynbrar
BHEAYJUTOPHBIX
pabor

- PesynbraT BBHINONHEHUS MPaKTHYECKOU
paboTsr;

- Pesynbrar BBINONHEHMS 1a00PaTOPHOMA
paboTsI;

-[IpakTHKO-OpUEHTUPOBAHHBIC 3a/IaHUS;

- ITlogbop, anamu3 u mpeobOpa3zoBaHUE
yuebHol nHpopManuu

BBITIOJIHCHU A
CaMOCTOSATCIIbHBIX

OK 07

CoelicTBOBAaTh
COXPAHEHHUIO OKpPYXKaIoIIeH
Cpenbl,
pecypcocOepeKeHuIo,
NPUMEHITh  3HaHUS 00
U3MCHCHHUU KJIUMaTa,
OPUHLIMIBL  OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ PEeKTUBHO NEHCTBOBATH B
YPE3BBIYANHBIX CUTYAIIHSIX.

JIP 4,16,23,30

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

-IIpakTHKO-OpUEHTHPOBAHHBIC 33/1aHUS;
- Ilombop, aHamu3 u mpeoOpa3zoBaHUE
yueOHol nHpopManuy,

IIK 2.1.
OpraHu3oBbIBaTh paboTy
HepcoHaa Mo
IUTAHUPOBAHUIO

Y OpraHu3aliu
NIEPEBO30YHOrO Ipoliecca.

P3: Tema 3.1, 3.2
P4: Tema 4.2.1,4.2.3
P6: Tema 6.1.

P8: Tema 8.1

- Pe3ynbTar BBINOIHEHUS NMPaKTUYECKOU
paboThI;

- Pesynbrar BBIONHEHUS 1a00pPaTOPHOM
paboThI;

-IIpakTHKO-OpUEHTHPOBAHHBIC 3a/IaHUS;

- Ilonbop, ananu3z u mnpeoOpazoBaHHE
yueOHoW nHpopManuu

5. HEPEYEHb UCTTIOJIB3YEMbBIX METOJ1OB OBYUEHMUSA
5.1 IlaccuBHBIE: JTEKIMH (TEOPETHUECKUE 3aHATHUS), OTIPOCHI, TPAKTHYECKHE U Ja00opaTOpHbIe

3aHATHA.

5.2 AKTUBHBIC U UHTEPAKTUBHBIC: MUHU - KOH(PEPESHITHSI.

20



