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1. MACIIOPT IPOI'PAMMBI YYEBHOI'O ITIPE/IMETA
OVIL.12XUMUA

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmsl
Pabouass mporpamma yueOnoro mpeamera OVIL.12 Xwumus sBISETCS YacThlO MPOTPAMMBI CPEIHETO
obmero obpazosanus no crnenuagbHocTssM CIIO 23.02.01 Opranu3zanus nepeBo30K U yIpaBlieHHEe Ha
TpaHcmopte (1o BUAaM).

Pabouas nporpamma OVYIL.12 Xumus MoxeT OBITh HCIONB30BaHA B MPO(hecCHOHAIbHOM
MOAITOTOBKE, MEPETOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIMHN paboUYHX MO Ipodeccusim:

17244 TlpuemocaaTauk rpysa u 6araxa.

1.2. MecTo yueOHoii qucuunnnbl B cTpykrype OIIOII-TIIICC3:

B yuebnpix mmanax OIIOII-IIIICC3 wmecro ydeOHOro mpeaMera - B COCTaBe OOIIUX
0011e00pa3oBaTeNbHBIX YUEOHBIX MPEAMETOB, (POPMUPYEMBIX U3 00S3aTEIBbHBIX MPEAMETHBIX 00IacTe
®I'OC cpennero obmero obOpazoBanms, mist cnenuaibHocteld CIIO cooTBercTByrOmIETO TPOGMII
npodeccroHanbHOr0 00pa3oBaHus, peanusyercs Ha 1 Kypce.

1.3. Ilnanupyemble pe3y/JbTaThbl OCBOEHHUS NMpeAMeTa

1.3.1 Llens yuebHOrO peamMeTa — TpeOOBaHUs K pe3ybTaTaM OCBOEHUS yueOHOTo MpeIMeTa.

N3ydeHne xumMuu Ha 6a30BOM YpOBHE CPEIHETO (IOIHOIr0) 00I111ero 00pa3oBaHusl HAIPaBJIEHO Ha
JOCTUKEHHE CICAYIONINX [ENeH:

— (QopmupoBaHUE CUCTEMbl XHMHUYECKUX 3HAHUH KaK BOXKHEUIIICH COCTABJISIFOIICH €CTECTBEHHO-
HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKAT KIFOUEBHIC MOHATHSA, PyHIaMEHTAIbHbIC 3aKOHBI U
TEOpUU XHMHUHU, OCBOCHHE f3bIKa HAyKH, YCBOCHHE U MOHUMAHHE CYIIHOCTH JOCTYIHBIX 00001IeHuN
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX PAa3BUTHUS U CTAHOBJICHUS;

— QopmupoBaHuE U PA3BUTHE IMPEACTABICHUI O HAayYHBIX METOJaX IO3HAHMS BEUIECTB U
XUMHAYECKHX PEaKINi, HEOOXOIUMBIX JIJIsl TPUOOPETEHUS YMEHUI OPUEHTHPOBATHCS B MUPE BEUIECTB U
XUMUYECKHX SIBICHUH, UMEIOIIUX MECTO B IPUPOJIE, B TPAKTUYECKON U MOBCETHEBHOM JKU3HU;

— pa3BUTHE YMEHHH M CIIOCOOOB JIEATEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U OOBICHEHHEM
XUMHUYECKOI0 SKCIIEPUMEHTA, COOJII0/IEHNEM MPaBUil 0€30I1acCHOr0 0OpaIeHHsI C BELIECTBAMU.

1.3.2 [Inanupyemsble pe3yabTaTbl OCBOEHUS Y4eOHOI0 IpeaMeTa!

Oco0oe 3HaueHWe ydyeOHBIM NTpeaMeT HMeeT Mpu (OPMHPOBAHMM W PA3BUTUU OOIMIMUX U
poeCCUOHATTbHBIX KOMIIETEHIUH.



Koa u HaumeHoBaHMe

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

¢hopmupyembIx O0mue JMCcHuIMHAPHbIE
KOMIIeTeHI M i
OK 01. B yacTH TPya10BOI0 BOCIIUTAHUS I1P6 01. copMuUpOBaHHOCTH MPENCTABICHUI: 0 XUMUYECKOH

Bri6upath criocoOsr
pelIeHus 3a1a9
npoeCCHOHATLHON
JeSTebHOCTH
MPUMEHUTEIBHO

K pa3IM9IHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYIy, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TPynOJItO0HE;

- TOTOBHOCTh K aKTHBHOH JEATCIHBHOCTH TEXHOJIOTHYECKON U
COLIMAJIbHOW HAIPABJICHHOCTH, CIIOCOOHOCTh HWHUIIMUPOBATH,
IJIJAHUPOBaTh W CAMOCTOSITEJILHO  BBIMIOJIHATH — TaKylo
JIEATEIIHHOCTD;

- HHTEpPEC K pasnuyHbiM chepam mpodeccuoHaTbHON
JIEATEIILHOCTH,

OsJajieHne YHHBEPCAJbHbIMU Y4eOHbIMU MO3HABATEILHBIMH
JeiicTBUSIMH

a) 0a3oBble JJOrHYecKHe J1eiicTBUs:

- CaMOCTOSATEIBHO (HOPMYIHPOBATh M  AKTyaJU3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN TMPU3HAK WM OCHOBAHUS IS
CpaBHEHWUsI, KIacCU(pHUKALIUKN U 0000IICHUS,

- OIpeaciaTh ez JCATCIIBHOCTU, 3a1aBaTb
napaMeTpbl U KPUTCPUU UX JOCTUKCHUS,;
- BBIABJIATH 3aKOHOMCPHOCTHU n IMPOTUBOPCHUSA B

paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTbH KOPPEKTUBBI B JAEATENILHOCTb, OLICHUBATh COOTBETCTBUE

pe3yJIbTaTOB  LIENsAM,  OLEHUBATh  PUCKUM  TOCJEICTBHI

NEeSATEeTbHOCTH;

- pa3BHUBATb KPCATHMBHOC MBIINUICHUC IIPU PCIICHUM KU3HCHHBIX

npobiem

0) 0azoBbIe HCC/IEI0BATEILCKME IeHCTBYS:

- BJIQJIETh HAaBBIKAMU Y4EeOHO-MCCIIENIOBATENIHCKOW W TPOEKTHOM
NeATeIbHOCTH, HaBbIKAMU pa3pelieHus Ipooem;

- BBIBJISITH PUUMHHO-CJIE/ICTBEHHBIEC CBS3H M aKTyaIU3UPOBATh

3a7ady, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAaXOAUTh apryMEHTHI

JUTSL IOKA3aTe/IbCTBA CBOMX YTBEPXKACHHUH, 3a/7aBaTh MapaMeTphl

Y KPUTEPUU PEIICHHUS,;

- AHAJIM3UPOBATHL IIOJYYCHHBIC B XOAC PCHICHUA 3aJa4u

COCTaBJIAIOLICH €CTECTBEHHOHAYYHON KapTHHBI MHpa, POJIU
XUMHUHM B TIO3HAHUM SIBIICHUH TPUPOIBI, B (OPMHUPOBAHUU
MBIIIICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOMN
IPaMOTHOCTH, HEOOXOIMMOW [UIsl PEIICHUs TPAKTHUECKUX
3a/1a4 ¥ SKOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BnajieHue CUCTEMON XUMUUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOMOJATAIONINE TMOHATUA  (XUMHYECKHUI
9JIEMEHT, aTOM, DJIEKTpOHHAas 000j0YKa aroma, s-, p-, d-
JNEKTPOHHBIC  OpOMTaNM  aTOMOB,  HWOH,  MOJICKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTh, CTEIIEHb OKUCIICHNUS,
XUMHUYECKast CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
o0BbeM, YIIAEpOAHBIH CKeneT, (YHKIMOHAIbHAS TPYIIa,
pagukang, W30MepHs, HW30MEphI, TOMOJIOTHYECKUN P,
TOMOJIOTH, YTJIEBOAOPOBI, KHUCJIOPOA- U a30TCOJepKallinue
COCIMHEHUS, OMOJIOTUYECKH aKTUBHBIC BelIecTBa (YrJI€BOJIbI,
KUpBI, O€NKH), MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMUS, KpUCTaJUTHYeCKast
pelieTka, THUIBl XUMUYECKHX peakuuid (OKUCIUTENTbHO-
BOCCTAHOBUTEIBHBIE, JK30-H OSHIOTEPMUUYECKHE, PEAKIIUU
MOHHOTO OOMEHa), PacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIHTHI,
AIEKTPOIUTHYECKAS JIACCOIAIys, OKHCJIUTEND,
BOCCTaHOBUTEID, CKOPOCTb XHUMHYECKOH peakiuu,
XUMHYECKOE pPAaBHOBECHE), TEOPUM M 3aKOHBI (TEOpHs
XUMUYECKOTO CTPOEHUSI OpraHuyeckux BemiectB A.M.
bytnepoBa, Teopus JIEKTPOIUTHYECKOW  TUCCOIHAIUH,
nepuoanueckuii 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHHA SI3bIK XUMUU,
(dakToNOrMUecKue CBENEHHUS O  CBOWCTBaX, COCTaBe,
MOJYyYeHUH ¢ OEe30MacHOM HKCTOJb30BaHUU  BaXKHEUIIIMX
HEOPTaHWYECKUX ¥ OPraHUYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOM IESATEILHOCTH YEIOBEKA;




pE3yJIbTaThl, KPUTHYECKU
IIPOTHO3UPOBATh

HOBBIX YCJIOBHSX;

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

- YMCTb MHTCIpUPOBATH 3HAHHUA U3 Pa3HbIX MTPECAMCTHBIX
obacTe;

- BBIIBUTATh HOBBIC WIEH, NPEIJIararb OPUTHMHAIBHBIC ITOAXOABI U
peleHus;

- CIIOCOOHOCTh MX MCIOJIb30BaHUS B
COLMAIIBHOM IIPAKTUKE

OLCHHUBATb HUX  IOOCTOBCPHOCTD,
N3MCHCHHC B

ITO3HABATEIBHON |

ITP6 03. chopMHUPOBAaHHOCTH YMEHUH BBISBIIATH XapaKTEPHbBIE
MNPHU3HAKKW U B3aMMOCBA3b HU3YYCHHBIX HOHHTHfI, IMPHUMCHATH
COOTBETCTBYIOIIME TOHSTHUS TPU OINUCAHUU CTPOCHUS H
CBOMCTB HCOPTaHUYCCKUX M OpPraHUYCCKUX BCIICCTB H HX
IPEBPAICHUI; BBISIBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C

MOHATUSMH u MPE/ICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;
IIP6 04. chopMUPOBAHHOCTHP YMEHUH  HCHOIB30BATh

HAaUMEHOBAHUS XHMUYECKUX COCOUHEHMM MEXIYyHapOJHOIO
COK03a TEOPETUYECKON M NPUKIAAHOW XUMUU U TPUBHAIIBHBIC
Ha3BaHWs  BaXHEHIIMX  BeIIECTB  (3TWUJIEH,  alleTHJIEH,
runepud, (GeHon, ¢GopManbAerHI, YKCyCHas —KHCIOTa,
IJIMLWH, YrapHbIM ra3, yrieKkuciblid ra3, aMMHakK, rameHas
U3BECTb, HEralleHas W3BECTb, NUThEBas coAa U JPYIHX),
COCTaBJIATh (HOPMYJIbl HEOPraHWYECKMX U OPraHUYECKHX
BEIIECTB, YPAaBHEHUS XHMHUYECKUX PEAKIHi, OOBSICHATH HX
CMBICJI; IOATBEPKIATh XApaKTEPHbIE XMMHWUYECKUE CBOWMCTBA
BEILIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3aIUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

IP6 05. chopMUPOBAHHOCT, YMEHUW yCTaHABIMBATH
IIPUHAJIEKHOCTh U3Y4YECHHBIX HEOPraHUYECKUX u
OpPraHWYECKUX BEIECTB K ONPEECICHHBIM KJIACCAM M IPYIIIAM
COCIIMHEHMM, XapaKTepU30BaThb HUX COCTAB U BaXKHEHILNE
CBOMCTBA;  ONpPENENATh  BHJbI  XUMHUYECKHX  CBA3EH
(KoBaJIeHTHAsi, MOHHAsA, METaJNIN4YecKas, BOJOPOIHAS), THIIbI
KPUCTAJIMYECKUX PEHIETOK BEIIECTB; KIACCU(PUIMPOBATH
XUMUYECKHE PEAKIINH;

I1P6 07. cpopMHUpPOBaHHOCTH YMEHUHN MPOBOIUTH PACUETHI 1O
XUMHYECKUM (popMysaM U YpaBHEHHUSIM XUMUYECKUX peaKuil
C UCIOJIb30BaHUEM (PU3UUECKUX BEIWYHMH, XapaKTepU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHONW CTOPOHBI: Macchl, o0Bema
(HOpManbHbIE YCIOBHSI) Ta30B, KOJMYECTBA BEILECTBA;
HCIOJIb30BATh CUCTEMHBIC XUMUYECKHUE 3HAHUS I IPUHATHS
pelIeHUN B KOHKPETHBIX JKU3HEHHBIX CUTyalUsX, CBA3aHHBIX
C BEIIECTBAMHU U MX IPUMEHECHHEM.




OK 02.
Ucnonp3oBars
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHaiu3a u
HUHTEPIPETAINH
nHpopManuu, u
MH(pOPMALMOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJIHEHUS 33,144

B 00s1acTH HEHHOCTH HAYYHOT'O MIO3HAHUSA:

- c(hOpMUPOBAHHOCTH ~ MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTUSl HAayKH U OOILECTBEHHOM
IIPaKTUKU, OCHOBAHHOI'O HaUAIOTE KYJIBbTYP,

CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM
MHUPE;

- COBEpILEHCTBOBAHHE S3bIKOBOM M YHUTATENILCKOM KYJIbTYpbl Kak
CPEICTBA B3aUMOJICHCTBUS MEXIY JIFOJAbMH U TTO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTM HAy4YHOW JAEATEIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh IMPOEKTHYIO U HCCIIEOBATENbCKYIO JIESITEbHOCTD

I1P6 06. BJIAJICHUE OCHOBHBIMH METOJAMHU HAYYHOTO
MO3HAHUS BEIIECTB M XWMHYECKUX SBICHUH (HaOmioneHue,
U3MEpEHUe, IKCIIEPUMEHT, MOIETIMPOBAHNE);

I1P6 07. cpopMHUpPOBaHHOCTH YMEHUI POBOIUTH PACUETHI 1O
XUMHUYECKUM (OpMyJIaM M YpaBHEHHUSIM XMMHUYECKHX PEeaKLui
C UCTIOJIb30BaHUEM (PU3UUECKUX BEIWYHH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00BeMa
(HOpMalIbHBIE ~ YCJIOBMSI) TIa30B, KOJIMYECTBA BELIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS JJIS1 IPUHATHS
pelIeHNul B KOHKPETHBIX dU3HEHHBIX CUTYalUsX, CBSI3aHHBIX

npodeccuoHaTbHON VHIMBUYaJIbHO U B TPYIIIIE; C BEILIECTBAMU U X IPUMEHEHUEM;

NEATEIbHOCTH. OsJaeHne yHNBepCcaJIbHbIMU Y4eOHbIMU IIP6 08. chopMUPOBAaHHOCTH yMEHHWI IUIAHUPOBATH U
MO3HABATEJILHBIMH JeiiCTBUAMU: BBIIOJIHATh ~ XMMMYECKMH  SKCIEPUMEHT  (IpeBpalleHUs
B) padora ¢ undopmauueii: OpPraHWYECKUX BEIECTB IIPY HAIrPEBAHUH, IIOJy4YECHHUE dTUJICHA
- BJIaJIeTh HAaBBIKAMM IOTyYeHUs] MHGOpMALMM W3 MCTOYHUKOB | U H3YyY€HHE €ro CBOMCTB, KAuyeCTBEHHbIE peakIUM Ha
pa3HbIX TUIIOB, CAMOCTOSTENILHO OCYILECTBIISITH MOUCK, aHAIM3, | albJAETUAbl, KpaxMmall, YKCYCHYIO KHCIIOTY; JI€HaTypanus
CHCTEMaTH3allMI0 W MHTEpIpeTaluio MHGOpPMAllMK Pa3IWYHbIX | OCJIKOB TMpU HarpeBaHWM, LIBETHbIE peakluu OeNKOoB;
BUJIOB U JOPM MPECTABIICHUS; IIPOBOJIUTh PEAKIMM HMOHHOTO OOMEHa, ONIpEAEISATh Cpery
- CO3/IaBaTh TEKCThI B PA3MYHBIX (pOpMATaX C y4eTOM HA3HAUCHHUS | BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIMHU Ha Cyiabdart-,
MHpOpPMAIMM U ILEJIEBOM ayIuTOpuH, BbIOMpas ONTUMAJbHYIO | KApOOHAT- U XJIOPUI-aHUOHBI, HA KaTMOH aMMOHUS; peliaTh
(opMy npesicTaBlIeHs U BU3YyaJIN3alluy; OKCIIEPUMEHTAJIbHBIE 3aJaud 1o Temam 'Meramisl" u

- OLICHUBATh JJOCTOBEPHOCTb, JISTUTUMHOCTh UH(opMaimy, ee | "Hemeramibl") B COOTBETCTBUM C MpaBWJIaMU TEXHHUKHU
COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM; 0€30macCHOCTM  NpH  OOpalleHud C  BEIeCTBAMH U
- HCIIOJIb30BATh cpenacrsa MH(QOPMAIIMOHHBIX U | JJabopaTOpHBIM 00OPYJOBaHUEM; MPEICTABIATH PE3YJIbTAThI
KOMMYHHKAITUOHHBIX TEXHOJOTMH B pPEIIEeHWH KOTHUTHUBHBIX, | XUMUYECKOTO JKCIEpUMEHTa B (OpME 3alucCu ypaBHEHUH
KOMMYHUKATUBHBIX UM OPraHU3allMOHHBIX  33/a4  C | COOTBETCTBYIOIIUX peakuuid M (opMynHpoBaTh BBHIBOABI Ha

COOJIIOICHUEM OCHOBE ITHX PE3YJIbTaTOB;
TpeOOBaHUI HSPrOHOMUKHM, TEXHUKM Oe3omacHocTH, ruruessl, | - [IP6 09. chopMupoBaHHOCTH yMEHHUS aHAIM3HPOBATH
pecypcocOepexeHusi, MPaBOBBIX U ATHUECKUX HOPM, HOPM | XUMHUYECKYI0 HMHGPOpMAIUIO, TOIy4aeMylo W3  Pa3HbBIX
MH(POPMAIIMOHHOH 0€301MacHOCTH; HUCTOYHUKOB  (CpelCcTB  MaccoBOM  umHGpOpManuu, CeTh
- BJaJeTh HaBbIKAMU pAacCIlO3HABaHWSI M 3alUThl MH(oOpMaiyy, | IHTepHET u apyrue).
MH(OPMALIMOHHOM 0€30M1aCHOCTH IMYHOCTH

OK 04. - TOTOBHOCTh K  caMopa3BuTHiO, camoctostenbHoct W | [IP6  08. cdopmupoBaHHOCTP yMEHHH IJIAaHUPOBATH U

D¢ dexTuBHO CaMOOIIPEIENICHHUIO; BBIMOJIHATE ~ XUMHMUYECKUH  HKCIHEPUMEHT  (IIpeBpalleHus

B3aMMOJIENCTBOBATH U

- OBJIAJICHHE HAaBbIKAaMH Y4eOHO- MCCIIEIOBATEIIbCKOM, IPOSKTHOM 1

OpTraHUYCCKUX BCHICCTB ITPHU HAI'PCBAHWH, ITOJTYYCHHUC 3THJICHA




pabortarth B

COIMAITEHOM JICATEIIbHOCTH;

U H3YUYCHHUEC €TI0 CBOI\/'ICTB, Kau€CTBCHHBIC pPCaKIIMU Ha

KOJIJICKTUBE U Ogaanenne YHUBEPCAJIbLHBIMHA KOMMYHUKATHBHBIMH | aJIbJIETU/IbI, KpaxMajl, YKCYCHYIO KHCIOTY; JEHaTypauus
KOMaH/IE. NeicCTBUSIMU: OEeKOB MpH HarpeBaHUU, IIBETHBbIE pEaKIUHU OEJIKOB;
0) COBMeCTHAs 1eSITEJIbHOCTh: MPOBOJIUTHh PEAKIIMM HOHHOTO OOMEHa, OMNPENENsITh Cpeay
- [OHHUMATh u UCIOJIb30BaTh MIPEUMYIIIECTBA | BOJHBIX PAacTBOPOB, KaueCTBEHHBIE peEakluu Ha cyibdart-,
KOMAaH/IHOW Y WHIUBUAYAILHON PabOThL; KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATHOH aMMOHUS; PEIIaTh
- [PUHAMATh e COBMECTHOM JESITEIbHOCTH, | SKCIIEPUMEHTANIbHBIE 3a7aud 1o TemaM "Metawibl" U
OpPraHM30BbIBATh M  KOOPAMHUPOBaTH  JedctBusi 1o  ee | "Hemeramnsl") B COOTBETCTBMM C TMpaBWJIaMU TEXHUKU
JOCTHKEHHUIO: COCTABIIATh IJIaH JACMCTBUIA, paclpeAeiiars poiu | 0e30MacHOCTH  Mpu  OOpallleHHH C  BeUleCTBaMH U
C YYeTOM MHEHHMH YYaCTHHKOB OOCYXIAaTh Pe3yJIbTaThl | 1a00paTOPHEIM OO0OpYIOBAaHUEM; MPEICTABIATH PE3yIbTAThI
COBMECTHOM palbOThI; XUMHYECKOTO JKCIIEpHUMEHTa B (opMe 3amucu ypaBHEHUI
- KOOPJIMHUPOBATh M BBITIONHATH PAOdOTy B YCIOBHUSX PEATHHOTO, | COOTBETCTBYIOIIUX peakuuid ¥ (OopMyIHpoBaTh BBIBOABI HA
BUPTYaJIHbHOTO U KOMOMHHPOBAHHOTO B3aUMOCHCTBUS, OCHOBE 3THUX PE3Yy/IbTaTOB
- OCYIIECTBIISITh TIO3UTUBHOE CTPATETMYECKOE TIIOBEJCHUE B
Pa3IMYHBIX CUTYAIMSX, MPOSBISATH TBOPYECTBO M BOOOpa)KEHHE,
OBITh HHUITMATHBHBIM
OgiaieHne yHUBEPCAJIbHBIMH PEryJIITHBHBIMH JICHCTBUSIMM
r) NpUHATHE CeOsl M IPYTruX JIoei:
- IPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JIO/ICH TIPY aHAIN3e
PE3YIBTATOB JIESITETBHOCTH,
- TIpU3HABATh CBOE MPABO U TIPABO JIPYTHUX JIFOAEH Ha OIITMOKH;
- pa3BuUBaTh CIOCOOHOCTh TOHWMATh MUpP C TO3UIMU JPYTroro
YEJIOBEKA;
OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS I1P6 01. chopmMupoBaHHOCTH MPEACTABICHUN: O XUMHUECKOMN
ConeiicTBOBaTH - chOpPMHUPOBAHHOCTh HIKOJOTMYECKON KYyJIbTYphI, MOHUMAHHE | COCTABIIAIONMIEH €CTECTBEHHOHAYYHOM KapTHHBI MHUPA, POJIHU
COXpaHEHUIO BJIMSIHHS COLMATBHO-9KOHOMHUYECKHX TPOIIECCOB HA COCTOSHHE | XMMHUM B IO3HAHWU SIBIEHUH TpUpOAbI, B (OPMHPOBAHUU
OKpY’KaroIlel Cpeasl, | IPUPOJHOW W COLMATBLHOW CpEIbl, OCO3HAHWE TJO0AIBHOTO | MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOU
pecypcocOepeKeHnIo, | XapaKkTepa KOJIOTUIECKHUX MPOOIIeM; TPaMOTHOCTH, HEOOXOIMMOW [UIsl pElIeHUs TPAKTHUECKUX

MIPUMEHSITh 3HaHUs 00
U3MECHEHUH KJIMMara,
TPUHIIMITBI
OepexKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIEUCTBOBATH B

- IUIAHUPOBAHUE M OCYILIECTBICHUE IEWCTBUI B OKpYXKaroLIeh
CpeAe Ha OCHOBE 3HAHUA [EJIed yCTOWYMBOIO PA3BUTHSA
YeJI0BEYECTBA; AKTUBHOE HENPUATHE JEHCTBUM, NPUHOCILUX
BpE OKPYXAIOLIEH cpere;

- YMEHHE NPOTHO3UPOBATH HEONIATONpPUSTHBIE SKOJOTHUECKUE
MIOCJIEACTBHSA IPEAPUHUMAEMBIX
JEUCTBUMN, IPEAOTBPAILATD UX;

3a/1a4 U 5KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHUS K CBOEMY
3J10pPOBBIO U IPUPOJIHON Cpeie;

IIP6 10. cdopMHUpOBaHHOCTH YMEHUU COOJIOIATH MpaBUiIa
HKOJIOTUYECKH I1eJIecO00pa3sHOro TMOBEJAEHHS B OBITY U
TPYZOBOH JEATEIIBHOCTH B LENAX COXPAHEHUS CBOETO
30pPOBbSl U OKPYXKAlOLIEH IPUPOJHON CpEAbl; YYUTHIBATH
OIaCHOCTb BO3JCHCTBUSI ~ HA  JKUBBIC OpraHu3Mbl




LI]f)e?)BBI‘I'élI\/’IHI)IX - paclinpCHUC OIlbITa ACATCIIBHOCTHN SKOJIOTHYECKOU OMMPCACIICHHBIX BCHICCTB, IIOHMMAasA CMBICI IIOKa3aTCsId
CUTyallugX. HaIIpaBJICHHOCTU; Hpeﬂeanoﬁ HOHYCTHMOﬁ KOHOCHTpAalun

- OBJIaACHUC HaBbIKaAMU y‘Ie6HO'I/ICCHeI[0BaTeHBCKOI71, HpOeKTHOfI

n COHHaHBHOﬁ ACATCIIbHOCTHU

B yactn TPYAOBOI'0 BOCIIUTAHUSA ‘C(l)OpMI/IpOBaTB MMpeACTaBJICHUA: O XUMHYSCKON COCTaBJ’ISIIOLL[efI

- TOTOBHOCTH K TpyAdy, OCO3HaHHMC ILEHHOCTU MaCTEpPCTBA, eCTeCTBeHHOHayIIHOI;’I KapThUHbl MHpA, pPOJIU XHMHH B
MK 2.1. TPYI[OHIOGHC; . . MO3HAHHUU SBJICHUH npupoanl, B q)OpMI/IpOBaHI/II/I MBIIIJICHUSA N

- TOTOBHOCTb K AaKTHUBHOU ACATCIBHOCTH TCEXHOJIOI'MYECKOU U KyJIbTYpbl JHWYHOCTH, €€ q)YHKHI/IOHaJII)HOﬁ I'PaMOTHOCTH,
OGecneqHBaTb . COHI/I&HLHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTH WHHUOWUPOBAThH, HeO6XOI[PIMOI>i IS penieHus MPAKTHYECKUX 3a/1a4u
BBIIIOJIHCHUC YCJIOBUM | myiaHUpOBAaTh U CAMOCTOSITENIEHO BBIIOJIHATH TAKYIO ACSTEIBHOCTS; _ | sKomormueck: 060CHOBAHHOrO OTHOLICHHS K CBOEMY 3/I0POBBIO
I10 OpraHru3annuu - HHTCPEC K Pa3sIIMYHbIM C(bepaM HpO(l)GCCI/IOHaJ]bHOI/I

JBYKEHUS
TpaHcrnopTa

JIeITEIIBHOCTH,

Y IIPUPOJIHOM CPEJIE;

- YMeTh COOJIOAATh MpaBUiIa SKOJIOTUYECKH 11€JIeCO00pa3HOro
MOBEICHU B OBITY W TPYIOBOM JEATEILHOCTH B IIEJISX
COXPaHEHHsI CBOErO 3/I0pOBbsi U OKPYXKAIOIIEH IMPUPOAHOU
CpeIbl; yYUTHIBaTh ONACHOCTh BO3JCKHCTBUS HA  YKUBBIC
OpraHu3Mbl ONPE/ICIICHHBIX BEIIECTB, TIOHUMAsi CMBICTT ITOKa3aTe st
MPEJIEIIbHON TOMYCTUMOM KOHLIEHTPAIUU




B pesynabrare OCBOGHHS TPOTrpaMMbl Y4eOHOTO TpeAMeTa pealu3yercss MporpaMmma
BOCIIUTaHMsI, HallpaBJIeHHasl Ha (OPMHUPOBAHUE CIEAYIOIIUX JUYHOCTHBIX pe3yibraros (JIP):

JIP 2 IlposBistoniuii  akTUBHYIO  TIPaXIAHCKYIO  IO3ULHUIO,  JIEMOHCTPUPYIOLIMM
IIPUBEP)KEHHOCTh NMPUHLUIIAM YECTHOCTH, HOPSI0OYHOCTH, OTKPBITOCTH, SKOHOMUYECKH AKTUBHBIA U
YYacCTBYIOIIMM B CTYAECHUECKOM U TEPPUTOPHAIBHOM CAMOYIIPABICHHM, B TOM 4YMCJIE Ha YCJIOBHSX
I0OpOBOJIBUECTBA, IMPOJYKTHBHO B3aMMOJEHCTBYIOUIMH M  y4acCTBYIOUIMH B JI€ATEIBLHOCTH
OOIIECTBEHHBIX OPraHU3aINi.

JIP 4 IlposiBasonuii U JIEMOHCTPUPYIOIIMN yBaXX€HHE K JIIOASM TpyAad, OCO3HAIOLIUN
LEHHOCTh COOCTBEHHOro Tpyna. CTpemsluiics K (OPMHPOBAHUIO B CETEBOM cpele JTUYHOCTHO M
po(heCCHOHATILHOIO KOHCTPYKTUBHOIO «1LIU(POBOTO CIIeaa.

JIP 16 IIpuobperenne o0y4arOmMMUCS COLMAIBHO 3HAYMMBIX 3HAHUHM O MpaBHJaxX BEACHUS
HKOJIOTUYECKOr0 00pa3a JKU3HU O HOPMAX U TPAIULUAX TPYAOBOH JESITEIbHOCTH YEJI0BEKa O HOpMax U
TpaJuLIMAX MOBEJEHUS YeI0BEeKa B MHOIOHAIIMOHAJIbHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 TIlosnyuenue oOy4aroIMMHUCS BO3MOXHOCTH CAMOPACKPBITHS M caMoOpeanu3anus
JIMYHOCTH.

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



2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA
2.1 O0beM y4eOHOro npeaMera M BUJIbl y4eOHOH padoThl

Bup y4eOHoii padoTsI O0béM B yacax

O0Bém 00pa3oBaTeJIbHOM MPOrpaMMbI Y4eOHOT0 peaAMeTa 72
B TOM YHCIIE:

OcHOBHOe co/iep:KaHue 61
B TOM YHCIIE:

JEKLHH, YPOKH 25
MIPaKTUYECKHUE 3aHATHS 26
71a00paTOPHBIE 3aHATHS 10

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue

B T.4..

TEOPETUIECKOe O0ydeHUe 10
MPAKTUYCCKUC 3aHATUA 26
CamocrosiTesibHas padoTa 11

IMpomexxyTounas arrectamus (B popMe KOMIUICKCHOTO 3a4€Ta C OL[CHKO#) 2 cemectp




2.2 TemaTnuyeckuii IV1aH U cofepxanue ydeoHoro npeagmera OYIL12XNMMUSA

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xaHue y4e0OHOro MaTepuasa, NIpakTU4YecKue v JJadopaTopHbie 3aHATHS,
CaMOCTOSITe/IbHAasI padoTa 00y4yaloumxcs

O0BeM
yacoB

DopmupyemMble
KOMIIeTEeHIIUH
(OK),IIK u
JIMYHOCTHBIE
pe3yabTaThl
(JIP)

Pa3nen 1.TeopeTnyeckue 0CHOBBI

XUMHH

8/1

Tema 1.1 CtpoeHue aToOMOB.
[lepuoanueckuii 3aKoH U TabIUIA
J.N. Menneneena

Coaep:xanue yueOHOro MaTepuaJia

O3znakomiieHHe o0yJaromuxcs ¢ GopMaMu TEKYIIeH ¥ MPOMEKYTOUHOW aTTECTAINH,
OCHOBHOI M JIOTIOJIHUTENBHON JINTEPATYPOil MO KypCy MUCIUILUIMHBI U TPOBEACHHE
MHCTPYKTaXka [0 TEXHUKE OE30I1aCHOCTH.

OcHOBHbBIC TIOHSTHUS U 3aKOHBI HEOpPraHW4yeckor u obmelt xumuu. [leprognmueckas
cucreMa xumudeckux anemeHtoB /.M. Menaeneea. Ctpoenne aroma. CoBpeMeHHas
MozeNb cTpoeHust aroMa. CHMBOJMYECKMM S3bIK  XMMHHM. XHUMWYECKUM DIIEMEHT.
OnekTpoHHas KoH(puUrypanusa atoMa. Kiaccudukaius XuMUYECKUX 3JIEMEHTOB (S-, P-,
d-aieMentsl). BaneHTHble ANEKTPOHBL.  BaleHTHOCTh.  DJeKTpOHHAs — TpHUpoja
XUMHYECKOW CBS3U. DIEKTPOOTPUIIATEIHHOCT. BHUIbI XUMHUYECKOM CBSI3H (KOBaJICHTHAS,
MOHHAs1, METAJUTNYECKasi, BOJIOPOJIHAS ) M CIOCOOBI €€ 00pa30BaHMUsL.

Ileprommueckast cucrema xumudeckux aemenTos .M. MenneneeBa. dusnyeckuil cMbICT
Ilepnogmueckoro 3akona JI.M. MeHneneeBa. 3aKOHOMEPHOCTM W3MEHEHHUS CBOWCTB
XUMUYECKHX 3IEMEHTOB, 00pa3yeMbIX MU IPOCTBIX U CIIOKHBIX BEILIECTB B COOTBETCTBUH C
TMOJIOKEHNEM XUMHUECKOro 3eMeHTa B [lepuomuueckoit cructeme. MUpOBO33peHUECKOE U
HayuyHoe 3HadyeHue llepuommueckoro 3axona JI.M. MenneneeBa. Ilpornoser JI.H.
MemnneneeBa. OTKpPbITHE HOBBIX XUMUYECKHX JIEMEHTOB

OK 01 OK 02
JIP 16,23,30

CamocrosiTe/ibHasi padoTa odyuyarommuxcst Nel
O3HakoMJIEHHUE ¢ YUeOHBIMU U3JTAHUSMU U JIOTIOTHUTEILHOU JTUTEPATYPOH,
yYKa3aHHOW IpenojaBaresieM

IIpakTH4yeckoe
OcHOBHEBIE

sanaaTue  Nel
KOJINUECTBEHHBIE

3aKOHBI M pacyeTsl 110 YPAaBHEHUSIM

IIpakTnyeckoe 3ansitme Nel PemeHue NmpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3ama4 no teme: «OCHOBHBIE KOJIMYECTBCHHBIEC 3aKOHBI M PacyeThl IO YPABHCHHIM
XUMHUYECKUX PEAKLIUIN»

OK 01 OK 02
K 2.1.
JIP




XUMHNYCCKHUX peaKuHﬁ

IpoduabHbie 1 NPOoecCHOHATBHO 3HAYUMbIE 3JIeMEHThbI

cojiep kaHusi: XMMUYECKHUE SIBIICHUS B OCHOBE TEXHOJIOIMUECKUX OIepaluii Ha
HPEINPUATHSX JKEIE3HOAOPOXKHOTO TPAaHCIOPTa (HaIIaBKa MPH PEMOHTHBIX padoTax,
HAaHECEHUE JTAKOKPACOYHBIX MOKPBITUM).

2,4,16,23,30

IIpakTnyeckoe 3ansitue Ne2
CocraBiieHune 3JIEeKTPOHHO-
rpaduueckux Gopmys 3JIEMEHTOB

IpaxkTnyeckoe 3ansitue Ne2 PenieHue npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX
3agad o Teme: CocTaBieHue IEKTPOHHO-Tpapudeckux GopMyIl HIEMEHTOB.
IIpodunbHbie 1 NPpoPecCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI COJAEePKAHUS.
OCHOBHBIC XHUMHYECKHE 3aKOHBI, TCOPUHU M YUCHHUS CIIOCOOCTBYIOT 0OJIee MMOTHOMY U
OCO3HAHHOMY MOHMMAaHUIO XUMUYECKHUX MPOIECCOB Uit (POPMHUPOBAHUS HAYIHOTO
MHPOBO33PCHUA,; KaK OCHOBBI I KOJIMYCCTBCHHBIX PACUCTOB U PCIICHHA MHOT'UC
pacyeTHbIE 3a/1a4d MPAKTUYECKOI0 U TEXHOJIOTMYECKOTO 3HAYEHUSI.

OK 01 OK 02
JIP
2,4,16,23,30

IIpakTHyeckoe 3ansaTHE N3
XapaKkTepucTUKa XMMUYECKUX
3JIEMEHTOB 110 TIOJIOKEHUIO B
Ilepuonuueckon cucreme
XUMHUYECKHX 3yieMeHToB J[. 1.
Menneneena

IIpakTnyeckoe 3ansatue Ne3 PeuieHue npakTUKO-OPUEHTHPOBAHHBIX 3aJlaHUM 110
TeMe: XapaKTepUCTHKa XMMHUYECKHUX 3JIEMEHTOB M0 MOojoXkeHuto B Ilepuoanueckoin
cucremMe XuMuueckux aemeHToB [[.M. MenneneeBay.

IIpodguiabHbie U NPOPEeCcCHOHATBHO 3HAYUMBbIE JIEMEHThI COACPKAHMS.
OcHOBHbBIE XUMUYECKUE 3aKOHBI, TEOPUHU U YUEHHUS CIIOCOOCTBYIOT 00JIee MOJTHOMY U
0CO3HAaHHOMY ITOHUMaHHIO XMMUYECKHX MPOLIECCOB AJIsi (JOPMHUPOBAHUS HAYUHOTO
MHUPOBO33PEHNUS; 3HAHUE OCHOBHBIX XapaKTEPUCTUK U IOBEACHUS MaTepuasa B
Pa3HBIX YCIOBMSIX, AJIs ONPEAEIECHUS ONITUMANIbHBIX YCIIOBUM DKCIUTyaTallud CPENICTB
TEXHUYECKOTO OCHAIIICHMUS.

OK 01 OK 02
K 2.1.
JIP
2,4,16,23,30

Pa3nen 2. XuMun4yeckue peakuuu

8/2

Tema 2.1.Knaccudukanus 1 TUIIBI
XUMHUYECKHX PEaKIuii.

Conep:xxanue yueOHOro MaTepuaJia

KrnaccupukanusuTHIBIXUMUYECKUX PEaKITUIICydacCTHEMHEOPTaHMYEeCKIX BEIIECTB.
CocraBrieHre ypaBHCHHUI PEeakiuii COCTUHEHUS, Pa3JIOKEHUs, 3aMEIIeHNsI, 0OMEHa, B
T.4. peaKIii TOPEHUs, OKUCICHUSI-BOCCTAHOBIJICHHUSI.

VYpaBHEHUSI OKHUCICHHUSA-BOCCTAHOBICHUSA. (CTEneHb OKHUCIEeHUSA. OKUCITUTENbh |
BOcCcTaHOBUTENb. COCTaBIE€HNUE U YPABHUBAHUE OKHUCIMTEIIbHO-BOCCTAHOBUTEIBHBIX
peakIMii METOJOM DJJIEKTPOHHOro Oamanca. OKHCIUTETbHO-BOCCTAHOBUTEIIHHBIC
peakuuy B TPUPOJIe, NPOU3BOACTBEHHBIX MPOLIECCAX U IKU3IHEACSITEIbHOCTU
OpPTaHW3MOB.

OK 01 OK 02
1K 2.1.
JIP 4,16,23,30

CamocrosiTeibHas padoTa o0yuarommxcs: Ne2
AHanu3 u npeobpazoBanue yueoHon napopmaruu. KoHcrieKTupoBaHue 10 TEME
«Bupl XUMHYECKOU CBS3HU.




IIpakTuyeckoe 3ansitue Ne4 | PerieHne dKCIEpUMEHTANIBHBIX 3a7ad 110 TeMe: «OKHCINTENbHO-BOCCTAHOBUTEIIBHBIC 2
OKHUCIUTEIHLHO- peaKIm OK 01. OK 02
BOCCTAHOBUTEIIbHBIEC PEAKIIUU IpoduiabHbie H NPOPEeCCHOHATBLHO 3HAYMMbIE 3JIeMEHThI COAepPKAHMS. 3HAUYCHHUE OK 0 4’ OK 07’
OKHCITHTEIbHO-BOCCTAHOBUTENbHbIX peakuuii B IpUpPOJE U Ha NPEIIPHUITHUIX IIK’ 21,
KEJEe3HOJAOPOKHON oTpacin. OKUCIUTEIBHO — BOCCTAHOBUTENIbHBIE MPOLECCHl KaK TIP 4.16.23.30
OCHOBa MPOLIECCOB KOPPO3UU METAIIOB, pabOThl XMMHUUYECKHUX HCTOYHUKOB TOKA U T
AKKyMYJIITOPOB U T.J.
Tema 2.2 DnexTponuTuyeckas Coaepxxanue yuyeOHOTro MaTepuasa
JIMCCOLIMALUS U HOHHBIA 0OMEH Teopust sneKkTpoIuTHUECKON aucconuanuu. PacTBopenne kak (pU3MKO-XUMUYECKUI
npouecc. MoHbI. DIEKTPOIUTHl, HE SJIEKTPOIUTHL. Peakuun HOHHOrO OOMEHa.
CocraBneHue peakiuii HMOHHOrO oOOMeHa WyTeM COCTaBIICHUS WX TMOJHBIX H
COKpAIlICHHBbIX HOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE peakUWU. 3aJaHus Ha
COCTaBJICHME MOHHBIX peakuui. ['maponus coneil. 3HaueHue TrUAPOIU3a B OK 01 OK 02
OMOJIOrMYECKHUX O0OMEHHBIX Iporeccax. [Ipumenenue TUIPOJIN3a B 2 HK 2.1,
IPOMBIIIJIEHHOCTH. JIP 4,16,23.30
IIpoduabubie u mnpodeccHOHAIBHO 3HAYMMbIe 3JJI€MEHTbl COJAEpPKaAHHA.
[IpakTHyeckoe HCHOJB30BaHUE peakUui HOHHOIO OOMEHa U TUApoJIM3a Ha
MPEIPUATHSIIX KEJIE3HOAOPOKHOTO TpaHCIIopTa. [Ipumenenue Ha
JKEJIE3HOJJOPOKHOM TPAHCIOPTE pEaKlUd HMOHHOIO OOMEHa /sl yMSITYeHHUs BOJIbI
(CHM)KEHUE KOHIEHTpallud HOHOB Ca® n Mg2+). I'maponus Ha OpeInpUITHAX
JKEJIE3HOJOPOKHOT O TPAHCIIOPTA.
CamocrosiTeibHas padora o0y4yarommxces: Ne3
Pemenne npakTHMKO-OPUEHTUPOBAHHBIX pAcUYETHbIX 3ajady 1no Teme: «OCHOBHBIE 1
KOJIMYECTBEHHBIE 3aKOHBI M PACUETHI 110 YPABHEHUSM XUMUYECKHUX PEAKIIHID).
Jladoparopnasi padora Nel JladopaTopnas padora Nel «Peakiiuu nonHoro ooMena. [ maponus cosnei» OK 01, OK 02,
Peakiuu noHHOrO OOMEHAa. HccnenoBanue cpeasl pacTBOPOB cosiel, OOpa30BaHHBIX CHIIBHBIMU U CIIAOBIMH 2 OK 04, OK 07
I'mpponns conen ANIEKTPOTOJIUTAMU, U HMX pEaKUui ¢ pacTBOpaMHu WIEJNOYM, U KapOoHAaTa HATpHs. K 2.1.
CocraBiieHHEe peaklnil THAPOIN3a COJIEH. JIP 4,16,23,30
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIECTB 9/2
IIpakTuyeckoe 3ansaTue  NeS | [IpakTuyeckoe 3ansitue NeS PemeHue NpakTUKO-OPHUEHTHPOBAHHBIX PACUYETHBIX OK 01. OK 02
Knaccudukanus u HOMeHKIaTypa | 3afad no teme: Knaccudukaius 1 HOMEHKJIaTypa HEOPraHUYeCKUX COeTMHEHUIN OK 0 4’ OK 07’
HEOPraHUYECKUX COCIMHEHUM. IIpopuniabHble M MNpPodecCHOHANBHO 3HAYMMBIE JJIEMEHThI COJEPKAHUA. 2 IIK,2 1
HcTouHMK TIeHbl B NEHHBIX OTHETYIIHUTENSX — B3aUMOJEUCTBUE KHUCIOTHOTO M P
JIP 4,16,23,30

HIEJIOYHOr0 pacTBopa. VMcnosib30BaHME KayCTHYECKOW  COZBI, KaJIbLIMHUPOBAHHOU
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COJIbI, CWJIMKaTa HATpus, MeTacwiukata Hatpus, ¢ocdarbl (TpuHaTtpuiidocdar u
tpunosmdocdar HaTpus) A

CamocrosiTesibHasi padora o0yuarommxcst Ned
Amnanus u npeobpazoBanue yueOHoi napopmanuu. Pemenne ynpaxxHeHui o Teme
«["eneTnyeckas cBA3b MEKAY KJIACCAMH HEOPTraHWYECKUX COCAUHEHUIY. .

IIpakTuyeckoe 3ansitue Ne6
CBoiicTBa METAJLIOB

IIpakTnyeckoe 3ansaTHe Ne6
Pemienue sxkcriepuMeHTaIbHbBIX 33a4 10 TeMe: «CBOWCTBA METAIIIIOBY,

IIpopuiabHbie 1 NIPOPecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COAEPKAHUS. OK 01, OK 02,
Jnst nuHUR CBSA3M M YCTPOMCTB CBS3HM, OOCITY>KMBAHUU U PEMOHTE TPAHCIIOPTHOTO OK 04, OK 07
PaaMOdJIEKTPOHHOTO 000pYI0OBaHUS HEOOXOAUMBI CTaJICATIOMUHEBBIC IPOBOJA. K 2.1.
MenHblil ¥ TaTyHHBIA TPOKAT MCHOJB3YETCs MIPU U3TOTOBJICHUU U PEMOHTE JeTaleu JIP 4,16,23,30
pa3aMyYHO ammaparypbl KEJIEe3HOJOPOKHOM cBA3U. [IpuMeHeHue CcIuaBoB Uit
M3TOTOBJICHHSI KOTJIOB JKEJI€3HOIOPOKHBIX IMCTEPH, BATOHOB, K/J] MOJOTHA U T/,
CamocrosiTeibHas padora odyuarommxcs NeS
[TonGop, ananu3s u npeodbpazoBanue yueOHOI HHPOPMALIHH.
Koncnextuposanue no teme «CrimaBbl MeTauioB. Kopposust MeTaioBy.
JlaboparopHnasi paGora  Ne2 | JITaboparopHas pabdora Ne2 CBoiicTBa HEMETAIIIOB
CBolicTBa HEMETAIIOB UccnenoBanne (u3MuecKUXx M XMMHMUYECKHX CBOMCTB HeMeTaioB. PemeHue
AKCIIEPUMEHTANIBHBIX 33J]a4 110 CBOMCTBAM XMMHYECKUM CBOMCTBAM HEMETAILIOB, IO
pacro3HaBaHUI0 W TIOJYYCHHUIO COeAMHEHUN HemeTawioB. Wnentuduxaius
HEOPraHMYECKUX BEIIECTB C HUCIOIb30BaHHWEM HX (PUIMKO-XUMUYECKUX CBOKCTB, OK 01, OK 02,
XapaKTepHBIX KauyeCTBEHHBbIX peakuuil. KauecTBeHHBIE peakuuu Ha cyiabgar-, OK 04, OK 07
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS K 2.1.
IIpopuiabHbie 1 NIPodecCHOHATBHO 3HAYMMBbIE JJIEMEHThI coaepkaHus. CeleH — JIP 4,16,23,30
OCHOBA JI U3TOTOBJICHUS BBIIPSAMUTENEH U poTosnemenToB. Mcnonb3oBanue
yriaepoja B KauecTBE MPOBOJIHUKA, YTIEPOJIHOE BOJOKHO ISl CO3JaHUS JIETKUX U
HKOHOMHYECKH 3(P(PEKTUBHBIX 2JIEMEHTOB KOHCTPYKIIUHU JKEIE3HOIOPOKHOTO
TPAHCIOPTA U3 KOMITO3UIITMOHHBIX MAaTEPHUAJIOB.
Tema 3.1 Unentuduxanus Copaepxxanue yueOHOro MaTepuasa
HEOPraHUYECKUX COCTMHEHUN. ['eHeTndeckast CBSI3b HEOPTraHUYECKUX coeNMHEeHMN. nerTudukamnms OK 01, OK 02,
O06o0011eHne U cUCTEeMaTU3ALUS HEOPraHMYECKUX BEIIECTB C CIOIb30BAHUEM HX (PU3UKO-XMMHUYECKHX CBOMCTB, OK 07
3HAHW. XapaKTEePHBIX KaueCTBEHHBIX peakiuii. KontponpHas padora Nel. 1K 2.1.
O00011IecHNE ¥ CHCTEMATH3aLKs 3HAHUI. JIP 4,16,23,30
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Hmoz I cemecmpa: MakcumanbHas yaeOHast Harpy3ka (Bcero)
O0si3aTenbHast ayIMTOpHAs yueOHasi Harpyska (Bcero)
NPaKTHYECKHUE 3aHATUS

naboparopHble 3aHATHS (PabOTHI)

caMoCTOsTeNIbHAsA paboTa

30

25

12

Pa3nes 4. CTpoeHue H CBOICTBA OPraHNYeCKMX COeIMHEeHMU I

28/4

Tema 4.1 Knaccudukarus u

CTPOCHUC OPIraHNYCCKHUX BCIICCTB.

[IpenenbHbIE yrieBogOpPOIbI

Coaeprxanue yueOHOro MaTepuasa

O3zHakomMiieHHE 00ydaromuxcs ¢ popMaMu TEKYIIEH U MPOMEKYTOUHON aTTecTalluH,
OCHOBHOW M JIONIOJHUTEIBHOW JUTEPATYpOU MO KypCy AMCUMUIUIMHBI U MPOBEICHUE
MHCTPYKTaXa M0 TEXHUKE OE30MaCHOCTH.

[Tonsatne 00 OpraHMYECKUX BEIIECTBAX, WX IPUMEHEHHE Ha JKEJIEe3HOH mopore.
[losiBeHre M pa3BUTHE OpPraHUYECKOM XUMHMU Kak Hayku. lIpeamer opranuueckoi
XUMUH. MecTo U 3Hau€HUE OpPraHMYeCKONd XUMHH B CHCTEME €CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOCHHUE KaK IMOPSIAOK COCAMHEHHUS aTOMOB MOJIEKYJE COIJIACHO HX
BAJICHTHOCTH. [IprMeHEHME OpraHMYecKMX BEIIECTB Ha JKEJIE3HOM Jopore.
[TonoxeHus TEOPUM XUMHMUYECKOTO CTPOEHHS OpraHmdeckux coeauHeHuit A.M.
bytnepoBa. YriepomHblii CKeJIeT OpPraHMYeCKOM MOJIEKYJIbl 3aBUCHUMOCTh CBOMCTB
BEIIECTB OT XMMMUYECKOro CTpoeHus Moiekyd. M3omepus u wmzomepsl. llonsatue o
¢dbyukimonaneHoi Tpynme. Pamgukan.  [IpuHIMOBL KIacCU(pHKALMK  OPraHMYECKUX
CoeqMHEHMH. MexayHapoiHasi HOMEHKIATypa W IPUHIMIBI  HOMEHKJIATYpPbI
OpPraHMYECKUX  CoelMHEHUM. DU3UKO-XMMUYECKHE  CBOWCTBA  OPraHMYECKHUX
COEIMHEHUIN OTIEJIbHBIX KJIACCOB (OCOOEHHOCTH KJIACCU(UKALMU U HOMEHKJIATYpHI
BHYTPH KJlacca; TOMOJIOTUYECKUH psii U oOmas (opmyina; uzoMepus; pusnueckue
CBOMCTBa,  XMMHYECKHE  CBOMCTBa;  crmocoObl  monydenus): [IpenenbHbie
yII€BOAOPOAB! (alKaHbl M LUKJIOankaHbl).  OCOOEHHOCTH KiIacCUpHUKALMUA U
HOMEHKJIATyphl, U30Mepusi, (PU3NUeCcKrue CBONCTBA, XUMUYECKHE CBOICTBA, CIIOCOOBI
nojiyueHus. ['opeHue MeraHa KaK OJUH M3 OCHOBHBIX HCTOYHUKOB TEIja B
MPOMBIIIIIEHHOCTH U ObITYy. CBOWCTBa MPHUPOJHBIX YIJIEBOAOPOJOB, HAXOXKJICHHE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB.

OK 01, OK 02,
OK 07
K 2.1.

JIP 4,16,23,30

CamocrosiTesibHas padora o0y4yarommxcs Ne6

[Ton6op, ananu3 u mpeodbpazoBanue yueoOHoM nHPopManuu. [ToaroroBka coodmeHmit
1o BeIOpaHHbIM TeMaM: JKu3Hb u fesrenbHocTh A. Kekyne. JKu3Hb 1 AeATeNbHOCTD
%8 bepuennyca. )Kuznp u gesarensHocts @. Bemnepa. )Kusnb u nearenbHocTs A.M.
bytneposa. XXu3nb u gesrenpHocts B.B. MapkoBHUKOBA.
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Tema 4.2. HenipenenbHble 1
apOMAaTUYECKHUE YTIIEBOIOPOIbI

Conep:kanue y4eOHOT0 MaTepHuaa

HenpenenbHble (aNKeHbI, alKUHBI U ajdkaaneHbl). OcoOOEHHOCTH KIIACCH(PHUKAIMUA U
HOMEHKJIATyphl, U30Mepusi, PU3NUECKUE CBONCTBA, XUMHUECKUE CBOMCTBA, CIIOCOOBI
nonyueHus. IlonmuMepusanusi 3STWIEHA KAk OCHOBHOE  HAlpPaBIEHHE  €ro
ucnonb3oBaHus. Apenbsl. CocraB, CTpoeHHE, MOJNydeHHe. ['opeHue aueTwieHa Kak

OK 01, OK 02,
HCTOMHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM Ul CBAPKH M PE3KM METAIIOB. OK 07
[TpakTHyeckoe MpUMeHEHNE aIKeHOB U aJIKa/INEHOB B JKEJIE3HOI0POKHOM XO03sICTBE. K 2.1
[podpunbubie u mnpodeccHOHATHHO 3HAYMMbIe 3JIEMEHTbI COJEPIKAHMS. P 4.16 23 30
[IpuMeHeHHs MONMMEPOB Ha MPEANPUATUAX KEIE3HOAOPONKHOTO TpaHCIOPTa IS T
AIIEKTPOU3OIANH, [IpOAyKTHI TMONMMEpHU3alMu OKCHUAA OTHICHA — SIOKCHI
(KOMIIOHEHT SMOKCHIHON CMOJIbI) NMPUMEHSAETCS MAJsl 3aJIUBKU TpaHCPOpPMaTOPOB,
KOHTYPHBIX KaTyIIeK M JpOocceNeil, KOTOpble 00eCHeunBalOT YCTOWYHBOCTH
anmnaparypsl K yAapam U 3JeKTPOU3OJISIIIHH.
CamocrosiTesibHas paGora odyuarommxcs Ne7
[TonGop, ananu3s u npeodbpazoBanue yueOHoil unpopmanuu. KoHcrnekTupoBaHue 1Mo
teme «lIpupoTHbIe NCTOYHHUKH YTIIEBOIOPOJIOB.
IIpakTnueckoe 3ansitue  Ne/ | [IpakTuyeckoe 3aHsATHE Ne7
O3nakomiieHHe ¢  KoJuieknued | O3HaKOMJIEHHUE C KOJUIEKIMEH o0pa3iioB HeTH U MpoayKTaMu e€ rnepepaboTKH.
obpasuoB HehTu U npoaykramu €€ | [IpoduabHbIe H MPOdecCHOHATBHO 3HAYHMBIE 3JIEMEHTHI COAePKAHUS
nepepaboTKU. HedTp — 3T0 0OCHOBHOE CBIPHE 15l MPOU3BO/ICTBA PA3IIUYHOTO BHJIA TOILIIUB
(xapOropaTopHOe, AU3EIbHOE, TOMOYHOE) M Maces Ha kKA. JKuaKue yrieBoAopO bl OK 01 OK 02
(O6eH3uHBI, KEPOCHHBI, COJISIPOBBIC MAciia, Ma3yT) - B KAYECTBE TOPIOYETO B OK 04, OK 07
JIBUTATENSIX BHYTPEHHETO CrOPAaHUsI MOJIBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO K 2.1.
TpaHcnopta. TBepabie yriaeBo1opoab! (MapapuHbl) — KOMIIOHEHTHI )KUJIKUX CMAa30K, JIP 4,16,23,30
UCIIONIB3YEMBIX /ISl CMAa3KH MPH PEMOHTE JeTallel pa3InyHON anmnapaTypsl
KETIe3HOJOPOKHOH CBsI3u. Hambounbiee mpruMeHeHne U3 CMa304YHbIX Maced,
UCTOJIb3yEMbIX Ha 5KEJIEe3HOJJOPOKHOM TPAHCIIOPTE, MOTYUHIIN )KUKUE Macia U
TUTACTHYECKUE CMA3KH.
IIpakTnyeckoe 3ansatue  Ne8 | IlpakTuyeckoe 3anstue Ne§ OK 01 OK 02
[Tonyyenue sTwiieHa W u3ydeHHE | PemeHue skcniepruMEHTANBHBIX 3a7a4 no teMe: «llomydeHne 3TuieHa U u3y4yeHue ero OK 04, OK 07
€ro CBOMCTB CBOMCTBY. K 2.1.
JIP 4,16,23,30
IIpakTnyeckoe 3ansatue N9 | [IpakTuyeckoe 3aHsATHE NeO OK 01 OK 02
N3ydyenne anerwieHa W ero | PemeHue sKCnepuMeHTaIbHBIX 3a7a4 1o Teme: «3ydeHune aneruiieHa u ero OK 04, OK 07
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CBOMCTB

CBOMCTB».

Conep:xanue yueOHOro MaTepuaJia

[IpumMeHneHrne moJMMEphl HA OCHOBE IMPOM3BOJHBIX AJIKMHOB B KAau€CTBE HM3OJISIIIUH
3alUTHBIX 000JIOYEK KaOCNbHBIX W3ICIUiA W TMPOBOJOB, BHYTPEHHEH OTICIIKH
MAaCCaXUPCKUX BAaroHOB M BaroHOB AJICKTPOIIOE3/I0B. [IpuMeHeHHE aleTuiieHa U ero
TOMOJIOTOB Ha MPEANPUSITHUIX KEIE3HOJOPOKHOTO TPAHCIIOPTA.

1K 2.1.
JIP 4,16,23,30

Tema 4.3 CiupThl ¥ PEHOJIBI.

Conep:kanue y4eOHOT0 MaTepHuaJa

OcobenHoCTH KiaccH(UKAMU ¥ HOMEHKIIATYPbI, H30Mepusi, GU3NIEeCKUe CBOWCTBA,
XMMUYECKHE CBOIicTBa, cmocoObl monyueHus. IlpakTuueckoe NpUMEHEHHE
STUJIEHIJIMKOJIS, ruuepuHa. [Ipumenenue popmanbaeruaa, aneTaibIerusa.
IMpodunbHbie 1 NPOoPecCHOHATBLHO 3HAYUMbIE JJIEMEHThI COACPKAHUS .
[IpyuMeHeHre ATWICHIVIMKOIS U IVIMIEpUHA B KayecTBE aHTU(PHU30B B paguaTopax
CUCTEM OXJIQXKIEHHUS JBHUraTelied BHYTPEHHErO CrOpaHus; TI'MIPaBIMYECKUX,
TOPMO3HBIX U 3aKAJIOYHBIX HJIKOCTEH B IMOJBUKHOM COCTaBE KEJIE3HOJOPOKHOTO
TpaHcnopra. [IpakTnyeckoe 3HaueHUE apOMaTUYECKUX CIIUPTOB U UX IPOU3BOAHBIX B
JKEJIIE3HOJOPOKHOM XO3SIMCTBE. Y CIOBUS NMEPEBO3KH CHUPTOB IO KEJIE3HOW J0pOre.
ITpakTHyeckoe 3HaUEHNE MHOTOATOMHBIX CIIUPTOB B JKEJIE3HOAOPOXKHOM XO3SHCTBE.
IlepeBo3ka apoMaTHUECKUX CIUPTOB M0 JKEJIE3HOM 10pore, MapKHUPOBKA FPY30B.

OK 01, OK 02
OK 04, OK 07
K 2.1.
JIP 4,16,23,30

Tema 4.4 Anpaeruasl.
KapOoHoBBIE KUCTOTHI U KX
MIPOU3BO/THBIE.

Coaep:xxanue yueOHOro MaTepuaJia

[TonsTue 00 anpaeruaax. AnpJeruaHas rpymnmna Kak pyHKIHOHAIbHAsA. XUMHUYECKHE
CBOWCTBA, NOJY4YEHHE aJbJETHJIOB, MPUMEHEHHe (opMalbJeruaa Ha OCHOBE €ro
cBoiictB. KapboHoBbie kucnoTsl. [loHsiTHE 0 KapOOHOBBIX KHcaoTax. KapOokcuiabHas
rpynmna

Kak  (QyHKOUOHanmbHas. ['OMoOJOrMYeckuil psaa  MpeneiabHbIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI: OOIIME CBOMCTBA C
MUHEPAJTBbHBIMU KUCJIOTAaMH U peakuus sTepudukanuu. [IpumeHeHne kapOOHOBBIX
KHUCIOT Ha OCHOBE CBOMCTB. D¢upbl M xkupbl. llomydyeHue croxHBIX 3(UPOB
peakuueit srepudukannu. Ciaoxusle 3¢uUpsl B IpUpoe, UX 3HaueHue. [Ipumenenue
CJIO’KHBIX 2()UPOB HAa OCHOBE CBOMCTB.

Kupsl kak crnoxxsblie 3¢upsl. Knaccudukanus xupoB. XMMHUYECKHE CBONCTBA )KUPOB:
TUAPOJIN3 U THAPUPOBAHUE KUAKUX KUPOB. IIprMeHenune xK1upoB Ha OCHOBE CBOMCTB.
Mp1na.

Osnakomiienue: Komnekius 3pupHbIX Mace.

IIpoduabHbie 1 NPOecCHOHATBHO 3HAYUMbIE JIEMEHTbI COAePKAHMS.

OK 01, OK 02
OK 04, OK 07
1K 2.1.
JIP 4,16,23,30
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AHmnrHOpOpMaIbIErUIHbIE CMOJBl — KOMIIOHEHT 3JIEKTPOU3OJIALMOHHBIX JAKOB,
HEOOXOJUMBIX B JJIEKTPOTEXHUYECKOW amnmnaparype. MypaBbUHBIN allbJETHU] Kak
KOMIIOHEHT 0aKeJIMTOBOIO JIaKa, SIBJISIOLIMMCS aHTUKOPPO3UOHHBIM HMOKPBITUEM JUIS
YCTPOMCTB U ACTAJICH Pa3IUYHOU aIIapaTypsl KeIe3HOAOPOKHON CBA3U. TEeKCTOINT
KaK OCHOBAa JUIsl M3TOTOBJICHUS JJIEKTPOM30JATOpOB. [IpumeHeHue arneroHa B
JKEJIE3HOAOPOKHOM XO3SMCTBE.

CamocrosiTesibHasi padora o0yyarommxcs Ne8

[Ton6op, ananu3 u npeodpazoBanue yucOHoi naGopmammu. [TonroroBka coodIeHni
110 BbIGPAHHBIM TeMaM: MypaBbUHAas KUCIOTa B MPUPOJIE, HAYKE U MIPOU3BOJICTBE.
Ucrtopus ykcyca. [Ipaktnueckoe 3Ha4YEHUE ATIbJIETUIOB U X MPOU3BOAHBIX B
JKEJIe3HOJOPOKHOM X03sicTBe. [lepeBo3ka anbaeruoB o KeIe3Hoi qopore,
MapKHUpoBKa rpy3oB. [IpakTudyeckoe 3HaueHuE KapOOHOBBIX KUCIIOT U UX
MIPOU3BOJIHBIX B JKEJIE3HOIOPOKHOM X03siicTBe. [IepeBo3ka kapOOHOBBIX KHCIIOT 10
JKEJIe3HOU JOpore, MapKUPOBKa rpy30B. [IpakTrueckoe 3HaYeHHE KUPOB U HX
MIPOU3BOJIHBIX B JKEJIE3HOIOPOKHOM XO3sIIICTBE

IIpakTuyeckoe 3ansaTue Nel0
CBolicTBa CIIMPTOB U AJBAETUAOB

IIpakTuyeckoe 3ansaTue Nel(
Pemenne skcriepuMEHTANBHBIX 3a7a4 110 TeMe: «CBOMCTBA CIUPTOB U AJIbJIETHIOB «
IIpoduabHbie u mnpodeccHOHAIBHO 3HAYMMbIe 3JJI€MEHTbl COJdepPKaHHA.

OpnHOaTOMHBIE CITUPTHI — KAK OCHOBA JIAKOKPACOYHBIX MAaTEPUATIOB, HAXOASIIUX CBOE OK 01, OK 02
MIPUMEHEHUE B KEJIE3HOJOPOKHOM XO3SHCTBE (Kpacka JUIsl MOKPBITUSL YCTPOMCTB U OK 04, OK 07
JeTajgeidl pasinyHON ammapaTypbl SKeJIe3HOAOPOXKHOM CBSI3M; IJIAaCTU(UKATOPHI, K 2.1.
MPUMEHSIEMBIE B CBETO-, TEPMO-, MOPO30-, BJIATOCTOMKUX JETAISIX Pa3TUIHON JIP 4,16,23,30
anmnaparypbl JKEJIE3HOJOPOKHOM  CBS3H. u T1.0.). Ilpaktuyeckoe 3HaueHue
apOMaTHUYECKHX CIHMPTOB M MX IPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SHCTBE.
ITprMeHeHNe alleTOHA B KEJIE3HOAOPOXKHOM XO3SIICTBE.

Jlaboparopnasi padora Ne3 JladopaTopnasi padora Ne3

N3ydenue cBoiicTB KapOOHOBBIX Pemenue sKcrnepMMeHTANbHBIX 3a1ad 1o Teme: «KapOOHOBBIE KHCIOTBI M HX OK 01, OK 02

KHUCJIOT M MX MPOU3BOJHBIX MIPOU3BOAHBICY OK 04, OK 07
IpoduniabHbie 1 NpPodecCHOHATBHO 3HAYMMBbIE 3JIEMEHThI COJePKAHUS. K 2.1.
[IpumeneHue maBeneBor KUCIOTHI 711 OYMCTKH METAJUIOB OT P’KaBUMHBI M HAKUIIU. U JIP 4,16,23,30
JeTajlel pa3JInyHON annapaTyphl XKeJNe3HOJOPOKHOM CBSI3U

Tema 4.5 Azorconepkaniue Coaepxanue y4yeOHOro MaTepuasa OK 01, OK 02,

COEIMHEHUS OcobeHHocTH KIaccu(uKauy 1 HOMEHKIATyphl, H30MepHs, (U3NUEeCKHUe CBOMCTBA, OK 07
XUMHUYECKHE CBOWCTBA, CIIOCOOBI TTOJTYICHHS. 1K 2.1,
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[MpoduiabHbie U NPOPEeCCHOHATBHO 3HAYUMbIE 3JIeMEHThI COAePKAHUS. AMUHBI
JO00ABISIOT B COCTAB KpacUTENIel 1 HHTHOMTOPOB KOPPO3UH, IPUMEHSIEMBIX HA
00BEKTax JKeJIe3HOIOPOKHOTO TpaHCHopTa. TpeTUYHbIe aMUHBI ABIISIOTCS
KaTaJiu3aTopaMu OTBCPKACHUA B TOJINYPCTAHOBBIX JIaKaX, UCIIOJIb3YCMbIX IJIA
OTJICJIKU PAIUO03JIEKTPOHHOM anmaparypsl, JeTajlei MOoIBUKHOTO COCTaBa.
AHUIMHO-()OPMAIIBETHAHBIE CMOJIBI, TPOIYKT MOJUKOHICHCAMU aHUIMHA U
dbopManbaeruia B MpUCYTCTBUU COJISTHOW KUCIIOTBI, UCIIOJIb3YIOT IS IPUTOTOBICHUS
AIIEKTPOU3O0JIALIMOHHBIX JJAKOB, HEOOXOAUMBIX B AIEKTPOTEXHUYECKOM armnaparype.
AMUHOIUIACTBI, COJIEPIKaIIe MENTUIHYIO TPYIIY, SBISIOUINECS TEPMOPEAKTUBHBIMU
noJIMMEpaMu, UAYT AJId U3TrOTOBJICHUA ACKOPATUBHBIX MAaTCPHUAJIOB U BHGKTpH‘{eCKOﬁ
anmaparypsl B JIOKOMOTHUBHBIX cocTaBax. Bo Bcex pecTtopaHax B moe3gax
HCIIOJIB3YIOT JIETKME HEOBIOITUECS TapPEJIKH, M3TOTOBJICHHBIC U3 PA3HOBUIHOCTH
AMHUHOILIACTOB (MENaayp).

JIP 4,16,23,30

CamocrosiTesibHas paGora odyuarommxcs Ne9
[ToxOop, ananu3 u mpeodpa3oBanue yueOHoi nHpopmanuu. KoHcriekTupoBaHue 1o
teme «buonoruyeckas poyib 1 OMOCHHTE3 OEIKOBY

JlabopaTtopnas  paGora  Ned
XUMHYECKHE CBOWCTBA aHWINHA.
CBolicTBa OEIKOB.

JlabopaTopnasi paGora Ne4

«XuMHYecKue cBoicTBa aHmiIMHa. CBoWCTBA OEIIKOBY.

IIpo¢uiabHbie 1 NPOPeCcCHOHATBLHO 3HAYMMBIE JIEMEHTbI COAePKAHUs. S3HAUCHUE
AMUHOKAIPOHOBOM M aMHHOSHAHTOBOM KHCIIOT IJi1 OOBEKTOB KEJIE3HOAOPOKHOTO
TpaHcnopTra. XHMMHYECKHE BOJOKHA M HX IPUMEHEHUE Ha JKEJIE3HOJOPOKHOM
TPaHCIIOPTE.

OK 01, OK 02
OK 04, OK 07
K 2.1.
JIP 4,16,23,30

Tema 4.6 Opranuueckue BelecTBa
B )KU3HEAESITEIbHOCTH YEJIOBEKA.

Conep:xxanue yueOHOro MaTepuaJia

buooprannueckue coenunenus. [IpumeneHue u Ouosiornyeckass pojb YIJIEBOJOB.
OxucrneHue yrieBoJoB — MCTOYHUK DSHEPruM JKMUBBIX oOpraHu3zmoB. OOmactu
NpUMEHEHHUs aMuHOKHCcHOoT. IlpeBpamienuss OelKOB MUIIM B OpraHHU3Me.
buonornueckue ¢ynkuun OenkoB. buonornyeckue QyHkiuu xkupoB.  Pomnb
OpraHWYeCKOW XUMHUHU B PEIIEHUHU MpoOJieM muiieBor Oe3omacHocTy. HykienHoBbie
KHCJIOTBI: COCTaB U cTpoeHue. CTpoeHne HyKJ1eoTH10B. COCTaB HYKJIEMHOBBIX KHCIIOT
(AHK, PHK). Ponb HyKJIEHHOBBIX KHUCJIOT B )KM3HEIEATEIHLHOCTH OPTaHU3MOB.

Ponme xuMuum B OOECIEYEHHH HKOJOTHYECKOH, HSHEpreTM4eckoil M MHUIIEBOM
6e3onacHocTH. Ponb opraHmdeckoil XMMUW B PEIICHWU MPOOJIEM 3HEPreTHUYECKOM
0€30MacHOCTH, B PAa3BUTHUM MEAWIMHBI, CO3JIaHUM HOBBIX MAaTEPHUATIOB, HOBBIX
WMCTOYHUKOB OHepruu (aJbTepHATHBHBIE MCTOYHHUKHM HHepruu). OnacHOCTb

OK 01, OK 02
OK 04, OK 07
1K 2.1.
JIP 4,16,23,30
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BO3/ICIICTBUS Ha JKHUBbIE OPraHU3Mbl OPraHMYECKHX BEUIECTB OTAENIbHBIX KIJIACCOB
(YyrimeBomoposl, CUPTHI, PEHOMBI, XJIOPOPraHUIECKUE MPOU3BOIHBIC, ATbIACTUIBl U
JIp.), CMBICJI TOKAa3aTesl MPeAeNbHO TOMYCTUMON KOHIIEHTPAIUH.

JlabopaTopnasi padora Ne5 Jladoparopnasi padora NeS «CBoiicTBa yrieBo10B» 2

CaoiicTBa yrieBoJI0B IIpoduiabHbie u NpodeccHoHATbLHO 3HAYMMBIE 3JIEMEHTHBI coJiepKaHusA. IHUPbI
MacISTHOU KUCIIOTHI, 00pa30BaHHbIC MACITHOKUCIBIM OpPOKEHUEM TITIOKO3HI, OK 01. OK 02
UCIIOJIBb3YIOTCS KaK IMIaCTU(UKATOPHI JTAKOB JJIsl YCTPOMCTB U ieTaneil pa3auuHon OK 0 4’ OK 07
anmnaparypsl )KeJlIe3HOJOPOKHOM CBSI3U. YTIIEBObI U UX MPOU3BOIHBIE UCIIONB3YIOT B IIK’Z 1
Ka4yecTBe MUTATEeIbHOTO MIPOAYKTa B IPUBOK3AJIbHBIX Kade, pecTopaHax U T.[.; IpH P 4.16 23 30
MPOU3BOJICTBE OyMaru, KJeeB; HaKpaxMaauBaHUs Oelbs Ha MPaveuyHbIX KOMOMHATAX T
MIIC; 17t U3roTOBIEHUS BKJIAbIIIEH NOJIIUITHUKOB BTYJIOK, IIECTEPEH
IIOJIBU’KHOT'O COCTaBa JKEJI€3HOI0P0KHOI0 TPAHCIOPTA.

IIpakTuyeckoe 3anatue Nell | IIpakTuyeckoe 3ansitue Nell 2

Pemenune AKCIIEPUMEHTAJIbHBIX | Pelienne sKcrepuMEHTaNbHBIX 3a7ad 1o TeMme: «PelieHue 3KCnepUMEHTalIbHBIX OK 01. OK 02

3a1a4y 1o pacrno3HaBaHMIO | 3a]a4 10 paClO3HABaHUIO OPTaHUYECKUX BEILECTBY. OK 0 4’ OK 07

OpPraHUYECKUX BEILECTB. IIpoduabHbie 1 NPOPeCcCHOHAIBLHO 3HAYMMBIE JJIEMEHThI COACPKAHUA. Y MEHUE IIK,2.1.
pacro3HaBaTh U 3HaTh (PU3HKO-XMMHUUECKHE CBOMCTBA IEPEBO3UMBIX BEIIECTB JIP 4.16.23.30
(KMCIIOT, TOIUIUB, pEareHTOB U JIp.), B T.4. U OMACHBIX IPY30B, AEUCTBUS C T
XUMHUYECKMMHU BEIIECTBAMH B aBAPUNHBIX CUTYaIUSX.

Pa3nes 5. Kunernueckne 1 TepMOXHMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHX pPeaKIui 2/1

IIpakTuyeckoe 3anaTue Nel2 | IIpakrudeckoe 3ansitue Nel2 2

CKOpoCTh XUMHYECKMX peakuuil. | PeleHne NpakTUKO-OPUEHTHUPOBAHHBIX PpAcCYETHBIX 3ajad o TeMe: «CKOpoCTb OK 01, OK 02

XHMHYECKOE paBHOBECHE XUMHUYECKHUX PEaKIMi. XMMUYECKOE PABHOBECHE) OK 04, OK 07
IIpodpuabHbie u npodgecCHOHATBHO 3HAYMMBbIC JJIEMEHTBbI COACP/KAHMSA. 1K 2.1.
Bydepuble pacTBOpbl B TEXHOJOTHYECKHMX Hpoleccax (IpU 3IEKTPOXUMHUYECKOM JIP 4,16,23,30
HAHECEHMHM 3allUTHBIX OKPBITHH, B IPOU3BOJCTBE KPACUTENIEH)
CamocrositesibHas padora o0yuyarommuxcs Nel0 1
[Ton6op, ananu3 u npeodpazoBanue yueoHoi nHGopmaruu. [TonrotToBka cooduiennit
110 BHIOPAHHBIM TEMaM.

Pasznen 6.PacTtBopbl 2

IIpakTnyeckoe 3ansitie Ne 13 | I[IpakTudeckoe 3ansaTHe Ne 13 2 OK 01, OK 02

Pemenue 3aga4 Ha npurotoBiicHue | Pemenne mpakTUKO-OPUEHTUPOBAHHBIX PAcUYETHBIX 3a7ad Mo TeMe: PemeHue 3amad OK 04, OK 07

pacTBOPOB. Ha [PUTOTOBJIEHUE PACTBOPOB. K 2.1.
IIpoduabHbie 1 NPOecCHOHATBHO 3HAYUMbIE JIEMEHTbI COAePKAHMS. JIP 4,16,23,30
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[TpuroroBneHre paboyero pacTBopa Mpu Je3uHGEKINs ITOBEPXHOCTEH B BaroHax M
MOMEIIEHUSX /1 TpaHcnopTa (3 %-HOT0 pacTBOpa XJIOPAMUHA, COISTHON KUCTOTHI
VI KayCTUYECKOM COJMbI) MPUTOTOBJICHUE HEUTPATHM3YIOIIETO PACTBOpA MPU
XUMHYECKHUX 0JKOTaX.

Pa3nen 7. Xumusi B ObITY U IPOU3BO/ACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA 4/1
Tema 7.1 Xumus B ObITYy U Ha Copaeprxanue yqyeOHOIro MaTepuasa
IPOU3BOJICTBE. Hogeiinme gocTHkeHUs] XUMUYECKOM HayKu M XMMUUYECKOM TexHosioruu. Pois xumuu B OK 01. OK 02
o0ecreyeHNH SKOJIOTUYECKOM, SHEPreTUUeCKO M THIIEBOM O€30MacHOCTH, Pa3BUTHU OK 0 4’ OK 07
MenuuuHbl. [IpaBuia moucka W aHaaM3a XUMHYECKOM MH(OpMalMu U3 Pa3IMuHbIX 2 IIK’2 1
UCTOYHUKOB (HaydHas © ydeOHO-HaydHas JIMTEparypa, CpEACTBA MacCOBOM P 4.16 23 30
uHpopmanuu, cetb UHTEpHET). T
ITpoBenenne MUHU-KOH(DepeHIMH «XUMUS B MOEH KU3HI.
CamocrositeibHas padora o0y4yarommxcest Nell
[Ton6op, ananu3 u peodpazoBanue yucOHoi napopmanmu. KoHcniekTupoBanue mo
TeMe «3HaueHUe U NPUMEHEHUH OJIUMEPOB B OBITY»
Tema 7.2 KoMmiekcHBIN 3a4ET C O060061IeHne U cucTeMaTU3anus 3HaHui. KOMIUIEKCHBIH 3a4éT C OLIEHKOM. OK 01, OK 02
OLIEHKOH. 5 OK 04, OK 07
K 2.1.
JIP 4,16,23,30
Hmoez Il cemecmpa: MakcuManbHas ydeOHast Harpy3Ka (BCero) 42
OOs3aresbHas ayJUTOpHas yaeOHast Harpy3Ka (BCero) 36
MIPAKTUYIECKHE 3aHATUS 14
naboparopHble 3aHATHS (paboTh) 6
caMmocTosiTeNbHas paboTa 6
Hroro: MakcumanpHas yueOHas Harpyska (BCero) 72
OOs3aresbHas ayJUTOpHAs yaeOHast Harpy3Ka (BCero) 61
MIPAKTUYECKUE 3aHATUA 26
naboparopHble 3aHsATHs (paboThI) 10
camocCTosATeNbHas paboTa 11
KOHTpOJIbHast paboTa 1
IIpoMe:xyTOYHASA aTTECTAlUsA | KOMIUIEKCHBIN 3a4eT ¢ OLEHKOM
HUTOI'O 72
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3. YCJIIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YUEBHOTI'O ITPE/IMETA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

YyeOHblil npeAMET pealin3yeTcsl B y4eOHOM KaOMHETe XUMUMU.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCaJI0YHbIE MECTa MO KOJIMYECTBY 00YJarOIINXCS;
— pabouee MECTO IpenoaaBaTes;
— METOAWYECKHE MaTepHAaJIbl IO MPEIMETY;

TexHuueckue cpeiacTBa OO0ydyeHMs paboyero Mecra IPEenoJaBaTelisd:  KOMIIBIOTEPHOE
o0opysoBaHue, KOTOpOE IOHKHO COOTBETCTBOBATH COBPEMEHHBIM TpEOOBaHUSAM O€30MaCHOCTH U
HaAEKHOCTH, IMPelycMaTpuBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAJIBHOTO HCIOJIb30BaHUs KaOWHETa, ¢
[ENBI0 M3YYEeHHUS COOTBETCTBYIOILETO IpeaMeTa, MYyJbTUMenuitHoe o0opyaoBaHue (MPOEKTOp H
MPOEKIIMOHHBIN PKpaH WM UHTEPAKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumenoBaHue crnenuaabHOro TMOMEUIEHMS: IIOMEUIEHHE JJIsl CaMOCTOSITENIbHON paloThl,
YuranpHeli 3a1. OCHALIEHHOCTh: pabouee MecTo, KOMIbIOTEP (HOYTOYK) C IOCTYIIOM K ceTH «/HTepHeT»
u O1OC.

HammeHoBaHme criennanbHOTO MOMENICHHUS: y4eOHas! ayTUTOPHs ISl TIPOBEICHHUS MPAKTUIECCKUX
3aHSATUNA, TPYNNOBBIX KOHCYIbTALMNA, WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA,
MIPOMEXYTOUHOHM aTTecTtanuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYAOBaHWEM U TEXHUYECKHUMHU
cpeactBamMu  oOydeHus. OcHameHHOCTh: KomrmiekT ydeOHOH Mebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMETUINHBINA TPOEKTOP U IKPaH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHSAEMOr0 MPOrPAMMHOIO0 o0ecredeHHs :

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

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

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel DM1IOC OpUIIC

AutoCAD

KOMITAC-3D

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

Heorpannuennast BO3MOXHOCTh J0ocTyma, ooydaromierocss kK OMOC u3 mo0oit ToOukH, B KOTOPOH
uMeeTcss JOCTYH K HWH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW cetn «WHTepHeT» (nmamee - ceTh
«IHTEepHeT»), KaK Ha TEPPUTOPUN OPTaHU3AIINH, TaK U BHE €€.

Hoctymn x cuctemam BuaeokoHdpepeHrcBsazu DNMOC (MmoOumbHass U IEKCTOIMHAS BEPCUU WIIH KE
BEO-KIIMEHT).

3.2. UudopmanuoHHOE o0ecnedeHre peau3aluu NPporpaMmbl

Jns peanuzanuu mporpamMmbl OUOIHOTEYHBIH (OHI 00pa3oBaTENbHON OpraHU3alUU JIOJDKEH
WUMETP TIeYaTHbIC W/WJIH JIEKTPOHHBIE 00pa3oBaTeIbHbIe M HH(POPMAITHOHHBIE PECYPCHI, PEKOMEH/TyeMbIe
IUTSL MICTIOJTB30BaHUs B 00pa30BaTEIBHOM IIpOIiecce.

ITepeyenb pexkoMeHayeMbIX y4eOHBIX M3AaHUH, NONOJHUTEIbHON JuTeparypbl HTEpHET-
pecypcoB, 0a3bl JaHHbIX O0M0JIMOTEYHOr0 hoHaA:

OcHOBHbBIE HCTOYHUKH:

1. T'abpuensn, O. C. Xumus: 11-i knacc: 6a30Bbii ypoBenb: yueOnuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. CiiankoB. — 5-e u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 127 c. — ISBN 978-
5-09-103623-7. — Tekct : amektpoHHbIii / Jlab : 37eKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/335036 (mara obpamenus: 02.04.2024). — Pexwum mocTyma: Ijsi aBTOPH3.
MOJIb30BaTENEN.
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2. I'abpuensH, O. C. Xumus: 10-i kmacce: 6a30Bbiid ypoBeHb: yueOnuk / O. C. 'adbpuensn, U. T
Octpoymos, C. A. CitankoB. — 5-e u3j., crep. — Mocksa: [IpocBemenue, 2023. — 128 ¢. — ISBN 978-
5-09-107222-8. — Tekct : amektponHbii / Jlab : 37eKTpoHHO-OMOMMoOTeyHas cuctema. — URL:
https://e.lanbook.com/book/335039 (mara obpamenus: 02.04.2024). — Pexum mocTyma: Ijsi aBTOPH3.
II0JIb30BaTEIEH.

JlomoTHUTEIbHBbIE UCTOYHUKH (JI7151 BBIMTOJIHCHUSI BHEAYTUTOPHOW CaMOCTOSTEIIbHON pabOThI):

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

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

3. I'munka, H. JI., O6mas xumus. : yuebnoe nocodbue / H. JI. I'muaka. — Mocksa : KnoPyc, 2022.
— 749 c. — ISBN 978-5-406-09865-3. — URL.:_https://book.ru/book/943894 .

4. Caenko, O. E., Xumus (11 HexuMudeckux crenuanbHocteil) : yuebnuk / O. E. Caenko. —
Mocksa : KnoPyc, 2023. — 304 ¢. — ISBN 978-5-406-11295-3. — URL.: https://book.ru/book/948704

IMepuoanveckune U31aHUS:
Vitamin De (Butamun /le)
Hayka u xu3Hb

Ilepeuens npogeccHOHAIBHBIX 023 JaHHBIX M HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. DnextponHas wuHpopManmoHHass oOpa3oBarenbHas cpega OpHUIIC. - Pexum poctyma:

http://mindload.ru/

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

3. OBC Y4eOHO-METOIMYECKOTo IIEHTpa MO OO0pa30BaHHIO Ha KEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMII K/T) - Pexxum nocryna: https://umczdt.ru/

4. 3bC m3natenscTBa «Jlanby»- Pesxum mocryma: https://e.lanbook.com/

5. ObC BOOK.RU- Pexum nmocryma: https://www.book.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IIPEIMETA

Kontposms wu

OIICHKa

pE3yJIbTAaTOB

OCBOCHHA

y4eOHOro mpeamMera

OCYHICCTBIIACTCA

mnpenoaaBaTeyIiEM B IIPOLECCC MMPOBEACHUA IMPAKTUICCKUX SaHHTHﬁ, TECTUPOBAHUS, @ TaAKKE BBIIIOJIHCHUA

O6y‘laIOHlI/IMPICH HHIWUBUYAJIbHBIX SaﬂaHHﬁ. HpOMe)KYTOLIHaH arrecranusa B (bOpMC KOMIIJICKCHOI'O

3a4€Ta C OHGHKOﬁ: CIaHbI Ha IMOJIOKHUTCIbHYIO OLICHKY TEMATUYCCKUE TECTHI.

OcBanBaemble
romnerennuu (OK, IIK),
JIMYHOCTHBIE Pe3yJIbTAThI

(JIP)

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

OK 01 Bpi6upath ciocoOsbI
pelieHus 3a1aq

P1: Tema 1.1, 1131, I132,
I133;

- YCTHBIN onpoc;
- 3amaud Ha COCTABICHUEC XHMHYCCKHUX

npodeccnoHanbHOM P2: Tema 2.1, I13 4, Tema | dopmyi;
JICSITEIbHOCTHU 2.2, JIP 1; - 3agaHusg Ha MCIOJIL30BAHUS XUMHYECKOU
MPUMEHUTEIBHO P3: 113 5, 113 6, JIP 2, | cUMBOJIMKM W Ha3BaHUM COCIMHCHHUN II0
K pa3JIuyHbIM Tewma 3.1; HOMEHKJIATYpE MEKIYHAPOAHOTO  COKO3a
KOHTEKCTaM P4: Tema 4.1, Tema 4.2, | TeopeTUUECKOW M TPUKIAAHOW XUMHH U
JIP 2,4,16,23,30 I13 7, 113 8, 113 9, Tema | TpUBHUATBHBIX HA3BAaHUWU ISl COCTABIICHHS
4.3, Tema 4.4, 113 10, | xumuueckux Gopmy;
JIP3, Tema 4.5, JIP 4, | - 3acnymmBaHue COOOMIEHUI M OIEHKA HX
Tema 4.6, JIP 5,113 11; MOATOTOBKH;
P5: 113 12; - Pe3synprar BBINOJIHEHUS IPAKTHYECKOU
P6: 113 13; paboTHI;
P7: Tema 7.1, Tema 7.2 -IIpakTHKO-OpUEHTUPOBAHHBIE 3a/IaHUS;
- IlombGop, anHanu3 u mnpeoOpazoBaHHE
yueOHOM nHopMauu
OK 02 P1: Tema 1.1, I131, 1132, | - YcTHBI onpoc
Hcnonbs3oBath I133; - 3aciymmuBaHue COOOUICHUN M OLEHKa HX
COBpPEMEHHBIE cpenctBa | P2: Tema 2.1, 113 4, Tema | moArOTOBKY;
MOMCKa, aHaans3a ul 22 JIP 1; - 3agaHusg Ha MCIIOJL30BAHUS XUMHYECKOMN
HMHTEPIpPETALUU P3: 113 5, 113 6, JIP 2, | cWiMBOJIMKM W Ha3BaHUM COCIMHCHHUN II0
uHpopManuu, u | Tema 3.1; HOMEHKJIaType MEXKIYHAPOAHOTO  COKO3a
MH(pOPMalOHHbIE P4: Tema 4.1, Tema 4.2, | TEOPETUUECKON M TNPUKIAAHOW XUMHH H
TEXHOJIOTHHU s | 113 7, 113 8, T13 9, Tema | TpuBUaNbHBIX Ha3BaHWUW ISl COCTABIICHHS
BBITIOJIHEHUS 3amay | 4.3, Tema 4.4, 113 10, | xumudeckux Gopmy;
npodeccroHanbHOM JIP3, Tema 4.5, JIP 4, | - Pe3ynbTar BBIIIOJIHEHUS BHEAYJAUTOPHBIX
JIeSITEIILHOCTH. Tema 4.6, JIP 5,113 11; CaMOCTOSITENIbHBIX PaboT
JP 2,4,16,23,30 P5: 113 12; - Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
P6: 113 13; paboThI;
P7: Tema 7.1, Tema 7.2 -IIpakTHKO-OpHEHTUPOBAHHBIE 3aJaHNS;
- Ilombop, anamu3 wu mnpeobpazoBaHUE
yueOHoM nHdopmanuu
OK 04 P2:113 4, JIP 1; - YcTHbll onpoc
DddexkTrBHO P3: 113 5, I13 6, JIP 2; - 3acnymmBaHuE COOOIIEHUN U OIEHKAa HX
B3aHMOJICHCTBOBATh u | P4: 113 7, 113 8, 113 9, | MOATOTOBKY;
paboratp B kosuiekTuBe U | Tema 4.3, Tema 4.4, 113 | - 3aganus Ha MCHOJB30BaHUS XUMHUUYECKOU
KOMaH/IE. 10, JIP 3, JIP 4, Tema | CHMBOIMKH ¥ Ha3BaHUM COCAUHCHHM IO
JIP 2,4,16,23,30 4.6, JIP5, 113 11; HOMEHKJIATypEe  MEXIYHApPOJHOTO  COI03a
P5: 113 12; TEOPETUYECKOH W MPUKIAJHON XUMHU U
P6: 113 13; TPUBHUAIBHBIX HA3BaHWU JIsI COCTABIICHHS

P7: Tema 7.1, Tema 7.2

XUMHUYECKUX POPMYIT;
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- Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paboTsI;

- Pesynbrar BBINOJHEHUs J1aOOPATOPHOU
paboTsI;

-[IpakTHKO-OpUEHTUPOBAHHBIE 3a/IaHUS;

- Tlombop, amanmu3 wu mnpeodpazoBaHUE
yaeOHol nHpopmaIuu

OK 07

ConeilicTBOBaThH
COXPAHEHHUIO OKPYKaroIIeh
Cpelbl,
pecypcocOepeKeHuIo,
NPUMEHATh  3HaHUS 00
W3MCHCHHUU KJIMMaTa,
NPUHLIMIBL  OEPEKITUBOTO
MIPOU3BOJICTBA,
3(PEeKTUBHO NEHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIHSIX.

JIP 2,4,16,23,30

P2:113 4, JIP 1;
P3: 113 5, II3 6, JIP 2,
Tema 3.1;

P4: Tema 4.1, Tema 4.2,
I13 7, 113 8, 113 9, Tema
4.3, Tema 4.4, I13 10, JIP
3, Tema 4.5, JIP 4, Tema
4.6, JIP 5,113 11;

P5: 113 12;

P6: 113 13;

P7: Tema 7.1, Tema 7.2

-IIpakTHKO-OpHUEHTHPOBAHHBIE 3a/1aHUS;
- Ilogbop, amamm3 u mnpeoOpazoBaHHE
yueOHO# nH(pOopMaIH;

IIK 2.1. O6ecnieunBaTh
BBITIOJTHEHHUE YCIIOBUH MO
OpraHU3aIMH JIBYKCHHS
TpaHcIopTa

JIP 2,4,16,23,30

P1:113 1, 113 3;

P2: Tema 2.1, I13 4, Tema
2.2,JIP 1;

P3: TI3 5, 113 6, JIP 2,
Tema 3.1;

P4: Tema 4.1, Tema 4.2,
I13 7, 113 &, 113 9, Tema
4.3, Tema 4.4, 113 10, JIP
3, Tema 4.5, JIP 4, Tema
4.6, JIP 5,113 11;

P5: 113 12;

P6: 113 13;

P7: Tema 7.1, Tema 7.2.

- Pe3ynbpTar BBINONHEHUS MPAKTUYECKOU
paboTHI;

- Pesynbrar BBINONHEHUS J1A0OPATOPHOU
paboTHI;

-IIpakTHKO-OpUEHTHPOBAHHBIE 3a/IaHUS;

- IlombGop, aHanmu3 u mnpeoOpazoBaHHE
yueOHoI nHpopmanuu

5. NEPEYEHb UCHHOJIB3YEMbBIX METOJAOB OBYUYEHUSA
5.1 IlaccuBHbIe: NeKIIUA (TEOPETUUECKHUE 3aHSATHS), OTIPOCHI, TPAKTUUECKHUE U JTAOOPATOPHBIS

3aHATUA.

5.2 AKTUBHEIC U HWHTCPAKTUBHBIC. MUHU - KOH(I)CpeHLII/IH.
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