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1 Pabouast mporpaMMa MOJUISKHT €KETOJHOI aKTyaln3allid B COCTaBE OCHOBHOW NPO(eCCHOHAIBHON 00pa3oBaTeIbHOMN
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1. IACIIOPT MPOr'PAMMBbI YUYEBHOI JUCLUATIJIMHBI (TPEJMETA)
OY/In.12 XUMMS

1.1. O6saacTh npuMeHeHus1 pado4eil NPOrpaMmbl

Pabouast nporpamma yuebHON mucuuiuivHbl (npeaMera) OY/In.12 Xumus sBisercss 4acTbio
nmporpamMmbl - cpeaHero oOmiero obpaszoBanms mo crnenuadbHocTH CIIO 11.02.06 TexHuveckas
HKCIUTyaTalysl TPAHCIIOPTHOTO PAAHO3IIEKTPOHHOTO 000py0BaHMs (110 BUAAM TPAHCIIOPTA).

Pa6ouass mporpamma OV/Im.12 Xumust MokeT OBITh HMCIOJIB30BaHA B MPO(deCcCHOHATBLHON
MOJIrOTOBKE, EPENOATrOTOBKE U MOBBIIICHUN KBATH(UKALUU pabodnx Mo mpodeccusim:

19890 DnekTpoMOHTED MO 0OCTYKUBAHUIO U PEMOHTY YCTPOMCTB CBSI3H.

1.2. Mecto yueoHoi qucuumimabl B crpykrype OIIOII-IIIICC3:

B yue6npix mmanax OIIOII-TITICC3 mecto ydyeOHON MUCHUILIMHBI (MpEeAMETa) — B COCTaBE
o0mux 001e00pa3oBaTeIbHBIX YIEOHBIX TUCIMILINH, (POPMUPYEMBIX M3 00S3aTEIbHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obmiero obpaszoBanus, mis cneruanbHocTeir CIIO cooTBeTcTBYIOMIETO
npoduis npodeccnoHaIbHOro 00pa3oBaHus, peanusyercs Ha 1 Kypce.

1.3. [InanupyemMble pe3y/JbTaThl 0CBOCHHS IMCUHUIIJIMHBI (peIMeTa)

1.3.1 Ilenp y4yeOHOW IUCHMIUIMHBEI (TpenMeTa) — TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
y4eOHOU AUCIUILTUHBI (TIPEeMETa).

N3ydyenne xumMuu Ha 0a30BOM YPOBHE CPEIHETO (IIOJIHOT0) 0011ero oOpa3oBaHus HAIPABIIEHO
Ha JIOCTID)KEHUE CIEIYIOIINX IIeNeH:

— OCBOCHHME 3HAHMM O XMMHUYECKOM COCTABIISIOIIEH €CTECTBEHHO-HAYy4HOM KapTUHBI MHpA,
BOXHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

— OBJIQJICHUE YMEHHUSIMH IPUMEHSATH MOJY4YEHHbIE 3HAHUS U1 OOBSICHEHUs Pa3HOOOpa3HbIX
XUMHUYECKHUX SIBIICHUI W CBOICTB BEIIECTB, OIEHKU pOJIU XHUMHH B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIyY€HUH HOBBIX MAaTE€PHAJIOB;

— pa3BUTHE TO3HABATENbHBIX WHTEPECOB U HMHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH B Ipolecce
CaMOCTOSITENTLHOTO MPUOOPETEHUsI XUMUYECKUX 3HAHUM C HCIOJIb30BAaHUEM DPA3JIUYHBIX MCTOYHUKOB
nHpOpMAILINH, B TOM YHCJIe KOMIBIOTEPHBIX;

— BOCHHUTaHUE YOEXK/IEHHOCTH B MO3UTUBHOM POJIM XMMHUH B KH3HH COBPEMEHHOTO OOIIECTBa,
HE00XO0IMMOCTH XMMHUYECKH I'PaMOTHOI'O OTHOIIIEHHUS K CBOEMY 3JIOPOBBIO U OKPYKAIOLIeH cpene;

— IPUMEHEHHE TOJyYCHHbIX 3HAHUN U yMEHMH /171 6€30MacHOT0 MCIOJIb30BaHUS BEIIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO34HCTBE M Ha IPOU3BOJICTBE, PEIICHUs MPAKTUYECKUX 3ajad B
IIOBCEIHEBHOM KM3HU, NPEAYNPEXKICHUS SBICHUM, HAHOCALIMX Bpel 3J0POBBI0 YEJIOBEKA U
OKpY>Karollen cpene.

1.3.2 B pe3ynbrate ocBoeHus yueOHON nucuumuinabl OY/n.12 Xumus Ha 6a30BOM YypOBHE
00y4aroLUICs T0IKEH 3HATh M MOHUMATh:

— B@XXHEHIIME XMMHWYECKHE IOHATHUSA: BEIIECTBO, XMMHYECKHH JJIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTENIbHBIE aTOMHAas U MOJIEKYJsipHas MacChl, NOH, aNIOTPONHUS, W30TOIbI, XUMUYECKAasl CBA3b,
ANIEKTPOOTPHULIATENBLHOCTD, BaJEHTHOCTb, CTENEHb OKHUCIEHMS, MOJb, MOJSpPHAas Macca, MOJSPHBIN
00BbEM, BEILIECTBA MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHS, DPACTBOPHI, SJEKTPOIUT U HE
ANIEKTPOJIAT, DJIEKTPOJIMTUYECKAS JUCCOLMALNSA, OKHCIUTENIb M BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJICHHE, TEINIOBOM 3 (EKT peakinu, CKOPOCTh XMMHUECKON peakluu, KaTajlu3, XUMHUYECKOoe
paBHOBeCHeE, YIIIEPOAHbII CKeleT, PyHKIMOHATIbHAS IPYIINa, U30MEepHsi, TOMOJIOTHUS;

— OCHOBHBIE 3aKOHBbl XHMHH: COXpPAHEHHMs] MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;

— OCHOBHBIE TEOPUH XMMUU: XUMUYECKOW CBSI3U, DJIEKTPOJIIMTUYECKON TMCCOLMALINU, CTPOEHUS
OpPraHUYECKUX COEANHEHNI;

— BaKHeiIllMe BellecTBa M MaTepHallbl: OCHOBHBIE METaUIbl M CIUIABbI; CepHas, COJsHafd,
a30THAs M YKCYCHAasi KUCIIOTHI; IIEJIOUH, aMMHUAK, MUHEpaJIbHbIE YI00OpEHHs, METaH, 3TUJICH, alleTHIIEH,
O€H30J1, 3TaHOJI, KHUPbI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KjeTyaTka, OeJIKH, UCKYCCTBEHHbIE U
CUHTETUUYECKNE BOJIOKHA, KayUyKH, IIJIACTMACCHI.
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— Ha3bIBATh U3YUEHHBIE BEUIECTBA MO "TPUBUATIBLHON" UM MEXAYHAPOIHON HOMEHKIIATYPE;

— ONPEACIATh BAJICHTHOCTh U CTENEHb OKHUCICHMS XMMHUYECKUX DJIEMEHTOB, TUII XUMHUYECKOU
CBSA3M B COEIUHEHMSX, 3aps]l HOHA, XapaKTep Cpeldpl B BOJHBIX pacTBOpax HEOPraHMYECKHX
COCIUHECHUM, OKHUCINTENb W BOCCTAHOBUTEIb, NPUHANIECKHOCTh BEILECTB K Pa3IMYHBIM KiaccaM
OPraHNYeCKUX COCIUHECHUM;

— XapaKTEepU30BaTh 3JIEMEHTBI MAJIbIX IIEPUOJIOB 110 UX IOJOKEHUIO B IEPUOJUIECKON CUCTEME
J.1.MenneneeBa, oOmue XHMHUYCCKHE CBOHCTBA META/UIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OPraHUYECKUX COCAVUHECHHH; CTPOCHHE W XMMHMYECKHE CBOMCTBA HM3YyYEHHBIX
OPraHNYeCKUX COCIUHECHUM;

— OOBSICHATB 3aBUCUMOCTb CBOIMCTB BELIECTB OT UX COCTaBa U CTPOCHUS, IPUPOLY XUMHUECKON
CBSI3M (MOHHOW, KOBAJEHTHOM, METAJUIMYECKOH), 3aBUCUMOCTb CKOPOCTH XUMHYECKON peakuuu U
MIOJIOKEHMSI XMMUYECKOTI'0 PAaBHOBECHUS OT Pa3IMUHbIX (PAKTOPOB;

— BBINOJHATh XUMUYECKUIN HKCIIEPUMEHT 110 PAaClO3HABAHUIO BAKHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB,;

— TPOBOAMTH CAMOCTOSITENIBHBIA TIOMCK XWMHYECKOW HWH(POpMAIMKA C HCHOJIb30BAaHUEM
pa3IMYHBIX MCTOYHUKOB (HAYUHO-IIOMYJIAPHBIX H3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WHTepHeTa); MCIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH JUIsI 0OpaOOTKM W Tepefadyd XMMHUYECKOH
uHGOpMalLUU U €€ IPEACTaBICHUS B Pa3IMUHBIX (popmax.

B pesynaprare ocBOeHHs y4eOHOW AMCHMIUIMHBI OOYYArOIIMKCS JIOJDKEH HWCIOJIh30BaTh
pUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKOH J1eATETbHOCTH U IOBCEAHEBHOM KU3HU JUIS:

— O0BACHEHHS] XUMUYECKHX SBICHUH, TPOUCXOISIINX B IPUPOJIE, OBITY M HA TIPOU3BOJICTBE;

— OIpeeNIEHUsI BO3MOXKHOCTH IIPOTEKAHUS XMMHUECKUX IIPEBPAIECHNUN B PAa3JIMYHBIX YCIOBUAX
1 OLIEHKH UX MOCJEICTBUM;

— DKOJIOTUYECKU TPAMOTHOTO IIOBEJEHUS B OKPYKAIOIIEH CPELE;

— OLIEHKM BIIMSIHUSL XUMUYECKOTO 3arpsi3HEHUSI OKPY’KaloLel cpeibl Ha OpraHUu3M YeJIOBEKa U
JPYTHE KUBBIE OPraHU3MBI;

— 0Oe3omacHOTO OOpamieHusi C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM
000pyZI0BaHUEM;

— IPUTOTOBJIEHUS PACTBOPOB 33/1aHHOM KOHIIEHTPALUU B OBITY U HA TIPOU3BOJICTBE;

— KPUTHUYECKOW OLIEHKU JOCTOBEPHOCTH XMMHUYECKON MH(pOpMAIMHY, MOCTyNAomel U3 pa3HbIX
HUCTOYHUKOB;

— TIOHMMaHMS B3aMMOCBS3M y4eOHOro mpeaMmera ¢ OcCoOeHHOCTAIMHM mpodeccuit u
npoeccuoHaNbHOM JESTENbHOCTH, B OCHOBE KOTOPBIX JIEKaT 3HAHMUS IO JAaHHOMY Y4eOHOMY
IIPEIMETY.

1.3.3 [Imanupyemble pe3yabTaThl OCBOCHUS YIeOHON AUCIUILINHEI (ITpEeaIMeTa):

Ocoboe 3HaueHue ydeOHas QUCHMIUIMHA (TIpeIMeT) uMeeT Npu (OPMHUPOBAHUU M PA3BUTHH
001X ¥ NpoeCCUOHATbHBIX KOMIIETEHIIUH.

Kox n HanmMeHoBaHHe ILnanupyemsle pe3yJbTaThl 00y4eHHSs
?;?)3[“:[222’:;‘;{; JII/I'IHOCTHBIC, METANMPEAMETHLIC Hpe)]MeTHI)Ie

OK 1. [ToHumars B 4acTH TPYAOBOIO | - BIAJETh CUCTEMON XMMHUYECKUX 3HAHUM,

CYIHOCTb U BOCITMTAHUSA: KOTOpasi BKJIIOYAeT: OCHOBOIOJIATraIOIIUE

COLUAJIbHYIO - FOTOBHOCTb K  TpPYyAy, | HOHATHA (XUMHYECKUI DJIEMEHT, aToM,

3Ha4MMOCTb CBOEH OCO3HaHHE IIEHHOCTH | JIEKTPOHHAs 00oNoYKa aroma, S-, p-, d-

Oynymei npodeccuu, | MacTepcTBa, TPYI0I00UE; JNIEKTPOHHBIE ~ OpOUTaIM aTOMOB, HOH,

IPOSIBIISATH K HEH - TOTOBHOCTb K aKTUBHOW | MOJIEKYIa, BAJICHTHOCT,

YCTOWYMBBIN JEATEIbHOCTH TEXHOJIOTHYECKON | QJIEKTPOOTPULIATENILHOCTD, CTEIEHb

UHTEpEC. U COLMAJIbHOW HAlpaBJIEHHOCTH, | OKUCIEHUS, XHMUYECKass CBsi3b, MOJb,
CIIOCOOHOCTh ~ MHULMUPOBATH, | MOJISIDHAsl ~ Macca, MOJIIPHBIE  00beM,
IUTAHUPOBATh U CAMOCTOSITENILHO | YIVIEPOIHBIA  CKeleT,  (DyHKIMOHAJIbHAS
BBINOJIHATh TaKylo | Ipynma, pajuKall, HW30MEpHs, H30MEpBI,
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NesITeITbHOCTD;
- UHTEpPEC K Pa3sIuIHBIM
chepam npodecCuoHaTBHOM
NS TebHOCTH,

OBiajeHne yHHBEPCAIbLHBIMH
Y4eOHBIMH TO03HABATEILHBIMH
JEeHCTBUSIMM:

a) 0a3oBble JIOTUYeCKHUe
eHCTBUA:

- CaMOCTOSITEIIbHO
(dbopMynupoBath U
aKTyaJIM3UpPOBATh npoliiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE,
- YCTaHaBJIMBATb CYH_ICCTBGHHHﬁ
INpU3HAK WM OCHOBAaHUA  JIA

CpaBHEHHS, KiIacCH(PUKAIMK U
0000111eHHS;

- OIpenernsTh e
JESTEIILHOCTH, 3aJ1aBaTh
mapamMeTpsl M KPUTEpHH  HX
JOCTIKEHUS,

- BBIIBISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpuUBacMBbIX SBICHHSAX;

- BHOCHTb KOPPEKTHUBBI B
JeSTEIILHOCTD, OLICHIBATD

COOTBETCTBUE PE3YJILTATOB LIETISIM,

OLICHMBATh PHUCKH TOCJIEICTBUI

NeSATEIbHOCTH;

- pa3BuUBaTh

MBILICHUE npu

KU3HEHHBIX TIPOOIeM

0) 0a30BbIe HMCCJIEI0BATEIbCKUE
JefcTBHSI:

- BIaAeTh HaBBIKAMU Yy4eOHO-

KpPEaTUBHOE
peleHnn

HCCIIEIOBATENILCKON "
IIPOEKTHOU JIESITENIbHOCTH,
HaBBIKAMH pazperieHus
npodem;
- BBISIBIATH MIPUYHHHO-
CJIEICTBEHHBIE CBSI3U u
AKTyaJTM3UPOBATH 3ajaqy,
BBIJIBUTaTh TUIIOTE3Y €€ PELLCHMUS,
HaXOJIUTh apryMEHTBI TUISt
JIOKa3aTeNbCTBA CBOUX
YTBEPKICHUH, 3a71aBaTh
rnapameTpbl u KpUTEpUU
pELICHHUS;
- aHAJIM3HUPOBAThH MOJIyYECHHBIE B
X0JIe penieHus 3a/1a4n
pe3ybTaThl, KPUTUYECKU

OLCHUBATL HX JOCTOBCPHOCTH,

TOMOJIOTUYECKHUI
YIIIEBOZOPOIBL,
a30TcozepKalye
OMOJIOTHYECKH  aKTHBHBIC
(YyrieBonbl, JKUPBI, OEIKH),
oJumep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEMHEHUS,
KPHUCTATMYECKAst perieTka, THIIBI
XUMHUYECKUX  pEeaKUuil  (OKMCIUTENbHO-
BOCCTaHOBHTEIIBHEIE, 9K30- "
SHJIOTEPMUYECKHE,  PEAKUUM  HMOHHOIO
oOmeHa), pacTBop, AIEKTPOJTUTHI,
HEIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs
JIMCCOLIMALIHS, OKHCITUTEIb,
BOCCTAHOBUTEIb, CKOPOCTb XMMHYECKOM
PEaKIHy, XMMUIECKOEe PABHOBECHE), TEOPUHT
U 3aKOHBI (TEOpUs] XMMHUYECKOTO CTPOCHUS
opranndeckux BemiectB A.M. Bytiepora,
TEeOpHUst EKTPOIIUTUYECKOU
JMccolanuy, nepuoandeckuit 3akon [1.1.
MennieneeBa, 3aKOH COXPAaHEHMsI MAacchl),
3aKOHOMEPHOCTH,  CHMBOJIMYECKUH S3BIK
XUMHHY, (DAKTONIOTUYECKHE  CBEICHUS O
CBOMCTBaX,  cOCTaBe, IOJIYYEHUH U
0€30MacHOM  HUCTIONb30BAaHUM  BaKHEHILINX
HEOPraHM4YeCKUX u OpraHUYEeCcKuX
BEIIECTB B OBITY W  MPaKTHYECKOU
JeSITeIbHOCTH YeJIOBEKa;

- YMETh BBISBIISTH XapaKTepHBIC PU3HAKH U
B3alMOCBSI3b U3y4EHHBIX HIOHSTHH,
MPUMEHSTh COOTBETCTBYIOIINE TOHSATHUS
IpY ONMCAaHUU CTPOEHUS U CBOMCTB
HEOPraHWYECKUX M OPTaHMYECKUX BEIIECTB
U UX MpPEeBpalIeHH; BBISBIATH B3aUMOCBSA3b
XAMHYECKUX 3HAHUA C TIOHATHSAMH H
HpeJICTaBIeHUSIMU TPYTUx
€CTeCTBEHHOHAYYHBIX TPEJIMETOB;

- yMeThb UCHOJb30BaTh HAWMEHOBAHUS
XUMHAYECKHX COeMHEHUI
MEX/IyHapOIHOTO COI03a TEOPETUYECKOH U
NPUKJIATHON  XUMHM W TPUBHAIBHBIC
Ha3BaHUs BaKHEWIIMX BELIECTB (ITUIIEH,
alleTHIICH, TJIUILIEPUH, dbenom,
(bopmanbaerun, YKCyCHast KHUCIIOTA,
[JIALWH, YrapHbId Ta3, YIJIEKUCIIBIA ras,
aMMMaK, TallleHas M3BeCTh, HeraleHas
W3BECTh, TUTBEBAs Cola W  JIPYTHX),
COCTaBJIATh (HOPMYJIBI HEOPraHWYECKUX MU
OpraHUYEeCKUX BEIIECTB, yYpaBHEHUSI
XUMHYECKUX  pEaKlUuil, OOBACHATH HUX
CMBICII;  TIOATBEP)KIATh  XapaKTepHbIC
XMUMUYECKHe CBOMCTBa BEIIECTB

psn, TOMOJIOTH,
KUCIIOPO/I- u
COEIMHEHHS],
BEIECTBA
MOHOMED,
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IIPOrHO3UpPOBATh HU3MCHCHUC B
HOBBIX YCJIOBUSX;
- YMCTb IEPCHOCUTH 3HAHUA B

M03HABATEIIbHYIO u
MPAKTHYECKYIO olnactu
AKHU3HENIEATEIILHOCTH;

- yMeTh MHTETpUPOBATH

3HAHUS W3 PA3HBIX MPEIMETHBIX
o0acTe;

- BBIJIBUTaTh HOBBIE HJIEN,
npeyiararb OpPUTMHATIBHBIC
MOJIXOJIbI U PEIICHUST;

- CIIOCOOHOCTh UX HCIIOJIb30BaHHUS
B TIO3HABATENILHON M COLMAILHOM
MIPAKTUKE

COOTBCTCTBYIOIIIUMH OKCIICPUMCHTaAMU H

3aIlIuCsaIMU ypaBHeHI/If/'I XUMHWYCCKHUX
pEeaKnii;

- YMCTb YCTAaHABJIMBAThb MPUHAIIC)KHOCTH
U3y4YEeHHBIX HEOPraHUYECKUX u

OpPraHnveCKux BCHICCTB K ONPCACIICHHLIM
KlaccaM M IpynmaM  COeIMHEHHH,
XapaKTepu30BaTh UX COCTaB M BAKHEHININE
CBOMCTBA; OIIPEAENATh BUJIbI
XUMHUYECKUX CBsI3e (koBajeHTHAs,
WOHHAsA, MeTallJIMYecKas, BOJOPOAHAs),
THITbl KPUCTAUIMYECKUX PELIETOK BEIECTB;
KJ1acCU(ULIMPOBAThH XUMHYECKHUE
peaxiuu;

- chopmupoBaTh  NpPEACTaBICHUSA: O
XUMHUYECKON COCTaBJIAIOLICH
€CTeCTBEHHOHAY4YHOM  KapTUHBI  MHpa,
poiin XUMHHN B MO3HAHUHK  SABJICHUH
IpUpozbl, B GOPMUPOBAHUN MBIILUICHHUS U
KYJBTYpPBbI IMYHOCTHU, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAUMOW JUIsl peIIeHUs
NPaKTUYECKUX 3aJad U SKOJOTMYECKH
00OCHOBAHHOI'O OTHOILEHHSI K CBOEMY
3JI0POBBIO U IPUPOJTHON CPEAE;

- YMETb IIPOBOJUTH pacuersl o
XMMHYECKMM (opMyJaM U YpaBHEHUSIM
XUMHNYCCKUX peaKHI/Iﬁ C HCIIOJIB30BaHUEM
(U3NYECKUX BEJIMYMH, XapaKTEepU3YIOLIUX
BEIIECTBA C  KOJNMYECTBEHHOH CTOPOHBI:

MaccCHhl, o0BeMa
(HOpMaJIbHBIE yCIIOBUS) ra3os,
KOJINYECTBA  BEIIECTBA;  HCIOJIb30BaTh
CHCTEMHBIE XWMHYECKHE 3HAHHSA JUIA
OPUHATHA ~ PEUIeHuH B KOHKPETHBIX
KM3HEHHBIX  CUTYallMsX, CBS3aHHBIX C

BCHICCTBAMH U UX IPUMCHCHUCM.

OK 2.
Opranu3oBbIBaThH
COOCTBEHHYIO
NeSITeNbHOCTb,
BBIOMpATH TUIIOBBIE
METOIBI U CIIOCOOBI
BBITIOJTHEHHUSI

PO eCCHOHATBHBIX
3a/1a4, OIICHUBATh UX
3¢ PEeKTUBHOCTD U
KauecTBO.

B o0nacTH HeHHOCTH HAYYHOIO
MO3HAHUA:

- c(OpMHPOBAHHOCTH
MHPOBO33PEHMUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAaYKH u 0011eCTBEHHOU
NpPaKTUKM,  OCHOBAaHHOTO  Ha
AAATIOIE KyJIBTYD,
CIIOCOOCTBYIOILIETO ~ OCO3HAHMIO
CBOETO MECTa B MOJINKYIIETYPHOM
MUDE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM
U YHUTATENbCKOM KyJIBTYpBI Kak
CpEACTBA B3aUMOJCHUCTBUS MEXKILY
JIOABMHU U TIO3HAHMSI MUDA;

- yMeTb IUIAHUPOBaTb U  BBIIOJIHATH
XUMHYECKUH 3KCIEPUMEHT (IIpeBpalieHUs
OpPraHMYeCKUX BEIIECTB IPHU HarpeBaHMHU,
NOTyYEHHE OTWIEHa M U3Yy4EHUE €ro
CBOMCTB, KAa4eCTBEHHBbIE pEaKIUUd Ha
AJIBAETU/IBI, Kpaxmall, YKCYCHYIO KHUCIIOTY;
JeHaTypalys O€lKOB TIpU  HarpeBaHUH,
L[BETHbIE pEAaKUUH OJKOB; TMPOBOAUTH
peakuuu HOHHOro OOMeHa, OMpeNeNsTh
Cpelly BOAHBIX PacTBOPOB, KadeCTBEHHbBIE
peakuum Ha cynbdaT-, KapOOHAT- U XJIOPUA-
AaHUOHBI, Ha KAaTHOH aMMOHHS;, pellaTh
SKCIIEPUMEHTAIbHBIE 3a/laud [0 TeMaM

"Merasmibr" u "HemeTasmisr") B
COOTBETCTBUM C TIpaBWIAMH TEXHHUKHU
0e30MacCHOCTH  Ipu  oOpalieHuu ¢
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- OCO3HaHHWE IICHHOCTH HAYy4YHOUI
JICATCIIBHOCTH, TOTOBHOCTD
OCYIIIECTBJIATh ~ IPOSKTHYIO |
HCCIIE/IOBATEIILCKYIO
JEeSTEIbHOCTh MHAUBUIYAILHO U B
rpynme;
OsBJanenue
y4eOHBIMH
MO3HABATEJIbLHBIMH
JeificTBUSIMH:

B) padora ¢ uHgopmauuei:

- BIIQJIETh HaBBIKAMU TOJTYYEHUS
nHPOPMAIMK W3  HMCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIICCTBJIATh  TIOWCK, aHAJIW3,
CHCTEMaTH3AIIHIO u
HMHTEPIPETALINIO uHpOpMaLUn
pa3MMUHBIX  BUAOB ©  (hopm
MIPEACTABICHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX
dopmarax ¢ ydeToM Ha3HAYCHHUSI
nHpOopMaIUn u (P (S:10)1
ayJUTOpUH, BBIOWpast
ONTUMAJIHHYIO bopmy
TIPEACTABJICHUS U BU3YAJIM3alIUN;

- OIICHUBAaTh JIOCTOBEPHOCTD,
JICTUTUMHOCTh  MH(OpMaIm, ee
COOTBETCTBHE TIPaBOBBIM u
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIIONB30BaTh cpeacTBa
MH(QOpPMAaLIMOHHBIX u
KOMMYHUKAITTOHHBIX
TEXHOJIOT U B
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX
OpraHU3alMOHHBIX
coOIIroIeHEM
TpeOoBaHu

YHUBePCAILHBIMH

pemeHun

3agad = C

SPrOHOMUKH,
TEXHUKHU 0E30I1aCHOCTH,
TMTHEHBI, pecypcocOepexeHus,
MPAaBOBBIX W OJTHUYECKUX HOPM,
HOpM UH(POPMALMOHHOM
0E30ITacHOCTH;

- BIIAJICTH HaBBIKAMH
pacrio3HaBaHUs " 3aIIATHI
uHpopMary, HHGOPMALMOHHOMN
0€3011aCHOCTH JJUYHOCTH

BEIIECTBaMHU u J1a00paTOPHBIM
000pyIOBaHHEM; TIPEICTABIIATH PE3YIIbTATHI
XMUMHUYECKOIO 3KCIEepUMEHTa B  (opme
3allUCH  YPABHEHUH  COOTBETCTBYIOLIMX
peakuuii ¥ (OpMyIMpOBaTh BBIBOABI Ha
OCHOBE ITHX PE3YJIbTATOB;

- YMETb  AHAIM3UPOBATH  XUMHUYECKYIO
UH(OpMAIMIO, TOTYYaeMyl0 M3 Pa3HBIX
MCTOYHUKOB (cpeacts MacCoBOH
uHdopmaru, cetb IHTepHeT u Apyrue);

- BJaJIeTh OCHOBHBIMU METOJIaMU HAY4HOI'O
IIO3HAHUS BELLECTB U XUMUYECKUX SIBICHUMN

(HabmozieHne, W3MEpPEHHE, DKCIICPUMEHT,
MO/JICIUPOBAHUE);
- yMETh  TPOBOJUTH  pacyeThl IO

XUMHUYECKHMM (OopMyJaM U YpaBHCHUSIM
XUMHYECKHX DPEAKIHA C UCIOJIb30BAHUEM
(U3NYECKUX BEIIMYHH, XapaKTEPH3YIOIIHUX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBIL:
Macchl, oObemMa (HOpPMAalbHBIE YCIIOBUS)
ras3os, KOJINYECTBA BEIIIECTBA;
UCIIOJIB30BaTh CHCTEMHBIC XUMHUECKHUE
3HAHUS JUISI TIPUHATHS ~ PCIICHUA B
KOHKPETHBIX  JKM3HEHHBIX  CHTYaIlusX,
CBSI3AHHBIX ~ C  BEHOIECTBAMH W HX
PUMEHEHHEM

OK 4.

OcymecTBIATh TOUCK
Y UCTIONIb30BaHUE
uH(popmanuuy,
HEOOXOIUMOMN ISt

- TOTOBHOCTb K CAaMOPA3BUTHIO,
CaMOCTOSATEIIEHOCTH u
CaMOOIIPEEIEHUIO;

- OBJIaJIcHHE HaBbIKAMU Y4eOHO-
HCCIIEIOBATENbCKOM, IPOEKTHON U

- yMeTb IUIAHUPOBaTb U  BBIIIOJHATH
XMUMUYECKHH HKCTIEPUMEHT (IpeBpalleHHs
OpPraHMYECKUX BEILECTB IIPU HAarpeBaHUM,
MOJYy4YEHUE OJTWIEHA U HW3YYEHHE €ro
CBOWCTB, KAaueCTBEHHBIE PEaKLMUU Ha
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3¢ pexTUBHOTO

COITMAITEHOM JICATEIIFHOCTH;

aNbACTUbI, KpaxMmall, YKCYCHYIO KHUCJIOTY;

BBIITOJIHEHUS OBjajieHne YHUBEPCAILHBIMM | ICHATypalyss OENKOB TIpU HAarpeBaHUM,
npoecCHOHANBHBIX | KOMMYHHKATHBHBIMH [BETHbIC pEaKIMu OEJIKOB; IPOBOJUTH
3azad, JAefCTBUSAMU: peakiu HOHHOTO OOMEHa, ONpPEeACIATH
npodeccnoHabHOTO | 0) COBMECTHasl NeATEJIbHOCTD: Cpelly BOIHBIX PacTBOPOB, Kay€CTBCHHBIC
Y JUYHOCTHOTO - TIOHUMaThb W WCIIOJb30BaTh | peakiy Ha Cynb(ar-, KapOOHAT- M XJIOPHUI-
pa3BUTHS. IIPEUMYLIECTBA AQHUOHBl, HA KATMOH AaMMOHMS, pelarb

KOMAaHIHOM W WHIUBHUIYAJILHOM | SKCIEPUMEHTAIbHbIE 337aud 10 TeMaM

padoTHL; «MeTtaish» u «Hemeramib») B

- TNpUHUMATh LEJIM COBMECTHOM | COOTBETCTBUM C  IpPaBUJIAMH  TEXHUKH

JEeATENIbHOCTH, 0e30macHOCTH  TIpHU oOpamieHuu ¢

OpraHU30BbIBATH U | BELIECTBaMU u J1a00paTopHBIM

KOOpAMHHUPOBATh JEHCTBUS MO €€ | 000pyAOBaHUEM; MPEACTABIATh PE3YIbTAThI

JTOCTIDKEHHUIO: COCTABIIATh IUIAH | XUMHYECKOTO OKCIEpUMEeHTa B  (opme

NEUCTBUM, PACHpPEAEATh POJU C | 3alIMCH  YPAaBHEHHM  COOTBETCTBYIOLIMX

YY4ETOM  MHEHMH  YYaCTHHUKOB | peakuuil U (opMynupoBaTh BBIBOABI Ha

o0cyXxXaTb pe3ynbTaThl | OCHOBE 3THX PE3YJbTATOB

COBMECTHOM paloThI;

- KOOPJMHUPOBaTh M BBIIOJHATD

paboTy B YCIIOBHSIX pEalIbHOTO,

BUPTYaJIbHOTO u

KOMOHWHUPOBAHHOTO

B3aMOJCHCTBUS;

- OCYWIECTBISAITb  IO3UTUBHOE

CTPaTErMYecKoe  IIOBEJCHUE B

Pa3IMUHBIX CUTYALUSIX, IPOSBIISTH

TBOPUYECTBO U BOOOPAXKEHUE, ObITH

VMHUIMATUBHBIM

OsjyageHne yHHMBepcaJbHbIMH

PeryJIssTHBHBIMH JeHCTBHAMU:

r) NpUHATHE ce0s M APYrux

JIIOEH:

- IPUHUMATH MOTUBBI "

apryMeHThl APYIMX JIIOJEeH Ipu

aHaIM3e pe3yabTaToB

JeATENbHOCTH;

- IPU3HABaTh CBOE IIPaBO M IMPaBO

JPYTUX JIF0/Ie Ha OIIMOKY;

- pa3BUBaTh CIMOCOOHOCTh

MOHMMaTb MHUp C  IO3UIMHU

JPYTOro YeJI0BeKa;
OK 7. B 00s1acTH 3K0JI0rHY€CKOr0 - chopmupoBaTh  TpEACTaBICHUS: O
Bpatb Ha cebs BOCIIUTAHMSA: XUMHUYECKON COCTaBJISIOIIECH
OTBETCTBEHHOCTh 32 | - C(QOPMUPOBAHHOCTh €CTECTBEHHOHAyYHOM  KapTHHBl  MHpa,
pa60Ty YJIEHOB 9KOJIOTHYSCKOM KYJIbTYpPHI, | POJIX XUMHU B  I[MO3HAHHU SIBJICHHI

KOMaH/Ibl
(MOYUHEHHBIX),
pe3ysbTar
BBITIOJTHEHU S
3aJaHuH.

MOHUMAaHHE BIMSHHS COLMAIBLHO-
HKOHOMHUYECKHX MPOIECCOB Ha
COCTOSIHUE IIPUPOJHON u
COLIMAIBHOM Cpebl, OCO3HAHUE
r7100aJILHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

- TUTAHUPOBAHHE "

IpUPOJBI, B OPMUPOBAHUM MBIIUICHUS U
KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIHMOHAIbHON
IPaMOTHOCTH, HEOOXOIMMOMN Uil PELICHUs
MPAKTUYECKUX  3aJaud  SKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHHMS K CBOEMY
3JI0pOBBIO U MPUPOJTHON CpELIE;

- yMeTh COOJIIOIaTh MpaBHiIa IKOJIOTHYECKU
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OCYIIECTBIICHUE  JICHCTBUA B | I1eJ1ecOO0pPa3HOTO TIOBENIEHUS B OBITY H

OKpYXKalollel Ccpele Ha OCHOBE | TPYIOBOM  JIEATCIIBHOCTH B LIETIX
3HaHUS ~ ILeneil  yCTOMYMBOIrO | COXpaHeHUs CBOETO 3710pOBbSI u
pa3sBUTHL YEJIOBEUECTBA; | OKPYKaroLen IIPUPOIHOU cpensl,

AaKTMBHOE HENpUATHE JACHUCTBUM, | yUMTBIBaTh OIACHOCTb  BO3JECHCTBHA Ha
IIPUHOCSIIMX BpEN OKPYKAIOLIEH | KUBBIC OPraHU3MBbI OIPEICIICHHBIX BEILECTB,

cpeze; IIOHUMAsl CMBICII [IOKa3arTelisl MpeAeIbHOU
- yMEHHE MPOTHO3UPOBATH | AOMYCTUMOM KOHILIEHTPAUU
HeOIaronpusiTHbIE

JKOJIOTMYECKUE MOCJIEICTBUSA

MPEANPUHUMAEMbIX  JEHCTBUH,
MpeA0TBpaIIaTh UX;

- pacumpeHue OIIBITA
JEATENLHOCTHA 3KOJIOTUYECKON
HaIpaBJIECHHOCTH;

- OBJIaZICHUE HaBbIKAMHU Yy4EeOHO-
HCCIIEeIOBATEIbCKOM, MPOSKTHON U
COLIMAIILHOU NeITEIILHOCTH

IIK 2.4. - TOYHOCTb U CKOPOCTb YTECHHMSI CXEM U YEPTEKEH;

Ocy1ecTBiATh - TOYHOCTh U TPAMOTHOCTb MCIIOJIB30BaHMUS H3MEPUTENbHBIX HPUOOPOB U
JKCILIyaTalHuIo, CPEICTB IpU 00CITYKUBAHUU U PEMOHTE YCTPOUCTB PaInOCBS3H;
IIPOU3BOIUTD - Ka4yeCTBO BBINOJIHEHUS PabOT MO Npo(UIAKTUYECKOMY OOCIIY>KHBAaHUIO
TEXHUUYECKOE anmnaparypsl;

00CITy)KUBaHHE - TOYHOCTh M TPAMOTHOCTh O()OPMIICHHUSI TEXHOJIOTUYECKON TOKYMEHTAIIUU

Y PEMOHT YCTPOMCTB

PaguOCBsI3H..

B pesynbrare OCBOCHHUSI MPOrpaMMbl y4eOHOW IMCHMIUTMHBL (MpEeIMeTa) peann3yercs
IporpaMMa BOCIIMTaHUS, HalpaBlieHHas Ha (OPMHpPOBAHHUE CIEAYIOIIMX JUYHOCTHBIX PE3YyJIbTATOB
(JIP):

JIP 2 TlposBiasiomuii  akTUBHYIO  TIPaXJAHCKYIO  IMO3ULHUIO,  JIEMOHCTPUPYIOLIHIM
IIPUBEPKEHHOCTh NPHUHLUIIAM YECTHOCTHU, MOPSJAOYHOCTH, OTKPBITOCTH, SJKOHOMHYECKH AaKTUBHBIN U
Y4acTBYIOUIMI B CTYJEHYECKOM W TEPPUTOPUAIBHOM CaMOYNPABIEHUH, B TOM YHCIIE HA YCIIOBHSIX
N00OpOBOJIBYECTBA, TMPOJYKTUBHO B3aMMOJACHCTBYIOUIMM W  YyYacTBYIOLIMH B  J€ATEIBHOCTH
OOIIECTBEHHBIX OpraHu3auil.

JIP 4 IlposBidoomuii ¥ JEMOHCTPUPYIOLIMM YBaXXCHME K JIOASAM TpyJa, OCO3HAIOUIUM
LIEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiica K (HOpMHUPOBAHHUIO B CETEBOM Cpelie JIMYHOCTHO U
po¢eCCHOHATILHOTO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEa.

JIP 16 IlpuoGpereHne oOy4arOIIMMUCS COIMAIBHO 3HAYMMBIX 3HAHHM O TpaBUJIaX BEICHHS
HKOJIOTHYECKOr0 00pa3a )KU3HU O HOPMAX U TPAJULMIX TPYIAOBOH NEATETLHOCTH YelloBeKa 0 HOpMax U
TpaJuLUAX MOBEJEHUS YeI0BeKa B MHOIOHAI[MOHAILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 Tlonyuenue oOy4arOmUMHUCS BO3MOXHOCTH CAMOPACKPBITHS M caMopeann3anus
JUYHOCTH.

JIP 30 OcymecTBusonii MOUCK M HCIOJIb30BaHME HH(MOPMAIIUM, HEOOXOTUMOM JUIs
3¢ (HEeKTUBHOTO BHITIOTHEHHS Pa3IMYHbIX 3a/1a4, MPO()ECCHOHABHOTO U IMYHOCTHOTO Pa3BUTHSI.




2 CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHUILINHBI (TPEJIMETA)

2.1 O0beM y4eOHOM TMCHUILIMHBI (MPeAMeTa) U BUAbI Y4eOHO0# padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrpaMMbl y4eOHOM TUCHUILIMHBI (peaMeTa) 108
B TOM YHUCIJIE:

OcHoOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:

JIEKITNH, YPOKH 34
CaMOCTOSATEIbHASI pa60Ta 36
MPAKTHYECKHUE 3aHATUS 28
J1a00paTOPHBIE 3aHATHS 10
IIpodeccrnonaibHO-OPMEHTUPOBAHHOE COJEeP:KAHUE

B T.4..

TEOpETUYECKoe 00yueHue

MPAKTUYECKHUE 3aHATUS 28
nabopaTopHbIC 3aHATHUS 10

[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoOBaHHOTO 3aUeTa)
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2.2 TemaTnuyeckuii IVIaH U coiep:kaHue y4eOHOMH qucnuiuinHbl (mpeamera) OY In.12 XUMUA

1 2 3 4
dopmupyemMble
KOMIETCHIINH
HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4eOHOT0 MaTepHuaJia, MpaKkTU4ecKue v JadopaTopHble 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
[Teprnonnueckuii 3aKOH 1 TabJIMIIA OznakomieHue oOywaromuxcss ¢ ¢GopMaMu TEKylled U IPOMEXKYTOUYHOM
JI.1. Menaeneesa aTTECTallMi, OCHOBHOW U JOMOJHUTEIBHOM JIMTEPaTypOill MO KypCy AUCLMILUIUHBI U
MPOBEACHUE MHCTPYKTAXKA MO TEXHUKE OE30MacHOCTH.
OcHOBHbIE TIOHSTHS M 3aKOHBI HeOpraHuveckon u oomedt xumun. [lepuonuyeckas
cuctema xumudeckux aiementoB [[.W. MenzaeneeBa. Ctpoenue aroma. CoBpeMeHHas
MoOJenb CTpoeHHus aroma. CHMBOJIMYECKMH SI3bIK XMMUHM. XHUMHYECKUH 3JIEMEHT.
OnekTpoHHas KoHpUrypaius atroma. Knaccudukamus XaMU4eCKUX 3JIEMEHTOB (S-, p- OK 1 OK 2
, d-anemenTsl). BayeHTHBIC SIEKTpOHBI. BaleHTHOCTh. JIEKTPOHHAs MPUPOA 2 TP 16.23.30
XUMUAYECKOM  CBSI3U.  DJEKTPOOTPULATENbHOCTh.  BUABI ~ XUMHUYECKOM  CBSI3U T
(xoBasIeHTHasI, HOHHAS, METALTHYECKast, BOJIOPOIHAsS) U CIIOCOOBI € 00pa3oBaHusl.
[Tepromnueckas cucrema xumuyeckux eMeHToB /.. Menneneesa. @U3HMUECKU CMBICIT
[lepuognyeckoro 3akona J[.M. MenpgeneeBa. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUU
C TIOJIOKEHUEM XMMHYECKOT0 3ieMeHTa B [leproanyeckoii cucteme. MupoBO33peHUECKOe
u HayyHoe 3HadeHue Ilepuommueckoro 3axkona (M. Menneneesa. Ilpornossr JI.H.
MenneneeBa. OTKpHITHE HOBBIX XUMHYECKHX JIEMEHTOB
CamocrosiTesqibHasi padora od0yuarommxcs Ne 1
O3HakoMJIeHHE ¢ y4eOHBIMU U3JaHHUSIMH U JTOTIOJIHUTEIHHON JIUTEPATYpPOH, 1
YKa3aHHOM MPEenoaaBaTeIeM.
IIpakTH4eckoe 3ausitue  Nel | IlpakTtudeckoe 3ansTHe Nel PemieHue npakTHKO-OpUEHTHMPOBAHHBIX PAacUETHBIX OK10K?2
OcCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI | 3a7a4 10 TeMe: «OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI M PACUETHI 10 YPaBHEHUSIM 2 JIP
u pacyeTsl o YPaBHEHUSM | XMMHUYECKUX PEaAKIHII» 2,4,16,23,30




XUMHNYCCKHUX peaKuHﬁ

IIpodpuibHbIe U NPO(ECCHOHATBLHO 3HAYMMbIE 3JIeMEHTbI COAEePKAHMS:
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; XKuszup u nesrensHocts .M. MenneneeBa. PaqnoakTUBHOCTbD.
Hcnonbs3oBanne 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.
OCHOBHbIE XUMUYECKHE 3aKOHbI, TCOPHH U YUEHUS CIIOCOOCTBYIOT 00JIee MOJIHOMY
1 OCO3HAHHOMY NOHMMAHUIO XUMHUUYCCKUX ITPOLECCOB AJId (1)OpMI/IpOBaHI/I$I
HayYHOT'O MUPOBO33PEHMSI; KaK OCHOBBI JUIs KOJIMYECTBEHHBIX PACUETOB U PEILICHHS
MHOT'MC PAaCYCTHBIC 3aJa4YU MPAKTUYCCKOIo U TEXHOJOTMYCCKOTO 3HAUYCHUA.

OK10K2
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 XMMHYECKHUX 31eMeHTOB /.. MeHaeneeBay.

IIpoduibHbIe M PO(PECCHOHATBLHO 3HAYMMBbIE 3JIeMEHTHI COACPKAHMSL.
OcCHOBHBIE XUMUYECKHE 3aKOHBI, TCOPHUH U YUCHHUS CIIOCOOCTBYIOT OOJiee MOTHOMY
¥ OCO3HAHHOMY IMOHUMAaHHUIO XUMHYECKUX MPOIECCOB i (hopMUpoBaHUs
HAy4YHOTO MUPOBO33PEHUS; 3HAHUE OCHOBHBIX XapaKTEPUCTUK U TIOBEJACHUS
MaTepHalia B pa3HbIX YCIOBUSX, JJISI ONPEIECTIECHHUS ONTUMAJIbHBIX YCIOBHI
AKCIUTyaTalliy CPEJCTB TEXHUYECKOTO OCHAIIEHUS.

OK10OK2
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 TUIBI XUMHYECKHX pEaKUMHA C ydyacTHEM HEOpraHMYeCKHX
BeulectB. CocTaBieHHWE  ypaBHEHUN  peakiuil COETUHEHUS, Pa3JIOKEHUs,
3aMeleHus, 0OMeHa, B T.4. peaKIHii TOpeHUs], OKUCICHHUSI-BOCCTAHOBIICHUS.
VYpaBHeHUs] OKHUCIEHUA-BOCCTaHOBJIeHUs. CreneHb okucieHus. OKuCIUTETb U
BOccTaHOBUTENh. COCTaBIICHHE U YPAaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii MeTOJOM BJIEKTPOHHOro OanaHca. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC
peakuuu B TMPUPOJE, MPOU3BOJCTBEHHBIX IMpoIlleccaXx U JKU3HEACATEIbHOCTH
OpPraHu3MOB.

OK10K2
JIP 4,16,23,30

CamocrosiTesibHas pabora odyuarommxcs NeS
Ananus u npeobpa3oBaHue yueOHoH nHpopmarmu. Perienue 3a1aq mo teme
«OCHOBHBIE TTOHSITHUS U 3aKOHBI XUMUI.

IIpakTnyeckoe 3aHATHE Neq
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
peaxkuu

IIpakTuyeckoe 3ansitue Ned PenieHue SKCHEpPUMEHTAIBHBIX 3aJad IO TEMeE:
"OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE peakuuun"

IIpodpunbHbie M NpodecCHOHATBHO 3HAYMMBbIE JJIEMEHTBI COJAEPKAHMS.
3Haue€HUE OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakUuié B TMPUPOAE U Ha
NPEANPUITUSIX JKEIE3HOAOPOKHOU oTpaciiv. OKUCIUTENbHO — BOCCTAHOBUTEIbHBIC
IIPOLIECChl KAaK OCHOBa IPOLIECCOB KOPPO3UM METANIOB, pPabOThl XUMHUYECKHUX
HMCTOYHHUKOB TOKAa U aKKYMYJISITOPOB H T.JI.

OK10K2
JIP 4,16,23,30

CamocrosiTesibHas padoTa odyuaruuxcs: Ne6
ITon6op, ananu3 u npeodbpazoBanue yueOHoI nHPopmanuu. Pemenune 3a1a4 1o
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. CocTaBieHME peaklUuMid MOHHOIO OOMeHa IyTeM
COCTaBJIEHUS] MX TMIOJIHBIX M COKpAIIEHHBIX MOHHBIX YypaBHeHUH. KuciaorHo-
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
NPEINPUATHIX JKeJIe3HOJOPOKHOTO TPAHCIIOPTA.

OK 10K ?2
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 BelecTBa; [ pyboauciepcHble CUCTEMBI, X
KIacCUPUKAUg W  HCIOJIb30BaHHE B  MPOPECCHOHAIBHONH  JIEATEIHHOCTH;
[IpumeneHne CycrneH3uii u SMyJIbLCUNA B CTPOUTEIIHCTBE

JlaboparopHoe padora Nel
Peakuuu nonnoro ooMeHa.
I'mpponus cosen

JlaGopaTopHoe 3ansiTue (padora) Nel "Peakuuu nonHoro oomena. I'maponus
coier"

HccnenoBanue cpeasl pacTBOPOB COJNEH, OOpPa30OBAaHHBIX CHIBHBIMH M CIA0BIMU
MPOTOJIMTAMH, U UX pEaKIuil ¢ pacTBOpaMH WIENIOYM, M KapOoHaTa HaTpusl.
CocraBiieHne peakiuil ruapoIIn3a CoJeH.

IIpodpunbHbie M nNpodecCHOHATBLHO 3HAYMMbIE JJIEMEHTHI COJEP:KaHMS.
[IpumeHeHre Ha JKEJIE3HOIOPOKHOM TPAHCIOPTE PEAKIMM MOHHOIO OOMEHa s
yMSITYEHUST BOJBI (CHIDKEHHE KOHIEHTPAllMU HMOHOB Ca® n Mg2+). I'maponus Ha
MIPENNPUATHIX KEJIE3HOJOPOKHOT0 TPAHCIOPTA.

OK 10K 4
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuaromuxcs Ne§
Ananus u npeoOpa3zoBanue yueoHoi nnpopmanuu. Iloaroroska cooduieHuit Ha
TEMY I10 BBIOODY.

Pa3nen 3. CTpoenne u CBOWCTBA HEO

TFaHU4YC€CKHUX BCIIECCTB

16/8

Tema 3.1 Knaccuduxkarus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

Conep:xanue yueOHOro MaTepuaJa

[Ipenmer HeopraHmyeckol XuMHuH. B3anMOCBA3b HEOPraHMYECKUX BEUIECTB.
Knaccudukanus HeopraHmueckux BemiecTB. [IpocThle U CIOXKHBIE BEILIECTBA.
OCHOBHBIE KJIACChl CJIOXKHBIX BELIECTB (OKCHU[bI, TUAPOKCUIBI, KHUCIOTBI, COJIH).
HomeHkiiarypa 1 HazBaHHE HEOPraHUYECKHMX BELIECTB UCXOMAS U3 UX XUMHUYECKOU
(GbOopMyIIbI UM COCTABIIEHNE XUMUYECKOW (POPMYIIbI UCXO/S U3 Ha3BaHUS BEIECTBA
M0 MEXJIYHapOJHOM WM TPUBHAIBHOW HOMEHKJIAType. MeXMONeKyIspHbIe
B3auMozeicTBusa.  Kpucraimornapartel.  ArperaTHble  COCTOSIHHSI — BEILECTBA.
Kpucrannuueckue u amop¢Hble BemecTBa. THUIBI KPUCTATIMUECKUX PEHIETOK
(aToMHasi, MOJIEKyJsipHasi, WOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (DU3UUECKUX
CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKOH pemieTku. [IpuuuHbl MHOrOOOpas3us
BemecTB. COBpEMEHHBIE MPEACTABICHUS O CTPOCHUU TBEPABIX, JKHUJIKUX U
ra3o00pa3HbIX BenecTB. JKUIKue KpUCTAILIBI.

OK10K2
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarwuuxcsi Ne9
Ananu3 u npeobpazoBanue yueOHo nHpopmanuu. KoHciekTupoBanue mo teme
«Metammmyeckas 1 BOJOPOIHAS XHMHUYECKas CBSI3bY.
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IIpakTnueckoe 3aHsITHE Ne§
Knaccudukanms u HOMEHKIATypa
HEOPraHUYECKUX COCAMHEHUN

IpakTuyeckoe 3ansitue NeS PelieHue NnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aga4 no Teme: Kiaccugukaius 1 HOMEHKIIaTypa HEOPraHMYECKUX COSAMHEHHM
IpoduibHbIe H POPECCHOHATBLHO 3HAYMMBbIE 3JIeMEHTbI COAEePKAHMS.
HcTOUHUK MTEHBI B IEHHBIX OTHETYIIMTENSAX — B3aUMOAEUCTBUE KUCIOTHOTO U
LIEJIOYHOTO pacTBopa. VMcrnoab30BaHUE KayCTUYECKOW COJIbI, KATbIIUHUPOBAHHOM
COJIbl, CHJIMKATa HAaTpHsl, MeTacuiInKara HaTtpus, ¢pocdatsl (TpuHaTpuiihocdar u
Tpunoiaudocdar HaTpus) AJI1 OUUCTKU MOBEPXHOCTEN U MPU UX MOATOTOBKE 0]
3aIUTHBIC TOKPBITHS

OK10K2
I1IK 2.4
JIP 4,16,23,30

CamocrosiTesbHasi padora odyuarommxcs Nel(Q
Amnanus u npeoOpazoBanue yueOHoM nHpopManuu. Pemenne ynpaxxHeHUH 10 TeMe
«["eHeTnYecKas CBA3b MEKAY KJIaCCAMH HEOPIraHUYECKUX COSTMHEHUIN.

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

IIpakTnyeckoe 3ansitue Ne6 PeuieHue nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a/1a4 1o Teme: 3aJauM Ha pacyeT MacCOBOM JIOJIM (MacChl) XUMUYECKOTO AJIEMEHTA
(coenrHEeHUsT) B MOJIEKYJIE (CMECH).

IIpodunbHbie 1 NPoPecCHOHATBLHO 3HAYMMbIE 3JIEMEHTHI COIEPKAHUS.
[IpoBeneHnEe XMMUYECKOTO aHAJIN3a CTAJIM, KOHTPOJIb 332 COCTOSIHUEM OKPYKArOLIEH
Cpelbl: BOAbI, BO3AYyXa, TOUBHI MPU 3arPSI3HEHHUH XK/ TPAHCTIOPTOM, IIPOBEACHUE
BXOJHOT'O U TCXHOJIOTMYCCKOT'O KOHTPOJIA, BEIICCTB, MAaTCPHUAIIOB U WHOM
IPOAYKIIMH MTOCTYNAIOUINH Ha 5K/ IPePUSITHSI.

OK10K2
[IK 2.4
JIP 4,16,23,30

CamocrosiTesibHas padora odyuarmmuxcesi Nell
[TonGop, ananus u npeodbpazoBanue ydeOHOTO MaTepuana. Penenue ynpaxxHeHHiA
o teMme «I'eHeTnueckas cBSI3b MCKAY KilaCCaMU HCOPTaHUYCCKUX COCHHHGHHﬁ)}.

Tema 3.2 OUBUKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUUYECKUX BEIIECTB.
Mertanibl.

Conep:xanue yueOHOro MaTepuaJa

Metamnsl. O6mue Qu3nyeckue M XMMHUYECKHE CBOMCTBAa MeTayioB. CrocoObl
NoJy4eHHs. 3HaYeHHE METAJUIOB U HEMETAJUIOB B MPHUPOJE U KHU3HEIEATEIbHOCTH
9eJloBeKa W OpraHn3MoB. Kopposusi METayuioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU

OK10K2
JIP 4,16,23,30

CamocrosiTesibHasA padoTa o0yuarmmuxcst Nel2

[TonGop, ananus u npeodbpazoBanue yuebHnoit nadopmanmu. [loaroroBka
cOOO0IIeHUH Ha TeMY 110 BbIOOpPY: XKene30 — Kak OCHOBHOW KOMITOHEHT MHOTHX
cru1aBoB. [IprMeHeHre METANIIOB U UX CIIJIAaBOB B KQ4eCTBE KOHCTPYKITMOHHBIX
MaTepHaJIOB Ha MIPEIIPHUATHIX KEJIE3HOIOPOKHOT0 TpaHcopTa. Kopposus
METaJIJIOB, 0COOEHHOCTH KOPPO3UOHHBIX MPOIIECCOB, MPOUCXOIAIINX HA O0BEKTaX
KEIIE3HOJOPOKHOTO TpaHcnopra. [IprMeHeHe HEMETaIOB B KeJIE3HOIOPOKHOM
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XO3SHCTBE. HpaBI/IJ'Ia IEPEBO3KHN HEMECTAJJIOB 10 JKEJIe3HOM Jaopore.

IIpakTuyeckoe 3aHATHE
CBoiicTBa METAJUIOB

Ne7

IIpakTnyeckoe 3ansaTne Ne7 PeuieHue sKCIEpUMEHTAIbHBIX 3a4ad MO Teme: "

CBoiicTBa MeTaIIOB "

MpoduibHbie U NPOPecCHOHAIBLHO 3HAYMMbIE 3JIEMEHTbI coaep:KaHus. [[ns
JUHUANA CBSI3M W YCTPOMCTB CBS3H, OOCIY)XKMBAaHUHW M PEMOHTE TPAHCIIOPTHOTO
PAMORIIEKTPOHHOTO 00OPYJIOBaHMS HEOOXOIUMBI CTaJCATFOMHHEBBIC IPOBOJIA.
MenHblil ¥ TaTYHHBIM TPOKAT UCIOJIB3YETCSA MPU U3TOTOBJICHUH U PEMOHTE JIeTalIei
pa3IMYHOM ammapaTypbl KEJIE3HOAOPOXKHOHN CBsa3H. IIpuMeHEeHHE CILIaBOB MJIs
M3TOTOBJICHHS KOTJIOB JKeJI€3HOI0POKHBIX ITUCTEPH, BATOHOB, //1 MIOJIOTHA U T/,

OK10K2
JIP 4,16,23,30

CamocrosiTesibHast padoTa odyuarommuxcs Nel3
ITon6op, ananu3 u npeodbpazoBanue yueOHoi nHpopmanuu. KoncnektupoBanue 1no
teme «CrutaBsl MeTauioB. Kopposust MeTamioBy.

Tema 3.2.1 Hemerainl.

Conep:xanue yueOHOro MaTepuaJia

Hewmerannsl. Ilonoxenne B IICXD J[.M. MenneneeBa, 0COOEHHOCTH CTPOEHHUS.
OOue ¢gu3uueckue W XMMHUYECKHE CBOICTBA HEMETAJUIOB. THIHMYHBIE CBOWCTBA
HemetaiioB IV- VII rpynn. Knaccuduxamuss u HOMEHKIaTypa COEIMHEHUMN
HemeTalioB. KpyroBopoTel OHMOr€HHBIX 3JEMEHTOB B MpuUpoje. XHUMUYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB (OKCHIOB, T'MAPOKCUIOB,
KHCJIOT, cosiel U Jip.). 3aKOHOMEPHOCTH B MU3MEHEHHM CBOICTB MPOCTHIX BEILIECTB,
BOJOPOJHBIX COEMHEHNH, BBICIIUX OKCHUJOB U TMJIPOKCHJIOB.

OK10K2
JIP 4,16,23,30

CamocrosiTesbHast padora o0yuarommuxcs Nel4
[Ton6op, ananuz u npeodbpazoBanue yueoOHo nHbopmanmu. KoHciekTupoBaHue mo
teMe «CHiIMKaTHasi IPOMBIIUIEHHOCTh. [IpOn3BOACTBO CEPHOM KMCIOTHI».

JlaGoparopHas pabora
CBoiicTBa HEMETAIJIOB

Ne2

JlabopaTopnas padora Ne2 CBolicTBa HEMETAIIJIOB

HccnenoBanue Gpu3NYeCKUX U XUMUYECKHX CBOMCTB HeMeTauIoB. Perenne
OKCIICPUMCHTAJIbHBIX 3aJ1a4 IO CBOMCTBAM XMMHYECKHUM CBOMCTBAM HEMECTAJLIIOB, I1O
pPacIO3HAaBaHUIO U MOJIYYCHHUIO COCAMHEHUN HEMETAILIOB.

IIpodunbHbie M NpoeccHOHAIBLHO 3HAYNMBbIE JJ1eMeHThI coaepxaHus. CeneH
— OCHOBA JIJIsl U3TOTOBJICHUS BBIIpsIMUTENEH U (poTodiemMenToB. Vcnonb3oBaHue
yIJIEpO/1a B KA4EeCTBE POBOIHUKA, YTIIEPOIHOE BOJIOKHO JUUIS CO3JaHUs JIETKUX U
HKOHOMHYECKH 3(PPEKTUBHBIX 3JIEMEHTOB KOHCTPYKILIUH 5KEIE€3HOA0POKHOTO
TPAHCIIOPTa U3 KOMITOSUIITMOHHBIX MaTCPHUaAJIOB.

OK10K2
OK 4
K 2.4
JIP 4,16,23,30

CamocrosiTesibHas padora o0y4yarommxcs NelS
[Ton6op, ananu3 u mpeodbpazoBanue yueOHoi nHbopmanmu. KoHciekTupoBaHue 1o
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TeMe «CunmkaTHas IIPOMBIINIJICHHOCTD. HpOI/ISBOI[CTBO CepHOﬁ KHCIIOTBI».

Tema 3.3 Unentuduxanus
HEOPraHUYECKUX COCTMHEHUH.

Coaeprxanue yueOHOro MaTepuasa

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHX BEIIECTB (OKCHJIOB,
THIPOKCHUIOB, KUCIIOT, cosiel U Ap.). ['eHeTnueckas cBsA3b HEOPraHMUYECKUX
COECIUHEHMUH. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB IIPOCTBIX BEILECTB,
BOJIOPOJIHBIX COEIMHEHHM, BBICIINX OKCHIOB M THIPOKCUAOB. MnenTudukanus
HEOPraHMYECKUX BEUIECTB C UCIOIb30BAHUEM MX (PU3UKO-XMMHUYECKUX CBOMCTB,
XapaKTEepHbIX KaueCTBEHHBIX peakiuil. KonTpoabHas padora Nel

OK10K2
OK 7
JIP 4,16,23,30

Hmoz I cemecmpa: MakcumanbHas yaeOHasi Harpy3ka (Bcero)
O0s3aTenbHas ayIMTOpHAs yuaeOHas Harpy3ka (Bcero)
NPaKTHYECKHE 3aHITUS

nabopaTopHble 3aHATHS (PaOOTHI)

caMocTosATeNbHas paboTa

48

32

14

16

Pa3nes 4. CTpoeHue u cBOlicTBa Opr

AaHUYECKHUX COeTUHEHUMH

26/13

Tema 4.1 Knaccuduxanmus,
CTPOCHHE U HOMCHKJIATypa
OpPraHMYECKUX BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Osnakominienne oOydarommxcst ¢ (GopMaMH TEKymed ¥ MPOMEKYTOYHOH
aTTecTalMy, OCHOBHOW U JOIOJIHUTENIBHOHN JINTEPATYPOH MO KypCcy AUCLUILIIMHBI U
MIPOBEJICHNE UHCTPYKTAXKa M0 TEXHUKE 0€30I1aCHOCTH.

[Tonatue o0 OpraHMYecKHUX BEIIECTBAaX, MX IMPUMEHEHHE Ha XKeNe3HOW opore.
[losiBieHMe W pa3BUTHE OPraHWYECKOM XMMHHM Kak Hayku. [Ipemmer opraHmdeckoi
XuMHuU. MecTo U 3Ha4eHHE OPraHUYECKOW XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XHWMHYECKOE CTPOCHHE KAK MOPSIOK COCIMHEHHsS aTOMOB MOJIEKYJIE COIVIACHO MX
BAJICHTHOCTU. [IprMeHEHHE OpraHM4YecKuX BELIECTB Ha JKEIE3HOUW JOpore.
[TonoxxeHHs TeopuHM XUMHYECKOIO CTPOEHUS OpraHMuYecKux coenuHeHuit A.M.
bytnepoBa. YriepoaHblii CKENET OpraHUMYECKOW MOJIEKYJbI 3aBUCUMOCTH CBOWCTB
BEUIECTB OT XMMHUYECKOIrO CTpOeHHs MoJekya. M3omepuss u usomepsl. [loHsATHE O
¢ynximonansHoi rpynme. Pagukan.  IlpuHiunel kimaccuduKamyvya OpraHHYecKuX
coeMHEeHUN. MexayHapoaHas HOMEHKJIATypa W INPUHLOUIOBI  HOMEHKJIATyphI
OpPraHUYECKUX COCAUHEHUN

OK10K2
JIP 4,16,23,30

CamocrosiTesibHas padoTa odyuarmuxcsi Nel6

[TonGop, ananus u npeodbpazoBanue yuebnoi napopmarnuu. [loaroroBka
coo0mIeHn# Ha TeMBI 110 BbIOOPY: XKu3ub u aestenpHOCTh A. Kekyne. Kuzup u
nesirensHOCT M. Bepuenuyca. XKusHp u nestensrocts O. Bemepa. XKusHb n
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nearenbHocTh A.M. bytieposa. )Kusnb u gestensHocth B.B. MapkoBHUKOBa.

Tema 4.2 CBoiicTBa OpraHuYECKUX
coenuHeHuil. llpenenpHbie
YIIEBOIOPOABI

Conep:kanue y4eOHOTro MaTepuaa

OU3UKO-XMMHYECKHE CBOWMCTBA OPraHMYECKUX COEAMHEHHMN OTIEIbHBIX KJIAacCOB
(ocobenHOCTH KiIacCU(UKALMU U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOTUYECKUIT
psan u obmas Gopmyna; uzomepus; GU3NIECKUE CBOWCTBA; XUMHUYECKHE CBOWCTBA;
crocoObl mosyueHus): IlpenenbHble yriaeBoaopoAbl (aJKaHbl W IUKIOATIKAHBI).
OcobenHoctu Ki1accupuKay 1 HOMEHKIIATyphl, U30MepHsl, (Pu3nyecKre CBOMCTRA,
XUMHUYECKHE CBOICTBa, CIOCOOBI MoOJydeHus. l'opeHrne MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TEIUIA B TIPOMBIIIEHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX
YIJ€BOJOPOAOB, HAX0K/ICHHUE B IPUPOJIE U IPUMEHEHHUE aJKAHOB.

OK10K2
JIP 4,16,23,30

CamocrosiTesibHas padora odyuarommxcst Nel7
[Tonbop, ananus u nmpeodbpasoBanue yueOHOI nHPopMarmuu. KoHcriekTupoBaHue 1o
TEME «HpI/IpOI[HI)Ie HNCTOYHHUKHU YIJTICBOOAOPOOOB».

Tema 4.2.1 HenpenenbHbie 1
apOMAaTUYECKHE YTIIEBOIOPOIbI

Coaep:xanue yueOHOro MaTepuaJia

HenpenenbHble (a1KeHBI, aTKUHBI U alkagueHbl). OCOOCHHOCTH KiacCU(UKALUU H
HOMEHKJIATyphbl, H30Mepus, (pU3nuecKue CBONCTBA, XMMUYECKHE CBOMCTBA, CIIOCOObI
nosnydyeHus. [loaumepusanuss 3Tu€Ha Kak OCHOBHOE  HAIlpaBIIEHHE  €rO
ucnosbp3oBaHusa. Apensl. Cocras, CTpOEHHUE, MOJIydeHUe. ['opeHne aneTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHM [UIsl CBapKM M PE3KH METaJUIOB.
[IpakTyeckoe TNPUMEHEHUE AIKEHOB M aJKaJAUEHOB B JKEJIE3HOAOPOXKHOM
XO0351CTBE

OK10K2
JIP 4,16,23,30

CamocrosiTesbHast padora o0yuarommuxcs Nel8
[Ton6op, ananus u npeodbpazoBanue yueoOHo nHpopManuu. KoHCreKTUpPOBaHHE 110
teme «lIpupoaHble HCTOYHUKH YTIIEBOAOPOIOBY.

IIpakTnyeckoe  3anaTme  Ne8
Howmenxkiarypa OPTraHNUYEeCKHUX
COEMHEHUH OT/IEIbHBIX KIaCcCOB

IIpakTnyeckoe 3ansaTue Ne8 PenieHrne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM 110
TEME: HOMCHKJIaTypa OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ OTJACJIBHBIX KJIaCCOB
IIpoduibHbie U MPO(PECCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJEePKAHUA.
XKunkue yrieBonopoisl (6€H3UHBI, KEPOCHHBI, COJISIPOBBIE Maciia, Ma3yT) - B
Ka4eCTBC Iropro4ero B ABUTaTCIIsIX BHYTPCHHETO Cropadus IMOABHUXXHOT'O COCTaBa
KEJIe3HOJOPOKHOT0 TpaHcnopTa. TBep/ble YriieBo10po il (TapapuHbl) —
KOMITOHCHTHI )KUJJKHUX CMAa30K, UCIIOJIB3YEMBIX JIsI CMAa3KU IIpU pEMOHTE neTaneﬁ
Pa3IMYHON anmnaparypsl KEJIE3HOLOPOKHON CBA3H.

OK10K2
I[IK 2.4
JIP 4,16,23,30
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CamocrosiTeqbHasi padora o0yuarommxcs Nel9
[Ton6op, ananus u npeodbpazoBanue yueoHoi nadopmanmn. KoHcnektupoBaHue 1o
teMe «JlueHoBble yriieBoopo/ibl. Pe3una u kayuyk».

IIpakTn4yeckoe 3aHATHE Ne9
[Tonydenue 3TuieHa U U3YYEHHUE €O
CBOWCTB

IIpakTuyeckoe 3ansitue Ne9 PernieHue SKCHEpUMEHTAIBHBIX 3a7ady MO TEMeE:
"[lonyyenue >TUjIeHa U U3y4EHUE €ro CBOMCTB"

MpopuiabHbie ¥ nNpodgecCHOHAIBHO 3HAYUMbIE 3JJIEMEHTHI COJEePKAHUSA.
[IpumeneHus: MOMMMEPOB HA MPEANPUATUAX KEIEC3HOAOPOKHOIO TPAHCHOPTA MJIA
anekTpousossiuuu, [IpoayKThl nonMMEpu3auvMd OKCUJA OTUJIEHA — BIOKCU[
(KOMITOHEHT SIOKCHIHON CMOJIbI) TMPUMEHSETCS I 3aJUBKU TpaHCc(hopMaTopoB,
KOHTYPHBIX KAaTYIIEK W Jpoccesied, KOTOpble OOeCleUnBaAIOT YCTOWYUBOCTH
anmnapaTtypsl K yJaapam U 3JE€KTPOU30IS N

OK10K2
[IK 2.4
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarmmuxcst Ne2(

[TonGop, ananmu3z u mnpeoOpa3zoBaHue yueOHON wuHPOpMaHH. [ToaroroBka
cooOmeHnii Ha TeMy 1o BbIOOpY: lIpuMeHeHHWe apeHOB W WX TOMOJIOTOB Ha
MOPEINPUATHIX KEIE3HOJOPOKHOTO TPAHCHOPTAa. TOKCHYHOCTh apOMATHUECKUX
YIIJIEBOAOPOJOB. Sl JOXUMHUKATHI.

Tema 4.2.2 CriupTsl 1 (HEHOJBI.
Anbaeruipl 1 KETOHBI

Coaep:xanue yueOHOro MaTepuaJia

OcobenHocTy KiIaccupuKay 1 HOMEHKIIATyphl, U30MepHsl, (PU3nYecKre CBOMCTBA,
XUMHUYECKHE CBOWMCTBA, CMOCOObI modydeHus. [IpakTuueckoe mNpUMEHEHHE
STHJICHTJIMKOJISL, TIuIepuHa. [lpumenenne ¢popmainbaernia, aleTanbaeriia.

OK10K2
JIP 4,16,23,30

CamocrosiTesibHas padora o0y4yarommxcst Ne21
[TonGop, ananuz u npeodbpazoBanue yueOHol nHpopmanuu. Pemenue ynpaxHeHui
1o TeMe «CHupThl, PEHOIIbI U AJIbJIETUABIY.

IIpakTuyeckoe 3ansaTue Nel0
CBolicTBa CIUPTOB U ANBACTUIOB

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

IIpoduibHbIEe M PO(PECCHOHATBLHO 3HAYMMBbIE 3JIeMEHTHI COACPKAHMSL.
OnHoaTOMHBIE CIUPTHI — KaK OCHOBA JJAKOKPACOYHBIX MAaTEPUAIIOB, HAXOIALIUX
CBOE MIPUMEHEHUE B KEJIE3HOJTOPOKHOM XO3SHUCTBE (Kpacka Jisi TOKPBITUS
YCTPOMCTB U JeTaJICl Pa3JIMYHOMN anmapaTypsl KeJIEe3HOAOPOKHOMN CBA3H;
MIacTU(UKATOPHI, MPUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-, BIIATOCTOUKUX
JeTaNsIX pa3InyHON anmaparypsl )KEJI€3HOAOPOKHOM CBA3U. U T.1.). [IpakTHueckoe
3HAYEHHE APOMATHYECKUX CIIUPTOB M MX MPOU3BOAHBIX B KEJIE3HOIOPOKHOM
X03s51iicTBe. AHUIMHO-(OPMaIbACTHIHBIE — KOMIIOHEHT 3JIEKTPOU30JISIIUOHHBIX
JIAKOB, HEOOXOAMMBIX B ANEKTPOTEXHUYECKON anmnaparype. MypaBbUHBIN albAeruj

OK10K2
JIP 4,16,23,30
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KaK KOMIIOHEHT 0aKeJIMTOBOTO JIaKa, SABJSIOIIUMCS aHTUKOPPO3HOHHBIM IMOKPBITHEM
JUIsL YCTPOMCTB U IeTANIeH Pa3IuYHON alIapaTypshl )KeJIe3HOIOPOKHOMN CBA3H.
TexcTomuT Kak OCHOBA AJI U3TOTOBJICHUS JIIEKTPOU30IATOPOB. IIpuMeHnenne
allCTOHA B JKEJIE3HOLOPOKHOM XO3SMCTBE.

CamocTrosiTesbHasi padora o0yuarommxcs Ne22

[Tox6op, ananu3 u npeodbpazoBanue yuebnou napopmanmu. [loaroroBka
coob1ieHuit Ha TeMy 10 BeIOOpy: [IpakTHyueckoe 3HaUeHHE OJJHOATOMHBIX CIIUPTOB B
YKEJIE3HOOPOKHOM X03sicTBe. [lepeBo3ka CIMPTOB 110 KEIE3HOM 10POTeE,
MapKupoBKa rpy3oB. Metanoun: xemoduins u xeMopoOus. ITaHOI: BelHyaiiiee
0J1aro U CTpamrHoe 3710. AJIKOTOJIU3M U ero npodmiakTuka. [Ipaktnaeckoe
3HaYE€HUE MHOTOATOMHBIX CITUPTOB B KeNE3HOAOPOKHOM Xo3siicTBe. [lepeBo3ka
apOMAaTUYECKHUX CIIMPTOB IO JKEJIE3HOU OPOTe, MApKUPOBKA IPY30B.

Tema 4.2.3 KapOoHOBBIE KUCTOTHI U
CJIO’KHBIE D(PHPHI.

Coaep:xanue yueOHOro MaTepuaJia

OcobeHHoCTH KTacCu(pUKAIMA 1 HOMEHKIIATYPBI, H30Mepusi, PU3NUECKUE CBOICTRA,
XMMHYECKHE CBOWCTBA, CIOCOOBI MOJyyeHHs. Mbula Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, uX Motouiee neiicteue. CiioxkHble 3(pUphl KaK MPOU3BOAHbIE KAPOOHOBBIX
KHCJIOT.

OK10K2
JIP 4,16,23,30

CamocrosiTesibHas padoTa odyuaromuxcs Ne23

[TonGop, ananuz u npeodbpazoBanue yuebHou napopmaimu. [loaroroBka
cooO01IeHnH Ha TeMy 110 BbIOOpY: MypaBbuHas KUCIIOTA B PUPOJE, HAYKE U
npousBojicTBe. Mcropus ykcyca. [IpakTrueckoe 3Ha4eHHE albICTHI0B U X
MIPOU3BOJIHBIX B JKEIIE3HOIOPOKHOM X03stiicTBe. [IepeBo3ka alibIeTu/I0B 1Mo
KEJIe3HOU Jopore, MapKUpoBKa rpy3oB. [IpakTrueckoe 3HaUeHHE KapOOHOBBIX
KHUCJIOT Y UX MPOU3BOIHBIX B KEJIE3HOIOPOKHOM X03s11cTBE. [IlepeBo3ka
KapOOHOBBIX KUCIIOT MO KeNe3HOH Topore, MapKUpoBKa rpy30B. [IpakTuueckoe
SHAYCHHE )XUPOB U UX MPOU3BOJHBIX B KCJIC3ZHOAOPOKHOM XO03SICTBE.

IIpakTHyeckoe 3ansitue Nell
KapOonoBbie  KHCIOTBI U UX
MIPOU3BOTHBIC

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

" KapOoHOBBIE KUCIOTHI U UX MPOU3BOIHBIE "

IIpoduibHbie U MPO(PECCHOHATBLHO 3HAYMMBIE JJIEMEHTBI COJEePKAHUA.
[IpuMeHeHne maBeneBoi KUCIOTHI ISl OYMCTKH METAJUIOB OT P>KABUYMHBI M HAKUIIH.
U JeTaJIeN pa3IMYHON anmnaparypsl KEJIE3HOAOPOKHOU CBA3U

OK10K2
I[IK 2.4
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarwuuxcsi No24
ITon6op, ananu3 u npeodpazoBanue yueOHoU nHPpopmauu. [TuceMennas padora o
TeMe «MpuIa, KaK COJIM BBICHIMX KapOOHOBBIX KHCIOTY
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Tema 4.2.4 AzoTcoaepxaiiue
COEIMHEHUSI

Conep:kanue y4eOHOTro MaTepuaa
OcobenHocty K1accupuKai 1 HOMEHKIJIATYPbI, U30Mepusi, PU3NUECKUE CBOICTBA,
XMMHYECKHE CBOHCTBA, CIIOCOOBI ITOJIyYCHHUSI.

OK10K?2
JIP 4,16,23,30

CamocrosiTesibHast paboTa odyuarommxcs Ne25

[Ton6op, ananu3 u npeodpazoBanue yueOHoi nHbopmanmu. [loaroroBka
cooOmieHuit Ha TeMy 1o BeIOOpY: JKu3Hb u nestenbHocTh H.H. 3unuHa.
AnunnnHoBbIe kpacuTenu. [IpakTudeckoe 3HaueHre aMUHOB M UX MPOU3BOAHBIX B
YKEJIE3HOIOPOKHOM X03s1cTBE. [lepeBo3ka aMUHOB MO KEJIE3HOM AOpOreE,
MapKUPOBKa IPy30B.

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

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

Ipopunbubie U NPoPecCHOHATBLHO 3HAYMMBIE JJI€MEHTHI COJAEPKAHUS.
AMuHBI 00ABISIOT B COCTaB KpacuTellei 1 HHTMOUTOPOB KOPPO3UH, TPUMEHSIEMBIX
Ha OOBEKTaX JKEJIC3HOJOPOKHOTO TpaHCIOPTa. TpEeTUYHBIE aMHHBI SABISIOTCS
KaTajau3aTopaMu OTBEPXKACHHSI B IOJMYPETAHOBBIX JIAKaX, HCIOIb3YyEeMbIX s
OTIIEIKK  PATUO3JICKTPOHHOW  ammapaTrypbsl, JeTaleii TOJIBIKHOTO COCTaBa.
AHUIMHO-(GOPMaNbACTUAHBIE CMOJIBI, MPOIYKT TMOJMKOHICHCAIIMM AaHUJIUHA U
dbopManpaerua B NPUCYTCTBUU  COJITHOH — KHCIIOTBI, HCIOJB3YIOT  JUIS
MIPUTOTOBIIECHUS ANEKTPOU3OIALNOHHBIX JIaKOB, HEOOXOTUMBIX B
ANEKTPOTEXHUICCKOW armaparype. AMHHOIUTACTBI, COJCpXKAIlue MeNTHIHYIO
TpyMIy, SIBISIIONIMECS TEPMOPEAKTUBHBIMU MOIMMEPAMH, UAYT IJISl U3TOTOBIICHUS
JICKOPATUBHBIX MATEPHAIOB W OJICKTPHUYECKON amnmaparypbl B JIOKOMOTHBHBIX
coctaBax. Bo Bcex pecropaHax B TMoe3qax HCIONB3YIOT JIETKHE HEOBIOIUECs
TapeJIKu, U3TOTOBJICHHBIC M3 PA3HOBUIHOCTH aMUHOILIACTOB (Menaayp).

OK10K2
OK 4
JIP 4,16,23,30

CamocrosiTesibHas padora o0y4yarommxcst Ne26
[Ton6op, ananuz u npeodpazoBanue yueoOHo nHpopMannn. KoHcekTHpoBaHUE 10
Teme «buosoruueckasi pojib 1 OMOCUHTE3 OEIKOBY

Tema 4.3 Opranuueckue BeIIecTBa B
KU3HEJEATEIIbHOCTH YEJIOBEKA.

Coaepixanue yueOHOIro MaTepuasa

buooprannueckue coenunenus. [IlpuMmeHenne u OHOJIOTHYECKasl POJib YTIIEBOIOB.
OkwuclieHHe YTIIeBOJIOB — WMCTOYHHUK DHEPTUU JKMBBIX oOpraHu3moB. Oobmactu
MPUMEHEHUsT aMHUHOKHCIOT. [IpeBpamieHus O€NKOB THINM B  OpraHu3Me.
buonornueckne ¢Gynkuum OenkoB. buonmormueckue GyHKIME KUPOB. Poib
OpPraHMYECKON XMMUHU B pelIeHUH MpoOieM MuieBoil 6e3omacHoctu. HykinenHoBbIe
KHCIIOTBI: cocTaB U cTpoeHue. CtpoeHne HyKiaeoTuJoB. CocTaB HYKJIEHMHOBBIX

OK10K?2
JIP 4,16,23,30
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kucinotr (JAHK, PHK). Ponap HyKIEHHOBBIX KHCJIOT B JKH3HEACITCIBHOCTH
OpraHU3MOB.

Ponp xuMum B 0OOECHEYEHHHM SKOJOTUYECKOW, DJHEPreTHYCCKON W TMHIIECBOM
Oe3omacHOCTH. POJIb OPraHMYECcKO XMMHUHM B PEIICHUU MPOOIEM SHEPreTHIeCKON
0€30IaCHOCTH, B Pa3BUTUH MEAMIIMHBI, CO3JaHMH HOBBIX MaTEPHAIOB, HOBBIX
HWCTOYHUKOB SHEPruM (aJbTepHATUBHBICE MCTOYHUKH HJHepruu). OnacHoOCTh
BO3JICHCTBUSI Ha JKMBBIC OPTraHU3Mbl OPTraHUYECKHUX BEIISCTB OTACIIBHBIX KJIACCOB
(YrimeBomopoIbl, CIUPTHI, (PEHOIBI, XJIOPOPTaHUIECKHE TTPONU3BOIHBIC, AJTbICTHIBI U
Jp.), CMBICIT TTOKa3aTeJIsl MPEEIbHO TOYCTUMONW KOHIICHTPAIIUH.

CamocrosiTesibHas padoTra odyuarommxcss Ne27
[Tonbop, ananu3 u nmpeodpasoBanue yueOHOI nHPpopMaruu. KoHcriekTiupoBaHue 1o
teMe «buonoruyeckast pojib 1 OMOCHUHTE3 OEIKOBY.

JlaGoparopHoe 3ansitue (padora)
Ne4 CpoiicTBa yIiieBOJ0B

JlabopaTopHoe 3ansiTue (padora) Ned4 "CpoiicTBa yrineBogoB"

IIpoduabHbie U MpodeccHoHATBLHO 3HAYUMBbIE 3JIeMEHTHI cojiep:kaHusi. DHupbl
MacJITHOW KHUCIIOThI, 00pa30BaHHbIE MACITHOKHUCIIBIM OpPOXKEHNUEM TIIHOKO3bI,
MCTIOJIB3YIOTCS KaK TIACTH(HUKATOPHI JAKOB JUIS yCTPOHCTB U A€TANICH pa3IMIHON
anmnapaTypsl KeJIe3HOJOPOKHOM CBSI3U. YTIEBOIbI U UX IIPOU3BOIHBIE UCIIOJIB3YIOT
B KaueCTBE MUTATEIbHOIO IIPOJYKTA B IPUBOK3AJIbHBIX Kade, pecTopaHax u T.11.;
IIPU IPOM3BOJICTBE OyMaru, KjieeB; HakpaxMaJluBaHHs Oellbsi Ha MPpayeuyHbIX
koMOuHatax MIIC; a1 u3roToBIeHUsI BKJIA IbIIIEH MOJIIUITHUKOB BTYJIOK,
LIECTEPEH MOABHYKHOIO COCTAaBA JKEJIE3HOJOPOKHOIO TPAHCIIOPTA.

OK10K2
OK 4
JIP 4,16,23,30

CamocrosiTesibHas padoTa odyuarmuxcsi Ne28
[TonGop, ananus u npeodbpazoBanue yueOHoit napopmannu. KoncnexkrupoBanue mo
teMe «buonoruueckas pojib yrieBoJ0B»

Pa3nes 5. Kunernueckne 1 TepMOXHMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUS XUMHYECKHUX PeaKIui

4/2

Tema 5.1 Kunetnueckue u
TEPMOXUMHUYECKHE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKUX PEAKIII

Conep:xxanue y4eOHOro MaTepuaa

Xumnueckue peakiuu. Kiaccupukanuss XUMHUYECKHX peakuuil: 1mo ¢a3oBoMy
coctaBy (TFOMOTE€HHbIE U TETEpPOreHHbIE), IO HCHOJb30BAHUIO KaTaiau3aTopa
(kaTanuTHYecKHe M HeKartanuTudeckue). CKOpoCTh peakluu, €€ 3aBUCUMOCTb OT
pasnIUuHBIX  (DAKTOPOB: TPHUPOJBI PEATUPYIOMIMX  BEMIECTB, KOHIICHTPAIIMH
pearupymoomux BelecTB, TeMmmnepaTypsl (mpaBwio Baut-T'odda), mmomamu
pEaKIMOHHON NOBEPXHOCTH, HalW4Msl KaTaiu3zatopa. Ponb KkaTtamu3aTopoB B
IIPUPO/IE€ U IPOMBIIIIIEHHOM IIPOU3BOJCTBE. DHEPIUsl aKTUBALIMU. AKTUBUPOBaHHBIN
kommuiekc. Karanmuszaropel u  karanu3. Poip  karanm3aTopoB B NpHpPOJE H

OK10K2
JIP 4,16,23,30
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MIPOMBIIIJIEHHOM —Tnpou3BojacTBe. Kiaccudukanus XUMUYECKUX peaklMii: 1o
terioBoMy  3ddexty  (9K30Tepmuueckue, dSHAoTepmuueckme), mo OK 2
obpatumocTu (oOpatumbie W HeoOpatumble). TermmoBbie 3PGHEKTb XUMHUYECKUX
peakuuii. TepMmoxumuyeckue ypaBHeHHs. OOpaTUMOCTh peakmuii. XHUMHUYECKOE
paBHOBECHE U €r0 CMEIIECHUE O] ACHCTBUEM Pa3INuHbIX (DaKTOPOB (KOHIEHTpALUs
peareHTOB WJIM HPOAYKTOB pPEAKIUH, IaBICHHE, TeMIlepaTypa) JUIsl CO3JaHus
ONTHUMAJBHBIX YCIOBHM MPOTEKaHUS XUMHUYECKUX TporeccoB. [lonstue o006
SHTAJBIMU U dHTporuu. DHeprusi [n66ca. 3akon ['ecca u cnencrtBus u3 Hero. Poib
CMEIIIEHUs] PABHOBECHS B TEXHOJOTMYECKHUX MPOIeccax.

CamocrosiTesibHast paboTa odyuarommxcs Ne29

[TonbGop, ananu3 u mnpeobpazoBanue yueOHoU wuHPopmanuu. I[loaroroska 1
COOOIIIEHUH Ha TEMY 10 BBIOODY.
IIpakTuyeckoe 3anstue  Nel2 | IlpakTnueckoe 3ansitue Nel2 PemieHue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 2
CkopocTh XMMHYECKMX peakuui. | 3a1a4 no teme: "CKOpoCcTh XMMHUUECKUX peakuuid. XuMuieckoe paBHoBecue" OK 1 OK 2
XUMHUYECKOE PaBHOBECHE IIpoduabHbie u NpodeccnoHATBLHO 3HAYHMBIE 3JIeMEHThI CO/lep:KaHusl. TIP 4.16.23.30
BydepHbie pacTBOPBI B TEXHOJIOTHUYECKUX porieccax (MpH 3JIEKTPOXUMHIECKOM T
HaHECEHUH 3allUTHBIX NOKPBITUH, B IPOU3BOJICTBE KpAaCUTEIeH)
CamocrosiTesibHast paboTa odyuarommxcs Ne29 1
ITonroToBka K yuacTuio B MUHH-KOH(pEpeHIIMH Ha TeMy «Opranndeckas XUMHUs —
JPyT WIK Bpar?y.
Pa3nea 6. lucnepcHbie CHCTEMBI 6/3
Tema 6.1 J[ucriepcHble CUCTEMBI U Coaepixanue yueOHOro MaTepuasa 2

(bakTOpBl UX YCTOWYMBOCTH

HucnepcHsle cuctemsl. Komonaasle cucremsl. Mctunnbie pactBopsl. PacTBopeHne
Kak Qpu3nKo-xuMuueckui npouecc. PactBopbl. CriocoOb! NpUTrOTOBIECHUS
pactBopoB. PacTBopuMocTs. MaccoBas 1011 pacTBOpeHHOr0 BeniecTsa. [IpenensHo
JIOTTYCTUMBbIE KOHIIEHTPAIMH U UX UCIIOJIb30BAHUE B OLIEHKE 3KOJIOTHYECKON
6e3onacHocTu. Knnaccudukanus JucrnepcHbIX cUCTeM 1o cocTaBy. CTpoeHue u
(akTOpbl yCTOWYMBOCTH JUCIIEPCHBIX cHcTeM. Pacrio3HaBaHUEe HCTUHHBIX
PacTBOPOB, KOJUIOUAHBIX PACTBOPOB U IpydoaucriepcHbIX cucteM. CTpoeHune
Muneisl. PaccenBanue cBeta mpu Npoxok/I€HUU CBETOBOTO ITy4Ka yepes
OINITUYECKU HEOAHOPOAHYIO cpeny (3ddexta Tunmans)

[IpoBenenne MmuHu-koHpepeHIH Ha TeMy: «OpraHudeckasi XuMusi — Ipyr Wiu
Bpar?»
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CamocrosiTesbHasi padora o0yuarommxcs Ne30
[Tox6op, ananus u npeodbpazoBanue yueoHnoi nadopmamnmu. [TloaroroBka
COOOIIIEHUH Ha TEMY I10 BEIOODY.

JlaboparopHoe 3ansTHe (padora)
NeS VccnenoBanue TUCIEPCHBIX
CHUCTEM.

JlabopaTopHoe 3ansiTue (padora) NeS «lccinenoBanue TUCTIEPCHBIX CUCTEM.
[IpuroTtoBneHue u M3y4eHHe CBONCTB AUCIIEPCHBIX CUCTEM Pa3HbIX BHJIOB:
CYCIIEH3UH, SIMYJIbCHH, KOJUIOUAHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX U
KOJUIOUJHBIX PACTBOPOB, BBIABJICHHUEC OCHOBHBIX pa3n1/1q1/11?1 MCKAY HUMMU.
Ipopuabubie M nNpodecCHOHAIBHO 3HAYUMbIE 3JJIEMEHTHI COJePKAHUA.
[Ipumenenne cMos ¥ OUTyMa MPH CTPOUTENHCTBE U PEMOHTE IKEJE3HBIX IOpPOT,
Cycnen3uu abpa3uBHBIX MaTEpHUajOB B BHUJAE MACT JJIS OYMILEHUS U MOJTHPOBKU
MCTANNIIMYCCKHUX HOBerHOCTCﬁ; JIaKH, KPAaCKH.

OK10K2
OK 4
I1IK 2.4
JIP 4,16,23,30

CamocrosiTesibHas padoTa odyuarommxcs Ne31

[ToxroroBka cooOmieHnii Ha TeMy 10 BEIOOPY: PacTBOpHI, HCIIONB3yeMbIE B
OBITOBOM, IPOU3BOACTBEHHOM JI€ATEILHOCTH YelloBeKa. PacTBOpHI, MpUMEHsSEeMEbIE B
YKEJIE3HOJOPOKHOM X031 CTBE

IIpakTnyeckoe 3ansitue Ne 13
Pemenne 3ala4 Ha IMPUTOTOBJICHUC
pPacTBOpPOB.

IIpakTuyeckoe 3ansitue Ne 13 PenieHue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX
3a/1a4 1o TeMme: Perienue 3a1a4 Ha IPUrOTOBIICHUE PACTBOPOB.

IIpodunbHbie 1 NpodecCHOHATBLHO 3HAYMMbIE JJIEMEHTHI COIEPKAHUS.
[IpuroroBnenue paboyero pacTBopa npu Ae3uH(EKIINs MOBEPXHOCTEN B BarOHax U
MOMENICHUsX /1 TpaHcnopTa (3 %-HOro pacTBopa XJOpaMHHA, COJITHOM KUCIOTHI
WM KayCTUYECKOW COJIbI) MPUTOTOBJICHHE HEUTPATU3YIOIIETO pacTBOpa Mpu
XUMUYECKHUX 0JKOrax.

OK 1 OK 2 IIK
2.4
JIP 4,16,23,30

CamocrosiTelibHast pa6oTa odyuarwmmxcs Ne32
ITon6op, ananu3 u npeodbpazoBanue yueOHoU nHPpopmanuu. KoHcniekTupoBaHue 1o
TeMe «3HaueHNe U MPUMEHEHUH MOJIMMEPOB B OBITY»

Pa3nes 7. KauecTBeHHbIC peaknuu 00HAPYKeHUs] HEOPTAHMYECKHX U OPraHNYeCKUX BellecTB

2/1

3anaTue  Neld
Pemienne AKCIIEPUMEHTAIBHBIX
3a7a4 o pacIo3HaBaHUIO
OpFaHquCKHX BCIIICCTB.

IIpakTH4eckoe

IIpakTuyeckoe 3ansitue Nel4 PemieHue SKCIEPUMEHTANBHBIX 3a7ad IO TEME:
«PemieHre OKCIEPUMEHTAIBHBIX 3aJad [0 PAaCIO3HABAHUIO OPraHUYECKUX
BEILECTBY.

IIpodunibHbie 1 MPOPecCHOHATBLHO 3HAYMMBIE 3JIEMEHThI COAEePKAHUA. Y MEHUE
pacro3HaBaTh U 3HaTh (PU3MKO-XMMHUYECKHE CBOMCTBA MEPEBO3UMBIX BEIIECTB
(KUCNOT, TOIUIUB, PEAreHTOB U Jp.), B T.4. U OMACHBIX I'PY30B, JEHCTBUS C
XUMUYECKUMH BEILIECTBAMU B aBAPUNHBIX CUTyalUsIX.

OK10K2
OK 7
JIP 4,16,23,30
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CamocrosiTesibHas padoTa o0yuyarmuxcsi Ne33
[Ton6op, ananus u npeodbpazoBanue yueoHoi nadopmanmn. KoHcnektupoBaHue 1o
teMe «buonoruyeckas poiib yrieBOJOB»

Pa3nen 8. Xumusi B ObITY U PON3BOJACTBEHHOI /1eATEIbHOCTH 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 1 OK 2
CUCTEeMaTH3alMsl 3HAaHUH. B 00eCIeYeHNH SKOJIOTMYECKOM, SHEPreTUYECKOM U MUIEeBON O€30MacHOCTH, Pa3BUTHH OK 7
JuddepeHunpoBaHHbII 3aUeT. MenuuuHbl. [IpaBuia moucka M aHaIM3a XMUMHYECKOW HMH(OpMAIMK W3 PasTHYHBIX 2 K 2.4
UCTOYHHMKOB (HayyHas M YydeOHO-HaydHas JMTeparypa, CpelcTBa MacCOBOM TP 4.16 '23 30
uHpopmanuu, cetb HTEpHET). T
O60061enue u cucreMatusanus 3Hanui. J{uddepeHnupoBannblii 3a4eT.
CamocrosiTesibHas padora odyuarommxcs Ne34
[TonGop, ananus u npeodbpazoBanue yuebHnoit napopmannu. KoncrnekrupoBanue mo 1
TeMe «3HaueHHEe U IPUMEHEHUH MOJIMMEPOB B OBITY».
Hmoz Il cemecmpa: MakcumanbHasi yaeOHast Harpy3ka (BCero) 60
O0s3aTenbHas ayIMTOpHAs yueOHas Harpyska (Bcero) 40
IIpaKTUIECKUE 3aHATUSA 14
nmabopaTopHbIe 3aHATHS (pabOTHI) 6
caMOCToOsITelIbHas paboTa 20
ITpomeskyTouHas arrecraums : JuddepeHIMPOBAHHBIN 3a4eT
UTOro 108
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3. YCJIOBUS PEAJIN3AIIMA ITPOT'PAMMBI YUEBHOM JUCIUIIJINHBI (ITPEJJMETA)

3.1 TpeGoBaHNsi K MUHUMAJBLHOMY MATEPHAIBLHO-TEXHUYECKOMY 00ecredeHn 0

VYuebHas AUCHUIUIMHA (PEAMET) peaan3yercs B y4eOHOM KaOHWHETE COIMaIbHO-DKOHOMHYECKHX
JTUCIUILINH.

OO6opynoBaHue yueOHOTo KabuHeTa:

— T0Ca/I0YHBIE MECTa M0 KOJIMYECTBY 00yUaroMInXCs;

— pabouee MecTo Mperno1aBaTes;

— METOJUYECKHE MaTepHaIbl MO TUCHUIUINHE;

Texnuueckue cpeiacTBa oO0ydyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
o0opynoBaHue, KOTOpPOE JMJOKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHUSAM O€30IMacHOCTH U
HAIEKHOCTH, MPEeIyCMaTpUBaTh BO3MOXXKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJIB30BaHHUA KaOWHETa, C
LEeNbI0 HM3YyYEHUS COOTBETCTBYIOLIEH MUCUUIUIMHBI, MYJIbTHUMEIUNHOE O00OpyaoBaHUE (IIPOECKTOpP H
IIPOEKLIMOHHBIN AKpaH UM UHTEPaKTUBHAs J0CKA), JIOKAIbHAsI CETh C BBIXOJIOM B Internet.

HammeHoBaHue cHenMaabHOrO TIOMEIICHUS: TOMEIIEHHE [UIS CaMOCTOATENbHON paboThl,
YuranpHeli 3a1. OCHAIIEHHOCTh: pabodee MecTo, KOMIBbIOTEp (HOYTOYK) € AOCTYyINoM K ceTu «HTepHer»
u DUOC.

HaumeHoBaHMe crielalbHOTO MOMEIICHUS: yueOHas ayAUTOPUS IS TPOBEACHUS MPAKTUIECKUX
3aHATUNA, TPYNNOBBIX KOHCYIbTALUNA, WHIUBUAYATbHBIX KOHCYJIbTAIMM, TEKYIIEr0o KOHTPOJIA,
MIPOMEXKYTOUHOM aTTecTaluy, Yd4eOHas ayIuTOPUHU, OCHAIICHHBIE OOOPYJOBAaHHEM M TEXHUYECKUMHU
cpenctBamu  o0ydyeHus. OcHaieHHOCTh: Kommiekt yueOHON wmeOenu, HOYTOYK, NPOEKIHOHHOE
o0opynoBaHue (MyJIbTHMEIMHHBIA TPOSKTOP U IKPaH).

IlepeuyeHb JUIEH3HOHHOTO U CBOOOHO PACIPOCTPAHIEMOr0 MPOrPpaMMHOI0 odecreYeH s :

Microsoft Office 2010 Professional Plus (ITaker 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

Cepsucer OM1OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun IMCHUILIUHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

Heorpannuennasi BO3MOXHOCTH J0ocTyma, ooydaromierocsi kK OMOC u3 mo0oit TOUkH, B KOTOPOH
UMeeTCsl JOCTYNl K HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetu «lHTepHeT» (mamee - ceTh
«MlHTEpHETY), KaK HAa TEPPUTOPHUN OPTAaHU3AINH, TaK U BHE €e.

Hoctyn k cucremam BuaeokoHpepenicBazn DMOC (MobunbHast M AEKCTONMHAs BEPCUU WM Ke
BEO-KJIMEHT).

3.2. UupopmannoHHOe o0ecniedeHre peajn3anuu NPOrpaMmbl

Hns peanuzanmu nporpaMMbl OMOIMOTEUHBIN (QOHI 00pa3oBaTEbHONW OpraHU3alMK JOJDKEH
MMETh MeYaTHbIE U/WIIN 3JIEKTPOHHBIE 00pa30BaTeIbHble U MHPOPMAIIMOHHBIE PECYPChI, PEKOMEH1yEMbIE
IS UCTIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOIECCE.

IlepeyeHb pekoMeHAyeMbIX Y4eOHBIX M3IaHUH, JONOJHUTEJbHON JuTeparypbl HTEpHeET-
pecypcoB, 6a3bl JaHHBIX 0U0JAMOTEe4YHOr0 PoHIA:

OcHOBHBIC HCTOYHHMKH:

1. bopucos, A. H., Xumus: yaeonuk / A. H. bopucos, E. C. Octpornsanos, T. b. boiiosa, JI. I1.
ApnameBa. — MockBa: KnoPyc, 2024. — 331 c¢. — ISBN 978-5-406-11987-7. —  URL:
https://book.ru/book/950237 (mara obpamienus: 13.06.2023). — TekcT: 37K TPOHHBIIA.
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2. lenucona, O. 1., Xumus: yueonuk / O. U. Jleancoa. — Mocksa : KnoPyc, 2023. — 307 ¢. —
ISBN 978-5-406-11978-5. — URL: https://book.ru/book/950217 (mata oOpamenus: 13.06.2023). —
TekeT: 2eKTpOHHBIN

JlonoJIHUTeIbHbIe HCTOYHHUKH (U151 BHITIOJIHCHNS BHEAYJUTOPHON CaMOCTOSITEIbHON PabOThI):

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

2. Caenko O. E. Xumusi: yueOHUK AJIsl KOJUIeIKe: obmeoOpazoBaTenbHas noaroroska / O. E.
Caenko. — M3n. 2-e - PocroB-na-Jlony: ®@enukc, 2018. - 282, [1] c. - (Cpennee mpodeccuoHaIbHOE
obpazoBanue). - ISBN 978-5-222-31141-7.

Ilepuoauyeckue M31aHuA:
Vitamin De (Buramun /le)
Hayka u xu3Hb

Ilepeuens npogeccHOHAIBLHBIX 023 JaHHBIX M HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnextponnast wuH(popMammoHHast oOpa3oBarenbHas cpega OpUIIC. - Pexum nocryma:

http://mindload.ru/

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

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

4. OBC Y4eOHO-METOANYECKOr0 IEHTPa M0 OOpa30BaHHIO HA JKEJIE3HOMOPOKHOM TPAHCIIOPTE
(OB YMILI XK/T) - Pexxum poctymna: https://umczdt.ru/

5. OBC usnmarenscrBa «Jlauby»- Pexxum mocryma: https://e.lanbook.com/

6. ObC BOOK.RU- Pexwum nocryma: https://www.book.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCIUILINHBI

(IIPEIMETA)

KoHTposb 1 o1ieHKa pe3ynbTaToB OCBOCHUS y4eOHOW MUCIMILIUHBI (IIPEIMETa) OCYIIECTBISIETCS

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

00yJarmuMucs

WHAUBUAYAJIbHBIX

3aJIaHUM.

IIpomexxyTouHas

arrectauuss B (hopme

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

OcBanBaemble Pa3nea/Tema T oneHoYHBIX MEePONPUATHH
komnerennuu (OK, ITK),
JJUYHOCTHBIC Pe3y/ibTaThbl
(JIP)
OK 1 Bribupats cnioco6st | P1: Tema 1.1 - YeTHBIM onpoc;
peleHus 3a1a4 P2: Tema 2.1, Tema 2.2 - 3amayd Ha COCTaBJICHHUE XUMHUYECKUX
npodeccnoHaTBEHOMI P3: Tema 3.1. — 3.3; bopmyi;
NEITENbHOCTHU P4: Tema 4.1 — 4.3, - 3agaHus Ha UCIIOJIb30BAHUA XUMHUUYECKOU
IIPUMEHUTEIBLHO P5: Tema 5.1 CUMBOJIMKM W Ha3BaHWM COCIMHEHUM I10
K pa3JIMuHbIM P6: Tema 6.1 HOMEHKJIaType MEXIYHapOJHOI0 COH3a
KOHTEKCTam P7: Tema 7.1 TEOPETUYECKOW M NPHUKIAJIHOM XHMHHU U
P8&: Tema 8.1 TPUBHUAIBHBIX HA3BaHUM JJII COCTABIICHUS
JIP 2,4,16,23,30 XUMHYECKUX POPMYIT;
- 3acnymMBaHue COOOIIEHUN U OIEHKa MX
MOATOTOBKU;
- Pe3ynpTar BBINOIHEHUS BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- Pe3ynbTaT BBINOJHEHUS NPAKTUUYECKOMN
paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHNUS;
- IlonGop, anamu3 wu mnpeoOpazoBaHHUE
yueOHOI nH(popMau
OK 2 P1: Tema 1.1 - YcTHBIN onpoc
Hcnonb3oBath P2: Tema 2.1, Tema 2.2 - 3acnymMBaHue COOOIIEHUN U OIIEHKA MX
COBPEMEHHBIE cpenctra | P3: Tema 3.1. — 3.3; MOATOTOBKY;
MOMCKa, aHaiInu3a u | P4: Tema 4.1 — 4.3, - 3amaHusd Ha UCHOJIb30BAHUA XUMUYECKOU
HMHTEpIpETaluu P5: Tema 5.1 CUMBOJIMKM W Ha3BaHWM COEIMHEHWM I10
uHpopManuy, n | P6: Tema 6.1 HOMEHKJIATypEe MEXIYHapOAHOIO COH3a
nH(pOpMaLIOHHbIE P7: Tema 7.1 TEOPETUYECKON M NPHUKIAJAHOW XMMHUHU H
TEXHOJIOTHH s | P8: Tema 8.1 TPUBHUAIIbHBIX HA3BaHUW JUISI COCTaBIICHUS
BBITIOJTHCHUS 3a1a4 XUMUYECKHUX (HOpMYIT;
npodeccnoHanbHOM - Pe3ynpTar BBINOIHEHUS BHEAYIUTOPHBIX
NEeSTETHHOCTH. CaMOCTOSITEJIbHBIX PaboT
- Pe3ynbTaT BBINOJHEHUS NPAKTUUYECKOMN
paboThI;
JIP 2,4,16,23,30 -IIpakTMKO-OpUEHTUPOBAHHBIE 3aJaHUS;
- Ilogbop, ananmu3 u npeoOpa3oBaHuE
yueOHoM nHdopmanuu
OK 4 P2: Tema 2.2 - YcTHBIN onpoc
DddexTuBHO P3: Tema 3.2 - 3acnymMBaHue COOOIIEHUN U OIIEHKA MX
B3aMMO/ICHCTBOBATh u | P4: Tema 4.2, Tema 4.3 MOATOTOBKH;
paborath B koJuiekTHBe u | P6: Tema 6.1 - 3a/1aHKs HA UCIIOJIb30BAHUSA XUMUYECKOMN

KOMaHE.

CUMBOJIMKM W Ha3BaHWH COEIMHEHHWH II0
HOMEHKJIATypEe MEXIYHApPOJIHOI0 COK3a
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JIP 2,4,16,23,30

TEOPETUYECKON W MPUKIATHON XHUMHUU U
TPUBUAIBHBIX HA3BAHWUW AJII COCTABICHUS
XUMHUYECKUX POpMYI;

- Pe3ynprar BbINONHEHUS] BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- Pe3ynbTar BBINOJIHEHHS NPAKTUYECKOU
padoTHI;

- Pesynprar BbIMONHEHUS Tab0OpaTOPHOM
paboTHI;

-IIpakTHKO-OpHEHTHPOBAHHBIE 3a/1aHUS;

- Ilonbop, anamu3 wu mnpeoOpazoBaHHUE
yueOHOI nHpopMaIH

OK 7

CopnelicTBOBaTh
COXPaHEHHIO OKpPY’KaroIe
cpensl,
pecypcocOepekeHuro,
IPUMEHSTh  3HaHUSA 00
U3MECHEHUH KJIMMara,
INPUHLMIIBL  OEpEekITUBOIO
IIPOM3BO/ICTBA,

3¢ (HeKTHBHO JIEHCTBOBATH B
Ype3BBIYANHBIX CHTYaIUIX.

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

-[IpakTHKO-OpUEHTHPOBAHHBIE 3a/IaHUS;
- Ilombop, ananm3 wu mpeoOpa3oBaHUe
yaeOHol nH(pOopMaIuy,;

JIP 4,16,23,30

IIK 2.4. P3: Tema 3.1, 3.2 - Pe3ynbTaT BBINOJHEHUS NPAKTUUYECKOMN
Ocy1iecTBIATH P4: Tema 4.2.1,42.3 paboTHI;

JKCIUTyaTaluIo, P6: Tema 6.1. - PesynpTar BbIMONMHEHUS JabopaTOpPHON
pou3BouTh TexHuueckoe | P8: Tema 8.1 paboThI;

o0CITy)KHBaHHE U PEMOHT
YCTPOMCTB paOCBSI3H.

-[IpakTHKO-OpHEHTHPOBAHHBIE 3a/1aHUS;
- Ilonbop, amamu3 wu mnpeoOpazoBaHUE
yueOHoil nHpopmanuu

5. HEPEYEHDb UCHTIOJIB3YEMbIX METOJ10OB OBYUEHUA
5.1 IlaccuBHBIE: TEKIMH (TEOPETHUECKUE 3aHATHUS), OTPOCHI, IPAKTHYECKHE U Ja00opaTOpHbIe

3aHATHA.

5.2 AKTUBHBIC U UHTEPAKTUBHBIC: MUHU - KOH(PEPESHITHSI.
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