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1. ACHOPT YYEBHOM JUCHUILIUHBI «XUMHUS»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMMbl
Pabouas mporpamma y4ueOHON IUCHMIUIMHBI «XUMHS» SBISETCS YacCThIO MPOTPAMMBI
IOATOTOBKH CHELUAIINCTOB cpenHero 3BeHa B coorBerctBuM ¢ PI'OC mo cnenmanbHOCTH
11.02.17 «Pa3paboTka 31€KTPOHHBIX YCTPOMCTB M CUCTEM» KBATN(UKALUS — TEXHHUK.

1.2. MecTo yuyeOHOii TMCUMIJIMHBI B CTPYKTYPe NPOrpaMMbl OJAT0OTOBKHU CHIENUATH-
CTOB Cpe/IHero 3BeHa
Pa6ouas nporpamma 1o gucuuiuinae « Xumus» (YI1.05) o0si3aTenpHON 9acThi0 0011€00-

pa3oBaTeNbHOTO 1MKJIa 00pazoBaTenbHON mporpammsel B cootBeTcTBHM ¢ PI'OC CIIO no cnenu-
anbHOCTH 11.02.17 «Pa3paboTka 3JIeKTPOHHBIX YCTPOICTB U CUCTEM.

1.3. lesu 1 3aga4u U3y4eHHUs] AUCUUIIMHBI

dopmupoBaHue y 00ydaroIIUXCs MPEICTABICHUS O XUMHUYECKOW COCTaBISIOLIEH ecTe-
CTBEHHO—HAyYHON KapTUHBI MHpPA KaK OCHOBBI MPUHATUS PEIICHUN B KU3HEHHBIX U MPOU3BO/-
CTBEHHBIX CUTYallUsIX, OTBETCTBEHHOI'O ITIOBEJEHUS B IPUPOJIHOM CpeJie.

3ajaud TUCHUTIIUHBIL:

1) chopmupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
SABJICHUM B OKPYKalOLIEN cpesie, NENOCTHOM HayqYHOW KapTUHBI MUpPa, B3aMMOCBS3HM U B3aNMO3a-
BUCHMOCTHU €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBIIATH (POPMYJIbI HEOPTaHUYECKUX M OPTaHHUYECKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIHM, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH PE3YyIbTaThl XHUMH-
YECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIITNX XUMUYECKUX IKCIIEPUMEHTATBHBIX
WCCJIEIOBaHMM C COOJIO/IEHUEM MPaBHII 0€30MaCHOT0 OOpaIlleHUs ¢ BEIIECTBAMHU U JTaOOpaTop-
HBIM 000PYZIOBaHUEM;

4) pa3BUTh YMEHUS UCTIOIH30BAaTh WH()OPMAIINIO XUMHYECKOTO XapaKTepa U3 pa3IuIHbIX
HMCTOYHHKOB;

5) chopMupoBaTh YMEHUSI TPOTHO3UPOBATH MOCIEACTBUS CBOEH AESITETbHOCTH U XHMH-
YECKHUX MPUPOHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX IMPOIIECCOB;

6) copmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUI XUMUUYECKON HAYKH U TEXHOJO-
TUH TSI pa3BUTHUS COITMAIBHON U TTPOU3BOJICTBEHHOM cdep.

2. PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIIUILIUHBI
W3yueHne AUCHUILUIMHBI CIIOCOOCTBYET (POPMHUPOBAHUIO CIEAYIOMIUX OOIIMX U MpodeccHoHab-
HBIX KOMIIETEHINH, a TAKXKE JINYHOCTHBIX PE3YJIBTATOB:

OO0umue u npodeccuoHATbHbIE KOMIIETCHITHA

Kon HaumeHoBaHue pe3ysibTaTa 00yueHHs

TCJIBHO K Pa3JIMYHBIM KOHTCKCTAaM

OK 01 | BeiOupats criocoObl pemieHus 3a1a4 npodecCHOHANbHON N1eATeNTbHOCTH MPUMEHU-

HOH JIesTeIbHOCTH;

OK 02 | Hcnonbs30BaTh COBPEMEHHBIE CPEJCTBA MOWCKA, aHAIM3a M WHTepIpeTanud uH)op-
MaluH, 1 HHOOPMALMOHHBIE TEXHOJOTHH AJIS BBIIOJHEHUS 3a/1a4y MpodeccuoHasb-

OK 04 | DddexTuBHO B3aUMOCHCTBOBATH U pabOTaTh B KOJJICKTUBE M KOMaH/IC,

(eKTHUBHO IEHCTBOBATH B YPE3BBIYAWHBIX CUTYAITUSIX

OK 07 | ConeiicTBOBaTh COXpPAHEHUIO OKPYXAIOIIEH Cpelibl, PecypcocOepeKeHuto, MpuMe-
HATH 3HAaHUA 00 M3MEHEHHMH KJIMMaTa, IPUHINIBI OEPekKIMBOrO IPOU3BOJICTBA, d(]-

I[IK 1.1 | OcymecTBiaTh Moa00p TEXHOJIOTHH, TEXHHMYECKOTO OCHAIIECHUS W O0OpYHAOBaHUS
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JUTst COOpPKH, MOHTaXa U IEMOHTa)Ka 3JI€MEHTOB 3JIEKTPOHHBIX OJIOKOB, YCTPOMCTB U
CHUCTEM Pa3JIUYHOr0 THUIIA

JInyHOCTHBIE pe3yJIbTAThI

JIP4 [TposBIISIIOLINI M IEMOHCTPUPYIOLININ YBaKEHHUE K JIOJIAM TPY1d, OCO3HAIOIINHN LIEH-
HOCTb COOCTBeHHOTro Tpyaa. CtpemMsinuiics K GOPMUPOBAHUIO B CETEBOU cpefie JIhY-
HOCTHO ¥ MPO(ECCHOHATHHOTO KOHCTPYKTHBHOTO «II(PPOBOTO CIICAA

JIP13 JleMOHCTpHUpYIOUTUH TOTOBHOCTh M CIIOCOOHOCTh BECTU JUAJIOT C JIPYTUMU JIHOIbMU,
JIOCTUTaTh B HEM B3aUMOMNOHMMAaHUS, HAXOUTh OOIIKE LIENU U COTPYIHUYATH JUIsl UX
JOCTHKEHUS B PO eCCHOHANTbHON AESITETbHOCTH

JIP14 [TposiBnsitouii  CO3HATENBHOE OTHOIIEHUE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTIENTHON MpodecCHoHaNbHOM U 00IIECTBEHHON AESITENbHOCTH

3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILIMHBI

3.1. O0beM yueOHOii TMCUMNJIMHBI M BUABI Y4eOHOI padoThI

Bun ydeOHoii pa6oThl Konuuecmeo uacos

MaxkcumajibHasi ydeOHAsi HATPY3Ka (Bcero) 86
Qo6s3aTeTbHAsI AyTUTOPHAs yueOHasi HArpy3Ka (Bcero) 86
B TOM YHCIIE:

JICKLIUH 56
MPaKTUICCKHUE 3aHATHS 20
11a00paTOPHEIE 3aHATH 10
CamocrosiTesibHasi padora o0y4yaronierocs (Bcero) -
Koncyabranumn -
IIpoMeRyTOUHAS aTTeCTALMS —
Hrorosas arrecramus 1,2 cemectp — mudepeHInpOBaHHBIH 3a4€T

3.2. TemaTnyeckuii MJIaH U cojiep:KaHue Y4eOHOH AUCHUIIIMHBI

®opmu-
HaumenoBanue pa3- | CopaepskaHue y4eGHOro MaTepuaJia, JjabopaTtopHble padoThl M NPAKTH- Oobem pyembie
J1eJIOB U TeM yecKHe 3aHATHS 4acos KOMIIe-
TeHUHUH
1 cemectp
Pa3nen 1. OcCHOBBI CTPOCHHS BeLIECTBA
Copep:xanue y4eO0HOIr0 MaTepHaJia:
CoBpemeHHast MoJieb cTpoeHusl aToMa. CUMBOJIMYECKUH A3BIK XUMHH. XUMHU-
YEeCKHI 3JIEMEHT. JJIeKTPOHHAs KOH(purypamnus aroma. Kiraccuukamus Xxumu-
YECKHUX DIEMEHTOB (S—, P—, O— smeMentsi). BaneHTHbIE 21eKTpOHBL Banent- 5
HOCTB. DJIEKTPOHHAS MPHUPOAA XHMHUIECKOH CBSI3U. DIEKTPOOTPHIATEIFHOCTb.
Bunbl xuMudeckoil cBsi3u (KOBaJIEHTHAs, MOHHAS, METAIMYECKasi, BOJOPOJI-
Tema 1.1 CpaBHeHNE |, 0y i crocobr eé 06pa3oBaHUsL. OK 01
aATOMOB XMMHYECKHX TpakTiueckas padora OK 02
3J1eMEHTOB H NPHPO- S ——— _ _ _ OK 04
18 XHMHYECKOi CBSi- aZlaHuil Ha MCIONb30BAHHE XMMHYECKOH CHMBOIMKM H Ha3BaHHH OK 07
- COCTMHEHUII MO HOMEHKJIAType MEXIYHApOIHOTO COI03a TEOPETHUECKOW H
TIPUKIIATHON XUMHUU U TPUBUAJIIBHBIX HAa3BaAHUHW JJIA COCTABJICHUA XUMHYCCKUX
(hopMyIT IBYXaTOMHBIX COeIUHEHUH (OKCHIIOB, CYIb(OUIO0B, TUAPHUIOB U T.I.) H 2
JpYIMX HEOpPraHWMYECKUX COECOUHEHUM OTAENbHBIX KiaccoB. lIpakruyeckue
3a/laHusl Ha YCTAaHOBJIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XHMUYECKHUX 3JIe-
MEHTOB U NEPUOJUUYECKUM U3MEHEHUEM CBOMCTB XMMMUYECKHX JIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBUU ¢ NojoxeHueM B Ilepuonuueckoil cucreme.
Tema 1.2. Hepuoau-|IIpakruyeckast pabora 2 OK 01




YyeCcKHii 3aK0H 1 Tao0-
auna .. MenpaeJe-
eBa

Ilepuoauueckas cuctema xumuueckux snementos .M. Menneneena. duzunue-
ckuit cmbicn Ilepuogmueckoro 3akoHa [I.M1. MenneneeBa. 3akOHOMEPHOCTHU
W3MEHEHHSI CBOWCTB XMMHYECKHX JIIEMEHTOB, 00pa3yeMBIX MMM IPOCTHIX H
CIIOJKHBIX BCIICCTB B COOTBETCTBUHM C ITOJIOKCHHEM XHMHYECKOTO 3JICMEHTA B
Ilepnoguueckoii cucremMe. MUpoOBO33peHUYECKOE U HaydyHOE 3HaueHue Ilepuo-
nmaeckoro 3akoHa J[.J1. Menneneesa. [Iporaossr [I.11. Menneneesa. OTKpbITHE
HOBBIX XMMMYECKUX 3JIEMEHTOB. PellleHue NpakTHKO-OpUEHTUPOBAHHBIX TEO-
PETHUYECKUX 3alaHUi Ha XapaKTEPU3aLHMI0 XUMHUUECKHUX 3JeMEHTOB «MeTaiu-
Yeckre / HeMETATMUCCKUE CBOWCTBA, JICKTPOOTPHUIIATEIHPHOCTh XUMHUCCKUX
9JIEMEHTOB B COOTBETCTBUU C HX JJIEKTPOHHBIM CTPOCHHEM U IMOJIO)KEHHEM B
TIEpUOANYECKON cucTeMe XUMu4eckux aseMeHToB .M. MeHnneneeBay.

OK 02
OK 04
OK 07

Pa3gen 2. XumMuueckue peakuun

2.1. Tunbl xXuMHYe-
CKMX peaKuui

Copep:xaHue yuedOHOro MaTepuajia

Krnaccudukanms v TUIBI XUMHYECKHX PEAKIUI C yIaCTHEM HEOPTaHHYECKHX
BemecTB. CoCTaBIeHNE ypaBHEHUH PEaKIMi COSAMHEHUs, PA3JIOKEHH, 3aMe-
IIeHNs, 0OMEHa, B TOM YHCIIE TOPEHHSI, OKHCICHUSI—BOCCTAHOBIICHHSA. Y paBHE-
HUSI OKHCIICHUSI-BOCCTaHOBICHUS. CTeneHb oknucieHus. OKUCINTENb U BOCCTa-
HoBuTeNb. COCTaBiIeHHE YpaBHEHHH OKHCIHMTEILHO—BOCCTAHOBHTEIBHBIX pPe-
aKIUi METOAOM NIEKTPOHHOTo OanaHca. OKHUCIUTEIbHO—BOCCTAHOBUTEIIBHBIE
peaxkuu B NPHUpPOJE, NMPOU3BOACTBEHHBIX Ipoleccax U KU3HEAEATCIbHOCTH
OpPTaHU3MOB.

IIpakTuyeckas padora

KonnuectBeHHble OTHOIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B
XMMHHU U PACUYETHI 10 YPAaBHEHHUSAM XMMHUYECKHX peaknuil. Mo Kak eIuHUNa
KOJIMYecTBa BellecTBa. MousipHas Macca. 3aKOHbI COXPAaHEHHs MacChl U dHEp-
run. 3akoH ABorajpo. MossipHblii 00bEM ra3oB. OTHOCHTENbHAS IFIOTHOCTh
ra3oB. Pacu€rbl 10 ypaBHEHUSM XMMHUYECKUX PEAKIMM C UCIIOJIB30BAHUEM Mac-
Cbl, 00b&Ma (HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BENECTBA.

OK 01
OK 02
OK 04
OK 07

Tema 2.2. DJieKTpo-
JINTHYECKAS]  JTUCCO-
NHANMHST W HOHHBIN
o0MeH

Coaep:xanue yue0HOT0 MaTepuasa

Teopust >MEKTPOIUTHUYECKON auccoruanui. MoHBI. DIEKTPOJIUTHI U HEIJIEK-
TpouThl. Peaknuu moHHOTO 0OMeHa. CocTaBieHHE peakIMii HOHHOro oOMeHa
IIyTEM COCTABJICHUSI MX TOJIHBIX M COKpAIIEHHBIX MOHHBIX ypaBHeHHH. Kuc-
JIOTHO—OCHOBHBIE peakIny. 3aJaHMsI Ha COCTABJICHNE HOHHBIX PEaKInil.

OK 01
OK 02
OK 04
OK 07

Paspnen 3. CTpoenue 1 CBOMCTBA HEOPraHMYECKHUX BelleCTB

Coaep:xanue yue0HOT0 MaTepuasa

Tema 3.1. Kuaaccm-

[penmer Heopranmdeckoi xumud. Kiaccupukamus HEOpPraHHYECKHX Be-
mectB. [Ipocteie u cioxHble BemiecTBa. OCHOBHBIE KIIACCHI CIOXHBIX Be-
mecTB (OKCHIBI, OCHOBAaHUS, KUCIOTHI M COJIM). B3amMOCBsA3b HeopraHHue-
CKMX BelIeCTB. ArperaTtHble COCTOSIHHS BellecTBa. Kpucraiimueckue Hu
amop(dHbIe BemnecTBa. THITHI KPUCTAIUTMUECKUX PEIIETOK (aTOMHAs, MOJIEKY-
JIIpHAs, MOHHAS, MEeTAJIMYecKast). 3aBUCHMOCTh (PM3NYECKUX CBOICTB Bellle-
CTBa OT TUIA KPUCTAIUIMUECKON PEHIETKH. 3aBUCUMOCTh XUMHUIECKONU aKTHB-
HOCTH BEIIECTB OT BUJIa XUMHUECKOW CBA3M U THUIA KPUCTAIIIMYECKON perieT-
ku. [IpuanHBI MHOTOOOpa3ns BEIIECTB.

(uxkanusa, HomeH-
KJIATypa U CTPOeHHe

IIpakTnyeckne 3aHATHSA

HEOPraHu4eCKux
BEIIECTB

Homenknatypa HeOpraHMYECKHX BEIIECTB: HA3BAaHMS BEIIECTB MCXOIS W3 WX
XMUMHUYECKOH (hOPMYJBI WM COCTABICHHE XMMUYECKOH (OpMyIBI MCXOS W3
Ha3BaHUs BemiecTtBa o MexayHapogHoit (MFOITAK) nnm TpuBHambHOW HO-
MeHKIaType. PemreHne mpakTH4ecKWX 3aJaHW{ 10 KJIACCH(PHUKAINU, HOMEH-
KJIaType M XUMHYECKHUM (hopMysiaM HEOPTaHHYECKHX BEIIECTB Pa3IHIHBIX
KyaccoB (yrapHbI ra3, YrJIEKHCIBIA Ta3, aMMHUaK, TaliéHas U3BeCcTh, HETaIIé-
Hasl U3BECTh, NTUTHEBAsl COJA W JPYIMX): Ha3bIBaTh M COCTABIATH (POPMYIIBI
XMMHYECKHUX BELIECTB, ONPEAENSATh MPUHAANIEIKHOCTh K Kiaccy. McTouHuKH
XMMHUUYECKOi MHpopMaimu (cpeacrtBa MaccoBod MHpopmaiuu, MHTEpHET U
apyrue). ITouck mHpOpManmMy 1o Ha3BaHUSIM, HICHTU(PHUKATOPAM, CTPYKTYp-
HBIM popmyIam.

OK 01
OK 02
OK 04
OK 07

Tema 3.2. (Imgmqo-|C0nepmaHne y4e0HOro MaTepuasa

OK 01




XHMHYECKHEe  CBOJi-
CTBAa  HeOpraHmdye-
CKHX BelIeCTB

Meramnel. O0mue Gusndeckue U XUMHUYECKHEe cBoiicTBa MeTayuioB. CrocoObl
MOJy4eHUsl. 3HaU€HUE METAJIOB U HEMETAJNIOB B IIPUPOJIE U JKU3HEACATENbHO-
CTH YeJIOBEKa M OpraHm3MoB. Kopposust MeTamioB: BHIBI KOPPO3HH, CHOCOOBI
3aIIMTH] METAJUIOB OT KOPPO3HUH.

Hemeramnsr. OOmme ¢u3ndeckne ¥ XAMHUYECKHE CBOWCTBA HEMETAUIOB. TH-
mugHBIe cBoicTBa HemeTainioB IV — VII rpymm. Knaccndukanus n HoMeHKIa-
Typa COCIMHEHHH HeMeTajuioB. KpyroBopoTsl OHMOT€HHBIX 3JIEMEHTOB B IpH-
poze.

XUMIYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCH-
JIOB, OCHOBaHWH, KHCIIOT, coleii W 1p.). 3aKOHOMEPHOCTH B W3MEHEHHH
CBOMCTB TPOCTHIX BEMIECTB, BOJOPOJHBIX COCTUHEHWH, BBICHINX OKCHIOB H
THUIPOKCHUJIOB.

HpaKanecxne 3aHATHA

CocraBneHne ypaBHEHHH XHUMHUYECKHX PEaKIMH C y9aCTHEM IPOCTHIX U CIIOXK-
HBIX HEOPraHWYECKUX BELIECTB: METAJUIOB M HEMETANIIOB; OKCUI0OB METAIIOB,
HEMETaJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBaHUH
1 aM(OTEpHBIX TMIPOKCUIOB; HEOPTaHUYECKUX COJIEH, XapaKTepPH3YIOIUX HX
CBOMCTBA. PelleHue mpakTUKO-OPUEHTUPOBAHHBIX NPAKTHUYECKUX 3aJaHUM Ha
CBOICTBa, COCTaB, IOJIy4YeHUE U O€30MIaCHOE UCIIOJIb30BaHHE BaXKHEHIIMX He-
OpPraHUYECKHX BEUIECTB B OBITY U NPAKTUYECKOH NEesITeIbHOCTH YeTI0BeKa.

OK 02
OK 04
OK 07

Hroro

34

Cemectp 2

Paznen 4. CTpoeHue U CBOHCTBA OPraHNYecKUX BellecTB

Tema 4.1. Kuaaccu-
¢uxanus, crpoenue
" HOMEHKJIATypa
OpPraHU4YecKHUX  Be-
ecTn

Conep:xkanue yueOHOT0 MaTepuasa

[NosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUM Kak Hayku. [Ipeamer opranuye-
CKOIl XUMHH. MeCTO U 3HaYeHHE OPTaHUYECKOW XMMHUU B CUCTEME €CTECTBEH-
HBbIX HayK. XMMHYECKOE CTPOCHHUE KaK IOPSAO0K COECAMHEHHS aTOMOB B MOJIE-
KyJie COTJIaCHO MX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHHUS TEOPUH XUMHUYECKOTO
CTpoeHHusl opraHuyeckux coeanHeHnit A.M. BytnepoBa. YrieponHslil ckenet
OpraHNYeCKON MOJIEKyJBl. 3aBUCHMOCTh CBONCTB BEIIECTB OT XHMHUYECKOTO
cTpoeHusi Mouiekys. M3omepus u m3omepbl. [loHATHe 0 (GYHKIMOHAIBLHON
rpynne. Panukan. TIpuHIMNBL KiacCU(pUKALUE OPraHUYECKUX COCTUHEHHH.
MexayHapoHas HOMEHKIIATypa M NPHHIUIBI HOMEHKIATYPhl OpPraHHYeCKUX
coenuHenuil. [loHsTHEe 00 a30TCoAEpKalMX COCAMHEHMSIX, ONOIOTHYECKH aK-
TUBHBIX BelllecTBaxX (YIrJIeBOAAX, XKHUPax, OENKax M Jp.), BHICOKOMOJICKYIISIPHBIX
coeMHEHUsIX (MOHOMEP, MOJIMMEDP, CTPYKTYPHOE 3BEHO).
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IIpakTnuyeckasi padora

Homenknarypa OpraHM4ecKMX COEIUHEHHH pa3JIMYHBIX KJIaccoB (HACHINICH-
HblE, HEHACBHINICHHBIE M apOMaTHYECKHE YTIICBOAOPOJbI, CIHUPTHI, (DEHOJBI,
QJIB/IETUABI, KETOHBI, KapOOHOBBIE KHUCIOTHI M Ap.). CocTaBiIeHHE MOJHBIX U
COKpamEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYEeCKHMX BEUIECTB OTAEIBbHBIX
KJIACCOB, MCIOJb3ysl MX Ha3BaHMSA MO CHUCTEMATUYECKOH M TPUBHAIBHOM HO-
MEHKJIaType (3TWIIeH, aleTWIeH, IIMIepuH, ¢GeHon, popManbaerus, yKcycHas
KHCJOTa, TMIuH). PacuéTer npocreiimeii GopMyIsl OpraHHYECKONH MOJICKYIIBL,
HCXOJIs1 M3 DJIEMEHTHOTO0 cocTana (B%).

OK 01
OK 02
OK 04
OK 07

Tema 4.2. CpoiicTBa
OpraHHYecKuXx  Co-
eTMHEeHM I

Conep:xanue yueOHOT0 MaTepuasa

OU3UKO—XUMHYECKUE CBONCTBA OPraHUYCCKUX COCIWHCHHN Pa3JIMYHBIX Kiac-
coB (0COOEHHOCTH KJIACCH(HKAIIMA U HOMECHKIIATYPHI BHYTPH KJlacca; TOMOJIO-
THYECKUH psil ¥ 00miass popmyrna; nu3oMmepusi; (Gu3ndecKue CBOWCTBA;, XHUMUYEC-
CKHE CBOHCTBA; CTIOCOOBI MOTYYCHHS ):

— MpeaenbHBIe YTIEBOAOPOAbI (aJKaHbI U NUKIOANKAHbI). ['opeHne MeTaHa Kak
OIWH U3 OCHOBHBIX MCTOYHUKOB TCILIA B MIPOMBINIJICHHOCTU U 6I)ITy. CBOﬁCTBa
Mpe/eNbHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IPUPOJIE U IIPUMEHEHUE AJIKAHOB;
— HenpeeNbHbIe (ATKEHbI, AIKUHBI, ANTKaIUeHbI) U apOMAaTHYECKHE YIIICBOJIO-
poxabl. ['opeHne aneTHieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHU
JUTSL CBAPKU U PE3KU METAJLIOB.

OK 01
OK 02
OK 04
OK 07




— KUCIIOPOJICOJICPKAIIIE COCTUHCHHUS (CITUPTHI U (PEHOIIBI, KApOOHOBBIC KUCIIO-
ThI ¥ 3(UPHI, aBACTH/BI U KETOHBI, )KUPHI, yIIIeBobl). [IpakTudyeckoe mpume-
HEHHWE STWICHTINKONA, TiunepuHa, ¢eHona. [IpuMeHenne Qopmanbaernaa,
areTaNbaeTHAa, YKCYCHOW KHCIIOTHI. MBUIa Kak COJH BBICHINX KapOOHOBBIX
KHCIOT. Morolue cBOMCTBA MEIIA.

— a30TCOJCPXKAIINE COCAUHCHUS (AaMUHBI 1 aMUHOKHCIIOTHI, Oenki). Bbicoko-
MOJICKYJISIPHBIC COSIUHCHUS (CHHTETHYECKHE M OHOJOTMYECKH —aKTHUBHBIC).
MoHowMmep, monumep, CTPYKTypHOe 3BeHo. [lonmmmepusanus 3THIIeHA Kak Oc-
HOBHOE HalpaBJIeHHE €ro UCIIOIb30BaHHM.

I'eHeTHyeckast CBSA3b MEXKIY Pa3IMYHBIMU KJIacCaMH OPTaHUYECKUX COCAUHE-
HHH.

IIpakTnuyeckasi padora

CBolicTBa OpraHMYECKHX COCIWHCHMH pPa3INYHBIX KJIACCOB (TPHBHAIbHAS M
MEXIyHapOHasi HOMEHKJIAaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOIY4EHHS):
IpeenbHbIe (ATKAHBI U IUKIOAIKAHBI), HEMPEACIbHbIC (AJIKEHBI, aJIKUHBI, al-
KaJWMeHbI) U apOMAaTHIECKUE YIIEBOIOPOIbI, COUPTHI U (HEHOIIBI, KapOOHOBBIC
KUCJIOTHI U 3(UPHI, albAETUAbl U KETOHBI, aMHHbI U aMUHOKHUCIIOTBI, BHICOKO-
MOJICKYJISIPHBIE COEAMHEHMs. 3aJaHus Ha COCTAaBJICHHE ypaBHEHUI XUMHUe-
CKHX peaKIuii ¢ yJacTHeM OPraHMYEeCKHX BEIECTB Ha OCHOBAHUH MX COCTaBa U
CTPOCHUS.

CocTaBieHHe cXeM peakiuil (B TOM YHCIIe 1O MPEeJI0KEHHBIM LIeNoYKaM Ipe-
BpalllCHUH), XapaKTePU3YIOUMX XUMHUYCCKHE CBOMCTBA OPraHUYECKUX COEIH-
HEHHI Ppa3IMYHbIX KJIACCOB, CHOCO6I>I HX IMOJYYCHUS U HA3BAHHUC OPraHUYCCKUX
COCAMHEHUH 10 TPUBHAIBHON MIIM MEXIYHAPOAHONW CHCTEMAaTHYECKOH HOMEH-
Kiarype. PelieHne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKHUX 3aJaHui Ha
CBOHCTBA OPraHNYECKUX COCIMHEHUI PA3IIMIHbIX KJIACCOB.

JlabopaTopHbie padoThI

IIpeBpaleHus OpraHudecKuX BELECTB IIPU HATPEBAaHUU.

ITonydeHnue 3TUIEHA U U3YYEHUE €O CBOMCTB.

MoaenupoBaHue MOJIEKYJ M XMMHUYECKUX IPEBPALLECHUI Ha NpUMEpe 3TaHa,
STUJICHA, alleTUJIEHA U JP.

OK 01
OK 02
OK 04
OK 07

Tema 4.3. Upentn-
(pukanua opranmye-
CKHX BeNmIecTB, HX
3HAYeHHe U IpHuMe-
HEeHHEe B OBLITOBOH H
MPOU3BO/ICTBEHHOM
NeATEJbHOCTH 4eJIo-
BeKa

Coaep:xkanue yueOHOro MaTepuaJa

Buooprannueckue coenuHeHus. llpumeHenne u Ouojgoruyeckast pojb yriieBo-
noB. OKuCIIeHHE YTIeBOIOB — UCTOUYHHUK DHEPTUHU JKUBBIX opraHuzmoB. Obia-
CTH TPUMEHEHUS aMHUHOKUCIOT. [IpeBpareHue OEIKOB MUIIM B OpraHH3MeE.
Bronornueckne ¢ynxunu OenkoB. buomormueckue ¢ynkumum sxupos. Pons
OpraHuvecKol XMMHHU B PElIeHNH IIPo0JIeM NHUIIEeBOH 0€3011aCHOCTH.

Ponb opranndeckol XMMHHM B PEIICHUH MPOOJIEeM SHepreTnyeckoi 6e3omacHo-
CTH, B Pa3BUTHH MEJULNHBI, CO3JaHUH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOUHHKOB
SHepruM (ajJbTepHATHBHBIE HCTOYHUKHU 3Hepruu). OmacHOCTh BO3/IEHCTBHS Ha
KMBBIE OpPraHU3Mbl OPTaHUYECKUX BELIECTB OTAEIBHBIX KIACCOB (YIIIEBOAOPO-
JbI, CIHUPTHI, (PEHOJIBI, XJIOPOPraHWYECKUE MPOM3BOJIHBIC, ANBIACTHIBI U 1p.),
CMBICIT [TOKA3aTeNsl MPEJIENIbHO JOMYCTHMOM KOHIICHTPAINH.

JlaGopaTopHble paGoThI

Wnentndukanus opraHuuecKuX COSANHEHNH pa3IMuHbIX KJIacCOB (Ha puMepe
QJIB/IETUIOB, KpaxMalia, YKCYCHOM KHCIOTbI, OSJIKOB M T.I1.) C UCHOJIb30BaHUEM
nX (PU3NKO-XMMHYECKHX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX PEaKIHM.
Henarypauus Oenka npu HarpeBaHuu. LiBeTHble peakunu OenkoB. Bo3HnkHO-
BEHHE aHAINTHYECKOTO CHTHAJIA C TOYKH 3PEHUS XUMHUYECKUX IPOIECCOB MpPH
MIPOTEKAHWN KAa4YeCTBEHHON pEakIUH, MO3BOJLIOMEN HICHTH(OUIIUPOBATH
MIPeUIO’KEHHBIE OPTaHWIECKHE BEIIECTBA.

OK 01
OK 02
OK 04
OK 07

Pazgen S. Kunernyeckue U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUS XUMHUYECKHX PeaKuii

Tema 5.1. Ckopocts|Colep:kanue yueOHOro Mmarepuaa
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OK 01




XHUMHYECKUX peak-
U, Xumuueckoe
paBHOBecHe.

CKOpOCTh peakuuu H e€ 3aBUCUMOCTb OT PAa3JIMYHbIX (haKTOPOB: MPUPOJIBI pea-
THPYIOIIUX BELIECTB, KOHLUEHTPAIMN PearipyrolnuX BelecTB, TEMIIEPaTyphl U
VIO PEAaKINOHHON MOBEPXHOCTH. TemnoBbie 3(h(HheKThl XUMHIECKUX PEaK-
ouii. DK30— W dHAOTepMHUUYeckue peaknuu. OOpaTHMOCTh peakuuii. Xummde-
CKOE€ PaBHOBECHE M €r0 CMEIIEHHE MO JEHCTBHEM Pa3INIHbIX (DaKTOPOB (KOH-
LEHTPAIHs PEarcHTOB WM NMPOAYKTOB PEAKILUH, JaBJICHHUE, TEMIIEpaTypa) sl
CO3JIaHUS ONITHMAIIBHBIX yCIOBHH MPOTEKAaHHUS XMMHUUECKHUX TporieccoB. IIpuH-
nun Jle-IaTense.

[pakTuyeckas padora

Pemenre mpakTHKO—OPHUEHTHPOBAHHBIX 33JaHUN HA aHAIM3 (PaKTOPOB, BIIHS-
IOIIMX Ha M3MEHEHNE CKOPOCTH XMMUYECKON PeakIuu, B TOM YHCIIE C TO3UIHI
9KOJIOTUYECKH LIEJIECO00Pa3HOTO MOBEICHUS B OBITY M TPYJOBOH AEATEIBHOCTH
B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY’KAIOIIEH MPUPOIHOI Cpebl.
Pemtenne npakTHKO-OPHEHTUPOBAHHBIX 3aJaHUI Ha NPUMEHEHHE MHpPUHIIUIA
Jle-IllaTenpe A HAXOXKACHUS HANpaBICHUS CMELICHHS PaBHOBECHS XUMHUeE-
CKOW peakluy ¥ aHaiu3 (aKTOpPOB, BIMSIOIIMX HAa CMENICHUE XHUMHYECKOTO
paBHOBECHSL.

OK 02
OK 04
OK 07

Pasnen 6. PacTBopbl

Tema 6.1. ITousiTue 0
pacrBopax. Hccie-
J10BaHUe CBOIiCTB
pacTBOpOB

Coaep:xkanue yueOHOro MaTepuaJa

PactBopenne kak ¢usnko-xumudeckuii nporecc. PactBopsl. CriocoObl mpuro-
TOBJIEHHUS pacTBOPOB. PacTBopuMocTs. MaccoBast 10111 pacTBOPEHHOTO BEIlE-
ctBa. CMBICII MOKa3aTeNns MPENENbHO IOMyCTHMOHW KOHIIGHTPAallUd M €ro Hc-
MIOJIb30BaHUE B OLICHKE SKOJIOTHYECKOH Oe30macHOCTH.

[TpaBuna 5K0IOrMYECKH 1IETECO00PAa3HOTO MOBEICHHS B OBITY M TPYJIOBOH Hes-
TEIbHOCTU B LIEJAX COXPAHEHMsI CBOETO 30POBbsl U OKPYKAIOLIEH NPUPOJHON
Cpenbl; ONACHOCTb BO3JCHCTBUS HAa JKUBBIE OPraHU3Mbl OIPEICIEHHBIX Be-
LIECTB.

Pemenne npakTuko-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA pPacTBOPBI, UC-
MI0JIb3yeMbI€ B OBITOBOW M MMPOU3BOACTBEHHOH ESTEIPHOCTH YEJIOBEKA.

JlabopaTopHbie padoThl

[IpuroToBneHue pacTBOPOB 3aJaHHON KOHIEHTPALMKU U OMpPENEICHUE CPEIbI
BOJIHBIX pPacTBOPOB. PelieHue 3a7au Ha MPUTOTOBIIEHHE PACTBOPOB.

OK 01
OK 02
OK 04
OK 07

Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOI /1eSIT€IbHOCTH YeJI0BEKA
(npogpeccuonanvrno—opuenmuposannoe cooepicanue)

Tema 7.1. Xumusi B
ObITY W NPOM3BOA-
CTBEHHOW JesATeb-
HOCTH YeJI0BeKa

Conep:xkanue yueOHOTo MaTepuajia

Hogeilne AocTUXKEHUSI XUMUYECKOW HAYKH U XMMUYeCKOM TexHosnoruu. Poib
XUMHUH B 00€CTIEUeHHH SKOJIOTHYECKOU, YHEPTeTHUECKON U MUIleBor Oe3omac-
HOCTH, Pa3BUTHHM MEIMIMHBL. [IpaBuia moucka W aHaIM3a XMUMHYECKOH HWH-
(dbopMaruu 13 pas3IMYHBIX HCTOYHHKOB (HAy4YHAs W y4eOHO-HAYYHAs TUTEPATY-
pa, cpencTBa MaccoBoi nHdopmarun, cetb MHTEpHET).

IIpakTnyeckas padora

ITorck u aHanM3 KecoB 0 MPUMEHEHUH XUMHUECKUX BEIECTB U TEXHOJIOTHIl ¢
y4éroMm Oyaymiei mpodeccHoHATBHON NeATeTbHOCTH.

[IpencraBnenune pe3yabTaToOB pelieHus KeHCOB B popMe MUHU—IOKIAAa C Tpe-
3CHTALMCH.

OK 01
OK 02
OK 04
OK 07
K 1.1

Hroro

52

Bcero:

86




3.3. [lepeueHb BONPOCOB HTOTOBOI0 KOHTPOJISI 3SHAHUH

1 cemecmp

OCHOBHBIC XUMHYCCKUE ITOHSATHS 1 3aKOHEI

[Tepuonuueckas cucrema xumMudeckux sineMentoB J[.M.Meneneena.
PacTBOpEI 271EKTPOIIUTOB.

Teopus 3AEKTPOIUTUYECKON JUCCONMAIIMN. MeXaHU3M JUCCOLUAIINH.
Jluccoumanus KMCIIOT, OCHOBAaHUM U COJIEH B BOJHBIX PaCTBOPAX.
Crenens aucconuanuu. CHIIbHBIC U CTa0bIe JICKTPOIUTHI.

Peakiuu B pacTBOpax 3JIE€KTPOIUTOB.
OKHCIIUTETbHO—BOCCTAHOBUTEIIPHBIC PEAKIINH.

. Oxucnurenu.

10. BoccTta"HoBuTeNn.

11. OKHuCIUTETEHO—BOCCTAHOBHUTEIbLHAS IBOMCTBEHHOCTD.

12. O0uue cBOiicTBAa HEMETAJLIOB.

13. O61ime cBOMCTBA METAJLIOB.

14. O630p 371€MEHTOB—METAIJIOB TJIABHBIX MOJTPYIIIL.

15. O630p 351eMEHTOB—METAJIOB TOOOUHBIX HOJATPYIII.

CoNoR~LNE

2 cemecmp
1. OcoGenHoctu oprannueckoi xumuu. ['omosoru. M3omepsr.
2. Knaccudukamysi opraHn4ecKux COeINHEHHA.
3. Knaccudukanusa pyHkunoHaNbHbIX rpynn. MoHO— U MoNM(yHKIIMOHAIBHBIE CO-
eIMHEHMS.
Tunel OpraHuyecKuX peakiuii.
OTtHocuTeNbHAS MIJIOTHOCTH Fa30B.
XuMudeckas CBSI3b B OpraHUYECKUX COCTUHEHHSIX.
I'eomerpus MonexyiI.
Teopust XMUMHUYECKOTO CTPOSHMSI OpraHnYecKuX coenuHeHnii A.M.bytneposa
[Ipenenbubie yrieBoaopoasl (ankanbl). CTpoeHue ankaHoB. Dusnyeckue CBOM-
CTBa.
10. Xumuueckrie CBOMCTBA akaHOB. [loydeHe u MPUMEHEHHE ATKAHOB.
11. [uknoankaHsl.
12. HempenenbHBIE YTIIEBOIOPOIBI. AJKEHBI.
13. JlueHoBsIe yriaeBoaopoasl (ankaaueHsl). Kayuyk.
14. Anxunsl. CTpoeHue U CBOWCTBA aJIKMHOB.
15. Apomatnueckue yriaeBogoposl. (apeHsl). bensod.
16. T'omomoru GeH3ona.
17. IlpenenbHbIE OJTHOATOMHBIE CITUPTHI.
18. MHOT0OAaTOMHBIE CITUPTHI.
19. ®enombI.
20. AnpIeruapl ¥ KETOHBI.
21. OqHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.
22. CnoxHble (OUpEHIL.
23. XKupsL.

©oN R

3.4 UHauBuAYyaJIbHBINA MPOEKT

WHanBHUyanbHBIH POEKT MPEACTABIsAET cO00M yueOHBIN MPOESKT WU ydeOHOe UCCleao-
BaHUE, BHINOJIHIEMOE 00yJaloLUIMMCs B paMKax OJHOI'O MM HECKOJIBKUX Y4eOHBIX AUCLUIUINH C
LEJIBI0 IPHOOPETEHNSI HAaBBIKOB B CAMOCTOSITEIbHOM OCBOCHUH COJIEPKAHUS U METOJI0B M30paH-
HBIX 00JIacTel 3HAHUHN W/WIIN BUJOB JEATEIBbHOCTH, UM CAMOCTOSITEIbHOM IPUMEHEHUU TPUOO-
PETEHHBIX 3HAHUW U CIOCOOOB JCHCTBHIA NMPH PELICHUN MPAKTUYECKUX 3aay, a TAKXKE Pa3BUTHUS
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CIOCOOHOCTH MPOEKTHPOBAHUS U OCYIIECTBICHUS LIEI€CO00pa3HOM U Pe3yIbTaTUBHOMN JesITeNb-
HOCTH (TI03HABATEIHbHOM, KOHCTPYKTOPCKOM, COIMAIBHOM, Xy10KECTBEHHO—TBOPUYECKOM, HHOM ).

[IpoekTHas AEATENBLHOCTD CTYACHTOB SIBJISIETCS OJHUM U3 METOJOB Pa3BUBAOLIETO (JIM4-
HOCTHO—OPHEHTHPOBAHHOT0) OOYyYeHMsI, HallpaBlieHa Ha BBIPAOOTKY CaMOCTOSITENIbHBIX HCCIIE-
JIOBATEJIbCKUX YMEHHH (IMocTaHOBKa MpoOieMbl, cOOp ¥ 00paboTka MHPOpPMALIUH, TPOBEICHHE
9KCIIEPUMEHTOB, aHAJU3 MOJYYEHHBIX PE3YJIbTATOB), CIIOCOOCTBYET Pa3BUTHUIO TBOPUYECKUX CIIO-
COOHOCTEH M JIOTMYECKOTO MBIIIICHUS, OOBEAMHSACT 3HAHUS, MOJYyYCHHbIE B XOJ€ Y4eOHOTrO
npolecca, U IpuoOIaeT K KOHKPETHBIM )KU3HEHHO BaXKHBIM M MMPOQPECCUOHANBHBIM MpobdieMam.

[TpoekTHast NEATETBHOCTD SIBIISICTCSI 00sI3aTEILHON YacThi0 YUeOHON AEATENbHOCTU CTY-
JIEHTOB MepBoro Kypca. CTyIeHThl BBINOIHSIOT MHAWBHIYaJIbHBIE MPOEKTHI 3a CUET BPEMEHH,
OTBEJICHHOTO Ha CAMOCTOSTEIIbHYIO PadoTy.

Bo3MoxHBI clieyomye TUITbl HHAUBUAYAIbHBIX TPOEKTOB:

— nH(pOPMAIMOHHBIE U MPOOJIeMHO—pedepaTUBHBIE pabOTHI, HANMCAaHHBIE HA OCHOBE HE-
CKOJIbKUX HAyYHBIX M JUTEPATYPHBIX UCTOYHHUKOB U MPEINOJIAraloliue CONOCTaBICHUE JaHHBIX
U3 Pa3HBIX UICTOYHUKOB M HA OCHOBE 3TOTO COOCTBEHHYIO TPAKTOBKY IIOCTaBJICHHOW NIPOOIEMBI,

— DKCIIEpUMEHTANIbHbIE PabOThl, HANMCAHHBIE HAa OCHOBE BBIMOJIHEHMSI SKCIIEPUMEHTA,
OMKMCAHHOTO B HAyKEe M MMEIOIEr0 U3BECTHBIM Pe3yNbTaT; HOCIT CKOpee HILTIOCTPATUBHBIN Xa-
paKTep U MpeAroyiaraloT CaMOCTOSTEIbHYIO TPAKTOBKY OCOOEHHOCTEN pe3ysibTaTa B 3aBUCUMO-
CTH OT U3MEHEHUS HCXOJHBIX JaHHbIX;

— HATYpaJMCTUYECKHUE M OMHUCATEIbHbIE Pa0OThI, MPECTABISAIOMNE COO0H HAOM0IeHNE U
Ka4eCTBEHHOE OMUCAHNE KaKOTO—THOO SIBJICHUS;

— HCCIeIOBaTeNIbCKHEe PabOThl, BBHIMOJIHEHHBIE C TMOMOIIBI0 KOHKPETHBIX METOJIUK H
UMEIOIINEe COOCTBEHHBIN SKCIIEPUMEHTANIBHBIM MaTepual, Ha OCHOBAaHHU KOTOPOTO JAENaeTCs
aQHAJIN3 U BBIBOJIBI O XapaKTepe UCCIIEyEMOro SIBJICHUS;

— IPAKTUKO—OPUEHTHPOBAHHBIE PadOThI, PEAoaraoliue H3roToBICHHE MaTeprallbHO-
ro o0beKTa (MOAEIHN, MaKeTa WX HHOTO KOHCTPYKTOPCKOTO U3JIENIHNs).

[IpumepHbIe TeMbl pedepaToB (J10KIa10B), UHAUBUAYATbHBIX IPOEKTOB

1. buorexHonorus u reHHas UHX)eHepus — TexHonoruu X XI Bexa.

2. HaHOTEeXHOJOTHs KaK MPHUOPUTETHOE HANpaBlIEHUE Pa3BUTH HAYKH W MPOU3BOJICTBA
B Poccuiickoit denepanuu.

3. CoBpeMeHHBIE METO bl 00e33apakMBaHMUS BOIBI.

4. AnnoTpornusi MeTaIoB.

5. Xuzub u nesrenpHOCTh JI.1.Menneneena.

6. «llepuoanyeckomy 3akoHy Oyayliee He IPO3UT pa3pyIICHUEM. ..»

7. W3oTomsl Bogopoaa.

8. Mcnonp3oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKHUX LIEIIAX.

9. PeHTreHOBCKOE M3IIy4eHHE U €T0 UCTIOJIh30BAHNE B TEXHUKE U MEITUITIHE.

10. [Inma3ma — yeTBepTOE COCTOSIHUE BEIIECTBA.

11. AmopdHsie BelecTBa B IpUPOJE, TEXHUKE, OBITY.

12. OxpaHa oKpyXarolei cpeibl 0T XMMUYECKOTO 3arpsi3HEHHUS.

13. TlpumMeHeHue TBEpIOTO U Ta3000pa3Horo okcuaa yriaepoaa (IV).

14. 3amuTa 030HOBOTO PKpaHa OT XUMHUECKOTO 3arpsA3HEHHUS.

15. I'pyboaucnepcHble CHUCTEMbI, UX Kilaccu(UKaIMs U UCHOJIb30BaHUE B MpodeccHo-
HaJIbHOM J1€ATEIbHOCTH.

16. Kocmetnyeckue remm.

17. IlpuMeHeHue cycieH3ui ¥ 3MYJIbCUI B CTPOUTENBCTBE.

18. MuHepabl ¥ TOPHBIE MOPOJIBI KAK OCHOBA JIUTOC(EPHI.

19. PacTBops! Bokpyr Hac. THIbI pacTBOPOB.

20. Bojsia kak peareHT u cpeja JIsi XMHMHYECKOTO polecca.

21. YcrpaHeHHe ®KeCTKOCTH BOJIbI HA IPOMBIIIUIEHHBIX MPEIIPUATHSIX.

22. CepHast KUCTIOTa — «XJIEO XUMUYECKON TTPOMBITIUICHHOCTH .

23. Mcnonp30BaHre MUHEPAIBHBIX KHCIOT Ha MPEANPUATHAX PA3TUIHOTO MTPOPHIIS.
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24. OKCHJIBI ¥ COJIM KaK CTPOUTEIbHbIE MAaTePUAIIBI.

25. Ucropus rurca.

26. IToBapeHHast cOJIb KaK XMMUYECKOE ChIPhE.

27. MHOTOJMKHI KapOOHAT KaJbIHS: B IPUPOJIC, B POMBIIIJICHHOCTH, B OBITY.

28. Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

29. BupTyanbHOe MOJICTMPOBAHUE XUMUYECKUX MTPOLIECCOB.

30. McTopus moay4YeHHs | IPOU3BOJICTBA AITFOMHIHHSL.

31. Koppo3usi METajIOB U COCOOBI 3aIIUTHI OT KOPPO3UH.

32. lnepTHbIe WM 6J1aropoIHBIC Ta3bl.

33. Ucropust BEACKON CITUYKH.

34. Vcropusi BOSHUKHOBEHHS U Pa3BUTHUSI OPraHMUECKOW XMMUHU.

35. )Kusub u gestenpHOCTh A. M. byTiieposa.

36. Butanusm u ero Kpax.

37. Ponib OTE€YECTBEHHBIX YYEHBIX B CTAHOBJICHHUH U PAa3BUTHH MUPOBOH OpraHUYeCKOU
XUMUH.

38. DKoJoruYecKue acleKThl HCTIOIb30BAHMS YTIIEBOJIOPOIHOTO CHIPHS.

39. DKOHOMHYECKHUE aCTIEKTHl MEKAYHAPOIHOTO COTPYAHUYECTBA IO UCTIOIB30BAHUIO

40. yriaeBoJIOpOHOTO CHIPHSI.

41. CuHTeTHYECKHE KaydyKH: UCTOPHSI, MHOT00Opa3He M MepCIeKTUBEI.

42. Pe3nHOTEXHUYECKOE MMPOU3BOJICTBO U €TI0 POJIb B HAYYHO—TEXHUYECKOM IIporpecce.

4. YCJIOBUS PEAJIM3AIINU YYEFHOU JUCHUILJIAHBI

4.1. TpeOoBaHHMsI K MUHUMAJILHOMY MAaTEePHAIbHO—TEXHUYECKOMY 00eCIedeHHI0

O6opynoBanue yueOHOTO KaOUHETa U pabounx MeCT KabuHeTa: y4eOHbIE CTOJIBI, PYKOBO/I-
CTBa M MOCOOUSI, CIIPAaBOYHBIE MaTePHAIIBI.

O6opynoBanue yueOHOT0O KaOuHeTa:

— TI0CaJI0YHBIE MECTA MO0 KOJIMYECTBY 00YHAIOIIUXCS;

— pabodee MecTo Mpero1aBaTels;

— HArJSIIHBIE TOCOOUSt U 000pyI0OBaHUE (KOMILJIEKTHI yUeOHBIX TaOMuIl, miaakaTel: «Dusu-
YCCKHUC BCIIMYNHBI 1N q)yH]laMeHTaJ'II)HI)IC KOHCTAaHThI», «Menq(yHaponHa;{ CUCTEMaA CANHUIL CI/I»,
«[lepuonnyeckas cucreMa XuMuueckux snemeHToB J.M. MenneneeBa», mopTpeThl BHIIAIOIIUX-
Csl YUCHBIX—(U3UKOB ¥ aCTPOHOMOB), TaOOpAaTOPHOE U JIEMOHCTPAIIMOHHOE 000PY/I0BaHHE.

— MTUAAKTHYECKHe MaTepuanbl (3aJaHus Uit KOHTPOJIBHBIX pa0oT, ISl pa3HbIX BUIOB OIle-
HOYHBIX CPEJICTB, IPOMEKYTOYHON aTTeCTalluu U JIp.);

— TEXHHUYECKHE CPEIICTBA 00yUueHHs (KOMITBIOTEP; TEICBH30D).

4.2. UndopmanuonHoe odecriedeHne o0yueHust

OcnosHas numepamypa:

1. I'abpwoansan O.C. Xumus. 10 xracce. 6a3oBbiii ypoenb / O.C. T'abpuansa. — 9—¢ w3,
crepeoturn. — M.: llpoda, 2013. — 192 c.

2. T'abpuensa O.C. Xumus. 11 kmacc. ba3oBelii ypoBeHb / yaeOHHK TS 001Ie00pa3oBar.
yupexaeHui. — 3—e u3., crep. — M.: Ipoda, 2008. — 223 c.

Jlononnumenvnas numepamypa

3. Opraunueckas xumus. 10—11 knace / [DnexTponnsiii pecype]. — Homkap-Ona :
Jlaboparopus cuctem myiabT™menna, 2001. — 1 saektpon. ont. auck (CD-ROM).

4. I'puitok S.A. Xumus. 11 knacc. OTBeTHl Ha 3K3aMeHallMOHHBIE Bompockl. [loa-
roroBka Kk EI'D / I'pumtok A.A., Tronsko U.A. — M.: Alipuc—npecc, 2 005. — 256c.

Humepnem—pecypcwi
5. www.fcior.edu.ru  (denepanbHbli  TeHTP  WHGOPMAITMOHHO—OOPA30BATEIbHBIX
pecypcoB). wwww.dic.academic.ru (Akagemuk. CioBapu U SHIUKIONEINHN).
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6. www.booksgid.com (Books Gid. DnexrpoHHas 6ubnroreka).
7. www.globalteka.ru (I'mo6anrteka. ['moGanpHas 6MOIMOTEKA HAYYHBIX PECYPCOB).
8. www.window.edu.ru (EquHoe okHO qoCTymma K 00pa3oBaTeIbHBIM pecypcam).

9. www.st-books.ru (JIyumas yueOHas 1uTeparypa).

10. www.school.edu.ru

(Poccuiickuii  00pa3oBaTeNbHBIN

KauecTBO, 3 (HEKTUBHOCTH ).
11. www. ru/book (DnekTpoHHas OMOIUOTEUHAsI CHCTEMA).
12. www.hemi.wallst.ru (O6pa3oBaTebHBINA CAUT TSI IKOJBHUKOB «XHUMHSI).

HopTall.

JlocTtynHocCTs,

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHS YUEBHOM

T CHATITAHBI

KoHTpoJIb ¥ OLleHKA Pe3yJIhbTaTOB OCBOCHHS yUEOHOW TUCIHUIUIMHBI OCYIIECTBIISICTCS
[IPEIOJABATENIEM B IIPOLECCE MPOBEACHUS NIPAKTUYECKUX 3aHATUN, TECTUPOBAHUSA, & TAKXKE BbI-
MOJIHEHHS O0YyYaIOIIMMUCS UHANBUIYAbHBIX 3aJJaHUH, POEKTOB, UCCIICTOBAHUIA.

Oomas/ npogeccuo-
HAJIbHASI KOMIIETEH-
st

Pe3ysbTaThl 00y4eHust

@opMBbI M METOIbI
KOHTPOJISI H OLleHKH
pe3yJIbTaToB 00yue-

HUS

OK 01 Brrbupars cno-
coOBl peIleHus 3axad
npodecCHOHABHON
JEATEIbHOCTH  [IpUMe-
HUTENBHO K pa3iuy-
HBIM KOHTEKCTaM

Ymenus:

— pacrmo3HaBaTh 3a/1a9y H/WIH MpodiIeMy

— B IpO)eCCHOHATEHOM W/HITH COITMAIbHOM KOHTEKCTE

— aHAIM3UPOBATH 33/1a4y W/MJM MPOOJIEMy M BBIIEIATH €€
COCTaBHBIC YacTH

— OTIPENIeNIATH 3TAIBI PEIICHUS 3a/1a4H

— BBUSIBIIAITh M A(G(PEKTUBHO HCKaTh MH(POPMAIHIO, HEOO-
XOJIUMYIO JIJISl pEIIeHHSI 3314 W/ WK TPOOIEMBI

— COCTAaBJIAATh IUIAH JEUCTBUS

— OTIPeNeNATh HEOOXOIMMEIE PECYPCHI

— BJIJCTh aKTyaJbHBIMH METOIAMU PaOOTHI

— B TIpo)eCcCHOHANTBEHONW U CMEXHBIX cepax

— peaJln30BbIBaTh COCTaBJICHHBIH IJIaH

— OLICHMBATh PE3yJIbTaT U MOCIAEACTBUSI CBOMX AEHCTBUIA
(caMOCTOSITENPHO WM C TIOMOIIBIO HACTABHUKA)

3nanus:

— aKTyaJlbHBIA TPO(ECCHOHANBHBIA U COIMATBHBIA KOH-
TEKCT, B KOTOPOM MPHUXOIUTCS pPabOTATh U KUTh

— OCHOBHBIC HCTOYHHMKH HH(GOpPMAIMA M PECypChl st
pemeHus 3amad W mpobieM B MpodecCHOHATFHOM W/WIIN
COLMAJIFHOM KOHTEKCTE

— QITOPHUTMBI BHITIOJHEHHS PadOT

— B Ipo()eCCHOHATIBHON M CMEXHBIX 00J1acTIX

— MeTombl paboThl B TPO(ECCHOHATEHOW U CMEXKHBIX
cepax

— CTPYKTYpY IIaHa JAJisl pelieHus 3a1a4

OpSZIOK OIEHKH Pe3yIbTAaTOB DELICHHS 3amad mpodeccuo-

HaJIbHOM J€SITEIbHOCTH

OK 02. Hcnomws3oBath
COBPEMCHHBIE  Cpejl-
CTBa TOHMCKA, aHau3a
U UHTEPIpPETAlnN HWH-
dbopmanmu, u wuHDOP-
MAIMOHHBIE TEXHOJIO-
MU U BBITOJIHCHUS
3amay npodeccuo-
HAJIbHOM JEATEIbHOCTH

Ymenus:

— OTIPeNeNIATH 33/1a4H IS TIOMCKa HH(pOpMaIn

— OTIpeNeNIATh HeOOXOAMMbIE HCTOYHUKH MH(OpMAIH

— IJIAaHUPOBATH MPOIIECC MONCKA

— CTPYKTYPUPOBATH MOIy9aeMyI0 HHPOPMAIIHIO

— BBLAENATH HanboJjiee 3HaYMMOE B IepevHe HHPOpMauu

— OLICHUBATh IPAKTUYECKYI0 3HAYUMOCTb pE3YyJIbTAaTOB
MOUCKA

— o(opMIIATE PE3yNIBTAaThl MOUCKA, MPUMEHSTH CPEICTBA
MH()OPMALMOHHBIX TEXHOJOTHH AJIsl pelieHus npogeccuo-

HaJIbHBIX 3a1a4

YCTHBIH OIIPOC;
(bpoHTaNBHBIHONPOC;

OLICHKa KOHTPOJBbHBIX
pabor;

HaOJIIO/ICHUE 32 XOJIOM
BBINIOJIHEHUS  J1abopa-
TOPHBIX paboT;

OILICHKa BBIIIOJIHCHUSA
nabopaTopHbIX PaboT;

OIICHKa MPAKTUICCKUX
pabot pemeHus Kade-
CTBCHHBIX, PACUYCTHBIX,
npodeccnoHaIbHO
OPHEHTHUPOBAHHBIX
3amad);

OIIEHKa TECTOBBIX 3a1a-
HHIL;

HaOJIIOJIEHHE 3a XOJ0M
BBIIOJIHEHUS WHIWBU-
IyaJbHBIX TPOCKTOB U
OLIEHKA BBINOJHEHHBIX
MIPOEKTOB;

OK3aMCH
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— MCIOJIb30BaTh COBPEMEHHOE IIPOrpaMMHOE obecrede-
HHE

— HCIIONb30BATh pa3iIM4Hble U(POBBIE CPeNCcTBa I pe-
IIeHUS PO(ECCHOHANBHBIX 33124

3HaHuA:

— HOMEHKJIaTypa HH(OPMaLMOHHBIX HCTOYHHUKOB, ITPUMeE-
HEMBIX B IPO(ECCHOHANBHON NEeATeIBHOCTH

— TIPHEMBI CTPYKTYpUpPOBaHUs HH(OpManuu

— ¢opMaT odopmieHHsT pe3yJIbTaTOB IOKMCKa HH(OpMa-
IINM, COBPEMEHHBIE CPEJCTBA M YCTpoiicTBa MH(pOpMaTH3a-
MU

— TIOPSAOK UX NMPUMEHEHHs ¥ IporpaMMHOe olecrieueHne
B TpOo(hecCHOHANBHOI JeSTeIbHOCTH B TOM YHCIE C HC-
N0JIb30BaHUEM HU(POBBIX CPEICTB

OK 04. DdodexTnBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJJICKTHBE
W KOMaHJIe

YMenns.

— OpPTraHU30BHIBATh PadOTy KOJUICKTHBA M KOMAaH/IbI

— B3aUMOJICHCTBOBATH C KOJUIETAaMH, PYKOBOACTBOM, KITH-
€HTaMH B X0Ji¢ MPO(HECCHOHATBHOMN e TeTHHOCTH

3HaHug.

— IICUXOJIOTHYECKHE OCHOBEI JEATEILHOCTH KOJUIEKTHBA,
IICUXOJIOTUYECKHE 0COOEHHOCTH JIMYHOCTU

— OCHOBBI IIPOEKTHOM JAESITENbHOCTH

OK 07 CogeiicTBOBaTh
COXpaHEHHMI0 OKpYyXKa-
IOLEN Cpenbl, pecyp-
COCOEpeNEHUI0, TpH-
MEHATh 3HaHUS 00 W3-

MEHEHHH KJIMMara,
NPUHOUIBL  Oepexin-
BOTO  MPOM3BOJICTBA,

3¢ PEKTHBHO OEHUCTBO-
BaTh B YpE3BBIYAHHBIX
CUTYyaLUsIX

Ymenus:

— coOMoaTh HOPMBI  DKOJIOTMYECKOH  0e30MacHOCTH;
OMpPENENATh HAMPABICHUS PECYPCOCOCPSIKEHHS B paMKax
poheCCHOHATBHON AEATEIHOCTH IO CIEIHATBHOCTH OCY-
TIECTBIISTH paboTy

— ¢ COOJIOIeHNEeM TPUHIINIIOB OSPEeKIIMBOTO IIPOU3BOJ-
CTBa;

— OpPTaHU30BBIBATH MPOPECCHOHATBHYIO ICATEIEHOCTh

— C y4eTOM 3HaHHH 00 W3MEHEHHUH KIIMMATHYCCKHUX YCIIO-
BUI1 peruoHa.

3unanus:

— IpaBUJIa JKOJIOTUYECKOW 0€30MacHOCTH MpPU BEICHHU
npoQeCCUOHANBHOM AeSITeIPHOCTH;

— OCHOBHBIC PECYpChI, 3aJeHCTBOBaHHBIC B MpodeccHo-
HaJIbHOM eI TeIbHOCTH;

— IyTH 00ecTeYeH s peCypcocOepeKeHUsI;

— TPUHIIAITEL OEPEKITMBOTO IIPOU3BOICTBA;

— OCHOBHBIC HAIPABIICHUS W3MCHCHUS KIMMATHYECKUX
YCIIOBHH perroHa

IIK 1.1. OcymecTBisaTh
mox00p  TEXHOJOTHIA,
TEXHHYECKOTO  OCHa-
meHust U 00opyaoBa-
HUS 11 COOPKH, MOH-

Taxa nu JEMOHTaxa
JJIEMEHTOB  3JICKTPOH-
HBIX 0JIOKOB,

YCTPOMCTB H CHCTEM
pa3IM4YHOIO THIIA

Ymenns:

— UCTONB30BaTh TEXHUYECKYI0 JOKYMEHTAIUIO INPHU BbI-
MOJHEHUN COOPKHM, MOHTaXa M JEMOHTa)Xa HJIEKTPOHHBIX
CHCTEM;

— BBITIOJIHATH MPUEMKY M IPOBEPKY KOMIIOHEHTOB, ITOCTY-
MMUBIINX JUIT MOHTa)Ka M COOPKH MEKTPOHHBIX CHCTEM;

— BBIOMpATh U TOTOBUTH O0OPYIOBaHUE, HMHCTPYMEHTHI U
pucnocoOIeHns, MPUMEHSIEMbIE TPH MOHTaXXe M COOpKe
9IEKTPOHHBIX CHUCTEM, B TOM YHCIIEe ayJHOBH3YAIBHOW TeX-
HUKH.

3uanus:

— tpeboBanust ECKJI, ECT/], HeoOXOqMMBIX OTpacieBBIX
U MEXIYyHApOJHbBIX CTAaHAAPTOB;

— HOpMaTHBHbIE TPEOOBaHUS 11O MIPOBEJCHUIO TEXHOJIOTH-
YECKUX MPOIECCOB COOPKU, MOHTAXXa U JIEMOHTa)Ka pa3jiny-
HBIX BHJIOB DJIEKTPOHHBIX CHCTEM;

— TeXHUYECKHE YCIOBHSA Ha COOPKY, MOHTaX M JAEMOHTaX
Pa3NUYHBIX BHJIOB JIIEKTPOHHBIX CHCTEM, B TOM HHCIE
ayINOBU3YabHYIO TEXHHUKY;

— TEXHOJIOTHYECKHNE TPHEMBI COOPKH, MOHTaXXa W JIEMOH-
Ta)ka Pa3IMYHBIX BUJIOB YIEKTPOHHBIX CHCTEM;
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— HOMEHKJIATypa 3JIEKTPOPAIMOIIEMEHTOB: Ha3HAUYCHMUS,
THIIbI,

— THIIBl ¥ THUIIOPa3MEPBI KOPITyCOB 3NIEKTPOPATHOIIEMEH-
TOB;

— Ha3HAYCHNE M XapaKTCPUCTUKU MAaTEpHAIIOB, IPUMEHS-
€MBIX JUIS TTAKH U YCTAaHOBKH KOMIIOHEHTOB;

— OCHOBBI TIpOIiecca MAHKH 3JIEKTPOPAANOIIEMEHTOB;

— OCHOBBI TEXHOJIOTHM MOHTaXa 3JIEKTPOPaAU03IEMEHTOB
B OTBEPCTHUS M TEXHOJIOTHHU TOBEPXHOCTHOT'O MOHTaXa,;

— YCTPOWCTBO, NPHHLMII JAEHCTBUSI WHCTPYMEHTOB, NpH-
00poB M 000OpYyIOBaHMS /IS MAKKH, paBuiIa pabOTHl ¢ HU-
MU;

— YCTpOHCTBO,  NPUHLIUN  JEWCTBHS  KOHTPOJBHHO—
N3MEPUTENBHBIX TPHOOPOB

— ¥ 000pynOBaHUS AT KOHTPOJS KadecTBa MaiKH 3JeK-
TPOPaSHOdJIEMEHTOB, IIPaBHiIa PadOTHI C HUIMH

6. JOIOJTHEHUS 1 U3BMEHEHUSA B PABOYEN ITPOTPAMME

JlonoJjiHeHMs 1 U3MeHEHUs B padoyeil mporpamme 3a / yueOHbIii roa
B pabouyio mporpaMmy mo AMCHMILINHE «XuUMUs» it cienuaibHoctu 11.02.17 «Paspa-
0O0TKa 3JIEKTPOHHBIX YCTPOHUCTB U CUCTEM» BHOCSTCS CIAEAYIOIINE TOTOJTHEHUS] K U3MEHEHUS:

,Z[OHOJ'IHGHI/IFI U U3MCHCHUS BHEC

(nomxkHocts, ©.1.0., monnucs)

Pabovas mporpamma paccMOTpeHa Ha MEAArorHu4ecKOM COBETE KOJUIEKA
ITporokom Ne. ot <« » 20 1.

3am. qupekropa no Y MP
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