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1. MACIHHOPT PABOYEM ITIPOI'PAMMbBI YYEBHOM JUCHUITIUHBI
Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

PaGowas mnporpamma paspaboTaHa Ha OCHOBE MPUMEPHON MPOrpaMMbl y4eOHOM
JTUCITUTUINHBL  «XUMUsS», peKOMeHa0BaHHOW DenepanbHbIM TOCYAapCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepanbHblii MHCTUTYT pa3BUTHUA oOpazoBanus» (PIAY «DPUPO») mns
peanM3aniii OCHOBHOW mpodeccuoHaNbHON oOpa3oBatensHOil mporpammbl CIIO Ha 0Gasze
OCHOBHOTO 00IIIer0 00pa3oBaHus C MOJTYYCHHEM CPEIHET0 00IIero 00pa3oBaHHUs.

PabGouass mporpamMma y4eOHOW JMCHUIUIMHBI SBISETCS YacThiO TPOdECCHOHATHHOU
IporpaMMbl  MOJATOTOBKM  KBamu(UIUpOBaHHBIX paboumnx, ciayxkammx (IIIIKPC) mno
cnenuanibHocTH 23.02.07 TexHu4yeckoe 00CHy:KMBAaHHE W PEMOHT JBHraTejieil CHCTEM U
arperaToB aBTOMOOWJIeH, BXOIflIeil B YyKpymHeHHyIO rpymnmy cnenuansHocteit 23.00.00
TexHuKa U TEXHOJOTMU HA3eMHOI0 TPAHCIIOPTA

Pabouass mporpamma y4eOHOW JUCHUIUIMHBI MOXXET OBITh KCIIOJIb30BaHA JAPYTHMHU
00pa30BaTEeNbHBIMU  YUPEKACHUSIMH TPOPECCHOHATHHOTO U JONOJIHUTEIBHOTO O00pa30BaHHMA,
peanu3yommrMu 00pa30BaTeNbHYIO IPOrpaMMy CpeaHero o01iero oopa3oBaHusl.

1.2. MecT0 IMCHUILIMHBI B CTPYKType OCHOBHOH HNPO(ecCHOHAIBHOH 00pa30oBaTe/IbHOM
NMPOrpamMMbl: IUCIUIUIMHA BXOAUT B 00II€00pa30BaTEIbHbIN ITUKIL.

1.3. e ¥ 3a1a4u AUCHUILINHBI — TPe0OBAHMSA K Pe3yJbTATaM 0CBOCHHS IHCHHMIJIUHBI:

Pabouas mporpamMma OpuCHTUPOBAHA HA JOCTUKCHHUEC CIICAYHOIINUX mneJIei:

e (opMupoBaHHUE y 00YJAIOMNUXCS YMEHUS OICHUBATh 3HAYNMOCTh XUMHUYECKOTO 3HAHUS
JUTSL KaXKJI0TO YeJIOBEKa;

e (opMHUpOBaHHUE y O0YJAIOMIUXCS IEITOCTHOTO MIPEACTABICHHUS O MUPE M POJI XUMHH B
CO3JIJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUPA; YMEHUS OOBICHATH
00BEKTHI U MPOIIECCH OKPYIKAIOIIEH IEHCTBUTEIILHOCTH: TIPUPOTHOM, COITUATBHOM,
KYJIbTYpHOH, TEXHHUECKOU CPEBI, — HCIIONB3YS IS 3TOT0 XMMUYCCKHE 3SHAHUS;

e pa3BHUTHE y 00yYaroIuxcs yMEeHUI pa3nuyarh (hakThl U OLEHKH, CPABHUBAThH OLIEHOYHBIE
BBIBO/JIbI, BUJIETh X CBSA3b C KPUTEPUSIMH OLICHOK U CBA3b KPUTEPUEB C ONIPEIEICHHON
CUCTEMOH IIeHHOCTeH, POpMYIHpPOBaTH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

e mpuoOpeTeHrne 00yUYaIOITUMHUCS OIBITa Pa3HOOOPA3HOMN AEeATeTbHOCTH, ITO3HAHUS U
CaMOIIO3HAHUS; KITFOUEBBIX HABBIKOB, UMEIOIUX YHHUBEPCATHHOE 3HAYCHHE JIISI PA3TUIHBIX
BUJIOB JICATEIHHOCTH (HABBIKOB pEIICHHsI MPoOIeM, MPUHATHS PEIICHHA, TOUCKa, aHATH3a
1 00pabOTKH HHPOPMAITIH, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB H3MEPEHUI,
COTPYAHUYECTBA, 0€30MMACHOTO OOPAIICHHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HN).

OcBocHHe COACPIKaHU yqe6H0171 JAUCIHUITIINHBI ((XI/IMI/I}I», obecrieunuBaeT JOCTHIXXCHHEC
CTYACHTaMU CIICAYIOIIUX pPe3yJbTaTOB:

JIMYHOCTHBIX:

® YYyBCTBO TOPAOCTH M YBAKEHUS K HUCTOPHHM M IOCTIKEHHSIM OTE€YECTBEHHOW XUMHYECKON HAYKH;
XUMHYECKH TPAMOTHOE MOBEIEHHE B MPO(PECCHOHATBFHON NeATeNFHOCTH U B OBITY IpU 00paIieHnu ¢
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XUMHUYCCKHUMHU BCUICCTBAMU, MaTCpHaIaM1 U TIpOLICCCaMU,

® TOTOBHOCTh K TMPOJAODKCHHIO OOpa3oBaHWS W TOBBINICHUS KBAIM(UKAIMKM B HM30paHHOM
Ipo()eCCHOHANBHON NEATENBHOCTH W OOBEKTUBHOE OCO3HAHUE PONHM XHMHUYCCKHX KOMIIETCHIVH B
9TOM;

e yMEHHE HCITOJIb30BaTh TOCTHKEHHSI COBPEMEHHOW XHMHUYECKOW HAYKH M XMUMHUYECKHUX TEXHOIOTHI
JUTSL TIOBBIIIICHUST COOCTBEHHOTO HMHTEJUIEKTYyallbHOTO Pa3BUTHS B BBIOPaHHOI MpodeccrnoHaTbHON
JIeSITENTbHOCTH.

MeTalee]IMeTH])IX:

®  HCIOJIb30BAaHUE PA3IUYHBIX BHUJIOB MMO3HABATEIBHON AESITEIIBHOCTH U OCHOBHBIX MHTEJUIEKTYaJIbHBIX
omeparuii (ITOCTAaHOBKM 3afadd, (OPMYITHUPOBAHUS THUIIOTE3, aHajdN3a W CHHTE3a, CPAaBHEHUS,
00001IeHNsI, CHCTEeMAaTH3alli{, BBISBICHUS TPUYMHHO-CIIEICTBEHHBIX CBS3EH, TOWCKAa aHAJIOTOB,
(dbopMynHpoBaHHs BBIBOJIOB) JJIsl PEIICHUsI MTOCTABICHHOM 3aJauu, IPUMEHEHUE OCHOBHBIX METO/IOB
No3HaHUs (HAOIOACHNsSI, HAYYHOTO SKCIIEPUMEHTA) JUIS M3YYEHHs Pa3IMYHBIX CTOPOH XUMHUECKUX
00BEKTOB | MPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh CTAIKUBATELCS B MPOPECCHOHATBHON

chepe;

® WCMOJB30BAHUE PAa3IMUYHBIX HCTOYHUKOB JUIsl TIOJIYYCHUS XUMHUCCKON HWH(OpMAIMH, YMCHHC
OIIEHUTH €€ JOCTOBEPHOCTH IS JOCTIKEHUS XOPOIIINX Pe3yIbTaTOB B PO eCCHOHAIBHOM cdepe.

IIpexmeTHbIX:

e chopMUpOBaHHOCTh MPEJCTABICHUI O MECTe XMMHM B COBPEMEHHOW HaydyHOW KapTHHE MHPA;
NOHUMAaHUE POJIM XUMHUH B (QOPMUPOBAHHUU KPYro3opa M (yHKIHOHAJIBLHON I'PAMOTHOCTH YeJOBEKa
JUTSI pEIICHUs TPAKTUYECKUX 3a7a4;

L4 BJIaACHUC OCHOBOITIOJararommMun XUMHUYCCKNMHU IIOHATHAMMU, TCOPUSIMHU, 3aKOHaMH u
3aKOHOMCPHOCTAMU; YBEPCHHOC ITOJIb30BAHUC XHMHYECKOH TepMHHOHOFHeﬁ nu CHMBOHHKOﬁ;

® BIQJICHUEC OCHOBHBIMH METOJIAaMH HAYYHOT'O IMO3HAHUsI, UCIIOJIL3YEeMbIMA B XUMHU: HaONIOJCHHUEM,
ONMCaHHWEM, W3MEPEHUEM, OJKCIIEPHMEHTOM; YMEHHE o00pabaThiBaTh, OOBSICHATh pE3yJIbTATHI
MIPOBEJICHHBIX OMBITOB U JIeNIaTh BBIBOJIBI; TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSATh METO/IbI TIO3HAHUS
IIPY PELIEHUU IIPAKTUYECKUX 3a/1a4;

e chopMUpOBAaHHOCTH YMEHHSI J1aBaTh KOJMWYECTBEHHbIC OICHKH H MPOM3BOIAHUTH pPAacUeThl TIO
XUMHAYECKUM (QOpMyJIaM U YpaBHEHHSM;

L BJIAACHHUC NTPpaBUJIAMU TCXHUKU Oe3omacHOCTH IPpU UCIIOJBb30BaHUH XUMHWYCCKUX BCILICCTB;

L C(l)OpMI/IpOBaHHOCTL COOCTBEHHOMU IO3UIMK 110 OTHOIICHHIO K XHMHYECKOH I/IH(I)OpMaLII/II/I,
nonyqaeMoﬁ N3 pa3HbIX HCTOYHUKOB.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUIUIMHBI U BU/bI Y4eOHO# padoThI

Bun yueOHoi padoThI

Oo6vem uacoe

KOHTPOJIbHBIM paboTaM

Bcero 78
Bcero Bo B3auMo/1eiiCTBHM C MPeNoaBaTeieM 78
B TOM YHCIJIC:

TEOPETUUECKHE 3aHATHUS 39
71a00paTOPHBIC U MPAKTUICCKHUE 3aHATHS 39
CamocrosiTesibHas paboTa o0yuyawuierocs (Bcero) 0
B TOM YHCJIC:

MOJTOTOBKAa COOOMIEHWIH MO TMPOPHIBHBIM U MPO(HECCHOHAIBFHO 3HAYUMBIM 0
AJIEMEHTaM COJICPIKAHUS

MOJITOTOBKA ped)epaToB, MPE3CHTAIHI, TOKJIAI0B, COOOIICHHI 110 TeMaM 0
paboTa ¢ KOHCIEKTaMHu, ydeOHOW nuTeparypod (mo mnaparpadam, riaBam 0
yueOHBIX TOCOOUH, YKa3aHHBIX IPEINOIaBATEIEM)

BBITIOJIHCHHE JIOMAIITHEH paboThI 0
MOJATOTOBKA K  JabopaTopHbIM  paboTaM, MPaKTUYECKHUM  3aHATHUSM, 0

Hmoeosas ammecmayusl 6 gbopme sadema
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2.2. TemaTuyeckuii mi1aH u coaepkanue ydyeonoi nucuuminibl. EcrectBo3nanue (Xumusi)

HaumenoBanue Conep:xaHue y4eOHOT0 MaTepHAaJia, JIAGOPATOPHbIE H MPAKTHYECKHE PAdOThI, CAMOCTOSATEIbHAS padoTa O0BeM yacoB YpoBeHs
pa3zesioB H TeM o0yyammuxcs O0CBOEHHUS
3 4
BBenenne Cosiepkanuie yueOHOro MaTepuaa 2
1 HaquLIe METOAbI IIO3HAHHWA BEIICCTB H XHUMHUYCCKUX sBiaeHuii. Ponb OKCIICPUMEHTAa W TCOPUHM B XHUMHUH. 1
MopenupoBaHue XUMUYECKUX ITPOLIECCOB.
Pazgen 1. O6mas n 52
Heopranuyveckasi
XHMHSA
Tema 1.1. OcnoBHbie | ConeprkaHue yueOHOTO MaTepHaia 3
TIOHATHUSA U 3AKOHBI 1 | OcuHoBHble TOHATHS XUMHH. BemectBo. AtoMm. Mornekyna. XuMudeckuil ameMeHT. [IpocTele W CIIOKHBIE 2
XUMHH BemiecTBa. KauecTBeHHBIN U KOIMYECTBEHHBIH COCTAaB BEUIECTB. XMUMHUUYECCKIE 3HAKH U (hopMyibl. OTHOCHTEINBHBIC
aTOMHas U MOJICKYJISIpHas Macchl. KonmmdecTBo BemecTBa. AJIOTPOIIH.
JemoncTpamuu: MoJenn aTOMOB XHMHUYSCKHX JIEMEHTOB. MOJIETH MOJEKYNI MPOCTHIX M CIIOKHBIX BEIICCTB
(mmapoctepxkHeBble U Crioapra—bpurieda). Kommekuus mpocTHIX M CIIOKHBIX BemlecTB. HekoTopwlie BemmecTBa
KonmgecTBOM 1 Moitb. Moniens MoJsipHOTO 00BheMa Ta3oB. Ayutorponust hocdopa, KHCIopoia, OJIOBA.
2 | OcHoBHBIe 3aK0HBI XHMHHU. CTeXHOMETpHs. 3aKOH COXPaHEHUs MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa 2
BEIIECTB MOJIEKYJIIPHOM CTPYKTYphI. 3aKOH ABOTaIpoO U CJIEJICTBUS UX HETO.
3 | PacuerHble 3a7jaun Ha HAaX0XXJECHUE OTHOCUTEIBHOW MOJIEKYJSIPHON Macchl. PacueTHble 3aaun Ha OIpeiesieHHe 2
MacCOBO#1 JI0JIN XMMUYECKHUX JIEMEHTOB B CJI0)KHOM BELIECTBE.
KonTpouabHas padora no teme «OCHOBHBIC TIOHSTHS U 3aKOHBI XUMUM 1
CamocTosiTe1bHasi padoTa 00yJaroNnuXcs:
Pabora ¢ koHCIIekTamu, yaeOHBIMHU TOCOOMSIMHA. [ToATOTOBKA K KOHTPOJIBFHOU padoTe. BrimonHeHne qoMariHeii paboThl.
[oxaroToBka coobuieHnt M0 MPOPHUIBHEIM U TIPO(ECCHOHATEHO 3HAYUMBIM JJIEMEHTAM COJICPKAHHS:
AsmorpornHbie MoauUKaIUK yriepoaa (anma3, rpadur), Kuciopoaa (KHCIopo I, 030H), 0J0Ba (cepoe u 6es1oe 0J10B0).
IToHsiTHE O XUMHUYECKOU TCXHOJIOTHH, OMOTEXHOJIOTHH U HAHOTEXHOIOTHH.
IMoxroroBka pedeparos, Mpe3eHTAIHHA, JOKIAJ0B, COOOIICHHUH 110 TeMaM:
1.buoTexHonoTNs ¥ TeHHAs HHXKeHepHs — TexHosoruu XXI| Beka.
2.HaHOTeXHONOTHSI KaK MIPHOPUTETHOE HATIPABJICHUE Pa3BUTHS HAYKH U MPOU3BOJICTBA B Poccuiickoit deneparum.
3.AI0TpONUs. METAJLIIOB.
Tema 1.2. CopepxaHue yaeOHOro Marepuaia 3
Iepuoanueckuii 1 | Mepuoauueckuii 3axoH JI.M. MengeneeBa. Otkpeitue JI.MI. MenneneeBsiM Ilepuomndeckoro 3akoHa. 2
3aKOH U [lepronnaeckuii 3axkoH B popmynuposke .M. Menneneera. [lepnonndeckas Tabnuia XUMHYECKUX 3JIEMEHTOB —
Ilepuonnyeckas rpadugeckoe 0ToOpakeHHe MEePHOANIECKOTO 3akoHa. CTpyKTypa MepHOAMYecKON TaONHIBL: MepHOAbl (Mayble U
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CHCTEeMA XHMHYEeCKHX
ayementoB JI.HU.
MemnpeneeBa,
CTpOeHHue aToMa

OosbInve), rpyINbI (T7IaBHAS U ITOO0YHAs).
Hdemoncrpanuu: Pasmuansie gopmer [lepmommdeckor cuctembl XxuMudeckux snementoB J[.M. Menneneena.
JwHamudeckue TabIuIp! 1 MoaenupoBaHus [leproanaeckoil CHCTEMEI.

2 | Ctpoenue atoma u nepuonuyeckuii 3akon/[.. MenneneeBa. AToMm — ciokHas dactuna. SInpo (IpOTOHBI H
HEHTPOHBI) U 37eKTpoHHAs obOonouka. M3otomsl. CTpoeHHE 3JIEKTPOHHBIX 00O0JIOYEK aTOMOB JJIEMEHTOB MAIbIX
niepro1oB. OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIUX MTEPHOIOB (IIEPEXOTHBIX
sneMeHnToB). [loHaTre 00 opOUTAIAX. S-, p- U d-OpOurtanu. DIEKTPOHHbIE KOHYUTYPAIIMd aTOMOB XUMUYECKUX
3JIEMEHTOB.

CoBpeMeHHasi (OpPMYJTHPOBKA MEPUOANYECKOrO 3aKOHA. 3HAYCHUE MEPHOJUYECKOTO 3aKOHA M IMEPUOAMYECKON
cucTeMbl XUMHUUECKUX 3iemMeHToB J[.M. MenzaeneeBa sl pa3BUTHUA HAyKW U MOHUMAHUA XUMHUYECKON KapTHHBI
Mupa.

JeMoncTpaumu: DeKTpu3alys TeJI U UX B3aUMOJICHCTBHE.

IIpakTHyeckue 3aHATHS .

Ilepunoauueckuii 3axon .M. Menneneesa.

MopenupoBanue noctpoeHus [leprogiueckoil TaONUIBI XUMUYECKHX IEMEHTOB.
CrpoeHne 3JIeKTPOHHBIX 000JI049EK aTOMOB.

KonTpoabHnas padora no teme «llepruoguueckuii 3axon u [leproauueckas cuctemMa XuMuieckux aneMenTos 1.
MengeneeBa 1 CTPOCHUE aTOMaY

CamocTosiTe1bHast padoTa 00yJaroNUuXCs:

PaboTa ¢ koHCTIekTamMu, yaeOHbIMH TTOcOOUsIME. [ToATOTOBKA K Ta00OpaTOPHON U KOHTPOJLHOM paboTam.

[ToaroroBka cooOLIeHUH 0 MPOGMIBLHBIM U MPO(YECCHOHAIBEHO 3HAYMMBIM 3JIEMEHTaM COZEPKaHuUs:
PagnoaktuBHOCTS. Mcrionb30BaHNe pagioakTUBHBIX H30TOIOB B TEXHUUYECKHUX IEJIIX. PEHTTEHOBCKOE M3IYYEeHUE U €T0
UCIIOJIb30BaHHE B TEXHHUKE M MeAnIMHE. MoAennpoBaHue Kak METO/] TPOTHO3UPOBAHUS CUTYallMH Ha POU3BOJICTBE.
IMoaroroska pedeparos, Npe3eHTaNNH, JOKJIAA0B, COOOIICHHH 110 TEMaM:

1.XKu3nb u nesrensHocts .M. Menneneena.

2.«[lepnognveckoMy 3aKoHy Oyayiiee He TPO3UT Pa3pyIICHHUEM. . . ».

3.Cunte3 114-ro ameMenTa — TpuyM() POCCHUCKAX (PH3UKOB-SICPITUKOB.

4.M3oTomsl BogOpOA.

Tema 1.3.
CTpoeHue BemecTBa

CopepxaHue yaeOHOro Marepuaa

1 | MonHasa xumMHnYeckasi cBsi3b. KaTHOHEI, MX 00pa3oBaHKE U3 aTOMOB B pe3yJIbTaTe MpoIrecca OKUCICHUs.. AHHOHHI,
nx oOpa3oBaHHE U3 AaTOMOB B pPe3yJbTaTe Mpoliecca BOCCTaHOBICHUSA. IOHHASI CBA3B, KaK CBSI3b MEXAY KaTHOHAMH
1 aHHOHAMH 3a CYET 3JIEKTPOCTATHYECKOTO MpUTsHKeHus. Kiraccmdukamys HOHOB: MO COCTaBy, 3HAKy 3apsna,
HaJIMYUIO THApaTHOW o06osouku. MoHHBIE KpHcTauMyeckue perieTkd. CBOHCTBA BELIECTB C MOHHBIM THIIOM
KPHUCTaJUIMYECKOH PELIeTKH.

JemoncTpammu: Mogenb KpUCTAIIIMYECKOW pemeTkn xjopuaa Hatpus. OOpaslsl MHHEpaloB C HOHHOH
KPHUCTAJUIMYECKON PEeNIETKON: KallbIUTa, TAINTA.




MuHucTepcTBO 0OpasoBaHus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe o6pa3oBaTenibHoe yupexaeHue Tynbckoi obnactu
«[JOHCKON NONUTEXHUYECKUN KONNEeaK»

HaumeHoBaHWe pokymeHTa: Pabouasi mporpamMma y4eGHOi Pedaruyus Ne 1 TNveT 9 u3 25

,UMCLMH”MHH
YerosHoe oBoaavere: P1 OY[L10 23.02.07 UsmeteHue Net
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2 | KoBajenTHasi xumMuuyeckasi cBfi3b. MexaHn3M o00pa3oBaHUs KOBAaJCHTHOH CBsI3M (OOMEHHBIH M JJOHOPHO-
aKLENTOPHBIN). DJIEKTPOOTpHLATENbHOCT. KOBaleHTHBIC TOJSpHAS W HENmoJspHas CBI3H. KpaTHOCTB
KOBAJICHTHOH CBSI3H. MOJEKYJIApHBIE M aTOMHBIE KPHCTaUIMYeCKHe pemeTkd. CBOHCTBa BEIIECTB C
MOJICKYJIIPHBIMA M @aTOMHBIMH KPUCTAJUTMYECKUMH PEIICTKAMH.

JemoHcTpanuu: Mogeny KpUCTAUTMYECKUX PEIIETOK «CYXOro JIbIay (WIHM HoJa), amMasa, rpaduTta (MiIu KBapIa).

3 Meraminyeckasi cBsi3b. MeTaummaeckas KpUCTAJUIMYECKasd PEIICTKa W METAUIMYECKasd XUMHUYCCKas CBA3b.

dusnyeckre CBOMCTBA METAIIOB.

4 | ArperaTHble COCTOSIHHS BellleCTB ¥ BOJOPOIHAsI CBS3b. TBepIOE, XKHUIKOE M Ta3000pa3HOE COCTOSHMUS BEUIECTB.
[lepexon BemecTBa U3 OHOTO arperaTHOTO COCTOSHUS B ipyroe. BogoponHas cBs3b.
JemoncTpanun: [Tpubops! Ha JXUIKKUX KPUCTAIIIAX.

5 Yucroie Belecrsa 1 CMeECH. Ilonstre o cMecu BemecTB. I oMoreHHBIC U TETCPOTCHHBIC CMCCH. CocTaB cMmeceit:
00BeMHAasT 1 MacCOBas JOJIM KOMIIOHCHTOB CMECH, MaCCOBas O0JIA HpPIMeCGfI.

6 | Jucnepcuble cucrembl. IloHstne o aucnepcHod cucreme. JlucmepcHas ¢asza W JUCIEPCHOHHAs Cpera.
Knaccmbnkaunﬂ JUCIICPCHBIX CUCTEM. Ilonsarue o KOJIJIOMJHBIX CUCTCMaAXx.

JemoncTpamun: O0pa3ubl pa3iMyHbIX JAUCIEPCHBIX CUCTEM: dMYIBCHMA, CYCIIEH3HMH, adpo30JieH, rejei u 30JeH.
Koarymsinust. Cunepesuc. g dexr Tunnains.

IIpakTHyeckue 3aHATHUS:
YucThie BeliecTBa U CMECH.

JlaGopaTopHbie padoThI:

JlucniepcHele CUCTEMBL.

[IpurorosneHue cycreH3nn kKapOoHaTa Kaublus B Bozae. [lonydeHue sMyabcu MOTOPHOTO Macia. O3HaKOMJICHHE CO
CBOMCTBaMH TUCHEPCHBIX CUCTEM.

KonTpoabHas pa6ora no reme «CTpoeHHE BELIECTBAY

CamocTosiTebHAsi pad0Ta 00yJIAFOITUXCS:

Pabora ¢ koHCIIekTamu, yaeOHBIMHU TocoOmsIMU. [ToaroToBKa K TaGopaTOPHOI 1 KOHTPOIBHOW padoTaM. BeimonHeHme
JIOMAaIrHeH paboTHL.

[MoxaroToBka cooOmeHwi MO MPOGUIEHBIM U TPO(ECCHOHANTEHO 3HAYUMBIM 3JIeMEHTaM coaepskaHus: [lonsapHOCTh CBSI3U
U moNsipHOCTh Mosekynbl. Konnencarmus. Texydects. Bosronka. Kpucrammmsanus. CyOmumanus U AecyOinmMartus.
AHomanuu (u3uuecKux CBOMCTB Bojbl. JKujkue kpucramwibl. MuUHEpasbl ¥ TOPHbIE MOPOJbI KaK MPUPOIHBIE CMECH.
DMybCHH U CyCIIeH3uH. 30,11 (B TOM YHUCIIe adpo30sin) u renu. Koarynsmus. Cuaepesuc.

TToaroToBka pedeparoB, mpe3eHTAIUH, TOKIaI0B, COOOIIEHUI Ha TEMBI:

1.IT;ma3ma — yeTBepTOE COCTOSIHHE BEIECTBA.

2.AmopodHBIe BenecTBa B IPUPOJIE, TEXHUKE, OBITY.

3.I'pyboaucniepcHbIe CUCTEMBI, MX KIACCHU(PHUKAIUS U UCIIOIh30BaHKUE B MPO(PECCHOHAIEHON eATETHhHOCTH.

4 KocMmeTHyeckue reiu.

5.ITpumeHeHue cycreH3uil U YMYyIbCHI B CTPOUTENILCTBE.
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6.M1/1Hepam,1 1 T'OPHBIC MMOPOJAbI KaK OCHOBA J'II/ITOC(bepLI.

Tema 1.4. Conepxanue yueOHOro Marepuana
Bopna. PacrBopsl. 1 | Boxna. PacrtBopnl. PacTBopenme. Boma xkak pactBoputens. PactBopuMocTs BemecTtB. HacwimieHHbIe,
DJ1eKTPOJIMTHYeCKAs HEHACHIIICHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBHCUMOCTh PACTBOPUMOCTH Ta30B, )KUAKOCTEH M TBEPABIX BEIIECTB
JAUCCOLUALMSA OT pa3NUYHBIX (PaKTOPOB.

MaccoBasi 101151 pACTBOPEHHOI'O BEILECTBA.

JemoncTpanun: PactBopumocTs BenecTB B Boge. CoOupaHue ra3oB METOJJOM BBITECHEHHUS BOAbL. PacTBopeHue B
BOJIE CEpHOM KUCIIOTHI M coiieil aMMoHus. OOpaslbl KpUCTALIOTHAPATOB. M3roTOBJICHUE THUIICOBOM MOBS3KH.
[IpuroroBneHue xeCTKON BOJBI U yCTpaHEHHE ee skecTKOCTH. MoHuTsI. O6pa3iisl MUHEPaNbHBIX BOJA PAa3IMYHOTO
Ha3HAuCHMUSL.

2 | DaekTpoJauTHYeCKasi TUCCONMUANMS. OJCKTPOIUTHI W HEIJIEKTPOJHUTHL. DJICKTPOJIUTHYECKAs AMCCOLMAIHSL.
MexaHu3Mbl 3JIEKTPOIUTUYECKON AUCCOLMALUU JUI1 BELIECTB C DPA3JIMYHBIMM TUIAMM XHMHUYECKOH CBSA3HU.
l'unpaTupoBaHHBIE W HETHUApPAaTHPOBaHHBIE HOHBL. CTENEeHb 3JIEKTPOIUTHYECKOl auccormanuu. CunbHble U
ciabble AeKTPOIUTHI. OCHOBHBIC TTOJIOXKECHUS TEOPHHU HIIEKTPOIUTHYECKOH qucconuaniy. KucmoTsl, OCHOBaHUS U
COJIN KaK DJIEKTPOJIUTHI.

JemoncTrpanuu: VchoelTaHue pacTBOPOB 3JEKTPOIMTOB M HEIIEKTPOIMUTOB HAa MpEeAMET IHUCCOLUALHH.
3aBHCHMOCTh CTETIEHH JJIEKTPOJUTHYECKOH IUCCONMAINN YKCYCHOM KHCIOTHI OT pa30aBieHHsS pacTBOpa.
JIBIKEHHE OKpPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM HOJIE.

IIpakTnyeckue 3aHATHA:

JKecTkocTh BOABI M CLIOCOORI €€ YCTpaHEHHUS.

[Ipurorosnenne pacTBOpa 3a1aHHOW KOHIICHTPALIHH.

Pemenne 3a/1a4 Ha MacCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA.

KonrtpoJabnast pagora no teme «Boxa. PacTBOpbI. DIEKTPOIUTHYECKAs! AUCCOLUALIHS

CamocTosiTe1bHasi padoTa 00yJIaroNUuXCs:

Pabora ¢ koHCIIekTamu, y4eOHBIMU TOCOOHSIMH. [ToAr0TOBKA K MPAaKTHUECKUM 3aHATUSAM, KOHTPOJIBHOM paboTe.
Brmonnaenue nomanraeii paboTHL.

[MToaroroBka cooOLIeHUH O MPOGUIBLHBIM U MIPOPECCHOHAIBHO 3HAYMMBIM 3JIEMEHTaM coJiepkaHus: PacTBopeHne kak
¢usmnko-xuMuueckuii npouecc. Terosie 3¢ ekt npu pactBopennn. Kpucramtoruaparsl. [IpumeneHne Bojbl B
TEXHUYECKUX IeNaxX. JKecTKOCTh BOABI U CIIOCOOH! ee ycTpaHeH!s. MuHepabHbIe BOBI.

IToaroroska pedeparoB, npe3eHTANNH, TOKJIAT0B, COOOIICHHA HA TEMBI:

1.CoBpemeHHBIE METOIBI 00€33apasKUBaHUS BOJBI.

2.PacTBOpHBI BOKPYT Hac.

3.Bona kak peareHT ¥ Kak cpejia Juisi XMMHYECKOro Ipoliecca.

4.Turisl pacTBOpOB.

5.Kuznp 1 gestensHOCTh C. AppeHnyca.

6.Bkya 0TeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH MIEKTPOIUTHUECKON MCCOIMALIIH.
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7.YCTpaHeHI/Ie JKECTKOCTH BOJIbl HA IPOMBIIIIJICHHBIX MPCANPUATHAX.

Tema 1.5.
Kinaccnduxanus
HeOPraHu4YecKuX
COeIUHEHUI U uX

CBoOJiCTBa

Coneprxanne yueOHOTo MaTepHaia

1 | Kucnorsl u ux cBoiicTBa. KuCIOTBI Kak 3JIEKTPOIMTHl, WX KIacCH(GUKANWS IO Pa3IMIHBIM HPU3HAKAM.
XUMHYeCKHEe CBOWCTBA KHCIOT B CBETE TEOPHU DIEKTPONIMTHIECKOH amcconmanuu. OcoOeHHOCTH
B3aMMOJICHCTBHS KOHIICHTPHUPOBAHHOM CEPHOI M a30THON KUCIOT ¢ MeTaimiaMd. OCHOBHBIE CITOCOOBI MOTyYCHHUS
KHCJIOTHI.

JdeMoncTpauuu: B3anMopelicTBue a30THOM M KOHLIEHTPUPOBAHHON CEPHOM KUCIIOT ¢ METaJlJIaMU.

2 | OcHoBanusi M uXx cBoiicTBa. OCHOBaHMS KaK JIEKTPOJMTHI, MX KIACCU(PHKAIMI 10 Pa3IMIHBIM IIPU3HAKaM.
XUMUYECKUE CBOICTBA OCHOBAaHMM B CBETE TEOPUM DJIEKTPOIMTHYECKOM auccouuauuu. PasnoxeHue
HEpacTBOPUMBIX B BoJie OCHOBaHHH. OCHOBHBIE CIIOCOOBI TTIOJTyYEHUS! OCHOBAHUIA.

Jemoncrpanun: [Toxyuenne u cBoiicTBa aM(pOTEpHOTro THAPOKCUIA.

3 | Cosnm n nx cBoiicrBa. Conu Kak 31eKTposuThl. CoJM CpeHue, KUCIble U OCHOBHBIE. XIMUYECKH CBOWCTBA COJIEH
B CBETE TEOPUH IIEKTPOIUTHIECKOI arucconuanyuu. CrocoObl OTyYSHUS CONEH.

I'mnponus coneil.

Jdemoncrpanuu: Heobpatumerid ruaponu3 kapouna Kanbius. OOpaTHMBIH THIPOIN3 COJCH Pa3IMIHOTO THIIA.

4 | Okcuasl 1 ux cpoiicTBa. ConeoOpasyromue U HecoseoOpasyromue OKCHabl. OCHOBHBIC, aM(OTEpHBIC H
KHUCJIOTHBIC OKCHJBI. 3aBHCHMOCTh XapaKTepa OKCHIAA OT CTEICHH OKHCICHHS OOpa3yIoIIero ero MeTallia.
Xumuueckre cBoiicTBa okcuaoB. [loydyeHne okcuioB.

Jemoncrpamuun: ['openne dpochopa 1 pacTBOpeHHE IPOIYyKTa TOPSHHUS B BOJIC.

JlaGopaTopHblie padoThbI:
W3y4yeHue CBOMCTB KUCJIOT U OCHOBAHUI.
BzaunmopnelictBue coneil ¢ Mertajuiamu. Bzaumonelicteue coneil apyr ¢ apyrom. I'uapoins coseil pa3jingyHOro Tuna.

CamocTosiTebHAsi pad0Ta 00yJIAFOITUXCS:

Pabora ¢ koHCIIekTamu, yaeOHBIMU TocoOusIMH. [ToaroToBKa K 1a00paTOPHBIM U KOHTPOJIEHOH paboTaM. BeimonHenne
JoMariHeil paboThl.

[ToaroroBka cooOueHUi MO MPOQHUIBHBEIM W NPO(ECCHOHAIBHO 3HAUYMMBIM 3JeMeHTaM conepxkanus:[IpaBuna
pa3baBneHHs CepHOM KHCIOTHL. Vcrmonp3oBaHME CEpHOW KHCIOTHI B TPOMBINUICEHHOCTH. Enkme memoun, uX
WCIIOJIb30BAaHNE B IPOMBIIUICHHOCTH. [amieHas M HeramieHas H3BeCTb, €€ IPHUMEHEHHEe B cTpouTenscTBe.l'wmc u
anedactp, runcoBanue. [lonsarue o pH pactBopa. KucioTHas, menouHas, HelHTpaabHas Cpeibl pacTBOPOB.

IMoaroroska pedeparos, npe3eHTaUN, JOKIAI0B, COOOIIECHUI HA TEMBI:

1.CepHast KkucnoTa — «xJ1ed XUMHUYECKOH IPOMBIIITIEHHOCTH.

2.Mcrionp30BaHNE MUHEPAIBHBIX KUCIIOT HA IPEIIPHUSTUSIX PA3IMIHOTO IPOQHIIS.

3.0Kcuabl ¥ CONMM KaK CTPOUTEIbHbBIE MAaTEPUAIBL.

4 Ucropus rumca.

5.IToBapeHHas coylb KaK XMMUYECKOE ChIPBE.

6.MHoroMMKHil KapOOHAT KAJBIHSL: B IPHUPOAE, B IPOMBIIIJICHHOCTH, B OBITY.
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Tema 1.6.

XuMHYecKHe peakuuu

Cojepxanne yueGHOrO MaTepuana

1 | Knaccnpukanuss XHMHYeCKHX peakuuil. Peakuuu coequHeHuWsi, pas3lIOKEHUs, 3aMelleHus, oOMeHa.
Katamuriueckne peaknmu. OOpaThmble W HeoOpaTumble peaknud. |'OMOTEHHBIE M TETEPOTEHHBIC PEAKIUH.
OK30TepMUYECKHE W SHIAOTECPMHUYECKUE PeaKIud. TermoBoi 3((eKT XUMHYeCKHX peakiuid. TepMoXuMudecKkue
YpaBHEHUS.

JemoncTpanun: Ilpumeps! HeoOpaTUMBIX peaknuii, HIYMHX ¢ 00pa3oBaHUEM OCaIKa, a3a WU BOJBI.

2 | OKHCIUTENBHO-BOCCTAHOBUTENbHBIe peaknuu. CreneHp okucieHus. OKHCIHTENb W BOCCTAHOBJICHUE.
BoccranoBurens W okHcICHHE. MeTO SJEKTPOHHOTO OalaHca IS COCTaBJICHHS YPaBHEHHWH OKHCIHTEIBHO-
BOCCTAHOBHTEIEHBIX PEAKITHA.

Jdemoncrpanun: Mogens snektponausepa. Mozenb 3J€KTPOIU3HOM BaHHBI JIs1 IOJTyYEHUS aIFOMUHMUSL.

3 | Cxopocth xuMuyeckux peakmuii. [IoHsATHE O CKOPOCTH XMMHYECKMX pPEaKIUH. 3aBHCHMOCTb CKOPOCTH
XMMHUUYECKHX peaklUid OT pa3iIM4HbBIX (HaKTOPOB: INPHPOJbI PEArupymoLIMX BEIIECTB, WX KOHIEHTpAlWH,
TeMIepaTypbl, IOBEPXHOCTH CONPUKOCHOBEHHUS U UCIOJIB30BAHUSA KaTaJIN3aTOPOB.

JemMoHcTpanuu: 3aBUCHMOCTh CKOPOCTH PEaKIUH OT HIPUPOABI pearupyrollux BeIlecTB. B3aumopeilcTsue
pacTBOPOB CEpHOIM KHUCIOTHI C pacTBOpaMH THOCYJb(aTa HATpUs Pa3IMYHOW KOHIEHTpPALUU M TeMIeparypbl.
Moenb KUIAIIEro ciiod. 3aBUCHMOCTh CKOPOCTH XMMHUUYECKOH peakuu OT MPUCYTCTBUS KaTaIu3aTopa Ha MpuUMepe
Pa3oXKeHNUs NEPOKCHAA BOJIOPO/Ia C MOMOIIBIO IMOKCH/Ia MAPTaHIIA ¥ KaTalasbl.

4 | O6paTuMocTs XUMHYECKUX peakmuil. OOpaTUMble W HeoOpaTHMBIC peaKIUH. XUMHYECKOE PaBHOBECHE H
CHOCOOBI €r0 CMENICHUSL.

JlaGopaTopHbie padoThbI:

Peakmms 3aMerneHns Me XKeJIe30M B pacTBOPE METHOTO KyIopoca.
Peaxkiuu, uayuiie ¢ 00pa3oBaHHEM OCaJIKa, Ia3a UK BOJBI.

CkopocTh 1 00paTUMOCTh XMMUYECKHX peakuunii. Karamms.

W3yueHne BIMAHUS Pa3IMYHEIX (PaKTOPOB HA CKOPOCTh XMMHUUECKHUX PEAKIIHH.

CamocTosiTe1bHasi padoTa 00yJaroNuuXCs:

PaboTa ¢ koHcniekTamu, yueOHbIMH 1TocoOusiMu. [ToAroToBKa K J1a00paTOPHBIM U KOHTPOJIBHOW paboTaM. BeinosiHeHne
JIoMariHeil paboTshl.

[NoaroroBka cooOmeHuid Mo MPOQHUIBHBIM M TPOPECCHOHATBHO 3HAYMMBIM 3lieMeHTaM cozepskanus:[lonstue o0
JNEKTPOIM3e. OIEKTPOIN3 pPACIUIaBOB. OJIEKTPOJIN3 PACTBOPOB. IJIEKTPOJIMTHUYECKOE TIOJIYYEHHE aJlOMHHUSL.
[IpakTHyeckoe MpUMEHEHHE 3JIeKTpoau3a. [anpBaHomIacTHKa. [anpBanocTerus. PaguHpoBaHre IBETHBIX METaJUIOB.
Karanmus. T'omoreHHele u reTeporeHHble KaTanmzatopbl. [IpomoTopsl. Karanurwueckwe simpl.  MHruGuropsl.
[IpousBoacTBO aMMHaKa: ChIpbe, anmnaparypa, HayqHble IPHUHIIUIIBL.

[Moxaroroska pedeparos, npe3eHTaNN, JOKIAI0B, COOOIIECHUI HA TEMBI:

1.Peakiust ropeHHs Ha IPON3BOICTBE.

2.Peaknus ropeHus B OBITY.

3.BupTyansHOe MOJETUPOBAHNE XUMHUYECKUX IPOIIECCOB.
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Tema 1.7. 1 | Meranabl. OcoOEHHOCTH CTPOCHUsSI aTOMOB M KpuctaiioB. dusndeckue cBolicTBa merayuioB. Kiaccuduxanms
Mertajibl 1 METAJUIOB TI0 Pa3MYHBIM IpHU3HAKAaM. XUMHYECKHE CBOHCTBA METAJUIOB. DIIEKTPOXUMHUYCCKUHN Psll HANIPSKCHUN
HEMeTaJLJIbI MeTtaiioB. Metamtorepmusa.  OOmme  CHOCOObI  TMONydeHWS METauioB. [loHATHE O  MeETauTyprum.

[MupomeTtammyprusi, THAPOMETAIUTYPTHA U dJIeKTpoMeTauTyprus. CIutaBbl YepHBIE U [IBETHEIE.

Hemoncrpanuu: Komreknns MeramioB. BzanmoneiicTBre MeTaiioB ¢ HeMeTauiaMu (JKenesa, IIMHKA U aTIOMIHHS
C Cepoil, amIOMHUHHUS C HOAOM, CYPbMBI C XJIOpOM, TOpEHHE JKeile3a B xyope). [opeHWe MeTayioB.
AJIOMUHOTEPMUSL.

2 | Hemeranasl. OCOOCHHOCTH CTpOGHHSI aTOMOB. HeMeTanmel — HpOCTBIC BellecTBa. 3aBHCHMOCTb CBOMCTB
rajJoreHoB OT uX TnosioxkeHus: B Ilepuommueckoit cucreme. OKHUCIUTEIbHBIE M BOCCTAHOBUTENIBHBIC CBOWCTBA
HEMETAaJUIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS B PAIY JIEKTPOOTPULIATEIBHOCTH.

Jdemoncrpanun: Komtexnusa Hemera/uioB. I'opeHne HemeTamnoB (cepsl, ¢ocdopa, yria). BeitecHeHue Mmenee
AKTHBHBIX I'aJIOTEHOB U3 PACTBOPOB MX COJIei OoJiee akTHBHBIMH rajioreHaMu. Kosiekiun npoayKuui CHIIMKaTHOM
NpOMBIIUIEHHOCTH (cTekna, (apdopa, ¢asHca, EMEHTa pa3IM4YHBIX MapokK M Jp.)Mozens NPOMBIIIIIEHHON
YCTaHOBKH JIJIsl IPOU3BOJICTBA CEPHOM KHCIIOTHI.

JlaGopaTopHbie padoThI:

3aKaika ¥ OTITyCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYpaMu CEpOTo U OEJIOTo 4yryHa.
Pacnio3HaBanue pyj xenesa.

[IpakTnyeckue 3aHATHA:

Mertamnel. Hemertamsl.

[Tonydenue, cobupanue U pacro3HaBaHUE ra3oB.
PeHIeHI/Ie OKCIICPUMCHTAJIbHBIX 3aJ1a4.

CamocTosiTeTbHasi pad0Ta 00yJIaArOITUXCS:

Pabora ¢ koHCTIeKTamMH, yueOHbIMU MocoOusiMU. [ToIroToBKA K J1a00paTOPHBIM U KOHTPOJILHOM paboTe, MpakTHYEeCKUM
3aHATUSAM. BBITIOJIHEHHE ToMalTHeW paboThlI.

IMoaroToBka cooOmEeHHH TO TPOPHUIBHEIM H MPOQPECCHOHATBHO 3HAYMMBIM 3JeMEHTaM conepxkanus: Kopposus
METaJUIOB: XMMHYECKas M 3JIEKTPOXUMHUYECKas. 3aBUCHMOCTh CKOPOCTH KOPPO3HMU OT YCIOBHI OKpYXKaloIiel Cpessbl.
Krnaccudukaiys Koppo3uu METaJUIOB MO Pa3IMyHbIM Mpu3HakaM. CrocoObl 3alIUTH METAJUIOB OT KOPPO3HUH.
IIpowsBoacTBo duyryHa wu cramn. [lomydeHne HeMETaUIOB (PAKIMOHHON MEpPErOHKOW JKUAKOTO BO3IyXa W
3JIEKTPOJIM30M PACTBOPOB WJIM PACIUIABOB 3JEKTPOJIUTOB. CHIIMKAaTHas NPOMBILUIEHHOCTb. I[IpoM3BOACTBO cepHOM
KHUCIIOTBI.

[MoaroroBka pedepaToB U Mpe3eHTALHH, TOKIIAI0B, COOOLICHUH Ha TEMBI:

1.McTopus HOXy4eHHUS ¥ IPOM3BOJICTBA ATFOMHUHUS.

2. DEKTPOTUTHYCCKOE TTOTyUYeHHE U pahUHUPOBAHUE MEIH.

3.Ku3ub u gestensHocTh I, [[pBH.

4.Pojp METAJUIOB B HCTOPHUH YEJIOBEYECKOI IMBUIIM3AIINH.

5.McTopust 0TeUeCTBEHHOW YePHOH METaJUTypTHyy.
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6.Vcropust OTeueCTBEHHON 1IBETHOI METaTypriy.
7.CoBpeMeHHOE METAILTYyPTHIeCKOe MTPOU3BOJICTRO.
8.CriermmansHOCTH, CBSI3aHHBIE C 00pabOTKOM METaIOB.

9.Ponp METaNIIOB M CIIJIABOB B HAYYHO-TEXHUYECKOM IIPOTPECCE.
10.Koppo3ust MEeTayuIoB u CIOCOOBI 3aIIUTHI OT KOPPO3HH.
11.MlHepTHBIE WU OIarOpOIHEIC Ta3Hbl.

12.Poxmarore CoJ — rajJoreHsl.

13.Mcropust MIBEICKOM CITUYKH.

14.XumMusi MeTaioB B Moel po(hecCHOHATIBHOM eI TeIbHOCTH.
15.XuMust HeMeTaJuIoB B Moeil npodeccroHanbHOM eI TeIbHOCTH.
16. IlpumeHenne TBepIoro U ra3oobpaszHoro okcuma yriaepoaa(lVv).

Pa3nen 2. 22
Opranuyeckas XUuMHsA
Tema 2.1. Cosiepkanue yueOHOro MaTepuaa 2
OcHoBHble oHsiTHA | 1 | [Ipeamer opranmyeckoii xumuH. [IpupojaHBle, MCKYCCTBEHHBIE M CHUHTETHYECKHE OpPraHHYECKHE BEILECTBA.
OpraHu4ecKoii XuMuu CpaBHeHHE OpraHUYECKHUX BEIECTB C HEOPIraHUIECKUMU.
H TeOpHsl CTPOCHHA BanentHocTh. XMMHUECKOE CTPOEHHE KaK MOPSIIOK COSANHEHHUS] aTOMOB B MOJICKYJIBI IO BAJICHTHOCTH.
OPraHu4eCcKuxX 2 | Teopus cTpoeHus opranmdyecknx coequnenuii A.M. ByriepoBa. OCHOBHBIE MOJIOKCHUS TEOPHH XUMIYECKOTO
coeMHeHMi ctpoeHus. Mizomepus u n3oMepsl. XumMudeckue (opMyJIbl M MOJEIH MOJIEKYJI B OPTaHUIECKOH XUMHUH.
3 | Kimaccudukanusi opranmyeckux BemecTs. Kiaccudukarys BemecTs 10 CTPOSHHIO YIIIEPOJHOTO CKENeTa 1
HATMYHO (QYHKIIMOHATBHBIX Tpymil. ['omonoru u romonorus. Hagana Homernknarypsr IUPAC.
JemoncTpanun: Mojenu MOJIEKyJ TOMOJIOTOB M H30MEPOB OPTaHMYECKUX COSTMHEHHH.
4 | Knaccupukanusa peakuuid B opraHumyeckoil xumum. Peakiym npucoennHeHHs — (THIPUPOBAHUS,
raJOreHUPOBaHMS, THAPOTAJIOTEHUPOBaHMS, TuAparanuu). Peakumu — oTmerieHus  (IeTHMAPHPOBAaHUS,
JIeTUAPOTaIOTeHUPOBaHUs, AeTuApaTalyy). Peakunu 3amenienns. Peakunun usomepuzanuu.
JlaGopaTopHbie padoThbI: 2

Knaccugukarus opraHi4eckux BEIIecTB.
Krnaccudukanus peakiuii B OpraHn4eckoi XUMHUH.
M3roToBieHue Mojaeneil MOJIEKYJ OPraHUYECKHX BEIIECTB.

CamocTtosiTenbHast padoTa o0yJaromuxcs:

Pabora ¢ koHCcIIekTamu, yaeOHpIMU TocoOmsiMU. [ToaroToBKa K TabopaTOpHOI M KOHTPOIBEHON paboTaM. Beimonnenne
JIOMarirHeil paboThI.

[MoaroroBka cooOmeHnit MO NPOMWIBHBIM M NPOQPECCHOHATIBHO 3HAYMMBIM 3JIeMEHTaM cojepxkaHusi: [loHsatue o
cyOcTpare u peareHre. Peakium OKHCIIEHHS M BOCCTAHOBJICHHS OpPTaHMYECKUX BeriecTB. CpaBHEHHE KITaCCU(PHUKAINN
COEIMHEHUH 1 KITacCU(PHUKAINN PEAKIHI B HEOPTaHMYECKON M OPTraHWIECKOI XUMHH.

[Toaroroska pedeparos, Npe3eHTaNN, JOKJIAI0B, COOOIIEHUI Ha TEMBI:
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1.KpaTkue cBeZieHus! 110 UICTOPUU BO3ZHUKHOBEHUSI U Pa3BUTHS OPraHMYECKOH XUMUH.
2.Ku3nb u gearensHOCTh A.M. ByTieposa.

3.Buranmmsm u ero xpax.

4.Poib 0TEUECTBEHHBIX YUCHBIX B CTAHOBJICHUHU U PA3BUTUH MHPOBOH OPTaHNIECKONH XUMHUH.
5.CoBpeMEeHHBIE PENICTABICHNSI O TEOPUH XUMHUECKOTO CTPOSHHS.

Tema 2.2.
Yraesogopoabl M UxX
NPHUPOAHBIE
HCTOYHUKH

Conepxxanue yueOHOTO MaTepuajia

1 | AnkaHbl. ANKaHBI: TOMOJOTHICCKHN PN, M30MEPHS U HOMEHKIIATYpa aJKaHOB.XMMHYECKHE CBOIMCTBA aIKaHOB
(MeTaHa, 3TaHa): TOpPEHHE, 3aMEIleHNE, PA3JI0KEHHUE, JeTuaAprpoBaHue. [IpuMeHeHne alKkaHOB HA OCHOBE CBOMCTB.
Jemoncrpanun: ['openne Merana. OTHOIIEHHE METaHa K pacTBOpPaM IIepMaHraHaTa Kajiusi 1 OpoMHOM BoJIe.

2 | AJKeHbI. Ortunen, ero HNOIy4EeHUE (mernapupoBaHuEM JTaHa, JIeNoNUMeEpH3aueit
nosmaTUNIEHa). 'oMonorudeckuii  paa, HM30Mepusi, HOMEHKJIAaTypa ajJKeHOB. XHMMHYECKHE CBOMCTBAa JTHUJICHA!
TOpeHHe, KadyecTBEHHbIC peaknuu (oOecrBeynBaHHe OpPOMHOM BOABI M pPAcTBOpa IIEpMaHTaHaTa Kajws),
ruparanys, noauMepusanus. IlpuMenenue 3TuneHa Ha OCHOBE CBOMCTB.

JemoncTpanuu: ['openne stuneHa. OTHOIIEHWE THIEHA K pacTBOpaM INepMaHTaHaTa Kaius W OpOMHOI Boje.
ITosmydeHune dTuIEHa peakyen AerupaTalyy 3TaHoIa.

3 | Iuennl u kayuyku. [IoHATHE O IMEHAX KaK YIJIEBOJOPOIAX ¢ ABYMs JBOHHBIMHU CBs3sIMH. COIpSIKEHHBIE TUCHBI.
Xumudeckue cBoiicTBa OyramueHa-1,3 u u3ompeHa: oOeclBeyrMBaHUE OpPOMHOI BOJBI M MOJIMMEpH3ALUs B
kaydyku. HaTypanbHblil 1 CHHTETHYECKHE KayuyKH. Pe3uHa.

JdemoHcTpanuu: PasnoxxeHne Kaydyka TIpH HarpeBaHHWHM, WCIBITAHWE MPOAYKTOB PA3JIOKCHHA Ha
HENpeAEIbHOCTD.

4 | AakuHbl. AnermwieH. XHUMHYECKHE CBOICTBa aleTHICHA: TopeHHe, obeciBedynBaHHEe OpOMHON BOJBI,
MIPUCOEIMHEHHE XJIOPOBOJOpOAa W ruaparanys. [IpuMeHeHne aneTusieHa Ha OCHOBE CBOWMCTB. MelKKkiaccoBast
U30MepUs C allKaJIueHaMH.

JemoncTpanun: ['openne anerwnena. OTHOLIGHHE alleTWIEHA K PacTBOpaM IE€pMaHraHaTa Kaius ¥ OpOMHOMN
BoJie. [lonyueHue aneTmieHa — FTMApOIU30M KapOuaa KajbLusl.

5 | Apenbl. benszon. Xwumuueckue cBoiicTBa O€H30/la: TOpPEHHE, PEaKIUH 3aMelleHus (TaJOTeHHPOBaHHE,
HuTpoBaHue). [IpuMeHeHne OeH301a Ha OCHOBE CBOCTB.
JdemoncTpamuu: OTHOIIEHHE OEH30/Ia K pPacTBOPaM IlepMaHraHaTa Kajuus 1 OpOMHOH BoJe.

6 | IlpupoaHbIe HCTOYHUKH YTIJIEBOIOPOIOB. [IpHpoHBIii ra3: cocraB, IpUMEHEHHE B KAUeCTBE TOILINBA.

Heds. Cocras u nepepadorka Hedu. [leperonka Hedtu. Hedrenpomykrsr.

Jemoncrpamu: Kostekuust o6pasuoB Hetn U HerenpoaykroB. Komiekims «KaMeHHBIH yroib W MpOIyKIUsS
KOKCOXMMHYECKOT'O IPOU3BOACTBAY.

IIpakTnyeckue 3aHATHUS:
AJKUHBI. ApPEHBL.

JlaGopaTopHbie padoThI:
O3HakoMJIEHHE ¢ KOJUIeKIHei 00pa3oB He(TH U IPOLYKTOB ee nepepadboTku. O3HaKOMIICHHE ¢ KOJUICKIHEH KaydyKoB
1 o00pas3iamMu U3JeNuil U3 Pe3UHBL.
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CamocrosiTe1bHast padoTa 00yJaroUuXxcs:

Pabora ¢ xoHCHIEKTaMH, yaeOHBIME TIocoOusMu. [loaroToBKa K 1a00paTopHON M KOHTPOJIBHOHN padoram. BrimonHneHne
JIOMarHei paboThI.

IMoaroToBka coobmieHnit M0 MPOGUIEHEIM U MPO(ECCHOHATBFHO 3HAYUMBIM 3JIeMeHTaM conepxkanwns: [Ipasuino B.B.
MapkoBuukoBa. Knaccudukanus n HazHaueHHe KaydykoB. Kiaccudukanus n HasHaueHHe pe3uH. Byikanuzaums
kaydyka. [lomydeHue aneTusiaeHa NUPONM30M METaHa M KapOMIOHBIM criocoboMm. Tpumepusauus anetuieHa B OSH30I
Peakiust monmMepusanyu BUHWIXJIOpHAA. [lomuBuHMWIXIOPHA W ero mnpuMeHeHue. [loHsTue 00 SKCTpakuuu.
BoccranoBnenne HUTPOOCH30a B aHWIMH. |'oMmonorndeckuii psj apeHoB. Tomyon. Hutpoanuwe Tonyosa. Tpotu.
OCHOBHBIE HalpaBJIeHHs TIPOMBIILICHHOH NepepadoTKu MpupoaHoro rasa. [lomyTHelil HedTsHOI Ta3, ero nepepaboTKa.
Kokcoxumuueckoe MpOM3BOACTBO M ero mpoxaykuusi. IIpomecchl NpOMBINIICHHOH mnepepabOoTKu HeTH: KPEKHHT,
pudopmuar. OKTaHOBOE YHCIO OCH3MHOB M IETAHOBOE YMCIIO AN3EJIFHOTO TOILINBA.

[Noaroroska pedeparos, Ipe3eHTANNIT, JOKJIAI0B, COOOIICHNI HA TEMBI:

1.Okonorn4ecKue acreKThl HCIOJIb30BAHUS YTIIEBOAOPOIHOTO CHIPHS.

2.JKOHOMHYECKHE acTIeKThl MEXXIYHAPOAHOTO COTPYAHNYECTBA 110 UCIIOJIB30BAHHIO YTIIEBOJOPOIHOTO CHIPHS.
3.UcTopus oTKpBITHS U pa3pabOTKH ra3oBEIX M HEPTIHBIX MecTOpokaeHni B Poccuiickoit denepannu.

4.XuMus yTIeBOIOPOIHOTO CHIPBS U MOSI OyayInast mpodeccus.

5.¥YrneBogopoaHoe TOIINBO, €T0 BUABI U Ha3HAYCHHUE.

6.CuHTeTHYeCKHE KaydyyKU: HCTOPHUS, MHOT0OOpa3Ke U IepCIIeKTHBBI.

7.Pe3nHOTEeXHNYECKOE MPOU3BOICTBO U €TO POJIb B HAYYHO-TEXHUYIECKOM IPOrpecce.

8.HedTh 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBITOIHOI'O MEXK/[YHAPOIHOTO COTPYIHUYECTBA.

g.ApOMaTI/I‘IeCKI/Ie YIJI€BOAOPOJbI KaK ChIPHE JJId MPOU3BOACTBA NECTUIINIOB.

Tema 2.3.
Kucaopoacoaepxkaumue
OpraHHYecKne
coequHEeHHns

Cojnepxanue yueOHOTO MaTepuajia

1 | Couprsl. IlomydeHue sTaHoNa OpOXKEHMEM TIIIOKO3BI M THIpaTaleld STwiIeHa. [ MIpOoKCHIbHAs Tpymia Kak
¢ynkuonansHas. [loHATHE O TpeeNbHBIX OJHOATOMHBIX CHHMPTaX. XWMHUYECKHE CBOWCTBA 3TaHOJA!
B3aUMOJICHCTBHE C HATPHUEM, 00pa30BaHHUE MPOCTBHIX M CIOXHBIX 3(GHUPOB, OKHCIEHHE B anpierus. [Ipumenenne
9TAaHOJIa HA OCHOBE CBOMCTB. AJIKOIOJIM3M, €0 MOCIEACTBUS U NPEAYIPEKICHHE.

I'munepuH Kak HpeAcTaBUTENb MHOTOATOMHBIX cUpTOB. KadecTBeHHas peakuus Ha MHOTOATOMHBIE CIHPTHI
IIpumenenue riuuepuHa.

Jemoncrpanuu: OxucieHne cnupTa B anpaeru. KauecTBeHHbIe peakllii HA MHOTOaTOMHBIE CITUPTHI.

2 ®enon. Dusnueckde W XUMUYECKHE CBOMCTBa (eHOna. B3aMMHOE BIMSHHE aTOMOB B MOJIEKyJie (PEHOJIA!
B3aMMOJIEHICTBHE C THIPOKCHIOM HATPHUS M a30THOH KuciaoToi. IIpumenenue heHoIa HA OCHOBE CBOWCTB.
JemoHncTpanuu: PactBopuMocTs (eHOMa B BOAE IpM OOBIYHOW TeMIepaType U Ipu HarpeBaHuu. KadecTBeHHBIE
peaknuy Ha QeHo.

3 | Aubperuanl. [lonstie o0 anpaerunax. Anpaerujanas rpynna kak (yHkunoHanpHas. DopMalibleruj U ero
CBOMCTBA: OKHUCIICHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAHOBJIIEHHE B COOTBETCTBYHOIMI cupT. Ilonmyuenue
QJIB/ICTUI0B OKMCIEHHUEM COOTBETCTBYIOIMX clTUpTOB. [IpuMenenne gopmaiibiernia Ha OCHOBE €ro CBOHCTB.
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JemoncTpanusi: Peakiys cepeOpsHOro 3epkana anbaerugoB. OKUCIECHHE ANbICTHIOB B KUCIOTY C MTOMOIIBIO
ruapokcuna mexu(ll).

4 | KapoonoBble kuca0Thl. [loHATHE 0 KapOOHOBEIX KHCIOTax. KapOokcwipHas rpynma Kak (QyHKIHOHAIbHAS.
I'omonormyecknii psix NpeenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlomyueHne KapOOHOBBIX KHCIIOT
OKHUCIICHHEM albJeTUIOB. XMMHYECKHE CBOICTBa YKCYCHOW KHCJIOTHL: OOIIMEe CBOICTBAa C MHHEpPaIbHBIMH
KHCJIOTaMH W peaknus dtepuukanuu. [IpiMeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. BrIcmime >KupHBIE
KHCJIOTHI Ha IPIMEPE TaTbMUTHHOBOH M CTEapHHOBOM.

5 | Caoxusie >pupsl u xupbl. [lomydeHne cioxHBIX 3(upoB peaknueil stepudukanuu. CroxHble >(QUPH B
NpUpoJie, UX 3HaYeHue. [IpuMeHeHue CoXKHBIX 3(HPOB HA OCHOBE CBOWCTB.

XKups! kak cioxuble 23¢upbl. Knaccuduxanus sxupoB. XumMudeckrue CBOHCTBA KHUPOB: THAPOJIN3 U THIPUPOBAHUE
KUAKUX XKUPOB. IIpuMeHenue )KxUpoB Ha OCHOBE CBOMCTB.MBLIa.

Jemoncrpanun: Koyuekiys 3pupHbIX Macer.

6 | YraeBoabl. YINeBOAbl, MX KJIacCU(UKALUA: MOHOcCaxapuIbl (TJIIOK03a, Qpykrosa), nucaxapuipl (caxapo3a) u
IoJIcaxapuabl (Kpaxmal U LeNII03a).

I'mroko3a — BEIIECTBO C JIBOWCTBEHHON (DYHKIMEH — ajabICrHIOCHUPT. XHUMHUCCKHE CBOMCTBA TJIFOKO3BI:
OKHCIJICHHE B ITIOKOHOBYIO KHCJIOTY, BOCCTAHOBIJICHHE B COPOHT, CIUPTOBOE OpokeHHe. [IpuMeHeHne TIIIOKO3bI Ha
OCHOBE CBOMCTB.

3HaveHHe yIIIeBOAOB B KHBOH NMPUPOJIE U KHU3HNU desioBeka. [IoHATHE 0 peakHsiX MOJUKOHASCHCAIINN ¥ THAPOIN3a
Ha NPUMepe B3aUMOIIPEBPAIIECHHUIT: TIII0K03a —> MOJIUCaxXapu.

JemoncTpanun: Peaknus cepeOpsHOTro 3epkana TIIOKO3bl. OKHCIEHHE TIIIIOKO3bI B KHCIOTY C ITIOMOIIBIO
ruapokcnaa Menu(l1). KayecTBeHHast peakuus Ha Kpaxmall.

JlaGopaTopHbie padoThbI:
V3yueHne CBOWCTB KHUCIOPOICOACPKALTIX OPraHMIECKIX COSAMHEHHH.

CamocTosiTe1bHast padoTa 00yJaroNnuXcs:

PaboTta ¢ xoHcriekTaMu, ydeOHbIMU mocoOusiMu. TToAroToBKa K 1a60paTOPHON M KOHTPOJIbHOM paboTam. BeinonHeHne
JIOMaIHed paboThl.

IoaroroBka coobieHuil Mo MpouIbHBIM U MPOGECCHOHATHHO 3HAYMMBIM 3JIEMEHTaM COJCPIKaHUS: MeETUIOBbIH
CIHPT M €ro KCHOJb30BAHHE B KAYeCTBE XHMHUYECKOTO ChIPbs. TOKCHYHOCTh METAHOJIA W MpaBUIA TEXHUKU
6e30omacHOCTH MpH paboTe ¢ HUM. DTHICHIIIUKONb U €ro HnpuMeHeHne. TOKCHYHOCTh ITHICHIIIUKONS U IpaBUIia
TEXHUKH 0€301acHOCTH NpH padote ¢ HUM. [lomydenue ¢eHonaa U3 IPOSYKTOB KOKCOXHMHUYECKOTO MPOU3BOJICTBA U U3
Oenzona. Ilomukonaencanus Qopmanpaeruga ¢ ¢eHoroM B (PeHONIOGDOPMATbACTHAHYIO CMONY. ATeTambIeTh/.
IlorsaTne o keToHax Ha mpuMepe areroHa. [IpuMeHeHne aneToHa B TEXHHWKE M IPOMBIIUIEHHOCTH. MHOrooopasmue
KapOOHOBBIX KHUCJOT (Il[aBejieBasi KHCJIOTa KaK JBYXOCHOBHAas, aKpWJIOBas KHUCJIOTAa Kak HempejenbHas, OeH30iHas
KHCIIOTa Kak apomarmueckas). [lnenkooOpa3yromme Macia. MOJOYHOKUCIIOE OpOKEHHE TIIOKO3bl. 3aMeHa JKHPOB B
TEXHHKE HETHUILEBbIM ChipbeM. CHHTeTHYeCKHe Motolue cpecTBa. Kuciiomonounsie npoaykTel. CUIIOCOBaHHE KOPMOB.
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HurpoBanue nemntomnossl. [TupokcnnuH.

IToxaroroBka pedeparos, mpe3eHTaIHA, JOKIaJ0B, COOOIIEHHUH 110 TeMaMm:

1.YTieBoas! 1 UX oIk B )KUBOII IPHUPOJIE.

2.CTpoeHHeE TITIOKO3bI: HCTOPHS PAa3BUTHS NMPEICTABICHUH 1 COBPEMEHHBIEC BO33PECHUSL.
3.Pa3Butne caxapHo#i mpoMBIIUIEHHOCTH B Poccnn.

4.Poip yriieBoIoB B MOe OyayIeit mpodeccHoHaIbHON IS TeIFHOCTH.

5.Metanon: xemodnnus u xemohoous.

6.D1aHom: Benmmuaiiiiee 6J1aro ¥ CTPAIIHOE 3J10.

7.ANKOTOJIM3M U €T0 MPOoQUIAKTHKA.

8.MHoroaToMHbIe CIUPTHI ¥ MOs1 OyayIas npoecCUOHATIbHAS JeITELHOCTb.
9.dopmainbIeru1 Kak OCHOBA MOJTYYSHHS BELIECTB M MaTepHaJIoB Ui MOei NpodeccrnoHaIbHOM e TebHOCTH.
10.MypaBbHHas KHCJIOTa B IPUPOJIE, HAYKE U TIPOU3BOJICTBE.

11.Wctopus ykcyca.

12.CnoxHble 3(pUphl 1 UX 3HAYCHUE B IPUPOJIE, OBITY U IIPOU3BOJICTBE.

13.2Kups! Kak IpOIYKT IIUTAHUSI U XUMHIECKOE CHIPBE.

14.3aMeHa )XUPOB B TEXHUKE HETHIIIEBBIM CHIPHEM.

15.HexBaTka poaoBOIBCTBHS Kak II00aIbHas MPOOIeMa YeOBEUYECTBa M MY TH €€ PEIICHHS.
16.Mpuna: mporwioe, HacTosIee, Oymymiee.

17.CpencrBa rureHsl Ha OCHOBE KHCIIOPOCO/IEPIKAIINX OPTaHUIECKHX COCIMHEHNH.
18.Cunretnyeckue mormue cpeactsa (CMC): 10CTOMHCTBA U HEAOCTATKH.

Tema 2.4.
A3oTcoaepikanme
opraHuyeckue
coeNHEeHMsI.
IHosmmepsl

CopepxaHnue yaeOHOro Marepuaa

1 | Amunsl. [lonstue 06 amuHax. Anudarnyeckue aMHHBI, UX KiIaccH(HUKAalUs U HOMEHKIATypa. AHWIMH, Kak
opranudeckoe ocHoBaHue. [lonyuenne aHunnHa U3 HUTpoOeHsona. [IpuMenenne aHIMHA Ha OCHOBE CBOMCTB.
JemoncTpanmuu: B3anMoeiicTBIie aMMHUaKa M aHIIIFHA C COJITHON KHCIIOTOW. Peakiys anminHa ¢ OpOMHON BOOIA.

2 | AMMHOKHMCJIOTBI. AMMHOKHCIOTBI Kak amQoTepHble IU(PYHKIMOHAIBHBIE OPraHWYeCKHE COETUHEHHS.
XuMHYecKne CBOHCTBa aMHHOKHCIIOT: B3aMMOJICHCTBHE CO IIEJOYaMH, KHUCIOTAMHU W JAPYT C APYroM (peaxuus
noJMKoHAeHcanuy). [lentuanas cBsa3p 1 nonmmnenTtuasl. [I[puMeHeHre aMHHOKHCIIOT Ha OCHOBE CBOMCTB.
JemoncTpanun: J{oka3aTesbCTBO HAUTMYHS (PYHKIMOHAIBHBIX TPYIIT B PACTBOPAX AMHUHOKHCIIOT.

3 | beakn. IlepBuuHas, BTOpWYHAS, TPETHYHAs CTPYKTYphl OenkoB. XWMHYECKHE CBOMCTBa OCIIKOB: TOpEHUE,
JeHaTypaIus, THAPOIIHN3, IBETHBIC peakuy. bronorndeckrne GyHKIUN OCIKOB.

Jdemoncrpamuu: PactBopeHne u ocaxaeHue OenkoB. LIBeTHble peaknmu OenkoB. ['opeHue nrudsero mepa u
IEPCTAHON HUTH.

4 | losmmmepsl. benxu n nonucaxapuasl Kak OMOTIONIUMEPEI.

[Tmactmaccer. [lomydeHne monmnMepoB peakueil moMMepr3aii 1 HOIUKOHAeHCaud. TepMOIIaCTUIHbIE U
TepMOpeakTHBHBIE macTMaccsl. [Ipeacrasutenu miactmace. Bonokna, nx kinaccupukanus. [lomydeHne BOJIOKOH.
OTienbHBIC TPEACTaBUTENN XHMUIECKUX BOJIOKOH.
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JlaGopaTopHble padoThI:
AMWUHBI.

AMHHOKHCIOTHI. benmkm.
M3ydeHne cBOMCTB OCIKOB.

HpaRanecxne 3aHATHA:
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha I/IZ[CHTI/I(l)I/IKaI_[I/I}O OPraHn4CeCKUux COCIMHCHUM.
Pacno3naBaHue miaacTMace ¥ BOJOKOH.

CamocrosiTe1bHast padoTa 00yJarouuXxcs:

Pabota c koHcIIeKTamMu, yueOHbIMH ocoOomusamu. [loaroToBka K 1a60paTopHOIl 1 KOHTPOIBHON PaboTaM, MPAKTHIECKUM
3aHATHUSIM. BrlnonHeHue nomaiiHeil paboThl.

[MogrortoBka cooOmeHnd 1O TPOGWIBHBIM U NPO(QECCHOHANPHO 3HAYUMBIM  JJIEMEHTaM  COJCpKaHHUS:
AMMHOKAIIpOHOBasE KHCHOTa. lVcrmonp3oBaHWE THAPOAM3a OEJNKOB B IPOMBIIUICHHOCTH. lloNuMBHHMIXIIOPHI,
nonuterpadpTopaTIiieH  (teduion).  Denonopopmanbieruanpie  miactMmaccbl.  Lemnynoua.  IIpombinmenHoe
MIPOM3BOJICTBO XUMHUUECKUX BOJIOKOH. KanpoH kak npeacTaBUTeIb MOJHAMHUIHBIX BOJIOKOH.

[MoaroroBka pedeparos, MPe3eHTALMH, JOKIIAI0B, COOOLICHUH MO TEMaM:

1.AMMHaK u aMUHBI — OECKUCIIOPOAHBIC OCHOBAHUSL.

2.AHMIMHOBBIE KPACHTEIN: UCTOPUSL, IPOU3BOJICTBO, IIEPCIIEKTHBA.

3.AMHHOKHCIIOTHI — aM()OTEPHBIC OPTraHNYECKHUE COCTMHCHHS.

4. AMHUHOKHCIIOTBI — «KMPIIUYHUKN OEIKOBBIX MOJICKYJI.

5.CuHTeTHYECKHE BOJOKHA HA aMUHOKHCIIOTHON OCHOBE.

6.«Ku3Hb 3TO CIIOCOO CyIIECTBOBAHUS OCIKOBBIX TEIL. ..)»

7.CTpyKTypHl O€lIKa M eTo AeCTPYKTYpHPOBaHHUE.

8.buosornueckue QyHKIUH OCIKOB.

9.benkoBast 0CHOBa UMMYHHTETA.

10.CITU/ u ero npodhuitakTuKa.

11.lepunuTt Oenka B NHUIIEBBIX NPOAYKTaX W €ro IPEOAOJICHHE B paMKax [IJI00aJbHOW MPOJOBOJIBCTBEHHON
MPOTPaMMBI.

12. Xumusi 1 OUOJIOTHS HYKJICHHOBBIX KHCIIOT.

JuddepeHunpoBanHblii 3a4eT

Bcero:

78

JI1 XapakTepUCTUKH YPOBHS OCBOCHMs yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHuU:

1. — o3HaKOMUTENBHBIH (y3HaBaHUE paHee U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — peNpOAYKTHUBHBIHN (BBITIOIHEHUE JIEITEIFHOCTH 10 00pas3Ily, HHCTPYKIIMH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITETILHOE BHIIIOJIHEHHE AEATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3a71a4)
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3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
JTUCHUIINHbBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o
Peaﬂmaunﬂ IMporpaMmsbl JTUCIHUILJIMHBI Tpe6yeT HaJINn4usi yqe6Horo KaOWHETa XUMHH.

O06opynoBaHue yueOHOTO KaOHWHeTa:

— MOCAJIOYHBIC MECTA 110 KOJUYECTBY 00yUarOIINUXCS,

— pabodee MecTo IpernoaBaTels,

— KOMIUICKT 3aKOHOJIATeIIbHBIX U HOPMAaTUBHBIX JOKYMEHTOB,
— KOMIUICKT Y4e0HO-METOINICCKON JOKYMEHTAIUH,

— JIEMOHCTPAIUOHHBIN CTOJI,

— JIOCKa ayIMTOpHAs,

— BBITSDKHOM mIKad,

— y4eOHO-HAarJISTHbIE TTOCOOUS 110 XUMUH,

— nabopaTopHO€E 000pyAOBaHHUE.

TexHuueckue cpeacTBa o6yquI/m:

— KOMIIBIOTEp C JIMIIEH3HMOHHBIM IPOrPaMMHBIM 00€cHeueHUeM, UMEIOIIUM BBIXOJ] B CEThb
WHTepHer;

— MYJIETUMEIAA IIPOEKTOD;

— IIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHus
ITepeyenn y4eOHbIX n3aaHuil, MUHTEpHET-peCcypcoB, JONOJTHHUTEILHOH JIUTEPATYypPbl
OcCHOBHbBIC HCTOYHHUKH:

1. Tabpuensn O.C. Xumus. bazossiii ypoBenb. 11 ki1 : yuebnuk / O.C. I'abpuensH. — 5-e
u3f., crepeotui. — M. : Jlpoda, 2018. — 223, [1] c. : wi. — (Poccuiickuii y4eOHHK).
2. T'abpuensn O.C. Xumus. 10 knacc. ba3zosslit yposens : yuebnuk / O. C. 'abpuenss. — 7-
e u3n., crepeorun. — M. : JIpoda, 2019. — 191, [1] c. : wi. — (Poccuiickuii yueOHUK).
JIonoTHUTETbHbIE HCTOYHHKH:

1. Tabpuensu O.C., OctpoymoB W.I. Xumus 18 npodeccuil M creqUaTIbHOCTEH
TEXHUYECKOTO Tporiist: yueOHUK sl CTyA. YupexnaeHuil cpea. mpod. oOpazoBaHwms. -
M., 2014.

2. Tabpuensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumus mist npodeccuii u
CTEUAIBHOCTEH €CTECTBEHHO-HAYYHOTO Npo(uis: y4eOHMK Ui CTYA. YUpexAeHUi
cpen. mpod. obpazoBanus. - M., 2014.

3. Taopuenssa O.C., OctpoymoB W.I. Xumus nns mnpodeccuii U crenuaibHOCTEH
COLMAJIbHO-9)KOHOMHMUYECKOT0 M TyMaHUTApHOro mpodwmied: ydyeOHUK JUIsl  CTYI.
VYupexxaenuit cpea. npod. odbpasosanus. - M., 2014.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

I'abpuensu O.C., OcrpoymoB U.I'., CnaakoB C.A., Jopodeera H.M. IlpakTtukym: yueo.
mocodue It Ty, YupexkaeHui cpel. mpod. oopazosanus. - M., 2014.

INabpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumusi: mocodue sl MOJATOTOBKH K
EI'D: yueb. [Tocobue mist ctyn. YapexaeHnuit cpen. npod. odpazosanus. - M., 2014.
INabpuensu O.C., JIpicoBa I'.I'. Xumms. Tectsl, 3amaun u ynpaxHeHus: yue6. [locooue
IS CTy . YupexaeHui cpea. mpod. odbpazosanus. - M., 2014.

IMa6puensu, O.C. Xumus: yued. s cTyd. yuapexaeHui cpen. npod. oopazosanus / O.C.
I"abpuensn, U.I'. Octpoymos.- M.: Akanemus, 2011.- 336 c.

I'a6puensu, O.C. Xumus B TecTax, 3ajadax u ynpaxHeHusx: yue0. [Tocobue ans cryn.
yupexaenuit cpea. mpo¢. obpazoBanus / O.C. Tabpuensa, I['.I. JleicoBa.- M.:
Axamemns,2011.- 224 c.

['abpuensn, O.C. Xumus. 10 xmacc: KOHTPOJBHBIE W MPOBEPOYHBIE PAOOTHl K YICOHHKY
O.C. T'abpuensna «Xumus.10 kmacc. basosiit ypoenb» / O.C. Tabpuensn, I1.H.
bepeskun, A.A. Ymakosa.- M.: JIpoda, 2018.- 253 c.

[Na6puensn, O.C. Xumus. 11 kimacc: KOHTPOJIbHBIE U TPOBEPOUYHBIE PAOOTHI K yUECOHHUKY
O.C. T'abpuensna «Xumusa.l1l xmacc. basoBsiii ypoens» / O.C. Tabpuensn, I1.H.
bepeskun, A.A. Ymakona.- M.: JIpoda, 2018.- 220 c.

Ia6puensa, O.C. Xumus. 10 xmacc: pabouas terpans k yueOHuky O.C. ['aGpuensHa
«Xumus. 10 xnacc. bazoseiit ypoBenby» / O. C. I'abpuensan, A.B. fAmykoBa.- M.: Jlpoda,
2010.- 143 c.

['abpuensn, O.C. Xumus. 11 kmacc: pabouast terpaap k yueOHuky O.C. I'abpuensHa
«Xumus. 11 xnace. bazossiit ypoBenb» / O. C. T'abpuensan, A.B. Smykosa.- M.: Jlpoda,
2011.- 192 c.

INa6puensu, O.C. Xumusa. 11 xmacc: yue6. s obmeobpaszopat. yupexaenuit / O.C.
["abpuensn, I'.I". JIsicoBa.- M.: [Ipoda, 2002.- 368 c.

I"apa, H.H. KonTponbHble u npoBepounbie padoTsl no xumuu. 10-11 ki1..: MeTton.nmocobue
/ H.H. T'apa, M.B. 3yeBa [QnektponHslii pecypc].- M.: [Ipoda, 2001.- 144 c.pdf

I'yzeit, JI.C. Xumus. 10 xmacc: Yue6. Jlns obmeoOpazoBar. yueb. 3aBenenuii / JI.C.
I'yzeit, P.I1. CypoBuesa.- M.: JIpoda, 1999. -240 c.

Epbrun, JIII. 3agaun ¥ mpuMepsl MO XHMUM  C MEXIPEAMETHBIM COJIEpPKaHUEM
(cieunpenmetsl): Yueb.mocobue ans CIITY/ JI.I1. Epeirun, A.K. I'paboBeiit.-M.: Beic.
k., 1989.-176 c.

EcrectBo3nanue. ba3oBbiii ypoBenb. 10 ki.: yue6. [lns oOmieobpazoBar. ydupexieHUH/
O0.C. Taopuensa, W.I'. OctpoymoB, H.C. Ilypeimesa, C.A. Cnaagkos, B.U.
CuBoria3oB[ DnekTpoHHbIi pecypc].- M.: Ipoda, 2013.- 329 c. pdf

3pikoBa, E.B. Xumus B Tabmumax: 10-11 xmaccer: yue6. mocobue/ E.B. 3wikoBa, E.A.
Yepennuk.- M.: Benrana-I'pad, 2009.-352 c.

JleBuna, 3.M. Becbh Kypc HIKOJBHON MpOrpaMMbl B cxeMax U Tabnuuax: xumus / 3.M.
JleBuna [DnekTpoHHbIi pecype].- Cnb.: Tpuron, 2007.- 173 c.pdf

Hazaposa, T.C. Opranuzaius padoTsl 1a00paHTa B IIKOJIBHOM KaOuHeTe xuMuu: KH. 11
yuutens/ T.C. HazapoBa, A.A. I'pabeukwuii, B.H. Anexcunckuii.- M.: IIpocBemienue,
1984.- 160 c.

Hosommnuckuit, H. M. Opranudeckas xumus. 11 kmacc. ba3oBblil ypoBeHb: YUeOHUK UIst
obmeobpazoBatenbabix yupexaeHuit/ H.M. Hoommuckuii, H.C. HoBommHckas.- M.:
000 «THUH «Pycckoe coBo — PCy», 2009.- 176 c.

[lnuyruna, 1'.B. Xumus u mnoBcemHeBHas ku3Hb uyenoBeka / [.B. Iluuyruna
[DnexTponHsIii pecypc].- M.: JIpoda, 2004.- 252 c.djvu
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23.

24.

25.

26.

27.

28.

29.

Pymsutuc, I'.E. Xumusa. Opranudeckas xumus. 10 kmacce: yue6. [l oGmieoOpa3osar.
YUPEKACHUH C MpUJL. HA JJIEKTPOH. HocuTene: 06a3oBbliid ypoBens / I'.E. Pynsutuc, ®@.I.
®enpaman.- M.: [Ipocsemenue, 2011.-192 c.

Pymsutuc, I'.E. Xumusa. OcHoBel 00mieit xumuu. 11 kmacce: yueb. mis oOmeodpaszosar.
YUpEXKIACHUN C TMPHII. HA JIEKTPOH. HocuTene: 6a3oBbiii ypoBeHs / I'.E. Pymsuruc, @.I'.
®enpaman.- M.: IIpocsemenue, 2011.-159 c.

Promuna, A.A. JlugakTuyeckuii Martepuan 1Mo XUMHH (3aJaHds I CaMOCTOSTEIbHOMN
pabotel yuammxcs): Yue0. mocooue mns I1TY/ A.A. Promuna, T.U. I'puropeeBa.- M.:
Bricmr. mik., 1988.-88 c.

Oenpaman, @.I'. OcHoBbl o0melt xumuun: [1po6. Yued mocobue mis 11 k. cpea. mik./
@.I'. ®enpaman, ['.E. Pynsutuc.- M.: npocsemenue, 1989.- 96 c.

Xumus. 10 wracc: yue6. Jlns obmeoOpaszoBar. yupexnenuit / O.C.I'abpuensun, @.H.
Mackaes, C.1O. [Tonomapes, B.1. Tepenun.- M.:[Ipoda,2003.- 304 c.

[[BetkoB, JI.A. Opranudeckass xumusi: YueO. s ydamumxcs 10-11 k. obmeobpazosart.
yue0. 3aBeaenuii.- M.: ['ymanut. U3a. Lentp BJIAZOC, 2003.-272 c.

Uepnobennckast, .M. IlpakTruueckue 3aHITHS U SKCIICPUMEHTAIBHBIC 331a4d 110 XUMUHU
s IITY. Yue6.mocobue/ I'.M. YUepHobenbckas.- M.: Beicr. mik., 1989.-127 c.

HNuTepHeT-pecypcesl:

1.
2.

3.

10.

11.
12.

13.
14.

AJIXUMMUK: caiit J1.YO. Anuk6epoBoii [ dnextponnsiii pecype]/ URL: www.alhimik.ru
['azera "Xumusa" u calbt nns yuurens " uay Ha ypok Xxumuu'[DneKTpoHHBIN pecypc]/
URL: http://him.1september.ru

Ennnoe okHO mocTymna kK 00pa3oBaTeIbHBIM pecypcam [ DnekTpoHHbii pecypc]/URL:
http://window.edu.ru/

Enunas xosmtekuuss 1mudpoBbIX 00pa30BaTeNbHBIX pecypcoB [DneKTpoHHBIH pecypc]/
URL: http://school-collection.edu.ru/

Kypunan «Xumus u xumuku» [DnekTpoHHblii  pecypc]/URL:  http://chemistry-
chemists.com/index.html

3aHMMaTenbHas XUMHS: BCe O MeTauiax [JnektponHelidi pecypc]/ URL: http://all-
met.narod.ru

Manyiinos, A. B., Ponuonos, B. . OcnoBbl xumuu. uTepHeT-yueOHUK. [DIeKTPOHHBIN
pecypc]/ URL: http://www.hemi.nsu.ru/

Hayuano-monynsipusrii kanan SIMPLE-SCIENCE. 3annMarenbHble XUMHUYECKHE OIBITHI U
UHTEpPECHbIE  OKCIEPUMEHTHl 1O XUMHUU  [DIEeKTpOHHBIH  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/

OmnuaiiH-cIIpaBOYHUK XUMUYecKux 3aementoB WebElements[ DnexTponnsiii pecypc]/
URL: http://webelements.narod.ru

Opranuyeckass XUMHUS: DSJCKTPOHHBIM Y4eOHUK JUIsI CpeAHEW IIKOJIbI [DJIEKTPOHHBIH
pecypc]/ URL: http://www.chemistry.ssu.samara.ru

OTKpBITHIN KOJUISIDK: XuMHust [ DnekTponHsiid pecypc]/ URL: www.chemistry.ru
[Tonynsapuas OuONMMOTEKAa XWMHYECKHX dJEeMEHTOB [OnektpoHHBIM pecype]/ URL:
http://n-t.ru/ri/ps/

[TopTan ectecTBeHHBIX Hayk [DnekTpoHHbIH pecypc]/URL:http://e-science.ru/

Caiir Alhimikov.net: monesnas nadopmanus mo xumun [DnekTpoHHbIN pecype]/ URL:
http://www.alhimikov.net/
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15.

16.

17.

18.

19.

20.
21.

22.

23.
24.

25.

denepanbHbIN HEHTP HHPOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]/URL: http://fcior.edu.ru/

XuMUs U BCEX: WILTIOCTPUPOBAHHBIEC MAaTEPUAIbI 110 OOIIEH, OpraHMYecKOu U
Heopranuueckoi xumun [Dnexrpornsiii pecype]/ URL:http://school-sector.relarn.ru/nsm/

Xumus v Ku3Hb - XX| BeK: HAy4HO-TIOMYJISAPHBIN JKypHaI [ DIeKTpOHHBIN pecypc]/
URL:http://www.hij.ru/

Xumunueckuii cepsep HimHelp.ru: y4deGHble ¥ crpaBodHble MaTepHasbl[ DJIEKTPOHHBIH
pecypc]/ URL: http://www.himhelp.ru/

Xumusa. OOpa3oBaTeNnbHBI CalWT Uil IIKOJBHUKOB [DJiekTpoHHBIH pecypc]/URL:
http://hemi.wallst.ru/index.htm

HIkonbHas xumus [DnekTporuslit pecypc]/ URL:http://schoolchemistry.by.ru

SHGKTpOHHa}I O6uOIHNOTEKA y‘le6HLIX MaTCpHaJIOB 110 XUMHUHU Ha IMOPTAJIC
ChemNet[Dnexrponnsiii pecypc]/ URL: http://www.chem.msu.su/rus/elibrary/

DjieMeHThI KU3HU: calT yuuteias xumud M.B. ConoBbeBoit [DiekTpoHHBIH pecype]/
URL: http://school2.kubannet.ru/INdEx5.htm

Omummnuana «Ilokopu BopoObeBsl rops» [DnekTponHbil pecypc]/ URL: www.pvg.mK.ru
OOpasoBarenbHBIA CalT AN MIKOJBHUKOB «XuMHS» [DnexTpoHHbId pecypc]/ URL:
www.hemi.wallst.ru

OO6pazoBarenbHbIN cait JUISt IIKOJIbHUKOB [DnexkTpoHHBII pecypcl/
URL:www.alhimikov.net
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3K3. KOHTPOSbHbII

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOM

JTUCHUIINHbBI

KoHTpo/Ib M OleHKA pe3yIbTaTOB OCBOCHUS JUCLHUILIMHBI OCYILECTBIIAETCS IPENoiaBaTeeM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe

BBITIOJTHEHU A O6y‘laI-OH_II/IMI/IC$I HHAWBHUAYAJIbHBIX 3a,I[aHI/II>'I.

OcBoeHUE coAepkaHus Y4eOHON JUCHHUILUIMHBI « X HMUS,
o0ecrnieunBaeT JOCTUKEHHUE CTYIEHTAaMH CIEAYIOIUX Pe3yabTaTOB:

DopMbI U METOAbI
KOHTPOJISI M OLIEeHKHU
pe3yJbTaToB
o0yueHust

Juunocmmnuix:

- YYBCTBO TOPJIOCTH M YBAKCHUS K UCTOPHUM U JOCTIDKEHHUSIM OTEUCCTBEHHOU
XUMHYECKON HAYKU; XUMUYECKH IPAMOTHOE MOBEACHUE B MPOPECCHOHATBLHOM
JICATEIILHOCTA M B OBITY INPH OOpaIIeHUH C XUMHUYCCKHMH BEIICCTBAMH,
MaTepHajJaMu 1 MPoIeccaMu;

- TOTOBHOCTh K TPOJIOJDKEHUIO 00pa30BaHUs M MOBBIIICHUS KBAIH(DUKAIUN B
n30paHHOW TPOodeCCHOHAIBHON IEATEIPHOCTH M OOBEKTUBHOE OCO3HAHHE
PO XUMUYECKUX KOMITETCHIHIA B 3TOM;

- YMEHUE HWCIOJb30BaTh JMOCTHIKCHHS COBPEMCHHOW XWMHUYECKOW HAYKU U
XUMHAYESCKUX TEXHOJIOTHI JUIS MOBBIIICHHUSI COOCTBEHHOTO WHTEIUIEKTYAITbHOTO
pa3BUTHS B BBIOPAHHOM MPO(heCcCHOHANTBHON ICATEIbHOCTH;

TEKYLIUH KOHTPOJIb,
YCTHBIA OIIPOC
KOHTPOJIbHBIE pabOTHI
OLIEHKA BBINOJIHEHHS
1a00paTOPHBIX U
IPaKTUYECKUX padoT

Memanpeomemnuix:

- MHCIIOJIb30BAaHHEC PA3JIMYHBIX BHUJI0B MMO3HABATEIILHOM JACATCIIBHOCTH U
OCHOBHBIX HMHTEJUIEKTYaJIbHBIX Onepanui (mocTaHOBKH 3a7a4y,
(GopMyIHpOBaHHsS THUIOTE3, aHalIM3a M CHHTE3a, CPaBHEHUs, O00OOIICHUS,
CHCTEMATH3all{, BBUIBJICHHS TMPUYUHHO-CIICJCTBEHHBIX CBs3ei, IOUCKa
aHaAJIOroB, ()OPMYJIMPOBAHMUS BBIBOJIOB) [UISl PELICHHs MOCTaBJICHHOW 3a/1auH,
IPUMEHEHHE OCHOBHBIX METOAOB IMO3HAaHHS (HAOMIOACHUS, HAyYHOTO
9KCHEPUMEHTa) I M3Yy4YCHHs PA3IMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U
IPOLIECCOB, C KOTOPBIMH BO3HHMKACT HEOOXOJMMOCTh CTAaJKHBAThCS B
npodeccuoHanbHOU cdepe;

- HCIIOJIB30BAHUC PA3JIMYHBIX HNCTOYHUKOB [JId IIOJIYyYCHUSA XUMHYECKOU
WHQOPMAINH, yMEHHE OIEHUTh €€ JIOCTOBEPHOCTD ISl TOCTHKEHHST XOPOIIHNX
pe3yJIbTaToB B IPO(ecCHOHANIBHOM cdepe;

YCTHBIN OIpOC,
NUCbMEHHBIE
KOHTPOJIbHBIEPAOOTHI,
OLIEHKA BBIMTOJIHEHHS
1a00paTOPHBIX U
HNpaKkTUYECKUX padoT,
OLIEHKA TEKYIIETo U
UTOTOBOTO KOHTPOJIS

IlIpeomemnpix:

- c(hOpMHUPOBAHHOCTh NPEACTABICHUH O MeCT€ XUMHHM B COBPEMEHHOU
HAyYHOW KapTHHE MHpA; IMOHMMAaHUE POJIU XUMHH B (OPMHUPOBAHHH
Kpyrozopa “ (QYHKIMOHAJIBHOH TPaMOTHOCTH YEJIOBEKa [UI PpeLICHUS
MPAKTHYECKUX 33]1aY;

- BJAJICHUE OCHOBOIOJATAIONUMHI XHUMHUYECKUMHU TIOHITHAMHU, TEOPUSIMHU,
3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHHUE XHMUYECKOU
TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BIIQJICHHE OCHOBHBIMH METOJAaMH HAy4YHOTO MO3HAHWS, MCIONb3YEMbIMH B
XUMHH: HaOJIIOEHNEM, ONHCAaHUEeM, M3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE
00pabaTriBaTh, OOBACHATH PE3YJIbTAThl TPOBEICHHBIX OIBITOB W JIEJaTh
BBIBOJIBI; TOTOBHOCTh W CIIOCOOHOCTH TMPHUMEHSTH METOJbI TO3HAHHS TPH
pEIIeHNH TPAaKTUIECKHUX 33/1a4;

- chOpMUPOBAaHHOCTH YMEHHS [aBaTh KOJHMYCCTBCHHBIC
MPOU3BOANUTE PACUETHI IO XUMUIECKUM (DOpMyJiaM U YPaBHEHUSIM;

OLICHKU U

YCTHBIN OIpOC,
KOHTPOJIbHbBIE
MMCbMEHHBIE PadOThHI
OLICHKA BBIITOJIHEHUS
MPAKTUYECKUX paboOT
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- BIaJieHHe TpaBWJIaMH TEXHUKH O€30MacHOCTH TPH HCIONB30BAHUN
XUMHYECKHUX BEIIECTB;

- chopMHPOBAHHOCTH COOCTBEHHOW MO3WIIMU TIO OTHOMICHUIO K XHUMHUYECKOU
nH(pOPMAIIIH, TTOTy4aeMOl M3 Pa3HbIX UCTOYHHUKOB.




