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Pabouast mporpamma ydeOHON TUCHUIIIMHBI pa3paboTaHa Ha OCHOBE MPUMEPHOW MPOTPaMMBI
001e00pa3oBaTeIbHON YUeOHOH NUCIUILIMHBI, pEKOMEHJ0BaHHOH DenepaabHbIM TOCYAapCTBEHHBIM
aBTOHOMHBIM yupexaeHueMm «PDenepaabHbIi HHCTUTYT pa3BuTHs oOpazoBanus» (PIAY «DUPOy),
PEKOMEHIOBaHHON DKCIIEPTHBIM COBETOM 10 npodeccruonanbHomy oopazoBanuio PI'AY OUPO mns
npodeccuil cperHero NpopecCuoHaIBLHOr0 00pa3oBaHusl, PEATH3YIOUIMX MPOTPAMMBI ITOATOTOBKH
KBAJIM(HUIIMPOBAHHBIX paOOUUX U CIyKaIlUX.

B cooTBeTcTBUUM ¢ (QenepanibHBIM TOCYAApCTBEHHBIM 00pa3oBaTelbHBIM CTAaHIAPTOM (Iayee
®I'OC) cpeanero npodeccronanbHoro odpazosanus 1o npodeccun 23.01.08. Crnecapp 1Mo peMOHTY
CTPOUTENbHBIX MAIIHH.

Opranuzanus - pazpabotuuk: ['BIIOY «Huxeropoackuii TEXHUKYM TOPOJCKOTO XO3sCTBA
W OpeaIpUHUMATENLCTBAY, T. Hrxkauii HoBropos.

Pazpabotunk: bykuna I''M - mnpenomaBatens xumuu ['BIIOY «Huxeropoackuii TEXHUKYM
TOPOJCKOr0 X0341CTBA U MpeAlpuHUMaTenscTBay . Huokauin Hosropon.
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1. ACIIOPT TPOI'PAMMBI YUEBHOM JJUCIUIIJINHBI
1.1. Ob6aacTh NpUMEHEHHs POrPAMMBbI:

Pabouas nporpamma y4eOHOW TUCHMIUIMHBI XUMUS MpeaHa3HaueHa JUIsl U3YyYCHHUS B YUPEKICHUAX
cpenHero INpoQeCCHOHAIBHOTO O00pa30BaHUS, pPEATM3YIOIUX O00pa30BaTeNbHYI0 IPOrpaMMy
cpeaHero oOmero oOpa3oBaHUS MpPU IMOATOTOBKE KBATH(PHUIMPOBAHHBIX PA0OYMX, CIIYXKAIIUX
npodeccun 23.01.08 Cnecapb 1o peMOHTY CTPOUTEIBHBIX MAIIMH

1.2. Mecro y4eOHOM JUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHAIbHO
0o0pa3oBaTeJIbHOM MPOrPAMMBI:
TUCUUIUTMHA XUMUS BXOAUT B 0011€00pa3oBaTeIbHBIN IIHUKII.

1.3. Heamn u 3agaum y4eOHOH AUCHMINVIMHBI — TpeOOBaHUsI K Ppe3yJbTaTaM OCBOCHHUS
AUCHUILINHBI.
Pabouas nporpaMma OpMeHTHPOBaHA Ha JTOCTUKEHHE CIICAYIOIINX Lieeil:

e OCBOCHHME 3HAHMM O XMMHMYECKOW COCTaBIIIOIIEH €CTECTBEHHO-HAYyYHOM KapTHUHBI MHpA,
BOXHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

e OBJaJeHMe YMEHHMAMM IPUMEHATH IOJIyYE€HHbIE 3HAHUS JJIsi OOBSCHEHUS Pa3sHOOOpa3HbIX
XUMHUYECKUX SBJICHMM U CBOWCTB BEIIECTB, OLIEHKH pOJM XUMHUU B Pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTHI U MTOJIyY€HUU HOBBIX MaTE€PHUAJIOB;

e pa3BHTHE IO3HABATEJbHbIX HHTEPECOB U MHTEJIEKTYAJIbHBIX CIIOCOOHOCTEI B Ipolecce
CaMOCTOSITENIBHOTO NMPUOOPETEHUSI XUMUUECKHUX 3HAHUM C MCIIOIb30BaHUEM PA3IMYHbIX UCTOYHUKOB
uH(pOpMaliK, B TOM YHUCIIE KOMIIbIOTEPHBIX;

e BOCIHHTAaHHe YOeKIeHHOCTH MO3UTHBHOI POJM XUMHH B KU3HU COBPEMEHHOr0 OOIIECTBa,
HEOOXOJMMOCTH XUMUYECKH TPAMOTHOT'O OTHOIIECHUSI K COOCTBEHHOMY 37I0POBBIO M OKpYKaromen
cpene;

¢ IpUMeHeHHe MOJYYEeHHBIX 3HAHMI U YMeHH# JU11 0€30IacHOro MCIOJIb30BaHMs BEIIECTB U
MaTepuasoB B ObITY, Ha IPOU3BOJCTBE U B CEIBCKOM XO3SIICTBE, AJIs PELICHUs TPAKTHUECKUX 3a/1a4
B TIOBCETHEBHOM U3HU, JJISl MPEAYNPEKICHUS SBJICHUN, HAHOCSIIUX BpEJ 3/710POBbIO YEJIOBEKAa U
OKpY>Karollen cpene.

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI o6yqa}01111/117lc;1 JOJIKCH.
JIMIHOCTHbBIX

- YyBCTBO I'OPJOCTH U YBAXKEHHUsS K MCTOPUU U JOCTHUKEHUSM OTCYECTBEHHOM XUMHYECKOU
HAyKH; XUMHYECKH TPaMOTHOE MOBEACHHE B MPO(ECCHOHANBHON AESITETbHOCTH M B OBITY NpHU
00OpalIeHnn ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepHallaMH U IIPOIeCcCaMH;

- TFOTOBHOCTb K MPOJOJKEHHIO OOpa3oBaHWs M TOBBIIMIEHUS KBadu(uKauud B U30paHHON
npoeCCHOHATIBHON /IEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XMMHUYECKUX KOMIETEHIUH B
3TOM;

- YMEHUE HCIIOIb30BaTh JOCTHIKEHUS COBPEMEHHOW XHMHMUYECKOW HAYKH U XUMHYECKUX
TEXHOJIOTHI JUIsl TOBBIILIEHUS COOCTBEHHOI'O WHTEIUVIEKTYaJdbHOTO pa3BUTUS B BBIOpaHHON
npodecCHuOHATBHOMN 1eSTeTbHOCTH;

. MeTanpeAMeTHbIX:

- UCIIOJIb30BaHUE Pa3jMYHBIX BHJOB II03HABATEIbHOW JI€ATEIBHOCTH W  OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Orepanuil (MOCTaHOBKHU 3a/1aui, (pOpMyIupOBaHUs TUIIOTE3, aHAJIN3a U CUHTE3a,
CpaBHEHMsI, 00OOLIEHHs, CHUCTEMAaTU3alli, BBIABICHUS HPUYMHHO-CIEICTBEHHBIX CBS3€H, MOHUCKa
aHaJoroB, (hOPMYyIUPOBAHMS BHIBOJIOB) ISl PELLICHHSI IIOCTABJICHHOM 3a/1a4M, TPUMEHEHHE OCHOBHBIX
METO/0B NO3HAHUS (HAONIIOJCHMs, HAYYHOTO SKCIIEPUMEHTA) Ul M3Yy4EHHs pa3iMyHbIX CTOPOH XH-



MHUYECKHMX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOAMMOCTh CTAJIKHUBATHCS B
npodeccuoHaabHOM chepe;
- UCIIOJIb30BAaHUE PA3IUYHBIX HMCTOYHHKOB JUIsl TOJNYyYEHHUS XUMHUYECKOW HH(popMaluu,
YMEHHUE OLEHHUTh €€ JOCTOBEPHOCTD Ul JOCTHXKEHHSI XOPOIINX PE3Yy/IbTAaTOB B MPO(EeCCHOHAIBHOM
chepe;
* IpeAMEeTHBIX:

- c(OpPMUPOBAHHOCTh TPEACTABICHUH O MECTE XUMHUU B COBPEMCHHOW HAyYHOW KapTHHE
MUpa; MOHUMAHUE POJIM XHUMHH B (OPMHUPOBAHUU Kpyrozopa M (PYHKIIMOHAJIHHOW TIPaMOTHOCTH
YeJIOBEKa IS PEIICHUS IIPAKTUYECKUX 3a/1a4;
- BJIQJICHUE OCHOBOIIOJATAIOIMIMMU XUMUYECKUMHU TOHATHUSMH, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMHUUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
- BJIQJICHUE OCHOBHBIMM METOJAaMU HAyYHOIO IIO3HAHHUS, HCIHOJIB3YyEMbIMH B XHUMUHU:
HaOJIOICHNEM, ONKCAHHEM, H3MEpPEHHEM, OSKCIIEPHMEHTOM; yMeHHe o0palaThiBaTh, OOBSCHSITH
pe3ysbTaThl MPOBEICHHBIX OMNBITOB M JeNaTh BBIBOABI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTh
METO/Ibl TI03HAHUS NIPU PELLICHUH MPAKTUYECKUX 3a]1a4;
- c(hOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIWYECTBEHHbIE OLIEHKU U MPOU3BOJUTH PACUYETHI IO
XUMHAYECKHM (HOopMyJIaM U ypaBHEHUSIM;
- BJIa/ICHUE TIPABUJIAMU TEXHUKU O€30MaCHOCTH MPH HCIOIb30BAHIUH XUMHUYECKHUX BEIIECTB;

- c(OpMUPOBAHHOCTh COOCTBEHHOM MO3UIMH IO OTHOUICHHIO K XMMHUYECKON HH(OpMaIum,

nonyqaeMoﬁ M3 pa3HbIX UCTOYHHUKOB.

B pe3ynbrate u3ydyenus yueOHONU AUCHUIUIMHBI XUMHUs 00yUaroIUICs TOJKEH
3HATH/MIOHUMATh:
-BaKHelillMe XMMHM4YeCKHe MOHATHUSI: BELIECTBO, XMMHUYECKMHM JJIEMEHT, aToOM, MOJIEKYIa,
OTHOCHTEJIbHBIC aTOMHAsi U MOJICKYJISIpHAasi MacChl, HOH, aJUIOTPOIHS, U30TOIBI, XUMUYECKAsl CBA3b,
3JIEKTPOOTPHULIATEIBHOCTh, BAaJEHTHOCTh, CTENEHb OKHCICHMS, MOJIb, MOJSpHAs Macca, MOJSPHBIHA
00beM Ta3000pa3HBIX BEIIECTB, BEHIECTBA MOJEKYISPHOTO W HEMOJIEKYISIPHOTO CTPOSHHUS,
pacTBOpBI, DJEKTPOJUT U HEIIEKTPOIUT, DICKTPOIUTHUYECKAsT TUCCOLMALUSA, OKUCIUTENb MU
BOCCTAaHOBHUTEIb, OKUCIICHHE M BOCCTAHOBJICHUE, TETUIOBOH A(P(HEKT peaknuu, CKOPOCTh XUMHUECKON
peaknMy, KaTajlu3, XMMHUYECKOe paBHOBECHE, YIJIEPOAHBIM cKeneT, (yHKIMOHAIbHAs TIpyIIa,
U30MEpHsl, TOMOJIOTHS,
- OCHOBHbIE 3aKOHbI XHMMH: COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEIECTB,
[Tepuoanueckuii 3akon [I.. Menneneena;
- OCHOBHBIC TEOPMH XMMHM; XMMUYECKOH CBSI3M, SJIEKTPOJIMTHYECKON TUCCOIMALUU, CTPOCHUS
OpPraHUYECKHUX U HEOPTaHMUECKUX COCIMHEHUH;
- BaJKHeli e BellecTBAa M MaTepHaJibl: BaKHEHIINEe MeTaJlJIbl M CIUIaBbl; CEpPHAasi, COJIIHAs, a30THAs
U YKCyCHasl KHCJIOTBI, OJaropoJHbIe Tra3bl, BOJOPOJ, KHUCIOPOM, TAJOTEHBI, IIEIOYHBIE METaJLIbI;
OCHOBHBIE, KHCJIOTHbIE M aM(OTEpPHbIE OKCUIBI M THUAPOKCUIbI, IIEJIO0YH, YIJICKUCIBIH U yrapHbIH
ra3pl, CEpHHUCTHIA Ta3, aMMHaK, BOJA, NMPUPOMHBIA Ta3, METaH, ATaH, ATHIEH, AlleTUIICH, XJIOPHU
HaTpusi, KapOOHAaT M TUApPOKapOOHAT HaTpHs, KapOoHaT W Qocdar Kaiablus, OCH30J, METaHON U
3TaHOJ, CJIOXHBIE S(QUPBI, KHUPbHI, MbLIa, MOHOcaxapuIsl (TJIIOKO3a), aucaxapuibl (caxaposa),
nojucaxapuabl (KpaxManl M LeJUTI0NIo3a), aHWIMH, aMHUHOKHCIOTHI, O€JIKM, HCKYCCTBEHHbBIE W
CHHTETHUYECKHE BOJIOKHA, KAyIyKH, TIAaCTMACCHI.
Ymern:
- Ha3bIBATh: M3yYCHHBIC BEIIECTBA 110 TPUBHAILHON MITH MEXITYHAPOTHOH HOMEHKIIATYPE;
- onpeaesATh: BAJICHTHOCTb U CTENIEHb OKUCIIEHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XMMUYECKOH CBSI3U
B COCIMHEHMAX, 3aps]l HWOHA, XapakTep Ccpenbl B BOJHBIX pPAacTBOpaX HEOPTaHMYECKHX U
OpPraHUYeCKUX COCTUHEHUH, OKHCIUTEIb U BOCCTAHOBHUTENb, MPUHAIECKHOCTh BEIIECTB K Pa3HbIM
KJlaccaM HEOPTraHMYECKHX M OPTaHMYECKUX COSIMHEHHIA;
- XapaKTepH30BaTh: AJIEMEHTHl MaJlbIX MEPHOAOB 0 UX MoJjoxeHuto B [lepuonndeckoit cucreme
J.N. MenneneeBa; oOmme XUMHUYECKHE CBOHCTBAa METAJNIOB, HEMETAJNIOB, OCHOBHBIX KJIacCOB
HEOPraHMYECKUX M OPraHMYECKUX COCIMHEHMH; CTPOCHHE M XUMHYECKHE CBOMCTBA HM3yYEHHBIX
HEOPraHMYECKUX U OPTraHUYECKUX COEIMHEHUN;



- 00BSACHATH: 3aBUCHMOCTb CBOMCTB BEIECTB OT MX COCTaBa M CTPOECHUS, MPUPOAY XUMHUYECKOU
CBSA3M (MOHHOHM KOBAJIEHTHOW, METAJUIMUECKON U BOJOPOAHOM), 3aBUCUMOCTh CKOPOCTU XUMUYECKON
PEAKIMHU U MOJIOKEHUE XMMHUUYECKOI'0 PABHOBECHS OT PA3JIMYHBIX (PaKTOPOB;

- BBINOJIHATH XHUMHYECKHH JKCIEPUMEHT: 10 PaclO3HaBaHUIO BaKHEHIIMX HEOPraHUYECKUX U
OpPraHUYECKUX COCIUHECHUN;

- NPOBOMTh: CAMOCTOSITEIILHBIN MOMCK XMMUYECKOH MH(POPMAILIMU C MCIIOJIB30BAaHUEM Pa3IMYHbBIX
UCTOYHUKOB (Hay4HO-TIONYJISIPHBIX M31aHUN, KOMIIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB VIHTepHeTa);

- CBA3BIBATH: U3YUYCHHBI MaTepHaj co CBOCH Mpo(dhecCHOHATBbHON AEITEIbHOCTHIO;

- pelIaTh: pacyeTHbIE 33Ja4 110 XUMUYECKUM (OpPMYJIaM U YpaBHEHUSM;

-MCI0J1b30BAaTh NPHOOPETEHHbIC 3HAHUA M YMEHHUS B IPAKTHYECKOH JeATeJbHOCTH U
NOBCEHEBHOM KM3HU.

OcBO€HHE OCHOBHBIX KOMIIETEHIINI

OK 1. IloHumarp CyniHoOCTb U COLMANIBHYIO 3HAYMMOCTh OyAyIien npodeccuu, NposBIsATh K Hel
YCTONYUBBIA UHTEPEC.

OK 2. Opranun3oBbIBaTh COOCTBEHHYIO JI€ATEILHOCTh, UCXO/IS U3 1IEJIU U CIIOCOOOB €€ TIOCTUKEHUS,
OIPECIEHHBIX PYKOBOIUTEIIEM.

OK 3. AHanu3upoBath pabouyro CUTYalHIO, OCYILIECTBIATh TEKYLIUI U UTOTOBBIM KOHTPOJIb, OLICHKY
U KOPPEKLINIO COOCTBEHHOMN JEATEIbHOCTH, HECTH OTBETCTBEHHOCTb 3a PE3YyJIbTAaThl CBOCH PaOOTHI.
OK 4. OcymiecTBisaTh mouck uHGoOpMamuu, HeoOXoAUMOHN 11t 3((HEKTUBHOTO BHIMTOTHCHHS
npodeccuoHaIbHbBIX 3aj1ay.

OK 5. Ucnonb3oBaTh HHYOPMAIIHOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHUH B MTPO(HECCHOHATEHON
JESATEIIBHOCTH.

OK 6. Pabotats B koMaHze, 3pPeKTUBHO 00IATHCS C KOJUIETaMHt, pyKOBOACTBOM, KJIMEHTAMH.

OK 7. McriosHATh BOUHCKYIO 00513aHHOCTD, B TOM YHCJI€ C IPUMEHEHHUEM MOTY4EHHBIX
npohecCuOHANBbHBIX 3HAHUH (17151 FOHOLLEH ).

[Iporpamma comepxut TemaTuKy pedepaToB UIsl OpraHU3AIUH CAMOCTOSITEIIBHOW NIEeITebHOCTH
00yyaroImuxcsi, OBJIaJeBaIOIUX NMPO(ecCUsIMU TEXHUUYECKOTO U €CTECTBEHHOHAYyYHOro npoduiei B
YUPEXKJIEHUSAX CPEAHETO MPOo(eccrnoHalIbHOI0 00pa3oBaHMUsL.

1.4. PexomenayeMoe KOJHMYeCTBO 4YacOB HAa OCBOeHHE MPHUMEPHOIl mMporpaMmbl y4eOHOI
AUCUMILIUHBI:

MakcHUMasbHas yueOHasi Harpy3ka oOydaromerocs o npogeccuu 171 yacos, B TOM uucie:
-00s3arenbHas ayJUTOpHas ydeOHas Harpy3ka oOyyvaromierocs 114 yacos;

-BHEayJUTOPHAasi caMOCTOATEIbHas paboTa o0yuatromerocst 57 4acos.

2. CTPYKTYPA U COAEPXKAHUE YYEFHON JUCITATIIAHBI

2.1. O6beM yueOHOI TMCHMIJIMHBI M BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl Konuuecmeo uacoe

MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 171
Oobs3aTesibHAsE AyAUTOPHAA y4eOHasi HArpy3Ka (Bcero) 114
B TOM YHCIIE:

MPAKTUYECKHUE 3aHATHS 4

KOHTPOJIbHBIE paOOTHI 1
CamocrosiTesibHasi padoTa odyuaroierocs (Bcero) 57
JAnddepennupoBanHblii 3aueT




2.2. TeMmaTnuyeCcKMii IJIAH U COJepKaHMEe YUeOHON TUCUUIIMHBI XUMMS

HaumenoBanue Copaepxxanue yueOHOro MaTepuaJa, JjadoparopHblie padoThl M NPAKTHYECKHE 3aHATHA, O0b | YpoBenb
pa3esioB U TeM CaMoOCTOsITeIbHAsA PadoTa 00y4YaoImmXxcs €M | OCBOCHHSHA
yaco
B
1 2 3 4
Paznen 1. Opranuyveckas
XUMHSA
Beenenne 1 1
Tema 1.1. OcHOBHBIE IIpeamer opranuyeckoi Xumuu. [IpuposHbie, NCKyCCTBEHHBIE U CHHTETHYECKHE OopraHnveckue Bemectra. | 10 2
NoHsATHUS oprannyeckoii | CpaBHEHHE OPraHUYECKUX BEILECTB C HEOPraHUYECKUMHU.
XHMHHU U Teopus BanentHocTh. XMMHUECKOE CTPOCHHE KAK MOPSAOK COEIMHEHUSI aTOMOB B MOJIEKYJIbI 110 BaJICHTHOCTH.
cTpoeHus opranuveckux | Teopuss crpoeHusi opraHmveckux coeguHenuii A.M. ByrtiaepoBa. OCHOBHbIE IIOJIOKEHUS TEOpUHU
coeuHeHU XHUMHAYECKOTO CTpoeHus. M3oMepus u n3oMepsl. XUMHUYECKHE (POPMYIIBI U MOJIEIHA MOJIEKYJ B OPTraHUYECKOM
XUMHH.
Kanaccuduxanus oprannmyeckux BemectB. Kiaccudukaiys BEIIECTB 110 CTPOSHUIO YIJIEPOJIHOTO CKelleTa
1 HAIM4YU0 QyHKIIMOHAIBHBIX rpynn. ['omonoru u romonorus. Hayana nHomenknatypsl IUPAC.,
Kanaccudpukanma peakuuii B opranmyeckod xumumu. Peakuum mnpucoeauHeHusi (THAPUPOBaHUS,
raJJOTeHUPOBAaHUS, THAPOraJIOTeHUPOBAHUs, TuApaTtauuu). Peakiuu oTwiernyeHus (AerHApUPOBAHUS,
JIETUpOrajJoreHupoBaHus, AeruapaTaiun). Peakunu 3amenienus. Peakiyu nsoMepusanuu.
JlabopaTopHblie onbIThI. M3roTOBIEHNE MOJENIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.
Bueayautopnasi padora: Hammcats pedepar Ha Temy «MHOTOOOpasue coenuHenuit yriuepona. Mzomepusi u | 6 3
TOMOJIOTHS.
Tema 1.2. YrieBonopoabl | AnkaHbl. AJIKaHbl: TOMOJOIMYECKHHM psiJl, U30MEpUs U HOMEHKJIAaTypa ajkaHOB. XHMHUYeckue cBoicTBa | 14 2

U UX IPUPOAHBIC
HCTOYHUKH

aJKaHOB (M€TaHa, dTaHa): TOPEHHE, 3aMEIlCHHE, Pa3oKeHue, AeruapupoBanue. [I[puMeHeHrne ankaHoB Ha
OCHOBE CBOWCTB.

AJIKeHBbI. OTHWJIEH, €ro IoJiyueHue (AETUAPUPOBAHMEM J3TaHa, JENOJUMEpPU3AlMEd TOJIUATUIICHA).
l'omonornueckuii psin, W30MEpPHsi, HOMEHKJIATypa ajlKeHOB. XMMHUYECKHME CBOMICTBA JTUJICHA: TOpPEHHE,
KayecTBEHHbIE peaknuu (oOecuBeyrBaHue OPOMHOM BOJBI M pacTBOpa MepMaHraHata Kajus), THApaTaius,
nonumepusanus. [IpuMeHeHne sTuieHa Ha OCHOBE CBOMCTB.




Juenbl U kaydyku. [lonsaTie o aueHax Kak yrieBoaopojax ¢ ABYMs ABOWHBIMHU CBsA3SIMU. ConpsiKeHHbIE
IMeHbl. XUMHUYECKHEe CBOicTBa OyTraaueHa-1,3 u wu3ompeHa: oOeciBeuyMBaHHE OpOMHON BOJBI U
noJuMepu3alys B kayuyku. HaTypanbHbli M CHHTETHYECKHE Kaydyku. Pe3nHa.

AJxkuHbl. AnerwieH. XUMHUYECKHME CBOWCTBA alleTHIICHA: TOpeHHe, 00eclBEYMBaHUE OpPOMHOM BOJIBI,
IPUCOECIUHEHNE XJIOPOBOJOpPOAa M rujparanus. IlpumeHeHune aneTuiieHa Ha OCHOBE CBOWCTB.
MesxkiaccoBasi H30MEpHUs C aIKaAUECHAMH.

Apenbl. benzon. Xumuyeckue cBoiicTBa O€H30Jla: IOpPEHHE, pPEaKLUUH 3aMelleHHs (TaJoreHUpOBaHMUE,
HutpoBanue). [Ipumenenne 6eH3051a HA OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHHKH YIJIeBOA0POAOB. [IpupoaHbIii ra3: cocTaB, IPUMEHEHUE B KAYECTBE TOILIMBA.
Hedts. CoctaB u nepepaborka Hedru. [leperonka nedru. HedrenpoaykTer.

JlaGopaTopubie onbIThl. O3HAKOMIICHHE C KOJUICKIHEW 00pasioB He(TH U MPOAYKTOB €€ MepepadOTKH.
O3HakOMJIEHHE ¢ KOJUIEKLIMEN KayuyKOB 1 00pa3liaMy U3/1€IUi U3 pe3UHBI.

Bueaynutopnass pa6ora: [TloaroroBuTh cooOmIcHHE U Mpe3eHTaruo Ha TeMy «Kak cBsi3aHbl 3HaHws 1Mo | 6
XUMHH IPUPOAHOTO Tra3a v HeTu ¢ Baied Oyaymieil mpodeccuein.
KonTpoJsbHasi pa6ora 1o reme: «YriaeBogopoabb). 1
Tema 1.3. Cnuptsl. [lonydyenue sTaHona OpoKeHHEM TIIIOKO3bI U TUApaTanueil sTuieHa. ['uapokcunpHas rpynna kak | 12
Kuciaopoacoaep:xkammue ¢dbyakuonanpHas. [loHSATHE O TPENENBHBIX OJHOATOMHBIX CIHPTaX. XHWMHUYECKHE CBOWCTBA ITaHOJIA!
OpraHuvecKue B3aMMOJICIICTBIE C HaTpueM, OOpa3oBaHUE MPOCTBIX U CIOXKHBIX 3(UPOB, OKHCIEHUE B albICTH].
COeIMHEHUA [IpuMeHeHne 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro0 IOCIEACTBUS U IPEYIPEKICHUE.

['muuepuH kak npeacTaBUTeNb MHOIOATOMHBIX cIUPTOB. KauecTBeHHas peakiivsi HA MHOTOATOMHBIE CIIUPTHI.
[IpumeneHue rauuepuHa.

®enon. Puznueckue U XMMUYECKHE CBOMCTBa (eHoda. B3anMHoe BiIMsHUE aTOMOB B MojieKyie (eHona:
B3aMMOJICIICTBHE C THIPOKCHIOM HAaTpus M a30THOM kucioToi. [TpuMmeHnenne ¢peHosa Ha OCHOBE CBOMCTB.

Aasbaeruapl. [loustue o0 anpaeruaax. Anpaeruanas rpynmna kak QyHKuuoHanbHas. DopManbaerua U ero
CBOMCTBA: OKHCJIEHHE B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAaHOBJICHHE B COOTBETCTBYIOIIMI CITHPT.
[TonydeHnue anbAETUIOB OKUCICHUEM COOTBETCTBYIOIINX ciUpTOB. [IpuMenenue Gopmanbpaeruaa Ha OCHOBE
€r0 CBOMCTB.

KapOonoBbie kuci10Thl. [IoHsATHE 0 KapOOHOBBIX KHcioTax. KapOokcuinpHast rpynna Kak (yHKIIMOHAIbHAS.
I'oMonornueckuil psia mpeaenbHbIX 0JIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. IlomyueHne kapOOHOBBIX KHCIIOT
OKHCJICHHEM aJIbJIETHJIOB. XMMUYECKHE CBOMCTBA YKCYCHOW KHCIIOTBHI: OOIIME CBOWCTBA ¢ MHHEPAIbHBIMU
KHCIIOTaMU U peakuusi sTepuukanuu. [IpumeHeHHe yKCyCHOW KHCIOTHI Ha OCHOBE CBOMCTB. Briciine
JKUPHBIE KUCJIOTHI HAa IPUMEPE NAIIbMUTHHOBOU U CTEAPUHOBOM.




Caoxknbie dpupsnl U xkupbl. [lomydenne ciioxHbIX 3pupoB peaknueit srepudukanuu. CrnoxHbie d3PUps B
npupoje, ux 3Hauenue. [IpuMeHneHne cioxxHbIX 3(pUpoB HA OCHOBE CBOMCTB.

Kupst kak cnoxuble 3¢upsl. Knaccudukanus xupoB. XUMHYECKHE CBONCTBA >KUPOB: TUIPOIH3 U
TUAPUPOBAHUE KUAKUX )KUPOB. [[puMeHeHne ;upoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTIIeBOIbI, UX Kiaccu(uKanys: MOHOCaxapuabl (T0Ko3a, GpyKTo3a), Iucaxapuabl (caxapos3a)
Y ToJIcaxapubl (Kpaxmai U LeJUIH0103a).

I'mroko3a — BemecTBO ¢ JBOMCTBEHHOW (DYHKIMEH — albIeruAOCIUpPT. XUMUUYECKHE CBOMCTBA TIIFOKO3HI:
OKHUCJICHHE B TIJIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COpPOUT, CHUpTOBOE Opoxenwe. [IpumeHeHume
TJIFOKO3bI HA OCHOBE CBOMCTB.

3HaueHue YIJICBOJOB B JKMBOH MPHPOJC W KU3HH UeloBeKa. [IOHATHE O peakmusiX IMOJMKOHICHCAIMH H
THIPOJIN3a HA MPUMEpE B3aUMOIIPEBPAIllEHUH: TII0K03a —> MOJIMcaxapu/.

JladopaTopuble onmbIThl. PacTBOpeHHe riMieprHa B Bojae M B3aumojeiictBue ¢ ruapokcuaom memu(ll).
CBolicTBa yKCYCHOM KHCIJIOTBI, OOLIME CO CBOWCTBAMHU MHHEPAJIbHBIX KHUCJIOT. JloKa3aTenbCTBO
HETPEe/ICbHOTO XapaKTepa )KUAKOro xupa. BzaumoaeiicTBre riioKo3bl U caxaposbl ¢ rugpokcuaom meau( ).
KauecTBeHHas peakuys Ha Kpaxmall.

Bueayauropnasi padora: CocTtaBuTh TaOJIUILy OCHOBHBIX XapaKTepPUCTUK ((DyHKIMOHAIIbHAS TPYIINA, 3 2
HOMEHKJIaTypa, Ka4eCTBEHHAsl peaKklus, IPUMEHEHHUE) JUIsl CIIUPTOB, aJlbJIErH10B, KAPOOHOBBIX KHCIIOT. 3 2
CocTaBUTh CPAaBHUTENBHYIO XapaKTEPUCTUKY KpaxMajla v LIEJUIFOJIO3bI.
Tema 1.4. AmuHnbl. [TonsTre 06 amuHax. AnudaTuyeckiue aMMHBI, UX KJacCU(UKalusa U HOMEHKJIATypa. AHWIUH, KaK | 8 2
A3oTcoaepxamue opranuuyeckoe ocHoBaHue. [lonmydyeHue anHmnMHa u3 HUTpoOeH3ona. [IpumMeHeHHe aHWIMHA HAa OCHOBE
OpraHuvYecKue CBOJWCTB.
coenunenus. Ilosmmepsl | AMMHOKHCI0TBI. AMHHOKHMCIOTHI Kak aM(oTepHble IU(YHKIUOHAJIbHBIE OpPraHUYECKHE COEIUHEHUS.
XUMUYECKHE CBOWCTBA aMHUHOKHCIOT: B3aMMOACWCTBHE CO ILIEIOYaMH, KUCIOTaMH M JPYr C JPyroMm
(peakuus nonuxkoHaeHcanuu). [lentuaHas cBs3p M noiaunentuasl. [IpuMeHeHne aMUHOKHUCIOT Ha OCHOBE
CBONCTB.
Iosmmepsl. benku u nonrcaxapuibl Kak OMOMOIUMEDHI.
IInactmaccel. [lonydyeHne moinMepoB peakue NoJIuMeEpU3aly U MOJMKOHACHCAlUU. TepMOIIaCTUYHbIE U
TepMOpeaKTUBHBIE MIacTMacchl. [IpencraBurenu niactmace.
Bosokna, ux knaccudukanus. [Tonyuenue BosiokoH. OTaenbHbIe TPEACTaBUTENIN XUMHUUYECKUX BOJIOKOH.
IIpakTH4yeckune padoThI.
Perienue skcriepuMeHTaIbHBIX 331a4 Ha UIACHTU(DUKAIIMIO OPTaHUYECKUX COEIUHEHHH.
Pacnio3naBanue miactMacc ¥ BOJIOKOH.
BueayautopHas pa6ora: CocTaBUTh OJIOK-CXEMY: aMUHOKHCIIOTHI- aM(OTEpHBIE COSAUHEHHMS. 2 4
OTBETUTH Ha BONPOCHI 10 TeMe: «benkny. 2




Tema 1.5. Buojornuecku
AKTHBHBIE COeAUHEHM .

®epmenTtbl. [loHATHE O ¢epMeHTaXx Kak O OHOJOTHMYECKMX KaTalu3aTopax OeNKOBOH HpPUPOIbI.
Oco0OeHHOCTH CTPOCHHUS M CBOWCTB B CPAaBHCHHWU C HEOPraHMYECKHMMH KaTayimsaropamu. Kiaccudukamms
¢dbepmenToB. OCOOCHHOCTH CTPOEHHUS W CBOHCTB (EPMEHTOB: CEICKTUBHOCTh W 3(P(HEKTUBHOCTD.
3aBUCHMOCTh aKTHBHOCTH (DEpMEHTOB OT TemnepaTypsl u pH cpenpl. 3HaueHue GEepMEHTOB B OHOJIIOTHH H
MIPUMEHEHHE B IPOMBIIIJICHHOCTH.

Butamunbl. [Tonstie o Buramunax. x knaccudukamnus u o6o3Hadenne. Hopma morpebiaeHusi BUTAMUHOB.
BogopactBopumbie (Ha npumepe ButamuHoB C, rpynmsl B u P) u xupopacTBopuMBIe (Ha mpumepe
BuTaMuHOB A, D u E). ABUTaMIUHO3BI, THTIEPBUTAMHHO3HI ¥ THTIOBUTAMUHO3bI, X MPO(HIAKTHKA.

rOpMOHBI. ITousrue o ropMoHax Kak OMOJOrHYeCK aKTUBHBIX BCIIECTBAX, BBINMOJHAOIHNX 3HIOKPHUHHYIO
PEryjiiiui0  KU3HCACATCIBbHOCTH OPraHu3MOB. Knaccn(bm(aum[ FOPMOHOB: CTCPOUJbI, ITPOU3BOAHLIC
AMHWHOKHUCIOT, MOJIMIICIITUAHBIC H OEJIKOBEIE T'OPMOHEI. OT,I[GHLHLIC npeaACTaBUTCIU: OCTPAAUOII,
TCCTOCTCPOH, MHCYJIMH, aAPCHAJIMH.

JlekapcrBa. [ToHsTHE O JIEKapCTBaX KaK XMMUOTEPAIEBTUYCCKUX npenapatax. Kparkue ucropuieckue
CBEJIEHUS O BO3SHMKHOBEHHHM W Pa3BUTHUU XUMHOTEpamud. [ pynmbl JIEKapcTB: Cyab(pamMHbl (CTPENTOLH),
AHTUOMOTHKHY (NMEHUUIWJUIMH), aHTUIUPETUKH (aCMHUpPHUH), aHAJIbICTHKU (aHAJIBIMH). MeXaHu3M ACHCTBUSA
HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYJI, IIPOTHO3UPOBAHUE CBOMCTB HA OCHOBE aHAIN3a
XUMHUYECKOTO CTPOCHUS. AHTUOMOTHKH, WX KJIAacCH(PHUKAIUS MO CTPOCHHIO, TUIY M CIEKTPY JACHCTBUS.
besomnacHbie criocoObl MPUMEHEHHUS], TEKAPCTBEHHBIE (DOPMBI.

JlabopaTopHbie omnbIThbl. lcnbiTaHWe pacTBOPUMOCTH aApPEHAIMHA B BOJAE U COJSHOW KHCIOTE.
OO6Hapy’KeHue acnipruHa B TOTOBOM JIEKapCTBEHHOM (hopme.

BHanI[I/ITOPHaﬂ paﬁoTa: IToaroroBrTe COO6H_ICHI/I}II «Mos poMamrHss afnrTcyka», «KaKu€ BHUTAMHMHHBIC
Ipenapartsbl Bbl 3HACTC U KaK UX CIICAYCT IPUMCHATH)).

Pazpea 2.
Oomas n
HEOpPraHu4ecKass XuMusi

Tema 2.1. OcHoBHBIE
NMOHATUA U 32AKOHBI
XUMUH

OcHoBHbIe MOHATHSA XUMUH. BemectBo. Atom. Monekyna. Xumuueckuit ssemeHT. Asutorponus. [Ipoctsie
U CJIOKHBIE BemiecTBa. KauecTBEHHBIN U KOTHMUECTBEHHBINM COCTAB BEIIECTB. XMMHUUECKHE 3HAKU U ()OPMYIIBL.
OTHOCHUTENBHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KoimuecTBo BeniecTna.

OcHoBHbIe 3aKOHBI XMMHH. CTexMOMETpHs. 3aKOH COXpPAaHEHHMS MacChl BEIIECTB. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTB MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOraipo U CIEICTBUS UX HETO.

PacueTHble 3a1aun Ha HaxXOXKIAECHHE OTHOCUTENIBHOM MOJIEKYJISIPHOM Macchl, OIPEIEIEHUE MAacCOBOM JOJIH
XUMHUYECKHX 3JIEMEHTOB B CJI0KHOM BEIECTBE .

JemoncTpauuu. Mozenn aToMOB XUMHUYECKUX 3JIEMEHTOB. MOIeNIM MOJIEKYII IPOCTBIX U CIIOXKHBIX BELIECTB
(mmapoctepkueBbie U Crroapra—bpurne6a). Kommekiuss mpocThIX W CIOXKHBIX BeliecTB. HekoTopbie
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BellecTBa Koun4yecTBOM 1 Mosib. Mojens MolisipHOro o0bema razoB. Ajuiotponusi ¢ocdopa, Kuciopona,
0JIOBA.

BueaynuTopHnasi pa6ora: I[loaroroBeTe coOOICHHE HA TeMy: «IBOJIONMS MPEICTABICHUNH O CTPOCHUH
aToMay.

Tema 2.2.
[Mepuoauveckuii 3aK0H 1
Ilepuoauyeckasi cucrema
XMMHYECKHX JJIEMEHTOB
JI.A.MenaeseeBa.

IMepuonuueckuii 3akon .M. MenaeneeBa. Otkpeitue .M. MenneneeBbiM Ilepuogmyeckoro 3akona.
[epuonnueckuii 3akoH B popmynuposke [I.M1. Menaeneena.

Ilepuonnueckas TabnMLa XUMUYECKUX JIEMEHTOB — rpaduuecKkoe OTOOpakeHUE MEPUOANYECKOI0 3aKOHA.
CTpyKTypa nepuoandecKoi TaOIUIIbL: IEpUOo Ikl (Majble ¥ OOJIbINNE), TPYIIHI (TIaBHAS U TOOOYHAs).

Ctpoenue atoma u nepuoaundeckuii 3axon I.1. MenaeneeBa. ATom — ciokHas yactuna. Sapo (mpoTOHbI
Y HEUTPOHBI) U IJICKTpPOHHAs 00004ka. M3oromnsl. CTpOCHHE AICKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB
MasbIX 1epruooB. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOIOB
(mepexonHbiXx 37eMeHTOB). [loHsTHE 00 OpOuTaNsX. S-, p- U 0-OpOutanu. DNEeKTPOHHBIC KOH(UTypaIu
aTOMOB XMMHYECKUX JIEMEHTOB.

CoBpemeHHass  (OpPMYJIHpPOBKA IEPHOAWYECKOTO 3aKOHA. 3HAUYEHHE MEPUOJUYECKOTO 3aKOHA H
MEePUONYECKON CHUCTeMbl XUMUUYecKuX snemeHToB [I.J. MenzaeneeBa i pa3BUTHS HAYKH M TOHUMAaHUS
XUMHYECKON KapTHHBI MUPA.

ﬂaﬁopaTopHLIe OIIBITHI. MO,Z[CJIHpOBaHI/Ie IMOCTPOCHHA HepHO,Z[H‘ICCKOﬁ Ta6J'II/II_U:I XUMHNYCCKHUX OJICMCHTOB.

Bueayauropnasi pa6ora: [loarorosste coobiienue o xu3Hu u nestenbHoctd J[.M.Menneneena.

Tema 2.3. CTpoenue
BelllecTBa

Honnasa xuMu4YecKasi CBsi3b. KaTI/IOHI)I, nux 06pa3013aHI/Ie M3 aTOMOB B PE3YJbTATC MPOLECCa OKHUCICHUA.
AHI/IOHBI, ux 06pa3OBaHI/Ie U3 aTOMOB B pE3YyJIbTATEC IIPOLECCa BOCCTAHOBJICHUA. Honnas CBA3b, KaK CBA3b
MCXKIY KaTHOHAaMMU W aHHMOHAMH 3a CUCT JJICKTPOCTATHUYCCKOTIO IPUTAKCHHA. KJ'IaCCI/I(l)I/IKaIII/Iﬂ HOHOB: IIO
COCTaBy, 3HAKY 3apdad, HAJIWUYURO FHI[paTHOﬁ o0omouku. MoHHbIC KPUCTAJTNIMYCCKHUEC PCIICTKHU. CBoiicTBa
BCIICCTB C HOHHBIM THUIIOM KpI/ICTaHHI/IquKOﬁ PECIICTKU.

KoBasienTHasi xumu4yeckasi cBsi3b. MexaHusM oO0Opa3oBaHUsl KOBAIEHTHON CBsA3M (OOMEHHBIH U
JOHOPHO-aKLENTOPHBIN). DJIEKTPOOTPULATENBHOCTh. KOBaJeHTHBIE TMOJIIpHAs W HEMNOJSApHas CBA3M.
KpatHOCTh KOBaJIeHTHOM CBSI3U. MOJNIEKYIJIIPHBIE U aTOMHBIE KPUCTAIUINYECKHE pemieTKH. CBONCTBA BEIIECTB
C MOJIEKYJISIPHBIMHU ¥ aTOMHBIMU KPHUCTAJUIMYECKUMU PELIETKAMU.

Mertananyeckasi cBsi3b. MeTamnyeckas KpUCTAUIAYECKash PEUIETKa U METAJUIMYECKasi XUMUYECKasi CBS3b.
duznueckue cBoiicTBa
METAJLIOB.

ArperaTHble COCTOSAHMSA BCIIECCTB U BOAOPOAHAs CBA3D. TBepnoe, KHUAKOC N ra3006pa3H0e COCTOSAHHUA
BCIICCTB. Hepexoz( BCIICCTBA U3 OJHOI'0O arp€raTHOro COCTOSIHUA B PYyroc. BO)IOpOJIHaSI CBA3b.
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Yucrtoie Beliecrea M CMeECH. Ilonsatue o cmecu BCILICCTB. I'omoreHnnsle u TCTECPOICHHBIC CMCCH. Cocrasn
cMeceil: 00beMHas 1 MaccoBast JO0JIM KOMIIOHCHTOB CMCCH, MaCcCoOBas J0JIA HpHMeCGﬁ.

MucnepcHble cucrembl. [lonstue o mucrnepcHoit cucteme. JlucnepcHas (aza W JUCHEPCUOHHASA CpPE.a.
Krnaccudukanus mucnepcHbix cucteM. [IoHATHE 0 KOJUTOMIHBIX CUCTEMAX.

JlabopaTopHble onbIThl. [Ipurorosienue cycrnensun kapOoHara Kanbliusi B Boje. [lomyueHnue smysnbcuu
MOTOpHOr0 Macya. O3HaKOMJIEHHE CO CBOWCTBAMHU JUCIIEPCHBIX CUCTEM.

Bueaynutopnasi pa6ora: OxapakTepu3oBaTh HOHHYIO, KOBAJICHTHYIO, METAIIMYECKYI0O M BOIOPOIHYIO
CBSI3H.

Tema 2.4. Boaa.
PacTBOpbI.
DJIEKTPOJTUTHYECKAS
AUCCOIUALMS

Bona. PacrBopbl. PacTBopenue. Bona kak pactBoputenb. PacTtBopuMocTh BemiecTB. HackieHHsle,
HEHACHIIICHHBIC, MEPECHIIICHHBIE PACTBOPHL. 3aBHCHUMOCTh PACTBOPMMOCTHU Ta30B, JKUJIKOCTEH M TBEPABIX
BEIIECTB OT Pa3IUYHBIX (PAKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA.

3HeKTpOJII/ITI/I‘leCKaH AUcCconManms. BHeKTpOJ'II/ITBI W HEIJICKTPOJIUTEIL. 9J'ICKTpOJ'II/ITI/IquKa$I Juccouuanusi.
MexaHu3Mbl 3JI€KTpOJII/ITI/I‘~IeCKOﬁ aucconyan Ajid BCUIICCTB C pa3IMYHbIMU THUIIAMUA XHUMHYCCKOU CBS3H.
FI/II[paTI/IpOBaHHBIe H HCTUAPATHPOBAHHBIC MOHBI. CreneHb BHCKTpOHHTquCKOﬁ Jucconuanuu. CuibHBIE B
cia0Oble OJICKTPOJIUTHI. OCHOBHBIC ITOJI0KEHMUS TCOpUHn BHCKTpOJIHTH‘{eCKOfI JUCCOIMallH. KI/ICJIOTI)I,
OCHOBAHHA U COJIM KaK 3JICKTPOJINTHI.

Bueaynutopnass pa6ora: [loaroroButh cooOIIeHHE O POJU BOABI B PEIIEHUH 3KOHOMHYECKHX MpPOOIeM
o0I11eCcTBa.

Tema 2..5
Kaaccndukanns
HEOPraHUYeCcKHuX
CcoeTMHEHUH 1 NX
CBOMCTBA.

Kucnorsl u ux cpoiictBa. KucioTsl Kak 3JI€KTPOJIUTHIL, WX KiIacCU(PHUKAIMSA MO Pa3IUYHBIM IpHU3HAKaM.
XUMHUECKHE CBOWCTBA KHUCJIOT B CBETE TEOPUM DJEKTPOIUTHYECKON auccormanuu. OcobeHHOCTH
B3aMMOJICICTBUS KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KuCIOT ¢ MeTasiamMu. OCHOBHBIE CIIOCOOBI
IIOJIYYEHUS KUCIIOTHI.

OcHoBanus U ux cBoiictBa. OCHOBaHUS KaK ANEKTPOJIUTHI, UX KIACCU(PUKALIUA 10 PA3IMYHBIM MPU3HAKAM.
XWUMUYECKUE CBOMCTBA OCHOBAHHMII B CBETE€ TEOPHHM DJIEKTPOJIUTUYECKON auccoumanuu. PasmoxeHue
HEPACTBOPHUMBIX B BOJIe OCHOBaHMI. OCHOBHBIE CIIOCOOBI MOTYyYEHHS] OCHOBAaHUM.

Coun u ux cpoiicrBa. Conu Kak 1eKTpoauTsl. Colu cpeiHue, KUCIble 1 OCHOBHbIE. XUMHUECKHU CBOWCTBA
CoJIel B CBETE TEOPHUHU AIIEKTPOIUTHUECKOM quccorranui. CriocoObl MOTydeHus CoeH.
['mpponus cosent.

Oxcuapl u ux cpoiicrBa. Coseobpasyromnme U HecoleoOpa3yromue okcuasl. OCHOBHBIE, aM(POTEPHBIE U
KHUCJIOTHBIE OKCHJIBI. 3aBUCHUMOCTh XapaKTepa OKCHJIa OT CTEMEHW OKHUCIICHHS O0pa3yrollero ero MeTayia.
XUMHUYECKUE CBOMCTBA OKCUIOB. [lomyueHne OKCHuIoB.

12



JlabopaTopHble onbIThl. VcnbpiTaHue pacTBOPOB KHUCIOT HHIMKATOpaMu. B3aumojeiicTBue MeTalioB ¢
KHMCIIOTaMU. B3anMonelicTBHE KUCIIOT ¢ OKCHJAMU METauloB. B3auMmonelicTBHE KUCIOT ¢ OCHOBaHUSIMHU.
B3anMopeiicTBre KUCIOT C COISIMH.

HcnbiTanue pacTBOpOB ILENOYEH HMHIMKATOpamMu. B3aumonelcTBue Ienoded ¢ coisMu. PasioxeHue
HEPACTBOPUMBIX OCHOBAHMIA.

B3anmopaeiicTBue coneit ¢ Metaiuiamu. B3anumoencTBre cosieid Apyr ¢ ApyroM. ['maposuns cosneit pa3inyHoro
THUIIA.

Bueaynutopnasi padora: CocTaBUTh r€éHETHUECKHE PAIbI HATPUS U Kele3a. 3anucaTh ypaBHEHUS peakiui,
C TIOMOIIBIO KOTOPBIX MOXXHO OCYILIECTBUTH MpeJIoKEeHHbIe Tepexoibl. COCTaBUTh T'€HETHUECKHUE PSIbI
KpEMHHUS U cephl. 3amucarh YpaBHEHUS PEaKIHil, C MTOMOIIbI0 KOTOPBIX MOYXKHO OCYIIECTBHUTD MPEAJIOKEHHBIE
IEpPEXO0/IbI.

Tema 2.6. XuMmnueckue
peakuun

Kaaccudukanusa xumMuyeckux peakumii. Peakuuu coenuHeHUs, paszloKeHUs, 3aMelIeHHs, OOMeHa.
Karanutuaeckue peaknuu. OOpaTUMbie U HEOOpAaTUMBIC PEaKIUU. | OMOTCHHBIC U TE€TEPOTSHHBIC PEAKIUH.
DK30TepMUYECKHE M  DHJIOTEPMUYECKHE peakuud. TerioBol dPPeKT XUMHUECKUX  PEaKIIHi.
TepMoxuMuyecKkre ypaBHEHUS.

OKHCIUTEIBHO-BOCCTAHOBHTEIbHBIe peakuuu. CreneHb okuciaeHUs. OKUCIUTENb U BOCCTAaHOBJIEHHUE.
BoccranoBurens M OKHCIeHHE. MeTon  IEKTpOHHOro OajaHca JUIsl  COCTABJICHHMS  YPAaBHEHUM
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.

Cxopoctb xuMu4YecKuXx peaknmil. [IoHATHE O CKOPOCTM XMMHYECKMX peakUuil. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKUX pEaKUUil OT pa3iauyHbIX (PAKTOPOB: MPUPOJBl PEAarupyroIIUX BEUIECTB, UX KOHLEHTpALUH,
TEMIIEPATyPbl, IOBEPXHOCTH CONPUKOCHOBEHMS U UCIIOJIb30BaHUS KaTalIU3aTOPOB.

Oo0paTumocTh XuMHUYeckux peakuuii. OOpaTumMble U HEOOpaTUMbIE peaklMi. XMMHUYECKOE paBHOBECUE U
CIIOCOOBI €r0 CMELIEHUS.

JlabopaTopHble onbIThl. Peaknus 3aMeleHUss MEIU KEJIe30M B PacTBOpPE MEIHOro Kymnopoca. Peaxinuwm,
uaymue ¢ oOpa3oBaHMEM OCaJKa, ra3a WM BOJABL. 3aBUCUMOCTb CKOPOCTH B3aUMOJIEHCTBHS COJSTHOM
KHCJIOTBl C METAJUIAMH OT MX MPUPOABI. 3aBUCHMOCTb CKOPOCTH B3aUMOJEHCTBHs LIMHKA C COJISTHOM
KHCIIOTOM OT €€ KOHILIEHTpalMH. 3aBHUCHUMOCTh CKOpPOCTH B3ammojeicTBus okcuna meau(ll) c cepnoit
KHMCJIOTOM OT TEMIIEPATYPHI.

Bueaynutopnasa padora: CocraButh Tabnuny: «Knaccudukanum XMMUYECKHX peakUuil», NpUBEANUTE
MIPUMEPBHI.

Tema 2.7. MeTai1bl "
HEeMeTAJIbI

Metajiabl. OCOOEHHOCTH CTpPOEHHMs aTOMOB M KpUCTaioB. @Du3HuYECKHe CBOWCTBA METAJUIOB.
Knaccudpukanus  MeTajuioB MO pa3auMyHbIM  IpU3HAaKaM. XHMMHUYECKHE  CBOICTBA  METalJIOB.
DNEKTPOXUMHUYECKUH Psii HAPsDKEHNUH MeTayioB. MeTamiorepmus.

18
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O6mue croco6s! noayyeHus: MertawioB. [lonstue o meramnyprun. [lupomeTannyprus, rupoMeTaTyprus u
anekTpoMetasuryprusi. CrijiaBbl YepHBIC U LIBETHBIE.

Hemeramabl. OcobeHHOCTH CTPOCHUA aTOMOB. Hemeramner — ITPOCTHIC BCHICCTBA. 3aBHCHUMOCTh CBOMCTB
TaJIOrCHOB OT HMX ITOJIOXKCHHUSA B HepnonnquKoﬁ cucteMme. OKUCINUTENbHBIC 1 BOCCTAHOBUTEIILHEIC CBOMCTBA
HEMCTAJIJIOB B 3aBUCUMOCTH OT HUX IOJIOXKCHUSA B PAAY SJICKTPOOTPUIATCIBHOCTH.

JlaGopaTopHble OnbITHI. 3akanka U OTIHYcK crand. O3HaKOMJIGHHE CO CTPYKTypaMu ceporo u Oernoro
yyryHa. Pacnio3HaBanue py/ xenesa.

IIpakTuyeckue padéoThl.
[Tonyuenue, cobupanue U pacrio3HaBaHUE ra3oB.
Pemenue skcriepuMeHTaNbHBIX 3371a4.

Bueaynuropnas padora: [loaroroButs pedepar Ha TeMy «3HaUCHHE METAJIOB B )KM3HU YEIOBEKaY.
CoctaBuTh TaONIUIy «XapaKTEepUCTUKA HEMETAJIOB 110 MOJIOKEHHIO B IEPUOANYECKON TaOIHLIe».
[TonroroBka Kk nudpepeHIMPOBAHHOMY 3a4ETy.

w

JAnddepennupoBannblii 3auer

NN N Ol
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3. YCJIOBUS PEAJIM3ALIMA YYEFHOU JUCHUATIIAHBI
3.1. TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHMYECKOMY 00ecledeHn 0
Peanuzanus yqeOHON AMCHUIUIMHBI TpeOyeT HAMMYUS yueOHOro KabuHera XuMUH U OMOJIOTHH.

MarepranbHO-TEXHUUECKOE OCHAIIEHUE YIeOHOro KabuHeTa:
- TI0CaI0YHbBIC MECTA T10 KOJIMYECTBY CTYJCHTOB.

OcHoBHasl JuTepaTypa:

['abpuensa O.C., Octpoymos W.I. Xumus: - M.: Akagemus, 2017. — 257c.

I'muaka H.JL. O6mas xumus: - M.: FOpaiitT,2012. — 898c.

3aaun ¥ yrnpaKHEHUS U YIPaKHEHUs 1o o0mieit xumuu. Yueb. nocodue/ b.M.Anamcon,
O.H.T'onuapyxk, B.H. Kambimona u nip.; ITox pen. H.B.KopoBuna. — 2-e uza., ucnp. — M.: Beic. 1ik.,
2004. — 255 c.: n.

JlonoIHUTeIbHAS JTUTepaTypa:

1. Xumus uist mpodeccuii ¥ CriennaabHOCTEH eCTeCTBeHHO-HaydHoro nmpodwis : yaeonuk / [O.C.
I'a6puenssu  OctpoymoB W.I'., E.E. OctpoymoBa, C.A Cnankos] nox pea. O.C. I'abpuensa M. :
Wznatenbekuii meHTp «Axamemus» 2011.- 384 c.: wi. ISBN

978-5-7695-7430-6

1. Heopranunueckas xumwus. Kpatkuii kypc / B.I'. UBanoB, O.H. I'ea. - M.: KYPC: HUII
NH®PA-M, 2014. - 256 c.: 70x90 1/32. (o610xkKa, kapm. popmat) ISBN 978-5-905554-60-5

2. Oprannueckas xumusi. Kpatkuit kypce: YuebHoe nocodue/MBanos B. I'., I'ea O. H. - M.: KYPC,
HUILL UHOPA-M, 2015. - 222 c.: 70x90 1/32 (O6n0xka) ISBN 978-5-905554-61-2

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUIIIUHBI

KoHTponb u omeHka pe3ynbTaTOB OCBOCHHUS Y4YEOHON TUCIUIUIMHBI —OCYIIECTBISETCS
MpernojiaBaTesieM B TMPOIECCE MPOBEACHUS TMPAKTHUYECKUX 3aHITHH W Ja0OpaTOpHBIX pPadoT,
TECTUPOBAHUS, a TaK)KE BBIMOJIHEHHUS OOYYAIOIIUMUCS WHIUBUAYATbHBIX 3aJaHUl, MPOEKTOB,
HCCIICIOBAHUH.

Pe3yabTaThl 00yyeHus
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA)

®opMbI U METOAbI KOHTPOJISI U
OLICHKH Pe3yJIbTATOB 00y4eHUsI

3HATL/IIOHUMATD

Ba)KHelillMe  XMMHMYecKMe  NOHATHS:  BEILECTBO,
XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHbIE
aTOMHass M MOJIEKYJISIpHas Macchl, HOH, aJIOTPOIHS,
M30TOMbI, XUMHUYECKas CBs3b, JJIEKTPOOTPULATENBHOCTD,
BaJICHTHOCTh, CTENIEHb OKHUCIIEHUS, MOJIb, MOJISIpHAsl Macca,
MOJISIDHBI  00BEM Ta3000pa3HBIX BELIECTB, BEIIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI, pacTBOPHI,
MEKTPOJIAT U HEDJIEKTPOJUT,  AJIEKTPOJIUTHYECKAs
JMCCOLMAINs, OKUCIUTENIb U BOCCTAHOBHUTEIb, OKHCIECHUE

Tekymmii KOHTpOJIb B hopMme:
-OLIEHKH CaMOCTOSITENILHOU
ayJIUTOPHOU PabOTHI,

-OLEHKH YCTHBIX OTBETOB,
-T€CTUPOBAHUS,

-OLIEHKH CaMOCTOSITENILHOU
BHEayIUTOPHOHN paboThI,

-IPOBEPKU TETPAJEH,

-OILICHKH JOMAIIHNX 3aJaHuH,
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U BOCCTAHOBJIEHHUE, TEIJIOBOH 3((eKT peakiuu, CKOPOCTh
XMMHYECKON pEeaKlny, KaTajau3, XUMHYECKOE PaBHOBECHE,
YIJIEPOAHBIN CKeneT, (QyHKIMOHAIbHAS TPYIIa, U30Mepus,
rOMOJIOTHS;

OCHOBHbI€ 3aKOHbI XMMHHU: COXPAHEHHUSI MacChl BEIIECTB,
IOCTOSIHCTBA COCTaBa BELIECTB, llepHOaMYEcKUid 3aKOH
.. Menneneena;

OCHOBHbI€ TeOpPUM XUMHH; XUMHYECKOMN
AIEKTPOJIUTUYECKON JIMCCOLMALINH,
OpraHWYECKUX U HEOPraHUYECKUX COCTMHEHUI;

CBSI3H,
CTpOCHUS

Baj)kKHellIMe BelecTBA W MAaTepHaJibl: BaKHEHIIUE
METaJIJIBI U CIUIABBI; CEpHAsi, COJSIHAS, a30THAS M YKCYCHAS
KHCJIOTBI; OJIarOpoAHBIC Ta3bl, BOJOPOJ, KHCIOPO/I,
raJIOTCHBI, IIEIOYHBIC METAJIbl; OCHOBHBIC, KHCIOTHBIC U
amoTepHbIe OKCUIBI U TUIPOKCUIBL, IIIEJTOYUH, YTIICKHCIbIHA
W yrapHblid Tras3bl, CEpPHUCTBIM ra3, aMMHaK, BOJa,
MIPUPOJIHBIN Ta3, METaH, 3TaH, dTUJICH, AllCTHIICH, XJIOPHU]
HaTpusi, KapOOHAT M THIPOKapOOHAT HATpHs, KapOOHAT U
docdar kampius, OSH30J, METAaHOJI W ATaHOJ, CIIOKHBIC
3¢upsl, KUPBL, MbLIa, MOHOcaxapuibl (IJIHOK03a),
nucaxapuibl  (caxaposa), TmoJmMcaxapuabl (Kpaxmaia Hu
LIEJITI0JI03a), AaHWJIHH,

AMUHOKHCIIOTBI, O€JIKH, HCKYCCTBEHHBIE U

CUHTCTHUYECKHE BOJIOKHA, KAyYyKH, IIACTMACCHI;

-OLIEHKH OT4YeTa IO MPAKTUYECKUM
pabortam.

PyGe:xHblii KOHTPOJIb B (hopme:
Qg epeHIIMPOBaHHOTO 3a4eTa.

YMeTh:

HAa3bIBATh: H3YYEHHBIC BEILECTBA 110 TPUBHAIBHOU WIIH
MEXYHAPOAHOW HOMEHKIIATYPE;

ompenesitb: BAJICHTHOCTb W CTENEHb  OKUCIIEHHUS
XUMHUYECKUX DJJIEMCHTOB, THII XUMHUYECKOM CBSA3M B
COCAMHEHMAX, 3apsi MOHA, XapakTep Cpelapl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX U OPraHUYECKUX COCIMHEHUM,
OKHCIIUTENb U BOCCTAHOBUTEIIb, IIPUHAIJICKHOCTh BELIECTB
K pa3HbIM KJacCaM HCOPraHMYCCKUX W OPraHu4YCCKUX
COECIUHECHUI;

XapaKTepU30BaTh: JJIEMEHTHl MaJbIX MEPUOJOB IO HX
nonoxeHuro B [lepuoanueckoit cucreme /.M. Menneneena;
o0Imupe XWMHUYECKHE CBOWCTBA METAVIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPraHUYECKHMX M OpPraHUYECKUX

COCMHEHMI; CTPOEHHE M  XUMHUYECKHE  CBOMCTBA
H3YyYECHHBIX HEOPraHUYECKUX Hu OPraHUYECKHUX
COCITUHCHHI,

O00BSICHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa
U CTpPOEHUs, NPUPOYy XHUMHUYECKOM CBsI3U (MOHHOMN
KOBAJICHTHOM, METAJUIMYECKOU 51 BOJIOPOJHON),
3aBUCUMOCTb  CKOPOCTM  XHMHYECKOW  pPEakuuu |
MIOJIOKEHUE XUMHYECKOIO0 PAaBHOBECHS OT PAa3IMYHBIX

Texkymuii KOHTPOJIL B hopMme:
-OLICHKU CaMOCTOSTEIIBHON
ayJIUTOPHOM paboThI,

-OLICHKHU YCTHBIX OTBETOB,
-TE€CTUPOBAHH,

-OLICHKU CaMOCTOSTEIIBHON
BHEAYAUTOPHOU pabOTHI,

-IIPOBEPKH TETPALEH,

-OLICHKU JIOMAILHUX 3aJJaHuH,

-OLICHKM OT4YeTa [0 NPAKTUYECKUM
paboTtam.

Py0e:xxHbIli KOHTPOJIb B opme:
KOHTPOJIbHON pabOTHI.

HTorosblii KOHTPOJIb B (hopme:
Qg QepeHIIMPOBaHHOTO 3a4eTa.
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(akTOpoB;

BbINOJHATH XUMHYECKHH JKCIIEPUMEHT: o
pacro3HaBaHUIO BAKHEUILINX HEOPraHUYECKHUX u
OPraHN4YeCKUX COCIMHECHUM;

NPOBOAUTBL:  CAaMOCTOSITEIBHBIA  IMOWCK  XMMHYECKOMH
uHpOpPMALUU C HMCIOJIB30BAHUEM DPA3UYHBIX HNCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX ~ M3JIaHWH, KOMIBIOTEPHBIX  0a3
JaHHbIX, pecypcoB HTEpHETA);

CBA3BIBATB:  W3YYCHHBIH  Marepuan  CcoO  CBOEi
poeCCHOHATTLHON IEATENIHOCTHIO;

pemiaTh: pacueTHbIC 337a4d MO0 XUMHUYECKUM GopMyaM U
ypaBHEHUSIM;

HCIO0Jb30BATh NPUHOOpPETEHHbIE 3HAHMS M YMEHHS B
NPAKTHYECKOIi 1eATeJIbHOCTH U MOBCETHEBHOM KU3HM:
-17151 OOBSICHEHHSI XUMUYECKUX SBJICHUH, MPOUCXOISALINX B
MpUpo/ie, OBITY U Ha MTPOU3BOJICTBE;

-ONPEJEIICHUs] BO3MOYKHOCTH MPOTEKAHUA XHMHUYECKHUX
MPEBpAIICHU B Pa3IMYHBIX YCJIOBHSIX M OLEHKH UX
MOCIICCTBUM;

-OKOJIOTUYECKH TPaMOTHOT'O TOBEACHHUS B OKPYKAIOIIEH
cpene;

-OLICHKH BIUSHUS XUMUYECKOTO 3arps3HEHUST OKPYKAIOIIEH
Cpelbl Ha OpraHu3M 4ellOBeKa U JIpyrue O KHUBBIC
OpraHU3MBbI;

-0e30macHOro OO0paiieHus ¢ TOPIOYHUMH M TOKCHYHBIMH
BEILIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHHUEM;
-IIPUTOTOBJICHHUS] PACTBOPOB 33JaHHOM KOHIIEHTPAallUU B
OBITY U Ha MPOU3BOJICTBE;

-KPUTUYECKOM  OLICHKM  JOCTOBEPHOCTH  XMMHYECKOU
nH(pOpMaIUU, TOCTYTAIIIEH U3 Pa3HBIX HCTOYHUKOB.
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TEMbI UTHAUBU Y AJIBHBIX TIPOEKTOB

buorexHonorus u reaHas nHxeHepus — rexHosoruu XXI| Beka.
HaHoTexHOJI0rHs Kak NPUOPUTETHOE HAIIPABIICHUE Pa3BUTHUSI HAYKH U MPOU3BOACTBA B Poccuiickoi
®denepauuu.

CoBpeMeHHbIE METObl 00€33apaKUBaHUs BOJIbI.

AJI0TpOnNUs METAJLIOB.

Kuzup n gesrensHocth .M. Menaeneena.

«Ilepunonnueckomy 3akoHy Oynylllee HE TPO3UT Pa3pyLICHUEM. ...

Cunres 114-Tro anemenTa — TpuyM@ poCcCUHCKUX (PU3UKOB-SIACPITUKOB.
N3oTonsl Bopopoaa.

Hcnonb3oBaHue paguoaKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEIISIX.
PeHTreHoBckoe M3y4yeHUE U €ro UCI0JIb30BaHNE B TEXHUKE U MEAUIIMHE.
[1na3ma — yeTBepTOE COCTOSIHUE BEIIECTBA.

AMopdHBIE BeleCTBa B TPUPOIE, TEXHUKE, OBITY.

OxpaHa OKpy>Xarouiei cpesibl 0T XUMUYECKOT0 3arpsi3HEHUSI.

KonnuecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYKAIOIIEH CpeIbl.
[IpumeHeHre TBEpIOTO U ra3oo0pasHoro okcuaa yriaepoaa(lVv).

3amuTa 030HOBOT'O 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

['pyOonucniepcHble CHUCTEMBI, HX KilacCU(PHUKAIMS U MCIOJIb30BaHHE B MPodhecCHOHATBLHOM
JESITEIIbHOCTH.

Kocmernueckue renu.

IIpuMeHeHne CyCieH3Ui U OMYJIbCUI B CTPOUTEIIBCTBE.

MuHepaJbl U TOpHBIE TOPOBI KaK OCHOBA TUTOC(HEPHI.

PactBOpsI BOKpYT Hac.

Bona kak peareHT u Kak cpefa AJis XMUMUYECKOro Mpolecca.

Turmel pacTBOpOB.

Kusnb u gestenbHocth C. AppeHuyca.

Bxnan oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUH JIEKTPOIUTUYECKON TUCCOLUAIINH.
VYcerpaHeHue KeCTKOCTH BOAbI HA TPOMBIIUICHHBIX TPEANPUATHSIX.

CepHas KUCJIOTa — «XJIE0 XUMHUYECKON TTPOMBITIUIEHHOCTH.

Hcnonp30BaHne MUHEPATHHBIX KUCIOT HA MPEANPHUITHIX PA3IAYHOTO MPOQHUIISL.
OKcupl U CONU KaK CTPOUTENIbHBIE MaTEPHAIIBI.

Hcropus rurca.

[ToBapeHHas COJb KaK XUMHUUECKOE ChIPhE.

MHoronmkuii kapOoHaT Kalblus: B IPUPO/JIE, B MPOMBIIIIICHHOCTH, B OBITY.
Peaxnus ropeHnst Ha MPOU3BOJCTBE.

Peakmust ropenus B OBITY.

BupTtyanpHOe MosiepoBaHUE XUMUYECKUX MTPOLIECCOB.

DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB.

DNEKTPOIN3 PACIIIIABOB JIEKTPOIUTOB.

[TpakTHdeckoe MpUMeHeHHUe dIEKTPoIn3a: paQHUPOBaHNE, TaIbBAHOILIACTUKA, TaTbBAHOCTETHSI.
HcTopus noaydeHus ¥ MPOU3BOJICTBA AITFOMUHHSL.

DIEKTPOTUTUYECKOE TOTydYeHUE U pahUHUPOBAHUE MEIH.

Kuzub n gestensHOCTh [, J[9BH.

Ponp MeTamioB B UCTOPUM YEJIOBEUECKON LINBUIIU3ALIMH.

Hcropust oTeueCTBEHHON YEpPHON METaJLTyPrUH.

Hcropus oTeuecTBEHHON LIBETHOM METAJUTYPIUH.

CoBpeMeHHOE METAJUTYpPTUYECKOe MPOU3BOJICTBO.
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CriennanbHOCTH, CBA3aHHBIE C 00pabOTKON METasIoB.
Poip MeTannoB U CruiaBoB B HAYYHO-TEXHUYECKOM MPOTpecce.
Koppo3us MeTamioB u ciocoObl 3aLIUTHl OT KOPPO3HUH.
WueptHble uinu 6J1aropoJHbIe Ta3bl.
Poxparomue oy — rajioreHsl.
Uctopus mBeACKOW CIUYKH.
XUMUS METAJIJIOB B MOEH MPO(EeCCHOHATBHOM IeSITETLHOCTH.
XUMHS HEMETAIJIOB B MOeH MpodeCcCHOHATbHON AESITETbHOCTH.
KpaTkue cBeneHus 110 MICTOPUY BOZHUKHOBEHUS U Pa3BUTHS OPraHUUYECKONH XUMHH.
Kuznb u gestenpHocTh A.M. ByTieposa.
Buranusm u ero kpax.
Posb 0T€UEeCTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUA MUPOBON OPraHUYECKON XUMUHU.
CoBpeMeHHbIE NPECTABICHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.
DKOJIOTUYECKHE ACIEKTHI UCIIOIb30BaHMS YTIIEBOJLOPOJHOTO ChIPBS.
OKOHOMHYECKHE  acleKThl  MEXAYHapOJHOTO  COTPYAHMYECTBA 10  HCIOJIb30BAHUIO
YTJIEBOJOPOAHOTO ChIPBSI.
Hctopusi OTKpbITHST U pPa3pabOTKU Ta3oBbIX U HEQTAHBIX MecTOpoxaeHuil B Poccuiickoii
®enepanuu.
XuMUS yTIEBOJOPOIHOTO ChIPhs U MOs Oynymiasi mpodeccusi.
VYT11€eBOI0pOHOE TOILIIMBO, €T0 BUbI U Ha3HAYCHHUE.
CuHTeTHYEeCKHE KaydyKH: HCTOPHS, MHOTOOOpa3ue U NMepCIeKTHBHI.
Pe3nnoTexHnueckoe MpoU3BOACTBO U €0 pOJib B HAYYHO-TEXHHUUECKOM IPOTpecce.
CBapouHO€ POU3BOACTBO U POJIb XUMHH YIJIEBOJIOPOAOB B HEM.
HedTs u ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aMMOBBITOAHOTO MEXIYHAPOAHOTO COTPYIHIUYECTBA.
ApomaruyecKkue yriieBoAOPO/Ibl KaK ChIpbE JUIsl IPOU3BOACTBA MIECTULMIOB.
VYTri1eBoABI ¥ UX POJIb B JKUBOM NPUPOJE.
CtpoeHue III0KO3bl: UCTOPHS Pa3BUTHS IPEACTABIEHUN U COBPEMEHHBIE BO33PEHMUS.
Pa3Butne caxapHoi MpoMBILLIEHHOCTH B Poccun.
Ponb yrneBonoB B Moeii Oyayieit npodeccHoHaIbHON JeSTENbHOCTH.
Mertanomn: xemoduaust u xeMopoous.
DTaHOJ: BeIuyaiiiiee 6;1aro U CTpamrHoe 3710.
AJIKOTOJIM3M U ero npoduiaakTuka.
MHoroatoMHble CIUPTHI U MOsI OyAylIasi mpopeccuoHaNbHasl 1€ATEIbHOCTb.
dopmaibaeru] Kak OCHOBAa MOJYYEHMs BEIIECTB M MaTepUaloB A Moei IMpodeccuoHalIbHOU
JeSITEIbHOCTH.
MypaBbrHas KMCI0Ta B IPUPOJIE, HAYKE U TIPOU3BOICTBE.
Ucrtopus ykcyca.
CrnoxHble 3(hUpbl U UX 3HaYEHUE B IPUPOJIE, OBITY U IPOU3BO/ICTBE.
Kupbl Kak POYKT MUTAHUS U XUMUYECKOE ChIPhE.
3aMeHa KHUPOB B TEXHUKE HEMUIIEBBIM ChIPBEM.
HexBaTka npo1oBosibCTBUA Kak T100anbHas Mpo0iieMa 4eI0BeUYeCTBA U IYTH €€ PElICHHUS.
Mpna: mporuioe, HacTosdllee, Oyaylee.
CpencTBa rUTHeHbl Ha OCHOBE KHCIIOPOJICOIEPKAIUX OPraHNUYECKUX COSTUHEHHH.
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