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[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma oOuieobpazoBarenbHol yaeOHoi nquctuumuinda bJ1.06 Xumus npenna-
3HAU€Ha JJI1 U3YYEHHUS XMMHUU B MPO(ecCHOHATBHBIX 00pa30oBaTEIbHBIX OPraHU3AUAX
CIIO, peanuzyromux o0pa3oBaTeIbHYIO MIPOrpaMMy CpelHero obuiero o0pa3oBaHus Ha
0a3e OCHOBHOTO 001Iero 00pa3oBaHUs MPHU MOATOTOBKE CHEIMAIMCTOB CPEIHEr0 3BEHa
no crieranbHOCTH 21.02.05 3emMenbHO-UMYIIIECTBEHHBIE OTHOLLICHMUS.

[Tporpamma pa3zpaborana Ha ocHOBe TpeboBanuit ®I'OC COO, npeapsaBIsieMbIX K
CTPYKTYpPE, COIAEPKAHHUIO W PE3yJIbTaTaM OCBOCHUs y4deOHoU mucturiuabl bJ1.06 Xu-
MUS, B COOTBETCTBHH ¢ PEKOMEHIAIMAMHI 110 OPTaHU3AIUHN TTOJIYICHHS CPETHETO OOIETO
oOpa3oBaHMsI B MpeEJEIax OCBOCHHs 00pa30BaTEIBHBIX MPOTPAaMM CpPEAHETO mpodeccro-
HAJIBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOILIET0 0Opa30BaHUs C y4eTOM TpeOOBaHHIA
(benepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M MOIydaeMoil mpodec-
CUU WJIU CIEUHUABHOCTH CPEAHEro MpoQecCHOHAIbHOIO o0pa3oBaHus (mucbmo Jlemnap-
TaMEHTa TOCYJApCTBEHHOW MOJUTUKH B cdepe moAroroBku padbouux kaapoB u 1O
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Copep>xanue nporpamMmmbl BJ[.06 XuMus HanpaBiieHO HA JOCTUKEHUE CIETYIOIINX
neJsei:

* @opMupoBaHuEe y OOyYarONIUXCS yMEHHUS OIEHHWBATh 3HAYUMOCTh XUMHUYECKOTO
3HAHUS JUISl KOKJIOTO YETIOBEKa;

* (dopmupoBaHUE Y O0OYJAIOIINXCS IIEIOCTHOTO TPEICTABIICHUS O MUPE B POJIM XUMHUHU
B CO3JJaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA; YMEHHUS OObsC-
HSATH OOBEKTHI M MPOIECCHI OKPYKAIOIIEH ACHCTBUTEIHLHOCTH: MPUPOIHOMN, COIH-
aJIbHOU, KYJIbTYPHOU, TEXHUYECKON CPEAbl, — MCIIOJIb3Yys JJISI 3TOT0 XUMHYECKHE
3HAHWS;

* pa3BUTHE y 00yUYaIOIIMUXCS YMEHUHN pa3ianydath (PaKThl U OLEHKH, CPABHUBATH OlIe-
HOYHBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OTIpe/IeJIEHHON CHCTeMOM 1IeHHOCTeN, (hopMyaupoBaTh 1 00OCHOBBIBATH COOCTBEH-
HYIO TIO3UIIHIO;

* npuoOpeTeHre 00yUYarOIUMHKCS OIbITa Pa3HOOOPA3HOU 1eITeIbHOCTH, TO3HAHUS
Y CaMOTIO3HAHUS; KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCATbHOE 3HAUYEHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTU (HABBIKOB PEIICHUS MPOOJIeM, TPUHATHUS pellie-
HUH, TIOUCKA, aHaJIU3a U 00paboTKU HHPOpPMAIIMK, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB U3MEPEHUMN, COTPYIHUYECTBA, 0€30MaCHOTO OOpallleHUs C BEIeCTBAMH B
MOBCETHEBHOM KU3HU).

B mporpammy BKJIIOYEHO COAeprKaHWE, HAMpaBlIEHHOE Ha (POPMUPOBAHUE Yy CTYIEHTOB
KOMITETEHIIUH, HEOOXOAUMBIX JIJIi KaYECTBEHHOI'O OCBOCHHMS MPOTPAMMbl MOJTOTOBKHU
cnenuasuctoB cpeanero 3BeHa (IINICC3) mo cmenumansHoctu 21.02.05 3emenbHO-
UMYIIIECTBEHHbIE OTHOILIEHUS Ha 0a3e OCHOBHOT'O OOIIEro 00pa30BaHuUs.

[TporpaMMa MOKET HCMONB30BATHCS APYTUMHU MpodeccHoHAIbHBIME 00pa3oBa-
TEJbHBIMA OpPraHU3aAlUSIMHU, PEATU3YIOIIUMHU 00pa30BaTEIbHYIO MPOrpaMMy CPEIHETO
oOmiero obpazoBanusi Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHHs B Mpejeiaax OCBOCHHS
[MIICC3 no cneumanbHocTy 21.02.05 3eMenbHO-UMYIIECTBEHHBIE OTHOLIEHHUS.

B paznene nporpammel «Coaepxanue yueOHON AUCIUIUIMHBDY KYPCUBOM BbIJICJICH



MaTepuai, KOTOPBIA MNPy U3yUYeHUU MaTeMaTHUKU Kak 0a30BOM, Tak U MpopuiIbHON yueo-
HOM JUCLUILIMHBI, KOHTPOJIKO HE MOJIJICKHUT.

Pabouas nporpamma Quctiumuimasl BJ1.06 Xumus MoXeT ObITh aganTUpPOBaHa IS
00yueHHUsI THBAJIWIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3710poBbs (OB3).

MECTO YYEBHOU JUCHUTUIVHBI B YYEBHOM ITJIAHE

B yuebHOM mutaHe mporpamMMbl MOJATOTOBKU CHEIHAIMCTOB CPEIHEro 3BEHa IO
cneruanbHocT 21.02.05 3eMenbHO-UMYIIIECTBEHHBIE OTHOIICHUS yuyeOHas IUCUUIUIMHA
B/1.06 Xumust BXOAUT B COCTaB 00111€00pa30BaTENbHBIX YU€OHBIX AUCLHUTUIHMH.

PE3YJIbTATbHI OCBOEHU S YUEBHOM JUCIIATIIIMHBI

OcBoenue coaepxkanust yueoHou aucrurinabl BJ[.06 Xumus obecrieunBaeT A0C-
THXKEHUE CTYJIEHTaMHU CIEAYIOIIMNX PE3YJIbTaTOB:
* JIUYHOCHIHDBIX:

» YyBCTBO TOPJIOCTH M YBOKEHUS K UCTOPUH U JOCTHIKCHHSIM OTCUCCTBCHHON XUMHU-
YECKON HAyKH; XUMHUYECKH TPAMOTHOE TIOBEICHHUE B TPO(PECCHOHATLHOM NIEATEIh-
HOCTH ¥ B OBITY TIpU OOpaIeHWH ¢ XUMHYECKUMH BEIIECTBAMH, MaTepHATIAMH U
MIPOIECCAMH;

» TOTOBHOCTH K TPOJODKCHHIO OOpa30BaHHS M IOBBIIICHUS KBaJM(HUKAIIMA B W3-
OpaHHOUN TIPO(ECCHOHATEHON AESITEIHPHOCTH U OOBEKTUBHOE OCO3HAHHE POJIH XU-
MUYECKUX KOMIETEHIIUI B 3TOM;

» yMEHUE WCIIO0JIh30BaTh JOCTHIKEHUS COBPEMEHHOW XMMHUYECKON HAYKA U XUMHYE-
CKHUX TE€XHOJIOTM /JIsi MOBBIIIEHUSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PAa3BUTHS B
BbIOpaHHOW TPO(EeCCHOHATBHOM NeSTENbHOCTH;

* MemanpeomenHplx:

» WCIONB30BaHUE DPA3NIMYHBIX BHJOB MO3HABATEIHHON NEATEITHPHOCTH W OCHOBHBIX
MHTEJUIEKTYaJbHBIX omepanuil (MOCTAaHOBKU 3ajauu, (GOpMYIUPOBAHMS THIOTE3,
aHajM3a M CUHTE3a, CpaBHEHUS, 000OIIEHNs, CUCTEMATU3AINH, BBISBICHUS TPHU-
YUHHO-CIIEACTBEHHBIX CBA3EH, MOMCKA aHAIOrOB, (DOPMYIUPOBAHUS BHIBOJIOB) IS
pelIeHus TTOCTABJICHHOM 3aJlayy, MPUMEHEHHE OCHOBHBIX METO/OB MO3HAHMS (Ha-
OJIFO/ICHMSI, HAYYHOTO SKCIIEPUMEHTA) JJIs U3YUCHUS PA3IUYHBIX CTOPOH XUMHYeE-
CKUX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAMMOCTH CTAJIKH-
BaThCs B MPOGEeCCUOHAIBHOM cdepe;

» WCIOJH30BaHKUE PA3IMYHBIX MCTOYHUKOB ISl TIONyYEHUS XUMUYECKOW HHQOpMa-
I[UY, YMEHUE OLICHUTh €€ JIOCTOBEPHOCTD AJI JOCTUXKEHHUS XOPOIIUX PE3yIbTaTOB
B NpodecCUOHANIBHOM cdepe;

* npeoMemHbIX:

» CcPOpPMHUPOBAHHOCTH TMPEACTABICHUN O MECTe XMMHH B COBPEMEHHOW HAy4YHOMU
KapTUHE MHUpa; MOHUMAHUE POJIM XUMUU B (OPMHPOBAHUU KPYro3zopa U (PyHK-
[IUOHAJIBHOW IPaMOTHOCTH Y€JIOBEKA JUIsl pEeLIeHUs TPaAKTUYECKUX 3a]1ay;

» BJIaJICHUEC OCHOBOIIOJIATAOIIMMH XUMHYCCKAMU TTOHSATUSIMH, TEOPUSIMHU, 3aKOHAMHU



U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAaHWE XUMUUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIUKOM;

» BJaJICHHEC OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHHUS, UCIIOJIb3YEMbIMU B XUMHH:
HAOJII0JICHUEM, OINMCAaHMEM, M3MEPEHHUEM, SKCIEPUMEHTOM; yMeHHe o00padathl-
BaTh, OOBSCHATH PE3YJbTAaThl MPOBEACHHBIX OMBITOB M JI€JaTh BBIBOJIbI; T'OTOB-
HOCTb M CITOCOOHOCTh NMTPUMEHSITh METO/Ibl MIO3HAHUS TIPU PEIIEHUH TTPAKTHUECKUX
3aj1a4;

» CchOPMHPOBAHHOCTh YMCHHS J1aBaTh KOJWUYCCTBEHHBIC OIEHKHM W IPOU3BOJHTH
pacyeThl N0 XUMHUYECKUM (hopMyJiaM U YPaBHCHUSIM;

» BJaJICHHC NMPaBUJIAMHU TEXHUKHA 0€301TaCHOCTH TPH UCIIOIh30BAHUH XUMUYCCKUX

cthop B8T#r0CTH COOCTBEHHOM MO3UIIMHN 110 OTHOIICHHIO K XUMHUYECKOM HHDOP-
c(hOPMHUPOBAHHOCTh COOCTBEHHOU IMO3HIIMK IO OTHOIIEHWIO K XMUMHYECKOW WH-
dhopmaruu, moaydaeMoi U3 pa3HbIX HCTOYHUKOB.



COJIEPY)XAHUE YUEBHOM JUCILATIINHBI
Texauuyeckuit mpoduiib TpodeccuoHaTbHOT0 00pa3oBaHus

Beenenue

Haydnpie MeTOIbI TO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUHN. POJIb SKCTIepUMeHTa u
TEOpUH B XUMHUHU. MoJIeTUpOBaHHE XUMHUYECKUX MPOLIECCOB. 3HAYEHUE XUMUU TPU OC-
Boenuu npodeccuit CIIO u cnenumansHocTedt CIIO TexHuueckoro mpodus npodeccuo-
HaJIbHOT'O 00pa30BaHMUsl.

1. O0masi ¥ HeOpPraHUYecKasi XUMUS

1.1. Ocnosnvle nonamus u 3aKOHbL XUMUU

OcHoBHbIe MOHATHA XMMHUH. BeniectBo. AToM. Mostekyna. XUMUYECKUN 311EMEHT.
Amnotponus. [Ipocteie U ciioxHble BemlecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBINA CO-
CTaB BEIECTB. XUMUYECKUE 3HAKU U (GopMyibl. OTHOCUTEIbHBIE ATOMHASI U MOJIEKYJISIP-
Has macchl. KonuuecTBo BemecTsa.

OcHoBHBbIE 3aKOHBI XUMHHU. CTeXnoOMETpHsl. 3aKOH COXPAHEHHUsI MAacChl BEUIECTB. 3aKOH
NOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHOW CTPYKTYpbl. 3aKOH ABOTaJpo U CIENACT-
BHUSI U3 HETO.

PacueTHble 3a1aun Ha HAXO0XKIEHUE OTHOCUTEIBHOW MOJIEKYJISIPHOM MAacCChl, ONIPEAECIICHUE
MacCOBOH 1071 XUMHYECKHUX 3JIEMEHTOB B CIIOKHOM BEIIECTBE.

Hemoncmpayuu

Mopenu aToMOB XMMUYECKUX 3JIEMEHTOB.

Mopenu MoJIeKyJ MPOCTHIX U CIOKHBIX BEMIECTB (11apoctep:kHeBbie U CTroapTa—
Bbpurneba).

Kosnekius mpocThIX U CI0KHBIX BEIIECTB.

HexoTopsle BemecTBa KOIUYECTBOM | MOJIb.

Mopeinb MOISIpHOTO 00beMa ras3os.

Amnotponus ¢pocdopa, KucIopoaa, 0JoBa.

Ilpoghunvhuvie u npogheccuonanvno 3nauumple 31eMeHMbl COOEPHCAHUA. ATITIOTPOITHBIC
MoauduKauu yriaepoaa (anmas, rpadur), Kuciopojia (KUCIopo, 030H), 0JoBa (cepoe u
6emoe 0510B0). IloHATHE O XMMHUYECKON TEXHOJOTHUH, OMOTEXHOJOTUU M HAHOTEXHOJIO-
TUH.

1.2. Ilepuoanuecknii 3akoH u [lepuoanyeckasi cucreMa XMMHYECKUX
sjemenToB /I. U. MeHnaesieeBa U cTpoeHHe aTomMa

Iepuoanuecknii 3akon J[.M.MenneneeBa. Otkpoitue [.M.MenneneeBbim Ilepuoanue-
ckoro 3akoHa. [lepuoanueckuii 3akoH B popmynupoBke J[. 1. Menneneena.
[Tepuonnueckast TabnHIla XUMHUYECKUX DJIEMEHTOB — rpadudeckoe OTOOpakKeHHUE Iie-
puoandeckoro 3akoHa. CTpyKTypa MepUOANIECKON TaOIHUIIBI: TEPUOIbI (Maslble W 0O0JIb-
1IMe),rpynisl (rjaBHas U ToOoYHas).

Cmpoenue amoma u Ilepuoouueckuii 3axon /I.U.Menoeneesa. AToM — CloxHas



gacTtuna. Sapo (MpoToHBI U HEUTPOHBI) U AIEKTPOHHAS 000sI0uKa. M30Tombl. CTpoeHme
AJIIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJbIX MepuoA0B. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJBIINX MEPUOAOB (IMEPEXOIHBIX JIEMEH-
ToB). [loHsiTHE 00 OpOUTANAX. S-, p- U d-OpOUTATN. DIEKTPOHHBIE KOH(DUTYpAIIMH aTO-
MOB XUMHUYECKHUX JIEMEHTOB.

CoBpemenHas popmynupoBka [lepuoandeckoro 3akona. 3Hauenue [lepuoanueckoro
3akoHa U [leprnoanueckon cucteMbl XUMUdeCcKux 3aeMeHToB . . Menneneesa s pas-
BUTHS HAYKH U TOHUMAaHUs XUMUYECKOW KapTUHBI MUPA.

Hemoncmpayuu

Paznuunsie hopmel [lepuoandeckoit cucteMbl Xumuueckux iemeHToB J[. . Menpenee-
Ba.

Jlnnamudeckue TabmuIbl 11 MoenupoBanus [lepnoamaeckoii CHCTEMBI.

DJeKTpU3alus TeI U UX B3aUMO/JICUCTBUE.

Jlabopamopnuwiii onvim

MopenupoBanue noctpoenus Ileproguyeckoit TabIUIbl XUMUYECKUX 3JI€MEHTOB.
Ilpoghunvnvie u npogheccuonanvno 3nauumoie r1emenmol cooeprycanus. Panno-
AKTUBHOCTG. Vcnionbp30BaHKe paiMOAKTUBHBIX U30TOIIOB B TEXHUYECKUX LIENsIX. PeHTre-
HOBCKO€ M3JTy4YEHHUE U €r0 UCIOJIb30BAHNUE B TEXHUKE U MEIUIIMHE. MoAennpoBaHUE KaK
METOJ IPOTHO3UPOBAHUS CUTyallMH HA IPOU3BOJICTBE.

1.3. CTpoeHnne BemecTBa

HNonnas xumu4eckasi cBsi3b. KaTuoHbl, uX 00pa3oBaHUE U3 aTOMOB B pe3yJibTaTe Mpo-
1ecca OKUCIeHusl. AHMOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yJibTaTe Mpoliecca BOCCTa-
HOBJICHHUs. IOHHAs CBsI3b KaK CBA3b MEXKy KATHOHAMYU M aHHMOHAMM 3a CYET AJIEKTPOCTa-
TUYECKOTro NpUTsHKeHus. Knaccudukaius HOHOB: 1O COCTaBy, 3HAKY 3apsiaa, HATHYHUIO
ruipatHoil 06oiouku. MoHHble KpucTamnueckue pemietku. CBoicTBa BEIECTB C MOH-
HBIM TUIIOM KPUCTAJLIMYECKOW PEILIETKH.

KoBajienTHasi xuMnueckasi cBsi3b. Mexanusm 00pa3oBaHuUsl KOBAJICHTHOM CBs3H (00-
MEHHBIN U IOHOPHO-aKLENTOPHBIN). DJIEKTPOOTPHULATENIBHOCTh. KOBaEeHTHBIE MOJspHAs
U HenossipHas cBsizu. KpaTHOCTh KOBaJIEGHTHOM CBSAI3U. MOJIEKYIISIDHBIE U aTOMHBIE KPH-
cTajuindeckue peuetku. CBOKWCTBA BEMIECTB C MOJIEKYJISIPHBIMU U aTOMHBIMU KPHUCTaJ-
JNYECKUMU PELIETKAMM.

Mertanmuyeckas cBsi3b. MeTtannmyeckas KpUCTAINYECKAs PEIIETKA U METAIUINYECKas
XUMHUecKas cBs3b. OU3nueckue CBOKWCTBA METAJIIOB.

ArperaTHble COCTOSIHUSI BellleCTB M BOJOPOAHAs CBsI3b. TBepJoe, )KUJKOE U ra3z000-
pa3sHoe COCTOsIHMSA BewlecTB. llepexon BemecTsa M3 OAHOTO arperaTHOTrO COCTOSHUS B
npyroe. BogopoiHas CBs3b.

Yucrele Bemecrsa U cMecH. [1oHsaTHE 0 cMecu BelecTB. | OMOIreHHBIE U TE€TEPOTCHHBIE
cmecu. CoctaB cMeceil: 00beMHasi U MaccoBasi 1071 KOMIIOHEHTOB CMECH, MaccoBasi J10-
151 IPUMECEM.

JucnepcHble cuctembl. [lonstue o aucnepcHoii cucreme. JucnepcHas ¢asa u gucnep-
cuonHas cpeaa. Knaccudukanus aucnepcHbix cucteM. [oHsATHE O KOJUIOMIHBIX CHUCTE-
Max.



Hemoncmpayuu

Mopenb KpUCTAIIIMYECKONW PEIIETKHU XJIOPUAA HATPUSL.

OO6pa3ipl MUHEPAJIOB ¢ HOHHOW KPUCTAJUIMUECKOMN PEIIeTKOMN: KaJIbIIUTa, TAJIUTA.
Monenu KpUcTaNIMYeCKUX PEIIeTOK «CyXOTo Jibaay (Win iona), anmasa, rpaduta (Win
KBapIa).

[Tpubopsl HA KUIKUX KPUCTAIIIAX.

OO6pa3ipl pa3IUYHbIX JUCIEPCHBIX CUCTEM: AIMYJILCUH, CYCTICH3UH, adp030JIeH, reaei

1 30JIEH.

Koarynsauus.

Cunepesuc.

Oddext Tunnas.

Jlabopamopnuvie onvimol

[IpuroTtoBnenue cycrneH3nn KapooHaTa Kaibliys B BOJE.

[TonyueHnue 3MyJIbCMM MOTOPHOTO MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMM IUCIIEPCHBIX CUCTEM.

Ilpogpunvnsvie u npogpeccuonanvno 3nauumole nemenmal cooeprcanus. 1lonsp-

HOCTB CBSI3U U MOJSIPHOCTH MoJieKyJibl. Konnencanusa. Texkydects. Bosronka. Kpucran-
muzanusi. CyOnumanus u aecyonumanus. AHOManuu GU3HNYEeCKUX CBOMCTB BOAbI. JKuj-
KHE KpUCTAIIIbl. MUHEpasbl U TOPHBIE MTOPO/IBI KaK MPUPOIHBIE CMECH. DMYJIBCUU U CyC-
neH3uu. 3054 (B TOM yucie aspo3o0iin) u renu. Koarynsmus. Cunepesuc.

1.4. Boxa. PacTBOpbI. DJIeKTPOJUTHYECKAS M CCOIMALIMS

Boaa. PacrBopsl. PacTtBopenue. Bona xkak pactBopurens. PacTBOpUMOCTB BEIIECTB.
HaceplieHHble, HEHACBILIEHHBIE, TIEPECHIIIEHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPHMO-
CTH T'a30B, )KUJKOCTEN U TBEP/bIX BEIIECTB OT Pa3IUYHbIX (PaKTOPOB.

MaccoBast 10Jis1 paCTBOPEHHOTO BEILLECTBA.

DJIEKTPOJTUTHYECKAS TMCCONMANUSA. DIEKTPOIHUTH U HEIJEKTPOUTHI. DIEKTPOIUTUYE-
cKas aucconmanusa. MexaHn3Mbl dJIEKTPOIUTUYECKON IMCCOUMALNY I BEIIECTB C pas-
JUYHBIMU TUIIAMH XUMUYECKOU CBS3H. [ MApaTUPOBAHHBIE U HETUAPATUPOBAHHBIE HOHBI.
CreneHb 37EKTPOIUTHYECKON Aucconuanuu. CuiibHbIe U ciadble 3JIeKTPOIUThl. OCHOB-
HBIE MOJIOKEHUS TEOPUH DJIIEKTPOIUTUYECKON Aucconuanny. Kucnorsl, OCHOBaHUS U CO-
JIM KaK 3JIEKTPOJIUTHI.

Hemoncmpayuu

PacTBOpUMOCTH BELIECTB B BOJE.

Cobupanue razoB METOJIOM BBITECHEHHSI BOIBI.

PacTBOpeHue B BoJ€ CEpHOM KUCIIOTHI U COJIEM aMMOHUS.

OO0pasipl KPUCTAILIIOTUIPATOB.

N3roroBieHne TUIICOBON MOBSI3KU.

HcnblTanue pacTBOPOB 3JIEKTPOJIUTOB U HEXJIEKTPOJIUTOB HA NMPEIAMET TUCCOLMALUY.
3aBUCUMOCTb CTENEHU IEKTPOIUTHUYECKON TNCCONUAMU YKCYCHOM KUCIIOTHI OT pas-
OaBJIeHUsI pacTBODA.

JIBM)KEHNE OKPAIIEHHBIX HOHOB B JIEKTPUYECKOM IOJIE.



IIpuroToBneHne KECTKOU BOABI U YCTPAHEHUE €€ )KECTKOCTH.

HoHuTs!.

OO0pa31pl MUHEpPAIbHBIX BOJ PA3JIMYHOIO HA3HAUYECHHUS.

Ilpakmuueckoe 3anamue

IIpuroroBnenue pacTBopa 3aJaHHOW KOHIEHTPALIUH.

Ilpogpunvnsvie u npogpeccuonanvro 3nauumoie Inemenmol cooeprcanus. Pac-
TBOPEHHE KaK PU3NKO-XUMUYECKUH Tporiecc. TerioBbie 3hPEeKT IPU PaCTBOPEHUH.
Kpucramtoruaparsl. Pemenue 3amad Ha MacCOBYIO JOJIIO PACTBOPEHHOTO BELIECTBA.
[Ipumenenne Bosbl B TEXHUYECKUX LENsIX. KeCTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUSI.
MuHepanbHbIe BOJBI.

1.5. Knaccudukanusi HeOpraHu4ecCKMX COeIMHEHUI U UX CBOMCTBA

Kuciaorsl u ux cBoiicTBa. KuciaoThl Kak 3J€KTPOJIUTHI, NX KJIACCU(DHUKAITUS IO pa3-
JUYHBIM ITpU3HaKaM. XUMUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUH IIEKTPOIUTUYECKOM
auccoruanu. OCoOOEHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOM CEpHOM U a30THOU
KHUCJIOT ¢ MeTaymiaMu. OCHOBHBIE CTIOCOOBI TTOJTYICHUS KUCTIOTHI.

OcHoBaHus U UX cBoiicTBa. OCHOBAaHUS KaK dJIEKTPOJUTHI, UX KJIAaCCU(UKAIUS IO pa3-
JUYHBIM ITpU3HaKaM. XUMUYECKUE CBOKMCTBA OCHOBAHU B CBETE TEOPUU DIIEKTPOJIUTHYC-
CKOW aucconuanuy. PasiioxeHne HepaCTBOPUMBIX B BOAE OCHOBaHM. OCHOBHBIE CIIOCO-
OBI TTOJTYYCHUSI OCHOBAHHUIA.

Couu 1 ux cpoiicTBa. Conu kak 31neKkTponauThl. Cosii CpeIHKE, KUCIIBIE 1 OCHOBHBIE.
XHWMUYECKHE CBOMCTBA COJIEW B CBETE TEOPUM DJICKTPOJIUTHUYECKON auccormanuu. Cro-
COOBITIOyUeHHS coyiel. ['uaponus conei.

Oxcuasbl U ux cBoiicTBa. Coneobpa3yrorniue u HecoseoOpasyromue okcuabl. OCHOBHEIE,
aMm(pOTEepHBIC U KUCIOTHBIE OKCHJIBI. 3aBHCUMOCTh XapaKTepa OKCHIA OT CTEMEHU OKHUC-
JeHus: o0pa3yroniero ero Meramia. XUMUYECKUE CBOWCTBa OKCUIOB. [lonmydyeHue okcu-
TOB.

Hemoncmpayuu

B3anmonenicTBre a30THOM M KOHLIEHTPUPOBAHHONW CEPHOM KUCIIOT C METAJUIAMH.
['openue docdopa u pacTBOpeHHE MPOAYKTAa TOPEHHUS B BOJIE.

[Tomyyenue u cBoiicTBa aMm(pOTEPHOTO TUAPOKCHIA.

HeoOpatumelii runponns kapouia KaabIiusl.

OOpaTuMbIi THAPOJIA3 COJIEH PA3TMIHOTO THUIIA.

Jlabopamopnwie onvimaol

HcnbiTanue pacTBOPOB KUCIOT UHAUKATOPAMH.

B3anmonencTBre METAIUIOB ¢ KUCIOTAMM.

B3auMoaencTBre KACIOT ¢ OKCHJIAMU METAJLIOB.

B3aumozelicTBre KUCIOT C OCHOBAaHUSMU.

B3aumonencTBre KUCIIOT € COJISIMMU.

HcnblTanue pacTBOPOB 1IEJI0YEN HHANKATOPAMM.

B3anmonencTBre menoden ¢ COIsAMM.

PaznoxeHnne HepaCTBOPUMBIX OCHOBAHUM.

B3aumopeiicTBue coiieil ¢ MeTaJIaMU.



B3aumopericTBre cosiet Apyr ¢ Apyrom.

['maponus cosien pa3IuyHOro THUIA.

Ilpoghunvnuvie u npogheccuonanvno 3nauumoie remenmul cooeprcanus. 1Ipasuna pas-
OaBJieHUs1 CEpPHOM KUCIOTHL. Mcronp30BaHue CEpHOM KUCIOTHI B IPOMBIIIIICHHOCTH.
Enkue menoun, uxX HMCHOJB30BAHHWE B IIPOMBILUICHHOCTH. l'amieHas v HeraueHas W3-
BECTb, IPUMEHEHUE B CTPOUTENLCTBE. [ UIiCc U anedacTp, TMIICOBAHUE.

[Tonsarue o pH pactBopa. KucnortHas, menouynasi, HEUTpajabHas cpe/ia paCTBOPOB.

1.6. Xumnueckue peakuuu

Kunaccupukanusi XuMuYeCcKHX peakuuid. Peakiiuu coelMHeHUs, pa3ioKEeHUs, 3aMelIe-
Husi, oOMeHa. Karanutuueckue peakunu. OOpaTiuMbie 1 HEOOpATUMBIE PEAKIUU.
['oMOreHHble W T€TEPOreHHBIE PEAKIMU. DK30TEPMHUUECKHUE M IHAOTEPMHUUYECKUE peak-
LIUH.

TennoBoit 3¢ PexT XxuMuueckux peakiuii. TepMOXUMHUUECKHE YPaBHECHHUS.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIE peakuuu. CtereHb okuciaeHus. OKHUCINUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTEh M OKUCIICHHE. METO T STIEKTPOHHOTO Oalanca s Co-
CTaBJICHUSI YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

CkopocTh XMMHYECKUX peakuuil. [[oHsITHE O CKOPOCTH XMMHUYECKUX pPEaKIUi. 3aBH-
CUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIHMN OT pa3iuyHbIX (PAKTOpOB: MPHUPOIbI pearu-
PYIOIIMX BELIECTB, UX KOHLEHTPALUH, TEMIIEPATYPhI, IOBEPXHOCTH CONPUKOCHOBEHUS U
HCMOJIb30BaHUsl KaTAIU3aTOPOB.

Oo0paTumocTh XuMHYecKkuX peaknuil. OOpaTuMbie U HEOOpaTUMBbIE peaKIUU. XUMUYe-
CKOE€ PaBHOBECHUE U CIOCOOBI €0 CMEIIEHUS.

Hemoncmpayuu

[Tpumepsl HEOOPATUMBIX PEAKIIHM, UIYIUX ¢ 00pa30BaHUEM OCAKa, Ta3a WA BOJIBI.
3aBUCHUMOCTb CKOPOCTH PEAKLIMU OT MPUPOAbI PEATUPYIOIINX BEUIECTB.

B3auMozeiicTBue pacTBOPOB CEPHOM KUCIOTHI C paCTBOPAMH TUOCYJIb(aTa HATPUS pa3-
JIMYHOW KOHLIEHTPALUH U TEMIIEPATYPHI.

Mopenp KUISIEro Cosl.

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIIMKU OT MPUCYTCTBUS KaTaau3aTopa Ha MpUMe-
pe pa3nokKeHus MepoKCcuaa BOJAOPOAA C MOMOIIBIO JUOKCH/Ia MAPTaHIIA U KaTajas3bl.
Mopens s5ekTponusepa.

Mojiesnb 3JIEKTPOAN3HON BAHHBI JJIS TTOTYyUYECHUS ATTFOMUHUSA.

Mopenb KOJOHHBI CHHTE3a AMMHAKa.

Jlabopamopnsie onvimaol

Peaknus 3amenieHnst MeIn KeJie30M B paCTBOPE MEAHOTO KyIIOpOCa.

Peaxruu, naymue ¢ o0pazoBaHuEM OCaIKa, ra3a WIN BOIBI.

3aBUCUMOCTbh CKOPOCTH B3aMMOJICHCTBUS COJISTHOM KHCIIOThI C METAJUIAMU OTHX MPH-
POJBL.

3aBUCUMOCTh CKOPOCTH B3aUMOJECHCTBHS I[IUHKA C COJISIHOM KHCJIOTOM OT €€ KOHIIEHTpa-
UM,

3aBUCUMOCTbH CKOPOCTH B3auMo/iecTBuUs okcuaa meau (11) ¢ cepHoit KUCIOTOM OT TeM-
nepaTypsl.



Ilpogpunvusie u npogheccuonanvho 3nauumvle I1emenmol cooeprycanus. llonstue 06
ANEKTPOJIN3E. DJIEKTPOJIN3 PACIUIABOB. DJIEKTPOJIM3 PACTBOPOB. DIEKTPOJIUTUYECKOE I10-
JaydeHue amoMuHus. [IpakTndeckoe NIpuMeHeHne IeKTpou3a. ['anpBaHoIIIacTHKA.
["anpBanocTeTMs. PadmHMpOBaHNE LIBETHBIX METAJIOB.

Karanus. ['omorennsle u rereporeHsbie KaraausaTopsl. [IpomoTtopsl. Katanutuueckue
a1pl. UHruOuTopsl.

IIpou3BOACTBO aMMHaKa: ChIPbE, ANIAPATyPa, HAYYHbIC IPUHIIUIIBL.

1.7. Metajuibl 1 HeMeTAJLIbI

MeTtasuibl. OCOOEHHOCTU CTPOCHUSI ATOMOB U KpUCTaIoB. PU3nyecKure CBOMCTBa Me-
tasuioB. Kitaccudukanuys MeTanioB o pa3iuvyHbIM IpU3HaKaM. XUMUYECKHUE CBOMCTBA
METaJUIOB. DJIEKTPOXUMHUYECKUH PsI/T HANIPSKEHUN METAIOB. MeTaimoTepMus.

O6mue cnocoos! noxyyenust MmetauioB. [lonsatue o meramnyprun. [lupomerammyprus,
TUAPOMETAILTYPTHUSl U dJIeKTpoMeTautyprusi. CIiaBbl YEPHBIE U [IBETHBIE.

Hemeranabl. OcoGeHHOCTH CTpoeHus aToMoB. HemeTaisl — MpocThie BellecTBa. 3a-
BHCHMOCTb CBOMCTB I'aJIOTEHOB OT UX MOJIOKEHHS B NEPUOINYECKON cucTteMe. OKHUCIIH-
TEJIbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX ITOJIOKECHHMS
B DAY DJIEKTPOOTPULIATEIIBHOCTH.

Hemoncmpayuu

Komnexuust metannos.

B3auMozeiicTBuE METANIOB ¢ HEMETaNIaMU (KeJe3a, [IMHKA U AIFOMUHUS C CEPO,
AIIOMUHUA ¢ HOJ0M, CYpbMBI C XJIOPOM, TOPEHUE Kelie3a B XJI0pe).

['openune merTamios.

AJIFOMUHOTEPMUS.

Konnekmus nemeramnos. ['openne nemeramios (cepsl, hocdopa, yris). BeitecHenune
MEHEee aKTUBHBIX TAJIOTEHOB U3 PACTBOPOB MX COJIeH 00Jiee aKTUBHBIMH TaJIOT€HAMU.
Mopenbs TpOMBIIITIEHHON YCTaHOBKH JJIsI IPOU3BOACTBA CEPHOM KUCIOTHL. Mozenb neun
U1 00XkHra u3BecTHsIKa. KomneKuu npoayKIuil CUIIMKAaTHOW MPOMBIIUIEHHOCTH (CTEK-
na, ¢apdopa, dhasHca, IeMEeHTa Pa3TuIHBIX MapOK | JIp.).

Jlabopamopnwie onvimaol

3akaJika ¥ OTILyCK CTajHu.

O3HaKOMJICHHE CO CTPYKTYPaMH CEPOTro U OENIoro 4yyryHa.

PacnioznaBanue pyz xenesa.

Ilpakmuueckue 3anamusn

[Tomy4yenue, coOupaHue 1 pacrio3HaBaHUE T'a30B.

Pemenue sxcriepuMeHTaIbHbIX 3a1a4.

Ilpoghunvnsie u npoghpeccuonanvno 3nauumole r1emenmot cooeprcanusn. Kopposus me-
TaJJIOB: XUMUYECKAs U AJEKTPOXUMUYECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU

OT yCJIOBHM OKpy:karouieit cpenpl. Kinaccudukaiys koppo3un METauioB M0 pa3iMuHbIM
npu3HakaM. CriocoOblI 3alUThl METAIIOB OT KOPPO3HH.

IIpon3BOACTBO YyryHa U CTaJIH.

[Tonyyenue HeMeTaI0B (PPAKIIMOHHON NEPETOHKOM KUIKOTO BO3yXa U AJIEKTPOIU3OM
PacTBOPOB WJIM PACIJIaBOB AJIEKTPOJIUTOB.



CunukaTHasi IPOMBILIIEHHOCTh. [[pOM3BOICTBO CEPHON KHCIIOTHI.
2. Opranuyeckasi XuMHus

2.1. OcHOBHBbIE MOHSTHA OPTAHNYECKOH XMMIUM U TEOPHUS CTPOEHUS

OPraHUYeCcKUX CoeTUuHEeHMUI

IIpeamer opranmuyeckod xXuMum. [ IpupoIHbIE, ICKYCCTBEHHBIE U CHHTETUYECKHUE Opra-
HU4eckue BeilecTBa. CpaBHEHNE OPTaHUYECKUX BEIIECTB C HEOPTaHUUYECKUMHU.
BanentHOCTh. XMMHUUYECKOE CTPOCHHE KAK MOPSAIOK COEAUHEHUSI AaTOMOB B MOJIEKYJIbI
10 BaJIEHTHOCTH.

Teopusi crpoeHust oprannyeckux coeaqnnennii A.M.bytiaepoBa. OCHOBHBIE TTOJIOXKeE-
HUS TEOPUH XUMUYECKOTO cTpoeHus. 3omepust u n3omepbl. XumMudeckue GopMyJbl U
MOJIEJIA MOJIEKYJI B OPraHUYE€CKOW XUMUMU.

Kaaccupukanusi opranmyeckux BemectB. Kinaccudukaius BemecTB M0 CTPOSHUIO
YIIEPOJHOTO CKeleTa M HATMYUIO (PYHKIIMOHAJIBHBIX rpy1in. ['oMOJI0ryu U roMosiorusi.
Hauana nomenknatypst [UPAC.

Kanaccudukanus peakiuii B opranndeckoit xumun. Peakuuu npucoenunenus (Tuj-
pUPOBaHMS, TaJIOTEHUPOBAHUS, THIPOTaJOT€HUPOBAHUS, TUIpaTaluu). Peakuuu oTiern-
neHus (AeruapupoBaHusl, JETHUAPOTaoreHUPOBaHus, AeruipaTaiun). Peakuuu 3amerie-
HUSL.

Peaknun nzomepuszanuu.

Hemoncmpayuu

Mogenu MoJIEKyJI TOMOJIOTOB U N30MEPOB OPraHUYECKUX COCTUHEHUM.

KauecTBeHHOE 0OHApYKEHUE Yyraepoia, BOJIOPO/Ia U XJI0pa B MOJIEKYJIaX OPTraHUYECKUX
COEIMHECHUN.

Jlabopamopnuwiii onvim

N3roroBiieHre Moene MOJIEKYJl OPraHUYECKUX BEILIECTB.

Ilpoghunvnsie u npogheccuonanvno 3nauumsie rnemenmeol cooepircanus. Iloustue o
cyOcTpare u pearente. Peakiiy OKUCIEHUsI K BOCCTAHOBIICHUSI OPTaHUYECKUX BEIIECTB.
CpaBHeHuMe K1acCU(PUKALMKA COSTUHEHUN U KIacCU(UKAIIUU peaKIui B HEOPTaHUYECKON
Y OPTaHUYECKON XUMUMU.

2.2. YriIeBog0OpoabI U UX MPUPOAHBbIE HCTOYHUKH

AJIKaHbI. AJIKaHbI: TOMOJIOTHUECKHUH psJl, U30MEPHUS U HOMEHKJIaTypa aJIkaHOB. XUMHU-
YeCKHe CBOMCTBA alIKaHOB (METaHa, ATaHa): TOPEHHE, 3aMEIICHUE, Pa3JIOKEHHUE, IeTUAPHU-
poBanue. [[puMeHeHne alkaHOB HA OCHOBE CBOMCTB.

AJIKeHBbI. DTUJIEH, €T0 MOoJdy4YeHHe (IEruApUPOBAHUEM 3TaHA, ACTIOJIUMEPU3ALINEH MOTH-
sTIieHa). [[oMonoruyeckuit psij, U3oMepus, HOMEHKIIATypa aJKeHOB. XUMHUYECKHE
CBOMCTBA ATWJICHA: TOPEHHE, KAaUeCTBEHHbIEC peakiuu (0OeciiBeuMBaHUE OPOMHOM BOJIBI U
pacTBOpa epMaHraHaTa Kajaus), ruaparanus, noaiumepusanus. [Ipumenenue stuiieHa

Ha OCHOBE CBOMCTB.

JueHbl u Kayuyku. [loHsaTHe 0 nHEHAX Kak yriaeBOJAOpPOAaX C JBYMs ABONHBIMH CBSI3S-
mu. ConpsikeHHbIE JUEHBl. XUMHUUYECKHE CBOMCTBa OyTaaueHa-1,3 u u3onpeHa: odeciipe-



yrBaHHEe OPOMHOM BOJBI M IOTUMEpU3aIlHs B Kayuyyku. HaTypanbHbll 1 CHHTETUYECKUE
Kaydyku. Pe3nna.

AJIKHHBI. AlleTHIIeH. XMMHUYECKHE CBOMCTBA alleTHIIeHA: TOpeHne, 00eCIIBEUMBAaHUE
OpOMHOM BOJIbI, IPUCOEAUHEHUHN XJIOPOBOJOpOIa U ruapaTanud. [lpumMenenue aneruie-
Ha Ha OCHOBE CBOMCTB. MeKK1acCcoBast U30MEPUS C aJKAAUECHAMU.

Apenbl. benzon. Xumuueckue cBoCTBa O€H301a: TOPEHHE, PEaKLUM 3aMelIeHus (ra-
JIOTeHUpOBaHue, HUTpoBaHue). [IpumeHenue 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHUKH YIJIEBOJAOPOAOB. [[puponHbIi ra3: cocras, IPUMEHEHHE B Ka-
YECTBE TOILIMBA.

Hedte. CoctaB u nepepadborka Hedtu. [leperonka Hedtu. HedrenpoaykTsi.
Jemoncmpayuu

I'openne meTaHa, STUIIEHA, AllETUIICHA.

OTHOLIIEHHE METaHa, 3TUJICHA, alleTHIIeHa 1 O€H30J1a K pacTBOpaM IepMaHTraHaTa Kajaus
1 OpOMHOM BOJIE.

[TonydeHue 3THIIEHA peaKUUen IeruIpaTalluy 3TaHOJa, AllETUIIEHa — THIPOJIM30M
KapOua KajabIlusl.

Pa3znoxenue kayuyyka Ipy Harp€BaHUM, UCIbITAHUE ITPOAYKTOB Pa3JIOKEHUS HA He-
IPEAECIBHOCTD.

Komnnekuus 06pasunos Hegptu 1 HeGTenpoaykToB. Komnekuus «KameHHbIi yroibs u
MIPOAYKIMS KOKCOXUMHUYECKOTO ITPOU3BOJICTBAY.

Jlabopamopnuvie onvimol

O3HakoOMIIEHHE C KOJUIeKIIMEeH 00pa3iioB HEPTH U MPOAYKTOB €€ MepepadOTKU.
O3HakOMIIEHHE C KOJUIEKIIMEH KaydyKOB U 00pa3liaMy U3/1eJIUi U3 PEe3UHBI.
Ilpoghunvnusie u npogheccuonanvno 3nauumoie r1emenmot cooepircanus. Ilpa-

Busio B.B.MapkoBuukoBa. Knaccuduxkaims u HazHauenue kayuykos. Knaccudukanus u
Ha3Ha4YeHUE pe3nH. BynkaHu3anus kaydyka.

[Tonyyenue aneTuieHa MUPOIU30M METaHa U KapOMAHBIM criocoOoM. Peakiusi moamme-
pu3anuu BUHUWIXJopuaa. [lommBuHUIXIIOpUA U €ro npuMenenue. Tpumepusanus
aneTuieHa B OCH30II.

[Tonsitue 00 skcTpakuuu. BoccranoBiieHne HUTPOOEH30J1a B aHWINH. ['oMOJIOTHYecKuit
psan apeHoB. Tomyon. Hurposanue Tonyosa. TpoTui.

OcHOBHbIE HAaNpaBICHUS MPOMBIIIUIEHHON MepepadOTKH MPUPOIHOTO rasa.

[TomyTHBII HEeTAHOI ra3, ero nepepaboTKa.

[Ipotiecchl MPOMBIIIUIEHHON NTEpepadOTKU HeDTU: KPEKUHT, pudopMuHT. OKTaHOBOE
YKUCJI0 OEH3WHOB U IIETAHOBOE YMCJIO TU3EJIbHOTO TOIIINBA.

Koxkcoxummueckoe nmpou3BOACTBO U €r0 MPOAYKIHS.

2.3. Kucsaopoacoaepxaniue opraHuyeckue coeJMHeHus

Cnuptsl. [lonydyenue staHos1a OpOKEHUEM TIIFOKO3bI M TUApaTalei sTuineHa. ' napok-
CWJIbHad rpynna Kak ¢GyHKIuoHanpHas. [loHsATHE O peaenbHbIX OTHOATOMHBIX CIIUPTaX.
XHUMHUYECKUE CBOICTBA ITAHOJIA: B3aUMOJIEHCTBUE C HATPUEM, OOpPa30BaHUE MTPOCTHIX U
CJIOKHBIX 3()UPOB, OKUCIIEHHE B aibjaerui. [IpuMeHeHne sTaHona Ha OCHOBE CBOMCTB.
ATKOroamsMm, ero MnocieacTBUs I OpraHu3Ma 4ejI0BEKa U IIPEAYIIPEKICHHE.



I'muepun Kak npeAaCcTaBUTENIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
MHOI'0ATOMHbIE CIUPTHIL. [I[pruMeHeHne ruIepuHa.

®enon. Ouznyeckre U XMMUYECKUe CBOMCTBA (peHosa. BzaumMHoe BIMsIHUE aTOMOB B
MoJieKye (peHoa: B3auMOJICHCTBUE C THAPOKCUAOM HATpUA U a30THOM KuciaoToil. [1pu-
MeHEeHHE (eHOJIa Ha OCHOBE CBOICTB.

Aabaernasbl [lonstue o0 anpaerugax. AnpaeruaHas rpymnmna Kak (pyHKIIMOHAIbHAS.
@opManbAETUI U €T0 CBOMCTBA: OKUCJIEHUE B COOTBETCTBYIOIIYIO KHUCIIOTY, BOCCTAHOB-
JIEHHE B COOTBETCTBYIOIIMN crupT. [lomydeHue anpAeruioB OKHCIEHHEM COOTBETCT-
BYIOIINX cUPTOB. [IpuMenenue ¢popmanbieruia Ha OCHOBE €ro CBONCTB.

Kapo6onosbie kucaortbl. [louarue o kap6oHOBbIX KucioTax. KapOokcuiibHas rpyrna
Kak QyHKUMOHAIbHAs. ['OMOJIOrMuecKuil psjl mpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX
KucJOT. [lomydenne kapOOHOBBIX KHCIOT OKHUCICHUEM albJACTUI0B. XUMUYECKAE CBOM-
CTBa YKCYCHOM KHMCJIOTBI: O0ILIIME CBOWCTBA C MUHEPAJIbHBIMHU KHCIOTAMHU U PEaKIUs 3Te-
pucdukamuu. [IpumeHeHne yKCyCHOM KUCIOTHI HA OCHOBE CBOMCTB. BhICIINE )KUpPHBIE KU-
CJIOTBHI Ha MIPUMEPE MATIbBMUTUHOBOM U CTEAPUHOBOM.

Caoxuble 3¢upsl u kupbl. [lonydeHue cloXHBIX 3(UPOB peakiHen TepuUKaINU.
Crnoxusie 3¢pupsl B pupoje, ux 3HaueHue. [IpuMenenne ciaoxHbIX 3(UPOB HA OCHOBE
CBOWCTB.

Kupsel kak cnoxubie 3¢upbl. Kiaccudukanus xupoB. XuMHUYeCKHe CBOWCTBA >KHUPOB:
TUAPOIN3 U TUAPUPOBAHUE KUIAKHUX KUPOB. [IprMeHEHME XKMpOB HAa OCHOBE CBONCTB.
Mbsura.

YraeBoabl. YTieBobl, X KiacCUpUKALMA: MOHOCAaXapu bl (TI0K03a, PpyKTO3a),
nucaxapubl (caxapo3a) U mojrcaxapuabl (Kpaxmall U 1eJUTH0J103a).

['mroKk03a — BEIEeCTBO ¢ ABOMCTBEHHOMN (PYHKIMEH — aibAeTHAOCIUPT. XUMHUECKHE
CBOMCTBA TJIFOKO3BI: OKHCIIEHHE B TJIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHHE B COpPOWUT,
cnupToBoe OpoxeHnue. [IpruMeHeHune riaoKo3bl HA OCHOBE CBOMCTB.

3Ha4YeHUE YTIIE€BOJIOB B )KMBOM IPUPOJIE U KU3HU YenoBeka. [[oHATHE 0 peakuusax Mmoyu-
KOHJICHCAllM Y THAPOJIM3a HA NMPUMEPE B3aMMONPEBPALICHUMN: TJIIOKO3a <> IOJMcaxa-
pu.

Hemoncmpayuu

Okucnenue cnupra B aJIbIETU/L.

KauecTBeHHBIE peakMy HA MHOTOATOMHBIE CIIUPTHI.

PactBopuMOCTh (peHOIa B BOJIE MPU OOBIYHOM TEMIIEpAaType U HAarpeBaHUU.
KauectBennsie peakuuu Ha (eHOI.

Peakiust cepeOpsiHOTO 3epKalia ajabAeTruI0B U TITIOKO3BI.

OxuciieHrne anpJeruIoB U TIIFOKO3bI B KUCIOTY ¢ oMol ruapokcuaa meau (I11). Ka-
YeCTBeHHas peakuus Ha kpaxmai. Komnekuus apupHbIX Maces.

Jlabopamopnwie onvimaol

PactBopenue riuiepuna B Boje U B3auMozeiicTBue ¢ rusipokcugom meau (I1).

CBoiicTBa YKCYCHOM KHCIIOTBI, O0IIHE CO CBOMCTBAMU MUHEPATbHBIX KHCIIOT.
JI0Ka3aTenpCTBO HENMPEAEIBHOIO XapaKTepa )KUAKOTO KUPa.

B3anmoeiicTBrE IIFOKO3bI M caxapo3bl ¢ Tuapokcuom meau (11).

KauecTBeHHas peakuus Ha KpaxMall.



Ilpoghunvnsie u npogheccuonanvno 3nauumoie rjiemenmot cooeprcanusi. MeTuio-

BbIM CIIUPT U €r0 UCIIOJIb30BAHUE B KAYECTBE XUMHUYECKOTO ChIpbsi. TOKCMYHOCTh METa-
HOJIa ¥ MpaBUJia TEXHUKU 0€30MaCHOCTU MpU pabOTe ¢ HUM. DTHICHIJIUKOIb U €ro MpHU-
MEHEHHUE.

TOKCHMYHOCTD STUJICHTJIMKOJIS U MpaBUiia TEXHUKU 0€30MacHOCTH IpU paboTe ¢ HUM.
[Tonyyenue deHona U3 NPOAYKTOB KOKCOXMMHUUECKOTO MPOU3BOJICTBA U U3 OEH307a.
[Tonukonnencarus popmanpaeruaa ¢ GeHoaoM B peHosiohopMaIbIeruIHy0 CMOTY.
Auneranpaerua. [IonsaTue o keToHax Ha npuMepe aneroHa. [I[puMenenune aneroHa B Tex-
HUKE U MIPOMBIILICHHOCTH.

MHuoroo6pa3ue kapOOHOBBIX KHCIIOT (1IaBEJIEBOM KUCIOTHI KaK JABYXOCHOBHOM, aKpUJIO-
BOM KHMCJIOTHI KaK HeNpeeabHON, OCH30MHONM KUCIOThI KaK apOMaTHYECKOM ).
[Tnenkoobpasyrommue macia. 3aMeHa XKUPOB B TEXHUKE HEMUIIECBHIM ChipbeM. CHHTE-
THYECKHE MOIOIIME CPENICTBA.

MosnouHokucnoe OpoxkeHue Tioko3bl. Kucnomonounbie npoaykTbl. CHIOCOBaHUE KOP-
MoB. HutpoBanue nemnonossl. [Iupokcunus.

2.4. A3oTcoaep:xaimue oprannieckme coenuHenns. [loaumepnbl

Amunbl. [Tonarue 06 amuHax. AnudaTuyeckue aMUHbl, UX Kilaccu(uKanys 1 HOMEH-
KJaTypa. AHUJIMH KaK OopraHudyeckoe ocHoBaHue. [lonyueHne aHWIIMHA U3 HUTPOOEH30-
Ja.

[IpuMeHeHre aHuIMHA HA OCHOBE CBOWCTB.

AMHHOKHCI0TbI. AMUHOKHUCIIOTHI Kak aM(pOTepHbIe TU(PYHKIIMOHAIbHbIE OPTaHUYECKHE
COEAMHEHNs. XUMUYECKHE CBOWCTBA AMUHOKHCIIOT: B3aUMOJEHUCTBUE C LIEIOYaMH, KH-
CJIOTaMHU U APYT ¢ ApYyroM (peaxkuus MoJvKoHAeHcauuu). [lentuaHas cBA3b M NOJUNEN-
Tuabl. [[puMeHeHrne aMHUHOKHCIIOT HA OCHOBE CBOMCTB.

Bbenxn. [lepsuunasi, BTopuuHasi, TpeTUYHAs! CTPYKTYPhI O€1KOB. XUMHUYECKHE CBOWCTBA
O€JIKOB: TOpEHHE, IEHATypallksl, TUAPOIU3, IBETHBIE peakiuu. buonoruyeckue GyHKIUH
OeNKOoB.

IHonumepsl. benku u nmonrcaxapuabl KAk OMOMOIUMEDBI.

Ilnacrtmaccsl. [lomyyeHne monMMepoB peakueil NoJIMMEPU3aluy U MOJUKOHICHCALUH.
TepmonacTuuHble U TEpMOpPEAKTUBHBIE IUIacTMacchl. [IpencraBurenu miuacTMacc.
BoJiokHa, nx kiaaccupukanus. [lonydyenrne BoaokoH. OTaenbHbIE PEACTABUTEIN XU-
MUYECKHX BOJIOKOH.

Hemoncmpayuu

B3aumopericTBue aMMHuaka U aHWIMHA C COJISTHOW KUCIIOTOM.

Peaxmus anummHa ¢ OpOMHOM BOJIOM.

Jloka3aTenbCTBO HATMYMS (PYHKIIMOHANBHBIX TPYII B pAaCTBOPAaX AMHUHOKHUCIIOT.
PactBopenue u ocaxxaeHue OeNKoB.

LIBeTHBIE peakuuu OENKOB.

I'openne nTuubero nepa U MEpPCTIHONW HUTH.

Jlabopamopnuvie onvimol

PactBopenue 6e1KoB B BOJIE.

OGHapyxeHue OeJIKOB B MOJIOKE M MSICHOM OYJIbOHE.



Jlenatypanus pacTBopa 0eika KypruHOTo siilla CIUPTOM, PACTBOPAMHU COJIEH TSXKEIbIX
METAJIJIOB ¥ IIPU HArPEBAHUH.

Ilpakmuueckue 3anamus

Pemenue skcriepuMeHTaIbHBIX 3a/1a4 Ha WICHTH(PUKAIIMIO OPTAaHNYECKUX COSTMHEHUH.
Pacnio3HaBanue mmracTMacc M BOJIOKOH.

Ilpoghunvnvie u npogeccuonanvno 3nauumvie 31eMEeHmMbl COOEPHCAHUA. AMUHOKA-
npoHOBas KuciioTa. KampoH Kak mpeicTaBUTENb MOJIUMAMUIHBIX BOJIOKOH. Mcronb3oBa-
HUE THAPOJIN3a OCKOB B MPOMBINIIEHHOCTH. [loTuBUHUIXIIOpH T, TOJUTETPAdTOPITUIICH
(tedon). denomopopmanpaeruanbie wiactMaccsl. Lemrymoun. [IpomeinuienHOe TIPO-
U3BOJICTBO XUMUYECKHX BOJIOKOH.

Ilpumepnovie memul pegpepamos
buorexHonorus u renHas nHxxeHepus — TexHosorun XXI Beka.
HanotexHosorusi kKak MpUOPUTETHOE HAMPABJICHUE PA3BUTUS HAYKU U MPOU3BO/I-
ctBa B Poccuiickoint Penepannm.
CoBpeMeHHbIE METObI 00€33apaKUBAHUS BOJIBI.
AJIOTpPOIHS METAJUIOB.
Kusznb u gesrensHocTh . . Menaeneena.
«Ilepuoanueckomy 3aKoHy Oyayliee He TPO3UT Pa3pPyLICHUEM. ..»
Cunres 114-ro anementa — TpuyM¢ pOCCUNUCKUX PUIUKOB-SICPUIUKOB.
N3oTomnsl Bogopoaa.
Hcnonb3oBaHue paguoaKTUBHBIX U30TOMIOB B TEXHUYECKUX IIEJISIX.
PeHTreHoBCKOE U3TyYEHHE U €T0 UCITOIb30BAaHUE B TEXHUKE U MEJIULIMHE.
[Ima3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.
AMop@dHbIE BEIIeCTBa B IPUPOJIE, TEXHUKE, OBITY.
OxpaHna OKpyKarollel cpellbl OT XMUMHUYECKOro 3arpsizHeHus. KosmuecTBEeHHbIE
XapaKTEPUCTHUKH 3arPSA3HEHUS OKPYKAIOIIEH CPEIbL.
[Ipumenenue TBepAOro U razoodpasHoro okcuaa yraepoaa (IV).
3anmTa 030HOBOI'O dKpaHa OT XUMHUYECKOTO 3arpsi3HECHHUS.
['pyboaucniepcHble CUCTEMBI, UX KJIacCU(PUKAIMS U UCTIOIb30BaHKUE B Mpodeccuo-
HAJIbHOM JEATEIBbHOCTH.
KocMmernueckue remnm.
[IpumMeHeHune CyCcnieH3uil U SMYJIbCUI B CTPOUTEIBCTBE.
MuHepabl ¥ TOpHBIC TTIOPOJIBI KAK OCHOBA JINTOC(HEPHI.
PacTtBOpsI BOKpYT Hac. TuIlibl pacTBOPOB.
Bopa xak peareHT u cpena 11 XMMUYECKOT0 Mpolecca.
Kuznb u gearensHocts C. AppeHuyca.
Bxrnag oTe€4eCTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUU AIEKTPOIUTHUYECKOU JIUCCO-
[UALNH.
YcTpaHeHHe )KECTKOCTH BOJIbI HA TPOMBIIIJIEHHBIX IPEANPUITUSX.
CepHas KuCIIOTa — «XJI€0 XUMUYECKON TTPOMBITIUICHHOCTIY.
Hcnonb3oBaHrne MUHEPATbHBIX KUCIOT HA MPEANPUITUSIX PA3IMYHOTO Npodus.
OKCHUBI U CONTU KaK CTPOUTEIbHBIE MAaTEpUATIbI.



Hcropus rurca.

IToBapeHHas COMb KaKk XUMUYECKOE ChIPBE.

MHoroMkuii kKapOoHAT KajbIKs: B IPUPOJIC, B MPOMBIIIUICHHOCTH, B OBITY.
Peakiuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

BuptyansHoe MOaeIMpOBaHUE XUMUUYECKUX MPOLIECCOB.

DIIEKTPOIIN3 paCTBOPOB IEKTPOIUTOB.

DIIEKTPOJIU3 PACIIIIABOB AJIEKTPOJIUTOB.

[IpakTrueckoe mpuMEHEHNE MIEKTPOIN3a: padhUHUPOBAHUE, TATLBAHOIIIIACTHKA,
rajbBaHOCTETHSI.

HcTopus monydyeHrs 1 npoU3BOACTBA ATIOMUHUSL.

DIEeKTPOIUTUYECKOE MOJIydeHHe U paUHUPOBAHUE ME/IH.

Kuzne n gesrenbHOCTh 1. JIPBH.

Posib MmeTaiuioB B uCTOpUM 4EN0BEUECKON UBUIIM3AMU. VICTOpHST OTEUECTBEHHOM
yepHoil MmeTaurypruu. CoBpeMeHHOE METaUTypru4ecKoe Mpou3BOICTRO.

Hceropus 0oT€4eCTBEHHONW LBETHOM METAJUTypruv. Poib MeTanioB u CIIaBoB B Ha-
YYHO-TEXHUUYECKOM MPOTPECCE.

Koppo3ust MmeTamioB v ciocoObl 3alIUThl OT KOPPO3HUHU.

WNuepTHBIC Ui 61arOpPOIHBIC Ta3bl.

Poxxnarormye coam — rajgoreHsl.

HcTopust mBeACKON CIIMYKMU.

HcTopust BOSHUKHOBEHUS U PA3BUTHS OPTAHUYECKON XUMHUH.

Kuznb u gearensHocth A. M. bytieposa.

Butanusm u ero kpax.

Posib 0OTE4ECTBEHHBIX YUEHBIX B CTAHOBIICHUU U PA3BUTUHA MUPOBOM OPraHUYECKOU
XHUMHUH.

CoBpeMeHHbIE TPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

DKOJOTUYECKHUE ACTIEKThI UCIIOJIb30BAHUS YTIIEBOAOPOIHOTO CHIPBA.
DKOHOMUYECKHE aCHEKThl MEXKIYHAPOJAHOTO COTPYAHUYECTBA MO UCIOJIb30BAHUIO
YTJIEBOJOPOJIHOTO ChIPHSI.

Uctopus oTkpeITHS U pa3pabOTKH Ta30BbIX U HEPTIHBIX MECTOpOXAcHUU B Poc-
curickon Penepanun.

XUMHUS YTIIEBOIOPOJIHOTO CHIPbSI K MOsI Oy y1iasi mpodeccus.

YTneBo1opoaHOE TOIJIMBO, €70 BUABI U HA3HAYCHHUE.

CuHTeTHYECKNE KaydyKH: UCTOPHUSI, MHOTOOOpa3ue 1 MepCreKTUBBI.
Pe3nHoTexHMYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MPOrpec-
ce.

CBapoyHO€ MPOM3BOJICTBO U POJIb XUMHUHU YTIIIEBOIOPOJAOB B HEM.

Hedth 1 ee TpancmopTupoBKa Kak OCHOBa B3aMMOBBITOJHOTO MEXKIyHApPOIHOTO
COTPYAHUYECTRBA.



TEMATHUYECKOE IIJTAHUPOBAHUE

MakcuMmainbHas yueOHasi Harpy3ka oOydaromuxcsi coctasisier 117 yacoB, B TOM 4uC-
e:
aynuTopHas (00s3aTenpHast) Harpy3ka 00ydJaromuxcs, BKIIIOYas MPAKTUYECKUE 3aHSITHS,
— 78 yacos,;
caMOCTOsTeNIbHAs paboTa 00yJaronuXxcsi, B TOM YUCJIe KOHCYIbTaIuu — 39 4acos.

TemaTnueckuii rian

Bun yuyeOHoii padoThI

AyaurtopHsie 3anaTus. Coapep:kanue KoJsmmuyecTBo yacos
00y4eHus
Beenenue 2
1. O0masi ¥ HeOpraHM4YecKasi XMMHS 32
1.1. OcHOBHBIE OHATHUS U 3aKOHBI 2
1.2. Ilepuoauueckuii 3axoH u Ilepuoaunue- 4

CKas cUCTeEMa XMMHYECKHUX DJIEMEHTOB
JI.11. MenpaeneeBa U CTpOCHUE aToMa

1.3. CtpoeHnue BemiecTa 6
1.4. Boga. PacTBOpBI. DIEKTpOIUTHYECKAS 2
U CCOLAALIMS

1.5. Kitaccudukanys HeOpraHu4eckux co- 10
eIMHEHUN U UX CBOMCTBa

1.6. Xumunyeckue peakuuu 6
1.7. Metanmnel 1 HEMETaJIbI 2
2. Oprannyeckasi XuMHst 44
2.1. OCHOBHBIE TOHATHSI OPraHUYECKON 2

XUMHUHN U TECOPHUA CTPOCHUS OPTraHUYICCKUX

COCIUHEHUI

2.2. Yri1eBogopo/ibl ¥ UX MPUPOJIHBIE UC- 20
TOUYHHUKU

2.3. Kucnopogocoepxaniue opranuye- 16

CKHEC COCOAMHCHUA

2.4. AzoTcoaepxaniie OpraHuuecKue co- 6
equHenus. [lonmmepst

Hroro 78




CamocrosiTesibHasi padoTa 00y4arommxcs

IToaroroBka K MpakTUYECKUM 3aHATHSM,
MOATOTOBKA BBICTYIUICHUH 110 3a/IaHHBIM 33
TeMam, JTOKJIaI0B, pedepaToB, d3cce | Jp.

Koncynpsranuu 6

Ilpomesrrcymounaa ammecmavyus 6 gpopme
oughpepenyuposannozo 3auema

Bcero 117




MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUHEHUE

B cocTaB yueOHO-METOAMYECKOTO H MaTEPHAIbHO-TEXHUUECKOTI0 OCHAIICHHs KabuHeTa
XUMUU BXOJAT:

* MHOTO()YHKIITMOHAJIbHBIM KOMITJIEKC TPETOaBaTels;

* HaTypajbHbIe OOBEKTHI, MOJIEIH, TPHUOOPHI K HAOOPHI I MOCTAHOBKH IEMOHCTPAIHOH-
HOT'O ¥ YYEHUYECKOTO DKCIIEPUMEHTA;

* IeYaTHBIE ¥ SKPAHHO-3BYKOBBIE CPEJCTBA OOyUECHUS;

* CPEICTBA HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOIHIA;

* PEaKTHBHI,

* IEPEYHN OCHOBHOM U JOTIOJIHUTEIHHON yUeOHOMN IUTEPaTyphl;

* BCIIOMOTaTeNbHOE 000PYI0BAaHUE U UHCTPYKLINH;

* OMOMMOTEYHBIN POHST.
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