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HOACHUTEJBHAS 3ATIUCKA
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ALTATaM CpeAnero GL)HiCI kY l?()p&%{)ﬁ&ﬂ%&, ApCACTABICHEBIMY

APCTBCHHOM ODDABCBRATENBHOM LrannapIe, u OPUCHTHPOBAHZ HA HUCIONLIDBAHNE
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2. Nabpueann, O. €. Xumug, 11 kaace YPOBEHb ! MeToi. nocobue no yuebnuky O. C.
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3.1 Xunug, Bazoswerit vpopens. 11 xnace © xn. ang yumrens / O, C
. T Ocrpe , C. A, Cranxos, — M, '?gwﬁ* 2014,
4. f“fzf‘};’nwﬁz“, O. €. Xumug. Bazopnill yposess. 11 xiace : konrponsabie i nporepouEne paborer /

Tabpuenan [n ap.]. ~ M. 1 Jlpoda. 2013,

*s Fabpueran, O. C. Xumns. bazopsiit yposess. 11 kaace : F 0. C. Tabpuensu

Co AL Crnagxos. -~ M. @ Jipoda, 2014

6. [labpueasn. O. C. Xumvua. 11 xnace : xumadecku# sxenepuvent s wkone / O. C. Fabpuensan,
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OBIAS XAPAKTEPHCTHKA YHEBHOT'O HPEAMETA

{,{:,f”*%yw obyuenns xuMun 8 cpepHell wKone
g, O

ABACHMRIMM 384 IOBHBIMY Z'ig}O{iJ'iCM&?xfi KHMBEH

A% BELIECTS, 38BHCHMOCTH X CBOHCTB OT CTPOEHUS, roayy C
¢ {HE  3aKOH( e XHMUYeCKHX peakund w nyrell ynpass
HEOOXO UMb BCLIECTB, MATePHs ﬁ@)?@?ﬁj

PAMMC HO XUMHH HAULTH OTDANKCHHE OCHOBHBIL COACPHATCARHBIS AuHHu:

* «BELHECTBOY ~ 3HAHKE O COCTABE ¥ CTPOEHIM BELIECTE, UX CBOBCTRAX ¥ OHONOIHUYECKOM SHAYCHIM:
¢ (XMMMHECKAS PEaKiMsm) — 3HAHNE O PEBPAUICHUAX OAHUX BEIIECTE B /APYTHE, VCIOBHAX NPOTEKa-
HUA TAKUX TIPEBpatieHHi 1 cnocobax YNpasicHus peakumsamu;
* «IIPHMEHCHUC BEUIECTE» ~ 3HAHME M onbit O30TIACHOTO 08palnenus ¢ BEIICCTRAMM, MATEPHAIAMH
¥ FIPOLIECCAMH, HEOOXOAUMBIMU B OBITY ¥ Ha TPOHZBOACTRE
* GHBBIK XHMWWD — OTIEPHPOBAHHE CHCTEMON BRXHCUHN XUMUUOCKAN HOHSTHIL SHANHE XEMHUECKOT
HOMEHENS ,TRP}:E & TaRKE BhajicHue {liz‘x"fi-¥‘fi’{)§¢i(f*i§ CHMBOIHKOW {(XPMMYOURHMM (i){}“’\f\' AaMHU B \p'}p?iéiilim

S

MECTO YYEBHOIO NPEAMETA B YHEBHOM [LUIAHE

B Bazucnom Y4 1webroM e i“’ﬂ@ji?f@ﬁ/’% {FIOAHCIT) IKOAL XUMUS BEKIIOUCHA 8 pazjaen <{(?Gﬂi‘§3}.‘<(i3~§1§§‘»‘>,

Gopmupyembifl yaacTHukaMy obpasorarensioro npouecca. Ofyuaionyiecs MoryT BuIOpaTh g H3yuC-
Wi MHTEUPHPOBAHHBIH KYPC eCTECTBOBHANMS, UM XUMMIO Kax Ha Dazosom, Tak u Ha yrayOaensou

§ Pid
YPOBHE,

Pabouas nporpamsa mo xumiu Uts cpeanero (oaHoro) ofiuero o6pazoranms coCTaBieHa ui pac-
HMETA HACOB, YKa3aHHBIX B GazucHoM yueCiom ruiane obpasopaTesbibix yHpexaeHnii obmero ofpaso-
Rarvs: o 1y 8 Henemo (68 4 3a apa roaa ofyuenus) v no 2 9 B Hegemo (136 4 3a ava roga ofyuenus)

Ha DAZOBOM YPOBHE

<



OCOBEHHOCTH f/fBYWEHHﬂ XUMHH HA BA30BOM YPOBHE

Merononoruueckoil ocHOBO! MOCTPOEHNS YUeDHOro CoAepKAHMS XUMUK A CPEAHEN WIKOMIbI
0a30BOro YPOBHS ABWIIACH HOCH UHMIEZPUPOSAHNO20 KYPCA, HO HE ECTECTBOZHAHMS, 8 XMMHH, TAKOTO
Kypca, KOTOpbi DJIM30K ¥ TIOHSATEH ThiCs4am POCCUHCKHUX YHUHTENCH XUMUM U JIOCTYIICH ¥ HHTEPCCEH
COTHAM THICHY POCCURCKUX CTAPIHEKIACCHUKOB.

CTpyKTypa NpeAiaracMoro Kypea peinaer Ase npobiemsl HuTerpauuy B obyueHny XUMAH.

Tepras npobnema — 310 enympunpeovmemuas unmezpayus yeOHON IHCHMITTIUHBL «XHMHUDS,

Vines taxoil ueTerpaiyin AMKTYeT CHCAYIOUYIO OYEPEAHOCTE U3YUSHMS PAazeNioB XUMHM: BHavane,
B 10 xnacce, M3yHaeTcs opragHuecKas xumus, a sartes, s 11 kaacee, — obumast xumus. Taxoe CTpyKTY-

Pt ¢

PHUPOBAHUC G{SYCEK‘?F»??’;‘E%-Z{} Tem, To obobieHue ¢o) AEDMAHME TIDEAMETA B i1 xnacce nosgonseT C(g}(}@?\"s%’b

DOBETE ¥ BHINYCKHUMKOR CDOX SHKOALD T

£ 0 XHMMM KaK O LENOCTHOW HAYKE, NOKA3aT:
EAUHCTBO €€ 1K OB ¥ TEOPUH, x’z{,mg@w TLHOCTD W IDHMEHUMOCTD UX KaK s Heopranmuye-
CKOH, TaK ¥ Ans é:)p;"afzma{;:s{@%é XUMHH,

Bropas — 9T0 Mexcupedmemnas unmeepanus, NO3BOAAIONIA Ha XuMuveckol 6ase o0beMBUTD 3HE-
nug 1o dusuke, buonoruy, reorpad

Wi3, 3KONOIMH B eAMHOE NOHUMAHNC NPHPOILL TO €CTh CHOPMUPORATS
HENOCTHYIO CCTeCTREHHOHAYUHYIO KapTHHY OKPYKAIOWEr0 Mupa. 3TO NMO3BOJIKT CTAPLIEKIACCHUKAM
OCO3HATH TO, UTO Ge3 3HAHMP N0 XUMWW BOCHPUSITHE OKpYKalomero Mupa OveT HEmosNHsIM
¥ yiepOHLIM, 8 JIO/W, He MOAYMHBUINE TAKUX 3HAHUHA, MOTYT CTATh HEOCO3HAHHO ONACHBIMU IS 2TOIO
MHUpa, TAK KaK XUMHYecKn GearpamMoTHoe o0palleHne ¢ BeIIecTBaMH, MaTEpHaiaMit i [IPOLECcamMy rpo-
suT HeMansiMu Oegamu,

Kpome 3Tux ABYX BEIAY MK MHTErPHPYIOWMX HIeH B Kypce Oblila peaan3oBana v eule ofHa uaes —
HHMEZPANUS XUMUYECKUX SHANMWTL C ZYMAHUMAPHYIMU QUCYURAURa MU UCTOPUER, aUTepaTypoi, MUupo:
BOM XYIOWECTBEHHON Ky ipTypoH. 2T0, B CBOIO OUEPENb, NO3BOJILET CPEACTRAMU yuebHOro npeaMeTs

10Kaz3aTh poih XUMEL HOH ”(*)@p? UEOBEUSCKOR HSATEARHOCTH, ¥TO TIONHOCTHIO CO0TBET-
. ~1o 1 up HENCMIO {MAY Ha OHH oA
£ TOre, CONCPRAnu E%“SH&K& 0az20BOT0 YPOBHH NO3BONICT U3YYATL

XHUMUIO ¥ B pewmme 2 . B srom cay

Y YUAIMXCH TIOSBUTCS BO3MOXKHOCTE HE «IIPOXO-
, DEIMETA, 4 XOpouIo ero 3Hats. Ocobenno
HE MMCIOT BOBMOWHOCTH H3YYaTh XUMUIO Ha yriybneHHOM

ONeY, HO TOM He MeHee L~D6Hp£’l}()”f{;5{ C/AaBarh CHUHEL

iee BapuanT u3yueHus xumun B 10 1 11 xnaccax
1 (4} ocsie Hazsanus yaeOHOU TeMBI.

(34/68 1) u obuyio xumuio (34/68 ).
BOXOAWAH W3 WICH PA3BUTHS YHALIMXCs
O YOMNICHUS PONK IeAYKLHMH B 0Dy~
YEHUK, KIaCCHDUKALIUHA, HO-

HUR O OTIH

RTYDE OPrasuHeCuy BCLICCTE, OU
v :

HPDOBAHHDBIS TAKMM 00DA3

TCOPCTVHOCKHT BHAHNNA 38TOM DA3ZBHBAKOTCH Ha (93?&.7&‘&0’ HH

pyUaic NIpK Dacge M KAalCor OpUraHBMECKUN COCHBHEE i, B cpowo OHCPTAL TAKOH 710/

exlo il o
The 2 E

crux coepuuenidt. OCHOBHBIM KpHTEpUEN

PAKTHHOCKOTD Mat CA OPTAHMHCCKOR XUMEY SIBJISCTCA MACH LEICTONaranns, 1Q ecrs
OTBETA Ha DE3IOHHBI BOTPOC YUEHUKA: «A 384€M MHE, HE XHMMKY, 3710 ayiuo?». Ta we uuen
O BEAYUICH oS TEOPETHIECKHX 3HARNI B IPOLECCe NO3HAHIA MUpPa BCUISCTB ¥ Peakiini craia OCHOR:
HOM JiiA KOHCTPYHMpoRanus Kypea obued xumun. Ha oCHOBE e/iMHBIX NOHATHH, 32KOHOB 1 TEOPHH Xi-
MUH Y CTAPINEKIACCHUKOR QOPMUPYETCH LEIOCTHOE NPEICTABICHNE O XMMIUCCKOR HayKe, O ¢€ BKIaAC
B eIMHYIO €CTECTBEHHOHAYYHYIO KapTUHY MUpa.

~J-



CONEPKAHUE KYPCA XUM uu’

Tema 1. Hlepuognueckuii 3axon u CTPOEHHE ATOMA

Crpoenue atoma.

ATOM — CHOXHAS YacTHUA. Omuprimue saesmenmaprix wacmuy u cmpoenun amoma. Sapo aroma:
MPOTOHBI W HEWTPOHLL. M3oTonst. Hzomons: sodopoda. Dnextpons:. Onexrponnas oGonouxa. Duepre-
THYECKUH yposens., Opburand: s-, p, u d-opuman. Pacnpenenenue BNEKTPOHOB 110 3HEPTETHYECKUM
YPOBHAM 1 OpOUTANAM. DICKTPOHHBIE KOHDUIYPALUH ATOMOB XMMHYECKAX 31EMEHTOR. Banenrtusie
BO3MOXKHOCTH 8TOMOB XMMHYECKHUX DIIEMEHTOB.

Ilepuonuuecknii 3axoH u cTpoenue aroma, :

CoBpemenHOe MOHATHE XHMMUUECKOTo daementa. CoBpeMennas GOpMyYIMPOBKE TEPHOAMUECKOTO
3akoHa. [IpyyrHa NEpHOAMYHOCTH B M3MEHEHNH CBOMCTB XMMMYECKHX SHeMEHTOB. OCOBEHHOCTH 34-
NOTHEHUS! SHEPIETHYECKUX YPOBHEH B 3EKTPOHHBIX 060J0YKAX ATOMOB NMEPEXOLHEIX IIEMEHTOB.
DNEKTPOHHBIC CeMeHCTBA DIIEMEHTOB: S-1 P-3NeMENTS; d- u f-anemenmuL.,

Orxpoitne I. U. MeHaeneensm NepUOAMYECKOro 3aKoHa.

ITepssie nonvimxy KIACCUPURAYUL XUMUNECKUX AMENMO8, BaxHelNe TOHITHS XUMUM: aToM,
OTHOCHTE/IbHAS aTOMHAs W MoNeKy/sipHas Maceel. Otkpeitie J[. Y. Menneneenbim NEPHOJHYECKOTO
3axoHa. [Tepuoanueckuii 3akon B popmynuposke JI. Y. Menneneesa.

[lepuonnueckas cucrema J[. U. Meugeneena.

Hepwonnyeckan cucrema JI. M. Menpeneena xak rpaduueckoe OTOOpaKEHHE IEPHOAUYECKOTO 3a-
koHa. Pasnuunble sapuantsl [leproanyeckoit cuctemsl. Teprons u IpYINbl. 3HAUCHHE NEPHOAMUECKO-
ro 3axoHa u [lepuoandeckoit cuctems.

Hemoncrpanun. Pasnuunsie dopmel [epronuueckoi cucrems H. Y. Mennieneena.

Tema 2. Crpoeune semectna

KoBaneHTHasT XHMHYECKAS CBH3b.

Honstue o koBanenTHoOM cBa3n. OBan »aeKTpoHHas napa. KpaTHocTs KoBaneHTHOH cpazn. Dnek-
TPOOTPULATENBHOCTS. [lepexpuisanue snekmponnsix opbumaned, o- u m-censu. KoBajienTHas noaspHas
¥ KOBAJICHTHAA HEnoJsipHas XuMHuyeckue ceasu. OOMEHHBI ¥ AOHOPHO-aKUENTOPHEIH MEXaHUIMET
obpasoBanus KoBaNeHTHON CBA3H. BemecTsa MosekyaspHoro 1 HEMOJICKY IAPHOTO CTPOCHMS, 3aKOH
[IOCTOAHCTBA COCTABA JIIs BELIECTB MOJCKYISPHOTO CTPOEHHS.

Monnas xumuyeckas cBa3b.

Karvonsl u anvonsl. Monnas ceasb u ee croiicta. MoHHas crsss kax Kpalumi ciryyall KoBaneHTHOf
nosApHoON cBA3U. Dopmynvnan edunuya seyecmed. OMHOCUMENLHOCHS OeACHUS XUMUNECKIX ceszell
HA MUnbl.

MeTananueckass XUMHYECKAs CBA3b.

Obmme Qusuueckne croiicTsa MeTannos, 3agucumocms NEKMPORPOBOOHOCIIY MEMAIOE O INEM-
nepamyper. Crinaskl. Yeproie u ysemusie cniagei.

Bonopoamnas xumMuueckas CBA3b.

Boznopoanas cBask, kak 0cobsii cityuait MEKMOEKYIAPHOIO BIaNMOACHCTEIS. MexXaHHaM ce obpa-
30BAaHKUA W BJMAHWE Ha CBOMCTBA BEWIECTB (Ha npuMepe Boawt). Henonssosanue 60dvl 8 boimy u Ha npo-
usgoocmee. BHympumMoaekyasapHas 6000poOHas C6s3b U ee Guoio2uneckas pons.

ArperaTHble COCTOAHMSA BelECTRA.
I"a3bl. 3akon ABorazpo ais razos. MonspHoiii 00bem ra3o00pasHbIX BeIeCTs (NpH #. .). JKunkocTu.

— .



Tunw kpucTannauyecKux pemieTox.
Kpucranmyeckas pemerka. Mounsle, MeTamivyeckme, aToMHbIe 1 MOJIEKYJIAPHBIE KPHCTALTMHECKHE
pemeTky. AJNOTponus. AMophHbIe BEUIECTRA, X OMAUNUMEbHbIC CROTICMEA.

Unecrsie BeuecTBa cMECH.

Cumecn u xumuueckue coejtunenys. NoMorennsie u rereporesnsie cmecu. Maccoras u obnemuay
A0 KOMIIOHCHTOB B cMecy. MaccoBas fosis nipumecei. Peluenue 3a1au Ha MaccoByIO OO NPUMECE.
Kaaccugpuxayus sewgecms no cmenenu ux yucmomo.

HducnepcHsie cucTeMsl.

Honstrue suenepenoit cueremsr. Jlncnepenan dasa u aneneperonnas cpexa. Knaccudurauus anc-
nepeHnix cucreM. Konrouonvie ducnepensie cucmemvl. 3011 u seay, 3uauenie OUCREPCHBIX CUCHE:
8 NPUPOOE U JHCUSHU HENOBEKRA.

Jdemoncrpannn. Mojens XpUCTaUIMHECKOH peteTky Xaopuaa Harpus. OBpasiysl MUHEPANIOB ¢ HO-
HOM KpHCTa/NTHYECKON pelueTKOM: KanbiuTa, ranuta. Moaeiy KpUCTamIHIecKuX pelleTok «CyXoro
mbjay (M Hona), anmasa, rpadura (nan keapua). Mosiens MosipHoro oGbema razos. Tpy arperaTasix
COCTOSIHMS BOABL. Jlucmunisiyst 600b1. O6pasiybl pasnuunbix OUCHEPCHBIX CUCTEM. IMYABCUL, CYCHen3ul,
asposoneis, zenet u 3oneti, Koazyvaayus. Cunepesuc. S¢hgerm Tundans.

JlaGoparopubie onpiThl. 1. Onpejenenue cBOHCTE HEKOTOPBIX BEWECTB Ha OCHOBE THIIA KPHCTAJ-
nnyeckoi pemerkn. 2. O3HAKOMJIGHHE ¢ KOINEKLMEN MOTUMEPOB, I1ACTMACE U BOJOKOH, H3ENH
13 HHX. 3. QKECTKOCTb BOJbL. Y CTPAHEHHE JKECTKOCTH BOABL. 4. O3HAKOMAEHUE C MUHEPATBHBIMU BOJia-
M. 5. O3HAKOMIIEHHE C ANCTIEPCHRIMK CHCTEMAMMU,

Hpaxrnueckas pabora Ne 1. [onyuenve n pacnosHananye razos.

Tema 3. DnexTponuTHYCCKAS AHCCOLHATHS

Pacrteopsl.
PacTBOps! KAK roMOreHHbIE CUCTEMBL, COCTOALIME U3 YACTHI, PACTBOPUTENS, PACTBOPEHHOIO BELIE-

CTBA H ﬂpOﬂf/KTOB HX B3aMonsiicTRUg Pc?C???SOU@H?A’é’ Kar Qfm?zfﬁn—xymtwmuu in{S?/;’é‘LL Macconas ,J‘C?

&

Teopua 3nNeRTPOAMTUUECKON AUCCOUNRANLUN,
DHEXTPORUTHL 1 HEBJIET f;“;f.};zz—z"m-;a Creneus aneKTpoanTHyeckol auccoumanyy. CunbHbie 1 cnabie

HICKTPOIARTDL yﬁﬁ?ﬂ(‘%‘“ 5§ BAC mueckol puccoumanyy, Mexanusy 02:’(7(‘{’)2{5(”2{ Q;’P’Z!’!’I@ff’!s'?“ {

ouccoyuayis. BoOopoOHbI ROKAZAME .
Kucmorts BCBETE za:i}‘g";mé BIEKTPOIMTHYECKOH Auccounatiu. O0Lue cBofeTBA HEOPTAHUIECK

i ODradHYecKyx KHCIOT, Ycnoeus TeveHus p{%’s}(ﬂﬁﬁ MOKAY SNEKTPOAMTAMY A0 KOHUE. {jﬁelﬂiij}é{f{a
CKUE COOUCMBE {73()?7{'7{0?:?, }{O‘HZg’é‘iﬁ?’ip’l{[)(){ﬁ({}f?f()ﬁ C?ﬁph’Ol:’ i M}?ﬁfibb{li@ﬁ KUCON;,

OcHosanns B cBere TCOPHY B ﬁa,z\Tpomw‘{eu\on AHUCCOUMaIK, ux RﬂaCCH(Z)S‘H\ﬁQHS H obup

CROVCTRA. Arurinl KA OREAHUNECKUE OCHOBAHUA £ PAGHEHUE ceoticms AMMUAKS, MECMUIAMUNG U GHURLEH G

Coawu B cBETC TCOPHM DAEKTPOTMTHHECKON AMCCOMALINY, X KnaccHbUKaLNg i oBiue CBOHCTRA.
Conu kucavie u OCHOGHBIE COMU OP2ANUNECKUX KUCTOM. Mbind., DNeKTPOXUMHUCCKHUI pa HANIPSIKSHN )
METAIOB ¥ €r0 HCIONL3OBANHE [UIY XaPaKTEPUCTHKY BOCCTAHOBUTENLHBIX CBOMCTB METAILIOB.

Fuapponus.

Cnyyau rupponusa coneit. Peaxnys cpeast (pH) B pactBopax rugponusyrommxces cosnedt, [udponi:
OPRAHUNECKIX BEUECNE, €20 FHAUEHYE.

Hemonctpamuu, Meneitanue pacTBOPOB MICKTPOIUTOB U HEINEKTPOINTOR HA MPEAMET AUCCOLHE-
UK. 3aBUCHMOCTb CTENEHM DJICKTPOJIMTHYECKOH JMCCOUMALIMU YKCYCHON KHMCIIOTH OT pa3baBieHuis
pactBopa. [Ipumeps! peakunuit noHHOro obmeHa, UAYIMX ¢ 00pasoBanueM 0OCalKa, raza WM BOIL.

ny



XuMudeckue CBOHCTBA KMCIOT: B3auMeielicTaye ¢ MCTalIaMH, OCHOBHBIMU ¥ aM(OTEPHBIMHU OKCHIAMH,
OCHOBAHMAMY (HEPACTBOPUMBIMHU B BOJIE, MIEI0UaM 1), consmu. BzanmomelicTre a30THON KUCIOTHI
¢ mensro. Pasbasnenue ceproti kucnomer. Ofyenusanue Caxaposvl KOHYeHMPUPOSAHHOT CEPHOL KUCA0-
moit. Xusuveckue ceoticmea weaoueti: peaxyus HEUMPATUIAYUL, E3QUMOOTICIMEUE ¢ KUCHOMUBIMY
ORCUOaMU, coraMu. Paznovcenue nepacmeopumsix 8 600¢ CCHOBNI npu nazpesanun. Xumuyeckue
CE0UCMBA CONCIL: 63AUMOOCTICIIGUE ¢ MEMALIAMY, KUCAOMAMY, wearovamu, ¢ opyeumu consmu. Iudpo-
auz kapbuda xanvyus. Hsyuenue pH pacmeopos 2UOPOIUSYIOUWUXCS CONCTL: KAPBORAMOE WeA0 U HbLY
MEMARN08, XA0PUOA 1 QUEMAMA AMMOHUA,

JaGoparopubie onnirel. 6. O3HaKOMIEHHE ¢ KOIEKIHEH KicaoT, 7. Henyuenne v crolictsa nepac-
TBOPUMBIX OCHOBaHMH, 8. OsHakommenne ¢ kosekimelt ocoBanuil, 9, OrpaxomieHie ¢ KONIeKLmell
MUHEpanos, coaepxalnyx conu. 10. Menwvrranue pactBopor kucior, ocronanmii u coneit MHAMKATOpaMH,
L Pasnuunsle cnyyuau rupponmsa conelt. 12, Tuaposns XAOPHAOB M 4LIETATOR LUETOYHEIX METALIOR,

Hpaxriueckan pabora Ne 2. Peuenne skenepuMeHTanbHbIX safay Ha MIEHTAQUKALIMIO HEeopra-
HHYECKMX Y OPTaHUYECKUX COCAMHEHMIT.

Tema 4. Xumirieckue peakuun

Kracendnkauus xuMuUyeckux peakuui.

Peakiun, naymue Ges u3MeHenHs cocTana BEIIECT. Knaccudukaums no wneny u cocrasy pearn-
PYIOHMMX BCUICCTB U MPOAYKTOB PEAKUMH. Peakiuy pasnoxeHus, coeAnHEeHNs, 3aMelICHNs 1 0BMeHa
B HCOPraHWHECKOH XUMUN. Peakunu npucoe IMHEHNs, OTIICTIICHHUS], 3aMEILCHAS 1 M30MEPU3ALIMY B Opra-
HUHECKOH XUMUH. Peakiuy NonMMepH3alni Kak YacTHLIN ciyyail peaxuuil npucoenuHeus,

Tennopo#t o@dexT XMMHYECKHUX pEAKUN.

JK30- 1 SHIOTEPMUHECKHE peakiinn. TepMoXHMHUEcKHe ypaBHenus. Pacder KONWYECTBa TEMAOTHI
IO TEPMOXHMHUECKUM YPABHEHHAM.

CxopocTh XUMHUYECKHUX peakiuii.

TonaTie 0 CKOPOCTN XUMHYECKUX PEaKiii, aHANIUTHYECKOE BBIDAKEHME. 32BUCUMOCTE CKOPOCTH
PEAKUUM OT KOHUCHTPALWH, AABCHHA, TEMIICPATYPhl, NPHPOILI pearupyionx BeWecTs, ILIOMWLay
HX COTIPHKOCHOBEHUA, 3aKOH AEHCTBYIOWMX Mace. Pewenue 3aday na XUMUYECKYIO KUHEMUKY.

Kartaaus.

Karanusaropel. Karanus. I'omozennwiii u 2emepozennwiii xamanus. Tl PHUMEpBI KaTajJUTHYECKUX TIPO-
HECCOB B IIPOMBILUIEHHOCTH, TEXHUKE, ObiTy. DEPMEHTHI M UX OT/IMUMA OT HEOPraHHUYECKHX KATAIH3A-
Topos. [Ipumenenue kaTann3aTtopos 1 GepmenTon.

XuMuuecKkoe paBHOBECHE,

Obparnmeie 1 HeoOpaTumble peakumyu. XUMHUECKOE PABHOBECHE M CrOCOBH CrO CMEILEHHS Ha
npuMepe nonydeHus ammuaxa. Cunmes ammuaxa 6 npomenunennocmy. Towsmue 06 Onmumanpubix
YCAOBUWIX NPOGEOEHUL MEXHONOZUHECKO20 NPoYeccd.

OKHCIAMTENbHO-BOCCTAHOBHUTENbHBIE NPOLECT bl.

OKHCANTENBHO-BOCCTAHOBUTENbHbIC peakiun. OKUCANTENb W BOCCTAHOBHTENb. OKHCICHUE H BOC-
cranosnenne. CocTaBieHUe YPABHEHMN OKMCIMTENbHO-BOCCTAHOBHTEIbHEIX pPeaKui METOIOM 3MeK-
TpOHHOTrO DanaHca.

O6mue cBofcTBa METaNNOB.

XAmudeckne CBOHCTBA METAIIOB KaK BOCCTAHOBATENEH. B3auMOeiicTBIE METANIIOB ¢ HeMeTaIaMH,
BOZOH, KMCIOTAMM ¥ pacTBOpaMH cosieit. Meramiorepmus.

Kopposus Merannos Kak OKHCIMTENbHO-BOCCTAHOBHTEABHBIH npouece. CnocoBsl 3auThI
METAINIOB OT KOPPO3HH.



Ob6mue croficTBA HEMETANNOB.

XHUMUHECKHE CBOHCTBA HEMETAILIOR KaK OKucauTene. BsanmoneiicTsye ¢ MeTannamy, BOAOPOIOM
u Apyrumu HemetamamMu. CBOMCTBA HEMETANIOB KaK BoccTaHOBHTENEH. BaaumoneificTBre ¢ NPOCTHIMH
1 CIIOXHBIMH BeecTBaMu-okucautesnsmu. O01as XapakTepueTHKa FaoreHoR.

DaexTpoans.

OOwmue cnocobel nosyuenuss METAUIOBR # HEMETANNIOB. DAeKTPOIN3 PacTEOPOB M PACILIABOB HJieK-
TPOJUTOR Ha NPUMEPE XIOPHIA HATPHUA. DACKTPONUTHYECKOS NoayueHue amomunus. Tpakmiueckoe
3HAMEHUE AEKTPONM3a. | a/lbBaHOILUIACTHKA M Na/IbBAHOCTEr U, '

Jakawuenue.

TlepeneKTHBE PA3RKTHA XMMHUYECKOH HAYKH ¥ XMMHUYECKOTO npoussonctsa. Xumus u npobaema
0¥ paﬂ B OKpyIKaowedl cpeis.

CMORCTDAIUN KIDTCOMBMOCKHE ¥ 3HAOTCDMHMOCKHE XKHMBMeg CIUIOBBIC ABIACHHR
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O CBHZD MY DAZIVHHBIMY KiBocaMu HOODHEHM OO

{na4 ABYXMACOBOIC BADMANTA WIVHCHUS Ky po d;

TIAAHMPYEMBIE PEIVELTATH OCROEHMS CONEMKANNS XY PCA

i,

ICHHM XuMuH B epeanell (nonHol) wxone ;

JlesTensnocTs yuuTena s of

¢Ha OpiTh HANpaBleHa
HA JOCTIKCHNE O0YHAIOHIHMUCSH CACAYIOUMX JRYHOCHIHOIX PEIPAbMA0e.

) B yeHnocmio-opuenmaytonioll cgepe. HyBCTBO TOPAOCTH 38 POCCHICKYIO XUMHYECKYIO HAYKY,
rYMaHHaM, OTHOLIEHUE K TPYAY, UEICYCTPEMAEHHOCTE,

2) B mpvooeoil cghepe. TOTOBHOCTD K OCO3HaHHOMY BHIOOPY aanbHeliuel ofpazosarensHolt ¥ rpo-
(ecCHOHATHHON TPaEKTOPHH;

3) B nOHABAMENBHOT (KOZHUMUGHOT, UHMELIEKMYaIbHOT]) Chepe; yMeHUe VIPaBiIsTh cBoel no-
3HABATENBHON AEATEALHOCTHIO,

;Wemmzpe(}memnbmw pesyirsmamary OCBOCHUSA BBITYCKHUKAMY Cp@jlﬂ(ﬁﬁ HKOJbI fPOrpaMMbl
O XUMUHU ABJIAIOTCH!

E} HCNONL30RaHKE }'MCHHﬁ M HABBIKOB PA3NHYHLIX BHIOB NO3HABATEALHON ACHTEABHOCTH, TIpHUME-
HEHHE OCHOBHbBIX MCTOHOB [102HAHUA (CHCTCMHO’iﬂ'iq_}OpMaﬁ.ﬂf{OHHh}171 aHanus, I\»’!(EJ.Z_GHHPOB?J.}-%H{?) AJiA A3y~
HCHUA Pa3IHYHBIX CTOPOH Opr}Ka!OI.I‘lef/’f JEHCTBUATENILHOCTH,

2) HCTIONB30ORBAHHE OCHOBHBIX MHTCIIIICKTYa/IbHBIX onepamiﬁ: @opmy.rmpmsaﬂne CHIIOTE3, adalinus
¥ CMHTE3, CPpaBHCHUC, 06061H6HH6 cucreMarysaiis, BbhISBICHUEC NPUUHMHHO-CACACTBCHHBIX CcBsA3eH, no-
HCK aHalloroB,

3) YMCHUE MeHEepUpOBaTh HACH M ONPEACIIATE CPCACTRA, H€O6XO,HHMI>I€ JJIsE X peaiiusaiym;

— 64‘



4} yMmeuue OHPCHCHAT: 18U ¢ Janavyy ACHTENBHOCTH, 811163'/5;‘}31‘?) CPCACTBA peanusauuy ueny u
NIPHMEHATE UX Ba NpaxKTHxe;

5) HCIIOAB30BaHUE Pa3NHYHBMX HCTOYHHKOB I TOYYEHHA XUMUWYECKON l/!}i(z)QpI\/iaU;Hl%, NoHUMaHBe
33BUCHMOCTH COOepanud K ({)OPMM HpeACTaBleHYs MH(})()}JM&HHK OT uenei KOMMYHYKaLIHK Y ajppecara.

B obnacty npeosemunix pesynsmamos U3YHCHHE XUMHU NPEOCTABISET YYEHUKY BOZMOKHOCTS
Ha CTyneny cpeanero (1ojHoro) obuiero o6pasoBaHus HAYYUTHCS CHEAYIOUNM YMEHUSAM,

¢ basoperif yposens. Onuovaconoi Kype.

1} B nosnasamensuoii copepe:

a) IaBaTh ONPENIENCHNS U3YHEHHBIM TTOHATHIM;

0) ONMCHIBATE JEMOHCTPALMOHHBIE ¥ CAMOCTOSTENEHO NPOBEHAECHHBIC DKCHCPUMEHTEL, HMCTIONBAYS
AJISL 3TOTO €CTECTBEHHBIN (pyCCKMM, POHON) A3BIK U A35IK XUMHY;

B) ONIMCHIBATH M PAsNU¥aTh M3YYCHHbIE KIACCH HEOPraHMYeCKHXH W OPraHUYeCcKuX COCOUHEHMI,
XHMHUYECKHE peakiimy;

I) KNaccH(pUUMpOBaTE H3YyHEHHBIE 0OBEKTH 1 SBICHHS;

) HabmOAATE AEMOHCTPUDYEMBIE M CAMOCTOSNTENBHO [POBOMMBIC ONBITHL, XUMHMYCCKUES PEAKLUK,
NPOTEKAIOHIME B NPUPOJE U B OriTY;

€) IeNaTs BBIBOAR M YMOZAKMOYEHUA U3 HaGIIONCHHUH, H3YHCHHBIX XUMHHYCCKUX 3aKOHOMEPHOCTE!,
NPOTHOSUPOBATH CBOMCTBA HEMUYUCHHBIX BELLIECTR 110 aHANOTHM CO CROMCTRAMM M3YHEHHBIX;

) CTPYKTYPUPOBATh NpORACHHBIN MaTepHal;

M) MHTEPIIPEeTHPOBATE XHMUUECKYIO HHOOPMALMIO, TOYYEHHYIO U3 JPYTHX UCTOUHUKOB,

K) OMUCHIBATE CTPOCHUE ATOMOB 3leMeHToB -1V ICPHOAa C HCIIONB30BAHMEM HX HICKTPOHHBIX
Kondurypauui;

1} MOJGITMPOBATH CTPOSHUE NPOCTEHIINX MONEKY I HEOPraHuveCcKMX W OpraHuYecKuX BEIecTs,
KPHCTANNOB;

2) B YeHHOCMHO-OPUEHIMAYHOHHON chepe; ANATUBUPOBATL ¥ OLEHUBATS MOCACACTBHS AL OKpPY-~
XKarowel cpeasl GRITOBON ¥ PONIBOACTBEHHON ACATEIBHOCTH HENIOBEeKa, CBA3aHHON ¢ nepepaboTkoi
BEILECTR;

3) 8 mpydosoii chepe. IPOBOAUTE XUMHUYECKHL OKCTIEPUMEHT;

4) B chepe Pusuneckol Kynbmypsl: OKa3bIBATE NEPBYIO MOMONL TIDY OTPaBICHUAX, OKOraX U APYIHX
TpaBmax, CBA3AHHBIX C BELICCTBAMU U JiabopaTopHuIM 060py10BaHteMm,

¢ bazoswlil yposens. [iByxuacosoii kype,

1) B nosnasamensnoii chepe:

&) AaBaTh ONPEENCHUS U3YHEHHBIM TIOHSTUSIM,

6) onuchIBaTh ACMOHCTPALMOHHBIE U CAMOCTOSTEIHHO MPOBEACHHBIE DKCHEPUMEHTHI, HCTIOAb3YA
AJIS 3TOTO ECTECTBEHHBIN (PyCCKui, POJHOMN) 351K U A3BIK XUMUM;

B) OOBACHATE CTPOESHYE ¥ CBOMCTBA U3YUCHHBIX KIACCOB HEOPTAHUYECKHUX M OPraHUYECKHX COE/U-
HEHU;

1) KAaCCUPHULIMPOBATE U3YHEHHBIE OOBEKTH 1 SBIICHUS, ,

A) HaOMOAATE JAEMOHCTPHPYEMBIE M CAMOCTOSTEBHO NPOBOAMMBIE OIIBITHI, XUMHYECKUE peakuyu,
IPOTEKAOINME B NIPUPOJE U B BBITY;

€) MCCIIEAOBATh CBOMCTBA HEOPraHWYECKUX H OPTaHHYECKHX BELIECTB, ONPEACAATE UX NPUHAIICH-
HOCTH K OCHOBHBIM KJIaccaM COeIMHEHNH;

K) 0606mIAaTh 3HAHNS U [EeNaTh 0GOCHOBAHHBIEC BLIBOAB O 32KOHOMEPHOCTSX U3MEHEHUs CBOMCTR
BELECTR;

1) CTPYKTYpHPOBaTh y4eOHYIO HHPOPMALIHID;

K) HHTEPNPETHPOBATE HHDOPMALIIO, NONYYEHHYIO U3 ApYTHX UCTOYHUKOB, OLIEHUBATE €€ HAYYHYIO
JOCTOBEPHOCTS;

) 06BACHATH 3aKOHOMEPHOCTH TPOTEKAHUST XUMHUCCKUX peaKumi, NPOTHO3UPOBATE BO3MOXKHOCTh
X MPOTEKAHMA HA OCHOBE 3HAHHUH O CTPOCHUHU BEIIECTBA H 3aKOHOB TEPMOIMHAMUKH;

M) OOBACHATE CTpOeHHE aTOMOB 3ieMeHToB I-IV nepuona ¢ ucnons3oBanmeM ux 3AEKTPOHHBIX
KOHOUTypaLmii;

o~



H) MOAEIMPOBATE CTPOEHUE MPOCTEHINMX MONEKYJ HEOPTaHWHYECKHMX M OPraHHYECKUX BELISCTB,
KPHCTAJIOR;

0) IPOBOAUTH PACHETHI MO XUMHUUECKUM QOPMYJIaM W YPaBHEHUAM;

1) XapakTepH3oBaTh U3YUEHHbBIE TEOPHH;

p) CaMOCTORTEABHO NOOBIBATL HOBBIE A7 ce0s XUMMUYECKUE 3HAHUS, MCTIONB3YS IS DTOTO JOCTYII-
HbIE UCTOUHUKH MH(OpMALIIHA;

2) B YEHHOCMHO-0PUEHMAYUONNOU cqhepe. NPOTHO3UPOBAThH, AHAJIM3UPORATL W OLCHHBATH MOCIIE]-
CTBUS A8 OKpYIKatouieit cpebl 6BITOBOH M NPOM3BOIACTBEHHON ACATENLHOCTH YeNoBeKa, CBA3aHHOH
¢ nepepaboTKoil BEUIECTR;

3) B mpyoo6ou chepe. caMOCTOATENbHO TUIAHNPOBATE W IPOBOJNTE XHMUYECKHUN SKCTEPUMERT,
cobmonan npasuia Gesonacuol paboTsl ¢ BemecTBaMu U 1abopaTopHEIM 060PY IOBAHUEM;

4) B chepe pusuneckoll KVABIYPLI. OKA3LIBATS NEPBYIO TIOMOILL NPU OTPABICHUAX, OWKOIAX 1 APYTUX
TpaBRMax, CBA3AHHLIX ¢ BEIeCTBaMU U nabopaTopHbiM 6GopyloBaHMeEM.

Vuebno-remarndeckuil niaun
{GaszoBblii yponens)
OnHouacorot kype

Pasnen Puasss Konpyeerso BoroM 4 m;ie:
HACOB RouTp. pat,
Paza sanyera (COBMECTHOE NDOEKTHPOBANNE ¥ DAARNpoBanne yuebmoroe roaa)
i §E"Ie;mozm%a:}miv‘z AGKOH W CTRORHAE aToMa 9 3
Dasn HOCTANOBKH ¥ POUICHHA CHOTEMBLIY 38149
H Crpoewe peiiecTsa
iil DACKTPOAMTHUECKAS JHCCOLMANNS { i
v Kuvuueckne peaxisi. Beuecrsa 15 ]
Peduiexcnnuan gass
& Hrorosoe NORTODCHNAE, ACMOHCTDALNS JAMHBIX JOCTHKeHHA 4
i YHAUIRCH
Wrore 34 2
Ywueluo-remarngeckuil naan
{6330BbIH YPOBeHD)
HryxdacoBo#t Kype
Pl P Konuueerso | B roM tasfc,iﬁ,
’ HACOR KOHTD. pad.
Da3a sanycxa (COBMECTHOS NPOEKTHPOBANHAE i NLIANNpoBAHME Y3 eGHOT0 roaa)
i TMepyoppmeckuli 3aK0H 1 CTPOSHKE aTOMA i 6
Daia NOCTANCBKH # POIICHAR CHCTEMHBIX 381aY
I Crpocuue BeiiecTsa. JUenepetnie CHCTEMbL H DACTBOPHI 13 i
1 KOMHUCCKHE peakiinu 13 1
v Bemectra 1 ux caolersa 25 ]
Peduiexcurnan gaza
v Kumus 1t o0mectTso 7
Pezeps 2
Uroro 68 3
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