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KOMIIETEHTHOCTHOTO MO/AX0/1a:

-MCIIOJIb30BaHUE B 00pa30BaTEIbHOM IPOLIECCE AKTUBHBIX U HMHTEPAKTUBHBIX (POpM
IPOBEJACHUS 3aHATHH (KOMIBIOTEPHBIX CHUMYISILIMM, JAEJIOBBIX U POJIEBBIX UIp, paszdopa
KOHKPETHBIX CHUTYallMi, TCHXOJOTMYECKUX M HWHBIX TPEHMHIOB, T'PYMNIOBBIX JUCKYCCUH) B
COUYETaHUM C BHEAYIUTOPHOI paboTOii;

-BBIIIOJIHEHHE OOydaromMMHUCS Ja00paTOPHBIX M NMPAKTUYECKUX 3aHSATHH, BKIIOYAs Kak
00s13aTEILHBI  KOMITOHEHT MPAKTUYCCKUE 3aJjaHusd C HCIHOJIb30BAHHUEM TICPCOHAIBHBIX
KOMIIBIOTED

[NOJACHUTEJIbHA A 3ATIMCKA

[Iporpamma oOmIeo0pa3oBaTenbHOM y4eOHOTO mpeameTra «XUMHS» MpeAHa3HaueHa s
U3Y4YEeHHUS XUMHUHU B TpoQeccHOHAIbHbIX oOpa3oBaTenbHbIX opranuzanuax CIIO, peamuzyrommx
o0pa3oBaTeNbHYI0 MPOTpaMMy CpeJHEro odiiero oOpa3oBaHHsS B MpeleiaX OCBOEHUS MPOTpamMMbl
noarotoBku crenuanuctoB cpeanero 3peHa CIIO (IIICC3 CIIO) na 6a3e OCHOBHOrO OOIIETO
o0pa3oBaHMs MPHU MOATOTOBKE KBATU(UIIMPOBAHHBIX Pa0OUYUX, CIYKAIUX, CHEIHATUCTOB CPEIHETro
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii PI'OC cpemHero oOmiero oOpa3oBaHUS,
NPEIBABISEMBIX K CTPYKTYpe, COJIEP)KAHHIO W pe3yldbTaTaM ydYeOHOro mpeaMera «XUMHUS», B
COOTBETCTBUHM C PexomMeHIanusMu MO OpraHu3aliy TMOJTYYeHUsS CPeJHETo o0Iero oOpa3oBaHUs B
mpesienax OCBOEHHUS 00pa30BaTENIbHBIX MPOTPaMM CpEAHEro MpodecCHOHaIbHOr0 00pa3oBaHUS Ha
0a3e OCHOBHOTO 00IIero oOpa3oBaHHsI C Y4eToM TpeboBaHUi (QenepalbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHIAPTOB U TMOJdy4aeMod mpodeccuu WIM CHEHHATbHOCTH CPEIHEro
npodeccuoHansHOro obOpa3oBaHus (TMUChMO JlemapraMeHTa TOCYAapCTBEHHOW MOJIUTHKU B cdepe
noAroToBkH pabounx kaapos u JI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259).

CogepxaHue MPOrpaMMbl «XUMUS» HAMIPABJICHO Ha TOCTHKEHUE CIEAYIONUX [IeTIei:

- (hopMHpOBaHHE Y OO0YUYAIONIUXCS YMEHHUS OIEHUBATH 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JUIS
KaXKI0T0 YeIIOBEKa;

- (opmupoBaHuEe y OOYYAIONIUXCS IIEJIOCTHOTO MPEJCTABICHUS O MUPE M POJIU XHMHUH B
CO3aHUHM COBPEMEHHOW €CTeCTBEHHO-HAYYHON KApTUHBI MHUPA; yYMEHUS OOBSICHATH OOBEKTHI U
MPOIECCHl OKPYXKAIOWIEH IEUCTBUTEIBHOCTH: MPUPOIHOM, COIMAIbHOWU, KYJIbTYPHOH, TEXHUYECKOU
Cpe.Ibl, — UCTIONB3YS JJIsl ITOr0 XUMHUUYECKUE 3HAHUS;
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- pa3BUTHE Yy OOydYaroIIMXCSd YMEHUH pa3nndarh (akThl U OICHKH, CPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSMU OLICHOK U CBSI3b KPUTEPHUEB C OIMPEICICHHOM CUCTEMOM
HeHHOCcTeH, GOpMYyIUPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO O3UIIHIO;

- mnpuoOpereHne OOydYaIOMUMUCS OMBITA Pa3HOOOPa3HOW [EATEIbHOCTH, T[O3HAHUS U
CaMOIIO3HAHUs; KIIOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAIbHOE 3HAUYEHUE AJIS Pa3IMYHBIX BHJIOB
NESATENIbHOCTH (HABBIKOB PEIICHHsS MPOOJIeM, MPUHATHS PEIICHHM, MOWCKa, aHauu3a M 00pabdoTKH
uH(pOpMallii, KOMMYHUKAaTHUBHBIX HABBIKOB, HaBBIKOB H3MEPEHHM, COTPYAHMYECTBA, O€30MacHOIO
oOpaleHus ¢ BeIECTBAMH B MIOBCEITHEBHOM JKU3HM).

B mporpaMMmy BKJIIOYEHO COJEp>KaHUE, HaIlpaBleHHOe Ha (OPMHUPOBAHHME Yy CTYJIEHTOB
KOMIICTCHIIUY, HEoOXoauMbIX g kadectBeHHOro ocBoenus IIIICC3 CIIO na 0a3e OCHOBHOTO
o01ero o0pa3oBaHus C MOJYYCHHUEM CPETHETO 00IIero o0pa3oBaHus;

MPOrpaMMbl TIOJITOTOBKH KBaTHU(UIIUPOBAHHBIX Pab0OYMX, CIYXKAIIUX, TPOrPaMMBbI TIOJTOTOBKH
crienanucToB cpeanero 3seHa [ITCC3.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O INPEAMETA «XUMUA»

[IporpamMmmayueOHOro mpeaMera «XHUMHs» SBISETCS OCHOBOM JUIsl pa3paboTKu pabodmx
oporpaMM, B KOTOPBIX TpOeCCHOHATbHBIC O00pa30BaTEIIBHBIC OpPTaHHW3AINK, PEaTU3YIOIIHEe
o0pa3oBaTeNnbHyI0 MPOrpaMMy CpelHero obmiero oopasoBanus B npexaenax ocoenus [IIICC3 CIIO
Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHMs, YTOUYHSIOT COJAEp)KaHHEe y4dyeOHOro MaTepuana,
MOCIIE0BATENbHOCTh €r0 W3YYEHHUs, paclipe/ielieHre yu4eOHBIX 4acoB, TEMAaTUKYy pedepaToB, BUIbI
CaMOCTOSITCIIHBIX PabOT, yYuTHIBas crenuduKy mTporpaMM TOJITOTOBKHA KBTM(DUIIMPOBAHHBIX
paboumx, CIy>KaluX U CIEeHaTUCTOB CPEIHEr0 3BeHa, OCBauBaeMoi MpoheCcCHy WK CIEeIMaTbHOCTH.

[IporpaMMa MOXET HCIHOJB30BATHCA APYTUMU MPO(hEeCcCHOHATBHBIME  00pa30BaTeIbHBIMU
OpraHM3aIsIMH, PEATU3YIOIIMMHU 00Pa30BaTEIbHYI0 MPOrpaMMy CpeIHEro oOImero odOpa3oBaHUS B
npeznenax ocsoerus [IIICC3 CIIO Ha 6a3e 0CHOBHOTO 001IIero 00pa3oBaHUs

MECTO YYEBHOTI'O IMTPEJIMETAB YUEBHOM I1JTAHE

VY4eOHnbiii npeamer «Xumus» SABISETCS Y4eOHBIM IMPEAMETOM IO BHIOOPY M3 00sA3aTeNbHOM
npenMeTHoii obnactu «EctectBennbie Hayku» OI'OC cpeanero obimiero o0pa3oBaHusl.

B mpodeccronanbHbIX 00pa3oBaTEeNbHBIX OPraHU3AlMSIX, PEANTU3YIOIUX 00pa30BaTENbHYIO
nmporpaMmmy cpeaHero oomiero oopazosanus B npenenax ocsoeHus [IIICC3 CIIO na 6a3e 0OCHOBHOTO
obmero obpa3oBaHus, y4eOHOro mnpeamera «XUMHUS» HU3y4daeTcss B 00I11e00pa3oBaTeIbHOM ITUKIIE
[MIICC3 CIIO Ha ©6a3e OCHOBHOTO o0mIero o00pa3oBaHUS C TMOJYYEHHEM CpEAHEro O0OIIero
obpazosanus (ITTICC3).

B yuebnpix mmanax I[IIICC3 wmecto yueOHOro mpenMera «XUMHUS» — B COCTaBe
o011eo0pa3oBaTeabHbIX JAUCHUIUIMH MO BbIOOpPY, (hOpMHUpYEMBIX U3 00SA3aTEIbHBIX IMPEAMETHBIX
obmnacreir ®I'OC cpennero obuiero odpazoBanus, ans npodeccuit CIIO wnu cnenumansaocteit CI1O
COOTBETCTBYIOIIETO TPodrIst mpodheccnoHaTbHOTO 00pa30BaHuUsI.

PE3VJIbTATHI OCBOEHUWSA YYEEHOI'O IMTPEJAMETA

OcBoeHUE CoMepKaHUS y4e0HOTO TmpeaMera «XUMHsS», OO0ECrednBaeT JTOCTHKCHHUE
00y4aroIuXCsl CNEAYIONUX PE3yIbTaTOB:

. JIUYHOCTHBIX:

- YyBCTBO TOPJOCTU U YBAXKEHUS K UCTOPUHU U JOCTHKEHHUSAM OTE€UECTBEHHOW XUMHUUYECKOU
HAyK{; XMMHYECKH TPaMOTHOE IOBEAECHUE B MPO(MECCHOHATBHON JEATENLHOCTH U B OBITY HpHU
oOpallleHuu ¢ XUMHUYECKUMH BEIleCTBaMU, MaTepualaMy U IPOLECCAMU;

- TOTOBHOCTH K IPOJIOJDKEHHUIO 00Pa30BaHUs U MOBBIIEHNUS KBaTH(PHUKAIUU B U30paHHON
npodecCuOHANBbHON JesTebHOCTH U OOBEKTHUBHOE OCO3HAHUE POJIM XMMHMUYECKHUX KOMIIETEHIUI B
3TOM;

- YMEHHUE HCIOJIb30BaTh JOCTH)KEHHUSI COBPEMEHHOW XMMHUYECKOW HAyKW U XUMHUYECKHUX
TEXHOJIOTUH /ISl TOBBIIMIEHHSI COOCTBEHHOI'O HWHTEIUICKTYaJbHOTO pa3BUTHS B  BbIOpaHHOU
npodeccuoHaNbHOM eATEIbHOCTH;

i MemanpedMeMHblx:
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- WCMOJIb30BAHUE PA3JIMYHBIX BHUJOB IO3HABATEIbHOM JEATEIBHOCTH W OCHOBHBIX
MHTCJUICKTYaJIbHBIX OIepaluii (IIOCTaHOBKM 3aJa4M, (POPMYIMPOBAHMS THIIOTE3, aHAIW3a U CHHTE3a,
CpaBHEHHUs, OOOOIICHUS, CHUCTEMATU3AIlMH, BBISBICHHS IPUYMHHO-CICACTBEHHBIX CBS3€H, IOHMCKA
aHaJIoroB, GOPMYJIMPOBAHKS BBIBOJIOB) JIJISl PEIICHMS ITOCTABJICHHON 3a7auu, IPUMEHEHHUE OCHOBHBIX
METOJ/IOB TTO3HAHMS (HAOIIOJCHUS, HAYYHOTO SKCIEPUMEHTA) ISl M3YYCHHS Pa3IMYHBIX CTOPOH XH-
MHUYECKUX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJMMOCTh CTaJIKHUBAaTHCS B
npodeccuoHabHOU cdepe;

- HCIIOJIb30BAHNUE PA3JIUYHBIX HCTOYHHUKOB JUUIS IOJYYCHHUS XUMHUYCCKOH HH(MOPMAIUH,
YMEHHUE OILICHUTh €€ JOCTOBEPHOCTH JJIsi JOCTIIKEHHUS XOPOIIHMX PE3yJbTaToB B MPOodhecCHOHATbLHOM
cdepe;

* IpeAMETHBIX:

- c(hOPMHUPOBAHHOCTh MPEJCTABICHUN O MECTC XMMHHM B COBPEMEHHON HAay4YHOW KapTHHE
MUpa; MOHMMAaHHUE POJIM XUMUU B (HOPMHUPOBAHMHM Kpyro3opa M (PyHKIMOHATHLHOW TPAMOTHOCTH
YyeJioBeKa JJIsl PEIICHUs NPaKTUYECKUX 3aJ1ay;

- BJIaJICHUE OCHOBOIIOJIAraloMMMU XUMUYECKUMU TOHSATUSIMHU, TEOPUSIMHU, 3aKOHAMU M
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMM METOJIaMM HAY4YHOI'O IIO3HAHUA, HCIOJIb3YEMbIMH B XUMHHU:
HAOJIFOJICHUEM, OIMMCAHHEM, HM3MEPCHHEM, OSKCIECPUMEHTOM; YMEHHE 00paldarhiBaTh, OOBICHSITH
PE3yNbTaThI MPOBEACHHBIX OMBITOB U JIEIAaTh BBIBOJIBI; TOTOBHOCTh U CITOCOOHOCTH IPUMEHSTH METO/IbI
MO3HAHUS MPU PELICHUH MPAKTHYECKUX 3a/1a4;

- c(hOPMHUPOBAHHOCTh YMEHHMS JaBaTh KOJMYCCTBEHHBIC OLICHKH W MPOU3BOJUTH PACUCTHI
110 XUMHUYECKUM (popMysIaM U YPaBHCHUSM;

- BIIQJICHUE TMpaBWJIAMHU TEXHHKH OE30MMacHOCTH TMPU KCIOJb30BAaHUM XHMHUYECKHX
BEIIECTB;

- c(OPMHUPOBAHHOCTh COOCTBEHHOH MO3UIIMKM TIO OTHOIICHHIO K XUMHUYECKOW HWHGOp-
MalluH, OJIy4aeMOM U3 Pa3HbIX UCTOYHUKOB.

ECTECTBEHHO-HAYYHBIN [TPO®UJIIb [TPOGECCUOHAIBHOI'O OBPA3OBAHIA

COIEPKXAHUE YYEBHOI'O ITPEJAMETA
Bsenenue
Hayunbie MeTonpl MO3HAHUS BEIIECTB U XMMHUYECKUX SBJICHUNA. PoJIb DKCIIEpUMEHTa U TEOpUH B
xuMHuH. 3HadeHne xumum npu ocBoeHuu npodeccuit CIIO u cneunanpHocTedt CIIO ecrecTBeHHO-
Hay4HOTO MpoduiIst NpodecCuoHaTLHOTO 00pa30BaHMS.

1. Opranunveckasi XUMHst

1.1. Ilpeomem opeanuueckoil Xumuu.
Teopust cmpoenust Op2aHu4ecKux coeOuHeHutl

[Tpenmer oprannueckoit xumuu. [lonsTue 00 OpraHMYEeCKOM BEUIECTBE M OPraHUYECKON XUMHUH.
Kpatkuii ouepk McTOpum pa3BUTHsL OpraHMyeckor Xxumuu. Buranusm u ero kpymenue. Oco6eHHOCTH
CTPOEHHUSI OPTraHNYECKUX coeauHEeHU. KpyroBopot yriepoaa B Ipupoze.

Teopust crpoenust opranudeckux coeauHeHuid A. M. byrtneposa. [lpeanocwuiku co3naHus
TeopuH cTpoeHuss. OCHOBHBIE MOJIOKEHUS Teopun cTpoeHus A. M. bytnepoBa. Xumuueckoe cTpoeHue
U cBoiicTBa opraHnyeckux BemiecTB. Ilonarue o0 wm3zomepuu. CrocoObl OTOOpak€HUS] CTPOCHUS
MOJIEKYJBI ((popMyibl, Moaenu). 3HaueHue teopun A. M. bytimepoBa mis pa3BUTHS OpraHUYECKON
XUMHUHU U XUMUYECKUX TIPOrHO30B.

Crtpoenue aToma yriaepoja. DIeKTPOHHOE 00JaKo U OpOUTalb, S- U P-OpOUTAIN. DIEKTPOHHBIC
U 3JIEKTPOHHO-Trpaduyeckue GopMysIbl aTOMa yriepoja B OCHOBHOM M BO30Y)KJICHHOM COCTOSIHHSIX.
KoBaneHTHast XxuMuueckasi CBsI3b M €€ KiIacCHU(HUKAIKS 10 CIIOoco0y MEpeKphIBaHUS OpOUTaen (CT- u
n-cBs3M). [lonsatue rubpunnzanuu. Pa3nuunbie TUnbl THOpUAM3auyd U GopMa aTOMHBIX OpOUTaNeH,
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B3aMMHOE OTTAJKWBAaHWE THOPUAHBIX OpOUTanel M HX paclolokeHHe B MPOCTPAHCTBE B
COOTBETCTBUU C MHHHMYMOM DJHEpPruu. ['eoMeTpusi MOJIEKYNI BEUIECTB, OOpa30BaHHBIX aTOMAaMH
yriaepojia B pa3IMuHbIX COCTOSHUSAX THOPUAU3AIIIH.

Knaccudukanus opranmdeckux coenuHeHuil. Kimaccudukamnusi opraHMYecKHX BEIIECTB B
3aBHCUMOCTH OT CTpoeHus yrieponHoil nenu. [lonstue ¢pynkuuonansHoi rpynmnsl. Knaccudukanus
OpPTaHMYECKUX BEMICCTB MO TUIY (DYHKIIMOHAIBHOMN TPYIITIBL.

OcHOBBI HOMEHKJIATyphl OpPraHMYECKHUX BellecTB. TpuBuanbHbIe Ha3BaHUS. PannoHanbHas
HOMEHKJIaTypa kak mpexamectBeHHua HoMeHknatypsl IUPAC. Homenknarypa IUPAC: npuHIume!
o0pa3oBaHMsl Ha3BaHW, CTAPIIMHCTBO (YHKIMOHAIBHBIX IPYMIN, UX 00O3HaueHue B mnpedukcax u
cy(dukcax Ha3BaHUI OPraHUIECKUX BEIICCTB.

Tunel XUMHUECKHX CBSI3e€M B OpPraHUYECKUX COCAMHEHUAX M CHOcoObl HX pa3pblBa.
Knaccudukanus KOBaJCHTHBIX CBS3€H IO 3JIEKTPOOTPUIIATEIILHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
NepeKpbIBaHUS OpOUTaiell, KpaTHOCTH, MeXaHUu3My oOpa3oBanusi. CBS3b NPUPOIbI XUMUYECKON CBSI3U
C THUINOM KPHUCTAJUTMYECKON PEIIeTKH BEIIeCTBA M ero (M3MYECKUMHU CBOWCTBaMHU. Pa3phiB
XUMHYECKOH CBSI3M KakK TIpolecc, oOpaTHbli ee oOpa3oBaHuio. [o-monuTuyecKud U
TETEPOTUTUYCCKUNA PA3PbIBBl CBS3E€HM, UX COMOCTABJICHHE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM
MexaHu3Mamu ux obpazoBanus. [loHsTHE CBOOOIHOTO paguKaia, HyKIeoGUIbHOU U AIEKTPODUIBHON
YaCTHIIBI.

Knaccudukanus peakuuii B oprannueckoit xumun. [loHarrue o Tunax u MexaHu3Max peakiuii B
oprannyeckor xumuu. CyOctpaTt u peareHT. Knaccudukanus peakiuii mo u3MEHEHUIO B CTPYKTYpE
cyOcTpara (IpUCOEOUMHEHHE, OTLICIUIEHHWEe, 3aMelleHHue, HW30MepHu3alus) U THIy pearcHra
(pamukanabHble, HyKIcopuabHBIE, dyekTpoduibHbie). Peakuuu mnpucoeaunenuss (Ay, Ag),
snumunupoBanus (E), 3amemenust (Sr, Sn, Sg), uzomepuszanuu. PasHOBUIHOCTH PeaKIUil KaKI0rO
TUIA: TUAPUPOBAHUE U JETHAPUPOBAHUE, TaJOTCHUPOBAHUE M JIETAJIOTCHUPOBAHUE, THUApPATALUS U
JIerujaparanus, THAPO- TaJOT€HUPOBAHUWE U JIETUAPOTAJIOr€HUPOBAHHWE, TMOJUMEPHU3aLUs U
MOJIMKOH/ICHCAIIHS, TIeperpynmnupoBka. OCOOEHHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI B
OpraHUYECKON XMUMUH.

CoBpeMeHHbIE TTPEICTABICHHS O XUMUYECKOM CTPOCHUH OPTaHUYECKHUX BEIIECTB.

OcHOBHbBIE HampaBieHUs pa3BUTHs Teopuu cTpoeHus A. M. byrneposa. M3omepust opra-
HUYECKUX BEHIECTB M €€ BUIbl. CTPYKTypHas HM30MEpHUs: MEXKKJIACCOBas, YIIEPOJHOTO CKEJeTa,
MOJIOKEHUsI KpaTHOW CBA3M H  (PYHKIMOHANBbHOW Tpymmbl. [IpocTpaHCTBeHHass HM30MEpHS:
reoMeTpuueckass U onTudeckas. [loHsATHE acMMMETPHYECKOro IeHTpa. buojornueckoe 3HauYeHUE
ONTHYECKON wu30MepuH. B3auMHOE BIMSHUME aTOMOB B MOJEKYJIaX OPraHUYECKUX BELIECTB.
OneKkTpoHHbIE d(DPEKTHI aTOMOB M aTOMHBIX TPYMNI B OPraHUYECKUX MOJEKynax. MHAYKIIMOHHBIN
3¢ eKT, MOJOXKUTENbHBI M OTpULATENbHbIN, ero ocoOeHHOCTH. Me3omepHblid 3ddext (3ddext
COTIPSIKEHHS ), €T0 OCOOCHHOCTH.

JemoHCcTpanuu

Konneknun opraHudecKkux BEIMIECTB (B TOM YHCIE JIGKAPCTBEHHBIX MPEMapaToB, KpacuTesei),
MaTepuaioB (MPUPOAHBIX M CHUHTETUUYECKHX KaydyKOB, IJIACTMACC M BOJIOKOH) M M3JIEIUN W3 HUX
(HUTEH, TKAaHEH, OTJIEITOYHBIX MAaTEPHATIOB).

Mogemu monekyn CHy, CoHg, CoHp, CsHg, CH3OH — mmrapoctepskHeBbie 1 00beMHBIC. Moenu
OTTAJIKUBAHUS THOPHUIHBIX OpOHTANIEH C TTOMOIIBIO BO3AYITHBIX IIAPOB.

B3aumoneiicTBue HATPUS C 3TAHOIOM U OTCYTCTBUE B3aUMOJICHCTBUS C TUITUIOBBIM 3(pHpOM.

OnbITEI, TOATBEPXKIAIONINE HAIWYHUE (PYHKIIMOHAIBHBIX TPYII y COSAMHEHUN Ppa3IMIHBIX
KJIACCOB.

JlaGopaTopHBI OTIBIT

W3rorosneHne MoOAENEeH MOJIEKYJ —IIPEACTABUTEIECH pa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCTUHEHUN.

[IpakTueckue 3aHATHS.

OO6Hapy’keHue yriepo/ia ¥ BOJI0poa B OpraHN4eCKOM COETUHEHUH.

OGHapyxenue rajoreHoB (mpoda beinbireitHa).



1.2. Ipeoenvhule yeneeo0opoosl

['omonornyeckuit psan ankanoB. [lonstue 06 yriaeBomopoaax. OCOOEHHOCTH CTPOEHUS
IpEJENbHBIX YTIEBOI0POAOB. AJIKaHbl KaK MPEACTABUTEIH NPEAEIbHBIX yIJIEBOJOPOJIOB.

ODJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl METaHa M JPYTUX aJikaHoB. [o-
MOJIOTHUECKUH psii ¥ m3oMepus napaduHoB. HopManbHOe U pa3BEeTBIEHHOE CTPOSHHE YIIIEPOAHOM
uenu. HoMeHkIatypa aJlkaHOB M alIKWJIBHBIX 3aMecTuTenel. @u3nueckue CBOMCTBA aJKAHOB. AJIKaHBI
B IIPUPO/JIE.

XWMHYECKHUE CBOWCTBA ankaHOB. Peaknum Sg-Tuma: ramoreHupoBanue (padorer H. H.
CemenoBa), nutpoBanue o KonoBanoBy. MexaHusMm peakiMu XJOpUpPOBaHUS ajka- HOB. Peakiuu
JEruIpUpOBaHUs, TOPEHUS, KAaTaJIUTUYECKOTO OKHUCJIEHHUS alKaHOB. KpEKUHI ajakaHOB, pa3juvHbIC
BUJIbI KPEKUHTa, TPUMEHEHUE B MPOMBIIUICHHOCTU. [IMposin3 ¥ KOHBEpCHs METaHa, W30MEepHU3allus
AJIKaHOB.

[Ipumenenue u cnocoObl Tmody4YeHus ankaHoB. OOmactu mnpuMeHenust ankaHoB. [Ipo-
MBILUICHHBIE CIIOCOOBI TOJYYEHUS AallKaHOB: TOJy4YEHUE W3 MPUPOAHBIX HCTOYHUKOB, KPEKHHT
napaduHOB, TOJYYCHHE CHHTETHYECKOro OeH3WHA, Trasu(UKalus Yris, THAPUPOBAHHE aJIKAHOB.
JlaboparopHble crocoObl MONyueHUsl aJIKaHOB: CHUHTE3 Bropra, nexap-O0KCUIUpOBaHUE, THUAPOIIU3
KapOuaa afOMUHUS.

[{uknoankanpl. ['OMOJOTHYECKHMI PsA M HOMCHKJIATypa IMKIOAJIKAHOB, WX oOIias (opmyia.
[lonsiTe 0 HampsbkeHUHM LUKIA. M30Mepusl HUKIIOATKaHOB: MEXKKJIACCOBas, YIJIEPOAHOIO CKEJeTa,
reoMmerpuueckas. Ilomydenne W QU3UYECKHE CBOWCTBA IMKJIOAIKA- HOB. XWUMHYECKHE CBOHCTBA
nukioankanoB. Crenuurka CBOMCTB [HMKJIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakuuu
IPUCOEANHEHUS U PATUKAIBHOIO 3aMEILLIECHUS.

JlemoHcTparuu

Mopnenu MOJIeKys MeTaHa, APYTUX ajIKaHOB, Pa3JIMYHBIX KOH(POpMAaLMi IUKIIOTeKCaHa.

PactBopenue napaduna B OEH3WHE U UCTIAPEHHUE PACTBOPHUTENS U3 CMECH.

[TnaBnenue napaduHa U €ro OTHOIIEHUE K BOJIe (PACTBOPUMOCTH, TUIOTHOCThH, CMauUBaHUE).

Paznenenue cmecu 6€H3MH — BOJIa C IOMOIIBIO AETUTEIbHON BOPOHKH.

['openue merana, mpomnaH-OyTaHOBOM cmecH, mapaduHa B YCIOBHUAX M30bITKA M HEAOCTaTKa
KHCIIOPO/Ja.

B3pbIB cMecH MeTaHa ¢ BO3YXOM U XJIOPOM.

BoccraHoBneHNE OKCHUIOB TSXKENIBIX METANIOB HMapaduHOM.

OTHoleHNe UKJIOreKcaHa K OpOMHOM BOJie M pacTBOPY I€pMaHraHaTa Kajusl.

JlabopaTopHbIE OMBITHI

M3roroBieHne Moieael MOJIEKYJl AJIKAHOB U TaJIOTCHAJIKAHOB.

WzroroBnenne mnapaduHUPOBAHHOW OyMaru, WCIBITAHHE €€ CBONCTB: OTHOIICHHUS K BOJE U
KUpaM.

OO0HapyxeHne BOJIbI, CaXH, YTIEKUCIOTO Ta3a B MPOAYKTaX TOPEHUS CBEYH.

O3HakoMJIEHHE CO CBOMCTBaMM TBEpAbIX MapadUHOB: IUIABIEHUEM, PAaCTBOPUMOCTHIO B BOJIE U
OpPTaHMYECKUX PACTBOPHUTENSAX, XUMHUYECKOW WHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJACHCTBHS C
OpoMHOI BOJIOM, pacTBOpaMu NepMaHTraHaTa Kajaus, THAPOKCUIa HATPHUS U CEPHON KHUCIIOTHI).

[IpakTuueckoe 3aHsTHE

[ToryueHue MeTaHa U U3y4YE€HHE €r0 CBOICTB: TOPEHUS, OTHOLIEHUSI K OPOMHOM BOJI€ U pacTBOPY
nepMaHraHara Kajius.

1.3. Omunenoguvle u OUeHOB8bLE Y21e8000PO0bL

['omosiornyeckuii psi adKkeHOB. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIIbI
STHIIEHA U aikeHoB. ['oMonoruueckuit psim u obmas ¢opMmyna aakeHOB. M3omepus STHICHOBBIX
YTJIEBOJOPOAOB: MEKKIIACCOBAs, YIIEPOJHOTO CKEJIETA, MOJ0KEHUSI KPATHOM CBSI3HU, T€OMETPUYECKASI.
Oco0eHHOCTH HOMEHKJIATYphl STUJICHOBBIX YIJIEBOJOPOJOB, HA3BaHWUS BAKHEUIINX PaIUKAJIOB.
®u3nyecKue CBOMCTBA ATKEHOB.



XHUMHUYECKUE CBOMCTBA AJIKEHOB.DJIEKTPOMUIILHBIN XapaKTep peaKIuii, CKIOHHOCTh K PEaKIUsIM
MPUCOCIUHECHUS, OKHUCICHUs, mnoiaumepusanuu. I[IpaBmiio MapKOBHMKOBA M €ro 3JIEKTPOHHOE
obocHOBaHMe. Peakiuu rajaoreHupoBaHUs, THUAPOTAIOTCHUPOBAHMS, TUAPATAIMH, THAPUPOBAHUS.
Mexanausm Ag-peakiuii. [loHsTHe 0 peaknusx moauMepuzanud. [opeHue ankeHoB. Peakiuu
OKHCJICHUSI B MATKHUX W JKECTKUX yClIOBHsX. Peaknus Barnepa m ee 3HaueHue i1 OOHApYKEHUS
HEIpPEACNIbHBIX YTIIIEBOIOPO/I0B, OJYUYSHUS TITUKOJICH.

[Ipumenenne ©u CHoCOOBI TOJYYEHHS QJIKEHOB. M CIOIb30BaHME BBICOKOW PEaKIIMOHHOU
CIIOCOOHOCTH QJIKEHOB B XHMMHYECKON NPOMBIIUICHHOCTH. [IpuMEHeHHe JTHiieHa W TPOIMHIICHA.
[IpoMbINIUIEHHBIE CITOCOOBI TOJIYYCHHS QJIKEHOB. Peakimuu NeruapupOBaHUS W KPEKHWHra aJIKEHOB.
JlabopaTopHbIe CIIOCOOBI MOTYICHUS ATKEHOB.

Ankanuensl. [loHstrne W KiaccudUKaIMs IHEHOBBIX YIJIIEBOJAOPOJIOB IO B3aUMHOMY pac-
MOJIOKEHUIO KpaTHBIX CBsized B Mosekysne. OCOOEHHOCTH 3JEKTPOHHOTO W IMPOCTPAHCTBEHHOTO
CTPOCHHUS CONPSIKEHHBIX JAueHOB. [loHsATHE O m-35eKTpoHHON cucteme. HomeHkiatypa AMEHOBBIX
yrieBoaopoaoB. OCOOCHHOCTH XMMHYECKHUX CBOMCTB COINPSDKEHHBIX JHEHOB KakK CIEJACTBUE HX
3JICKTPOHHOTO cTpoeHHs. Peakumm 1,4-npucoenuaenus. I[lomumepusanms nueHoB. CriocoObl
MOJIYYeHUS JUEHOBBIX yrieBoA0poa0B: padoTsl C.B.JIlebenena, nerunpupoBanue ajikaHOB.

OCHOBHBIE TOHSATHS XHMHUHM BBICOKOMOJICKYJSPHBIX COCIMHCHHH (HAa NIpHMEpPE IPOJYKTOB
MOJIMMEPU3AIMU AJIKEHOB, AJKAaIUEHOB W WX TaJIOTCHIPOU3BOJIHBIX). MOHOMED, MOIUMED, PEaKIIUs
MOJIMMEpHU3allii, CTENEeHb MOJMMEpPU3allui, CTPYKTYpPHOE 3BE€HO. THIBI MOJUMEPHBIX IEMEH:
JUHEWHbIE, pPa3BETBIICHHbIE, cmUThie. [loHATHE O cTepeoperysp-Hbplx mnonaumepax. [loaumepst
TEPMOILIACTUYHBIE U TEpMOpEaKTUBHBIE. [IpeacTaBienue o miacrmaccax u snacromepax. [loaustunen
BBICOKOI'O M HHU3KOTO JaBJICHHUs, €ro cBoicTBa U nmpumeHeHue. Karamuzaropsl Llurnepa — Hartra.
[TomunponuiaeH, ero NpUMEHEHHWE W CBOMCTBa. [ayoreHcomepkamime TOJUMEphl: TedIoH,
noymBUHWIXIOpU. Kayuyku HatypanpHbli U cunternueckue. Cononumepsl (OyTaaueHCTUPOIbHBIN
Kay4dyk). Bynkanuzanus kaydyka, pe3uHa u 500HHT.

JeMoHCcTpanuu

Mopenu MOJNEKyl CTPYKTYPHBIX M HPOCTPAHCTBEHHBIX H30MEPOB AJIKEHOB U AJIKaJUEHOB.
Komnexuus «Kayuyk u pe3rHay.

Henonumepusanust kaydyka. CrymeHue MIIEYHOTO COKa KaydyKOHOCOB (Mojouasi, Ofy-
BaHUYHMKOB, (puKyca).

JlaGopaTopHbIE OIBITHI

OOGHapyxeHue HeTpeeIbHBIX COCTMHEHNUI B KEPOCHUHE, CKUIHIape.

O3znHakomieHme ¢ 00pa3iaMu MOJUAITUIICHA U TTOUTIPOIUIICHA.

Pacnio3znaBanue 00pasIoB aikaHOB M AJIKEHOB.

[IpakTHyeckue 3aHATUS

[Tonydyenue sTuneHa aeruapaTalueil STUIOBOrO CIUPTA.

B3anmoneiicTBre sTHICHA ¢ OPOMHOM BOJIOH, paCTBOPOM IIEpMaHraHaTa KaJlus.

CpaBHEeHHE TIJIaMEHU STUJIEHA C TUTAMEHEM TMPEACNIbHBIX YIIEBOJOPOJAOB (MeTaHa, MPOIIaH-
OyTaHOBOI cMecH).

1.4. Ayemunenosvie yene6o0opooul

['omoniornyeckuii psij anlkKMHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE AalleTHIICHA W
JIPYruX alKuHOB. I'oMosorudeckuii psg u obmas Gopmyna ankuHoB. HOMEHKIaTypa aneTHICHOBBIX
yTI1eBO0poA0B. M3oMepust MeXKIIacCoBasi, yriaepoIHOTO CKEJIETa, MOJT0KEHHS KPATHOM CBSI3H.

XHWMHUYECKHUE CBOMCTBA M NMPHMEHEHHE alKHMHOB. OCOOCHHOCTH PEaKIUi MPHCOCTUHEHHUS I10
TPOMHON yraepoa-yriaepoaHoi cesazu. Peaknus Kydeposa. IIpaBuino MapkoBHMKOBA MPUMEHUTEIBHO
K anetuiieHam. [loaBMKHOCTB aToMa BOJ0poia (KMCIOTHBIE CBOMCTBA aIKUHOB). OKHUCIICHUE aJTKHMHOB.
Peakuus 3enuHckoro. [IpuMeHeHne alleTHIIEHOBBIX YIIIEBOAOPOAOB. [lonuBuHMIanETaT.

[Tomyuenue ankuHOB. [TomyueHue aneTuaeHa MUPOIU30M METaHA U KapOUTHBIM METOJIOM.

JeMoHcTpanu

Mopenu MOJEKyIbI alleTUIIEHA U IPYTUX ATKHUHOB.



[Tomydyenue anernsieHa w3 KapOuWaa KajabIUs, O3HAKOMJICHHE ¢ (U3MYECKUMHU U XUMHYCCKUMHU
CBOMCTBaMHM alleTUJICHA: PACTBOPUMOCTBIO B BOJE, TOPEHUEM, B3aUMOJCHCTBUEM C OPOMHOM BOJIOMH,
pacTBOpOM IepMaHTaHaTa Kaiaus, cojsimu Menu (I) u cepedpa.

JlaGopaTopHBIA OIBIT

N3rorosienue Mojenei MOJIEKyJ alKMHOB, UX U30MEPOB.

1.5.  Apomamuuecxue yene600opoout

['omonoruyeckuit psg apeHoB. beH301 Kak MpencTaBuTeNb apeHoB. Pa3Burtue npeacTaBieHuil o
ctpoeHnu Oenzona. COBpeMEHHBIE TPECTABICHUS 00 3JICKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHHH
6enszona. OOpa3oBaHHe apoMaTH4ecKoi M-cucteMmbl. ['omonoru GeH3osa, UX HOMEHKIATypa, o0Ias
dopmyna. HomenknaTypa Uisi AM3aMEIICHHBIX NPOU3BOAHBIX OeH30ma: opmo-, mema-, mapa-
pacrnosoxeHue 3amectureseil. Pu3nyeckue CBOMCTBa apeHOB.

Xumudeckue CcBOMcTBa apeHoB. [lpuMmepsl peakiuii  AIEKTPOPHIBHOTO  3aMEIICHUS:
raJIoTeHUpPOBaHUs, ankuiaupoBanus (karanuzatopsl Dpumens — Kpadrca), HuTpoBaHus,
cynbupoBanus. Peakiuu THAPUPOBAHUS M TNPHCOCAUHEHHUS XJjopa K OcH301y. OCOOCHHOCTH
XUMHYECKHX CBOWCTB TOMOJIOTOB OeH305a. B3aumHOe BiMsHHE aTOMOB Ha IpHUMEpPE T'OMOJIOTOB
apeHoB. OpueHTaIus B peakusx deKTpodriibHOro 3amernienus. Opuenranteilu llpona.

[Tpumenenue u monydeHue apeHoB. [IpupoaHbIe UCTOUHHUKH apOMaTHYECKUX YIIeBOJIOPOIOB.
ApomaTtuzanus ajJKaHOB U LUKIOATKAHOB. AJIKHIIMPOBaHKE OEH3071a.

JeMmoHcTpanuun

[apocTepkHeBbIe U 00BbEMHBIE MOJIETTH MOJIEKYI OEH30J1a M €T0 TOMOJIOTOB.

Pa3znenenue cmecu 6€H3071 — BOJIa C MOMOILBIO JEIUTEIHHON BOPOHKHU.

PacTtBopsromas cnocoOHOCTh OeH301a (IKCTPAKIIUS OPTaHUUYECKUX U HEOPTaHUYECKUX BEIIECTB
OEH30JI0M U3 BOJHOIO pacTBOpa MHojAa, KpacuTeseW; pacTBOpeHMe B O€H30j€ BEUIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30MHOI KUCIIOTHI).

['openue 6ensona.

OtHomeHnue O6eH301a kK OpOMHO# BOJIE, paCTBOPY MepMaHraHaTa Kaus.

[Tonyuenue HUTpOOEH307a.

OznakomneHne ¢ (QU3MYECKMMH CBOMCTBAMH apoOMaTHYEeCKHX YIIIEBOJAOPOJOB C HC-
noJyib30BaHueM pactBoputesst «CollbBeHT». V3roToBieHrne u UCIOJIb30BaHUE MpocTeiiero nmpudopa
TUTSL XpoMaTorpadum.

[Tomydyenue GeH30a AEKapOOKCUIMPOBAHNEM OCH30MHOM KHUCIOTHL. [lomyueHne u paccioeHue
aMynbcuu O6eH3oma ¢ Bogoi. OTHoIeHne OeH3051a K OpOMHOM BOJIE U PaCTBOPY MepMaHTaHaTa Kajusl.

1.6. IIpupoonvie ucmoyHuKu y21e6000p0008

Hedts. Haxoxnenue B mpupone, coctaB U Qusnueckue cBoiictBa HedTu. TormamBHO-
sHepreTuueckoe 3HaueHue HepTu. IlpombinuieHHas nepepabotka HedTH. Pextudukanus HedTH,
OCHOBHBIE (DpaKLIMU ee pa3JesieHus], UX HCIoyb30BaHue. BropuuHas nepepaboTka He(TEnpoIyKTOB.
Pextudukanus Mazyra npu yMeHbIIEHHOM jAaBieHuU. KpekuHr HedTenpoaykToB. PasnudHbie BUBI
kpekuHra, pabotrel B. I'. IllyxoBa. M3omepuszainust ajkaHoOB. AJIKMIUPOBaHME HEMPEIEIbHBIX
yriaeBonopoaoB. Pudopmunr HedrenponykroB. KadecTBo aBTOMOOMIBHOTO TorumBa. OKTaHOBOE
4HCIIO.

[Tpuponnblil u nonyTHBIN HeTsIHOM Ta3bl. CpaBHEHHE COCTaBa MPUPOTHOTO U MOMYTHOTO ra30B,
UX MPAKTUYECKOE UCIIOIb30BAHUE.

Kamennspiii yrons. OCHOBHBIE HallpaBIEHUs HCIIOJIb30BaHUA KamMeHHOro yriid. KokcoBaHue
KAMEHHOIO YIUIg, BaXHEHMIIME IPOAYKTBI JTOr0 Ipolecca: KOKC, KaMEHHOYIOJIbHAas CMOIa,
HagcMonbHass Bojxa. CoenMHEHHMs, BBIACISAEMBIE W3 KaMEHHOYIOJIbHOW cMoOubl. IIpomykrsl,
[I0JIy4aeMble U3 HaJCMOJIBHON BOJBL.

OKOJIOrHYecKHe acreKThl 100bIuH, epepaboTKH U MCII0JIb30BaHMsI TOPIOYNX HUCKOMAEMBbIX.

JeMmoHCcTpanuu

Komnexuus «IpupoHbpie HCTOYHUKH YTIIEBOJOPOLOBY.



CpaBHEHHE MPOIIECCOB TOPEHUS HEPTH M IPUPOTHOTO Ta3a.

O6pa3oBaHre He(PTIHOM IICHKH HAa IIOBEPXHOCTH BOJIBI.

Karanutuueckuii KpekuHT napaduHa (MM KepoCuHa).

JlaGopaTopHbI€ OIBITHI

OnpezneneHre HATMYHS HETIPEICTBHBIX YIIIEBOIOPOIOB B OCH3UHE U KEPOCHHE.

PactBOopuMOCTh pa3nuuHbIX HE(TENPOAYKTOB (O€H3WHA, KEPOCHHA, IU3EIHHOIO TOIUIHMBA,

Ba3eJIMHA, apaduHa) Ipyr B APYyTeE.

1.7. Tuopokcunvrvie coeoureHus

Crpoenue u knaccudukanus cnuproB. Kiaccudukanus coupToB MO THIY YIIEBOIOPOTHOTO
pajuKala, 4ucily TUAPOKCWIBHBIX TIPYNII M THUIy aTOMa YIJEpOJa, CBS3aHHOTO C TMIPOKCUIIBHOMN
rpynmnoi. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE THIPOKCHIIbHOM Ipynmnbl. BiusHue crpoenus
CIIUPTOB HA WX (PU3MUYECKHE CBOWCTBA. MeXMOJIEKyIIsspHas BOAOPOAHAS CBS3b. ['OMOIOTHYECKUH pst
peebHBIX OJHOATOMHBIX CIIUPTOB. M30Mepus u HOMEHKIIATypa allkaHOoJIOB, UX 001mas GopmyIa.

XUMHYECKUE CBOMCTBAa alKaHOJOB. PeaknuoHHas CHoCOOHOCTh TMPENENbHBIX OJHOATOMHBIX
cruptoB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX U HEOPraHUYECKUX COCTUHEHHIA,
conepxkanux OH-rpymmmy: Kucinor, OCHOBaHUM, aM(pOTEPHBIX COSTUHEHHH (BOBI, CIUPTOB). Peakiumy,
MOJTBEPXKJIAIOIIUE KUCIOTHBIE CBOICTBa cnUPTOB. Peakiuu 3amelnieHusi THAPOKCHIIBHOM TPYIIIBL.
MexMonekynspHas JIeruapaTaiusi CIUPTOB, YCIOBHs 00pazoBaHus NPOCTBIX d(hupoB. CroxHbIE
3GUpPBl HEOPTaHMYECKUX W OPTaHUYECKUX KHCJIOT, peaknuu sTepudukanuu. OKUcieHune u
OKHUCJIUTEIHbHOE ACTUIPUPOBAHHUE CITUPTOB.

Crioco0b!I TOTy4YeHus: COUpTOB. [ MAPOIN3 TaloreHankaHoB. | uapaTanus ajdkeHOB, YCIOBHS ee
npoBeneHus. BocctaHoBiieHrnEe KapOOHUIIBHBIX COSTMHEHUH.

OtpenpHble MpEACTaBUTENN QJIKAHOJIOB. MeETaHOJ, €ro MpPOMBIIUIEHHOE IMOJIyueHUuEe |
IpUMEHEHHE B MPOMBIIIIEHHOCTH. buosnoruueckoe aeiictBue meraHona. Crenuduueckue crocoObl
MOJIY4E€HHS ITWIIOBOIO criupTa. GU3NOIOrH4ecKOe IeUCTBUE 3TAHOA.

MHoroaromusle ciupTel. MI30Mepuss 1 HOMEHKJIATypa NPEACTaBUTEIEH IBYX- M TPEXaTOMHBIX
cnuptoB. OCOOEHHOCTM XMMHUYECKHX CBOWCTB MHOTOaTOMHBIX CHUPTOB, HMX KauyeCTBEHHOE
oOHapyxeHHe. OTAenbHbIE NPEACTABUTENN: ITHICHIJIMKOJb, TJIMLEPUH, CIOCOOBl HUX MOJIY4EHHs,
PAKTUYECKOE IPUMEHEHHE.

®eHosl. DNEKTPOHHOE M TNPOCTPAHCTBEHHOE CTpoeHHe QeHona. B3aummHoe BiMsHHE apo-
MaTHUYECKOT0 KOJIbIla ¥ THIPOKCHIIBHOM TPYIIIBL.

Xumuueckue cBOHCTBa (eHona Kak (YHKLHUS €ro XMMHYECKOro CTpoeHus. bpommpoa-Hue
¢deHona (KayecTBeHHas peakiMsi), HUTPOBaHUE (ITMKPUHOBAsl KHUCJIOTA, €€ CBOICTBA U NMPUMEHEHHUE).
OGpa3oBaHie OKPAIICHHBIX KOMIUIEKCOB ¢ HOHOM Fe’+. [Tpumenenue penona. [Tonyuenue deHona B
MPOMBIIIIIEHHOCTH.

JemoHCcTpanuu

Mojienu MOeKys CIUPTOB U (PEHOIIOB.

PacTBOpHMOCTD B BOJIE aJIKAHOJIOB, STHIICHIJIMKOJS, TIUIEpUHA, (eHOoa.

CpaBHEHHE CKOPOCTH B3aUMOJCHCTBUS HATPHS C OTAHOIIOM, TIIPOMAHOJIOM-2, 2-METHII-
IIPONIAHOJIOM-2, TIMLIEPUHOM.

[Toryuenue OpomaTaHa U3 ITAHOINA.

Britecnenue ¢eHomna u3 heHonsiTa HaTPUS YrOJIBbHOM KHCIOTOM.

Peakmus dhenona ¢ popmanbaeruaom.

KadecTBeHHbIE peakIuy Ha PEeHOII.

3aBUCHUMOCTH pPacTBOPUMOCTH (PeHOIIa B BOJIE OT TEMIIEPATYPBhI.

B3aunmopeiictBre (heHoIa ¢ pacTBOPOM IIEIOYH.

Pacno3naBanue pacTtBopoB (¢eHoyiATa HaTpus M KapOoHata Hatpus (0apOOTa)x BBIABIXAEMOTO
BO3/lyXa UK JEHUCTBUE CUIIbHOM KUCIIOTHI).

Pacno3znaBaHue BOJHBIX pacTBOPOB (eHOJIa U TIIHIIEpUHA.

JlaGopaTopHBIE OIIBITHI
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Pextudukarus cMecu 3TaHOI — BOJIA.

OOGHapy»KeHue BOJbI B a3€0TPOITHOM CMECH BOJBI U TUJIOBOTO CIIUPTA.
[TpakTHYeckue 3aHITHS

N3yuyeHue pacTBOPUMOCTH CIIUPTOB B BOJIC.

OKHCIICHUE CITUPTOB Pa3IMYHOTO CTPOCHHUS XPOMOBOM CMECHIO.
[Tomryuenue auaTrnoBoro 3¢upa. [lonyuenue riumepara Meau.

1.8. Anvoecuowl u kemomwl

['omonoruyeckue psabl aabIAeTHIOB W KETOHOB. IloHSATHE O KapOOHWIBHBIX COCIMHCHHSX.
DNEKTPOHHOE CTPOEHUE KapOOHUIBHON Tpymmbl. Mi30Meprs 1 HOMEHKJIATypa aJibJIETUI0OB U KETOHOB.
dusndeckue CBOMCTBA KapOOHWIBHBIX COCTMHECHUM.

XHMHYECKUE CBOMCTBA albJCTMJIOB M KETOHOB. PeakIimoHHas CIIOCOOHOCTh KapOOHHMIIBHBIX
coelMHEHUI. Peaknuu OKHUCIIEHMS ajdbJern/ioB, KaUeCTBEHHbIE PEaKLUMHM Ha AbJCTHAHYIO TPYMIY.
Peaknuu monmkoHaeHcanuu: oopazoBanue GpeHorodGopMaibaeruIHbIX CMOJ.

[IpumeHeHue U TOTy4eHUE KapOOHMIBHBIX coeaMHEHUH. [I[puMeHeHE anbaeTruI0B U KETOHOB B
OBITY M IPOMBIIUICHHOCTH. AJBJACTHIBI W KETOHbI B mpupoac (3pupHbIe Macia, (HepoMOHBI).
[Tomyyenue kapOOHMIBHBIX COCAMHEHUN OKHCICHHUEM CIIMPTOB, THApATalliel aJIKWHOB, OKHUCICHHEM
yraeBoopoaoB. OTACNbHBIC MPEACTABUTEIN AIbJICTHIOB U KETOHOB, CIENU(UYSCKUE CIOCOOBI UX
IIOJIy4EHUS U CBOMCTBA.

JlemoHcTpanuu

[ITapocTeprkHEBBIC 1 00BEMHBIC MOJICIIA MOJICKYIT alIbJICTHI0B U KCTOHOB.

[Tonydyenue yKCyCHOro ajbAeruaa, OKUCICHUE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBennbie peakiiuu Ha ajabAETUIHYIO TPYIIITY.

JlaGopaTopHBIE OIBITHI

OkwucleHre 3TaHoja B 3TaHAIb PACKaJIEHHON MEIHOM MPOBOJIOKOH.

[Toryuenue denonodopmManbaeTuIHOTO TOJIUMEpPA.

Pacnio3naBanue pactBopa anerona u hopMaliiHa.

[IpakTHyeckue 3aHATUS

N3yueHne BOCCTAaHOBHUTEIIBHBIX CBOWCTB aJbJCTUIIOB: PEAKIUS «CEPEOPSTHOTO 3epKayiay,
BoccraHoBjenue ruapokcuaa meau (11).

B3aumoneiictBue popmanbaeruia ¢ THAPOCYIbGUTOM HATPUSI.

1.9. Kapbonoswvie kucnomol u ux npouzgoonvle

['omonornyeckuit psiq TMpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucnoT. llonsatue o
KapOOHOBBIX KHCIOTaX M WX KJIacCHPUKAIMI. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIbHOM Tpynbl. ['oMonornueckuii psij npeaeabHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIOT, UX
HOMEHKJIaTypa ¥ u30Mepus. MeXMOJIeKYyIsIpHbIe BOJOPOJHBIC CBSI3M KapOOKCHWIIBHBIX TPYIII, HX
BIUSHUE HA (PU3HUECKHE CBOMCTBA KApOOHOBBIX KHUCTIOT.

XUMHUYECKUE CBOMCTBA KapOOHOBBIX KHCJIOT. Peakiuu, WLTIoCTpUPYIOIIHE KACIOTHBIE CBOWCTBA
U WX CpaBHEHHE CO CBOWCTBAaMH HEOpPraHW4eckux KucioT. OOpazoBaHue (YHKIIMOHAIBHBIX
MIPOU3BOHBIX KapOOHOBBIX KHUCJIOT. Peaknum stepudukanmu. AHTUAPUIBI KapOOHOBBIX KHCIIOT, UX
MOJIy4YeHUE U IPUMEHEHHE.

Cnioco06s1 osrydeHusi KapOOHOBBIX KUCIOT. OTAETbHBIE MIPEACTABUTENN U X 3HadYeHue. O01mme
CIOCOOBI TIOMYyYEHUS: OKHCIIEHUE alIKaHOB, alIKCHOB, MIEPBUYHBIX CIIUPTOB, albJCTHA0B. BaxHeiinue
MpeJICTaBUTENN KapOOHOBBIX KUCIIOT, UX OHOJIOTHYECKasi poiib, ClieNu(pUIECKUe CIIOCOObI MOTyUYEHHUS,
CBOWCTBA UM NPUMEHEHUE MYPaBbUHOM, YKCYCHOM, MaJIbMHUTHHOBOM M CTE€APUHOBOW; aKpUIJIOBOW M
METaKpUIIOBO#; OJIEMHOBOM, IMHOJICBOM ¥ JIMHOJICHOBOM; IIaBEJIEBOM; OCH30MHOM KHUCIIOT.

Crnoxubie 3¢upsl. CTpoeHHE U HOMEHKIATypa CIOXKHBIX 3(PUPOB, MEKKIACCOBAS M30MEPHsI C
KapOOHOBBIMH KHuCIOTaMU. CmocoOBbl TONYYEHUsT CIOXKHBIX d(upoB. OOpaTUMOCTh peakIuu
srepudukann u (GaKTOPhI, BIMSIONIME HA CMeElIeHHe paBHOBecus. (OOpa3oBaHHME CIIOKHBIX
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nommddupos. Tlomdtunentepedranar. JlaBcaH Kak MNpPeACTABUTETh CHHTETUYCCKHX BOJIOKOH.
XHUMHYECKUE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX 3(DHPOB.

Kupsbr. XKupbl kak cioxHbie 3pupbl raunepuHa. KapOoHOBBIE KHCIOTBI, BXOISIINE B COCTaB
YKUPOB. 3aBUCUMOCTbh KOHCUCTEHIIUU KUPOB OT UX COCTaBa. XMMHYECKUE CBOMCTBA KUPOB: TUAPOIU3,
OMBUICHHE, THUApupoBaHue. buomorumueckas pojb JKAPOB, HX MCIOJb30BaHWE B OBITY U
MPOMBIIUICHHOCTH.

Conu kapOOHOBBIX KUCIOT. Mbuta. CriocoOBI MOTYYEHUsT COJICH: B3aUMOJICHCTBHE KapOOHOBBIX
KHCJIOT ¢ METaJJIaMU, OCHOBHBIMU OKCHJIaMU, OCHOBAHUSMHU, COJISIMU; IIEJIOYHOM THAPOJIU3 CIOXKHBIX
3¢hupoB. XUMHUYECKHE CBOWMCTBA COJIEH KapOOHOBBIX KHCIOT: THIPOJIU3, PEAKIIUM MOHHOTO OOMEHa.
Mpbuta, CylnHOCTh MOFOLLETO AecTBUSl. OTHOIIEHUE MbLIa K KeCTKOM Bojie. CUHTETHYECKUE MOIOIIUE
cpenctBa — CMC (zeTepreHTsl), X MPEUMYIIEeCTBA M HETOCTATKH.

JeMmoHcTpanuu

3HaKOMCTBO C (PM3UYECKUMHU CBOMCTBAMH BaXKHEHIIIMX KapOOHOBBIX KHUCIIOT.

Bosronka 6€H301MHOM KHCIIOTHI.

OTHOIICHUE Pa3IMYHBIX KapOOHOBBIX KHCIIOT K BOJIC.

CpaBaenue pH BOJHBIX paCTBOPOB YKCYCHOM M COJISTHOM KUCIIOT OJJMHAKOBOM MOJISIP-HOCTH.

[TomydyeHue npUATHO MaxXHYIIETo CI0XKHOTO ddupa.

OTHoOIIIEHUE CIMBOYHOTO, TIOJICOJTHEYHOTO, MAITUHHOTO Macell ¥ MaprapuHa K OpOMHOU BOJE U
pacTBOpy IepMaHraHara Kajusl.

JlaGopaTopHBIE OIBITHI

B3aumoneiicTBue pacTBopa YKCYCHOM KHCIOTBI C MarHueM, OKCHIOM IHMHKA, THAPOKCHUIOM
xenesa (1), pactBopom kapOoHAaTa Kaaus M cTeapara Kajusl.

O3HakoMJIeHUE C 00pa3liaMu CJI0KHBIX A(PUPOB.

OTHOIIIEHUE CITOKHBIX APUPOB K BOAC U OPTraHMYECKUM BEIICCTBAM.

BriBeieHre )KUPHOTO MSATHA C MTOMOIIBIO CIOXKHOTO dupa.

PacTBOpuMOCTB KUPOB B BOJIC U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHME MOIOIIUX CBOMCTB X034icTBEHHOTO Mbuia 1 CMC B jKeCTKOM BOJIE.

[IpakTrueckue 3aHATUS

PacTBOprMOCTh pa3mu4HbBIX KapOOHOBBIX KUCIIOT B Bojie. B3anmoeiicTBuE YKCYCHOM KHCIOTHI €
MmeTainamu. [lonydeHne n30aMuinoBoro 3gpupa yKCyCHOU KHCIOTHI.

CpaBHEHHME CTEMEHM HEHACBIIEHHOCTH TBEPAOTO U JKHUJIKOrOo KHUPoOB. OMBUICHHE XHpA.
[Tonyuenue MbuIa ¥ U3yY€HUE €T0 CBOWCTB: MIEHOOOPa30BaHUs, PEAKIIM HOHHOTO 0OMEHa, TUAPOIIN3a,
BBIJICTICHHS] CBOOOTHBIX )KUPHBIX KUCIOT.

1.10. Venesoowi

[TonsitTue 06 yrmeBomax. Krnaccudukamus yrieBogoB. MoHO-, OU- M MONHMCAXapubl,
IIPEJICTAaBUTENIN KaXXA0W IPYIIBl yIriaeBoa0B. bruogornueckas poip yriieBOJ0B, UX 3HAUYEHUE B KU3HU
YyelioBeKa U 00IIecTBa.

Monocaxapuasl. CTpoeHHe U ONTHYecKas M30Mepus MoHocaxapuaoB. Mx kiaccupukanus mo
YHCIly aTOMOB YIJiepoja U mpupoje KapOoHuiabHOU Tpymmbl. @opmynsl Oumepa u Xeyopca s
n300pakeHsl MOJIEKyll MOHOcaxapuaoB. OTHeceHne MoHocaxapuZoB kK D- u L-pany. Baxueiimme
MPEJICTaBUTENIN MOHO3.

['moko3a, cTpoeHue ee MoJeKynbl M (usnueckue cBoiictBa. Tayromepus. Xumudeckue
CBOICTBa TJIFOKO3BI: PEAKIUH 0 aJbJACTUIHON Irpymme («cepeOpsHOTo 3epKaia», OKUCICHUE a30THOM
KUCJIOTOM, THUApUpoBaHUe). Peakunmu TIIIOKO3bI KaK MHOTOATOMHOIO CIHPTa: B3aUMOJEHCTBUE
TITF0KO3bI ¢ TuapokcuaoM Meau (I1) mpu koMHaTHOW TemriepaType W HarpeBaHWHU. Pa3iuyHble THITBI
OposkeHHs (CIUPTOBOE, MOJIOYHOKMCIOE). ['Toko3a B npupoae. buonornueckas poiab U MpUMEHEHHE
MII0KO3bl. DPyKTO3a KaK M30Mep ItoKo3bl. CpaBHEHUE CTPOEHUS MOJIEKYJIbl U XMMUYECKUX CBOMCTB
TJIIOKO3BI U (GpyKTO3bl. DpyKTO3a B IPUPOJE U €€ OMOIOTHYECKas POJIb.

[TenTo3pl. Pubo3a u ne3okcnpud03a Kak MpecTaBUTEIN allbJA0NeHT03. CTPOCHHE MOJIEKYJ.

Hucaxapunapl. Ctpoenue aucaxapuaoB. Criocod cowieHeHHs TUKIOB. BoccTanaBnuBaromme u
HEBOCCTAHABIIMBAIOIINE CBOWCTBA OUCAaXapHUIOB KaK CIEACTBUE COwleHeHus Hukiaa. CTpoeHue u
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XMMHYECKHE CBOMCTBa caxapo3bl. TeXHOIOrMYeCKHe OCHOBBI MPOM3BOJACTBA caxaposbl. JlakTo3a u
MaJIbT03a KaK M30MEPhI Caxapo3bl.

[Monucaxapuapl. O6Iee cTpoeHue noiucaxapuaoB. CTpoeHHEe MOJIEKYJIbl KpaxMalia, aMuio3a u
amutonekTuH. du3nyecKkue CBOMCTBA Kpaxmalia, €ro Hax0XICHUE B IPUPOIC U OHOJOrHYECKas POJIb.
['mukoren. Xumuueckue cBOWCTBa kpaxMasia. CTpOEHHE 3JIEMEHTAPHOTO 3BEHA LIEJUTI0N03bI. BiusiHue
CTPOCHHUS TOJMMEPHON Ienu Ha (U3NUYECKUE W XHUMHUYECKHE CBOMCTBA IEIUIFOJIO3bL. [ Maposn3
ICJUTIOJI03bI, 00pa30BaHHE CIIOKHBIX PUPOB C HEOPraHUYCCKUMH W OPraHUYECKUMH KHCIOTAMH.
[Tonstne 00 MCKYCCTBEHHBIX BOJIOKHAX: aIleTaTHOM IIIEJKe, BHCKO3e. HaxoxaeHue B Hpupoae u
OuosornyecKas posib HeJuIr103bl. CpaBHEHHE CBOMCTB Kpaxmaia U HEeJLTFI03bI.

JeMmoHCcTpanuu

OO0pa31ibl yrIICBOIOB M U3/ICIIHIA U3 HUX.

[Tony4yeHnue caxapaTa KaJbIUs U BBIICICHUE CaXapo3bl M3 paCTBOPA caxapara KalbIusl.

B3aumoeiicTBre IItOK03bI ¢ PYKCHHCEPHUCTON KHUCIOTOM.

OTHoIIeHHe pacTBOPOB caxapo3bl U MaabTo3bl K CU(OH),mpu HarpeBanum.

OsHakomieHHe ¢ (PU3NIECKUMH CBOMCTBAMH Kpaxmasa U IEJUTH0JIO3bI.

HaOyxaHue 1nemiroio3sl 1 Kpaxmaia B BOJe.

[TonyueHre TPHHUTPATA TIEIUTIOIO3BI.

Komnexnus BOJIOKOH.

JIabopaTOpHBIE OIBITHI

O3HakomIIeHHE ¢ (PU3UUCCKUMHU CBOMCTBAMU TJIFOKO3BI (arTeuHas yIaKoBKa, TAOJCTKH).

KuCIOTHBII MHIpOIU3 Caxapo3bl.

3HAKOMCTBO C 00pa3lamMu MoJIHCaxapuaoB.

OOHapyXeHHe Kpaxmaja C IOMOIIbI0 KayeCTBEHHOW peakiuuud B Meze, xjebe, Horypre,
MaprapuHe, MaKapOHHBIX U3/CIUIX, KPyIax.

[TpakTU4eckue 3aHATHsI

Peakius «cepeOpsIHOrO 3epKaia» TJIIOKO3bl. B3auMojeicTBHE TIIFOKO3bI ¢ THAPOKCHIOM MEIH
(1) mpu pa3aMYHBIX TeMIepaTypax.

JelicTBe aMMHaYHOTO PACTBOPA OKCHJIa cepedpa Ha caxaposy.

OOHapy)XeHue JIaKTO3bl B MOJIOKe. [leiicTBrE iO/1a Ha Kpaxmadl.

1.11. Amunol, amunoxkuciomol, 6eaxu

Knaccudukanuss u wmzomepuss amuHoB. [lonstue o0 amuuax. IlepBuuHBIe, BTOpPUYHBIE H
TpeTuuHble aMmuHbl. Kriaccudukamus aMHHOB MO THIY YIJIEBOJOPOJAHOTO paJMKala M YHUCITY
aMUHOTPYII B MoJjieKkyJse. ['omomornyeckue psiibl MpeneiabHbIX anu(aTuyecKux M apoMaTHUYEeCKHX
aMUHOB, U30MEpUsSl 1 HOMEHKJIATYpa.

XWMHUYECKHE CBOWCTBA aMHUHOB. AMHHBI KaK OPTaHMYECKHE OCHOBAHUS, WX CPaBHEHUE C
aMMHUAKOM U JIPYTUMH HEOPraHUYeCKHMMH OCHOBaHUAMH. CpaBHEHHE XUMHUYECKHUX CBOMCTB
anudaTuyeckux M apoMarthyeckux aMuHoB. OOpa3zoBaHuEe amHI0B. AHWIMHOBBIE KpPaCUTEIH.
[TonsaTHe 0 cuHTETHYECKUX BOJIOKHAX. [loMaMuibl 1 moJuaMuIHbIE CHHTETUYECKUE BOJIOKHA.

[Tpumenenue u noayyenre aMuHoB. [lomyuenue amunoB. Paboter H. H. 3ununa.

AMuHOKuCHOTHL. [loHSATHE 00 aMHHOKHCIOTaX, MX KIacCHU(UKanus U cTpoeHue. OnTtuyeckas
M30MEPHUsSl a-aMHHOKHUCIOT. HoMeHknaTypa aMUHOKHUCIOT. [[BOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX
CBOMCTB aMHUHOKHUCJIOT U €€ MpuuuHbl. bunonsipasie noHbl. Peakiuu konaeHcanuu. [lentuanas cBsssb.
CuHTreTn4eckre BOJIOKHA: KalpoH, 3HaHT. Knaccudukauus BonokoH. [lonydeHne aMMHOKHMCIIOT, MX
MpUMEHEHUEe U Ouonornyeckas (yHKIUs.

benku. benku xak mpupoaHsie mosmMepsl. [lepBudnasi, BTOpU4Hasi, TPETUYHAS U YETBEPTUYHAS
CTPYKTYphI 6enK0oB. PUOPUILISIpHBIC U TIIOOYISIpHBIE OeTKi. XUMUYECKHE CBOWCTBA OCIKOB: TOPEHHE,
JieHATypalusi, TUAPOIN3, KaueCTBCHHbIE (IIBETHBIC) peakunu. buomornueckne (GyHKIIUU OCIKOB, UX
3HaueHue. benku kak KoMnoHeHT nuiny. [Ipo6iieMa 6€TKOBOTO rOJIOIAHUS U TTYTH €€ PEIICHHUS.

JleMoHCcTpanu
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®u3nyeckue CBOIICTBAa METHJIAMUHA: arperaTHOe COCTOSTHUE, IIBET, 3alaX, OTHOILIEHUE K BOJIE.
I'openue MetriiamuHa.

B3aumopeiicTBie aHuIMHA U METHJIAMUHA C BOJIOW U KHCIIOTaMHU.

OxkpammmBanve TKaHSH aHWIMHOBBIMH KPACUTEIISIMH.

Ob6napysxeHre GyHKIIMOHATIBHBIX TPYIII B MOJIEKYJIaX aMHUHOKHCIIOT.

Heurpanuzanus menoun aMMHOKHCIOTOM.

Heiitpanu3zanus KUCIOTHI aMUHOKHUCIOTOM.

PacTBopeHue u ocaxaeHne 6EIKOB.

JlabopaTopHbIe ONBITHI

H3rotoBneHue MapoCTePKHEBBIX M 00BEMHBIX MOJICTICH H30MEPHBIX AMHHOB.

PacTBopenue 06eIKoB B BOJIE U UX KOATYJISLIHSL.

Ob6Hnapy:xenue Oenka B KypuHOM SIHIIE U MOJIOKE.

[TpakTHyeckue 3aHITHS

OO6pa3zoBanue colieil annwiMHa. bpomupoBaHue aHWIMHA.

O6pazoBanue coneil raunuHa. [onyuenne MenHOM conu MIUIIMHA.

JHenarypanus 6enka. L{BeTHBIC peakiiuu OETKOB.

1.12. Azomcoodepacawjue cemepoyuriuieckue coeOUHeHus..
Hyxneunosvie kuciomol

HyknennoBbie kucnotel. HyKiIeMHOBBIE KUCIOTHI KaK MPUPOJHBbIE OoJUMEpPbL. HykneoTuasl, ux
crtpoenue, npumepbl. AT® u AJ/I®, ux B3auMONpeBpallleHue U pojib ITOrO Ipolecca B MPUPOJIE.
[Monstue JIHK u PHK. Ctpoenne JIHK, ee nepBuuHas u BTOpu4Has CTpykTypa. PaboTer ®@.Kpuka u
J.Yorcona. KommiemeHTapHOCTh a30TUCTBIX ocHOBaHuH. Peruukanust JJTHK. Ocobennoctu crpoenus
PHK. Tuner PHK u ux 6uonornueckue ¢pyakuuu. [lonstue o TponynoM kone (kojaoHe). buocunres
Oenka B KMBOHM KieTke. ['eHHas WMH)KeHepHus M OuoTexHoNorus. TpaHCreHHble (OPMBI PaCTeHHN U
JKUBOTHBIX.

JlemoHcTparuu

Moenu MOJEKYJT BAKHENIIUX TETEPOLIMKIIOB.

Konnekuus rerepouuKInIecKnX COeAMHEHUH.

[elicTBre pacTBOpa MUPUINHA HA UHIUKATOD.

B3anmoneicTere nupuanuHa ¢ CONSTHONM KUCIOTOM.

Mogens wMonexynsl JHK, nemoHcTpanus mNOpuUHOMNA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBAaHUM.

OO6pa3iibl TPOAYKTOB MUTAHUS U3 TPAHCTCHHBIX ()OPM PACTECHUHN U )KUBOTHBIX.

JlexapcTBa U mpenaparsl, H3rOTOBJICHHbIE METOIaMU T€HHOW MH)KEHEPUH U OMOTEXHOJIOTHH.

JlaGopaTopHBI OTIBIT

H3roroBneHne 00beMHBIX U MAPOCTEP>KHEBBIX MOJIETEH a30TUCTHIX T€TEPOIUKIIOB.

1.13. Buonozuuecku akmueHnvle coeOuHeHus

®epmenTsl. [ToHaTHE 0 depMeHTax Kak 0 OMOJIOTMYECKHX KaTajau3aTopax OelaKOBOH MPHPOJIBL.
Oco0OeHHOCTH CTPOEHHS M CBOMCTB B CpaBHEHHHM C HEOPraHMYECKUMH KaTalu3aTopaMHu.
Knaccudukanus depmentoB. OCOOEHHOCTH CTPOECHHS M CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh MU
3¢ pexTUBHOCTh. 3aBUCHMOCTh AKTHUBHOCTU (epMEHTOB OT Temmeparypbl U pH cpeabl. 3HaueHue
(epMeHTOB B OMOJIOTHH U IPUMEHEHUE B IPOMBILIIEHHOCTH.

Buramunsl. [lonstue o Buramunax. Mx kimaccudukanus u odboznadenne. Hopma notpebienus
BUTaMHHOB. BopopactBopumsie (Ha nmpumepe ButamuHoB C, rpynnsl B u P) u xupopactBopumsie (Ha
npumepe BUTaMHHOB A, Du E). ABuTaMUHO3BI, THUNEPBUTAMMHO3BI M THIIOBUTAMHUHO3BI, HX
npoQHIaKTHKA.

['opmonsbl. [loHsITHE O TOpMOHax Kak OMOJIOTMYECKH AKTHUBHBIX BELIECTBAaX, BBIMOIHSIOIIUX
SHJIOKPUHHYIO PETYJISIMIO KU3HEIEATSIbHOCTH Opranu3MoB. Kiaccugukanusi ropMOHOB: CTEPOU/IHI,
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MPOM3BOJHBIE AMUHOKUCIIOT, MOJIUIENTHAHbIE U OeNKoBble TOPpMOHBI. OTHeNbHbIE MPEICTaBUTEINN:
ACTPAAMNO, TECTOCTEPOH, UHCYJIHNH, apEHAIMH.

JlexkapctBa. IloHsiTHE O JekapcTBax Kak XHMHOTEpameBTHUYECKHX IMpernapaTax. Kpatkue
HUCTOPUYECKHE CBEJEHHUS O BO3HHKHOBEHUU U PA3BUTUU XUMHUOTEpanuu. ['pynmsl JEeKapCTB:
cynbdamuabl (CTPENTOIU ), aHTUOMOTHKU (IMTCHUIWIJINH), aHTUIIUPETUKHA (aCTIUPHUH), aHAIBIeTUKH
(anasmprun). MexaHM3M JEHCTBHS HEKOTOPBIX JICKAPCTBEHHBIX IPEIapaToB, CTPOCHHUE MOJICKYII,
IPOTHO3MPOBAHUE CBOICTB HAa OCHOBE aHall3a XHMHMYECKOTO CTPOEHHUs. AHTHOMOTHUKH, WX
KJIacCU(UKALUs TIO0 CTPOCHHIO, TUIy W CIEKTpy JehcTBUs. be3omacHble crmocoObl MPUMEHEHUS,
JIEKapCTBEHHBIE (POPMBI.

JeMmoHCcTpanuu

CpaBuenue ckopoctu pasznoxenus HoO, mox nelictBuem ¢depmeHTa KaTajla3bl U HEOp-
raanueckux katanuzaropos: Kl, FeCls, MnO,.

OO0pa3ibl BUTAMUHHBIX [IPEMapaToB.

[TonuBUTAaMUHBI.

Wnmoctpanuu Gororpaduii >)kUBOTHBIX ¢ Pa3IMUYHBIMU (HOPMAMU aBUTAMHUHO30B.

[Tnakar ¢ n3006pakeHUEM CTPYKTYPHBIX (hOPMYI SCTPAANOIIA, TECTOCTEPOHA, aIpeHAINHA.

BzaumopeiictBue aapenanuna ¢ pactsopom FeCls.

benkoas npupoaa nHCynuHa (I[BETHAS peakiys Ha OCJIKH).

[InakaTel wiM KoAorpaMMbl ¢ ¢opMylaMu amuaa CyiabGaHUIOBON KHUCIOTHI, AUTHAPO-
(dosmeBo M JIOKHON TUTHAPOPOTUEBON KUCIIOT, OCH3UITICHUIIMIUTHHA, TETPAIlUKIINHA, IIepoTakcuMa,
acnupuHa.

JlaGopaTopHBIE OIBITHI

HcnpiTanue pacTBOPUMOCTH apeHaINHa B BOJE M COJITHON KUCIIOTE.

OOHapy)keHne acliupruHa B TOTOBOM JIEKAPCTBEHHOMU (hopme.

[TpakTHdeckue 3aHITHS

OO6napyxeHre BUTaMHHAa A B mojicoyiHedyHOM Macie. OOHapyxkeHue ButamuHa C B s0J104HOM
coke. OnpeneneHue BuTaMuHa DB ppIObEM JKUpE WM KYPUHOM >KEITKE.

JelicTBue aMHIIO3BI CIIFOHBI Ha KpaxMall. JlefcTBUE AernaporeHasbl Ha METUJICHOBBIA CHHHM.
JleicTBuE KaTaa3bl Ha MEPOKCHU] BOJIOPOA.

AHanmM3 JIEKapCTBEHHBIX TMPEMapaToB, MPOU3BOJHBIX CAJUIMIOBOM KHCIOTHL. AHaIu3
JIEKapCTBEHHBIX MPenapaToB, MPOU3BOJHBIX n-aMUHO(EHOMA.

2. OO01mas 1 HeoOpraHUYeCcKask XUMHUS

2.1. Xumus — Hayka o éewecmeax

Cocras BeniecTBa. XUMHYECKHE 371eMeHThl. CIOCOObI CYIIECTBOBAHUSI XMMHUECKUX AJIEMEHTOB:
aTOMBI, TIPOCThIE M CJIOXHBIE BellecTBa. BeliecTBa MOCTOSHHOTO M MEPEMEHHOTO COCTaBa. 3aKOH
MIOCTOSTHCTBA COCTaBa BEILlECTB. BemiecTBa MONEKYJISIpPHOTO U HEMOJIEKYJISIpPHOTO cTpoeHust. CriocoOsl
OTOOpaXeHHsI MOJIEKYII: MOJIEKYIISIPHBIE U CTPYKTYPHBIE (DOPMYIIBI; MIAPOCTEPIKHEBBIE M MACIITA0OHBIE
npoctpancTBeHHble (CTioapTa — bpurieba) Moaenu MoJeKyil.

W3mepenue BemecTtBa. Macca aToMOB M MOJIEKYJ. ATOMHas equHUIAa Macchl. OTHOCHUTEIbHBIC
aTOMHasi 1 MOJIEKYJIsipHast Macchl. KOMMYecTBO BelIecTBa M €AMHUIBI €T0 H3MEPEHUS: MOJIb, MMOJIb,
kMoutb. Yucno ABoranpo. MomsipHas Macca.

ArperaTHbple COCTOSIHHS BeIeCTBa. [Beplroe (KpUCTaUIMYecKoe W aMop(HOE), >KHUIKOE W
ra3oo0pa3HOe arperaTHble COCTOSHHS BelIecTBa. 3aKOH ABOTagpo U €ro cleAcTBHs. MOJSIPHBIMA
00beM BemecTB B Ta3000pazHOM cocTossHHH. OOBEIWHEHHBIN Ta30BBIA 3aKOH W ypaBHEHUE
MenneneeBa — KnaneiipoHa.

Cmecn BemiecTB. Pazinwuns Mexmay CMecSIMU M XHMHYECKUMHU COCTUHCHHSMH. MaccoBas
00BeMHas 10JIM KOMIIOHEHTOB CMECH.

JeMoHcTpanu

OMNBITHI, HJUTFOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChHI BEIIIECTB.

HaGop Mozerneit aToMOB U MOJIEKYI.

HekoTopsie BemecTBa KOJIMYECTBOM B 1 MOJIb.
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Mopenb MOISIpHOTO 00OBhEMa Tra30B.

[IpakTuyeckue 3aHATUS

W3rorosneHue Mojiesiel MOJIEKYJ HEKOTOPhIX OPraHUYECKUX U HEOPraHUYECKUX BEIIECTB.
OuncTka BemecTB (pUIbTpoBaHWEM U AUCTWILISAIHENH. OUUCTKA BEIECTB NEPEKPUCTAIIIN3ALUECH.

2.2 Cmpoenue amoma

AToM — croxkHas yactuna. JlokazaTenbCTBa CIIOKHOCTUM CTPOSHHMS aroma: KaToJHbIE W
PEHTTreHOBCKUE J1yud, (oTodh(DEKT, paliOaKTUBHOCTD, JIEKTPOIIU3.

[Tnanerapuas monenr atoma J. Pesepdopma. Crpoenne atoma mo H. Bopy. CoBpeMeHHbIC
MPEJICTaBICHUS O CTPOCHUU aToMa. KoprycKynsspHO-BOIHOBOM Ayalll3M YacTHI] MUKPOMUDA.

CocraB aToMHOT0 siipa. HyKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TONBI U HYKIHUBL. Y CTOMYHUBOCTh
anep.

OnekTpoHHas 0007049ka aromMoB. [loHsATHE 00 3IEKTPOHHOMOPOUTANIHM M DJIEKTPOHHOM OOJIaKe.
KBantoBble umncia: riaBHOe, opoutambHoe (1M0OOYHOE), MarHWTHOE M CHUHOBOe. Pacmpenenenue
JIEKTPOHOB TI0 YHEPTCTHYSCKUM YPOBHSIM, TIOJTYPOBHSM M OPOUTAIISIM B COOTBETCTBHH C MPUHITUTIOM
HauMeHbIIel SHepruu, npuHimnoM [laynu u npasuiom ['yHaa. DneKTpoHHbIE KOHPUTYpAlIUU aTOMOB
XUMHYECKHX DJIEMEHTOB.

BaneHTHble BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

DnekTpoHHas KiacCU(DUKAIMSI XUMHUSCKHUX JIEMEHTOB: S-, P-, d-, f-amemenThI.

JeMmoHcTpanuun

dotorpdexr.

Monenu opOuTaneit pa3auaHon (GOpPMBI.

JlabopaTopHBbIil ONBIT

HabmioneHne criekTpoB HCIYCKaHHWS M TOTJIOMICHUS COSIMHEHHH XWMHUYECKHX DIIEMEHTOB C
MOMOIIBIO CIIEKTPOCKOIIA.

2.3. Ilepuoouueckuii 3axon u Ilepuoduueckas cucmema Xumuieckux
anemenmos /. . Menoeneesa

OTKpbITHE TEPUOAMYECKOTO 3akoHA. [Ipeanmochiiku: HakomieHHe (PaKTOJIOTHYECKOTO
MmaTepuana, pabotsl npeamectBeHHUKOB (M. B. JleGepeiinepa, A. D.1llankyptya, [Ix.A.Hpronensca,
JLYO.Meiiepa), cheszn xumukoB B Kaprncpys, nuunoctasie kadectBa . V1. Menneneea. Otkpoitue /.
N. MenneneesbiM [ leproanyeckoro 3akoHa.

[Tepuonnueckuit 3akoH U cTpoeHne aroma. M3orombl. COBpEeMEHHOE IMOHSATHE XUMHUYECKOTO
anemenTa. 3akoHoMepHOCTh [. Mo3mu. CoBpemeHHas ¢opMynupoBka Ilepuomauueckoro 3aKoHa.
Ilepuonuueckast cucteMa u crpoeHrne atoma. OU3NYECKUN CMBICI MOPSIKOBOIO HOMEpA 3JIEMEHTOB,
HOMEpPOB Tpynnbl U nepuojya. Ilepuoguueckoe M3MEHEHHE CBOWMCTB AJEMEHTOB: pajguyca aTroma;
SHEPrud HOHM3ALMM; AJIEKTPOOTPUUATEIBHOCTH. [IpUUMHBI UW3MEHEHHS METAIMYECKUX |
HEMETa/UIMYECKUX CBOMCTB JJIEMEHTOB B TPYyIIax MW IIEPUOJaX, B TOM 4YHCIEC OONBIIMX U
cBepxOonpimux. 3HaueHue llepuommyeckoro 3akoHa u Ilepmomnueckoil CHUCTEMBI XHUMHUYECKUX
aneMeHToB /Jl. 1. Menaeneesa s pa3BUTHS HAYKH U IOHUMAaHUS XUMUYECKON KapTHUHBI MUpA.

JeMoHCcTpanynu

Paznuunbie Bapmantel Tabnuimbl [lepuommueckoit cucteMbl XxuMudeckux siemeHtoB JI. U.
Menpaeneena.

OO0pa3ipl TPOCTHIX BEIIECTB OKCHIOB U THUAPOKCUIOB demMeHToB |llmeprona.

JlaGopaTopHBI OTIBIT

CpaBHeHUE CBOWCTB MPOCTHIX BEIMIECTB, OKCHIOB U THIPOKCHIOB 3nieMeHTOB |llmepuona.

2.4. Cmpoenue sewjecmea

I[lonsgTne o0 XHMMHYECKOM CBS3M. THIBI XHUMHYCCKMX CBs3CH: KOBAaJICHTHAs, WOHHasi,
MCTAJJIMYCCKAd U BOOAOPOAHAA.
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KoBasieHTHast xumudeckas CBs3b. J[Ba MexaHuW3Ma 0Opa3oBaHUsSI ATOW CBSI3M: OOMEHHBIN H
JIOHOPHO-aKLeNnTOpHbIA. OCHOBHBIE MTApAMETPhI 3TOT0 TUIIA CBS3U: JAJIUHA, IPOYHOCTD, YIOJl CBS3U WU
BAJICHTHbIN yroja. OCHOBHBIE CBONCTBAa KOBAJEHTHON CBSI3M: HACBHIIIEHHOCTb, IOJISPU3YEMOCTh U
IPOYHOCTh. DJIEKTPOOTPHUIIATEIBHOCTD U KJIacCU(UKALUS KOBAJICHTHBIX CBSI3€H MO 3TOMY NPU3HAKY:
MOJIIpHAsl ¥ HETOJIApHAsl KOBAJIEHTHBIE CBSI3U. [I0MSpHOCTH CBSA3M M MOJSAPHOCTH MOJeKyibl. Crocod
MEPEeKPBIBAHUSL DJIGKTPOHHBIX OpOWTaNeld W KiIacCUPUKANUS KOBAJICHTHBIX CBSI3eH MO 3TOMY
MPU3HAKY: CT- U M-CBA3U. KpaTHOCTh KOBaJEHTHBIX CBsI3ed U KiIacCU(UKALIMA UX MO 3TOMY MPU3HAKY:
OJMHAPHBIE, ABOMHBIE, TPOMHBIE, TOJIYTOPHBIE. THITBI KPUCTAUIMYECKUX PEMIETOK Y BEIIECTB C 3THUM
TUIIOM CBSI3M: ATOMHBIE M MOJIEKYJIsipHble. @DPU3MUYECKHE CBOMCTBA BEIIECTB C O3TUMHM KpH-
CTaJUIMYECKUMU PELIETKAMMU.

Nonnas xummyeckas cBsizb. KpaliHuil ciydail KOBaJ€HTHOM MOJSPHOM CBsI3U. MexaHu3m
o0Opa3oBaHMsl MOHHOM CBsA3U. MOHHBIE KpUCTAJUIMUECKHUE PEIIETKH M CBOICTBA BEIIECTB C TaKUMU
KpUCTaJUIaMHU.

Meramueckass xumuueckass CBsi3b. OcCOOBIM THUI XUMHUYECKOW CBSI3HM, CYIIECTBYIOIIUI B
MeTajulax W ciuiaBaXx. Ee OTIMuMsA M CXOJCTBO C KOBaJEHTHOM M HMOHHOM cBsA3siMU. CBoiicTBa
METaJUIMYECKON CBA3U. MeTaumyeckue KpUCTANIMYECKHE PEIIETKU U CBOMCTBA BELIECTB C TAaKMMH
KpUCTaJUIaMHU.

Bomopoanas xuMmudeckas CBs3b. MexaHHU3M 00Opa3oBaHHs Takoil cBsi3u. Ee kinaccudukanms:
MEXMOJIEKYJIIpHAs U BHYTPUMOJIEKYJISIPHAST BOJAOPOJHbBIE CBSI3U. MOJEKYJISApHBIE KPUCTANIMUECKUE
pelmIeTKn I 3TOro Tuna cBs3u. Dusmyeckue CBOMCTBA BEIIECTB C BOJOPOJHOM CBS3BIO.
buonorudeckast poiib BOIOPOAHBIX CBSI3€H B OPraHU3AlMU CTPYKTYpP OHOIOIUMEPOB.

Enunas npupoa XUMUYECKUX CBA3CH: HAIMYHME PA3JIUYHBIX THUIIOB CBSI3€H B OJJTHOM BEUIECTBE,
1epexo/] OJTHOTO TUIA CBSA3HU B APYTOM U T. II.

KommexcoobpazoBanue. TIoHsATHE O KOMIUIEKCHBIX COeAMHEHUSIX. KoopIWHAIIMOHHOE YHCIIO
KOMIUTIEKCOoOoOpa3zoBatens. BHyTpeHHsst 1 BHEIIHsIS cdepa KoMIuiekcoB. HoMeHKIaTypa KOMIIEKCHBIX
coequHeHui. 11X 3HaueHue.

JlemoHcTparuu

Mopenu MOJIEKyN pa3InyHON apXUTEKTYPBI.

Mopenu U3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIIOIOKEHHS SP-, sz-, sp3- TUOPHUIHBIX
opOuTaeil.

Mopenu KpUCTaIUTMYECKUX PEUIETOK PA3IMYHOIO TUIIA.

Mopnenn monexyn JJHK u Genka.

JlabopaTopHbIE OMBITHI

B3aumoseiicTBue MHOIOATOMHBIX CIIUPTOB € (DETMHTOBOM KHUAKOCTBIO.

KauecTBeHHbIe peakliii Ha HOHBI Fe?+ u Fe3+.

2.5. Tonumepul

Heoprannueckue nonmmepsl. [lonrmepsl — MpoCThie BEMIECTBA ¢ aTOMHOW KPUCTAJUIMYECKOU
peLIeTKON:  aJNIOTPOIIHBIE BHUJOW3MEHEHHs yriepoaa (anmas, rpadut, KapOuH, QymiepeH,
B3aMMOCBS3b THOpUAM3AIMN OpOUTallel y aToOMOB yrjiepoja C MPOCTPAHCTBEHHBIM CTPOCHHEM
QUIOTPONHBIX MOJU(UKALUN); CeleH M TEJUlyp IETOYeHYHOro cTpoeHus. [lonmmmepbl — ClIOXKHBIE
BEIIECTBA C AaTOMHOW KPHUCTAJUIMUECKON pEeHIeTKOW: KBapl, KpeMHe3eM (JIMOKCUIHbIE COEAMHEHUS
KpEMHHUS), KOPYHJ (OKCHJ alIOMUHMS) U aTOMOCHJIMKATHI (TIOJIEBBIE INMATHI, CIIOJA, KAOJUH).
Munepainbl 1 ropssie nopojsl. Cepa miactudeckas. MHUHepaabHOE BOJOKHO — acOecT. 3HaueHHe
HEOPraHMYECKUX MPHUPOIHBIX MOJMMEPOB B (OPMUPOBAHMM OIHON U3 T'€OJIOTMYECKHX 000JI0ueK
3eMiu — JIUTOChEpHI.

Oprannyeckue mnomuMepbl. CrocoObl MX MOJYyYEHHS: PEaKIUH MOJIMMEpHU3aldd U PEeaKIUH
nojJukoHAcHcauuu. CTPyKTypsl IOJIMMEPOB: JIMHEWHBIC, PAa3BETBICHHBIE M IPOCTPAaHCTBEHHBIC.
CTpyKTypUpOBaHHE TIOJMMEPOB: BYJIKaHHM3alMi Kay4dyKoB, JyOiieHHe OENKOB, OTBEP)KICHHE
IOJIMKOHCHCALMOHHBIX ITOJIMMEPOB.

Knaccugukaius noimmMepoB 1o pa3inyHbIM MpU3HAKAM.
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JeMoHcTpanu

Komnekuuu miaactmacc, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX OPOJI.

MuHepanbHOE BOJIOKHO — acOecT — M U3CNIUs U3 HETO.

Mopenu moaekyn 6enxos, JIHK, PHK.

JlaGopaTopHbI€ OMBITHI

O3HakoMJICHUE C 0Opa3liaMHu IJIACTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX ITOPO/I.

IIpoBepka miacTMacc Ha 3JIEKTPUUECKYIO MTPOBOJUMOCTD, TOPHOYECTh, OTHOIIEHUE K PacTBOpaM
KHCJIOT, IIEIOYeH U OKHUCIUTEIICH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJIACTMACC.

[Tonydyenue HUTEN U3 KaTPOHOBOM WJIM JIABCAHOBOM CMOJIBI.

OOGHapyxeHue XJiopa B MOJUBUHIIXJIOPHUJIE.

2.6. Jlucnepcuule cucmemul

[Tonstre o aucnepcHbx cucreMax. Kmaccudukanus AUCIEPCHBIX CUCTEM B 3aBHCHUMOCTH OT
arperaTHoOro COCTOSHUS JUCIICPCHOHHON Cpebl U JUCTICPCHOM (a3bl, a TAKKE MO pa3Mepy X YaCTHII.
['pyOonucnepcHble CHUCTEMbI: AMYIbCUU U CYCHEH3MU. TOHKOIUCHEPCHBIE CHUCTEMBI: KOJUIOMIHBIC
(307 ¥ TeNIM) U UCTUHHBIC (MOJICKYJSPHBIC, MOJICKYJISIPHO-UOHHBIE W HMOHHBIE). Dddext Tunmas.
Koarynsiuus B KoJutouHbIX pacTBopax. CHHEpe3uc B TelisX.

3Ha4YeHHE IUCIIEPCHBIX CUCTEM B )KMBOM M HEKUBOUW MPUPOJIE U IPAKTUUYECKON HKU3HU YEIOBEKA.
DOMYJIbCUU U CYCIIEH3UHU B CTPOUTENIbCTBE, MUILEBON M MEIUIIMHCKOMN MPOMBIIIIEHHOCTH, KOCMETHKE.
buonornueckne, MEIUIMHCKUE U TEXHOJIOTMYECKUE 30JM. 3HAUEHHE Telied B OpraHu3aluu >KUBOU
MaTepuu. buonoruveckue, MUINEBbIC, MEIUIIMHCKIE, KOocMeTHueckue reiun. CuHepe3uc Kak (aktop,
ONpENENAOMNUNA CPOK TOJHOCTM MPOAYKIIMUM Ha OCHOBEe reneil. CBepThiBAaHME KPOBH Kak
OMOJIOTMUYECKUUCHHEPE3UC, ET0 3HAUCHHUE.

JlemoHcTparuu

Buapl qucnepcHBIX CUCTEM M MX XapaKTEepPHBIC MPU3HAKH.

[TpoxokaeHue ayda cBeTa 4yepe3 KOJUIOUAHbIE U UCTUHHBIE pacTBOPHI (3 ekt Tunmans).

JlaGopaTopHbI€ OTBITHI

[Tomyuenue cycreH3uu cepbl U KaHUGOIH.

[Tomy4yeHue 3MynbCUU PACTUTEIHHOTO Maciia U OeH30J1a.

[Tomryuenue 3054 kpaxmana. [Toxydenue 30515 cepsl U3 THOCYIb(aTa HATPHSL.

2.7. Xumuuecxue peaxyuu

Knaccudukaius XuMHUYECKUX peakiiii B OpraHudeckoi U Heopranudeckoi xumuu. [Tonstue o
XUMHUYECKOM peakiuu. Peakumu, wuaymme Oe3 HM3MEHEHHMs] KaueCTBEHHOTO COCTaBa BEILECTB:
aJIOTpONM3alusl U u3omepusanus. Peakiuu, uaymmue ¢ N3MEHEHHEM COCTaBa BEIIECTB: 10 YUCIY U
XapaKkTepy pearupymommux M o00pa3yrolMXcs BeUIeCTB (pa3lioKeHMs, COEAMHEHHUs, 3aMelleHus,
o0MeHa); M0 M3MEHEHMIO CTENEHEH OKMUCICHUS AJIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE U
HEOKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ peakluu); 1o  TemaoBoMy  dddexty  (3k30- H
9HAOTEpMHUECKHE); 1o ¢a3ze (roMo- UM TeTeporeHHbe); IO HampaBieHHo (oOpaTumble U
HeoOpaTUMBbIE); IO HCMHOJIb30BAHUIO KaTaju3aTopa (KaTaJUTHYEeCKHE M HEKaTaUuTHYECKHe); IO
MeXaHU3MY (paJuKalbHble, MOJIEKYJIIPHbIE U HOHHBIE).

BeposTHOCTh IpOTEKaHUSI XUMUYECKUX peakUunid. BHyTpeHHssa sHeprus, sHTanbnus. TennoBon
b dexT XUMUYECKHX peakiuid. TepMoxumuueckue ypaBHeHus. CTaHAApTHAsS SHTAIBNUSA pEaKUid U
obpazoBanmus BemiecTB. 3akoH [. W. ['ecca u ero cieacTBusi. DHTPOMHSI.

Ckopocts xummyeckux peakuuid. Ilonsitue o ckopoctu peakuuid. CKOpOCTb TOMO- H
reTepOreHHON peakiuu. JHEPrys aKTUBAIWH.

@akTOopbl, BIUSIOIIKE HA CKOPOCTh XMMHUYECKOM peakuuu. [Ipupona pearupyrommx BeEIIECTB.
Temmneparypa (3akoH Bant — Todda). Konmentpamms. Karanmzaropel M Karajau3: ToMo- U
TeTEpOreHHbI, UX MeXaHu3Mbl. DEepMEHTHI, UX CPAaBHEHUE C HEOPraHMUYECKHMHU KaTalu3aTOpaMH.
3aBUCUMOCTBh CKOPOCTH PEAKIIMI OT HOBEPXHOCTU CONPUKOCHOBEHHS PEarupyroIUX BELIECTB.
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OO6paTuMOCTh XMMHUYECKHX pEakIuid. XHUMHUYECKoe paBHOBecue. [loHSATHE O XUMHUYECKOM
paBHOBecuU. PaBHOBECHBbIE KOHIEHTpalMU. /[MHAMUYHOCTH XMMHUYECKOro paBHOBecusi. DakTopsl,
BIMSIOUIME Ha CMEIICHHE pPAaBHOBECHA: KOHIEHTpalus, JaBlieHUue, TeMmieparypa (IpUHLHII
JlelllaTenne).

JeMmoHcTpanu

[TpeBparienne kpacHoro Gocdopa B OEIbIil; KHCIOPOIa B 030H.

Mopenu 6yrana u u3o0yTaHa.

[Tonydyenue kucnopoja U3 NepoKcuaa BoJA0POIa U BOAbL; JETUapaTalys 3TaHOIa.

[enouka npeBpamennii P * P,Os * H3zPQOy; cBOMCTBa YKCYCHON KUCIIOTBI, pEaKLMK, UAYIIHE C
00pa3oBaHMEM OCaJKa, ra3a U BOJbI, CBOMCTBA METANIOB, OKUCJICHUE ajJbJEeTru/ia B KUCIOTY U CIIUpTa
B JIbJETHU/I.

Peakiuu ropeHus; peakuuy >HAOTEPMHUYECKHE HA MPUMEPE PEaKIMHU Pa3iioKeHHs (3TaHoJIa,
KaTUIHHON CeNUTphl, OMXpoMaTra aMMOHHS) M DK30TepMUYECKHE Ha MpUMEpE peakluuid COeIUHEHUs
(oOecuBeunBaHre OPOMHOM BOJIBI M PAcTBOpa MEpPMaHTaHATa Kallds ITHJICHOM, TallCHUE W3BECTH U
Jp.).

BzaumopeiicTBue NMHKA ¢ PaCTBOPAMH COJISTHOM M CEPHOM KUCJIOT MPH PA3HbIX TEMIIEpATypax,
pPa3HbIX KOHUEHTPALMAX COJSHON KUCIOTHI; Pa3I0KEHHE MEPOKCHIa KUCIOPOa ¢ MOMOILBIO OKCUIA
maprania (IV), katanasbl CBIpOro Msica U CHIPOTro KapTodersi.

BzaumopeiicTBie nMHKa pa3aIuvHON MOBEPXHOCTH (IIOPOILKA, BTN, TPAHYI) C KUCIOTOM.

Mogenp «KUISIErO CIOS.

CwmelieHre paBHOBECUS B CUCTEME: Fe’+ + 3 CNS'<—>Fe(CNS)3; oMbLIeHHE KUPOB, PEAKIIUN
TepUDUKAIIIH.

3aBUCHUMOCTh CTETIEHU AJIEKTPOIUTUUECKON JUCCOIUAIIMN YKCYCHON KUCTIOTHI OT pa30aBiIeHUS.

CpaBuenue cBoiictB 0,1 H pacTBOpoB cepHOI M CEpHUCTON KUCIIOT; MypaBbUHON U YKCYCHOMU
KHCJIOT; THIPOKCUJIOB JIUTHSI, HATPUS U KAJIUA.

JlaGopaTopHbIe OTBITHI

[Tomyuenue KucIOpOaa pa3ioKeHUEM EPOKCHIa BOJOPO/Ia U (UITH) IepMaHTaHaTa Kajusl.

Peakiuu, wmaymue ¢ oOpa3oBaHMeM oOcajKa, ra3a WM BOJbI JJii OPraHUYECKHMX U He-
OpPTraHUYECKUX KHUCIIOT.

2.8. Pacmeopwi

ITonsiTue o pactBopax. @PuU3HKO-XMMHMUYECKas IPUPOJAa pACTBOPEHUS M PACTBOPOB.
B3aumoneiictBue pacTtBopuUTens M pacTBOPEHHOro BelmiecTBa. PacTBopuMocTh BemiecTB. CriocoOsbl
BBIPQKEHUSI KOHIIEHTpAllMM PacTBOPOB: MaccoBas JI0Jsi PacTBOPEHHOrO BellecTBa (MPOLIEHTHAs),
MOJISIpHAS.

Teopus IEKTPOIUTUYECKON aucconuanui. MeXaHu3M IUCCOLUAlUU BELIECTB C Pa3JIMUYHBIMU
TUNIAMU  XUMHYECKMX CBsized. Bxman pycckux ydeHBIX B pa3BUTHE MpeAcTaBiIeHU 00
INEKTPONIUTHYECKON  aucconuanud. OCHOBHBIE — TIOJIOKEHUS  TEOPUM  BJIEKTPOJIUTUYECKOU
muccouuanuu. CTeneHb MeKTPOIUTUYECKON auccouranuu U GakTopbl ee 3aBUCUMOCTH. CUIIbHbBIE U
CPEIHUE DIIEKTPOJIUTHI.

Huccommaruss Boabl. Bomopoansnii mokasarens. Cpena BOJHBIX PACTBOPOB DJIEKTPOJIMTOB.
Peakiiuu oOMeHa B BOAHBIX PACTBOPax AJIEKTPOJIUTOB.

I'unponu3 xkak oOMeHHbIH npotecc. HeoOpaTumblii THAPOIIN3 OPraHMYECKUX U HEOPTaHUYECKUX
COCIMHEHUH U €T0 3HaYCHUE B IIPAKTUYECKOM JEATEIbHOCTH YEI0BEKA.

OO6patumslii ruaponus coneit. Ctynendarsiii rugponus. [IpakTnyeckoe mpuMeHEHHE THAPOIIN3a.

['maponu3 opraHnYecKux BemecTB (OeNKOB, )KUPOB, YIIIEBOIOB, MONUHYKIEOTHA0B, AT®) 1 ero
Ouosiornyeckoe U mpakruyeckoe 3HaueHre. OMbuieHue xupoB. Peakuus srepuduxannu.

JeMmoHCcTpanuu

CpaBHeHuE >I1EeKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMerieHue paBHOBECHS TUCCOIUAIINN CIIA0BIX KUCIOT.

WMuauKkaTOpel 1 U3MEHEHUE UX OKPACKH B Pa3HBIX Cpelax.
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CepHOKHCIBIN U (epMEHTATUBHBIN THIPOJIU3 YTIIEBOJIOB.

I'uaponu3 kapOOHATOB, CyNb(ATOB M CHIMKATOB IICIOYHBIX MeTauoB; HUTpaToB cBuHma (1)
WM LUHKA, XJIOpUJIa aMMOHHUSI.

JlaGopaTopHBIA OIBIT

XapakTep JUCCOLUAIUU PA3TUYHBIX THAPOKCUIOB.

[TpakTHdeckoe 3aHsATHE

[TpuroTtoBneHne pacTBOPOB PA3TUUYHBIX BUIOB KOHIICHTPAIUH.

2.9. OxucaumenbHo-60CCMAHOBUMENbHbBLE peaxkyuu.
3ﬂ€Kﬂ1pOXMMM'-t€CKu€ npoyeccol

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHusd. BoccraHoBurenu wu
okucnutend. OKHUCIEHHME W BOCCTAHOBJIGHHME. BakHeWIne OKHUCIUTENIM UM BOCCTAaHOBUTEIIH.
BoccranoButenbHblE  CBOMCTBA  METAUIOB —  MNPOCTBIX  BewlecTB.  OKHUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB — IIPOCTHIX BELIECTB. BOCCTaHOBUTENBbHBIE CBOMCTBA
BEIIECTB, OOpPa30BaHHBIX DJIEMEHTAMH B HU3MIEH (OTPUIATENBHOW) CTENEHH OKHUCIICHUS.
OKHCITUTENIEHBIC CBONCTBA BEIIECTB, OOPAa30BAHHBIX J3JEMCHTAMH B BBHICIICH (TIOJOXHUTEIHLHOM)
cTenieHn OKucieHus. OKUCIUTENbHBIE U BOCCTAHOBHUTENBHBIE CBOICTBA BELIECTB, OOpPa30BaHHBIX
AJIEMEHTaMH B TPOMEKYTOUHBIX CTETICHSIX OKUCIICHUS.

Knaccudukanus OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. Peakiuu MexaroMHOTO U
MEKMOJIEKYJISIPHOTO  OKHCJIEHUSA-BOCCTAHOBJEHUS. Peakuuu BHYTPUMOJEKYJISIPHOIO OKHUCIICHUS -
BOCCTaHOBJICHHMs. Peakinu caMOOKHCIEHUS-CAMOBOCCTAHOBIICHUS (IUCTIPO-TIOPIIHOHUPOBAHHUS).

MeTonbl COCTaBJICHHS YpPaBHEHHUM OKHCIWTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui. Merton
JNeKTpOHHOTO OanaHca. BnusHMe cpenbl Ha MNPOTEKAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLECCOB.

XUMHUYECKUE MCTOYHUKH TOKA. DJEKTPOAHBIE MOTEHLUMANbI. Psi CTaHAAPTHBIX 3IEKTPOIHBIX
MOTEHITHAIOB (DJEKTPOXUMHUECKUN psifl HANpsDKEHHM MeTauioB). ['albBaHUYECKHE DJIEMEHTHI M
IpUHLUIEI BX paboThl. CocTaBleHUE ralbBaHUYECKUX MeMeHTOB. OOpa3oBaHUE raibBaHUYECKHUX Map
NpU XUMHUYECKUX Tporeccax. [ adbBaHUUYECKHE JJIEMEHTHI, MPUMEHSIEMbIE B JKU3HU: CBUHIIOBAs
aKKyMYJIATOpHas OaTtapes, HUKeIb-KaJMUEBbIe OaTapeu, TOITUBHBIEC YJIEMEHTHI.

DJIIEKTPON3 PACILUIABOB M BOJHBIX PACTBOPOB AJIEKTPOJUTOB. [Iporiecchl, mpoucxosime Ha
KaToJe M aHoJie. YPaBHEHHUS SJIEKTPOXUMHUYECKUX IPOIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C
WHEPTHBIMH DJICKTPOJAMU. OJIEKTPOJIHM3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU DIIEKTPOJAMHU.
[IpakTHueckoe MpUMEHEHUE ANEKTPOIIU3A.

JeMoHCcTpanuu

BoccranoBnenue quxpomara Kajausi HUHKOM.

Boccranosnenne okcuaa meau (1) yriem u Bomopogom.

BoccranoBnenue quxpomMara Kainus STUIOBBIM CIIUPTOM.

OKHUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.

OkucnuTenbHbIE CBOMCTBA AUXpOMATa Kajusl.

["anibBaHWYECKHE DIIEMEHTHI U OaTapeKy.

OnexTponu3s pactBopa xsopuaa meau (11).

JlaGopaTopHbI€ OTBITHI

B3aumopeiicTBue METalNIOB ¢ HEMETalIaMH, a TakKKe€ C PacTBOpaMU COJIEH M PAcTBOPAMH
KHCJIIOT.

B3anmoneiicTBre CEpHOM M a30THOM KUCIIOT C MEJIBIO.

OkucnuTeNnbHbIE CBOMCTBA IEpPMAHTaHaTa Kalus B pa3IuyHbIX Cpelax.

2.10. Knaccugurayus eewgecms. Ilpocmoule sewjecmea

Knaccudukanust Heopranmdeckux BemecTB. [IpocTeie u cioknble BemiecTBa. OKCHIBI, HX
KJIacCH(UKAIHUSI. I'uapoxcuibr (ocHOBaHUA, KHUCJIOPOJICOAEprKalue KHCJIOTHI, amdo-
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TepHblernipokcuibl). Kucnotel, ux knaccudukanusa. OcHoBaHus, ux kiaccudukamus. Conu cpenHue,
KHCJIbIE, OCHOBHBIE U KOMILJICKCHBIE.

Mertamnsl. IlonokeHue MeTalIoB B MEPUOAUYECKON cCHCTEME U OCOOCHHOCTH CTPOCHUS HUX
aTtomoB. [IpocTeie BemecTBa — METaUIbl: CTPOCHHE KPUCTAIIOB U METAINIMYECKAsi XUMUUECKasl CBSA3b.
OO6mue ¢usznyeckue CBONWCTBA METAUIOB M MX BOCCTAHOBHUTEIBHBIE CBOMICTBA: B3aMMOJCHCTBHUE C
HeMeTaulaMu  (KUCIIOpOAOM, TajJor€HaMH, CEepoM, a30TOM, BOJOPOAOM), BOJOH, KHUCIOTaMH,
pacTBOpamMH COJIei, OpraHMYeCKMMH BeIlleCTBaMU (CIHMpTaMH, TaJoreHalkaHaMmu, (HEeHOJIOM,
KHCJIOTaMu), menoyaMu. OKCUJIbI U THUIPOKCUIBI METAIOB. 3aBUCUMOCTh CBOMCTB 3TUX COCAUHEHUN
OT CTENEHEN OKUCIICHHS] METAJJIOB. 3HAYE€HNE METAIOB B IPUPOJIE U KU3HHU OPTaHU3MOB.

Kopposzust meramnoB. [lonstue koppo3un. XuMuyeckas KOPpO3Hs. OIEKTPOXUMHUYECKas
Koppo3usi. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

OO01mre crocoObl MOMYyYeHHUST METaUIOB. MeTallibl B mpupojie. MeTajuryprus u €€ BHJbL: ITHPO-,
TUAPO- U 3JIEKTPOMETAILTYPrusl. DIEKTPOJIN3 pPaCIJIaBOB M PACTBOPOB COCAUMHEHUN METANIOB U €ro
MPaKTUYECKOE 3HAUCHHUE.

Hememannwi. Tlonoxenue HemeramioB B [lepuonndeckoii cucteme, 0COOGHHOCTH CTPOCHUS UX
aTOMOB. DJIEKTPOOTPHUIIATEIIBHOCTD.

bnaropoansie ra3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJIArOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMHUYECKHX U (PU3NICCKUX CBOUCTB.

Hemeramnsl — npocteie BeniecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTPOEHHUE UX. AJUIOTPOIHUS.
XuUMHUUeckrue cBoicTBa HeMeTalioB. OKHCIHTENILHBIE CBOKMCTBA: B3aMMOJIECHCTBHE C MeETaJIaMHu,
BOZIOPOJIOM, MEHEE AIIEKTPOOTPHULATEIbHBIMA HEMETAJIAMH, HEKOTOPBIMHU CJIOKHBIMH BEIIECTBAMU.
BoccranoBuTenbHBIE CBOWCTBA HEMETAUIOB B PEAKIHSIX C (TOPOM, KHCIOPOIOM, CIIOKHBIMH
BEIIECTBAMH — OKUCIUTENSIMU (a30THOM M CEpHON KUCIOTaMU U JIp.).

JemMoHcTpanuu

Konnexuus «Knaccuduxarms HeopraHndeckux BEUIECTBY U 00pa3Ilbl MPeICTaBUTENEH KIIACCOB.

Komneknus «Knaccuduxaiys opraHnuecKuX BEIIeCTB» U 00pa3iibl IPEJICTABUTENCH KIIaCCOB.

Mopenu KpUCTaUIMYECKUX PEUIETOK METAIIOB.

Konnekuust MeTanioB ¢ pa3HbIMH (PU3NYECKUMH CBONCTBAMHU.

B3aumMopeiicTBue IUTHSI, HATPHUsS, MArHUsS W JKelie3a C KUCIOPOAOM; IIEIOYHBIX METAIJIOB C
BOJIOM, crUpTaMH, ()E€HOJIOM; LIMHKA C pacTBOpPAMHU COJSIHOW M CEPHOW KHCJIOT; HAaTpusl C CEpoi;
AITIOMUHHMS C HOJIOM; JKeJie3a ¢ paCTBOPOM MEJTHOTO KYIIOpOCa; aJlOMUHUS C pACTBOPOM €IKOT0 HaTpa.

OKcubl ¥ THAPOKCUIBI XPOMA.

Koppo3us meTanioB B 3aBUCUMOCTH OT YCIIOBH.

3amuTa METauIOB OT KOPPO3HH: 00pa3Iibl «HEPKABEEK», 3aAlIUTHBIX MOKPHITHH.

Konneknus pya.

DJIEKTPOJIN3 PACTBOPOB COJIEH.

Mopnenu KpUCTaNIMYECKUX PEIIETOK Ho/1a, anmasa, rpadura.

Annorponust hochopa, ceprl, KUCIOPOIa.

B3aumoneiictBue BoIOpOJa € KHUCIOPOJOM; CYpbMbl C XJOpPOM; HATpusi ¢ MOJOM; XJIOpa C
pacTBOpoM OpoMHIa Kajus; XJOPHOH M CEPOBOJOPOAHOM BOABI, 0OeCIBEUMBAHHE OPOMHOW BOJBI
STUJICHOM WJIM allE€TUIICHOM.

JlaGopaTopHbI€ OTBITHI

O3znakomMieHHe ¢ 0Opa3laMu MpeCTaBUTENEH KI1acCOB HEOPTaHUYECKUX BEIECTB.

O3HakoMmieHHE ¢ 00pa3laMu MpeACTaBUTENCH KJIaCCOB OPraHNYECKUX BEIICCTB.

O3HaKOMJIEHUE C KOJUJIEKIIHEHN py.

[Tomy4yenue kucmopoaa 1 ero CBOMCTBA.

[Tonyuenue BOgOpOIa U €ro CBOKCTBA.

[Tonydenune niaacTUYECKO Cepbl, XUMHUYECKHUE CBOMCTBA CEPHI.

BzaumopeiicTBre METamIOB ¢ paCTBOPAMHU KUCIIOT U COJIEH.

CBolicTBa yris: aJicopOIMOHHBIC, BOCCTAHOBUTEIIBLHBIC.

B3anmoneiicTBre IMHKA WM QTIOMHHUS C PACTBOPAMH KUCIIOT U IIETOYECH.
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OKpaH_II/IBaHI/Ie IJIaME€HH KaTHOHaMU IICJIOYHBIX U IIECIIOYHO3EMCIIBHBIX METAJITIOB.

2.11. OcHognbie Kiaccvl HeOp2aHUYeCKUX U Op2aHU4ecKux coeouHeHul

Bonoponnbie coequnenus HemetauioB. [lonydeHne amMmuaka U XJIOPOBOJIOPOAA CHHTE30M H
KOCBEHHO. Pu3nueckue cBoilcTBa. OTHOLIEHHE K BOJIEC: KUCIOTHO-OCHOBHBIE CBOKCTBA.

OKcubl ¥ aHTUAPHIBI KapOOHOBBIX KHCIIOT. HeconeoOpa3syromme 1 coneo0pa3yronme OKCHIbL.
Kucnotueie okcunpl, ux cBoiicTBa. OCHOBHBIE OKCHJABI, MX CBOHCTBa. AMQOTEpHbIE OKCHABI, HX
CBOMCTBA. 3aBUCHUMOCTb CBONCTB OKCHJOB METAUIOB OT CTENEHH OKHUCJICHUS. AHTUIPUJIBI
KapOOHOBBIX KUCJIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

Kucnorsel opranmueckue m HeopraHuudeckue. KuCIOTBI B CBETE TEOPUU BJIEKTPOJIUTHYECKON
muccouuanuu. Kucnorel B cBeTe mporonuTudeckoil Teopuu. Kiaccudukamusi opraHU4YeCcKHX H
HEeOpraHuyeckux kuciaor. OOmme CcBOWCTBAa KHUCIOT: B3aUMOJCHCTBHE OpPraHUYECKUX U
HEOPraHMYECKUX KHUCIOT C METaUIaMU, OCHOBHBIMH M aM(OTEPHBIMU OKCHUIAMH M THUIPOKCHUIAMH,
coJsiMH, 00pa3oBaHHE CIOXHBIX 3(pUpoB. OCOOCHHOCTH CBOWMCTB KOHIEHTPHPOBAHHOW CEPHOH U
A30THOM KHUCIIOT.

OcHoBaHUsI OpraHuYecKue U Heoprannueckre. OCHOBAaHHUS B CBETE TEOPUU DIIEKTPOIUTHUECCKOU
muccouuanuu. OCHOBaHMS B CBETE MPOTONUTHYECKOW Teopuu. Kiaccubukamus opraHMyecKux M
HEOPraHWYECKUX OCHOBAaHMI. XHMMHUYECKHE CBOMCTBA IIEJIOYEH M HEPACTBOPUMBIX OCHOBaHHIA.
CBoiicTBa OECKUCIOPOIHBIX OCHOBAHUN: aMMHUaKa 1 aMUHOB. B3anMHoOe BIMsTHUE aTOMOB B MOJICKYJIE
aHUJIMHA.

AMdoTepHbIC OpraHMYECKHE W HEOPTAHUUYECKUE COSTUHCHUs. AM(POTEpHBIC OCHOBAHHS B CBETE
IPOTOIUTHYECKONH Teopuu. AMQOTEPHOCTh OKCHUAOB U THAPOKCUAOB IEPEXOJHBIX METaJIIOB:
B3aUMOJICCTBUE C KUCITOTAMH U IIETIOUYAMH.

Comu. Knaccubukanus u XuUMHUECKHe CBOMCTBa coneil. OcoOeHHOCTH CBOWCTB colei
OPTaHWYECKUX U HEOPTaHUYECKUX KUCIIOT.

['eneTnueckas CBSI3b MEXK]y KJacCaMU OPraHUYECKHX U HEOPTaHMYECKUX coequHeHui. [lonstue
0 TEHETHMYECKOW CBSI3M M TEHETHYECKUX psAJaX B HEOPraHMYECKOM W OpPraHWYECKONW XUMUU.
['eHeTnyeckue psaapl MeTauia (Ha MpUMepe Kalblidsg U JKene3a), HeMeTamna (cepbl M KPEeMHHS),
MIEPEXOTHOTO dJIeMeHTa (IMHKA). ['eHeTnueckue psabl U TeHETHYECKas CBS3h B OPraHUYECKON XUMUH.
EnanHcTBO MUpa BeliecTs.

JeMoHCcTpanuu

Konnekunu KUCTOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIOB, IEMOHCTPAIIHS UX CBOMCTB.

B3aumoneiicTBue KOHIEHTPUPOBAHHBIX A30THOM M CEPHOM KHCIOT, a TaKke paz0aBICHHOU
A30THOM KHUCIIOTBI C MEJBIO.

Peakuust «cepeOpsHOTo 3epKanay A MypaBbUHOM KUCIIOTHI.

B3aumoneiicTBue pactBopa rufpoKcua HaTpusi ¢ KUCIOTHBIMU OKcuaamu (okcuaoM (ocdopa
(V)), ampoTepHbIMU THAPOKCHIAMH (THIPOKCHIOM IIHNHKA).

B3aumopeiicTBue aMMHaka ¢ XJIOpOBOJOPOAOM U BOJOM. AHAJIOTMYHO AJI1 METUJIaMUHA.

B3aumopeiicTBie aMUHOKHUCIIOT € KUCIOTaMH U 1ienoyamu. OcyIiecTBieHne Nepexo/10B:

Ca— Ca0 — Caa(PO4),— Ca(OH),
P _PoOp _HgPOy
Ci — CuO— CuSO4— Cu(OH),— CuO— Cu C,H50H- C,H4 - C,H4Br,

JlaGopaTopHBIE OIBITHI

[Toryuenue 1 CBOMCTBA YTIIEKUCIIOTO rasa.

CBolicTBa COMNSTHOM, CEpHOH (pa30aBICHHON) U YKCYCHOM KUCIIOT.

BsaunmoneiictBre ruapokcuaa Hatpus ¢ consmu (cynbdarom meau (1) u xmopumom aMMOHuS).
Paznoxenune rugpokcuia Meau.

[Tomyyenue u ampoTepHBIC CBONCTBA THAPOKCH 1A ATFOMUHHSL.

ITomy4yeHue KeCTKOM BOABI U U3YYCHUE €€ CBOWCTB.

22



YcTrpaHneHrue BpeMEeHHOM U MOCTOSHHOM JKECTKOCTH.
[IpakTuyeckue 3aHATUS

[Tony4yenue XJ10pOBOJOPOAA U CONSTHOM KUCIOTHI, UX CBOWCTBA.
ITonmy4yenue ammuaka, ero CBOMCTBa.

XUMUS 3JIEMEHTOB

S-DJIeMEHTBI

Bonopoa. /IBOWCTBEHHOE TMOJIOKEHUE BOAOpPOAA B IEepUOAUYECKOM cucteMe. WM30Tombl
Bojopoaa. Tspkenmas Boma. OKHUCIUTENbHBIE M BOCCTAHOBUTENBHBIE CBOMCTBA BOJOpPOJAA, €ro
noJlyueHue u npumeHeHue. Posb Bogopo/ia B )KMBOM U HEKUBOM MPUPO/IE.

Bona. Ponp BoOmbl Kak cpegooOpa3yrollero BeEHIeCTBA KIETKH. OJKOJOTMYECKUE aCIEKThI
BOJIOMOJIb30BAHUS.

OnemenTsl !A-rpynmsl. Llenounsie metamel. O0IIast XapakTEPUCTHKA MICTIOYHBIX METAJIJIOB Ha
ocHoBaHuu mnonoxenuss B I[lepumonmyeckoii cucreme snemeHtoB Jl. M. MenneneeBa u cTpoeHus
atomoB. llomydenue, Quznueckue W XHUMHUYECKHE CBOMCTBA IIEJIOYHBIX MeTauioB. KaTuonsl
HIEIOYHBIX METAJUIOB KaK BakKHeWIas xuMudeckas (opma uMX CyIIECTBOBaHHS, PETYIATHBHASA POJIb
KaTHOHOB KaJIUs U HaTPpUsl B )KUBOM KiieTke. [IpupoiHbie COeTMHEeHNsI HATPUS U KaJIUsl, UX 3HaYEHUE.

Onementsl [TA-rpynmbl. O01mas xapakTepucTUKa MIEI0YHO3EMEIbHBIX METAIJIOB U MarHusi Ha
ocHOBaHMM mnoJioxkeHus: B Ilepuonnueckont cucreme snemeHtoB [[. WM. MenneneeBa u cTpoeHus
atoMmoB. Kanpiuii, ero monydenue, (pu3nueckue U XMMUYECKUE CBOMCTBa. BakHelime coequHeHUs
KaJIbLIMs, UX 3HaUYeHUEe U puMeHeHue. Kanpuuii B mpupoie, ero 6uojoruueckas posb.

p-OneMeHTHI

AnmfoMmuaNi. XapakTepHCTHKA QIIOMHHHS Ha OCHOBAaHMHM TONOKEHHS B Ilepuoanueckoit
cucteme snementoB J[.M. MenneneeBa u crpoenusi atoma. [lonydenue, pusndeckue u XUMHUYECKUE
CBOICTBa AJIIOMHUHUS. BakHelme coeMHEHUs aIOMUHUSA, UX CBOWMCTBA, 3HAYCHHE W NMPUMEHECHHE.
[IpupoaHble coeqUHEHUs aTIOMUHMS.

VYrnepon u kpemuuii. OOmias xapakTepuCcTUKa Ha OCHOBaHMH WX ToyioxkeHus B [lepuoandeckoit
cucteme JI. W. MenneneeBa u crtpoeHuss aroma. [IpocTelie BemiecTBa, 0Opa30BaHHbBIE ATHMH
snemeHTaMu. OKCHUIBI W THAPOKCHUIBI yriepoga W KpemHus. Baxueimme coiu yroiapbHOM u
KpEeMHHEBOU KucA0T. CUIIMKaTHAs: TPOMBIIUIEHHOCTb.

["anorenst. O01as XapakTEPUCTHUKA raJOT€HOB HA OCHOBAHWU UX MOJIOXKeHUs B [leproanaeckoit
cucrteMe snemeHToB [[. . MeHneneeBa u cTpoeHus aroMoB. ['aloreHsl — MpPOCThIE BEIIECTBA!
CTPOEHUE MOJIEKYJI, XUMHYECKHE CBOMCTBA, MOJYYEHUE WU NPHUMEHEHHE. BakHellune coeauHeHHs
rajioreHoB, UX CBOMCTBA, 3HAaUY€HHE M NpHUMEHeHHe. ['amoreHsl B mpupone. buomornueckas poib
rajoreHoB.

Xanpkorenbl. OOmas XapaKTepUCTHKA XalbKOTEHOB HAa OCHOBAaHMM UX TIOJNIOXKEHUS B
Ilepuonnueckoit cucreme sneMeHtoB JI.M. MenaeneeBa M CTpOEHHS aTOMOB. XaJlbKOre-Hbl —
npocThie BemecTBa. AmmoTponus. CTpoeHHe MOJIEKYN alFIOTPONHBIX MOIUGUKAIMNA U UX CBOMCTBA.
[TomyyeHnue u mpuMeHEHHE KUCTOpOa B cepbl. XalIbKOTEHBI B IPUPOJIE, UX OMOJIOTUYECKAs POJTh.

DOnemenTsl YA-rpynmnel. O0mas XxapakTepucTHKa 3JIEMEHTOB ATOW TPYMIMBl HA OCHOBAHHH UX
nonoxkeHus B [lepuoguueckoii cucreme anementoB Jl. 1. MenneneeBa u crpoenust atoMoB. CTpoeHue
MOJIEKYJIBI a30Ta M aJUIOTPONHBIX MoauduKaiuii pochopa, nx pu3NYecKue U XUMHUECKHUE CBOMCTBA.
Bognoponnsie coequnenust anemenToB VA-rpymnmbl. Okcuabl a3ota U pocdopa, COOTBETCTBYIOIINE UM
kucnoTel. Conu 3Tux KUcioT. CBONCTBA KHUCTOPOIHBIX COSAMHEHUN a30Ta U (hocdopa, X 3HAYCHHE U
npuMeHeHue. A3ot u ¢pocdop B mpupojie, uX OMOJIOTHYECKAS POJIb.

OnemenTsl 1Y A-rpynmnel. OOmiast XapakTepucTUKa dJIEMEHTOB 3TON TPYMIbl HA OCHOBAaHUH UX
nonoxkeHus B [lepuoguueckoii cucreme snnementoB . M. MenaeneeBa u cTpoeHuss aTOMOB. Y TJIEpOT
u ero amutorponus. CBOWCTBa aJUTOTPOMHBIX MOAH(HUKAIUI yriepona, UX 3HAUYCHUE U MPUMEHECHHUE.
OKcuIbl M TUIPOKCHIBI YriepoJa U KPEMHHUS, UX XUMUYecKue cBoucTBa. CoOJM YroJIbHOM H
KPEMHUEBBIX KUCIIOT, UX 3HAYCHHE U MpUMeHeHue. [Ipupomoodpasyromias posib yriepoaa sl KUBOH
Y KPEMHHS U1l HEXKUBOM PUPOJIBI.
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d-DnemeHTHI

Ocob6ennoctu crpoenusi atomoB d-anementoB (IB-VIIB-rpynm). Mezap, HHHK, XpoM, *Kele30,
MapraHel] Kak IMpOCThle BEIIEeCTBa, MX (HU3MYECKHEe M XUMHUYECKHe cBoWcTBa. Haxoxxienue sTux
META/UIOB B TpUPOZAE, HMX MoiyueHue u 3HadeHue. CoenuHeHus J-3JIEMEHTOB C pPa3IUYHBIMU
CTENEHSMH OKHCIEHUs. XapaKTep OKCUIOB MU THUIPOKCHUIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT
CTEIIEHU OKUCIICHUS] METAJLJIA.

JeMmoHcTpanu

Komnekuuu mpocThIX BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTAMU Pa3IUYHBIX 3JIEKTPOHHBIX
CEMENCTB.

Komnnekuuu MUHEpanoB v TOPHBIX MOPOI.

[Tonryuenue aoTpoONHbIX MoAUDUKAIHI KHCIIOpoaa, cephl, hocdopa.

XUMHUYECKUE CBOWCTBA BOAOPOa, KUCIOPOAa, cepbl, pochopa, raoreHoB, yriaepoaa.

Okcuabl cepbl, a3oTa, yriepoja, JKejle3a, MapraHua, MeAu C pa3IMYHbBIMU CTEHEHSMHU
OKHCJICHHS, X CBOICTBA.

I'mppokcunpl cepbl, XpoMa, Maprasiia, keine3a, MeAH, allOMUHUSA U IIMHKA, UX IOJIYyYEHUE U
XWMHYECKHE CBOMCTBA.

JlabopaTopHbIE ONBITHI

N3ydeHune CBOKWCTB IPOCTHIX BEUIECTB U COCTUHEHUN S-3JIEMEHTOB.

N3yueHue CBOMCTB MPOCTHIX BEUIECTB U COCTUHEHUI P-3JIEMEHTOB.

W3yueHre CBOMCTB MPOCTHIX BEIIECTB M COSTUHEHUH d-3JIEMEHTOB.

[IpakTuueckue 3aHATUS

[TomyyeHnue ruIPOKCUIOB ATFOMUHUS U IIMHKA; UCCIIEIOBAHUE UX CBOMCTB.

[Tomyuenue u vccaen0BaHUE CBOMCTB OKCUIOB Cepbl, yriepoaa, pocdopa.

2.12. Xumus 6 dcusnu obwecmea

XuUMUS U MPOU3BOACTBO. XUMHUUYECKas MPOMBIIIJIEHHOCTh U XUMHUUYECKHUE TE€XHOJIOTUH. ChIphe
JUIST XUMUYECKOM TIPOMBINUIEHHOCTH. Bojga B XUMHUYECKOW MPOMBINIUICHHOCTH. ODHEPTHS A
XMMHYECKOTO TpOM3BOJACTBA. HayuHble TOPUHLUMIBI XUMHUYECKOTO IPOU3BOJCTBA.  3aluTa
OKpY)KaIOIIeH cpeabl W OXpaHa Tpylda IPH XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaIuu
XHMHYECKOT0 Mpou3BojicTBa. CpaBHEHHUE MTPOU3BOICTBA aMMHUaKa U METaHOJIA.

XUMUS B CETbCKOM XO35MCTBE. XMMH3ALMS CEIBCKOTO XO35MCTBA U €€ HalpaBlieHUs. PacTenus
W TI0YBa, TOYBCHHBIA MOTJIONMIAOIINN KOMIUICKC. YJIOOpeHHs W WX KiIaccuPuKarus. XUMHUYCCKUE
CcpencTBa 3amuThl pacTeHuid. OTpullaTeIbHbIE MOCIEICTBUS MPUMEHEHUs MECTHIUAOB U 0opbba ¢
HUMH. XHUMH3aLM ;)KUBOTHOBOJICTBA.

XuMHS U IKOJIOTHs. XUMHUUYECKOEe 3arps3HeHne OKpykaromieil cpeapl. Oxpana rugapocdepsl OT
XUMHYECKOT0o 3arpsi3HeHus. OxpaHa MOYBBI OT XMMHUYECKOro 3arps3HeHus. OxpaHa aTMocdepsl OT
XUMUYECKOT0 3arpsisHeHus. OxpaHa Guiopsl U GhayHbl OT XUMHUYECKOTO 3arps3HEHUs. buoTexHomorus
Y T€HHAasl UHKEHEepUsl.

XuMUs 1 TOBCETHEBHAA KU3Hb yesloBeka. JJoMamiHsasa anteka. Moronme U YuCTAIIUEe CPEICTBA.
CpenctBa 60pbOBI ¢ OBITOBEIMH HAaceKOMBIMH. Cpe/icTBa JTMYHOW TMTHEHBI M KOCMETHKH. XUMHUS U
nuima. MapKUpoBKH YHAKOBOK NHUINEBBIX M TUTMEHUYECKHUX MPOJYKTOB M YMEHHE WX YHTaTh.
OKOoJIOrus KUInIa. XUMHUS U TCHETHKA YelIOBEKa.

JeMoHCcTpanynu

Moaenu npou3BOICTBA CEPHON KHACIOTHI U aMMHAKa.

Konneknust ynoOpeHuit 1 meCTUITUIOB.

OO0pa3ipl cpeacTB OBITOBOM XUMUU U JIGKAPCTBEHHBIX MPENapaToB.

[IpakTHueckue 3aHATHS

O3HaKkoOMJICHHUE ¢ KOJUIEKIIMEH yIOOpEHUI 1 MEeCTUITUIOB.

O3HakomIIeHHE ¢ 00pa3laMy CpeCTB OBITOBOM XUMHUU U JIEKAPCTBEHHBIX MPEMapaToB.
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IIpumepHbIe TeMbl pedepaToB (I0KJIAA0B), HHAUBUAYAJIBHBIX IPOEKTOB
buorexnonorusa u renHas uHxkeHepus — texnonorun XXI Beka.
HanotexHosiorusi kak IpUOpPUTETHOE HAMpPaBJICHUE Pa3BUTHSI HAYKH M MPOU3BOJCTBA B

Poccuiickoit @enepanuu.

CoBpeMeHHbBIE METO/Ibl 00€33apaKUBaHUST BOJIBI.

ANI0TpONHs METAJIOB.

Kuznup n gesrenpHocth .M. Menpaeneena.

«Ilepuognueckomy 3aKoHy Oyaylee He TPO3UT Pa3pyIICHUEM...»

Cunres 114-ro anemerTa — TpuyM@ pOCCHUICKUX (PU3UKOB-SICPIITHKOB.
H3otomnsl Bogopoaa.

Hcnonb3oBaHne pagioaKTUBHBIX H30TOIOB B TEXHUYECKUX IIEIIAX.
PentrenoBckoe U3nydeHUE U €ro UCMOJIb30BAHNE B TEXHUKE U MEJTUIIUHE.
[Tna3zmMa — 4eTBepTOE COCTOSHUE BEIIECTBA.

AMopdHBIe BEIIECTBA B IPUPOJIC, TEXHHUKE, OBITY.

OxpaHa OKpyXaroliel cpeabl OT XUMHUYECKOTO 3arpsi3HeHus. KojanuecTBEHHbIE Xa-

PaKTEPUCTUKU 3arpsI3HEHUS OKPY>KAIOIIEH CpeIbl.

[IpumeneHue TBepIOro U razoobpasHoro okcuaa yriaepoaa (1V).
3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyOonucniepcHble CUCTEMBI, UX Kilaccuukaus ¥ HUCIHOJIb30BaHUE B Mpodeccuo-

HaJIbHOU JIEITEIILHOCTH.

Kocmernueckue renu.

[IprMeHeHre CyCIIeH3Ui U AMYJIbCUN B CTPOUTEIBCTBE.

MuHepasbl U TOpHBIE TOPOABI KaK OCHOBA JTUTOCHEPHI.

PactBopsI Bokpyr Hac. Tumsl pacTBOpOB.

Boza xak peareHT u cpena Uit XUMHYECKOTo Ipolecca.

Kuzub u gestenpHocth C. AppeHuyca.

Bxitag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU NIEKTPOJIUTUYECKON JUCCOLUALINN.
VYcTpaHeHne )KecTKOCTH BOJIbl Ha TPOMBIIITIEHHBIX MPEATIPUATHSAX.

CepHas KUCIIOTa — «XJIe0 XMMHUYECKON MPOMBIIIIIIEHHOCTI.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT HA MPEANPUATHIX Pa3IMuHOTO MPOQUIIs.
OKcHIBI U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rurca.

[ToBapeHHas COIb KaK XUMHUYECKOE CBIPBE.

MHoronukuii kKapOOHAT KajbIUs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.

Peakiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

BupryanbHO€ MOJENIMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB.

DIIEKTPOJIN3 PACIUIABOB 3JIEKTPOJIMTOB.

[IpakTHyeckoe TpUMEHEHHE OHJIEKTpOiM3a: padUHUPOBAHUE, TalbBAHOIIACTHKA,

TaJIbBaAaHOCTCTHUA.

HcTopus nosydeHus: 1 mpou3BOJICTBA ATFOMUHUSI.

DNEKTPOIUTHUECKOE MOTYUeHHE U paQUHUPOBAHUE METH.

Kuzup n gesarensHOCTh . [I9BH.

Ponp meTayuioB B MCTOpPUM 4YEIOBEYECKOW UMBUIM3aMU. VICTOpus OTEYECTBEHHOM

I-ICpHOI\/'I MCTAJLJIYpruu. COBpCMCHHOC MCTAJLUTYPIru4cCKoOC IMporu3BoOaACTBO.

Hcropust 0Te4eCTBEHHOM IIBETHOM METaLUTypruu. Pobs METalsioB M CIUIABOB B HAYYHO-

TEXHUYECKOM IIporpecce.

Koppo3sust MeTamioB u criocoObl 3alUThl OT KOPPO3UH.
WuepTHbIE Wiy 61arOpoHbIC Ta3bl.

Poxxmaroniye coiu — rajJoreHsnl.

Uctopus mBeACKOW CIUYKH.
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HcTopust BOSHUKHOBEHUS M PAa3BUTHS OPraHMYECKON XVMHUH.

Kuznub u gesrenbHocts A. M. bytieposa.

BurtanusMm u ero kpax.

Ponp OTE4eCTBEHHBIX YYEHBIX B CTAHOBJICHUM U Pa3BUTUU MHUPOBOM OpPraHUYECKOH

COBpeMeHHHG OpeaAcCTaBJICHUA O TCOPHUU XUMHUYCCKOI'O CTPOCHHUA.
DKOIOTHYECKHE aCIIeKThI HCITOJIb30BaHUS YrJII€BOAOPOAHOI'O ChIPhS.
OKOHOMUYECKHE aCIEKThI MCKAYHAPOAHOI0 COTPYAHHUYCCTBA TII0 HCIIOJIB30BAHUIO

YIJII€BOAOPOAHOI'O ChIPhS.

HcTopust oTKpBITHA U pa3pabOTKU Ta30BbIX U HEPTAHBIX MecTOpoXxaeHui B Poccuiickoii

denepanyu.
. XuMUs yTICBOIOPOTHOTO CHIPhS M MOsI Oyayiast mpodeccusi.
. VYTIeBOJOPOIHOE TOIUIMBO, €r0 BHJIBI U HA3HAYCHHE.
. CHHTETUYECKHE KaydyKH: HCTOPHSI, MHOTO0Opa3Ke 1 MEePCIICKTUBHI.
. Pe3nHoTeXHUYECKOE MPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM Iporpecce.
. CBapo4HOE MPOU3BOCTBO U POJIb XMMHUHU YIJICBOIOPOJIOB B HEM.

HC(bTB " €€ TPAHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBLII'OJHOI'O MCKAYHAPOAHOT'O CO-

TPYIHUYECTBA.

TEMATHYECKOE IINTAHUPOBAHUE

ECTECTBEHHO-HAVYHBIN ITPODUJIIb [TPOPECCUOHAJIBHOI'O OFPASOBAHU S

[Tpu peanuzaruu coaepskanus o0Ee00pa3oBaTeIbHOIO yUeOHOTO IIpeaMeTa « XUMHUS B
npenenax ocsoeHus [IIICC3 CITO Ha 6a3e ocHOBHOTO 00111er0 00pa30BaHUs ¢ OTyYEHUEM CPETHETO
o6mero oopazoanust ([IIICC3) makcumanbHast yaeOHast Harpy3ka 00ydJarouXcsi COCTABIISIET:

o cretnuanbHOCTIM CI1O ectecTBeHHO-Hay4yHOTO TPOoduis mpodecCHoHaATbHOTO 00pa3oBaHuUs
— 285 4acoB, U3 HUX ayIuTOpHAas (00s3aTebHAs) HArpy3Ka 00yJaromuXcsl, BKIIFOYast 1a00paTopHEIC
OTIBITHI U IPAKTHUECKUE 3aHATHS, —24 Yaca; BHEAyIMTOpHAsl CaMOCTOsITeNIbHAs paboTa

obyvaronuxcsi— 261 gaca.

TemaTnueckuii riad

Bup yaeOHOI paboTh |
AynutopHsie 3aHaTHs. ComepkaHue o0ydeHHs Makcu Camoc Bcero [paktu | JlaGop
MaJlbHasi | TOSITENb YECKUX ATOPHBIX
Hast
Baenenne 3 1 2
1. Oprannyeckasi XuMusl 114 143 12 4 4
1.1. Tlpeamer opraHumueckoW XuUMHH. Teopus CTpPOEHHS 6 11 5
OpPraHMYeCKUX COEUHEHUN
1.2. TlpenenbHbIE YTIEBOAOPOIBI 6 11 2 2
1.3. DTHJICHOBBIC U IUEHOBBIEC YTIAEBOIAOPOIBI 9 11 2 2
1.4. AtleTuIeHOBBIE YTIIEBOJOPO/IBI 6 11
1.5. ApomaTrueckue yrieBoI0pOabI 3 11
1.6. TIpupoHBIC UCTOYHHUKH YTIIEBOJOPOJIOB 9 11
1.7. TUAPOKCUIIbHBIE COSAMHECHHUS 9 11
1.8. Anmbaerupl ¥ KETOHBI 9 11
1.9. KapOoHOBbIE KHCITIOTHI M X POU3BOIHBIC 9 11
1.10. YrieBos 15 11 2
1.11. AMUHBI, aAMUHOKHCIIOTBI, OCIKH 12 11 2 2
1.12. A3zoTcoaepkaliue TeTepOLUKINYECKUE COETUHEHUS. 9 11
HykenHOBbIE KHCIOTHI
1.13. Buonorudyecky akTUBHbIE COEAUHEHUS 12 11 2 2
2. O0mas u HeopraHwveckass XuMHs 168 120 10 2 2
2.1. Xumust — Hayka 0 BeIleCTBax 3 9
2.2. CtpoeHue atroma 6 9 2
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2.3. Ilepuommueckuil 3akoH u Ilepuomndeckas cucrema 9 9
xuMmmudeckux snmemeHToB J[. . Menneneera
2.4. CTpoeHue BeIecTBa 9 9
2.5. Ilonumepsl 9 9
2.6. JlucniepcHbIE CHCTEMBI 9 9 2 2
2.7. XuMuueckue peakuuu 15 9
2.8. PacTBOpHBI 33 12 2 2
2.9. OKHUCIIUTENEHO-BOCCTAaHOBUTEBHBIE peakuuu. 12 9 2
DJIeKTPOXUMUYECKUE MPOLIECCHI
2.10. Knaccudukanus Beniects. [IpocTsie BelecTa 6 9 2 2
2.11. OcHOBHBIE KJIacChl HEOPTaHUYECKUX U OPraHMYECKHUX 15 9
COCAMHEHUI
2.12. XuMHsl 2JIEMEHTOB 36 9 2
2.13. Xumusi B )H3HU 0011IeCTBa 6 9
[ToaroroBka BBHICTYIUIEHUH O 3alaHHBIM TEMaM, JJOKJIaJIOB,
pedeparos, 3cce, HHANBUIYATBHOTO POCKTA C
WCIIOJIb30BaHNEM HH(OPMAIIMOHHBIX TEXHOJIOTHH U Jp.
Bcero 285 263 24 8 6

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUYEBHOU JEATEJIBHOCTH

OBYYAIOIIUXCS
Conep:xanue
00yueHus XapakTepucTHKA OCHOBHBIX BU/J0OB JeSITE€JIbHOCTH CTY/1eHTOB (HA YPOBHE YUeOHBbIX jieiicTBHIi)
BamHeﬁmne yMCHI/Ie JaBaThb onpe,ueneHI/Ie nu OHepHpOBaTL CﬂellyIOHII/IMI/I XUMHWYCCKUMHU TIIOHATHAMMU: BCUICCTBO,
XUMHUYECCKHUC XI/IMI/I‘IGCKI/II‘/II 9JICMCHT, aToOM, MOJ'ICKyJ'Ia, OTHOCHUTCJIBHBIC AaTOMHas H MOHCKyHHpHaSI MaccChbl, HOH,
TIOHATUSA aJ'IJ'IOTpOHI/ISI, H30TOIIbI, XUMHUYCCKas CBA3b, SHCKTpOOTpI/IHaTCIIbHOCTb, BaJICHTHOCTb, CTCIICHb OKHCJICHUA,

MOJb, MOJISIPHAas Macca, MOJSIPHbIH OOBEM TIa3000pa3HbIX BEIIECTB, BELIECTBA MOJEKYJSIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHHS, PACTBOPBI, SJIEKTPOJIUT U HEITIEKTPOIIUT, IEKTPOIUTHIECKAs AUCCOLMALINS,
OKHCIIUTENIb U BOCCTAHOBHUTEINIb, OKHUCIICHHE U BOCCTAaHOBIICHHUE, TEIUIOBOI 3(deKT peakiyu, cKOpoCTh
XMMHUUYECKOH peakiiy, KaTajus,

OCHOBHEIE 3aKOHBI
XUMHHU

dopmynupoBaHe 3aKOHOB COXPAaHEHHUS MacChl BEMIECTB M ITOCTOSIHCTBA COCTaBa BEIIECTB.

YcTaHOBKa TNPUYUHHO-CICACTBEHHON CBS3M MEXKIy COJEp)KaHHEM 3THX 3aKOHOB W HalHCaHHEM
XUMHYIEeCKHX (OpMYIN U ypaBHEHUH. Y CTaHOBKA BONIONHMOHHOW CYIIHOCTH MEHJICIICCBCKOW M COBPEMEH-
HOW (opMynmupoBok mepuoguueckoro 3akona [I. M. MenneneeBa. OOBsICHEHHE (PUIUIESCKOTO CMBICIA
CHUMBOJIMKH TIEPUOJMYCCKON TaOMUIBI XUMHUYeckux anemMeHToB J[. M. MennmeneeBa (HOMEpOB IJIEMEHTA,
nepuoja, TPYINIbl) W YCTAaHOBKA MPUYMHHO-CIEICTBEHHON CBSI3M MEXAYy CTPOCHHEM aroMa H
3aKOHOMEPHOCTAMU HN3IMECHCHUA CBOMCTB JJIEMEHTOB H 06p330BaHHI)IX MU BEHICCTB B MNEpHUOJAX H
rpymnmnax.

XapakTepuCTHKa JJIEMEHTOB MaJIbIX M OOJIBIIMX MIEPUOIOB 110 UX MoJjioxkeHHo B [lepuoanyeckoii cucreme
. . MenneneeBa

OCHOBHBIE TEOpUHT

YcTaHOBKAa 3aBHCHMOCTH CBOMCTB XHMHUYECKHX BEOICCTB OT CTPOCHHUA aTOMOB 06pa3y}oumx nux

XUMHH XUMHUYECKHUX JJIEMEHTOB. XapaKTePUCTHKA BAXHEHIINX THUIIOB XUMHYECKHX CBSI3€ld M OTHOCUTEIBHOCTH
9TOH THIIOJIOTHH.
OOBsiCHEHHE 3aBICHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS KPUCTAJUIMICCKUAX PEIIETOK.
DOopMYyTUPOBKA OCHOBHBIX MOJOXEHUN TEOPUHU IIEKTPOIUTUYECKON TUCCOLMALMU U XapaKTEpPUCTUKA B
CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEAMHEHUH.
DopMyTUPOBKA OCHOBHBIX IMOJOXKEHUH TEOPUM XUMHUYECKOIO CTPOCHMSI OPraHMYECKUX COEAMHEHUH U
XapaKTEPUCTHKA B CBETE STOM TEOPHUHU CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COETMHEHUI
Baxwueiimme XapakTepucTHKa COCTaBa, CTPOCHHMS, CBOMCTB, MOJYUYEHHUS U IPUMeHEeHHs BakHernx MetamioB (TA u 11
BEILIECTBA W | A Tpymm, ATOMHHUS, Kelle3a, a B €CTECTBEHHO-HAYYHOM NpO(QUIIe W HEKOTOPHIX (-3JIEMEHTOB) M HX
MaTepHUabl COEJIUHEHU .

XapaKTepHUCTHKa COCTaBa, CTPOCHUS, CBOHCTB, OTY4YEeHHUS U MPUMEHEHUs BaxxHeHmmx Hemetamwios (VIII
A, VIIA, V” rpymm, a Takke azota U ¢ocdopa, yriaepoga U KpeMHHS, BOJOPOJA) U MX COSAMHEHHH.
XapaKkTepUCTUKa COCTaBa, CTPOCHUSA, CBOMCTB, IOJIY4YEHUS M TIPUMEHEHHUS Ba)KHEHIIMX KJIACCOB
YIJIEBOJOPO/IOB (AJIKaHOB, LIMKJIOAJIKAHOB, AJKEHOB, aJIKHHOB, apeHOB) M WX Haubojee 3HAYUMBIX B
HApOAHOXO3SIMCTBEHHOM ILJIaHE MPECTaBUTENCH.

AHanorvyHas XapakTepUCTHUKAa BAXKHEHMININX MpeAcTaBUTENEed JAPYrMX KJIACCOB  OPTaHHMUYECKUX
COCAMHEHUIl: METaHOJAa W 3TAHOJIA, CIOXKHBIX (HUPOB, KUPOB, MBUI, albICTHI0B ((HOPMAIBICTHIOB U
aleTaigbleru/ia), KETOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOH KHCIOTBI, AJISl €CTECTBEHHO-
Hay4HOT0 NpouIIs MpeACTaBUTENICH IPYTrUX KIaCCOB KUCIIOT), MOHOCAXapuIoB (TJIIOKO3bI), AUCAXaPUJIOB
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(caxap03f,1), nojarucaxapuioB (KanMaﬂa n IIeJ'IJ'IIOJIO3LI), aHWJIMHa, aMUHOKHUCJIOT, 6€HKOB, HUCKYCCTBCHHBIX
1 CUHTCTUYCCKUX BOJIOKOH, KaAy4yKOB, IJIaCTMAacCC

XuMHuecKkue OOBsICHCHHE CYIIIHOCTH XMMUYECKUX mporeccoB. Kimaccudukanus XUMHUECKUX PEeakiuil M0 pa3TudHbIM
peakuuu MPU3HAKAM: YHUCIy U COCTaBy IPOJIYKTOB W PEarcHTOB, TEIUIOBOMY 3(QeKTy, HampamieHuro, ¢ase,
HaJIMYUIO KaTaIn3aToOpa, U3MEHEHHUIO CTEIICHEH OKUCIICHHUS JIEMEHTOB, 00pa3yIoIIUX BEIIECTBA.
YcTaHOBKa TPU3HAKOB OOIIETO ¥ pa3IMIHOTO B THIIOJIOTHH PEAKIMHA Ui HEOPTaHMYECKOW U
OpPTraHMYeCKOM XUMHH.

Knaccugukanus BemeCTB M IPOIECCOB C TOYKH 3PCHHUS OKHCICHHUSA-BOCCTaHOBIeHHS. CocTaBicHHE
YpaBHEHHI PEAKITUi ¢ TOMOIILI0 METO/IA AJIEKTPOHHOTO OanaHca.

OOBsICHEHHE 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIMH W ITOJIOKEHUS XUMHUECKOTO PAaBHOBECHS OT
pa3IHYIHBIX (aKTOPOB

XUMHAYECKUH BrInonHeHNE XUMIYECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUH C TIPABMIIAMH 0E30TIaCHOCTH.
SKCHEPUMEHT HaOmonenue, Gpukcaiys 1 onMcaHue pe3yJbTaTOB MPOBEACHHOIO IKCIIEPUMEHTA

Xumnueckas [IpoBeneHue CaMOCTOSTENBHOIO MOWCKA XMMHUYECKOH HWH(OpMaluK € HCIHONB30BAHHUEM Pa3IHMYHBIX
uHpopmanus HCTOYHHMKOB (HAYYHO-TIONMYJISIPHBIX H3IaHUH, KOMIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HTepHera).

Hcnonb3oBaHHEe KOMITBIOTEPHBIX TEXHOJIOTHH Il 00pabOTKM U Iepeaydl XMMUIeCKoH HH(OPMAaLUH U ee
NIPE/ICTABIICHNUS B PA3JIMYHBIX (opMax

Pacuetst 1o . N
YcTaHOBKA 3aBHCUMOCTH MEXy KaYeCTBEHHON M KOJMYECTBCHHON CTOPOHAMH XMMHUYECKUX OOBEKTOB U
XUMHYCCKHM
IIPOIIECCOB.
dbopmymam u
Pemmenne pacueTHBIX 33139 110 XUMHYECKIM (POopMyiaM U ypaBHCHUSAM
YpaBHCHHUSIM
[IpodunsHOE n | OOBsICHEeHNE XUMUYICCKUX SIBIICHHUH, TIPOUCXOASAIINX B IIPUPOJIE, OBITY U Ha IPOU3BOJICTBE.
npodeccronanpHo | OmpenencHe BO3SMOXHOCTEH IPOTEKaHUS XUMHYESCKIX TPEBPAIICHAN B Pa3THYHBIX YCIOBHAX.
3HAYNMOE CoOnroeHne mpaBmil SKOJIOTHIECKHA TPAMOTHOTO ITOBENICHHSI B OKPY KAIOIICH cpee.
coliepKaHue OrneHKa BIMSHUS XUMHUYECKOTO 3arps3HEHHS OKPY)KalolmIed Cpelsl Ha OpPraHU3M YelOBeKa W APYTHE

JKUBBIC OPTaHU3MBL
CoGutoenre npaBui1 0€30MacHOro o0palieHust C TOPIOYMMHU ¥ TOKCHYHBIMU BELIECTBAMH, J1a00PaTOPHBIM
obopynoBanueM. [lonroroBka pacTBOpOB 3aaHHOI KOHLIEHTPAIMH B OBITY M Ha POM3BOCTBE.
Kputndeckast onieHKa JOCTOBEPHOCTH XUMHUYECKON MH(POPMAITNH, TOCTYNAIOIIEH 13 pa3HbIX HCTOYHUKOB

YYEBHO-METOJNYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
ITPOT'PAMMBI YYEFHOI'O ITPEJIMETA « XUMMS»
JlaGopatopus xumuu Nel6
- pabouee MecTO MpenoaBaTes;
- paboune MecTa 00yyarOLUIUXCS;
- CYIIMJIbHBIN MIKaQ;
- TUCTWILIATOP;
- JJIEKTPOJIU3ED;
- TaOIUIIBL;
- CXEMBI;
- TUTaKaThI,
- MOJIETI CTPOCHHUSI OPTaHUYECKUX U HEOPraHUYECKHUX BEIIECTB;
- NHCTPYKLIUOHHBIE KAPTHI;
- HabOpBI PEAKTUBOB;
- BoasgHasa OaHs;
- BEChI AaHAJTUTHYECKHUE;
- Beipsimurens BCI;
- KUHOIIPOEKTOD;
- My(enbHas eysb;
- IOPTPETHI YYEHBIX — XMMUKOB;
- CTEH/BL:
XMMHYECKHE 3HaKH; TaOJIMLa paCTBOPUMBIX COJIEH;
psIT aKTUBHBIX METAJUIOB; JIAOOPATOPHBIA CHHTE3 aMMHUaKa, anmnapara Kuna; peakius cpessl;
nepuoauyeckas cucrema semeHtoB .M. Menneneena;
MoOubHBIH TPOoeKIMOHHBIN KoMIUIekT: HoyTOyk Samsung ND-RC710 MynsTumeuitHbIit
npoekTop RoverLight DVS 850
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DKpaH NMepeHOCHOMN

Onepanuonnas cucreMa Windows 7 HomePrem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KOMHBIOTCpHLIfI Kj1aCC € JIMOCH3UOHHLIM ITPOrpaMMHBIM 06€CH€‘-ICHI/I€M n MyJILTI/IMeILI/II\/JIHBIM
npoexktopoM NelO

- TCXHUYCCKUC CPCACTBA 06y‘-I€HI/ISII

Cucremusiii 6110k (10 mt.): IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monutop (10 mt.): LG Flatron W1943C

Cucremusrii 6510k: IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb, DVD/RW
Monutop: LG Flatron W1943C

[TpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayamno KOJIOHKH

Oneparmonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

MicrosoftProject 2010

1C: byxrantepus 8 yueOHast Bepcus

1C: byxrantepus 8.1 yueOHas Bepcus

1C: byxranrtepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack,
LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint. NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomerenune a1t CaMOCTOSTENHHOM pabOoTHI (OMOIMOTEKA, YATATBHBIHN 3aJ1 C BBIXOJIOM B CETh
WuTepHer)

Cuctemnsrii 6;10k(61T.): IntelCore 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monutop(6 mT.): BENQ E910

Cucremusriii 6510k: IntelCore 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MouuTtop: Acer V226HQL

M®V: Canon IR 2520

Cucremnsiitonok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

MouuTtop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroitma
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AyJro KOJIOHKH
Onepanuonnas cucrema Windows 7 Pro 32 bit
Microsoft Office 2010 Standard
7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner
CDBurnerXP, PDF-XChangeViewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITIPEJMETA
KoHTpoIb 1 O11eHKa pe3ynbTaTOB OCBOCHHUSI IUCIUIINHBI OCYIIECTBIISIETCS IPETNIOIaBATENIEM B

Mpoliecce MPOBEACHUSI YCTHOTO U MUCbMEHHOTO OMPOCa, TECTUPOBAHUS, A TAKXKE BBIIIOJHEHUS
00yJaronMMUCs WHIMBUIYAIBHBIX 33JIaHUN, TPOCKTOB, HCCIICTOBAaHUH.

PesynbTarel 00yueHUs
(mpenMeTHbIE pe3yIIbTaThI)

@DopMBbI 1 METO/bI KOHTPOJISL M OLIEHKH
PE3YIONBTATOB OOyUEHUS
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B pesynbraTe 0cBOCHMS AUCIMIUIMHBI 00yYaromUHCs
JIOJDKEH MPOAEMOHCTPUPOBATH NPEIMETHBIC PE3YJIbTAThI
OCBOCHUSI yueOHOM TUCIUILTMHBL " XuMus'":

- c(OPMUPOBAHHOCTH TIPEACTABICHUN O MECTE XUMHH B
COBPEMEHHOW Hay4YHOIl KapTHHE MHUPa; IOHUMaHUE POJIU
XUMHHU B (OPMUPOBAHIH KPYTro3opa U (PyHKIIMOHAIEHON
TPaMOTHOCTH YE€JIOBEKA ATl PEHICHHS PAKTHIECKUX
3a1ad;

OnepaTHBHBIA KOHTPOJIb B hopMme:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoT;
- BBITNIOJIHEHUE JIOKJIA/I0B,;

- IpOBEpKa U olleHKa pedepartos;

- IPOBEpPKa U OLIEHKA Npe3eHTalHH;

- 3aIIUTa IPOEKTOB;

- TECTOBBI KOHTPOJIb.

- BJIaIEHUE OCHOBOIOJIATaI0IIMMU XUMHYECKUMHU
MOHATHUAMH, TEOPUAMH, 3aKOHAMH U 3aKOHOMEPHOCTIIMH;
YBEPEHHOE NOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIUKOM;

OmnepaTHBHBIA KOHTPOJH B (hopMe:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadOT;

- UHOUBUYaJbHBIA YCTHBIN OIIPOC;

- (PpOHTANIBHBIH YCTHBIH ONPOC;

- TECTOBBII KOHTPOJIb;

- BBITTOJIHEHHE JIOKJIA/IOB;

- HaOJMI0/IeHUE 32 HaBBIKaMH PaOOTHI B ITI00aIbHBIX,
KOPHOPATHBHBIX U JOKAIBHBIX HHYOPMAIIMOHHBIX CETSX;
- MPOBEpPKA U OLICHKA pedhepaToB.

- BJIaICHUC OCHOBHBIMU MECTOJaMU HAYYHOT'O ITIO3HAHUA,
HCIOJIb3YyECMbIMU B XUMUU: Ha6J'IIO,H€HI/IeM, OIIMCAHHEM,
HU3MEPCHUCM, SKCICPUMECHTOM; YMCHHUC O6pa6aTBIBaTB,
0OBACHATH PeE3yabTaThl HPOBCACHHBIX OIBITOB U ACJIATh
BBIBO/JIbI; TOTOBHOCTH M CIIOCOOHOCTH MPUMCHATL MCTOJbI
TIO3HAHMS TTPU PCHICHUHN MTPAKTUYICCKUX 3a4a1;

OmnepaTHBHBIA KOHTPOJIB B hopme:

- IPOBEPKH M OLICHKHU MPAKTUIECKUX padoT;
- TECTOBBII KOHTPOJIb;

- 3aIUTa IPOCKTOB.

- chOpMHUPOBAHHOCTD YMEHHS JIABATh KOJMIECCTBEHHBIE
OIIEHKH U TPOU3BOIMTH PACYETHI 10 XHMHUYECKUAM
(dbopMynaM U ypaBHCHHSIM;

OmnepaTHBHBIH KOHTPOJH B (hopMe:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoOT;
- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- BBINIOJIHEHHE JIOKJIA/IOB;

- MPOBEpPKa U OlICHKa pedhepaToB

- 3aI[UTa IPOCKTOB;

- TECTOBBIA KOHTPOJIb;

- BJIaJICHUC TTpaBUJIaMU TCXHUKH 0€30IaCHOCTH npu
HCIIOJIb30BAHUHN XUMHUYCCKUX BEIIICCTB,

OmnepaTUBHBIM KOHTPOJb B (hopMme:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoT;
- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- IPOBEPKa KPOCCBOPIOB;

- (ppoHTANBHBIN YCTHEIH OTIPOC;

- IPOBEpKa U OIleHKa pedepaTos.

- cOpPMUPOBAHHOCTH COOCTBEHHOI! MO3UINH TI0
OTHOIIEHHIO K XUMHYECKOH MH(OPMALUH, TT0JTydaeMOi 13
Pa3HBIX HCTOYHUKOB.

OmnepaTHBHEIH KOHTPOJb B (hopMe:

- IPOBEPKH U OIIEHKH MPAKTHYECKUX PadoT;

- TECTOBBI KOHTPOJIb;

- 3aI[UTa IPOCKTOB;

- BBITIOJTHEHUE WHANBUIYAIBHBIX 3a/IaHUH C TPIMEHECHHEM
Internet

[IpomexxyTounas attectanus B (opMe dK3aMeHa 10 3aBEPIICHUI0 Kypca TUCITUTUTHHBI

@®opMBbI M METOABI KOHTPOJIS M OLCHKH Pe3yJabTATOB O0y4eHHMs NOJIKHbI MO3BOJATH
NpoBepATH y 00y4aroluXxcsl He TOJbKO cOPMHMPOBAHHOCTH NMpeAMETHBIX pe3yJbTaTOB, HO H
pa3BUTHE JUYHOCTHBIX U METANIPeAMETHBIX Pe3y/1bTATOB 00y4eHHUsl.

Pe3yJ’lLTaTLl OcHOBHBIE TOKA3aTeJH OICHKH (I)Ole)l U METO/Ibl KOHTPOJIAA U OLICHKHU

(JIMYHOCTHBIE U MeTanpeMeTHbIE) pe3yJabTarta

JIMYHOCTHBIE pe3yibTarbl
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- ropaoCcTd M yYBAXCHHA K | - IIPOSABJICHHUC IPAXAAHCTBCHHOCTH, I/IHTepHpeTaHI/IH PE3yJIbTATOB

UCTOPHH u JIOCTHIKEHUSAM | TTaTPUOTU3MA; HAOJIOICHUIT 32 JCATEIBHOCTHIO
OTEUECTBEHHOW XUMUYECKOW HAyKH; | - 3HAHHUE UCTOPHH CBOEH CTPaHBI; o0yyarolerocs B IIpolecce OCBOCHUS
XUMHYECKH TPAMOTHOE TIOBEICHUE B | - JIEMOHCTpaLus MOBEJICHHS, | 00pa30BaTEIBHON MPOrPaMMBbI
poeCCHOHALHOMN NEITENbHOCTH U B | JOCTOHHOrO rpaxaaHuHa PO - IPOBEPKH U OI[CHKH MPAKTHYCCKUX
OBITY TIpH OOpAICHUHN C XUMHUYCCKAMH pabor;

BEILIECTBAMH, MaTepuaiaMu u - TECTOBBIH KOHTPOJIB;

npoLeccamu; - 3aIIUTa TIPOEKTOB;

- BBIIIOJTHCHHE HHINBUYAIBHBIX 33TaHHUI
¢ mpuMmeHeHneM |Internet

- TFOTOBHOCTh K MPOJOJKCHHIO | - IPOSIBJICHUE aKTHBHOW )XM3HEHHON | MHTepnpeTanus pe3ynpTaToB

o0pa3oBaHuA u MOBBIIICHHUS] | HO3UILIUM; HaOJIIOICHUH 32 IesATEeNEHOCTHIO
KBaNn(pUKaIuu B n30paHHON | - IPOSIBIICHUE YBAKEHHUS K o0yyatorerocs B IIpolecce OCBOCHUS
npo(eCCHOHANBHON  JIEATEIbHOCTH W | HAIMOHAIBHBIM U KYJIbTYyPHBIM 00pa3oBaTeIbHON IPOrPaMMBI.
OOBEKTHBHOE OCO3HAHHE POJH XHd- | TPAAMLMAM HapojaoB Pd; - IPOBEPKH M OLIEHKH NPAKTHYECKUX
MHYECKHUX KOMIIETEHIIUI B 3TOM; - YBO)KCHHUE O0IIIeYET0BEYECKHX U pabor;

JEMOKPATHYECKUX LIEHHOCTEH - IPOBEPKH M OLIEHKH J1a00paTOPHBIX

- JeMOHCTpauusi TOTOBHOCTH K | paboT;

WCIIOJTHEHUIO BOWHCKOTO IOJITa - IPOBEpKa KPOCCBOPOB;

- (DpOHTANBHBIN YCTHBIN OTIPOC;
- IPOBEPKA U OIIeHKa pedepaTos.

- YMEHHE HCIIONIBL30BaTh | - JEMOHCTpanus c(hOpMUPOBaHHOCTH | MHTeprperanns pe3ynbTaToB
JOCTYKEHUS COBPEMCHHOW | MUPOBO33PEHUS, OTBEYAIOILETO HaOTIOCHUH 32 IESITEIbHOCTHIO
XUMHUYECKOH HAayKM H XUMHYECKHUX | COBPEMEHHBIM PEallUsiM; o0ydaroIerocs B IPOIEcCe OCBOCHUS
TEXHOJIOTHH JUIs MOBBIIICHHUS | - IPOSBICHUE OOLIECTBEHHOIO 00pa3oBaTeIbHON IPOrPaMMBI
COOCTBEHHOT'O UHTEIEKTYaJIbHOTO | CO3HAHUS, - HabJroIeHUE 32 HaBBIKAMU pabOTHI B
pa3BUTHUA B BbI6p3HHOI71 - BOCIIMTAHHOCTb U TAKTUYHOCTbD, rno6aan1,1x, KOPHOPpaTUBHBLIX U
podecCHOHaNbHON NesITeIbHOCTH; - JIE€MOHCTpALKsl TOTOBHOCTH K JIOKAJBHBIX HHPOPMALMOHHBIX CETSIX;

CaMOCTOSITENIbHOM, TBOPUYECKOHN

JIESITEIIBHOCTH

MeTal’[pe)lMeT]—[])Ie pe3yabTarhbl

- MO3HABATEIbHON - OpraHM3aIHUs CAMOCTOSTEIBHBIX WuaTepnpeTanus pe3ynbpTaToB
JIeATEeIIbHOCTH u OCHOBHBIX | 3aHATHI B XOJI€ U3YUCHHS HaOJII0JICHUH 3a JIeITeIbHOCThIO
WHTEJJIEKTYalbHBIX omeparuii | 0011e00pa30BaTENbHBIX JUCUUILIMH; | 00Y4YaroIIErocs B MPOLIECCEe OCBOCHHUS
(TmocTaHOBKH 3a1a4y, | - YMEHHE IUIaHUPOBATh COOCTBEHHYIO | 00pa30BaTeIbHON MPOTPaAMMBI
(hopMyIMPOBAHUS TUIIOTE3, aHAIN3a M | JEATEIBHOCTD; - BBITIOJIHCHHE WHINBUAYAIbHBIX 3aIaHUMA
CHUHTE3a, CpaBHEHHs, O0O0OIIeHHs], | - OCYLIECTBIECHUE KOHTPOJIA U ¢ mpuMeHeHueM Internet
CHUCTEMaTH3al1H, BBIABJIEHNS | KOPPEKTUPOBKHU CBOCH

MPUIHHHO-CIICJICTBEHHBIX CBsI3€M, | JESITENbHOCTH;

MOWCKA AaHAaJOrOB, (QOPMYIUPOBAHHS | - HCTIOJIb30BaHHUE Pa3IHYHBIX

BBIBOJIOB) ISl PEIICHHS TIOCTABICHHOHN | PECYPCOB TSt JIOCTHIKCHHS

3aJ1a4H, MPUMEHEHHE OCHOBHEIX | IOCTaBJICHHBIX LENe

METOJIOB  MO3HaHUsA  (HAOIIOACHMS,

Hay4HOTO IKCIIEPUMEHTA) JUTSL

W3YyYeHUsI PA3IN4YHBIX CTOPOH XH-
MHUYECKUX OOBEKTOB W TIPOIIECCOB, C
KOTOPBIMH BO3HHKA€T HEOOXOIUMOCTH
CTaJIKUBaThCI B NPOQECCHOHATBHON

chepe;
- HCIIOJIB30BAHUC pa:qume = JIeMOHCTpa[H/IH KOMMyHI/IKaTI/IBHI)IX I/IHTepnpeTauI/m pe3yﬂbTaTOB
WCTOYHUKOB s MOJIy4eHHsl | CIIOCOOHOCTEH; HaOJIIOIEHUH 32 JEITENHHOCTHIO
XI/IMI/I‘IGCKOﬁ I/IH(l)OpMaL[I/II/I, yMeHI/Ie - YMGHI/IG BCCTHU JUaJIOr, y‘{I/ITI)IBaH 06}"131011161“0051 B l'IpOIICCCC OCBOCHUA
OLUCHUTH cec ILOCTOBepHOCTB JIIsL IIO3UIUIO prrI/IX y‘laCTHI/IKOB O6pa30BaTeJ'H;H0ﬁ HpOFpaMMLI.
JOCTUXKCHUSA XOpOHII/IX pe3}/J'II>TaTOB B JCATCIBHOCTH, - Ha6J’IIOI[€HI/I€ 34 HABBIKAMHU paGOTLI B
npodeccronanbHOI chepe; - YMEHHE Pa3pelIuTh KOHQIMKTHYIO | INI0OAJbHBIX, KOPIIOPATUBHBIX U
cmyaumo JIOKAJIBHBIX I/IH(I)OpMaI_lI/IOHHI)IX CETSIX,
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