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KOMIIETEHTHOCTHOTO MO/AX0/1a:

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

-BBIIIOJIHEHNE OOy4YaroIMMHUCS Ja0OpaTOPHBIX M NMPAKTUYECKUX 3aHSATHH, BKIIOYAs Kak
00s3aTEIbHBIE  KOMITOHEHT MMPAKTUYCCKUEC 3ajlaHusd C HCIHOJIb30BAHHMEM IICPCOHAIBHBIX
KOMIIBIOTEP

[MOJACHUTEJIbHAA 3ATIMCKA

[Tporpamma o6mieoOpa3oBaTesbHOM yuyeOHOro mnpenMera «XHUMHUSA» IpeJHa3HaueHa JUis
U3Y4YEHHUS XMMHUHU B TpoQeccHOHAIbHbIX oOpa3oBaTenbHbIX opranuzanuax CIIO, peamusyrommx
00pa30oBaTeNbHYI0 MPOTpaMMy CpeJHEero oO0IIero oOpa3oBaHMs B Ipeneiax OCBOEHUS MPOrpamMMbl
noarotoBku crenuanuctoB cpeanero 3peHa CIIO (IIICC3 CIIO) na 6a3e OCHOBHOTO OOIIETO
00pa3oBaHUs MpH MOATOTOBKE KBAIM(UIIMPOBAHHBIX pabounX, CIyXKallUX, CIELUAINCTOB CPEIHEro
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii PI'OC cpemHero oOmiero oOpa3oBaHUS,
NPEIbIBISEMBIX K CTPYKType, COJIEp)KaHHIO W pe3yiabTaraM ydeOHOro mpeamera «XWMHS», B
COOTBETCTBUM ¢ PekoMeHIalusMH 10 OpraHU3alMU MOJY4YEeHHUs cpeaHero olmiero obpa3oBaHUs B
npelenax OCBOEHHUS 00pa30BaTENbHBIX MPOTpaMM CpPEAHEro MpOo(ecCHOHAIBLHOrO0 00pa3oBaHUS Ha
6a3e OCHOBHOro oOmiero o0pa3oBaHHsA C Yy4eTOM TpeOOBaHUM (enepaabHBIX TOCYAapPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB W TONydaeMod Tpodeccud WM  CIeMUAIBHOCTH  CPEITHETO
npodeccuoHaabHOro obpa3oBanus (nmucbMo JlemapramMeHTa rocyJapCTBEHHOM MOJUTHKH B cdepe
noAroToBku padbouunx kaapos u AI[10 Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copneprkanue mporpamMmbl « XMMHUs» HaIIPaBICHO Ha JOCTH)KEHHUE CIIETYIONNX IieNeil:

- ¢opMHpOBaHUE y OOYUYAIOMINXCS YMEHHS OLEHHBATHh 3HAYUMOCTh XHMUYECKOTO 3HAHUS JUIS
KaXJI0T0 YelIOBEKa;

- (opmupoBaHue y OOYYAIONIUXCS IIEJIOCTHOTO MPEJCTABICHUS O MUPE M POJIU XHMHUH B
CO3/IaHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHONM KapTHHBI MHpA; YMEHHUS OOBSACHATH OOBEKTHI M
IIPOLIECCHl OKPYXKAOIIEH ACHCTBUTEIBHOCTH: MPUPOJHOM, COLHMAIBHOM, KYJIbTYPHOW, TEXHHUYECKOU
Cpelbl, — UCMOb3Ys JJIS 3TOr0 XMMUYECKHE 3HAaHUS;
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- pa3BUTHE Yy OOydYaroIIMXCSd YMEHUH pa3ianyarh (akThl U OICHKH, CPaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJCTh WX CBSI3b C KPUTEPUSMU OILICHOK U CBSI3b KPUTEPHUEB C OIMPEICICHHOM CUCTEMOI
HeHHOCTeH, GOpMYyIUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO O3UIIHIO;

- mnpuoOpereHHe OOydYaIOMMMHUCS OMbBITa Pa3HOOOpa3HOW NEATEeIBHOCTH, TO3HAHUA U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, UMEIONIMX YHUBEPCAJIbHOE 3HAUYEHUE MAJISl Pa3IMYHBIX BHUJIOB
NESTENIbHOCTH (HABBIKOB pEIICHHs MPOoOJIeM, MPUHATHS PEIICHHM, MOWCKa, aHauu3a U 00pabdoTKH
uH(pOpMallii, KOMMYHUKAaTHUBHBIX HABBIKOB, HaBBIKOB H3MEPEHHI, COTpPYAHMYECTBA, O€30MacCHOIO
oOpalieHus ¢ BeEeCTBAMH B TTOBCEIHEBHOM JKU3HU ).

B mporpaMMmy BKJIIOYEHO COJEp>KaHUE, HaIlpaBleHHOe Ha (OPMHUPOBAHHME Yy CTYJIEHTOB
KOMIICTCHIUIM, HEoOXoauMbIX g kadecTBeHHOro ocBoeHus IIIICC3 CIIO na 0a3e OCHOBHOTO
o01rero o0pa3oBaHus C MOJIYYCHHUEM CPETHETO 00IIero 00pa3oBaHus;

MPOrpaMMbl TIOJITOTOBKH KBaTHU(UIIUPOBAHHBIX Pab0OYMX, CIYXKAIIUX, TPOrPaMMBbI TIOJTOTOBKH
crienanucToB cpeanero 3seHa [ITICC3.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IMTPEAMETA «XUMUA»

[IporpamMmmayueOHOro mpeaMera «XHUMHs» SBISETCS OCHOBOM JUIsl pa3paboTKu pabodmux
OporpaMM, B KOTOPBIX TPOeCCHOHATbHBIC O00pa30BaTEIIBHBIC OpPTaHHW3AINK, PEaTU3YIOIIHe
o0pa3oBaTeNnbHYyI0 MIPOrpaMMy cpelHero obmero oopasosanus B npeaenax ocoenus [IIICC3 CIIO
Ha 0a3e OCHOBHOIO 00Imero oOpa3oBaHHs, YTOUHSIOT COJACpXKaHHE y4eOHOro Marepualia,
MOCIIE0OBATENbHOCTh €r0 W3Y4YEHHUs, paclpelielieHre yu4eOHBIX 4acoB, TEMAaTUKYy pedepaToB, BUIBI
CaMOCTOSITCIILHBIX PabOT, YUYUTHIBas cCHeNU(HUKY TporpaMM TIOJATOTOBKH KBaTU(UIIUPOBAHHBIX
paboumx, CIy>KaluX U CIEeHATUCTOB CPEIHEr0 3BeHa, OCBauBaeMOi MPOo(heCcCHH WK CIEeIHaTbHOCTH.

[TporpaMMa MOXET HCHOJB30BAThCA APYTUMU TPO(HECCHOHATBLHBIMA 00pa30BaTEIIEHBIMU
OpraHU3aUsIMH, PEATU3YIOIMIMMH 00pa30BaTEIbHYI0 MPOrpaMMy CpelIHero ooIiero odOpa3oBaHHs B
npeznenax ocsoerus [IIICC3 CIIO na 6a3e 0cHOBHOTO 00IIIero 00pa3oBaHHs

MECTO YYEBHOI'O IMTPEJMETAB YUYEBHOM IJIAHE

Y4eOHb1ii npeamer «XuMHsS» SBISETCS YYCOHBIM IMPEAMETOM IO BHIOOPY W3 00sA3aTEIBHOM
npenMeTHoii obnactu «EctectBennbie Hayku» OI'OC cpeanero obmero o0pa3oBaHusl.

B mpodeccronanbHbIX 00pa3oBaTEeNbHBIX OpraHU3alMSIX, PEANTU3YIOIUX 00pa30BaTEIbHYIO
mporpaMmy cpeaHero oomiero oopasosanus B npenenax ocsoeHus [IIICC3 CIIO na 6a3e 0OCHOBHOTO
obmiero oOpa3oBaHus, y4eOHOro mnpeamera «XUMHUS» HU3Yy4daeTcsi B 00Ie00pa3oBaTeIbHOM ITUKIIE
[MIICC3 CIIO Ha 06a3e OCHOBHOTO 00mIero 00pa3oBaHUS C TMOJYyYEHHEM CpPEIHEero OOIIero
obpazosanus (ITTICC3).

B yuebnpix mmanax I[IIICC3 wmecto yueOHOro mpenMera «XUMHUS» — B COCTaBe
o011eo0pa3oBaTeabHbIX JAUCHUIUIMH MO BbIOOPY, (hOpMHpyeMbIX U3 00sA3aTEIbHBIX MPEAMETHBIX
obnacreii ®I'OC cpennero obuiero odbpazoBanus, s npodeccuit CIIO mnu cnenumansaocteit CI1O
COOTBETCTBYIOIIETO Tpoduist mpodeccuoHaIbHOr0 00pa3oBaHuUsl.

PE3VJIbTATBHI OCBOEHUA YYEBHOI'O ITPEJAMETA

OcBoeHue coaepx aHus yueOHOro mpeamera «XuUMHUS», O00ECIEUUBAET JOCTH)KEHHE
00yYaromuxcst CAeIyIoIuX pe3ynbTaToB:

. JIUYHOCMHBIX:

- YYBCTBO I'OpA0CTHU U YBAXKXCHUA K HCTOPUH U JOCTUKCHUAM OTE€YECTBEHHOU XUMHYECKOMN
HAyKH; XMMHUYECKH TPaMOTHOE IMOBEACHHE B MPO(EeCCHOHANBLHON MeATENbHOCTH U B OBITY TIpH
06paHIeHI/II/I C XUMHUYCCKHMMU BEIICCTBAMU, MaTCpUAJIaMHU U ITPOLCCCaMU;

- TOTOBHOCTH K MPOJOJIKEHHUIO 00pa30BaHUs U MOBBIMICHUS KBaMu(UKauu B N30paHHON
MpOoPECCHOHAIBHON ACSATENHPHOCTH W OOBEKTHBHOE OCO3HAHHUE POJM XMUMHUYECKUX KOMIIETEHIIUH B
ITOM;

- YMCHHUEC HCIIOJb30BATH JOCTUKCHUA COBpeMeHHOﬁ XUMHUYECKOMI HAaYKH U XHUMHYCCKHUX
TEXHOJIOTUI JJii TIOBBINICHHUS COOCTBEHHOTO HMHTEIUIEKTYAIbHOTO pa3BUTHS B  BBIOPAHHOM
poeCCHOHATBHON JIeATETHHOCTH;

° Memanpe()memyblx:


file:///C:/Users/Гим/Desktop/Примерные%20программы%2016/История.doc%23bookmark3
file:///C:/Users/Гим/Desktop/Примерные%20программы%2016/История.doc%23bookmark3

- WCIIOJIB30BAHUE PA3JIMYHBIX BUJOB IIO3HABATEIBHOW JESATEIBHOCTU W  OCHOBHBIX
MHTEIJICKTYaTbHBIX Omepanuil (IIOCTaHOBKYU 3a1add, (HOpMYJIMpPOBAHUS THIIOTE3, aHAIM3a U CUHTE3a,
CpaBHEHHMsI, 00O0OIIEHUSs, CUCTEMaTH3allii, BBIABICHUS NPUYMHHO-CIEICTBEHHBIX CBS3€H, MOUCKA
aHAJIOTOB, (OPMYIUPOBAHUS BHIBOJIOB) Ui PEIICHUS MOCTABICHHON 3aa4, MPUMEHEHHE OCHOBHBIX
METOJIOB MMO3HaHUs (HAONIOJCHUS, HAYYHOTO SKCIEPUMEHTA) Uil U3YYEHUs Pa3IMYHBIX CTOPOH XH-
MHUYECKUX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJMMOCTh CTaJIKHUBAaTHCS B
npodeccuoHabHOU cdepe;

- UCIIOJIb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB JUIS TMOJIYYCHUS XHUMHYECKON HH(OpMAIUH,
YMEHHE OLICHUTh €€ JOCTOBEPHOCTH ISl JOCTHIKEHHS XOPOILIUX Pe3yabTaTOB B Mpo¢eCcCHOHaIbHOU
cdepe;

* IPEIMETHBIX:

- c(hOPMHUPOBAHHOCTh MPEJACTABICHUNA O MECTe XHUMHUH B COBPEMCHHON HAaydyHOH KapTHHE
MUpa; MOHMMAaHHE POJIM XUMUU B (HOPMHPOBAHMHM Kpyro3opa U (PyHKIHUOHAIBLHOM T'PAMOTHOCTH
YeJI0BEKA I PELICHUS TPAKTUYECKHUX 3aaY;

- BJIQJICHUE OCHOBOIMOJATalOUUMU XWMHUYECKUMU MOHATUAMH, TEOPUSMH, 3aKOHAMH M
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMM METOJAMHM HAyYHOI'O MO3HAHUS, HWCIOIb3YEMBIMHU B XHUMUHU:
HAOJIIO/ICHUEM, ONHMCAHHEM, HW3MEPCHHEM, OJKCIICPUMEHTOM;, YMEHHE 00pabarhiBaTh, OOBSCHATH
pe3yNbTaThl IPOBEICHHBIX OIMBITOB U JIENIATh BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH TPUMEHSTH METO/IbI
MO3HAHUS MPU PELICHUHU MPAKTHYECKUX 3a/1a4;

- c(hOpPMUPOBAHHOCTh YMEHHUS /1aBaTh KOJIWYECTBEHHBIC OLICHKH U MPOU3BOIUTH PACUETHI
0 XUMUYECKUM (hopMyiiaM U ypaBHECHUSIM;

- BJIQJICHWE TMpaBWJIAMHU TEXHUKUM OE€30MacCHOCTH TMpPH HCHOJIb30BAaHUH XUMHUYECKUX
BEILIECTB;

- c(OpPMUPOBAHHOCTh COOCTBEHHOHN MMO3UIIMKA MO OTHOIICHHIO K XUMHUYECKOW HHGOp-
MalllH, [TOJIy4aeMOU U3 Pa3HbIX HCTOYHUKOB.

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

COIEPKXAHUE YYEBHOI'O ITPEJIMETA
Bsenenue
Hayunbie MeTonpl MO3HAHUS BEIIECTB U XMMHUYECKUX SBJICHUNA. PoJIb DKCIIEpUMEHTa U TEOpUH B
xuMuH. 3HaueHue xumuM npu ocBoeHuu npodeccuit CIIO u cneunanpHocTelt CIIO ecrecTBeHHO-
Hay4HOTO MpoduiIs NpodhecCuOHaTFHOTO 00pa30BaHMS.

1. Opranunyeckasi XUMHst

1.1 TIpeomem opeanuueckoil xumui.
Teopusi cmpoenust OpeaHu4eckux coeOUuHeHul

[Tpenmer oprannueckoil xumuu. [loHsTHE 00 OpraHMYECKOM BEUIECTBE U OPraHUYECKON XUMHUH.
Kpatkwuii ouepk UCTOPUH pa3BUTHUSI OpraHWYecKol XUMuU. Butanusm u ero kpymenue. OcobeHHOCTH
CTPOEHUS OPraHUYeCKuX coenuHeHui. KpyroBopot yriepona B mpupoe.

Teopust crpoenust opranudeckux coeauHeHuid A. M. byrneposa. Ilpeanocwuiku co3naHus
TeopuH cTpoeHus. OCHOBHBIE MOJIOKEHUS Teopun cTpoeHus A. M. bytnepoBa. Xumuueckoe CTpoeHue
U cBoiicTBa opraHnyeckux BemiecTB. Ilonarue o0 wm3zomepuu. CrocoObl OTOOpakeHUs] CTPOCHUS
MOJIEKYJBI ((popMyinbl, Moaenu). 3Hauenue teopun A. M. ByrnepoBa nmisi pa3BUTHS OpraHUYECKOM
XUMHUH U XUMHUYECKHUX IIPOTHO30B.

Crtpoenue aToma yriaepoja. DIeKTPOHHOE 00JaKo u OpOUTalb, S- H P-OpOUTAIN. DIEKTPOHHBIE
U JIEKTPOHHO-Tpaduueckue GHopMyibl aToMa yriepoja B OCHOBHOM M BO30YXJEHHOM COCTOSIHUSIX.
KoBaneHntHas xumudeckas CB3b M €€ KiacCHU(pUKalus o crnocody nepeKkpbiBaHus opoutanei (CT- u
n-cBs3M). [lonsatue rubpuanzanuu. Pa3nuuneie TUnbl rTHOpuaM3auy U popMa aTOMHBIX OpOUTaNeH,
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B3aMMHOE OTTAJKWBAaHWE THOPUAHBIX OpOUTanel M HX pacloloXKeHHe B MPOCTPAHCTBE B
COOTBETCTBUU C MHHHMYMOM OJHEPruu. ['eoMeTpusi MOJEKYJI BEUIECTB, OOpa30BAHHBIX aTOMAaMH
yriaepoja B pa3IMuHbIX COCTOSTHUSX THOPUAU3AIIIH.

Knaccudukanus opranndeckux coenuHeHuil. Kiaccudukamnmsi opraHMYecKHX BEIISCTB B
3aBHCUMOCTH OT CTpoeHus yrieponHoil nenu. [lonstue ¢pynkuuonanbHoi rpynmnsl. Kinaccudukanus
OpPTaHWYECKUX BEMIECTB MO TUIY (DYHKIIMOHAIBHOMN TPYIITIHL.

OcHOBBI HOMEHKJIATyphl OpPraHMYECKHUX BellecTB. TpuBuanbHble Ha3BaHUS. PannonanbHas
HOMeHKJIaTypa kak npemmectseHHua HoMeHnkiarypsl IUPAC. Homenknatypa IUPAC: npunummns
o0pa3oBaHMsl HA3BaHMI, CTAPIIMHCTBO (YHKIMOHAJIBHBIX TPYII, UX 0003HAYeHHE B npedukcax u
cydukcax Ha3BaHUI OPraHUIECKUX BEIICCTB.

Tunel XUMHUECKHX CBSI3e€M B OpPraHUYECKUX COCAMHEHUAX M CHOcoObl HX pa3pblBa.
Krnaccudukanus KOBaJCHTHBIX CBS3€H IO 3JIEKTPOOTPUIIATEIILHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
NepeKpbIBaHUS OpOUTaiell, KpaTHOCTH, MeXaHU3My oOpa3oBanusi. CBS3b NPUPOIbI XUMUYECKON CBSI3U
C THUIMOM KPHUCTAJUTMYECKON PEIIeTKH BEIeCTBAa M ero (M3MYECKUMH CBOWCTBaMU. Pa3pbiB
XUMHYECKOH CBSI3M KAk TMporecc, oOOpaTHbli ee oOpa3zoBaHuto. [o-mMonuTHYeCKUH U
TETEPOJTUTUYCCKUNA PA3PBIBBI CBS3E€HM, MX COMOCTABJICHHE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM
MexaHu3Mamu ux obpazoBanus. [loHsTHE CBOOOIHOTO paguKaia, HyKIeoGUIbHOU U AIeKTPODUIBHON
YaCTHIIBI.

Knaccudukanus peakuuii B oprannueckoit xumun. [loHaTtrue o Tunax u MexaHu3mMax peakiui B
opraamueckoit xumun. CyOcTpat u peareHT. Kinaccudukanus peakiuuii Mo U3MEHEHHUIO B CTPYKTYpe
cyOcTpara (NpUCOEOUHEHHE, OTILICIUICEHHWEe, 3aMelleHUue, HW30MepHu3alus) U THIYy pearcHra
(panukanbHBIE, HYKICOPWIBbHBIE, dNeKkTpodmibHbIe). Peaknum mnpucoenuuenuss (A,, Ag),
snumunupoBanus (E), 3amemenus (Sr, Sn, Sg), n3oMepusanuu. Pa3HOBUIHOCTH PEaKIMi KaKI0To
TUMNA: TUAPUPOBAHUE M JETHAPUPOBAHUE, TaJOTCHUPOBAHUE M JIETAJIOTCHUPOBAHUE, THUApPATALMS U
JIeruaparanus, TUAPO- TalOTEHUPOBAHHWE M JETUAPOTraloTeHUPOBAaHUE, TMOJIUMEpHU3alus U
MOJIMKOHACHCANNS, TTeperpynmupoBka. OCOOCHHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHN B
OpPraHUYECKON XUMUHU.

CoBpeMeHHbIE TTPEICTABICHHS O XUMUYECKOM CTPOCHUH OPTaHUYECKHUX BEIIECTB.

OcHOBHbBIE HampaBieHUs1 pa3BUTHs Teopuu crpoeHuss A. M. Bbyrneposa. M3omepus opra-
HUYECKUX BEHIECTB M €€ BUIbl. CTPYKTypHas HM30MEpHs: MEXKKJIAcCOBas, YIIEPOTHOTO CKEJeTa,
MOJIOKEHUs KpaTHOW CBA3M M (PYHKIMOHANbHOM Tpymmbl. [IpocTpaHCTBeHHass HM30MEpHS:
reoMeTpuueckass U onTudeckas. [loHsATHE acMMMETpPUYECKOTo IIeHTpa. buomornueckoe 3HaueHUe
ONTHYECKON wu30MepuH. B3auMHOE BIMSHHME aTOMOB B MOJEKYJIaX OPraHUYECKHUX BEUIECTB.
OneKkTpoHHbIE d(PPEKTHl aTOMOB M aTOMHBIX TPYMHI B OPraHUYECKUX MOJEKynax. MHAYKIIMOHHBIN
3pGEKT, MOJOKHUTENbHBIM M OTPHULATENbHBIA, €ro oco0eHHOCTH. Me3omepHbIi 3ddekt (3ddexT
COTIPSIKEHMS ), €T0 OCOOCHHOCTH.

JlemoHcTparuu

Komneknuu opraHu4ecKux BEIMIECTB (B TOM YHCIE JIGKAPCTBEHHBIX MPEMapaToB, KpacuTeseil),
MaTepuaioB (MPUPOAHBIX M CHHTETUYECKUX KAydyKOB, MJIACTMACC M BOJIOKOH) M H3JCNUN W3 HHUX
(HuTEH, TKAHEH, OT/IEJIOUYHBIX MaTEPUATIOB).

Mogemu monekyn CHy, CoHy, C,H,, CsHg, CH30H — mrapoctepsxkHeBbie M1 00beMHBIC. Moen
OTTAJIKUBAHUS THOPHUIHBIX OpOHTANIEH C TTOMOIIBIO BO3AYITHBIX MIAPOB.

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

OnbITEI, TOATBEPXKIAIONINE HAIWYHWE (PYHKIIMOHAIBHBIX TPYII y COCIUHEHHH pa3TUYHBIX
KJIaCCOB.

JlaGopaTopHBI OTIBIT

W3roroBnenne Mojene MOJEKYJl —IIpeACTaBUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKHUX
COCTUHEHUN.

[IpakTuueckue 3aHATHS.

OOHapyXeHHe yIiiepojia U BOJI0POaa B OpPraHHIECKOM COCTMHCHUH.

OGnapyxenue rajoreHoB (mpoda beinpireitna).



1.2. Ipeoenvhule yene6o0opoosl

['omonornyeckuit psan ankanoB. [lonstue 06 yriaeBomopoaax. OCOOEHHOCTH CTPOEHUS
IIPEJIEbHBIX YTIEBOI0POAOB. AJNKaHbl KaK MPEACTABUTEIHN NPEAEIbHBIX YIJIEBOJOPOIOB.

OJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl METaHa M JpPYyrux ajnkaHoB. [o-
MOJIOTUYECKUH psin u uzomepus napaduHoB. HopmansHOEe M pa3BETBICGHHOE CTPOSHHUE YTIEPOIHON
uenu. HoMeHknatypa ajJlkaHOB M aJIKWIIBHBIX 3aMecTuTeneil. Gu3nueckue CBOMCTBA AJIKAHOB. AJIKAHbI
B [IPUPOJIE.

XUMHYECKHUE CBOWCTBa ankaHoB. Peaknum Sg-tuma: rajgorenupoBanue (paborsi H. H.
CemenoBa), nutpoBanue 1o KoHoBanoBy. MexaHu3M peakiMu XJOpUpPOBaHUsS ajka- HOB. Peakiuu
JErUIpUpPOBaHUs, TOPEHUS, KATaJIUTUYECKOTO OKHUCJIEHHUS alKaHOB. KpEeKUHI ajJkaHOB, pa3jiuvHbIC
BUJIbI KPEKHUHTa, TPUMEHEHUE B MPOMBIIUICHHOCTU. [1Uposiu3 U KOHBEpCUs METaHa, U30MEpHU3aLMs
AJIKaHOB.

[Ipumenenne ¥ crmocoObl monydeHus ankaHoB. OOmacth mnpuMeHeHUs ankaHoB. [Ipo-
MBIIUUICHHBIE CIIOCOOBI TOJYYEHHUS AallKaHOB: IOJNYyYEHUE W3 MPUPOAHBIX HCTOYHUKOB, KPEKHHT
napadMHOB, MOJyYE€HUE CHUHTETHYECKOro OCH3WMHA, Tra3uduKalus yris, TUAPUPOBAHHE AIKAHOB.
JlaboparopHble crocoObl MOJyueHUsl alKaHOB: CUHTE3 Bropia, nexkap-O00KcHIUpOBaHUE, THUAPOIIU3
KapOuaa amfOMUHUS.

[{uknoankanel. ['OMOJOTHYECKHI P U HOMCHKJIATypa IMKIOAJIKaHOB, MX o0Imias (opmyia.
[lonsiTe 0 HampsbkeHUM LUKIA. M30Mepusi HUKIIOAIKAaHOB: MEXKKJIACCOBAas, YIJIEPOJIHOIO CKEJeTa,
reomerprueckas. [lomydenne u Qu3MYECKHE CBOWCTBA IMKJIOAIKA- HOB. XWUMHYECKHE CBOHCTBA
nukinoankanoB. Crenuuka CBOWCTB I[HMKJIOAIKAHOB C MallbIM pa3MepoM Iukia. Peakuuu
MPUCOENHEHUS U PAIUKAIBHOTO 3aMELICHHUS.

JlemoHcTparuu

Mogenu MOJIEKyI MeTaHa, IPYTuX ajKaHOB, PA3JIMYHBIX KOH(POPMAIUil IUKIIOTeKCaHa.

PactBopenue napadrna B OEH3UHE U UCTIAPEHUE PACTBOPHUTENS U3 CMECH.

[TnaBiienne napaduHa U €ro OTHOMIEHUE K BOJIE (PACTBOPUMOCTD, TUIOTHOCTh, CMAYHBAHHE).

Pa3znenenne cMecu 6€H3MH — BOJIa ¢ TOMOIIIBIO AETUTENBHON BOPOHKH.

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

B3peIiB cMecu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccraHnoBneHNEe OKCHUIOB TSXKENBIX METAIIOB apaduHOM.

OTHoleHne UKIOreKcaHa K OpOMHOI BOJIe M pacTBOPY I€pMaHraHaTa Kajus.

JlabopaTopHbIE OMBITHI

M3roroBieHne Moieael MOJIEKYJl AJIKAHOB U TaJIOTCHAJIKAHOB.

UzroroBnenne mnapaduHUPOBAHHOW OyMaru, HCIBITAHHE €€ CBONCTB: OTHOIICHHUS K BOJE U
KUpaM.

OOGHapy>xeHue BOJIbI, CaXKH, YTTIEKUCIIOTO ra3a B MPOAYKTaX TOPEHUS CBEUH.

O3HakoMJIEHHE CO CBOMCTBAMHU TBEPBIX MapadUHOB: IJIABICHUEM, PACTBOPUMOCTHIO B BOJIE U
OPTaHMYECKUX PACTBOPHUTENSNX, XUMHUYECKOW WHEPTHOCTHIO (OTCYTCTBHEM B3aUMOACHCTBUS C
OpoMHOI BOAOH, pacTBOpaMu IIEpMaHTraHaTa Kajus, THIPOKCHUIA HATPUS U CEPHOU KUCIIOTHI).

[IpakTuueckoe 3aHsTHE

[Tomy4yenue MeTaHa U U3ydeHHUE €r0 CBOWCTB: TOPEHUS, OTHOIIIEHUSI K OPOMHOM BOJI€ U PACTBOPY
nepMaHraHara Kajiusl.

1.3. Omunenoguvle u OUeHOB8bLE Y21e8000PO0bL

['omonornyeckuii psig aJIKEHOB. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIIBI
STUJICHA W aJKeHOB. ['oMojormyeckuii psx v odOmias ¢opmysia aakeHOB. M3oMmepHsi 3THIICHOBBIX
YTJIEBOJOPOOB: MEKKIIACCOBAsI, YTIEPOTHOTO CKEJIETa, TIOJIOKEHHS KPAaTHON CBSI3H, TEOMETPUIECKASI.
Oco0eHHOCTH HOMEHKIIATYphl OSTUJICHOBBIX YIJIEBOJOPOJOB, HA3BaHMUS BAKHEUIIUX PaIUKAJIOB.
du3nyueckre CBOMCTBA aJIKECHOB.



XHUMHYECKUE CBOMCTBA AJIKEHOB. DJIEKTPOMUIILHBIN XapaKTep peaKIuii, CKIOHHOCTh K PEaKIUsIM
MPUCOCIUHECHUS, OKHUCICHUs, mnoiaumepusauuu. IIpaBmiio MapKOBHMKOBa M €ro 3JIEKTPOHHOE
obocHOoBaHMEe. Peakiuu rajaoreHupoBaHUs, THUAPOTAIOTCHUPOBAHMS, TUAPATAIMH, THAPUPOBAHUS.
Mexanusm Ag-peakiuii. [loHsTHe 0 peaknusx MoauMepuzanud. [opeHue ankeHoB. Peakiuu
OKHCJICHUSI B MATKHUX W JKECTKUX yClIOBHsX. Peaknus Barnepa m ee 3HaueHue Il OOHaApY)KEHUS
HEIpPEACNIbHBIX YIIIEBOIOPOI0OB, OJYUSHUS TITUKOICH.

[Ipumenenne ©u CHoCOOBI TOJYYEHHS aJIKEHOB. M CIOIb30BaHME BBICOKOW PEaKIIMOHHOU
CIIOCOOHOCTH aJIKEHOB B XHWMHUYECKOW MPOMBINLIIEHHOCTH. [IpuMeHeHue sSTujeHa U MPOIHIICHA.
[IpoMbIlIUIEHHBIE CITOCOOBI TOJIYYCHHS QJIKEHOB. Peakimuu NeTruapHpOBaHUS M KPEKHWHra aJIKEHOB.
JlabopaTopHbIe CIIOCOOBI MOTYYCHUS aJTKEHOB.

Ankanuensl. [loHstre W KiaccudUKAIMs JTHEHOBBIX YIJIEBOJAOPOJIOB IO B3aUMHOMY pac-
MOJIOKEHUIO KPATHBIX CBs3ell B Mousiekyne. OCOOCHHOCTH JJIEKTPOHHOTO U IMPOCTPAHCTBEHHOTO
CTPOECHUS CONPSIKEHHBIX JAueHOB. [loHsTHE O mM-35IeKTpOoHHOM cucteme. HomeHkiatypa AMEHOBBIX
yraeBoopoaoB. OCOOCHHOCTH XHMMHYECKUX CBOWMCTB COIPSDKCHHBIX JIMEHOB KakK CIEJCTBHE HX
3JICKTPOHHOTO cTpoeHHus. Peakumm 1,4-npucoenuaenus. I[lomumepusanms nueHoB. CriocoObl
MOJIY4eHUS JUECHOBBIX yrieBoA0poa0B: padoTsl C.B.Jlebenena, nerunpupoBaHue ajikaHOB.

OCHOBHBIE TOHSATHS XHMHUH BBICOKOMOJICKYJSPHBIX COCIMHCHHH (HAa NIpHMEpPE IPOJYKTOB
MOJIMMEPU3AIUN AJIKEHOB, AJKaIUEHOB W WX TaJIOTCHIPOU3BOJIHBIX). MOHOMED, MOIUMED, PEAKIIUSI
MOJIMMEpHU3allii, CTENEeHb MOJMMEpPU3allui, CTPYKTYpHOE 3BE€HO. THIBI MOJUMEPHBIX LEMe:
JTUHEWHbIE, DPa3BETBIICHHbIE, cHIUThie. [loHATHE O CcTepeoperysp-HbpIx mnonumepax. l[lomumepst
TEpMOILUIACTUYHbBIE U TepMOpeakTUBHBIE. [IpeacTaBienue o miacrmaccax u snacromepax. [loaustunen
BBICOKOI'O M HHU3KOTO JaBJICHHUs, €ro cBoicTBa U nmpumeHeHue. Karamuzaropsl Lluriepa — Hartra.
[TonunponuieH, ero NpUMEHEHHWE W CBOMCTBa. [aloreHcomep)kamime MOJUMEpHI: Te]IoH,
noymBUHWIXIOpUI. Kayuyku HatypanpHbli U cunteTnueckue. Cononumepsl (0yTaaueHCTUPOIbHBIN
Kaydyk). Bynkanuzanus kaydyka, pe3uHa u 500HHUT.

JeMmoHcTpanuun

Mopenn MONEKyJl CTPYKTYPHBIX M HPOCTPAHCTBEHHBIX H30MEPOB AQJIKEHOB M aAJKaJUEHOB.
Komneknusa «Kaydyk u pe3uHay.

Jenonumepusanusi kaydyka. CryiieHue MIIEYHOTO COKa KaydyKOHOCOB (Mojouasi, Ofy-
BaHUYUKOB, (puKyca).

JlabopaTopHbIE OMBITHI

OOGHapyxeHue HeTpeeIbHBIX COCTMHEHNUI B KEPOCHUHE, CKUIHIape.

O3znHakomieHme ¢ 00pa3iaMu MOJUAITUIICHA U TTOUTIPOIUIICHA.

Pacnio3znaBanue 00pasIoB aikaHOB M AJIKEHOB.

[IpakTuueckue 3aHATUS

[Tonydyenue sTuneHa aeruapaTalnneit STUIOBOrO CIUPTA.

BzaumopeiicTBue sTuieHa ¢ OpoMHOM BOJIOH, paCTBOPOM MepMaHraHaTa Kajus.

CpaBHeHHE TJITaMEHU STUJIEHA C TUIAMEHEM TMPEACNIbHBIX YIIeBOJOPOJOB (MeTaHa, IMPOIaH-
OyTaHOBOW CMECH).

1.4. Ayemunenosvie yene6o0opooul

['omoniornyeckuii psij ankKMHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE AalleTHIICHA W
Ipyrux ankuHoB. ['omonoruueckuit psa u obmas popmyna ankuHOB. HoMeHKIaTypa aneTuIeHOBBIX
YTII€BOAOPOAOB. M30MepHs MeXKIaccoBasi, yrJIepOAHOTO CKEJIETa, MOJI0KEHHS] KPaTHOM CBSI3H.

XVMUYECKHE CBONCTBA W MpPUMEHEHHE aIKMHOB. OCOOEHHOCTH peaklui MPUCOCTUHEHHS IO
TPOMHON yraepoa-yriaepoaHon cesazu. Peaknus Kydeposa. [IpaBuino MapkoBHMKOBA IPUMEHUTEIBHO
K anetwieHaM. [ToBM»KHOCTE aToMa BOJ0po/ia (KUCIOTHBIE CBOMCTBA alKMHOB). OKUCIIEHNE aIKUHOB.
Peakuus 3enuHckoro. [IpuMeHeHne aleTHIIEHOBBIX YIIeBOA0OpOAOB. [lonnBuHMIAIETAT.

[Tomryuenue ankuHOB. [Tomydenue arneTuiieHa MUPOIU30M METaHA U KAPOUTHBIM METOI0M.

JeMoHCcTpanyu

Mogenu MOJIEKyIIbl alleTUIIEHA U IPYTUX AJKHUHOB.



[Tomydyenue anernsieHa w3 KapOuWaa KajabIUs, O3HAKOMJICHHE ¢ (U3MYECKUMHU U XUMHYCCKUMHU
CBOMCTBAMH alleTUIICHA: PACTBOPHMOCTBIO B BOJI€, TOPEHUEM, B3aMMOJICHCTBHEM C OpOMHON BOJIOM,
pacTBOpOM IepMaHTraHaTa 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. Pa3Butue npeactaBieHuit o
cTpoeHnu OeHzona. COBpeMEHHbBIE TPECTABICHUS 00 3JICKTPOHHOM U MPOCTPAHCTBEHHOM CTPOCHHH
Oensona. OOpa3oBaHHe apoMaTHYecKoi M-cucteMbl. ['omonoru GeH3osa, UX HOMEHKIATypa, o0Ias
dopmymna. HomeHknmaTypa [uIsi AM3aMEIICHHBIX MPOU3BOAHBIX OCH30i1a: opmo-, Mema-, Tapa-
pacrosoxeHue 3amectureseil. Pu3nyeckue CBOMCTBa apeHOB.

XuUMUYEeCKHuEe CBOWCTBA apeHoB. llpuMepsl peaknuil  3MEeKTPOPHILHOTO  3aMEIICHUS:
raJIorTeHUpOBaHUs, ankuiaupoBaHus (karanuzatopsl Dpumens — Kpadrca), HuTpoBaHus,
cynbdupoBanusa. Peakiuu THUAPUPOBAHUS M IPHUCOCIMHECHHS XJopa K OeH30ay. OcoOeHHOCTH
XUMHYECKHX CBOWCTB TOMOJIOTOB OeH305a. B3aumMHOe BiHsHHE aTOMOB Ha NpPHUMEPE T'OMOJIOTOB
apeHoB. OpueHTaus B peakusx eKTporiibHOro 3amenienus. Opuenranteilu [Ipona.

[Tpumenenue u monydeHue apeHoB. [Ipupo/HbIE UCTOUYHUKU APOMATUYECKUX YTIIEBOIOPOIOB.
Apomaru3zainus 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 (IKCTPAKIMS OPraHMYEeCKUX M HEOPraHMYECKUX BEIECTB
OCH30JI0M W3 BOJHOTO pacTBOpa HoJa, KpacuTeJel; pacTBOpeHHE B OCH30JIe BEIIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (Cepbl, OEH30MHOI KUCIIOTHI).

['openue Gensoa.

OtHomeHnue 6eH30ma kK OpOMHOM BOJIe, pacTBOPY MEepMaHTaHATa KaJlUs.

[Tonyuenue HUTpOOEH307a.

OznakomineHne ¢ (QU3MYECKUMH CBOMCTBAaMH apoOMaTHYEeCKHX YIIIEBOJAOPOJOB C HC-
nosib30BaHueM pactBoputesst «CoyibBeHT». M3roToBieHrne u UCHOJIb30BaHUE MPOCTEHIIero mpuodopa
TUTSL XpoMaTorpadum.

[Tomy4yenue GeH30a AEKapOOKCUIMPOBAHNEM OCH30MHOM KHUCIOTHI. [loydueHune u paccioeHue
aMyJIbCUH OeH3oa ¢ Bojoi. OTHoIIeHne OeH3071a K OpOMHOM BOJIe U pacTBOPY MepMaHTaHaTa Kajwusl.

1.6. IIpupoonvie ucmoyHuKu y21e6000p0008

Hedts. Haxoxaenue B mnpupoge, coctaB U ¢usnuyeckue cpoicTBa HedTH. TorumBHO-
sHepreTuyeckoe 3HaueHue HedpTu. IlpombinuieHHas nepepaborka HepTH. Pekruduxanus Hedrtu,
OCHOBHBIE (hpaKLIMU €€ pasJesieHus, UX HCIoyb30BaHue. BropuuHas nepepaboTka He(TENpOIyKTOB.
Pextudukanus Mazyra npu yMEHbIIEHHOM JAaBiieHUU. KpekuHr HepTenpoaykToB. PasnmuyHbie BUbI
kpekuHra, paborel B. I'. IllyxoBa. M3omepuzamus ankaHoB. AJKHJIMPOBAHHE HeENpPeIelIbHbIX
yriaeBonopoaoB. Pudopmunr HedrenpoaykroB. KauectBo aBTOMOOMIBHOTO ToruMBa. OKTaHOBOE
4HCIIO.

[Tpuponnblil u monyTHBIN HePTsIHOM ra3sl. CpaBHEHHE COCTaBa IPUPOIHOTO U MOMYTHOTO Ta30B,
UX NIPAKTUYECKOE UCIIOJIb30BaHUE.

Kamennspiii yrons. OCHOBHBIE HallpaBJIEHUs HCIIOJIb30BaHUA KamMeHHOro yriid. KokcoBaHue
KaMEHHOTO YIJI, Ba)XKHEWIIME TMPOMYKThl JTOrO IIpolEecca: KOKC, KaMEHHOYTojJbHas CMOJa,
HajacMosibHas Boga. CoenuHeHus, BbIIEISEMBbIE W3 KaMEHHOYTOJIbHOM cMoubl.  [IpoaykThl,
MI0JIy4aeMbI€ U3 HAaJICMOJIbHOU BOJBI.

DKOJIOTUYECKHE aCTIEKThI 100bIYH, IEPEPAOOTKU U UCIOIB30BAHUS TOPIOUNX UCKOITAEMBbIX.

JemoHCcTpanuu

Komnexnns «IIpupogHeie HCTOYHUKH YTIIEBOJOPOIOBY.



CpaBHEHHE POIIECCOB TOPEHUSI HEPTH U MPUPOTHOTO Ta3a.

O6pa3oBaHue He(DTSIHOM IJICHKH HAa IIOBEPXHOCTH BOJIBI.

Karanutuueckuii KpekuHT napaduHa (MM KepoCuHa).

JlaGopaTopHbI€ OIBITHI

OnpezneneHre HATMYHS HETIPEICTBHBIX YIIIEBOIOPOIOB B OCH3UHE U KEPOCHHE.

PactBopuMOCTh pa3nuuHbIX He(TENpoayKTOB (OCH3WHA, KEPOCHHA, IU3EIBHOTO TOIUIMBA,
Ba3eNIMHA, apaduHa) Ipyr B ApyTe.

1.7. Tuopokcunvrvie coeoureHus

Crpoenne u kinaccudukanus cnuprtoB. Kiaccudukauus coupToB MO THUILY YITIEBOJOPOIHOTO
pajuKalia, YuCIly TUAPOKCUIBHBIX I'PYNIl W THUIy aToMma YIjiepoja, CBS3aHHOIO C TI'MJIPOKCHIIBHOU
IPYIION. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE I'MAPOKCHWIBHOM Ipynibl. BinsHue cTpoeHus
CHHUPTOB Ha UX (U3NUECKHE CBOMCTBA. MeKMOJIEKyYIIpHAast BOJIOPOIHAS CBA3b. | OMONIOTUYecKuil psin
IpeJeNbHbIX 0IHOATOMHBIX CIIMPTOB. M30MepHst 1 HOMEHKIIaTypa alKaHOJIOB, UX 001mas Gpopmyiia.

XUMHYECKHE CBOMCTBA aJIkaHOJOB. PeaklnoHHas crnocoOHOCTb MpPENENbHBIX OJAHOATOMHBIX
cnupToB. CpaBHEHHE KUCIIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX U HEOPraHWYECKUX COCIUHEHMH,
conepxkanux OH-rpymimy: Kuciaor, o0CHOBaHUH, aM(pOTEPHBIX COSAMHCHMIA (BOIBI, CIIUPTOB). Peakmmu,
MIOATBEP)KIAIOIIUE KUCJIOTHBIE CBOMCTBA CHUPTOB. Peakiuu 3aMelleHus I'MAPOKCHWIBHOM T'PYIIIBI.
MexmonekymsipHas Jeruaparaius CHUPTOB, YCIOBUS 00pa3oBaHUs NPOCThIX 3¢hupoB. CloXHBIE
3GUpPHl HEOPTaHWYECKUX W OPraHUYeCKHWX KHCIOT, peakiuuu dtepudpukanuu. OKuclIeHue u
OKHUCJIUTEIBHOE AETUIPUPOBAHNUE CIIUPTOB.

Crioco0b!I TOTy4YeHusl COUPTOB. [ MAPOIM3 TrajoreHankaHoB. [ mapatanus ajakeHOB, YCIOBHS ee
npoBeseHus. BoccranopiieHne KapOOHMIBHBIX COCTUHEHUH.

OtpenpHble MNPEACTABUTENM QJIKAHOJIOB. MeETaHOJ, €ro IPOMBIIUIEHHOE I[OJIyueHUuEe U
IpUMEHEHHE B IPOMBIIIIEHHOCTU. buonoruueckoe aeiictBue meraHona. Crenupuyeckue crnocoObl
IIOJIy4E€HUS ITWIOBOIO criupTa. PU3NOIOrH4ecKoe IeUCTBUE 3TAHOJA.

MHoroaromusle ciupTel. MI30Mepuss 1 HOMEHKJIATypa NPEACTABUTEIEH IBYX- M TPEXaTOMHBIX
cnuptoB. OCOOEHHOCTM XMMHUYECKHX CBOWCTB MHOTOATOMHBIX CHHPTOB, HMX KayeCTBEHHOE
oOHapyxeHue. OTAeabHbIE NPEICTABUTENN: STHICHIJIMKOJb, TJIMLUEPHUH, CHOCOOBl HUX MOJIY4EHHs,
[PAKTUYECKOE IPUMEHEHHUE.

®eHosl. DNEKTPOHHOE M TNPOCTPAHCTBEHHOE CTpoeHHe QeHona. B3aummHoe BiMsHHE apo-
MaTHYECKOT0 KOJIbIla ¥ THJIPOKCUIIBHOM TPYIIIBL.

Xumuueckue cBOHCTBa (eHoNa Kak (YHKLHUS €ro XUMHUYECKOro CTpOeHHus. bpomupoBa-Hue
¢deHona (KayecTBEHHAasl peakiMsi), HUTPOBaHUE (IMMKPUHOBAsl KHUCJIOTA, €€ CBOICTBA U NMPUMEHEHHUE).
OGpa3oBaHye OKPAIIEHHBIX KOMIUIEKCOB ¢ HoHoM Fe'+. IIpuMenenne (ernona. [Tonyuenue deHoma B
MPOMBIIIIIEHHOCTH.

JlemoHcTparuu

Mopnenu MOJIeKyJ CIUPTOB U (PEHOIIOB.

PacTBOpHMOCTb B BOJIE aJIKaHOJIOB, STUJICHIVIMKOJIA, TIMLIEPHHA, (eHoa.

CpaBHEHME CKOPOCTHM B3aUMOJEWCTBUS HATpUs C 3TAHOJIOM, IPONAHOJIOM-2, 2-METHI-
IIPONIAHOJIOM-2, TIMLIEPUHOM.

[Toryuenue OpomaTaHa U3 ITAHOINA.

Britecnenue ¢eHomna u3 heHonsTa HaTPUs YrOJIbHOM KHCIOTOM.

Peakmus dhenona ¢ popmanbaeruaom.

KadecTBeHHbIE peakIuy Ha PEeHOII.

3aBUCHUMOCTH pPacTBOPUMOCTH (PeHOIIa B BOJIE OT TEMIIEPATYPBhI.

B3aumoneiicTBre heHOMa ¢ PACTBOPOM ILETOYH.

Pacno3naBanue pactBopoB (eHossTa HaTpus M KapOoHaTta HaTpus (0apOOTa)k BBIIBIXaEMOTO
BO3/yXa WU AEUCTBUE CUIIBHON KUCIIOTHI).

Pacno3naBaHue BOJIHBIX pacTBOPOB (eHOJIa U TIIHIIEpUHA.

JlaGopaTopHBI€ OIIBITHI
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Pextudukarus cMecu 3TaHOI — BOJIA.

OOGHapy»eHue BOJIbI B a3€0TPOIHOM CMECH BOJIBI U 3THJIOBOT'O CIIUPTA.
[TpakTHYeckue 3aHITHS

N3yuyeHue pacTBOPUMOCTH CIIUPTOB B BOJIE.

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

1.8. Anvoecuowl u kemomwl

['omonoruyeckue psabl aabJAeTHIOB W KETOHOB. IloHSATHE O KapOOHWIBHBIX COCIMHCHHSX.
DJIEKTPOHHOE CTPOCHUE KapOOHUIIBLHOM rpynimbl. M3oMepust 1 HOMEHKIIATypa alibJIeTUI0B U KETOHOB.
®dusnveckue CBOMCTBAa KapOOHMIBHBIX COCTMHEHUM.

XHMHYECKUE CBOMCTBA albJCTMJIOB M KETOHOB. PeakIimoHHas CIIOCOOHOCTH KapOOHHMIIBHBIX
coeuHEeHU. Peakiiuu OKHCIICHHS alIbJIETHUIOB, KAUECTBEHHBIC PEAKIIMU Ha aJbJCTHUIHYIO TPYIIILY.
Peakiiuu monmMKoHAeHCAMK: oOpa3oBaHue (PeHOI0(POPMAaIbICTHIHBIX CMOJI.

[IpumeHeHue U ToTy4eHUE KapOOHMIBHBIX coearHeHUH. [I[puMeHeHEe anbaeru0B U KETOHOB B
OBITY M NPOMBIIUICHHOCTH. AJBJCTUALI W KETOHBI B mpupojae (3pupHbIe Macia, (EpOMOHBI).
[Tomyyenue kapOOHWIBHBIX COCAMHEHUN OKHUCICHHUEM CIIMPTOB, THApPATAIUCH aJIKWHOB, OKHUCICHHEM
yraeBoopoaoB. OTACNbHBIC MPEACTABUTEIN ANBJICTHIOB U KETOHOB, CIEMU(UYSCKUE CIOCOOBI UX
IIOJIy4EeHUS U CBOMCTBA.

JlemoHcTparuu

[ITapocTeprkHEBBIC 1 00bEMHBIC MOJICIIA MOJICKYJI aIbJICTHIOB U KETOHOB.

[Tonydyenue yKCyCHOro ajbAeruaa, OKUCICHUE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBennbie peakiiuu Ha ajabAETUIHYIO TPYIIITY.

JlaGopaTopHbIE OIBITHI

OxucneHue 3TaHoJIa B 3TaHaIb PACKaJIEHHON MEIHOMN IPOBOJIOKOM.

[Tomyyenue dhenonodopmanbaeruIHOTO OJIUMEpPA.

Pacno3naBanue pactBopa ameroHa u opMajinHa.

[IpakTHyeckue 3aHATUS

N3yueHne BOCCTAaHOBHUTEIIBHBIX CBOWCTB aJbJCTUIIOB: PEAKIUS «CEPEOPSTHOTO 3epKayiay,
BoccTaHOBjIeHUE Tupokcuaa meau (1I).

B3aumoneiictBue popmanbaeruia ¢ THAPOCYILGUTOM HATPHSL.

1.9. Kapbonosvie kucnomol u ux npouzgoonvle

['omonornyeckuit psiq TMpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucnoT. llonsatue o
KapOOHOBBIX KHCIOTaX M HX KiIacCUPUKAIMsI. IJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUITBbHOM rpynbl. ['oMonoruueckuii psi mpeaebHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, HX
HOMEHKJIaTypa ¥ u30Mepusi. MexXMOIeKyIspHbIe BOJOPOJHBIC CBSI3M KapOOKCWJIBHBIX TPYII, HUX
BIUSHUE HA (DU3HUECKHE CBOICTBA KApOOHOBBIX KUCIIOT.

XuUMHYECKHEe CBOMCTBA KapOOHOBBIX KUCJIOT. Peakiuu, WuTioCTpUpyOIIHe KUCIOTHBIE CBOWCTBA
U WX CpaBHEHHE CO CBOICTBaMH HEOpPraHWYecKuX KucCIoT. OOpazoBaHue (QYHKIIMOHAIBHBIX
MIPOM3BOJHBIX KapOOHOBBIX KHUCIOT. Peaknum stepudukanuu. AHTUAPUIBEI KapOOHOBBIX KHCIIOT, WX
MOJIy4YeHUE U IPUMEHEHHUE.

Cnioco06s1 mosrydeHusi KapOOHOBBIX KUCIOT. OTAETbHBIE MPEACTABUTENN U X 3HaueHune. O01me
CIOoCcOOBI TIOMYYEHUS: OKHCIIEHUE alIKaHOB, alIKCHOB, TIEPBUYHBIX CIIUPTOB, albACTUIOB. BaxkHeiime
MPEeJICTaBUTENIN KapOOHOBBIX KUCIIOT, UX OHOJIIOrHYecKasi poiib, crienupuIecKue crnocoobl MOIydeHus,
CBOMCTBA UM NPUMEHEHUE MYPaBbHUHOM, YKCYCHOM, MaJbMUTHHOBOM M CTEApUHOBOM; aKpWJIOBOU H
METaKpUIIOBOI; OJIECMHOBOH, JINHOJIEBOM ¥ JINHOJICHOBOM, 1IaBeJIeBO; O€H30MHON KHUCIIOT.

Crnoxubie 2¢upsl. CTpoeHHEe U HOMEHKIATypa CIOXKHBIX 3(pUpPOB, MEXKKIAcCOBas M30MEPHsI C
KapOOHOBBIMU KHcTOoTaMU. CrocoObl MOJIy4YeHHsS CHOXKHBIX 3QupoB. OOpaTUMOCTh peakuuu
srepudukann u GaKTOpPhI, BIMSIONIME HAa cMelleHHe paBHOBecus. (OOpa3oBaHHE CII0KHBIX
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nommddupoB. TlommdTunentepedranar. JlaBcaH Kak MNpPeACTAaBUTEh CHHTETUYCCKHX BOJIOKOH.
XHUMHYECKUE CBONCTBA U IPUMEHEHHUE CIIOKHBIX 3(ODHPOB.

Kupsbr. XKupbl kak cioxHbie 3pupbl riaunepuHa. KapOoOHOBBIE KHUCIOTHI, BXOJSIIHNE B COCTaB
JKUPOB. 3aBUCUMOCTh KOHCUCTEHIIMH KUPOB OT UX COCTaBa. XMMUYECKUE CBOMCTBA KUPOB: TUIPOIIU3,
OMBUICHHE, THUApupoBaHue. buomorndeckas pojb JKAPOB, HUX MCHOJIb30BaHWE B OBITY U
MPOMBILIUIEHHOCTH.

Conu kapOOHOBBIX KUCIOT. Mbuta. CriocoOBI MOTYYEHUsT COJICH: B3aUMOJICHCTBHE KapOOHOBBIX
KHCJIOT ¢ METaJJIAMU, OCHOBHBIMU OKCHJIAMHU, OCHOBAaHUSAMH, COJIIMH; LIEIOYHON THAPOIN3 CIOKHBIX
3¢hupoB. XUMHUYECKHE CBOWCTBA COJIEH KapOOHOBBIX KHCIOT: THIPOJIU3, PEAKIIMM MOHHOTO OOMEHa.
Mpbuta, CylHOCTh Moto1ero aecTBusi. OTHOLIEHUE MbLIa K KeCTKOM Bojie. CUHTETHYECKHE MOIOIIME
cpenctBa — CMC (zeTepreHTsl), X MPEUMYIIECTBA M HETOCTATKH.

JeMmoHcTpanuu

3HaKOMCTBO C (PM3UYECKUMHU CBOMCTBAMH BOXKHEHIIIMX KapOOHOBBIX KHUCIIOT.

Bosronka 6€H301HOM KHCIOTHI.

OTHOIICHUE PAa3IMYHBIX KAPOOHOBBIX KMCIIOT K BOJIE.

CpaBaenue pH BOIHBIX pacCTBOPOB YKCYCHOM M COJISTHOM KUCIIOT OJIMHAKOBOU MOJISIP-HOCTH.

[TomydyeHue npUATHO MaxXHYIIETo CI0XKHOTO ddupa.

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

JlaGopaTopHBIE OIBITHI

B3aumoneiicTBue pacTtBopa YKCYCHOM KHCJIOTBI C MarHMeM, OKCHIOM IIMHKa, THAPOKCHIOM
xenesa (I11), pactBopom kapOoHaTa Kajaus U cTeapara Kajus.

O3HakoMJIeHUE C 00pa3liaMu CJI0KHBIX A(PUPOB.

OTHOIIIEHUE CITOKHBIX A(PUPOB K BOAC U OPTraHMYECKUM BEIICCTBAM.

BriBeieHHEe )KUPHOTO MSATHA C TIOMOIIBIO CIIOKHOTO d(upa.

PacTBOpuMOCTB KUPOB B BOJIE U OPTAaHUUYECKUX PACTBOPUTEIISX.

CpaBHEHME MOIOIIUX CBOMCTB X034icTBeHHOTO Mbuia 1 CMC B jKeCTKOM BOJIE.

[IpakTrueckue 3aHATUS

PacTBoprMOCTh pa3nu4HbBIX KapOOHOBBIX KHCIIOT B BoZie. B3aumoielicTBUuE YKCYCHOM KUCIIOTHI C
MmeTaiamu. [lonydenne n30aMunoBoro 3gupa yKCyCHOM KUCIIOTHI.

CpaBHEHHME CTEMEHM HEHACBIIEHHOCTH TBEPAOTO U JKHUJIKOrOo KHUPoOB. OMBUICHHE XHpA.
[Tomy4yenue MblsIa ¥ U3yYEHUE €r0 CBOMCTB: MIEHOOOPa30BaHusl, PEAKIIUi MOHHOTO OOMEHa, THAPOJIH3a,
BBIJICTICHUS] CBOOOTHBIX )KUPHBIX KUCIOT.

1.10. Venesoowi

[TonsstTue 06 yrmeBomax. Krnaccudukanus yriaeBonoB. MoHO-, OU- U NOJHMCAXapubl,
IIPEACTABUTENN KaXKIO0U TPYIIbl YIIeBOAOB. brosornueckas posib yriieBoJIOB, UX 3HAYEHUE B KU3HU
YyeJioBeKa U 00IIeCTBa.

Momnocaxapuabl. CTpoeHHe U ONTHYECKass U30Mepusi MOHocaxapuoB. Mx kiaccuduxanus mo
YUCy aTOMOB yriepoja W mnpupoje kapOoonwibHOW rpynmbl. @opmynsr Gumepa u Xeyopca ams
u300pakeHsl MOJIEKYyJl MOHocaxapuaoB. OTHeceHHe MoHocaxapuZoB K D- u L-pany. Baxueiimue
MIPEACTABUTEIHN MOHO3.

['moko3a, cTpoeHHe ee MOJeKynbl M (usnueckue cBoicTBa. Tayromepus. XHUMHYECKUE
CBOICTBa TJIFOKO3BI: PEAKIUH 10 aJbJAETUIHON TPYyIIe («CepedpsHOro 3epKaiay, OKUCIEHHE a30THOM
KHCIIOTOM, THApPUpOBaHUE). Peakumm TIIOKO3bI Kak MHOIOATOMHOIO CIIMPTAa: B3aUMOJAEHUCTBHE
rmoKo3bl ¢ TuapokcuoM menu (II) mpu koMHaTHOM TemmepaType M HarpeBaHuWU. PasnuuHble THIIBI
OposxeHHsl (CIHUPTOBOE, MOJIOYHOKMCII0E). ['Toko3a B npupoae. bruonornueckas poib U MpUMEHEHHE
NII0KO3bl. DPyKTO3a KaKk M30Mep I0K03bl. CpaBHEHUE CTPOEHUS MOJIEKYJIbBl U XUMUYECKHUX CBOMCTB
TJIIOKO3BI U (pyKTO3bl. DpyKTO3a B IPUPOJIE U €€ OUOTIOTHUYECKas pOIb.

[TenTo3bl. Pubo3a u aezokcupr6o3a Kak MpeicTaBUTeN! anbaoneHTo3. CTpoeHrne MOJIEKYII.

Hucaxapunabl. Ctpoenue aucaxapuaoB. Crocod cowieHeHHs IUKIOB. BoccTanaBnuBaronye u
HEBOCCTAHABJIMBAIOLINE CBOICTBA JUcCaxapUI0OB Kak CIEACTBHE cowleHeHus Iukia. CTpoeHue u
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XUMHYECKHE CBOMCTBa caxapo3bl. TeXHOJIOrHMYecKne OCHOBBI MPOM3BOJACTBA caxaposbl. Jlakroza u
MaJbT03a KaK U30MEPhI Caxapo3bl.

[Tonucaxapuasl. O0miee crpoenue noiaucaxapunoB. CTpoeHHe MOJEKYIbl Kpaxmala, aMuio3a u
amusonekTuH. GuU3nveckrue CBOMCTBA KpaxMmana, €ro HaX0XJICHHE B MPUPOJIE U OMOJIOTUYECKAS POJIb.
['mukoren. Xumuueckue cBOMCTBa kpaxmaina. CTpoeHHe 3JIEeMEHTapHOIO 3BE€HA LIEJUII0NI03bl. BriusHue
CTPOCHHUS TIOJUMEPHON Ilenu Ha (U3NYECKME W XUMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI. [ uaponus
LEJUTION03bI, 00pa3oBaHUE CIOKHBIX 3(UPOB C HEOPraHMYECKMMH U OPraHUYEeCKHUMH KHUCIOTaMH.
[TonsiTie 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIENIKe, BHCKo3e. HaxoxaeHwe B mpupojae u
Ouosoruueckas poiib HEJUT0103bl. CpaBHEHHE CBOMCTB KpaxMaia U HEeJUTIOI03BI.

JeMmoHCcTpanuu

OO0pa3ibl YIiIeBOAOB U U3IEIUNA U3 HUX.

[Tonyyenue caxapara KaJblHs U BbIJICJICHUE CaXapo3bl U3 PAcTBOpa caxapaTa KajblUs.

B3anMopeicTBre TIIFOKO3bI C YKCHHCEPHUCTOM KUCIOTOM.

OTtHomieHue pacTBOpoB caxaposbl U MabTo3bl K Cu(OH),npu HarpeBaHumu.

O3zHakomieHHe ¢ (PU3MUECKUMHU CBOMCTBAMH Kpaxmalia U IeJUTFOI03bI.

HablyxaHnue 1emio103bl 4 Kpaxmaiia B BOJIE.

[TomyueHnue TpUHUTpPATA LEILTIOIO03BI.

Komnexnus BOJIOKOH.

JlabopaTopHbIE ONBITHI

O3HakoMJIeHHUE ¢ (PU3UYECKUMH CBOMNCTBAMHU TITFOKO3bI (aIITEYHAS YITAKOBKA, TAOJICTKH).

KucnotHslii ruiponn3 caxapossl.

3HaKOMCTBO C 00pa3amMu MOJMCaXapuIoB.

OO6napyxeHrue Kpaxmajga C TOMOIIbIO KadeCTBEHHOM peakuuu B Meae, xiede, Horypre,
MaprapvHe, MaKapOHHBIX U3/ICNUAX, KPYyIax.

[TpakTHyeckue 3aHITHS

Peaknus «cepeOpsiHOTO 3epKajiay TIOKO3bl. B3anmoaeicTBre TIIIOKO3bI ¢ THAPOKCHUIIOM MEIU
(IT) mpu pa3muyYHBIX TEMIIepaTypax.

JelicTBe aMMHaYHOTO PACTBOPA OKCHJIa cepedpa Ha caxaposy.

OO6Hapy>xeHue JTakTo3bl B MoJoke. [leiicTBue ifoaa Ha Kpaxmal.

1.11. Amunol, amunoxkuciomol, 6eaxu

Knaccudukanust u wmzomepuss amuHoB. l[lonstue o0 amuuax. [lepBuuHble, BTOPUYHBIE U
TpeTuuHble aMmuHbl. Kiaccudukaius aMHHOB MO THIY VYIJEBOJOPOAHOTO paJAMKala WM YUCTY
aMUHOTPYII B MOJIEKyJie. ['oMoloruueckue psiapl MpenelbHbIX aTu(paTHYECKUX U apOMaTHYECKUX
aMUHOB, U30MEpUS U HOMEHKJIATYpa.

XUMHYECKHUE CBOWMCTBA aMHUHOB. AMHHBI KaK OPraHUYECKHE OCHOBAHHS, WX CpPaBHEHHUE C
aMMHUAKOM U JIpYyTUMHM HEOPraHWYEeCKMMH OCHOBaHUAMH. CpaBHEHHE XUMHUYECKHUX CBOWMCTB
amupaTUYeCKuX W apoMaTH4YecKux amMuHOB. (OOpa3oBaHHE aMHIOB. AHWIMHOBBIE KpPAaCHUTEIH.
[lonsiTHE O CUHTETHYECKUX BOJIOKHAX. [lonaMuibl 1 moauaMuIHbIe CHHTETUYECKHE BOJIOKHA.

[Tpumenenue u noayyenue aMuHoB. [lomyuenue amunoB. Pabotel H. H. 3ununa.

AmMuHOKUCHOTHL. [loHSATHE 00 aMHHOKHCIOTAaX, WX Kiaccudukanus u crpoeHue. Onruueckas
M30MEpHUsSl a-aMHUHOKHUCIOT. HoMeHknaTypa aMUHOKHUCIOT. [IBOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX
CBOMCTB aMHUHOKHUCJIOT U €€ IpuuuHbl. bunomnsipasie nonbl. Peakiuu konnencauuu. [lentranas cBA3b.
CunTeTn4ecKkue BOJIOKHA: KampoH, sHaHT. Kmaccudukamnus BomokoH. [lomydueHne aMUHOKHCIIOT, UX
MpUMEHEeHHEe U Ouonornyeckas (yHKIUS.

benku. benku xak mpupoaHsie mosmMepsl. [lepBuunas, BTopuyHas, TpeTUYHAS U Y€TBEPTUUHAS
CTPYKTYphI O6enkoB. PUOPUILISIpHBIC U TIIOOYISIpHBbIE OenKu. XUMUYECKHE CBOWCTBA OEIKOB: TOPEHUE,
JieHaTypalusi, TUAPOIN3, KaueCTBEHHbIE (IBETHBIC) peaknnu. buomornueckne QyHKIIUU OEIKOB, UX
3HaueHue. benku kak komnoneHT nuiu. [Ipobiema 6€TKOBOTO roJI0IaHUs U TTyTH €€ PEIICHHUS.

JeMoHCcTpanyu
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®uznyeckue CBOIICTBA METHJIAMUHA: arperaTHOe COCTOSHUE, I[BET, 3alax, OTHOIIEHHE K BOJE.
['openue meTniamuHa.

B3aumopeiicTBie aHuIMHA U METHJIAMUHA C BOJIOW U KHCIIOTaMHU.

OkpaiMBanue TKaHel aHUIMHOBBIMHU KPACUTEIISIMH.

Ob6napysxeHre GyHKIIMOHATIBHBIX TPYIII B MOJIEKYJIaX aMHUHOKHCIIOT.

Heurpanuzanus menoun aMMHOKHCIOTOM.

Heiitpanu3zanus KUCIOTHl aMUHOKHCIIOTOM.

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.

[TpakTHueckue 3aHATHS

OO6pa3zoBaHue coleil anniiHa. bpomupoBanue aHWIMHA.

O6pazoBanue coneil raunuHa. [onyuenne MenHOM conu MIUIIMHA.

JHenarypanus 6enka. L{BeTHBIC peakiiuu OETKOB.

1.12. A3zomcooeporcawue cemepoyukiuyecKue coeouHeHus.
Hyxneunosvie kuciomol

HyknennoBbie kucnotel. HykiieMHOBBIE KUCIOTHI KaK MPUPOIHbIE TonuMepbl. HykneoTuasl, nux
crpoenue, npumepbl. AT® u AJI®, ux B3auMONPEBPALLEHUE U POJb 3TOrO Ipolecca B MPUPOJIE.
[Tonstue IHK u PHK. Crpoenne JIHK, ee nepBuunas u Bropuunas crpykrypa. Padorst @.Kpuka u
J.Yorcona. KommiemeHTapHOCTh a30TUCTBIX ocHOBaHuH. Perukanust JJTHK. OcobennocTtu crpoenus
PHK. Tunet PHK u ux 6uonornueckue ¢ynkmuu. [lonstue o TpondHom koje (KoaoHe). buocunrtes
Oenka B >KMBOHM KieTke. ['eHHas wHkeHepus u OumorexHojorusi. TpaHCreHHble (OpPMBI PacTeHUN U
JKUBOTHBIX.

JlemoHcTparuu

Moenu MOJEKYJT BAKHEHIIUX TETEPOLIMKIIOB.

Konnekuus rerepouuKInIecKnX COeAMHEHUH.

[elicTBre pacTBOpa MUPUINHA HA UHIUKATOD.

B3anmoneicTere nupuanuHa ¢ CONSTHONM KUCIOTOM.

Mogens wMonexynsl JHK, nemoHcTpanus mNOpuUHOMNA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBAaHMH.

OO0pa3iibl MPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (HOPM PACTEHUN U KUBOTHBIX.

JlexapcTBa U mpenaparsl, H3rOTOBJICHHbBIE METOIaMU T€HHOW MH)KEHEPUH U OMOTEXHOJIOTHH.

JlaGopaTopHbIii OTIBIT

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

1.13. Buonozuuecku akmueHnvle coeOuHeHus

®epmenTsl. [ToHaTre o pepMeHTax Kak 0 OMOJIOTMYECKUX KaTaau3aTopax OSIKOBOW MPHPOJIBI.
OcoOeHHOCTH CTPOCHHMSI W CBOWCTB B CPAaBHCHHMM C HEOPTraHWYECKMMHU KaTalM3aTOPaAMH.
Knaccudukanuss dpepmerToB. OCOOEHHOCTH CTPOSHUS W CBOWCTB (PEPMEHTOB: CEICKTHBHOCTH H
3¢ (PeKTUBHOCTh. 3aBUCHMOCTh AKTHBHOCTH (EepMEHTOB OT TemriepaTypbl U pH cpensl. 3HaueHue
(bepMEeHTOB B OMOJIOTHH U TPUMEHEHHE B TIPOMBIIIICHHOCTH.

Buramunsl. [lonstue o Buramunax. x knaccudukanus u obo3znauenue. Hopma notpebnenus
BUTaMHHOB. BonopacTBopumbie (Ha mpuMmepe ButamuHoB C, rpynmsl B u P) u sxupopactBopumeie (Ha
npumepe BuTamMuHOB A, Du E). ABUTaMHUHO3bI, THUNEPBUTAMHUHO3Bl W THUIIOBUTAMHHO3BI, WX
npoQHIIaKTHKA.

I'opmonsl. [loHATHE O TOpMOHAX Kak OMOJOTHYECKH AKTHUBHBIX BEIIECTBAX, BBHIMOJHSIONINX
SHIOKPUHHYIO PETYISIMIO KU3HEIEATEIBHOCTH Opranu3MoB. Kiaccudukaiivs TOpMOHOB: CTEPOUIBI,
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MPOU3BOJHBIE AMUHOKUCIIOT, MOJIUIENTHAHbIE U OeNKOBbIe TOPMOHBI. OTIeNbHbIE MPEICTaBUTEIN:
ACTPAJIUOI, TECTOCTEPOH, UHCYJIMH, aPECHAIMH.

JlexkapctBa. IloHsiTHE O JekapcTBax Kak XHMHOTEpameBTHUYECKHX IMpernapaTax. Kpatkue
HUCTOPUYECKHE CBEJICHUS O BO3HUKHOBEHWHM U PA3BUTUU XHUMHUOTEpanuu. ['pynmel JiekapcTs:
cynbdamuapl (CTPENTONU), aHTUOMOTHKHU (IMTCHUIWIJINH), aHTUIIUPETUKHA (aCTUPHUH), aHAIBIeTUKH
(ananbrun). MexaHu3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTroB, CTPOCHUE MOJEKYII,
MIPOrHO3MPOBAHUE CBOICTB HAa OCHOBE AaHalIM3a XHUMHYECKOrO CTPOCHUA. AHTHUOMOTHUKH, HX
KJIaCCU(UKALUA TI0 CTPOCHHIO, TUIy W CIEKTpy JehcTBUs. be3omacHble crmocoObl MPUMEHEHUS,
JIEKapCTBEHHBIE (POPMBL.

JeMmoHCcTpanuu

CpaBHenue ckopoctu pasznoxkenus H,O, mox nelictBueM ¢depmeHTa KaTana3bl U HeEOp-
raanyeckux karanusaropos: KI, FeCls;, MnO,.

OO6pa3ibl BUTAMUHHBIX [IPENapaToB.

[ToniuBUTAMUHBI.

Wnmoctpanuu Gororpaduii >)kUBOTHBIX ¢ Pa3IMUYHBIMU (HOPMAMU aBUTAMHUHO30B.

[TnakaT ¢ M300pakeHNUEM CTPYKTYPHBIX (hOPMYIT 3CTpainoiia, TECTOCTEPOHA, aJpECHAINHA.

BzaumopeiictBue agpenanuna ¢ pactsopom FeCls.

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

[InakaTel WM KomorpaMMbel ¢ ¢opMylaMu amuaa Cyiab(aHUIOBON KHUCIOTHIL, AUTHAPO-
(b oeBoit 1 JIOKHOW AUTUAPODOTUEBON KUCIOT, OCH3WINCHUITWIUINHA, TETPAIUKINHA, IlehoTakcuMa,
acIupUHa.

JlaGopaTopHBIE OIBITHI

HcnpiTanue pacTBOPUMOCTH apeHaINHa B BOJE M COJITHON KUCIIOTE.

OOHapy)XeHre acliuprHa B TOTOBOM JIEKAPCTBEHHOMU (hopme.

[TpakTHyeckue 3aHITHS

OO0napyxeHrue BUTaMHHA A B TojicoiHeYHOM Macie. OOHapyxeHue ButamMuHa C B S0JI0UHOM
coke. OnpeneneHue BuTaMuHa DB ppIObeM JKUpE WM KYPUHOM KEITKE.

JelicTBue aMHIIO3BI CIIFOHBI Ha KpaxMall. JlefcTBUE AernaporeHasbl Ha METUJICHOBBIA CHHHM.
JleicTBUe KaTalia3bl Ha MEPOKCHUJ] BOJIOPOJA.

AHanmM3 JIEKapCTBEHHBIX TMPEMapaToB, MPOU3BOJHBIX CAJUIMIOBOM KHCIOTHL. AHaIu3
JIEKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX #n-aMUHO(EHOMA.

2. OO011ast 1 HeOpraHUyYecKasi XUMHSI

2.1. Xumus — Hayka o éewecmeax

Cocras BeniecTBa. XUMHYECKHE 371eMeHThl. CIOCOObI CYIIECTBOBAHUSI XMMHUECKUX AJIEMEHTOB:
aTOMBI, MPOCTBIE U CJOXHbBIE BellecTBa. BemiecTBa MOCTOSHHOTO M MEPEMEHHOTO COCTaBa. 3aKOH
MOCTOSTHCTBA COCTaBa BEILECTB. BeriecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHusl. CriocoObl
0TOOpa)keHHsI MOJIEKYII: MOJIEKYJISIpHBIE U CTPYKTYPHbIE (JOPMYIIbI; IIAPOCTEPKHEBBIE U MACHITaOHbIE
npoctpancTBeHHble (CTioapTa — bpurieba) Moaenu MojeKyil.

N3mepenue BemectBa. Macca aTOMOB U MOJIeKyJl. ATOMHasi equHHUIAa Macchbl. OTHOCUTENbHBIE
aTOMHasi 1 MOJIEKYJIsipHasi Macchl. KOMMYecTBO BelIecTBa M €AMHUIBI €r0 H3MEPEHUS: MOJIb, MMOJIb,
kMoJib. Uncno ABorazipo. MossipHas macca.

ArperaTHbple COCTOSIHHS BeEIeCTBAa. [Beploe (KpUCTaUIMYecKoe W aMop(HOE), >KHUIKOE H
ra3oo0pa3Hoe arperaTHbIE COCTOSHHS BEIECTBA. 3aKOH ABOTaJpo M €ro cieAcTBUs. MoJspHBINA
00beM BemecTB B Ta3000pa3HOM coCTOSHUH. OOBETWHEHHBIH Ta30BBIA 3aKOH W ypaBHCHHE
MenaeneeBa — KnaneiipoHa.

Cwmecu BemiecTB. Paznmuumsi MEXAy CMECSIMH M XUMHUYECKUMH COEIMHEHHsSMH. MaccoBas U
00BbEeMHas 10JI1 KOMIIOHEHTOB CMECH.

JemMoHCcTpanyu

OnbITHl, HJUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUsI MacChl BEIIECTB.

Habop mozeneit aTOMOB ¥ MOJIEKYJI.

Hexotopsle BemiecTBa KOJIM4eCTBOM B 1 MOJIb.
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Mopenb MOISIpHOTO 00OBhEMa Tra30B.

[IpakTuyeckue 3aHATUS

W3rorosneHue Mojiesiel MOJIEKYJ HEKOTOPhIX OPraHUYECKUX U HEOPraHMUECKUX BEIIECTB.
OuncTka BemecTs (pUabTpoBaHWEM U AUCTWILISAIHENH. OUUCTKA BEIECTB NEPEKPUCTAIIIN3ALUEH.

2.2 Cmpoenue amoma

AToM — cioxHas dYactuma. JlokazareiahCTBa CJIOXKHOCTH CTPOCHHSI aTOMa: KaTOJHBIE U
pPEHTreHOBCKUE J1yuH, (oTod(h(DEKT, paIoaKTUBHOCTD, HJIEKTPOIIU3.

[Tnanerapuas monenr atoma J. Pesepdopma. Crpoenne atoma mo H. Bopy. CoBpeMeHHbIC
MPEJICTaBICHUS O CTPOCHUU aToMa. KopiycKyIsspHO-BOJIHOBOM Ayallu3M YacTHI] MUKPOMUDA.

CocraB atoMHOTO siipa. HykimoHbl: IpOTOHBI U HEUTPOHBI. M30TONBI U HYKIUABL. Y CTOMYMBOCTD
anep.

DnekTpoHHas 000j04yka aromMoB. [ToHsTHE 00 3IEKTPOHHOMOPOUTANIHM M DIIEKTPOHHOM OOJaKe.
KBanrtoBble umncia: rimaBHoe, opoutaisbHoe (1M0OOYHOE), MarHUTHOE M CIHMHOBOE. Pacmpenenenue
AJICKTPOHOB TI0 YHEPTETHYECKUM YPOBHSIM, TIOIYPOBHSM M OpPOUTAISIM B COOTBETCTBUU C TIPUHIIATIOM
HauMeHbIIel SHepruy, npuHiunoM [laynu u npasunom ['yHaa. DnekTpoHHbIE KOHPUTYpallUU aTOMOB
XUMHUYECKHUX JJIEMEHTOB.

BaneHTHble BO3SMOKHOCTH aTOMOB XMMHUYECKUX JIEMEHTOB.

DNeKTpOHHas KiacCU(pUKAIUsI XUMUYECKUX SJIEMEHTOB: S-, P-, d-, f-31eMeHTHI.

JeMmoHcTpanuun

dotorpdexr.

Monenu opOuTaneit pa3auaHon (GOpPMBI.

JlabopaTopHBbIil ONBIT

HaGroieHne CHeKTpoOB UCIYCKAHHUS W TIOTJIONICHUS COCIWHEHUN XUMHUYECKHX JJIEMEHTOB C
MOMOIIBIO CLIEKTPOCKOMA.

2.3. Tlepuoouueckuii 3axon u Ilepuoouueckas cucmema XumMudeckux
anemenmos []. U. Menoeneesa

OTKpbITHE TEPUOAMYECKOTO 3akoHA. [Ipeanmochiiku: HakomIeHWe (PaKTOJIOTHYECKOTO
MmaTepuana, pabotsl npeamectBeHHUKOB (M. B. JleGepeiinepa, A. D.1llankyptya, [Ixx.A.Heronenaca,
JLYO.Meiiepa), cheszn xumukoB B Kapicpys, nuunoctasie kadectBa . V. Mengeneea. Otkpoitue /l.
N. MenneneeBbiM [ leproanyeckoro 3akoHa.

[Tepuonnueckuit 3akoH U cTpoeHne aroma. M3orombl. COBpEeMEHHOE MOHSATHE XUMHUYECKOTO
anemMeHTa. 3akoHoMepHOCTh I'. Mozmu. CoBpemenHas dopmynupoBka I[leprogudeckoro 3akoHa.
ITepuonuueckas cucteMa u crpoeHre atoma. OU3NYECKU CMBICH MOPSAKOBOTO HOMEpA JIEMEHTOB,
HOMEPOB Tpynnbel U nepuojna. Ilepmoguyueckoe W3MEHEHHE CBOWMCTB BJEMEHTOB: paguyca aroma;
SHEPruM HOHM3ALMM; JJIEKTPOOTPUIATENbHOCTH. [IpHUYMHBI HW3MEHEHUsS METAJUIMYECKHX H
HEMETaJUIMYECKUX CBOKMCTB DJJIEMEHTOB B TpyIIax MW TEpHOJax, B TOM 4YHCIEC OONBIIMX U
cBepxOoipiux. 3Hauenue llepuommyeckoro 3akoHa u Ilepmomnueckoil CHUCTEMBI XUMHUYECKUX
anemMeHToB J[. 1. Menaeneesa 1yis pa3BUTHsI HAYKU U IOHUMAHUSI XUMUYECKOW KapTUHBI MUPA.

JeMoHCcTpanynu

Paznmuunbie Bapmantel Tabnuimbl [lepuoamueckoil cucteMbl xuMudeckux snemeHToB [l U.
Menneneena.

OO0pa3ibl TPOCTHIX BEIIECTB OKCHIOB U THUAPOKCUIOB deMeHToB Illnepuona.

JlaGopaTopHBI OTIBIT

CpaBHEeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHIOB U THAPOKCUIOB AneMeHToB IlInepuona.

2.4. Cmpoenue sewecmea

IlomsgTne O XHMHYECKOM CBS3M. THIBI XHUMHYCCKMX CBS3CH: KOBaJICHTHAs, MOHHAsi,
METAJJINYECKasl U BOJIOPOJIHAS.
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KoBasieHTHast xumudeckas CBs3b. J[Ba MexaHuW3Ma 0OOpa3oBaHUsI ATOW CBSI3M: OOMEHHBIH H
JIOHOPHO-aKUENTOPHBIA. OCHOBHBIE MapaMeTPhl 3TOIO TUIIA CBSI3U: JIIMHA, IIPOYHOCTb, YTOJI CBS3H WIH
BAJICHTHbIN yroja. OCHOBHBIE CBOMCTBAa KOBAJEHTHON CBSI3M: HACBIIIEHHOCTb, IMOJISPU3YEMOCTh U
MPOYHOCTh. DJICKTPOOTPUIATEILHOCT U KJIACCU(DUKAINS KOBAJIICHTHBIX CBS3€H MO 3TOMY MPHU3HAKY:
MOJIIpHAsl ¥ HETOJIApHAsl KOBAJIEHTHBIE CBSI3U. [IOMSpHOCTH CBSA3M M MOJSPHOCTH MoJieKyibl. Ciocod
MEPEKPBIBAHUSL DJIGKTPOHHBIX OpOUTaNeld M KiIacCUPUKANUS KOBAJICHTHBIX CBSI3eH IO 3TOMY
MPU3HAKY: CT- U M-CBA3U. KpaTHOCTh KOBaJCHTHBIX CBsI3€ U KiacCU(PUKALUS UX MO 3TOMY MIPU3HAKY:
OJMHApHBIE, JBOMHBIE, TPOMHBIE, TOJIYTOPHBIE. THUIIBI KPUCTALUINYECKUX PELIETOK Y BEIIECTB C 3TUM
TUIIOM CBSI3M: ATOMHBIE M MOJIEKYJIsApHble. @PU3MYECKHME CBOWCTBA BEUIECTB C 3THUMH KpHU-
CTAJUTMYECKUMU PELIETKAMMU.

Nonnas xumudeckas cBsizb. KpaliHuil ciydail KOBaJE€HTHOM MOJSPHOM CBsI3M. MexaHu3Mm
00pa3zoBaHusi UOHHOM CBsi3U. MOHHBIE KPUCTAIUTMYECKHUE PEUIETKH W CBOMCTBA BEIIECTB C TaKUMU
KpUCTaJUIaMHU.

Merannudeckass XuMudeckas cBsi3b. OCOOBIA THII XUMHUYECKOW CBSI3HM, CYIICCTBYIOIIUN B
MeTajulax W ciuiaBax. Ee OTiMuYus M CXOJCTBO C KOBaJIEHTHOM M HMOHHOM cBsA3sMU. CBoiicTBa
METAJUIMYECKON CBSA3U. MeTaimyecKue KpUCTAUIMYECKHE PEIIETKA M CBOMCTBA BEIIECTB C TaKUMU
KpUCTaJUIaMHU.

Bomopoanas xuMmudeckas CBs3b. MexaHHU3M 00Opa3oBaHHs Takoil cBsi3u. Ee kinaccudukanms:
MEXMOJIEKYJIIpHAas U BHYTPUMOJIEKYJISIPHAST BOJAOPOJAHbBIE CBSI3U. MOJEKYJISApHbIE KPUCTAUIMUECKUE
peleTKn JJIg 3TOro Tuma cBsi3u. DOHU3MYECKUE CBOWCTBA BELIECTB C BOJOPOJHOWM CBS3BIO.
buonoruueckas posib BOJIOPOAHBIX CBA3EH B OpraHu3aluu CTPYKTYp OHOMOIUMEDPOB.

Enunas npupoa XUMUYECKUX CBS3EH: HAUIMYKME PA3JIUYHBIX THUIOB CBS3€M B OJJHOM BELIECTBE,
Mepexo/] OJTHOTO TUIIA CBA3HU B APYTOM U T. II.

KommiekcoobpaszoBanue. [ToHSITHE O KOMIUIEKCHBIX COSAMHCHUSAX. KOOpAMHANMOHHOE YHUCIIO
KOMIUIeKcooOpa3zoBatens. BHyTpeHHsist 1 BHemIHss cdepa KoMmIuiekcoB. HoMeHkIaTypa KOMIIEKCHBIX
coequHeHui. X 3Ha4YeHue.

JlemoHcTparuu

Moaenu MOJEKyYJT pa3InuHON APXUTEKTYPHI.

Mopenu ru3 BO3AYLIHBIX IAPOB MPOCTPAHCTBEHHOI'O PACIOJIOKEHHUS SP-, spz—, sp3 - TUOPUIHBIX
opOuTaeil.

Mopaenu KpUCTaUNIMYECKUX PELIETOK PA3IMYHOIO TUIIA.

Mopnenn monexyn JJHK u Genka.

JlabopaTopHbIE OMBITHI

B3aumoseiicTBue MHOIOATOMHBIX CIIUPTOB € (DETMHTOBOM KHUAKOCTBIO.

KauecTBeHHbIe peakliii Ha HOHBI Fe’+ u Fe’+.

2.5. Tonumepuol

Heoprannueckue nonumepsl. [loaumepsl — mpoCThie BEMECTBA C ATOMHOM KPUCTAIIINYECKON
peLIeTKON:  aJNIOTPOIIHBbIE BUIOM3MEHEHMs yriaeponaa (anma3, rpadut, KapOuH, ¢ysuiepeH,
B3aMMOCBSA3b THOpUAM3AIMN OpOUTalell y aToMOB yriepofa C MPOCTPAHCTBEHHBIM CTPOCHHEM
QUIOTPONHBIX MOJU(UKALNN); CeleH M TeJUlyp LEeNOYEeYHOTo cTpoeHus. [lonmmmepbl — ClIOKHBIE
BEIIECTBA C ATOMHOW KPHUCTAJUIMUECKON pEIIeTKOM: KBapll, KpeMHEe3eM (JIMOKCUIHbIE COEAMHEHUS
KPEMHHUs), KOPYHA (OKCHJ alOMUHMS) M allOMOCHJIMKATHI (ITOJIEBBIE€ INIATHI, CIIOA, KAOJHUH).
Munepansl u ropseie nopojsl. Cepa miactudeckas. MuUHepaabHOE BOJOKHO — acOecT. 3HaueHue
HEOPraHMYECKUX TMPHUPOIHBIX MOJUMEPOB B (OPMHUPOBAHUU OJHOM M3 TEOJIOTMYECKUX 000JI0YeK
3emiu — JIUTOChEpHI.

Oprannyeckue mnonuMepbl. CrocoObl MX MONYyYEHHs: PEaKUUH MOJIMMEpH3allMd U PEeaKkIuu
noyMKoHAeHcauu. CTpyKTypbl TOJIMMEPOB: JMHEHHBbIE, PA3BETBICHHBIE WM IPOCTPaHCTBEHHBIE.
CTpyKTypupOBaHHE TOJMMEPOB: BYJIKAHMU3ALMs KaydyKoB, MJyOJieHHe O€JKOB, OTBEp)KACHUE
MTOJINKOHICHCAIIMOHHBIX ITOJIUMEPOB.

Knaccugukaius noiuMepoB 1o pa3aInyHbIM IpU3HAKaM.
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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

O3HakoMJICHHE C 00pa3laMH IJIAaCTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX ITOPO/I.

IIpoBepka miacTMacc Ha 3JIEKTPUUECKYIO MTPOBOJUMOCTD, TOPHOYECTh, OTHOIIEHUE K PacTBOpaM
KHCJOT, IIEIOYe U OKUCIUTEIICH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJIACTMACC.

[Tonydyenue HUTEN U3 KAaTPOHOBOM WJIM JIaBCAHOBOM CMOJIBI.

OOGHapyxeHue XJiopa B MOJUBUHIIXJIOPHUJIE.

2.6. Jlucnepcuvle cucmemul

[Tonstue o aucnepcHbix cucremax. Kmaccudukanus AUCIEPCHBIX CUCTEM B 3aBHCHUMOCTH OT
arperaTHoro COCTOSHUS AUCIICPCUOHHOMN Cpebl U JUCTICPCHOM (a3bl, a TAKKE MO pa3Mepy X YaCTHII.
['pyOonucniepcHble CHUCTEMbI: AMYIbCUU U CYCHEH3UU. TOHKOIUCIEPCHBIE CHUCTEMBI: KOJUIOUIHBIC
(3071 W TeNIM) W UCTUHHBIC (MOJICKYJISIPHBIE, MOJICKYISIPHO-UOHHBIE W HMOHHBIE). Dddext Tunmans.
Koarynsauus B kosutonaHbix pactBopax. CHHEpE3HC B ressix.

3Ha4YEeHHE TUCIIEPCHBIX CUCTEM B )KMBOM M HE)KMBOW IPUPOJIE U MPAKTUUECKON KU3HU YEIOBEKA.
OMYJIbCUU U CYCIIEH3UHU B CTPOUTENIBCTBE, MUIEBON M MEIUIIMHCKON MPOMBIIIJIEHHOCTH, KOCMETHKE.
buonornueckne, MEAUIIMHCKUE M TEXHOJOTMYECKHE 30JM. 3HAUYECHUE Tejied B OpraHU3allu KUBOM
MaTepuu. buonorudeckue, MUIIEBBIE, MEAUIIMHCKIE, KocMeTHUeckne rein. CuHepe3uc Kak (aktop,
ONpPENENAINUA CPOK TOJHOCTH MNPOAYKIMM Ha OCHOBE reneil. CBepThIBAHME KpPOBH KAk
OMOJIOTMUYECKUUCUHEPE3HUC, €T0 3HAUYCHUE.

JlemoHcTparuu

Buapl qucnepcHbIX CUCTEM M UX XapaKTEepPHBIC MPU3HAKHY.

[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

Knaccugukaius XuMHUYECKUX peakiyii B OpraHudeckoi U Heopranudeckoi xumuu. [Tonstue o
XUMHYECKON peakiuu. Peakuuu, wuaymue O0e€3 H3MEHEHHsS KaueCTBEHHOIO COCTaBa BEIECTB:
QJUTOTpONM3aLMs U u3oMepusanus. Peaknuu, uaymue ¢ U3MEHEHHEM COCTaBa BELIECTB: IO YHUCIY U
XapakTepy pearupymrommux M o00pa3yroIMXcs BeLIECTB (pa3lloKEeHMs, COEAMHEHHUs, 3aMellleHus,
o0MEHa); N0 M3MEHEHMIO CTENEHEH OKMCIEHHS AJIEMEHTOB (OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbBIE U
HEOKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ peakluu); 1o  TemaoBoMy  dddexty  (3k30- H
3HJIOTepMHUECKHEe); 1o ¢a3e (roMo- M TeTeporeHHble); IO HampaBieHHo (oOpaTumele U
HeoOpaTUMbIE); IO UCMHOJIb30BAHUIO KaTaju3aTopa (KaTaJUTHYEeCKHE M HEKaTaJUTHYeCKHe); IO
MeXaHU3MY (paJuKalbHbIe, MOJIEKYJIIPHbIE U HOHHBIE).

BeposTHOCTh IPOTEKaHUSI XUMUYECKUX peakUunid. BHyTpeHHss sHeprus, sHTanbnus. TeninoBon
3pdeKT XUMUYecKux peakuuid. Tepmoxumuueckue ypaBHeHus. CTaHJapTHas SHTAIbIUS PEaKUUd U
obpazoBanmus BemiecTB. 3akoH [. W. I'ecca u ero cieacTBusi. HTpOMHS.

Ckopocth xummyeckux peakuuid. Ilonsitue o ckopoctu peakuuid. CKOpOCTb TOMO- H
reTepOreHHON peakiuu. JHEPTys aKTUBAIWH.

@axTophl, BIUAIOLIME HA CKOPOCTh XMMUYECKOW peakuuu. [Ipupona pearnpyrommux BEIIECTB.
Temmneparypa (3akoH Baat — Todda). Konmentpamms. Karammzaropsl W Karaam3: ToMo- |
TETEPOreHHbI, UX MeXaHU3Mbl. DEpMEHTHI, UX CPAaBHEHUE C HEOPraHMUYECKHMHU KaTalu3aTOpaMH.
3aBUCHUMOCTh CKOPOCTH PEaKuii OT TOBEPXHOCTH CONMPUKOCHOBEHUS PEarupyroIiX BELIECTB.
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OO6paTuMOCTh XWMHUUYECKHX pEaKIuid. XHUMHUYECKoe paBHOBecue. [loHSATHE O XUMHUYECKOM
paBHOBecuu. PaBHOBeCHBbIE KOHLEHTpaluu. JIMHAMUYHOCTHP XHMHUYECKOrOo paBHOBecus. DakToOpbl,
BIUSIOUIME Ha CMEIICHHE pPAaBHOBECHA: KOHILEHTpalus, JaBlieHUue, TeMmIieparypa (IpUHLHUII
JlelllaTenwe).

JeMmoHcTpanu

[TpeBparienne kpacHoro Gochopa B OEIbIii; KHCIOPOIa B 030H.

Mopenu 6yrana u u3o0yTaHa.

[Tosyuenue kuciaopoa U3 NEpoOKCUIa BOJOPOIa U BOJIbL; IerUIpaTalys dTaHoJja.

[Henouka npeBpamennii P * P,Os * H3POy; cBOMCTBa YKCYCHON KUCIIOTBI, pEaKLMU, UAYIIHE C
00pa3oBaHUEM OCaJKa, Ta3a U BOJbI, CBOMCTBA METANIOB, OKUCJICHUE aJbJEruia B KUCIOTY U CIIUPTa
B aJIbJCTHU/I.

Peakiuu ropeHus; peakuuy >HAOTEPMHUYECKHE HA MPUMEPE PEaKIMHU Pa3iioKeHHs (3TaHoJIa,
KaJTMIHHON CeNUTphl, OMXpomMara aMMOHHS) M SK30TE€pMUYECKHE Ha MpPUMEpE peaklUuidl COelIWHEHUs
(oOecuBeunBaHre OPOMHOHM BOJIBI M PACTBOpA MEpPMaHTaHATa Kallds ITHICHOM, TalllCHHE WU3BECTH U
zp.).

BzaumopeiicTBue HMHKA ¢ PaCTBOPAMH COJITHOM M CEPHOM KUCJIOT MPH PA3HbIX TEMIIEPATypax,
Pa3HbIX KOHUEHTPALUAX COJSHON KUCIOTHI; Pa3I0KEHHE MEPOKCHIa KUCIOPOIa ¢ MOMOIBI0 OKCUIA
maprania (IV), katanasbl CBIpOTo Msica U CHIPOTro KapTodersi.

BzaumopeiicTBie nMHKa pa3IM4YHON MOBEPXHOCTH (ITOPOILKA, MBLUIH, TPaHy) ¢ KUCIOTOM.

Mogenp «KUISIErO CIOS.

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

3aBUCHUMOCTh CTETICHHU AJIEKTPOIUTUUECKON JUCCOIUAIIMN YKCYCHON KUCTIOTHI OT pa30aBiIeHuUs.

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

JlaGopaTopHBIE OIBITHI

[Tomyuenue Kuciaopoa pa3iokeHneM NepoKCHIa BOJOpOoIa U (UIH) IepMaHraHaTa Kajius.

Peaknuu, wmaymue ¢ oOpa3oBaHMeM oOcajka, rasa WIM BOJBI JJIS OPraHUYECKUX H He-
OpPTraHUYECKUX KHUCIIOT.

2.8. Pacmeopwi

ITonssTue o pactBopax. PU3HKO-XMMHMUYECKas NPUPOJAa pACTBOPEHUS M PACTBOPOB.
B3aumonelictBue pactBopuTens M pacTBOPEHHOro BemiecTBa. PacTBopuMocTh BemiecTB. CriocoObl
BBIPQKEHUSI KOHIIEHTpALlMM PacTBOPOB: MAaccoBas JI0OJIi PAacTBOPEHHOrO BellecTBa (TMPOLIEHTHas),
MOJISIpHAS.

Teopus 2NMEKTPONIUTHYECKON AUCCONMAlMA. MeXaHU3M IHMCCOLMALMN BEIECTB C Pa3IMYHBIMU
TUNIAMU  XUMHYECKMX CBsized. Bxman pycckux ydyeHbIX B pa3BUTHE MpeACTaBiIeHUN 00
NIEKTPOJINTUYECKOW  aucconuanuv. OCHOBHBIE — TIOJIOKEHUS  TEOPUM  AJIEKTPOJUTUYECKOU
nuccouuanuu. CTeneHb 3JIeKTPOIUTUYECKON Tucconnanuu U GakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U
CPEIHUE DIIEKTPOJIUTHI.

Huccommaruss Boabl. Bomopoansnii mokasarens. Cpena BOJHBIX PACTBOPOB DJIEKTPOJIMTOB.
Peakiinu oOMeHa B BOJAHBIX PacTBOPaX JEKTPOIUTOB.

I'unponu3 xkak oOMeHHbIH npoiecc. HeoOpaTumblii THAPOIIN3 OPraHMYECKUX U HEOPTraHUYECKUX
COEIMHEHUH U €ro 3HaAUYEHHUE B IPAKTUYECKON JEATEIbHOCTH YEIIOBEKA.

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

['maponu3 opraHnYecKux BemecTB (OeNKOB, )KUPOB, YIIIEBOJIOB, MONMHYKICOTHA0B, AT®) 1 ero
Ouoyoruueckoe u npakruyeckoe 3HaueHue. OMbUIeHHE KUPOB. Peakius srepudukanuu.

JemoHCcTpanuu

CpaBHeHuE JIEKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMerieHue paBHOBECHS TUCCOLUAIIMU CITa0BIX KHCIOT.

WuankaTopsl 1 U3MEHEHUE UX OKPACKH B Pa3HbIX Cpeaax.
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CepHOKHCITBIN U (PepMEHTATUBHBIN THIPOJIU3 YTIICBOIOB.

['maponu3 xkapOoOHATOB, Cynb(haTOB M CHIIMKATOB MIEJIOYHBIX MeTaioB; HUTpaToB cBuHLa (II)
WM LMHKA, XJIOpUJIa aMMOHHUSI.

JlaGopaTopHBIA OIBIT

XapakTep JUCCOLUAIUU PA3TUYHBIX THAPOKCUIOB.

[TpakTHueckoe 3aHsATHE

[TpurotoBneHne pacTBOPOB PA3TUUYHBIX BUJIOB KOHIICHTPAIIHH.

2.9. OxucaumenbHo-60CCMAHOBUMENbHbBLE peaxkyuu.
Qﬂekmpoxwwuqecme npoyeccol

OKHUCIUTENbHO-BOCCTAaHOBUTENIbHBIE peakiuu. CteneHb oOkucileHus. BoccraHoButenu u
okuciutenu. OKHCIIEHME H BOCCTAaHOBJICHHC. BaKHCHIINE OKHCIUTSIM M BOCCTAaHOBUTCIIH.
BoccranoBurtenbHble  CBOMCTBA  METANIOB —  NOPOCTBIX  BemecTB.  OKHUCIUTEIBHBIE U
BOCCTAHOBHUTEJILHBIE CBOMCTBAa HEMETAJIOB — MPOCTHIX BellecTB. BoccraHoOBUTENbHBIE CBONCTBA
BCIIIECTB, OOpa30BaHHBIX »JJEMEHTAMHW B HH3IIEH (OTPHUIIATEILHON) CTENEHH OKHCJICHHUSI.
OKHCIIMTEIIbHBIC CBONCTBAa BEIIECTB, OOpPa30BaHHBIX JJIEMCHTAMH B BBICHICH (IIOJ0KHUTEIHLHON)
creneHn OkuciaeHus. OKHCIMTEIbHbIE M BOCCTAaHOBHUTEIBHBIE CBOMCTBA BEIIECTB, OOpa30BaHHBIX
3JIEMEHTAMH B ITPOMEKYTOUHBIX CTCIICHSIX OKUCIICHHUS.

Knaccudukanust OKHCIUTENIHPHO-BOCCTAHOBHUTEIILHBIX PEaKIUi. Peaknuu MeXaTOMHOTO H
MEXMOJICKYJISIPHOIO  OKHCJICHUS-BOCCTAHOBJICHUS. Peakiuu BHYTPUMOJIEKYJISIPHOIO OKHUCIICHUS-
BOCCTaHOBJICHHS. Peakiny caMOOKHCIICHUSI-CAMOBOCCTAHOBIICHUS (JAUCTIPO-TTOPIIMOHUPOBAHUSA).

MeTosbl  COCTaBJCHHUS YpPaBHEHMH OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX peakiuui. Metox
3JICKTpOHHOrO OanaHca. BnusHue cpeapl Ha NPOTEKAHWE OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLECCOB.

XUMHUYECKUE MCTOYHUKHM TOKA. DJEKTPOJHbIC MOTEHUHUANbI. P CTaHIAPTHBIX SJEKTPOIHBIX
MMOTEHIHAIOB (DJIICKTPOXUMUYSCKUN Ps HANpPsOHKEHWH MeTaioB). [aabBaHWYECKHE DJIEMEHTBHI H
MPUHIUIIEI MX pa0oThl. COCTaBICHUE TaIbBAHMYECKUX dJIeMEeHTOB. O0pa30oBaHKE rajJbBaHMUECKUX I1ap
MpYU XUMHUYECKUX Iporeccax. [aJbBaHUYECKUE DJIEMEHThI, NPUMEHSEMbIE B >KU3HU: CBUHIIOBAs
AKKyMYJIATOpHas OaTapes, HUKeIb-KaJMHUEBbIe OaTapeu, TOTITUBHBIEC YJIEMEHTHI.

DIIEKTPOIN3 PACILUIABOB M BOJHBIX PACTBOPOB AJIEKTPOJUTOB. [Iporiecchl, mpoucxoisime Ha
KaToJe W aHoAC. YPaBHEHHS DJIECKTPOXHMHUYECKUX MPOIECCOB. DJIEKTPOJIU3 BOIHBIX PACTBOPOB C
WHEPTHBIMH 3JIEKTPOJAMU. OJIEKTPOIN3 BOAHBIX PACTBOPOB C PACTBOPUMBIMU DJIEKTPOJIAMHU.
[IpakTHueckoe MpUMEHEHUE NEKTPOIIU3A.

JeMoHCcTpanuu

BoccranoBneHnne nuxpomMara Kajaus IUHKOM.

Boccranosnenue oxkcuna meau (I1) yrinem u Bogopoiom.

BoccranoBnenue auxpomara Kaiausi STUIOBBIM CIIUPTOM.

OKHCIUTEIBHBIEC CBOMCTBA a30THOM KHUCIIOTHL.

OKuCIUTENbHBIE CBOMCTBA TUXpOMATa Kajusl.

["anibBaHWYECKHE DIIEMEHTHI U OaTapeKy.

DnekTponu3 pactBopa xinopuna meau (II).

JlaGopaTopHbI€ OTBITHI

B3aumopeiicTBue METalNIOB ¢ HEMETalllaMH, a TakKKe€ C PacTBOpaMU COJIEH M PacTBOpAMH
KHCIOT.

B3anmoneiicTBre CEpHOM M a30THOM KUCIIOT C MEJIBIO.

OkucnuTeNnbHbIE CBOMCTBA IEpPMAHTaHaTa Kalus B pa3IuyHbIX Cpelax.

2.10. Knaccugurayus eewgecms. Ilpocmole sewjecmea

Knaccmbnxaum[ HCOPraHNM4YCCKUX BCIICCTB. HpOCTBIe N CIIOXXHBIC BEHICCTBA. OKCI/I)II)I, nux
KHaCCI/I(bI/IKaI_[I/Iﬂ. FI/IIIPOKCI/IIILI (OCHOBaHI/IH, KHCJIOPOACOACPIKAIINC KHUCJIOTHI, an)o-
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TepHbleruipokcuibl). Kucnotel, ux kinaccudukanusa. OcHoBanus, ux kiaccupukauusi. Conu cpeanue,
KHCJIbI€, OCHOBHBIE U KOMIUIEKCHBIE.

Mertamnsl. IlonokeHue MeTalIoB B MEPUOAUYECKON cCHCTEME U OCOOCHHOCTH CTPOCHUS HUX
aToMoB. IIpocTble BemecTBa — MeTaslibl: CTPOCHHUE KPUCTAJIIIOB U METAININYECKAsi XUMUYECKasl CBSI3b.
OO6mue ¢usznyeckue CBOWCTBA METAUIOB M WX BOCCTAHOBHUTEJIbHBIE CBOMCTBA: B3aMMOJCHCTBHE C
HeMeTaulaMM  (KHCIIOpPOIOM, TajloT€HaMH, CEpoM, a30TOM, BOJOPOAOM), BOJOW, KHCIOTAMH,
pacTBOpamMH COJIeif, OpraHM4eCKHMMH BeIlllecCTBaMu (CIHMpTaMu, TaJoreHalkaHaMmu, (HEeHOJIOM,
KHUCII0TaMu), 1ienodyaMu. OKCHUIbI U THAPOKCUBI METAIUIOB. 3aBUCUMOCTh CBOMCTB 3THX COEAMHEHUN
OT CTEIIEHEN OKUCIICHHS] METAJJIOB. 3HAaYE€HNE METAUIOB B IPUPOJIE U KU3HH OPTaHU3MOB.

Koppo3uss meramioB. Ilonstue xoppo3uu. XuMHUecKas KOpPpO3Hs. OIEKTPOXUMUYECKAs
Koppo3usi. CriocoObl 3alIUTHl METAJUIOB OT KOPPO3HUHU.

OO6mme crocoObl MOTyYyeHHs] METaUIOB. MeTaiibl B pupoae. MeTauryprusi ¥ ee BUAbL: TUpo-,
TUAPO- U 3JIEKTPOMETAILTYPrusl. DIEKTPOJIN3 PaCIJIaBOB U PACTBOPOB COECIMHEHHIM METAJUIOB U €ro
IIPAKTUYECKOE 3HAYECHHUE.

Hememannwi. Tlonoxxenue HemeramioB B [lepuonudeckoii cucteme, 0COOEHHOCTU CTPOSHUS MX
aTOMOB. DJIEKTPOOTPULIATENBHOCTD.

bnaropoansie ra3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJIArOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMUYECKUX U (PU3UUECKUX CBOMCTB.

Hemeramnsl — npocteie BemiecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTPOEHHUE UX. AJUIOTPOIHUSL.
XuUMHUUecKrue cBoicTBa HeMeTalioB. OKHUCIHMTENIbHBIE CBOWMCTBA: B3aMMOJEHCTBHE C MeETalUIaMHu,
BOJIOPOJIOM, MEHEE AIIEKTPOOTPHULATEIbHBIMU HEMETAUIAMH, HEKOTOPBIMHU CJIOKHBIMU BELIECTBAMHU.
BoccraHoBuTenbHBIE CBOWCTBA HEMETANIOB B PEAKIUAX C (TOPOM, KHUCIOPOJOM, CIIOKHBIMU
BEIECTBAMH — OKUCIUTENSIMU (a30THOM U CEpHON KUCIOTaMU U JIp.).

JeMmoHcTpanumn

Komnexuus «Knaccuduxarms HeopraHndeckux BEeUIECTBY» U 00pa3Iibl MIPeICTaBUTENEH KIIACCOB.

Komnexmust «Knaccuduramnus opraHn4eckux BeIeCTB» U 00pa3Iibl MPEICTaBUTENCH KIIaCCOB.

Mopenu KpUCTaJUIMYECKUX PEUIETOK METAIIOB.

Konnekuust MeTanioB ¢ pa3HbIMH (PU3NYECKUMH CBONCTBAMHU.

B3aumMopeiicTBue IUTHSI, HATPHUS, MArHUsS W JKelie3a C KUCIOPOAOM; IIEIOYHBIX METAIJIOB C
BOJIOM, crupTamH, (E€HOJIOM; LIMHKA C pacTBOPAMHU COJSTHOW M CEPHOW KHCJIOT; HATpUsl C CEpo;
IIOMHUHUSA C HOA0M; XKeJle3a C paCTBOPOM MEIHOTO KyIOpOca; alFlOMUHHS C paCTBOPOM €IKOTO HaTpa.

Oxcupl ¥ THIPOKCHIBI XpOMa.

Koppo3ust MeTaios B 3aBUCUMOCTH OT yCIIOBHIA.

3aimuTa METauIoB OT KOPPO3UHU: 00pa3Ibl «HEPKABEEK», 3AIIUTHBIX MOKPBITHH.

Konneknus pya.

DNEKTPOIN3 PACTBOPOB COJIEH.

Mogenu KpucTalIndecKnuX pemieTokK ioaa, anmasa, rpagura.

Annorponust hochopa, ceprl, KUCIOPOIa.

B3aumopneicTBiue BOIOpOAa € KHCIOPOAOM; CYpbMBI C XJIOPOM; HATpus C HMOIOM; XJIopa ¢
pacTBOpoM OpoMHIa Kajus; XJOPHOH M CEPOBOJOPOAHOM BOIBI, 0OeClBEUMBAHHUE OPOMHOW BOJbBI
STUJICHOM WUJIU all€TUICHOM.

JlaGopaTopHbI€ OTBITHI

O3HakomiIeHHE ¢ 00pa3LamMu MpeICTaBUTENeN KIacCOB HEOPTaHUUECKUX BEIECTB.

O3zHakoMiieHHe ¢ 00pa3laMu MpeCTaBUTENE KIacCOB OPraHMYECKUX BEIIECTB.

O3HaKOMJIEHHE C KOJUIEKLIUEN PYA.

[Tomy4yenue kucmopoaa 1 ero CBOMCTBA.

[TosryueHue BOIOpoOAa U €ro CBOWUCTBA.

[Tony4yeHue macTU4EeCKOM cepbl, XHMUYECKHE CBOWCTBA CEPHI.

B3aumoselicTBue METAIUIOB € paCTBOPAMHU KHUCIIOT U COJIEH.

CBoiicTBa yrisi: aJicOpOIIMOHHBIC, BOCCTAHOBUTEIILHBIE.

B3anmoneiicTBre [IMHKA WM QIFOMUHUS C PACTBOPAMH KUCIIOT U IIETOYECH.
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OKpaH_II/IBaHI/Ie IJIaME€HH KaTHOHaMU IICJIOYHBIX U IICJIOYHO3EMECIIBHBIX METAJIJIOB.

2.11. OcHognbie Kiaccvl HeOp2aHUYeCKUx U OpeaHU4ecKux coeouHeHul

Bonoponusie coenunenuss Hemeramuio. [lonydeHne amMMuaka U XJIOpPOBOAOPOJA CHHTE30M U
KOCBEHHO. Pu3nueckue cBoilcTBa. OTHOILIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOKCTBA.

OKcubl ¥ aHTUAPHIBI KapOOHOBBIX KHCIIOT. HeconeoOpa3syromme 1 coneo0pa3yronme OKCHIbL.
Kucnotuele okcunbl, ux cBoiicTBa. OCHOBHBIE OKCHJABI, MX CBOHCTBA. AMQOTEpHbIE OKCUIBI, HX
CBOMCTBA. 3aBHCHUMOCTb CBOMCTB OKCHJOB METAUIOB OT CTENEHH OKHUCJICHUS. AHTUIPUJIBI
KapOOHOBBIX KUCIIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

Kucnorsel opranmueckue m HeopraHnudeckue. KuCIOTBI B CBETE TEOPUHU BJIEKTPOJUTHYECKON
muccouuanuu. Kucnmorsl B cBere mnporonutuyeckoil Teopuu. Kiaccudukanus oOpraHudeckux H
HEOpraHuyeckux kuciaor. OOmme CcBOWCTBAa KHUCIOT: B3aUMOJACHCTBHE OPraHMYECKUX |
HEOPraHMYECKUX KHUCIOT C METaUIaMHU, OCHOBHBIMH M aM(pOTEPHBIMU OKCHUIAMH U THUIPOKCHUIAMH,
coJsiMH, 0Opa3oBaHHE CIOXHBIX 3(UpoB. OCOOEHHOCTH CBOMCTB KOHLEHTPUPOBAHHON CEpHOU W
A30THOM KHUCJIOT.

OcHoBaHUsI OpraHuYecKue U Heoprannueckre. OCHOBAHUS B CBETE TEOPHUH SJICKTPOJIUTHUECCKON
muccouuanuu. OCHOBaHMS B CBETE MPOTONUTHYECKOW Teopuu. Kraccubukamus opraHMyecKux M
HEOPraHWYECKUX OCHOBAHMN. XHUMHUYECKME CBOMCTBA WIEJIOYEM W HEPACTBOPUMBIX OCHOBAHMM.
CBolicTBa OECKUCIIOPOIHBIX OCHOBAHWI: aMMHaKka U aMUHOB. B3arMHOE BIUSTHUE aTOMOB B MOJICKYJIE
aHUJIMHA.

AMdoTepHbIC OpraHMYECKHE W HEOPTAHUUYECKUE COSTUHCHUS. AM(POTEPHBIC OCHOBAHHS B CBETE
MPOTONUTHYECKOH Teopuu. AMQPOTEPHOCTh OKCHUAOB M THUAPOKCUIOB MEPEXOAHBIX METaJIOB:
B3aUMOJICHCTBUE C KUCITOTAMH U IETIOUYAMH.

Comu. Krnaccudukanus u XuMHUecKHe CBoicTBa cosieii. OCOOEHHOCTH CBOMCTB coJeit
OPTraHWYECKUX U HEOPTaHUYECKUX KUCIIOT.

I'eneTnueckas CBsI3b MEX]y KJIacCaMU OPTaHMYECKUX M HEOpraHU4ecKux coeauHeHuil. [lonsarue
O TEHETHUYECKOW CBSI3M M TEHETHYECKUX psAJaX B HEOPTaHUYECKONM U OPraHUYEeCKON XUMUH.
['eHeTnyeckue psapl MeTaula (Ha MpUMepe Kalbldg U JKenes3a), HeMeTamna (cepbl M KPEeMHHS),
MIEePEXOIHOTO dJIeMeHTa (IMHKa). ['eHeTnueckue psapl M TeHETHYECKasl CBSA3h B OPraHUYECKON XUMUH.
EnmncTBO MUpa BeliecTs.

JeMoHCcTpanuu

Konnekunu KUCTOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCUIOB, JIEMOHCTPALIUSI UX CBOUCTB.

B3aumoneiicTBue KOHUEHTPUPOBAHHBIX a30THOM M CEpPHOM KHCIOT, a Takke pa30aBiIeHHOU
A30THOM KHUCIIOTBI C MEJIBIO.

Peaxius «cepeOpsiHOTO 3epKaiay ik MypaBbUHOW KHCIIOTHI.

BzaumopeiicTBue pacTBopa THAPOKCHAA HATPUS C KUCIOTHBIMH okcuaamu (okcuaom ¢docdopa
(V)), amboTtepHbIMH TUAPOKCUAAME (THIPOKCHIOM IIUHKA).

B3auMopeiicTBue aMMuaka ¢ XJ0poBOAOPOIOM U BOAOW. AHAIOTUYHO /JI1 METUIIaMUHA.

B3anmopeiicTBe aMMHOKHUCIIOT C KUCIOTaMH | 1iejouyaMu. OCyIIecTBICHUE TIEPEX0I0B:

Ca— Ca0O — Ca3(PO4),— Ca(OH),
P _ P205 _ H3PO4
Cu — CuO— CuSOs4— Cu(OH),— CuO— Cu C,H50H- C,H4 - C,H4Br;

JlaGopaTopHBIE OIBITHI

[Tomy4yeHue u CBOMCTBA yTIIEKHUCIIOTO ra3a.

CBolicTBa CONSTHOM, CEpHOH (pa30aBICHHON) U YKCYCHOM KUCIOT.

BsaumopeiictBue ruapokcuaa HaTpus ¢ consiMu (cynbatom Mean (1) u xsopuaom aMMoHMS).
Pasnoxenue runpoxcuna Meau.

[Toryuenue u am@oTepHble CBOWCTBA THIPOKCH/Ia ATFOMUHHUSL.

ITony4yenue KeCTKOM BOABI U U3YYECHHE €€ CBOUCTB.
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YcTrpaHneHrue BpeMEeHHOM U MOCTOSHHOM JKECTKOCTH.
[IpakTuyeckue 3aHATUS

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

XHMHUS 3JIEMEHTOB

S-JI€MCHTHI

Bonopoa. /IBoiiCTBEHHOE TMOJIOKEHUE BOAOpPOAA B MEPUOIUYECKON cucteme. HM30Tombl
Bojopoaa. Tspkenmas Boma. OKHUCIUTENbHBIE M BOCCTAHOBHUTENIBHBIE CBOWMCTBA BOAOPOJA, €ro
MOJIyYeHHUE ¥ MpUMEeHEeHHE. PoJib BO0pO/1a B )KUBOM U HEXKUBOW TIPUPOJIE.

Bona. Ponp BoOmbl Kak cpegooOpa3yrollero BeEHIeCTBA KIETKH. OJKOJOTMYECKUE aCIEKThI
BOJIOTIOJIL30BAHMSL.

OnemenTsl !A-rpynmsl. lenounsie Metaiel. O01Iast XapakTEPUCTHKA IIETOYHBIX METAJIJIOB Ha
ocHOBaHMM mnoJyioxkeHus B Ilepuonnueckoit cucreme snementoB J[. WM. MenneneeBa U cTpoeHHUs
aroMoB. [lomydyenue, ¢u3MyYeckMe MW XHMHUYCCKHE CBOWMCTBA IIETOYHBIX MeTaioB. KaThoHBI
IICJIOYHBIX METALIOB KaK BaKHEWINAs XUMHUYeCKas (opma UX CYIICCTBOBAHMS, PETYISTUBHAS POJIb
KaTHOHOB KaJIMs ¥ HATpHUA B )KUBOH KieTke. [IpupogHbie coenmHeHNs] HATPUS U Kaus, UX 3HaUYCHHE.

OneMeHThl [TA-rpynmel. OOmias XxapakTepUCTHKA IIETIOYHO3EMEIbHBIX METAJJIOB U MarHusi Ha
ocHOBaHMM mnoJyioxkeHus: B Ilepuonmnueckort cucreme snementoB [[. M. MeHneneeBa u cTpoeHHUs
atomoB. Kanpnumii, ero monydenue, Gpu3nyeckue ¥ XMMUUYECKHUE CBOWCTBA. BakHelIne coeTnHEeHUS
KaJIbLIMS, UX 3HaUYEHUE U TpuMeHeHune. Kanbuuii B nmpupoie, ero 6uosorndeckas posb.

p-OneMeHTHI

AnmfoMuHMR. XapakTepHCTHKa QIIOMHHHS Ha OCHOBAaHMHM TOJNOXKEHHS B Ilepuoanueckoi
cucteme snementoB J[.M. MenneneeBa u crpoenust atoma. [lonydenue, pusndeckne u XUMHUYECKUE
CBOICTBa AJIIOMHUHUSA. BaxkHelme COeIMHEHUs aIOMUHUA, UX CBOWMCTBA, 3HAYCHHE U NPUMECHECHHE.
[IpupoaHble coequHEHNs aTIOMUHMS.

VYrnepon u kpemuuii. OOmias xapakTepucTUKa Ha OCHOBAHUU MX ToJioxkeHus B [lepuoauueckoit
cucteme JI. W. MenneneeBa u crtpoeHuss aroma. [IpocTbie BemiecTBa, 0Opa3OBaHHBIE ATHMH
anemMeHTaMu. OKCHABI M THUIPOKCHUIBI YIJIepoAa W KpeMHHs. Baxuelmme coiau yrojabHOM U
KpEeMHHEBOU KUCI0T. CUIIMKaTHAs: TPOMBIIUIEHHOCTb.

["anorenst. OO01Ias XapakTEPUCTHKA FAJIOTEHOB HA OCHOBAHUM WX TOJIOkKeHUs B [lepuonnueckoit
cucreMe sneMeHToB [[. . MenneneeBa u cTpoeHus aToMoB. ['ajnoreHl — MpPOCThIE BEIIECTBA!
CTPOEHUE MOJIEKYJI, XUMHYECKHE CBOMCTBA, MOJYYEHHE W NPUMEHEHHE. BaxkHehmme COequHEHUS
rajoreHoB, UX CBOMCTBAa, 3HAUYEHHWE M NpPUMEHEHHE. ['amoreHbl B mnpupoje. buomoruueckas poib
rajoreHoB.

Xanpkorenbl. OOmas XapakTepUCTHKA XaJdbKOTEHOB HAa OCHOBAaHMM UX TIOJNOXKEHUSA B
Ilepnonnueckonn cucreme sneMeHToB J[.MI. MenneneeBa M CTpoeHUs aTOMOB. XalbKOre-Hbl —
npocTeie BemecTBa. AmmoTponus. CTpoeHHEe MOJEKYN aJUIOTPOMHBIX MOAU(PHUKAIUN U UX CBOMCTBA.
[Tomy4yeHnue u npuMeHEHUE KUCTOpOoa U cepbl. XaJIbKOTE€HBI B IPUPOJIE, UX OMOJIOTUYECKAs POJIb.

OnemeHThl YA-rpynmnel. O0mas XapakTepuCTHKa dJIEMEHTOB ATOW TPYMNIbl HA OCHOBAaHUHM HX
nonoxkeHus B [lepuoauueckoii cucreme siemeHToB J[. 1. MenneneeBa u crpoenus atoMoB. CTpoeHue
MOJIEKYJIBI a30Ta M aJUIOTPONHBIX Moaudukaiuii Gochopa, ux GuznYecKue U XMMHUECKHUE CBOMCTBA.
Bopoponnsie coennnenus snemeHToB VA-rpynnbl. Oxkcuabl a3ota u pocdopa, COOTBETCTBYIOIINUE UM
kucnoThl. Conu 3TuX KUCIOT. CBONCTBA KUCIOPOIHBIX COeNMHEHUH a3oTa U (ocdopa, X 3HAYCHUE U
npuMeHeHue. A3ot u ¢pochop B mpupojie, UX OMOJIOTUYECKAS POJIb.

OnemenTsl 1Y A-rpynmnel. OOmias XxapakTepuCcTHKa 3JIEMEHTOB 3TOW TPYIIBI HA OCHOBAaHUHM UX
nonoxxeHus B [lepuoguueckoii cucreme snementoB . . MenneneeBa u CTpoeHHUsI aTOMOB. YTIIEepon
u ero amiorpomnus. CBOWCTBa aJUIOTPOMHBIX MOAU(HUKAIUI yriepoia, UX 3HAUYEHUE U MPUMEHECHHUE.
Okcuapl M THUAPOKCHIBI YIJIEpOJAa W KPEeMHHUS, MX XHMHYeCKHe cBoicTBa. Conm yroiapbHOW U
KPEMHUEBBIX KUCIIOT, UX 3HAaYeHHE U NMpuMeHeHue. [Ipupomoodpasyromas posib yriepoaa sl KUBOK
Y KPEMHHUSI 1711 HEXKUBOUM MPUPOJIBI.
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d-DnemeHTHI

Ocobennoctu crpoenusi atomoB d-anmementoB (IB-VIIB-rpynm). Menb, IUHK, XpoM, Keie3o,
MapraHel] Kak IMpOCThIE BEIIeCTBa, UX (PU3MYECKHMEe M XUMHUYEcKHe cBoicTBa. HaxoxxiaeHue sTux
METAJIOB B MpHpOJAe, WX TNoiydeHue W 3HadeHue. CoenuHeHus d-2I€MEHTOB C Pa3IMYHBIMH
CTENEHSAMHM OKHCIEHUs. XapaKTep OKCUIOB U THUIPOKCHUIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT
CTENEHU OKUCIICHUSI MeTaslia.

JeMmoHcTpanu

Komnekuuu mpocThIX BeEIIECTB, OOpPa30BaHHBIX JJIEMEHTAMHU PA3IUYHBIX 3JIEKTPOHHBIX
CEMEICTB.

Komnnekuuu MUHEpanoB v TOPHBIX MOPOI.

[Tonryuenue aoTpoONHbIX MoAUDUKAIHI KHCIIOpoaa, cephl, hocdopa.

XUMUYECKUE CBOWCTBA BOJOPOA, KHCIOPOaa, cephl, (pocopa, raJoreHoB, yriaepoaa.

Okcuabl cepsl, a3oTa, yriepoja, JKejle3a, MapraHia, MEIM C pa3IMYHbIMU CTENEHSIMU
OKHCJICHHS, NX CBOMCTBA.

I'mapokcunpl cepbl, XpoMa, Maprasiia, keines3a, MeAH, allOMUHUSA U IIUHKA, UX IOJIYyYEHUE U
XUMHYECKHE CBOMCTBA.

JlabopaTopHbIE ONBITHI

N3ydeHune CBOKWCTB MPOCTHIX BEUIECTB U COCTUHEHUN S-3JIEMEHTOB.

N3yueHue CBOMCTB MPOCTHIX BEUIECTB U COETMHEHUM P-3JIEMEHTOB.

W3y4eHne CBOMCTB MPOCTHIX BEIIECTB M COSAMHECHUN d-3JIEMEHTOB.

[IpakTuueckue 3aHATUS

[TomyyeHnue ruIPOKCUIOB ATFOMUHUS U IIMHKA; UCCIIEIOBAHUE UX CBOMCTB.

[Tomyuenue u vccaen0BaHNE CBOMCTB OKCUIOB Cepbl, yriepoaa, pocdopa.

2.12. Xumus 6 scusnu obwecmea

XuUMUS U MPOU3BOACTBO. XUMHUYECKAs MPOMBIIIJIEHHOCTh U XUMHUUYECKHE TE€XHOJIOTUH. ChIpbe
IS XUMUYECKOM TIPOMBINUICEHHOCTH. Bojga B XUMHUYECKOW MPOMBIIUICHHOCTH. ODHEPTHS A
XHMHYECKOTO TPOM3BOJACTBA. HaydHble TPUHLIMIOBI XUMHUYECKOTO MPOU3BOJICTBA.  3aluTa
OKPY)KaIOIIEeH cpeabl M OXpaHa Tpylda IMPH XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaIuHU
XHMHYECKOT0 Mpou3BojicTBa. CpaBHEHHUE MTPOU3BOACTBA aMMHUaKa U METaHOJIa.

XUMUS B CETbCKOM XO35MCTBE. XMMH3ALMS CEIBCKOT0 X035 MCTBAa U €€ HalpaBlieHUs. Pactenus
W TI0YBa, MOYBCHHBIA IMOTJIONMIAOIINN KOMIUIEKC. Y 100peHus W uX Kiaccudukamus. XUMUYECKHE
CpeacTBa 3amuThl pacTeHud. OTpullaTeIbHBIE MOCIEACTBUS MPUMEHEHUs TMECTHIUAOB U 0ophba ¢
HUMH. XUMH3aLMs )KHUBOTHOBOJICTBA.

XuMHsi U 9KOJIOTHs. XUMUUYECKOe 3arps3HeHue OKpyxkaromiei cpeasl. Oxpana rugpocdepst oT
XUMHYECKOT0 3arps3HeHus. OxpaHa MOYBBI OT XMMHYECKOro 3arpsizHeHus. OxpaHa aTMocdepbl OT
XUMUYECKOT0 3arpsizHeHus. OxpaHa Quiopsl U (ayHbl OT XUMHUYECKOTO 3arps3HeHus. buoTexHomorus
Y TeHHasl UHKEHEPHS.

XuMUs 1 TOBCEIHEBHAA KU3Hb YesloBeKa. JloMmamHsag anteka. Moronue U YuCTSIMIe CpeIcTBa.
CpenctBa 00pbOBI ¢ OBITOBEIMH HaceKOMBIMH. CpelcTBa JTUYHOW TMTHEHBI M KOCMETHKH. XUMHUS U
nuima. MapKUpOBKH YHAKOBOK NHUINEBBIX M TUTHEHHMYECKUX NPOJYKTOB M YMEHHE HX YHUTaTh.
OKOJIOTHS KUJIUIA. XUMHUS M TCHETHKA YeIIOBEKa.

JeMoHCcTpanynu

Moaenu npor3BOICTBA CEPHOM KHUCIIOTHI U aMMHAKa.

Konneknust ynoOpeHuit 1 meCTUITUIOB.

OO0pa3ipl cpeacTB OBITOBOM XUMUU U JIGKAPCTBEHHBIX MPENapaToB.

[TpakTueckue 3aHATHS

O3HakoMJIEHHE ¢ KOJUIEKIIUeH yIoOpeH I U TeCTHIIH/IOB.

O3znakomMieHue ¢ o0pa3iamMu CpeAcTB OBITOBOI XUMUU U JIEKAPCTBEHHBIX MPENapaToB.
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IIpumepHbIe TeMbl pedepaToB (I0KJIAA0B), HHAUBUAYAJIBHBIX POEKTOB
buorexnonorusa u renHas uHxkeHepus — texnonorun XXI Beka.
HanotexHosiorusi kak IpuOpUTETHOE HANpPaBJICHUE Pa3BUTHUSI HAYKH M MPOU3BOJICTBA B

Poccuiickoit @enepanuu.

CoBpeMeHHbIE METObl 00e33apaKUBaHuUs BOJIbI.

ANI0TpONHs METAJIOB.

Kuznup n gesrenpHocth .M. Menpaeneena.

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

Cunres 114-ro anemerTa — TpuyM@ pOCCHUIUCKHUX (HPU3UKOB-SICPIIHKOB.
H3otomnsl Bogopoaa.

Hcnonp30BaHne paJu0aKTUBHBIX U30TOMOB B TEXHUUECKUX IIEJISAX.
PentrenoBckoe U3nydeHUE U €ro UCMOJIb30BAHNE B TEXHUKE U MEJTUIIUHE.
[11a3ma — yeTBepTOE COCTOSIHUE BEIIECTRA.

AmMop(dHbIe BemecTBa B MPUPOJIC, TEXHUKE, OBITY.

OxpaHa OKpyKaroleil cpeabl OT XMMHUYecKoro 3arpsizHeHusi. KonmudecTBeHHbIE Xa-

PaKTEPUCTUKU 3arPsI3HEHUS OKPYKAIOIEH CpeIbl.

[TpumeneHue TBEpIOTO U razoo0pa3Horo okcuaa yriaepozaa (IV).
3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyOonucnepcHble CUCTEMBbI, UX KilaccuuKalus W HCIOJIb30BaHHE B Mpodeccuo-

HaJIbHOU JIEITEILHOCTH.

Kocmernueckue renu.

[IprMeHeHre CyCIIeH3Ui U AMYJIbCUN B CTPOUTEIBCTBE.

MuHepasbl U TOpHBIE TOPOABI KaK OCHOBA JTUTOCHEPHI.

PacTtBOpHBI BOKpyT Hac. Tursl pacTBOpOB.

Bona kak peareHT u cpena Juisi XUMHUYECKOTO Mpouecca.

Kuznb u gesrensHOoCcTh C. AppeHuyca.

Bknan oTe4ecTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH JIEKTPOIUTUUECKON TUCCOLIMALIUU.
VYcerpanenue ®KeCTKOCTH BOIBI HAa TPOMBIIIUICHHBIX TIPEANIPUATHSIX.

CepHast KUCITOTa — «XJIe0 XUMUYECKOM MPOMBIIIITIEHHOCTH.

Hcnonp3oBaHre MUHEPATBHBIX KUCIOT HA MPEANPUATUIX PA3TUIHOTO MTPOQPUIIS.
OKcubl ¥ COJIA KaK CTPOUTENbHBIE MaTEpHAIIbI.

Hcropus rurca.

[ToBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

MHoronukuii kKapOoHaT KaJlblUsl: B IPUPOJIE, B MPOMBIIIJIEHHOCTH, B OBITY.

Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BuptyaibHoe MoaenpoOBaHNE XUMHUYECKHUX MTPOLECCOB.

DIIEKTPOIN3 PACTBOPOB ANEKTPOIUTOB.

DNEKTPOIN3 PACIITIABOB JIEKTPOIUTOB.

[IpakTHyeckoe TMpUMEHEHHE DJIIEKTpoNu3a: padUHUPOBAHME, TalbBAHOIIACTHKA,

TaJIbBaAaHOCTCTHA.

HcTopus nosydeHus 1 mpou3BOJICTBA ATFOMUHUSL.

DNEKTPOIUTHUECKOE MOTYYeHHE U paQUHUPOBAHUE METH.

Kuzup n gesarensHOCTh . [I9BH.

Ponp meTayuioB B MCTOpPUM 4YEIOBEYECKOW UMBUIM3aMU. VICTOpus OTEYECTBEHHOM

qepHOﬁ MCTaJLIYPIruu. COBpeMCHHOC MCTAJLTYPIrui4cCKoOC Iporu3BOACTBO.

Hcropust 0Te4eCTBEHHOM IIBETHOM METaUTypruu. Pons METaluioB M CIUIABOB B HAYYHO-

TEXHUYECKOM IMporpecce.

Koppo3zust MmeTanmioB u criocoObl 3alTUTEI OT KOPPO3UH.
WuepTHbIe Uiy 6J1aropoHbIe Ta3hl.

Poxarorniue conm — rajoreHsl.

Uctopus mBeACKONW CIUYKH.
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. HcTopust BOSHUKHOBEHUS U PA3BUTHS OPTraHUUECKON XUMHUU.

. Kuznub u gesrenbHocts A. M. bytieposa.

. BurtanusMm u ero kpax.

. Ponp OTE4eCTBEHHBIX YYEHBIX B CTAHOBJICHUM U Pa3BUTUU MHUPOBOM OpPraHUYECKOH
XUMHH

. CoBpeMeHHbIE NPECTABIEHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.

. DKOJIOTUYECKHE ACIEKTHI UCIIOIb30BaHMsl YTIIEBOAOPOIHOTO ChIPBS.

. OKOHOMHYECKHE aCIEKThl MEKIYHApOJHOIO0 COTPYAHMYECTBA II0 HCIOJb30BAHUIO
YIJIEBOLOPOAHOIO CBHIPBSI.

. HcTopust OTKpHITUS U Pa3pabOTKHU Ta30BBIX M HE(YTIHBIX MECTOPOXKIAEHUH B Poccuiickoii
®denepanuu.

. XuMUS yTIEBOJOPOIHOTO ChIPbs U MOs Oynymas mpodeccusi.

. VYTI1eBonopoaHoe TOIIIUBO, €r0 BUIBI U HA3HAUYCHHUE.

. CuHTeTHYeCcKHe KaydyyKH: HCTOPHsI, MHOTOOOpa3He U MEePCIEKTHUBEI.

. Pe3nHOTEXHUYECKOE TPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

. CBapouHO€ POU3BOACTBO U POJIb XMMHH YTJIIEBOJIOPOJOB B HEM.

Hed1b 1 ee TpancnopTHpOBKa Kak OCHOBA B3aUMOBBIT'0JIHOTO MEX/TYHAPOAHOTO CO-
TPYIHAYECTBA.

TEMATHYECKOE ILTAHUPOBAHUE

ECTECTBEHHO-HAYUYHBINIIPO®HUIIb [IPOPECCHOHAJIBHOIO OBPA3OBAHUA

[Ipu peanuzaruu coaepkaHus 001Ie00pa3oBaTeIbHON ydeOHOro IpeaMeTa « XUMHUS B
npeaenax ocsoenus [ITICC3 CITO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus C TOJYICHHEM CPEIHETO
obmero oopazosanus (I[TIIKPC, IIIICC3) makcumanbHast yueOHast Harpy3ka 00yJaromuxcst
COCTaBJISICT:

. o crienmanbHOCTAM CITO ecTecTBeHHO-HAYyqHOTO TPOdUIs MpodeCCHOHATHFHOr0 00pa3oBa-
HUs — 285 yacoB, U3 HUX ayauTopHas (00s3aTenbHas ) Harpy3Ka 00 yJaroIuXcsl, BKIOYas
1a00paTOPHBIC OMBITHI M MTPaKTHUIECKHUE 3aHATHs, —1909acoB; BHeayIUTOPHAS CAMOCTOSTEIIbHAS
paboTta cTyneHToB — 95 yaca.

TemaTuueckuil 1iian

Bun yae6Hoi1 paboThI |
AynurtopHbie 3anstus. Coaepxanue o0ydeHust Makcu Camoc Bcero IIpaktu | JlaGop
MaJiIbHas TOATCIIb YECKUX aTOPHBIX
Hast
BBenenue 3 1 2
1. Oprannyeckasi XuMHs 114 38 76 10 14
1.1. Ilpeamer opranuyeckoii xumuu. Teopusi crpoeHust 6 > 4
OpPraHU4eCKUX COeIMHEeHU
1.2. llpenesbHble YIi1eBOA0OPOAbI 6 2 4 2
1.3. ITH/IeHOBBIE U JHEHOBbIE YIJIEBOJ0POAbI 9 3 6 2
1.4. AueTwjieHOBbIE YIJI€BOAOPObI 6 2 4 2
1.5. ApomaTnyeckue yrjieBoaopoabl 3 1 2
1.6. IlpupoaHble HCTOYHHKH YIJIEBOJIOPOI0B 9 3 6 2
1.7. 'napoKCHIbHBIE COCTHHEHHS 9 3 6 2
1.8. Asibaeruapl 1 KeTOHbI 9 3 6
1.9. Kap6oHOBBI€e KHCJIOTHI U UX MPOU3BOIHbIE 9 3 6 2
1.10. YrieBoas! 15 5 10 2
1.11. AMMHDBI, AMMHOKH CJIOTBI, 0€JIKH 12 4 8 2
1.12. A3oTcoaep:kamme reTeponuKJINYecKne 9 3 6
coennHeHusi. HyKkiaenHoBbIe KHCI0THI
1.13. BuoJjornyecku aKkTHBHbIE COeTUHEHHSA 12 4 8 2
2. O0uas ¥ HeopraHuYecKass XUMHUS 168 56 112 32 6
2.1. XumMusg — HayKa o BelllecTBax 3 1
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2.2. CTpoeHue aroma 6 2 4 2
2.3. Ilepuoguyeckuii 3akon u Ilepuoanueckasi cucrema
9 3 6 2
xumMu4deckux ieMenToB JI. . MengeneeBa
2.4. CTpoeHue BemecTBa 9 3 6 2
2.5. Iosaumepsl 9 3 6 2
2.6. IlucnepcHble CUCTEMbI 9 3 6 2
2.7. XumMnuecKkue peakuuu 15 5 10 2
2.8. PacTBOpBI 33 11 22 4 6
2.9. OKHCIHTEILHO-BOCCTAHOBHMTE/ILHbIE  PeaKIHH. 12 4 8 4
DJIEKTPOXHMHYECKHE MPOLEeCChI
2.10. Knaccupukanus semects. IlpocThie BemecTBa 6 2 4 0
2.11. OcHoBHBIC KIacChl HEOPTaHHYECKHX H Opra- 15 5 10 4
HHUYECKHX COeTNHEHU
2.12. Xumus 3JIeMeHTOB 36 12 24 8
2.13. XuMus B JKU3HH 00111eCTBA 6 2 4
I[oaroroBka BHICTYILIEHHIT 110 32 IAHHBIM TEMaM,
JIOKJIaA0B, pedepaToB, Icce, HHAUBHAYAILHOTO MPOEKTA
€ MCN0JIb30BaHNeM HH(POPMANMOHHBIX TEXHOJIOTHI U JAP.
Bcero 285 95 190 42 20

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUYEBHOU JEATEJIBHOCTH

OBYYAIOIIUXCS
Conep:xanue
00yueHus XapakTepucTHKAa OCHOBHBIX BU/I0B J1eSIT€JIbHOCTH CTYE€HTOB (HA YPOBHE Y4eOHBIX JelcTBHI)
Bamﬁeﬁmne yMCHI/Ie JaBaThb onpe,ueneHI/Ie nu OHepI/IpOBaTI) CJ'Ie}lyIOI_HI/IMI/I XUMHUUYCCKHUMHU TOHATUAMU. BCHICCTBO,
XUMHUYECCKHUC XI/IMI/I‘IGCKI/II‘/II 9JICMCHT, aToOM, MOJ'ICKy.]'Ia, OTHOCHUTCJIBHBIC AaTOMHas H MOHCKyJ’IHpHaﬂ MaccChbl, HOH,
TIOHATUSA aJ'IJ'IOTpOHI/ISI, H30TOIIbl, XUMHYCCKas CBA3b, SHCKTpOOTpHHaTeﬂLHOCTL, BAJICHTHOCTbB, CTCIICHb OKHMCJICHHA,

MOJIb, MOJIAPHAs Macca, MOJIAPHBI 00BEM Tra3000pa3HbIX BEIIECTB, BEHICCTBA MOJCKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, MJIEKTPOIUT U HEIJIEKTPOIUT, IEKTPOIUTHUECKAS TUCCOIIUAITHS,
OKHUCITUTENIhb ¥ BOCCTAHOBUTEIb, OKHCIICHHE W BOCCTAHOBIICHHE, TEIUIOBOW d((EeKT peakiuu, CKOpOCTh
XAMHYIECKOHN peaKIny, KaTalus,

OCHOBHEIE 3aKOHBI
XUMHHU

dopmynupoBaHe 3aKOHOB COXPAaHEHHUS MacChl BEMIECTB M ITOCTOSTHCTBA COCTaBa BEIIECTB.

YcTaHOBKAa TPUYUHHO-CICACTBEHHON CBS3M MEXKIy COJCp)KAaHHEM 3THX 3aKOHOB W HalHMCaHHEM
XAMHIYEeCKHX (OpMYIN U ypaBHEHHH. Y CTaHOBKA JBOJIOIMOHHON CYIIHOCTH MEHAEJICEBCKOH M COBPEMEH-
HOW (opMmynmupoBok mepuogudeckoro 3akona [I. M. MenneneeBa. OOBsICHEHHE (PUIUIESCKOTO CMBICIA
CHUMBOJIMKH TIEPUOIMYCCKON TaOMUIBI XUMHUYeckux dnmeMeHToB J[. M. MeHnmeneeBa (HOMEpOB AJIEMEHTA,
nepuoja, TPYINIbl) W YCTAaHOBKA MPUYMHHO-CIEACTBEHHON CBSI3M MEXAYy CTPOCHHEM aroMa H
3aKOHOMEPHOCTAMU H3IMCHCHUA CBOMCTB JJE€MEHTOB H 06p330BaHHI)IX MU BEHICCTB B MNEpHUOJAX H
rpymnmnax.

XapakTepuCTHKa dJIEMEHTOB MaJIbIX M OOJIBIINX MIEPUOIOB 110 UX MoJjioxkeHHo B [lepuoanyeckoii cucreme
. . MenneneeBa

OcCHOBHBIE TEOpUHT

VYcTaHoBKa 3aBHCUMOCTH CBOMCTB XHMHUUYECKHX BEHICCTB OT CTPOCHHA aTOMOB 06pa3y101u14x ux

XUMHH XUMHUYECKHUX JJIEMEHTOB. XapaKTePUCTHKA BAKHEHIINX TUIIOB XUMUYECKUX CBSI3€H M OTHOCUTEIBHOCTH
9TOM THIOJIOTHH.
OOBsiCHEHHE 3aBICHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOSHUS KPUCTAJUIMICCKUAX PEIIETOK.
DOopMYyTUPOBKA OCHOBHBIX MOJOXEHUN TEOPUHU IIEKTPOIUTUYECKON TUCCOLMALMU U XapaKTEPUCTHUKA B
CBETE 3TOM TEOPHH CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUN.
DopMyTUPOBKA OCHOBHBIX IMOJOXEHUH TEOPUM XUMHUYECKOIO CTPOCHMSI OPraHMYECKUX COEAMHEHUH U
XapaKTEPUCTHKA B CBETE STOM TEOPHUU CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COETMHEHUI
Baxueiimue XapakTepucTHKa COCTaBa, CTPOCHHMS, CBOMCTB, MOJYUYEHHUS U IpUMeHeHHs BakHernx MetamioB (TA u I1
BeIlleCTBA 1 | A Tpymnm, aTIOMHHHS, JKelie3a, a B €CTECTBEHHO-HAYYHOM MPOQuiie U HEKOTOPHIX d-2JIEMEHTOB) M HUX
MaTepHUabl COEJIUHEHU M.

XapaKTepHUCTHKa COCTaBa, CTPOCHUS, CBOHCTB, OIY4YCHHS W MPUMEHEHUs BaxxHeHmmx Hemetamios (VIII
A, VIIA, V” rpymnm, a takxke azora U ¢ocdopa, yriepoga u KpeMHHUsS, BOJAOPOJA) U UX COSAMHECHHU.
XapakTepUCTUKa COCTaBa, CTPOCHUSA, CBOMCTB, IOJIY4YEHUS M TIPUMEHEHHUS Ba)KHEHIIMX KJIACCOB
YTJIEBOJIOPO/IOB (AJIKaHOB, LIMKJIOAJIKAHOB, aJKEHOB, AJIKWHOB, apeHOB) M MX HamOojiee 3HAUYNMBIX B
HapOJHOXO3SIMICTBEHHOM ILJIaHE NPECTaBUTENECH.

AHanorvyHas XapakTepUCTHKa BaXKHEWIIMX MpeICTaBUTENEH JApPYrMX KIAacCOB  OPraHMYECKHX
COCIMHEHUII: METaHOJAa W 3TAHOJNA, CIOXKHBIX 3(HPOB, KUPOB, MBUI, allbAETHA0B ((HOpMalbAEIUaoB U
aleTajbJIern/ia), KeTOHOB (aleroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCIIOTBI, JAJsl €CTECTBEHHO-
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Hay4HOTO NpoduIIs MpeACTaBUTENICH IPYruX KIacCOB KUCIIOT), MOHOCAXapuI0B (TJIFOKO3bI), AUCAXapUIOB
(caxapo3sl), mojaxucaxapuIoB (KpaxMaia ¥ LEJJII0NI03bl), aHWIIMHA, aMUHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX
U CHHTETHYECKHX BOJOKOH, KayuyKOB, TJIACTMAcC

XuMu4eckue OOBsICHCHHE CYIIIHOCTA XUMHUYECKUX MporeccoB. Kinaccuukanus XUMHUYSCKUX PEAKIUi M0 pa3InIHbIM

peakuuu MPU3HAKAM: YHUCIy U COCTaBy INPOIYKTOB M PEArcHTOB, TCIUIOBOMY 3(QeKTy, HaIpaBlcHHIO, (a3se,
HaJIMYHIO KaTaau3aTopa, M3MECHEHHIO CTEIIEHEH OKHMCIICHHUS 3JIEMEHTOB, 00pa3yIONINX BEIICCTBA.
YcTaHOBKa TIPU3HAKOB OOIIETO W Pa3NWYHOTO B THIIOJOTHH PEAKIHWAd Ui HEOPraHMYeCKOW |
OpPTraHMYECKOM XUMHH.
Knaccugukanus BemecTB W IPOIECCOB C TOYKH 3PCHHUS OKHCICHHS-BOCCTaHOBIEHHS. CocTaBicHHE
YpaBHEHHI PEAKITUI ¢ TOMOIILI0 METO/IA AJIEKTPOHHOTO OanaHca.
OOBsICHEHHE 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMU W IMOJOKEHUS XUMHUECKOTO PAaBHOBECHS OT
pa3au4YHbIX (AKTOPOB

XuMHUeCcKHit BrInoHEHHEe XMMUYIECKOTO 3KCIIEPUMEHTA B TIOJTHOM COOTBETCTBUU C MPaBUIIaMHU 0€30TIACHOCTH.

9KCIIEPUMEHT Habnronenue, hukcanyst ¥ OMMCaHUE PE3yIbTaTOB MPOBEJCHHOTO YIKCIICPUMCHTA

Xumuueckas [IpoBeneHue CaMOCTOSTEIBPHOIO IMOMCKA XUMHUYCCKOW HH(MOPMAIMKA C KCIOIB30BAHUEM Pa3IUYHBIX

uHpOpManUI UCTOYHUKOB (HAyYHO-TIOMYJISAPHBIX W3JaHUN, KOMIIBIOTCPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa).
Hcnonp30BaHUEe KOMITBIOTEPHBIX TEXHOJIOTHH Il 00pabOTKH U Mepenavyn XUMUIeCcKol nHpopMalm u ee
NIPEACTABICHUS B PA3JIMYHBIX opMax

PacueTnr no . .

XAMHAYECKHM yCTaHOBKa 3aBUCUMOCTHU MC)K)Iy KAQY€CTBCHHONU U KOJIMYCCTBCHHOU CTOpOHaMI/I XUMHUYECCKUX O6'I)€KTOB nu

(bopmyram 4 | TIPOLECCOB.
Pemmenne pacueTHBIX 33139 110 XUMHYECKIM (HOpMyJIaM U YPaBHSHUSAM

YpaBHEHUSIM

IIpodumsHOE n | OObSICHEHHE XUMHUYECKUX SIBJICHUH, TIPOUCXOISAIINX B IPUPOE, OBITY U Ha IPOU3BOICTBE.

npodeccronanpHo | OmpenencHre BO3SMOXHOCTEH IPOTEKaHU XUMHYESCKIX PEBPAIICHAN B PA3THYHBIX YCIOBHSX.

3HAYNMOC CoOimoieHue paBUiI SKOJOTHIECKH TPAaMOTHOTO MTOBEICHHS B OKPY KaroIeH cpee.

coziep KaHue OueHka BIMSHUS XUMUYECKOTO 3arps3HEHUs OKPYXKAlolled cpeipl Ha OpraHu3M 4YelloBEeKa W Jpyrue

JKUBBIC OPraHU3MBbI.

Cobutoenne npaBui1 0€30MacHOro o0palieHust C TOPIOYMMHU ¥ TOKCHYHBIMU BELIECTBAMH, 1a00PaTOPHBIM
obopynoBanueM. [1ororoBka pacTBOpOB 331aHHOM KOHLIEHTPALMK B OBITY M Ha IPOM3BOCTBE.
Kpurnueckas olieHKa I0CTOBEPHOCTH XUMHYECKOH MH()OPMAIIUH, IIOCTYNAIOIIEH U3 pa3HbIX HCTOYHUKOB

YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE

ITPOT'PAMMBI YYEFHOI'O ITPEJIMETA « XU MMS»

JlaGopatopus xumuu Nel6

- pabouee MeCTO IpenoJaBarTes;
- paboune MecTa 00y4arOLINXCS;
- CYIIMJIbHBIN MIKaQ;

- TUCTUILIATOP;

- JIEKTPOJIH3ED;

- TaOIUIIBL;
- CXEMBI,
- IUTAKATEHL;

- MOJIETI CTPOEHHUSI OPTaHMYECKUX U HEOPraHUYECKHUX BEIIECTB;
- NHCTPYKLIUOHHBIE KAPTHI;

- HabOpBI PEaKTUBOB;

- BoJsgHasa OaHs;

- BEChI AaHAJTUTHYECKHUE;

- Beipsimutens BCI;

- KHHOIIPOEKTOD;

- My(enbHas reysb;

- IOPTPETHI YYEHBIX — XMMUKOB;

- CTEHBL:

XUMUYECKHUE 3HAKU;, TaOJHIa pACTBOPUMBIX COJICH;
psil aKTUBHBIX METAJUIOB; JIAOOPATOPHBIA CHHTE3 aMMHMaKa, anmnapara Kumna; peakius cpesl;
nepuoanyeckas cucrema sneMeHToB [[.1. Menneneesa;
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MoOwbHBIN TPOEKITMOHHBIM KOMIUIEKT: HoyTOyk Samsung ND-RC710 MynbTumMeuiiHbIi
npoexTop RoverLight DVS 850

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, LibreOftfice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KommbroTepHbIii K1acc ¢ JIMIEH3UOHHBIM IIPOTPAMMHBIM 00ECTICUEHUEM U MYJIbTHMETUHHBIM
npoektopoM NelO

- TEXHHYECKHE CPEJICTBA OOyUCHUSI:

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 yueOHas Bepcus

1C: byxrantepus 8.1 yueOHas Bepcus

1C: byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-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

[Tomerienue At CaMOCTOSTENHHOM paboTHI (OMOIMOTEKA, YATATBHBIHN 3aJ1 C BBIXOJIOM B CETh
HuTepHer)

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

Cuctemnsrii 6;10k: IntelCore 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Momnutop: Acer V226HQL

M®YV: Canon IR 2520

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

Momnwutop: Acer V2003W
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Cxkanep Canon CanoScan LIDE 25
Tenesuzop SUPRA 42 nroiima
AyIro KOJIOHKH
Omnepanuonnas cucremMa 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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©ZT NV AW

KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJIMETA
KoHTposb 1 OlleHKa Pe3yabTaTOB OCBOCHUS TUCIMIUIMHBI OCYIIECTBIISIETCS MPEMOIaBaTEIEM B
MPOLECCE MPOBEICHUS YCTHOTO U MMCBMEHHOTO ONPOCA, TECTUPOBAHUS, & TAKYKE BBIIIOJHEHUS
00yJaronMMICs WHIMBUIYAIBHBIX 33JIaHUN, TPOCKTOB, HCCIICOBAHUH.

PesynbraTel 00y4eHus @DOopMBbI U METOJIbI KOHTPOJISL U OLICHKH
(IpenMeTHbIE pe3yIIbTaThI) PE3YIONBTATOB OOyUEHUS
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B pesynbraTe 0cBOCHMS AUCIMIUIMHBI 00yYaromUHCs
JIOJDKEH MPOAEMOHCTPUPOBATh NPEIMETHBIC PE3YJIbTAThI
OCBOCHUSI yueOHOM TUCIUILIMHBL " Xumus'":

- c(OPMUPOBAHHOCTH TIPECTABICHUN O MECTE XUMHH B
COBPEMEHHOW Hay4YHOIl KapTHHE MHUPa; IOHUMaHUE POJIU
XUMHH B ((OPMUPOBAHIH KPYro3opa U (pyHKIIMOHAIEHON
TPaMOTHOCTH YE€JIOBEKA ATl PEIICHHS PAKTHIECKUX
3a1ad;

OnepaTHBHBIA KOHTPOJIb B popMme:

- IPOBEPKH U OLIEHKH ITPAKTHUECKUX PadoT;
- BBITNIOJIHEHUE JIOKJIA/I0B,;

- IpOBEpKa U oIleHKa pedepartos;

- IPOBEpPKa U OLIEHKA NPe3eHTaIHiH;

- 3aIIUTa IPOEKTOB;

- TECTOBBIA KOHTPOJIb.

- BJIaIEHUE OCHOBOIOJIATal0IIMMU XUMHYECKUMHU
MOHATHUAMH, TEOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTIIMH;
YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTHEN U
CUMBOJIUKOM;

OmnepaTHBHBIN KOHTPOJb B (hopMe:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadOT;

- UHOUBUYaJbHBIA YCTHBIN OIIPOC;

- (PpOHTAIIBHBIH YCTHBIH ONPOC;

- TECTOBBII KOHTPOJIb;

- BBITTOJIHEHHE JIOKJIA/IOB;

- HaOMI0/IeHUE 32 HaBBIKaMH PaOOTHI B ITI00aIbHBIX,
KOPHOPATHBHBIX U JIOKAJTBHBIX HH()OPMAMOHHBIX CETSIX;
- IPOBEpKa U olleHKa pedepaTos.

- BJIaICHUC OCHOBHBIMU MCTOJaAMU HAYYHOT'O ITIO3HAHUA,
HCIOJIb3YyCMbIMU B XUMUU! Ha6J'IIO,H€HI/IeM, OIIMCAHHEM,
HU3MCEPCHUCM, SKCICPUMCEHTOM; YMCHHUC O6pa6aTBIBaTB,
0OBACHATH PeE3yabTaThl HPOBCACHHBIX OIBITOB U ACJIATh
BBIBO/JIbI; TOTOBHOCTH CIIOCOOHOCTD MPUMCHATHL MCTOJbI
TIO3HAHMS TTPU PCHICHUHN MTPAKTUYICCKUX 3aa1;

OmnepaTHBHBIA KOHTPOJIB B hopme:

- IPOBEPKH M OLICHKU MPAKTUIECKUX padoT;
- TECTOBBII KOHTPOJIb;

- 3aIUTa IPOCKTOB.

- chOpMHUPOBAHHOCTb YMEHHS JIAaBATh KOJMIECCTBEHHBIE
OIIEHKH U TPOU3BOJIMTH PACUETHI M0 XAMHUYECKUAM
(dbopMynaM U ypaBHCHHSIM;

OmnepaTHBHBIH KOHTPOJH B (hopMe:

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

- MPOBEpPKa U OlIcHKa pedhepaToB

- 3aI[UTa IPOEKTOB;

- TECTOBBIA KOHTPOJIb;

- BJIaJICHUC MTpaBUJIaMU TCXHUKH 0€e30IaCHOCTH npu
HCIIOJIB30BAHUHN XUMHUYCCKUX BEIIICCTB,

OnepaTHBHBIA KOHTPOJIB B hopme:

- IPOBEPKH U OIIEHKH MTPAKTHUECKUX PadoOT;
- IPOBEPKH U OLIEHKH J1a00paTOPHBIX PadoT;
- IPOBEPKa KPOCCBOP/IOB;

- (ppoHTANBHBIN YCTHEIH OTIPOC;

- IPOBEPKa U OIleHKa pedepaTos.

- c(OPMUPOBAHHOCTH COOCTBEHHOI! MO3UINH TI0
OTHOIIEHHIO K XUMHYECKOH MH(OPMALUH, TT0JTydaeMOH 13
Pa3HBIX HCTOYHUKOB.

OmnepaTHBHEIA KOHTPOJb B (hopMe:

- IPOBEPKH U OIIEHKH MPAKTHYECKUX PadoT;

- TECTOBBI KOHTPOJIb;

- 3aI[UTa IPOCKTOB;

- BBITIOJTHEHUE WHANBUIYAIBHBIX 3a/JaHIH C TPIMEHECHHEM
Internet

[IpomexxyTounas atTectanus B opme dK3aMeHa 10 3aBEPIICHUI0 Kypca JUCITUTUINHBI

@®opMBbI M METOABI KOHTPOJISA M OLCHKH Pe3yJabTATOB O00y4eHHsI JOJIKHBI IO3BOJISITH
NpoBepATH Y 00y4aroluxcsl He TOJbKO cCOPMHMPOBAHHOCTH NMpPeAMETHbIX pe3yJbTaTOB, HO M
Pa3BUTHE JUYHOCTHBIX U MeTallpeAMETHBIX Pe3y1bTATOB 00y4eHHUl.

Pe3yJ’lLTaTLl OcHOBHBIE TOKA3aTeJH OICHKH (D()le)l " METOAbI KOHTPOJIAA U OLIEHKHA

(JIMYHOCTHBIE U MeTanpeMeTHbIE) pe3yJabTara

JIMYHOCTHBIE pe3yibTarbl
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- ropaoCcTd M yYBAXCHHA K | - IIPOSABJICHHC IPAXAAHCTBCHHOCTH, I/IHTepHpCTaHI/IH PE3yJIbTAaTOB

UCTOPHH u JIIOCTHIKEHUSAM | MaTPUOTU3MA; HAOJIOICHUIT 32 eI TEIbHOCTHIO
OTEUECTBEHHOW XUMUYECKOW HAyKH; | - 3HAHHUE UCTOPHH CBOEH CTPaHBI; o0yyarolierocs B IIpolecce OCBOCHUS
XUMHYECKH TPAMOTHOE TIOBEICHUE B | - JIEMOHCTpalus MOBEJICHHS, | 00pa30BaTEIBHOMN MPOrPaMMBbI
npoeCCHOHALHOMN EITENbHOCTH U B | JOCTOHHOrO rpaxaaHuHa PO - IPOBEPKH U OICHKH MPAKTHYCCKUX
OBITY TIpH OOpAIIEHUN C XUMUICCKIUMH pabor;

BEILIECTBAMH, MaTepHaiaMu u - TECTOBBIH KOHTPOJIB;

nporeccamu; - 3aIUTa IPOEKTOB;

- BBIIIOJIHEHUE WHANBUAYATbHBIX 3aaHUH
¢ npuMeHeHueM Internet

- TFOTOBHOCTh K IPOJOJIKCHHUIO | - IPOSIBJICHUE aKTUBHOM )XKM3HEHHON | MHTepnpeTanus pe3ynbTaToB

o0pa3oBaHuA u MOBBIIICHHUS] | HO3UILIUM; HaOJIIOICHUH 32 AEATEIBHOCTHIO
KBaNn(pUKaIuu B H30paHHON | - IPOSIBICHUE YBAKEHHUS K o0yyarolierocs B IIpolecce OCBOCHUS
npo(eCCHOHANBHON  JIEATEIbHOCTH W | HAIMOHAIBHBIM U KyJIbTYypPHBIM 00pazoBaTenbHOM IPOrPaMMBI.
OOBEKTHBHOE OCO3HAHHE POJNM XHd- | TPAAMLMAM HapoaoB Pd; - IPOBEPKH M OLIEHKH MPAaKTHYECKUX
MHYECKHUX KOMIIETEHIIUH B 3TOM; - YBa)KCHHUE O0IIIeYEI0BEYECKUX U pabor;

JEMOKPaTHYECKUX IEHHOCTEH - IPOBEPKH M OLIEHKH J1a00PaTOPHBIX

- JeMOHCTpauusi TOTOBHOCTH K | paboT;

WCIIOJTHECHUIO BOWHCKOTO IOJITa - IPOBEpKa KPOCCBOPIOB;

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

- YMEHHE HCIIONIB30BaTh | - JEMOHCTpanus c(hOPMUPOBAHHOCTH | MHTeprperanus pe3ynbTaToB
JOCTYKEHUS COBPEMCHHOW | MUPOBO33PEHUS, OTBEYAIOILETO HaOTIOZICHUH 32 IeSITeNbHOCTHIO
XUMHUYECKOH HAayKM H XHMHYECKHUX | COBPEMEHHBIM PEallUsiM, o0ydaroIerocs B IpoIecce OCBOCHUS
TEXHOJIOTHH JUIs MOBBIIICHHUS | - IPOSBICHUE OOLIECTBEHHOIO 00pa3oBaTeNIbHON IPOrpPaMMBI
COOCTBEHHOT'O UHTEIEKTYaJIbHOTO | CO3HAHUS, - HaOJII0/IeHUE 32 HaBBIKaMH PaOOTHI B
pa3BUTHUA B BbIGpaHHOﬁ - BOCIIMTAHHOCTb U TAKTUYHOCTbD, Fﬂ06aJ'H)HI>IX, KOPHOpaTUBHBLIX U
npodeccroHaNBHO NesTeNbHOCTH; - JIEMOHCTpALKsi TOTOBHOCTH K JIOKJIbHBIX MH()OPMALIMOHHBIX CETSX;

CaMOCTOSTENIbHOM, TBOPYECKOHI

JIeSTEIIBHOCTH

MeTal’[pe)lMeT]—[])Ie pe3yabTarThbl

- [03HaBaTEIbLHON - OpraHM3alHUs CAMOCTOSTEIBHBIX WuTepnpeTanus pe3ynbTaToB
JIEATEILHOCTH U OCHOBHBIX | 3aHATHI B XOJI€ U3YUCHHUS HaOJII0ICHUH 32 I€ITEILHOCTRIO
HMHTEJUICKTYaIbHbBIX omepanuii | 00meoOpa3oBaTeNbHbIX JUCIMIUIMH; | 00ydaromerocs B MpOLEcce OCBOCHUS
(TocTaHOBKH 3a/a4y, | - YMEHHE [UIAHUPOBATh COOCTBEHHYIO | 00pa30BaTEIbHOM MPOrpaMMbI
(hopMyIMPOBAHUS TUIIOTE3, aHAIN3a U | JEATEIBHOCTD; - BBITIOJIHEHUE WHIUBUAYAIbHBIX 3aIaHHA
CUHTE3a, CpaBHEHHs, O00OOIIEHUs, | - OCYIIECTBICHHE KOHTPONIA U ¢ mpuMeHeHreM Internet
CHCTEMAaTH3allUH, BBIABJIEHNS | KOPPEKTUPOBKHU CBOCH

TPUIHHHO-CIICJICTBEHHBIX cBA3€El, | NEATEIBHOCTH,

MOWCKA AaHaJOTOB, (QOPMYIHUPOBAHHA | - HCIIOJIb30BaHHE pas3IUYHbBIX

BEIBOJIOB) ISl PEIICHHUS TIOCTABICHHOH | PECYPCOB JUIST JIOCTHOKEHUS

3a7a4H, MIPUMEHCHHE OCHOBHBIX | IOCTaBJIEHHBIX IIENIEi

METOJIOB  TMO3HaHWsA (HAOIIOACHHMS,

Hay4HOI'0 IKCIIEPUMEHTA) JUISt

W3yYCHHUs] Ppa3IM4YHBIX CTOPOH XH-
MUYECKUX OOBEKTOB W TIPOIIECCOB, C
KOTOPBIMH BO3HHKA€T HEOOXOIUMOCTH
CTaJIKUBaThCI B NPOQECCHOHATBHON

chepe;
- HUCITIOJIb30BAHUEC pa3InYHbIX = IEMOHCTpAas KOMMYHUKAaTUBHBIX I/IHTepnpeTauI/m PE3YIBTATOB
HUCTOYHUKOB JUTS MOJIy4eHHsi | CIIOCOOHOCTEH; HaOJII0/ICHU 32 IESITENbHOCTBIO
XUMHUYECKON WH(POpMAIMK, YyMEHHE | - YMEHUE BECTH JAUAJIOT, YIUTHIBAs o0yyatolerocs B IIpoliecce OCBOCHUS
OLIEHUTh €€ JIOCTOBEPHOCTh  JUIs | TMO3HMILUIO JPYTHX YYaCTHHUKOB 00pa30BaTeNFHON POTPAMMBL.
JIOCTHXKEHHSI XOPOIIUX PE3YJIbTATOB B | JESATENBHOCTH; - HaOJIIOICHUE 32 HABBIKAMU PaOOTHI B
npogeCcCHOHANBHOM chepe; - YMCHHE Pa3pelIuTh KOH(IUKTHYIO | TJI00ATBHBIX, KOPIOPATUBHBIX H
CUTYAIIHIO JIOKaTbHBIX HHPOPMAIMOHHBIX CETSX;

32




33



