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1 OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCITATLIAHBI
OY .08 XUMMUA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl:

Juctmmumaa OVY/[.08 Xwumusi BXOAUT B 00mIe00pa3oBaTeIbHBIA y4eOHBIA LIUKI
[MIIKPC kak oOmas yuyeOHas aucuMIUiMHA (TI0 BBIOOPY U3 00s3aTEIbHBIX MPEIMETHBIX
obuacreii).

1.2 leab u muiaHupyemMble pe3yabTAThl OCBOEHHS TUCHUTLIUHBI:

Cognepxanne y4eOHOU IUCHHMILTUHBI «XUMHUS» OOYCIOBICHO OOIIECH HAIEIEHHOCTHIO
oOpasoBaTenbHOr0 mporecca Ha (opMupoBaHue y OOyYarONIUXCS YMEHUH W 3HAHUH,
HeoOXomuMbIX st kKadectBeHHOro ocBoeHus OIl CIIO Ha 06a3e OCHOBHOTO OOIIETro
00pa3zoBaHMs C TIOJYYCHHEM CpeaHero oomero oopazoBanus. B mporiecce n3ydeHuss XuMuu y
00y4JaromnXCcsl Pa3BUBAIOTCS MMO3HABATEILHBIC HHTEPECHl U MHTEJUICKTYaIbHBIE CITIOCOOHOCTH,
NOTPEOHOCTH B CAMOCTOSTEILHOM NPUOOpETeHHs] 3HAHUW 1O XUMHUH B COOTBETCTBUU C
BO3ZHUKAIOIMIUMU KU3HEHHBIMA TIPOOJIEMaMH, BOCIHUTHIBACTCS OCpPEKHOE OTHOIICHHUS K
pHUpoJie, TOHUMaHUE 3I0POBOr0 00pasa KU3HU, HEOOXOIUMOCTH MPENyNpEeKICHUs SIBICHUM,
HAHOCSIIUX BpeIl 3J0POBBI0 U OKpyxkaromiei cpeae. OHM OCBaMBAIOT MPUEMBI TPAMOTHOTO,
0€30MacHOr0 HCIIOJIb30BAHUS XUMHUYECKUX BEIIECTB U MaTEpHUaoB, MPUMEHSEMbIX B OBITY,
CEJIbCKOM XO3SICTBE M HA TIPOU3BOICTBE.

Conepxanne ydyeOHOW AWCIUIUIMHBI «XHMHS» HAMNpaBICHO HA JIOCTHIXKEHUE
CIEAYIOLIUX LEIICH:

-popmupoBaHue y o0Oy4arouMxcs YyMEHHS OLIEHHBATh 3HAYMMOCTh XHMHUYECKOTO
3HAHUS [Tl KQKIOTO YEIOBEKa;

-popmupoBaHue y 00y4aromuxcs HeJI0CTHOTO IPECTABICHUS O MUPE U POJIM XUMHUU B
CO3IaHUH COBPEMEHHOH €CTeCTBEHHOHAYYHOW KapTHHBI MUPA; YMEHHS OOBSICHATH OOBEKTHI U
MPOLECCHl  OKPY)KAIOUIEH JEHCTBUTEIBHOCTU: MNPUPOAHON, COUMAIBHON, KYJIbTYpPHOMH,
TEXHUYECKOH Cpefibl, — UCTOIB3Ys IS 3TOT0 XUMUYECKUE 3HAHUS;

-pa3BUTHE Yy OOydYaromMXCi YyMEHUW pa3nuyaTh (QakThl W OLEHKH, CPAaBHHUBATh
OIICHOYHBIC BBHIBOJIbI, BHJETh HX CBSI3b C KPHUTEPUSIMHU OICHOK U CBSI3b KPUTEPHUEB C
OTIPENICTICHHON CHCTEMOW IIeHHOCTEH, (OpMynHpoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

-puOOpeTeHNE O0YJArONUMHUCS OIbITa Pa3HOOOpPA3HOW MESTEIILHOCTH, TMO3HAHHUS W
CaMOIIO3HAHUS;, KIIOUEBHIX HABHIKOB, WMEIOIIUX YHHUBEPCATbHOE 3HAYCHUE IS Pa3IUIHBIX
BUJIOB JIESATENILHOCTH (HABBIKOB pELIECHUsI MpoOJeM, MPUHATHS pEIIeHUH, MOUCKa, aHaau3a U
o0paboTkn  uHpOpMaNMK, KOMMYHHUKATUBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEPECHMHH,
COTPYAHHYECTBA, 0€30MMACHOTO OOPAIICHHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HN).

OcBoeHue conepkaHus y4eOHOW AMCHUTUIMHBI «XUMUS», 00€CIIeYNBACT TOCTHIKEHUE
CTYJIEHTaMH CJIEIYIOUINX PEe3yIbTaTOB:

JIUYHOCHMHBIX:

— YyBCTBO TOPJOCTH M YBAXKEHUS K HCTOPHUM M JOCTH)KEHUSM OTEYECTBEHHOM
XUMHUYECKON HAayKH; XUMUYECKH TPAMOTHOE TIOBEICHNE B IPO(ECCUOHATBLHON IeATETHhHOCTH U
B OBITY TP OOpalleHNH ¢ XUMHUYECKUMHU BEUIECTBAMH, MaTepUaIaMH U MPOLIECCaMU;

— TOTOBHOCTh K TMPOJOJKCHHIO OOpa30BaHMsSI W TIOBBINICHUS KBaJIH(PUKAIIUU B
n30paHHOl MPOheCcCHOHATBHON JEATEIPHOCTH U O0BEKTUBHOE OCO3HAHUE POJIM XHUMHUYECKUX
KOMIIETCHIIUH B 3TOM;

— YMEHHUE UCTOIb30BaTh JOCTUKEHHSI COBPEMEHHON XMMHUYECKONH HAYKH U XUMHUYECKUX
TEXHOJIOTHI [IJIsl TOBBIMIEHUST COOCTBEHHOTO HMHTEICKTYAIbHOTO pAa3BUTHUSI B BBIOpaHHOM
npodeccuoHaNbHOM e TEIbHOCTH;

MemanpeomMenHbIX:



— HCIIOJIb30BAHHME PA3JMYHBIX BHJIOB TO3HABATENHHOW NIEATEIHHOCTH M OCHOBHBIX
MHTEJJIEKTYaJbHBIX Olepanuii (MOCTaHOBKU 3afaud, (OpMYJIMpPOBaHUS TUIIOTE3, aHAIU3a U
CUHTE3a, CPaBHEHHS, OOOOIICHUS, CHUCTEMATH3aIlMU, BBISBICHUS MPUIMHHO-CIICCTBEHHBIX
CBsI3€i, MOKCKa aHaJIOroB, (JOPMYIUPOBAHMS BHIBOJIOB) AJI PEHICHMs MOCTAaBICHHOW 3ajauu,
MPUMEHEHUEOCHOBHBIX METOJIOB TO3HAHUS (HAONIOJCHUS, HAYYHOTO SKCIEPUMEHTA) IS
U3YYEHHUS Pa3IMYHbIX CTOPOH XMMHYECKHX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXO0IMMOCTh CTAJIKUBAThCA B PO eCcCHOHATIBLHOM cdepe;

— UCIOJIb30BaHUE PA3IMYHBIX UCTOUYHUKOB JJIS MOJYyYEHUs] XUMUYECKON nHpopmanuu,
YMEHHE OILICGHUTh €€ JIOCTOBEPHOCTh [JJsi JOCTHMXKEHHS XOPOILIMX pe3ylbTaTOB B
npodeccuoHabHOU cdepe;

npeomemmuuix:

— c(hOpPMHUPOBAHHOCTh TPEACTABICHHH O MECTe XHMHH B COBPEMEHHOW Hay4YHOU
KapTUHE MUpPA; NOHUMaHWE POJIM XUMHUHU B (OPMUPOBAHUU KPYrozopa M (HYHKIHOHAITBLHOM
rPaMOTHOCTH YeJIOBEKa JIJIsl PeLICHUS MPAaKTUYECKUX 3a/1a4;

— BIIQJICHHE OCHOBOIIOJIATAIONINMHI XUMUYECKUMU TIOHATUSMHU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BIIaJICHHEC OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHWSI, WCIOJIh3yeMbIMH B XUMUH:
HaOJIIOZICHUEM, OMTMCAHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHUE 00pabaThiBaTh, OOBACHITH
pE3yNbTaThl MIPOBEICHHBIX OIMBITOB M JIENaTh BHIBOJBI, TOTOBHOCTh M CIIOCOOHOCTh IPUMEHSThH
METO/IbI TO3HAHUS IPU PELLICHUU MPAKTUYECKUX 3a/1a4;

— chopMHpPOBAaHHOCTh yMEHHsSI J1aBaTh KOJWUYECTBEHHBIC OIEHKH U IPOU3BOJIUTH
pacyeTsl 0 XUMUYECKUM (HOpMyJIaM U ypaBHEHUSIM;

— BJAJICHUE MPaBUJIAMH TEXHHKH O€30MacCHOCTH IPHU HCIOIH30BAHUH XHUMHUYECKUX
BEIIIECTB;

— c(hopMHPOBAHHOCTh COOCTBEHHOW TMO3UIMKM TIO OTHOLICHHIO K XHMHYECKOMN
uH(pOopMalnu, MOJy4aeMOl U3 pa3HbIX HICTOYHHUKOB.

B pe3ynbrate 0CBOCHUS NUCHUTUIHHBI 00 yJaIONTUIICS TOJDKEH:

YMeETh:

— JlaBaTh ONpEICIICHWE W OINEPUPOBATH CICAYIONIMMH XHUMHYECKUMHU TMOHSATHUSIMHU:
BEIIECTBO, XUMUYECKHI1 AJIIEMEHT, aTOM, MOJIEKYyJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIpHASI
Macchl, HWOH, aJUIOTPOIUs, HW30TOMbBI, XWUMHYECKas CBs3b, DIEKTPOOTPUIIATEIHHOCTS,
BaJICHTHOCTh, CTENEHb OKUCIICHUS, MOJb, MOJIIpPHAs Macca, MOJIAPHBIA 00BEM raz000pa3HbIX
BEIIIECTB, BEUIECTBA MOJICKYJISPHOTO U HEMOJEKYISIPHOTO CTPOSHUS, PACTBOPHI, DJIEKTPOIUT H
HERJIEKTPOJIUT, IEKTPOIUTHYECKAs! TUCCOLMALINS, OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIICHHE
U BOCCTAaHOBJICHHE, TEIJIOBOH 3(PEKT peakiuu, CKOPOCTh XUMHUYECKOW DPEaKIMH, KaTajus,
XUMHYECKOE paBHOBECHE, VIJIEPOJAHBIN cKeneT, (yHKUMOHalbHAs TpyIa, H30MEpus,
TOMOJIOTHS;

— (opmynupoBaTh 3aKOHBI COXpPAHEHHS MAacChl BEIIECTB M IOCTOSHCTBA COCTaBa
BEIIECTB;

— OOBACHATH (PU3NYECKUN CMBICT CUMBOJIMKU MEPHUOJUYECKON TaOIMIIBI XUMHUYECKUX
anementoB [I. W. MenneneeBa (HOMEpPOB OJJIEMEHTa, IEpPUOJA, TPYIIbI) M YCTaHOBKA
MPUYUHHO-CJIEICTBEHHOM CBSI3U MEX]y CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH H3MEHEHMS
CBOICTB JIEMEHTOB U 0O0OPa30BaHHBIX UMHU BEUIECTB B MEPUOJIAX U IPYIIAX;

— JlaBaTh XapaKTEPUCTUKY BaXHEHIINX TUIIOB XUMUYECKUX CBSI3€H M OTHOCUTEIHHOCTH
aToi TuUnonorud. OOBSICHITh 3aBHCUMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa U CTPOCHUS
KPUCTATTMYECKUX PEIIETOK;

— HCIIOJIb30BaTh B Y4eOHONW © MpodecCHOHANBHON JEATEIBHOCTH XHUMHYECKUX
TEPMHHOB U CUMBOJIUKH;



— OOBSCHATH CYIIHOCTh XMMHYECKUX mporeccoB. KiaccupumupoBarb XuMHYECKUE
peaKkIy MO Pa3IUYHbIM IPU3HAKAM: YUCIy U COCTAaBY NMPOLYKTOB M PEAreHTOB, TEIJIOBOMY
s dekry, HampaBieHHIO, (a3e, HAUIMYUIO KaTaau3aTopa, M3MEHEHHIO CTCIICHEW OKUCICHHS
JJIEMEHTOB, 00pa3yloIMX BELIECTBA. YCTaHABIMBATh IMPHU3HAKM OOLIEr0 W pa3jiMYHOIO B
TUIIOJIOTUU PEAKLUN JUIsl HEOPTAaHUYECKOW U OPTaHUYECKOU XUMUU;

— COCTaBJIATh YPABHEHUS peakIHUil ¢ IMOMOLIbI0 MeToJa 3JIEKTPOHHOro OanaHca.
OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PpEaKIUd U IOJIOKEHHUS XHMUYECKOTO
paBHOBECHS OT pa3IM4YHbIX (DAKTOPOB;

— BBIMOJHATE  XUMHUYECKHH  HAKCHEPUMEHT IO  PaClO3HABAaHHMIO  BAXKHEUIIMX
HEOPraHMYECKUX M OPraHUYECKHX BELIECTB, MOJIYYEHUIO KOHKPETHBIX BEILECTB, OTHOCALINXCS
K N3Y4YEHHBIM KJIaccaM COEIMHEHUN;

— BBINOJIHATD XUMHMUYECKUM HKCIEPUMEHT B IIOJHOM COOTBETCTBHM C IpaBUIIaMHU
6e3onacHoctu. Habmromath, (ukcupoBaTh M JaBaTh ONMHMCAaHUE PE3yIbTATOB IMPOBEICHHOTO
JKCHEPUMEHTA;

— TPOBOJUTH PacyeThl 10 XUMHUECKUM (POpMyJiaM U YpaBHEHHSIM PEaKIIHA;

— OOBACHATh XHMMHUYECKHE SIBJICHUS, IPOUCXOAAlIMEe B Tpupoae, ObITy U Ha
IIPOU3BO/ICTBE;

— OMNpenensITh BO3MOXHOCTH MPOTEKaHWs XMMHYECKHUX IPEBpAILEHUIl B Pa3IUYHBIX
YCIIOBUSIX;

— TOTOBHUTb PAcTBOPHI 3alaHHON KOHLIEHTPALMH B OBITY M Ha IIPOU3BO/ICTBE;

— CaMOCTOSITENIbHO HAXOIUTh XHUMHYECKYI0 HMH(POPMALHUIO C HCHOJIb30BAHUEM
pa3IMYHBIX MCTOYHMKOB (HAyYHO-NIONYJISIPHBIX U3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTtepHera);

— HCMOJIb30BaTh KOMIIBIOTEPHBIE TEXHOIOTUHU AJIs1 00paObOTKHU U Mepeayd XMMUYECKON
UH(OPMALIMK U €€ TIPEICTABICHUS B pa3IMuHbIX (hopmax;

— JaBaTh OLEHKY JOCTOBEPHOCTH XUMHUYECKOM HMHPOpPMALUHU, NOCTyHNAloUed Wu3
Pa3HbIX HCTOYHUKOB.

3HATh:

— 3aKOHBI COXPAHEHMsI MACChI BEILIECTB U MOCTOSHCTBA COCTaBa BelecTB. IIpuunHHO-
CJIEZICTBEHHYIO CBA3HM MEXJy COAEP/KaHUEM 3THX 3aKOHOB U HalMCAaHUEM XMMHUYECKHX (HOpMyI
U YpaBHEHUU. YCTaHOBKA OHBOJIIOLMOHHOM CYIIHOCTH MEHJEICEBCKOM U COBPEMEHHOMN
dbopMyIupOBOK nepuoaudeckoro 3akona J[. 1. Mennaeneena,

— 3aBHCHUMOCTb CBOMCTB XMMHYECKUX BELIECTB OT CTPOCHMS aTOMOB OOpa3yIOIIUX HX
XUMHUYECKHX JIEMEHTOB;

— OCHOBHBIE TI0JIO’KEHUS TEOPUU IEKTPOJUTHUECKON AUCCOLUALMHN U XapaKTEPUCTUKA
B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCAVHEHNN;

— OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPraHUUYECKUX COEAMHEHUN U
XapaKTepUCTHKA B CBETE 3TOW TEOPUU CBONWCTB OCHOBHBIX KJIACCOB OPIraHUYECKUX COEAMHEHMHI;

— Ha3BaHME€ MW3Y4YCHHBIX BEIIECTB 10 TPUBHAIBHOM WJIH  MEXIyHApOIHON
HOMEHKJIaType U OTPa)KEHUE COCTaBa 3TUX COETMHEHUH C TOMOIIBIO XUMUYECKUX (POPMYII;

— KJaccu(UKalus BEIIECTB U MPOIIECCOB C TOYKHU 3PEHUSI OKHCIICHUS-BOCCTAHOBJICHHUS;

— coOuIr0/IeHNe MTPABUII KOJIOTHYECKH IPaMOTHOTO IIOBEJICHUS B OKpPYJKalOIlIel cpese;

— OLCHKY BJIMSHHUS XMMHUUYECKOI'O 3arps3HEHMsI OKpPY)KAIOIIEH cpeibl Ha OpraHU3M
YeJIOBEKA U IPYrHe KUBbIC OPraHU3MBI;

— coOmoieHre MpaBUil 0€30MacHOro OOpalieHuss C TOPIOYMMHU M TOKCHYHBIMHU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYTIOBAHUEM.



2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Buna yueOHoii padoThI O0bem B yacax
O06Bem 00pa3oBaTeNbHON TPOTPAMMBI 127
B TOM YHCIIE:
TEOPETHUECKOE 00yUeHre 85
IIPAKTUYECKHUE 3aHATH 42
[IpomexyTouHas aTrecTaums ¢ hopme sK3ameHa 8o 2 cemecmpe




2.2 TemaTnuyeckuii IVIaH U cofepxkanue ydeOHoi nucuuniauabl OY .08 Xumus

HaunMeHoBaHue pa3iesioB U
TeM

Copep:xanue y4eO0HOro MaTepraJia i (pOpMbI OPraHU3ALNH eI TEJIBHOCTH 00yYAI0IHXCH

0Oo0nem
4acoB

1

2

Pa3nen 1. O0mas u HeopraHu4vecKasi XuMust

51

Tema 1.1
OCHOBHEIC IOHATHSA ¥ 3aKOHBI
XUMHU

Conep:xanue yueOHOro MaTepuaja

1

BBenenue. HayuHbie METO/IbI [TO3HAHMS BELIECTB M XUMHYECKUX SIBIICHUN. POJIb SKCIIEpUMEHTA U TEOPHH B XUMUH.
MopenupoBaHue XUMHYECKUX MPOIECCOB. 3HAUCHNE XUMHH NPpH ocBoeHuM npodeccuii CITO u cnenmansaocteir CI1O
TEXHUUYECKOTO TPOodUIIsl MPoPeCcCHOHATBHOTO 00pa3oBaHuUsI.

OcHoBHbIe OHATHS XUMHUM. BemectBo. ATom. Mosekyna. Xumuueckuid asemeHT. Amtorpornus. [IpocTeie u croxHbIe
BerrecTBa. KauecTBeHHBIH M KOMMYECTBEHHBII COCTAB BEIIECTB. XUMHUECKUE 3HAKH U PopMynbl. OTHOCHTEIBHBIE aTOMHAs
1 MoJeKymsapHas maccel. KonngecTBo BemecTna.

3

OcHoBHbI€ 3aKOHBI XUMHH. CTeXHOMeTpHsL. 3aKOH COXPAHEHHS MacCHI BEIIECTB. 3aKOH IIOCTOSHCTBA COCTAaBa BEIICCTB
MOJICKYJISIPHOM CTPYKTYPHL. 3aKOH ABOTaJpO M CIEACTBHUS U3 HETO.

4

IMpakTuyeckoe 3ansitue Nel Pemenue 3axad o teme «OCHOBHBIC TIOHATHS U 3aKOHBI XUMHUW)

Tema 1.2

Ilepuoanyeckuii 3aK0H U
Ilepuoanueckas cucrema
XHMHYECKHX

ayemenToB JI. . MeHnaeieeBa
U CTPOEeHHe aTOMa

Conep:xanue yueOHOro MaTepuaja

1

Iepnoanuecknii 3axon JI. U. MenaeneeBa. Otkpeitue [{. 1. Menneneessim [lepuonndeckoro 3axona. [lepuonnueckuit
3aKkoH B popmynuposke /1. M. Menneneesa. Ilepuonnueckas Tabiinia XMMUYECKUX DIIEMEHTOB — rpaduyeckoe
oToOpakeHre IepruogNIecKoro 3akoHa. CTPyKTypa MepHoANIecKoil TaOIHUIIBI: TepHoAbl (Mabie U OOJBIINE), TPYIIIHI
(rmaBHas ¥ MOOOYHA).

Ctpoenue atoma u [lepuoguueckuii 3axon /I. . MenesieeBa. AToM — cllo>kHast 9acTuia. Sapo (mpoToHBI U
HEUTPOHBI) U dTEKTPOHHAs 00osiouka. M3oronsl. CTpoeHUE SJEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MaJIBIX MTEPHOIOB.
Oco0EHHOCTH CTPOSHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIIMX TIEPUOIOB (TIEPEXOTHBIX SJIEMEHTOB).
[onsarue 06 opbuTtansx. s-, p- u d-opourtanu. DIEKTPOHHBIE KOHPHUTYpPAIIUA aTOMOB XHMHUYECKHUX IIEMEHTOB.
Cospemennas ¢popmymupoBka [lepronndeckoro 3akona. 3Hauerne [lepuoamaeckoro 3akoHa u [leproamueckoi CHCTEMBI
XUMHYECKHX 37eMeHToB JI. 1. MenneneeBa sl pa3BUTHS HAYKH U IIOHUMAaHUS XUMHYCCKOW KapPTUHBI MHpa.

3

HpaKanecxoe 3aHaTHE No 2. MOZ[CHHpOBaHI/Ie MOCTPOCHUA Hepnonnqecxoﬁ Ta6JII/IIILI XUMHYCCKUX DJICMCHTOB

Tema 1.3
CTpoenue BelecTsa

Conep:xanue yueOHOro MaTepuaja

1

Honnasi xuMHuveckas cBsi3b. KaTHoHbl, nx 00pa3zoBaHue 13 aTOMOB B pe3yJbTare Mpolecca OKKCIeHHsI. AHUOHBI, UX
o0pa3oBaHKe 13 aTOMOB B pe3yJbTare Ipolecca BOcCTaHOBICHUS. OHHAs CBSI3b KaK CBSI3b MEXAY KATHOHAMHU M aHHOHAMHU
3a CUeT AIEKTPOCTaTHYeCKOro npuTshkenus. Kitaccudukariys HOHOB: 10 COCTaBY, 3HAKY 3apsijia, HATUYUIO THIPATHOM
o0onouku. MoHHBIE KpricTauTHUecKue pemmeTki. CBONCTBA BEMIECTB ¢ MOHHBIM THIIOM KPUCTAJUIMYECKON PEIICTKH.

KoBanenTHast xmMu4Yeckasi CBf3b. MexaHH3M o6pa30BaH1/m KOBAJICHTHOM CBS3U (06M€HHLII>1 n  JOHOPHO-
aKHeHTOpHLIﬁ). SHGKTpOOTpI/IIIaTGHLHOCTL. Kosanentusie NoJidpHas U HCIOJApHAasA CBA3U. KpaTHOCTL KOBAJICHTHOM CBSI3H.
MOJ'IeKyJ'IHpHLIe U AaTOMHBIC KPUCTAIIMYECKHUE PCIICTKU. CBolicTBa BCHICCTB C MOJICKYJSIDHBIMA W AaTOMHBIMU
KPUCTAJUIMYCCKUMU PCIICTKAMU.




MeTtaaauyeckasi cBsi3b. MeTamudecKast KpUCTaJUTMYECKast PENIeTKa U MeTaUIMIecKass XUMHIecKas CBsI3b. DU3nIecKue
CBOMCTBA METAJIJIOB.

4 | ArperaTHble COCTOSIHUS BellleCTB M BOJOPOIHAs CBs3b. TBepaoe, KHUIKOE U Ta3000pa3HOE COCTOSHUS BEIIECTB.
[Tepexon BemecTBa M3 OAHOTO arperaTHOro COCTOSHUS B Apyroe. BomoponHas cBs3b.
5 | Yncrsle BemecTBa u cMecu. [lorsTre o cmecn BemecTB. ['oMoreHHbIe U reTeporennsie cmec. CoctaB cMeceit: 00beMHast
Y MaccoBast J0JM KOMIIOHEHTOB CMECH, MaccoBast JOJIsl IpUMeceH.
6 | Jucnepcusie cucrembl. [lonsaTre o qucnepcHoii cucteme. [ucnepcHas ¢as3a u aucnepcronHas cpena. Knaccudukanus
JIUCTIEpCHBIX cucTeM. [IoHSITHE O KOJJIOUIHBIX CUCTEMAX.
7 | JladopaTopHasi padora Nel CpoiicTBa TUCTIEPCHBIX CHCTEM.
Tema 1.4 Coaep:xanue yuedOHOro MaTepuaja
Bonaa. PacTBopbl.
DICKTPOIHTHYCCKAS 1 | Boaa. PacTtBopbl. PacTBopenue. Boma kak pacTBOpHUTEINb. PaCTBOpI/IMOVCTB BemecTB. HacwlllieHHbIE, HEHACHILIEHHEIE,
P — TIePECHIIIEHHBIE PACTBOPHI. 3aBUCHMOCTh PACTBOPUMOCTH Ta30B, XKHUIKOCTEH M TBEPABIX BEIIECTB OT Pa3IMYHBIX (DaKTOPOB.
MaccoBasi 10JIsl paCTBOPSHHOTO BEIIECTBa.
2 | DaekTpoauTHYECKAsl THCCOMUALMS. DICKTPOIUTHI U HEIIEKTPOUTHI. DICKTPOIUTHIECKAs JUccoLranus. MexaHU3Mbl
3IEKTPOIUTHIECKOHN TUCCOIMALINH IS BEIIECTB C PA3INYHBIMH THITAMH XUMHYECKON CBSI3U. [ MapaTupoBaHHbIC U
HETUAPATUPOBaHHBIC HOHBI. CTENEHb AMEKTPOIUTUICCKOM nuccormalui. CUIbHBIC U cla0bie AIeKTpoUThl. OCHOBHEIC
TI0JIOXKEHHU S TEOPUH DJIEKTPOIUTHUECKOHN auccouuanuu. KucaoTel, OCHOBAHUS U COJIU KAK AJIEKTPOJIUTHL.
3 | IlpakTnyeckoe 3ansaTHe Ne 3 Pemenne 3a1a4 mo teme «PacTBOpbI»
Tema 1.5 Coaep:xkanue yuedOHOro MaTepuaja
Kuaaccuduxanus 1 | KuciaoTbl U uX cBoiicTBa. KHCIIOTBHI Kak AJICKTPOJIUTHI, UX KIACCHU(PHUKAIUSA 10 Pa3IWIHBIM TPU3HAKAM. XHAMHUIECKUE
HEOPraHM4YeCcKUX COeAUHEHUH 1 CBOWCTBAa KHCIOT B CBET€ TEOPHH AJIEKTPOIUTHYECKOW  muccormanii. (OcCoOEHHOCTH  B3aMMOACHUCTBUS
HX CBOMCTBA KOHIIEHTPHUPOBAHHOM CEpHOH M a30THOW KUCIOT ¢ MeTaimiaMu. OCHOBHBIE CITOCOOBI ITOTyYeHHST KACIIOT.
2 | OcHoBaHus 1 uX cBoiicTBa. OCHOBaHMS KaK 3JEKTPOJIUTHI, UX KJIAacCU(UKALNS 110 PA3THYHBIM MPU3HAKAM. X UMHYECKUE
CBOWCTBAa OCHOBAHMH B CBETE TEOPHUM DJIEKTPOIUTHUYECKON Aucconuanuu. Pas3nokeHne HepacTBOPUMBIX B BOJE
ocHOBaHNH. OCHOBHBIE CITOCOOBI MOTYYICHUSI OCHOBAHHUH.
3 | Coau u ux cBoiictBa. Coyn Kak 3aekTpoiauThl. COMM CpeaHHE, KHUCIbIe M OCHOBHBIC. XHMHYECKHE CBOMCTBA COJICH B
CBETE TCOPUH AIICKTPOIUTHYCCKON aucconnanun. CriocoOsl mosrydeHus coiieit. [uaponus conei.
4 | Oxkcuasl m ux cBoiicTBa. CosicoOpasyromue U HecolicoOpasyromue okcuasl. OCHOBHBIC, aM(DOTEPHBIC M KHCIOTHBIC
OKCH[IBI. 3aBUCHMOCTh XapaKTepa OKCHJA OT CTCICHH OKHCJICHHUS OOpa3ymIIero ero Meramia. XUMHYCCKHE CBOWCTBA
okcuoB. [TonydyeHue okcumoB.
5 | IlpakTndeckoe 3anaTue Ne 4 CocTaBlIieHUEC MOJICKYJISIPHBIX, MOJTHBIX U COKPAIICHHBIX HOHHBIX YPaBHCHUN
6 | JladopaTropHasi padora Ne 2 VccieqoBaHie CBOMCTB KUCIIOT, COJICH M OCHOBAHHIA

Tema 1.6

Coaep:xanue yuedOHOro MaTepuaja




XuMuyeckne peakiun 1 Knaccudpukanus xumuyeckux peakuuid. Peakinm coequHeHus, pa3ioxeHus, 3aMenieHns, ooMena. Karamutuaeckue
peaknuu. OOpaTuMble W HeEOOpaTUMbIe peakiuh. ['OMOTEHHbIE W TETEPOTEHHBIC PEAKIUH. DK30TCPMHUUYECKUE U
SHAOTepMIYEeCKHe peakunu. TemmoBoi 3¢ dext xumuaecknx peakuid. TepMoOXUMUYECKHe YpaBHEHHS. 2
2 | OKHCINTENBLHO-BOCCTAHOBHUTEIbHBIE peaknun. Ctenensb okucienns. OKUCIUTENb U BOCCTaHOBJIeHHE. BoccTaHoBHTE b
U OKuciieHue. MeTo1 JICKTPOHHOTO OajiaHca /Ui COCTABJICHUS YPABHCHHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.
3 | CkopocTh XUMHYeCKHX peaknuii. [IoHATHE 0 CKOPOCTH XMMUYECKHUX PEAKIMA. 3aBUCMOCTh CKOPOCTH XUMHUECKUX
PeaKIMii OT Pa3IUYHBIX (PAKTOPOB: MPUPOJIBI PEATHPYIONINX BEIIECTB, UX KOHIICHTPAIUH, TEMIICPATYPHI, IOBEPXHOCTH
CONPUKOCHOBEHHSI U UCIIOJIb30BaHUs KaTaJIU3aTOPOB. 2
4 | O0paTUMOCTh XHMHYECKHX peaknuii. OOpaTUMbIc U HEOOpPATUMBIC PEaKIIUN. XUMHYCCKOE PABHOBECUE U CIIOCOOBI €r0
CMETICHHS.
5 | lIpakTuyeckoe 3ansitue Ne 5 Mzydenne GakTopoB, BIAUSIONMX HA CKOPOCTh XUMUYECKOHW PEAKITUH 4
Tema 1.7 Coaep:xkaHue yuedOHOro MaTepuaja
MeTtanjibl 1 HeMeTaLIbI 1 | Meranabl. OCOOEHHOCTH CTPOCHHUSI aTOMOB M KpUCTAILIOB. Du3nyeckre cBocTBa MeTamuioB. Kiaccudukarus Metamios
[0 Pa3IMIHBIM MPHU3HAKaM. XMMHUYECKHE CBOHCTBA METAJUIOB. DJIEKTPOXUMHUYECKUH psAI HANpsDKeHUH metauioB. Oomrie
CHOCOOBI TIOTYYEHHUS METAIJIOB.
" 3
2 | Hemeranabl. OcoGeHHOCTH CTPOSHHUS aTOMOB. HeMeTaibl — NpocThie BEIIECTBa. 3aBUCUMOCTh CBOICTB raJIOr€HOB OT UX
MOJIOXKCHHUS B IEPHOTUIECKON crcteMe. OKNCITUTEIbHBIE 1 BOCCTAHOBHTEIBHBIE CBOMCTBA HEMETAIUIOB B 3aBUCUMOCTH OT
UX TIOJIOKEHUS B PALY DIEKTPOOTPHUIATEIHHOCTH.
3 | JladoparopHasi pagora Ne 3 [TonyueHue, coOMpaHue U paclio3HABaAHUE I'a30B. 2
4 | TIpakTU4yeckoe 3ansitue Ne 6 Pemenue skcriepuMeHTATBHBIX 33129 4
Pasznen 2 Opranunyeckasi XuMus 76
Tema 2.1 Coaep:xkaHue yuedOHOro MaTepuaja
OcHOBHbIE NIOHATHA 1 | IIpenmer opranuyeckoii xumuu. [IpupoaHbie, HCKYCCTBEHHBIE W CHHTETHYECKHE OpraHWYeckue BemecTBa. CpaBHEHHE
OpPraHNYecKoil XMMHH 1 OpPTaHUYECKHX BEIIECTB C HEOPTAaHNUECKUMHL. 2
TeopHsi CTPOEHMA BanentHoCTh. XNMHYECKOE CTPOCHHE KaK HOPSIIOK COETMHEHNS aTOMOB B MOJICKYJIBI I10 BAJICHTHOCTH.
OPraHUYeCKHX COeIHHEeHHI _
2 | Teopusi cTpoeHHUs OpraHuYecKux coequHeHuii A. M. ByriepoBa. OCHOBHbIC HOJIOKEHUSI TEOPHU XUMUIECKOTO 4
cTpoenus. 3omepus u n3oMepbl. XUMUYECKHUE (OPMYITBI B MOJICITH MOJICKYJI B OPTaHUYCCKOM XHUMUHU.
3 | Knaccudukanus opranmdyecknx BemecTB. Kiaccudukanus BEIIECTB MO CTPOCHUIO YIICPOIHOIO CKENCTa M HATHUYUIO
(yHKIMOHATIBHBIX Tpym. "'oMonoru u romosorus. Hauana Homenkiarypst [UPAC. 4
4 | Knaccupukanusi peaknwii B OpraHmveckoil xummuu. Peakiuu npucoeiwHeHUs (TUAPUPOBAHUS, TaJOTCHUPOBAHUS,
TUAPOTaJOreHUPOBaHUs,  TUAparauuu). Peakuuu — oTwIeIUIeHHA — (OETUOPUPOBAHUS,  JAETHAPOTaIOreHUPOBAHMUS, 4
JeruapaTtanuu). Peakiyu 3amenienus. Peakiuy n3oMepu3aum.
5 | IlpakTudeckoe 3anaTue Ne 7 3roToBieHue Moieneld MOJICKYJI OPraHHYeCKHUX BEIICCTB.
Tema 2.2 Copep:xxanue y4eO0HOr0 MaTepuaJa 2
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YI‘J'IBBOI[OPOI[LI H UX
NMPUPOJIHBbIC UCTOYHUKU

Aakanbl. Homenknarypa ITUPAC. AnkaHbl: TOMOJOTHYECKHIA S, U30MEPHs 1 HOMEHKIIATypa ajlKaHOB. XUMHYECKHE
CBOICTBA aJIKaHOB (METaHa, ATaHA): TOPEHHE, 3aMeIICHHUe, Pa3loKeHHe, NerHApHpoBaHKe. lIpuMeHeHHe alKkaHOB Ha
OCHOBE CBOMCTB.

AJIKeHBI. DTHIIEH, €T0 MoTydeHre (IeTHAPUPOBAHUEM dTaHa, JeTOJUMepU3aiel MoJudTHIIeHa). [ oMoornaeckuit psi,
HM30MEpHsi, HOMCHKJIATYpa aJIKCHOB. XMMHYCCKIE CBOMCTBA 3TUIICHA: TOPCHHE, KAYCCTBCHHBIC Peakuu (00eCIIBCUNBAHHE
OpOMHO¥ BOJIBI U paCTBOpA MEPMaHTaHATa KaJvs), THAPATaIus, noJuMepu3aius. [[puMeHeHne STUlICHa Ha OCHOBE
CBOJCTB.

Juensl n kayuyku. [ToHsTue o AueHax Kak yriieBoJOpoJax ¢ IByMs ABONHBIMU CBA3sIMU. CONpsKEHHBIE NUEHBI.
Xumundeckue cBolicTBa Oyraanena-1,3 u u3onpena: odecrpeyrBaHie OPOMHOM BOJbI M OJIMMEPH3ALIUS B KAyIyKH.
HatypanbHblil U cUHTETHUECKUE KayuyKu. Pe3uHa.

AJIKMHBI. AIICTI/IJ'IGH. XUMHYECKUE CBOMCTBA aleTUJICHA: TOpCHUC, 06€CHBC‘II/IB3HI/IC 6p0MHOﬁ BOJHbI, HpI/ICOCHI/IHCHI/Iﬁ
XJIOPpOBOAOPOJa U ruAparanus. HpI/IMeHCHI/Ie alcTujICHa Ha OCHOBEC CBOICTB. MexKIIaccoBast n30Mepus C aJIKaJUCHaAMU.

ApoMaTuuecKue yriaeBoaopoasl. ben3osn. Xumuueckue cBoiicTBa OeH30i1a: TOPEHHE, PEaKLUK 3aMEICHUS
(ranmoreHupoBanue, HUTpoBaHue). [[puMeHeHne OeH301a HA OCHOBE CBOMCTB.

IlpupoaHble MCTOYHHKHU YIJiaeBOAOpPoaoB. [IpupomHbIil Ta3: cocTaB, NPUMCHCHHE B KadeCTBE TOILIMBA.
Hedts. CocTtaB u nepepabotka HedTH. [leperonka nedtn. Hedrenpomyxrsr.

Ipakruueckoe 3ansiTie Ne 8§ O3HAKOMIICHHE C KOJUICKIIUECH 00pa31oB HEPTH U MIPOAYKTOB e¢ IMepepabOTKH.
O3HAKOMJICHHE C KOJUICKIIUCH Kay4yKOB U 00pa3laMy U3JICIUH U3 PE3UHBI.

IIpakTuueckoe 3ansiTue Ne9lIpupoHble HCTOUHUKY YTIIIEBOJOPOJIOB.

Tema 2.3
Kucaopoaconep:kamue
OpraHuvYeCcKHue COeTUHCHUSA

Coaep:xanue yueOHOro MaTepuaja

Couprel. [TonydeHue 3TaHoIa OPOKCHHUEM TITFOKO3BI M THpaTaliel 3TiieHa. [ mIpoKkcuibHas rpymmna Kak
¢dbyakumronanbHast. [IoHsTHE O IPEICTBHBIX OJJHOATOMHBIX CIIAPTaX. XUMHUYCCKUE CBOMCTBA 3TAHOJA: B3aMMOICHCTBHE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX IQHUPOB, OKUCICHUE B anbaeruy. [IpuMeHeHre 3TaHoIa Ha OCHOBE CBOWCTB.
AJKOTOJIH3M, €ro IOCIEeACTBHUS ISl OpraHu3Ma YeJ0BeKa U MpeIynpeKIeHuE.

I'iuepuH Kak mpeacTaBUTeNlb MHOTOATOMHBIX CITUPTOB. KadyecTBeHHas peakiys Ha MHOTOATOMHBIE CPTHI. [IpruMeHenue
TJIHIICPUHA.

®enoabl. Om3uyuecKie 1 XUMUUECKHE CBOIicTBa (heHoMa. B3anMHOe BIMsSHIE aTOMOB B MOJIEKyJe (peHoma:
B3aMIMOJICHCTBHUE C THIPOKCHIOM HATPHUS M a30THOM KUCJIOTOH. [IpuMeHenne ¢peHoia Ha OCHOBE CBOMCTB.

Aabpaerugbl. [Torstue 06 anpaernnax. AnpaeruaHas rpynna Kak GpyHKuoHansHas. @opMabIeru 1 ero CBOHCTBa:
OKHCJICHHE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIINH criupT. [lomydenue ainpaernaon
OKHCJICHHEM COOTBETCTBYIOMHX crupToB. [IpuMeHeHne dopmanbaernia Ha OCHOBE €r0 CBOMCTB.

KapGonoBbie kucaorhl. [TorsTre o kapOOHOBBIX KucaoTax. KapOokcuiibHas rpymma Kak GyHKITHOHATIbHAS.
T'oMonoruyeckuii ps npeaeabHBIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIOT. [oyueHne KapOOHOBBIX KHCIOT OKHCICHUEM
aNBJCTUI0B. X UMUYECKUE CBOMCTBA YKCYCHON KUCIOTHI: OOIIHE CBOWCTBA C MUHEPAIBHBIMU KHCIOTAMH U PEaKITHUs
stepudukaiyy. [[puMeHeHne YKCYyCHOM KUCIOTHI Ha OCHOBE CBOMCTB. BhICIINE XUPHBIC KUCIIOTHI HAa IpUMEpe
MAJTEMUATHHOBOW U CTCAPUHOBOIA.
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5 | Ciaoxnble 3¢pupbl u :kupbI. [lomydeHre cIoXHBIX 3QUPOB peaknuei dtepuduxarmu. CiokHble 3QHUpBI B TPUPOIE, UX
3HaueHue. [[puMeHeHne CII0KHBIX 23(UPOB HA OCHOBE CBOMCTB. 5
JKuper kak cinoxabie 3¢upsl. Kinaccnpukarist )KupoB. XUMIYECKIE CBOMCTBA JKUPOB: THAPOIHN3 U THAPUPOBAHIE KHUIKAX
*upoB. [IpruMeHeHne x1poB Ha OCHOBE CBOICTB. MbLia.
6 | YraeBoabl. YIIIeBOIbI, MX KiIaCCH(DHUKALKA: MOHOCAXapH B! (TII0K03a, (PyKTO3a), IMcaxapuibl (caxaposa) u
noJIcaxapuapl (Kpaxmal 1 IeJT0s03a). [ Iroko3a — BENIecTBO ¢ ABOUCTBEHHOW (DYHKIIMEH — aJIbIeTHIOCTIHPT.
XUMHUUECKHe CBOIMCTBA TIIFOKO3BI: OKHCICHNE B TIIFOKOHOBYIO KHUCIIOTY, BOCCTAaHOBIICHHE B COPOUT, CHMPTOBOE OpOKEHHE. 4
[IprMeHeHHe TITOKO3BI Ha OCHOBE CBOICTB. 3HaUEHHUE YTIICBOJOB B )KUBOM MPHUPOJIE 1 KU3HMU uesnoBeka. [lorarue o
PeaKIMsIX TOJMKOHICHCAIIMY U THIPOJIN3a Ha MMPUMEPE B3aMMOIIPEBPAIIICHUI: TIIF0OK032a <> TOJIMCaXapu/I.
7 | JJabopaTopHas padoTa Ne 4: XuMHU4IecKue CBOMCTBA CIUPTOB U (PeHOIOB. PacTBopeHue TIUIlepUHA B BOJIC M PEaKIIHsI C
ruapokcugom meau (I1).. 2
8 | JlaboparopHas pagora Ne 5. Xumuueckre CBOWCTBA MPEAEIbHBIX U HEMPEIeIbHbIX KAPOOHOBBIX KUCIIOT. 2
9 | JlabopaTtopHasi padora Ne 6: OrHOmeHHE >KHMPOB K BOAE M OPraHMYECKMM pacTBOpUTESIM. JloKa3aTenbCTBO 2
HEeTPeeIbHOr0 XapakTepa KHUPOB.
10 | JIa6opaTopHas paGora Ne 7: BzamMmomaeicTBUE TIIIOKO3bI M caxaposbl ¢ ruapokcumom meau (I1). Kasectennas 2
peaxmys Ha Kpaxmai
Tema 2.4 Conep:xanue yueOHOro MaTepuaja
A3zoTcoepkaniue 1 | Amunsbl [TonsaTne 06 amuHax. AnudaTHaeckue aMUHBI, UX Knaccu(DUKALUS 1 HOMEHKIIATypa. AHWINH KaK OpPraHUYECKOe
OpraHu4ecKue COCAMHEHUsL. ocuoBanue. [Tonyuenue aHuIMHa U3 HUTPoOeH3oa. [I[puMeHeHre aHIITMHA Ha OCHOBE CBOMCTB. 2
MMoaumepsl
2 | AMHHOKHCJIOTBI. AMUHOKHUCIIOTHI KaKk aM(OTepHbIC TU(PYHKIMOHAIBHBIC OPraHUYECKUEC COCTMHCHUS. XUMUYCCKHE
CBOWMCTBA aMUHOKHCJIOT: B3aNMOACHUCTBHE C IIEIOYaMH, KHCIOTaAMH U IPYT C IPYTOM (peaKius OIUKOHICHCAIINN). 4
[lenTuaHast cBs3b ¥ ONMUTNIENTHABL. [IpIMEeHEHIE aMHHOKHCIIOT HA OCHOBE CBOMCTB.
3 | beaku. IlepBuynas, BTOpUYHAs, TPSTHYHAS CTPYKTYPHI OCIKOB. XMMHUYECKHE CBOWCTBA OCJIKOB: TOPEHHE, ACHATYPAIIUS,
THIIPONIH3, IIBETHBIC peakunu. brnonornueckne ¢pynkunu OenkoB. benkn u mommcaxapuap! Kak OHOIIOIAMEDEI. 4
4 | Tlnactmaccel. [lonydeHne TMONMMEPOB peaKIHMeW TIMOJIMMEpPU3allid W TOJMKOHJCHCAIMK. TepMOIUIaCTHYHBIE |
TepMOpeakTHBHEIE IIacTMacchl. [IpeacraBuTenu miacTMacc. 2
5 | BoaokHa, ux kjaaccupuxanus. Iloxydaenne BookoH. OTaenpHbIE TPEACTABUTEIN XHMAYECKUX BOJIOKOH.
6 | JlabopaTtopHasi padora Ne 8Xumudeckue cBOWCTBa OEIKOB. 2
8 | pakTuueckoe 3ansiTue Nel(Peienne sKCriepuMEHTIBHBIX 33/1a4 HAa MJICHTU(QHUKALIMIO OPraHMYECKUX COSIMHEHHH. 4
Ilpomesicymounaa ammecmayus 6 hopme IK3ameHna
Bcero 127
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3. YCJOBMUS PEAJIM3AIIAU ITPOTPAMMBI YYEBHON JUCIHUATIIAHBI

B nensx peanusanuy KOMIETEHTHOCTHOIO T0AX04a Ipy u3ydeHuu aucuuiinasl OV J1.08 Xumus
UCIIOJIb3YIOTCSl aKTUBHBIE (POPMBI TPOBEECHUS 3aHATUHN C IPUMEHEHUEM 3JIEKTPOHHBIX 00pa30BaTEeNbHBIX
PECYPCOB, JIETIOBBIX U POJIEBBIX WP, WHAUBUAYAIBHBIX M TPYIIOBLIX MPOEKTOB, pa3d0opa KOHKPETHHIX
CUTYallUi, ICUXOJIOTUYECKUX U UHBIX TPEHUHTOB, TPYIIOBbIX JUCKYCCUH.

[Ipumenenne Ha y4eOHOM 3aHSTHHM aKTUBHBIX (OPM padOThI, CTUMYIHPYET MO3HABATEIHHYIO
MOTHBAILIMIO OOYYaOIIMXCs, TOMOTaeT MOJAepkKaTh MOTHUBALMIO OOYUYaIOIIUXCS K MOJYyYCHHUIO 3HAHHM,
HATAKUBAHUIO MO3UTHBHBIX MEKITMIHOCTHBIX OTHOIICHU, MOMOTaeT YCTaHOBJICHHUIO
noOpoxenarenbHOl arMmocdepsl. MHUIMMpOBaHHE W MOJAEPKKA HMCCIEA0BATENbCKOW AESITENbHOCTH
OoOydJaromuxcsi B paMKax pealu3alud WUMH WHANBUAYAIBHBIX M TPYIIOBBIX HCCIEIOBATEIbCKIX
MPOEKTOB, JTa€T BO3MOXHOCTh MPHUOOPECTH HABBIK CAMOCTOSITENIbHOTO pEIICHHUS MpPOOJIEMbI, HaBbIK
TeHEpUPOBAHUS U OPOPMIICHHUSI COOCTBEHHBIX UICH, HABBIK YBAKUTEIILHOTO OTHOIICHUS K YYXKUM HJICSM,
HaBBIK MYOJIMYHOTO BBICTYIUICHUS MEpes aylIuTOpuel, apryMEHTUPOBAaHUS U OTCTaUBaHUS CBOEH TOYKHU
3peHHsL.

JIJis TO3UTUBHOTO BOCIPUATHS O0ydarolUMUcS TpeOOBaHUM MpernojaaBaressi, MPUBJICUCHUS UX
BHUMaHUs K 00CYX/1aeMOil Ha 3aHATUH HH()OpPMAIINK, aKTUBU3AIIUN MX MMO3HABATEILHON JESITEThHOCTH
Ha Y4eOHBIX 3aHATHUAX MEXIy MpernojaBaTesieM M OO0y4aroUIMMKCS YCTaHABIMBAIOTCS JTOBEPUTEIbHBIC
OTHOIICHHUS.

Ha yueOGHOM 3aHsSTHH COONIOAAIOTCS OOMIECTPUHATHIE HOPMBI ITOBEICHUS, TIpaBUiIa OOIIEHUS CO
CTapUIMMH (TIPENoaBaTeieM) U CBEpCTHUKaMU (00yUYarOIUMUCS ), IPUHITUIBI y4eOHON AUCIMILTUHBI U
CaMOOpPraHU3aLINH.

3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJIbHO-TeXHMYECKOMY 00ecle4eHn 0

Peanuzarust mporpamMmel yaeOHON TUCIUIUIMHBI o0ecriedeHa yueOHbIM KaOMHETOM J1Ta00paTOpHUH
HEOPraHMYECKON XUMUU, OCHAIIEHHBIM CIIEAYIOUIUM 000pyI0BAaHUEM:

IlepeyeHb yueOHO-HATJIAAHBIX OCOOMIA:

[Tnakatel mo Temam: «CTpoeHue aToMay, «THIBI XUMHUYECKUX CBsI3ei», «IICKTPOTHTHYECKAS
auccoumanus», «Opranuueckas xuMmusi». Pasgatounslid  matepuan  1mo  TeMaM:  «bemkuy,
«YrneBogoponsl», «llepuonnyeckas cucrema xummudecknx snemeHtoB .M. MenneneeBa», «Tabnuma
pacTBOPUMOCTH KHCJIOT, COJIE€H U OCHOBaHWI». MyJbTUMEIUIHBIE MaTEPUAIIbI, CXEMBbI, CIIPABOYHBIC
tabmuubl. CreHasl (I'oToBUMCS K 9K3aMeHy, 3a 3I0pOBBIi 00pa3 )KU3HU, YTOIIOK OXPaHbI TPYIa).

OcHaleHHOCTh 000Py/I0BAHUEM

[TK, MmynsTUMeMitHOE 000pyIOBaHUE

Kommprorep - 1 mT.,, MyabTHMeInMa MPOEKTOp (MEPEeHOCHOM) — lmIT., SKpaH MPOCKIIMOHHBIN
(mepeHocHOI) — 1mT.

VYyeOHas MeOeIb: CTOJBI, CTYJIbs, TOCKAa MEJIOBAsI.

IIporpammHoe obecneyenue:

Microsoft Windows (morosop Ne 7810 oT 13.09.2021 hi (o)
13.09.2022), Microsoft Office Professional Plus (morosop ~ Ne 7810 oT 13.09.2021 bi (o)
13.09.2022), Zoom (6ecriiaTHast BEpCHs) - CBOOOIHO pacpOCTpaHIEMOe IPOrpaMMHOE 00eCIICUCHHE.

3.2 UudopManoHHOE 00ecnieyeHne peaan3alui NporpaMmsl

Jlist peanu3anuy MporpaMMbl YI€OHOU JUCIUTIIMHBI OMOIMOTEYHBIM (DOHT MMEET MeYaTHBIE U
3IIEKTPOHHBIE 00pa3oBaTeIbHbIe U HHPOPMALIMOHHBIE PECYPCHI.

3.2.1 OcHOBHbIE HCTOYHHUKH:

1. Xumus: ydeOHUK mans cpeaHero mnpodeccuonanabHoro obpazoBanus/ HO. A. JleGenes,
I'. H. ®agees, A. M. I'ony6es, B. H. [llaroBan ; mox o6mieir penakumeit [. H. daneeBa. — 2-¢ wusn.,
nepepab. u gom. — Mocksa: WzpmarenscrBo HOpaiit, 2021. — 431 c. — (IIpodeccuonanshoe
obpazoBanue). — ISBN 978-5-9916-7723-3.//0O6pa3oBarenpHas miatdopma IOpaiit [caiitr]. — URL:
https://urait.ru/bcode/470929 — TekcT : 2IEKTPOHHBIN

2. MapteiHoBa, T.B. Xumwus : y4eOHUK M TPAKTUKYyM JJIsi CPEIHETO NPO(ecCHOHATBLHOTO
obpazoBanusi/ T.B. MapteinoBa, U. B. ApramonoBa, E.b.TonyHoB; mom oOmeil penakuuei
T. B. MapteiHOBO#. — 2-¢ m31., ucnp. u gomn. — Mocksa : M3gatensctBo HOpaiit, 2021. — 368 c. —



(IIpodeccuonansnoe  obpazoBanue). — ISBN 978-5-534-11018-0.//O6pazoBarensbHas miuardopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/469554 — TekcT : 3IeKTPOHHBII

3.2.2

I[OHOJIHHTBJI])HLIG HNCTOYHUKH:

1. Xwumusa. 10 xmacc. ba3oBeiil ypoBeHb: ydeOHUK 1151 0011e00pa3oBaTeNbHBIX YUpekaeHui / I
E. Pym3utuc, ®@. I'. ®enpaman. — Mocksa: [Ipocsemenune, 2019. — 224 c.

2. Xwuwmwus. 11 kiacc. ba3oBblit ypoBeHb: yueOHUK 11 001Ie00pa3oBaTeabHbIX yupexkaenuid / I'.
E. Pym3utuc, ®@. I'. ®enpaman. — Mocksa: [Ipocsemenune, 2019. — 224 c.

3.2.3
WWW
WWW

WWW.
WwWWw.
WWW.

WWW.

NudpopmannoHHbie pecypebl:

. pvg. mk. ru (omummnuana «Ilokopu BopoObeBbI ropsl»).

. hemi. wallst. ru (OGpa3oBaTenbHBII CAUT IJIs1 IKOJIHBHUKOB «XUMUS).

alhimikov. net (OGpazoBaTenbHBIN CAUT AJIS LIKOJIEHUKOB).

chem. msu. su (DnekTpoHHast OUOIMOTEKA IO XUMUH ).

enauki. ru (MHTepHET-U3AaHUE I yuuTeneil «ECTeCTBeHHbIE HAyKH»).

. Iseptember. ru (Meroguueckas razera «llepBoe ceHTIOps»).

. hvsh. ru (xypHan «Xumus B mkomuey).

. hij. ru (OkypHan «XUMHS ¥ )KU3HBY).

. chemistry-chemists. com (3JIEKTPOHHBIN KypHAT «XUMHKH U XUMUSD).

. xumuk. ru (caliT 0 XUMHH).

. hemi. nsu. ru (A. B. Manyiinos, B. . Pogronos. OcHoBbl xuMuu. IHTEpHET-yUeOHHUK).
chemistry. ssu. samara. ru (I'1. Jlepsiouna, I'.B. Kanrtapus. HWHTepaKkTUBHBIH

MyJbTUMeaNa yueOHuK. Opranndyeckas XUMHUs).
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4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA JUCHUIIVINHBI

PesynabTaTsl 00yyeHus
(3HAHUs, YMEHUA)

Kpurtepun onenkn

MeToabl OEHKH

Ymems:

— JlaBaThb OnpeneseHue u
ONEPUPOBATH CICIYIOIUMU

— Jlaet onpenenenue u onepupyer
CJIEAYIOUIMMU XUMUYECKMMHU OHATUSIMHU:

[IpakTrueckue u

XUMUYECKUMHU MOHATHIMU: BELIECTBO, XUMHUUYECKUH 3JIEMEHT, aTOM, nabopaTopHbIe
BEIIECTBO, XUMUYECKUH DJIEMEHT, MOJIEKYJa, OTHOCUTENIbHbIE aTOMHAsI U paboTHI 1O
aTOM, MOJIEKYJ1a, OTHOCUTEIIbHBIC MOJIEKYJIIpHAsl MacChl, HOH, aJUIOTPOIIHS, temam: 1.1, 1.2,
aTOMHAsl ¥ MOJIEKYJISIpHAsI MaccChl, HW30TOIbI, XUMHUYECKasl CBA3b, 1.3,1.4,15, 1.6,
WOH, aJIZIOTPOTIHS, U30TOIIHI, 3JIEKTPOOTPHUIIATETHFHOCTD, BAJICHTHOCTb, 1.7,2.1,2.2, 2.3,
XUMHYECKasl CBSI3b, CTENEHb OKUCIICHUS, MOJIb, MOJISIpHAs 24
3EKTPOOTPHUIIATENLHOCTb, Macca, MOJIIpHBI 00beM ra3000pa3HbIX

BaJICHTHOCTb, CTEIIEHb OKHMCIICHUS, | BEILECTB, BEIIECTBA MOJIEKYJISIPHOTO U

MOJIb, MOJISIPHASI MAacca, MOJISIPHBIN | HEMOJIEKYJISIPHOTO CTPOEHUS, pACTBOPBIL,

00BbeM ra3000pa3HbIX BELIECTB, AIIEKTPOJIUT M HEAJIEKTPOJIUT,

BEIIECTBAa MOJIEKYJISIPHOTO U INEKTPONUTHYECKAS TUCCOIHAIIHS,

HEMOJIEKYJIIPHOTO CTPOEHH, OKHUCJIUTEh U BOCCTAHOBUTENb, OKUCIIEHUE

pacTBOPBI, AIEKTPOIUT U Y BOCCTaHOBJICHHE, TETTOBOM P HeKT

HERJIEKTPOJIUT, SJIEKTPOIUTHUYECKASL | pEAaKLIUU, CKOPOCTh XUMUYECKON PEaKIHH,

JUCCOLIMAIUS, OKHCIUTENb U KaTajan3, XUMUYECKOE PaBHOBECHE,

BOCCTAaHOBUTEIb, OKUCIIEHHUE U YIIEPOAHBIN CKeNeT, G yHKIMOHATbHAS

BOCCTAHOBJICHHE, TEIIOBOI rpynmna, i30MepHsi, TOMOJIOTHs

3 EeKT peakIum, CKOPOCTh

XUMHYECKON peaKlnu, KaTaius,

XMMHYECKOE PAaBHOBECHE,

YIJIEPOJHBIN CKEJET,

(GyHKLIMOHATIBHAS TPYIIIA,

M30MEPHUsL, TOMOJIOTHSI

— ®opmynupoBaTh 3akoHbl | — D@opMynupyer 3akoHbl  coxpaHeHus | JlaGoparopHas
COXpaHEHMsI MacChl BELIECTB U | MAcChl BEIIECTB W IIOCTOSHCTBA cOCTaBa | paboTa 1o Teme
MIOCTOSTHCTBA COCTaBa BEIIECTB BEIIECTB 13

— OObsacHATh ¢u3nveckuil cmbica | — OObICHSACT duznueckuit cmblca | [IpakTuueckas
CUMBOJIUKHI MEePUOANYECKON | CHMBOJIIMKM  NEPUOAMYECKOM  Tabmuiel | paboTta mo teme
TaOMUIBI XUMHUYECKHUX D3JIEMEHTOB | XUMHUECKUX 3JIEMEHTOB . . 1.2

. W. Menneneea (HomepoB | MenneneeBa (HOMEpOB 3JIEMEHTA,

JJIEMEHTa, Iepuoja, TIpyNNbl) WU | MEpUOJA, TPYIIIIbI) u YCTaHOBKH

yCTaHOBKa NPUYMHHO- | IPUYUHHO-CIICACTBEHHON CBSI3U  MEXIY

CJIEICTBEHHOU CBSA3M  MEXAY | CTPOEHHMEM aToMa M 3aKOHOMEPHOCTIMH

CTpPOEHUEM aToMa U | I3MEHEHUSI  CBOMCTB  JJIEMEHTOB U
3aKOHOMEPHOCTSAMU U3MEeHEeHHs | 00pa30BaHHBIX MU BEIIECTB B EPUOJIaX U

CBONCTB 3JIEMEHTOB U | rpymIax.

0o0pa30BaHHBIX HMMH BEIIECTB B

Nepuoiax u rpymmnax.

— JlaBaTp XapakTEPUCTUKY | — JlaeT XapaKTepUCTUKY BAXKHEHUILINUX [IpakTnueckas
BOXHEHIIMX TUIIOB XHWMHUYECKUX | TUIIOB XUMHUUYECKUX CBSI3EH U pabota no
CBSI3€M M OTHOCHUTEJIIbBHOCTH 3TOW | OTHOCUTEIBHOCTH 3TOW TUIOJIOTHHU. teme?2. 1
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THUIIOJIOTUH. OOBSCHATD
3aBUCUMOCTh CBOMCTB BEILECTB OT
ux cocraBa U CTpOECHUS
KPUCTAITMYECKHUX PEUIETOK.

OO0BsICHSIET 3aBUCUMOCTE CBOMCTB BEILIECTB
OT MX COCTaBa U CTPOEHUS
KPUCTAJUTMYECKUX PELIETOK.

— HcnonszoBath B y4eOHOW U | — Mcmonb3yer B yueOHOI u | Ilpaktnueckue n
poeCCHOHAIBHON  ACATENHHOCTH | PO(HECCHOHATBLHOM JESATeTLHOCTH | JTabopaTOpHbBIS
XHUMUYCCKHX TEPMUHOB U | XUMAYECKHX TEPMUHOB U CUMBOJIMKH. paboThI
CHMBOJINKH.

— OOBICHATH cymHOCTh | — OOBSCHSIET CYyIHOCTh XUMHUYecKux | [Ipaktuueckue u
XHUMHUYECKHX mporieccoB. | mporeccoB. Knaccudunupyer XxumMudeckue |  J1adbopaTopHbBIS
KnaccudpunupoBarh  XUMUYECKHE | pEaKIUU MO PA3TUYHBIM MPU3HAKAM: YUCITY paboTHI 10
peakuuu 10 pa3JIMYHBIM | © COCTaBy TMPOJAYKTOB U peareHToB, | Temam: 1.1, 1.2,
npu3HaKaM: YHCIy M COCTaBy | TerioBoMy 3ddexty, HanpaeneHuto, daze, | 1.3,1.4,1.5, 1.6,
MIPOJIYKTOB u peareHTOB, | HAIMYMIO  KaTanu3aTtopa, wu3MeHenwio | 1.7,2.1,2.2, 2.3,
TEIJIOBOMY addekry, | cTrenenen OKHUCIICHUS 3JIEMEHTOB, 24
HampaBjeHuto, ¢asze, HAIWYUIO | OOpa3yIOMUX BEIIECTBA. Y CTaHABJIMBACT

KaTanusaropa, U3MEHEHUIO | MPU3HAKK OOMIEro ¥  pa3jgudHOrO B

CTEIECHEH OKMCJICHUSI JJIEMEHTOB, | TUIOJOTHHU PEAKLMM 1JI1 HEOPraHUYeCKON

o0Opazyrommx BEILECTBA. | U OPraHUYECKOU XUMUHU.

YcraHaBnuBaTh MPHU3HAKUA OOMIETO

U pa3IMYHOTO B  THUIOJIOTHH

peakuui Uil HEOpraHU4eCKOu u

OPraHU4EeCKON XUMHH.

— Cocrapnatb ypaBHeHHs peakuuii | — CocTaBiasieT ypaBHEHUsI peakuuil ¢ [IpakTnueckas
C TOMOIIIBI0 METOJIa AJIEKTPOHHOTO | TTOMOIILI0 METO/Ia AIEKTPOHHOTO OajaHca. | paboTa 1o Teme
Oamanca. OOBSICHATH 3aBUCUMOCTH | OOBSCHSET 3aBUCUMOCTh CKOpOCTH 1.6
CKOPOCTH XMMHYECKON pEaKIUu U | XUMHYECKOM peakmuu ¢ IOJOKCHHS

MTOJIOKCHUS XUMHUYECKOTO | XMMHUYECKOTO PaBHOBECUS OT PA3TUUHBIX

paBHOBeECHS OT pa3iauyuHbIX | (pakTOpOB.

(bakTopoB.

— BpImoaHATE XUMHYECKUW | — Bpimomuser xumuueckuid skcriepumeHT | [Ipakthueckas
SKCTIEPUMEHT TI0 PACIO3HABaHUIO | TIO pacrio3HaBaHUIO BaKHEHMIITNX pabora mo
BOKHEUIINX HEOPraHUYECKUX U | HEOPraHUYECKUX u OpraHUYECKUX Teme2.1
OpTraHUYECKHUX BEIICCTB, | BEIIECTB, MOJTYYCHUIO KOHKPETHBIX

MOJIYYECHUIO KOHKPETHBIX BEILECTB, | BEIIECTB, OTHOCAIIUXCA K U3YYECHHBIM

OTHOCSIIUXCS K W3YYECHHBIM | KJaccaM COCIUHEHUH.

KJIacCcaM COEIUHEHUH.

— Brimonsaars XUMHAYECKHM | — BreImomHser xumuyeckue | JlabopatopHsbie
HKCIIEPUMEHT B MOJIHOM | KCIIEPUMEHTHI B TIOTHOM COOTBETCTBHH C | paOOTHI 11O TeMaM
COOTBETCTBUU c npaBujaMu | mpaBuiaMu OesomacHocTu. Habmonmarts, | 1.3, 1.5, 1.7, 2.3,
0€30IacCHOCTH. HaGnronate, | pukcupoBate M JaBaThb  ONHCAHHE 2.4
¢ukcupoBaTh M JaBaTh OINMCAHUE | PE3yJIbTATOB MPOBEICHHOTO IKCIIEPUMEHTA

pe3yabTaToOB MIPOBEICHHOTO

AKCIIEpUMEHTA

— IlpoBoauth pacyeTsl no | — IlpoBoaut pacyersl 1o xumuyeckuM | [IpakTuueckue
XUMHYECKUM dopmynam U paboTHI IO TEMaM
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YPaBHEHHUSM pEaKLii; dopMynaM U ypaBHEHUSIM pEaKIIHii; 1.1,14,15,1.7
— OOBACHATh XUMUUYECKHE — OOBsICHAECT XUMHUYECKUE SBIICHHUS, JlaGopaTopHbie
SIBJICHUS, TPOUCXOJISIIIINE B MPOUCXOISIINE B IPUPOJIC, OBITY U Ha paboThI IO TeMaM
npupoze, ObITY U Ha IPOU3BOJICTBE. | IPOU3BOJICTBE. 1.7,2.3

— Onpenensitsh BO3MOXXHOCTH | — OrmnpenensieT BO3MOXHOCTH Tporekanus | JlaboparopHbie
MIPOTEKaHUs XUMHYECKHUX | XUMHUYECKUX MpPEBpaAIleHU B PazIUYHbIX | pabOTHI IO TEeMam
IpeBpaLICHUM B Pa3IUYHBIX | YCIOBHUSX. 1.3,15,1.7,2.3
YCIHOBUSIX.

— T'oToBuTh pactBOpbl 3amaHHON | — ['OTOBUT pactBopel  3amaHHOU | JlaGopaTopHbie
KOHIIEHTpAallMd B OBITYy M Ha | KOHIICHTPAIMH B OBITY M HA IPOU3BOJCTBE. | pabOTHI IO TeMaM
MPOU3BOICTBE. 13,23

— CamocTosITeNbHO HaxoauTh | — CaMOCTOATENbHO HAXOJUT XUMUUYECKYIO [ToaroroBka
XUMUYECKyl0o  uHpopmamuioo ¢ | uHpopmaImio c WCITOJIb30BAaHUEM | COOOIIEHUM 110
UCIIOJIb30BAaHUEM Pa3JIMYHBIX | pa3JIMYHBIX HUCTOYHUKOB (mayyHo- | Ttemam 2.3,2.4
UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX | MOMYJSPHBIX  W3JaHUN, KOMIIBIOTEPHBIX

U3JIaHUl, KOMIBIOTEPHBIX  0a3 | 0a3 maHHBIX, pecypcoB MHTEepHETA).

JaHHBIX, pecypcoB MHTepHeTa).

— Hcnonb3oBaTh KOMIOBIOTEPHBIE | — MCmosb3yeT KOMIBIOTEPHBIE [ToaroroBka
TEXHOJIOTHH JIJIs1 00pabOTKU U TEXHOJIOTHH JIJIsl 00pabOTKH U Tepeladun Co00IIeHu# 1o
nepenayu XuMU4eCKOn XUMUYECKON HH(MOpPMAITUHU U €€ Temam 2.3, 2.4
uH(OpPMAIIUU U €€ MIPEICTABICHUS | MPEACTABICHUS B PA3IMYHBIX (hopMax

B Pa3IUYHBIX opMax

— JlaBaTh OIIEHKY TOCTOBEpHOCTH | — JlaeT OlleHKYy JOCTOBEPHOCTH IToaroroBka
XUMHUYECKON MH(pOpMaIu, XUMHUYECKON MH(POPMALIUH, TOCTYAIOLIeH co0OLIeHNH 1O
MOCTYIAIOIIEN U3 Pa3HbIX 13 pa3HbIX UCTOYHUKOB Temam 2.3, 2.4
HMCTOYHHKOB

3namo:

—  3aKkoHEBI COXpaHCHUA Macchl | — 3HAET 3aKOHEI COXpaHCHHA MAaCChI BCILICCTB Y cTHBIA OoIIpocC
BCIICCTB M IIOCTOAHCTBA COCTaBa | U IIOCTOAHCTBA COCTaBa BCIICCTB. HpI/I‘-II/IHHO- 10 TEME 12
BemiecTB.  [[pUUMHHO-CIEJCTBEHHOM | CIEACTBEHHOM CBSI3U MEX]Y COJIEpHKAHUEM

CBiA3M MEXKAY COACP)KAHHMEM OTHUX | OTUX 3aKOHOB M HAIIMCAHHUEM XHWMHUYCCKUX

3aKOHOB U HAlKCaHUEM XUMHUYECKUX | GopMyl u YpaBHEHUI. YcraHnoBka

dbopMysl W ypaBHEHHH. YCTaHOBKA | SBOJIIOLIMOHHON CYIIHOCTH MEHJCICCBCKOW H

3BOJIIOIMOHHOM CYIIHOCTH | COBPEMEHHOM (hopMyITHPOBOK

MEHJICJICEBCKOM U COBpPEMEHHOH | mepuoauueckoro 3akoHa J[. . Menzaeneena.

(hopMyIHpPOBOK HIEPUOIUYECKOTO

3akoHa J[. 1. MeHnneneena.

— 3aBHCHUMOCTH cBoiictB | — OOBscHIET 3aBUCUMOCTD CBOIICTB 3amura
XAMWYECKAX BEIIECTB OT CTPOCHUS | XUMUYECKUX BENIECTB OT CTPOEHUS aTOMOB na60paT0pH0i/'I
aTOMOB 00pa3yIOIIMX MX XMMHYCCKUX | 00pa3yroIIUX MX XUMUYECKHUX 3JICMECHTOB. paboTHI IO TEME
3IIEMEHTOB. 1.3

— OCHOBHBIC TIOJOXKEHUSI TEOPHHU
JNEKTPONIUTHUCCKON JUCCOIMAIUN U
XapaKTEepUCTUKA B CBETE 3TOW TEOPHH

— 3HaeT OCHOBHBIE IIOJIOKEHUS TEOPHH
3IEKTPOIUTUICCKOMN JUCCOLIMAIIIH u
XapaKTePUCTUKA B CBETE 3TOW TEOPUHU CBOMCTB

Tect mo Teme 1.5
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CBOICTB OCHOBHBIX KJIaCCOB | OCHOBHBIX KJIacCOB HEOPTaHUYECKUX

HEOPraHUYECKUX COEJTUHEHUM. COEJIMHEHMUI.

— OCHOBHBIE TOJIO)KEHHMST TEOPHUH | — 3HACT OCHOBHBIE TIOJIOXKEHHUsT TeOpHH | [€CT Mo pa3ferny
XUMHYECKOTO CTPOCHUS OPraHMYECKUX | XUMHYECKOTO CTpOCHHSA OpTaHUYECKUX 1
COEJIMHEHUM M XapaKTepUCTUKa B | COEJUHEHUM M XapaKTepUCTHUKA B CBETE HTOM

CBETE PTON TEOPHUU CBOMCTB OCHOBHBIX | TEOPUU CBOMCTB OCHOBHBIX KJIaCCOB

KJIACCOB OPTaHUYECKUX COCTUHEHHA. OpPTaHWYECKUX COCTUHEHHIA.

— HasBanue u3yueHHbIX BenlecTB 1mo | — HaspiBaeT  u3ydeHHbIE  BellecTBa IO 3amura
TPUBUAIBHON WJIM MEXAYHAPOJHON | TPUBUAIBHOMU Wi MEXKIYHAPOIHOW | MPAKTUYECKUX U
HOMCHK/IATYPE U OTPAKCHHE COCTaBa | HOMCHK/IATYPE U OTPAKCHHE COCTaBa OTUX |  aBOPaTOPHBIX
S9TUX  COCOUHEHUH C  TOMOUIBIO | COCAMHEHU €  MOMOIIBI0  XUMHUYECKUX pabor

XUMHYECKHUX POPMYII.

¢dhopmy.

— Krnaccuduxarms BEIIIECTB u | — Kriaccudurmpyer BemectBa u mpoieccsl ¢ | Y CTHBIM ONpoC
MIPOLIECCOB c TOYKH 3peHUs | TOUKHU 3pEHUS OKUCIICHUA-BOCCTAHOBIICHMUSL. 10 TEMaM
OKHCJICHUS-BOCCTAHOBIICHUS.

— Cobmoaenne npasun | — Cobmiomaet npaBuiia skostoruueckn | MHCTpyKTax 1o
9KOJIOTMYECKH TPAMOTHOTO TIOBEJIEHHSI | TPAMOTHOTO TIOBEJICHHSI B OKPY KAIOIIEH Cpeie. Tb

B OKpYXarolleil cpee.

— Ouenky BiusHHA XuMmuueckoro | — OIleHUBaeT BIIMSHUE XUMHUYECKOTO [ToaroroBka
3arpsI3HEHUS] OKPY’KAIOIIEH Cpelbl Ha | 3arpsS3HEHHMS  OKpyXaromew  cpeasl  Ha COOOIIEHU
OpraHu3M 4YellOBeKa W JPYTue KMBBIC | OPraHM3M  4YeJOBeKa ©  ApYrHe  IKHBBIC

OpTraHU3MBI. OpTaHU3MBI.

— Cobmonenue npasui 6e3onacHoro | — CobmoneHue TIPaBHII 6e3omacuoro | MHCTpyKTax 1o

oOparieHus c TOPIOYUMH u
TOKCHYHBIMU BEII[ECTBAMH,
71a00PaTOPHBIM 000PYIOBAHUEM.

oOpailieHuss ¢ TOPIOYMMH ¥ TOKCHYHBIMHU
BEIIIECTBAMH, J1a00OPaTOPHBIM 000PYIOBAHUEM.

Tb
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