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Pabouvas npor pamma paspaboTaHa Ha OCHOBE:

- ®defepanbHOro rocyfapCTBeHHOro 06pa3oBaTe/sibHOTO CTaHjapTa CpefHero oo6Lero
006pa3oBaHUs»; YTBEPXAEHHOro NpukasoM MUHUCTEPCTBOM 06pa3oBaHUs U Hayku Poccum ot 17
Mas 2012 r. Ne 413;

- ®depepanbHbIX rocyapCTBEHHbIX 06pa3oBaTte/ibHbIX cTaHAapToB cpefHero
npogeccrmoHanLHOro obpasoBaHus;

- [NpumepHoli nporpaMmbl 06L,e06pa3oBaTeIbHOM YUYeOHOW AUCUUMAUHBL «XUMUS» 415
NPOoecCMOHaNbHbIX  06pa3oBaTeNbHbIX — OpraHusauuii.  pPeKOMeHAO0BaHHON  defepasibHbIM
rocy4apCTBEHHbIM aBTOHOMHbIM YyupexaeHnem «®defepanbHblii MHCTUTYT pa3BuTUsS 06pa3oBaHus
(PrAY «®VPO») B KayecTBe MNPMMEPHOW nporpammbl  ANA  peanu3auuvM  OCHOBHOWA
npoeccnoHanbHoli obpa3oBaTenibHOW npor pammMbl CIMO Ha 6a3e OCHOBHOrO 06LLero o6pasoBaHus
C nofyyeHveMm cpefHero obuwero o6pasosaHus. Tlpotokon Ne 3 ot 21 wwona 2015r.
PerncTpauunoHHbiii Homep peueHsnm 378 ot 23 mnona 2015r. PrAY «dUPO».
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1 HIOACHUTEJBHASA 3AITMCKA

Pabouas nporpamma oOmeoOpa3oBaTebHON yueOHONW TUCHUTUTHHBI « XUMUS TIpeHA3HAYCHA IS
nzyueHuss B ®I'bBOY BO «Maruutoropckuil rocyjapcTBeHHbIN TeXHHUYeCKUN yHuBepcuteT um. I .M.
HocoBa» MHoromnpo¢uiabHbII KOJUIEIK, pean3yiomeM 00pa3oBaTebHYI0 IPOrpaMMy CpPeIHEro o0Imero
00paszoBaHUs B Mpeaesiax OCBOSHUS MPOTrPaMMBbl TIOATOTOBKH CHEMAJIMCTOB B 3a049HOI opme oOyueHust
CpemHero 3BeHa Ha 0a3e OCHOBHOTO 0011ero 00pa3oBaHus.

IIporpamma paspaborana:

- Ha ocHoBe Tpedoanuii ®I'OC cpenHero oduiero oOpa3oBaHUs, MPEOBSIBISAEMBIX K CTPYKTYDE,
COIEPIKAHUIO U Pe3yJIbTaTaM OCBOCHHUS YIeOHOM AUCHUIUTMHBI « XUMUS»,

- B COOTBETCTBUH C PeKOMEHIAUUAMU IO OpPraHU3alMy MOJYYSHHs CPeIHEro oommero o0pa3oBaHus
B IIpeZeNiaX OCBOCHHUST 00Pa30BaTENbHBIX MPOTrPaMM CpeaHero npodecCHOHANbHOrO 00pa3oBaHus Ha Oase
OCHOBHOTO 001ero obpa3oBaHus ¢ y4eToM TpeOoBaHUH (penepanbHbIX TOCYIaPCTBEHHBIX CTAaHAAPTOB H
NOJIy4aeMoi MpOoeCcCH WIHN CIEHaTbHOCTH cpenHero npodeccuonanbHoro obpasosanus (ITucemo
JlenapraMeHTa TroOCylapCTBEHHOW TMOJMTHKH B cdepe mnoarotoBkn paboumx kaapos u IO
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259);

- Ha OCHOBE NIPUMEPHON MporpaMMbl 00Ie00pa3oBaTeIbHON YUeOHON MUCIUTUTHHBI « X UMUSD) IS
poheCCHOHATTBHBIX o0pa3oBaTeNbHbIX OpraHu3aLui, PEKOMEHAOBAHHOM ®enepaibHbIM
rOCyIapCTBEHHBIM ABTOHOMHBIM yupekaeHueM «®DenepaibHblii WHCTUTYT pa3BUTUS OOpasOBaHHs
(PIr'AY «®@HPO») B KauecTBe NMPUMEPHON MPOTPaMMBbI JUIsl peaH3alii OCHOBHOH Mpo(decCHOHANBHOM
obpazoBatenpHO nporpamMmMbl CITO Ha 0a3e ocHOBHOro 00mero oopa3oBaHUs C MONTYyUYEHHEM CPEIHETO
obmero obpazosanus. [Iporokon Ne 3 or 21 umroms 2015r. PerucrpanuioHHslii HOMep peLeH3uu oT 23
ntosst 20151, ®I'AY « ®DUPO»;

- ¢ yuerom Ttpebopannit ®I'OC cpennero mnpodeccHOHATLHOTO O00pazoBaHuss W npoduis
npoheCCHOHATLHOTO 00pa30BaHUSI.

Conepsxanne nmporpammbl «HanMeHOBaHNE» HANPaBJICHO HA TOCTHKEHHE CIIEAYIOIINX IeJeii:

—  (dopmupoBaHue y OOy4HaIOIIMXCA yMEHHsI OLEHHUBATh 3HAYMMOCTb XUMHYECKOTO 3HAHUS ISl
KaXKJIOTO YEJIOBEKa;

—  ¢opmupoBaHHe y 00y4aOIUXCs LEJIOCTHOrO MPEACTABICHUS O MHUPE U POJIM XMMHUU B CO3JaHHUU
COBPEMEHHOW €CTeCTBEHHO-HAY4YHOH KapTHHbI MHpPA; YMEHHUS OOBSCHSITH OOBEKTHI M MPOLECCHI
OKPY’KaroIlled AeMCTBUTEIbHOCTH: MPUPOJHOM, COLIMANBHON, KYJbTYPHOMR, TEXHUYECKOU Cpenbl, —
UCTIOJNB3YS TS TOT0 XUMUYECKUE 3HAHUS,

—  pa3BuTHE Y OOYHarOIIMXCs YMEHHUi pa3anyarh (akThl U OLEHKH, CPABHHBATH OLIEHOYHbIE BBIBOBI,
BUJIETh UX CBS3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C OMPEAEIeHHON CHCTEMOI LIEHHOCTEH,
¢dopmynHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MMO3ULIHIO,

—  npuobpereHre 0OyJarOIUMHUCS OIbITa Pa3HOOOPAa3HON NESITEIbHOCTH, MO3HAHMS U CAMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB, MMEIOIIUX YHHBEPCAJIbHOE 3HAUCHHE I PA3JIUYHBIX BUJOB AESTENIbHOCTH
(HaBBIKOB peLICHUsT MPOOJIEM, MPUHATHS PELISHUH, MOUCKa, aHanu3a u oOpaboTku WH(pOpMaHH,
KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB M3MEPEHHIi, COTPpyIHHUYECTBA, O€30MacHOro obpalueHus ¢
BEIECTBAMH B MIOBCEIHEBHOM KI3HMU).

B mnporpamMmy BKIIIOYEHO COAepikaHUE, HaIpaBlieHHOe Ha (OpPMUpPOBaHHE Yy OOyYarOIIUXCs
KOMITETEHIIMH, HeoOXomuMbIX s KadecTBeHHOro ocBoeHus I[IIICC3 na 0Ga3e OCHOBHOro oOOIIEro
o0pa3oBaHUs ¢ MOyYeHUEM CpeaHero odIero oopasoBaHusl.

B nannoli paboueli mporpaMme MpenCTaBIEHBL O0INAs XapakTePUCTHKA W MECTO Yy4eOHOMH
AMCLUIUIMHBL, Pe3yJbTaThl OOYYEHUs], TEeMAaTHUECKHI TUIAH U COAEp)KaHHE C MEPEeYHEM MPAKTUYECKUX
paboT, TEMAaTHKOH CaMOCTOATENBbHOH pPaboThl, y4eOHO-METONMYECKOE M MaTepUaTbHO-TEXHHIECKOE
obecrniedyeHre 0Opa3oBaTENILHON EATEIBHOCTH.



2 OBIIIAA XAPAKTEPUCTHUKA YUYEBHOU JAUCHUTILIUHBI
«XHNUMHUA»

Pabouas nporpamma yueOHOH TUCIUITIIMHBI COCTOUT U3 2 Pa3iesioB:

1. Heopranuyeckasi XuMus

2. OpraHuveckast XUMUs

IIpy m3yyeHuu AUCLUIIIMHBI « XUMHSI» UCHOJIBb3YIOTCSl COBPEMEHHbBIE NEarornyecky TeXHOJIOTUH,
B TOM 4Hcle aucTraHiuoHHble. Haumbomee wnenecooOpasHele BUABI 3aHATHI: O030pHBIE JIEKIIHH,
MPaKTUYECKHE 3aHTHSI, KOHCYJIbTALUH.

CamocrosiTesnbHast paboTa BBIOIHSIETCS OOYYAOLUIUMHCS BO BHEAYJUTOPHOE BPEMs IO 3aJaHHIO0 U
NIPU METOANYECKOM PYKOBOJICTBE TPETIOAABATENsA, HO O€3 €ro HEMOCPEACTBEHHOTO YHaCTHSI.

Onenka KkayecTBa OCBOCHHUS y4e€OHOH IUCHMIUIMHBI OCYIIECTBIJISIETCS B IPOLIECCE TEKYILIEro
KOHTPOJISI U TPOMEXKYTOUHOH aTTecTalim.

Texkymmii KOHTPOJIb YCIEBAEMOCTH IPOBOAUTCS B (OPME OLEHKH BBINOJHEHHS JOMAIITHEH
KOHTPOJIbHOH paboThl, TECTHPOBAHUSI.

I[To 3aBepmieHMH M3y4eHUs y4eOHOW JUCHUIUIMHBI «XUMUS»  OOy4aroIIuecs  CHAaroT
i epeHITMPOBAHHBIN 3a4€T B 2 CEMeCTpe.



3MECTO AgncumnnmHbl B YHYEBHOM MJTAHE

YyebHaa gucumnamHa «Xumus» aBnsetTca yyebHbIM npegmeTom/ No BbIGOPY U3 0653aTeNbHON
npeLMeTHON 06nacTn «Xumns» «EcTecTBeHHble Haykun», PIOC cpegHero obLero o6pasoBaHus.

Mpu peanusaymm obpa3oBaTenbHOW NporpaMmMbl cpegHero o6uiero obpasoBaHuMs B npegenax
ocBoeHMs MMNCC3 Ha 6a3e OCHOBHOro 06Liero o6pa3oBaHus yyebHas AUCUUNIMHA «XUMUS» U3y4vaeTcs
B 06LLe0bpa3oBaTe/lbHOM LMK/e y4ebHOro naaHa ¢ noayyvyeHMeM cpegHero oowero o6pasoBaHus.

Mpy OCBOEHUW CMEeLManbHOCTEN eCTeCTBEHHOHAYYHOro npoduaa yyebHas AUCUUNANHA «XUMUA»
n3yvaeTcs Kak 6a3oBas yyebHas gncumnimHa B o6beme 117 yacoB, B TOM ymcie 0653aTenbHON yUYeOHOA
Harpy3ku - 107 yac. (10 yacoB - TEOPETMYECKOro 0by4yeHus ).

OCBOEHMe HOBOTO COAEPXaHWA OCYLLEeCTBAAETCA C OMOPON Ha MeXNpeaMeTHble CBS3U C
aucuunanHamm (u3nka, matematmka.

3HaHUA N yMeHMWsi, MNOJlyYeHHble CTyfeHTaMu Mpy OCBOeHWM 06LLe0bpa3oBaTeNlbHON Yy4ebHON
ANCUMNANHBL «XUMUS», YIYyONAlOTCA U paclUMpsAOTCA B MPOLECCe M3YYeHUA Y4YebHbIX AUCLMMNINH
nporpammbl  MOATOTOBKW  CMELMaNNCTOB CpefHero 3BeHa UuMKna (mMatemaTtuyeckmii u  06Lmid
eCTeCTBEHHOHAYUHbI YUYeOHbIN LKA, NPOPeCcCUOHabHBIA YHeOHbIN LKN).



4 PE3YJIbTATBI OCBOEHUA YYEFHOMN TUCIUIIINHBI

OcBoenue copep:kaHusi y4eOHON AUCHUILIUHBI « XUMUsD» O0ECTeunBaeT JOCTKEHUE CTYACHTAMU
CJIEeNYIOLUX Pe3yJabTATOB:

o JTUYHOCHHBIX:

- YyBCTBO IFOPAOCTH U YBAXEHUS K MUCTOPUH, U JOCTHUXKEHUSIM OTEYECTBEHHOH XMMUYECKON HAyKH,
XUMHYECKH IPAMOTHOE MOBEIEHHE B MPOPECCHOHAIBHON NESITEIbHOCTH M B OBITY MPH O0paIieHnu
C XMMHYE€CKHMH BEIECTBAMH, MaTepUajlaMU U IIPOLIECCAMU,

- TOTOBHOCTb K TIPONOJDKEHHIO OOpa3oBaHUS W TMOBBIIEHUS KBAIH(UKAIUK B HU30paHHOH
npodeCCHOHATBHON NEATENIbHOCTH U OOBbEKTUBHOE OCO3HAHHE POJIM XUMHUYECKHUX KOMIETECHIUH B
3TOM,;

= YMEHHE UCIONb30BaTh JOCTUKEHUsI COBPEMEHHON XUMHUYECKON HAYKHU U XMMHYECKUX TE€XHOJIOTHH
IUISl TIOBBIIIEHUST COOCTBEHHOTO WHTEJUIEKTYaJbHOTO Pa3BUTHUS B BBIOPAHHON MpodecCHOHANbHOMI
NEeATEIbHOCTH.

o MemanpeomMemmsix:

- UCMIONB30BAHUE  PA3JIMYHBIX  BUAOB  IIO3HABATEJIBHOW  NEATEIBHOCTH U OCHOBHBIX
UHTEJUICKTYaJbHBIX Omepanuil (MMOCTaHOBKH 3amayd, (OPMyJIHPOBAHUS THIOTE3, aHAIU3a U
CHHTE3a, CPaBHEHUs, 00OOIEHNsI, CHCTEMATH3alUH, BBISIBICHUS! IPUUNHHO-CIIEACTBEHHBIX CBS3EH,
MIONCKA aHAJIOTOB, (POPMYJIMPOBAHUS BBIBOJIOB) IJISl PELICHUS] NIOCTABIEHHON 3a/1a4H, TPUMEHEHNE
OCHOBHBIX METO/IOB TO3HAHUs (HAOJFOMEHNUS, HAYYHOTO SKCIIEPUMEHTA) IJISl M3YYECHUST PA3IUIHbIX
CTOPOH XHMHYECKHMX OOBEKTOB W TMPOLECCOB, € KOTOPBIMH BO3HUKAET HEOOXOIUMOCTh
CTAJIKUBATBCS B PpodecCHOHANBbHOU cdepe;

- UCTIOJIB30BAHUE PA3JMYHBIX HMCTOYHHKOB IUJISI TMOJIyUYEHHs] XUMHUYECKOW WH(POpPMAINH, YMEHHUE
OLIEHUTB €€ TOCTOBEPHOCTD JJISl TOCTHXKEHHUS XOPOLINX PE3YJIbTATOB B PO ECCHOHAIBHON cdepe.

o npeomMemmoix:

- c(pOPMHPOBAHHOCTh MPEACTABICHUH O MeCTe XUMHH B COBPEMEHHOH HAy4yHOW KapTHHE MHUPA;
MOHMMAHHE POJIM XMMHUHU B (POPMHUPOBAHUH KPYyro3opa U (PyHKIIMOHAIBHOW IPaAMOTHOCTH YEJIOBEKA
IJIs1 peLIEeHUs] MPAKTUYECKUX 3a/a4,;

- BJIQJICHUE  OCHOBONOJNArarOIUMH  XUMHYECKMMM IOHATHUAMH, TEOPUSIMH, 3aKOHAaMH W
3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJIb30BaHNE XUMHUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM,

- BJIAJICHIE OCHOBHBIMH METOJAaMH HAyYHOT'O MO3HAHMS, HUCIIOJIb3YEMBIMU B XUMHUH: HAONIOCHHEM,
OMHCAaHUEM, H3MEPEHUEM, O3KCIEePHUMEHTOM; yMeHHe o0pabarbiBaTh, OOBACHATH pe3yJIbTAThI
NPOBEICHHBIX ONBITOB M JEJaTh BBbIBOABL, NOTOBHOCTb U CIIOCOOHOCTb MPUMEHSTH METOMBI
MO3HAHHUs NIPU PELICHUU NPAKTUYECKUX 3a4a4,

- c(OPMHPOBAHHOCTh YMEHHUSl AaBaTh KOJWYECTBEHHBIE OLEHKH M TPOU3BOAMTH PACYETHI I10
XUMHYECKUM (popMysiamM 1 ypaBHEHHSM,

= BJIA[ICHHE NIPABUIIAMU TEXHUKH O€30IMaCHOCTH MPH MCIOIB30BAHUN XUMHYECKUX BEIIECTB,;

= cOpMHPOBAHHOCTh COOCTBEHHOH TO3MIMU IO OTHOIIEHHIO K XHUMHYECKOH HWH(pOpMalny,
MOJIy4a€MON U3 PA3HBIX HCTOYHHUKOB;

- i OOydarolMXCsl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMH 3[IOPOBbsI OBJIAJIEHHE OCHOBHBIMU
NOCTYIHBIMU METOAAMH HAYYHOI'O NO3HAHMS,

= IUTSL CIIeTIBIX M cabOBUAAIINX OOYHArOIIUXCs OBJIAICHUE MPABUIAMHU 3aIMUCH XUMHUYECKIX (HOpMYJT
C HCIIOJIb30BaHUEM penbe(hHO-TOUEHHOH cuctembl 000o3HaueHuit JI. bpaiins.



5 TEMATHYECKHUH ILIAH

Bun yueOHo# padoThl: KOJIHYECTBO YACOB
Oosi3aTenbHan
Makcumajib- | ayauTopHasi ydeOHasi
HOE HArpy3kKa BueayauTopHasn
Coaepxanue o0yuyeHus KO0JIH4ecTBO | Bcero B T.4. CaMOCTOSITeIbHAS
4acoB MPAKTHYECKHX padorta
3aHATHI/
J1a00paTOpPHBIX
3aHSITHI
Beenenue 2 2
Pa3zgen 1 O6mas n 40 4 36
HeopraHu4ecKasi XUuMHsl
Tema 1.1 Ilepuoanyecknii 3aK0H U
MEPUOANYECKAs] CUCTEMA 20 2 18
JA . Menneneesa. CtpoeHue atoma
Tema 1.2 Knaccupuxauus
HEOPraHWYECKUX COCTUHEHUN U UX 20 2 18
CBONCTBA
Paszpen 2 Opranuyeckasi Xumus 77 6 71
Tema 2.1 Yrnesonopoasl U Ux 27 5 25
IPUPOJIHBIE HCTOUHUKH
Tema 2.2 Kucnopoacoaepkaiue 2% ) 4
OpraHUYeCcKHe BElIeCTBa
Tema 2.3 Azorconepxkarine
OPTaHUYECKUE COCAUHEHHS. 24 2 22
ITonumeper.
Bcero 117 10 107

Ipome:xyTounasi arrectauusi B popme oudppepenyuposannozo 3auema




6 COAEPXKAHUE YUYEFHOU JUCITUILINHBI
BBEJIEHUE

BxonHoit koHTposb. MHCTpyKTUBHBIA 0030p conmepkaHusl y4eOHOH AMCUUIUIMHBI M 3HAKOMCTBO
00y4arIuXcsi ¢ OCHOBHBIMU YCJOBUSMH W TPeOOBAaHMSIMH K OCBOCHMIO IPOrpamMMbl, pa3padoTke
WMHAMBU1yaJIbHOTO TIPOEKTA.

Hayunble MeTOnbI NMO3HAHUS BEIIECTB U XUMUYECKUX sIBIeHUI. Ponb 3KcrepuMeHTa U TEOpUH B
XUMHHA. MOAenupoBaHie XUMHUYECKHUX MPOLIECCOB. 3HaYeHHe XUMUU npu ocBoeHuu npodeccuii CI10 u
cnernuanbHoctelt CITO TexHudeckoro npoduis npodeccruoHaibHOro odpa3oBaHus.

Pazgen 1
OBHIAA U HEOPTAHUYECKASA XUMUA

Tema 1.1 OcHOBHEBIE NOHATHA M 3AKOHbI XUMHH

Cooeporcanue yuebnozo mamepuaia no meme 1.1.

OcHoBHble noHATHA XUMUU. BewectBo. AToM. Monekyna. XUMUUECKHUH 3JI€MEHT.

Annotponus. IIpocTsie u ciokHble BewecTsa. KauecTBeHHbIN 1 KOMYECTBEHHBIN COCTaB BELIECTB.
Xumuueckue 3HaKd H (opmyisl. OTHOCHUTENbHBIE aTOMHAasi M MOJIEKYJsipHas Macchl. KonmdecTtBo
BEILECTBA.

OcHoBHble 3akOHbl XMMHH. CTexuomeTpusi. 3aKOH COXpaHEHMs MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTB MOJIEKYJSIPHOM CTPYKTYphL. 3aKOH ABOTafpo U CIEACTBUS U3 HEro.

PacueTHble 3a71au1 Ha HAXOX/A€HUE OTHOCUTENIbHOI MOJIEKYJIIPHON MaccChl, ONpeAeNeHIue MACCOBOI!
00U XUMUYECKUX DTIEMEHMOE 8 CIONHCHOM BeUjecmee.

JAemMoHcTpaUMH:

Mopenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

Konnexuus npocThIX U CIOXHBIX BELLECTB.

Hexotopsle BemecTsa KOJIU4ECTBOM 1 MOJIb.

Monenb MOJISIPHOTO 00BEMa ra30B.

Annorponust pochopa, onosa.

CamocrosiTesibHAsE padoTa: pellieHue, COCTaBJIeHME TUIIOBBIX 3a/a4. pacdyeTbl M0 XUMHYECKUM
dbopMyaM U ypaBHEHHUSM PEAKIIH.

Tema 1.2 Ilepuoanyeckuii 3axoH u nepuoguyeckasi cucrema /JI.M1.Menneneesa. CtpoeHue aroma

Cooeporcanue yuebnozo mamepuaia no meme 1.2.

Otxperrue 1. . Menneneeseim Ilepruonnyeckoro 3akoHa. Ilepuonudecknii 3akoH B (POPMYITHPOBKE
J.H. Menneneesa.

[Tepropnueckast Tabnna XUMUYECKUX 3JIEMEHTOB — rpaduueckoe oToOpakeHHe MEePUOIUIECKOTO
3akoHa. CTpyKTypa NepHOauMYecKoil TaOmuubl: mepuonsl (Manble w Oonblive), rpynnbl (TIaBHAS |
noOoYHAas).

ATtoM— crnokHas yactuua. Anpo (MpOTOHBI M HEWTPOHBI) M 3JEKTPOHHas obomouka. M30TombL
CTtpoeHne 3JEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB MalbIXx mepuofoB. OCOOEHHOCTH CTPOSHHS
3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUONOB (NepeXOAHbIX 37eMeHToB). IlorsATHe 00
opburansx. s-, p- u d-opourtann. IJIEKTPOHHbIE KOHPUTYpaLUK aTOMOB XMIMUYECKHUX 3JIEMEHTOB.

CoBpeMeHnHast (OPMYJIHPOBKA MEPHOAMYECKOrO 3aKOHA. 3HAUYCHHE IMEPHOAMYECKOrO 3aKOHAa U
MEePUOIUYECKON CUCTeMBl XUMHUYECKHUX 3J1eMeHTOB J[ M. Menneneesa Asist pa3sBUTHUs HAYKU U IOHUMAaHUs
XUMHYECKOH KapTHHBI MUDA.

CamocTosiTe1bHAsI pa0oTa: BBINOJIHEHHE YIPAKHEHUH, COCTABIEHHE TECTOBBIX BOIPOCOB II0
TeMe: « DNEKTPOHHbIE U rpaduueckre GopMyJbl CTPOSHHSI 3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB B
HEBO30Y>KAEHHOM U BO30YKAEHHOM COCTOSIHMU. [IpOrHO3MpOBaHNE XUMHUECKHUX CBOMCTB 3JIEMEHTOBY.



CocraBiieHre KOHCIIEKTA 10 TeMe: BinsiHie XUMHUYECKOH CBSI3M Ha CBOMCTBA COENMHEHUIA.
Tema 1.3 Ctpoenue BemecTBa. XuMHYECKasi CBA3b

Cooeporcanue yuebnozo mamepuaia no meme 1.3.

Honnas xumudeckast cBs3b. KaTmoHbl, X 0Opa3oBaHHEe M3 aTOMOB B pe3yJbTaTe MpoLecca
OKHCIICHHs. AHHOHBI, UX 00pa30BaHHE U3 aTOMOB B pe3yJbTaTe MpOLecca BOCCTAHOBJIEHUs. MoHHas
CBsA3b, KAaK CBA3b MEXIy KAaTHOHAMM M AaHUOHAMHM 3a CYET OJJIEKTPOCTATHYECKOrO MPUTSHKEHUS.
Knaccupukauuss WMOHOB: MO COCTaBY, 3HAKy 3apsia, HAJIMYUIO TrUapaTtHoil obonoukn. HoHHBIE
KpUcTaJInueckue pewmerku. CBONCTBA BEIECTB C HOHHBIM TUIIOM KPUCTAJUINYECKOM PEeIleTKH.

KoBaneHTHas XxuMu4eckass CBsi3b. MexaHH3M 00pa3oBaHUS KOBAIEHTHOH CBsA3M (OOMEHHBIH U
JOHOPHO-aKLENTOPHBIH). DJIEKTPOOTPULIATENBHOCT. KOBaJCHTHBIE TONSpPHAs W HETMOJSPHAs CBSI3U.
KpatHoCcTh KOBaneHTHOM cBsi3U. MoseKyJsipHble M aTOMHbIE KpHUCTajuiMueckue pemeTku. CpoiicTsa
BELIECTB C MOJIEKYJISIPHBIMU ¥ @aTOMHBIMU KPUCTAJUTMUECKUMHU PELIETKAMU.

Merannuyeckas CBsA3b. MeTamndeckas KPUCTAUINYECKasl PEIIeTKa U MEeTAINYeCKass XUMUYeCKas
CBsA3b. Pu3HUECKHe CBOMCTBA METAJIOB.

ArperaTHple COCTOSHHSI BELIECTB W BOJOPOAHAs CBsA3b. 1BepAoe, JKUAKOE M ra3zoodpasHoe
coctossHMs BemecTs. Ilepexon BemecTsa W3 OAHOIO arperaTHOrO COCTOsSIHMS B Apyroe. Bomopoanas
CBSI3b.

Huctele Bemecrsa U cMmecu. llonsaTue 0 cMmecu BewmecTB. | OMOreHHBIE U IE€TEPOreHHBbIE CMECH.
CocraB cMmeceli: 0ObeMHast 1 MaccOBast 1OJIM KOMITOHEHTOB CMECH, MacCOBAast IOJIsl IPUMECEH.

ITonsitue o mucnepcHoii cucreme. JlucnepcHast ¢asa u aucnepcuonHas cpepa. Kmaccuduxanms
JUCIHEPCHBIX cucTeM. 1IoHATHE O KOJUTOMIHBIX CUCTEMAX.

CamocTosTesIbHASI Pa0doTa: BBIMOJHEHUE YIPAXXHEHUH IO COCTABJIEHHIO XUMHUYECKHX (HOpMYJT
COEIMHEHUH B COOTBETCTBUU CO CTEMEHBIO OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB.

OmnpeneneHue CTENEHN OKUCICHUS IO XUMHYECKOH (hopMyiie.

Tema 1.4 Boaa. PacTtBopbl. DiiekTpojiMTHYECKAS] AUCCOLHALUS

Cooepoicanue yuebnozo mamepuaia no meme 1.4.

Bona xak  pactBoputenb. PacTBopumocTh  BewlecTB.  HachlllleHHble, HEHACBHILIEHHBIE,
NEPECHIIEHHbIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH Tra3oB, JKUIAKOCTEM W TBEpAbIX BELIECTB OT
pa3NIUYHBIX (PaKTOPOB.

MaccoBasi 1051 paCTBOPEHHOI'O BEILIECTBA.

ONEeKTPONUTEl M HEdJIEKTPOJUTBL.  ODJEKTPOJUTHYEeCKas  Auccouuauus.  MexaHu3mbl
3JIEKTPOJIUTUYECKON AMCCOLMALMM  [JJIsl BELIECTB C pAa3JIMYHBIMU TUMAMH XUMHUYECKOH CBS3H.
I'mppatupoBaHHbBIe U HETUAPATHPOBAaHHbIE HOHBL. CTeneHb 3JIeKTPONUTHIEeCKON aucconuanuu. CuibHbIe
u ciabpie 37eKTponuThl. OCHOBHBIC MOJIOKEHUS TEOPUH JIEKTPOJIMTUYECKON aucconnanui. Kucmorsl,
OCHOBA@HUS U COJIM KaK 3JIEKTPOJIUTHL.

JleMOHCTpaLusi paCTBOPUMOCTH caxapa B BOZE IPHU Pa3IMYHON TeMIepaType.

CamocTrosiTesibHAst pa0oTa: BbIIIOJIHEHUE YIIPAKHEHUH, pelieHne 3a1a4 rno reme «Pacuersl ais
NPUTOTOBIIEHHUSI PACTBOPOB 3aJaHHON KOHLIEHTPALMH I pa30aBiIeHHEM KOHLEHTPHPOBAHHBIX
pacTBOpoB BoAoi». CocTaBlieHUe ypaBHEHUN AUCCOLMALINHI KUCIOT, OCHOBAHUH U COJIEH B BOIHBIX
pactBopax. CocTaBiieHHe ypaBHEHUH TUTIOBBIX 33[JaHUM, TECTOBBIX 3aJaHUI IJIsl HAMUCAHUS PEAKIII
HMOHHOTO OOMEHAa B MOJIEKYJISIPHOM U HOHHOH (hopmax.

Tema 1.5 Knaccupukanus HeopraHnuecKHX coOeJUHEHHI U HX CBOMCTBA
Cooepoicanue yuebnozo mamepuaia no meme 1.5.
Kucnorel Kak 3JE€KTPOJHTBHL, WX KIACCHPUKALMS IO PA3JUYHBIM TNPU3HAKAM. XHUMHUYECKHE

CBOICTBAa KHCJIOT B CBET€ TEOPHUH JJICKTPONUTHYECKON muccouuanuu. OcoOeHHOCTH B3aUMOIEHCTBUS
KOHIIEHTPUPOBAHHOH CEPHOM U a30THON KUCJIOT ¢ MeTajutaMu. OCHOBHBIE CIIOCOOBI MOJTYYEHHS KUCJIOTHI.
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OCHOBaHUSI KakK 3JIEKTPOJIUTBL, UX KJIAacCHU(UKALUS MO PA3JUYHBIM TPH3HAKAM. XHMHUYECKHE
CBOWCTBA OCHOBAHUH B CBETE TEOPUH SJIEKTPOIUTHIECKON ArcconManui. Pa3ioskeHne HepacTBOPUMBIX B
BO/e ocHOBaHUN. OCHOBHBIE CITOCOOBI MOTyYEHUST OCHOBAHU.

Comu kak snexrponutsl. CoNM cpenHue, KUCIble 1 OCHOBHBIE. XUMHUYECKH CBOWCTBA COJIEH B CBETE
TEOPUH SJIEKTPOIUTHIECKON nuccounanni. CriocoObl MOMy4eHHUs COIEH.

I'maponus coneii.

Coneobpasyromue u HecosieoOpasyromue okcuabl. OCHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE OKCHJIBI.
3aBHCUMOCTh XapakTepa OKCHAA OT CTENEeHH OKHCJIEHHs OOpas3yIoIIero ero Mmerauia. XUMHYECKHe
cBoMicTBa OKCUAOB. [lonyueHne okcuaoB.

HdemoncTtpauus pactBopos cojieir - CuSQO4, NaCl. Oxcunos - CuO, CaO. Kucnor — HCI, HxSO4.
Ocnosannii — NaOH, Cu(OH)s,.

CamocTosiTeibHAsT  padora: cocraBieHue (GOpPMyJ, Ha3BaHWH, VYpPaBHEHUH  PEaKLHi,
XapaKTEPU3YIOIIUX CBOHCTBA U CIIOCOOBI MOYUYEHUs] OKCUIOB, OCHOBAHHH, KHCIIOT, COJICH.

Pemenune tectoBeIx 3amaHmii mo teme: «Kiaccel Heopranudeckux coenuHeHuil. I'eHeTnueckas
CBSI3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COEIUHEHHIT.

Tema 1.6 Xumnueckue peakuuu

Cooepoicanue yuebnozo mamepuaia no meme 1.6.

Krnaccupukanusi XUMUYECKUX peakiuil. Peakinn coenHeHHs, Pa3JIokKEHMs], 3aMeIleHus], OOMeHa.
Karanutnueckne peakumu. OOparuMble W HeOOpaTHMbIe peakiuH. | OMOreHHbIE M T'e€TEepPOreHHBbIE
peakuuy. DK30TEPMUYECKHE U SHAOTEPMUYECKHe peakunu. TernoBoil 5hp(eKkT XMMHYECKUX peakIuid.
TepMOXUMHUYECKHE yPABHEHHS.

OxucnIMTeNnbHO-BOCCTAHOBHUTENbHBIE — peakiun.  CremeHp  okucieHus.  Oxucnurenbs U
BOCCTaHOBJICHHE. BoccTaHOBUTENb W OKHCIIEHHE. MeTon 3JIeKTpOHHOro OajaHca Il COCTaBIICHHS
yYPaBHEHHUH OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLIHI.

CkopocTh XuMHUeCKHX peakuuid. [IoHATHE O CKOPOCTH XHMHYECKHMX peakuuil. 3aBHCUMOCTD
CKOPOCTH XHMHUYECKHX pPEAaKUUH OT pa3iM4yHbIX (PAKTOPOB: MPHPOIBI PEArHpYyOIIUX BELIECTB, HX
KOHLIEHTPALIUH, TEMIIEPATYPbI, TOBEPXHOCTH CONMPUKOCHOBEHHSI U UCTIOJIb30BAHUS KaTaJIN3aTOPOB.

ObparuMocTh XMMHYEeCKHX peakuuil. OOparnMble W HEOOpaTUMbIE peakIuH. XUMHUYECKOe
PaBHOBECHE U CIIOCOOBI €r0 CMEIEHHSI.

JeMoHcTpanus pactsopumMoctr Zn u Mq B consinoit kuciore. PactBopet FeCls, KNCS — ponanua
kanmst, KCl— kpucTammmy, kpaxMaibHbIA KIEHCTep.

CamocTosTesIbHASI pa00Ta: COCTABICHNE OKHUCIINTEIbHO-BOCCTAHOBHTENBHBIX peakiuil. Pemenne
yIpaKHEHUH Ha CKOPOCTh XUMHUECKUX PEAKINH, XUMHYECKOE PaBHOBECHE.

Tema 1.7 MeTa/1J1bI H HEMETALIBI

Cooeporcanue yuebnozo mamepuaia no meme 1.7.

Meraibl. OcOOEHHOCTH CTPOEHUST aTOMOB W KPUCTALIOB. DU3NYECKHE CBOWCTBA METAJUIOB.
Knaccupukanms MerajuioB 1O pa3iuyHBIM — NPU3HAKaM. XHMMHYECKHE CBOWCTBA  METAJUIOB.
DNEKTPOXUMUYECKUN Psifl HANPSDKEHUN MeTaIIOB. MeTaioTepMus.

O6umme cnocobbl monmydenuss MetaioB. Ilonstume o Meramnypruu. Ilupomeramnyprus,
TUAPOMETAILTYPIusl U 3JekTpomMeTannyprus. CriiaBbl YepHbIE U LIBETHBIE.

Hemeramnbl. OcoOeHHOCTH CTpOeHHs aTOMOB. Hemerayuibl — mpoCThle BelecTBa. 3aBUCHMOCTb
CBOWCTB TrajoreHoB OT wux mnojoxkenus B Ilepuoguueckoit cucreme. OKHUCIUTENbHBIE U
BOCCTAHOBUTENIbHbIE CBOICTBA HEMETA/UIOB B  3aBUCHUMOCTM OT HUX TIIOJOXEHUA B  PpAdY
3JEKTPOOTPULIATEIIbHOCTH.

JdemMoHcTpanusi: KojuleKuni «MeTabl U CIJIaBbl», MOJEIN KPUCTAIUIMUECKHUX PELIETOK.

CamocrosiTesibHAsE padoTa: MOAroTOoBKa Jokjiafga Ha TeMy: «l'eHeTuueckas CBSI3b MeXAy
KJlacCaMM HEOpPraHM4YecKMX coeluHeHui». PelneHue, coCTaBleHHE THIOBBIX 3aad. pacueTbl IO
XUMHYECKUM (popMysiaM B ypaBHEHHUSAM PEaKLIUH.
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Paszgen 2
OPTAHUYECKAS XUMUs

Tema 2.1 OcHOBHBIE MOHSITUSI OPraHUYECKOIl XMMHH U TeOpHUsi
CTPOCHHS OPraHUYEeCKHX COeIHHEeHHH

Cooepoicanue yuebnozo mamepuaia no meme 2.1.

Ilpenmer opranmdeckoil xumuu. IIpuponHbele, UCKYCCTBEHHbIE UM CHHTETHYECKHE OPraHUYECKUE
BellecTBa. CpaBHEHHE OPraHUYECKUX BEIECTB C HEOPraHUUYEeCKUMH.

BanentHocts. XuMMHUYECKOE CTPOEHHE KaK MOPSAOOK COECIWHEHHs aTOMOB B MOJEKyJbl IO
BAJICHTHOCTH.

Teopust crpoenust opranuueckux coenuHeHuit A.M. bytneposa. OCHOBHbIE MOJIOXKEHUS TEOPUU
XUMHYECKOro CTpoeHHs. M3omepust u m3oMepbl. XuMudeckue (HOpMyJbl W MOJENU MOJIEKYJ B
OPTraHUYE€CKON XUMHH.

Knaccupukauus opraamdyecknx emectB. Kiaccupukanusi BEIECTB MO CTPOCHUIO YIIIEPOJHOTO
CKeJIeTa U HATMYUI0 (PYHKIMOHATBHBIX TpyIi. ['omonoru u romonorusi. Hauana nHomenknarypsl IUPAC.

Knaccupukarms peakumii B OpraHMYECKOW XHUMHUH. Peakunu mnpucoeanHeHusl (THAPUPOBAHMS,
TJIOTEHUPOBAHMS, THAPOTAJOTEHUPOBAHMS, THAparaimy). Peaknmu oOTmIerUieHnsT  (AerUApUPOBAaHUS,
IEeTHAPOTATIOTeHNPOBaHMS, AeTuapaTanyy). Peakunu 3amernennst. Peakuyu n3oMepusaium.
CamocrosiTesibHAs padoTa:

Cocrasnenue popmy 1 Ha3BaHHUI OPrAHMYECKUX COSMHEHHH B COOTBETCTBUH C HOMEHKJIATYPOIA.

CocraBiieHHe TECTOBBIX 3aJaHUI 10 TEMAM:

— (OCHOBHBI€E [TOJIOXKEHUsI TEOPUHU CTPOEHUs OpraHndeckux coequHeHuit A.M.bytneposa.

— IlpocTtpaHcTBEHHOE CTpOeHHE oOpraHuueckux Mosekya. CoBpeMeHHble MpeACTaBIeHUs O
CTPOECHHU OPTaHUYECKUX COCTHHEHUM.

o =

Tema 2.2 Yriiesoaopoabl H HX NPHPOAHBIE HCTOYHUKH

Cooepoicanue yuebnozo mamepuaia no meme 2.2.

AJKaHbBl: TOMOJIOTMYECKUN psifl, U30MEpPUs U HOMEHKJaTypa alkaHOB. XMMHUYECKHE CBONCTBa
aNKaHOB (MeTaHa, 3TaHA): TOPEHHe, 3aMEeLICHNE, Pa3JIoKeHHe, neruapuposanue. [IpuMeHeHne aikaHoB
Ha OCHOBE CBOWCTB.

AJKeHbl. DTHJIEH, €ro MOoJy4eHue (IerHIpUPOBAHUEM STaHA, ACMOJUMEpPHU3aLed MOJMSTHUIICHA).
I'omonornueckuil psia, U30MEpPHs, HOMEHKJIATypa ajJKkeHOB. XMMHUYECKHE CBOWCTBA OSTHJIEHA. FOPEHHUE,
KayecTBeHHbIe peaknuu (obecrBeynBaHHe OpPOMHON BOABI M pacTBOpa MEepPMAaHTaHATA KaJHsi),
rufparauus, noauMepusanus. [IpuMeHeHne sTuneHa Ha OCHOBE CBOMNCTB.

Hduenel u kayuyku. lloHsATHe O aueHax Kak YIJIEBOAOPOJAAX C ABYMsI JBOWHBIMHU CBSI3SIMH.
ComnpsikeHHbIe THEeHBL. XHMUYEeCKHe CBOHCTBAa OyTtanmeHa-1,3 u mszompeHa: obeciBeunBaHue OpOMHOMN
BOZBI U NTOJIMMEpHU3aLus B Kayuyku. HaTypanpHbIil 1 cuHTeTHUeCKHEe KayuyKu. Pe3uHa.

AnkuHbl. AuerwieH. XUMUYECKHE CBOWCTBA alleTHJIEHA. TOpeHHe, OOeCIBeYMBaHHE OpPOMHOM
BO/bI, MPUCOEANHEHHE XJIOPOBOIOpOAa W ruapatauus. IIpumeHeHue alleTujieHa Ha OCHOBE CBOMCTB.
MeskkaccoBas U30MEpUs C aIKaJUeHaMH.

Apenbl. benson. Xumudeckme CBOWCTBA  O€H30ya: TOpPEHHE, PEaKUUH  3aMELICHUs
(ranorennposanue, HUTpOBaHue). [Ipumenenne OeH30/1a HA OCHOBE CBOWMCTB.

IIpupoanele ucTOUHUKM yrieBojoponoB. Ilpupoanbeiii ras: cocraB, NpUMEHEHHE B KadecTBe
TOILIMBA.

Hedtb. Cocras u nepepadotka HedTr. [leperonka nedru. Hedrenpomyke

JleMOHCTpALIMH IIaPO-CTEPIKHEBBIX MOJENeH MOJIEKyJl MeTaHa, 3TaHa, OyraHa, H300yTaHa,
MIEHTaHa.

CamocrosiTesibHas padora:

1. CocraBieHHue KOHCIEKTa IO TeMaM: «XMMHYECKHe CBOWCTBA M CHOCOOBI IMONYYEHHs AJKaHOB,
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AJIKEHOB, AJIKUHOBY.
2. Cocrasnenue GhopMyJT H30MEPOB AJTKAHOB, aJIKEHOB, aJIKWHOB U UX Ha3BaHUH, YPaBHEHHIA.

Tema 2.3 Kucsaopoacoaep:kamjue opraHuiecKue BelecTBa

Cooepoicanue yuebnozo mamepuaia no meme 2.3.

Cruptel. Tlonydyenue staHoia Opo’k€HHEM TJIFOKO3bI M THApaTauueil dTuieHa. | mapoKCcHIIbHAs
rpymnmna kak ¢pyHkunoHajgbHas. [IoHATHE O MpeneapbHBIX OJHOATOMHBIX CIUPTAaX. XUMHUYECKHE CBOICTBA
STAHONA. B3aMMOACHCTBHE C HaTpueM, OOpa3OBaHHME MPOCTBIX M CJIOXHBIX 3(QHUPOB, OKHCICHHE B
anprerun. IlpumeHeHue »STaHOJAa HA OCHOBE CBOMCTB. AJIKOTOJNM3M, €ro TMOCJIEACTBUS U
MpenynpexIeHue.

I'muuepuH kak mpeAcCTaBUTENb MHOTOAaTOMHBIX  cnupToB. KauecTBeHHass peakuuss Ha
MHOT0aToMHbIe cupThl. [IpuMeHeHune riuuepuHa.

®enon. Pusnyeckre U XUMHUYECKUE CBOICTBa (peHONa. B3anMHOE BIHMsSHHE aTOMOB B MOJIEKYJIE
¢deHona: B3auMOAEHCTBIE C TUAPOKCHIOM HATPHA U a30THOH Kuciotol. Ilpumenenne ¢peHoma Ha OCHOBE
CBOMCTB.

Anpnerunsl. [Tonstue 00 anpaerunax. AjpaeruaHas rpynmna kak QyHKIpoHanbpHas. @opmanbaerun
1 €ro CBOWCTBA. OKUCJIEHUE B COOTBETCTBYIOINYIO KUCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIUI CIIUPT.
[TonyueHune ajapIeruOB OKUCICHHEM COOTBETCTBYIOIIMX CHHPTOB. llpuMeHenue ¢opmanbaeruna Ha
OCHOBE €0 CBOWCTB.

Kapbonoseie kuciorel. Ilomsatne o kapOOHOBbIX kuciorax. KapOokcuibHas rpynma Kak
¢byHKIMOHaMBHAS. ["'OMONIOrHYeCKHii Psi PeneIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [TonyueHue
KapOOHOBBIX KHCJIOT OKHCJICHHEM aJbJerufoB. XHMMHUYECKHE CBOWCTBA YKCYCHOM KHCIIOTBHI. OOIIue
CBOWCTBA ¢ MHUHEPAJIBHBIMU KHCJIOTAMHU U peakius sTepudukanun. [IpuMeHeHne yKCyCHOH KHCIOThI Ha
OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIOTHI HA IPUMEPE MaJIbMUTUHOBON U CTE€APUHOBOM.

Cnoxnsle 3¢uper u sxupsl. [loxydeHnue ciokHbIXx 3¢upoB peakuned stepudukanmu. CroxXHbIE
3¢upsl B Ipupoze, ux 3HadeHne. [[puMeHeHne CIoxKHbIX 3UPOB HA OCHOBE CBOWCTB.

Kupsl kak cnoxasie 3¢upbl. Knaccudpukarms upos. XUMHUECKHE CBOHCTBA JKUPOB: THUAPOIU3 U
TUIPUPOBAHUE KUAKUX >KUPOB. IIpuMeHeHne xupoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoael. YTIEBOIBI, MX KJIACCH(PHUKAIMI, MOHOCaxXapuabl (TNIHOK03a, (QPYKTO3a), IUCAXaAPHUIBI
(caxaposa) u nmojucaxapuabl (Kpaxmal U [eJUTI0JI03a).

I'moko3a — BEImEecTBO ¢ MBOHCTBEHHOW (PYHKIMEH — albAerugocnupT. XUMHUYECKHe CBOWCTBA
TJIFOKO3bI: OKHCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOUT, CIIUPTOBOE OpOXKEHUE.
IIpumeHnenue rmroKO3bl HA OCHOBE CBOMCTB.

3HaueHUe YIJIeBOJAOB B JKMBOM TMpUpOAE€ U OKU3HU denoBeka. lloHsaTe o peakiusx
MOJIMKOHACHCALUY U THAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALIEHUI: TNII0K03a —> MOJHUCAXaAPUA.

JleMOHCTpALMHU CIUPTOB. NINLIEPHUHA U 3THJIOBOTO CIIUPTA

CamocrosiTesibHAs padoTa:

1. CocraBieHne KOHCIIEKTOB MO TeMaM: «XUMHYECKHE CBOWMCTBA M CIIOCOOBI IMOJyYEHHs] CITUPTOB U

AITBIIETUIOBY, « XMMUUYECKHE CBONCTBA U CIIOCOOBI OTyUYeHUs KapOOHOBBIX KHCIIOT.

2. llogroroBka nokmanoB mo Temam: «JleiicTBue cnupTOoB U (D)EHOJOB HAa OPraHHM3M HYENIOBEKAY,

«OTaenpHbIE IPEACTABUTENN (PEHOJOKUCIOT U OKCOKAPOOHOBBIX KHCIIOTY.

Tema 2.4 A3zoTcoaep:kammue opranndeckue coennHenus. Illosumepsl

Cooepoicanue yuebnozo mamepuaia no meme 2.4.

Cooepoicanue yueonoeo mamepuana no meme: Ilonstue 00 amuHax. AmmndaTHuecKkue aMHHBI, WX
KJaccupuKauss ¥ HOMEHKJIATypa. AHWJIMH, KaK OpPraHHYecKoe OcHoBaHHe. [lonyueHue aHWIMHA W3
HUTpOOeH3o0a. [IpuMeHeHne aHMIINHA HA OCHOBE CBOWCTB.

AMUHOKHCIIOTBI Kak am(poTepHble TU(PYHKIMOHAIbHBIE OPraHUYECKUE COSTUHEHHs. XUMHUYECKHe
CBOWCTBA AMHUHOKHCIJIOT. B3aUMOJEHCTBHE CO LIENOYaMH, KHCIOTAMH WU APYr C JAPyroM (peaxius
nojMKoHAeHcaun). Ilentunnaas cBs3b u nonunentuasl. [[ppuMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.
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benku. IlepBu4nas, BTOpUYHAs, TPETHYHAsI CTPYKTYPhl OeMKOB. XMMHYECKHE CBOIHCTBa OENKOB:
rOpeHue, AeHaTypauns, THAPOJIN3, [IBETHBIE peakunu. brongornyeckune GyHKIMN OEIKOB.

[Monumeps!. benku u nonmcaxapuabl Kak OUOTOIUMEDHI.

IInactmaccel. IlonydeHue mnoauMEpOB peakuMed MNOJMMEpPU3aLMU W MOJUKOHAEHCALUU.
TepmornacTu4yHbIe U TEPMOPEAKTUBHBIE IUIacTMAacChl. IIpencrasurenu miacTmacc.

Bonokna, nx xmaccudukanms. IlomyueHne BoOJOKOH. OTHeNnbHbIE NPENCTABUTENH XUMHUYECKUX
BOJIOKOH.

JleMOHCTPALIMH: KOJUICKIHS [UTACTMACC, BOJIOKOH 1 TaOJTULIBI.

CamocrosiTesibHAR padoTa:

Iloaroroska npe3eHTalui O TEMaM:

— «3HaueHune OENKOB /sl JKUBBIX OPTaHI3MOBY

— «3HaueHue aMUHOKHCIIOT»

— «3Ha4YeHHUE YrIeBOIOB»

— «buonornueckas posb >KUPOB»

— Tlomumepsl — macTMacca M Kay4yk, IPUMEHEHUE B TEXHUKE U B OBITY»

CocraBneHue ypaBHEHMH peakUMi 1O TeHETUYeCKOH CBS3M MEXIy YIVIEBOAOPOJaMH,
KHCJIOPOACOAEPKALMMH U a30TCOAEPKAIMNMHU OPraHUYECKUMU COETMHEHUSIMU.
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7 XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEHOU AESTEJIBHOCTH

OBYYAIOIIUXCS

Tema 1.2
Ilepuonnueckunii 3aK0H
U TIEPUOIUYECKas
cucrema

J. N Menneneesa.
Crtpoenue aTroma

VYcTaHOBKA 3BOJIOLMOHHON CYIIHOCTH MEHENEeeBCKOW U COBpPEMEHHOMN
dbopmynupoBok nepuoaudeckoro 3akona JI. 1. Menneneesa.

OO0mbscHeHHe (PU3MUECKOro CMbICIA CHMBOJHMKH NMEPUOTUYECKON TaOIHLIbI
xummdeckux saemeHtoB JI. 1. Menneneera (HOMEpPOB 3JIeMEHTa, TIEPUO/A,
IPYIIBI) U YCTAHOBKA NPUYMHHO-CIIEACTBEHHON BSI3M MEKAY CTPOECHUEM
aToMa u 3aKOHOMECPHOCTAMU HU3MCHCHUA CBOMWCTB 3JICMECHTOB u
00pa30BaHHBIX MU BELIECTB B MEPUONAX U IPYIIIax.

XapaKTepI/ICTI/IKa 3JIEMEHTOB MAJIbIX U 6OJ'IbH_II/IX NEPUOAOB IO UX
nonoxeHuro B [lepunogudeckon cucreme J. M. Menneneesa

Tema 1.3 Ctpoenue
BELIECTBA.
XUMHYECKas CBSA3b.

YcraHoBKka 3aBUCUMOCTH CBONCTB XUMHUYECKHUX BEIIECTB OT CTPOCHUS
aTOMOB O0Pa3yIOIMKUX UX XUMHUYECKUX 3JIEMEHTOB.
XapakTepUCTUKAa  BAXKHEWIIMX  TUMNOB  XHUMHUYECKHUX
OTHOCHUTEJIbHOCTH 3TOW TUIOJIOTHU.

OOBsICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHHS
KPUCTAJUTMYECKUX PELIETOK

CBsI3eN a

Tema 1.4 Bona.
PactsopsLI.
DNEKTPOTUTHIECKAS
IMCCOLMALIUS

YMeHue naBaTh ONpeAeSEHUE U ONMEPUPOBATH CIEAYIOIIUMUA XUMUYECKUMU
MOHATUSIMUA. PACTBOPBI, BJEKTPOJUT U HEBJICKTPOJUT, JCKTPOIUTHUYECKAS
OUCCOLUALINS.

@OpMyJIHPOBKA OCHOBHBIX IOJIOKEHUH TEOPUM  BJIEKTPOJUTHUUECKON
OUCCOLIMALUA M XapaKTEPUCTHUKA B CBETE STOM TEOPUU CBOWCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCIUHEHUMN.

@OpMyJIHPOBKA OCHOBHBIX MOJIOKEHUH TEOPUU XUMHUYECKOTO CTPOCHHS
OpPraHUYeCKHX COEOUHCHUN M XapaKTEpUCTUKA B CBETE€ OTOH TEOPHUH
CBOWMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COECAUHECHUI

Tema 1.5
Knaccuduxkanmst
HEOPTaHUYECKHUX
COeIMHEHNH U X
CBOICTBA

XapakTepUCTUKa COCTaBa, CTPOEHHUS], CBOWCTB, MOJYYECHUS U NMPUMEHEHUS
OCHOBHBIX KJIACCOB HeOpFaHI/ILIeCKI/IX COGHHHGHHﬁI OKCI/II[OB, KI/ICJ'IOT,
OCHOBAHUU U COJIEU.

Tema 1.6 Xumuueckue
peakuuu

OObsicHEeHHEe  CYLIHOCTH XUMHYECKHMX mpoueccoB. Kaccudukarms
XHUMHUYECKUX PeaKkLuil MO pa3IuyHbIM IPU3HAKAM: YHUCIIY U COCTaBY
NPOAYKTOB M pEareHroB, TerioBoMy dhdexTy, HampasieHuto, dase,
HAJIMYUIO KaTaju3aTopa, WU3MEHEHMIO CTeNeHeNH OKHCIIEHHS 3JIEMEHTOB,
o0pa3yromux BelecTsa.

YcTaHOBKa NMPU3HAKOB OOINEro M Pa3jMYHOrO B TUMOJOTMU PEAKUMN s
HEOPTraHUYECKON U OPraHUYECKON XUMUH.

Knaccuduxkarms BemecTs 1 MpOLECCOB C TOUKU 3PEHUS
OKHCJIeHUsI-BOCCTaHOBIeHUs. CocTaBieHle ypaBHEHUN peakiuii

C TIOMOIIBIO METOJIa AIEKTPOHHOrO anaHca.

OO0mbsicHEeHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH PEAKLUH M IOJIOKEHHS
XUMHUYECKOT0 PABHOBECHSI OT PA3JINYHBIX (haKTOPOB

Tema 1.7 Metajuinl u
HeMeTaJIbI

XapakTepucTHKa COCTaBa, CTPOEHHUs, CBOMNCTB, MOJY4YEHUs] U NPUMEHEHUs
BakHeHmmx MetauioB (IA w II A rpynm, amoMuHHS, ‘kene3a U HUX
COCAMHEHUN).

XapakTepucTHKa COCTaBa, CTPOEHMsI, CBOMCTB, MOJY4YEHHs] U NPUMEHEHUs
BaxkHermmx HemetaioB (VIII A, VIIA, VIA rpymm, a Takxke a3ora H
docdopa, yriepoaa v KpeMHUs, BOIOPOAA) U UX COSTUHEHHIA.

Pa3zgen 2 OPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBIE

|— YMeHue naBaTh ONpPEAEeIeHUEe U ONEPUPOBATh CACAYIOIMMU XUMUYECKUMU
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TIOHATHS
OpraHUYeCKON XUMHUHU
Y TEOpUsl CTPOEHHUS
OpraHUYEeCKHUX
COEAMHEHUI

MOHSATUSIMH.  YIJIEPOIHBIA CKeNeT, (PyHKIHMOHAJbHAS TPYIIa, H30MEpHs,
TOMOJIOT U

Haspanue W3y4eHHBIX BEINECTB IO TPUBHMAJIBHON WM MEXKIYyHApOMHOU
HOMEHKJIAType M OTPAXKEHHE COCTaBa JTUX COEAMHEHUH C TMOMOIIBIO
XUMHUYECKUX (HOPMYIL.

OTtpakeHne XUMHUECKUX MPOLIECCOB C MOMOIIBIO YPaBHEHUM XMUMHUYECKUX
pEeaKLHil.

Tema 2.2
Yrnesoaopoasl U UX
MPUPOJIHbIE
HUCTOYHUKHU

XapakTepUCTUKa COCTaBa, CTPOEHHUS], CBOWCTB, MOJYYECHUS U NMPUMEHEHHS
B)KHEHIITNX KJIACCOB YIJIEBOAOPOMNOB (AJIKAHOB, LHKJIOAJIKAHOB, AJKEHOB,
AJIKUHOB, apEHOB) M WX Haubojee 3HAYUMBIX B HAPOIHOXO3SHCTBEHHOM
MJIaHE NPECTaBUTEIIEH.

Tema 2.3
Kucnoponconepxartue
OpPTraHUYECKHE
BEILECTBA

XapakTepuCTUKa COCTaBa, CTPOCHUS, CBOHCTB, MOJYYSHUS M MPUMEHEHUS
BOKHEHININX TPEACTABUTENICH: METaHOJia M 3TAHONA, CJIOXKHBIX 3(PHUPOB,
JKUPOB, MBLI, ajdbAerunoB ((popMaibIeruioB U aleTajbleruaa), KETOHOB
(areroHa), KapOOHOBBIX KHUCJIOT (YKCYCHOH KHCIIOTBI), MOHOCAaXapHIOB
(TrOKO3BI), AUcaxapumoB  (caxapo3bl), TMOJUCAXapuaoB (Kpaxmana |
LEJUTIOJIO3BI).

Tema 2.4
AzoTcoaepkainye
OpPTraHUYECKHE
COEIUHEHUSI.
ITonumeper.

XapakTepUCTUKa COCTaBa, CTPOEHHUS], CBOWCTB, MOJYYECHUS U NMPUMEHEHUS
AQHWJINHA, AaMHUHOKHCIIOT, O€JKOB, HCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH, IJIACTMACC, Kay4yKOB.
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8 YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOT'PAMMBbI YYEBHOU AN CHUIVINHBI

OcBoeHue mporpaMMbl y4eOHOW TUCIMIUIMHBI « XUMUsD» TpeOyeT Hamuuust ydeOHoro kxaduHera
Marematuku.

[Tomemenne kabuHeTa yaoBieTBopsieT TpeboBaHusAM CaHUTAPHO-3THAEMHOJIOIHIECKIX MPABUII U
HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIeHo 000pyIOBaHUEM:

- MOCaJOYHBIE MECTA MO KOJHUYECTBY O0YUarOIUXCS;

- pabouee MeCTO IpenoaaBaTeds,

- MYJbTUMENHIHOE 00OPYIOBAHHUE.

B cocraB yueOHO-METOOUUECKOTO U MAaTEPHAITBHO-TEXHUUECKOTO 00ECIIeYeHUsI MPOrpaMMbl yaeOHOH
IVCLUTUTHHBI « XUMUS» BXOJST:

- KOMIUIEKT y4eOHo-HarmsinHeix mnocodbuit (Ilepuonnveckas cucrema snementoB JI. WM.
MenneneeBa, DIEKTPOXUMHUECKUN PsAI HAMPSLKEHUNM METauioB, «PacTBOPUMOCTBH COJieH, OCHOBAaHHH,
KHCJIOT B BOZED),

- MOJEJNH KPUCTAJUTNYECKUX PEIIETOK;

- 00pas3lpl HEOPraHMYECKUX U OPTaHIMYECKUX COCTUHEHUN,

- macmopt KaOuHerTa,

- O6ubnmoreunsrii GpoHm.

- macmopt KaOuHera,

- O6ubnmoreunsrii GpoHm.

B  OubGmuoreunsiii  ¢oHa  BXomAT  yueOHHMKH, yueOHO-MeTOnWYecKas  JOKYMEHTaLus,
obecrniedynBarOIne OCBOCHHE YyueOHOrO MaTepraia.

B npouecce ocBoeHust mporpaMMbl y4eOHOH AUCHUTUTMHBI « XUMUsD» 00yYaroIuecss UMEIOT TOCTY I
K 3JICKTPOHHBIM y4eOHBIM MaTepuanaM Ha o0pa3oBaTeNIbHOM IMOpTalie YHUBEPCHUTETa U B CBOOOIHOM
nocryne B MHTEpHETE.

Obopynosanue nadboparopuu U padounX MeCT J1adOpaTOPHUH:
[Ixads! st XpaHEHHs] PEAKTHBOB, XUMHUYECKOH MOCY/IbI, HAMJIAAHBIX OCOOMH, 000pynoBaHuUs
Croubl U CTYJIBS 17151 00y YAOLITIX CST

Cron u cTyn Ui pernonaBaTess

IIxad BBITSDKHON

Cron xadenbHbIi A1 HArpeBaTENbHBIX MPHOOPOB

Knacchnas nocka

Ixad ms Tabmun

Crenppl

Cetid nnst XUMHYECKUX PEAKTHBOB

0. Pakosuna

Cpencrea oOy4eHust (CTEH/BI, MIAKATHI, TAOJIUIIbI)
IMepuonuyeckas cucrema snementos J[. 1. Menaeneesa (Tadnuma).
DNEKTPOXUMHUYECKUH s HANPSDKEHUH MeTaJuoB (TaOmuma).
Tabmuna «PacTBOPUMOCTH COJIeH, OCHOBAHUH, KUCIIOT B BOAEY.
Jlaboparopnas mocyaa U XUMUYECKHE TPUHAIIE)KHOCTH
[Ipobupku, MepHBIE TPOOUPKH

CrakaHbl XMMHYECKHE PA3HON €MKOCTH;

Crexuna npeqMeTHbIE;

Ilunuaapel MepHBIE,

Bbymara ¢unsrpoBanbHas;

Bara rurpockonuueckas;

I'pywma pe3nHOBast Assi MEKPOOIOPETOK U MUTIETOK;

HepxaTens st mpoOHPOK;

[ItaTus mist mpodbHUpPOK;

= 00NN R W =

—

hadi S

WO N kWD =
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10.
11.
12.
13.
14.
15.
16.

Epwn gna moikm Konb n npobupok;

HoXHNUbI;

TpyOKN pe3nHOBbIE COeAMHUTENbHBIE;

LLITaTB nabopaTopHbIil 4Na 3aKpenaeHns nocyasl U Npubopos;

LW nnubl TUrenbHole,

TpyOKN CTEKNAHHDIE;

AnTeuka Ans oKasaHWs NepBoi MeAWLMHCKON NOMOLLM NPU OXOorax, nopesax.

MepeyeHb y4eGHbIX U3faHuiA, IHTepHET-pecypcoB, AONONHUTENbHO NUTepaTypsbl

OCHOBHble UCTOYHUKM

WMBaHoB, B. I'. OpraHuyeckas xumusi. KpaTkuii Kypc [SneKTpoHHbI pecypc]: YuyebHoe nocobue /
B. I'. MBaHoB, O. H. leBa. - Mocksa: KYPC, H/L NH®PA-M, 2015. - 222 c. - Pexum gocrtyna:
http://znanium.com/catalog.php?bookinfo=459210
WBaHoB, B. I'. HeopraHunyeckas xmmus. KpaTkuii Kypc [SneKTpOHHbIN pecypc]: y4ebHOe nocobure
/ B.I'. iBaHoB, OH. IeBa. - Mocksa : KYPC: HL, UH®PA-M, 2014. - 256 c. - Pexxum goctyna:
http://znanium .com/bookread.php?book=458932

[ononHUTeNbHbIe UCTOYHMUKM
Mawesckasi, H. B. Xumusa [INeKTpOHHbIA pecypc]: YuebHO-meToanuveckoe nocobue / H. B.
Mawesckas, 3. M. AxpumeHko, B. E. AXpuUMeHKO. - 2-e u3f., nepepab. u gon. - KpacHozap:
KC3W, 2014. - 213 c. - Pexxum poctyna: http://znanium.com/catalog.php?bookinfo=503508
MeTpoBcKas, H. A. Xumus [3nekTpoHHbIA pecypc] : npaktukym [gna CMNO] / H. A. MNeTpoBcKas ;
MITY. - MarHutoropck : MI'TY, 2017. - 13nekTpoH. ont. guck (CD-ROM). - Pexum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S
123.pdf&view=true .- MaKpOOObEKT.
KysbMeHKo, H.E. Hayana xumum [3neKTpPOHHbIA pecypc] : yyebHoe nocobue / H.E. Ky3bMeHKO,
B.B. EpemuH, B.A. MNonkos. — 16-e., gon. u nepepab. — Mocksa : Jlabopatopusi 3HaHWiA, 2016.
— 707 c. — ISBN 978-5-00101-400-3. — Pexxum poctyna: https://e.lanbook.com/book/84084
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NNCT PETUCTPALUN USMEHEHWI 1 AOMONHEHWN

Pasgen pa6oueii KpaTkoe cogepxaHune n3MeHeHUs/[0NoTHEHNS [JaTa, Mognuck
nporpamMmb| Ne npoTokona npeacesaTens
3acegaHmsa NK NnK

Pabouass nporpamma y4ye6HOW  AMCUMIMHBLE  «Xumus»  13.09.2017 r.
aKTyasmsupoBaHa C BHeCeHWeM W3MEHEHWA B 3MeKTPOHHbLIA  MpoTokon Nel
BapuVaHT.

TUTYNbHbIA AUCT Ha ocHoBaHun npukasa pektopa PreOyY BO “MI'TY um. I'W. 12.09.2018 r.
HocoBa” Ne 10-30/465 ot 17.07.2018 r. TekcT “MuHmncTepcTBo  MpoTokon Ne 1
06pa3oBaHuMs 1 HayKN” 3aMEHUTb Ha TeKCT “MUHUCTEpPCTBO
HayKu 1 BblIcLLIEro 06pa3oBaHusa Poccuiickoin ®egepaumnn™

8. YuebHo- B cBA3M C 3aK/IHOYEHMEM KOHTPAKTOB CO CTOPOHHMMM  12.09.2018 r.
MeToAnyeckoe 1 3NEKTPOHHbIMKW  6M6/IMOTEYHBbIMM  cucTeMammn  “FOpaiT”  TMpoTokon Ne 1
MaTepuasibHO- (OoroBopbl HOpaiit 36C www.biblio-online.ru Ne/}-1096-18,

TEXHUYeCKoe Ne1-1097-18), “BOOK.RU” (JoroBop KHOPyc megna 3BC
obecneyeHune BOOK.ru Ne18493307/[-1093-18) pasgen 8. YuebHo-

nporpaMm y4e6HOM  METOAMYECKOE UM  MaTepuasibHO-TEXHUYECKOE ObecrneyeHune
OVCUMIM/INHBI nporpamMmM y4ye6HON AMCLUUMNINHBI NYHKT «llepeyeHb yUebHbIX

n3gaHuin, VIHTepHeT-pecypcoB, AOMO/THUTENBbHOW UTepaTypbI»
ynTaThb B HOBOM pefakumu:
OcHoBHasa nuTepaTypa

1. CysopoB, A. B. O6w@as 1 HeopraHMyeckast XvMMusi B 2 T.
Tom 1 [OneKTpOHHbIA pecypc] : yyeGHWK [ANS CpefHero
NpPogecCUoOHasIbHOr 0 obpasoBaHus / A. B. CyBopos,
A. B. HuKonbCckuii. — 6-e u13g.,, ucnp. U gon. — MocKea :
M3patenbctBo KOpawT, 2018. — 292 c¢. — (IMpodeccmoHanibHoe
obpasoBaHue). —  ISBN 978-5-534-02180-6. —  Pexum
pjoctyna: httos://biblio-online.ru/bcode/421329

2. CyBopoB, A. B. O6was n HeopraHudeckass Xummsi B 2 T.
Tom 2 [OneKTpOHHbIA pecypc] : Y4ebHUK [ANsi cpefHero
npogeccUoHasIbHOro 06pasoBaHunsi / A. B. CyBopos,

A. b. Hukonbckuii,. — 6-e u13g., ucnp. u gon. — MocKBa :
M3paTenbcTBO KOpaiiT, 2018. — 315 ¢. — (MpodeccrmoHanbHoe
obpasoBaHme). —  ISBN 978-5-534-02182-0. —  Pexxum

pgoctyna: httos://biblio-online.ru/bcode/421330

3. KammHckuii, B. A. OpraHudeckasi XUmMmsi : TeCTOBble
3afj@aHns, 3agayvn, BOMNPOCbl [NEKTPOHHbIN pecypc]: yyebHoe
nocobue Ansi cpefHero npodeccnoHanbHOro obpasoBaHus /[

B. A. KaMWHCKuWii. — 2-e u3a., wvenp. m gon. — MockBa :
M3patenbctBo HOpawT, 2018. — 289 c. — (IMpodheccmoHanibHoe
obpasoBaHue). —  ISBN 978-5-534-02899-7. —  Pexum

poctyna: https://biblio-online.ru/bcode/415251
JononHntenbHas nutepaTypa
1 MetpoBckana, H. A. Xumns [DneKTpoHHbIA pecypc]
npaktukym [gna Cro] / H. A. Metposckas ; MITY. -
MarnuTtoropck : MIF'TY, 2017. - 1 anekTpoH. onT. anck (CD-
ROM). - Pexxnm foctyna:
https ://magtu. informsystema. ru/uoloader/fileUoload?mme=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true . -
MaKpooObeKT.
2. CaeHko, O. E. Xvmns . YuUebHUK ans  KONSemKei.
OobLueobpasoBaTte/ibHass NoArotoBka [TekcT] @ y4ebHUK ans
CIMoO / O. E. CaeHkKo. - PocToB-Ha-[JoHy : ®eHuKe, 2018. - 283
c. - ISBN 978-5-222-29752-0

8. YuebHo- B cBA3sM ¢ 06HOBMeHMEM  NNaTopmbl  3M1EKTPOHHOM  11.09.2019 r.
MeTOANYECKOe U O6MG/IMOTEYHON CUCTEMbl  “3HaHMyM” pasgen 8 Paboueinn [MpoTokon Ne 1
MaTepuasibHo- nporpaMmbl YATaTb B HOBOW pefaKLmnn:

TEeXHUYECKOe OcHoBHasa nuTepaTypa

obecrieyeHune 4. Cysopos, A. B. O6Laa n HeopraHuyeckas Xummsa B 2 T.
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nporpaMm yueGHoii
AVCUMNITUHBI

8. YuebHo-
MeTOAMNYECKOE U
MaTepuasnbHo-
TeXHNYecKoe
obecneyeHme
nporpaMm y4e6Hoi
ANCLUMN/INHBI

Tom 1 [OneKTpOHHbIA pecypc] : yyYeGHWK [ANSi CpefHero
NpPogecCUoOHasTbLHOr 0 obpasoBaHus / A. B. CyBopoB,
A. b. Hukonbckuii,. — 6-e 13g., ucnp. u gon. — MocKBa :
M3paTenscTBO KOpaiiT, 2018. — 292 c¢. — (MpodeccrmoHanbHoe
obpasoBaHme). —  ISBN 978-5-534-02180-6. —  Pexxum
poctyna: httos://biblio-online.ru/bcode/421329

5. Cysopos, A. B. O6Last 1 HeopraHMyeckas XvumMus B 2 T.
Tom 2 [OneKTpOHHbIA pecypc] : yyeGHWK [ANsi CpefHero
NpPogecCUoOHasTIbHOr 0 06paszoBaHns / A. B. CyBopos,

A. B. HukonbCckuii. — 6-e 13g.,, ucnp. u gon. — MocKea :
M3paTenbcTBO KOpaiiT, 2018. — 315 ¢. — (MpodeccrmoHanbHoe
obpasoBaHme). —  ISBN 978-5-534-02182-0. —  Pexum

pgoctyna: httos://biblio-online.ru/bcode/421330

6. KamuHckuin, B. A. OpraHu4yeckass XUMWs : TeCTOBble
3af@aHns, 3agayvn, BOMPOCbl [DNEKTPOHHbLIN pecypc]: y4vebHoe
nocobue Ans cpefHero npoeccnoHanbHOro obpasoBaHus /[

B. A. KaMUHCKuin. — 2-e 13g., ucnp. u gon. — Mocksa :
M3paTenscTBo FOpaiT, 2018. — 289 c. — (MpodeccrmoHanbHoe
obpasoBaHue). —  ISBN 978-5-534-02899-7. —  Pexum

pgoctyna: httos://biblio-online.ru/bcode/415251
JononHntenbHas nutepaTypa

1 MetpoBckas, H. A. Xumus [3neKTpoHHbIA pecypc]

npaktukym [gna CrO] / H. A, TetpoBckas ; MITY. -

Marnutoropck : MI'TY, 2017. - 1 aneKTpoH. onT. anck (CD-

ROM). - Pexxnm fjoctyna:

https ://magtu. informsystema. ru/ucloader/fileUoload?name=S12

3.odf&show=dcatalogues/5/8806/S123.odf&view=true . -

Makpoo6beKT.

2.CaeHko, O. E. Xumusa . YUebHUK [Ans  KOMNemMKeN.

O6uyeobpasoBaTenibHasd MOAroToBKa [TekcT] : y4ebHMK ans

CIMoO / O. E. CaeHko. - PocTtoB-Ha-[loHy : deHnke, 2018. - 283

c. - ISBN 978-5-222-29752-0

B cBA3sM c 06GHOBMEHWEM  MaTepuasibHO-TEXHUYECKOr0

obecneyeHns n. MaTepuanbHO-TEXHNYECKOe —obecreyeHue

unTaTb B HOBOW pefaKLunn:

KabuHeT MaTemMaTuKu

YuebHas ayamTopusa A8 NpoBefeHUs yUYebHbIX, NPaKTUYecKmX

1 NabopaToOpHbIX 3aHATWIA, ANs1 CAMOCTOATE/IbHOM paboThl, ANs

rpynnoBbIX U VHAVBUAYaNbHbIX KOHCYNbTaUWi, 418 TeKYLLEero

KOHTPONS 1 MPOMEXXYTOYHOM aTTecTaumm.

Pabouee MeCTO npenofaBaTens: MepcoHasbHbI KOMMbIOTEP,

pabouve MecTa oby4dalolmxcs, [ocKa YydebHasd, Yy4ebHast

mebesb;

MakeT AeMOHCTPaUMOHHbIA  “LleHTpudyra™, TemMaTU4yecKue

nnakarbl 1 Tabnnupl;

Becbl TexXHUYeCKMe ¢ pasHoBecamu;

Becbl 3M1eKTPOHHbIE YYebHble [0 2 Kr.;

Becbl KBagpaTHbIE;

JKCMKaTophbl;

CyLUNNKM HaCTeHHbIE;

KpbIlWKa ¢ BbITSXKKOA (45 BbITSHXHOro Lkadga Ne01380750),

(200*660*3500 mM.;

Twurnn thapgoposble HU3KME Ne3;

Lkadhb! Ans nocyabl 1 060pyL0BaHUS;

Lkath gns xpaHeHUs XMMNYECKUX peakTueoB, (450*900*2100

MM.);

LLikathb! cyLUMMBHBIE;

LLivnup! TUrenbHble;

LLIkath BbITSHKHOM C MOIAKOIA;

HapctaBka gns crona;

BuckosnmeTpbl BIDK;

CnnpTtoBku CJ1-2

MS Windows (nognucka ImaginePremium) gorosop [-1227 ot
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8. YuyebHo-
MeTOANYECKOE U
MaTepuasibHo-
TeXHNYecKoe
obecneyeHme
nporpaMm y4e6Hom
ANCUMMN/INHBI

08.10.2018, cpok geicTBmA:11.10.2021
MS Windows (nognucka ImaginePremium) gorosop 4-757-17
0T 27.06.2017, cpok felicTBns:27.07.2018,
CalculateLinuxDesktop cBobogHO pacnpocTpaHsiemoe 10
(https://www.calculate-linux.org/ru/), CPOK [encTBuS:
6eccpoyHo
MS Office Ne135 ot 17.09.2007, CpOK AeiicTBMA: 6eCCPOYHO
7 Zip cBobogHo pacnpocTtpaHsiemoe (https://www.7-zip.org/),
CPOK [eficTBUS: 6eCCPOYUHO
B cBfA3M C 3aK/OYEHVEM KOHTPaKTOB CO CTOPOHHUMM
3MEKTPOHHbIMX  BUGAMOTEYHbIMU  cucTemamn  “HOpait”
(KoHTpakT Ne K-55-20 oT 25.08.2020 r. OOO «32neKTPOHHOE
nspatenscteo FOPAMT», 01.09.2020 r. no 31.08.2021 r.)
pasgen 8 paboueii NporpaMmMbl YUTaTb B HOBO pefjakumn:
OcHoBHasa nuTepaTypa
1. CysopoB, A. B. Obwas n HeopraHu4yeckass Xummusi B 2 T.
Tom 1 [OneKTpoHHbIA pecypc] : yyebHWK [ANs cpefHero
NpogeccUoHa/IbHOro o6pasoBaHus / A. B. CyBopos,
A. B. HuKonbCckuii. — 6-e u13g.,, ucnp. U gon. — MocKsa :
M3patenbctBo KOpawnT, 2018. — 292 c¢. — (IMpodeccmoHanibHoe
obpasoBaHme). —  ISBN 978-5-534-02180-6. —  Pexxum
pjoctyna: httos://urait.ru/bcode/421329
2. CyBopoB, A. B. O6Llasi n HeopraHun4yeckass xvmusi B 2 T.
Tom 2 [OneKTpoHHbIA pecypc] : yyebHWK [ANs cpefHero
NpogeccUoHa/IbHOr0 06pazoBaHUs / A. B. CyBopos,

A. B. HukonbCckuii. — 6-e u13g.,, ucnp. u gon. — MocKsa :
M3patenbctBo HOpawT, 2018. — 315 c¢. — ([MpodheccmoHanibHoe
obpazoBaHme). —  ISBN 978-5-534-02182-0. —  Pexum

pjoctyna: https://urait.ru/bcode/421330

3. KammHckuii, B. A. OpraHudeckass Xumusi : TeCTOBble
3a4aHus], 3agayn, BOMPOCbl [NeKTPOHHbIA pecypc]: yye6Hoe
nocobue NS cpegHero npoeccnoHanbHOro obpasoBaHns /[

B. A. KaMWHCKWii. — 2-e u13a., ucnp. u gon. — MockBa
M3patenbctBo HOpawT, 2018. — 289 c. — (IMpodheccmoHanibHoe
obpazoBaHme). —  ISBN 978-5-534-02899-7. —  Pexum

pgoctyna: httos://urait.ru/bcode/415251

JononHnTenbHas nuTeparypa
1 MetpoBckass, H. A. Xumua [INeKTPOHHbIA pecypc]
npaktukym [gna CMO] / H. A. MMetposckas ; MITY. -
MarHutoropck : MI'TY, 2017. - 1 anekTpoH. onT. Auck (CD-
ROM). - Pexxnm foctyna:
https ://magtu. informsystema. ru/uoloader/ffleUoload?name=S12
3.odf&show=dcatalogues/5/8806/S123.odf&view=true . -
MaKpooObeKT.
2. CaeHko, O. E. Xumua . YUebHUK AN KOMJEMKeN.
O6uyeobpasoBaTenibHasd MoarotoBka [TekcT] : yyebHMK Ans
CIO / O. E. CaeHko. - PocToB-Ha-[loHy : deHuke, 2018. - 283
c. - ISBN 978-5-222-29752-0
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