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1.0OBJAA XAPAKTEPHCTHKA PAEOYEH ITPOT'PAMMbI YYEFHOH JTUCIHIT/IHHbI
1.1. O6aacth npuMeHeHusi padoyeii MporpaMmbl

Pabouast nporpamma yueOHOU mauctmminabl YIIB.02 XuMmus sBIseTCS 4acThiO OCHOBHOM
npodecCHOHAIBHONM  00pa3oBaTeibHOM mporpamMmbl B cooTBerctBHM ¢ PI'OC COO 1o
cnenuanbHocTr 20.02.02 3amuTa B 4pe3BBIYAMHBIX CUTyalusx. Pabodas mporpamMma y4eOHOM
JucIUIUInHbl Du3nyeckas KyJabTypa MOXET ObITh ucHojib3oBaHa mnpenogaBatensmu CIIO mns
OCYILECTBIICHHS MPO(HECCHOHAIBHON MOATOTOBKH CIEIUATUCTOB CPETHETO 3BEHA.

1.2. Mecto yuyeOHOIi AMCHMILUIMHBI B CTPYKTYpe OCHOBHOWH mpogecCHOHAILHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

YyeOHast qUCIHUIUTHHA «XUMUS» OTHOCUTCS K 0011e00pa30BaTeIbHOMY ITUKITY.
1.3. Heab u nIaHUpPyeMble Pe3yJbTaThl 0CBOCHHS TUCIUIIHHbI

OcBoenue coacpikaHusA yqeﬁﬂoﬁ JUCHUILIMHBI «XHMHUSD) o0ecnmeyuBaeT JOCTHIKCHUC
CTYAE€HTAMU CJIEeAYIOIMNX pe3y1bmamoes:

° JIUYHOCMHbIE.
1. 9YBCTBO I'OpAOCTHU U YBAKCHUA K UCTOPUHU U NOCTHIKCHUSAM OTEUYECTBEHHON XUMUUYECKOMN HAYKH;
XUMHUYCCKH I'PaMOTHOC IIOBCACHHUC B HpO(l)CCCHOHaHBHOfI JACATCIIbHOCTH U B 6BITy IIpu O6paH_[eHI/II/I
C XUMHUYCCKHMH BCIICCTBAMHA, MATCPpHAJIaMHU U IIPOLCCCAMU,

2. TOTOBHOCTh K TIPOJOJDKCHHIO OOpa3oBaHMs W TOBBIINICHUS KBATHM(PHUKAIMA B HW30paHHOMN
npodecCHOHATIBHON JEesITeNbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XUMHUUECKUX KOMIIETCHIIUN B
3TOM;

3. yMEHHE WHCIIONb30BaTh JOCTHIKEHUS COBPEMEHHOM XUMHYECKOM HAyKH M XHMHYECKHX
TEXHOJIOTUI ISl TIOBBILIEHHUS COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO pa3BUTHS  BbIOpaHHOU
npodeccuoHaIbHOMN J1eTeTbHOCTH;
* memanpeomemmuole:
1. uHTemIeKTyaNbHBIX omepauuii (MOCTAaHOBKM 3a/laud, (OpMyJIHMpOBAaHUS THIIOTE3, aHaIM3a U
CHUHTC34a, CpaBHCHUA, 0606H16HI/I$I, CUCTEMATU3aluH, BBIABJICHUA NPUINHHO-CIICACTBCHHBIX CBS[SGfI,
MIOMCKA aHAJIOroB, (POPMYIMPOBAHUS BBIBOJOB) IS PELICHUs MOCTaBIEHHOW 3aJjauu, MPUMEHEHUE
OCHOBHBIX METOJIOB MO3HaHUs (HAOJIOJEHUs, HAYYHOTO SKCHEPUMEHTA) JJIsl U3YyYEeHUS Pa3IUUHBIX
CTOPOH XHUMHYCCKUX OOBEKTOB U nmpoucccoB, C€ KOTOPbLIMH BO3HHUKACT H€O6XOI[I/IMOCTI)
CTaJIKUBAThCs B MpodecCHOHATILHOM cdepe;
2. WUCIIOJIb30BaHUE PA3IMYHBIX HCTOYHHUKOB JISI IOJTYUYCHUSA XUMHUYECKOH I/IH(i)OpMaHI/II/I, YMCHHC
OICHUTH €€ JOCTOBCPHOCTDb JJIA JOCTHIKCHUS XOPOIINX PE3YIbTATOB
npodeccuoHanbHOM chepe;

. npeomemmboie:
1. cdopmMupoBaHHOCTH MpPEJICTABICHU O MECTE XMMHUHU B COBPEMEHHOI HaydyHOH KapTHHE MHpa;
MOHMMaHHE POJIM XUMHUHU B (POPMUPOBAHUM KPYTro30pa U (PYHKIMOHAIBHON IpaMOTHOCTH YeJIOBEKa
JUISL peIIEHUs MPAKTHYECKUX 3a/1a4;
2. BIaJ€HUE OCHOBONOJAralOIIMMU XHUMHUYECKMMU TOHATHUSAMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAaHUE XMMUYECKOM TEPMUHOJIOTUEN U CUMBOJIUKOM;
3. BIAJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHHS, WCIOJIb3YEeMbIMH B XHMHHU:
HaOJI0ZICHNEeM, ONHMCAaHUEeM, H3MEpEHHEM, 3KCIIEPUMEHTOM; yMeHHe oOpalaTbiBaTh, OOBSICHATH
pe3yNbTaThl MPOBEIEHHBIX ONBITOB M J€NaTh BHIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/Ibl I03HAHUS IPU PELLICHUY NPAKTUUYECKUX 3a/1ay;
4. chopMUPOBAHHOCTh yYMEHHUS JaBaTh KOJIMYECTBEHHBbIE OLEHKU M MPOU3BOJUTH pacueThl IO
XUMHAYECKUM (hOpMyJIaM U ypaBHEHUSIM;



5. BJIaJIeHHE IPaBUJIaMU TEXHUKU O€30MaCHOCTH MPH MCTOIb30BaHUN XUMHUUECKHUX BEIIECTB;
6. chopMHpPOBAaHHOCTH COOCTBEHHOW MO3UIIMU MO OTHOILIECHUIO K XUMHUYECKOW WH(pOpMAInH,
MOJIy4a€MOU U3 pa3HbIX HCTOYHUKOB.

1.4. KoiM4ecTBO 4aCOB HA OCBOEHHE Y4eOHOM THCHUTIMHBI:
O06nem oOpa3zoBaTenbHON TporpaMmbl yaeOHOH quciuiInHbl 309 yacos,
VYueOHast Harpy3ka odydaronuxcs ¢ npenojaasatenem 206 gacos,
CamocrostenbHas pabora 103 vaca,
[TpomexyTouHas arTecTanus IK3aMeH

2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCLHUILIMHBI

2.1. Crpykrypa yueOHoii qucuuniauabl YIIB.02 Xumus

Bup y4eOHoii padoThI Oobvem uacos
O0béM 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM JUCHUIIIMHBI 309
Y4yeOHasi Harpy3Ka o0y4aroImmXxcs, ¢ npenogaBarejiemM 206
B TOM YHCJIE:
JIEKINH, YPOKHU 74
MPAKTHUYICCKUEC 3aHATHS 132
caMOCTOATeNIbHAas padoTa 103
KOHCYJIbTAIIHN -
[TpomexyTouHas aTTecTanus B popme IK3aMmeHa




2.2. Temamuueckuii nnan u cooeprycanue yueonou oucyunaunvt YIIB.02 Xumusn ona cneyuanvnocmu 20.02.02.3awguma 6 upe3evluaiinplx

cumyanyuix

HaumenoBanue
pa3iesioB M TeM

Coaep:xanue yueOHOIro MaTepuaia M NpaKkTHYeCKHe padoThl, CAMOCTOATEIbHAA paboTa
00y4aoIuXxcs

O0nLeM
4acoB

Pe3yabTarsl
OCBOEHHS

1

2

3

4

Pasznes 1. O0masi 1 HeopraHm4veckasi XuMus
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Tema 1.1 Xumus
HAyKa 0 BellecTBax

Coaep:xaHue yueOHOro MaTepuasia

Beenenune. Hay4ynble MeTO/IbI TO3HAHUS BEIIECTB.

Cocras BemecTBa. XuMu4eckue 3JeMeHTh. CrIocOObI CYIIIECTBOBAHUS XUMHUYECKHUX DJIEMEHTOB:
aTOMBI, IIPOCTHIC U CIIOXKHBIE BElIeCTBA. BelecTBa MOCTOSIHHOTO U IIEPEMEHHOr0 COCTaBa. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHSI.
CriocoOb1 0TOOpaXKEHUS MOJIEKYIT: MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIBI; IAPOCTEPIKHEBBIC U
MacmTabHbIe TpocTpancTBeHHbIe (CTroapTa—bpurieda) Moien MOIEeKyI.

H3mepenue BemecTBa. Macca aToMOB U MOJIEKYJl. ATOMHas euHuIa Macchl. OTHOCUTENbHBIE
aTOMHasi ¥ MOJIeKyJsipHasi Macchl. KonuecTBo BemiecTBa U €AMHUIBI €70 U3MEPEHUS: MOJIb,
MMOJIb, KMOJIb. Yuncao ABoraapo. MossipHas macca.

ArperaTHbie COCTOSIHUSI BelecTBa. TBep1oe (KpUCTALTNIESCKOE U aMOPPHOE), )KUIKOE H
razoo0pa3Hoe arperaTHble COCTOSIHUS BellecTBa. 3aKOH ABOTa/Ipo U €ro CIEACTBHS.

Mossipublii 00b€M BEIIECTB B ra3000pa3HoM cocTossHUH. OObeMHEHHBIN ra30BbIA 3aKOH

u ypaBHeHue MenneneeBa—KaneiipoHa.

CMmecH BenecTB. Paznnuans Mex Iy CMECSIMH U XUMHYSCKUMH COCTMHEHUSIMU. MaccoBasi 1
o0BEMHAs 10JIU KOMIIOHEHTOB CMECH.

IpakTunyeckue 3auaTusa CocraB 1 u3MepeHue BemiecTBa. OCHOBHBIC 3aKOHBI XUMHUH. PacueTHbIe
3aJlauy Ha HaXO0XJICHHUE MOJIEKYJIIPHOM MacChl, MACCOBOM JOJH.

CamocrosiTesibHas paboTa 00y4aromMXCcs

N3mepenue BemecTBa. Pemienne 3aqa4 Ha HaX0K/I€HHE MOJISIPHBIX MAcC BEIIECTB, ONpeAeTICHUE
MaCcCOBOM JOJTM XMMHUYECKUX DJIEMEHTOB B CJI0’KHOM BEIIIECTBE.
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JIP 1-3
MP 1-2
ITP 1-6

Tema 1.2 Ctpoenue
aroma

Coaep:xanue yueOHOro MaTepuaJia

ATOM — cJIO:KHAsl YacTHLA. /[0Ka3aTebCcTBa CI0KHOCTU CTPOEHUS aTOMA: KaTOJHbIE U
pEHTTreHOBCKHUE Ty4H, (0TOd(hH(DEKT, paIu0aKTUBHOCTD, HIEKTPOIIU3.

[Tnanerapnas monxens atoma 3. Pesepdopaa. Ctpoenue aroma o H. bopy. CoBpemeHHBIE
MPEACTABICHUS O CTPOCHUH aToMa. KopmycKyisipHO-BOTHOBOM JTyallu3M 4acTHI] MUKPOMUDA.
Cocras atromHoro siapa. HykJoHbI: MPOTOHBI U HEUTPOHBI. MI30TONBI M HYKIIUIBI. Y CTOWYUBOCTD
A5Ep.

DJIeKTPOHHAasi 000;109Ka aTOMOB. [loHsTHE 00 ANIEKTPOHHOHOPOUTATIN U 3JEKTPOHHOM OOJIaKe.
KBanToBbIE uncna: raBHoOe, opobuTasbHOe (MOOO0YHOE), MATHUTHOE U CITMHOBOE.

Pacnipenenenue >1eKTpOHOB IO SHEPTETHIECKUM YPOBHSM, MOAYPOBHSIM U OPOUTAIISIM B

12

JIP 1-3
MP 1-2
P 1-6




COOTBETCTBHUH C MPUHIIMIIOM HAUMEHBIIICH dHepruu, mpuHiumnoM [laymm u npasunom ['yHaa.
DNeKTpOHHBIE KOH(UTYpAITH AaTOMOB XUMUYECKHX AJIEMEHTOB. BalleHTHBIE BOZMOKHOCTH aTOMOB
XUMHAYECKHMX 3JICMEHTOB. DJICKTPOHHAS KiIacCH(BUKAIUSI XUMHUUCCKUX dJIEMEHTOB: s-, pP-, d-, f-
DJICMCHTEL.

IIpakTnyeckue 3ansaTus: Ctpoenue atoma. KBaHTOBBIC Unciia

Tema 1.3.
Iepuoguueckuii
3aKOH U
Ilepuoanyeckas
cucreMa
XHMHUYECKHX
saemenToB /1. H.
MenpeieeBa

Conep:xaHue yueOHOro MaTepuaJia

OTKpbITHE TNEpHOAMYECKOro 3akoHa. [Ipeamoceulku: HakoIUIeHHE  (HaKTOJIOTHYECKOTO
Matepuana, pabotel mpenmecrBenHukoB (M. B. lebepeitnepa, A. D. Illankyprya,Jlx. A.
Heronenaca, JI. FO. Meiiepa), cbe3n xumukoB B Kapicpys, nuuHocTHble KadectBa J[. M.
MenneneeBa. Otkpoitue [. . MenaeneeBsiM [lepruoanueckoro 3akona.

Ilepuoauyeckuii 3ak0H U crpoeHue aroma. l3otonbl. COBpEMEHHOE MOHSATHE XHWMHYECKOIO
aneMeHTa. 3akoHoMepHOCTh . Mosmu. CoBpemennas gopmynupoBka [lepuomndeckoro 3akoHa.
[lepuonuueckas cucrema W cTpoeHue artoma. Dusznueckuili CMbICT TOPSAKOBOIO HOMEpa
3JIEMEHTOB, HOMEPOB TpYIIbl W Tmepuona. llepuomnyeckoe H3MEHEHHME CBOWCTB JJIEMEHTOB:
paguyca aTroMa; SHEPrud HWOHU3ALMM; DJIEKTPOOTPULIATENbHOCTU. llpuunMHBl M3MeEHeHus
METaJUTMYECKUX M HEMETAJUIMYECKUX CBOWCTB 3JIEMEHTOB B TPyMNIaX M MEPHOJAX, B TOM YHCIIE
OonpIuX M cBepxOoabIMX. 3HaueHwe [lepuoamdeckoro 3akoHa W IleproguyecKod CHCTEMBI
xuMmuueckux snmeMmeHToB [[. M. MenneneeBa miisi pa3BUTHS HAyKH M TMOHUMaHUS XHMUYECKOU
KapTUHBI MUpa.

IIpakTHYeckne 3aHATHS

CocraBiieHrne SJEKTPOHHBIX (GOPMYNT aToOMOB 3JIEMEHTOB Malbix mepuojnoB. CocraBieHue
AJIEKTPOHHBIX (POPMYJ aTOMOB DJIEMEHTOB OOJIBIIUX TMEPHOJOB. XapaKTEPUCTHUKA DJIEMEHTOB IO
MOJIOKEHUIO B Mepuoandeckoi tabnuie. [lepuoanyHoCTh B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COCTMHCHHI

CamocrosiTesibHasi padora oOyuawmuxcs [lepuonnueckas cucrema. CocraBieHHe TaOIUIIBI
«Ha3Banusi U TPOM3HOIIEHNE OCHOBHBIX XUMHUYECKUX 3JIEMEHTOB». COCTABJIICHHE AJIEKTPOHHBIX
(dhopMyn aTOMOB A51eMeHTOB. [lepuoinyeckoe H3MEHEHHE CBOICTB 2JIEMEHTOB.
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JIP 1-3
MP 1-2
ITP 1-6

Tema 1.4.
CTtpoeHue BeliecTBa

ConepxaHue y4eGHOro MaTepuaJjia

ITonsiTHE 0 XUMHYECKOH CBA3U. THIIHI XUMHYECKUX CBS3€H: KOBaJeHTHAs, HOHHAS,
METAJUTNYECKas U BOJOPOIHAS.

KoBajienTHasi xuMnueckasi cBsi3b. /[Ba MexaHn3Ma 00pa30BaHUsI TOU CBSI3U: OOMEHHBIN U
JIOHOPHO-aKIEeNTOPHbIA. OCHOBHBIE MapaMETPhI ATOTO TUIIA CBSI3U: JUIMHA, TPOYHOCTh, YTOJI CBSA3U
WJIU BaJIEHTHBIA yrosi. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3M: HACBIIEHHOCTbD, MOJISPU3YEMOCTh
Y TIPOYHOCTH. DJEKTPOOTPHUIIATETHFHOCTD U KJIACCU(PUKAIIHS KOBAJCHTHBIX CBA3EH MO 3TOMY
MPU3HAKY: MOJIAPHAS U HEMOJSAPHAs KOBAJICHTHBIE CBA3U. [10ISpHOCTD CBSA3U U NOJISIPHOCTH
MoJteKyJbl. Crioco0 nepeKkphIBaHUS AJIEKTPOHHBIX OPOUTANICH U KiIacCU(PUKAIINS KOBAJTCHTHBIX
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JIP 1-3
MP 1-2
ITP 1-6




CBSI3€H 10 3TOMY IPU3HAKY: G- U T-CBA3H.

KpaTHOCTb KOBaJIGHTHBIX CBSI3€H M KJIacCH(UKaLUs X MO ATOMY MPU3HAKY: OJAWHAPHBIE, IBOMHBIE,

TPOMHBIE, TOTYTOPHBIE. THUIBI KPUCTALUTUYECKUX PEIIETOK Y BEUIECTB C 3TUM THUIIOM CBSI3H:
ATOMHBIE U MOJIEKYJIsIpHbIe. PU3NYECKUE CBOKMCTBA BEIIECTB C ATUMH KPUCTAIIIMYECKUMU
pelIeTKaMH.

Honnas xummnyeckasi cBsi3b. KpaliHuli ciydail KOBaJIGHTHOM IOJIAPHOM CBsA3U. MexaHu3m
00pa3oBaHKs MOHHOU CBSI3U. IOHHBIE KPUCTAIITMYECKHE PEIICTKH U CBOMCTBA BEIIECTB C TAKUMH
KpUCTaJUIAMHU.

Mertannuyeckasi XuMu4deckasi ¢Bsi3b. OCoOBbIi TUIT XUMHYECKOH CBSI3U, CYIICCTBYIOIIUH B
MeTaJulax U cIjiaBax. Ee oTIM4us U CXOACTBO ¢ KOBAJICHTHOM 1 HOHHOM cBsi3aMu. CBOMCTBA

METAJUTMYECKOM CBS3U. MeTalIndecKrue KPUCTATNIMYCCKUEC PCUICTKU U CBOMCTBaA BC€IICCTB C TAKNMHU

KpUCTaUIaMHU.
Boaopoanas xumu4eckasi ¢Bsi3b. MexaHn3m oOpazoBaHus Takou cBsi3u. Ee knaccudukarus:
MEXMOJIEKYJISIPHAs U BHYTPUMOJIEKYJIIpHAs: BOJOPOAHBIE CBSI3U. MOJIEKyIApHbIE

KPUCTAJNINYECKHE PEIIETKH JUIsl 3TOTO TUIA CBA3U. PU3NYECKUE CBOWCTBA BELIECTB C BOJAOPOIHOM

CBs3b10. bruonornyeckas poyib BOAOPOJHBIX CBSI3€H B OpraHU3aIMH CTPYKTYpP OHMOMOIMMEPOB.
Enunas mpupoa XMMHUYECKUX CBSI3EH: HATMYKE PA3TMYHBIX THIIOB CBSI3€HM B OJTHOM
BEILIECTBE, [1EPEX0/] OJTHOI'O TUIIA CBSI3U B IPYrOM U T. II.

Kommuiekcoo0pa3zoBanmue. [ToHsiTue 0 KOMIUIEKCHBIX coeMHEHUsIX. KoopAMHAIIMOHHOE YUCIIO
KOMIUIeKCcooOpa3zoBarest. BHyTpeHHsAs 1 BHelIHss cepa komiuiekcoB. Homenkmnarypa
KOMIUIEKCHBIX coenuHeHnd. X 3HaueHue.

IIpakruyeckue 3ausiTusa MloHHas cBs3b

CamocrosiTesbHasa padora odyuawumuxcs [Tonarue o xumudeckoi cBsizu. 3agaHus Ha
onpee’eHue BuJa XUMHUUECKOU CBSI3HU.

IlonsaTHe 0 KOMILIEKCHBIX coenuHeHUAX. CoolmieHns «KoMIIEKCHBIE COSAUHEHUS B JKU3HI).
Pemrenue 3a1au Ha onpeeneHre MacCOBOM JTOJIM BEIIECTBA B CMECH.

Tema 1.5.
IHonumepsl

ConepxaHue y4eGHOro MaTepuaJjia

Heopranuyeckue nmojmmmepsl. [lomMepsl — npocTeie BelecTBa C AaTOMHON KPUCTAJUIMYECKOU
PELIETKON: alJIOTPOIHbIE BUIOU3MEHEHH yriiepoJa (anMas, rpagur, kapOuH, QysiepeH,
B3alMOCBS3b THOPUIM3ALUN OpOUTAIIEN Y aTOMOB YTJIepo/ia C MPOCTPAHCTBEHHBIM CTPOEHUEM
AJUTOTPOMHBIX MOJU(PHUKAIINIA); CEJIeH U TEeJUTYp LIETIOYEYHOTO CTPOSHHUS.

[Tonumepbl — CIIOXKHBIE BEIIECTBA C ATOMHOW KPUCTAJUIMYECKON PEIIETKOM: KBapIl, KPEMHE3EM
(IMOKCHUTHBIE COETMHEHHS KPEMHHMS), KOPYH/ (OKCHUJI aTFOMUHHMS) ¥ aJTFOMOCHIIMKATHI (IIOJIEBBIE
LIMaThl, CI0a, KaoiauH). MuHepaisl U ropHslie nopoasl. Cepa miaactuueckas. MuHepaibHoe

BOJIOKHO — acOecT. 3HaueHHe HEOPTaHWYECKUX MPUPOIHBIX MOJIUMEPOB B (POPMUPOBAHUH OTHOM

13 reoJIOTHYECKUX 0005104eK 3eMiIn — JUTOC(hEpHI.
Opranunyeckue nmojuMepbl. CriocoObl X MOJYYEHHsI: peaKkIMy NOIMMEPH3alMU U PEaKIiu
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MP 1-2
P 1-6




nojukoHaeHcauuu. CTpyKTypbl OJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE U IPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE MOJIUMEPOB: ByJIKAaHU3AIMS KaAydyKOB, IyOJeHHE OSTKOB, OTBEPIKICHHE
MOJIMKOHICHCALMOHHBIX nosinMepoB. Kiaccudukanus noaMMepoB 1O pa3IndHbIM IPU3HAKAM.
CamocrosiTesibHas paboTa 00y4arOmMXCs

Heoprannueckue 1 opraHuyeckue NoJuMepsl (JIOKJIabl).

Tema 1.6.
JAucnepcHbie
CHCTEMbI

Conep:xaHue yueOHOro MaTepuaJia

IlonsiTue o nucnepcHbIX cucremax. Kiaccuukanus TucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOTO COCTOSTHHSI TUCTIEPCHOHHOM Cpelibl U AUCTIEPCHOMN (ha3bl, a TAKXKE 110 pa3Mepy UX
yactull. ['py0oucnepcHble CUCTEMBI: SMYJIbCUU U CYCIIeH3UU. TOHKOIUCTIEPCHBIE CUCTEMBI:
KOJUIOM/IHBIE (30JI1 U I'€JIi) U UCTUHHBIE (MOJIEKYJISPHBIE, MOJIEKYJIIPHO-NOHHBIE U NOHHBIE).
Oddexr Tunnansa. Koaryasaius B KOJIOMIHBIX pacTBopax. CHHEPE3UC B TEIIAX.

3HaveHHe QUCTIEPCHBIX CHCTEM B KMBOIl U HE:KUBOM NMPHUPO/Ie M MPAKTHYECKOH KUZHU
YyeJsioBeKa. OMYIbCUU U CYCIICH3UU B CTPOUTEIHCTBE, MUIIEBON U MEAUIIMHCKON
IIPOMBIIIJIEHHOCTH, KOCMETUKE. bronornueckue, MEIUIMHCKUE U TEXHOJIOTUYECKUE 30JIH.
3HaueHue reyel B OpraHu3aluy )KUBoi Matepuu. bruonoruueckue, muiieBble, MEIUIIUHCKHE,
KocMmeTndeckue reinu. CuHepesnc Kak (GakTop, ONpeAeISIFOINN CPOK TOJHOCTH MPOAYKIIUU HA
ocHOBe reseil. CBepThIBaHUE KPOBU KaK OMOJIOTHUECKUN CHHEPE3HC, €ro 3HaUeHHUE.
CamocrosiTesibHAs paboTa 00y4aromMXcs.

JlucriepcHble CUCTEMBI B )KHBOW U HEKUBOW MIPUPOJIE U MPAKTUYECKOM KUZHU

yesoBeka (pedeparsr).
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Tema 1.7.
XuMH4ecKue
peakuuu

Coaepsxanue y4eOHOro MaTepuaJa

Kunaccnpukanusi XMuMHYECKHX peaKIUil B OPraHu4ecKoH M Heopranu4deckoi xumum. [lonsarue
0 XMMHUYecKol peakiuu. Peakuuu, uaymue 0e3 M3MEHEHMs KadeCTBEHHOI'O COCTaBa BEILECTB:
AJUTOTPONK3ALMS U U30Mepu3anus. Peakuyy, uaymmue ¢ '3MEHEHHEM COCTaBa BEIIECTB: 110 YNCITY U
XapaKkTepy pearupyrolux M 0o0pa3yroluxcs BeUIecTB (pa3foXKEHHs, COCTUHEHHUs, 3aMelleHHs,
o0MeHa); M0 W3MEHEHHUIO CTENEeHEH OKHCIIEHUS JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U
HE OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUH); IO TemioBoMy 3pdexkry (9k30- U
SHAOTEpMHUYECKHE); MO (a3e (roMo- M TeTeporeHHble); IO HampaBlieHUuI0 (oOpaTuMble H
HEOOpaTUMBbIE); MO HCHOJb30BAHUIO KaTalu3aTopa (KaTaTUTHUECKHUE U HEKaTaUTHYECKHE); IO
MeXaHU3My (paauKaabHble, MOJEKYJISIPHbIE U HOHHBIE).

BeposiTHOCTL NpOTEeKaHUA XUMHYECKUX peakuui. BHyTpeHHss 3Heprus, SHTanbnus. TeroBon
s ekt xumuueckux peaknuil. Tepmoxumuueckue ypaBHeHus. CTaHgapTHas SHTANBIUS PEaKIUii
u obpazoBanus BemiectB. 3akoH I'. U. 'ecca u ero cneactBusi. QHTpomus.

Ckopocts xumuuyeckux peakunuid. Ilonstme o ckopoctm peaknuid. CKOpOCTh TOMO- U
reTepOreHHON peakiuu. DHeprus akTuBauuu. PakTopbl, BIUSIOLIME HA CKOPOCTh XMMHUYECKOU
peakmuu. [Ipupoga pearupyromux BemectB. Temneparypa (3akon Bant—I odda). Konnenrpanus.
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Karanuzatopsl U Kataau3: roMo- U TeTepOreHHbIN, UX MexaHu3Mbl. DepMEHTHI, UX CPABHEHUE C
HEOPTaHMYECKUMHU KaTaau3aTopaMd. 3aBHCHUMOCTh CKOPOCTH pEaKIUid OT TOBEPXHOCTH
CONPUKOCHOBEHHUSI pearupyromux BemecTB.

OO0paTUMOCTh XMMHYECKHX peakumuii. Xummuyeckoe paBHoBecue. [IoHATHE O XUMHUYECKOM
paBHOBecuH. PaBHOBecHbIE KOHIEHTpaluu. JJMHAMUYHOCTh XMMHUYECKOTro paBHOBecus. DakTopsl,
BIMSIOIIME Ha CMEIICHWE pABHOBECHS: KOHLEHTpAIMs, MJaBlICHHE, TeMmiepaTrypa (TpUHIMII
Jlelllarenwe).

IIpakTunyeckue 3aHATHSA

Knaccudukanus xumuyeckux peakuuid. Haxosxaenue sHTamenuu, TemioBoro 3¢ ¢ekra. Pemenue
3agad no 3akoHy I. WM. TI'ecca. DOurpomusa. CKOpOCTh XUMHYECKMX peakiuid. XUMHUUYECKOE
paBHOBECHE.

KonTpoabHasi padora: " [lepuogudeckas cucremMa. XuMU4ecKUe peakium?.
CamocrosiTesibHAas paboTa 00y4arOmMXCs

Xumunyeckue peakuuu. CocTaBieHUE U ONMPEeIeHUe TUIIAa XUMUYECKIX PEaKIuil.

TeroBoit 3¢ ekt xumudeckux peakuid. Pemenne 3agayq.

CKopocTh XMMHUYECKUX peakuuid. Penenue 3aqau.

Tema 1.8 PacTBOpBI

Coaep:xxanue yueOHOro MaTepuaJia

Ilousitue o pacTBopax. PU3nKO-XUMHUYECKask IPUPOAA PACTBOPEHUS U PACTBOPOB.
B3aumopeincTsue pacTBOpUTENSI U paCTBOPEHHOIO BellecTBa. PacTBOpUMOCTh BEILIECTB.

CriocoObl BbIpayKE€HUS! KOHIIEHTPALMK PacTBOPOB: MaccoBasi J0Jsl paCTBOPEHHOI'O BEIIECTBA
(IpoleHTHAs ), MOJIIpHAs.

Teopus 31eKTPOJIMTHYECKON AUCCONMANMU. MexaHn3M IUCCOUALMN BEIECTB C Pa3IuIHbIMU
TUIIAMM XMMHUYECKHX CBsI3eil. BKilaa pycckux yyeHbIX B pa3BUTHE MpeACTaBIeHU 00
ANEKTPONUTHYECKON Jucconuanui. OCHOBHBIE MOJIOKEHUS TEOPUH DIEKTPOIUTHUUECKOM
aucconuanuy. CTeneHb EKTPOIUTUIYECKON Tuccoranuu 1 Gpakropsl ee 3aBUCUMOCTU. CHIIbHBIE
U CPETHHE DIIEKTPOJIUTHI.

Hucconumanus Boabsl. Bogopoausiii nokasaress. Cpega BOOJHBIX pacTBOPOB AJIEKTPOJIUTOB. Peakuyu
oOMeHa B BOJIHBIX PACTBOPAX JIEKTPOJIUTOB.

I'uaposn3 kak o0MeHHbIN npouecc. HeoOpaTuMblil rHpoiIn3 OpraHMYecKuX 1 HEOPraHUYEeCKUX
COCIMHEHMH U €T0 3HaYEHUE B IIPAKTUYECKON JEATEIBbHOCTH YEI0BEKA.

OO6partumslii rugponns conei. CtyneHuaTsiil ruaponus. [IpakTuueckoe npruMeHeHHEe THIPOIIU3a.
I'unponu3 oprannyueckux BemecTB (OeIKOB, )KUPOB, YIIIEBOIO0B, MOJIUHYKICOTUI0B, ATD) u ero
Ouosiornyeckoe U mpakTuiyeckoe 3HaueHne. OMbuIeHUEe KUPOB. Peakuus srepuduxanuu.
IIpakTHyeckue 3ansaTHA [[pUroToBnenne pacTeopa 3aJaHHON KOHIEHTPALMH.
OnexTponuTHuecKas auccouuanus. 'maponns coneil. CoctaBieHue ypaBHEHUHN THAPOIINA3A COJIEH.
Pemenue 3agau nmo teme: "PactBopsr"

CamocrosiTesibHas padoTa 00y4alOIIMXCs
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PactBopsl. Pemienue 3aga4y Ha onpeeneHne KOHIEHTPalul PacTBOPOB.
Juccomualys KUCIoT, IejIouei, coieii.
I'uaponus BemecTB (CooOIIeHNS).

Tema 1.9.
OKHuCINTEIBHO-
BOCCTAHOBHTEJILHLIE
peaxkiun

Coaep:xaHue yueOHOro MaTepuaJia

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu. CTeneHp okuciaeHus. BocctanoBurenu u
okucautenn. OKUCICHUE U BOCCTaHOBIIeHHE. BaykHe1Ine OKUCTUTENN U BOCCTAHOBUTEIIH.
BoccranoButenbHbIe CBOMCTBA METANIOB — MPOCTHIX BelecTB. OKUCIUTENbHbBIE U
BOCCTaHOBUTEJIBHBIE CBOMCTBA HEMETAJJIOB — MPOCTHIX BEIIECTB. BOCCTAHOBUTEIBHBIE CBOMCTBA
BELIECTB, 00pa30BaHHBIX AJIEMEHTAMH B HU3IICH (OTPUIATENbHON) CTEIIEHU OKUCICHHUS.
OxucIuTeNbHBIC CBOMCTBA BEIIECTB, 00Pa30BAHHBIX AJIEMEHTAMHU B BBICIIEH (TTOJOXKHUTEIHLHOM )
CTerneHu okucieHus. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BELIECTB, 00Pa30BaHHBIX
3JI€MEHTaMU B MIPOMEKYTOUHBIX CTEHICHSIX OKHCIICHUS.

Kunaccnpukanusi OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIX peaknuil. Peakuum MexaToMHOTO U
MEKMOJIEKYJISIPHOTO OKHCIIEHUS-BOCCTAHOBJIEHUS. Peakiium BHYTPUMOJIEKYJISIPHOTO OKUCIICHUS -
BOCCTaHOBJICHHS. Peakiny caMOOKHUCIIEHUSI-CAMOBOCCTAaHOBIICHUS (IUCITPOIIOPLIMOHUPOBAHUS).
MeTo/1bl COCTaBJICHHS YPABHEHUI OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuii. MeTton
ANEKTPOHHOrO OanaHca. BiusHue cpenbl Ha MPOTEKaHNWE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB.

XHUMHYECKUE UICTOYHUKH TOKA. DIEKTPOJIHbIE NOTEHIHAIIBI. P CTAaHAAPTHBIX 31€KTPOIHBIX
MOTEHIIMAJIOB (JIEKTPOXUMHYECKHUH Psi/i HANIPSHKEHUH METaJUIOB). ["albBaHMYECKUE DJIIEMEHTHI U
MPUHIHMIEI UX padoThl. CocTaBiIeHNE ralbBAHMUECKUX 3NIeMeHTOB. O0pa3oBaHue TraJbBaHUYECKIX
nap npu XUMHUYECKHX Tpolieccax. ["abBaHNYECKUE JIIEMEHTHI, TPUMEHSIEMbIE B )KU3HU: CBUHIIOBAs
aKKyMYIIATOpHas Oatapesi, HUKeJIb-KaJIMUEBbIe OaTapeu, TOMJIMBHBIC DIIEMEHTHI.

DNEeKTPOJIN3 PACIIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB. [Iporiecchl, mpoucxoasimue Ha
KaToJIE ¥ aHOJIe. Y PaBHEHUS JIEKTPOXUMHUUECKHUX MPOLECCOB. DIEKTPOIIN3 BOJIHBIX PACTBOPOB C
WHEPTHBIMH JIEKTPOAaMH. IJIEKTPOJIN3 BOIHBIX PACTBOPOB C PACTBOPUMBIMH JIEKTPOIAMH.
[IpakTHueckoe NpUMEHEHHE IEKTPOIIN3a.

IpakTuyeckne 3ansaTusa CocTaBieHUEe yPaBHEHUI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
DNEKTPOJIN3 PacIIaBOB U paCTBOPOB

CamocrosiTesibHas padora odyuawmuxcsi OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE peakiuu. MeTo
ANEKTPOHHOTO OasilaHca. DJIEKTPOJIU3 PACIUIaBOB U pacTBOpoB. CocTaBlieHHe ypaBHEHUH.
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Tema 1.10.
Knaccupuxauus
BeulecTB. IIpocTbie
BellecTBa

Conep:kanue y4eOHOT0 MaTepuaJa

Knaccudukanus Heoprannyeckux BemiecTs. [IpocTrie u cioxHbie BemecTBa. OKCUIbI, HX
kinaccuukanus. ['mapokcuipl (OCHOBaHUS, KUCIOPOACOAEpKAIINE KUCIOThI, aM(OTepHbIE
ruspokcuabl). Kucnotsl, ux knaccuduxanus. OcHoBanus, ux kiaaccugukanus. Conu cpeatue,
KHCJIbIe, OCHOBHBIE U KOMILIEKCHBIE.
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Mertamnsl. [TonoxkeHne METaIOB B IEPUOIMYECKON CUCTEME U OCOOCHHOCTH CTPOCHHMSI KX aTOMOB.

HpOCTBIG BCIICCTBA — MCTAJIJIbBI: CTpOGHI/Ie KpI/ICTaJIJIOB 1 MCTAJNIMYECKAasE XUMHUUYCCKasl CBA3b.
O6mume Gpuznueckre CBOMCTBA METAINIOB U UX BOCCTAHOBHUTEIIHPHBIC CBOMCTBA: B3aUMOICHCTBHE C
HeMeTauIaMH (KUCIOPOI0M, TaJIOT€HaMU, CEpOl, a30TOM, BOJIOPOIOM ), BOJOM, KUCIOTAMU,
pacTBOpaMu CoJjiei, OpraHUYECKUMH BEIIeCTBaMH (CIIMPTAMH, TaIOTeHAIKaHaMU, (DEHOJIOM,
KI/ICJIOTaMI/I), meJioyaMu. OKCI/IIIBI 158 I‘I/II[pOKCI/II[bI MCTAJIJIOB. 3aBI/ICI/IMOCTL CBOI>'ICTB 9TUX
COEIMHEHHH OT CTEeNEHEN OKHMCIICHHUS METAJIOB.

3HavYeHNE METAJJIOB B IPUPO/IE U >ku3HU opranu3MoB. Kopposus merasuios. [lonarue koppo3umu.
XuMuueckas Koppo3usi. DIeKTpoXxuMudeckast Koppo3usi. CriocoObl 3alUThl METAJIOB OT

koppo3uu. Ob1ue crnocoOsl MoIy4eHUs MeTaIIoB. MeTaisl B mpupoze. MeTalnyprus u ee BUJbL:

MUPO-, TUAPO- U IIECKTPOMETALTYPrusi. DIEKTPOJIN3 PACILUIABOB U PACTBOPOB COCAMHEHUN
METAJJIOB U €r0 MPAKTUYECKOE 3HAUEHUE.

Hememannwi. Ilonoxxenue HemetauioB B [leproauueckoii cucremMe, 0COOEHHOCTH CTPOEHMSI UX
aTOMOB. DJIEKTPOOTPUIIATEILHOCTD. biiaropoaHbie ra3pl. DNEKTPOHHOE CTPOECHHUE aTOMOB
OIaropoIHBIX Ta30B U 0OCOOEHHOCTH UX XUMHUYECKUX M (PU3HMUECKUX CBOWCTB.

Hewmerannsl — npoctslie BemecTBa. MIX aToMHOE U MOJNEKYJISIPHOE CTPOEHUE UX. AJUIOTPOIIHUA.
XuMuueckue cBoicTBa HeMeTau10B. OKUCIIUTENIbLHBIE CBOMCTBA: B3aUMOJAEHCTBHE C METAJLIAMH,
BOJIOPOJIOM, MEHEE AJIEKTPOOTPHUIIATEIbHBIMU HEMETAIIJIAMU, HEKOTOPBHIMH CJIOKHBIMH
BelecTBaMu. BocCTaHOBUTENLHBIC CBOMCTBA HEMETAJIOB B PEAKIIHSIX C TOPOM, KHCIIOPOJIOM,
CJIO)KHBIMH BEIIECTBAMU — OKHCIIUTEIISIMH (a30THOM M CEpHOM KUCIOTaMH | JIp.).
IIpakTHYeckne 3aHATHS

DIEKTPOJIN3 PACIVIaBOB U PACTBOPOB COEAMHEHUN METAJJIOB

CamocrosiTesibHasA padoTa 00yyaouuxcst

Mertamibl. DIEKTPOJIU3 pacilyIaBOB COEAMHEHUN METAIIOB. DJIEKTPOJIN3 PACTBOPOB COETUHEHUI
meTauioB. Hemerannsl. BeimmonHeHne 3a1anmil.

Tema 1.11.
OcHOBHBIE KJIACChI
HEOPTaHUYEeCKUX 1

OpPraHu4YecKux
coeIMHEeHUu i

Coaep:xxanue yueOHOro MaTepuaJia

Bonopoansie coennuenus Hemetauios. [TomydeHne ammuaka v XJa0poBOJOPOIa CHHTE30M U
KOCBeHHO. Pu3nueckue cBoiicTBa. OTHOLIEHUE K BOJIE: KUCIOTHO-OCHOBHBIE cBOMCTBA. OKCUIBI U
aHTUAPHUIbI KapOOHOBBIX KUCIOT. HeconeoOpasyromue u coieodpa3zyronue okcuabl. KuciaotHsie
OKCH/JIbI, UX cBOMcTBAa. OCHOBHBIE OKCH/JIbI, UX CBOMCTBA. AM(OTEpHBIE OKCHU/IbI, X CBOWMCTBA.
3aBHCUMOCTh CBOMCTB OKCHI0B METAJIOB OT CTENEHU OKUCIEHHS. AHTUAPHUIBI KApOOHOBBIX
KHMCJIOT KaK aHAJIOTM KUCIOTHBIX OKCHJIOB.

Kucnots! oprannyeckue u Heopraumueckue. KHciaoTel B cBeTe TEOPUH IEKTPOIUTHUECKON
nucconuanui. Kucnotsl B cBeTe nporonutuyeckoit reopun. Kinaccuduxaiys opranHndeckux u
HEOpPraHM4ecKux KUcaoT. O0Iue cBoiicTBa KUCIIOT: B3aUMOAECHCTBIE OPTraHUYECKHUX U
HEOPraHMYECKUX KUCIIOT C MeTalllaMU, OCHOBHBIMU U aM(pOTEPHBIMU OKCUAAMHU U TUJIPOKCH]IaMHU,
COoJIsIMH, 00pa3oBaHKe CIOXKHBIX 3pupoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPHUPOBAHHOM CEPHOI 1
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a30THOM KHCIIOT.

OcHoBaHuUs OpraHnyeckre u Heopranunueckue. OCHOBaHUS B CBETE TEOPUH IEKTPOIUTHUECKON
nuccoranuu. OCHOBaHUS B CBETE MPOTOIUTHYECKOM Teopuun. Kiaccudukaius opraHndeckux u
HEOPraHUYECKUX OCHOBAaHUN. XMMUYECKHE CBOWCTBA LIEJI0YEH U HEPACTBOPUMBIX OCHOBAHUM.
CBoiicTBa O€CKUCIOPOIHBIX OCHOBAHHI: aMMHUaKa U aMMHOB. B3anMHOe BIUsSHUE aTOMOB B
MOJIEKYJIE aHUJIMHA.

AMdoTepHbIC OpraHMYEeCKUEe U HEOpraHUIECKHe CoeTMHEHMS. AM(OTEpHBIC OCHOBAHUS B CBETE
MPOTOJIUTUIECKON TEOpUH. AM(POTEPHOCTH OKCHIOB ¥ TUAPOKCHUIIOB MEPEXOTHBIX METAIJIOB:
B3aHUMOJICHCTBHE C KHUCIOTaMH U IIEJIOYaMHU.

Comu. Knaccudukanus 1 XuMHIeCKUe CBOMCTBA coieir. OcOOCHHOCTH CBOMCTB COJICH
OpraHUYECKUX U HEOPTraHMYECKUX KUCIOT.

['enernueckas cBsI3b MEXK]y KJIaCCAaMU OPTaHMYECKUX U HEOpraHW4YeCcKux coeanHeHuil. [lonstue o
TEHETUYECKOM CBSI3M M TEHETUUYECKHX PsaX B HEOPTAHMUECKOM U OPraHUYeCKON XUMUH.
I'eneTndeckue psapl MeTauia (Ha IpuMepe KaJbIUs U JKelie3a), HeMeTasuia (Cepbl U KpEeMHHUS ),
MEPEXOIHOTO IEMEHTa (LIMHKA). [ eHeTnYecKue psibl U TEHETUYECKask CBSI3b B OPTaHMYECKOM
XUMHH. EAMHCTBO MHpa BEIIECTB.

IpakTuyeckue 3ansaTusa Heopranuueckue coequnenust. Oxcunpl. OcHoBaHusl. KUCIOTHI.
[Tonyuyenue xJ10poBOIOPOAA U CONSTHOM KUCIOTHI, UX CBOMCTBA.

Comu. I'eneTnueckas CBsi3b MEX]y KJIaCCaMU OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHHM.
CamocrosiTesibHasA padoTa 00yyaromuxcst

XUMHUYECKHE CBOMCTBA OKCHIOB, OCHOBAHUI, KUCIIOT. X MMHYSCKHE CBOMCTBA COJICH.
['eHeTnyeckasi CBSI3b MEXKY KJIACCAMHM OPTAHMYECKUX M HEOPTAHMUECKUX COCAMHEHUM.

Tema 1.12. Xumus
JIEMEHTOB

Coaep:xanue yueOHOro MaTepuaJia

S-Dnemenmboi

Bogopon. /IBoiicTBeHHOE MOJI0KEHHE BOJAOPOa B MepuoIndeckoii cucteme. M3o0Tombl
Bogoposa. Tspkemas Boga. OKUCIUTENBHBIE B BOCCTAHOBHTEIBHBIC CBOMCTBA BOJIOPOJIA, €TO
MoJiydeHue U npuMeHeHue. Pob Bojopo/ia B )KMBOW U HEXKUBOM TIPUPO/IE.

Boma. Posb BoJBI Kak cpeoo0pa3yroniero BemecTBa KISTKH. JKOIOTHUSCKAE aCTICKThI
BOJOIOJIL30BAHHA.

Onementsl [A-rpynmel. [Ienounbie Mmetamuibl. OOIIas XapakTepUCTHKA MIETOYHBIX METAIJIOB Ha
ocHOBaHUU nonoxkeHus B [lepuonnyeckoii cucreme snementoB JI. . MenneneeBa u cTpoeHus
aToMoB. [lonydyenue, GU3NIecKre U XUMHYECKHE CBOMCTBA MIEIIOYHBIX METaTOB. KaTHOHBI
IIEIOYHBIX METAJIJIOB KaK BaKHeHIIas XuMuueckas (hopMa uxX CyIiecTBOBAHUS, PEryIsTHBHAS POJIb
KaTHOHOB KaJIWs U HATPUS B )KUBOU KJIeTKe. [I[pUpoTHBIe COSTUHEHUS HATPHUS M KaJIHS, UX
3HAYEHUE.

OnemeHTsl [IA-Tpymmer. OOIast XapakTepHUCTHKA MIET0OYHO3EMETBHBIX METAUIOB M MarHUs Ha
ocHoBaHuM nonoxxenus B [lepuonnueckoii cucreme snementoB /1. . MenneneeBa u cTpoeHus
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atomoB. Kanbiuii, ero nosydenne, pu3nyeckue U XUMUYECKHUE CBOMCTBA.

Baxneiiine coegnHeHUs KaJIbLIMs, UX 3HaU€HUE U TpuMeHeHue. Kanbuuii B npupose, ero
OuosoruUecKas posb.

p-Onemenmol

OnemenTsl HHTA-rpynnel AmtoMuHui. XapakTeprucTHKA aTlFOMUHKS HA OCHOBAHHMH TTOJIOKEHUS B
[Tepuoanueckoit cucreme 3semenToB /1. 1. MenneneeBa u ctpoenus aroma. [lomydyenue,
¢du3nuecKkre U XUMHUYECKUE CBOMCTBA allfOMUHMS. BaskHele coeiMHeHNs aTlOMUHUS, UX
CBOICTBa, 3HaUEHHUE U NTpUMEHEHUE. [IpupoiHbIe coeTMHEHUS AIIOMUHUSL.

OnemenTtsl [VA-rpynmsl. Yrinepoa u kpemHuil. O01mas XapakTeprucTUKa Ha OCHOBAaHUU UX
nonoxenus B [lepuoanueckoii cucreme /. I. MenaeneeBa u crpoenust aroma. [IpocTsie BemiecTsa,
00pa3oBaHHbBIE STUMH 1eMeHTaMu. CBOWCTBA aJUIOTPOIHBIX MOAU(UKALINI yraepoia, ux
3Ha4YeHHE U npuMeHeHne. OKCUabl U TUAPOKCUBI YIIIEpoia U KpeMHHUs. Baxxneimue conmn
YTOJIbHOM ¥ KpeMHUEBOM KUCIO0T. CHUIIMKaTHASI TPOMBIIIIIIEHHOCTb.

[TpuponooOpa3yroias poib yriepoa Ajs )KMBOU U KPEMHUS 711 HEKUBOUN MPUPOJIbI. DJIEMEHThI
VA-rpynmel. O01mast XapakTeprcTHKa YIEMEHTOB 3TOU TPYIIITBI HA OCHOBAaHUH X ITOJIOKEHUS B
[lepuonnueckoii cucreme 3nemenToB Jl. . Menneneesa u ctpoenns aroMoB. CTpOEHUE MOJIEKYJIbI
a30Ta M aJUIOTPONHBIX MoauduKkanuii pocdopa, nx Gu3nIecKre 1 XUMUIECKHUE CBOHCTBA.
Bogopoausie coenunenus anemeHToB VA-rpynmbl. Okcusl a3oTa 1 pochopa, COOTBETCTBYIOLIUE
uM KUCIoThl. Conu 3TuX KucaoT. CBOHCTBA KHCIOPOAHBIX COSAMHEHU a30Ta u pochopa, ux
3HaueHHUE U NpuMeHeHue. A30T u pocdop B mpupojie, ux OUOIOrHIecKas PoJib.

Onementsl VIA-rpynnsl. XanbkoreHsl. O0111as XapakTepUCTUKA XalIbKOT€HOB HA OCHOBAHUHU UX
nonoxenus B [lepuoanyeckont cucreme anemeHnToB /l. 1. Menaeneesa u CTpoeHUsI aTOMOB.
XanbKOreHbl — IMpocThie BeuecTBa. AyutoTponus. CTpoeHue MOJIEKYJ aJlJIOTPOITHBIX
Moaudukanuii u ux cpoiictsa. [lonyyeHne u npuMeHeHHE KHUCIOPO/Ia U cepbl. XalbKOTEHBI B
MpUpO/IE, UX OHOJIOTHYECKas! POJib.

Onementsl VIIA-Tpymnmel ["anorenst. OOmias XxapakTepUCTHKA TAIOT€HOB HA OCHOBAHUU UX
nonoxeHnus B [lepnoanueckoii cucreme anemeHToB 1. V1. MeneneeBa u CTpOE€HHUs aTOMOB.
I"aymoreHnsl — MpoCTHIE BELECTBA: CTPOCHUE MOJIEKYJI, XUMUYECKHE CBOMCTBA, ITOIy4EHHUE U
IIPUMEHEHHUE.

Baxneiiine coeAMHEHUs TAJIOT€HOB, UX CBOMCTBA, 3HAUEHUE U ITPUMEHEHUE. ["anoreHsl B
npupoje. buonornueckas posib rajJoreHos.

d-Onemenmor

OcobGennoctu ctpoeHust aromos d-anemenTos (IB-VIIIB-rpynm). Meab, nuHK, XpoMm, xeneso,
MapraHel] Kak MPOCThI€ BEIIECTBA, UX (PU3NUECKUE U XUMUUECKHE CBOMCTBA. HaxoxaeHue 3Tux
METAJIJIOB B MPUPOJIE, UX ModydeHue u 3HaueHue. CoeqrHeHus d-31eMeHTOB ¢ pa3IMYHbIMU
CTETIEHSMH OKUCIIEHMSI. XapaKTep OKCUAOB U THIPOKCHIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT
CTENeHH OKHCJICHHs MeTalla.
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IIpakTuyeckue 3aHATHSA

[TonydyeHue u vcciaen0BaHNnEe CBOMCTB TMAPOKCUAOB ATIOMUHUS U LINHKA.
JuddepennrpoBaHHbIi 3a4eT

CamocrosiTesibHas paboTa 00y4arOmMXCs

XapakTepUCTHKA IIEJIOYHBIX U HIEJOYHO3EMENIbHBIX METAIIOB. XapaKTepUCTHKA BOJOpOJa U
BoJibl. XanbkoreHbl. DneMeHThl VIIA-rpynmnbl.d-anemenTs. CooOreHus.

Pa3ned 2. Oprannveckasi XMMHA 144

Tema 2.1. IIpenmer 12
OPraHH4YecKOH Coaeprxanue yueOHOIro MaTepuaJa 6 JIP 1-3
xumun. Teopust IIpenmer opranuyeckoii xumun. [lonsarue 00 opraHMYECKOM BEIIECTBE U OPTaHUYECKOM XUMHUH. MP 1-2
CTPOEHUS Kpatkuii ouepk uctopuu pa3BUTusl OpraHnyeckoil XumMuu. OCOOEHHOCTH CTPOEHUSI OPraHUUECKUX P 1-6
OpPraHuYecKux COCTMHCHU.

coeIMHEeHU I Teopus crpoeHus oprannyeckux coennnenuii A. M. byrieposa. [Ipeanocsuiku co3anus TEOpUn

ctpoeHusi. OCHOBHBIE T0JIOXKEHU Teopuu cTpoeHust A. M. bytiepoBa. XuMuueckoe cTpoeHue U
CBOMCTBa oprannyeckux BemecTs. [Torsarue 06 nzomepuu. CriocoOs 0TOOpaXKEHUsT CTPOCHUS MOJIEKYIIBI
(popmyibl, Mogenn). 3nauenue Teopun A. M. ByTiepoBa Juist pa3BUTHS OpraHUYECKON XUMUM U
XUMHUYECKHUX IIPOTHO30B.

Crpoenue aToma yriaepojia. DJIeKTPOHHOE 00J1aKo U OpOUTallb, S- U p-opOUTaNIU. DIIEKTPOHHBIE U
AJIEKTPOHHO-Tpaduueckue GopMyIibl aTOMa Yriiepoaa B OCHOBHOM U BO30YKIIEHHOM COCTOSTHUSIX.
KoBasieHTHas xMMHYecKas CBsA3b U ee Kiaccu(uKanus Mo crnocody nepekpbiBaHus opouraneit (- u m-
cBs3u). [lonarue rubpunnzanuu. Paznuunble TUIbI ruOpuau3auy 1 popma aTOMHBIX opOUTasei,
B3aMMHO€ OTTAJIKMBaHHE THOPUAHBIX OpOUTANIel U UX PACIIONOKEHHE B IPOCTPAHCTBE B COOTBETCTBHUHU C
MUHUMYMOM 3Hepruu. ['eomeTprs MoieKy BelecTB, 00pa30BaHHBIX aTOMAMHU YIJIepoja B pa3Iu4HbIX
COCTOSIHUSIX THOPUIU3AIHH.

Kaaccudukanusa oprannyeckux coequHenmii. Knaccudukanus opraHn4ecKuxBeIecTBB 3aBUCUMOCTH
OT cTpoeHus yraeponaHoi nenu. [lonstue gpynkipronansHol rpynnsl. Kiaccudukanms opraHndeckux
BELIECTB M0 TUMY (QYHKIUOHAIBLHONU IPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPIAaHMYECKHX BellecTB. TpUBUaIbHbIE Ha3BaHUs. PanoHanbHas
HOMEHKJIaTypa Kak npeamectseHHuna HomeHknatypsl [UPAC. Homenkiatypa [UPAC: npunummnst
00pa3oBaHMs Ha3BaHUH, CTAPIIMHCTBO (DYHKIIMOHAJIBHBIX IPYIII, MX0003HaYeHHE B MpeduKcax u
cypdurkcax Ha3BaHUI OPraHUYECKHUX BEIIECTB.

Tunbl XMMHYECKHX CBsI3ell B OPraHNYeCKUX COeJMHEHHUAX H CIIOCO0bI MX pa3phbiBa.
Krnaccudukanys KOBaJeHTHBIX CBSA3€H 10 3JIEKTPOOTPULIATEIHHOCTH CBSI3aHHBIX aTOMOB, CIIOCO0Y
NepeKpbIBaHUS OpOUTaleil, KpaTHOCTH, MEXaHU3My 00pa3oBaHus. CBs3b MPUPOJIbI XUMUYECKOH CBSI3U C
TUIIOM KPHUCTAJNIMYECKOM PelIeTKH BEeIeCTBa U ero (hu3nuecKuMy cBoiicTBamMu. Pa3pbIB XUMHUYECKOM
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CBSI3HM KaK Tpoliecc, oOpaTHBIN ee 00pa3oBaHUI0. [ OMOTUTHYECKUN U TETEPOTUTHICCKUN Pa3phIBBI
CBSI3€H, X COIOCTABICHHE C OOMEHHBIM U JIOHOPHO-aKLIENTOPHBIM MEXaHU3MaMHU X 00pa30BaHMSL.
[TonsiTre cBOOOMHOTO paarKaia, HyKJIeo(hUIbHON U JIEKTPOOUILHON YaCTHIIBI.

Kunaccnpukanus peakuuii B opraHnyeckoi XuMuM. [onstue o Tuax u MexaHu3Maxpeakui B
opranuueckoit xumuu. CyocTpat u pearent. Knaccudukamnus peakiuii mou3MEHEHHIO B CTPYKType
cyOcTpara (mpucoeIuHEHUE, OTILEIUIEHUE, 3aMELIIEHNE, N30MEPU3allMsl) U TUILY peareHTa (paJuKaabHble,
HYKJICO(PUIBHBIC, IJIEKTPOPUIBHBIC).

Peaknuu npucoenunenus (AN, AE), snumunuposanus (E), 3amemienus (SR, SN, SE),uzomepuzanuu.
Pa3HoBHIHOCTH peakIuil KaXK10ro TUIIA: THAPUPOBAHUE U IETHIPUPOBAHUE, FAJIOTEHUPOBAHUE U
JeraJIorTeHUPOBAHNE, TUAPATALNS U IETUAPATALINS, TUAPO - FaJJOTEHUPOBAHUE U
JETUAPOTAIOTEHUPOBAHUE, TOJTUMEPU3AIUS U TOJIMKOHCHCAIMS, TIeperpynnupoBka. OcobeHHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIMI B OPrAaHMYECKON XUMHUH.

CoBpemeHHbIe NPeJCTaBJIeHUs] 0 XUMHUYECKOM CTPOEHHHM OPraHNYecKHX BellecTB.

OcHOBHbIE HaNpaBJICHU pa3BUTUA Teopuu cTtpoeHust A. M. Bytneposa. M3omepus opraHndeckux
BelIeCTB U €€ Bubl. CTpYKTypHas H30MEpHsI: MEKKIIACCOBasl, YTIEPOAHOIO CKEJIETA, OJ0KEHUS
KpaTHOM CBSI3U U (PyHKUIMOHANIBHOM rpynmsl. [IpocTpancTBeHHAs U30MepuUs: FreOMeTpHUecKas u
onrtuyeckas. [lonarue acummerpudeckoro eHTpa. buonornueckoe 3HaueHHE ONTUYECKON H30MEPHH.
B3anMHOe BausiHHE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEUIECTB.

IIpakTHYecKkre 3aHATHS 2 JIP 1-3
MopennpoBaHre MOJIEKYJI OPraHUYECKUX BEIIECTB MP 1-2
CamocrosiTesibHas padoTa 00yyaromuxcs. 4 IIP 1-6
Knaccudukanus oprannueckux coequnennid. CoctaBieHne omopHou Tabmuisl «Kiacchl opraHu4ecKux
coeaunenuiy. Knaccudukanus xumuueckux peaxiuii. CocTaBieHHe CXEMBI.
Tema 2.2 15
IIpeneabHbie Coaepxanue y4eOHOIro MaTepuaa JIP 1-3
YI/1€BOAOPOAbI I'omosnornueckuii psig aakanos. [lonstue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOCHUSI TPEAETbHBIX MP 1-2
YIJI€BOIOPOAOB. AJIKaHbl KaK NPEACTaBUTEIH NPEAEIBHBIX YIIIEBOJOPOIOB. ITP 1-6

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI METaHa U IPYTUX aJIKaHOB. [ 'oMoI0rnueckuii
psa u u3oMepus napadpuHoB. HopManbHOE U pa3BeTBICHHOE CTPOSHHE YIIIEPOJHOM 1IETH.
Homenkiatypa ankaHoB U alKIJIBHBIX 3aMecTuTesneil. dusnyeckne cBOWCTBA alTKaHOB. AJIKAHBI B
IIPUPOJE.

XHuMHYeCKHe CBOMCTBA AJIKAHOB.MeEXaHN3M peakuu XJIOPUPOBaHUs ajJKaHOB. Peaknun
JNETUIPUPOBAHMS, TOPEHUS, KATAIMTUYECKOIO OKUCIIEHNS alKaHOB. KpeKUHT aJlkaHOB, pa3INuHbIE BUIBI
KpEKHUHTIa, IPUMEHEHHE B IPOMBIIIIIEHHOCTH. [IMponn3ns, KoHBEpCHs MeTaHa, N30MEPU3ALINS AIKAHOB.
IIpuMeHeHne u coco0bI NOTy4YeHHs aakaHoB. O0JacTu NpUMEHEeHUs ankaHoB. [IpombliIeHHbIE
CrocoObI MOJTYYEHHS AJIKAHOB: MOJyYE€HUE U3 IPUPOIHBIX UICTOYHUKOB, KPEKHHT apadUHOB, MOJTYYEHHE
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CUHTETHYECKOTO OCH3MHA, Ta3u(uKaius yris, THAPUPOBAHNE alKaHOB. JlabopaTopHbIE CLIOCOOBI
MOJIy4eHUs AIKaHOB: CUHTE3 Bropiia, 1ekapOoKCHIIMpoBaHKe, THIPOIN3 KapOua allOMUHHUS.
Huxkaoankanbl. ['oMoIOTHYECKHI Pl 1 HOMEHKIIATYpa IUKIIOANTKAHOB, UX oOmasdopmyna. [lonsarue o
HanpspKeHUU 1ukia. i3oMepust IUKII0aIKaHOB: MEXKJIACCOBasl, YIJIEPOJIHOIO CKEJIETa, TEOMETPUUYECKAS.
[Tonydenue u ¢pusnyeckue cBOWCTBA IIUKIOATKaHOB. XUMUYECKUE CBOMCTBA LUKII0aNKaHOB. Crienuduka
CBOMCTB HUKIOAIIKAaHOB € MaJIbIM pasMCpOM IHKJIA. PeaKI_[I/II/I MNPUCOCAUHCHUSA U PAJUKAJIBHOI'O
3aMelIeHUs.

IIpakTnyeckune 3aHATHSA 10 JIP 1-3
Anxansl. Homenknarypa u nzomepus. CocTtaBiieHrue CTPYKTYpPHBIX (OpPMYJI U HA3BaHUI aJIKAHOB. MP 1-2
Cocrasiienre (GopMyIl TOMOJIOTOB U U30MEPOB alikaHOB. CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MOTYICHUS IIP 1-6
asnikaHoB. Perenue 3a1a4 Ha BBIBOJT (DOPMYJT QTKAHOB.
CamocrosiTesibHAs padoTa 00y4arOUIMXCH. 5)
YrineBonopoasl. CocTaBlieHHE OMOPHOM TaOyMIbl "'YTaeBoa0poabl". AJIKaHbl. 3aaHUs Ha
HOMEHKJIATYPY U COCTaBJIEHUE CTPYKTYPHBIX (hopMyi, popMy1 H30MEPOB U TOMOJIOTOB
ankaHoB.Pelienue 3a1a4 Ha BBIBOJI MOJICKYJISIPHBIX (hopmyit.
Tema 2.3. 15
JTUJIEHOBBIC U Coaep:xkaHue y4eOHOro MaTepuaJia 2 JIP 1-3
AMEHOBLIE T'omonornueckuii psig ajJiKeHOB. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbI ATUIIEHA U MP 1-2
YIJ1€BO0POIbI ankeHoB. ['oMmonornyeckut pan u odmas Gopmyna aakeHoB. M30MepHs 3STUICHOBBIX YITIEBOJAOPOIOB: ITP 1-6

MEJKKJIACCOBAas, YIJIEPOIHOTO CKEJIeTa, OJIOKEHUS KPaTHOU CBsI3H, reoMeTpuueckas. OcoOeHHOCTH
HOMEHKJIATYPhI 3TUJIICHOBBIX YIVIEBOJOPOIOB, HA3BaHUS BaXHEUIINX paaukanoB. dusndeckue cBoNCTBa
AJIKCHOB.

XuMHYecKHe CBOHCTBA AJIKeHOB. DIIeKTPO(UIbHBIN XapakTep peakluil, CKIOHHOCTb K peaKIusIM
MIPUCOETUHEHM S, OKUCIICHHUS], Tonumepu3anni. [IpaBnino MapKOBHHKOBA U €ro 3JIEKTPOHHOE
o0ocHoBaHue. Peakuiuu ranoreHupoBaHusi, THPOTaloreHUPOBaHMs, THPATAlMH, THAPUPOBAHHMSL.
Mexanusm AE-peakiuil. [lonsTie o peakuusix noaumepusanuu. ['openne aakeHoB. Peakium okuciaeHus
B MATKHX M KECTKHMX YCIOBUsX. Peakuus Barnepa u ee 3HaueHue a1 0OHapyKeHUs HEeTIpe1ebHbIX
YTIEBOAOPOAOB, OJIy4YEHUS TIINKOJIEH.

IIpuMeHeHne u coco0bI NOTYy4YeHHs AJKEeHOB. Vcronb30BaHNe BEICOKONW PEaKIIMOHHOM ClIOCOOHOCTH
AJIKEHOB B XMMUYECKOW TPOMBINUIEHHOCTH. [Ipumenenne stunena u nponwieHa. [I[pomelieHHbIe
CTIOCOOBI OJTYYEHHUs AJIKEHOB. Peakiiuu erupupoBaHus U KpeKHHTa ajakeHoB. JJabopaTopHble criocoObl
MIOJIyYEHUS AJIKCHOB.

Aaxanuensl. [Tonarue u kinaccupukanus TMEHOBBIX YTIIEBOJOPO/IOB MO B3aUMHOMY PacIONI0KEHUIO
KpaTHBIX cBsi3ed B MoJiekysie. OCOOEHHOCTH AJIEKTPOHHOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS
COIPSKEHHBIX NUEHOB. [IoHsATHE 0 T-2/IEKTPOHHOM cucTeMe. HoMeHKIIaTypa JTUEeHOBBIX yIIIEBOAOPOIOB.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB COMPSYKEHHBIX IMEHOB KaK CJIEJICTBUE UX AIEKTPOHHOI'O CTPOEHHUSI.
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Peakmuu 1,4-npucoenunenus. [Tomumepusanus nueHoB. CiocoOb! MOTYyYSHUS JUCHOBBIX
yrieBonopoaoB: padbotsl C. B. Jlebenea, AeruipupoBaHue aqKaHOB.

OcHOBHbIE NOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI (HA MpUMepe NMPOAYKTOB
NOJMMePHU3ALNHU AJIKEHOB, AJIKAIMEHOB M UX FaJI0reHONPOn3BOAHBIX). MOHOMED, MOJTUMED, pEaAKITUs
MOJUMEpU3ALIUH, CTENIEHb MOJMMEPHU3ALINK, CTPYKTYPHOE 3B€HO. THIIbI MOJIMMEPHBIX IENEH: JIMHEHHBIE,
pa3BeTBJICHHBIC, cliuThie. [loHATHE O cTepeoperysspHbIX nojuMepax. [lomumepsl TepMOIIIaCTUYHBIE U
TepMopeakTuBHbIe. [IpencraBnenne o miacrmaccax u snactomepax. [lom3TrieH BBICOKOro U HU3KOTO
JIaBJICHUS, €r0 CBOMCTBA U IpUMeHeHue. [lonmnponuieH, ero npuMeHeHUe U CBOMCTBA.
lanmorenconepskaniye mouMepsl: TehI0OH, TOTUBUHWIXIOpUA. Kaydykn HaTypalbHBIN 1
cUHTeTHYEeCKHEe. BykaHu3anus kaydyka, pe3nHa U Y00HUT.

I[MpakTuyeckue 3aHATHS

CocraBiieHHe CTPYKTYpPHBIX (hopMyIl, GOPMYI TOMOJIOTOB ¥ H30MEPOB alIkeHOB. CBOWCTBA, MPUMEHEHUE,
crocoObl Moay4YeHus ankeHoB. [lomyuenne Merana, STUIeHa U U3YYEHHE UX CBOWMCTB. AJIKaJMEHBI.
CocraBneHue CTpYKTYpPHBIX (pOpMYJI, TOMOJIOTOB, H30MEPOB.

CamocrosiTesibHasA padoTa 00yyaromuxcs.

AJkeHbl. 3a/1aHUs] HA HOMEHKJIATYPY U COCTaBJICHHE CTPYKTYPHBIX (hopmyit, GOpMyIT H30MEPOB U
TOMOJIOTOB aJIKEHOB.

Ankensl. AnkaaueHsl. Pemmenue 3a1a4d Ha BRIBOJI MOJICKYJISIPHBIX (hopMyoI.

JIP 1-3
MP 1-2
ITP 1-6

Tema 2.4.
AlleTHJICHOBBIE
YIJIEBOAOPO/bI

Coaep:xaHue yueOHOro MaTepuaJia

I'omosornuyeckuii psig AJIKMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE ALIETHIIEHA U JPYTUX
ankuHoB. ['oMonornueckuit pana u obmas popmyna ankuHoB. HomMeHKkIaTypa aleTuaeHOBbIX
yrieBooponoB. M3omepus MexkinaccoBas, yriiepoIHOTO CKENETa, MOJI0KEHUS KPaTHOH CBSI3H.
XuMHUYecKue CBOMCTBA U MPUMeHeHHne aJIKMHOB. OCOOCHHOCTH peaKIMi MPUCOETUHEHUS IO TPOHOM
yraepoa-yraepoaHoil csazu. Peakuus Kyueposa. [IpaBuiio MapkoBHUKOBa IPUMEHUTENBHO K
aneruseHam. [1oIBI3KHOCTh aToMa BOJI0po/ia (KUCIOTHBIE CBOMCTBA aTKMHOB). OKHUCIICHHE alTKMHOB.
Peaknus 3ennnckoro. [IpumeHeHne aneTuneHoBbIX yrieBoaopo1oB. IlonuBununanerar.

Ilosryuenne ajxkuHoB. [lonyuenue aneTuiaeHa NMpPoIu30M METaHa U KapOUJHBIM METOJIOM.

IIpakTHYecKkHue 3aHATHA
Anxunbsl. AueruneH. Homenknarypa u uzomepusi. CoctaBieHue CTpyKTYpHBIX Gopmyi, hopmyn
TOMOJIOTOB U M30MEpOB aJIKMHOB. CBOMCTBA, IPUMEHEHHUE, CITOCOObI MOJIyYEHHsI aJIKUHOB.

CamocrosiTesibHas padoTa o0y4yaroumuxcs.
AnkuHBL. 3a/1aHUs HA HOMEHKJIATypy U COCTaBJIEHHE CTPYKTYPHBIX (hopMyd, HOpMyIT H30MEPOB U
TOMOJIOTOB aJIKWHOB Perienne 3a1ad Ha BEIBOJI MOJIEKYJISIPHBIX (hOPMYIIL.

JIP 1-3
MP 1-2
P 1-6

Tema 2.5.
ApoMaTnueckue
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YIJ1€BOAOPOAbI

Conep:xxaHue yueOHOro MaTepuaJia

I'omosiornyeckmii psii apeHoB. beH301 Kak IpeACTaBUTENb apeHOB. Pa3BuTHe mpeAcTaBICHH O
crpoenuu Oen3ona. CoBpeMeHHBIE MPEICTaBICHUS 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOSHHUH
6ensona. OOpa3oBaHHe apoMaTHYeCKoil T-cucTeMbl. ['oMonoru 6eH3oa, UX HOMEHKIAaTypa, 00IIas
¢dopmymna. Homenknarypa it [u3aMenieHHbIX TPOU3BOIHBIX OeH3011a: opmo-, Mema-, napa-
pacnosoxeHue 3amectureneil. uznueckue CBOMCTBa apeHOB.

XuMu4yecKHe cBoiicTBa apeHoB. [Ipumeps! peakiuii 3JeKTPOPUILHOTO 3aMELCHHS: TaIOTeHUPOBAHUS,
AIKWJINPOBAHUS, HUTPOBAHUS, CylIb(QUpOBaHUs. Peakiiuu ruipupoBaHusi U MPUCOSIMHEHUS XJI0pa K
oensony. OcoOEHHOCTH XMMHYECKHUX CBOMCTB TOMOJIOTOB O¢H30J1a. B3anMHOe BIIMsSIHAE aTOMOB Ha
puMepe roMoJioroB apeHoB. OpueHTalMs B peakuusix 3JaeKTpoduiabHoro 3ameeHus. OpueHTtanTsl [ u
II pona.

IIpumeHeHue u noyyeHue apeHoB. [I[pupogHbie UCTOYHUKY apOMATHYECKHUX YTIIEBOJOPOIOB.
Apomatu3zaiys ajJKaHOB U HUKJIOAJIKAaHOB. AJIKMJIMpOBaHUE OEH30J1a.

IIpakTH4yeckue 3aHATUSA
Apenbl. Pemienue 3aa4 Ha BBIBOJ JOPMYI YTIIIEBOJOPOJIOB.

CamocrosiTesibHasA padoTa 00yyaromuxcs.
Apenbl. 3aaHusl HA HOMCHKJIATYPY M COCTABJICHUE CTPYKTYPHBIX (hopmMyt, (hOpMyIT H30MEPOB U
T'OMOJIOTOB.

JIP 1-3
MP 1-2
P 1-6

Tema 2.6.
IlIpupoxnbie
HCTOYHHUKU
YIJIEBOIOPO/IOB

Coaepxkanue y4eOHOIro MaTepuaJa

Hedrs. Haxoxnenue B mpupoje, coctaB U puznyeckue cBoiictBa HeTu. TOMIMBHO SHEPreTHUECKOe
3HaueHue Hetu. [IpombinienHas nepepadorka Hedtu. Pextudurkanus HedpTH, OCHOBHBIE (PpaKLuy ee
paszieneHus, uX Ucroyib3oBaHue. BropuuHnas nepepabotka HepTenpoaykToB. Pektudukanus Masyra npu
yMeHbIIIEHHOM J1aBiaeHnu. Kpekunr Hegrenponyktos. Paznuunbie BUbI KpekuHra. M3omepusanus
AJIKaHOB.

ANKUIMpOBaHHUE HENpeAebHbIX YIiIeBo10po10B. Pudopmunr Hedrenpoaykros. KagectBo
aBTOMOOWJIBHOTO TOIIMBA. OKTaHOBOE YHCIIO.

IIpuponublii 1 MoNyTHLIA HepTAHOM rasel. CpaBHEHNE COCTaBa MPUPOAHOIO U MOMYTHOT'O Ta30B, X
IIPAKTUYECKOE UCIIOIb30BaHUE.

Kamennsblii yrosb. OCHOBHbIE HAIIPaBJIEHUSI UCIIOJIb30BaHMSI KAMEHHOTO yIuisl. KokcoBaHME KaMEHHOTO
YT, Ba)KHEHUIIUE MPOIYKTHI 9TOTO MPoLEecca: KOKC, KAMEHHOYTOJIbHASL CMOJIA, HAJICMOJIBHAS BOJA.
DKOJIOTHYECKHE acleKThl JOOBIYH, NEpepadOTKU U MCIIOJIb30BAaHMsI TOPIOUMX HCKOMAEMBIX.

IIpakTHYeckue 3aHATHA
KonTposbHas padora: «YrJieBoJI0poabi»

CamocrosiTesibHas padoTa 00y4alOIIMXCH.

JIP 1-3
MP 1-2
ITP 1-6
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[TpupoHbIe HICTOYHUKH YTIIeBOI0PO0B. COOOIIEHN .

Tema 2.7.
I'mapoxkcuibHbIE
coeTMHEeHHUs

Copep:kaHue y4eOHOTro MaTepuaJa

Ctpoenue u kjaaccupukanusa cnupToB. Knaccupukanus cCiupToB 1O TUITY YTIIEBOAOPOIHOTO
paaukana, Yuciy ruIpOKCUIIBHBIX TPYII U TUILYy aTOMa yriiepoja, CBA3aHHOTO C TUAPOKCUIBHOU
Ipynnoi. 1eKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE TMAPOKCUIIbHON Ipynibl. BinsHue cTpoeHus
CIUPTOB Ha UX (U3NYECKUE CBOWCTBA. MeXMOJIEKYIsIpHAas BOAOPOIHAS CBS3b. [ OMoIornuecKkuit ps
MpeebHBIX OHOATOMHBIX CIUPTOB. M30MepHs 1 HOMEHKIIATypa alKaHOJIOB, UX 00mas Gpopmya.
XHMHYeCKHE CBOICTBA AJIKAHO0JI0B. PeakiinoHHast ciocoOOHOCTD MPeAeIbHBIX OJJHOATOMHBIX CIIUPTOB.
CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHM4YECKUX U HEOPTaHUYECKUX COEIMHEHUH, CoAepKaILUX
OH-rpynmy: KUcI0T, OCHOBaHUM, aM()OTEPHBIX COCTMHEHHI(BO/IbI, CITUPTOB). Peaknuw,
IIOATBEPKIAIOIIHE KUCIOTHBIE CBOMCTBA CIIUPTOB. Peaknny 3amMeIenns THIpOKCUIbHOU IPYIIIIHIL.
MesxmorexynsipHast JeruapaTainus CliupToB, YCIOBHS 00pa30BaHUs MPOCTHIX APUPOB. ClH0KHBIE FIPUPHI
HEOpPraHUYECKUX U OPraHMYECKUX KUCIIOT, peakuuu sTepupukanun. OKUCIeHUE U OKUCIUTEIbHOE
JErUIpUpOBaHUE CIIUPTOB.

Crnoco0blI nmoJry4yeHusi CIMPTOB. [ 'uaposin3 rajnoreHankadoB. ['uapaTaiys aakeHoB, YCIOBUS €€
npoBeneHus. BoccraHoBieHrne KapOOHUIIBHBIX COSTUHEHUH.

OtaenbHbIE MPeACTABUTENH AJIKAHOJIOB. MeTaHoI, ero NpOMBIIUIEHHOE MT0JIY4YeHHE U IPUMEHEHUE B
MIPOMBIIITIEHHOCTH. bronoruueckoe aeiictBue MmeraHona. Crernuduieckue croco0bl MOMTydeHus
STUJIOBOTO cnupTra. PU3HOIOTNYECKOE NEUCTBUE TAHOJIA.

MHoroaromubie cnupThl. V30Mepurs 1 HOMEHKIIATypa MPeACTaBUTEIIEH ABYX- U TPEXaTOMHBIX

CIIMPTOB. OCo0EHHOCTH XUMHYSCKUX CBOHMCTB MHOTOATOMHEIX CIIMPTOB, UX KAYCCTBCHHOC O6H3py>KeHI/I€.

OTnenbHbIE MPEICTABUTENN: ATUIICHIJIUKOIIb, TIMLEPHUH, CIIOCOOB! UX MOJTYUYEHUs, TPAKTHUECKOe
IIPUMEHEHHUE.

®eHo.1. DNIEKTPOHHOE M TPOCTPAHCTBEHHOE CTpoeHue (peHona. BzaumHoe BIusHIE apoMaTHYeCKOro
KOJIbIIa U THIPOKCHIIBHOM TPYIIIBL.

XuMHuecKue cBoiicTBa (eHoa Kak (PyHKIUS ero XMMU4ecKoro crpoeHus. bpomupoBanue ¢peHomna
(xauecTBEHHas peakiys), HUTpOBaHUeE (MMKPUHOBAs KUCJIOTA, €€ CBOIICTBA U IPUMEHEHHE).
OO6pa3oBaHue OKpaleHHbIX KoMIUIeKCcoB ¢ HoHOM Fe3+. [lpumenenue gpenomna.

[TonydyeHue ¢eHosia B IPOMBIIUIEHHOCTH.

JIP 1-3
MP 1-2
ITP 1-6

IIpakTHYeckue 3aHATHA
Cruptel. OnHoaToMHBIE cTUPTHL. COCTaBIeHUE CTPYKTYPHBIX (hopmyd, HOpMYI TOMOJIOTOB M H30MEPOB
CIIUPTOB.

CamocrosiTesibHas padoTa 00y4armMxcs
Crniuptel. 3a7jaHKs HAa HOMEHKJIATYPY M COCTaBJIEHUE CTPYKTYPHBIX (popmMyi1, GOopMyI H30MEPOB U
TOMOJIOTOB CIIUPTOB.

JIP 1-3
MP 1-2
P 1-6
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Cruptel. Ankoromm3m. CooOmeHus.

Tema 2.8.
AJIbIeruanl U
KEeTOHBI

Copep:kaHue y4eOHOTro MaTepuaJa

I'omosiornueckme psabl aJIbAerH10B M KeTOHOB. [loHsATHE O KAPOOHUIIBHBIX COEAMHEHUSX.
DNEeKTPOHHOE CTPOCHUE KapOOHMIBHOM rpymiibl. Mi3oMepHst 1 HOMEHKJIaTypa ajlbAeru10B U KETOHOB.
duznyeckue cBONCTBAa KapOOHUIIBHBIX COEIMHEHUM.

XuMHnYecKue CBOMCTBA aJIb/IerH10B H KeTOHOB. PeaklinoHHas ClIOCOOHOCTh KapOOHMIIBHBIX
coelMHEHMM. Peakiny OKHUCIIeHNs alberu10B, KAUECTBEHHbBIC PEAKLIUH HA abJACTUIHYIO IPYIIILY.
Peakuuu nosnmkonieHcauuu: oopazoBanue GeHora0(popMalIbIETUAHBIX CMOJ.

IIpuMeHeHne u MoJiydyeHUe KapOOHUJIbHBIX coeiMHeHMii. [[ppuMeHenne anpIerujoB U KEeTOHOB B OBITY
Y TIPOMBIIIEHHOCTH. AJIbIETH/Ibl U KETOHBI B Iipupoe (3¢upHble Macia, pepomonsl). [Tlonyuenue
KapOOHUJIbHBIX COEAMHEHNUN OKUCIIEHUEM CIIMPTOB, FMIpaTallie aJKuHOB, OKUCIEHUEM
yrieBoaopooB. OTAenbHbIE PEACTaBUTENN albIEIHI0B U KETOHOB, crieniuduyeckre crocoObl ux
IIOJIYYEHUS U CBOMCTBA.

IlpakTH4yeckue 3aHATUSA
Anpaeruipl U KeToHbl. CBOMCTBA CIUPTOB M aJIbJICTH/IOB.

CamocrosiTesibHasA padoTa 00y4armMXCs
ANbIerupl ¥ KETOHBI. 3a/1aHus HA HOMEHKJIATYpy U COCTaBIICHHE CTPYKTYPHBIX (hopmyd, hopMyi
HM30MEpPOB U TOMOJIOTOB.

JIP 1-3
MP 1-2
ITP 1-6

Tema 2.9.
KapGoHnoBrbie
KHCJIOTBI M X
NMPOU3BO/IHBIE

15

I'omonornueckuii psig npeaeabHbIX OITHOOCHOBHBIX KapOOHOBBIX KUCJIOT. [ToHsATHE 0 KapOOHOBBIX
KHCJIOTaX M UX KJacCcu(UKanus. DINEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHNE

KapOOKCHIIbHOM rpynnbl. 'oMosorndeckuil psj npeaeabHbIX 0JIHOOCHOBHBIX KapOOHOBBIX

KHCJIOT, UX HOMEHKJIaTypa 1 u3oMepusi. MexMOoeKyJIsspHble BOAOPOAHbIE CBA3H KAPOOKCUIIBHBIX TPYIIIL,
WX BJIMSHUE Ha QU3NYECKHE CBONCTBA KAPOOHOBBIX KUCIIOT.

XHMHYECKHE CBOICTBA KAPOOHOBBIX KMCJIO0T. Peakiuu, HuIIoCTpUpyIONIe KUCIOTHBIE CBOMCTBA U UX
CpaBHEHHE CO CBOMCTBAMU HEOpraHndeckux kuciaor. ObpazoBaHue QyHKIIMOHAIbHBIX TPOU3BOIHBIX
KapOOHOBBIX KUCIIOT. Peakiuu sTepudukauu. AHMHIpHIBI KApOOHOBBIX KUCIOT, UX MOJIY4YEeHUE U
MIPUMEHEHHUE.

Cnoco0bI noJiyyeHusi KapOOHOBBIX KHCJI0T. OTeIbHbIE NPeACTABUTEIN U UX 3HaYeHue. OOuue
CIOCOOBI MOJTYYEHUS: OKHCIEHUE alIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, aJlbJIETHI0B. BaxHeiiue
MPEJCTaBUTENIN KapOOHOBBIX KHCIIOT, UX OMOJIOTHUYECKas pOJib, CHIEHU(PUUECKUE CIIOCOObI MOTyUeHHS,
CBOMCTBA U MPUMEHEHNE MYpPaBbUHOM, YKCYCHOM, NAJIBMUTHHOBOM M CTEAPUHOBOM; aKpHUIIOBOU U
METaKPHJIOBO; OJICMHOBOM, TMHOJIEBOW U JIMHOJICHOBOM; IIaBEIeBOW; OCH30MHON KUCIIOT.

Caoxuble 3¢upsbl. CTpoeHre 1 HOMEHKJIATypa CJI0KHBIX 3(UPOB, MEKKIIacCOBasi H30MepUs C
KapOOHOBBIMU KHcCIOTaMU. CriocoObl MOJTYYEHHUs CIIOKHBIX 3¢upoB. OOpaTUMOCTh peakIuu

JIP 1-3
MP 1-2
P 1-6
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stepuduKai U GaKkTOpbl, BIUAIOMNE Ha CMelieHne paBHOBecHs. OOpa3oBaHue CIOKHBIX MOJUI(PUPOB.

[MomusTunenrepedranar. JlaBcaH kak mpeICTaBUTENb CHHTETUIECKIX BOJIOKOH. XUMUYECKHE CBOMCTBA
Y IPUMEHEHHUE CIIOKHBIX 3(UPOB.

Kupsl. Kupsl kak cnoxssle 3¢upsl runepuHa. KapOoHOBbIE KHCIOTHI, BXOASIINE B COCTAaB KUPOB.
3aBUCHMOCTh KOHCUCTEHIIMH )KUPOB OT UX COCTaBa. XMMUYECKHUE CBOMCTBA KUPOB: THIPOJIN3,
OMBIIICHHE, TUAPUPOBaHKEe. bruonornueckas poib )KUPOB, UX UCIIOJIB30BAaHHUE B OBITY U
MIPOMBILLIIIEHHOCTH.

Couu kap0oHOBBIX KHCI0T. Mbina. CriocoOb! mosryueHust coJieil: B3auMOACHCTBIE KapOOHOBBIX KUCIIOT
C METaJUIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBaHHUSIMH, COJISIMU; IIETOYHOM THIPOIH3 CIOKHBIX H(PHPOB.
XuMUYeCcKHe CBOMCTBA coJielt KapOOHOBBIX KUCIIOT: TUAPOIIN3, PEAKIIUU HOHHOTO oOMeHa. Mblna,
CYLIHOCTb MOMOIIIEro AeiicTBUs. OTHOIIEHNE MbLIA K KECTKOM Bojie. CHHTETHYECKHE MOIOIINE CPEICTBA
— CMC (nmeTepreHThl), X TPEUMYIIECTBA U HEJIOCTATKH.

IIpakTHYeckne 3aHATHS 6 JIP 1-3
Kap6onoBsie kucinoTsl. CocTaBiieHHE CTPYKTYPHBIX (hopMyI1, (GOpMYIT TOMOJIOTOB M H30MEPOB KHCIIOT. MP 1-2
CBoiicTBa KapOOHOBBIX KUCIIOT. ITP 1-6
CamocrosiTesibHas paboTa 00y4arOmMXCs 5)
KapOoHOBBIE KUCIIOTHI M UX NTPOU3BO/HBIE. 3aJJaHHUs HA HOMEHKJIATYpY M COCTABJICHHE CTPYKTYPHBIX
dhopmyi1, GopMyIT H30MEPOB U TOMOJIOTOB, XUMUYIECKUX peakiii. Mputa. KoHCTIeKT.

Tema 2.10. Coaep:xanue yueOHOro MaTepuaJia 12

Yraesoasl IMonsiTue 06 yraesoaax. Kimaccudukarus yrieBogoB. MoHO-, TU- U TIOJIACaXapHIbl, TIPEACTABUTEIH 4 JIP 1-3
KaX/1011 rpymnbl yriaeBoJoB. buongoruueckas poib yrieBoJ0B, UX 3HaYCHUE MP 1-2
B )KM3HU Y€JIOBEKa U 00IECTBa. P 1-6

Momnocaxapuabl. CTpoeHHe 1 onTHYecKast H30Mepusi MoHocaxapH1oB. VX kiaccuukaius 1mno yuciy
aTOMOB YIJIEpO/Ia U NMpupoie KapOoHWIbHOU rpytibl. opmynsl Oumepa u Xeyopca s u3o0paxkeHus
MOJIEKYJI MOHOcaxapu10B. OTHeceHHne MOHOcaxapuJoB k D- u L-psny. Baxkneiime npencrasurenu
MOHO3.

I'moko3a, cTpoeHue ee MOJIEKYJIbl U (PU3NYECKHe CBOMCTBA. XMMHUUYECKHE CBOMCTBA TIIFOKO3bI: PEaKLIUU
0 aJbAETUIHON TpymIe («cepeOpsHOro 3epKaiia», OKUCIEHHE a30THOW KMCIOTOM, THAPUPOBAHHE).
Peakiiuy rinroko3bl Kak MHOTOaTOMHOT'O CIIUPTA: B3aUMOJIEHCTBHE TITIOKO3bI ¢ ruapokcuioM Meau (II)
IpU KOMHATHOW TeMITepaType U HarpeBaHWU. Pa3nudnble TUTIBI OpOXKEHHS (CIIUPTOBOE,
MoJIOYHOKHCI0€). I'roko3a B mpupoje. buonorndeckas posib U mpuMeHEHHE TII0K03bl. PPyKTO3a Kak
M30Mep TITFOKO3HI.

CpaBHeHHUE CTPOEHHS MOJIEKYJIbl U XUMHUUECKUX CBOMCTB TIIFOKO3bI U PPyKTO3bl. PPyKTO3a B IPUPOJE U
ee Ouosiornyeckas posb.

ITento3bl. Pu6o3a u nezokcupubdo3a Kak npeacTaBUTENH aibaoneHTo3. CTpoeHre MOJIEKYII.
Jucaxapuabl. Ctpoenue nucaxapuaoB. Criocob cowieHeHus UKIoB. BoccTanaBnuBaromue 1 He
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BOCCTaHABJIMBAIOIIUE CBOMCTBA AUCAXAPUIOB KAK CIIEICTBUE COWICHEHMS IIUKJIA.

CrpoeHue U XUMHUYECKHE CBOMCTBA caxapo3bl. TeXHOIOrn4eckre OCHOBBI MPOU3BOJICTBA CaXapo3bl.
JlakTo3a 1 ManbTO3a KaK U30MEPhI Caxapo3bl.

Moaucaxapuasl. O0miee crpoenue nonucaxapuaos. CTpoeHne MOJIEKYIbI Kpaxmala, aMuiio3a u
ammionekTuH. du3nueckue CBOICTBa Kpaxmalia, ero HaX0XKJIeHUE B MPUPOICH OMOIOTUYECKas POJib.
['muxoren. Xumuueckue cBoicTBa Kpaxmaia. CTpoeHue 3JIEMEHTApHOI0 3BEHA 1eJUTI0103b1. Briusuue
CTPOCHHUS MOJIUMEPHOM LIeNu Ha PU3NYecKre U XMMHUYECKHUEe CBOMCTBa 11euTtoo3bl. ['uaponus
[EJUTIONI03BI, 00pa30BaHKE CIOKHBIX YPUPOB C HEOPTAHUICCKIUMH U OPTaHHYECKUMHU KHCIIOTAMHU.
[TonsiTve 06 UCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IlEJNKe, BUCKo3e. HaxoxaeHnue B mpupojie u
Ouosoruueckas poiib 1eJUT0103b6l. CpaBHEHHE CBOMCTB KpaxMala U HEJUTIOI03bI.

I[MpakTuyeckue 3aHATHS
XUMHUYECKHE CBOMCTBA YTIeBOI0B.Perienne 3a1a4 Ha BEIBOT (DOPMYIT KHCIIOPOICOACPIKAIIUX
COETUHEHUM.

CamocrosiTesibHasA padoTa 00yyaouuxcst
buonornveckas poJib yriieBoJIOB, UX 3HAYCHHE B )KU3HU Y€JIOBEKA U 00IIECTBA (JIOKJIAJIBI).

JIP 1-3
MP 1-2
ITP 1-6

Tema 2.11. AMHHBI,
AMHMHOKMCJIOTHI,
oekn

15

Coaep:xxanue yueOHOro MaTepHuaJia

Kaaccuduxanus u usomepusi amuHoB. [lonsatue 06 amunax. [lepBuyHble, BTOPUYHBIE U TPETHYHBIE
amuHbl. Knaccugukaius aMuHOB 110 TUITY YIJIEBOJOPOIHOIO paJuKaia U YUCIy aMUHOIPYII B
MoJiekye. ['oMosiornueckue psiibl peAeabHbIX an(aTHYECKUX U apOMaTHUYECKUX aMUHOB, U30MEpUs U
HOMEHKJIATypa.

XHuMHYeCKHe CBOMCTBA AMMHOB. AMUHBI KaK OPraHMYECKUE OCHOBAHMS, UX CPAaBHEHHE C aMMHUAKOM U
JIPYTUMH HEOPTraHUYECKUMHU OCHOBaHUSAMH. CpaBHEHHE XUMUYECKUX CBOMCTB alln(haTHUECKUX U
apomaTHueckux amMmuHoB. OOpa3oBaHue aMU10B. AHWINHOBBIE KpacuTenu. [IoHATHE O CHHTETHUECKUX
BOJIOKHaX. [lommaMu bl ¥ MoaMaMuIHbIE CHHTETHYECKUE BOJIOKHA.

IIpumenenne u nonyyenue amuHoB. [lonyyenue amunoB. Pabotsl H. H. 3ununa.

AMMHOKHCI0THI. [ToHsATHE 00 aMMHOKHUCIIOTAX, UX KiIaccudukanus u ctpoeHne. Onrudeckas H30MepHs
0-aMUHOKHUCIOT. HOMEeHKIaTypa aMMHOKHUCIOT. [[BOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOWMCTB
aMUHOKHCIIOT U €€ NIpU4YrHbL. bunoispHeie noHbL. Peakunn koHaeHcanuu. [lentuaHas cBs3b.
CuHTeTH4ecKHe BOJIOKHA: KanpoH, sHaHT. Kiaccudukanus BonokoH. [loaydeHre aMuHOKHUCIIOT, UX
IIpUMEHEHHE U OuoJiornuecKkas QyHKIus.

Beaku. benku kak npupoaHeie noauMepsl. [lepBuuHas, BTOpU4Hasi, TpETUYHAS U YETBEPTUYHAS
CTPYKTYpbI OeskoB. PuOpMIISpHBIE U II00YNIsApHbIE OelIKh. XMMHUYECKHe CBOMCTBA OEIKOB: TOPEHHUE,
JeHaTypalus, THIPOIN3, KaUeCTBEHHbIE (LIBETHBIE) peakiuu. buonornueckue GyHKuu 6€IKOB, UX
3Ha4yeHue. benku kak komnoHeHT nuiny. [IpoGiema 0eIKOBOro rojoaHus U MyTH €€ peleHus

JIP 1-3
MP 1-2
ITP 1-6

IIpakTnyeckue 3auaTHA AMUHBI. AMHUHOKHCIOTBI. CHHTeTHYecKue BojokHA. benku. CocraBieHue

10

JIP 1-3
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CTPYKTYPHBIX (hopMyJ1, HOPMYJI TOMOJIOTOB U M30MEPOBA30TCOACPKAIIUX COSTMHEHHIH.

CamocrosiTesibHast padoTa 00y4aroIMXcst
A3zoTcoaepikaliye cCoeIMHEHUs. 3alaHusl HA HOMEHKJIATypy U COCTAaBICHUE CTPYKTYPHBIX (OPMYIL,
¢dbopMyJ1 H30MEPOB ¥ TOMOJIOTOB a30TcoiepxaMX coequHeHni. @ynkuun 6enkos. [Ipesenranuu.

MP 1-2
1P 1-6

Tema 2.12.
A3oTcoaeprkamue
reTepoUUKJINYECKUe
coeTHuHeHHUsI.
HyxkJienHoBbIE
KHCJIOThI

Conep:xaHue yueOHOro MaTepuaJia

HyxkJienHoBbIe KMCJI0THI. HyKII€eMHOBBIE KUCTOTHI KaK IPUPOAHBIE MTonuMepbl. HykieoTuasl, nx
crpoenue, npumepsl. AT® u AJID, ux B3auMoNpeBpallieHUE U POJIb 3TOr0 IPOLECCA B IPUPOJE.
[Tonstue JIHK u PHK. Crpoenue JIHK, ee nepBuunas u BropuuHas cTpykrypa. Pa6otsr @. Kpuka u 1.
VYotcona. KommiementapuocTs a3otucteix ocHoBaHui. Perukanus JJHK. OcoGennoctu ctpoenus
PHK. Tunel PHK u ux 6uonornyeckue Gpynkmuu. [lonstre o Tponunom xoxae (komoHe). buocunres
Oenka B )KUBOM KieTke. [ 'eHHast nHxeHepus u OnorexHonorus. TpaHcreHHsie GOpMBI paCTCHUN U
YKUBOTHBIX.

IIpakTHYeckne 3aHATHS
KonTposbHasi padora no teme: «Kucaopojacoaep:kamiue, a30Tcojaepramme coeTuHeHUs»

CamocrosiTesibHasA padoTa 00y4alomMXcs
HyxnennoBblie kucioTsl. CooOIIeHus..

JIP 1-3
MP 1-2
P 1-6

Tema 2.13.
buogornyeckn
aKTHBHbIE
coeIMHeHus

12

Coaep:xaHue yueOHOro MaTepuaJia

®epMmenThl. [ToHATHE 0 PepMeHTaxX Kak O OMOJOTMUECKUX KaTaln3aTopax OeIKOBOM MPUPOJIBI.
Oco0eHHOCTH CTPOEHHS U CBOMCTB B CPAaBHEHUHU C HEOPTaHWYECKUMU KaTainzaropamu. Knaccudpukanus
¢depmeHTOB. OCOOEHHOCTH CTPOEHUSI U CBOUCTB (PEPMEHTOB: CEIEKTUBHOCTD U 3(PPEKTUBHOCTb.
3aBUCUMOCTb aKTUBHOCTH (pepMEHTOB OT TeMiieparypsl ¥ pH cpenpl. 3HaueHne GpepMeHTOB B OMOJIOTHUH
Y IPUMEHEHUE B IIPOMBILUIEHHOCTH.

Buramunsl. [lonarue o Butamunax. Ux kiaccugukanus u odoznauenue. Hopma norpebnenus
BUTaMHHOB. BogopactBopumslie (Ha mpumepe ButamuHoB C, rpyninsl B u P) u sxupopactBoprumsble (Ha
npumepe ButaMuHOB A, D 1 E). ABUTaMHUHO3bI, THTIEPBUTAMUHO3BI

Y TUIIOBUTAMHHO3bI, UX TPOPHUIAKTHKA.

I'opmonsbl. [ToHATHE O rOPMOHAX KaK OMOJOTUYECKH aKTUBHBIX BEIIECTBAX, BHITOJHSIOLINX
SHJIOKPUHHYIO PETYJISLMIO )KU3HEAEATEIbHOCTH opranu3mMoB. Kimaccudukariyst ropMOHOB: CTEPOU/IBI,
MIPOU3BOIHBIE AMUHOKUCIIOT, TOJIUIENITUAHBIE U OEIKOBBIE TOPMOHBI.

OTtnenpHBIE IPECTABUTENN: 3CTPAINOII, TECTOCTEPOH, NHCYJINH, aIpEHAIINH.

JlekapctBa. [loHsTHE O JIekapcTBaxX Kak XMMHOTEpaneBTHYECKUX MpenapaTtax. KpaTkue ucropuueckue
CBEJICHUS O BOSHUKHOBEHHH U PAa3BUTUH XUMHOTEpANUU. ['pynibl 1eKapcTB: CyIbpaMuibl
(cTpenTouuny), aHTUOMOTUKY (TTIEHULIUIIINH ), aHTUITUPETUKH (aCTUPUH),

aHAJIBI€TUKY (aHAIBI'MH). MeXaHu3M JIeHCTBHsI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHHUE

JIP 1-3
MP 1-2
P 1-6
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MOJIEKYJI, TPOTHO3UPOBAHNE CBOMCTB Ha OCHOBE aHAIN3a XUMUYECKOTO CTPOEHUS.
AHTHOMOTHKH, X KIaCCU(PHUKAIMS [0 CTPOCHUIO, THITY U CIIEKTPY AeicTBus. be3zomnacHbie criocoOb
MIPUMEHEHUS], JTeKapCTBEHHbIE (POPMBI.

HpaRTn'{ecmle 3AHATHSA

CamocrosiTesibHasi padoTa 00y4arOIMXCS.
®epmenThl. Butamunbl.'opmonsl.JIekapcTBa (J10K1a1bl).

JIP 1-3
MP 1-2
1P 1-6

Tema 2.14. Xumusda B
JKH3HU 001IecTBAa

Conep:kanue y4eOHOro MaTepuaa

XUMUA U POU3BOJCTBO. XUMHUYECKAsI TPOMBIILICHHOCTh U XUMUUYECKUE TeXHOI0ruu ChIpbe 11t
XUMHUYECKON TPOMBIIIUICHHOCTU. Bo1a B XMMUYECKO# MPOMBIIIEHHOCTH. DHEPTUsl 111 XUMUYECKOTO
npou3BoACcTBA. HayuHble NPUHIIMIIBI XUMUYECKOTO MIPOU3BOJICTBA. 3aIUTa OKPYKAIOLIEH Cpeibl U
oXpaHa TpyJa Mpu XUMUYECKOM MTPOU3BOACTBE. OCHOBHBIE CTAIUU XUMUYECKOTO IMMPOU3BO/ICTBA.
CpaBHeHME TPOU3BOJICTBA aMMHUAKa U METaHOJIa. XUMHUS B CEIICKOM X03iCTBE. XUMHU3AIHUSI CEIbCKOTO
XO3SIIICTBA U €€ HanpaBJjieHUs. PacTeHUs U 1OYBa, MOYBEHHBIN MOTJIOMIAIINI KOMIUIEKC. XUMUS U
sKoJIOrHsl. XMMUYECKOE 3arpsi3HEHUE OKpysKaroleit cpeanl. OxpaHa ruipocdepbl OT XUMUYECKOTO
3arpsisHeHus. OXpaHa MoYBbl OT XUMHYECKOTO0 3arps3HeHns. OxpaHa atMoc(epbl OT XUMHUYECKOTO
3arpsizHeHus. Oxpana (Guopsl U hayHbl OT XUMHUECKOTO 3arps3HeHHs. BUOTEXHONIOTHS U TeHHAsI
WH)KCHEPUSL.

XuMUA U TOBCEHEBHAS )KU3Hb yeaoBeka. JlomaniHss anteka. Morolye U YUCTSIINE CPEACTBRA.
OKonorug KUinia. XuMHUs U TeHeTHKa YeJIOBEKa.

JIP 1-3
MP 1-2
ITP 1-6

IlpakTH4yeckue 3aHATUSA
Xumus B )ku3HU 0011ecTBa. O3HaKOMIICHHE ¢ KOJUIEKITMEH YIOOpEeHHH, CO CpeicTBaMU OBITOBON XHUMHH U
JIEKapCTBAMH.

CamocrosiTejibHAasi pa6oTa 00y4YaroImMXCsi
Xumus B xu3HU 00111ecTBa. Co0OLIEHUS.

Hroro:

206

CamocrosiTesibHas padora:

103

Bcero:

309
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3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YUEBHOM JTUCITATIIUHBI

3.1. O6pa3oBare/ibHbIe TEXHOJIOTHHI

Texnonorun oOyueHUs BBIOMPAIOTCS TakuM 00pa3oM, 4YTOOBl YUWTHIBATh WHAMBHUAyaJIbHbIE
KOMMYHUKAIIMIOHHbIE M Y4YeOHBIC CIIOCOOHOCTH OOYyYalOIIMXCS W CIOCOOCTBOBAaTH WX COLUAILHOU H
npodeccuoHaIbHON ananTanuu. B 00pa3oBaTelIbHOM MPOLECCE HCIONB3YIOTCS COLMANIbHO-aKTUBHBIE H
pedIieKCUBHBIE METOJBl OOYYEHHs, TEXHOJIOTMH COLMOKYJIBTYPHOH peadWIMTalu C LEIbI0 OKa3aHus
MIOMOIIM B YCTAHOBJICHUHU TOJHOICHHBIX MEXIMYHOCTHBIX OTHOIIEHHH C APYTUMH CTYIEHTaMH, CO3JaHUU
KOM(OPTHOTO MCUXOJOTHYECKOTO KIMMaTa B CTYJACHYECKON TpyIIIe.

B kadecTBe 00pa30BaTEIBbHBIX TEXHOJOTHHA, HCIIOIB3yEMBIX MPH PEATH3alUU PA3INYHbIX BUIOB YUeOHOM
paboTel U maronux HamOosee 3(pPeKTUBHBIC Pe3yabTaThl OCBOCHHUS JAaHHOW aJaNTalldOHHON NHUCIUTUIMHEI,
NPUMEHSIOTCS:

JIeKIIMOHHO-CEeMHUHApCKash CHCTEMa - J1aeT BO3MOYKHOCTh CKOHIICHTPHUPOBATH MaTepuall B OJIOKA U
MPENOHOCUTEL €ro Kak €JUHOE IIeJIoe, a KOHTPOJIb MPOBOJUTH MO MPEIBAPUTEIHHON MOJATOTOBKE
o0yJaronuxcsi.

NubopMalimoHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTHH - JAal0T BO3MOYKHOCTh IPEIO/IaBaTEII0
BU3YaJIM3UPOBATh MPOIIECC YCBOSHUS Y4eOHOT0 MaTepraia 00yqaronuMucs, UCIIONIb3Ysl HHTETPALIUIO
B OJJHOM MPOTPAMMHOM MPOJIYKTe PazHOOOpa3HbIX BHIOB MH(MOPMALMH; MPEAOCTABISIOT yI00HBIE
BO3MOXKHOCTH PabOTBhl C MaTepHajioM 3a CYET HEJIMHEWHOW OpraHu3alMi KOHTEHTa (BbIACIICHHS
KITFOYEBBIX O0BEKTOB U OPTaHU3AIMHU TIEPEKPECTHBIX CCHUTOK MKy HUMHU).

Texnonorus o0y4eHHs B MajbIX TPYMNIax - MPEANOIaracT OPTaHU3alWI0 TPYMHI O0y4arommxcs,
paboTaromMx COBMECTHO HaJ PEUICHHEM KaKOH-JINOO0 MpoOIeMbl, CIYKHUT MPEKPACHON MOATOTOBKON
K MMPOEKTHOM JIEATEIbHOCTH 00YyJatOIIUXCS.

HrpoBasi TexHOJOTHS - CHOCOOCTBYET Pa3BUTHIO TIO3HABATEIHHBIX WHTEPECOB, AaKTHUBU3AIUHU
JIeATETLHOCTH YYaIlIUXCsl, yCTAHOBJIEHUIO KOMMYHHUKATUBHBIX CBSI3CH.

Texnosorus npodsemMHoro odydeHus. OCOOCHHOCTh MPOOJIEMHBIX METOJIOB COCTOUT B TOM, YTO
METO/bl OCHOBAaHBI HA CO3/IaHUM MPOOJEMHBIX CUTYalMi, aKTUBHOW MMO3HABATEILHOUN JIEATEILHOCTH
00ydJaronmxcsi, COCTOAINIMX B TIOMCKE M PEIICHUU CJIONKHBIX BOMPOCOB, TPEOYIONUX aKTyalu3aluu
3HAHUM, aHaJIM3a.

AKTHBHBIE U WHTCPAKTUBHBIC (I)OpMLI IMPOBCACHU 3aH5[TPII>i, HCIIOJIb3YCMbBIC B y“IC6HOM Imponecce

Bunx HUcnonb3yemble akKTHBHBIE H Pa3paGoraHHble y4eOHO-MeTOJUYECKHUE
CemecT MHTEepPaKTUBHbIE ()OPMbI NIPOBEAEHUS MaTepHaJIbl, 00ecIeYuBaloNINe PeaJn3annio
3aHATHA® >
3aHATHI (¢opmbl npoBeaeHNsI 3aHATHI
1,2 . TeMaTndeckue pe3eHTalun, JIEKTPOHHBIE
Kpyrasiii cton
’ 0Opa3oBaTeIbHBIE PECYPCHI, OIIOPHBIE KOHCIIEKTHI
1 npoéggMHaﬂ JICKLIUS 6
JTEeKITIIA
3. C TBOPYECKUE 3a1aHUS; pa6OTa B MaJIBIX HpeBeHTauI/II/I, KOHTEKCTHBIE KEHCHI B DJICKTPOHHOM
> rpymmax; BUJIE, MPAKTUUECKUE 3a/1aHUs, METO]] KEHCOB, JeJI0Bast
nrpa

*) JI-nexuus, 113 — npakruyeckue 3ansatust, C — ceMUHapBI
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3.2. TpeGoBaHKsl K MUHUMAJIBLHOMY MATEPUHAJbLHO-TEXHUYECKOMY 00ecredeHn 0

Peanm3zanuss mporpamMMbl 0011€e00pa30BaTe/IbHOM JUCHMILIMHBI MPeANnojaraer o00pyaoBaHue M

TEXHOJOIHICCKOC OCHAIIICHUEC

VIIB.02
Xumus

Kabuner Xumun
NpeAHa3HayeH IS
MPOBEICHUS 3aHATUM
BCEX BHUJIOB, B TOM
YUCJIE TPYIIIOBBIX U
VHJIMBHU1yaJIbHBIX
KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTaluu

Kabuner:

- IOCKa KJ1accHasl

- CTOJI MpeToiaBaTes

- KpecIIo JUIs penojaBaTess

- KOMILUIEKTHI y4eOHOM MebemH
- mkad A1 XpaHEHUsT yIeOHBIX
nocooui

- KOMIIBIOTEP TPENOAaBaTEIS
- IPOEKTOP

- KOMIUIEKT TIaKaTOB

- CIIoBapu

- IOPTPETHI NHCATENICH

Microsoft Windows ,
Microsoft Office,
Google Chrome ,
Kaspersky Endpoint
Security

Kabuner

- I0CKa KJaccHast

- CTOJI TIPETo/IaBaTelIst

- KPECJIo JUIsl IIPeroiaBaTes

- KOMIUIEKTHI y4eOHOI Mebemu
- KOMITBIOTEP TPEToIaBaTelis
- IPOCKTOP

- KOMIUICKT IJIAKaTOB

Microsoft Windows ,
Microsoft Office,
Google Chrome
Kaspersky Endpoint
Security

bubnuoreka,
YHUTAJIBHBIN 3211
(criennaa3upoBaHHbIN
KaOHMHET) ¢ BBIXOJIOM B
cetp HTEpHET

Aynuropus :

- KOMILJIEKTHI y4eOHOI Mebenu;
-KOMITBIOTEPHAST TEXHHUKA C
HOJKIIIOUEHUEM K ceTH «HTepHeT»,
JOCTYTIOM B DJIEKTPOHHYIO
MH(POPMAaLIMOHHO-00pa30BaTENbHYIO
Cpeny U DJIEKTPOHHO-OMOINOTEUHYIO
cucreMy

Microsoft Windows ,
Microsoft Office,
Google Chrome
Kaspersky Endpoint
Security

TTomemenust misa
CaMOCTOSITEILHOU
paboThl

Kabuner :

- KOMILUIEKTHI yuyeOHOM Mebenu;
-KOMITBIOTEPHAST TEXHHUKA C
MOJKIIIOUeHUEM K ceTH «MHTepHeT»
U JIOCTYTIOM B SJIEKTPOHHYIO
MH(POPMAaLIMOHHO-00pa30BaTENbHYIO

cpeny.

Microsoft Windows ,
Microsoft Office,
Google Chrome,
Kaspersky Endpoint
Security.
HNudopmannonso-
CIIpaBOYHasd CUCTEMaA
«KoHcynpranT —
IIJIFOC»

Aynuropus :

- KOMIUJIEKTHI yueOHOI Mebenu;

- KOMIIbIOTEpHAs TEXHUKA C
MOJIKITIOYEHUEM K ceTH «HTepHeT?,
JIOCTYTIOM B BJIEKTPOHHYIO
MH(OPMaLMOHHO-00pa30BaTEIbHYIO
Cpeny U ANEKTPOHHO-OMOINOTEUHYIO
CHCTEMY.

Microsoft Windows ,
Microsoft Office,
Google Chrome ,
Kaspersky Endpoint
Security




3.3. UudopmanmonHoe odecnevyeHue 00ydeHust

OcHoBHbIe ucTOYHUKH (ON):

1. Epoxun FO. M., KoBasieBa . b. Xumus mist npodeccuii 1 crienraibHOCTEH TEXHHYECKOTO U
€CTECTBEHHO - HAYYHOTO MpoQuieil: y4eOHUK Ui CTYJ. YUYPSKICHUN cpel. mpod. oOpa3oBaHUs. —
M.: Axagemus, 2017.

2. ["abpuensn O. C., OctpoymoB U. I'. Xumus st npodeccuit 1 cnenuaabHOCTeH TEXHUIECKOTO
npouIst: y4eOHUK JUTS CTY. YUpEXKIeHU cpea.npod. oopazoBanus. — M.: Axkanemusi, 2017.

I[OHOJIHHTGJILHLIe HCTOYHHUKH (l'le‘laTHbIe H3)13HI/IH):

1. Taopuensa O. C., Octpoymor U. I'., OctpoymoBa E. E. u ap. Xumus nns npodeccuii u
CHEIUAILHOCTEH €CTECTBEHHO-HAYYHOT0 MPOo(uis: YI4eOHUK TSl CTY/. YUPEKACHUN Cpea.mpod.
obpazoBanus. — M., 2014.

2. T'abpuensu O. C., OctpoymoB W. I'. Xumus s npodeccuil U CrenuaabHOCTeH TEXHUYECKOTO
npoduns: ydeOHUK JUJIS CTYA. yupekaeHuit cpea.nmpod. oopazoBanus. — M., 2014.

3. Epoxun FO. M., KoBaneBa U. b. Xumust mis npodeccuil M CENUaIbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHOHAYYHOTO Mpoduiieii: yueOHUK JUIS CTY. YUpPEeKACHUHN cpea. mpod. oOpa3oBaHus. —
M., 2014.

4. Taopuensa O. C., OcrpoymoB U. I'., CmagxoB C. A., Hopodeea H.M. Ilpaktukym:
yueb.mocobue A CTy. YUpexaeHuii cpen. npod. odpasoanus. — M., 2014.

5. Tabpuensu O. C., OctpoymoB U. I'., CnankoB C. A. Xumus: nocobue ans moArotoBku Kk EI'D:
yueb.mocobue A CTy. YUpexaeHuii cpen. npod. odpazosanus. — M., 2014.

6. Tabpuensa O. C., JIpicoBa I'. I'. Xumust. TecTsl, 3a1a4u 1 ynpaxHeHHs: yue0.mocodue 1Jist CTY/I.
yupexeHuit cpes. npod. odpazoBanus. — M., 2014.

7. Epoxun 0. M. Xumwus: ydeOHUK IS CTyHd. YYpPeKISHUH cpem.npod. oOpazoBaHus—M.:
Axanemus, 2014.

8. Tabpuensn O. C. Xumus. Kaura ans mpemnogaBartens: ydeOHO - METOJMYECKOe mocoome. M.:
Axagemus, 2012

Humepnem pecypcoi: (3JIEKTPOHHbIC M31aHNSA):
1. www. hemi. wallst. ru (OOpa3oBaTenbHbIN CaliT AJIS MKOJBHUKOB «XUMUS»).
www. alhimikov. net (OGpa3oBaTenbHBbIi CalT AJS MIKOJLHUKOB).
www. chem. msu. su (OnekTpoHHas OMOIUOTEKA 110 XUMHH).
www. chemistry-chemists. com (3/IeKTPOHHBIHN KypHAT «XUMHKH U XHMUS).

www. enauki. ru (MHTepHeT-u3aHue Uil yuuTenel « EcTeCTBEHHbIE HAyKn»).
www. hvsh. ru (xypHan «XuMHsI B IITKOJIEY).
Www. hij. ru (KypHan «XUMHS U KUZHBY).
www. Iseptember. ru (MeToauueckas razera «llepBoe ceHTIOPs»).
Epoxun 0. M., KoBanesa U. b. Xumus m1st npodeccuii u cnenuanabHOCTeH TEXHUYECKOTO U
€CTECTBEHHOHAYYHOTO Npodueii: DIeKTpoHHbIH yueOHuk.—M., 2014.
. Xumust 7151 TpoeCcCuii M CIEIUATBHOCTEH TEXHUIECKOTO PO IIIst. DIEKTPOHHBIN y4eOHO -
METOIMYECKHUI KoMILIeKkc.-M.,2015

CoNoO A W D

[EY
o
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4. KOHTPOJIb H OI]EHKA PE3YJIbTATOB OCBOEHHS PABOYEH ITPOTPAMMBI
KOHTpOJIB " OLCHKA PE3YyJIbTAaTOB OCBOCHU A AUCHUILIIMHBI OCYIICCTBIISICTCS MPLCIIOAaBaTCIIEM B
IpoILIeCcce MPOBEACHUS MPAKTUICCKUX 3aHITHI, KOHTPOJIBHBIX pabOT, TECTUPOBAHHMS, HHMBUIYATbHBIX
3a/laHui, padOThl 00YJAOIIUXCS HA YPOKAX TEOPETUUECKOTO OOYICHHSI.

Pe3ysabTarsl 0cBOCHUA
y4eOHOM THCHMILUINHBI

®opMbI U METO/IbI KOHTPOJISA U
OIIEHKH Pe3YJbTATOB 00y4eHH sl

B pe3ynbrate nzyueHus y4eOHOH TUCIUTLTHHBI « X AMHESI»
00y4aroIUICS JTOIKEH:
3HATh:

*BaKHEUININE XUMHUYECKHUE ITOHSITUS: BCIICCTBO, XUMHUYECKUHU

9JICMCHT, aToM, MOIJICKYIJIa, OTHOCHUTCIIBHBIC aTOMHas1 n

MOJICKYJIsIpHad MacChbl, HOH, aJJIOTPOIINA, U30TOIIbI, XUMHUYCCKAA
CBA3b, CTCIICHDb

QJICKTPOOTPULATCIIbHOCTD, BaJICHTHOCTbD,

MOJISIDHBIE ~ 00BbEM

MOJICKYJISIPHOT'O n

OKHCIICHHS,
ra3000pa3HbIX
HEMOJICKYJISIPHOTO
HEDJICKTPOJIUT, AJIEKTPOJIUTUYECKAS JUCCOLHUAIMS, OKHCIUTEIb U

MOJIb, MOJIApHasd mMmacca,

BCIICCTB, BCIICCTBA

CTpOCHHA, pPacTBOpPBLI, QJICKTPOJIUT u

BOCCTAaHOBUTEINIb, OKHUCIICHHE W TEIUIOBOM
3p(deKT peakuu, CKOPOCTh XHMHUYECKOW PEaKIUuu, KaTallu3,

XMMHAYECKOE PABHOBECHE, YIIIEPOTHBIN CKeleT, (DYHKIHMOHAIbHAS

BOCCTAaHOBJICHUC,

rpyIna, i30Mepusi, TOMOJIOTHS;

* OCHOBHBIC 3aKOHbl XMMHHU: COXPAHEHUS MacChl BEUIECTB,
MOCTOSTHCTBA cocTaBa BemlecTB, llepmoguueckuit 3akon /[I.I.
Menpaeneena;

* OCHOBHBIE  TEOpUHU
BJEKTPOJIUTAYECKON JTHCCOLMALMA, CTPOEHUS OPTraHUYECKUX U

XHUMHU, XHUMHYECKOMN CBsI3H,

HEOPraHWYECKUX COCAMHEHUI;

* Ba)XHEHIIME BEIIECTBA M  MaTepUaibl: Ba)KHEWUIIHNE

MCETAaJJIbI CCpHaid, CoOJiiHas, a30THasdA W YKCYyCHasa
KHUCJIOTBHI, 6J'Ial"0p0I[HLIe rasbl, BOAOPOH, KHUCJIOPOJA, TI'aJIOI'CHBI,

KHUCJIOTHBIC H aM(l)OTepHBIC

U CILIABHI;

LIEJIOYHBIE  METaJIbI;0CHOBHBIE,
OKCHJBl M THAPOKCHUABI, LIEN0YH, YIJIEKUCIBIA U yrapHbIi Ta3bl,
CEpHUCTBIM Ta3, aMMHaK, BOJa, IPHUPOIHBIM TIa3, METaH, JTaH,
STHUJICH, AlETUJIeH, XJIOPHJ HaTpusi, KapOoHAT W TMAPOKapOOHAT
HaTpusl, kKapOoHat U (ocdat Kanplus, OEH30J, METAHON U 3TAHOJI,
CIIOKHBIE  3(UPBL, (rroko3a),

Tucaxapuibl (caxaposa), mojaucaxapuibl (Kpaxman v MelTio03a),

KUPBI, MbUIA, MOHOCaXapHuabl

aHWJIHH, OenKw,

CHUHTCTUYCCKUC BOJIOKHA, KAYYYKHU, IMJIACTMACCHI;

AMHWHOKHCJIIOTHI, HCKYCCTBCHHBIC n

yMeTh:

®* Ha3bIBaTb: HW3YYCHHBIC BCHICCTBA II0 TpHBHaHBHOﬁ NI
MEXIyHAPOAHOW HOMEHKIIATYpE;

* OHNpCACIATH: BAJICHTHOCTbH u CTCIICHb OKHCJICHHUA
XUMUYECKUX JIEMEHTOB, TUIl XMMUYECKOU CBSI3U B COCAVHEHUSX,
3apsal  MOHA, XapakTep Cpeabl B BOAHBIX  PacTBOpax

HCOPTraHNYCCKUX N OPraHUYCCKUX COCHHHGHHﬁ, OKHCIIUTCIIb H

1. UaTepnperanus pe3ysibTaTOB
HaOJIOACHUH 32 IEATETLHOCTHIO
oOyuaronuxcs B mpoiecce
OCBOEHUSI 00pa30BaTEeILHOM
IPOrPaMMBI.

2. CrapToBasi IMarHOCTUKA
MOJITOTOBKY 00YYaOIIUXCsI T10
HIKOJILHOMY KYpCY XUMUH;
BBISIBJICHHE MOTHBAIUH K
U3YYEHHIO HOBOTO MaTepHaia.

3. Texymuiuii KOHTPOJIb B (hopme:
- CaMOCTOATENbHBIX padoT 1O
TEMaM pa3/el0B JUCLUIUINHBI;
- KOHTPOJIBHBIX padoT Mo TeMaM
pa3fesioB IUCLHUIIINHBL

- TECTUPOBAHUS;

- ToMallHel paboTsl;

- (poHTaNTBEHOTO OMpOCa;

- YCTHOT'O 3a4€Ta;

- XUMHUYECKOT'0 TUKTAHTA;

- pelieHns 3a1ay;

- CaMOCTOSTENbHON PabOTHI C
KHUTON U IPYTUMHU
MaTepuaIamH.

4. [TpoMexxyToUHAs aTTECTAIIHS B
dhopme nuddepeHInpoOBaHHOTO
3aueTa, SK3aMeHa
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BOCCTAaHOBHUTEINb, MPUHAMAJIEKHOCTh BEIIECTB K Pa3HBIM KjaccaM
HEOPraHMYECKUX U OPraHMYECKUX COCIUHEHMI;

* XapaKTEpHU30BaTb: 3JIEMEHTHl MAJbIX IEPUOJOB II0 HX
nonoxenuto B Ilepmoauueckoin cucreme JI.M. Menneneesa;
o01ye XMMUYECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB ~ HEOPraHMYECKUX M  OPraHMYECKUX  COEAVHCHHUI;
CTPOCHHME Y XUMUYECKUE CBOMCTBA U3yUYEHHBIX HEOPIraHUYECKUX U
OpPraHUYECKUX COCAVHEHUN;

* OOBSCHSATH: 3aBUCUMOCTb CBOMCTB BEILECTB OT UX COCTaBa
U CTPOCHHUSI, MPUPOIY XUMUUYECKON CBA3M (MOHHOW KOBAJICHTHOM,
METIJIMYECKOH U BOJOPOJHOM), 3aBUCUMOCTb  CKOpPOCTHU
XUMHUUYECKON peaKluy U MOJIO0KEHUE XUMUUYECKOTO PABHOBECHUS OT
pa3uyHbIX (PAaKTOPOB;

* BBIIOJIHATH XUMHWYECKUN JKCIIEPUMEHT: 1o
pacrno3HaBaHUIO BaXHEHIINX HEOPTaHWYECKUX M OPraHUYECKUX
COCITMHEHHI;

* IPOBOAUTH:  CAMOCTOSATENbHBIA  IOMCK  XMMHYECKOH
uHGOpMAIMM C  WCIOJB30BAHHEM PA3JMYHBIX HCTOYHUKOB
(Hay4HO-TIONYJIAPHBIX HW3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB Wurepuera); HCIIOJIB30BaTh KOMIIBIOTEpPHbBIE
TEXHOJOTUU Ui  oOpaOOTKM M  Hepefadyd  XHUMHUYECKOU
uHGOpMalLUU U e IPEeACTaBICHUs B pa3InyHbIX (hopMmax;

* CBS3bIBATh! U3Y4YECHHBIN MaTepuan co CBOEH
po¢eCCUOHATILHOMN 1EATENIbHOCTBIO;

* pemaTh: pacueTHBIE 33/Ja4M 110 XUMHUECKUM (GopMysiaM U
YpaBHEHUSIM;

*HCINONIb30BaTh MPUOOPETEHHbIE 3HAHUA W yMEHHUS B
MIPAKTUYECKON IEATEIbHOCTH U IIOBCETHEBHOM JKU3HMU.
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