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1.ITACHHOPT PABOYEHN MNPOTPAMMBI YYEBHOW JUCIIUILJIAHBI
O1b.07 «Xummus»

1.1. O6saacTh npuMeHeHNsi padoveil MPOrpaMMbl

PabGouas mnporpamma yueOHOM JUCHUIUIMHBI pa3paboTaHa Ha OCHOBE TpeOOBaHUM
denepanabHOrO TOCYIapCTBEHHOTO oOpa3oBarenbHOro cra”gapra (mamee — PI'OC) cpegnero
oOmiero oOpa3oBaHus, YTBEPXIEHHOTO mpukazoM MwunHoOpHayku Poccum ot 17.05.12 No 413;
npukaza MwuHoOpHayku Poccum ot 29.12.14 Ne 1645 «O BHeceHMM H3MEHEHHMH B IpHUKa3
MunuctepcTtBa o0pa3zoBaHus W Haykum Poccuiickorr ¢enepanuu ot 17.05.12 No 413»; B
COOTBETCTBUM ¢ PexoMeHIalusIMu Mo OpraHu3alyy MOJIY4YEeHHUs! CpeaHero oomero oopa3oBaHus B
npejenax OCBOSHHUs 00pa30BaTENbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATHFHOTO 00pa3oBaHMs Ha
6a3e OCHOBHOTrO 00Iero oOpa3oBaHMsA C y4eTOM TpeOoBaHMH (eaepalbHBIX TOCYIapCTBEHHBIX
00pa30BaTENFHBIX CTAaHAAPTOB M TIOTY4aeMOW TpPOPECCHH WM CICIUAIBHOCTH CPEIHETO
npodeccuoHaIbHOr0 00pa3oBaHus (MUCbMO JlemapTaMeHTa rocylapcTBEHHOU MOJIMTHKU B cdepe
noAroToBku padbounx kaapos u JIIO Munobpuayku Poccuu ot 17.03.2015 Ne06-259); ¢ ydeTom
[lpumepHoil OCHOBHOH 00pa30BaTENIbHONW MPOrpaMMBl  CpelHEro oOmiero  oOpa3oBaHMs,
0100peHHOM pemnieHueM (eneparbHOro  y4eOHO-METOIUYECKOTO OO0BEAMHEHUS 10 O0IemMy
obpazoBanuto (mpotokon ot 28 wmoHa 2016 r. No 2/16-3), mpuUMEpHOl IMporpamMmbl
0011e00pa3oBaTeIbHON YI4EOHOM AUCITUIUTHMHBI «XUMUs», pekoMeHaoBaHHOU DPI'AY «OUPO» nns
peanu3aliil  OCHOBHOW mpodeccuoHalbHOM oOpa3zoBaTensHOi mporpamMel CIIO Ha 0Gaze
OCHOBHOTO 00IIIero 00pa3oBaHus ¢ MOJIYICHHEM CpeaHero oomiero oopazoBanus (mpotokos Ne 3 ot
23.07.2015 r.) u sABiIsIETCS YacThIO OCHOBHOM MpoQeccroHadbHOW 00pa30BaTEIbHOM MPOrpaMMBbl
MOJTOTOBKH CIIEIIMAIIMCTOB CPEIHEr0 3BeHa 1o cnenuaibHocTu 35.02.07 MexaHu3zauus CeIbCKOro
XO034ICTBA.
B mporpamMmy BKIIOYEHO coOJepKaHUE, HampaBiIeHHOE Ha (GopMHpOBaHUE Yy OO0 ydarouuxcs
KOMIIETEHIIMH, HE00X0AUMBIX s KauecTBeHHOTo ocBoenuss OITOIT IITICC3 na 6a3e 0CHOBHOTO
ob1mrero o0pa3oBaHus ¢ MOJIYYEHHEM CPEIHEr0 00IIero oopa3oBaHus.

Copeprxanue yueOHOr0 MaTepHaa, MocaeA0BaTeIbHOCTh €r0 U3yUeHUs, paciipeiesieHue

yueOHBIX 4acoB, TeMaTHKa pedepaToB, BUABl CAMOCTOSITENIBHBIX PA0OT YUYUTHIBAIOT CHEUUDUKY
MIPOTpaMM MOJATOTOBKH CIEIIMAIINCTOB CPEIHETO 3B€HAa U OCBAUBAEMOM CIIEIIMaTIbHOCTH.

1.2. Mecto y4eOHOH [MCHMIUIMHBI B CTPYKType OCHOBHOWH npodeccHOHAIbHOMI
o0pa3oBaTeIbHON NMPOrpaMMbl

VYueOnas mucnummmaa OJ1B.07 ~«Xwumus» OTHOCHTCS K 0a30BBIM Y4E€OHBIM JHCIMILIUNHAM
00111e00pa30BaTEILHOTO ITUKJIA.

1.3. Heam u 3agaum y4eOHOIl AUCHMIUVIMHBI — TpPeOOBaHHS K pe3yJibTaTaM OCBOEHHSA
Y4eOHOH THCUMILINHBI
Copneprxanue MporpamMmbl «XHMHUsD» HANIPABIEHO Ha JOCTH)KEHUE CIIEIYIOINX LeJlei:
* (gopmupoBaHue y OOy4aromMXcs YMEHHS OIICHHMBATh 3HAYMMOCTh XMMHYECKOTO 3HAHUS JUIA
KK OTO YEJIOBEKA;
* (hopMHUpOBaHKE Y 00YUAIOMIMXCS LEIOCTHOTO MPEACTABICHUSI O MUPE M POJIM XUMHHU B CO3/aHUU
COBPEMEHHOM €CTEeCTBEHHOHAYYHON KapTUHBI MMpa; YMEHHsSI OOBACHATh OOBEKThl M IPOLECCHI
OKpPY’KaIOIIEeH ACUCTBUTEIBHOCTH: IIPUPOJHON, COLMAIIBHOM, KYJIbTYPHON, TEXHUYECKON CPEIbl, —
UCIIOJIB3YS JJI TOTO XMMHUYECKHUE 3HAHUS;
* pa3BUTHE y 00YUAIOMIMXCSl YMEHUHN pazianyaTh (PaKkThl U OLIEHKH, CPABHUBATH OLIEHOYHBIC BHIBOJIBI,
BUJETh UX CBS3b C KPUTEPUSAMH OLICHOK U CBA3b KPUTEPUEB C ONPEIEICHHON CUCTEMOM LIEHHOCTEH,
(dbopmMynHpOBaTH M 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
* npuoOpereHue OOy4arOIIMMHUCS ONbITA PAa3HOOOPAa3HOM  JESATENbHOCTH, IO3HAHUS U
CaMOIIO3HAHHUs;, KJIIOUEBBIX HAaBBIKOB, NMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE IS PA3IMYHBIX BHUJIOB
JEeSTeIbHOCTH (HABBIKOB pEIIEHUs MPOoOJeM, NMPUHATUS PEIeHU, MOMCKa, aHalu3a U 00paboTKU
nH(popMalvy, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUMN, COTPYIHUYECTBA, 0€30M1aCHOTO
o0palleHHs C BeIECTBAMU B MIOBCETHEBHON JKHU3HN).



OcBoenne cojepkaHusg y4eOHOW JUCHUILIMHBI «XHMHUSA», OOECIeYMBaeT JOCTUKEHUE
00yJaromuMHCs CIeAYIOIUX Pe3ybTATOB:
* IUYHOCMHDBIX .
—— YyBCTBO F'OPJOCTU U YBAKEHUS K UCTOPUHU U JOCTHIKEHUSAM OTEUECTBEHHON XMMHUUYECKON HAYKH;
XMUMUYECKH TPaMOTHOE MOBEJICHHE B IPOPECCUOHAIBHOM JESITEIbHOCTH U B OBITY IIPH OOpalleHuu
C XMMUYECKMMHU BEIIECTBAMU, MaTEpUAIaMH U IIPOLECCAMU;
—— TOTOBHOCTh K IMPOJOJDKEHHIO 00pa3oBaHWs M TOBBIIIEHUS KBalu(pUKALIUU B H30paHHOU
poeCCHOHAIBHON JEATEIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIETECHIUH B
9TOM;
—— YMEHHME MHCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOM XHMUYECKOW HAyKM M XUMHUYECKHX
TEXHOJIOTUH JUIi TOBBILIEHUS COOCTBEHHOI'O MHTEIUIEKTYaJbHOTO pa3BUTUs B BBIOpaHHOMN
podecCHOHAIBHOM JIeATETHbHOCTH;
* MemanpeomemHbix:
—— HCIIOJIb30BAaHME Ppa3JIMYHBIX BHUJOB I[IO3HABATEIbHOM  JIE€ATEABHOCTH U  OCHOBHBIX
MHTEJUIEKTYaJIbHbIX Omepanuil (MOCTaHOBKM 3agadd, (OpMYJIMpPOBAHMS THUIOTE3, aHaIu3a Hu
CHHTE3a, CPaBHEHHUs, 000OIIEHHSI, CHCTEMAaTHU3alliH, BbISIBICHUS IPHYMHHO-CIICACTBEHHBIX CBA3CH,
MIOKUCKA aHaJIoroB, (JOPMYJIMPOBAHUS BBIBOJIOB) JJIsl PELICHUs MOCTABIEHHOM 3a/1a4yi, IPUMEHEHUE
OCHOBHBIX METO/IOB MMO3HAHUs (HAOIIOEHUS, HAYYHOTO SKCIIEPUMEHTA) JJISl H3YUCHHUS Pa3ITUIHBIX
CTOPOH XMMHYECKMX OOBEKTOB M HPOIECCOB, C KOTOPHIMH BO3HHMKAaeT HEOOXOJIUMOCTh
CTaJIKUBAThCS B PO eCCHOHATILHOM cdepe;
—— HUCIMOJIb30BaHUE PA3IUYHBIX MCTOUHUKOB I MOJYYEHHUS XMMHUYECKOW MH(OpManuu, yMeHue
OLIEHUTH €€ IOCTOBEPHOCTH JIJISl TOCTHIKEHUS XOPOIITHUX PE3yNbTaToB B MpodeccuonaabHoil chepe;
* NPEeOMEMHBIX .
—— c(hopMHUPOBAaHHOCTH MPEICTABICHUI O MECTe XMMHH B COBPEMEHHON HAaydyHOWH KapTHHE MUpA;
MIOHUMaHHE POJIM XMMHUHU B (OPMUPOBAHUH KPYro30pa U (PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa
JUISL pelIeHUs] TPaKTUUECKUX 3a/1ay;
—— BIAJCHHE OCHOBONOJAralOIUMU XUMHUYECKUMH MOHATHAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHNE XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
—— BJIAJEHUE OCHOBHBIMH METOJAaMH HAY4YHOIO IIO3HAHMS, HCIOJIB3YEMBIMHM B XUMUHU:
HaO0JIIO/ICHUEM, OIMCaHUEM, W3MEPEHHMEM, SKCIEPUMEHTOM; yMEHHE oOpabarbhiBaTh, OOBSCHATH
pe3yibTaThl NPOBEIEHHBIX OMBITOB M J€NIaTh BBIBOJIBI; TOTOBHOCTh M CIHOCOOHOCTH MPUMEHSTH
METO/1bl IO3HAHUS TP PEHIEHUH NPAKTUUECKUX 3a/1a4;
—— c(hOpMHUPOBAHHOCTb yYMEHHs JaBaTh KOJIMYECTBEHHBIC OLEHKH W MPOU3BOIUTH PACUYETHI IO
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM;
—— BJIa/IeHUE MPaBUIAMH TeXHUKU 0€30MaCHOCTHU NP MCII0JIb30BAaHUHM XMMUYECKHUX BEILECTB;
—— c(opMHpPOBAHHOCTh COOCTBEHHON IO3MLIMK IO OTHOIIEHUIO K XHMHUYECKOH uH(popMaluu,
I10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

14. Koau4ecTBO 4aCOB Ha OCBOEHHE NMPOrPaMMbl YUeOHOMH TUCIIUNIMHBI
- MaKcuMalibHas yueOHast Harpy3ka 171 yac, B Tom ymce:
- o0s13aTenbHas ayIuTOpHas yueOHast Harpy3ka 114 yacos;
- caMOCTosITeNIbHas paboTa cTyAeHTa 57 4acoB.

2.CTPYKTYPA U COJEPXKAHUE YYEFHOW JUCIATLIMHBI

2.1. O0beM yueOHOI JMCIUIIIMHBI M BBl Y4e0HOMH padoThl

Bup y4yeOHoii paGoThI O6bem yacoB
MaxkcumajibHas y4eOHasi HAarpy3Ka (Bcero) 171
Oo0s13aTesibHAsE ayAUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 114
B TOM YHCJIIE:
nabopaTopHbIe PaObOTHI 6
MIPAKTUYECKUE 3aHATH 10




CamocrosiTesibHasi padoTa 00y4aierocsi

57

Wtorosas arrecranus B hopMe auddepeHIupoBaHHOrO 3a4eTa




2.2. TemaTnyeckmii IJiaH u cogep:kanue yueoHoi mucuunauabl OAB.07 «Xumus»

HanmenoBanue Coneprxanue y4eOHOT0 MaTepuaa, JadopaTopHbie pabOTHI M MPAKTHYECKUE 3aAHITHS, O06BeM yacoB YpoBeHn
pa3eNioB U TeM caMOCTOsITeNIbHAs paboTa 00YJarOIINUXCS OCBOCHUS
- 2 3 4
Paznen 1. OBIIIASA U 68
HEOPTAHUYECKAS
XUMUsA
Tema 1.1. Copnepxkanmne y4eOHOro MaTepuasa 7
OCHOBHBIE TIOHATHS U OcHoBHbIE TIOHATHS XUMHH. BerecTBo. AToM. Mosekysa. XuMHYECKHid SJIEMEHT. 1
3aKOHBI XUMUHU Annotponusi. [IpocThie u cioxHbIe BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BelIecTB. XUMUYECKUe 3HaKu U GopMyiibl. OTHOCUTEIbHBIC ATOMHAS U MOJIEKYJIIpHas
Macchl. KonnuecTBo BelecTna.
OcHoBHbI€ 3aKOHBI XUMHUH. CTEXHOMETpHS. 3aKOH COXPAHEHHUS MACChl BEIIECTB. 3aKOH 2
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYIISIPHON CTPYKTYPBI. 3aKOH ABOTAJIPO U CIICJICTBHUS
UX HEro.
Tema 1.2. Coneprxanue yueOHOro MaTepuasa 6
Tlepronuiecknii 3aK0H ¥ | [Tepyoauueckuit saxon JI.U. Menneneesa. Otkporrue JI.1. MenaeneeBbm 1
Hepuoanyeckas [Meproanveckoro 3akoHa. [leprnoinueckas Tabiua XUMHYECKHX 3JIEMEHTOB —
CHCTEMA XUMUICCKUX rpaduueckoe 0TOOpaKeHNe NEPHUOIUUECKOro 3aKkoHa. CTPYKTypa IEPHOIUIECKOM
snemenTos J1.1. TaOJIMIIBL: TIepHO Ikl (MasIble U OOJBIIKE), TPYITB (TJIaBHAs U MOOOYHAs).
Menzeneesa u ctpoeHue CrpoeHue atoMa u nepuopudeckuii 3akon J[. 1. Menaeneesa. ATOM — CIOKHAs YaCTULIA. 2
aroma. Snpo (MpOTOHBI U HEUTPOHBI) U ANEKTPOHHAs 000104Ka. M3oTonbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK ATOMOB DJIEMEHTOB MAJBIX TIeprH010B. OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000J0YEK ATOMOB 3JIEMEHTOB OOJIBIINX MEPUOAOB (TIEPEXOTHBIX IEMEHTOB).
[Tonsitie 06 opouTaNsX. s-, p- 1 d-opouTany. DIEKTPOHHBIE KOH(PUTYpaLIUK aTOMOB
XUMHUYECKHX DJIEMEHTOB.
3HaueHne NePUOINYECKOT0 3aKOHA U MEPUOANUECKON CUCTEMbl XUMUYECKUX 2JIEMEHTOB 1
J.W. MenneneeBa sl pa3BUTUS HAYKH U TIOHUMAaHUS XUMUYECKOW KapTUHBI MUPA.
Tema 1.3. Coneprxanne yaueOHOro MaTepurasa 11
Crpoenue BemiecTBa KoBasieHTHast XuMuueckas CBs3b. MexaHu3M 00pa30BaHMs KOBAJICHTHOM CBsI3M (OOMEHHBIH 2

U JOHOPHO-aKLENTOPHBIH). DIEKTpoOoTpuLIaTeNbHOCTh. KoBasieHTHBIE NOJISIpHASL U




HemnoJsipHas cBsi3u. KpaTHOCTh KOBaJIeHTHOM CBSI3U. MoOJIEKYJIsipHbIE U aTOMHBIE
KpHUCTaJUIM4YeCKHe pemeTkd. CBOMCTBA BEIIECTB C MOJIEKYJISIPHBIMU U @aTOMHBIMH
KPUCTAJUIMYECKUMU PEIIETKAMMU.

HNonnas xumudeckas cBsi3b. KaTHOHBI, MX 00pa3oBaHue U3 aTOMOB B Pe3yJIbTaTe Mporiecca
OKUCJICHUs. AHHOHBI, UX 00pa30BaHKE U3 ATOMOB B PE3yJbTaTe MPOLIECCa BOCCTAHOBICHHS.
NonHas cBs3b, KaK CBA3b MEXAY KATHOHAMH U aHHOHAMU 34 CUET AEKTPOCTATUYECKOT O
nputsokeHus. Kimaccudukaius HOHOB: IO COCTaBY, 3HAKY 3apsia, HATMYUIO THIPATHOM
o0onouku. MoHHble KprcTauIMueckue pemeTku. CBoicTBa BENIECTB ¢ MOHHBIM TUIIOM
KPUCTAJUIMYECKOMN PEIIETKH.

Meramnnueckas cBA3b. MeTammnueckasi KpUCTAIINYeCKasl pelieTKa i MeTallInuecKast
XUMHYECKasl CBA3b.

ArperaTHble COCTOSIHHSI BEILIECTB M BOJOPO/IHASA CBA3b. TBEpAOE, JKUIKOE U ra3000pa3Hoe
COCTOsIHMS BelecTB. [lepexo/1 BemecTBa U3 OAHOTO arperaTHOrO COCTOSIHUS B IPYTO€.
Bonoponnas cBs3b.

Hucrtele BeuecTBa U cMecu. [IoHsATHE O cMecH BEIIECTB. [ OMOreHHbIE U I€TEPOreHHbIE
cmecu. CoctaB cMmeceil: 00beMHas U MaccoBast 10JId KOMIIOHEHTOB CMECH, MacCOBast 10JIs
IIPUMECEN.

Hucnepcusie cuctemsl. [lonsTue o aucnepcHoii cucreme. Jlucnepcuas daza u
nuctiepcroHHas cpena. Knaccudukarus aucrnepcHbIx cucteM. [IoHATHE 0 KOJUTOUTHBIX
CHUCTEMAX.

JlabopaTopHblie padothbl Ne 1,2 «lIpuroroBienue cycrneH3nmn»; « O3HAKOMIIEHUE C
JMCIIEPCHBIMU CUCTEMaMIDY.

Kontponbnas padota Ne 1 mo remam «llepuonnueckuii 3akon u [lepuonnueckas cucrtema
xumudeckux aemenTo J[.. Menzaeneesa u ctpoenue aroma. CTpo€HHE BEIIECTBA

Tema 1.4. Bona.

Copepxanue yueOHOT0 MaTepuala




PactBOpBI.
DIIEKTPOJIUTHYECKAS
JUCCOLAALHS.

Bopa. Pacteopsl. PacTBopenue. Bona kak pactBopuTeib. PacTBOpUMOCTE BELIECTB.
HacplileHHble, HEHACHIIEHHBIE, IEPECHIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, JKUAKOCTEH U TBEP/BIX BEIIECTB OT Pa3IHUYHBIX (PaKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BEMIECTBA.

DIEKTPONUTHYECKAS JUCCOLMALIMSL. DJICKTPOIUTHI U HEIJEKTPOIUTHL. DACKTPOIUTUYECKAS
nuccormaiys. CTerneHb dJEeKTPOIMTHISCKON quccoruanii. CUITbHBIE U clla0ble
31eKTPOJUTH. OCHOBHBIE MOJIOKEHUSI TEOPUH SIEKTPOIUTUUECKON TUCCOIUALIUU.
KucnoTel, 0CHOBaHMS 1 COU KaK 3JIEKTPOIUTHI.

JlabopaTtopHnasi pa6ora Ne3 «VcnbiTanue pacTBOPOB KUCJIOT, OCHOBAHHUM U COJIEH
WHANKATOPaAMU.

IIpakTyeckas padora Ne 1 « Ilpurorosienue pacTBopa 3aJaHHON KOHLIEHTPALIW.

-

Tema 1.5.
Knaccudukamms
HEOPraHMYECKHUX
COCIUHEHUN U UX
CBOICTBA.

Copepxanne yueOHOr0 MaTepuaa

Kucnotsl 1 ux coiictBa. KUCIOTBI Kak 3JIEKTPOIMUTHI, UX KiIacCU(UKALUSA TO Pa3IUYHBIM
Nnpu3HakaM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBET€ TEOPUHU AJIEKTPOIUTUYECKOMN
muccorranui. OcoOeHHOCTH B3aWMOJCHCTBUS KOHIEHTPHPOBAHHOW CEPHOM M a30THOM
KHCJOT ¢ MeTaju1aMu. OCHOBHBIE CIIOCOOBI ITOJIyYEHHsI KMCIIOT.

OcHoBanust U ux cBoiicTBa. OCHOBaHMS KakK BJIEKTPOJHUTHI, WX KiaccH(UKauus IO
pa3sIUYHBIM  IpU3HAKaM. XUMHUYECKHME CBOMCTBA OCHOBaHMM B CBETE€ TEOpUHU
NEKTPOJINTUYECKON Juccouuauuu. PasiiokeHne HepacTBOPUMBIX B BOJE OCHOBAaHHUHU.
OcHOBHBIE CIIOCOOBI IOIY4YEHUS] OCHOBAHUIA.

Comu un ux cpoiictBa. Comu Kak 2yeKTposunuThl. CoaM CpeaHue, KUCIbIe U OCHOBHBIE.
XUMHUYECKUE CBOICTBA COJIEH B CBETE TEOPUH EKTPOIUTHYECKOM nucconuanuu. CrnocoOsl
MIOJIy4EHUS COJIEH.

Oxcunpl 1 ux coicra. Coneobpasyrommue U HecoieoOpasyrole okcuibsl. OCHOBHBIE,
aMmpOTEepHbIE W KHUCIOTHBIE OKCHJBL. 3aBUCUMOCTh XapaKTepa OKCHIA OT CTENeHH
OKHCJIEHMs 00pa3ylollero ero MeTauia. XHMHUYecKHe cBoicTBa okcuioB. Ilomydenue
OKCH/JIOB.

JlaGopaTropnas pabGora Ne 4 «3yueHne B3auMOICCTBUS KUCIOT C OCHOBAaHUSIMU,
COJIIMUY.




IIpakTnyeckue 3aHATHSA:

No 2 « XuMHUecKHe CBOIICTBA KUCIIOT.

Neo 3 « T'uniponu3 coneit pa3auyHOro TUTIAY.

No 4 « I'eHeTndeckas CBSI3b MEXAY KJIACCAMHU HEOPTaHUYECKUX COEIUHECHHIN.

Tema 1.6.
XHUMUYECKUE PEAKIIUU

CopepxaHnue yueOHOro MaTepuana

Knaccudukanus XuMudeckux peakuuid. Peakumu coeauHeHus, pa3iokKeHus, 3aMeIIeHus,
oOmeHa. Karanutnueckue peakiuu. OOpaTumble 1 HeoOpaTUMble peakuuu. ['oMoreHHble 1
IETEPOTrE€HHBbIE PEaKUUU. OJK30TEPMUYECKHE U HHAOTEpMHUYECKHE peakuuu. Ternosoin
3¢ (DeKT XUMHUUECKHUX peakiuil. TepMoxuMuyeckue ypaBHEHUsI.
OKHCANTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKucieHMA. OKucIuTenp Hu
BOCCTaHOBIICHHE. BoccraHoBuUTENb M OKHCICHHE. MeToa 3JIeKTpOHHOro OanaHca Ul
COCTAaBJICHUS] YPABHEHUM OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINH.

CkopocTh xuMuU4YecKuX peakuuid. [loHSTHE O CKOPOCTH ~XMMHUYECKUX PEaKIIMil.
3aBHCUMOCTh CKOPOCTH XHMHMYECKHX PEaKUUi OT pa3iuyHbIX (HaKTOPOB: MPHUPOJIBI
pearupyromux — BEIIeCTB,  MX  KOHUEHTpalMH,  TeMIepaTypbl,  IOBEPXHOCTHU
COIPUKOCHOBEHHUS U UCIIOJIb30BAaHUS KaTaIU3aTOPOB.

OOpaTuMOCTh XUMUYECKHUX peakuuil. OO6paTUMble U HEOOpaTUMBbIE peakLuU. XUMHUUECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUS.

Kontponsnas padora Ne 2 o remam «Kiaccuduxanys HeOpraHM4eCKuX COSTUHEHUHN U UX
CBOMCTBAa. XMMHUYECKHE PEAKIIUNY.

Tema 1.7.
Meranibl 1 HEMETAIIIBI

Coneprkanue yueOHOro MaTepuasa
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Mertannbl. OcCOOEHHOCTH CTPOSHUS ATOMOB U KPUCTAIIOB. PU3NYECKUE CBOWCTBA
MeTtaioB. Kimaccudukarus MeTamioB 1Mo pa3IMuyHbIM Mpu3HakaM. XUMHUYECKHE CBOHCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN psJl HAPSHKEHUM MeTaiuioB. MeTaioTepmust.
Koppo3ust MeTamioB: XuMU4ecKasi ¥ JIEKTPOXUMHYECKasi. 3aBUCUMOCTh CKOPOCTH
KOPpPO3UH OT YCIOBH OKpY»Karoieil cpeapl. Kimaccudukaius Koppo3uu METaIOB O
pas3nuuHbIM npusHakaMm. CrocoObl 3aIIUTHl METAJUIOB OT KOPPO3HH.

Obmue criocoOb! noayueHus MetamioB. [lonstue o metamtypruu. CrijiaBel YepHBIE U
LIBETHBIC.

[{enounsie MeTamibl. bepusuinii, Maruuii u MeI0YHO3EMEIbHBIE METAJLIBL. AJTIOMUHHM.
Keneso.

Hewmetannpl. OcoO€HHOCTH CTpOEHHS aTOMOB. HeMeTaisl — mMpoCThIe BEMIECTBA.




3aBUCUMOCTB CBOMCTB TraJIOT€HOB OT WX MOoxkeHus B [lepuonndeckoii cucreme.
OxucCIUTENBHBIC U BOCCTAHOBUTEIIBHBIC CBOWCTBA HEMETAIIJIOB B 3aBUCMOCTH OT UX
MOJIOKEHUS B PSAY dIEKTPOOTpULIaTeTbHOCTH. ["anorensl. CoeTuHEH s TaJIOT€HOB.
Kucnopon. Cepa. Azot. Dochop. Yraepos.

JlaGopaTtopHblie padoThl Ne 5, 6. 2
«Penienne sKcrIepIMEHTANIBHBIX 337124 HA HACHTH()UKALNIO HEOPraHHY €CKUX
COEIMHEHUI.
IpakTHYecKHe PadoOThI: 3
Ne 5 « KauecTBeHHBIE peakiy HA HOHBI METAJIIOB)
Ne 6 « Ilonyuyenue, coOupaHue U pacrio3HaBaHUE Ta30BY.
Ne 7 « Pacno3zHaBaHUE BEIIECTBY.
Konrtpomnsusie padotst Ne 3 o Teme « Metaubi», Ne 4 mo Teme « Hemeramnsny. 2
Pa3znea 2. 46
OPTAHUYECKAA
XUMUA
Tema 2.1. Coneprkanne yaeOHOT0 MaTepurasa 4
OcCHOBHBbIE NIOHATHUSA IIpenmer oprannueckoit xumuu. [IpupoaHsie, ICKYCCTBEHHBIE U CUHTETUYECKHE
OpPraHMYECKON XUMHMH U | opranndeckue BemectBa. CpaBHEHHE OPraHUYeCKUX ¢ HEOPTaHMUECKUMH BEI[ECTBAMHU.
TEOpUs CTPOEHUS XUMHUYECKOE CTPOEHUE KaK MOPALOK COCUHEHHS aTOMOB B MOJIEKYJIBI 110 BAJIECHTHOCTH.
OpraHU4YeCKUX Teopus crpoenus opranuueckux coequHennii A.M. bytiepoBa. OCHOBHBIE 10JIOKEHUS
COEIMHEHUI TEOPUH XMMHUYECKOT0 CTpoeHus. M3omepus u nzomepsl. Xumuuyeckue GopMyssl 1 MOAETH
MOJIEKYJI B OPraHUYECKON XHUMUMU.
Knaccuduxauus opranuueckux Bemiects. Kiiaccudukarys BeecTs Mo CTPOSHUIO
YIIIEPOTHOTO CKeleTa ¥ HANMYMIO0 (QYHKIIMOHAIBHBIX TPYIIL. [ OMOJIOTH ¥ TOMOJIOTHSI.
Havana somenknarypsl [IUPAC.
Tema 2.2. Coneprxanne yueOHOro MaTepuasa 12

YTrieBogopoibl U ux

MMpUPOAHBIC UCTOYHUKH.

AJKaHbI: TOMOJIOTHYECKU psiJl, ©30MEpHUS U HOMEHKJIATypa alKaHOB. XUMUYECKHE
CBOMCTBA aJKaHOB (METaHa, 3TaHa): FTOPEHUE, 3aMEIlIeHUE, Pa3JIOKEHUE, IErHIPUPOBaHHE.
[IpumeHeHre aJKkaHoB Ha OCHOBE CBOMCTB.

[uxoankansl. ['oMooruaeckuii psii 1 HOMEHKIIATypa UKJIOAJIKAHOB, X 00Ias
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¢dopmyna. M3oMepHst HIUKIOAIKAaHOB: MEKKIIacCOBas, yriepoaHoro ckenera. [lomydenue u
(hU3UYEeCKre CBOMCTBA IMKJIOATKAHOB. XUMHUECKHE CBOMCTBA ITUKIIOATKAHOB.
IIpumeHnenue.

AnKeHbl. DTUIIEH, €ro Oody4YeHHe (JerHIpUpOBaHUEM dTaHa, TeNoIuMEpHU3aLei
nosnaTHIIeHa). ['oMonoruueckuii psii, M30Mepusl, HOMEHKIIaTypa aJIKeHOB. XMMHUECKHE
CBOMCTBa TUJICHA: TOPEHHE, KAYECTBEHHBIE peakinyu (o0eciBeunBaHuEe OPOMHOM BOJIBI U
pacTBopa epMaHraHarta Kajus), ruapaTanus, nojuMepusanus. Ilpumenenue atuneHa Ha
OCHOBE CBOMCTB.

Juensl. [lonsaTre 0 1MeHAaX KakK yrieBOAOPOAAX C ABYMs JIBOWHBIMU CBA3SMH.
CormpsikeHHBIE THEHBI. XMMUYECKHUE CBOWCTBA OyTaaueHa-1,3 u n3onpena:
oOecIrBeunBaHHE OPOMHOM BOJIbI ¥ TIOJTMMEPH3AIHS B KAYUYKH.

AnkuHbl. AtleTnieH. XMMHYECKHE CBOMCTBA alleTUIIEHa: TOpeHNe, 00ecIiBeUnBaHE
OpOMHOI1 BOJIbI, IPUCOETMHEHNE XJIOPOBOIOPOIa U THpaTaiyst. [IpumeHenne anerninena
Ha OCHOBE CBOMCTB. MexkitaccoBas uzomepus ¢ ankagueHamu. [lonydenne anetuinena
MUPOJIN30M METaHa U KapOUIHBIM CIIOCOOOM.

Apensl. ben3on. Xumuueckue cBoWCTBa O€H30J1a: TOPEHNE, peaKluy 3aMEeLIeHUs
(ranoreHupoBaHue, HUTpoBaHue). [IpumeHeHre 6eH30/1a Ha OCHOBE CBOWCTB.
I'omonornueckuii pan apenos. Tomyois. Hurposanue Tosryona. Tporu.

IIpupoaHbie HCTOYHUKH YTIIEBOAOPOAOB. lIprpoaHslil ra3: cocTaB, IPUMEHEHNE B KA4ECTBE
toruBa. [lomyTHbIi HeQTAHOM ra3, ero nepepadoTka.

Hedts. CocraB u nepepadboTka Hedtu. [leperonka nepru. Hegrenpoxykrsl. OxkTaHoBOE
YHCI0 OCH3UHOB.

CrtpykTypHBIE GOPMYIBI YTIEBOAOPOAOB, H30MEPHI U TOMOJIOTH;

HasBanue yriaeBogopomoB mo mexayHapoaHoi Homenkiatype IlUPAC.

Pemenue 3a1au Ha HAXOKACHUS MOJICKYISIPHON (POPMYITBI Ta3000pa3HOTO YIIIEBOIOPOIA.
Penrenne pacu€THBIX 33]1a4 IO YPAaBHEHUSIM XUMUYECKHUX PEAKITHIA.

KontponbHas padota Ne 5 mo TeMe «YTaeBOAOPOAbI M UX MPUPOTHBIE UCTOUYHUKH. 1
Tema 2.3. ConeprxaHue yqeOHOro MaTepuasia 15
Kucnoponconepxamue | Cruptsl. [lodydenne aTaHoma OpOXKEHUEM TIIFOKO3bI M TUApATaIiel STHIICHA.
OpraHMYECKHE I'unpokcunibHas rpymnmna kak gyHkunoHanbHas. [loHsTHE 0 MpeebHbIX 0THOATOMHBIX
COEJIMHEHUS. cnupTax. XMMHUYECKHEe CBOMCTBA 3TaHOJA: B3aUMOJIEIiCTBHE C HaTpueM, 0Opa3oBaHue

IIPOCTHIX U CIOKHBIX 3UPOB, OKUCIEHHUE B anpAerul. [[pumeHeHue sTaHoa Ha OCHOBE

11




CBOMCTB. METHIIOBBIN CIIUPT U €70 UCMOIb30BAaHUE B KAUECTBE XMMUUECKOTO CBHIPBSI.
TokcHYHOCTH METaHOJIA ¥ TIPaBUJIa TEXHUKH 0€30MMaCHOCTHU MPH pabOTe C HUM.
MHoroatomHsle criupThl. MI30Mepus 1 HOMEHKIIATypa MPEACTaBUTENEH IBYX- U
TPEXaTOMHBIX CIIUPTOB. OCOOEHHOCTH XMMUUYECKUX CBOWCTB MHOTOATOMHBIX CIIUPTOB, UX
KayecTBeHHOe oOHapyxeHue. OTaenbHbIe TPeACTaBUTENN: STUIICHTJIMKOJIb, TTTHLEPHH,
CIOCOOBI UX MOJTyYeHUs, MPAKTUYECKOE TPUMEHEHHE.

®enoin. Puznyeckre U XUMHUECKUE CBOICTBA (eHoa. B3anMHoe BiIMsHNE aTOMOB B
MoJieKyIie (peHosa: B3auMOICHCTBUE C THIPOKCUIOM HATPUS U @30THOM KHUCIIOTOM.
[Tpumenenue ¢peHona Ha OCHOBE CBOMCTB.

Anbneruasl. [lonstue 06 anpaerugax. Anbaeruanas rpymnna Kak GyHKIIHOHATbHAS.
dopMalIbIETUl U €r0 CBOWCTBA: OKUCIIEHUE B COOTBETCTBYIOLLYIO KHUCIIOTY,
BOCCTaHOBJICHUE B COOTBETCTBYIOIIMM ciupT. [lomyyeHue anbaeruioB OKUCIEHUEM
COOTBETCTBYIOUINX cIUPTOB. [lonukoHaeHcanus Gpopmanbaeruia ¢ (heHoIoM B

dbenonopopmanbaeruanyio cmoiy. Ilpumenenne hopmanpaernaa Ha OCHOBE €TI0 CBOWCTB.

Kap6onossie kuciotsl. [lonarue o kapOOHOBBIX KHcaoTax. KapOokcuibHas rpyrmma Kak
¢dbyHKIIMOHATBHAs. ["OMOTOTrHYecKHii psii TPeIeTbHBIX OJJHOOCHOBHBIX Kap-OOHOBBIX
kucinot. [lonyuenne kapOOHOBBIX KUCIOT OKUCICHUEM ajIbJAETUA0B. XUMUUE-CKHUE
CBOMCTBA YKCYCHOM KMCIIOTHI: O0IIME CBOMCTBA C MUHEPATbHBIMU KUCIOTAMHU U peaKius
srepudukaiyu. [[ppyMeHeHne yKCyCHON KHCIOThI HA OCHOBE CBOMCTB. Bricine KupHbIe
KHCIIOTHI Ha MIpUMepe MaIbMUTHHOBON U CTeapuHOBOW. MHOroo6pasue KapOOHOBBIX
KHCIIOT (111aBesieBasi KMCI0Ta KaK IByXOCHOBHAsI, aKpUJIOBasl KMCJIOTa KaK HelpezebHas,
OeH30lHas KUCI0Ta KaK apOMaTHYECKast).

Crnoxubie 3¢upbl 1 Kupbl. [loayueHue cinoxxHbIX 3pUPOB peakueil srepupuKanuu.
Croxuble 3¢upbl B IpUpo/ie, X 3HadeHue. [IpuMenenue ciaoxHbIX 3(UPOB HA OCHOBE
CBOMCTB.

Kups! kak crnoxusie 3¢upsl. Knaccuduxanus sxupoB. XUMHU4eCKHe CBOWCTBA KUPOB:
TUPOJIN3 U TUIPUPOBAHUE KUAKUX KUPOB. [I[prMeHeHune ;kupoB Ha OCHOBE CBOMCTB.
Msura.

YrueBonbl. YIaeBOAbl, UX KiaccuUKaIUsI: MOHOCaxXapuabl (TI0K03a, GpyKTO3a),
acaxapubl (caxaposa) M mojucaxapuibl (Kpaxmal U eJUIi0J103a).

I'mroko3a — BemecTBO ¢ IBOMCTBEHHOW (PYHKITMEN — aJIbIETUIOCTIMPT. XUMUYECKHE
CBOWCTBA INIFOKO3bl: OKUCJICHUE B IIIOKOHOBYIO KUCIJIOTY, BOCCTAHOBJIEHUE B COPOMT,
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cnupToBOe OpokeHue. [IpuMeHeHne TII0K03bl Ha OCHOBE CBOWCTB.

CrpoeHune u XUMHUYECKUE CBOMCTBA caxapo3bl. TeXHOIOrn4eCKHe OCHOBBI MPOU3BOACTBA
caxapo3bl.

Kpaxmain. Ctpoenue mosnexysbl. OU3ndecKkue 1 XUMUYECKHE CBONCTBA, HAXOKICHHUE B
npupoze u ouonorudeckas poib. [lpumenenue.

Lemmronoza. Ctpoenue, pusnyueckre u XuMUIeCKHe cBoiicTBa. HaxokieHue B mpupojie u
ouosornyeckas poib. [Ipumenenue. CpaBHeHHE CBOWCTB Kpaxmaia U IeJUTIOIO03HI.
3HaueHUE YIrIIEBOAOB B KUBOW IPUPOJE U KU3HU YEIOBEKA.

IIpakTHyeckas padora Ne 8 « Pacnio3HaBaHNe OpraHWYEeCKUX BELIECTBY.

Kontponbnas padota Ne 6 mo teme «Kucmopojconepxarire opraHu4ecKue COeTMHEHUS.

-

Tema 2.4.
A3zotcoaepixaiiue
OpraHUYeCKHe
coenunenus. [lonumepsl

Coneprkanne yaeOHOT0 MaTepurasa

Awmumnsl. [TonsTre 06 aMuHax. AHWINH, KaK Opranndeckoe ocHoBaHue. [lomyuenue
aHWJIMHA U3 HUTpoOeH3oa. [[puMeHeHne aHnIHA Ha OCHOBE CBOMCTB.
AMUHOKUCIOTBL. AMUHOKHUCIIOTHI Kak aM(OTepHble TP YHKIINOHAIBEHBIE OPTaHUYECKUE
coeguHEHNI. XMMHUYECKHIE CBONCTBA aMHUHOKHCIIOT: B3aUMOICHCTBHE CO MIEI0YaMHU,
KHUCJIOTaMU U APYT € Apyrom (peakiys nojnkonaencaun). [lentuanas cBs3p u
nonunentuabl. [[puMeHeHrne aMUHOKKUCIIOT Ha OCHOBE CBOMCTB.

benku. [lepBuunas, BTOpUUHas, TPETUYHAsI CTPYKTYPbI O€JIKOB. XMMUUYECKHE CBOICTBA
OCJIKOB: TOPEHUE, ICHATYPAIIMS, THIPOJIN3, IBETHBIC peakiuu. bruomornueckue GhyHKIUNA
OCIIKOB.

OCHOBHBIEC OHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COSIUHEHU. MoHOMEp, TToJTUMED,
MOJIy4eHHUE TIOJTMMEPOB peaKiren MOJIMMEPHU3aliU U TTOJIMKOHICHCAIINH, CTETICHb
MOJTUMEpU3ALINU, CTPYKTYPHOE 3B€HO. THUIIbI TOJIMMEPHBIX 1IeNe: TUHEUHBIE,
Pa3BETBJICHHBIC, CIIUTHIE.

[Tnactmaccel. TepMomIacCTUUHBIE U TEPMOPEAKTUBHBIE TIIacTMacchl. [IpeactaBurenu
IIacTMacc.

Bonokna, ux knaccudukamus. [Tomyuenue BonokoH. OTAeNbHbIE IPEACTaBUTETN
XAMIYECKHUX BOJIOKOH.

Kayuyku HaTypanbHbII 1 CUHTETHYECKUE. BynkaHu3anus kaydyyka, pe3uHa.

IIpaxkTHyeckas padora Ne 9 « Pacno3HaBaHue miacTMace U BOJIOKOH»
IIpakTnyeckas padora Ne 10 « PacnozHaBaHne opraHM4eCKUX BEIIECTBY»

13




Kontponbnas padora Ne7 mo Teme « A30TcoeprKaiine OpraHnuecKue COeTUHEHHMS.
[Tonumepsn».

Tema 2.6. Coneprkanue yaeOHOTo MaTepuara.

XUMHUS B )KU3HA Xumus u MMPpOU3BOACTBO. XuMuueckas MPOMBINIJICHHOCTb U XUMHWYCECKUC TCXHOJIOTHH.

o0111eCTBA. CrIpbe 111 XUMHAYECKON TTPOMBIITUICHHOCTH.

XuMUs B CEIBCKOM X035HCTBE. XUMH3AIHsI CENTBCKOTO X03iCTBA. Y TOOpEHUS U UX
KJ1accu(uKalus.

XuMus 1 3K0JO0rus. XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEN CPEIbI

Hrorosas arrecranus: 3ader.

CamocTosTensHas padora.

Cuctemaruyeckas NpopabOTKa KOHCIIEKTOB 3aHATHH, ydeOHON U crienuallbHON JINTepaTyphl (110 BOIIpocaM K
naparpadgam, riaBaM yaeOHbIX TOCOOUH, COCTaBICHHBIM IIPETIOIaBaTeNIeM), PEHICHUE 3a/1a4.
BeinosniHeHne JOMaNIHUX 3alaHui 110 TeMaM.

Tematuka BHEayIUTOPHOH CaMOCTOSITETLHON paOOTHI:

AN0TpOonys METaJIOB.

Kuznb u nesrensHocts .M. Menaeneena.

W3otonsl Bogoposa.

AmopHbIe BelecTBa B IPUPO/IE.

OxpaHa okpy>Karolel cpeibl OT XUMHUECKOT0 3arpsa3HEHUSI.

I'pyboaucniepcHble CUCTEMBI, X KiTaCCH(UKAIIUS W UCIIOIH30BaHNE B MPO(HECCHOHAIBHON A TEIHHOCTH.
[IpumeHeHne cycieH3Hi U 3MyJIbCUIl B CTPOUTEIILCTBE.

PactBOpEBI BOKpYT Hac.

Bopa kxak peareHT 1 Kak cpefa JUisl XMMU4ECKOro IIpoLecca.

Tunel pacTBOpOB.

Kuznsb u nesrenbHocts C.AppeHuyca.

Bxutag oTeyecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHUH 3JIEKTPOIUTUYECKOM TUCCOLMALINY.
CepHas KuCI0Ta — «XJ1€0 XUMHUYECKOM MPOMBIIIICHHOCTH.

OKcuzibl ¥ COIM KaK CTPOUTEIbHbIC MATEPUAIIbI.

IloBapeHHas cOJIb KaK XUMHUYECKOE ChIPBE.

Peakuus ropenus B ObITY.

DNEeKTPOIN3 PaCTBOPOB NIEKTPOJIUTOB.

Vctopus noiay4deHus 1 IpOUu3BOACTBA AJIFOMUHUS.

57
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Poip MeTanioB B HCTOpHUM YETOBEUECKOMN [TUBUIN3ALINH.
CoBpeMeHHOE METAJLITYPrUYeCKO€e ITPOU3BOJICTBO.

Koppo3us MeTannoB u crioco0bl 3alUThl OT KOPPO3UH.

Kuznb n nestensHocTh A.M.BbyTieposa.

DKOJIOTHYECKUE aCIIEKThl UCIOJIb30BAHHUS YTIEBOJOPOAHOTO CHIPBSI.

Jl1sl XapakTepUCTUKU YPOBHSL OCBOCHMS yU€OHOT0 MaTepuaa UCIONIb3YOTCS ClIeyroIue 0003HaYeHHU:

1 — o3HakOMUTENNbHBIN (Y3HABaHUE PaHEE NU3YUYEHHBIX O0BEKTOB, CBONCTB);

2 — penpoyKTUBHBIN (BBIIOJIHEHUE I€ATEIILHOCTH 110 00pa3sily, MHCTPYKLUHU WU 110 PYKOBOJCTBOM )

3— MPOAYKTUBHBIN (TNTAHKPOBAHUE M CAMOCTOSTEIBHOE BHITIOTHEHHUE JIEATEIIEHOCTH, PEIICHHE IIPOOJIEeMHBIX 3a1a4)
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3. YCJOBUS PEAJIM3AIIAY YUEBHOM JUCIUITIINUHBI.

3.1. MaTepuajJbHO-TEXHHYECKOE OOecnevyeHne

Jia peanuzanuu yueOHOU AUCIUILTUHBI UMEETCS B HAIMYNH YUeOHBINH KaOUHET « XUMUN.
O6opynoBanue yd4eOHOr0o KaOuHETa!

- TOCA/I0YHBIE MECTa MO KOJUYECTBY 00yJaIONINXCS;

- pabouee MeCTO TIPeToaBaTels;

- BBITSDKHOH 1IKag;

- Ha0Op XUMHUUYECKOU MOCY/IbI ¥ PUHATICKHOCTEH 715 TaOOPATOPHBIX U MIPAKTUIECCKUX padoT;
- HA0OPBI PEaKTUBOB OPTaHMUYECKUX U HEOPTAHMUECKUX BEIIECTB;

- KOMIUIEKT y4eOHO-HATTISTHBIX TTOCOOUH «XUMUS»;

3.2. UndopmanuonHoe odecriedeHne 00yuyeHus
Ilepeuens yueOHbIX n3aHui, IHTepHET-pECYpPCOB, AONOJIHUTENBHOM JINTEPATYPbI
Jlst oOyuaromuxcs

v Tabpuensu O.C. Xumus: y4ueb. g ctya. cped. npod. yueb. 3asenenuii / O.C. I'aOpuens,
N.I". OctpoymoB. — M., 2008.

v’ Tabpuensa O.C. XuMust B TeCTax, 3aj1a4yax, ynpaKHEHAAX: y4e0. mocoOue Uit CTyI. Cpeil.
npod. yueonsix 3aBenenuii / O.C. I'abpuensn, ['.I". JIsicoBa — M., 2010.

v’ Taopuensa O.C. TIpakTukyMm 10 0OII€ei, HEOPraHUUECKOW U OPraHUIECKOW XUMHUH: ydel.
nocobue mna ctya. cpen. mpod. yueb. 3asemenuit / [adbpuensn O.C., Octpoymor W.T'.,
Hopodeera H.M. — M., 2009.

v' Tabpuensa O.C. Xumus. 10 xmacc. ba3oBblii ypoBeHb: yd4eb. s 00meo0pa3oBar.
yupexaenuit. — M., 2010.

v Tabpuensu O.C. Xumus. 11 wmacc. ba3oBbiii ypoBeHb: y4eb. misi o0mieoOpa3oBar.
yupexaenuit. — M., 2010.

v’ Tabpuensia O.C., OctpoymoB W.T., OctpoymoBa E.E. Opranuueckas XUMHUsI B TecTax,
3a/auax u ynpaxHeHusx. — M., 2008.

v Ta6puensu O.C., OctpoymoB WN.T'., Beemenckas A.I'. OOmiass XuMust B TecTax, 3ajgadax M
ynpaxHeHusx. — M., 2008.

v Kysbmenko H.E., Epemun B.B., ITonkos B.A. Kpartkuii kypc xumun. — M., 2000.

v' Tuuyruna ['.B. XuMust 1 OBCeHEBHAS )KU3HB YesioBeka. — M., 2004,

Jns npenogaBatenst
v Tabpuemsiua O.C. Xumust ais mpenojasatesis: ydeOHo-meroauueckoe mocodue / O.C.
lNabpuensu, I'.I'. JIsicoBa — M., 2010.
v’ Tabpuensia O.C. HacronpHas xuura yuwurenst xumuu: 10 wmace / O.C. T'abpuensn, WU.T.
OctpoymoB — M., 2009.
v’ Ta6puensia O.C. Hacronsaas kuura yaurens xumud: 11 xmacc: B 2 4. / O.C. T'a-6Gpuersis,
I'.I". JIsicoBa, A.I'. BBeaenckas — M., 2009.
v' KysuenoBa H.E. OGyueHune XuMHH Ha OCHOBEe MexmpeamerHoir unterpamuu / H.E.
Kysnenosa, M. A. llaranos. — M., 2004.
v Yepuobenbckast [.M. Metouka o0yueHUst XAMUK B CpeiHel mikoie. — M., 2003.
v Ta6puensu O.C. JIsicosa I'T'. XuMus Ui mpenogaBatels: METOAUYECKOE Tocobue. — M.,
20010.
v’ http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.htmi
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
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http://philist.narod.ru/articles/orlova.htm
4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOMU JUCHHUTIJINHBI
KoHTpoib M omeHka pe3yabTaTOB OCBOCHHUS YYCOHOW MUCIMIUIMHBI OCYIICCTBIISIETCS B

MpoLecce MPOBEACHUS MPAKTUYECKUX 3aHATHH M JTaOOpaTOPHBIX padOT, TECTHUPOBAHUS, & TAKKE
BBITIOJTHEHHS 00 YUAIOIIIMMUCST MHIUBUTYAIBHBIX 3aJJaHUN, TTPOCKTOB, UCCIICIOBAHUH.

PesyabTaTsl 00y4yeHus ®opMBbI M METOAbI KOHTPOJISA U
(ocBOEHHBbIE YMeHHs1, YCBOCHHbIE 3HAHHUS) OLIeHKH Pe3YJIbTATOB 00y4eHHUsI

YMmeTs:

-HAa3bIBaTh: M3YYEHHBIC BEIIECTBA IO TPUBUAIBHOMN
WJTU MEXKITYHAPOIHON HOMEHKIIATYpE;

-ONpEAENATh: BAJEHTHOCTh W CTENEHb OKHUCIECHHS | TeMaTuuecKue TeCThl
XUMUYECKUX DJIEMEHTOB, THUI XHUMHYECKON CBsI3U B | XUMHUYECKUE JTUKTAHTHI
COEIIMHEHUSX, 3aps]l HOHA, XapaKTep cpeabl B BOAHBIX | CaMocTosTeNbHbIE paboThI
pacTBOpax  HEOPraHWYECKMX U  opranmdeckux | KOHTpOJIbHBIE pabOThI
COCIMHEHUHN, OKHUCIMTEIb W  BOCCTAHOBUTENb, | Y CTHBIN OIPOC
MPUHAJICKHOCTh  BEHIECTB K pa3HbIM  Kjaccam
HEOPraHMYECKUX U OPraHUYECKUX COCITMHEHU;
-XapaKTepU30BaTh: AJIEMEHTHI MaJIbIX MEPUOOB IO UX
nojoxxkenuto B Ilepmoamveckoir cucreme .M.
MenneneeBa;  o0mmMe  XMMHYECKHE  CBOMCTBa
METaJlIOB, HEMETAJJIOB, OCHOBHBIX ~ KJIacCOB
HEOPraHMYECKUX ¢  OPraHWYECKUX COCAUHEHUU;
CTPOGHHE U XUMUYECKHE CBOWCTBA M3YYEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX COCITMHECHUIA;
-00BSICHATh: 3aBHCHUMOCTh CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOCHUS, TMPHUPOIAY XUMHUECKON CBS3U
(MoHHOM KOBAJICHTHOM, METAJUIMYECKON 5
BOJIOPOJHOM), 3aBUCUMOCTH CKOPOCTH XHUMHUYECKON
pEaKIu U MOJOKEHWE XMMHUYECKOTO PaBHOBECHUS OT
pa3IUYHBIX (HaKTOPOB;

-BBIIIOJIHATh ~ XUMHUYECKHMH  SKCIEPUMEHT: 10
pacno3HaBaHUIO BAXXKHEWMIIUX HEOPraHUYECKUX W
OpPraHWYECKHUX COCAVHECHUM; JlaboparopHble u MIPaKTUYECKHE

-[IPOBOJIUTh: CAMOCTOSTCIILHBIA TOUCK XMMHUYECKOH | pabOTHI
uHboOpMallMd €  HCMOJNb30BaHMEM  pasznuyHbIX | KoHTponabHbIE paboThI
HUCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX U3JIaHHH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA); -
UCIIOJIb30BaTh ~ KOMIIBIOTEPHBIE  TEXHOJOTUU IS
00paboTKH M mepenayd XUMHUECKOW MHMOpMAIud U
ee MPeJICTaBIICHUs B Pa3IMYHbBIX (hopMax;

-CBA3bIBATh: M3YYCHHBIM MaTepuag CcO  CBOEH

podeccCHOHATBHOM AeATEIbHOCTHIO.
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3HaTh:

-BOKHEHIINE XUMHUYECKHE TIOHATUA:  BELIECTBO,
XUMUYECKHU 3JIEMEHT, aToM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJISIpHas MAacchl,
WOH, aJIJIOTPOIUs, W30TONbI, XUMHYECKas CB3b,
ANEKTPOOTPULIATENBLHOCTh,  BaJEHTHOCTb, CTENEHb
OKHCJICHHUS, MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 00beM
ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, SJIEKTPOIUT
U HEIEKTPOJIUT, DJIEKTPOJIUTHYECKAs AMCCOLUAINS,
OKHUCIIUTEIb U  BOCCTAHOBUTEIb, OKHCIEHHE H
BOCCTaHOBJICHHE, TeIJIOBOM  3(pdeKkT  peaxiuw,
CKOPOCTh XUMHUYECKOU peakuuu, KaTajus,
XMMHUYECKOE paBHOBECHE, YIJIEPOAHBIA  CKEJET,
(GyHKIMOHANIBHAS TPYIINA, W30MEpUs, TOMOJIOTHS;

-OCHOBHBIE 3aKOHbl XHMMHH: COXPAaHEHHMSI MacChl
BEILIECTB, MTOCTOSTHCTBA cocTaBa BEILIECTB,
[Tepuonnueckuii 3axkon .M. MenneneeBa; OCHOBHBIC
TEOPUU XUMUU; XUMUYECKOU CBSI3U,
3IEKTPOJIUTUYECKON JUCCOLMAINH, CTPOEHUS
OpPraHMYECKHUX W HEOPraHMYECKUX COEIMHECHUM;
BOXHEHIIME BEIIECTBA M MaTEpHUAJIbL: BaKHEUIINE
METaJUIbl W CIUIaBbl; CEpHAasi, COJsHAas, a30THas U
YKCYCHasi KHUCJIOTBI, OJaropoAHble Ta3bl, BOAOPO],
KHCJIOPO/I, raJIOreHBbl, LIEJIOYHbIE MeETaJUIbL;
OCHOBHBIC, KHCJIOTHBIC U aM(OTEpHBIE OKCHUIBI U
TUAPOKCUIBI, IEJIOYH, YIVICKUCIIBIA U yrapHbI rassl,
CEpHUCTBIA Ta3, aMMHAK, BOJA, MPUPOAHBIA ras,
ME€TaH, 3TaH, S3TWJEH, aleTWIICH, XJOpUJ HaTpusi,
KapOOHAaT M THAPOKAPOOHAT HATPHsI, KapOOHAT U
dbocdhar Kamprus, OEH30J, METAHOJI H JTAaHOI,
CIIOXKHBIE J(HPBL, KAPBL, MbLIa, MOHOCAXAPH/IbI
(rmroko3a), nucaxapuabl (caxaposa), MONHUCaXapuIbl
(kpaxMan W 1EeJUII0JIo3a), AHWIMH, AMHUHOKHCIIOTHI,
OeNKH, MCKYCCTBEHHbIE M CHHTETHYECKHE BOJIOKHA,
Kay4yKH, TJIaCTMACCHI;

VYceTHBIM o1poc
JlaGopaTOpHO-TIPAaKTHYECKUE 3aHATHUS
KoHnTponbHbie paboThI

3aveTsl

HroroBass  arrecramuss B (opme
TuQGepeHIIIPOBAHHOTO 3a4eTa
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