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1.ITACHHOPT PABOYEHN MNPOT'PAMMbBI YYEBHOM JUCIUITIJIAHBI
O1b.07 «Xumus»

1.1. ObaacTh NpuMeHeHHus padodeil MPOrpaMmMbl

PabGouass mporpamma yueOHOW JUCHUIUIMHBI pa3paboTaHa Ha OCHOBE TpeOoBaHU
®denepalibHOrO TOCYIAPCTBEHHOrO0 oOpazoBaTenbHOro cranpapra (mamee — PI'OC) cpeanero
obmiero oOpa3oBaHUs, YTBEPKAEHHOTO mpukazoM MwuHOoOpHaykum Poccum ot 17.05.12 Ne 413;
npukaza MwuHoOpHayku Poccum ot 29.12.14 Ne 1645 «O BHeceHMM W3MEHEHHMH B TPHUKa3
MuHnuctepcTBa o0pa3zoBaHus W Haykum Poccuiickori ¢emepanuu ot 17.05.12 No 413»; B
COOTBETCTBUU C PekoMeHmanusIMu 1Mo opraHu3aliu MOJYyYeHHsI CPEIHET0 o0Iero oopa3oBaHus B
npeneaax OCBOCHUs 00pa30BaTeNIbHBIX MPOrpPaMM CpeIHEro mpodeccuoHalIbHOro 00pa3oBaHus Ha
0a3e OCHOBHOTO 00IIero oOpa3oBaHHA C Y4eTOM TpeOoBaHM (eaepalbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTaHAAPTOB U TONydaeMoil mnpodeccud WM CIEeUUATbHOCTH CPETHEro
npodeccruoHabHOTO 00pa3zoBaHus (MmuckMo JlemapraMeHTa TOCyJapCTBEHHOM MOJIMTUKU B chepe
noArotoBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne06-259); ¢ yuetom
[IpumepHOIi OCHOBHOW 00pa3oBaTENbHONW MPOTPaAMMBI  CPEJHETr0 O0Iero oOpa3oBaHMA,
ol00peHHOM pemieHueM ¢eaepatbHOro y4eOHO-METOIUYECKOTO OOBEIUHEHUS IO OO0IIeMy
oOpa3oBanuto (mporokon ot 28 wutoHs 2016 1. Ne 2/16-3), npumepHOl mNporpamMmbl
obmreo0pa3oBaTenbHON Y4eOHON AUCIUILTUHBI «XUMUA», pekoMeH10BaHHOU OT'AY «DUPO» nns
peanu3ali  OCHOBHOW mpodeccuoHaabHOM oOpa3zoBarenbHoit mporpammbl CIIO Ha 0Gasze
OCHOBHOTO OOIIIET0 00pa30BaHus C MOTyYEHUEM CpeHEro oo1iero oopazoBanus (mpotokon Ne 3 ot
23.07.2015 r.) m sBAsSeTCS YAcCThblO OCHOBHON 0O0pa3oBaTEeJbHOM MPOrpaMMbl IOJATOTOBKU
CIELUAJIMCTOB CpeAHero 3BeHa mo crnenuainbHocTH 35.02.16 OKCIUTyaTaldss M PEMOHT
CEJIbCKOXO035MCTBEHHON TEXHUKU U 000PYyI0BaHMSI.
B mporpamMmy BKIIOYEHO coOJepkaHUE, HANpaBlIeHHOE Ha (QOpMHpPOBAHUE Yy OO0 ydarolIuxcs
KOMIIETEHIIMH, HE0OX0oauMbIX AJd kKadecTBeHHOro ocsoeuus OOII ITIICC3 na 6a3ze 0CHOBHOTO
oO1rero o0pa3oBaHus ¢ MOTYyYCHHEM CPEIHEro o0Iero oopa3oBaHusl.

Copaepxanue yueOHOro MaTepuala, ocjel0BaTeIbHOCTh €r0 U3yUeHHUs], paclpeielieHe
y4eOHBIX YacoB, TeMaTHKa pedepaToB, BUIBI CAMOCTOATEIBHBIX PAOOT YUUTHIBAIOT CIEIUPUKY
MporpaMM MOATOTOBKH CIIEIMATIUCTOB CPETHETO 3BEHA M OCBAMBAEMOM CTIEIIMATBHOCTH.

1.2. MecTo y4eOHOl TUCHUILINHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeIbHOIl IPOrpaMMBbl
VYueOnas mucuurmmaa OJ1b.07 «Xumwus» oTHOCUTCS K 0a30BBIM Y4eOHBIM AHCIMILTUHAM
00111600pa30BaTEIILHOTO IIUKJIA.

1.3. Heam u 3agaum y4eOHOH AUCUMIUVIMHBI — TpPeOOBaHHS K pe3yJbTaTaM OCBOEHHA

Y4eOHOH THCUMILINHBI

Copaepxanue nporpaMMbl «XHMHS» HAIPABIECHO HA JOCTUKEHUE CICAYIOIINX LesIe:
* (gopmupoBanue y oOy4aromMXcs YMEHHS OIICHHMBAaTh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JUIA
Ka)XJIOTO YEJIOBEKA;
* (hopMHUpOBaHKE Y 00YUAIOMIMXCS LEIOCTHOTO MPEACTABICHHUS O MUPE U POIU XMMUHU B CO3JIaHUH
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MHUpA; YMEHHUS OOBSCHATH OOBEKTHI U IMPOLIECCHI
OKpPY’KaIOIIEeH ACHCTBUTEIBHOCTH: IPUPOJHON, COLMAIIBHOM, KYJIbTYPHON, TEXHUYECKON CPEIbl, —
UCIIOJIB3YS AJI TOTO0 XMMHYECKHUE 3HAHUS;
* pa3BUTHE y 00YyYaIOIIMXCS YMEHUHN pa3inyaTh (PaKThl U OLIEHKH, CPABHUBATH OLIEHOUHBIE BBHIBOJIBI,
BUJIETh UX CBS3b C KPUTEPUSAMH OLIEHOK U CBA3b KPUTEPUEB C OINPEJIEICHHON CUCTEMOM LIEHHOCTEH,
dhopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HUITHIO;
* npuoOpereHue OOy4arOIIMMHUCS ONbITa Pa3HOOOPA3HOM  JEATENbHOCTH, IMO3HAHUA H
CaMOIIO3HAHUS; KIIFOUEBBIX HAaBBIKOB, UMEIOUINX YHHBEpPCAJIbHOE 3HAUEHUE JJI Pa3IUYHbIX BHUJIOB
JEeSITeTbHOCTH (HABBIKOB pEIIEHUs MPOoOJeM, MPUHATUS PelleHH, MoMCcKa, aHalIu3a U 00paboTKU
nH(pOopMaliy, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUHN, COTPYJHUYECTBA, 0€30MacHOr0
o0paleHus C BEIECTBAMHU B IIOBCETHEBHON YKU3HN).

OcBoeHue conepkaHusg Yy4eOHOM NUCHUUIUIMHBI «XUMUS», 00eclneynBaeT JOCTHUKEHHE
00y4aroImuMHUCs CIEAYIOIUX Pe3ybTATOB:



* IUYHOCHHDBIX .

—— YyBCTBO F'OPJOCTU U YBAKEHUS K UCTOPUHU U JOCTHIKEHHUSM OTEYECTBEHHOM XMMUYECKOW HAyKHU;
XUMHUYECKH TPAMOTHOE MOBEICHNE B TPO(HECCHOHATBHOM AeITeTbHOCTH U B OBITY TP O0pallieHuu
C XUMHUYECKUMHU BEIIECTBAMU, MaTEpUaIaMH U IPOLECCaAMU;

—— TOTOBHOCTh K TMPOJOJDKECHHIO O0pa3oBaHMA U TMOBBINICHUS KBaIU(UKAMK B H30paHHOM
npoeCCHOHATFHON AEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIETECHIUH B
3TOM;

—— YMEHHME MHCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHON XHUMUYECKOW HAyKM M XUMHUYECKHX
TEXHOJIOTUN [JIsl TOBBIIEHUS COOCTBEHHOTO WMHTEJUIEKTYalbHOTO pa3BUTHS B BBIOpAHHOM
npodecCHOHAIBHON IeATeIHbHOCTH;

* MemanpeomemHbix:

—— HCIIOJIb30BAaHHWE Ppa3JIMYHBIX BUJOB I[IO3HABATEIbHOM  JIEATEIBHOCTH U  OCHOBHBIX
MHTEJJICKTYalbHBIX Omnepanuid (MMOCTAHOBKHM 3aj1adyd, (OpPMYIUPOBAaHUSA THUIIOTE3, aHAIM3a U
CUHTE3a, CpaBHEHUS], 0000IIEHNs, CUCTEMAaTU3allUH1, BBIABICHUS IPUYUHHO-CIIEICTBEHHBIX CBSI3EH,
MOKCKA aHAJIOTOB, (POPMYITHPOBAHUS BBIBOJOB) UIS PEIICHUS MOCTABICHHOM 33aJa4yM, IPUMEHEHUE
OCHOBHBIX METOJIOB [T03HAHUS (HAOIIOAECHUS, HAYYHOI'O SKCIIEPUMEHTA) JIsl U3YYEHUS Pa3IUYHBIX
CTOPOH XHMHUYECKHX OOBEKTOB M IMPOILECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCS B MPOQPECCHOHANBHOM cdepe;

—— HCIIOJIb30BAHHME PA3TMYHBIX MCTOYHUKOB JJIA MOJYYEHUS XUMUYECKOW WH(POpMAINU, YMEHHUE
OLIEHUTH €€ JIOCTOBEPHOCTD I JJOCTUKEHUS XOPOILIUX PE3yIbTaTOB B MPOQeCCHOHATBHON cdepe;

* npeomMemHubix:

—— c(hOpPMUPOBAHHOCTb MPEJCTABICHUN O MECTE XUMHUHU B COBPEMEHHOM HAy4YHON KapTHHE MHpA;
MMOHMMAaHHE POJIU XUMUU B (OPMUPOBAHUU KPYT030pa M (HYHKIIMOHATBEHOM TPAMOTHOCTH YETIOBEKa
JUISL pEIICHUs TPAKTUUECKHX 3a/1ay;

—— BJAJCHUE OCHOBOIOJIATAIOIIMMHU XUMHUYECKUMU TOHATUAMH, TEOPHUSIMHU, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

—— BJAQJCHUE OCHOBHBIMM METOJAMHU HAY4YHOTO TIO3HAHUS, HCIOIb3YEMBIMH B XUMHUU:
HaOJII0JIEHUEM, OTHMCAaHUEM, M3MEPEHUEM, JKCIEPUMEHTOM; YMEHHE 00palaThiBaTh, OOBSICHSTH
pe3ynbTaThl MPOBEICHHBIX OMBITOB M JIeJaTh BBIBOJBI; TOTOBHOCTh M CIOCOOHOCTH MPUMEHSTH
METO/1bl IO3HAHUS MIPU PEIICHUN MPAKTHUECKUX 3a/1a4;

— cQOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIE OLIEHKH W TMPOU3BOJUTH PACUETHI IO
XUMUYECKUM (POpPMyJIaM B YpaBHEHUSIM;

—— BIIaJICHUE MPaBUIIAMH TEXHUKHU 0€30MacCHOCTH MPU UCTIOIB30BAHUU XUMUYECKUX BEIIECTB;

— c(hOPMHPOBAHHOCTh COOCTBEHHOW MO3WIIMUA MO OTHOIICHHIO K XMMHYECKOW WH(OpManuu,
MOJIy4aeMOU U3 pa3HbIX UCTOYHHUKOB.

Peanuzanus paboueil mporpaMMbl BOCIHUTAHHS O0ECTEYMBACT IOCTH)KCHHE CTYyIECHTaMHU
pe3yJIbTaTOB, OTHOCSIIMMCS K JICJIOBBIM KauyeCTBaM JIMYHOCTH, ONpEACIEHHBIX (enepanbHbIMU
tpeboBanusimu (JIP 1 — JIP-12), o6mactapiMu TpeboBanusimu (JIP 22 — JIP — 31) u tpeboBanusimu
T'ATIOY JIO «BAIIT» (JIP 38 — JIP 40).

1.4, KoJu4ecTBO 4aCOB Ha OCBOEHHE MPOrpaMMbl Y4eOH O AUCHUIIIHHBI
- O6béM oOpazoBaTenpHON porpaMmel - 114 yacos, B ToM 4HcIe:
- Harpy3Ka BO B3aMMOJICHCTBUY C TiperoAaBaTesneM - 114 gacos;



2.CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIUATLIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BH/ABI Y4e0HOMH padoThl

Buj yuedHoii padoThl

O0beM yacoB

O01bém oOpa3oBaTe/IbHON MPorpaMMbl (BCero) 114
Harpy3ska Bo B3auMoeiiCTBHH C penojgaBareJieM (Bcero) 114
B TOM YHCJIC:

TEOPETHUYCCKUE 3aHATHUS o8
nabopaTopHbIe PabOTHI 6
MIPAKTUYECKHUE 3aHITH 10

Urorosas arrectamus B hopme nuddepeHInpoBaHHOTO 3a4eTa




2.2. Temarnyeckuii nJjiaH u coaepkanue ydyeonon gucuumianabl OJb.07«Xumus»

HaumenoBanue Coneprkanue yueOHOTO MaTepuaa, JJabopaTopHble pabOThI M MPAKTUYCCKHUE 3aHATHS, O0beM yacoB YpoBeHb
pa3JeNioB U TeM KOHCYJIbTAIlN OCBOCHUS
1 2 3 4
Pa3znen 1. OBIIIASA U 69
HEOPT'AHUYECKASI
XUMUS
Tema 1.1. Copneprxkanue y4eOHOro MaTepuasa 7
OCHOBHBIC TTOHATHS U OcHoBHBIE TIOHATHS XMMHU. BemecTBo. Atom. Mosnekyna. XUMUYECKHI 2IIEMEHT. 1
3aKOHBI XUMHH Annorponust. [IpocTbie u cioxHble BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BEIIECTB. XUMUYECKUE 3HAKU U (HopMysibl. OTHOCHUTEIIbHBIC aTOMHAS U MOJICKYJIsIpHAs
Macchl. KonnuecTBo BeliecTra.
OcHoBHbIE 3aKOHBI XUMHH. CTEXHOMETPHS. 3aKOH COXPAHEHHUSI MacChl BELIECTB. 3aKOH 2
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYIISIPHON CTPYKTYPBL. 3aKOH ABOTaIpO U CIICJICTBHUS
UX HETO.
Tema 1.2. Copepxanne yueOHOT0 MaTepuaa 6
Ieproxuyecknii 3aK0H n [Meproanueckuii 3akou .. Menneneesa. Otkpbitue JI.11. Menneneessim 1
Hepuonnyeckas [Meproauyeckoro 3akoHa. [lepruoanueckas Ta0auia XMMHYECKUX DJIEMEHTOB —
CHCTCMa XHMHUICCKUX rpaduyeckoe 0TOOpaKEHUE MEPUOAMUIECKOT0 3aKoHa. CTPYKTypa MepHOANIECCKOM
snemenTos 1.1 TaOJIMIIBL: TIEPHO/IbI (MaJjIble U OOJIBIIKE), TPYIBI (TIaBHAs U MOOOYHAs).
Menzeneesa u cTpoenue CrpoeHue atoma U nepuoaudeckuii 3akon J[. M. MenzeneeBa. ATOM — CIOKHAs YaCTULIA. 2
aroma. Snpo (MPOTOHBI M HEUTPOHBI) U AIIEKTPOHHAs 0000uKa. M3oronbl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK ATOMOB JIEMEHTOB MaJIbIX MEepH010B. OCOOCHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JIOUEK ATOMOB AJIEMEHTOB OOJIBIIHMX MEPHOIOB (MIEPEXOIHBIX IJICMEHTOB).
[lonstue 00 opbuTansx. s-, p- u d-opouTanu. IIeKTPOHHbIE KOHPUTYPALIUA ATOMOB
XUMHUYECKHX 3JIEMEHTOB.
3HaYCHHUE TIEPUOTUUECKOTO 3aKOHA U NIEPUOTUUCCKOIN CHCTEMbI XUMHUYECKUX DJIEMCHTOB 1
J.W. MenneneeBa 1yisl pa3BUTUSA HAYKU U IOHUMaHUS XUMUYECKOW KapTUHBI MUPA.
Tema 1.3. Coneprkanre yaeOHOT0 MaTepuasa 11
CrtpoeHue BemecTBa KoBasieHTHast XuMHu4ecKast CBsi3b. MexaHH3M 00pa30BaHUsI KOBAJICHTHOM CBS3H (OOMEHHBIN 2

Y JJOHOPHO-AKIIENTOPHBIN ). DIIEKTPOOTPUIIATEILHOCTh. KOBaeHTHBIEC MOJspHAs U
HenoJsipHas cBsi3u. KpaTHOCTh KOBaJIGHTHOM CBsI3U. MOJIEKYJISIpHBIE U @TOMHBIE




KpUcCTaJUTMYeCcKue pemeTku. CBONCTBA BEIIECTB ¢ MOJICKYJISIPHBIMU U ATOMHBIMU
KPUCTAJUTMYECKUMHU PEIIETKAMH.

Nonnas xumudeckas cBsizb. KaTHoHbI, MX 00pa3oBaHue U3 aTOMOB B PE3yJIbTATE MpoIiecca
OKHCJICHUs. AHHOHBI, UX 00pa30BaHKE U3 AaTOMOB B Pe3yJbTaTe Mpoliecca BOCCTAHOBICHHUS.
Nonnas cBsi3b, KaK CBA3b MEXKAY KATHOHAMU U aHHOHAMU 32 CUET AJIEKTPOCTATUYECKOTO
nputsokeHus. Kimaccudukaius HOHOB: IO COCTaBY, 3HAKY 3apsia, HAIUYUIO THIPATHOM
o06omoukn. MoHHBIE KpUCTAIITHYECKHE pereTK. CBOWCTBA BEIIECTB C HOHHBIM THUIIOM
KPUCTAJUTMYECKOMN PEIIeTKH.

Merammdeckast CBA3b. MeTauinyeckasi KpUCTAITNYECKast PEIIeTKa U MeTalIndecKast
XUMUYECKas CBS3b.

ArperaTHbIE COCTOSIHHSI BEIIIECTB M BOJIOPOIHAS CBsI3b. TBEp0€, KUIKOE U Ta3000pa3Hoe
cocTosiHUs BeulecTB. llepexon BemiecTBa U3 OJHOrO arperaTHOro COCTOSIHUS B IPYTOe€.
Bonopoanas cBsi3b.

Hucrtele BewecTBa U cMecu. [loHsATHE O cMecH BellecTB. [ OMOreHHbIE U reTepOreHHbIE
cMmecu. CocTaB cMecell: 00beMHas M MaccoBas JOJIHM KOMIIOHEHTOB CMECH, MaccoBas J0JIs
[IPUMECEH.

HucnepcHbie cuctemsl. [lonsatre o gucnepcHoi cucteme. JucnepcHas daza u
nucrnepcuoHHas cpena. Knaccudukarus aucnepcHbix cucteM. [IoHATHE 0 KOJUTOUTHBIX
cHCTEMaX.

JlaGopatopubie paboTbl Ne 1,2 «[Ipurorosiienue cycneH3un»; « O3HaKOMJICHUE C
JUCTIEPCHBIMH CHCTEMaMM.

Kontponbnas padora Ne 1 no temam «llepuoanueckuii 3axox u Ilepuonnueckas cuctema
xumuueckux 3sneMenToB /.M. MenneneeBa u ctpoerne aroma. CTpoeHHE BELIECTBA»

Tema 1.4. Bona.
PacTtBopsI.
DIIEKTPOJIUTHIECKAS
JIACCOLIHAITS.

CopepxaHue yueOHOro MaTepuana

Bona. PactBopsl. PacTBopenue. Boaa kak pactBoputesib. PaCTBOpUMOCTH BEIIECTB.
Hacebiiennsie, HeHACHIIIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3ABUCUMOCTh PACTBOPUMOCTH
ra3oB, JKUAKOCTEH U TBEP/bIX BEIIECTB OT Pa3INYHbIX (PaKTOPOB.

MaccoBast 1011 pacCTBOPEHHOI'O BELIECTBA.

DIEeKTPONUTHYECKAs! AUCCOLMALIMS. DIEKTPOIUTHI U HEIJEKTPOIUTHI. DIEKTPOJIUTUYECKAS
nuccoupanus. CTeneHb 3JIeKTPOIUTUYeCKO qucconranuu. CuibHbIe U ciaadble
31eKTPOJIUThl. OCHOBHBIE MOJIOKEHUS TEOPUH SIEKTPOIUTHUECKON TUCCOLUALIUN.
Kucnotel, ocHOBaHUSA U COJIH KaK AJIEKTPOIIUTHI.




JlabopaTtopnasi pa6ora Ne3 «VcnbiTanue pacTBOPOB KUCJIOT, OCHOBAHHUM U CONEH
WHIUKATOPaAMUY.

IIpakTnueckas padora Ne 1 « [IpuroroBiieHue pacTBopa 3a1aHHOW KOHIIEHTPALIUI.

Tema 1.5. Coneprkanue yueOHOro MaTepuasa
Knaccudukanus Kucnotsl u ux cBoiictBa. KHCIOTHI Kak 3MEKTPOIUTHI, MX KIACCU(PUKALUS M0 Pa3InIHBIM
HEOpPraHMYECKHUX Mpu3HaKaM. XHMHYECKHE CBOMCTBA KHUCJIOT B CBET€ TEOPHUHU DIIEKTPOIUTHUYECKON
COEIMHEHUH U NX mucconuanuu. OcoOEHHOCTH B3aUMOJICHCTBUS KOHIIGHTPHUPOBAHHOW CEPHOM M a30THOU
CBOIICTBA. KHCIOT ¢ MeTayiaMi. OCHOBHBIE CITOCOOBI OJTYyYEHHUS KUCIIOT.
OcHoBanust U ux cBoicTBa. OCHOBaHMS KakK JJIEKTPOJMUTHI, WX KIaccH(UKauus IO
pa3IMYHBIM  MpPHU3HAKaM. XHUMHUYECKHME CBOMCTBA OCHOBaHUW B CBETE TEOPHUH
AJIEKTPOJUTUYECKON Auccouranuu. Pas3nokeHue HepacTBOPUMBIX B BOJE OCHOBaHHIA.
OcHoBHBIE CTIOCOOBI MOTYYEHHUS] OCHOBAHU.
Comu u ux cpoiictBa. Conu kak 2eKTposanuThl. COaM CpeaHuE, KUCIbIE U OCHOBHBIE.
XUMUYECKUE CBOWCTBA COJICH B CBETE TEOPUHU ANEKTPOIUTHUECKOM qucconnanuu. Crnocoob
IIOJIy4EHUS COJIEH.
Oxcunel u ux cpoiictBa. ConeoOpasyromme U HecoleoOpazyromue okcuasl. OCHOBHBIE,
aMmpOTEepHbIE W KHUCIOTHBIE OKCHJIBL. 3aBUCHUMOCTh XapaKTepa OKCHIA OT CTENeHH
OKHUCIJIGHHSI 00pa3yrollero ero MeTaia. XHUMHUYEecKue CBOicTBa okcunoB. llomydenue
OKCHJIOB.
JlabGopaTtopnas padora Ne 4 «/3yueHne B3auMOIeCTBUSA KUCIOT C OCHOBAaHUSIMU,
COJIIMI».
IIpakTnyeckue 3aHATHSA:
Ne 2 « XuMunueckne cBOMCTBA KACIOTY.
Ne 3 « 'mznponus conelt pa3nuyHOrO TUIIA.
No 4 « I'eHeTndeckas CBSI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCIUHECHUIN.
Tema 1.6. Coneprkanue yueOHOro MaTepuaia

XHUMUYECKUE PEAKIUU

Knaccudukanus xumMuueckux peakiuii. Peakuuu coeluHeHus, pa3loKeHus, 3aMEIICHNUs,
oOmeHa. Karanutnueckue peakiuu. O0paTumble 1 HeoOpaTUMble peakuuu. ['oMoreHHble 1
TFEeTEPOreHHBIE PEAKIUU. DK30TEPMUUYECKHUE U SHIOTEPMHUECKUE peakuuu. TeroBoit
3 dexT XuMuIecKux peakiui. TepMoXuMuIecKue ypaBHEHUSI.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHbIE peakuud. CreneHb oOkucieHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BoccTaHoBuTENb W OKHCIeHHE. MeToja 3JIEKTpOHHOro OamaHca st
COCTaBJICHUS] YPABHEHHM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.




Ckopocth xuMuyeckux peakuui. IloHsATHE O CKOpPOCTHM XHUMHYECKHX PpEaKIHM.
3aBHCHMOCTh CKOPOCTH XHUMMYECKHUX pEaKUUH OT pa3iuyHbIX (HAaKTOPOB: MPHUPOJIBI
pearupyroomux  BELIECTB, WX  KOHIEHTpAalUH,  TEMIEpaTypbl,  MOBEPXHOCTU
CONIPUKOCHOBEHHUS U UCTIOJIb30BAaHUS KaTaIU3aTOPOB.

OOpaTuMOCTh XUMUYECKHX peakiuii. OOpaTHMble 1 HEOOPAaTUMBbIE pEeaKIUU. XUMHUUECKOEe
PABHOBECHUE U CIIOCOOBI €T0 CMELIECHUSI.

Konrpomnsnas padora Ne 2 o temam «Kiaccuduxaiys HeOpraHu4eCKux COeTUHEHUHN U UX
CBOMCTBA. XMUMHUYECKHE PEAKIII.

Tema 1.7.
Meranipl 1 HEMETAIIIBI

Coneprkanne yaeOHOro MaTepuaa
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Mertamibl. OCOOEHHOCTH CTPOCHHMSI aTOMOB M KPUCTAIOB. DPU3NUYECKHE CBOMCTBA
MetauioB. Kiaccudukamnust MeTamioB 1o pa3iMyHbIM IpU3HaKaM. XUMHYECKHE CBOMCTBA
METAJIOB. DJIEKTPOXUMHUUECKUN AT HANPSHKEHUN MeTaJIoB. MeTtajuioTepMus.
Koppo3ust MeTamioB: XuMmudeckast 1 3JIEKTPOXUMHUUYECKasi. 3aBUCUMOCTh CKOPOCTH
KOPPO3HUH OT YCIIOBUM OKpY»karomiel cpenbl. Kimaccudukaims KOppo3uu METALIOB 110
pas3nuYHbBIM npu3HakaMm. CriocoObl 3aIUTH METAJIOB OT KOPPO3UH.

OO6mwme ciocoOw! momydeHus: MmetamioB. [Toustue o metamurypruu. CriiaBbl YepHBIE U
LIBETHBIC.

[lenounble MeTasuibl. bepuiinii, MarHuil M 1eJI04YHO3EMENbHbIE METAUIbl. AJTFOMUHUU.
Keneso.

HewmeTtannsl. OcoGeHHOCTH CTpOeHHs aTOMOB. HeMeTansl — mpocThie BEIIeCTBa.
3aBUCUMOCTH CBOMCTB TaJIOT€HOB OT UX ToJIokeHUs B [lepuoanueckoii cucreme.
OxHCIHUTEIBbHBIE M BOCCTAHOBUTEILHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCHUMOCTH OT MX
MIOJIOKEHUS B PATY JIEKTPOOTpUIIaTeIbHOCTH. ["anorensr. CoeTMHEHMSI TaJIOTEHOB.
Kucnopon. Cepa. Azor. ®ocdop. Yriaepon.

JlabopaTopHblie padoTbl Ne 5, 6.
«PermieHne 3kciepMMEHTANIBHBIX 3a/1a4 HA UIEHTH()UKALNIO HEOPTaHMUECKUX
COCIMHEHUIN.

IIpakTHyeckue padborTsbi:

Ne 5 « KauecTBeHHBIE peaKIIMM HA HOHBI METAJIIOBY

Ne 6 « Ilonydenue, coOupaHue 1 pacro3HaBaHUE Ta30B.
Ne 7 « Pacrio3HaBaHuE BELLIECTBY.

Kontponbnbie pabotel Ne 3 mo Teme « Metaisi», Ne 4 o teme « Hemeramibiy.




Pazgen 2. 48
OPTAHUYECKAA
XUMMUSA
Tema 2.1. Coneprkanue yueOHOro MaTepuasa 4
OCHOBHBIE OHATHS IIpeamer opranndeckot xumuu. [IpupoHbIE, HCKYCCTBEHHBIE U CHHTETUYECKUE
OpPraHM4eCKON XMMHMH U | OpraHndeckue Bemiecta. CpaBHEHHE OPraHUYECKUX ¢ HEOPraHMYECKUMHU BELIECTBAMM.
TEOpHUs CTPOCHUS XUMUYECKOE CTPOEHHUE KaK MOPAI0K COEJUHEHHSI aTOMOB B MOJIEKYJIbI IO BaJIEHTHOCTH.
OpraHUYECKHUX Teopus crpoenus opranndeckux coequHennii A.M. bytinepoBa. OCHOBHBIE ITOJIOKEHUS
COEIMHEHU I TEOpUU XUMHUUYECKOTO cTpoeHusl. I3omepus u nzomepsl. Xumuueckue (GopMysibl U MOJIETU
MOJIEKYJI B OPraHU4€CKON XUMHUH.
Knaccudukanus oprannueckux Bemiects. Kiiaccugukarys BemecTs Mo CTPOSHUIO
YTJIEPOJHOTO CKeJleTa U HAJIMYKIO (DYHKIIMOHAJIBHBIX IPYMIL. ['OMOJIOTH ¥ TOMOJIOTHSI.
Havana nomenxnarypsl [IUPAC.
Tema 2.2. Coneprkanne yaueOHOT0 MaTepuana 12

YrieBo1opoabl ¥ UX

MMPpUPOAHBIC UCTOYHUKH.

AJIKaHBI: TOMOJIOTUYECKUI Psifl, U30MEPHS 1 HOMEHKIIATYpa aJKaHOB. XUMHYECKHE
CBOICTBA alKaHOB (METaHa, 3TaHA): TOPEHUE, 3aMEIICHUE, PA3NIOKEHUE, IETHIPUPOBAHHE.
[IpumeHeHne anKkaHOB Ha OCHOBE CBOMCTB.

[uknoankanel. ['oMoNOrHYecKuii psii © HOMEHKIIATYpa IUKI0ATKAHOB, UX 00IIas
dbopmyna. M3omepus HUKI0ATKAHOB: MEXKIIaccoBas, yriiepoIHoro ckenera. [lonydyenue u
(u3HUYeCcKre CBOMCTBA IUKIIOAIIKAHOB. XMMHYECKHE CBONCTBA IIMKJIOATKAHOB.
[Ipumenenue.

AnkeHbl. DTUJIEH, €T0 NOJIyYeHHE (JIEeTHAPUPOBAHUEM FTaHA, ACTIOIUMEpHU3alneH
nonusyTHIeHa). ['oMonoruueckuit psiji, M30Mepus, HOMEHKIIaTypa allkeHOB. XUMHUYECKHE
CBOMCTBA ATUJIEHA: TOPEHHE, KAUECTBEHHBIE PeaKI1K (00eclBeunBaHNE OPOMHOI BOJIbI U
pacTBopa MepMaHraHara Kajius), TuapaTanus, nonumepusanus. [[pumenenne sTuieHa Ha
OCHOBE CBOWCTB.

Juensl. [lonsTrHe 0 TMEHaX Kak yrieBOJAOPOAX C ABYMs IBOWHBIMU CBA3SIMH.
CornpsikeHHBIE TUEHBI. XUMUYECKHUE CBOMCTBA OyTaauneHa-1,3 u u3onpexa:
oOeclBeyMBaHUE OPOMHOI BOJIBI M IOTUMEPU3AITHS B KAyUyKH.

Anxunbl. AtieTwieH. XUMHUYECKHE CBOMCTBA alleTHIICHA: TOpeHne, 00eCIIBEYMBaHNE
OpOMHOI BOJIBI, MPUCOEIMHEHUE XJIOPOBOAOPOa U ruApataius. [[pumeHeHne aneTunena
Ha OCHOBE CBOMCTB. MexKkitaccoBasi u3omepus ¢ ankaaueHamu. [lonydyenue aneruieHa
MUPOJIN30M MeTaHa U KapOUIHBIM CIIOCOOOM.
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Apensl. ben3on. XuMudeckne CBOWCTBa O€H30J1a: TOPEHHE, PEaKIIUH 3aMEIICHNUS
(ranorenupoBaHue, HUTpoBaHue). [IpuMeHeHne OeH3051a Ha OCHOBE CBOMCTB.
I'omonornueckuit psag apenos. Tonyon. HutpoBanue tonyona. TpoTu.

HpI/IpOI[HLIe HCTOYHHKHU YTIICBOAOPOIAOB. HpI/IpO)IHHﬁ ra3: CoCTaB, IPUMCHCHHUC B KAUYCCTBC

toruuBa. [lomyTHeI HEDTIHOH ra3, ero nepepadoTka.
Hedts. CoctaB u nepepabotka Hedru. [leperonka neptu. Hegrenpoaykrsl. OxTanoBoe
YHCI0 OCH3UHOB.

CtpykTypHBIe (POPMYITBI YTIEBOAOPOAOB, H30MEPHI i TOMOJIOTH;

HasBanue yrieBogopoaoB 1o MexxayHapoanoit Homenkinatype IUPAC.

Pemenne 3a1a4 Ha HaXOXKAECHHUS MOJIEKYIIPHOH (POPMYIIBI Ta3000pa3HOTO YIIIEBOOPOAA.
Perienue pacuéTHBIX 33J]a4 IO YPABHEHUSIM XUMHUUECKUX PEAKIIHH.

KonTponbHas padora Ne 5 o teme «YT1eBoJOPOIbI U UX IPUPOAHBIE HCTOYHUKI. 1
Tema 2.3. Copepxanne yueOHOro MaTepuasa 15
Kucnopoaconepxkamue | Crimptel. [lomydenne sTanoa OpoKEHHEM TITFOKO3bI M THApATalluei dTHIICHA.
OpraHMYEeCcKHe I'mapokcuibHas rpynna kak GyHkiuoHanbHas. [loHaTHE 0 mpeAenbHBIX 0JTHOATOMHBIX
COEJIMHEHUS. cnuprax. XMMUYECKUE CBOMCTBA ATaHOJa: B3aUMOJIEHCTBUE C HATPHEM, 00pa3oBaHuUE

MPOCTBIX U CIOXKHBIX A3(PUPOB, OKUCIEHHE B anbaeru. [IpumeHeHne aTaHoa Ha OCHOBE
CBOWCTB. METUITOBBIN CIIUPT M €r0 UCIOIb30BaHNE B KAYECTBE XUMUYECKOTO ChIPHS.
TokcnyHOCTh METaHOJIA U MTpaBHUJIa TEXHUKU OE€30MACHOCTH MIPU paboTe C HUM.
MHoroatomMHble ciUpThI. M30Mepus 1 HOMEHKIATypa IPEICTaABUTENEN IBYX- U
TpeXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKHUX CBOMCTB MHOT'OATOMHBIX CITUPTOB, UX
KauecTBEHHOe oOHapyxeHue. OTaeNbHbIe PEACTABUTENN: TUICHIJIUKOIb, TIIUIEPUH,
CHOCOOBI UX MOJTYYEHUs, IPAKTHUECKOE TPUMEHEHHE.

®enoin. duznyueckre 1 XUMUUIECKHE CBOMCTBA ¢eHoMa. B3anMHOe BIUsSIHIE aTOMOB B
MoJieKyJe (peHosa: B3auMOACHCTBUE ¢ THIPOKCHAOM HATPUS U a30THON KUCIIOTOM.
[Tpumenenue heHosma Ha OCHOBE CBOMCTB.

Anpperunst. [lonstue o0 anpaerunax. AjabaeruaHas rpymmna Kak (yHKIIMOHATbHAS.
dopManpaerua 1 ero CBOMCTBA: OKMCIEHUE B COOTBETCTBYIOILLYIO KHCIIOTY,
BOCCTAaHOBJICHUE B COOTBETCTBYIOIIMM ciupT. [losydeHue anbaeruioB OKUCICHUEM
COOTBETCTBYIOIUX criupToB. [lonmukonaeHcanus Gpopmanbaeruia ¢ GeHoIoM B

benomopopmanpaeruanyo cmony. [lpumenenne Gopmanpaeruaa Ha OCHOBE €T0 CBOWCTB.

Kap6onossie kucnotsl. [TonsTre o kapOoHOBBIX kHcnoTax. KapOokcuiabHas rpymnmna Kak
¢byHKIMOHANbHAS. [ OMOTOrHYECKHA Psiji IPEeIbHBIX OTHOOCHOBHBIX KapOOHOBBIX
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kucinot. [lonyuenne kapOOHOBBIX KMCIOT OKUCICHUEM alIbJETU0B. XUMUYECKUE CBOWCTBA
YKCYCHOM KHCJIOTBI: 00II[E CBOWCTBA C MUHEPAIbHBIMU KUCIOTAMHU U PEaKIIUs
srepudukaiyu. [[ppyMeHeHne yKCyCHOM KUCIOTHI HA OCHOBE CBOMCTB. Bricine KupHbIe
KHCIIOTHI Ha TIpUMEpe MaTbMUTUHOBOM U CTeapuHOBO. MHOroo0pasue kapOOHOBBIX
KHCIIOT (111aBesieBasi KMCI0Ta KaK IByXOCHOBHAsI, aKpUJIOBasl KMCJIOTa KaK HelpeebHas,
OcH30IfHasE KHCIIOTa KaK apOMaTUYecKas).

Crnoxubie 3¢upsl ¥ xkupbl. [lomyueHue cnoxxHbIX 3QUPOB peakueil arepuuKaum.
Crnoxubie 3¢upsl B IpUpoJe, NX 3HadeHue. [[puMeHenne cioxHbIX 3(UPOB HA OCHOBE
CBOMCTB.

Kups kak cnoxkubie 3¢upsl. Kinaccudukarms ;xupoB. XuMUYECKHE CBOWCTBA YKUPOB:
TUAPOJIN3 U THIAPUPOBAHUE KUJIKUX KUPOB. [I[puMeHeHne >KupoB Ha OCHOBE CBOMCTB.
Mpeuia.

VYrieBonbl. YTiaeBoabl, X KiaccupuKaius: MOHOCaxapuabl (TI0K03a, (GpyKTOo3a),
Jcaxapubl (caxaposa) M Imojucaxapuabl (Kpaxmal U eJUIi0J103a).

['rox03a — BemecTBO ¢ IBOMCTBEHHOW (PYHKITMEN — aJIbIETUIOCTIHPT. XUMUYECKHE
CBOWCTBA IIIOKO3bI: OKUCIICHUE B TIIIOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHUE B COPOMT,
crupToBOoe Opokenue. [IpuMeHeHne TIIF0K03bl HA OCHOBE CBOMCTB.

CrpoeHue u XuMHUYECKUE CBOWCTBA caxapo3bl. TeXHOIOTMYECKHUE OCHOBBI ITPOU3BOICTBA
caxapo3bl.

Kpaxmai. Ctpoenue mosnexyibl. PU3HUeCKUe U XUMUYECKHE CBOMCTBA, HAXOKCHHUE B
npupojie u buonorudeckas pois. [Ipumenenue.

Hemmronosza. Ctpoenue, puznyeckre U XuMHUUecKue cBoicTBa. Haxoxaenue B npupojie u
6uosnoruueckas poiib. [Ipumenenue. CpaBHeHHE CBOICTB Kpaxmalia U IeJIIF0JI03bI.
3HaueHue YIrieBO0B B KUBOM MPUPOJIE U KU3HU YEJIOBEKA.

IIpakTyeckas padora Ne 8 « Pacnio3HaBaHNe OpraHU4eCKUX BELIECTBY. 1
Konrpomnsnas padora Ne 6 o teme «Kucnopoconepxaiiue opraHiuecKiue COeTUHEHUS. 1
Tema 2.4. Coneprxanue yueOHOro MaTepuaa 9
A3oTcoaepkalme Awmunsbl. [TorsiTe 06 aMmrHax. AHWINH, Kak OpraHudeckoe ocHoBaHue. [lomydenne
OpraHHYEecKHe aHWJIMHA U3 HUTpoOeH3o0ma. [IpuMeHeHne aHUIMHA HA OCHOBE CBOWCTB.

COCIUHCHMUA. HOHI/IMCpBI

AMUHOKHUCIOTHL. AMUHOKHCIIOTHI Kak aM(oTepHble MU YHKIIMOHATbHBIE OpTraHHYECKHe
coeIMHEeHUsI. XMMUYECKHUE CBOMCTBA AMUHOKHCIIOT: B3aUMOJICHCTBUE CO IIEJI0UYaMH,
KHCIIOTaMHU U IPYT C IpyroM (peakiius moiaukoHaeHcanun). [lentunnas cBa3p u
nonunentuasl. [IpuMeHeHne aMMHOKUCIIOT Ha OCHOBE CBOMCTB.
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benku. [lepBuuHnas, BTOpUUHasi, TPETUYHAS CTPYKTYpPbI O€IKOB. XMMUUYECKHE CBOICTBA
O€JIKOB: TOpPEHHUE, JIeHaTypalysl, THIPOJIN3, IBETHbIE peakuu. buoigornueckue GyHKIuu
O€emKOB.

OCHOBHBIE MOHATUSA XUMHUH BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI. MOHOMEp, onuMep,
MIOJIy4E€HHUE TOJMMEPOB PEAKLUEH ITOJIMMEPHU3ALIUN U TTOJIMKOHICHCALINY, CTETICHb
MOJIMMEPU3ALIUU, CTPYKTYPHOE 3B€HO. THIIBI TOJIMMEPHBIX LIETIECH: INHEHUHEIE,
Pa3BETBIIEHHBIE, CIINTHIE.

IInactmaccel. TepMoriacTUUHbBIE U TEPMOPEAKTUBHBIE III1acTMacchl. 1Ipencrasurenu
IJIaCTMACC.

Bonokna, ux knaccudukanus. [Tomyuenue BonokoH. OTaenbHble IpeCcTaBUTENN
XUMHUYECKHUX BOJIOKOH.

Kayuyku HaTypasbHbBIN M CUHTETHYECKHE. Bynkanuzanus kaydyka, pe3uHa.

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

Kontponbnas padota Ne7 o reme « A3oTcozepkaiinue OpraHMueckue COeqUHEHNUS.
[losmmmeps».

Tema 2.6. Coneprkanue yueOHOro MaTepuara.

XUMUs B )KU3HHA XUMHSI ¥ IPOU3BOJICTBO. XUMHUYECKAs MPOMBIIIJICHHOCTh 1 XUMHUYECKHE TEXHOIOTHH.
o01IecTBa. CoIpbe 111 XUMHUYECKON MTPOMBIIIUIEHHOCTH.

XUMHSI B CEIBCKOM X03SUCTBE. XUMH3AIIUs CETLCKOT0 X03sUCTBa. Y TI0OpEHUS U UX
KJIacCU(UKAIIHS.

XUMHSI ¥ SKOJIOTHS. XMMHUYECKOE 3arpsI3HEHNE OKPYIKAOIICH CPeIb

Hrorosas arrecrauus: uddepeHuinpoBaHHbIH 3a4eT.

Bcero yacos

117

J1sl XapakTepUCTUKU YPOBHSI OCBOCHMS yU€OHOI0 MaTepHala UCIIONb3YIOTCS CIEAYIOINE 0003HAYECHHU:

1 — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3YUEHHBIX 0OBEKTOB, CBOICTB);

2 — penpOIYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIUH WM MOJT PYKOBOJCTBOM)

3— NPOAYKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSTEIbHOE BHITIOJIHEHHUE JICATEIIbHOCTH, PELICHHE TPOOJIEMHBIX 3a1a4)
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3. YCJOBUS PEAJIM3AIIAY YUEBHOM JUCIUITIIUHBI.

3.1. MaTepuajibHO-TeXHHYECKOE o0ecneyeHne

Jisa peanuzanuu yaeOHOU AUCIUILTUHBI UMEETCS B HATMIHNH YUeOHBINH KaOUHET « XUMUW.
O6opynoBanue ydeOHOT0 KaOWHETA!

- [IOCa/I04YHBIE MECTA 10 KOJUYECTBY 00yUarOLINXCS;

- paboyee MeCTO MpenoJaBaTes;

- BBITSDKHOH mIKag;

- HabOp XUMHUYECKOM MOCY/IbI U IPUHAJUICKHOCTEN 1 1a00PAaTOPHBIX U MPAKTUYECKUX PaboT;
- Ha0OPBI PEaKTUBOB OPraHMYECKUX U HEOPTaHUUECKUX BEIIECTB;

- KOMIUIEKT Y4eOHO-HArISAHBIX TOCOOUH « XUMUs»;

3.2. UndopmannoHHoe odecniedeHue 00yuYeHUust
[lepeuens yueOHbIX U3anui, IHTepHET-pECypCcoOB, AOMOJIHUTENBHOMN JINTEPATYPbI
Jiia obyyaronuxcst
v’ Tabpuensn O.C. Xumus: yueb. mis crya. cped. mpod. yueo. 3asenennii / O.C. I'abpuensn, U.T.
OctpoymoB. — M., 2008.
v Tabpuensn O.C. XuMus B TecTax, 3afayax, yIPaKHEHUSX: ydeO. mocoOMe Ijs CTYA. Cpel.
npod. yuebnsix 3aBeaenuii / O.C. ['abpuensy, I'.I". JIeicoBa — M., 2010.
v Tabpuemsia O.C. IlpaktukyMm 1o OOIIEH, HEOPraHWYECKOW W OpPraHM4ecKod XuMHH: yueO.
nocobue i cTya. cpen. mpod. yued. 3aBeaenuii / ['abpuensu O.C., Octpoymos WU.I'., lopodeena
HM. -M., 2009.
v’ Tabpuensa O.C. Xumus. 10 knacc. ba3oBblit ypoBeHb: y4e0. 1s 001meo0pa3oBar. YUpexIeHuUi.
- M., 2010.
v Tabpuemnsa O.C. Xumust. 11 kiaace. ba3oBsiit ypoBeHb: yuel. aist 061eo0pa3oBar. yIpexkIeH .
- M., 2010.
v Tabpuemnsa O.C., Octpoymos W.T"., Octpoymora E.E. Opranudeckast XAMust B TECTax, 3aa4ax u
ynpaxxHeHusx. — M., 2008.
v’ Tabpuensa O.C., Ocrpoymos W.I'., Beemenckas A.I'. OOmas XuMus B TecTax, 3ajadyax M
ynpaxxHeHusx. — M., 2008.
v" Kysbmenko H.E., Epemun B.B., ITonkos B.A. Kpatkuii kypc xumuun. — M., 2000.
v' Tlnuyruna ['.B. Xumus u moBceHEBHAS XU3Hb yeloBeka. — M., 2004,
Jliis npenonaBaTesns
v Tabpuensn O.C. Xumus ia npenogasarens: yuebHo-meTomuueckoe mocobue / O.C.
I'a6puensn, I'.I". JIsicoBa — M., 2010.
v Tabpuensn O.C. HacrompHas kuura yuurens xumuu: 10 xmace / O.C. T'aGpuensu, WN.T.
OctpoymoB — M., 2009.
v’ Tabpuensn O.C. HactonsHas xuura yuurens xumun: 11 kmace: B 2 4. / O.C. I'a-Opuensn, I'.T.
JIeicoBa, A.I'. Benenckas — M., 2009.
v Kysuenosa H.E. O0y4yenne xuMun Ha ocHOBE MexnpeamerHoi nnrerpanuu / H.E. Ky3nenosa,
M.A. Hlatanos. — M., 2004.
v Yepnobenbckas I.M. MeTonuka o0yueHus XUMUH B cpeaaei mxose. — M., 2003.
v’ Tabpuensn O.C. JIsicosa I'.I'. XuMmust 171 npenogaBareiis: METOAUYECKOE Tocobue. — M., 2010.
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
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEFHOM JJUCIIUTIJIAHBI

Pe3yabTarnl 00yyeHus
(oCBOEHHBbIE YMEHUS1, YCBOCHHbIE 3HAHNS)

®opMbI U METOIbI KOHTPOJISI H
OIIEHKH Pe3yJIbTATOB 00y4YeHUusl

Ymers:

-Ha3bIBaTh. W3Y4YCHHBIE BEILIECTBA II0 TPUBUAIBHOMN
WJIM MEXITYHApPOIHOM HOMEHKJIATYypE;

-OIPENENATh: BAJIEHTHOCTb U CTENEHb OKHUCIICHHUS
XUMHUYECKHX 3JEMEHTOB, TUI XUMHYECKOW CBSI3U B
COEJIMHEHUSX, 3aps] HOHA, XapaKTep CpeAbl B BOIHBIX
pacTBOpax  HEOPraHMYECKMX U  OpPraHMYECKHUX
COCIMHEHUIN,  OKUCIUTEIb W  BOCCTAHOBUTEID,
MPUHAJICKHOCTh BEIIECTB K pa3HbIM  Kjaccam
HEOpPraHMYECKUX U OPraHUYECKUX COCIUHEHMI;
-XapaKTepU30BaTh: 3JIEMEHTHl MaJIbIX MEPHOOB MO UX
nonoxenuto B Ilepuonmueckonr cucreme .M.
Menneneena; oOme XUMHYECKHE CBOICTBa
METaJJIOB, ~ HEMETAJJIOB,  OCHOBHBIX  KJIAaCCOB
HEOPraHMYECKUX U OPraHMYECKHX COCIUHCHM;
CTPOEHHME U XHMMHMUYECKHE CBOWMCTBA HW3YYEHHBIX
HEOPraHMYECKUX M OPraHUYECKUX COCIUHCHU;
-00BSACHATH: 3aBUCUMOCTh CBOICTB BEIIECTB OT HX
COCTaBa M CTPOCHHUA, NPHUPONY XHMHUYECKOH CBS3H
(moHHOM KOBaJICHTHOM, METAJITAYECKOMN u
BOJIOPOJIHOM), 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON
peakuuu U IOJIOKEHHE XMMHYECKOTO PaBHOBECHS OT
pa3uyHbIX (PAaKTOPOB;

-BBIIIOJIHATh ~ XUMHUYECKUI  DKCIEPUMEHT: 110
pacno3HaBaHUI BAXXHEWMIIMX HEOPraHWYECKUX W
OPraHUYEeCKUX COCIUHEHUM;

-IIPOBOJUTB. CaMOCTOSITCJIBHBIM IOMCK XUMHUYECKOU
uHpOpMAlUM  C  KCIOJIb30BAaHHEM  PA3JIMYHBIX
HUCTOYHUKOB (Hay4yHO-IIOIYJISIPHBIX U3JIaHul,
KOMIIBIOTEPHBIX 0a3 JJaHHBIX, pecypcoB MHTepHETa); -
UCIIOJIb30BAaTh  KOMIIBIOTEPHBIE  TEXHOJOTHMH  JJIA
00paboTKM M Tepefadyn XUMHUYECKOW MH(DOpMAIuu 1
ee MpeJICTaBIICHUs B pa3InYHbIX (opMax;

-CBSI3bIBaTh: W3YYEHHBI MaTepual CcO  CBOEH

HpO(bCCCHOHaHLHOﬁ ACATCIIbHOCTBIO.

TeMaTnueckue TecTbl
XuMHu4yecKne JUKTAHTBbI
KonTtpomnbHbie paboThl
VYeTHBI ompoc

JlabopatopHbie u MIPAKTHYECKHE
paboThl
KontpomnbHbie paboThI

3HaTh:
-BA)KHEHIIME XHMMHYCCKHE IIOHATHSA. BEIIECTBO,
XUMHYCCKHI 3JIEMEHT, aToM, MOIJIEKYJIa,

OTHOCHUTEJIbHBIE aTOMHAas M MOJICKYJISIpHAsT MaccChl,
WOH, aJUIOTPONUsA, HW30TONbl, XUMHUYECKas CBS3b,
3IIEKTPOOTPULIATEIBHOCTh,  BAJIEHTHOCTh, CTENEHb
OKUCJICHUS, MOJIb, MOJISIPHAS Macca, MOJISIPHBI 00beM

VYeTHBI onpoc
JIaGopaTOpHO-IIPAKTUYECKHE 3aHATHUS
KonTtpomnbHbie paboThI

3aueTsl
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ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, AJIEKTPOIUT
U HEDJIEKTPOJIUT, SJICKTPOJUTHYECKAsT HUCCOIMAIINS,
OKUCIIUTENb W BOCCTAHOBUTENIb, OKUCICHUE U
BOCCTaHOBJICHHE,  TEIJIOBOM  3(PQeKT  peaxiuw,
CKOPOCTb XUMUYECKOU peakiuu, KaTaJus,
XUMUYECKOE PpaBHOBECHE, YIJIEPOJIHBIM  CKEJeT,
GbyHKIIMOHATBHAS TPYIA, U30MEPHs, TOMOJIOTHS;
-OCHOBHBIE 3aKOHBl XHMHH: COXPAaHEHHS MacChl
BEILIECTB, MOCTOSIHCTBA COCTaBa BELIECTB,
-nepuoandeckuii 3axkoH .M. Menneneena;

-OCHOBHBIE TEOpPUM XHUMHH;, XHMHUYECKON CBS3H,
AIEKTPOIUTUIECKON JTUCCOITHAITNH, CTPOCHUS
OpPraHMYECKUX U HEOPraHMYECKUX COEIMHECHUII;
-BQ)KHEUIIIME BENIECTBA W MaTEpHUAlbl: Ba)KHEUIINE
METaJUIbl W CIUIaBbl; CEpHAasi, COJIsHAs, a30THas U
YKCYCHasi KHCIIOTBI; OJaropoaHble Tasbl, BOAOPOI,
KHUCJIOPO/I, raJIOreHbl, LIEJIOYHbBIE METaJUIbl;
OCHOBHBIEC, KHCIOTHble M am(OTepHble OKCUIbl U
TUAPOKCUIBI, LIEIOYH, YIVICKUCIIBIA U yrapHbI Iassbl,
CEpHUCTBHIA Ta3, aMMHAK, BOJAa, NPUPOIHBIN Tra3,
ME€TaH, 3TaH, 3TWIEH, alleTWIEH, XJOpUJ HaTpus,
KapOOHAaT M THAPOKAPOOHAT HATpHsI, KapOOHAT U
dbochar xkampuus, OEH30J, METAaHOI ¥ OTaHOJI,
CIOXHBIE 3(UPBL, KUPBL, MbLJIa, MOHOCAXapUJbI
(rmroko3a), nucaxapuabl (caxaposa), HoJucaxapuabl
(kpaxMaa W LeJUII0JIo3a), AHWIMH, AMHUHOKHUCIIOTHI,
OCIIKM, WCKYCCTBCHHBIC M CHHTETHYECKHE BOJIOKHA,
Kay4yyKH, IUIACTMACCH;

HTtoroseiii KOHTPOIIBL

TuQQepeHIIMPOBAHHBIN 3a4eT
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