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1.ITACIIOPT PABOYEM ITPOI'PAMMbBI YYEBHOM JJUCIUIIJIUHBI
04b.07 «Xumusm»

1.1. Ob6aacTh npuMeHeHHs padoyeil MporpaMMsl
PaGouass mnporpamma yueOHOM IUCHUIUIMHBI pa3paboTaHa Ha OCHOBE TpeOOBaHUI

®denepallbHOTO TOCYAApCTBEHHOTO oOpaszoBatenbHOro cranmapra (manee — DPI'OC) cpennero
obmero oOpa3oBaHus, yTBEpKAEHHOrO mpukazoM MwunHOOpHayku Poccum ot 17.05.12 No 413;
npukasza MunoOpHayku Poccum ot 29.12.14 Ne 1645 «O BHeceHMH HM3MEHEHUH B MpPHKa3
MuHnucrepcTBa oOpa3oBaHuss W Hayku Poccwmiickoit deneparuu ot 17.05.12 No 413»; B
COOTBETCTBUU C PexomMeHmalusaMy [0 OpraHu3ally MOJIy4YeHUs CpelHero oouero oOpa3oBaHus B
npezenax OCBOSHHsI 00pa30BaTENbHBIX MPOTPAMM CPEAHEr0 MPOoPEeCcCHOHATBLHOIO 00pa3oBaHMs Ha
0a3e OCHOBHOro 00IIero oOpa3oBaHMs C yuyeToM TpeOoBaHUU (eaepaNbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M MOJy4aeMoill mpodeccuu WiIM CHEeUHaTbHOCTH CPEAHEr0
npodeccuoHansHOro obpa3zoBanus (muchkMo JlemaprameHTa rocyJapCTBEHHOM IMOJUMTUKU B chepe
noaroToBku padounx kaapos u 1O Muno6puayku Poccun ot 17.03.2015 Ne06-259); ¢ yuetom
[IpumepHOIl OCHOBHOHI 00pa3oBaTeNbHON MPOrpaMMBI  CpelHEro oOiero oOpa3oBaHus,
0I00peHHOI pemeHueM (QeAepaTbHOr0  yU4eOHO-METOIUYSCKOT0 OOBEIUHEHUS TI0 00memMy
obpazoBanuto (mporokoa ot 28 wuwHA 2016 1. Ne 2/16-3), mnpuMepHOl TpOrpamMMbI
00111€00pa3oBaTeIbHON yUeOHON TUCHUILTUHBI «XUMUsS», pekoMeH1oBaHHOH OT'AY «DUPO» mns
peanu3aliiid  OCHOBHOM mpodeccuoHanbHOM obOpaszoBarenbHOi mporpammel CIIO Ha 06aze
OCHOBHOTO O0IIIer0 00pa30BaHus C OMy4eHUEM CpeaHero ooIiero oopazoBanus (mpoTokoi Ne 3 ot
23.07.2015 1.) M sBIIETCS YAaCThIO OCHOBHOH 0Opa30BaTEIbHON IPOrpaMMBbI IMOATOTOBKH
KBATM(UIMPOBAHHBIX paboumnx, ciayxkammx no mnpodeccuu: 08.01.25 Macrep OTIEI0YHBIX
CTPOUTEINbHBIX U IEKOPATUBHBIX PaboOT.
B nporpammy BKJIIOUEHO COJE€pKaHUE, HAIpaBJIeHHOE Ha (OpMHUPOBaHUE Yy 0O ydaroluxcs
KOMIIETEHIINI, HeoOXoauMbIX Wit kadecTBeHHoro ocsoenus OOII IIITKPC na 6a3e 0oCHOBHOTO
0611ero oOpa3zoBaHus C MOJIYYEHUEM CPEIHEro 001Iero oopa3oBaHus.

Conepxanve yueOHOro Marepuala, MoCiIeI0BaTeIbHOCTh €ro U3YUYeHHUs], pacipeereHue
y4eOHBIX 4acoB, TeMaTHKa pedeparoB, BUABl CAMOCTOATENbHBIX PabOT yUUTHIBAIOT CIEHU(PUKY
MpOTrpaMM MOJTOTOBKH KBATH(PUIIMPOBAHHBIX pabounx, CIyKallUX U OCBanBaeMoii mpodeccumu.

1.2. MecTo y4eOHOI TUCHUIIMHBI B CTPYKTYpe OCHOBHOI 00pa30oBaTe/IbHOM NPOrpaMMbl
VYueonas muctummuHa OJ1B.07 «Xumus» oTtHOCHTCS K 0a30BBIM Y4YEOHBIM TUCIMILTHHAM
0011e00pa30BaTEeIHLHOTO IUKIIA.

1.3. Hesu u 3agaum y4eOHOIl AMCHMIVIMHBI — Tpe0OBaHUA K pe3yJbTaTaM OCBOEHMA

Y4eOHO JUCHUTIUHBI

CopepxaHue MporpaMMbl «XHUMUS» HAIIPaBJIEHO Ha TOCTHIKEHUE CIEAYIOIUX HeJIeH:
* ¢opMupoBaHHE y OOy4arOUIMXCS YMEHHUS OIEHMBATh 3HAUMMOCTh XMMHMYECKOTO 3HaHUS IS
Ka)KJ0r0 YeJIOBEKA;
* (hopmupoBaHue y 00y4aromuXcs ETOCTHOTO MPEACTABICHUS 0 MUPE U POJIM XUMHH B CO3/IaHUU
COBPEMEHHOM €CTeCTBEHHOHAYyYHON KapTUHBI MHUpA; YMEHHUS OOBACHATH OOBEKTHI M IPOLECCHI
OKPY’KaroIlleW AEMCTBUTEIbHOCTH: IPUPOIHOM, COLMAIBHON, KYJIbTYPHOU, TEXHUUECKOU CPEJbl, —
WCIIOJIB3YS ISl 3TOT0 XUMHUYECKUE 3HAHUS;
* pa3BUTHE y 00YJarOMIMXCS YMEHUN pa3nuyaTh (PaKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BHIBOJIBI,
BUJIETh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPUEB C ONPEECICHHON CUCTEMOM LIEHHOCTEH,
dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MMO3UIINIO;
* npuoOpereHue OOy4arOMIMMUCS ONbITA PA3HOOOPA3HOM  JEATENbHOCTH, TO3HAHUA MU
CaMOITIO3HAHUS; KJIIOUEBBIX HAaBBIKOB, UMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE JJI Pa3INYHbIX BHUJIOB
JeSITeIbHOCTH (HAaBBIKOB pEIICHUs MPoOJeM, MPUHATHUS pEIIeHU, MOMCKa, aHainu3a U 00paboTKU
UH(pOpPMaLlMM, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYJHUUYECTBA, OE3011aCHOIO
oOpaleHus C BeleCTBAMU B IIOBCEIHEBHON KHU3HN).

OcBoenne coaepxaHusd Yy4eOHOW JUCHUILIMHBI «XHMHUSA», O0ECIEeYMBAET JOCTHKEHUE
CIIEYIOINX Pe3yJIbTATOB:



* IUYHOCHIHBIX

—— YyBCTBO I'OPJIOCTU U YBAKEHUS K UCTOPUHU U JOCTUKEHUSIM OT€YECTBEHHON XUMUUYECKON HAYKU;
XMMHUYECKH TPaMOTHOE MOBEJCHHE B IPOPECCUOHATIBHON JESTEIbHOCTH U B OBITY IPH OOpaIlleHuu
C XMMHUYECKUMHU BEIIECTBAMHU, MaTEpUAIaMU U IIPOLIECCAMY;

—— TOTOBHOCTh K IPOJOJDKEHUIO 00pa3oBaHMsA M MOBBIIEHHUA KBaIM(UKAUUM B H30paHHOU
poeCCHOHATIBHON EATEIIbHOCTH U O0OBbEKTUBHOE OCO3HAHHE POJIM XMMHUYECKUX KOMIETCHIUH B
3TOM;

—— YMEHHUE MHCHOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XUMHUYECKOH HAyKM M XUMHYECKHX
TEXHOJIOTUH Ui TOBBILIEHHUS COOCTBEHHOI'O MHTEIIEKTYaJbHOTO Ppa3BUTUS B BbIOpaHHOMU
npo¢eCcCHOHATIBHOM 1A TEbHOCTH;

* MemanpeomemHuoix:

—— HCNOJIb30BAaHUE PpA3JIMYHBIX BUJOB  II03HABAaTEIbHOM  JESATEIBHOCTM M OCHOBHBIX
MHTEJUICKTYaJbHBIX OIepanuii (MOCTaHOBKU 3a7aud, (OPMYIMPOBAHUS THIOTE3, aHaIu3a |
CHHTE3a, CPaBHEHHUs, 0000IEHHs], CUCTEeMaTU3alluH, BbISIBICHUS IPUYMHHO-CIIEACTBEHHBIX CBSA3EH,
MIOWCKA aHAaJIOTOB, ()OPMYJIMPOBAHUS BHIBOJIOB) ISl PELICHHUS TIOCTABICHHOHN 3a/1a4H, IPUMEHEHUE
OCHOBHBIX METOJOB MO3HaHUs (HAOIIOAEHUS, HAYYHOI'O SKCIIEPUMEHTA) AJIS U3YUECHUs Pa3IMUHBIX
CTOPOH XHMHYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTH
CTAJIKUBAThCs B PO ecCHOHAIBHOU cdepe;

—— WCTOJIB30BAaHUE PA3IUYHBIX MCTOYHUKOB U TOJTYYCHUS XUMHUYECKOW MHPOpPMALUHU, YMEHHUE
OLIEHUTb €€ IOCTOBEPHOCTD JJISl IOCTUKEHUS XOPOLLIUX PE3YyJIbTaTOB B IpOodeccnoHaIbHOM chepe;

* NPEOMEMHBIX:

—— c¢(hopMUPOBAHHOCTH MPEICTABIECHUI O MECTe XMMHUU B COBPEMEHHOM HayyHOW KapTHHE MHpA;
MOHMMaHHUE POJIM XUMHUHU B (POPMUPOBAHUH KPYro30opa U (PyHKIIMOHAIBHOW TPAMOTHOCTH YelIOBEKa
JUIS PEeLIeHUs IPAaKTUYECKUX 3a/1a4;

—— BIJAQJEHME OCHOBONOJATalOIMMU XHUMUYECKUMHU [OHATHUSAMH, TEOpPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE I10JIb30BaHHE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;

—— BIIaJICHUE OCHOBHBIMH METOJAaMH HAYYHOrO [IO3HAHUS, MHCIONb3YEMbIMH B XHUMHUHU:
HaOJI0IeHuEM, OIMCaHWEM, H3MEPEHHUEM, SKCIIEPUMEHTOM; yMeHHe o0padarbiBaTh, OOBACHATH
pe3ynbTaThl MPOBEIECHHBIX OIBITOB U JENaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH NPUMEHSThH
METO/Ibl TO3HAHUS NIPU PEIIEHUH NPAKTUYECKUX 33]1a4;

— c(OpMHUPOBAHHOCTh YMEHHMsI JaBaTh KOJIWYECTBEHHbIE OLIEHKM U MPOU3BOJUTH PACUEThl IO
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSIM;

—— BJIaJICHUE NpaBUIaMH TEXHUKU O€30MaCHOCTH IIPU UCIIOJIb30BAHUN XUMHUYECKUX BEIIECTB;

—— c(pOpPMHPOBAHHOCTh COOCTBEHHOM MO3UIMM IO OTHOIIEHUIO K XMMHUYECKOH HH(popMaluy,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

Peanuzarust pabouei mporpaMMbl BOCIIUTaHUSI 00€CTIEUYNBAET JOCTHIKEHNE 00YJarOIIMMUCS
pe3ysabTaTOB, OTHOCSIIMMCS K JIEIOBBIM KadecTBaM JIMYHOCTH, ONpEAETEHHBIX (eaepalbHbIMU
tpeboBanusimu (JIP 1 — JIP 12), obnactaeiMu TpeboBanusmu (JIP 18 — JIP 27) u tpeboBanusimu
[ATIOY JIO «BAIIT» (JIP 34 — JIP 36).

1.4. Kouun4vecTBo 4aCOB Ha OCBOEHME NPOrPaMMbl YUeOHOH THCHUIINHBI
O061EM obpa3zoBaTenbHOM MporpamMmsl Beero - 120 yacos;



2.CTPYKTYPA U COJIEP)KAHUE YUEBHOM JJUCIATLJIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Bunel yue6HOI paboThI

O0BéM yacoB

PaboTa o0yuawimuxcsi BO B3auMOIelCTBHY ¢ NpenojiaBarejieM 120

B TOM YHCIJIE:

TEOpPETUYECKOE 00yUeHnE 100

71a00PATOPHO - MPAKTUYECKUE 3aHITHS 14
6

KOHCYJIbTalluH

Hrorosas arrecrarus B popme nuddepeHIImpoBaHHOTO 3a9eTa




2.2. Temarnuyeckuii jiad u cogep:xanue ydeoHoi gucuumianubl O/1b.07 «Xumus»

HaumenoBanue Coneprxanue yueOHOro MaTepuaia, 1abopaTtopHsie pabOThl U MPAKTUYECKHUE 3aHATHS, O6bem yacoB YpoBeHb
PAa3JesioB U TeM KOHCYJIBTAIIMH, CAMOCTOSITEIIbHAS pab0oTa 00y4YaroInXCsl OCBOCHHUSI
Paznen 1. OBLIAS U 71
HEOPI'AHUYECKAS
XNUMUA
Tema 1.1. Copep:kaHue y4eOHOIro MaTepuaJa 7
OcHoOBHbIE IOHATHS U OcHoBHble noHATUA XUMHH. BemectBo. AToM. Monekyna. XuMHUYECKUM 371EMEHT. 1
3aKOHBI XMHUH Amnorpomnusi. [IpocTbie u croxHbIe BemiecTBa. KauecTBEHHBII U KOJIMYECTBEHHBII COCTaB
BenecTB. XUMHUYCCKUE 3HAKH U Gopmyiibl. OTHOCHTEIIFHBIC ATOMHASI K MOJICKYJISIPHAS
macchl. KonmyecTBo BelecTsa.
OcHoBHbI€ 3aKOHBI XUMHH. CTEXHOMETpHS. 3aKOH COXPAHEHHS MacChl BEILIECTB. 3aKOH 2
MOCTOSIHCTBA COCTaBa BELIECTB MOJICKYJISIPHOU CTPYKTYPBI. 3aKOH ABOTrapo U CIICICTBUS
UX HETO.
Tema 1.2. Coaep:xxanue yueOHOro MaTepuaJia 6
IMepuoamaeckuit 3aK0H 1 | Tepyomnueckuii 3axon JI.U. Menaeneesa. Otxportue JI.1. Menzeneesbv 1
Hepuomuieckas [eproanyeckoro 3akoHa. [lepuoguueckas TabIuIa XUMUYECKUX 2JIEMEHTOB —
CHCTEMA XUMIICCKUX rpadguyeckoe 0TOOpaKeHHE MEPUONUECKOro 3aKkoHa. CTPYKTypa MEpUOAMIECKOM
snemenToB JI.1. TaOJIUIIBL: TIEPHOIBI (MaJIble M OOJIBINKE), TPYIILI (TIIaBHAS U TOOOYHAs).
Meneneesa u CTPOCHHE | Crpoenne atoma 1 nepuondeckuil sakon 1.1, Memeneesa. ATOM — CIOKHas 4aCTHILA. 2
aroma. SIapo (MPOTOHBI U HEUTPOHBI) U IIEKTPOHHAs 000ouKa. M3otomsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB MAJIBIX Neprno10B. OCOOEHHOCTH CTPOSHHUS
3IIEKTPOHHBIX 000JIOYEK ATOMOB AJIEMEHTOB OOJBIIHMX MEPHOIOB (MIEPEXOJHBIX HIEMEHTOB).
[Tonsitue 06 opOuTansx. s-, p- U d-opouTanu. INEKTPOHHbIE KOHPUTYPALIUK ATOMOB
XMMHYECKUX JIEMEHTOB.
3HaYCHUE IEPHOTHUCCKOTO 3aKOHA M IEPHOTUUCCKOM CHCTEMBI XMMHUYECKUX 3JIEMCHTOB 1
JI.W. MenneneeBa [Uisi pa3BUTHsI HAYKH H NOHMMaHUSI XUMHYECKOW KApTHHBI MHpA.
Koncyabranus no reme: « XKusns u nearensHocts .M. Menneneesay. 1
Tema 1.3. Coaep:kanue y4eGHOro MaTepuaia 9




CtpoeHue BelecTa

KoBanenTHast xumMuueckast CBsi3b. MexaHn3M o0pa30BaHMs KOBAJICHTHOU CBsI3U (OOMEHHBIN
Y JIOHOPHO-AKIICTITOPHBIN ). DIEKTPOOTPHUIIATEILHOCTh. KOBaNeHTHBIE TIOJISIPHAS U
HenoJsipHast cBsi3u. KpaTHOCTh KOBaJIeHTHOU CBS3U. MOJIEKYIsIpHbIE U aTOMHBIE
KpUCTAIITMYecKre pemeTku. CBOKWCTBA BEIIECTB ¢ MOJICKYJISIPHBIMA U aTOMHBIMU
KPUCTAIIMYECKUMHU PEIIETKAMHU.

Wonnas xumuueckas cBsizb. KaToHbl, X 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe Mporecca
OKHUCJICHHS. AHUOHBI, UX 00pa30BaHKE U3 aTOMOB B pe3yJIbTaTe MPOIecca BOCCTAHOBICHHUS.
HNonHas cBs3b, KaK CBsI3b MEXK]y KATHOHAMH ¥ aHHOHAMH 32 CUET 3JIEKTPOCTATHIECKOTO
nputsbkenus. Kinaccudukaiys HOHOB: IO COCTaBy, 3HaKY 3apsA/a, HATUYHUIO THIPATHOM
00osiouku. MonHbIe KpucTAIITNYecKue pemeTki. CBOKWCTBA BEIIECTB ¢ MOHHBIM TUIIOM
KPUCTAITNYECKON PELIETKH.

Mertannuueckast cBsi3b. MeTajuinueckas KpUCTaJNIMUECKasl pelieTka U MeTayinyecKast
XUMHUYECKas CBS3b.

ArperaTHble COCTOSHUS BEUIECTB U BOJOPOIHAS CBsA3b. TBepAoe, KHUIKOE U Ta3000pa3Hoe
cocTosiHUS BemiecTB. [lepexo/ BemecTBa u3 OAHOTO arperaTHOro COCTOSIHUSL B IPYTOE.
Bonoponnas cBs3b.

Yuctele BemecTBa 1 cMecu. [lonarue o cMecu BeriecTB. ['OMOreHHbIE U TeTepOreHHbIE
cmecu. CocTaB cMeceil: 00beMHas 1 MaccoBast 10JIM KOMIIOHEHTOB CMECH, MaccoBast 10J1s
puMecei.

Hucnepcusie cuctemsl. [lonstue o qucnepcHoit cucreme. JucnepcHas daza u
nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. [IoHATHE 0 KOJTOMIHBIX
CUCTEMaX.

Koncyanaunﬂ I10 TEMC: « I[I/ICHepCHBIe CHCTEMEI B MO€Ei HpO(beCCI/II/I)).

JlabopaTopusbie padorsl Ne 1,2 «[Ipurorosnenue cycrnensumn»; « O3HaKOMIIEHUE C
JUCIEPCHBIMH CHCTEMAaMM.

KonTponbnas padorta Ne 1 mo remam «Ilepuonnyeckuii 3akon u [lepuonudeckas cucrema
xumuyeckux semeHToB J[.M. MenneneeBa u ctpoenue atoma. CTpOSHHE BEIIECTBAY

Tema 1.4.

Conepxkanue yaeOHOT0O MaTepuasa




Bona. PactBopsi.

Bona. PactBopsl. PacTBopenune. Boaa kak pactBoputesb. PacTBOpUMOCTh BEIIECTB.

DNEKTPOIUTHYECKAS HacplimieHHble, HEHACHIIIEHHBIE, IEPECHIIIEHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH
JUCCOLALM. ra3osB, )KMJKOCTEH 1 TBEP/bIX BELIECTB OT PA3JINYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA.
DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOJIUTHI U HEAIEKTPOJIUTBL. DICKTPOIUTHYECKAS
nuccornuanusi. CTeneHp MeKTPOIUTUYECKO nuccormanuu. CHiibHbIC U ciaalble
3NEKTPONUTEL. OCHOBHBIE IIOJIOKEHUS TEOPUH DIEKTPOIUTHUECKON TUCCOLMALINN.
KucioTel, 0OCHOBaHUSA U COJIM KaK JIEKTPOJIUTHI.
JlaGopaTopHnas pa6ora Ne 3 «/crbpiTanue pacTBOPOB KUCIIOT, OCHOBAHUHN M COJICH
VHIUKATOPaMm».
IIpakTnyeckas padora Ne 1 « IlpuroroBienue pactBopa 3a1aHHON KOHIIEHTPAIUKY.
Tema 1.5. Coaep:xanue yue0HOro MaTepHaJia
Knaccuduxanus KucnoTsl 1 ux coiicTBa. KHCIOTBI Kak AJIEKTPOIMTHI, UX KiIacCH(UKAUs MO Pa3TuIHBIM
HEOPraHUYECKUX pU3HaKaM. XHMHYECKHE CBOMCTBA KHUCJIOT B CBET€ TEOPHHM DJIEKTPOJIUTHYECKON
COCIMHEHUH U UX quccounanuu. OcoOeHHOCTH B3aMMOJIEHUCTBUS KOHLIEHTPUPOBAHHOM CEpHOM U a30THOU
CBOIICTBA. KUCIOT ¢ MeTajuiaMi. OCHOBHBIE CIIOCOOBI OJYYEHHSI KUCIIOT.

OcHoBanmsi u wx cBoicTBa. OCHOBaHUS KaK SJCKTPOJHUTHI, MX KIACCH(PUKALUSI II0
pasMYHBIM  NpU3HaKaM. XHMHYECKHE CBOWCTBA OCHOBAaHUH B CBET€ TEOPHH
AIIEKTPOJIMTUYECKON Jucconnanuu. PasioxkeHne HEpacTBOPUMBIX B BOJIE OCHOBAaHWH.
OcHOBHBIE CIOCOOBI OTY4YEHHUSI OCHOBAHUH.

Comu u ux cBoictBa. Conu kak 37eKkTpoiuTbl. Coilu cpelHue, KHUCIble U OCHOBHBIE.
XUMHUECKUE CBOMCTBA COJIEH B CBETE TEOPUH JIEKTPOIUTHYECKON Auccouuanu. CrocoOsl
MIOJIy4EHUS COJIEH.

Oxcunpl u ux cpoiictBa. ConeoOpasyromue u HecojeoOpasyromue okcuabl. OCHOBHBIE,
aM(bOTepHI)Ie U KUCIOTHBIC OKCHUIBI. 3aBHCUMOCTD XapakTepa OKCHAa OT CTCICHHU
OKHCIIEHHsI 00pa3ylolero ero Merauia. XUMHYeckHe cBoiicTBa okcujioB. [lomyueHue
OKCHJIOB.

JlaGopaTopnasi padora Ne 4 «3yueHue B3aMOJICHCTBHS KUCIOT C OCHOBAHUSMU,
COJISIMI Y.

IIpakTHYeckHe 3aHATHA:

Ne 2 « Xumnueckue cBOMCTBa KACIOTY.

Ne 3 « I'mzpponu3 coneit pa3IugHOro THUIa.

Ne 4 « I'eHeTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHHYECKUX COEAUHEHUIN».




Tewma 1.6.
XUMUYECKUE PEAKIIUU

ConeprkaHnie yueOHOT0 MaTepuaa

Krnaccudukanus XUMHUECKUX peakinuid. Peakiuu COeqMHEHWMs, Pa3iokKEeHUs, 3aMeIIeHUs,
obmena. Karanmutnueckue peakuun. OOpatuMpie 1 HEOOpATHUMbIC PEaKIMU. [ OMOTEHHBIE U
FEeTEPOreHHbIE PEAKIUU. DK30TEPMUYECKHE U DHIOTEPMHYECKHE peakiuu. TermioBoi
3 dexT XuMUYeCKux peakiuid. TepMoXuMuIecKue ypaBHEHUS.
OKHUCIUTENIbHO-BOCCTAaHOBUTENbHBIE peakuuu. CteneHb oOkucieHus. OKUCIUTENb |
BOCCTaHOBJICHHE. BoccTaHOBHTENb W OKHCICHHE. METoa DJIEKTPOHHOIrO Oallanca is
COCTaBJICHUS] YPABHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHM.

CkopocTh XuUMHYECKUX peakiuid. [loHsATHE O CKOpPOCTH XHMMHUYECKMX PEaKIHi.
3aBUCHMOCTh CKOPOCTH XHUMHUYECKUX PEAKIUH OT pPa3IMYHBIX (HAKTOPOB: MPHUPOJIBI
pearupyroumx BEIIICCTB, 170:9 KOHIIEHTpaIlUH, TeMIepaTyphbl, MOBEPXHOCTH
CONPUKOCHOBEHHUSI M UCITOJIb30BAHUS KaTaln3aTOPOB.

OOpaTMOCTh XUMHUYECKUX peakiuii. OO0paTuMbple U HEOOpAaTUMBIE PEAKIIUH. XHUMHYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

Konrtponsnas padora Ne 2 no temam «Kinaccudukanus HeopraHM4eCKUX COeAMHEHUH U UX
CBOMCTBA. XMMHYECKHUE PEAKLIUN.

Tema 1.7.
Mertanibl 1 HeMeTaIIbI

Coaep:xanue yue0HOro MaTepHaJia

20

Mertannel. OcOOEHHOCTH CTPOEHHS aTOMOB U KpUcTaiioB. du3nueckue cBoiicTBa
metauioB. Knaccudukanus MeTaaioB 1o pa3iMyHbIM IpU3HaAKaM. XUMHUECKUE CBOICTBA
METAJIJIOB. DJIEKTPOXUMUUECKHUM psiJl HANPSKEHUH MeTaiioB. MeTtannoTepMusl.
Koppo3ust MeTaiioB: XuMU4ecKasi U JIEKTPOXUMUYECKAs. 3aBUCUMOCTb CKOPOCTHU
KOPpO3UH OT yCIOBHM OKpyxatouieil cpeabl. Kiaccudukanust koppo3uu MeTalioB 1o
pa3nn4HbIM npu3HakaMm. CrocoObl 3alUThl METAJIOB OT KOPPO3HH.

O61mue criocoOb! noay4yeHus: MmetauioB. [lonarue o Mmetamnypruu. CriiaBbl YepHbIE U
IIBETHBIE.

[[lemounbie MeTasuibl. bepuiimii, MarHui U MIET0YHO3EMENTBHBIC METAIIBI. ATTIOMUHUIA.
Keneso.

Hewmerannel. OcoGenHocTH cTpoeHus: aToMoB. Hemeraibl — mpocThie BeliecTa.
3aBMCHMOCTb CBOMCTB TaJIOT€HOB OT UX IN0JI0keHU B [leprnoaudeckoii cucreme.
OxucnuTeNnbHbIe U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCMOCTH OT UX
MIOJIO’KEHHUS B PSAY DJIEKTPOOTPULIATENBHOCTH. [asiorensl. CoeIMHEHMSI TalOr€HOB.
Kucnopona. Cepa. Azotr. ®ochop. Yraepos.




IIpakTnyeckue padborTbi:

Ne 5 « KauecTBeHHBIE peaKIMA Ha HOHBI METAILIIOBY

Neo 6 « ITonmydyenue, coOupanue u paclio3HaBaHUE Ta30BY.
Ne 7 « PacriozHaBaHue BELIECTB.

KonTponbabie padotsl Ne 3 o Teme « Metaibi»y, Ne 4 o Teme « HemeTtamisiy. 2
Koncyabranus no reme: « OCOOEHHOCTH CTPOCHUS aTOMOB METAJIJIOB U HEMETAJIJIOBY 1
Paznen 2. 49
OPI'AHNYECKASA
XUMUA
Tema 2.1. Conep:kanue y4eOHOT0 MaTepuaJia 4
OCHOBHBIE TTOHSTHS [Ipeamet oprannueckoit xumuu. [IpupoiHbIe, HICKYCCTBEHHBIE U CHHTETHUYECKHUE
OpPraHUYECKOM XMMHMU U | OpraHuveckue BemecTBa. CpaBHEHHUE OPraHMUYECKUX C HEOPTraHWYECKUMU BEIIECTBAMH.
TEOpUsl CTPOCHUS XUMHYECKOE CTPOCHHUE KaK MOPSIOK COCTMHEHHSI aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
OpraHUYEeCKUX Teopus crpoenust opranndeckux coenqruHeHnii A.M. bytineposa. OCHOBHbIE TIOJIOKEHUS
COEIMHEHU N TEOPHUH XUMHUUYECKOT0 cTpoeHus. M3oMepus u uzoMepsl. XuMuueckue GopMysibl U MOACIIH
MOJIEKYJI B OPraHUYECKOW XUMUMU.
Knaccugukamus oprannyeckux BemecTs. Kiaccudukamms BEmecTs Mo CTPOSHUIO
YIJIEPOAHOrO CKeJIeTa U HATMYUIO (DYHKIIMOHATBHBIX TPYII. ['OMOJIOTH ¥ TOMOJIOTHS.
Havana nHomenxiatypel [UPAC.
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia 11

YrieBonopoasl U UxX

MMPpUPOAHBIC HCTOUYHUKHU.

AJKaHBI: TOMOJIOTUUECKHH s, U30MEPHUS U HOMEHKJIATypa aTKaHOB. XMUMHUUYECKHE
CBOICTBa aJKaHOB (MeTaHa, 3TaHa): TOPEHHUE, 3aMeIlleHUe, pa3NIoKeHUe, IeTHIPUPOBAHUE.
[IprMmeHeHne aikaHOB Ha OCHOBE CBOMCTB.

[Muknoankansl. ['oMonoruueckuii psii ¥ HOMEHKIIATypa HUKJIOAIKAHOB, UX 001Ias
dbopmyna. M3omepus IIUKI0AIKAHOB: MEXKKIIACCOBast, YIIAEepoIHOTO ckenera. [lomydyenue u
duznyecKkre CBOMCTBA IUKIOATKAHOB. XMMHUECKHUE CBOMCTBA IIUKIIOAIKAHOB.
IIpumeHeHue.

ATKeHbl. DTUJIEH, €T0 MOyuYeHue (IeruIpUPOBAHUEM dTaHa, IETIOIMMEepHU3aIueit
noyMdTUIIeHa). ['oMoiornueckuit psiji, ©30MepHs, HOMEHKIIATypa aTKeHOB. X UMUUECKHE
CBOICTBaA dTUJICHA: TOPEHHE, KaueCTBEHHBIC PeakInu (oOeciBeunBaHuEe OPOMHOI BOJIBI U
pacTBOpa MepMaHraHaTta Kajius), THApaTauys, mojuMepusanus. [I[pumenenue sTuineHa Ha
OCHOBE CBOMCTB.
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Huensl. [ToHsITHE O TMEHAX KAK YIIE€BOAOPOAAX C IByMs ABOMHBIMH CBS3SMH.
CornpsikeHHbIE TUeHbl. XUMUYECKHUE CBOMCTBA OyTaaueHa-1,3 u uzonpexa:
oOecrBeyrBaHre OPOMHOM BOJBI U OTUMEPU3ALIHS B KAYUYKH.

AnkuHBI. AlleTHIIeH. XMMHYECKHE CBOMCTBA alleTUJICHA: TOPEHUE, 00eCIIBEUNBaHUE
OpOMHOI BOJBI, MPUCOETMHEHUE XJIOPOBOAOpoIa U ruApaTaius. [I[pumeHenue ameruneHa
Ha OCHOBE CBOMCTB. MexKiiaccoBast u3oMepus ¢ ankaaueHamu. [lonydyeHue anernieHa
MUPOJIU30M METaHa U KapOUIHBIM CIIOCOOOM.

Apensl. ben3on. XuMudecknue CBOWCTBa OE€H30J1a: TOPEHHE, PEAKIIUH 3aMEIICHUS
(ranorenupoBanue, HUTpoBaHue). [I[pumenenre 6eH3051a HA OCHOBE CBOWCTB.
TI'omonornueckuii psang apeHos. Tonyon. HutpoBanue Tosryona. Tporui.

[TpupoaHble HCTOUHUKH YTIeBO10poAOB. [IpupoiHblii ra3: cocraB, MpUMEHEHHE B KaUeCTBE
toruinBa. [TomyTHbIN HEPTAHOM ra3, ero nepepadoTka.

Hedts. Coctas u nepepabotka Hedtu. [leperonka nedpru. Hegrenponykrel. OkTanoBoe
9uCII0 OCH3MHOB.

CrtpyktypHbIe (OPMYIIBI YTIIEBOAOPOI0B, U30MEPHI U TOMOJIOTH;

HasBanwue yrineBomopoaoB 1mo MexxayHapoHoit Homenkinarype IUPAC.

Pemenue 3a1a4 Ha HaXOXACHUS MOJIEKYJISIPHOIN (OPMYITBI Fa3000pa3HOTO YIIEBOAOPOAA.
Pemienne pac4€THBIX 3314 110 YPABHEHUSAM XUMUYECKUX PEAKIIUN.

KoncyabTanus no teme: « HomeHkiarypa yriieBogopoioB. 1
KonTposnpHas padora Ne 5 mo teme «YTI€BOAOPOABI M UX MIPUPOTHBIE HCTOUHUKI. 1
Tema 2.3. Copepxanue yueOHOIro MaTepuasa 14
Kucnopoaconepxamme | Cruprtsl. [Tomydenue sTaHoIa Op0oKeHHEM TIIOKO3bI U THApATalUeil STHIIeHa.
OpraHUYECKHE I'mapokcuiipHas rpynna kak GyHkiuoHansHas. [loHaTHe 0 mpeaeabHbIX 0JTHOATOMHBIX
COEJMHEHUS. cnupTrax. XUMHUYECKHE CBOMCTBA ITAHOJIA: B3aUMOJICHICTBHE C HAaTpUeM, 00pa3oBaHue

IPOCTHIX U CIOXKHBIX 23(UPOB, OKUCIEHHE B albJerua. [[puMeHenne 3TaHoIa Ha OCHOBE
CBOMCTB. METUIIOBBIN CIIMPT U €r0 UCIIOJIb30BAHNE B KAYECTBE XUMHUYECKOTO CBIPBSI.
TOKCHYHOCTH METaHOJIa U MPaBHJIa TEXHUKH O€30M1acCHOCTH MPU paboTe C HUM.
MHoroaroMHble ciupThl. MI30Mepus 1 HOMEHKIIATypa IPEICTaBUTENIEH IBYX- U
TPEeXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKHUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX
KauecTBeHHOe oOHapyxeHue. OTAeNbHbIe PEACTaBUTENN: TUICHIIUKOIb, TIIUIEPHUH,
CHOCOOBI UX MOJYYEHHUs, MPAKTUUYECKOE TPUMEHEHHE.

®enon. Puznueckrue 1 XuMu4eckre cBoicTBa ¢peHona. BzanMHoe BiMsHIE aTOMOB B
MoJieKyJie (peHosa: B3auMOJIeCTBUE ¢ THIPOKCUAOM HATPUs U a30THOU KUCIIOTOMH.

11




[Ipumenenue heHoaa Ha OCHOBE CBOMCTB.

Anwpaerunpl. [lonarue o0 anbaerunax. AapAeTUaHAS TPyNNa Kak (yHKIIMOHATbHAS.
dopmabaeru U ero CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO KHCIIOTY,
BOCCTaHOBJICHHE B COOTBETCTBYIOIIHIA cUpT. [TosyueHue anbIeru0B OKUCICHHEM
COOTBETCTBYIOIIUX CHUPTOB. [lonukoHaeH caws GopMaibaeruaa ¢ GeHoIoM B
dbenomodopmanbaeruiny cmoiy. [lpumenenne popManbaeriuia Ha OCHOBE €r0 CBOWCTB.
Kap6onossie kucinotsl. [ToHsiTre 0 kapOOHOBBIX KHcioTaxX. KapOoKcHibHas TpyIina Kak
bynkunonanbpHas. 'oMonornyeckuii psj npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX

KHCJIOT. HonyquHe Kap6OHOBBIX KHCJIOT OKHUCJICHUEM aJIbJACTHAOB. XHUMHUUYeCKHe CBOMCTBA

YKCYCHOW KHCIJIOTBI: O0IME CBOMCTBA C MUHEPAIbHBIMHU KHUCIOTAMH U PEAKLIUs
stepudukanuu. IlpumeHenne ykcycHoM KMCI0Thl Ha OCHOBE CBOMCTB. Briciiue xupHble
KHCJIOTHI Ha IIPUMEpE NaIbMUTUHOBOW U CT€apuHOBON. MHOroo0pasue kapOOHOBBIX
KUCIIOT (I1aBesieBas KUCIO0Ta KaK IByXOCHOBHAsI, aKpHJIOBast KMCJIO0Ta KaK HelpeenbHasl,
OeH30i1Has KMCII0Ta KaK apOMaTHYeCKas).

Crnoxuble 3¢upbl 1 xupbl. [lonydenue ciaoxKHbIX 3PUPOB peakuel TepupuKauu.
CrnoxHble 3(hupsl B IPUPOJIE, X 3HaYeHHE. [[puMeHeHne CI0KHBIX A3(PHPOB HA OCHOBE
CBOICTB.

XKups! kak cnoxusie 3¢upsl. Knaccudukanus xupoB. XUMUYECKHE CBOWCTBA KUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. I [puMeHeHne ;kupoB Ha OCHOBE CBOMCTB.
Mpura.

VYrneBoasl. YIiieBoibl, X Kiaccu(uKanus: MOHOCaXapH bl (TI0K03a, ppykrosa),
JIucaxapuibl (caxapo3a) U mojimcaxapuibl (Kpaxman U IeJUTI0I03a).

['mrox03a — BEIECTBO € IBOMCTBEHHON (yHKIHEH — albAeTruI0CIUPT. XUMUYECKHE
CBOICTBa IIIOKO3bI: OKHCIIEHUE B IIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE B COPOUT,
cnupToBoe Opoxkenue. [IpuMeHeHne TiIoK03bl Ha OCHOBE CBOMCTB.

CtpoeHue U XUMHUYECKUE CBOWCTBA caxapo3bl. TeXHOIOrnYeCKne OCHOBBI ITPOU3BOJICTBA
Caxapossl.

Kpaxman. Ctpoenue Monekyisl. PU3n4ecKue 1 XUMUYECKHE CBOMCTBA, HAXOKIEHHE B
npupoje u ouonoruueckas poib. [I[pumenenue.

Henmtonoza. Ctpoenue, puznyeckre 1 XuMHUUecKue cBoiicTBa. HaxoxaeHue B npupoe u
6uonoruueckas poib. [lpumenenue. CpaBHeHHE CBOICTB Kpaxmalia U IeJUTFOJI03bI.
3HaueHUE YIIIEBOAOB B KUBOU NPUPOAE U KU3HU YEIOBEKA.

IIpakTnyeckas padora Ne 8 « Pacnno3HaBaHne opraHM4eCcKHX BELIECTBY.
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KonTtponbras pabora Ne 6 mo Teme «Kuciaopoacoaepkaiiyue OpraHndecKue COeanHEHUS.

KOHcy.TIbTaIII/IH 10 Teme: «3HauCHue YIJICBOAOB B JKHUBO IIPpHUPOAC U KU3HHU YCIIOBCKA).

[

Tema 2.4.
AzoTtcoaepkaiue
OpraHHYecKue
coenuHeHus. Ilonmmrmepst

Copneprxanue yueOHOro MaTepuaia

Awmunsl. [TonsiTue 06 amuHax. AHMIIMH, KaKk oprannieckoe ocHoBanue. Iloxydyenue
aHWJIMHA U3 HUTpoOeH3oma. [IpuMeHeHne aHUIMHA Ha OCHOBE CBOMCTB.
AMUHOKHCIOTHI. AMUHOKHCIIOTHI KaK aM(OTepHbIe JU(PYHKIIMOHATbHBIE OPraHNYEeCKHE
coeuHeHUs. XMMHUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBHE CO IIEI0YAMH,
KHUCJIOTaMU U JIpYT C ApYroM (peakuus noJMKoHaeHcauun). Ilentuanas cBs3p u
nosunentuasl. [[pumeHeHre aMIHOKUCIIOT HAa OCHOBE CBOMCTB.

Benxu. [lepBuuHasi, BropuuHasi, TPETUYHASL CTPYKTYPbI OEIKOB. XUMHUYECKHE CBOWCTBA
0eIIKOB: rOpeHue, IeHaTypaLus, THAPOIIN3, LIBETHbIE peakuu. buonornyeckue GyHKIUU
OEIIKOB.

OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNI. MoHOMED, noaumep,
IIOJIy4EHHE MOJMMEPOB peaKIMen TOJIMMEPU3aui U MIOJUKOHIEHCALlUU, CTEIIEHb
MIOJIMMEPU3ALUH, CTPYKTYPHOE 3B€HO. THIIBI TOJIMMEPHBIX LIENIEH: JTMHEWHBIE,
Pa3BETBIICHHBIE, CIIUTHIE.

ITnactMaccel. TepMorutacTUYHbIE M TEPMOPEAKTUBHBIE I1acTMacchl. [IpeacraBurenu
IJIACTMACC.

BosnokHa, ux knaccugukanus. [lonyuenue BosokoH. OTenbHbIe IpeACTaBUTENN
XUMHUYECKHX BOJIOKOH.

Kaydyku HaTypaJIbHBIN M CUHTETHYECKHE. BykaHnu3zanus kaydyka, pe3vHa.

IIpakTnueckas padora Ne 9 « PacnozHaBaHue IutacTMace ¥ BOJOKOH
IIpakTnyeckas padora Ne 10 « PacriozHaBaHNE OpraHUYECKUX BEILIECTBY»

KonTpomabnas padora Ne7 no teme « A30TcoepxKaline opraHiuecKue CoOeIMHEHUs.
ITonumeps».

Tema 2.6.
XUMUS B )KU3HHA
oOrrecTBa.

Cogeprkanne ydeOHOro Marepuarna.

XUMUS ¥ TPOU3BOJCTBO. XUMUYECKAs! TPOMBIIUIEHHOCTh U XUMHUYECKHE TEXHOIOTHUH.
ColIpbe 111 XUMUYECKOW MTPOMBILIIIEHHOCTH.

XuMHS B CEIBCKOM XO3SHCTBE. XUMU3AIUs CETCKOT0 X0351UCTBa. Y T00peHUs U Ux
KJaccupuKarus.

XUMHS ¥ DKOIOTHS.

Koncyabranms no reme: «XUMHAYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI».

Hrorosas arrecrauus: 1M pepeHIUpPOBAHHBbIN 3a4€T.
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3. YCJIOBUS PEAJIN3AIIMU YUYEBHOM JTUCIIUTLIAHBI.

3.1. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHune
Jlist peanuzanuu yaeOHOM JUCIUILTUHBI UMEETCS B HATMYMH YIeOHBINM KaOUHET « XUMUN.
O06opynoBaHue yueOHOro KabuHeTa:
- TOCAI0YHBIC MECTa M0 KOJMYECTBY 00YUarOIINXCS;
- pabouee MeCTO MpenoaBaTes;
- BBITSDKHOU 1IKad;
- HabOp XUMHUYECKOM MOCYbl U PUHAJUICKHOCTEN AJ1s1 1a00paTOPHBIX U MPAKTUYECKUX padoT;
- HabOpBI PEAKTUBOB OPraHUYECKUX U HEOPTAHUYECKUX BEIECTB;
- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOMH «XUMHUS;

3.2. UudopmanuonHoe odecriedeHne 00yueHus

[Tepeuenp yueOHbIX u31aHui, HTEpHET-PECYpPCOB, TOMOIHUTEIBHON JIUTEPATYPBhI

Jlist oOyqarommxcst

v' Ta6puensa O.C. Xumust: yued. mus crym. cper. npod. yued. 3aBenennii / O.C. TabpuensH,
N.I". OctpoymoB. — M., 2008.

v Tab6puensa O.C. Xumus B Tectax, 3aqavax, yIpaKHEHHAX: ydeO. mocobue ajsi CTyA. Cpel.
npod. yuaebnsix 3aBeaenuii / O.C. I'abpuensn, I'.I'. JIsicoBa — M., 2010.

v Tab6puensa O.C. TlpakTukym 1o 0OIIel, HCOPraHUYECKOH W OPraHHYEeCKON XUMHUH: yueO.
nocobue s crya. cpen. npod. yued. 3aBenmenuit / I'abpuensa O.C., OcrpoymoB W.I'.,
Hopodeesa H.M. — M., 2009.

v' Taopuensa O.C. Xumusa. 10 xmacc. Ba3oBwiii ypoBeHb: y4eb. s 00mieoGpasosar.
yupexaeHui. — M., 2017.

v' Taopuensa O.C. Xwumusa. 11 xmacc. bBa3oBelii ypoBeHb: y4e0. mus  o0mieoGpasosar.
yupexaeHui. — M., 2017.

v Tab6puensu O.C., Octpoymos U.T'., Octpoymora E.E. Opranudeckast XuMusi B TeCTax, 3ajadax
U ynpaxHeHusax. — M., 2008.

v' Taopuensa O.C., Ocrpoymos W.I'., Beemenckas A.I'. OOmas xumus B TecTax, 3ajadax U
ynpaxHeHusx. — M., 2008.

v Kyssmenko H.E., Epemun B.B., [Tonkos B.A. Kparkwuii kypc xumuu. — M., 2000.

v Tlnuyruna I'.B. Xumus u moBceqHeBHAS KU3Hb deloBeka. — M., 2004,

Jns npenogasarenst

v' Tabpuensu O.C. Xumwus a1 mnpenomaBatens: ydeGHo-merommueckoe mnocobme / O.C.
["a6puensu, I'.I'. JIsicoBa — M., 2010.

v Tab6puensa O.C. HacrompHas kuura yumtens xumuu: 10 kmacc / O.C. Tabpuensu, W.T.
OctpoymoB — M., 2009.

v Tab6puensu O.C. Hacronbhast kaura yuurenst xumun: 11 xmacc: 8 2 u. / O.C. T'abpuensn, I'.T.
JIpicoBa, A.I'. Beenenckas — M., 2009.

v Kysuenosa H.E. O6yuenre xuMun Ha OCHOBe Mexrpeamerroii unterparmu / H.E. Kysuernosa,

M.A. Hlatanos. — M., 2004.

Yepuobennckas [.M. MeTtoauka o0ydyeHuss XuMUM B cpefHei mkoie. — M., 2003.

INa6puensa O.C. JlvicoBa I'.I'. Xumus s mpemnogaBaTes: METOAUYECKoe rmocobue. — 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
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

AN
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOM JJUCHUILIAHBI

PesyabTaTnl 00yueHus
(ocBOEHHbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH pe3YJIbTATOB 00y4eHusl

YMmerTh:

-Ha3bIBaTh: M3yUYCHHBIC BEILIECTBA 110 TPUBHUAIBHOW WIIHU
MEXYHapOJIHON HOMEHKIIATYpE;

-OIpENeNsTh:  BAJIEHTHOCTb M CTENEHb  OKHUCICHUS
XUMHYECKHX JJIEMEHTOB, THUI XMMHMYECKOHM CBA3M B
COCIMHEHUSX, 3apsA] HOHA, XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHWYECKUX U OPraHUYECKHX COEAMHEHHH,
OKHUCJIUTEIb U BOCCTAHOBUTEIIb, IPUHA]IEKHOCTD BEILIECTB K
pasHbIM  KJlacCaM HEOPraHMYECKMX M  OpraHM4ecKHX
COCIMHEHN;

-XapaKTEpU30BaTh: D3JEMEHTHl MajblX IEPHOAOB IO HX
nosioxenuto B [lepuoanueckont cucreme [1.M11. Menneneesa;
o0mue XUMHMYECKHE CBONCTBA METANIOB, HEMETAUIOB,
OCHOBHBIX KJIaCCOB HEOPraHMYECKUX U OPraHMYECKUX
COCIMHEHUH; CTPOEHUE U XUMUYECKUE CBOMCTBA U3YyUYCHHBIX
HEOPraHUYECKUX U OPraHMYECKUX COCIUHEHMI;

-00BACHSATH: 3aBUCUMOCTb CBOICTB BELIECTB OT MX COCTaBa U
CTpOCHMS, MNPUPOAY  XUMHMUYECKOHM  CBSI3M  (MOHHOM
KOBQJIEHTHOM, METAJNINYECKOM 1 BOJOPOJHOM), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON peaKluu U MOJI0XKEHUE XUMUYECKOTO
paBHOBECHsI OT Pa3INYHbIX (PAaKTOPOB;

-BBINIOJIHATh XUMUYECKUN SKCIIEPUMEHT: 110 paclo3HaBaHHIO
BOXHEHIIINX HEOPTAHWYECKUX M OPTaHUYECKUX COSTNHEHHIA;
-IPOBO/IUTh:  CaMOCTOSITENbHBI  MOMCK  XHMHYECKOIl
UHPOPMALIUK C WCIIOJF30BAaHUEM PA3IMYHBIX HCTOYHHUKOB
(HayyHO-TIONYJISIPHBIX ~ M3JIaHUM, KOMIIBIOTEpHBIX  0a3
JaHHBIX, pecypcoB HTepHeTa);

-HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH JUIsl 00paboTKH
U TIepelaud XUMUYeCKO HH(OpMAIK U €€ TPEeICTaBICHUS
B Pa3IUYHBIX OpMax;

-CBS3bIBATh: M3YyYEHHBIN MaTepHuan co cBoei

Temaruyeckue TeCTbl
XHWMHUYECKUE TUKTAHTHI
CamocrosTenbHble padoThI
KonTtposnbHble paboThl
VYerHbli onpoc

JlabopaTtopHble M TpPaKTHYECKHE
paboThI
KoHTponbHbIe paboThI

3HAaTh:

- BOKHEUIINE XUMUYECKHE TTOHATHUS: BEIIECTBO, XUMHUECKUI
BIIEMEHT, aTOM, MOJIEKyJa, OTHOCHUTENbHAas aTOMHas W
MOJIEKYJISIpHAst ~ MacChl, HMOH, aJUIOTPOIHUS, H30TOIBI,
XUMHYECKas CBA3b, DJICKTPOOTPULATCIBHOCTh, BAJICHTHOCTD,
CTENEHb OKHUCIIEHUs, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM ra3000pa3HbIX BEIIECTB, BEIECTBA MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PpACTBOPBI, JJIEKTPOJIUT U
HE3JIEKTPOIIUT, ANEKTPOIUTHIECKAST JIVICCOTIAAITHS,
OKHUCITUTEINh U BOCCTAaHOBMTEIb, OKHCJICHHE U
BOCCTAHOBJICHHME, TEIUIOBOM HS(QQEeKT peakiuu, CKOPOCTh

YcTHBIN onpoc
JlaGopaTopHO-TIpaKTHYECKHE
3aHATHUSA

KonTponbHble paboThl

3auer
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XUMHYECKOe paBHOBecCHE, YTIEPOAHBIN CKeJIeT,
GyHKIIMOHATBHAS TPYIINA, WU30MEPHSs, TOMOJIOTHS;
-OCHOBHbBIC 3aKOHBl XHMHUHU: COXpPAaHEHHUS MacChl BEUIECTB,
MOCTOSIHCTBA COCTaBa BellecTB, [lepuoanueckuit 3axon .M.
MenpeneeBa; OCHOBHbIE TEOPUU XUMUU; XUMUUYECKON CBSI3U,
AIIEKTPOIIUTUIECKOH JHCCOLMAIINH, CTPOCHUS OPraHUYECKIX
U HEOPraHMYECKUX COCAMHEHMI; Ba)KHEHIIHME BelecTBa U
MaTepHalbl: BaKHEHIIME MeETaulbl W CIUIaBBI; CEpHas,
COJIsSiHAs, a30THAsA U YKCYCHasl KHCIIOTbI; OJaropoHbIe Tas3bl,
BOJIOPOJI, KHCIIOPOJ, TaJOreHbl, MIEJIOYHbIE METaJUIb;
OCHOBHbIE, KHCIOTHbIE U aM{(OTepHbIE OKCHABl U
TUAPOKCUBI, WIEJNOYH, YIVICKACIBIM M yrapHblii TIasbl,
CEpHHUCTHIN ras, aMMuak, Bojia, IPUPOAHBIN a3, MeTaH, 3TaH,
STHUJICH, AaleTWIeH, XJOpHJ  HaTpus, KapOoHAT U
rugpokapOoHaT HaTpus, kKapOboHatr u Qocdar KambLus,
OCH30JI, METAHOJI U ATAHOJ, CIOXKHBIC d(UPBI, )KUPBI, MBLIA,
MOHOcaxapuabel  (TJIOKO03a),  aucaxapuibl  (caxaposa),
noiucaxapuasl  (Kpaxmaia W IEeJUIIJIo3a),  aHWUJIUH,
AMUHOKUCIIOTBI, OEJIKH, UCKYCCTBEHHBIE U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, TJIaCTMACCHI;

HToroBsiii KOHTPOJH B hopme auddhepeHIIMPOBAHHOTO 3a4eTa
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