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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mnporpamma yueOHOTO mpeaMeTa «XUMHUS» COOTBETCTBYET TOCYIAPCTBEHHOMY
o0pa3oBaTeNIbHOMY  CTAaHAAPTY W  IOJHOCTBIO  peanu3yeT (eaepalbHblii  KOMIIOHEHT
roCcylapCTBEHHOIO0 00pa30BaTEJIbHOIO CTaHAapTa OCHOBHOI'O CPEIHEro 00pa3oBaHUsS MO XUMHHU
B 10 xiaccax.

HcxonmHpiMH JTOKYMEHTaMU JUIS COCTAaBJIGHUS JAaHHOW pabodeld MporpaMMmbl  SIBIISFOTCS:
aBropckas mporpamma O.C. Tlabpuensn Xumunm 8-11 kmaccel mis oOmieoOpa3oBaTeNbHBIX
yapexaenuit, - M.: Ipoda, 2013 r.

Copepxanuie TpoTrpaMMbl HANpPaBICHO Ha OCBOCHHE OOYYAIOUIMMKCS 3HAHUH, YMEHHHA U
HaBBIKOB Ha NpoQmiIbHOM ypoBHE. OHa BKIIIOYAET BCE TEMBI, IPEIYCMOTPEHHBIE (enepaTbHbIM
KOMIIOHEHTOM  TOCYJapCTBEHHOI'O  00pa30BaTeNbHOIO  CTaHJapTa OCHOBHOTO  0OIIEro
00pa3zoBaHus MO0 XUMHUH U aBTOPCKOU MporpamMmmoit yueoHoro kypca. st peanuzanuu PabGoueit
pPOrpaMMBbl  UCHOJB3YeTCSl  YUeOHO-METOJAWYECKHH KOMIUIEKT, BKIIOYAIONINI: y4eOHUKH
(I'aopuenssa O. C. OctpoymoB W.I'., Tlonomaper C.IO. Xumus 10 xmacc. YrmyOneHHBII
YPOBEHb.

Ilpeoonaoaroweii ghopmoit mexkyuwieco KOnmpona evicmynaem NMYUCbMEHHBIA (TMpaKTUYECKUE,
MIPOBEPOUHBIE, CAMOCTOSITENIbHBIE W KOHTPOJbHBIE PabOThI) U YCTHBIA ompoc (cobecemoBaHue,
paboTta y TOCKH).

XUMUS BXOJUT B MEPEUYCHb Y4eOHBIX MPEJAMETOB, KOTOPHIE M3YJalOTCs 10 BBIOOpPY Ha 0a30BOM
i npoduibHOM ypoBHe. Ha npoduibHOM ypoBHE Ha U3ydeHHE npeaMeTa oTBoauTcs 204 yaca
yueOHOoro Bpemenu B 10 u 11 kjaccax. Dromy TpeOOBaHHIO OTBEYAET CTPYKTypa AaHHOU
paboyeil mporpaMMbl: OHa COCTOUT M3 JIByX HacTeH, KakJas M3 KOTOpBIX paccuuTaHa Ha 102
yaca ydeOHOTO BpeMeHH (3 ydeOHBIX uaca B HEJIEJI0) U HampaBlieHa Ha u3ydenue B 10-m u 11-m
KJ1accax COOTBETCTBEHHO.

[Iporpamma conepxkut 12 koHTpOdBHBIX padoT (B 10 kmacce —6u B 11 kmacce —6) u 18
npaktudeckux padot (B 10 kmacce — 10 u 11 ximacce — 8).

Pabouaa npozpamma no xumuu evtnonnsem 0ee YyHKyuu

HNudopmanmonHo-MeToinueckas GyHKIUS TI03BOJISIET BCEM YYAaCTHHKaM 00pa3oBaTEIbHOTO
mpolecca MOJyYUTh MpPEACTaBiICHHE O IeNsiX, COAepXKaHHM, o0Iiel crpareruu oOydyeHus,
BOCITUTAHUS U Pa3BUTHUS OOYUAIONINXCS CPEJICTBAMU JAHHOTO Y4eOHOTO IpeIMeTa.
OpranuzallMOHHO-IUIAHUPYIoAs (YHKIHMS MPEeaycMaTpUBaeT BBIJCICHHE JTAaoB OOy4yeHus,
CTPYKTYpUpPOBaHHE y4eOHOrO Marepuala, ONpeaeseHHe ero KOJNYECTBEeHHbIX U KauyeCTBEHHBIX
XapaKTepUCTUK Ha Ka)XJOM U3 O3TaloB, B TOM YHCIE JI COJAEP)KATEIbHOIO HaIOJHEHUS
MIPOMEXKYTOUYHOM aTTeCTalluu 00yJaroIuXCs.

OobocHnosanue 6vl00pa agmopcKoll NPOZPAMMbL OJ151 pa3padomKku padoyeii NPpoOzPamMmul:

s pa3paboTku paboueil mporpaMmbl Mo XuMuu Oblia BbiOpaHa aBTOpckas mporpamma O.C.
labpuensina, T.K. mporpamMma mpeaycMaTpuBaeT (HOpPMHUpPOBAHHE Y YYallUXcs OOIIey4eOHBIX
YMEHHA ¥ HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB NEATEIBHOCTH U KIIOYEBBIX KOMIETCHIIMIA:
YMEHHE CaMOCTOSITEIbHO W MOTHUBHUPOBAHHO OPraHMU30BBIBATH CBOKO  TO3HABATEIHHYIO
NeSITeNIbHOCTh;  WCIOJIb30BAHUE  3JIEMEHTOB  MPUYUHHO-CIEACTBEHHOIO M CTPYKTYpHO-
(GYHKIIMOHATBHOTO aHANIN3a; ONpeeNieHUEe CYIIHOCTHBIX XapaKTEPUCTUK M3y4aeMOro OObeKTa;
OLIEHUBaHHE U KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPYKAIOILIIEM MUPE.

ABropckas mporpamma Kypca xumun 10 — 11 KkimaccoB NoOCTpoeHa IO KOHIEHTPUYECKOU
KoHIenuuu. OCOOEHHOCTh MPOrPaMMBbl COCTOUT B TOM, YTO OHA COXpaHsET MPUCYIIMHA PycCKOM
CpeAHel IIKOoJie BBICOKMM TEOpEeTHUECKUl YpOBEHb M JefaeT oO0yueHHEe MaKCHUMalbHO
Pa3BHUBAIOIINM. JTO JOCTHTAETCS MyTEM BBIYUCIICHUS YKPYIMTHEHHON TUAaKTUUECKON eIMHUIIBL, B
POJIM KOTOPOIl BBICTYIAeT OCHOBOIIOJIATAIONIEE MOHATHE «XUMHUYECKUI 3JIeMEHT U (OpPMBI €ro
CyliecTBOBaHMs (CBOOOJHBIE aTOMBI, MPOCTbIE U CIIOXKHBIE BELIECTBA)», CIEIOBaHHUE CTPOTOM
JIOTUKE TPUHIMIA pPa3BUBAIOIIETO OOYYEHHUs, IOJOKEHHOTO B OCHOBY KOHCTPYHPOBAHUS
IIpOrpamMMsbl, U 0CBOOOKICHHE €€ OT N30bITKa KOHKPETHOTO MaTepHara.

CrpykTypa paboyeil mporpaMmMbl 0 XMMHUU Ha NMPO(UILHOM YPOBHE OPUEHTHUPYETCH, MPEK/Ie
Bcero, Ha (opMupoBaHue OOIIeH KyIbTypbl W MHPOBO33PEHHsS OOYUYaIOIIMXCS, a TaKXKe Ha




peleHre BOCIHUTATEeNIbHBIX M Pa3BUBAIOIIMX 3a/1a4 00IIero oopa3oBaHus, 331a4 COLMATN3AIIH
JIMYHOCTH.
IIporpamma mo xumuu st 10-11 kmaccoB 00me00pa3oBaTENbHBIX YUPEKICHHNA SBISETCA
JIOTUYECKUM TPOJOJDKEHHEM Kypca XMMHUH Il OCHOBHOM 1Kokl [losTomMy oHa paspaboTana ¢
omopoil Ha Kypc xumuu 8-9 kiaccoB. Pe3ynpTaToM 3TOro SIBUJIOCH TO, YTO HEKOTOPBIE,
IIPEUMYILIECTBEHHO TEOPETUYECKUE TEMbl Kypca XMMHUU OCHOBHOM IIKOJIBI paccMaTpUBAOTCS
CHOBa, HO Y€ Ha 0oyiee BBICOKOM, PACIIUPEHHOM W YIIIYOJEHHOM YypPOBHE — C IEINBIO
(bopMUpPOBaHHS LEIOCTHOW XMMUYECKON KapTHUHBI MHpa U IJIsi 00ECTIeYeHUsI TIPEEMCTBEHHOCTH
MEX]ly OCHOBHOH U CTapuIei CTyIeHsIMHU 00y4eHns B 00111e00pa30BaTENbHBIX YIPESKICHUSX.
Opranunyeckast xuMusi paccmarpuBaetcs B 10 kjjacce ¥ CTpOUTCS ¢ y4€TOM 3HAHUM, MTOJTy4EeHHBIX
y4daliuMucs B OCHOBHOM 1ikosie. [loaToMy ee n3yueHue HadyMHaeTcs ¢ MOBTOPEHUS BaKHEUIIMX
MOHATUI XUMHUH, PACCMOTPEHHBIX B OCHOBHOM IIKOJIE.
[locne moBTOpeHHs BaXXHEWIINX TOHATHUI paccMaTpUBaeTCs CTPOCHUME U KIacCHUPUKAIUA
OpraHMYECKUX COEIMHEHUH, TEOPETUYECKYI0O OCHOBY KOTOPOH COCTABIISIET COBPEMEHHAsI TEOpUs
XUMHUYECKOTO CTPOEHUSI C HEKOTOPHIMHU 3JIEMEHTAMM 3JIEKTPOHHOM TEOpUHM U CTEPEOXUMUHU.
JlorudyeckuM IpoJOHKEHUEM BeIyIeH MJIeU O B3aMMOCBSI3U (COCTaB — CTPOEHHE — CBOICTBA)
BEIIECTB SBJIETCS TeMa «XMMHUYECKHE PEAKIIMH B OPraHUYECKOW XUMHUU», KOTOPas 3HAKOMUT
yyaluxcs ¢ KiacCHU(pHUKanuedl peakuuii B OpraHMYECKONM XUMHUH U JIaeT MpPEJCTaBICHHE O
HEKOTOPBIX MEXaHU3MAaX MX MPOTEKaAHUSI.
[TonyueHHble B TEpBBIX TEeMax TEOPETUYECKHE 3HAHUS YYAIIMXCS 3aTeM 3aKpervIsiorTcs U
pa3BHUBarOTCS Ha 6oratoM (paKTUYECKOM MaTepHalle XMMHUH KJIaCCOB OPraHMUYECKUX COEIUHEHUIH,
KOTOpbIE PacCMaTPUBAIOTCS B MOPSAIKE YCIOKHEHHUS OT Oosiee MpoCThIX (YriieBOJOPOJIOB) /0
Haubojee CcHoXKHBIX (OuomonmumepoB). Takoe TMOCTpOEHHE Kypca IMO3BOJISIET YCHUIIUTh
JNEIYKTUBHBIN MOOXOM K H3YYEHHIO OPTaHUYECKON XUMHH.
Kypc oOmeit xumuu usydaercst B 11 kimacce W CTaBUT CBOEH 3ajaueld MHTErPAIMIO 3HAHUH
y4alluxcs IO HEOPraHWMYECKON U OPraHMYeCKOW XMMMH C LEeTIbI0 (POPMUPOBAHUS Yy HUX €IUHOU
XUMHUYECKOM KapTUHBI MHpa. Beaymas wumes Kypca — €IUHCTBO HEOPraHUYECKOW U
OpraHWYECKOW XMMHUU Ha OCHOBE OOIIHOCTH MX MOHSATUH, 3aKOHOB U TEOPUM, a TAK)KE HA OCHOBE
o0mMX MOAXOJOB K KIacCU(UKAUMK OPraHMYeCKMX M HEOPraHWYeCKUX BEUIECTB U
3aKOHOMEPHOCTSM IPOTEKAHNs XUMUYECKMX pEaKkLUi MEKIYy HHMH. Takoe IMOCTpPOCHHE Kypca
oOmeld XUMHMM TO3BOJIAET IIOJBECTH yYallUXCsd K IOHMMAaHUK MaTepUAIbBHOCTH U
[I03HABAEMOCTH €AMHOTO0 MHpa BEIECTB, IMPUYMH €ro KpacouHOro MHOrooOpasus, BceoOliei
CBS3U SIBJICHUN.
B cBor ouepenp, 3T0 JAa€T BO3MOXKHOCTH YYalIUMCSl HE TOJIBKO JIy4I€ YCBOMTH XMMHUYECKOE
COJZIep’KaHue, HO U TIOHATH POJIb U MECTO XMMHUH B CUCTEME HayK O npupoze. Takoe nocrpoeHue
Kypca IO3BOJISIET B MOJIHOW MEpe MCI0JIb30BaTh B OOYYEHMM OIEpalldy MBILUICHUS: aHaIu3 U
CHHTE3, CPAaBHEHHE U aHAJIOTHI0, CUCTEMAaTHU3alluI0 U 00001IeHHeE.
H3yuenue xumuu 6 cmapuieil wikojie Ha nPOPUIbHOM YPOGHE HANPACIEHO HA 00CHUICEHUE
cnedyruux yenei:
OCBOEHHME CHCTeMbl 3HAaHUH 0 (yHIAMEHTAIbHBIX 3aKOHAX, TEOpUAX, (aKTax XUMHH,
HEOO0XOAUMBIX JUIsl TOHUMaHUS HayYHON KapTUHBI MUPA;
OBJIaJICHHEe YMEHHMSMM: XapaKTepU30BaTh BEIECTBA, MAaTepUabl U XUMUYECKHE PEAKIUY;
BBITOJIHATE J1a00paTOPHBIE 3KCIIEPUMEHTHI; IPOBOJUTH pacueThl MO0 XMMHMUYECKHUM (GopMmylaM U
YPaBHEHUSM; OCYLIECTBIATh MOUCK XUMUYECKON MH(POpPMALIUU U OLIEHUBAThH €€ JI0CTOBEPHOCTH;
OpPUEHTUPOBATHCS U PUHUMATH PELICHUS B IPOOJIIEMHBIX CUTYAIHSIX;
Pa3BUTHe [T03HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH B
IIPOLIECCE M3YYEHUsT XMMUYECKOW HAyKH M €€ BKJIaJja B TEXHUYECKHM IPOTrpecc LUBUIN3ALUY;
CJIIOKHBIX M IPOTUBOPEYMBBIX IIyT€W pa3BUTUSA HUACH, TEOPUM M KOHLENIHUM COBPEMEHHOH
XUMHH;

BOCIIUTAaHHE Y0e:KIEHHOCTH B TOM, YTO XUMHUS — MOIIHBIA MHCTPYMEHT BO3JECHCTBUS Ha
OKPYXKAIOIlYI0 Cpely, U 4YyBCTBAa OTBETCTBEHHOCTU 3a IPUMEHEHHE IOJIYYECHHBIX 3HAHUM H
YMEHUH;



NpUMeHeHHe MOJY4YeHHbIX 3HAHMIi W yMeHMii st Oe3omacHO pabOTHI C BelIECTBAMHU B
nabopatopuu, ObITY W Ha TPOU3BOJCTBE; PEIICHHUS MPAKTUYECKUX 3a/ad B TI0BCETHEBHOMN
KU3HU; TPEAYNPEKACHUS SIBICHUM, HAHOCSIIMX BPEA 3J0POBbI0 YEJIOBEKA U OKpYXKarolleu
cpene; IpOBEACHUS HCCIIE0BATENbCKUX PadoT; CO3HATENBHOTO BbIOOpa mnpodeccuu, CBI3aHHON
C XUMHUEM.

B aBtOpckyto mporpammy kypca xumun g 10-11  kimaccoB  0011eo0pa3oBaTesbHBIX
YUPEXKJIEHUH, COOTBETCTBYIOIIEH (herepaibHOMY KOMIIOHEHTY TOCYAapCTBEHHOIO CTaHJapTa
obmiero oopazoBanus O.C. ['abpuensiHa MHOIO BHECEHBI HEKOTOPBIC H3MCHCHHUS.

Bo - mepBbIX, B pabouyio nporpammy B BBenenue BBeneH BBOAHBII MHCTPYKTAaXK MO TeMe
«IlpaBuna Oe3omacHoil padoTbl B Ka0MHeTe XMMHH M XHMH4YeCKOH JalopaTtopum», U
TeMa «MeToAbl HAYYHOI'0 MO3HAHMA», 3asBJICHHBIM NHCTPYKTAXK U TeMa B3AThl U3 [IpuMepHOit
MIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus [0 XUMuUH, pazpadotanHoir MO PO®.

Bo - BTOpBIX MOCE KaXJ0M TeMbl BKJIIOYEHO: 000OIEHHE 3HAHUN IO Te€ME€ W KOHTPOJIbHAs
paboTa. B koHIle Ka)k0r0 Kypca BKJIIOUEHO: TIOBTOpeHKE U VToroBas KoHTposibHast paboTa.

B — TpeTbuX, yBENINYEHO KOJIMUYECTBO YACOB HA MOBTOPEHHUE.

COJEPKAHUE ITPOT'PAMMBI
PA3JIEJI | «KOPTAHUYECKAS XUMUSI» (102 YACA)
Beenenue. (10 u)
BBoaublii uHcTpykTa:k mo teme «lIpaBuiia Ge3omacHoii padoTbl B KaOuMHeTe XUMHUM H
XMMHYeCKo# JadopaTopun» Meroabl HAy4YHOro no3HaHusi. Haydnsle MeToabl MCCIIEOBAHUS
XMMHMUYECKHUX BEIIECTB M MpeBpalieHuid. Ponb XMMHYECKOTO SKCIIepUMEHTa B TO3HAHHUH
npuposl. [Ipenmer oprannyeckoii xumun. OcoOEHHOCTH CTPOCHUS U CBOWCTB OPraHMYECKHX
COEIMHEHUI. 3HAYEHHUE U POJIb OPTaHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U B )KM3HU
obmectBa. KpaTkuii 04epKk MCTOpPUM Pa3BUTHS OPraHUYECKOW XumwuH. [Ipenmnocsuiku co3maHus
TEOPUHU CTPOCHHUSI: TEOPHUS PATUKAIIOB U TeOpHs TUTIOB, paboThl A. Kekyne, O. ®pankinanga u A.
M. byrnepoBa, cbe3n Bpauell u ectectBoucnbiTareneil B r. [llneliepe. OCHOBHBIE MOJOKEHUS
TEOpUM CTPOCHUSI OpraHuyeckux coeanHeHuii A.M. byriepoBa. XumMuueckoe CTpOEHUE U
CBOJICTBa OpraHMYecKuX BemiecTB. M3omepus Ha mpuMmepe H-OyTaHa U n300yTaHa. DJIEKTPOHHOE
005ako0 U opOuTAIb, UX (HOPMBI: S u p. DICKTPOHHBIE M IJICKTPOHHO-TrpadudecKkue (HOopMYyIIbl
aToMa yriepoja B HOpMaJbHOM UM BO30YKJIE€HHOM cocTosiHUsAX. KoBajeHTHas XuMudeckasl CBA3b
U ee pasHOBUIHOCTHU: S U P. Bomopoanas cBs3p. CpaBHeHHE OOMEHHOIO M JOHOPHO-
aKUENTOPHOTO MEXaHU3MOB 00pa30BaHuUs KOBaJEHTHOH cBs3U. [lepBoe BaJIeHTHOE COCTOSIHUE —
sp-rubpuausanus — Ha IpUMepe MOJIEKYlIbl MeTaHa M JPYruX alkaHoB. BTopoe BajeHTHOe
COCTOSIHME — Sp°-TMOpUAM3ALMSA — HA IpUMepe MOJIEKYIbl JTuineHa. TpeTbe BalleHTHOE
COCTOSIHUE — SP-THOpHIM3alMsS — Ha MPUMEpPe MOJEKYJbl-alleTHIeHa. ['eoMeTpusi MOJeKys
PacCMOTPEHHBIX BEIIECTB MU XAPAKTEPUCTHKA BHUJOB KOBAJECHTHOM CBSI3M B HUX. Mojenb
lunnecnin  anis  oOBSICHEHWST B3aUMHOIO OTTAIKUBAaHUA THOPUIHBIX opOuTaneili u ux
pacloyio)KeHUss B MPOCTPAHCTBE C MUHUMYMOM 5Hepruu. Jemoncrpamuu. Kosekuus
OpraHMYECKUX BEIIECTB, MarepuaioB U um3nenuil u3 Hux. Monenn monexkyn CHsu CH3OH;
C2H2, C2Hs u CeHs; H-OyTana u nzoOyrana. B3zaumoselicTBue HaTpusi C 3TaHOJIOM U OTCYTCTBHE
B3aMMOJIEHCTBUS € JAMITWIOBBIM  3¢pupom. Komnmekius moimmepoB, MPUPOIHBIX U
CUHTETHUYECKUX KaydyKOB, JIEKAPCTBEHHBIX IIpenaparoB, kpacuteneid. lllapocTtepixHeBble U
o0bemHble Mogenu Mmosekya Hz, Clz, N2, H20, CHa. [lapocTep:xHeBble 1 00BEMHbBIE MOJEIN
CH4, CoHs, CoHz. Mopenp, BBINOIHEHHAas W3 BO3AYIIHBIX IIAPOB, JIEMOHCTPUPYHOIIAS
OTTaJIKMBaHUE TMOPUAHBIX OpOUTaNIei
Tema 1 CTpoeHue u KI1acCHPUKANHNA OPraHUYECKUX coeMHeHn . (10 u)
Knaccugpukanust OpraHMYecKUX COEIUHEHHUH 10 CTPOEHHUIO «YIJIEPOJAHOTO  CKEJeTay:
alMKJINYecKre (ajJKaHbl, aJIKeHbl, AJIKUHbI, aJKAJUEHBbI), KapOOLUKINYecKre (LMKIOATKAaHbl U
apeHbl) M  rerepouukianueckue.  Kmaccudukamus — OpraHMYecKMX — COCIMHEHMHA  T10



(GYHKIMOHATBHBIM TPYNIIAM: CIOUPTHI, (EHOJBI, TPOCTbie AS(HUPHL, aTbACTHIBL, KETOHHI,
KapOOHOBBIE KHCIIOTHI, CIIOXKHBIE 3(DUPBHI.

Howmenknarypa TpuBuansHas, panuonanbHas u MIOITAK. PamumonanbHas HOMEHKJIATypa Kak
npenmectBeHHUK HoMeHKIaTypsl MFOITAK. TIpuauummner oOpa3oBaHus Ha3BaHUN OPraHUMYECKHX
coenuHenuii 1no MIOITAK: 3amemienus, poJOHAYaJIbHOM  CTPYKTYphl, CTapLIMHCTBA
XapakTepucTHuueckux rpynn (anpaBuTHbIM nopanok).CTpykTypHass H30MEpUsl U €€ BUJbL:
H30MEpHUSI «YIJIEPOJIHOTO CKEJIETay, U30MEPHUsI MOJIOKEHUS (KPaTHOM CBSI3U U (PYHKLUHMOHAIBHOMN
IpYIIb), MEeXKIaccoBast uzomepus. [IpocTtpancTBeHHas U30Mepus U €€ BUJbl: T€OMETpUYECKas
U omnTuYeckas. buosiornueckoe 3HaueHHE ONTHYECKOW u3omepuu. OTpakeHue OCOOEHHOCTEM
CTPOEHHMS MOJIEKYJI TEOMETPUYECKUX U ONTHYECKUX U30MEPOB B UX Ha3BaHM:AX. JleMoHcTpanmu.
OO0pas3upl peacTaBuTeNe pa3IMyHbIX KJIACCOB OPraHUYECKUX COCMHEHHUM U 11apOCTEPKHEBbIE
win oObeMHBIE MoOJenu uX Mosekyn. TaOmuubl «Ha3BaHue ankaHOB M aJIKMIIBHBIX
3aMmectuTenein» u «OCHOBHBIE KJIacChl OpraHn4eckux coeauHenuit». llapocrepxHeBble Moaenu
OPraHWYECKUX COEAMHEHUHN PA3JIMYHBIX KIaccoB. MoJenu MOJIEKYl M30MEpPOB pa3HBIX BUIOB
n3omepun. KonrposbHass paGora Nel mno Teme: «Crpoennme u  kiaaccuukanus
OPraHMYecKUX COCAUHEHHID)

Tema 2 XumMnueckune peakuum B Opranuveckoii xumum. (6 u)

[Tonatne o peaknusax 3amemieHus. ['aToreHMpoBaHNEe aJIKaHOB M apEHOB, IIEJIOYHOU THAPOIIN3
raJOreHaJIKaHOB.

0 peakuusx MpucoeauHeHus. [maprupoBaHWe, THAPOTATOTEHUPOBAHHUE, TaJOT€HUPOBAHUE.
Peaknun nommMepnsanuum  u - nonukoHAeHcauuu.lloHATHE O  peakuMsaX — OTLICIUICHHS

(2TMMHUHUPOBAHHS ). HerunnpupoBanue AJIKaHOB. Herunparanus CIIPTOB.
JleruapoxmopupoBaHie Ha TMPUMEpPE TalOTeHATKaHOB. [loHATHE O KpEeKWHTEe adKaHOB U
JIETOJTMMEPHU3aLIHT MOJIMMEPOB. Peakmuu HU30MEpHU3aIUU. T'oMmonuTrueckui u

TETEPOTUTUICCKUN Pa3pbhIB KOBAJICHTHOM XMMHUYECKOU CBSI3H; 00pa30BaHUE KOBAJICHTHOMW CBS3U
M0 JOHOPHO-AaKIENTOpHOMY MexaHusMmy. llonstue o Hywkieodune U diIeKTpodue.
Knaccudukanus peakmuii 1Mo  TUMYy  pEarupyronux  dactull  (HyKIeo(uiIbHBIE U
aneKTpoUIIbHBIC) U MPHUHIIUIY U3MEHEHHUs cOCcTaBa MOJEKYINbl. B3anmHoe BiMsHHE aTOMOB B
MOJIEKYJIaX OpPraHWYECKUX BemiecTB. VHIYKTUBHBIN W Me3oMepHbI 3(dekTol. [IpaBuio
MapkoBHuKoBa. PacueTnbie 3amaum. 1. BbluucieHue BbIXOJ@a MPOAYKTa pPEAKIUU OT
TeopeTuyeckd Bo3MOkHOro. 2. KomOunupoBanHble 3amauu. JlemoHcTpauuu. B3pbeB cmecu
MeraHa c¢ xiuopoMm. OOeciBeunBaHHe OpPOMHOM BOJBI STHIIEHOM U anetuiaeHoM. [lomyuyenue
¢benonopopmanbaeruinoil cmoibl. Jenomumepusanus nonudtuieHa. [lonydeHue sTuieHa u
stanona. Kpekunr kepocuna. B3pbeiB rpemydero raza. ['opeHre meTana wiv npornanoOyTaHOBON
cMecH (M3 Ta30BOM 3a)KUTalku). B3pblB cMecM MeTaHa WM MpPOMaHOOYTaHOBOW CMeCH C
KHCTIOPOJIOM (BO3IyXOM).

Tema 3 YraeBogopoasbl. (22 y)

Ilpupoonvie ucmounuxku y2n1e6000podos. Heptb u ee NpoMBIIUICHHAs mepepadoTKa.
OpakiMOHHAs MEPErOHKa, TEPMUYECKUI M KaTaIUTUYECKUN KpekuHr. [IpuponHsiii ras, ero
COCTaB W TMpakTU4eckoe ucrnoiab3oBaHue. Kamenuwiii yronb. KokcoBaHue KaMEHHOTO VIJISl.
[IpoucxoxxaeHne MNPUPOAHBIX HCTOYHHUKOB YIriIeBOAOPOAOB. Pudopmunr, ankunupoBanue u
apoMaTtu3aius He(TempoayKToB. OKOJOTMYECKHWE acCMeKThl J0ObuM, MepepaboTKu U
WCIOJIb30BAaHUS TIOJIE3HBIX MCKOMAaeMbIX. Ankanst. T'omonoruueckuil psa u obmas dopmyna
ankaHoB. CTpoeHHE MOJEKYJIbl MeTaHa W Apyrux amkaHoB. M3omepus ankaHoB. dusmdeckue
CBOMCTBa ankaHoB. ANKaHbl B Tpupojie. [IpombllieHHbIE CMOCOOBI TMOMYYEHHUsS: KPEKUHT
anKkaHoB, (pakiHoHHAas mneperonka Hetu. JlaGopaTopHble CMOCOOBI TONYYEHHUS AaTKaHOB:
cuHTe3 Bropua, aexkapOOKCHIMpOBaHHE cOJe KapOOHOBBIX KHCIOT, THAPOJIU3 KapOuaa
anmoMuHus. Peakuun 3amenieHusi. ['opeHue ankaHOB B pa3IMUHBIX YCIOBHSX. TepMUueckoe
paznokeHue ankaHoB. M3omepuszanus ankaHoB. [IpumeHenue ankaHoB. MexaHHU3M peakiu
pPaaMKaIbHOTO 3aMelleHus, ero craauu. [IpakThueckoe MCMOIb30BAHME 3HAHUUW O MEXaHU3ME
(cBOOOHO-paMKATbHOM) pEAaKIHWi B TMpaBUIaX TEXHUKH O€30MacHOCTH B OBITY W Ha
MIPOU3BOJICTBE. Ankenvl. [omonornueckuid psang u obmas ¢opmyna ankeHoB. CTpoeHue



MOJIEKYJIBI 3TUJIEHA U JIPYTUX aJIKeHOB. MI30MepHs alKeHOB: CTPYKTypHas U IIPOCTPAHCTBEHHAS.
Homenknatypa u ¢usndeckue cBoiicTBa ajnkeHoB. [lomydeHne 3TUIICHOBBIX YIIIEBOJOPOJIOB U3
QJIKQHOB, raJIOr€HAJIKaHOB U crupToB. [losgpuzanus m-cBSI3M B MOJIEKYJIAaX aJKEHOB Ha IIpUMeEpe
nponena. [louarue 06 nnayktuBHoM (+1) adpdexre Ha nmpumepe MomeKynbl mporneHa. Peakiuu
IIPUCOEIUHEHMS (TaJIOTEHUPOBAHNE, THUIAPOTraJIOTEHUPOBAHUE, TUApATalUsl, TUIPUPOBAHUE).
Peakuuu oxuciieHus v noJumepusanuy ajkeHoB. [I[ppumeHeHne ankeHOB Ha OCHOBE MX CBOMCTB.
MexaHu3M peaknuu 3IeKTPO(GUIBHOTO TpUCOeAUHEHUsT K ankeHaMm. OKHCIeHHE alKeHOB B
«MATKUX» U OKECTKUX» YCIOBUSX. Ankunsl. 'omonormueckuit psia ankuHoB. OOmas gopmya.
CrpoeHue MOJIEKYNbl aleTHIeHAa W Jpyrux ankuHoB. M3omepus ankumnoB. HomenkiaTypa
AlETUJICHOBBIX YIJIeBOAOPOIOB. [losiydeHne ankWHOB: METAHOBBIM M KapOWIHBIN CIOCOOBI.
dusznyeckue CBONCTBA AJIKUHOB. Peakuuun MPUCOETUHEHUS: raJOr€HUPOBAHNUE,
rujporajoreHupoBanue, ruapatanus (peakuus Kydepoma), ruapupoBanue. Tpumepuszanus
anetuieHa B OeHzon. I[lpumenenue amkuHoB. Oxucnenue ainkuHOB. (OcoOble CBOMCTBA
TEPMUHAIIBHBIX AIKUHOB. A1kaduenwvt. OOmas dopmyna ankaaueHoB. CTpoeHHE MOJIEKYI.
N3omepust 1 HOMEHKIIaTypa ajlkaaueHoB. Pu3znueckre CBOMCTBA. B3anmmHOe pacnosokeHue m-
CBA3€M B MOJIEKYyJIaxX aJKaJu€HOB: KyMYJIHMPOBAaHHOE, CONPSDKEHHOE, W30JIMPOBAHHOE.
Oco0OeHHOCTH CTPOEHHUSI CONPSHKEHHBIX AJIKaJUEHOB, UX MOJTy4YeHHE. AHAJIOTHS B XUMHUYECKUX
CBOMCTBAX alNKEHOB M ankagueHoB. [lomumepusanms ankaaueHoB. HarypanbHbeli u
CUHTETHYECKUH Kaydykud. Bynkanuzauusa xaydyka. Pesuna. Paboter C.B. JlebGenesa.
Oco0eHHOCTH peakIuii MPUCOETUHEHHS K aJIKaJIu€HaM C COTPSKEHHBIMU TT-CBSA3SIMH.

Huxknoankanet. 1loHdaTHE O LUKIOATKAaHAaX M WX cBoiicTBax. ['omonornueckuit psg u oOmiast
dbopmyna mukmoankaHoB. Hampsokenwe nmkma B C3He, CsHgu CsHio, xoubopmarmu CeHio.
W3omepust 1ukioalkaHoOB (IO  «YIJIEPOJHOMY  CKENETY», Yyuc-, Mmpauc-, MEXKIaccoBas).
XUMUYECKHE CBOWCTBA IHMKJIOAIKAHOB: TOpPEHHE, pA3JIOKEHHE, paTuKalbHOE 3aMelleHHUE,
m3omepmzaiusa.  OcoOble  CBOWMCTBA IUKIONpONaHa, IUKI0oOyTaHa. Apensl. beH301 Kak
npeacTaBuTenb apeHoB. CTpoeHune Mosiekyabl OeHzosa. CompspkeHue T-cBsized. M3omepus u
HOMEHKJIaTypa apeHOB, WX IMojy4yeHue. [omosorm OeH3osa. BnusHue OOKOBOW Iemu Ha
AIIEKTPOHHYIO IUIOTHOCTh COMPSHKEHHOTO 7-O0Jlaka B MOJIEKYJdaX TOMOJIOTOB O€H30jla Ha
nmpuMepe Toryosa. XUMHUYECKHEe CBOMCTBA OeH301a. Peakinu 3aMerienus ¢ yuactueM OeH3oJa:
raJIoreHUpPOBaHNUE, HUTPOBAaHUE W ajKwinpoBaHue. [IpumeHenue OeH307la M €r0 TOMOJIOTOB.
PanukanbHoe xjopupoBaHue OeH3ona. MexaHU3M U YCIIOBUS TPOBEICHHS PEaKIUU
paauKanbHOTO XJopupoBaHus Oen3ona. Karamutudeckoe ruapupoBanue OeHzorna. MexaHU3M
peakuuil AMeKTpO(UIBHOTO 3aMEIIeHUs: TaJOTeHHPOBAHWS M HUTPOBaHHUS O€H30Jla U €ro
romosioros. CpaBHEHUE peaKIIMOHHON CIOCOOHOCTH OEH30J1a U TOJYO0JIa B PEaKIUAX 3aMeIlleHUs.
Opuentupytoiee zaeiicteue rpynnbsl atoMoB CHsz— B peakuusx 3amelleHus € ydacTHEM
tonyona. Opuentantsl | u |l poja B peakuusx 3amelieHuss C ydacTHEM apeHoB. Peaxiuu
OOKOBBIX Liernel ankuinoen3onoB. Pacuernbie 3agaun. 1. Haxoxxnenue MoiaekyasipHOl GopMyIibl
OpPraHMYECKOTO COEIMHEHUs Mo Macce (00bemy) MNpoaykToB cropanus. 2. Haxoxxnenue
MOJIEKYJISIPHOM (OpMYNbl BEIIeCTBA MO €ro OTHOCUTENFHOM IJIOTHOCTU W MAacCOBOM 1oiie
3JIeMEHTOB B coenuHeHusx. 3. KomOunupoBanueie 3amaun. Jlemoncrpanuu. Komekuus
«[IpupoaHble HMCTOYHUKH YIIIeBOJAOpOJOBY». CpaBHEHHE TPOLECCOB TOpeHuss HePpTu u
npupojHoro raza. O6pa3oBaHue HEQTSHOM IJIEHKM Ha MOBEPXHOCTH Bojbl. Karanutuueckuit
KpekuHr napaduna. PactBopenue napaguna B OEH3MHE U UCIAPEHHUE PACTBOPUTENS U3 CMECH.
[InaBnenne mapaguHa W €ro OTHOIIEHHWE K BOJE (pacTBOpEHHE, CpaBHEHUE IIJIOTHOCTEH,
cmauuBaHue). PasgeneHne cmecu OeH3MH — BOJa C  IOMOILNBIO  JICIUTENILHOU
BopoHku.[lonmydyeHre MeraHa u3 anerata HaTpUsi U TUJIPOKCHMIA HaTpus. Mojenu MoOJexys
aJIkaHOB — IIapOCTepKHEBble U oObeMHble. ['opeHue MeraHa, NMponaHOOYTaHOBOM cMmecH,
napauHa B yCIOBHIX M30BITKa M HEJOCTaTKa KUCIOpoja. B3peIB cMecn MeTaHa ¢ BO3yXOM.
OTHolIeHne MeTaHa, MPONaHOOyTaHOBOW cMecH, OeH3MHa, mapapuHa K OpoMHOW Bojae M
pacTBOpy NepMaHraHara Kauus. B3pblB cMecH MeTaHa M XJIOpa, HHULUUPYEMBIH OCBEIICHHUEM.
Boccranosnenne okcuga memu (II) mapaduuom. I[apocTtepikHeBble U 0OBEMHBIE MOJEITH
MOJIEKYJ CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX H30MEPOB AIKEHOB. OOBbEMHBIE MOAETH MOJIEKYJT



ankenoB. [lomydyenume »steHa wu3 odtaHosna. OOecrBeYMBAHWE OSTEHOM OpPOMHON  BOJBI.
OOeciBeunBaHue STEHOM pacTBOpa IepMaHranata kanus. lopenume ostena.llonmyuenue
arieTmsieHa W3 KapOupa kambnus. Du3ndeckue CBOMCTBAa. B3amMmoneilcTBhe aneTmieHa C
OpoMHOI1 Bozo#l. B3ammopelicTBue aneTuiieHa ¢ pPacTBOPOM IE€pMaHraHara kamusi. [opeHue
alieTuiieHa. BzauMopelicTBHE aleTW/IEHA C pacTBOPOM COMM Meau win cepedpa.Monenu
(mapocrepkHeBble W OOBEMHBIE) MOJIEKYN — QIKaJMEHOB €  Pa3IMYHbIM  B3aUMHBIM
pacrnojio)keHueM m-cBsized. [lemonmumepusaums kayuyka. Mogenu  (IIapocTEep)KHEBBIE U
00BbEMHBIE) MOJIEKYJ aJKAaJUCHOB C PA3JIMYHBIM B3aMMHBIM PACIOJIOXKECHUEM T-CBS3CHl.
Koarynsuus MJIEYHOTO CoKa Kay4yKOHOCOB (Momouast, OJyBaHYMKOB W1
¢uxyca).lllapocTtepkHeBblE MOJETM MOJIEKYT IHMKJIOAIKAHOB M alkeHOB. OTHOIICHHE
UKJIOreKCaHa K pacTBOpY IepMaHraHara kamus u OpomHO# Boje.lllapocrepxkHeBbie H
00BEMHBIE MOJIEHM MOJIEKYN OeH30Ja U ero roMoJioroB. Pa3geneHue ¢ moMouipo AEIUTENbHON
BOPOHKM cMecu OeH301 — Boja. PacTBopeHue B O€H30Ji€ pa3IMYHbIX OpPraHUYECKUX U
HEOpraHUYecKUX (Hampumep, cepbl) BEUIECTB. DKCTPArupOBaHNUE KpacUTeNel U IpyruX BEIIECTB
(Hanpumep, nona) 6EH30J0M U3 BOAHBIX pacTBOpoB. ['opeHue Oenzona. OTHoLIEHHE OeH30/1a K
OpOMHOM BOJIE M pacTBOpY INepMaHraHnarta kanus. [lomyuenue HutpoOeH3ona. ObeciBeunBaHUE
TOJIYOJIOM MOJKUCIIEHHOTO pacTBOpa EpMaHraHara Kajiausi 1 OpOMHOM BOJBI.

JlaGoparopubie onbIThl. 1. [TocTpoenue moaenel Moiekyn ankaHoB. 2. CpaBHEHHE TIIIOTHOCTH
U CMENIMBAEMOCTH BOJbI M yriaeBoaoponaoB. 3. I[loctpoeHune Mojneneld MOJIEKYNT ajakeHOB. 4.
O6napyxeHue ankeHoB B OeH3uHe. 5. [lomydeHne aneTniieHa u ero peakiuy ¢ OpoMHOM BOJION U
pacTBopoM nepmanranara kaius. KonrpoabHas paéora Ne2 mo teme: «Yr/ieBoaopoabh»

Tema 4 Cniuptbl 1 peHoubl. (6 v)

Cnupmout. CoctaB u kiaccudukaius couptoB. M3omepus cnupToB (MOJI0KEHUE THAPOKCUIBHBIX
TPYII, MEXKIAcCoBasi, «YyrJIepoAHOro ckeneray). Du3nyecKkue CBOICTBA CHHUPTOB, HX
nosyueHue. MexMolieKynspHas BoAopoaHas cBsi3b. OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUs
MOJIEKYJI CIIUPTOB. XMMHUYECKHE CBOWCTBA CHHPTOB, OOYCIOBJICHHbIE HAIMYHMEM B MOJIEKYJIaX
TUAPOKCHIIBHBIX TPYII: 00pa3oBaHUE aJIKOTOJSTOB, B3aUMOJECHCTBHE C TaJlOT€HOBOJOPOIaMH,
MEXMOJICKYJISIpHasT U BHYTPUMOJIEKYJIIpHAs JerujapaTanus, 3TepuuKanus, OKHCICHUE U
nerupupoBaHue crnupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX cHHpTOB. KauecTBeHHas
peakiusi Ha MHOTOaTOMHBIE CIUPTHI. BakHeiue npeacraBurenu cnuproB. Ousnogorunueckoe
JeicTBHE METaHOJIa M 3TaHoJIa. AJTKOTOJIN3M, ero rnociueacTBus. [Ipoduiakruka ankoroiausma.
@Denonvt. Denon, ero pu3nUECKUe CBOWCTBA M MOJYYCHHE. XUMHUUYECKHE CBOMCTBA (peHOJIa KaK
¢byuknus ero crpoeHus. KucnotHele cBoiicTBa. B3ammHOe BiIMSHUE aTOMOB U TpYII B
MOJIEKYJIaX OpraHMYecKHuX BellecTB Ha mpumepe (enona. IlonukonaeHcanus QeHona ¢
dopmanpaerunoM. KauectBennas peakuus Ha ¢enois. IIpumenenue ¢enona. Knaccudukanus
¢denonoB. CpaBHEHHE KHCIOTHBIX CBOMCTB BEIIECTB, COJEPXKAIIMX THAPOKCHIBHYIO TPYIIY:
BOJIbl, OJTHO- U MHOTOATOMHBIX CIIUPTOB, (PpeHosa. DIeKTpoPuibHOE 3aMeleHue B OEH30IbHOM
konbie. IIpumenenue mpousBoaHbIX  ¢eHona. PacuerHble 3agauu.  Bpluucnenus 1o
TEPMOXUMUYECKHM ypaBHEHUsM. [emoHcTpannu. Ousndeckue cBOCTBa 3TaHOJa, IpONIaHoa-
1 u Oyranona-1. [llapocTepkHeBbIe MOJIENIN MOJIEKYJT H30MEPOB C MOJIEKYISIPHBIMU (OpMYyIaMH
C3HsO n CsH100. KonnuecTBeHHOE BBITECHEHHE BOJOpPOAA M3 cnupra HarpueMm. CpaBHEHHE
peakuuil TOpeHusl 3TUII0OBOTO U MPOMUIOBOTO cUPTOB. CpaBHEHHE CKOPOCTEW B3aMMOACHCTBHUS
HATpUsl C ITAHOJIOM, MpONaHoNoM-2, riauuepuHoM. [lomyuenue mpocroro 3¢upa. [lomydenue
cioxkHoro s¢upa. ITomydyenue stena u3 staHona. PactBopumocts (peHosa B BoJie MpU OOBIYHOM
U TIOBBIIIEHHOU Temrieparype. BoitecHenune ¢enona u3 ¢eHonsTa HaTpUsl YroJbHON KUCIOTOI.
Peakuus ¢denona c XJIOPUJIOM xKenesa (I1D). Peakuus ¢denona C
¢dopmanbaerugom. Jlaboparopusie onbIThbl. 6. IlocTpoeHue mojaeneil MoJieKya H30MEPHBIX
COUPTOB. 7. PacTBOPMMOCTb CHHUPTOB C PA3JIMYHBIM YHUCJIOM aTOMOB YIiepojga B Boje. 8.
PacTBOpHMOCTS MHOIOATOMHBIX CIIUPTOB B BOJE. 9. B3anMoelicTBie MHOTOaTOMHBIX CIIUPTOB C
ruapokcugom meau (I1). 10. BzaumopeiictBue BogHOTO pacTBopa eHosa ¢ OpoMHON BOJOH.



6. Tema 5 Aabaeruabl. KeToHsnl. (7 u)
CrpoeHue MOJEKyJl albJIETUJOB U KETOHOB, UX HM30MEpHUsi U HOMeHKiIatypa. OcoOeHHOCTH
CTpOCHHUsI KapOOHMIBHOW Tpymnmbl. DU3HMUECKUE CBOWCTBA (OPMaNBIACTHAA U €ro TOMOJIOTOB.
OtnenbHblE TMPEACTABUTENM aNbJETUIOB M KETOHOB. XHMMHUYECKHE CBOMCTBA aJIbJIETMJIOB,
0OyCJIOBJICHHbIE HAJMYUEM B MOJIEKYJIe KapOOHWIBHOW TpyINIbl aTOMOB (TUIAPUPOBAHHE,
OKHUCJICHHE aMMHUA4YHbIMU pacTBOpaMu okcua cepedpa u rugpokcua meau (11)). KauectBennsie
peakuu Ha anbaeruabl. Peakus nomukonaeHcanuu Gopmaibaeruaa ¢ geronoM. OcodeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB KeTOHOB. HykieohmibHOE MPUCOSTMHEHIE K KapOOHMIBHBIM
coequaeHusM. [IprucoenHeHne MaHOBOIOPOAa U TUAPOCYIb(hUTa HATpUs. B3anMHoe BiausHUE
aTOMOB B MoJieKysax. ['ajioreHupoBaHH€e ajabJAETHI0B U KETOHOB [0 MOHHOMY MEXaHH3MYy Ha
ceery. KayecTBeHHas peakuus Ha MeTwiIKeTOHBI. JleMmoHcTpauuu. Ilapocrep:kHeBble MOAEIH
MOJIEKYJT albJETHI0B U M30MEpPHBIX MM KeTOHOB. OkucieHue OeH3aibAeruia Ha BO3JyXe.
Peakuust  «cepeOpstHoro — 3epkana».  OKuCIEHHE — alNbAETUIOB  TUAPOKCUIOM  MEIU
(I1). JlaGopaTopusbie onbiThl. 11. TlocTpoeHne Mozenell MOJEKYNI M30MEPHBIX ANbJCTHIIOB H
KeTOHOB. 12. Peakius «cepeOpsinoro 3epkanay. 13. OxuciaeHue anbAeruioB THAPOKCHIOM MEIH
(IT). 14. Oxucnenne O6eH3anbaAETHIA KUCIOPOI0M Bo3ayxa. KonTposbsHasa padora Ne3 mo teme:
«AJabaeruabl. KeToHBI».
7. Tema 6 Kap6onoBbie kucjoTbl. Cio:xxubie 3pupbl 1 xupbl (10 1)

Kapoonosvie kucinomur. CTpoeHHE MOJEKYNI KapOOHOBBIX KHCIOT W KapOOKCHUIBLHOM TPYIIIIHI.
Knaccudukanus u HOMeHKIaTypa KapOOHOBBIX KHUCIOT. DU3WYECKHE CBOWCTBA KapOOHOBBIX
KHCJIOT W HUX 3aBHCHUMOCTh OT CTpoeHus Moiiekyl. KapOoHOBBIE KHCIOTBI B MPHPOJE.
buonoruueckast poiab kKapOOHOBBIX KUCIOT. OO1IME CBONCTBA HEOPraHUYECKUX U OPraHHYeCKUX
KHUCJIOT (B3aUMO/JICHCTBHE C METAJIJIaMH, OKCHJIaMH METAJIJIOB, OCHOBAaHUSIMU, cOJIsIMU). Briusinue
YTIEBOJAOPOIHOTO pajuKalia Ha CHUTy KapOOHOBOW KUCIOTHI. Peakuus stepuduxanuu, ycnoBus
ee MpOoBEACHUA. XUMHYECKHE CBONCTBA HEMpEAETbHBIX KapOOHOBBIX KHCIOT, 0OYCIOBJICHHbBIE
HaJIMYMEM T-CBSI3U B MoJieKyse. Peakunu 31eKkTpoduiabHOro 3aMeIleHus ¢ ydacTueM OeH30iHOM
KUCIIOTHL. Crodcuvie 3Ighupel. CtpoeHue CloxXHBIX 3(hupoB. M3omepuss CIOXHBIX 3()UPOB
(«yrmepomHOTO CKeneTay W MexkiaccoBas). HomeHnknarypa cioxxsbeix 3¢gupoB. OOpaTHMOCTh
peakuuu TepuuKaly, THIPOIU3 CIOXKHBIX 3(¢upoB. PaBHOBecue peakuuu sTepudukanuy —
TUAPoIIN3a; (PaKTOPHl, BIUAIONINE HAa Hero. PelieHne pacyeTHBIX 3a7jad Ha OIpe/ieJIeHHe BhIX0/1a
MpOJyKTa peakuuu (B %) OT TEOPETHUUECKHU BO3MOYKHOTO, YCTaHOBIIeHHE (GOPMYJIbl U CTPOCHUS
BEIECTBA 10 MPOAYKTaM €ro cropaHus (Wi rujaponusa). Kupwer. XKupsl — cioxHble 3QUpsI
rmnepuHa U KapOoHoBbIX KucioT. CoctaB U cTpoeHue xkupoB. Homenkiarypa u
knaccudukanys xupoB. Macna. XKupbl B ipupoje. buonorndyeckue ¢pyHkmuu xupoB. CBoMCTBa
KUpoB. OMBbLICHHE KHUPOB, TMoiydeHue Mbuia. OObSICHEHHE MOIOIIUX CBOICTB MbLIa.
lunpupoBanue xuakux >xupoB. Maprapun. [lonstue o CMC. OObsicHeHHE MOIOIINX CBOWCTB
Mbu1a 1 CMC (B cpaBHEHHH).

JemMoHcTpanumu. 3HAKOMCTBO € (DM3MUYECKUMU CBONCTBAMHU HEKOTOPBIX KapOOHOBBIX KHCIOT:
MYpPaBbUHOM, YKCYCHOHM, IPOIMOHOBOW, MAacCJsIHOW, IIaBEJIEBOM, JIMMOHHOM, OJIEMHOBOM,
CTeapuHOBOI, OeH301iHON. Bo3ronka 6eH301HOM KUCIOTHL. OTHOILIEHHE Pa3INYHbIX KapOOHOBBIX
KHUCIIOT K Bojie. CpaBHEHHE KUCIOTHOCTU CpeIbl BOAHBIX PACTBOPOB MYPAaBbHUHOUN M YKCYCHOM
KUCIIOT OJUHAaKoBOW MojspHOcTH.[lonmydeHrne TMPUSATHO MaxXHYIIETo CJIO0XHOTO 3dupa.
OTtHomeHne Kk OPOMHOM BOJIE W pacTBOPY MEepMaHraHaTa Kajus MpeaeibHOW U HEempeaenbHON
KapOoHOBBIX KucaoT. [IlapocTep:kHEeBbIe MOJETH MOJIEKY CIOXKHBIX d(PUPOB U U30MEPHBIX UM
KapOOHOBBIX KHCIOT. OTHOIIIEHHE CIMBOYHOTO, MOACOIHEYHOTO ¥ MAIIMHHOTO Macjia K BOJAHBIM
pacTBopaM OpoMa W mepMmaHraHata kanus. JlabopaTtopHbie onbIThl. 15. CpaBHEHHE CHIIBI
YKCYCHOM M COJISHOM KHCIIOT B peakuusx ¢ UMHKOM. 16. CpaBHEHHE pacTBOPUMOCTU B BOJIE
KapOOHOBBIX KUCIOT M HX cojeil. 17. B3aummoneiicTBue KapOOHOBBIX KHUCIOT C OCHOBHBIMHU
OKCHJaMH, OCHOBaHHUSIMH, aM(POTEpHBIMU THApOoKcHaaMu u coismu. 18. Iloctpoenne moxaeneit
MOJIEKYJT M30MEPHBIX KapOOHOBBIX KHUCIOT M CIOXKHBIX 3(¢upoB. 19. PacTBOpUMOCTH XKHpOB B
BOJIE M OPraHWYECKUX PACTBOPUTENAX. JKCIePUMEHTAJbHbIE 3a1aun. 1. Pacno3naBanue
pacTBOpOB arerara HaTpus, KapOoHaTa HATpus, CUIMKAaTa HATpuUs W cTeapaTa HaTpus. 2.



Pacnio3naBanue 00pa3oB CIMBOYHOTO Macia u maprapusa. 3. [lonydyenne kapOOHOBOW KUCIOTHI
u3 MblIa. 4. [TomydyeHune ykCcycHOM KUCIIOTHI U3 aueTrara HaTpusa. KonTpoabHasi pabGora Ned4 mo
Teme: «KapOoHoBbie kuc10ThI. Ci105KHBIE I(PUPBI K KUPBD».

Tema 7 YrieBoasbl. (7 u)

Monocaxapuows. I'moko3a, ee (usmueckue cpoiictBa. CTtpoeHue MoseKynbl. PaBHOBecHs B
pacTBOpe TIUIIOKO3bl. 3aBUCUMOCTb XMMUYECKHMX CBOMCTB TJIIOKO3bI OT CTPOEHHUS MOJIEKYJIbI.
Bsaumopneiicteue ¢ ruzgpoxcunom menu (II) mpu koMHaTHOW TemmepaType W HarpeBaHMH,
STepUHUKALNS, PEAKLIUs «CePeOPSHOTO 3epKaiay, THIpupoBanue. Peakiiun OposKeHuUs TIIOKO3HI:
CIMPTOBOTO, MOJIOUHOKHUCIOro. ['moko3a B mpupone. buonoruueckas posb TIIIOKO3BI.
[IpumeHeHue riar0K03bl HAa OCHOBE €€ CBOMCTB. DpyKTo3a Kak M30Mep IUOKO3bl. CpaBHEHHE
CTPOCHHUSI MOJICKYJ ¥ XUMHUYECKUX CBOWCTB TIJIIOKO3bI M (PpyKTO3bl. DPYKTO3a B MPUPOJE U €€
ouosornueckast  poJib. Jucaxapuost. CtpoeHue nucaxapusioB. BoccTaHaBiuBawIue U
HEBOCCTaHaBIMBaIIKUe aucaxapuisl. Caxaposa, J1lakTo3a, MalbT03a, HUX CTPOCHHE U
Oouonoruueckas poiab. [waponus aucaxapuios. IIpombllyieHHOE NOJIy4YEeHHE caxapo3bl M3
NpUpOAHOTO Chipbs. Ilonucaxapuder. Kpaxman u nemntono3a (CpaBHUTEIbHAS XapaKTePUCTHKA!
CTpOEHHE, CBOWCTBa, OHoJoruueckass poib). DPusnyeckue CBOICTBA NOJUCAXapUIOB.
XHAMHUYECKHE CBOMCTBA noscaxapuaoB. ['maponus nomucaxapunos. KadecTBeHHas peakuus Ha
kpaxMmai. [lonucaxapuapl B npupoje, ux Ouosiornyeckas poJib. [IpuMeHeHue noaucaxapuios.
[TonsiTne 06 MCKYCCTBEHHBIX BOJIOKHAX. B3ammojeicTBHe 1EJUII0NI03bl C HEOPraHMYEeCKUMH U
KapOOHOBBIMHM KHCIIOTaMH — oOpa3oBaHHe CHOXHbIX 3(hupos. [lemoncTpanmun. OOpa3isl
VIJI€BOAOB M M3AENUN U3 HUX. BzaumopeiictBue caxaposbl ¢ ruzapokcunom wmeau (II).
[Tomyuenue caxapaTa KanblMs M BbIIEJICHHE caxapo3bl U3 pacTBOpa caxapara Kaiplius. Peakius
«cepeOpsHOrO 3epKajia» i TJIIOKO3bl. B3auMopeicTBue TIIOKO3bI C  (DYKCHHCEPHUCTOM
kucioTod. OTHOIIIEHHWE PACTBOPOB Caxapo3bl M MaJIbTO3bl (JIakTO3bI) K TuApokcuny menu (II)
npu HarpeBaHud. O3HaKOMJIEHHE C (PU3NYECKUMH CBOMCTBAMHU IIEJUIIONO3bI M Kpaxmala.
Halyxanue 1emmrono3sl U kpaxmaia B Boje. [lomyuenune HuTpara mesmmono3sl. JlabopaTopHbie
onbIThL. 20. O3HakomyeHHE ¢ (U3MYECKUMHU CBOMCTBaMH TIIOKO3bl. 21. B3aumopeiicTBue
II0KO3bl ¢ TumapokcugoM meau (II) mpu OOBIYHBIX YCIOBHSIX W TIpU HarpeBaHuu. 22.
B3aunMopeiicTBue TIOKO3BI M Caxapo3bl C aMMHAYHBIM pAacTBOPOM OKcuja cepebpa. 23.
KucnoTtueiii ruaponus caxapossl. 24. KauecTBeHHas peakiusi Ha Kpaxmai. 25. 3HAKOMCTBO C
KOJUIEKIIMEH BOJIOKOH.

JKcNepUMeHTA/IbHbIE 3agauu. 1. Pacrno3HaBaHue pacTBOpPOB TUIIOKO3bl U TUIMLIEPHHA. 2.
Onpenenenre HAIUYUS Kpaxmania B MeJie, Xjie0e, MaprapuHe.

Tema 8 A3oTcoaep:xamue opranudecKkue coequuenus. (9 u)

Amunwt. CoctaB u ctpoeHre amuHOB. Kiaccudukaius, uzomMepus U HOMEHKJIATypa aMUHOB.
Amudaruueckue amusHbl. AHWIMH. [lomydeHune aMuHOB: aJKWIMpPOBAHHE aMMHUAKa,
BOCCTaHOBJICHHE HUTpOCOeauHEHUI (peakuust 3uHMHA). DU3NYECKHE CBONCTBA AMUHOB.
XUMUYECKHE CBOWCTBA aMHHOB: B3aMMO/JICHCTBUE C BOJIOIM U KHUCIOTaMU. ['OMONIOrHUecKuid psij
apOMaTHYEeCKHX aMUHOB. AJIKWIMPOBAHUE M alWJIMPOBAaHHUE AaMHHOB. B3anmHOe BiHsSHHE
aTOMOB B MOJIEKyJax Ha MNpHUMepe aMMHuaka, adu(aTUuyecKuX U apoOMaTUYECKHUX AaMHHOB.
[Ipumenenne aMUHOB. AMunokuciomsl u denxku. CocraB U CTPOSCHUE MOJIEKY]l AMHUHOKHCIIOT.
N3oMepust aMUHOKUCIOT. J[BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT U €€
IIPUYMHBL. B3auMmoneicTBHe aMUHOKHMCIOT C OCHOBAaHMSAMM. B3aMMoJeiCTBHE aMHHOKHCIOT C
KHUCJIOTaMH, o0pa3oBaHHME CIOXHBIX 3(upoB. OOpazoBaHHE BHYTPUMOJIEKYJSPHBIX COJEH
(OunonspHoro uoHa). Peaknusi MOJMKOHJIEHCAMU AMHHOKUCIOT. CHHTETHYECKHE BOJIOKHA
(xampoH, SHAaHT W  Jp.). buonoruueckas  poiab  aMUHOKMUCIOT.  IlpumeHeHue
aMUHOKHCIIOT. Besnku kak npupoansie OuononumMepsl. [lenTuaHas rpymna aToMOB U MENTHIHAS
cBs3b. [lentunsl. benku. IlepBuynas, BTopHuHas U TPETHYHAS CTPYKTYpHI O€NKOB. XUMHUYECKUE
cBOicTBa OEJIKOB: TOpEHHWE, JACHATypalus, TUAPOJIHM3, KadyeCTBEHHbIE (LBETHHIE) pPEAKIIUU.
buonornyeckue ¢QyHkiuu OenkoB. 3HaueHHe OenkoB. YeTBepTHUHAs CTPYKTypa OEIKOB Kak
arperaiysi OeJKOBBIX M HEOEIKOBBIX MoJieKyld. ['obanbHas npobiemMa GEIKOBOTO ToJIONAHUS U
nytu ee peuienus. Hykneunoevie kucaiomer. O0muii 1iaH cTpoeHUs HyKIeoTuaA0B. [lonsTue o



MUPUMUIMHOBBIX U IIyPUHOBBIX OCHOBaHUsAX. [lepBuuHas, BTOpUUHAs U TPETUUYHAS CTPYKTYpPHI
monekynbl JIHK. buonornueckas pons JIHK u PHK. I'ennas uHXkeHepuss U OMOTEXHOJIOTHSL.
Tpancrennsle ¢GOpMBI JKMBOTHBIX U pacTeHuid. JleMoncTpamuu. @Dusnyeckue cBoiCTBa
MeTWiIaMHuHA. ['opeHune meTmnamuHa. B3aumonelcTBue aHWIMHA M METWIAMMHA C BOJIOW M
kucinotamu. OtTHomieHue O€H301a W aHWIMHA K OpoMHOW Boae. OKpallmBaHHE TKaHEH
QHWJITMHOBBIMH ~ KpacutensiMu. OOHapykeHne (QYHKIMOHAIBHBIX TPYNI B  MOJIEKYJax
aMUHOKHCIOT. HeWTpanusamus  memoun  aMHHOKMCIOTOM.  HeWTpanmuzanuss — KUCIOTBI
aMUHOKHCIIOTOW. PactBopeHne u ocaxienue OenkoB. [lenaryparusi OenkoB. KadecTBeHHBIE
peakuuu Ha Oenku. Moxenu monekynsl JIHK u pasnuunbix Bugos monexyn PHK. O6pasibt
MPOJYKTOB MUTAHUSI U3 TPAHCTEHHBIX (POPM PACTEHUH M JKUBOTHBIX; JICKAPCTB WM IpEnapaTos,
M3TOTOBJICHHBIX C MOMOIIBI0 TeHHOW WHXeHepuu. JIabopaTopHble onbIThL. 26. [lo cTpoeHune
MOJIENIe MOJIEKYJ HW30MEpHbIX aMuHOB. 27. CMemuMBaeMOCTh aHWIMHA C BOJOW. 28.
OOpa3zoBaHue coned aMMHOB ¢  KkucioTamu. 29. KadecTBeHHble  peaklMM  Ha
oenku. KonTposbHasi pa6ora NeS no teme: «A3orcoepskaliue OpraHuyecKue coeJuHeHusD»
Tema 9 BuoJjiornyeckn akTUBHbIE BelllecTBa. (6 u)

Bumamunwi. [lonstue o Buramunax. Mx xinaccudukanust u odoznauenne. Hopmbl notpedneHus
BUTaMUHOB. BoyopacTtBopumblie (Ha npumepe ButamuHa C) U )KUpOpacTBOPUMBIE (Ha IpUMeEpe
BUTaMUHOB A u D) Butamunbl. [loHsiTHe 00 aBUTaMMHO3aX, TUIEP- U THIOBUTAMUHO3aX.
[Ipodunaktruka aBuTaMrMHO30B. OTAEIBHBIE NMPEACTABUTEIN BOJIOPACTBOPUMBIX BUTaMUHOB (C,
PP, rpymmet B) wu xupopactBopumbIX BUTaMHHOB (A, D, E). Hx Ouonoruueckas
ponb. @epmenmul. Ilonatue o pepMeHTaxX Kak O OHMOJOTUYECKHX KaTajlu3aTopax OeTKOBOM
npupoabl. 3HayeHHe B OHOJIOTMM U TNpPUMEHEHHEe B MpoMblluieHHOCTH. Kiaccuduxarms
(bepmenToB. OCOOEHHOCTH CTPOEHHUS U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTH U 3()(HEKTUBHOCTb.
3aBUCUMOCTb aKTUBHOCTH (pepMeHTa oT TemrepaTypsl U pH cpeapl. OcOOCHHOCTH CTPOSHUS U
CBOMCTB B CPaBHEHHHM C HEOPraHWYECKUMU KaraimusaTopamu. I'opmonst. Ilonarue o ropmoHax
Kak OHOJIOTMYECKM AaKTHBHBIX BEIECTBAX, BBINOJHAIOMNX SHIOKPUHHYI PETYJISALHI0
AKHU3HEIEATENbHOCTH opranu3moB. Kiaccudukanuss TOpMOHOB: CTEpOM[bI, IPOM3BOJHBIE
aMHHOKUCIIOT, MOJUIENTUAHbIE U OeJIKOBble TOPMOHBI. OTHENbHbIE NMPEACTABUTEIN TOPMOHOB:
3CTPaAMoJ, TECTOCTEPOH, WHCYIWH, aapeHanuH../lekapcmea. IloHATHe O JEKapcTBax Kak
XUMUOTEpaNneBTUYECKUX Impenaparax. ['pynmbl  jexkapcTB:  cyiabdamuapl  (CTpEnTOLMN),
aHTUOMOTHKY (MEHULMIUIMH), acnupuH. be3onmacHble crnocoObl NMPUMEHEHUs, JIEKapCTBEHHbIE
¢dopmbl. KpaTkue wucropuueckue CBEJEHHS O BO3HMKHOBEHHMM U Pa3BUTUU XMMHOTEpPAIUU.
MexaHn3M  AEHWCTBHS  HEKOTOPBIX  JIEKAPCTBCHHBIX IIPENaparoB, CTPOEHUE  MOJIEKYII,
IIPOrHO3UPOBAHME CBOICTB Ha OCHOBE aHAJIM3a XMMHUYECKOIO CTPOCHMA. AHTHUOMOTHKH, UX
KjJaccu(uKays IO CTPOEHHUIO, THIy M cHeKTpy JeiictBusa. [lucOakrepuo3. HapkoTtukw,
HapkoMaHus U ee npodwiaktuka. Jemoncrpanuu. OOpaslbl BUTAMUHHBIX IPENapaToB.
[TonmuButamunel.  Wmmoctpanuu — gotorpaduii  >)KMBOTHBIX € pasiMYHBIMU  (opMaMu
aBUTaMHHO30B. CpaBHeHUe ckopocTH pasnoxkenus H.O2 noxn neiictBueM ¢epmenTa (kaTanasbl)
u Heopranmueckux karaimmzaropoB (KI, FeCls, MnO2). Ilmakar wam Kojgorpamma C
n300pakeHUEeM  CTPYKTYpHBIX  (QOpMyl  3CTpaauojia,  TECTOCTEpPOHA,  aJpEHAJMHA.
BzaumoneiictBue anpenanuHa ¢ pactBopoM FeCls. BenkoBas mpuposa uHCynuHa (L[BETHBIC
peakuuu Ha 6enku). [TnakaTel i kogorpamMMsl ¢ GopMyaaMu aMua CyIb(PaHUIOBON KUCIOTHI,
IUruaApodoreBoil U J0KHON AMTUAPO(OINEeBON KUCIOT, OCH3WINEHUIIMIUINHA, TeTPAlUKINHA,
nedoTakcuma, aclupHuHa.

JlaGopatopubie omnbiThl. 30. OOHapyxeHue BHUTaMHHA A B pacTUTeJbHOM Macie. 31.
OOnapyxenue ButamuHa C B s01o4yHom coke. 32. OOHapyxeHue BHTamMuHa D B jxenTke
KypuHoOro sina. 33. @epMeHTaTHUBHBIM THIPOJIM3 KpaxMmasna IOJ JAECHCTBHEM amuiasbl. 34.
Pa3noxxeHne nepokcnaa BoJOpoia MOJ AeHCTBUEM KaTanasbl. 35. [leficTBUe neruaporeHassl Ha
METUJIEHOBBIN cuHuil. 36. McnbiTanne pacTBOPUMOCTH aJpEHaJIMHa B BOJIE U COJITHOM KHCIIOTE.
37. OOHapyxeHHME acnUpuHa B TOTOBOM JIEKapCTBEHHOH Qopme (peakuueil ruapoiusa HiIu
L[BETHOH peakIieii ¢ cynbhaToM OeprILIns).

12. lIpakTukym. (10 49)



13.

1. KauecTBeHHBII aHAIN3 OPTaHUYECKUX COEIUHEHUI.

2. YrineBoaopoibl.

3. CriupThl U PEHOIBI.

4. Anbnieruibl U KETOHBI.

5. KapOoHOBBIE KUCIIOTHI, CII0KHBIE S(UPHI.

6. YrieBonpl.

7. AMUHBI, aMUHOKHUCJIOTEI, OCJIKHU.

8. UnenTudukanus opraHuu4ecKux COCTMHEHUH.

9. leiictBrue pepMEHTOB Ha pa3IMIHBIC BEIICCTBA.

10. AHanu3 HEKOTOPBIX JICKAPCTBEHHBIX MpenapaToB (acnupuHa, mapaieTamMmosa).

IMoBTOpenue. (3 4)

[ToBTOpenue Kypca xumuu 3a 10 kacc.
HNToroBasi KOHTpoJIbHasi padoTa.-1 yac
AHanu3 UTOTOBOM KOHTPOJIBHOU paboT- 1 vac

TPEBOBAHMUS K YPOBHIO ITOAI'OTOBKH OB YYAIOIIIUXCH.

1. O01ey4eOHbIC yMEHHUS

1.1. Opranu3anuoOHHbIC YMEHUSA

Onpedenamov u Qopmyrupoeams yenv OeamenbHOCMU - CaMOCTOSITEIIBHO OOHApYKUBATh U
dhopmyIupoBaTh IPOOIEMY B KIIACCHOW U MHIUBUIYaTbHON yUeOHOU JIEITEIbHOCTH;
Cocmaeums naan Oelicmeuil no pewieHuro npoonemsvt (3adaqu) - TIAHUPOBATH CBOIO
WHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPACKTOPHUIO;

Ocywiecmenams Oelicmeusn no peanuzayuu naana— padoTaTb IO CaAMOCTOSITEIHLHO
COCTaBJIEHHOMY ILJIaHY, CBEPSISICh C HUM U LIEJIbIO ACITEIbHOCTH, UCIIPABIIAS OMINUOKU, UCTIOIb3YS
CaMOCTOSITENILHO MOJJOOpaHHbIE CPEACTBA, B TOM unciie u HTepHerT;

Pe3ynomam ceoeil deamenvHocmu cOOmHecmu ¢ Ueabl0 U OUeHUms €20 — yMETb OLICHUBATh
CTENEeHb YCIEUTHOCTH CBOSH MHIMBUIYaTbHOM 00pa30BaTENbHOM 1eATEIbHOCTH.

1.2. UHTe/sIeKTyaJIbHbIE YMEHUs

Opuenmuposamocsa 6 ceéoell cucmeme 3HAHUIL U OCO3ZHABAMb HEOOXOOUMOCHIbL HOBO20
3HAHUA - CAMOCTOSITENIbHO CTaBUTh JJUYHOCTHO HEOOXOAUMBIE yueOHbIE U KU3HEHHBIC 337a4u U
OTIPEeeNATh, KaKhe 3HaHUS HE0OX0JMMO TPUOOPECTH IJISl UX PELICHUS;

Jlenamp npedsapumenbHulii OMOOP UCHOYHUKOB UHDOpMAaAyuU 011 NOUCKA HOB020 3HAHUSA —
CaMOCTOSITENIBHO JIeNIaTh MpPeBApPUTEIbHBIA BHIOOP MCTOYHUKOB MHGOPMAIUU ISl YCIIEUTHOTO
MIPOJIBIKEHUS TI0 CAMOCTOSITENILHO BRIOPaHHOM 00pa3oBaTeIbHON TPAEKTOPHH;

Jlo6vieamy HoGble 3HanuA (UHGOpMayui) u3 PA3IUYHBIX UCHOYHUKOS U DPA3HLIMU
cnocobamu - COTOCTaBIIATh, OTOUPATH U MPOBEPATH UHGOPMAIUIO U3 PA3ITUUYHBIX HCTOYHUKOB, B
toM uucie CMUM g ycmemHoro MpOJIBKMIKEHUS IO CaMOCTOSITENIbHO — BBIOpAHHOM
00pa3oBaTesIbHON TPAEKTOPHH;

Oopadamvieams ungopmayuio 0na NOJAYYEHUA HYHCHO20 Pe3yTbmamad, 6 mom uucie u 01
co30aHua HO6020 NPOOyKma — TiepepadaTbiBaTh MOJYYEHHYIO HHGOpMAIMIO I CO3JaHUs
HOBOT'O TIPOJIYKTA.

Ilpeoopaszosvieams ungopmayuio u3 00HOU Gopmbl ¢ Opy2yl0 u 6vloupams Haubdonee
Y0ooHyto 0na ceda @opmy - npeoOpazoBeIBaTh MH(OPMAIMIO U3 OJHOTO BHJAA B APYrol u
BBIOMPATh yAOOHYIO 17151 ce0st popy PpUKCcauu U NMPeICTaBICHHUs HH(OPMAIIHH.

1.3. OueHouynblie yMeHHs

OueHuBaTh *KNU3HEHHbIE CUTYAlMH (MOCTYNKH J0/Ieil) ¢ TOUKH 3peHUs] MPUHATHIX HOPM U
LHEeHHOCTelH (HPaBCTBEHHBIX, I'PAXKIAHCKO-NIATPHOTHYECKHUX, ICTETHYECKHX), a TAK XKe ¢
TOYKH 3PEeHHUsl Pa3IMYHbIX IPyNn o0mecTBa (BepylolnHMe, aTeucThl, 0orarbie — OefHbIC H



T.J1.) — OLICHUBAaTh >KU3HEHHbIC CUTyallMH (TOCTYNKW JOJIed) C pa3HbIX TOYEK 3PEHUs
(HpaBCTBEHHBIX, TPAKIAHCKO-TIATPUOTHUYECKUX, C TOUKU 3PEHUS PA3ITUIHBIX TPYIIT 00IIECTBA);
O0bsicHATH (MIpeskae Bcero camoMy ceée) CBOM OLIEHKH, CBOIO TOUYKY 3PeHNsl, CBOU MO3UIIHHU
- 00BSICHATH (TPEXIE BCEro caMoMy ce0e) CBOM OIEHKHU, CBOIO TOUKY 3PEHHUSI, CBOH TTO3HIIUHU T10
Pa3IMYHBIM KU3HEHHBIM CUTYaIUsIM;

CamoonpenejATbCsl B CHCTeMe LEHHOCTeH — yMETh ONPENEsATh CBOI CUCTEMY IIEHHOCTEH B
00IIUX IEHHOCTSAX (HPABCTBEHHBIX, IPAXKIAHCKO-TIATPHOTHICCKIX, IICHHOCTSX TPYIIN);
/Jeiicmeoeamv u nocmynams 6 cOOMEEMCMEUU C IMOI CUCHEMOU YEHHOCMEll U 0meeuamsp
3a ceou NOCMYnKu U 0elicmeus — 0eticmeosams U NOCMYNnams 8 COOMEEMCmMEUlU ¢ NPUHAMOU
cucmemotll yeHHocmeti U Omeeyams 3d c0U NOCMYNKU U OeliCMEUs.

1.4. KoMMyHUKATHUBHbIE YMEHUS

JloHecTH CBOI0 NO3MIMIO [0 JAPYrHX, Bjajlesd NpHEeMaMH MOHOJOIHYECKOH H
AHAJIOTHYECKOI peuH — npu HeoOXo0uUMoCmu KOPPEeKmHo yoexcoams Opyeux 6 npagome ceoeu
no3uyuy (MouKku 3penus), KpUMmudHo aHATUZUPOBAMb CBOI0 NO3UYUIO, C OOCHOUHCIMEOM
NpU3HA8aAmMb OUUOOUHOCIb C80€20 MHEHUS (eClu OHO MAKO0B80) KOPPEKMUPOBANb €20,

I[ousith Apyrue nmo3uumuu (B3rJsiibl, HHTEPeChbl) — TOHUMATh CUCTEMY B3IJISIZIOB U MHTEPECOB
Ipyroro uejoBeka. Brmamerp mpuemMamMu THOKOTO YTEHHS U PAIMOHAIBHOTO CIYIIAHUS Kak
cpelncTBaMu camooOpa30BaHus,

Hozoeapusamuvca ¢ 1100bmu, co2nacysa ¢ HUMU C60U UHMEPECHL U 832140bl, 011 MO20, YMOObl
coenams Ymo-mo cooduwa — moaiepaHmHo Cmpoums 80U OMHOULEHUS] C TF0ObMU UHBIX NOSUYULL
U UHmMepecos, Haxo0UMb KOMIPOMUCCHL.

1. Obweyueonvie ymenusn

1.5. Y4ueOHO-ynpaB/jieHYeCKHe YMEHMSI

Onpenenarb WHAMBUIYAJbHO U KOJUIEKTMBHO Yy4yeOHbIE 3aJaydl Ui WHIUBUAYaJbHON U
KOJUIEKTUBHOM AESITETbHOCTH;

Onpenenats HanboJiee pallMOHAIBHYIO MOCIEI0BATENILHOCTh JACUCTBUN MO WHIUBUIYAILHOMY
BBITIOJIHEHUIO y4eOHOM 3a1auu;

Omnpenenars HauboJiee palMOHAIBHYIO MOCIEIOBATENIbHOCTh JIEHCTBUI MO KOJUIEKTUBHOMY
BBITIOJIHEHUIO y4eOHOM 3a1auu;

Onpenenars HanboJiee pallMOHAIBHYIO MOCIEI0BATEILHOCTh NEHCTBUII U 00BEM BBINOJIHEHUS
nomMatHeil yaeOHo# paboThl B pexXUMe JHS;

CraButh o0O0mUKe MLEIM camMo00pa3oBaTEIbHON MAEATEIbHOCTH IO YY4EOHBIM MpeAMeTaM MU
JIEKOMIIO3UPOBAaTh UX Ha MOALEIH;

Omnpenenars HauOoJsiee palMOHAIBHYIO [OCIEIOBATENIbHOCTh JIEHCTBUN MO BBIMIOJHEHUIO
camMo00pazoBaTeIbHOM 1IEIIH;

CobmoaTh MOCIENOBATENLHOCTh JACWCTBUI 1O BBIMOJHEHUIO IENH CamMoo0pa3oBaTEbHOMN
NeSITeNIbHOCTH;

AnantupoBaTh OCHOBHBIE TIpaBUJia TUTHEHBI Y4eOHOTO Tpyda TOJI COOCTBEHHBIE
WHIUBUAYyaIbHbIE 0COOCHHOCTH;

Brnagets pa3iauuHbIMEU c1OCOOAMU CAMOKOHTPOJIS € YYETOM CIIeUU(DUKH U3y4aeMOoro MpeIMeTa;
CaMOCTOATENBbHO OLIGHUBAaTh CBOIO YYEOHYIO JI€ATENbHOCTh IOCPEJICTBOM CpPAaBHEHUS C
NESITeNbHOCThIO JIPYTMX YUYEHHUKOB, C COOCTBEHHOW JEATENbHOCTBIO B MPOIUIOM, C
yYCTaHOBJICHHBIMU HOPMaMU;

OueHuBaTh J€ATEIBHOCTh OJHOKIACCHUKOB TIOCPEACTBOM CpPAaBHEHHUS C YCTAHOBJIEHHBIMU
HOpPMaMH, C JA€ATEIbHOCTHIO B IPOILIOM;

Omnpenenars npoOiIeMbl COOCTBEHHON y4eOHOM AeaTeIbHOCTH U YCTAHABIMBATh WX MPUYHHBI;
BHocuTe HeoOXonuMMBbIE U3MEHEHUS B  colepkaHue, o00beM ydeOHOW 3amaum, B
MOCJIEI0BATENILHOCTD U BPEMSI €€ BBITIOJIHEHHSL.

1. Obuweyueonvie ymenusn
1.6. Yueono-ungpopmauuonnvie ymenus
1.6.1. Ymenusn pabomams ¢ nucbMeHHbIM MEKCHLOM



berio, co3HarenabHO, MPABUIBLHO C COOMIOACHUEM HEOOX0JMMOM Mephl BHIPAa3UTEILHOCTH YHTATh
XY/10’)KECTBEHHBIC, HAyYHO-TIOMYJISIPHBIC, MyOJUIIMCTUYECKUE W O(PHUIMATBHO-/IEIOBBIE TEKCTHI.
Temr 9TeHUs B CITyX COOTBETCTBYET YTBEPHCOEHHBIM HOPMAM.

Hcnonb30BaTh B COOTBETCTBUU C y4eOHOW 3ajadeld Cileayrollye BHUAbI YTEHHS: CILIOIIHOE,
BbIOOpOUYHOE, Oerioe, CKaHMPOBAHWE, AHAJUTUYECKOE, KOMMEHTHPOBAHHOE, 110 POJISIM,
MpeaBapUTEILHOE, TTOBTOPHOE.

Bermoe urenune (AuHAMHYECKOE, MAPTUTYPHOE) — OBICTPOE O3HAKOMIIEHHE C TEKCTOM B IEJIOM
npu OOJBIION CKOPOCTH YTCHHUS;

CkanupoBaHue — OBICTPBII MPOCMOTP TEKCTA C IETIbIO TIOUCKA (aKTa, CIoBa, (haMIIINH.
AHaTUTHYECKOE YTEHHE — KPUTHUECKOE M3yYCHHE COJECPIKAHUS TEKCTa C LENbI0 ero TIyOOKOro
OCMBICTICHHS, COTPOBOX/IAIONICECS BBIMUCKOW (PaKTOB, IIMTAT, COCTABJICHHEM TE3HCOB,
pedepaToB u T.1I.

[IpenBapuTensHOEe 4YTEHHE — YTEHHE, B IPOIECCE KOTOPOTO OTMEYAIOTCS BCE HE3HAKOMBIC
WHOCTpPaHHBIC CJIOBAa, HAYYHBIC TEPMHUHBI, YTOOBI B JAbHEHIIEM YSICHUTh MX 3HAYCHHUE IIO
CIIOBApsIM M CITPAaBOYHUKAM.

[ToBTOpHOE UYTEeHHME — 4YTEHHE TEKCTa MOCPEICTBOM HECKOJBKUX HTEpaIfii C Ieibpio Oojee
rI1yOOKOTO OCMBICIICHHUS).

CaMOCTOSITeThHO TIOATOTOBUTHCS K BHIPA3UTEILHOMY YTEHHIO HE3HAKOMOTO XYA0XKECTBEHHOTO,
MyOJIMITUCTHYECKOTO, HAYYHO-TIOMYJISIPHOTO TEKCTOB;

CocTaBiATh CIOXKHBIN TJIaH MACbMEHHOTO TekcTa (CnodwcHblll naan — 3TO TUIAH, BKIIOYAIONTUN
Ha3BaHUs 3HAYMTENILHBIX YacTeH TEKCTa, a TAK)KE MX CMBICIIOBBIX KOMIIOHEHTOB;

CocTaBnsTh Ha OCHOBAaHUH IMMCBMEHHOTO TEKCTA Madiuybl, cxemul, 2pAguKu.

Tabnuma — 3TO MpHUBENEHUE B CUCTEMY HH(OPMAIH ITOCPEACTBOM TOPU30HTAIBHOTO JIEIICHUS
(CTpOK) U BEpTUKAIBHOTO JIeJICHUS (KOJIOHOK, CTOJIOIOB Wi Tpad);

Cxema — 310 ycioBHOE rpadudecKkoe N300pakeHre, MOKa3bIBAIOIIEe COCTABHBIC YaCTH 0OBEKTa
U CBS3U MEXIY HUMU;

I'paduik — 310 HarIsIAHOE N300PAKEHHE 3aBUCUMOCTH KaKOW-IMOO BEJTMYUHBI OT JIPYTOM;
CocTaBuTh mesucvl TUICbMEHHOTO TEKCTa

Tesuc — 310 cxkxato chopMyIUpOoBaHHBIE OCHOBHBIE KOHCTATUPYIOIIKE MOJIOKEHUS TEKCTA;
CocTaBiiTh KOHCneKkmvl MUCbMEHHOTO TEKCTa

Koncnexm — 310 kpatkoe. CBSI3HOE M TOCIENOBATENBHOE M3JI0KEHHE KOHCTATHPYIOLIUX U
apryMEHTUPYIOLIUX MTOJIOXKEHUH TeKCTa;

CocTaBnith aHHOmayuo MUICbMEHHOTO TEKCTa

Annomayus — HeOONbIIOE CBA3HOE OMUCAHUE U OICHKA COAEP)KaHMSI M CTPYKTYpPhl KHUTH WUIIU
CTaThU;

OcCyIIecTBIATh nOMEmKU, 8bINUCKU, YUMUPOBAHUE THICHMEHHOTO TEKCTa

Ilomemku — 3TO HAANHWCH, 3aMUCH, 3HAKW, OTMEYAIOIIME YTO-TMOO: BaXKHOCTh, aKTyallbHOCTb,
HESICHOCTb, HECOTJIaCHE U TIp;

Buvinucku — 3T0 KOTUS 4aCTH TEKCTa;

[{uTaTa — 3TO BBIMKCKA, HaUOOJIEE MOJHO OTPaKAOLIas TY HIIM HHYIO MBICIIb aBTOPA;
CocTaBisTh peyen3uro MUCbMEHHOTO TEKCTa:

Peyenzus — 310 aHanmuM3 TeKcTa, B KOTOPOM paccMaTpUBAETCs €ro cojiep:kanue u ¢opma,
OTMEUAIOTCS U apTyMEHTHPYIOTCS €ro JOCTOMHCTBA M HEIOCTATKH, JENaroTCsl BBIBOJABI U
0000IICeHHS;

CoctaBnsaTh pegpepam 1o ornpeieieHHON Gpopme

Peghepam - 510 ananuTHYeCcKHil 00630p WM pa3BEpHYTasl PEIeH3Us, B KOTOPOl 000CHOBBIBAETCS
aKTyallbHOCTh HCCIIEyeMON TeMbl, KPaTKO W3NAraloTcs W aHAIM3UPYIOTCS COIepKaTelbHbIE U
(hopManbHBIE TO3UIUH U3YYa€MbBIX TEKCTOB, (DOPMYTUPYIOTCSE 0000IIEHNUS U BBIBOIBL;
OcymectBiary O6ubnrorpadguyueckoe ONMMCaHWe KHUTH, HAMMCAHHOW HECKOJIBKHMMH aBTOpaMH,
CTaThH B KypHaJle, CTaThbl B COOPHUKE, MHOTOTOMHOTO U3/IaHUS;

I'paMOTHO, MHAWMBHya bHBIM MMOYEPKOM, HE MPOTUBOpPEYAIUM OOIIETPUHATOMY HAuepTAHUIO
OYKB, CIIUCHIBATh U MUCATh O] IUKTOBKY TEKCTHI B COOTBETCTBUU C YTBEPKACHHBIMU HOPMaMU;



C03l[aBaTb meKcmbl pa3iudHblx munoes,;
BJIaI[GTB Pa3JINUHBIMHA BHIAMHU U3JI0OKCHUA TCKCTA

1.6.2. YMenne padoTaThb ¢ yCTHBIMH TEKCTaAMH

JloraapiBaThCsl O 3HAUEHUU HE3HAKOMBIX CJIOB MU 00OPOTOB PEUU TI0 KOHMEKCHL).

Konumexcm - 3TO 3aKOHUYEHHAs YacTh TEKCTa, B KOTOPOM OTJICNBHBIC CJIOBA WM OOOPOTHI
peYH IMOJTy4atoT TOYHBIN CMBICI, COOTBETCTBYIONIUN UX HOPMAaTUBHOMY YITOTPEOJICHUIO;
CocCTaBIsITh C10JCHYIL NAAGH YCTHOTO TEKCTA;

CocTaBnsTh 112 OCHOBE YCTHOTO TEKCTA MAOAUYbI, CXeMbl, 2PAPUKU,

CocCTaBsITh Mme3ucbl YCTHOTO TEKCTA;

CoCTaBISITh KOHCNEKm YCTHOTO TEKCTa,

OcCyIecTBIATh Yyumuposanue yCTHOTO TEKCTa;

CocTaBisITh peyen3uro YCTHOTO TEKCTa;

CocTaBnath 00K1a0;

Jloxnao - 3T0 yCTHBIN TEKCT, 3HAYUTENBHBINA TI0 00BEMY, TIPEACTABIISIIONINN CO00M pa3BepHYTOE,
TIyOOKOE U3JI0KEHUE OIPEICTICHHON TEMBI;

B3aumoselicTBOBaTh B pa3NMYHBIX OPraHW3AMOHHBIX (GopMax Juajiora W IOJIHJIOTa:
TUTAHUPOBAHUE COBMECTHBIX JCHCTBHUH, OOCYKJICHHE Ipollecca W Pe3yabTaTOB JEATCIHHOCTH,
WHTEPBBIO, OUCKYCCUU U NOEMUKU.

Jluckyccuss u nonemuku - BUIBI CTIOpa, TMPHUBOJAIIETO B TEPBOM ClIydae K JIOCTHIKCHHIO
OTIpEJICIICHHOM CTETICHHU COTJIACHsl, BO BTOPOM K TIOOE/Ie 0JTHOM CTOPOHBI HAJ[ IPYTOM.

1. Obweyueonvie ymenusn

1.6.3. YMenusi padoraTh ¢ peajibHbIMH 00beKTAMH KaK HCTOYHMKAMU UHGOpMaIUu
CaMOCTOATEIHHO OCYIEeCTBIAATH HA0IO/IEHUE B COOTBETCTBHUM CO CIIEIYIOIIUM aITOPUTMOM:
Onpenenenne 1enyu HaOIOICHUS;

Br160p 00bekTa HAOMIOCHHUS,;

Br160p crmoco60B TOCTHKEHUS 1IEIH HAOTIOACHUS;

Br160op criocob6a peructpanuu moaydeHHON HHGOpMAIUH;

O06paboTKa ¥ UHTEPIIPETAIHS TIOJYICHHOU HH(POpMAITUH.

CaMoCTOATENBbHO UCHOJB30BaTh pa3MyHble BHUAbI HAOMIOACHUS (CTPYKTYPUPOBAHHOE H
HECTPYKTYpUPOBAHHOE, ITOJIEBOE U JIa00OpaTOPHOE);

Omnpenenars ucxoAs U3 ydyeOHON 3a7auyu HEOOXOIMMOCTh HCIHOJIB30BAHUSL HENOCPEOCMBEHHO20
HabnoOeHus, T.e. HAOMIOEHUS, B MpoIlecce KOTOPOro OOBEKT MPSIMO BO3JEHCTBYET Ha OpraHbl
YyBCTB HAONIOAATENS, WIH ONOCPe008AHHO20 HAONI0OeHUs, T.e. HAOIIOACHUS, B KOTOPOM
BO3JICHCTBUE 0OBbEKTAa HA OpraHbl YyBCTB HAOIIOAATENSI COOTBETCTBEHHO MTPUOOPOM;

Onpenenars wucxons wu3 y4eOHOM 3amaud HEOOXOJAUMOCTh HCHOJB30BAaHUS HAOIIOJCHUS
WM dKCnepumeHma.

Oxcnepumenm - 3T0 U3MEHEHHE 00BEKTa WM BOCHPOM3BEICHUE €r0 B CHEIMAIBHO CO3/IaHHBIX
YCIOBUSIX C LENbI0 MOTYYeHUsS HH(OpMAIMK O €eT0 CBOHCTBAX;

CamoctoarenbHo (OpMHUPOBATH MPOrPaMMy SKCIIEPUMEHTA, BKIIOYAIONIYIO CIEAYIOUIHE
OCHOBHBIE MMO3UIINU:

Lenb skcriepuMeHTa;

OOBeKT U mpeIMeT IKCIIePUMEHTA;

I'unotesa;

CriocoOBbI 1 yCIOBHS MPOBEPKH TUTIOTE3BI;

CriocoObI perucTpanuu mporecca 1 pe3yabTaToB dKCIIEPHUMEHTA;

Crnioco6b1 06pabOTKHN ¥ MHTEPIPETALNH MTOJTyYeHHON MHPOPMALIUH.

CamocToaTenbHO O(GOPMIIATE OTYET, BKIIIOUAIONIUI OMHMCAHHME TpoIlecca SKCIEPUMEHTATBLHOMN
paboThI, ee pe3yNbTaThl U BEIBOIBI O TIOJITBEPKICHUH (OTPOBEPKEHUH ) TUTIOTE3HI.
Hcnonb3oBath ucxoas U3 y4eOHOU 3aladyd pa3iuyHbIe gudbl Moldenuposanus. MaTepuaabHOe
(mpeaMeTHOe) MOJeTMPOBAHKE:



Qusuueckoe Mmodenuposanue - 5mo MOJCIUPOBAHHWE, TPH KOTOPOM pPEATbHBIM OOBEKT
3aMEIIAeTCsl Ha €ro YBEIMYCHHYI WM YMEHBIICHHYIO KOIHIO, TO3BOJISIONIYIO MPOBOIUTH
U3Y4YEHUE CBOMCTB O0BEKTA,

aHano02080e MoOeIUposanue - 3T0 MOICIIMPOBAHUE HA AHAJIOTMH MPOLIECCOB U SIBICHH, KOTOPHIE
UMEIOT Pa3INYHYI0 GU3UYECKYIO TIPUPOJIY, HO OJMHAKOBO OMUCHIBAIOTCS (hOpPMaIbHO (OJTHUMH U
TEMH )K€ MATEMAaTHYCCKUMH YPABHCHUSIMH, JIOTHUYECCKUMHU CXEMaMH U T.I1.).

MeiciienHoe (MaeaibHOE) MOICTUPOBAHUE:

UHMYUMUBHOE  MOOeIUposanue - 3TO  MOJICTUPOBAaHUE, OCHOBAaHHOE HA HHTYUTHBHOM
MpeACTaBICeHUH 00 OOBEKTE MCCIECNOBAHMS, HE TMOJJIAI0IIEMCs WM He TpeOyromem
dbopmanuzanuu;

3HAKOBOE MOOENUPOBaHUe - 3TO MOJICTUPOBAHUE, UCIIOJIb3YIOIIEE B KaUeCTBE MOJIeICH 3HAKOBbIE
npeoOpa3oBaHMs KAKOro-I1M00 BUAA: CXEeMbI, rpaduku, yepTexu, GopmyIbl, HA0Op CUMBOJIOB U
T.J.).

1. Obweyueonvie ymenusn

1.7. Y4eOHoO-10THYEeCKHE YMEHHSA

1.7.1. Anaiu3 u cuHTe3

Ornpenenstbs oO0vexm anaiuza u cuHmesd, T.€. OTTPAaHUYMBATH BEIlb WU MPOIECC OT JAPYTUX
BEIIEH WU MPOLIECCOB;

Onpenensartb acnekm avanu3a u cuHmesd, T.. YCTAaHABIUBATH TOUKY 3PEHUS, C KOTOPOH OyayT
OTIPENIETIATHCS CYIIECTBEHHBIC MPU3HAKN U3y4aeMOT0 00BEKTa;

Onpenensatbs komnonenmol  06vekma (T.€.  COCTABJISIONIAE YacTH) B  COOTBETCTBHH  C
YCTaHOBJICHHBIMH aCTIEKTaMH aHaJIu3a U CUHTE3a;

OcCylIeCTBIATh KauecmeeHHoe U KOIUYeCmBeHHOe ONUCaHUe KOMNOHEHMO08 00beKma
Kauecmeennoe  onucanue - 3TO  ONpelETECHUE c8olicme KOMIIOHEHTOB. Cgolicmeéa - 3TO
OCOOEHHOCTh, KOTOpas XapakTepu3yeT OOBEKT MM €ro KOMIIOHEHTHI, HO HE SIBJISETCS HX
COCTAaBHOM YaCThIO U MPOSBISETCS B OTHOLUIEHUSX C APYTUMU OOBEKTAMU WM KOMIIOHEHTAMH;
Konuuecmsennoe onucanue (uzmepenue) -3TO ONpPENEIIEHUE COOTHOIICHUS H3MEPIEMOM
BEJIMYMHBI K APYroi OAHOPOJHON BEIMUMHE, KOTOpask PUHSITA 33 SUHUILY.

Onpenensars npocmpancmeenHvle OMHOWEHUSI KOMNOHEHMO8 o00vekma, T.e. yCTaHaBIUBATh
CBSI3H, TOPOKICHHBIE CYLIECTBOBAHUEM KOMIIOHEHTOB OJIUH MOJJI€ IPYTroro;

Onpenenars pemenubie OMHOUWIEHUS KOMNOHEHmMO8 00beKmos, T.. YCTaHABIMBATh CBS3HU,
MOPO’KJIEHHBIE CYLIECTBOBAaHHEM KOMIIOHEHTOB OJIMH TMOCIE APYTroro;

Onpenenars ¢yHKYuoHaibHble OMHOUIEHUS KOMNOHEHMO8 00bekma, T.€. YCTaHABINBATh CBSI3U
Ha3HAYEHUI U poJiel, KOTOPhIE BBHIMOIHSIIOT KOMIOHEHTHI MO OTHOIICHUIO APYT K OPYTY U KO
BCEMY OOBCKTY;

Onpenenars cybopouHayuoHuvie OMHOUIEHUS KOMNOHEHmMOo8 o0bOvekma, T.. yCTaHaBIUBATh
CBSI3H COTIOTYMHEHHS U 3aBHCUMOCTH KOMIIOHEHTOB 00BEKTa;

Onpenenars K0opOUHayUoOHHble OMHOULEHUS KOMNOHEHMO8 0ObeKkma. T.€. yCTaHABINBATh CBSI3U
COTJIACOBAHHOCTU M COOTBETCTBHS MEXKy KOMIOHEHTaMHU 00OBEKTA.

Onpenensts npuuuHHO-C1e0CmeeHHble OMHOUEeHUS KOMNOHEHMO8 0bvekma, T.e.
yCTaHABIMBATh, KAKUMH KOMIIOHEHTAMH JIaHHBI KOMIIOHEHT MOPOXACH UM U3MEHEH U Kakue
KOMITOHEHTHI IaHHBIM KOMIIOHEHTOM TOPO>KICHBI HIIM U3MEHEHBI

Ipuyuna - 310 MOOYAUTENHHOE HAUalo, TO, YTO TMOPOXKIAET JAPYroe€ WIU BBHI3BIBAET U HEM
W3MEHEHUS,

Cneocmeue — 3T0 TO, UTO C HEOOXOIUMOCTHIO BBITEKAET U3 APYroTo.

Omnpenendars ceolicmea obvexma, T.€. YCTaHABIUBATh CBOWCTBA, MOPOXKIACHHBIE B3aUMOCBS3bIO
KOMITIOHEHTOB, TI0 UM HE NMPUHAAIEKAIIHUE;

Omnpenenars OTHOLIEHUS 00BEKTA C APYrUMU 0OBEKTaMU;

Ornpenensts cywecmseenHvle NPUHAKU 00bEKMA.

CywecmeeHnnvle npusHaxu - ITO IPU3HAKU, 0€3 KOTOPHIX TaHHBIH OOBEKT CYIIECTBOBATH HE
MOJXET;



Ilpuznaku - 3T0 KOMIIOHEHTBI, UX CBOMCTBA W OTHOLICHUS MEXIYy KOMIIOHEHTAMM, a TaKXKeE
CBOICTBA 0OBEKTA M OTHOIICHUS MKy TaHHBIM 0OBEKTOM H JPYTrUMH 00BEKTaMH, IO KOTOPBIM
O00BEKT MOKHO Yy3HaTh, ONPEAETHTb, OMUCATh BCE TO, B Ye€M OOBEKT CXOJEH C APYIHMMHU
00BEKTaMHU WJIM OTJIMYEH OT HUX.

1. Obweyueonvie ymenusn

1.7.2. CpaBHeHHe

Onpenenarb 00vekmovl cpagheHus, T.€. OTTPAHNYNBATE BEIIA M MPOILECCHI OT JAPYrHX BEIICH U
MIPOIIECCOB;

Omnpenensite acnekm cpagneHuss 06veKmos, T.e. yCTaHABIMBATh TOUKY 3PEHUs, C KOTOPOH OymyT
COTIOCTABJIATHCS CY-IIECTBEHHBIC MMPU3HAKUA OOBEKTOB;

BeImonsaTe Henoanoe OOHONUHelHOe cpaeHeHue, T.e. yCTaHaBIINBATh 1100
TOJIBKO CX00CMB0, MO0 MOAbKO pasiudue 0 OJHOMY acIeKTy

Cxo0cmeo - 3TO Hanmuuue OOIIero Mpu3HaKa, T.€. MpPHU3HAKa, MPHUCYIIETO JIBYM HIH OoJiee
00BEKTaM CpaBHEHUS;

Pa3znuyue - 310 HATMYKE OTIMYUTEIIBHOTO MIPU3HAKA, T.€. MPU3HAKA, TIPUCYIIETO TOJBKO OJHOMY
00BEKTY CpaBHEHHUSI.

BEINONHATE Henonnoe KomniekcHoe cpaeHeHue, T.e. YCTAaHABIMBATH JIMOO TOJBKO CXOJCTBO,
JTU00 TOJBKO Pa3INIKE M0 HECKOJIBKAM acIeKTaMm;

BEIMONHATE noinoe ooHonuHeliHoe cpasHeHue, T.€. OJJHOBPEMEHHO YCTaHABIMBATh CXOJACTBO U
paznuare 0OBEKTOB IO OJTHOMY aCIeKTY;

BEIMONHATE noinoe Komniekchoe cpaeneuue, T.€. OJTHOBPEMEHHO YCTAaHABIMBATH CXOJCTBO H
paznuare 00BEKTOB 10 HECKOJBKIM acleKTaM;

BoInonHATE CpaBHEHHE MO aHano2uu, T.€. U3 CXOACTBA OOBEKTOB B HEKOTOPBIX IMPHU3HAKAX
JieNaTh MPEanoJiokeHne 00 UX CXOJCTBE B IPYrUX IMPH 3HAKaX.

1. Obweyueonvie ymenus

1.7.3. O0001meHue u KiIaccupurkanus

OcyiecTBUTh UHOYKMuUsHoe  0000weHue (om  eOUHUYHO20  OOCMOBEPHO20 K  0OWemy
8ePOSAMHOCMHOMY), T.€. OTIPEIE-JISITh OOIINE CYIIECTBEHHbBIE TPU3HAKK JIBYX U 00Jiee 0OBEKTOB
1 (puKrcUpoBaTh UX B POPME NOHAMUSL UITA CYHCOCHUS

Ilonsmue - 3T0 MbBICIb, OTpaXkarolias o01IKe CYIIeCTBEHHbIE TPU3HAKU 0OBEKTOB;

CyoicOeHue - 3TO MbICb, B KOTOPOH UYTO-TMOO YTBEP)KIAeTCSd WIM OTPULACTCS O IMPH3HAKAX
00BEKTOB).

NunykruBHOE 0000111€HHE OCYIIECTBIISIETCA MO CIEAYIOUIEMY aITOPUTMY:

AXTyanu3upyiTe CyleCTBEHHbIE IPU3HAKKU 00BEKTOB 000OIICHMS;

Omnpenenure oOIIUE CYIIECTBEHHBIE IPU3HAKH OOBEKTOB;

3aduxcupyiite 00IIHOCTh 0OBEKTOB B (POpPME MOHATUS UITH CYKICHUS.

OcymecTBIATh 0edykmusHoe obobujenue (noogedeHue eOUHUYH020 O0CMO8EePHO20 Nood obujee
0ocmogepHoe), T.€. aKTYalIu3UpOBaTh MOHATHE WIH CYXKJIEHHE U OTOXIECTBISATH C HUM
COOTBETCTBYIOIIME CYIIECTBEHHbIC TPU3HAKU OJHOTO U 00Jiee OOBEKTOB;

JenykTuBHOE 0000IIEHHE OCYIIECTBISETCS M0 CIEAYIONIEMY aIrOPUTMY:

AKTyanu3upyiTe CYIIECTBEHHbIE TNPU3HAKH OOBEKTOB, 3a(UKCHpPOBAHHBIE B TOHITUU WU
CYXJICHUU;

AKXTyalu3upyiTe CyleCTBEHHbIE MPU3HAKU 3aIAaHHOTO 00bEKTa U 0OBEKTOB;

ComnocTaBbTe CyIIECTBEHHBIE IPU3HAKU U OTMPEENUTE MPUHAIEKHOCTh O0BEKTa UM OOHEKTOB
K TJaHHOMY TIOHSATHUIO UJTH CY>KJICHHIO.

OcymiecTBiaTh k1accugukayuio, T.€. JAEIUTH poo (KJacc) Ha BUIBI (MIOAKIACCHI) HAa OCHOBE
yCTaHOBJICHHSI PU3HAKOB 0OBEKTA, COCTABIISIONINX POJI.

P00 - 3T0 COBOKYIMTHOCTH OOBEKTOB, B COCTAaB KOTOPOH BXOIAT APYTHe OOBEKTHI, SBISIOIIHECS
BHJIOM 3TOTO pOjia.

Knaccudukarus ocymmecTBIseTcs Mo CISAYIOIIEMY allrOPUTMY:

Omnpenenure poJ 0OBEKTOB TSI KIIaCCU(DUKALINN;



Omnpenenure NpU3HAKU 0OBEKTOB;

Omnpenenure CymecTBEHHbIC TPU3HAKU OOBEKTOB;

Omnpenenute ochosanue 01 Kiaccugukayuu pooda, T.e. OOMMNA CYIIECTBEHHBIH NpPU3HAK, HO
KOTOpPOMY poj OyIeT AeTUThCS Ha BUJIBI,

Pacnipenienute 00BEKTHI 110 BUAAM;

Omnpenenute oCHOBaHMSA KiaccU(UKAIIMH BU/IA HA TTOBH/IBI;

Pacnipenenute 00BEKTHI Ha TOIBHUIBL.

1. O6weyueonvie ymenusn

1.7.4. Onpenenenne NOHATHI

PaznuuaTh 06vem u cooeparcanue nonamuii, T.€. OMpeAesieMble 0OBEKTHl U COBOKYITHOCTh HX
CYIIECTBEHHBIX MTPU3HAKOB.

Paznuuate podosoe u 6udosoe nonsimusi.

Pooosoe nonsimue - 310 IOHATHE, 00BEM KOTOPOTO COJIEPIKUT 0OBEM JIPYroTo MOHSTHS;
Buoosoe nonsmue - 310 IOHATHE, 00BEM KOTOPOTO COJAECPKUTCS B 00BEME APYroro MOHSATHS
OcyIecTBIATh P0006UO0BOE OnpedelieHue NOHAMUL, T.€. HaXOAUTh OMMKaWIINKA poJ 00BEKTOB
OTIPENIENISIEMOTO TIOHSTHUS ¥ UX OTIUYNTEIIbHBIE CYIIECTBEHHBIE TPHU3HAKH.

1.7.5. loka3aTebCTBO U ONPOBEPIKEHNE

PaznuaaTth Kxomnonenmol dokazamensbcmaa, T.€. me3uc, apeymMeHmul U popmy 0oKazamenbCmad.
Te3uc - 3TO Cy)XJeHHEe, ICTUHHOCTh KOTOPOTO HAJIO JIOKAa3aTh;

Apeymenmul - 3TO CYXKACHUS, H3 KOTOPBIX BHIBOJUTCS NCTHHHOCTD TE3HCA;

Dopma doxazamenbcmea - TO CIOCOO JIOTHUECKOW CBSI3H MEXKY TE3UCOM M apTyMEHTAMHU.
OCYIIECTBIATE npsimoe UHOVKMUBHOE O00KA3amelbCmeo, T.6. HENOCPEICTBEHHO BBIBOJHUTH
MCTHHHOCTB OOIIIETro Te3Kca U3 apTrYMEHTOB, SIBIISIOIINXCS MEHEee OOLMMH CYKICHUSIMH,
OcymiecTBIATh npsamoe 0edyKmugHoe 00Ka3amenibCmeo, T.€. HENOCPEICTBEHHO BbIBOJUTH
HMCTUHHOCTD TE3MCa U3 ap-T'YMEHTOB, SBJISIOMNXCS 0oJiee OOIIMMHU CYKICHUSIMU;

OcCyIIecTBIATh KOCBEHHOEe — anazocuieckoe  00Ka3amenbCcmeo  (00Ka3amenbCmeo  «Om
npomuseopeuauje2o»),  m.e.  YCMAHABIUBAMb  UCMUHHOCMb  me3ucd  Nnocpeocmeom
00KA3amMeNbCmea JIOHCHOCIU NPOMUsopedauieli emy Mulciu (anmumesuca,

Ocywecmensimos KOCBEHHOE pa30elumesbHoe O00KA3amenbCmeo (Memoo UCKIIOYeHUs), Mm.e.
NnOCNIe008aMeNbHO  UCKIIOYAMb U3 NOJHOCMbIO  UCYepnbvleaioujeli.  CO80KYNHOCHU
anbmepHamugHbvle MblCiu, Kpome 0OHOU, KOMOopas A6Jsemcs 00Ka3bl8AeMblM Me3UCOM;
Ocywecmansams onpogepicenue me3uca nocpeocmeom 8bl8e0eHUs U3 NPeOdlONCHBIX C1e0CMEULl
(«ceedenue k abcypoy»);

Ocywecmenams — onposepoiceHue  me3uca  nocpeocmeoM — YCMAHOBIEHUS — UCMUHHOCMU
anmumesuca,

Ocywecmansams onpogepicenue apeymMeHmos,

Ocywecmansams onpogepicenue Cea3u apeymeHmos U me3ucd.

1. Oboweyueonvie ymenus

1.7.6. Onpeodenenue u pewrenue npoonem

Onpeodensmv  npobiemvl, m.e. YCMAHABIUBAMb HECOOMBEMCMEUE MeAHCOY IiCelaeMblM U
oeticmeumenbHoiM;

Onpedenamo 0ns peuienus npoonem HO8YI0 (YHKYuio 0Ovekma, m.e. YCMAHABIUBAMb HOBOE
3Hauenue, poib, 00S3aH-HOCMb chepy OesmenrbHOCmu,

Ocywecmansams nepeHoc 3HaHuu, YMeHUll 8 HO8YI0 CUMYayuro 0 peueHus npooiem;
Kombunuposams uzeecmuuvle cpedcmea 01 HO8020 peuleHus npooaem;

Dopmynuposams cunomesy no peuleHuro npooiem.

2. Cneyuanvnvle npeomemmusle yMeHUA

2.1. 3HaTh/MOHMMATDH

POJIb XUMUU 6 eCMecmE03HAHUU, €€ CBS3b C APYTMMU €CTeCTBEHHBIMH HayKaMU, 3HAUYCHUE B
KU3HU COBPEMEHHOTO O0IIECTBA;



6ajcHen e XuMu4ecKue nOHAMuUA . BEUeCTBO, XUMUYCCKUH DJIEMEHT, aTOM, MOJIEKYJIa, Macca
aTOMOB M MOJICKYJ, HOH, PaJWKall, aJUIOTPOINHs, HYKIWAbI W HM30TOIBI, aTOMHbIE S-, P-, d-
opOuTany, XUMHUYECKasi CBS3b, DJIEKTPOOTPUIATEIHHOCTh, BaJCHTHOCTb, CTETEHb OKHCIICHHUS,
rubpuanzanus opOuTaneli, NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJIb, MOJIIpHAas Macca,
MOJIIPHBII 00BEM, BEIIeCTBAa MOJICKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS, KOMIUIEKCHBIE
COCIMHEHMS, AUCIEPCHBIE CUCTEMBI, UCTUHHBIE PACTBOPBI, JIEKTPOJIMTHYECKAS AUCCOLMALMS,
KHMCJIOTHO-OCHOBHBIE PEaKIIMM B BOJHBIX pacTBOpax, T'MAPOJIU3, OKUCICHHE U BOCCTAHOBIICHHE,
AJIEKTPOJIU3, CKOPOCTh XUMUYECKON peaKlMM, MEXaHU3M pEaKlUH, KaTalaus, TEIIoBoi apeKT
peakiuu, SHTAIbIINA, TEIloTa oOpa3oBaHMs, DHTPOIHUS, XUMUYECKOE PAaBHOBECHE, KOHCTAHTA
paBHOBECHS, YIJIEPOJHBIM CKeNleT, (YHKUMOHANbHAs Tpyla, TOMOJIOTHS, CTPYKTypHas u
MPOCTPAHCTBEHHAs! HW30MEpHs, HWHIYKTUBHBIA W ME30MEpHBIH APQeKThl, 3meKkTpodu,
HYyKJI€O(h1JI, OCHOBHBIE TUIIBI PEAKIIUI B HEOPraHUYECKON 1 OpraHu4eCKON XHUMUU;

OCHOGHblE 3AKOHbl XUMUW . 3AKOH COXPAaHEHUS MAacChl BEHIECTB, NEPHOAUYECKUN 3aKOH, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo, 3aKoH l'ecca, 3aKOH AEHCTBYIOIIMX MAacC B KMHETHKE U
TEPMOJUHAMUKE;

OCHO6Hble mMeopuu XuMUU. CTPOCHUS AaToMa, XUMHYECKOM CBA3H, DIIEKTPOJIUTHYECKOU
JMCCOLMAllMM, KHUCJIOT U OCHOBAaHUM, CTPOCHHS OPraHMYEeCKHX COEIMHEHUHN (BKIOYast
CTEPEOXUMHUIO), XUMUYECKYIO KHHETUKY U XUMUYECKYIO TEPMOIUHAMUKY;

Knaccuguxkayuio u HomenK1amypy HEOPraHMUECKUX U OPraHMYECKUX COEANHEHHI;
npupoOHbvle UCMOYHUKU YTIIEBOJOPOJIOB U CIIOCOOBI UX NepepadoTKH;

eewjecmea u Mamepuanbl, WUPOKO UCHOAb3YemMble 6 NpaKmuKe. OCHOBHBIE METAJUIBI H
CIUIaBbl, TIpaduT, KBapl, CTEKJIO, IEMEHT, MHHEpallbHble YyIO0OpEeHHs, MUHEpaJbHbIE H
OpraHM4ecKne KHUCJIOTHI, LIEJI0YH, aMMMAK, YII€BOJAOPOIbI, (PEHOJ, aHUIMH, METaHOJ, TaHOI,
STUJICHIVIMKONb, TJMLIEPHUH, (opManbIeruy, auneTaJbJeruj, aleToH, IUII0KO03a, caxaposa,
Kpaxmall, KJeTyaTka, aMUHOKHCIIOTBI, O€JIKH, MCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IUIaCTMACCHI,
JKUPBI, MBUIA U MOIOILIAE CPEICTBA;

Ymernh

Ha3bl6amb V3yYECHHbBIEC BEIIECTBA MO0 «TPUBUAIBHONY» M MEXTyHAPOIHOW HOMEHKIIATYpaM;
onpeodenamsp’. BAJICHTHOCTh M CTENEHb OKHCJICHUS XMMUYECKUX 3JIEMEHTOB, 3aps]l MOHA, THUI
XUMHUYECKON CBSI3U, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ, THIl KPUCTAIIIMYECKOU PEIIETKH,
XapakTep Cpebl B BOJHBIX PACTBOPAX, OKUCIUTEIb U BOCCTAHOBUTENb, HAMPABICHUE CMEIICHUS
PaBHOBECHS TIOJl BIMSHHEM Pa3JIMYHBIX (PAKTOPOB, M30MEPhl M TOMOJIOTH, MPUHAIC)KHOCTH
BEIIECTB K Pa3JIMYHBIM KJIacCaM OPraHUYECKUX COCAMHEHUM, XapaKTep B3aMMHOIO BIIUSHHUS
aTOMOB B MOJICKYJIaX, TUIIbI PEAKIIUA B HEOPraHMYECKOM U OPraHUYECKON XUMUHU;
xapakmepuzoeams. S- , P- ¥ 0-3JI€MEHTBI 10 KX I[OJIOKCHHIO B IEPHOAMYECKON CHCTEME
JI..MenpeneeBa; oOIKe XUMHUYECKHE CBOMCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX  COCAMHEHMM; CTPOEHHE M  CBOMCTBA OPraHUYECKUX  COCAMHEHUM
(YyrneBoopoJioB, CUPTOB, (PEHOJIOB, AIbJETUI0B U KETOHOB, KapOOHOBBIX KHCIOT, aMHUHOB,
AMUHOKHCIIOT U yTJIEBOJIOB);

00BACHAMD . 3aBUCUMOCTh CBOHCTB XHMHYECKOTO 3JIEMEHTAa W 0Opa30BaHHBIX MM BEIIECTB OT
MOoJIOKEHUA B nepuonnueckon cucreme J M. MenneneeBa; 3aBUCUMOCTb  CBOMCTB
HEOPraHMYECKHUX BEIIECTB OT HMX COCTaBa W CTPOCHHs; MPHPOAY U CHOCOOBI 00pazoBaHUs
XMUMHYECKON CBSI3U; 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW pEakIUu OT Pa3NuYHBIX (PaKTOPOB,
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT CTPOCHUS UX MOJICKYI;

6bINOJIHAMb XUMUYECKUU IKCHEPUMEHm TI0: PACIIO3HABAHUIO BAXKHEHIIUX HEOPraHUUYECKUX U
OPraHUYEeCKUX BELIECTB; ITOJIYYEHUIO KOHKPETHBIX BEIIECTB, OTHOCAIIMXCSI K HW3YYEHHBIM
KJjlaccaM COEIUHCHUI;

nPO60OOUMs PACUETHI IO XUMUIECKUM (POpPMYJIaM U YPAaBHEHUSIM PEeaKIluii;

ocyuiecmenams CaMOCTOSITeIbHBIA TOUCK XUMUYECKOW WHGOpMAlUd C HUCHOJIb30BaHUEM
pPa3IMYHBIX HMCTOYHHKOB (CIPAaBOYHBIX, HAYYHBIX H HAYYHO-TIONMYJSIPHBIX  U3JaHU,



KOMITLIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTEpHETA); HCIOIB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUN
Ui 00paboTKH U Tiepeaun HH(GOPMAIIUY U €€ TIPEICTABICHHS B Pa3TUYHBIX (popmax;
Hcnonb3oBaTh nNpuOOpPeTeHHbIE 3HAHUSA M YMEHHUs] B MPAKTHYECKON 1esITeIbHOCTH M
MOBCETHEBHOI KU3HHU J1JIs1:

MOHUMAHMS TJIOOATBHBIX TMPOOIEeM, CTOSAIIUX TMeped  YeIOBEYECTBOM: IKOJOTHYECKHX,
JHEPreTHYECKUX H CHIPbEBBIX;

O0OBSICHEHUSI XUMUYICCKUX SIBICHUH, IPOUCXOIAIINX B IPUPOJIC, OBITY M HA MPOU3BOJICTBE;
9KOJIOTUYECKHU TPAMOTHOTO MOBEJICHUS B OKPYXKAIOIIEH Cpelie;

OIICHKU BIUSHUS XMMHYECKOTO 3arps3HCHHSI OKPYKAIOMIEH Cpeibl Ha OpPraHW3M 4YeJIOBEKa U
JpyTUe KUBBIC OPraHU3MBI,

0e301macHO# paboThI ¢ BENIeCTBaMH B TaOOpaTopuu, OBITY U Ha TIPOU3BOJICTBE;

OTIpeJICIICHUs] BO3MOXKHOCTH MPOTEKAHUS XHMHYCCKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX U
OIICHKH MX ITOCIICACTBHIA;

pacro3HaBaHUs U HICHTH(PUKAIIUN BaXKHEUIIINX BEIICCTB M MaTEPHAJIOB;

OIICHKH Ka4eCTBa MUTHEBOU BOJIBI U OT/ICIIBHBIX MTUIIEBHIX MTPOTYKTOB;

KPUTUYECKOW OIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(OPMAIINH, TIOCTYMAIOICH U3 Pa3IMIHBIX
HMCTOYHUKOB.

TemaTu4eckoe MIIAHMPOBAHUE

Tema Monyab padoydeil mporpaMMbl BOCIIMTAHUS Kou-
«IIIKOJIBbHBIH YPOK» BO
4acoB
Iloemopenue. [IpuBiieyeHne BHHMMAaHUA ULIKOJIBHUKOB K LEHHOCTHOMY 10
Bseoenue aCIEeKTy M3Y4YaeMbIX Ha YpOKaxX SIBJICHMI, OpraHu3anus ux

paboThl € NOJy4aeMOW Ha YpOKE COLUAIBHO 3HAUYUMOMH
uHpopManMell — HMHULMUPOBaHME ee OO0CyXKAeHus,
BBICKA3bIBaHUS YYAIIMMUCS CBOETO MHEHHS IO €€ MOBOJY,
BBIpAaOOTKM CBOEro K Heill orHouieHus; [IpumeneHue Ha
yYpOKE€  HMHTEpPaKTHBHbIX (opM  pabOTBl  yyamuxcs:
MHTEJUIEKTYyalbHbIX urp, CTUMYJIUPYIOILIUX
MO3HABATEJIbHYIO MOTHBALIMIO IIKOJIBHUKOB

Cmpoenue u [MoOyxneHne  IMIKONBHUKOB  COOMIOAATH HAa  ypOKe 10




Knaccuguxkayus
Op2aHuUYecKux
coeouHenuil

0OIIEeNPUHSATEIE HOPMBI TIOBEJICHHS, MIPaBHIa OOMIECHUSI CO
cTapmuMu (YYUTENSIMU) U CBEPCTHUKAMHU (IIKOJIBHUKAMMU),
NPUHIUIBL Y4eOHON IUCHMIUIMHBI M CaMOOpPraHM3aluu
[IpumeHeHne Ha ypOKE HWHTEPAKTHUBHBIX (GOpPM pabOTHI
yUYAIIUXCSA: HMHTEJUICKTYAIBHBIX UIP, CTUMYIHPYIOUINX
MI03HABATEIBHYIO MOTHBALIMIO IIKOJIBHUKOB

Xumuttecxuepeammu 6
opzauuuea(oﬁ xumuu

[IpuBneueHue BHUMAHUS IIKOJBbHUKOB K LEHHOCTHOMY
aCIeKTy M3y4aeMbIX Ha ypOKax SIBJICHUN, OPraHU3alUs UX
paboThl C MOJIydaeMOM Ha YpOKE COLMAIbHO 3HAYUMOMU
uHpopMalue — HMHUIMHUPOBAHME €€  OO0CYXIeHHS,
BBICKA3bIBaHUS YYAIIUMUCS CBOET0 MHEHHUS IO €€ MOBOJY,
BbIPaOOTKH CBOETO K HEH OTHOILLIEHUS

Yeneeooopoow

BxiroueHue B ypOK UTPOBBIX MPOLENYpP, KOTOpPHIE
MOMOTAIOT MOJAEPKATh MOTHUBALMIO AETEH K MOJIYYEHUIO
3HAHWH, HATAXKUBAHUIO MO3UTHBHBIX 16 MEKIMYHOCTHBIX
OTHONIEHWA B  KJacce, IOMOTalT  YCTaHOBJICHHIO
noOpoxenareabHOU aTMoc(epsl BO BpeMs ypoka

24

Cnupmut u ghenonoi.

[IpumeHeHre Ha ypoke MHTEPAKTHUBHBIX (opM paboThI
yyallluXcs: HHTEUICKTYaJIbHBIX WIp, CTUMYJIHUPYIOUINX
II03HABATENbHYIO MOTHBALHIO IIKOJIbHUKOB,
UHULIMMPOBAHUE U  TOJJEpXKKAa  HCCIelI0BaTeIbCKON
NEeATENbHOCTH IIKOJIBHUKOB B PAMKax peaju3allid UMHU
UHIUBUIYAJIbHBIX W TPYNIOBBIX  HMCCIENOBAaTEIbCKUX
IPOEKTOB,

Anvoezuowvl u Kemomol.

[IpuBneyeHne BHUMAaHHS MIKOJIBHUKOB K IICHHOCTHOMY
aCMeKTy M3y4aeMbIX Ha YpOKax SIBJICHUN, OPraHU3alUs UX
paboThl C MOJIyyaeMOM Ha YpOKE COIMAIbHO 3HAYUMOM
uHbopMalue — HUHUIMUPOBAHHE €€  OOCYXIeHHS,
BBICKA3bIBaHUS YYAIIUMUCS CBOEr0 MHEHHUS MO €€ MOBOJY,
BBIPAOOTKH CBOETO K HEl OTHOIIECHUS

Kapoonosewvie kucnomul.
Cnoorcrvle Ipupot u
Heupol.

[IpumeHeHre Ha ypoKe MHTEPAKTHUBHBIX (opMm paboThI
YUAIIUXCSA: HMHTEIUIEKTYAIbHBIX UTP, CTUMYIHPYIOIINX
MO3HABATEIBHYIO MOTHUBALIUIO IIKOJIbHUKOB,
WHULIMMPOBAHWE M  TOJAJEpKKAa  HCCIEAOBATENIbCKOM
NEeSITENHHOCTH IIKOJIBHUKOB B paMKaX pealu3aliil HUMU
UHAMBUAYAIbHBIX U TPYIMOBBIX  HUCCIEIOBATEIbCKUX
MIPOEKTOB,

10

Yeneeoowt.

[IpumeHeHne Ha ypOKe HHTEPAKTHUBHBIX (GOpPM pabOTHI
yyalluXcs: HMHTEUIEKTYAIbHBIX UIp, CTUMYIHPYIOUIUX
NI03HABATENIbHYIO MOTHBAIIHIO IIKOJIbHUKOB,
UHULMUPOBAHUE U  TOJAEPKKA  HCCIENOBAaTEIbCKON




ACATCIIbHOCTH IINKOJIBHUKOB B pPaMKax peajln3allui HMU
WHIUBUAYAJIBHBIX W  TPYHIIOBBIX  HCCICHOBATCIILCKUX

IIPOEKTOB,

A3zomcooepicaujue [IpumeHenne Ha ypoke MHTEPaKTHUBHBIX (opM pabOThI 8

opzanuyecKue yUaIIUXCA: HMHTEIUVIEKTYalIbHBIX UIP, CTUMYIMPYIOIIMX

CcoeOuHeHus. II03HABATENBbHYIO MOTHUBALIUIO IIKOJIbHUKOB,
UHULMUPOBAHUE U  TOJAEPKKA  HCCIIENOBAaTEIbCKOMN
NESITEIbHOCTH ULIKOJIBHUKOB B paMKax pealn3alld HUMU
UHAMBUAYAJIbHBIX U  TPYIIOBBIX  HCCIEI0BATENbCKUX
IIPOEKTOB,

buonozuuecku [IpumeHenne Ha ypoke MHTEPAKTHUBHBIX (opM paboThI 5

aKMmMueHbvle yUAIIUXCSA: HMHTEIUVIEKTYalIbHBIX UIP, CTUMYIMPYIOIIMX

opzanuyecKue II03HABATENIBHYIO MOTHUBALIUIO IIKOJIbHUKOB,

eewjecmea. WHULMUPOBAHWE W  TOJAJEpPXKKAa  HCCIe0BaTeNbCKON
NeSITEIbHOCTH IIKOJIbBHUKOB B paMKax pealu3aliu HMU
WHIUBUAYAIbHBIX W TPYIIOBBIX  HCCIEI0BATEIbCKUX
MIPOEKTOB,

Ilpakmukym. [IpumeHeHre Ha ypoke MHTEPAKTHUBHBIX (opM paboThI 10
yyallluXcs: HHTEUICKTYaJIbHBIX WIp, CTUMYJIHUPYIOUINX
II03HABATENbHYIO MOTHBALHIO IIKOJIbHUKOB,
UHULIMMPOBAHUE U  TOJJEpXKKAa  HCCIelI0BaTeIbCKON
NEeSATeNbHOCTH ILIKOJIBHUKOB B PaMKax pealu3allid HMHU
UHIUBUIYAJIbHBIX W TPYNIOBBIX  HMCCIENOBAaTEIbCKUX
IPOEKTOB,

Iloemopenue Kypca [lpumeHeHHe Ha ypOKe HHTEPaKTHBHBIX (GOpPM pabOThI 2

opzauuquKoﬁ Xumuu.

ydamuxcCs: HMHTCIUICKTYaJIbHBIX HMIP, CTHMYIUPYIOIIUX
IMO3HABATCIIbHYIO MOTHBAIIMUIO IIKOJBHUKOB,
HHUIIUUPOBAHHC u MMoAACPIKKa HCCHGHOB&TCHBCKOﬁ
JACATCIIbHOCTH HIKOJIBHUKOB B paMKax pCalu3allid HMHU
WHIUBUAYAJIIbHBIX W  T'PYHIIOBBIX  HCCICHOBATCIILCKUX
ITPOCKTOB,







KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE




Ne Tema ypoka Hara TpebGoBanusi Kk ypoxky IKCIepUMEHT /3
n/n
IUIaH daxr norp
Iloemopenue. Beeoenue (10 uacoes)
1 BBOJIHBIN HHCTPYKTAXK M0 TEXHUKE 3.09 3HATH OCHOBBI TCXHUKHU C.363-364
0e30MacHOCTH. 0e30MacHOCTH IpH paboTe B
KaOWHeTe XUMUU. YMETh
Padora ¢ yueoHukom. [IpoextHas
y P paboTaTh C y4YeOHHUKOM
NESITETFHOCTh  YIaIIUXCs
2 Crpoenue aToMa. 6.09 Ymers paboTath ¢ KOHCIIEKT
MePUOINYECKON CUCTEMOM,
COCTaBIIATh AJIEKTPOHHO-
rpadudeckue GopMyIIbl,
3 CreneHb OKUCIEHUS 7.09 YMeTh cocTaBisATh Cxema, anropurmi
3NEKTPOHHO-Tpaduyeckue
(bopMyIIBl, IPOCTABISATH
CTETICHH OKUCIICHUS
4 Bunpl xuMuueckoiul cBs3u 10.09 COCTAaBIISITh 3JIEKTPOHHO- Harasanoe mocooue 3agaHue B TETpa
rpaduueckue GopMyIbl
5 IIpenMer opraHMYECKON XUMUHU. 13.09 3HATH NOHATHS: HOP: Xumus 10-11, § 1,ynp.1-7
OpraHuyecKas XUMHs,




OpFaHI/I‘IeCKaSI XUMHUA B CUCTEMC HAYK.

IIPUPOJHBIEC, UCKYCCTBEHHBIC
OPraHUYeCKUE COCIUHEHUS.

IHonnmaTh: 0COOCHHOCTH,
XapaKTEPU3YIOLINe
OPraHUYeCKUe COCTUHEHUS

HATJSAIHOE Mocooue

THUIBI XUMAYECKUX PEAKIIHI

14.09

YMerb onpenensaTb TUIbI
peakuuii

Teopust CTpOEHUSI OPraHUYECKUX
coennHenuit A.M.bytneposa.

17.09

3uathb ocH nosnoxenus TXC
byrnepoBa; moHMMaTh 3Ha4
TXC B COBp XUMUH.

3HaTh NOHATHSA: TOMOJIOT,
TOM PsiJl, U30MEPHS.

YMeThb COCTaBIATh CTPYKT
bopMyITBl ©30MEPOB
NPETOKEHHBIX VB

§ 2, ynp.1-7

DIEKTPOHHOE CTPOEHHUE aToMa Yriepoa.
KoBanenTtHas xumuueckast CBs3b.

20.09

3HaATh 3JIEKTPOHHOE
CTpOEHHUE aToMa Yriepoja,
BaJICHTHOE COCTOSIHHE,
00pa3oBaHUE KOB XUM CB.

YMeTb COCTaBIATh
ANEKTPOHHO-TpaUIEKyIO
dbopMyny aroma yriepoja

§ 3, ymp. 2




9 BasientHble cOCTOSIHUS aTOMa yriiepo/a. 21.09 3HATh BaJCHTHBIC 8 4, ynp.4
COCTOSIHUS aTOMa yTiiepo/ia,
YMETb OIMPENENSITh C.0.
aToMa yriepo/ia B pa3HbIX
KJIaccax BEIIECTB.

10 | BBoaHBII KOHTPOJH 32 Kypc 9 Kiacca 24.09

PA3/EJI 1 Cmpoenue u knaccugpurkayus opzanuueckux coeounenuii (10u)
11 | Knaccudukarusi OpraHiuecKux BEUeCTB 27.09 Ha ocHoge HOP: Xumus 10-11 § 5, ymp.1
1 M0 CTPOCHHIO YIIIEPOTHOH IIETIH. NepBOHAYAILHOTO 0030pa (HarJsigHOe mocodue 1Jis

@ OCHOBHBIX KJIaCCOB HHTEPAKTHUBHOM T0CKH)
OPraHNYEeCKUX COCTMHEHUH,

12 | Knaccudukanus OpraHuueckux BelecTB 28.09 3HATD 1 MOHUMATD § 5, ynp.3-5

110 (bYHKITMOHATHHBIM TPYIIAM MPUHLIMIIBI KTaccuuKauu

(2) 110 CTPOEHHMIO YIIIEPOIHOTO
CKeJera u
(GyHKIMOHATBHBIM TPYIIIaM

13 Homenkiatypa opraHM4eckux BEIIECTB. 1.10 YMeTb Ha3BIBaThH 8 6,
M3y4aeMble BEIIEeCTBA MO

(3) % pr 19 2
TPUBUAIBHON HOMEHKJIAType
n HoMeHkatype MIOITAK

14 | HomMeHnkiarypa TpuBHaJIbHas, 4.10 YMeTh Ha3bIBaTh 8 6,

paunonansHas u MIOITAK

HN3y4acMbIC BCIICCTBA 110




(4) TPUBUAITBHON HOMEHKIIATYpe ymp. 3-7, Tabnuir
u HoMmeHkiatype MIOITAK
15 CtpyKTypHas U30MEpPHS U €€ BUIbI 5.10 3HaTh BUbI U30MEPUU HOP: Xumus 10-11 § 7, ynp.3,4
. OpPraHMYECKUX BEIIECTB (HarasgHoe mocooue s
(®) HHTEPAKTUBHOM JOCKH)
YMeETh COCTABIISATH
CTPYKTYpHBIE (HOPMYITBI
BEIIECTB Ha KaXKILIN BH]T
U30MEPHH.
16 | IlpocTtpaHcTBEHHAst U30MEPUS U €€ BH/IBI. 8.10 YMeTh cocTaBiIsATh § 7, ynp.
6 CTPYKTYpHBIE (POPMYIIBI
(6) BEMIECTB Ha KaXKIbIH BUJI
HU30MEPHH.
17 O000111eH1E U cCUCTEMATHU3ALMs 3HAHUN O 11.10 CucreMatu3npoBaTh U §5-7
CTPOEHHUH U KJIaCCU(PUKALIUU 3aKpenuTh 3HaHUS 1O
(7) OPraHM4YeCKUX COCTMHEHUMH. IAHHOU TEME.
18 | OGoOuieHune u cucTeMaTH3aIus 3HaHUH O 12.10 CucremaTu3upoBaTh U 8§ 1-7, ynip.6,7
g CTPOEHUH U KJIACCU(PUKAUU 3aKpenuTh 3HaHUS 1O
(8) OpPraHUYECKUX COCIUHEHUIM. JTAaHHOM TeMe.
19 | Pemenue 3amay Ha BBIBOJ (hopmy 15.10 YMeTb BRIYHCIITE Macco- § 1-7 ,3amaua
OpraHMYECKUX BEIIECTB. BBIE JIOJI AJIEMEHTOB B
©) COEIMHEHUH 110 TPeJI0-
KEHHOU hopmyrie
20 | Konmponvnas paboma Nel «CtpoeHue 18.10 [IpoBepuTh: ypoBEHb I.§ 1-7

U KJIACCU(PHUKALUA OPraHUYECKUX
coeIMHEeHH I

YCBOCHUS yHAllIUMHUCH




(10)

3HAaHUH 110 JaHHOU TEME.

PA3/TEJI 2. Xumuueckue peakyuu 6 opzanuueckou xumuu (6 uacoes)

21

IlonsTue o pPCaKknuAX 3aMCIICHUA.

19.10

22

ITonsaTue o pCeaknuiaX NpuCOCANHCHUA.

22.10

23

ITonsarue o pPCaKknuAX OTIICTIIICHHA.

25.10

Ymers onpenenats
IPUHAJUIEKHOCTh PEaKLny,
ypaBHEHHE (CXeMa) KOTOPOi
IPEJUI0KEHO, K TOMY WU
WHOMY THITY PEAKLUH B
OPraHN4eCcKO XUMHUH

§ 8, ymp. 1,2

§ 8, ymp. 3

§ 8, ynp.4,5

24

Peakunu nzomepuzamum.

26.10

Ymers onpeneniats
MPUHA]IEKHOCTh pPeaKklny,
ypaBHEHHE (CXeMa) KOTOPO
MPEI0KEHO, K TOMY WU
WHOMY THUITY PEaKIi B
OPraHN4eCcKO XUMHUH

§ 9, ynp.1-4

25

Knaccudukanus peakuuii o Ty
pearupyouux YacTull ¥ MPUHIIUITY
M3MEHEHHUS COCTaBa MOJICKYIIBI.

29.10

YMeTsb onpenensiTh
MPUHA]IEKHOCTh PEaKIuy,
ypaBHEHHE (CXeMa) KOTOPOH
MPEI0KEHO, K TOMY WU
WHOMY THITY pPEaKIIHii B
OpraHNYeCKON XUMUU

§ 9, ynp.5,6

26

O000111eH1E 3HAHUHN 1O
TeMe: «XUMHUYeCKHe PeaKkiuu B
OPraHMYecKoi XUuMHI»

8.11

CucreMatu3nupoBaTh U
3aKpEeNUTh 3HAHUS 10
JTAHHOU TeMeE.

§8- 9, ymp.7-9




PA3/TEJI 3. Yenesooopoowt (24 uaca)

27 [IpupoaHbie ICTOUHUKHT 9.11 3HaTh OCHOBHBIC TPUPOIHBIC Crp. 154-165
YTJIEBOIOPOJIOB. HCTOYHUKN YB, OCHOBEI

(1) IIPOMBIIUICHHOU
nepepadoTku HePTH. YMETh
XapaKTepu30BaTh OCHOBHBIC
bpakuuu HePTH

28 AJIKaHBI: COCTaB, CTPOCHHE. 12.11 3HaTh BaXHEHITHE § 10, ynp.1-4
XHUMHYCCKHAC TTOHSITHS:

(2) TOMOJIOTHYECKUH PsiJI,

29 AIIKaHBI: TOJyYEHHE, 15.11 POCTpaHCTBCHHOC § 10, ynp.5-7
CTPOCHHUE aJTKaHOB; MIPAaBHJIA

(3) COCTaBJICHUS HA3BAHMI
QJIIKAaHOB

30 AJKaHBI: CBOWCTBA, IPUMEHEHUE. 16.11 3HaTh BaKHEHIINE § 10, ynp.8--11
du3nvecKrue 1 XUMHUYECKHE

(4) CBOWCTBa MeTaHa KaKk

OCHOBHOTI'O IPpEACTaBUTCIIA
MMPEACIIbHBIX YIJICBOAOPOAOB

YMETh COCTABJIATH
XHUM.pE€aKIuu C ApyrumMu
HYJICHAMH T'OMOJIOTHYCCKOTO




pAlla aIKaHOB

31 AJIKEHBI, COCTaB, CTPOEHUE 19.11 3HaTh BakHelINe § 11, ynp.1-4
XUMUYECKHUE TIOHSTHS:

() TOMOJIOTUYECKUI P,

32 AJIKEHBI: TIONydYEHHE. 22.11 IPOCTPAHCTBCHHOC § 11, ynp.5-8
CTPOCHHE aJIKEHOB; IIPaBHIIA

(6) COCTaBJICHUS HAa3BaHUU
QIKEHOB

33 AJIKEeHBI: CBOHCTBA, IPUMEHEHHE. 23.11 § 11, ynp.9-12

()

34 AJNKHUHBI: COCTaB,CTPOEHUE. 26.11 3HaTh BaxkHelIne § 12, ynp.1-3
XUMUYECKHE TIOHSTHS:

(8) TOMOJIOTHYECKHH PsIJI,

35 AJIKMHBI: TIONTydEHHE. 29.11 POCTpaHCTBCHHOC § 12, ynp.4-6
CTPOCHHE ATKWHOB; ITPaBHJIa

%) COCTaBJICHUS HA3BAHMI
QIKHHOB

36 AJNKUHBI: CBOWCTBA, IPUMEHEHHUE. 30.11 § 12, ynp.7-9

(10)

37 AJNKaIueHbl U KaydyKH. 3.12 3HaTh BaxHenmne § 13, ynp.1-3
XUMUYECKUE TIOHSATHS:

(11) TOMOJIOTUYECKUH PsI,

38 [lonyyenue ankaaueHOB. 6.12 TIpOCTPAHCTBCHHOC § 13, ynp.4-6
CTPOCHHUE AJTKAIUCHOB;

(12) npaBUjIa COCTABJICHUS




39 XHUMHUYECKUE CBOMCTBA aJIKaUEHOB. 7.12 Ha3BaHWM aJIKaJUHOB § 13, ynp.7-10

(13)

40 [{uknoankaHbl COCTaB, CTPOCHUE. 10.12 3HaTh BaxkHelIIne § 14, ynp.1-3
XUMHWYCCKUC TTOHSTHS:

(14) TOMOJIOTHUYECKUU P,

41 TlonydeHue MUKIOATKAHOB. 13.12 TIPOCTPaHCTBCHHOC § 14, ynp.4-6
CTPOCHHE IIMKIIOATKAHOB;

(15) MpaBujIa COCTABJICHUS

- Ha3BAHUH allUKJIOJKAHOB

42 XUMHYECKHE CBOMCTBA ITUKIIOATKAHOB. 14.12 § 15, ynp.1-3

(16)

43 Apensl. benzom. 17.12 3HaTh BaXHEHTITHE § 15, ynp.4-6
XHUMHYCCKHAC TTOHSITHS:

(17) TOMOJIOTUYECKUU P,

44 [onydenne GeHsona 20.12 MPOCTPAHCTBCHHOC § 15, ynp.7-9
CTpOEHHUE apeHOB ; MpaBHiIa

(18) COCTaBIICHHs HA3BAHHIA

45 XuMHYecKue cBOCTBa OeH3oa 21.12 § 15, ynp.10-13

(19)

46 Pemnienue THIOBBIX 3a/1a4 110 TEME: 24.12 3HaTh Ba)KHEHIIINE XUM 3a7a4u

20 ((yrHeBO,HOpO,HBI " UX IIPUPOIHBIC TIOHATUSL: TOM PSI, yB,
(20) | mcrousmin» IpaBuUIIa COCTaBJIECHHS
47 Permrenue THIOBBIX 3a/1a4 110 TEME: 27.12 Ha3BaHWH , yMETh Ha3bIBaTh 3a7a4u

«yl".]'ICBOI[OpOI[bI " UX IIPUPOJHBIC
NCTOYHUKH»

¥YB 1o Mex 1. HOMEHKIaType




(21)

48 O0001Ienne 3HaHNUHA IO TEME: 28.12 CucremMaTu3upoBaTh U I1.§ 8-15,16,
«yFJIeBOZIOpOIII)I " UX IIPUPOJHBIC 3aKpENUTDL 3HAHUS I10
22 .
(22) | ucrounuxu» JAQHHOIT TeMe.
49 O06001IeHre 3HAHWI TT0 TEME: CucremMaTu3upoBaTh U I1.§ 8-15,16
«YTII€BOAOPOIBI U UX MPUPOTHBIE 3aKPENNTh 3HAHHSA 110
23 .
(23) | ucrounnku» JTAHHOU TeMeE.
50 Konmponvnas paboma Ne2 no CucremaTu3upoBaTh 1 8 1-8, ynp.7
meme: ((YFJICBOIIOPOIIBI» 3aKpENUTEL 3HAHUS I10
24 .
(24) JTAHHOW TeMe.
Tema 4 CiupTel M peHobI. (6 4acoB)
51 CrupTsl. 3HAaTh CTpOEHUE, TOM PSABI § 17, ymip.1-8
1 CIUPTOB PA3IUYHBIX TUIIOB,
@ OCHOBBI HOM-PbI CIIUPTOB
U TUIIBI U30MEPUH Y HUX.
52 XHWMHUYECKHE CBOMCTBA CITUPTOB. Ha ocHoBe ananu3za § 17, ynp.9-16
) CTPOEHUS MOJIEKYJI CIIUPTOB

yMeTb CPaBHUBATh U
0000111aTh, XapaKTepHU30BaTh
CBOICTBA CIIUPTOB. 3HATH
OCHOBHBIE CTIOCOOBI
MOJTy4YEHUS U IPUMEHEHUS
BAKHEUIIUX
MpeJICTaBUTENEeH Kiacca




CIIUPTOB

53
(3)

denonl.

3HaTh CTPOEHUE, CBOMCTBA U
OTACJIBHBIX HpeI[CTaBPITCJIefI
deHooB

YMeTh pacrio3HaBaTh UX
cpenu Ipyrux BEIIECTB

§ 18, ynp. 1-7

54

(4)

XUMHYECKHE CBOMCTBA (DEHOJIOB.

3HaTh CBOMCTBA CIIMPTOB,
XapaKTepHbIe KaUeCTBEHHBIE
pEaKIy Ha CIIUPTEHI

YMeTh HAOIIOOaTh U Je1aTh
BBIBOIbI

§ 18, ynp.8-11

55
()

O60061eHne 3HaHu| 1o
Teme: «CnupThl U PEeHOoIbD)

56
(6)

O60061eHne 3HaHu| 10
Teme: «CnupThl U PEeHOoIbDY

3HaTh CTpoeHue,
TOMOJIOTHYECKHUE PSIIBI
CIMPTOB PA3JINYHBIX THIIOB,
OCHOBBI HOMEHKJIATYPbI
CIIHPTOB, THITHl U30MEPUH Y
Hux. Ha ocHOBe aHanm3a
CTPOCHHUS MOJICKYJI CITUPTOB
yMeThb CpaBHUBATH U
0000111aTh, XapaKTepHU30BaTh
CBOWCTBA CIIUPTOB.

3agaHue B TETPA,

3agaHue B TETpa,

Tema S Anbaeruabl 1 KeTOHbI. (749acoB)

57

AJbpIernabl.

3HaTh TOMOJIOTHYECKHUE
pAAbI 1 OCHOBBI HOMCHK-

§ 19, ynp.1-4




)

JIaTYpbI AJIACTUAOB, 3HATH
CTpOEHHE KapOOHUIIbHON
TPYIIIBI U HA 3TOW OCHOBE
YCBOUTH OTIIMYUEC U CXOACTBO
AJIBACTU 0B 1 KETOHOB

58 XUMHUYECKUE CBONCTBA aJIbJCTUIOB. 3HaTh CBOICTBA CTPOCHHUE §19, ynp.5-7
5 KapOOHWILHOW IPyIIIbI U Ha

(2) 3TOM OCHOBE YCBOUTH OTIIMYME

59 KetoHsbl. 1 CXONICTBO ATIBZICTUIIOB 1 8 19, ymp. 8,9
KETOHOB

©)

60 XUMHYECKHE CBOWCTBA KETOHOB. § 19, ynp.10

(4)

61 O06o0menre 3HaHUH IO 3HaTh CTpOEHHE, § 19, ymp.11-12

c TeMe: «AJb/Iern/ibl U KeTOHbD) TOMOJIOTHYECKUE PSI/IbI
() Pa3IUYHBIX TUIIOB, OCHOBBI
62 O06o01enre 3HaHUH 0 HOMCHKJIATYpBI CITPTOB, § 19, ymp.13-15
TeMe: «AJb/Iern/ibl U KeTOHbD) THIIbI A30MepUH y HUX. Ha

(6) OCHOBE aHaJIN3a CTPOCHHUS
MOJIEKY]l yMeTh
CpaBHHUBaTh U 000011ATh,
XapaKTepHU30BaTh CBOMCTBA

63 Komounuposannas konmponavnasn CucremaTu3upoBaTh, I1. § 4

paboma Ne3 no 3aKpENUTH U IIPUMEHUTH
(7 meme: «Kuciaopoacoaepxammue

OPraHu4YeCKHe COCAMHECHUA U UX

3HAHMA 10 JAHHOH TEME.




NPUPOAHBIC HCTOYHHUKW>

Tema 6 KapoonoBbie kuciaotbl. CiioxkHbIe 3¢ups! U kupsbl (10 yacos)

64 Kap6onossie kucnotel. CocTas,
CTpOCHHUE

1)

65 XUMHYECKHE CBONCTBA KapOOHOBBIX
KHCJIOT.

)

66 [Tomy4yeHnue v MPOU3BOACTBO KHCIIOT

(©)

67 OtnenpHbIC MPEICTABUTENN U UX
3HAYCHUE

(4)

3HaThL TOMOJIOTHYECKHE
PAIBI B OCHOBBI
HOMEHKJIaTypbl KapOOHOBBIX
KHCJIOT

3HaTh TOMOJIOTHYSCKHE
PAIBI K OCHOBBI
HOMEHKJIaTypbl KapOOHOBBIX
KHCIIOT, 3HATh CTPOEHUE
KapOOKCHUIILHOM TPYIIITHI.
3uarn o011MEe CBOIiCTBA
KapOOHOBBIX KHUCJIOT,

yMeThb [IPOBOJIUTH CPaB-
HEHHE CO CBOMCTBaMU
MHHEPAIBHBIX KUCIIOT, UX
3HAYEHUE B IIPUPOJIE U

§ 20, yp.1-7

§ 20, yrp.8-12

§ 20, ymip.13-16

§ 20, ynp.17-18




OBCEIHEBHOU KU3HU

YenoBeKa
68 XKupsl — ciioxHbIe 3QHUPHI TIIHIIEPHHA 3HaTh CTpoeHHUE, § 21, ymp.1-5
u Kap6OHOBI)IX KHCJIOT. MOJTyYEHHUE, CBOMCTBA U
() UCTIOJIb30BAHUE B OBITY
CJIOKHBIX 3()UpOB
69 XKupsl kak crnoxxHbIe 3(PUpPbI 3HaTh cTpOoeHUE, § 21, ynip.6-8
6 MOJTy4YE€HHE, CBOMCTBA U
6) UCIIOJIb30BaHUE B OBITY
70 CrosHbIe 2QUpbI, HOMEHKIATypa CIOKHEIX 5PHPOB § 21, ynp.9-11
(7)
71 D¢dupsl B Ipupoae U TEXHUKE § 21, ymp.12,13
(8)
72 O060011eHne 3HaHUI IO YMeTh Mpou3BOIUTH I1.§20-21
Teme: «KapOoHOBbBIE KMCJIOTHI. pacyeThl Ha HAXOXK/CHUE
) Cuaoxablie 3pUpbI U KUPbD) BBIX0/12 IIPOJIKTA PEAKLIHN
73 O060011eHrEe 3HAHUI IO OT TCOPCTHICCKH § 20-21,
Teme: «KapOoHOBbBIE KMCJIOTHI. BO3MOXHOTO,
(10) Cuaoxablie 3pUpbI U KUPbD) CXCMBI I'CH CBSA3H
Tema 7 YriaeBoanl. (4uaca)
74 VYraeBoJibl, UX KJIacCupUKanus 3HaTh KIaccu(pUKaLNIO § 22, ynp.1-8

YrJI€BOAOB IO pa3JINYHbIM




)

IIPU3HAKAM; XUMUYECKUE
CBOWCTBA U YMeTh

£ MonocaxapueL. O0OBSICHATH UX Ha OCHOBAaHUU § 23, ynp.7-12
) CTPOCHUS MOJICKYJIBI.
3HaueHue yriieBoJIOB B
76 Hucaxapunsl. [Tonucaxapusl. MIPHUPOJIC U KU3HH § 24, ymip.1--5
3 YeII0BEKA U BCEX KUBBIX
_ OpraHu3MOB Ha 3eMIIe.
77 O06o01IeHre 3HaHUH TI0 § 24, ynp.7-9
Teme: «YTJ1eBOAbI»
(4)
Tema 8 A3oTcoaep:xamme opranudeckKue coeqnHenns. (8uacon)
78 AMUHBL. 3HaTh KiaccupuKaluio, § 25, ynp.1-4
1 BU/Ibl N30MEPUH aMUHOB U
@ OCHOBBI UX HOMEHKJIATYPBbI.
79 Aunmne. CTpOeHHE U CBOICTBA Ymerr npoBouTH § 25,
CpaBHEHHE CBOICTB AMUHOB
(2) Y aMMuaka. 3HaThb ynp.5-7,11,12
OCHOBHBIE CIIOCOOBI I10-
Jy4eHHs] aMUHOB U UX
pUMEHEHUE
80 AMUHOKHUCIOTHL. XUMUYECKUE 3HaTh KIaccupuUKaluio, § 26, ynp.7-10
- CBOMCTBa AMUHOKHUCIIOT. BH bl H30MEPHH aMHHO-

KHCJIOT 1 OCHOBBI UX
HOMCHKIJIATYPBI.




81 benku. Cocras, crpoeHue 3HaTB CTPOEHHUE U BaXK- § 27, ynp.1-7
HEWIIKe CBOMCTBA OCIIKOB;
(4) YMeTh 1aBaTh
82 benku. CBolicTBa, pyHKINU B AKUBOU XapaKTePUCTHKY Oeskam Kak § 27, ynp.8-11
CHUCTEME BaKHEHUIIIMM COCTABHBIM
©) 4acTsAM THIU
83 HykiienHoBbIE KUCIIOTBI 3HaTBh COCTAaBHbIE YAaCTH § 28 ymp.1-9
5 nykneornnos JJHK u PHK,
(6) YMETh TIPOBOJIUTH
CpaBHEHHE THX COE/INHE-
HUM, BX OMOJIOTHIECKUX
(GyHKIUI.
84 O60061eHne 3HaHu| 1o 3HaTh KJIacCUPUKALUIO TIO CxeMmbl
. TEME: «A30TCOoaepKALINE Pa3IMYHBIM PU3HAKAM;
. I'eneTnyeckux
(7 OpraHu4YecKHe CoeJUHEHUS». XHMIYECKIE CBONCTRA 1
yMeTb OOBSICHATh UX Ha CcBSI3CH
OCHOBaHMHU CTPOEHUS MO-
85 Koumponvnaa paooma Ned4 no meme: JIEKYJIbl. 3HaUeHUE
COCIMHEHHUSsS» S —
YeJloBeKa U BCEX JKUBBIX
OpPraHu3MOB Ha 3eMiIe.
Tema 9 buoJsiornyeckn akTUBHbIE OPraHMYecKHe BellecTBa. (54acoB)
86 DepMEHTHI 3HaTh KIacCUPHUKALNIO U § 30, ynp.4-9

0003HaUCHHE BUTaMHWHOB,
HOPMBI HOTpe6J'IeHI/I$I




)

BUTAaMHHOB, 3HATb O IIPO-
¢uIaKTHKE aBUTaMUHO3A.

87 Butamunsi. 3HaTh 0 pepMEHTAX U § 29, ynip.3-7
TOPMOHOB KaK O

(2) OMOJIOTUYECKHIX

88 T OpMOHEL. perynsitopax 0eIKoBOM § 31, ynp.7-10
IpUpOJIbI, . 3HATh

3 KJIaccupukanuio pepmMeH-
TOB, TOPMOHOB OCOOEHHOCTH
CTPOEHHUS U CBOMCTBA

89 JlekapcTBa. 3HaTh O JIEKaPCTBAX KaK § 32, ynip.1-7
XHUMHOTEPAICBTHUCCKAX

(4) mperaparax, 3HaTh OCH.
TPYIIITBI JICKAPCTB U UX
Ha3HA4YCHHUH. Y METh
0e301acHO TPUMEHSITh
JICKapCTBEHHBIE MPeTapaThl

90 O060011eHrEe 3HAHUI IO 3HaTh KIaccuUKaIUIo 10 § 29-32, Tabuuir

Teme: «BHOJIOrHYecKH aKTHBHBIE Pa3IMYHbBIM IPU3HAKAM;
) OpraHHYecKHe BelecTBay

XHMHYECKHE CBOMCTBA U
YMETb 00BICHATHL UX HA
OCHOBAaHHH CTPOCHUA MO-
JICKYJIBI. 3HadyeHue
a30TCOACPIKAIIUX B IIPUPOALC
H )KHU3HH 4YCJIIOBCKA

IIpakTukym.




91 Ilpakmuueckasn paboma YMeTh NpUMEHATH Ip/p Ne 1
Nel «KavyecTBeHHBbIN aHAIU3 TEOPCTUYECCKUEC 3HAHMS C

1) OPraHMYecKUX CoeUHEeHUI. NPAKTHYECKIMH cTp.345-346

92 Ilpakmuueckasn paboma Ne2 YMeTh NpUMEHATh Ip/p Ne 2
«YriaeBoaopoabDy TEOPETUYECKHE 3HAHUSI C

(2) NPAaKTHYECKUMH orp.346-348

93 Ilpakmuueckas paboma YMeTh NPUMEHSTh ITp/p Ne 3
Ne3 «CnupThI H peHOoTbI» TEOPETUYECKUE 3HAHUS C

(3) IPaKTHYECKMMH orp. 348-349

94 Ilpakmuueckaa paooma Ned YMeTb NpUMEHATH IIp/p Ne 4
«AJIbAETH/IbI H KETOHBI» TEOPECTUYCCKUEC 3HAHUS C

(4) NPaKTUYECKUMH orp.350-351

95 Ilpakmuueckas paboma YMeTb NpUMEHATH IIp/p Ne 5
No5 «KapOoHOBBIE KMCJIOTHI, TeopeTHYeCcKHe 3HAHUS C

5) CJIOKHBbIE 3PUPHD) NPaKTHYECKHUMH crp.351-353

96 Ilpakmuueckas paooma No6 YMeTh NpUMEHATH IIp/p Ne 6
«YTaeBOIb» TEOPETUYECKUE 3HAHUSA C

(6) PaKTHYECKUMHU c1p.353-355

97 Ilpakmuueckan paooma Ne7 YMeETh IPUMEHSATH IIp/p Ne 7
«AMI/IHBI, AMHUHOKHCJIOTHI, oeJIKI» TEOPETUUYECKUE 3HAHUS C

(7) MPAKTHYECKUMHU crp.355-357

98 Ilpakmuueckasn paboma Ne8 YMeTs NpUMEHATH ITp/p Ne 8

«MneHTH(PUKAIMA OPraHUYECKUX

TCOPCTUYCCKUC 3HAHUS C




(8) coeTHHEHMiT» HPAKTHYECKUMHU crp.357-358
99 Ilpakmuueckas paboma Ne9 YMeTh NPUMEHSATh IIp/p Ne 9
«/leiicTBUe (hepMEHTOB Ha TEOPETUYECKHE 3HAHUS C
) pa3jinyHbIe BeleCTBAY MPAKTHHUECKIMH cTp.358-360
100 Ilpakmuueckasn paboma Nel0 YMeTh NPUMEHSATh IIp/p Ne
«AHAJH3 HEKOTOPbBIX TEOPETHUYECKHIE 3HAHUS C
(10) | nexapcTBeHHBIX NpenapaToB» MPAKTHHUECKIMH crp.361-362
IToBTOpeHHE Kypca OpraHu4ecKoii XMuMHUH.
101 [ToBTOpEHNE OpraHNYECKON XUMHH. 3aKpenuTh 3HaHUS 110 TEME IT. § 8-15
VB 3akpenuts 3HaHUS 11O
1) I1. §17-28
TEMe KHCIOPOJI
coaepKanux 3aKpenuTh I1. §29-32
3HAHUS 110 TeMe
a30TCOICPIKAIINX
102 HToroBasi KOHTPOJILHAsSI padoTa.

)

IIpomeskyTOUHAA aTTeCTALMS







