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INOACHUTEJIbBHAS 3AIINCKA

Y4eOHbIN MpeaMeT «XUMHs» Ha YPOBHE YIIyOJIEHHOTO M3YyYCHHs 3aHUMAET BAXKHOE MECTO
B CHCTEME €CTECTBEHHO-HAay4yHOro oOpa3oBaHus ydamuxcsi 10—11 kimaccoB cpemHei MIKOJIBL.
W3ydyenne mpeamera, peanu3dyeMoe B yclnoBHsX —auddepeHImpoBaHHOT0, TPOPUIBHOTO
00y4eHus, TPHU3BAHO OOECIEYUTh OO0IE00pa30BATEIBbHYIO U OOIIEKYJbTYPHYIO IOJATOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJISl aIaliTallud X K OBICTPO MEHSIOUIMMCS YCIOBUSM
JKU3HU B COLIMYME, a TaKXKe JJIS MPOJIOJKEHHUS OOYUYEHHUS B CPEIHUX CIIEHUATbHBIX U BBICIIUX
yueOHBIX OPTaHU3ALMSIX, B KOTOPBIX XUMUS SBJISETCS OAHON U3 MPUOPUTETHBIX AUCLHUIUIMH.

B nannoil paboueil mporpamme Ha3zHau€HHE MpeaMeTa «XUMHS» TMOJIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBMM C  OCHOBOIIOJIaralomMMu nojoxeHusmu  Crangapra
0 B3aMMOOOYCIIOBIIGHHOCTH LeJIeH, COJEepXKaHUsA, pe3ylIbTaToB OOy4YeHHS M  TpeOOBaHMIA
K YPOBHIO IOATOTOBKM BBIMYCKHUKOB CBHUAETEIbCTBOM TOMY SIBJISIIOTCS —CIEQYIOIIKE
BBITIOJTHSEMbIC TPOrPaMMOM PYHKIIUHU:

— uH(}OpPMALMOHHO-METOIMYECKasl, pealu3alusi KOTOpOoil  oOecreynBaeT IOJYYEeHUE
MPEJICTABICHUS O IENIAX, COJACPKAHUM, OOIIel cTpaTeruy o0y4deHUs, BOCIUTAHUS U Pa3BUTHUS
00y4aroIuXxcsi CpeICTBAMHU MPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;

— OpraHu3alMOHHO-IUIAHUPYIOLIAsi, KOTOpas MpeayCMaTpUBAaeT OIpEJEICHHUE: IPUHIUIIOB
CTPYKTYPUPOBAHUS M IOCJIEI0BATEIbHOCTH M3Y4YEHMs] y4eOHOro MarepHualia, KOJM4EeCTBEHHBIX
U KAueCTBEHHBIX €r0 XapaKTEPUCTHK; MOIAXO0A0B K (POPMHUPOBAHUIO COJIEP>KATEIBHON OCHOBBI
KOHTPOJISI M OLEHKM OOpa30BaTENbHBIX JIOCTHKCHHHA OOYdYalOmIMXCS B PaMKax HTOTOBOM
aTTecTtaluu B (opMe €IMHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 XUMUH.

[IporpamMma amnst yrmyOn€HHOTO U3y4EHHUs XUMUU: YCTAaHABIMBACT HHBAPHAHTHOE MPEIMETHOE
coJiepkaHue, o0s3aTenbHOe A U3YUYEHHUsI B paMKaX OTIENbHBIX Mpoduie, npeaycmaTpuBaeT
pacrpeneieHue M CTPYKTYpUPOBaHME €ro IO KjaccaM, OCHOBHBIM COJEp)KaTeIbHbIM
JUHUAM/pa3zienaM  Kypca; Ja€T  NpPUMEpHOE  pachpeseieHue  yd4eOHOro  BpEeMEHH,
PEKOMEHYEMOTO JJIsl U3YyUEHHS OT/IEIbHBIX TEM; MpearaeT MPUMEPHYIO MOCIIE0BATEIbHOCTD
U3Yy4eHHs Y4eOHOro marepuana ¢ y4€TOM JIOTMKH IOCTPOEHHUSl Kypca, BHYTPUIIPEIMETHBIX
U MEXIPEAMETHBIX CBsI3€H; Na€T METOAMYECKYI0 HMHTEpIpeTaluio eled W 3anad U3ydyeHus
npeaMeTa Ha yriiyOJ€HHOM ypOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
o0pa3oBaHMs, COJEPKATEIbHON XapaKTePUCTUKH TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOI1 00pazoBatenbHOl nporpaMmbl COO (TUYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX ),
a TaKke ¢ y4€TOM OCHOBHBIX BUIOB yUeOHO-TTO3HABATEIbHBIX JICHCTBUN yUYEHUKA IO OCBOCHUIO
COJIepKaHus IIpeIMeTa.

[Io BcemM Ha3BaHHBIM MO3ULIMSIM B IporpaMMe MPEIyCMOTPEHa MPEeMCTBEHHOCTh
¢ 00yyeHUEM XMMUU B OCHOBHOM LIKOJIE.

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJAMETA «XUMMUS»

B cootBercTBHM ¢ KOHLeNTyallbHBIMU TTON0keHUIMH DI'OC COO 0 Ha3HaYeHUH MPEAMETOB
6a3oBoro u yrnyOn€HHOro ypoBHeH B cucteme auddepeHInpoBaHHOrO O0O0ydeHUs Ha
3aBepmiaromieid cryneHu mkonbl (10—11 xmaccel) y4ueOHbIN mpenMeT «XWMHs» Ha YpPOBHE
yIIIyONEHHOTO H3YYEHHUS HaNpaBieH Ha pealn3aldio NPEeeMCTBEHHOCTH C MOCIETYIOLUIIM
ATAOM TOMyYeHUS] XUMUYECKOTO 00pa30BaHus B PaMKaX M3YYECHHUS CIEIUATBHBIX €CTECTBEHHO-
HAyYHBIX U XMMHMYECKUX TUCIUIUIMH B BY3aX MU OpPraHMU3aIMsIX CPEIHEro NpodeccHoHaIbHOIO
oOpa3oBanus. B 3T0il cBsA3M M3ydeHue npeamera « XUMHUs» OPUEHTUPOBAHO MPEUMYIIECTBEHHO
Ha paclIipeHHe U YriyOJieHHEe TeOPEeTUYECKOW M MPaKTUYECKOW MOATOTOBKM OOyYaromuxcs,
BBIOpaBIINX OMPENEIEHHBIN MPOPMIb 00yUeHHsI, B TOM YHCIIE C NEPCIEKTUBON MOCIEIYIONIEro



NOJy4EeHUsT XUMHMUYECKOro o00pa3oBaHMsS B CpPEAHHUX CHELUAIbHBIX W BBICHIMX Y4€OHBIX
opranmzaiusax. Hapsagy ¢ astum, B cBere TpeboBanuit PI'OC COO k niuaHUpyeMbIM
pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOM IPOrpaMMbl  CPEIHEro  OOLIEro
o0pa3oBaHMsl H3ydeHHME npeaMeTa «XHUMHUS» OpPUEHTHUPOBAHO TAaKXKE HA pelIeHHe 3aaad
BOCIIUTAaHUSI M  COIMAJIBHOTO DPAa3BUTHUA  OOydaromIMXcsi, Ha (QOPMHUPOBAHUE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUHM, YMEHUH palMoHaIu3alul y4eOHOro TpyAa U 0O0OOIIEHHBIX
CHoco00B JEATEIbHOCTH, UMEIOIUX MEXIUCIUIUIMHAPHBIN, HaIPEIMETHBIN XapakTep.

CocraBnsromuMu  npeaMera «XUMHUs» Ha YpPOBHE YINIYONEHHOTO HU3Yy4YEHMs SIBISFOTCS
yrinyonénnbsle Kypcbl — «Opranudeckas xumusi» 1 «OOwas 1 Heopranudeckas xumus». [1pu
OINpEEICHUN IOJIXO0J0B K OTOOpY U CTPYKTYPHOH OpraHM3allMd COAEpXkaHHUsS 3TUX KypCOB
B 1mporpamme 3a OcHOBY ImpuHATHl mnojiokenuss OI'OC COO o paznuuusx 0a30BOro
U yrayOnEéHHOTO YpOBHEH M3ydeHUs MpeaMeTa.

OcHoBy cojnepxkaHusi KypcoB «Opranudeckas XxuMus» U «OO0Iast 1 HeOpraHudeckass XuMush)
COCTaBJIIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUM U YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO
U3ydeHHsl MpeAMeTa. OTa CUCTeMa 3HaHUI TOJdIydaeT OIpelaesiEHHOE TEeopeTHYecKoe
JIONIOJIHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OoipmMi  00BEM
¢axTonornueckoro marepuana. Tak, Ha yriayOJE€HHOM YpOBHE M3Yy4€HUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTENBHOI'O YBEIMYEHHUA OOBbEMA 3HAHMM O XUMHUYECKHUX DJIEMEHTax
U CBOMCTBAX HUX COEIUMHEHHII Ha OCHOBE pAacCIIMPEHMs] U yriIyOlIeHHs NpeICcTaBICHUN
O CTPOEGHUHU BEIIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX NPOTEKAaHUs pEeakluid,
paccMaTpuBaeMbIX C TOYKH 3pEHHUS] XMMMUYECKONM KMHETUKM M TepMoJuMHaMuKu. M3ydeHue
HEepUOJIMYECKOro 3aKkoHa U Ilepnoauueckoil cUCTEMbl XUMHUYECKUX JIEMEHTOB 0a3upyeTrcs Ha
COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX MPEJICTABICHUAX O CTPOEHUH aToMa. XMMHUYecKasl CBSI3b
OOBSICHAETCS C TOYKM 3pPEHUs DHEPreTHUeCKUX HU3MEHeHMH mpu e€ oOpazoBaHUU
U pa3pyLIeHUH, a TaKXKe C TOYKU 3PEHHUS MeXaHU3MOB e€ oOpa3oBaHus. M3yueHue THUIIOB
peakuuii gonojHseTcs (OPMHPOBAHHUEM IPEACTaBIECHUI 00 3IEKTPOXMMUYECKHX IMpoleccax
Y DJIEKTPOJIM3€ paCIUIaBOB U pacTBOPOB BeUIECTB. B Kypce OpraHmyecko XuMHM HpuU
PacCMOTPEHHUH PEeaKLIMOHHON CIIOCOOHOCTH COEAMHEHUH yiensieTcsi 0co00e BHUMaHHE BOIIPOcaM
00 27eKTpoHHBIX 3¢ @deKkTax, 0 B3aUMHOM BIHUSHUS aTOMOB B MOJEKYJIaXx U MEXaHHU3Max
peaKunii.

Ocoboe 3HaueHHe UMeeT TO, YTO Ha COJIEpKaHME KYpPCOB XMMHUHU YIIyOJIEHHOIO YpPOBHS
U3y4eHHsl JUIs KJIACCOB oOMpenenéHHoro mnpo¢uis (TJaBHBIM 00pa3oM Ha HUX CTPYKTYpPY
U XapakTep JOMOJIHEHMH K oOleill cucteme MpeIMETHbIX 3HAaHWM) OKa3blBAalOT BIMSHUE
CMEXHbIE TpeaMmeTsl. Tak, HampuMmep, B COACpXKaHUM MpeAMeTa JUisl KJIacCOB XUMMKO-
¢uznueckoro npoduis Oonblloe 3HAYEHHE OYAYT MMETh AJIEMEHThl y4eOHOro marepuana Io
oOuieit xumuu. [Ipu n3ydeHun npeamera B JaHHOM cllydae akIeHT OyleT clielaH Ha OOIIHOCTh
METOJIOB [TO3HAHUS, OOIIHOCTh 3aKOHOB U TEOpPUN B XMMHUU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAs
Teopusi (MOJIEKyJsipHasi Teopusi B (HU3UKE), 3aKOHBI COXPAaHEHHUS MAacChl U SHEPTUH, 3aKOHBI
TEPMOJNHAMUKH, SJIEKTPOJIN3a, IPEACTABIEHUS O CTPOCHUM BELLIECTB U JIP.

B 10 xe Bpems B cojepiKaHUM MpeaMeTa JUIsl KIaCCOB XUMHKO-OMOJIOTHYECKOTO MpOQHIs
O0NBIINI yleNbHBIH Bec OyIeT UMeTh opraHuyeckas Xumus. B aTom ciydae mpenocrasisiercs
BO3MOXHOCTb /7151 60s1ee 0OCTOSATENILHOTO PAaCCMOTPEHHSI XUMHUECKOM OpraHu3alny KJIETKH Kak
OMOJOTUYECKOH CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpHUMEpPY, TaKH€ CTPYKTYpHbIE
KOMITOHEHTbI, KaK JIMMHJIbI, O€JKH, YIJIeBOAbI, HYKJIEMHOBBIE KUCIOTHI U Ap. [Ipu 3ToM 3HaHuUS
0 COCTaBe U CBOWCTBAxX MpeJICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMUYECKHUX BELECTB CIyXKaT
OCHOBOMH /17151 U3Y4€HUs CYIIIHOCTH IPOLIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIEBAPEHUS U JIP.



B nnane gpopmupoBaHusi OCHOB HAYYHOI'O MUPOBO33PEHHUS, OCBOECHUS 00LIEHAYYHBIX METO/I0B
MO3HAHMUSI M OMNbITa MPAKTHYECKOTO MPUMEHEHUs HAay4YHBIX 3HAHUW HW3y4yeHUE IMpeameTa
«Xumus» Ha YrayOn€HHOM YpPOBHE OCHOBAaHO HA MEXKIIPEAMETHBIX CBSI3AX C Y4eOHBIMU
npeAMEeTaMH, BXOISMIIMMU B  COCTaB IMpEAMETHBIX oOnacteil «EcTecTBeHHbIE HayKH»,
«Marematnueckue Haykn» U« 'yMaHUTapHbIE HAYKW».

HNEJN U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMMUS»

[Tpu u3yyenun yueOHOro npeamera « XUuMHUsS» Ha yriyOIEHHOM YPOBHE, TaK e Kak B OCHOBHOMU
U cpenHeidl mkonie (Ha 0a30BOM YPOBHE), 3ajauell MEPBOCTENEHHON 3HAYMMOCTHU SBIISETCS
dbopMupoBaHHE OCHOB HAayKd XUMHUHM Kak o0O0JJaCTH COBPEMEHHOI0 €CTEeCTBO3HAHUS,
MPaKTUYECKOU JESATEIBbHOCTH 4YEJOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
Pemienue 31oit 3a1aun Ha yrTyOJIIEHHOM YPOBHE M3YUCHHS TPEIMETA MPEANOIAracT peaan3auio
TaKuX IIeJeH, KaK:

— (dopmupoBaHHe TMPEACTABICHUN: O MAaTepUATBLHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTSX
Y TO3HABa€MOCTH SIBJICHUN NPHUPOABI; O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HayK M €€
BeJylleil poiu B 00€CIEYeHHH YCTOMYMBOIO DPAa3BUTHUS UEIOBEYECTBA: B PEHICHUM MpPOOIieM
9KOJIOTHYECKOH, SHEPreTHUECKON U MUIeBON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3aHUU
HOBBIX MAaTEpHAliOB, HOBBIX HMCTOYHHKOB OSHEPruu, B  00ECIEYEeHUH paAIMOHAIHLHOTO
MPUPOJIOTIONL30BaHUs, B (OPMHUPOBAHUHM MHPOBO33PEHUST M OOIICH KYyJIBTYphl YEIIOBEKa,
a TaKXe IKOJOTHYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 37I0POBBIO M IPUPOJIHON CPEJIC;
— OCBOEHHUE CHCTEMBI 3HAHUH, JIEKAIMX B OCHOBE XMMHUUYECKON COCTABJIAIOLIEH €CTECTBEHHO-
HAy4YHOM KapTUHBl MHUpa: (yHIAMEHTAIBHBIX TMIOHSATHUW, 3aKOHOB M  TEOPUM XUMHUH,
COBPEMEHHBIX MPEACTABICHUI O CTPOCHHMH BEIIECTBA HA Pa3HBIX YPOBHAX

— aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0 TEPMOJUHAMHUYECKUX
Y KUHETHYECKUX 3aKOHOMEPHOCTSX TMPOTEKAaHUS XHUMHUECKMX pEeaKIud, O XHUMHUYECKOM
paBHOBECHM, pPACTBOpPAaX U JAUCIEPCHBIX CHUCTeMaX, OO0 OOMMX HAYYHBIX MPUHIUIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

— (dopMHupoBaHHE y 00YJAIONMIUXCS OCO3HAHHOTO MOHWMAHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHUHU ISl OOBSACHEHUS KIIOUEBBIX WUJEH U MPOOJIEeM COBPEMEHHOM XMMHH; ISt
OOBSICHEHUS! W TMPOTHO3UPOBAHMS SIBIICHUN, MMEIONIUX ECTECTBEHHO-HAYUYHYIO TMPUPOY;
TPaMOTHOTO pelIeHusi MpoOJieM, CBSI3aHHBIX C XHUMHEH; TPOTrHO3UPOBAHUS, aHAIN3a U OLIEHKH
C TO3UIUN SKOJOTHYECKONH Oe30MacHOCTH TMOCIEACTBUI OBITOBOM ¥ MPOU3BOICTBEHHON
JIEATETbHOCTH 4YEJIOBEKAa, CBSA3aHHOM C XMMHYECKUM [POU3BOJCTBOM, HCIIOJIb30BAHUEM
U TiepepaboTKOil BEIIecTB;

— yrayOjneHue TpPeNCTaBICHWM O HAyYHBIX METOJaX T[O3HaHUs, HEOOXOAUMBIX JUIS
npuoOpeTeHNsT yMEHHUH OpPUEHTUPOBATHCSA B MHPE BEIIECTB U OOBSCHEHHMS] XWMHUYECKHX
SBJICHHM, WMEIOIMX MECTO B TPUPOJE, B MPAKTHYCCKON JEATETLHOCTH W TIOBCETHEBHOM
KU3HH. B maHe peanu3anuy MEpBOOYEPETHBIX BOCHUTATEIBHBIX U Pa3BUBAIOININX (YHKIIUNA
[IEJIOCTHOW CHCTEMBI CPEIHET0 OOIIero oOpa3oBaHUs NPHU W3YYCHHUH MpeaMeTa «XHUMHs» Ha
yrayOIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MIPUOOPETAIOT TaKUeE IeNN U 3a7auu, KakK:

— BOCHUTaHHe YyOekKJAEHHOCTH B MO3HABAEMOCTU SIBICHUM MPHUPOJBI, YBAKEHHUS K MPOLECCY
TBOpPUECTBA B  OONACTH TEOPETUYECKUX W  MPUKIAAHBIX HCCICIOBAHUN B  XUMHH,
dbopMUpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;
— pa3BUTHE MOTHBAIMM K OOYYCHUI0O M TIO3HAHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO
U CaMOBOCTIMTaHHUIO Ha OCHOBE YCBOCHHUSI OOIIEUETTOBEYECKUX IIEHHOCTEH;

— pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJTbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOyJaronuxcsi, (GopMUpOoBaHWE Y HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa3OBaHUIO



1 HEMIPEPHIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCTEIIHOW MPO(ECCHOHAIIBHONW W 0OIIEeCTBEHHOM
JESTEIIbHOCTH; OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3I0POBOM
o0pase K13HHU;

— (dopmupoBaHMEe yYMEHHH W HABBIKOB Pa3yMHOT0 MPHUPOAOIOIB30BAHUS, Pa3BUTHE
OKOJIOTMYECKON KYJIBTYphI, MPHOOPETEHUE OIMbITa OOIIECTBEHHO-TIOJIC3HOW 3KOJIOTHYECKON
JESITEIbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «Xumusa» B YYHEBHOM IIJIAHE

VYueOHblil npeaMer «XUMHs YrIIyOJIEHHOTO YPOBHSI M3y4€HHUS BXOJUT B COCTaB MpPEeIMETHOU
obnactu «EctecTBeHHBIEe HayKu». Ero m3ydyeHwe mnpeaycMOTpPEHO B KJaccaX €CTEeCTBEHHO-
HAyYHOTO TIPO(DUIIs, HAIPUMEP XUMUIECKIX, XUMUKO-OMOJIOTHUECKUX U METUITMHCKUX. B 3THx
KJlaccax M3y4eHHUe JaHHOTO MpeaMeTa MPeayCMOTPEeHOo B 00bEMe yueOHO# Harpy3Ku He MeHee 3
y B Hememo B 10 m 11 wkiaccax coorBerctBeHHO (o 105 u B rox). B Temaruueckom
TUTAHUPOBAHWH YKa3aH pe3epB y4eOHOIO0 BPEMCHH, KOTOPBIM PEKOMEHIYETCS IS peaan3aluu
ABTOPCKHUX TMOAXOJOB K HCIIOJIb30BAHUI0 PAa3HOOOpa3HbIX (OpM OpraHu3aluu y4eOHOTro
nporecca.

COJAEPKAHUE YYEBHOI'O ITPEIMETA

10 KIIACC. OPTAHUYECKASA XUMUSA
Teopernueckre OCHOBBI OpraHM4ecKONM xuMuu lIpenMer m 3HadeHHE OPraHWYECKONW XHWMMH,
NpEeCTaBICHUE O MHOTOOOpPa3uy OPTaHUYECKUX COCTUHEHUH.

DNEKTPOHHOE CTPOECHUE aTOMa yIJiepo/ia: OCHOBHOE U BO30YXJIEHHOE COCTOsIHUA. BaneHTHbie
BO3MOXXHOCTH arToma yriaepoaa. XUMHUYECKas CBS3b B OPraHUYECKUX COCIMHEHUsAX. TuIbl
ruOpuIu3ay aTOMHBIX opOuTaneil yriepoja. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBA3U
(oOMEeHHBI M JTOHOPHO-aKLENTOPHbIN). THUIBI MepeKpbIBaHUsS aTOMHBIX opOuTanei; 6- U m-
cBsi3u. OpuHapHas, JBOWHas U TpoiHas cBs3b. CrocoObl pa3peiBa CBs3eil B MoOJIEKyJax
opranndeckux BemecTs. [loHsATHE 0 cCBOOOAHOM pajiuKaie, Hykieoduse u aeKTpopue.

Teopust crTpoeHust opraHudeckux coenuHeHuil A. M. byrnepoBa U coBpeMEHHbIE
MPEJICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUeHHE TEOPUU CTPOEHUSI OPraHUYECKUX COEAMHEHUH.
MonekynsipHble U CTpyKTypHbIe (GopMyinbl. CTpyKTypHbIE (QOPMYJBl PA3IMYHBIX BUJOB:
pa3BEépHyTast, COKpamIEHHAs, CKEIETHAS.

N3omepus. Bunel n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnekTpoHHblE HPQPEeKTsl B  MOJEKylaX OpraHMYeCKMX COCIAMHEHMH (MHIYKTUBHBIN
U Me30MepHbIi 3(PPeKTsr).

[TpencraBiaenne o KinaccUpUKAMM OpraHWYeckux BemiecTB. [loHATHE O (QyHKIIMOHANBHOM
rpymme. ['omonorus. ['omonornueckue psasl. CrcreMarnyeckass HOMEHKIIATYpa OpPraHUYeCKHX
coenuHenuil (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIbHBIX MPEACTaBUTENEH.

Ocobennoctu 1 KJ1accu(UKaIus OpTraHUYECKUX peaKIuii. OkuCIUTenHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPraHUYECKON XUMHH.

OKCHEpUMEHTAJIBHBIE METO/bl M3YyYEHHUS BEIIECTB M UX IPEBPALLEHUN: O3HAKOMIICHUE
¢ oOpa3lamMu OpraHMYecKHX BEIIEeCTB M MaTepualaMd Ha UX OCHOBE; OIBITHI MO MPEBPAIECHUIO
OpraHMYeCKHWX BEUIECTB TNpW HarpeBaHuM (MJIaBieHue, OOyriIMBaHWE M TOpPEHHe);
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl

Ankanbl. ['oMonornueckuit psja ajnkaHoB, oOmias (opmyrna, HOMEHKJIATypa U M30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, Sp3-ruOpuIu3alus aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. Konpopmepsl. usndeckre cBONCTBA aTKaHOB.



XHUMHYECKUE CBOMCTBA AJKAHOB: PEAKIMU 3aMElICHUs, HW30MEpPHU3aLUU, IETUIPUPOBAHUS,
LIUKIU3alluy, [HpOJIM3a, KpeKuHra, ropeHus. IlpeacraBieHue o MexaHM3ME peakluid
pasivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenne B mpupone. CriocoObl HOTYYEeHUSI M TPUMEHEHHE AJIKAHOB.

Hukaoankansl. OO0mas Qopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHHS
U XUMUYECKUX CBOWCTB MabIX (IMKJIONPONAH, HHUKJIOOyTaH) W OOBIYHBIX (IIMKJIOTICHTAH,
[UKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOMY4YeHHsI U TPUMEHEHHUE IIUKI0ATKAHOB.

AJikeHbl. ['oMonorudeckuii psan anakeHoB, oOmas (opmyrna, HOMEHKIATypa. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKEHOB, Sp2-TMUOpHUIM3allis aTOMHBIX OpOuTanen
yriaepoaa, 6- U m-cBsi3u. CTpyKTypHast U reoMeTpudeckast (Luc-TpaHc-) usomepus. dusunueckue
CBOMCTBA aJIKCHOB.

XHUMHUYECKUE CBOMCTBA: PEAKLIMK IIPUCOCIUHEHHUS], 3aMEILEHUS B O-IIOJIOKEHUE IIPU JIBOWHOU
CBSA3M, IHoNuMepu3alMuM U okucieHus. llpencraBieHne o0 — MEXaHU3ME — peaklUU
anekTpoduiabHOro mnpucoeaunenus. llpaBuno MapkoBHuKoBa. KauecTBeHHbIE peakiuu Ha
JIBOMHYIO CBSA3b.

CnocoObI MOy4eHUs 1 TPUMEHEHHUE alIKEHOB.

AJIKa/IMeHblI. Knaccudukanus aJKaJuEeHOB (conpspkEHHBIE, M30JIMPOBAHHbIE,
KyMyJaupoBaHHble). (OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOEHMSI M XUMHYECKMX CBOWCTB
CONnpsKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanust conpsKEHHBIX IUEHOB.
CriocoObI osTydeHust 1 TIPUMEHEHUE aJIKaJHEHOB.

Aakunbl. ['oMoylormyeckuii psii ankuHOB, oOmas (opMyia, HOMCHKJIATYpa U U30MEpPHSL.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHUHOB, SP-THUOpUIU3AllMS aTOMHBIX
opbuTaneit yriepoja. dusndeckre CBONCTBA aIKMHOB.

XVMMHYECKHE CBOWCTBA: PEAKUUH IPUCOCIUHEHUS, JIMMEpPHU3alUd W TPUMEPU3ALNH,
OKucieHHd. KHCIOTHbIE CBONCTBAa Q@JIKMHOB, HMEIOIIUX KOHLEBYKD TpPOMHYIO  CBSI3b.
KauecTBeHHBIE peaKIM Ha TPONHYIO CBSI3b.

CrniocoObl NosTy4eHus 1 IPUMEHEHUE alIKUHOB.

ApoMaTHuecKHe YrJjieBoA0poabl (apeHbl). ['omonornyeckuil psa apeHoB, obmas ¢opmyna,

HOMEHKJIaTypa U H30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbl OeH30JI1a.
[IpaBmio apOMAaTUYHOCTH, MPUMEPHI APOMATUYECKUX COeNUHEHUN. DHU3nyYecKue CBOMCTBA
apeHOB.
XUMHUECKUe CBOICTBAa OEH30J1a M €r0 TOMOJIOTOB: peaKkMi 3aMEelIeHNs] B OCH30JbHOM KOJIbIIE
U YIJIEBOJOPOJAHOM pajuKalle, peakiUy MPUCOCTUHEHUs, OKHCIEHHE TOMOJIOroB OeH30Ia.
[IpencraBiaeHne o MexaHU3ME peaklMid 3ieKkTpodmibHOro 3amMerieHus. [IpencraBneHue o0
OpUEHTHUPYIOIIEM JEUCTBUU 3aMecTUTele B OCH30JbHOM KOJbIE Ha MpUMEpE aJIKHIbHBIX
panuKaioB, KapOOKCUIbHOM, THAPOKCUIBLHON, aMUHO- M HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMHUYECKHUX CBOMCTB cTupoiia. [Tonmumepusarus ctupoa.

CrniocoObl osTy4eHus 1 IPUMEHEHUE apOMAaTUYECKUX YTIIEBOJIOPOIOB.

[Tpupoausiii ra3. IlonytHsie HedTsHbIE ra3el. HedTh u e€ npoucxoxaenue. KameHHbIH yromnb
U TPOIYKTHI €ro nepepadoTKu.

CnocoObl  TiepepaboOTKU HEPTH: MEPEeroHKa, KPEKUHT (TEPMUYECKUH, KaTaTUTHUYECKHl),
pudopmunr, mupoaus. IlpoaykTsl nepepaboTK HEPTH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH
U B OBITY.

I'eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIIEBOJIOPOIOB.

DONEKTPOHHOE CTPOCHHE TaJIOTEHIIPOM3BOJHBIX YIJIEBOJOPONOB. Peakuuu 3aMenieHus
rajoreHa Ha THUJIPOKCOTPYIIY, HUTPOTPYIIly, LUAHOTPYIIy, amMuHOrpynmy. /[lelictBue Ha



TaJIOTEHIIPOU3BOJIHBIE BOJAHOTO M CIOHPTOBOrO pacTBopa Imiénoud. BzaumopeiictBue
JTUTAJIOTCHAJIKAHOB C MarHueM U UUHKOM. [loHsTHE 0 METalIoOpPraHMYeCKUX COCAMHEHUSIX.
Hcnonp30BaHne TajJOTeHIPOU3BOAHBIX YITIEBOJOPOIOB B OBITY, TEXHHMKE U IIPH CHHTE3E
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJbI M3Y4YCHHS BEIIECTB M HMX TPEBpAIICHUN: U3YyYeHHUE
¢buznyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWe OPOMHOM WM MOJHOM BOJIBI, pacTBOpa
NepMaHraHata KaJldsd, B3aHUMOJCICTBHE alleTUJeHa C aMMHAa4YyHbIM pacTBOPOM OKCHJIA
cepebpa(l)); kauecTBeHHOE OOHApY)KEHHE YIJIepoaa W BOJIOPOJa B OPraHMYECKUX BEIIECTBAX;
NOJyYeHHUE DSTWICHA | M3YYEHHE €ro CBOWCTB; O3HAKOMIJIEHHE ¢ KoyulekmusimMu «HepTb»
U «Yromp», ¢ oOpa3namMH IUIacTMacc, KaydyyKOB W PE3HHBI; MOJEIHUPOBAHUE MOJICKYII
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OHOATOMHBIE CUPTHL. CTpoeHUEe MOJEeKyl (Ha MpuUMepe METaHOoJia U ATaHOoJja).
['omonornyeckuit psia, obmas dopmyna, HU30MepHs, HOMEHKIATypa W  KiIacCU(pUKAILIUA.
Ou3nyecKkue CBOWCTBAa MPEAENbHBIX OJHOATOMHBIX CIHPTOB. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMU CITUPTOB.

XUMHYECKHE CBOWCTBA: pEaKUMU 3aMELIeHMs], Jerujparaluy, OKHCIIEHUS, B3aUMOJEICTBHE
C OPTaHWYECKUMHU W HEOPTAHWYECKUMHU KHCIOoTamMu. KadecTBeHHas peakius Ha OJHOATOMHBIE
cnupthl. [leiicTBMe STaHONAa M METaHOJAa Ha opraHu3M denoBeka. CrocoObl MOJydyeHUus
U TPUMEHEHHNE OJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa u u3oMmepus. OcoOeHHOCTH (U3HUECKUX M XUMHUYECKHX
CBOWCTB.

MHoroatroMHble COUPTHI — OTHIEHTIIMKONb U TIUlepuH. DHU3UYEeCKHe U XUMUYECKUE
CBOICTBa: peaklUU 3aMelIeHHs, B3aUMOJICHCTBHUE C OpPraHUYECKHMH U HEOPraHUYECKUMHU
KHCIIOTaMH, KaueCTBEHHAs pPeakiusi Ha MHOTOATOMHbIE cUpThl. [IpencraBienne o MexaHU3Me
peakiuit HykiaeopriIbHOro 3aMmenieHus. JlelicTBiue Ha opranu3M 4enoBeka. CrocoObl MOTydeHUs
U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIHMSHUE TUAPOKCOTPYIIBI U OEH30JbHOIO f1pa.
®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XUMHYECKHX CBOWCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qenon. TokcuuHocTh ¢eHona. CrnocoObl MOTy4YeHHs] U MPUMEHEHHe (QeHoa.
®enondopManbaeriuaHas cCMoa.

KapOonumnbpHble  COCAMHEHMS —  alubACTHUABl M KETOHBIL.  DIEKTPOHHOE  CTPOCHHE
KapOOHWJIBHON Tpynmbl. ['oMonornueckue psabl ambIeTUIOB M KETOHOB, oOmias ¢dopmyna,
nu3oMepus 1 HoMeHkarypa. dusndeckre CBONCTBA albJeTUI0B U KETOHOB.

XUMHYECKUE CBOMCTBA alIbJETH/IOB M KETOHOB: peakiuu npucoenuHeHud. lIpeacraBnenne
0 MEXaHu3Me peaknuil  HykieodunpHOro  mnpucoenuHeHus.  OKHUCIIEHHWE — aJIbJIETHJIOB,
KaueCTBEHHBIC peaknuu Ha anpaeruapl. CrmocoObl TOMYYeHHS U MPUMEHEHUE ajbJCTHIOB
Y KETOHOB.

OnHOOCHOBHBIE TpeZeIbHbIe KapOOHOBbIE KHUCIOTHl. (OCOOCHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCTOT. M3oMepuss u HOMeHKIaTypa. Dusnueckue CBOWCTBA OJHOOCHOBHBIX
MpelenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBS3M MEXAY MOJEKyJIaMHU KapOOHOBBIX
KHCJIOT.

XWMHUYECKUE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, PEaKIMsl dTEPU(PUKAIINH, PEAKIIUU C yJaCTHEM
YIII€BOIOPOAHOIO pajnKana.

Oco0eHHOCTH CBOMCTB MYPaBbHHOM KUCIIOTHI.



[TonsiTe O MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT —  CIOXKHBIX 3¢upax, aHTuApuaax,
raJIOrT€HaHTMJIPUAX, aMUIaX, HUTpUJIax.

Mmuoroo0pa3ue  KapOOHOBBIX  KHCIIOT. OcobenHoctu CBOWMCTB  HEMNpPEIEIbHBIX
U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BBICIIUX KapOOHOBBIX KHCIIOT: CTEApPUHOBAs, MaJbMHUTHHOBAS, OJIEUHOBAS,
JIMHOJIEBAs, IMHOJIEHOBAs KUCIOTHL. CIIOCOOBI MOTyuyeHuss U MpUMEHEHHE KapOOHOBBIX KUCIIOT.
Cnoxuble »>¢upsl. ['omonoruueckuii psin, obmas ¢dopMyna, HU30MEpUs M HOMEHKJIATYypa.
Ou3nyeckue 1 XMMHYECKHE CBOICTBA: TUAPOJIN3 B KUCIIOM U IIEIOYHOM cpejie.

Kupsl. Ctpoenue, ¢u3nuecKue U XUMUYECKUE CBOMCTBA >KUPOB: THAPOIU3 B KHUCIOH
U mesnouHoi  cpepe. OcoOEHHOCTH CBOWCTB JKMPOB, COJAEPXKAIMX OCTaTKH HEMpeaeIbHBIX
KHUPHBIX KUCIOT. JKUPBI B TIPHPOIE.

Mp14 Kak CcoOJM  BBICHIMX KapOOHOBBIX KHCJIOT, HUX Morouiee jeictBue.llonsarue
0 cuHTeTH4ecKuX Mowmmx cpeacrBax (CMC).

OOmiass  xapakTepucThuka  yriaeBonoB. Krnaccudukanus  yriaeBogoB  (MOHO-,  OH-
U TIOJHCAXapUJIbI).

MoHnocaxapuapl: TIIOKO3a, (pyKTo3a, ramgakro3a, pudo3a, ne3okcupubdosa. duszndyeckue
CBOIicTBa M HaxoxJeHue B mpuponae. Porocunres. Ontudeckas uzomepus. Konpuato-nennas
TayTOMEPHUs Ha IPUMEPE MOJIEKYJIbI NIFOKO3bI, IPOEKIIMH Xeyopca, o- U B-aHOMEpbI TTIFOKO3BI.

XUMHYECKHE CBOMCTBA IJIFOKO3bI: PEAKLMU C yYaCTHUEM CIUPTOBBIX U ajlbJAECTUAHON TPy,
COUPTOBOE M  MOJIOYHOKHCIIOe Opoxenue. [lpumeHeHue TIJIOKO3bI, €€ 3HaueHUe
B JKM3HEAEATEIbHOCTH OpraHu3Ma.

Jucaxapusr: caxaposa, MaJbTO3a U JIaKTO3a. BoccranasnuBaromue
UM HEBOCCTAaHaBIMBAIOIUE aucaxapuabl. ['maponus aucaxapunoB. HaxoxkneHue B mpupojne
U NpUMEHEHHE.

[Tonucaxapuapl: Kpaxmal, TIMKOTeH U 1eitrono3a. CTpoeHHe MaKpOMOJIEKYN Kpaxmalna,
[JIMKOT€HAa M 1e/unono3bl. Pusnyeckue CBOWCTBA Kpaxmajia U HEJUT0JIO3bl. XHMHUYECKHE
CBOICTBa Kpaxmaja: THJpOJHN3, KAauyeCTBEHHas pEaKIus C MOoJOM. XHMHUYECKHE CBOMCTBA
LEJUTION03bL: THAPOIIN3, MOJIydeHre A3PUpPOB 1euT003bl. [IoHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBINA MIENK).

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHUS BELIECTB M HUX IPEBpPALICHUI: pPacTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJIE, B3aUMOJEWCTBUE 3TaHONA C HATPUEM, OKHMCIEHHE 3THUIIOBOTO
COMpTa B ajbJErHJl Ha pacKaJ€HHOM MEIHOW IPOBOJIOKE; OKMCIEHHWE HTHUJIIOBOTO CIHPTa
JUXPOMAaTOM KaJjiusl (BO3MOXKHO HCIOJIb30BAaHKUE BHJICOMATEPHAIIOB); KAUECTBEHHbBIE PEAKIIMH Ha
anprerunbl (¢ ruapokcuaom auammuHcepeOpa(l) m  rumpokcumom memu(Il)); peakuus
rauepuHa ¢ ruapokcunom menu(ll); xumuueckue cBoicTBa pacTBOpa YKCYCHOM KHCIIOTBI;
B3aMMOJICCTBUE pacTBOpa TIIOKO3BI ¢ ruapokcuaom menu(Il); B3ammomaeicTBue Kpaxmana
C HOJIOM; pelIeHHEe dKCIepPUMEHTAIbHBIX 3a7a4d 1o TeMaM «CrnupThl U ¢eHob». «KapOboHoBbIE
KHUCJIOTHI. CIIOXKHBIE d(PHUPBI».

A3oTcoaep:xaniye OpraHuyecKne CoeANHEeHus!

AMUHBI — OpraHnveckue Mpou3BoHbIe aMmMHaka. Kimaccudukaius aMUHOB: anudaTuyecKue
U apOMaTHYECKue; epBUYHBIC, BTOPUYHBIE U TpeTHuHble. CTpOeHHE MOJIEKYI, o01mas ¢popmya,
U30MepHsi, HOMEHKJIAaTypa U (HU3UUecKue CBOicTBa. XMMHUYECKOE CBOICTBa anupaTHYECKUX
aMUHOB: OCHOBHBIE CBOMCTBa, QJKWJIMPOBaHHE, B3aWMOJEWCTBUE TNEPBUYHBIX AaMUHOB
¢ azotuctoil kucnoton. Conu anKuIaMMOHHUS.



AHUIMH — TpeACTaBUTENb aMUHOB apoMaThueckoro psana. CtpoeHue aHuiauHa. B3aumHoe
BIIUSTHUE TPYIII aTOMOB B MoJieKyse aHuinuHa. OCOOCHHOCTH XMMHYECKHUX CBOMCTB aHWIMHA.
KauecTBenHble peakiiuy Ha aHUJTUH.

CrocoObl TIONTydeHUsT ¥ TNpuUMeHeHHe anudarndeckux amuHOB. [lomyueHue aHunIuMHA W3
HUTPOOEH3071a.

AmuHokucnotel. HoMenkiarypa u nzomepusa. OTaenbHbIE NPEICTABUTENN (.-AMHUHOKHUCIIOT:
[JIMLIMH, allaHuH, (eHusIalaHuH, CepHUH, TIyTaMUHOBAs KUCIOTa, JU3UH, nucTernH.Ontuyeckas
uzoMepus amMuUHOKHCHIOT: D- u  L-amuHokuciaoTel. dusnueckue CBOWCTBA AMHHOKHCIOT.
XUMHYECKHE CBOMCTBA aMMHOKUCIOT Kak aM(pOTEPHBIX OPraHMYECKUX COCAMHEHHM, peakuus
MOJIMKOH/ICHCAIIMKM, 00pa30BaHUE MENTHAHOW CBS3U. buosiornueckoe 3Haye€HHWE aMHUHOKHCIOT.
CuHTE3 U THIPOJIU3 MENTH/IOB.

Benku kak nmpupoaHbie moauMepsl. [lepBudHas, BTOpUYHAS U TPETUYHAS CTPYKTypa OCIKOB.
XUMHUYECKUE CBOWCTBA OCITKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEaKIIMK Ha OCIIKH.

[TonsTe 00 a3oTcoAepKallUX TEeTEPOLMKINYECKUX COeNMHEHUsX. [lupuMuauHOBBIE
U MYpUHOBbIE OCHOBaHUS. HyKJI€MHOBBIE KHCIOTHI: COCTaB, CTPOCHHE U OHOJIOrHYecKasl poiib.

DKCTepUMEHTAIbHBIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBpAIlEHUI: pacTBOpeHue OeIKOB
B BOJE; JeHaTypauus OENKOB NpHU HAarpeBaHWM; IBETHBIE peaKIMU Ha OCNKH;, pelIeHue
OKCIIEPUMEHTANIBHBIX 33Jad 10 TeMaM «A30TCOJep)Kalllue OPraHUYECKUE COCTUHEHUS
u «Pacrno3HaBaHue OPraHUYECKUX COCIUHEHUI.

BroicokomoieKyJIIpHBIE COeTNHEHUs

OCHOBHBIE TIOHATHUS XUMHUHU BBICOKOMOJICKYJSPHBIX COCIMHEHHI: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEpPU3ALUHU, CpPEeAHsss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPHU3alnsl U MOJUKOHICHCALUS.
[IpeacraBinenre O CTEPEOPETYISIPHOCTA M HAJAMOJEKYISIPHOW  CTPYKTYpE  IOJIUMEPOB,
3aBUCHMOCTDH CBOMCTB MOJMMEPOB OT UX MOJIEKYJISIPHOTO U HAAMOJIEKYJISIPHOTO CTPOCHHUS.

[Tonmumepuble matepuansl. [ImacTmacchl (MOMMATUIICH, MOJUIPONUIICH, MOJUBUHUIXIOPHI,
MOJIMCTUPOJI, TIOTUMETHUIIMETAKPUIIAT, TOJUKApOOHATHI, MONMAITHWIEHTepedTanaT). Y THiIn3aIus
U niepepaboTKa IIacTUKA.

DOnacTOMEphl:  HATYpalIbHBIM  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tonmumepsl criennaabHOTO HazHadeHHs (TeQIIOH, KeBIap, AJIEKTPOMPOBOJSIINE MOIUMEPHI,
OuopasiaraeMbie TOTUMEPHI).

DKCIEePUMEHTABHBIE METOJBl HM3YYCHHsI BEIIECTB W WX MPEBpAIICHUI: O3HAKOMJICHUE
¢ oOpa3maMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, KaydyKOB; peIIeHUE
AKCIIEPUMEHTAJIbHBIX 337124 10 TeMe «Pacrno3HaBaHme miacTMacc 1 BOJOKOHY.

Pacuérnble 3ag1aun

Haxoxnenne MoJeKymspHOM (GOpMyIbl OPTaHUYECKOTO COCTUHEHHUS IO MAaCCOBBIM JOJSM
AIIEMEHTOB, BXOJSIIUX B €0 COCTaB; HAXOXKIACHHE MOJICKYISIPHON (QOpMYJIBl OPraHUYECKOTO
coequHEHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus; MO KOJIMYECTBY BeIeCTBa (Macce,
00BEMY) TPOYKTOB PEAKIIUU W/WUITN UCXOJHBIX BEIIECTB; YCTAHOBIECHUE CTPYKTYPHOU (pOpMyIIbI
OPTaHWYECKOTO BEMIECTBA HAa OCHOBE €r0 XMMHYECKUX CBOWCTB WJIM CIIOCOOOB TOJYYCHHS;
ompeesieHue J0IU BBIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETHIECKH BO3ZMOYKHOTO.
MexnpeameTrHblie CBSI3U



Peanuzamus MeXnpenMETHBIX CBs3€H TpH HW3y4YeHHH opraHuveckoil xummu B 10 kiacce
OCYILIECTBIIACTCS Yepe3 HMCIIOJIb30BaHME KaK OONIMX eCTCCTBEHHO-HAYYHBIX IOHATHH, Tak
U TIOHSTHH, IPUHSATHIX B OTACIBHBIX MTPEIMETAX €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO011Me eCTeCTBEHHO-HAYYHbIC MMOHSITHS: SIBJICHHE, HAYYHBIH (DAKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanmu3, CHUHTe3, Kiaccu(ukauus, HaONOACHUE, W3MEpPEHHE, OSKCIEPUMEHT, MOJIEINb,
MO/JICIIMPOBaHUE.

®dwusmka: Marepus, aToM, JICKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPIeTUICCKHI YPOBCHb,
BEIIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHHE BEUICCTBA, (PM3NYCCKHUE BEIWYHHBI, CIMHHUIIBI
U3MEPEHUs1, CKOPOCTbh, JHEPT s, Macca.
buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MeTadOIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH W TeTepOTPO(HBIN THI NUTaHHA, OpoKeHHE, (OTOCHHTE3, AbIXaHHE, OCNIKH,
YIJIEBO/IbI, JKUPBI, HYKJICHHOBBIC KUCIOThI, (JEPMECHTHI.

['eorpadus: mone3Hsie HCKOMaeMble, TOTUIHBO.
TexHONOTHsI: THINEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO IMTAHMs, MOOIINE CPEICTBA,
MaTepHalibl U3 UCKYCCTBECHHBIX U CUHTCTUYCCKHX BOJIOKOH.

11 KJIACC. OBIIASA U HEOPTAHUYECKAS XUMUS
Teopernyeckne 0CHOBBI XMMHHU

Atom. CocTaB aTOMHBIX s7iep. XUMUYECKHH 31eMeHT. 30TombI.

KopnyckynspHo-BOJIHOBOW — JyaJiu3M, JBOMCTBEHHas mpupoaa diekrpoHa. CrpoeHue
AJIEKTPOHHBIX O0OJIOUEK aTOMOB, KBAHTOBbIE YMCJIA. DHEPreTUUYEeCKUE YPOBHU U IOAYPOBHHU.
AtomHuble opOuTanu. Kiaccupukanuss XUMHYECKHX 3JIeMEHTOB (s-, p-, d-, f-amemeHTsr).
Pacnpenenenue 371eKTPOHOB 110 AaTOMHBIM OpOMTANISAM; IPUHIUI MUHUMYMa SHEPIUH, IPUHLIUI
[Taynu, npaBuno XyHaa. DJIEKTpPOHHbIE KOH(PUIypallMd aTOMOB JJIEMEHTOB MEpPBOro—
4eTBEPTOro MEPHOJIOB B OCHOBHOM U BO30YKAEHHOM COCTOSHUM, JIEKTPOHHBIE KOH(PUTypaluu
HOHOB.

ITonsTne 00 SHEPTUH MOHU3ALNH, SHEPTUH CPOJCTBA K JJIEKTPOHY.
DIIeKTPOOTPULIATETHHOCTb.

[lepmonnueckut  3axkoH W Ilepmonnueckas ~ cucteMa  XMMHYECKMX  DJIEMEHTOB
J. . MengeneeBa. CBs3b nepuoaudeckoro 3akoHa u Ilepuoaudeckoil CUCTEMbl XUMUYECKUX
DIIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOCHMsI aTOMOB. 3AKOHOMEPHOCTH M3MEHEHUS CBOMCTB
XUMHUYECKHX HJIEMEHTOB M 0Opa3yeMbIX HMH MPOCTBIX M CIOXKHBIX BEIIECTB IO Tpylnam
U nieproaaM. 3HaueHue nepuoaudeckoro 3akona JI. M. Menneneesa.

XuMHuecKkass CBsA3b. BuUABI XMMHMYECKOW CBS3U: KOBAJIEHTHAs, WOHHAs, METalUIMYECKas.
Mexann3mbl 00pa3oBaHUsI KOBAJICHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-AKIENTOPHBINA. DHEprus
Y JUIMHA CBs3U. [1onspHOCTE, HAIIPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJEHTHOU cBs3H. KpaTHble
cBsa3u. BogoponHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMO/IEUCTBUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. ['MOpuIu3anys aTOMHBIX OpOUTasIeH.
CBsI3b DJIEKTPOHHOH CTPYKTYphl MOJIEKYJ C WX T€OMETPHUUYECKUM CTpPOEHHEM (Ha IpuMmepe
COEIMHEHUI 3JIEMEHTOB BTOPOT'0 MEPUOJA).

IIpencraBneHne O  KOMIUIEKCHBIX — coequHEHMsX. (CocTaB  KOMIUIEKCHOIO — MOHa:
KOMILIeKcooOpa3oBarenb, auraabl. Koopaunanmonnoe uyucio. HomeHkIaTypa KOMIUIEKCHBIX
COEIMHEHUI. 3HaUeHUE KOMIUIEKCHBIX COeIMHEHUH. [IoHsATHE 0 KOOpIMHAIIMOHHON XUMUH.

BemectBa MOJNIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. THIBI KPUCTANINYECKUX PEIETOK
(CTPYKTYp) U CBOMCTBA BEILECTB.



IlonsiTne o mucnepcHslx cucremax. MctunHble pactBopel. IlpeacraBieHue O KOJUIOMIHBIX
pactBopax. CrocoObl BBIpaXEHHs KOHIIGHTPALMM pAcTBOPOB: MaccoBast [OJS BELIECTBA
B pacTBOpe, MOJSApHAas KOHLEHTpauus. HachlllleHHbIE U HEHACBIIIEHHbIE  PacTBOPHI,
pactBopuMoOcTb. Kpucramioruaparsl.

Knaccupukamuss ¥ HOMEHKIATypa HEOPraHMYECKHX BEUISCTB. TpUBUANbHBIE Ha3BaHUS
OTJIEJIbHBIX MPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XMMUYECKHX peaklUid B HEOPTaHUYECKOW M OPraHMYECKOM XWMHH. 3aKOH
COXPAHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAHEHUS W NPEBPALLIECHUS SHEPTUM MPH XUMUYECKHX
peakusix. TemnoBblie 3QPeKThl XUMUUECKUX peakuuid. TepMoXuMudeckue ypaBHEHHUS.

CKOpOCTh XMMHUYECKOH peakluu, €€ 3aBUCUMOCTh OT Pa3iIMyYHBIX (hakTopoB. I'oMOreHHsie
U reTeporeHHble peakuuu. Katanus 1 Karaau3aTopsl.

OOpatumMblie 1 HEOOpaTHMbIE peakIH. XUMHUYECKOoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecHs. PaKTOpbl, BIUAIOLIME HA IOJIO)KEHWE XMMHUYECKOTO PaBHOBECHS: TEMIIEparypa,
JIaBJICHUE U KOHLEHTpalyu BELIECTB, yyacTByOmUX B peakuuu. [Ipunnun Jle Hlatense.

OnexTponutuueckas  auccouuanus. CunbHble U cnalObie  dneKTpoiuThl.  CTeneHb
auccormanuu. HMonHoe mnpousBeaeHue Boabl. (Cpena BOAHBIX  PacTBOPOB:  KUCJIOTHAs,
HelTpanbHas, menodyHas. Bogoponusiii mokaszarens (pH) pactBopa. ['maponus coneii. Peakuuu
HMOHHOTO OOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE — peakiuu.  CreneHb  okucieHus.  Okuciaurenb
U BoccTaHOBUTENb. [Ipolecchl OKHCIEHHMsS U BOCCTaHOBJIEHHUS. BakHelue oOKUCIUTENN
Y BOCCTAHOBUTENIU. MeETO/A 3JIEKTPOHHOro OajaHca. OJEKTPOJIU3 pPAacTBOPOB M paCIUIaBOB
BEILECTB.

OKCIIEpUMEHTAIbHbIE METOJbl M3Y4YEHHMS BEIIECTB WU MX [PEBpAIICHUI: pa3liokKeHUe
MEepPOKCUJa BOAOPOAA B MPUCYTCTBUM KATalW3aTOpa; MOJENHM KPUCTAUIMUECKUX PEIIETOK;
IPOBE/IEHUE peakluil HOHHOro oOMeHa; OmpeAeNeHHe Cpeabl pacTBOPOB C  MOMOIIBIO
WHAWKATOPOB; M3YYCHHE BIHMSHHS Pa3IHYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peakiuu
Y TI0JIO’)KEHUE XUMUYECKOTO PAaBHOBECHSI.

Heopranuveckasi Xumus

[TonoxxeHue  HEMETaIIOB B [lepuonuueckoil  cucTeME  XMMHYECKHX  DJIEMEHTOB
. U. MenneneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nyecKre CBONCTBA HEMETAJIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuMepe KUCIIopoJia, cepbl, hocdopa u yriaepona).

Bonmopon. Ilonyuenue, ¢usnyeckue | XMMHYECKHE CBOWCTBA: peakUUM C MeTalllaMu
U HEeMeTalllaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ mapuabl. TOIIMBHBIE SIIEMEHTHI.

I'anorensl. HaxoxkeHue B Mpupojie, CIOCOOBI MOJIY4YEHUs, (U3NYECKHE U XUMHYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlabGopaTopHble U TNPOMBIIIEHHBIE CIIOCOOBI MOIY4YeHHs rajoreHoB. [IpumeHeHHe rajaoreHoB
U WX COCAUHEHHUI.

Kucnopon, o3oH. JlabopatopHble U NPOMBILIUIEHHBIE CHOCOOBI TOJMYyYEHUS KHCIOpPOJa.
®usnyeckue U XMMHUYECKHE CBOMCTBA U IIPUMEHEHHME Kuciopoga U o30Ha. Oxcuasl
U TIEPOKCHUJBI.

Cepa. HaxoxxaeHue B ipupoe, CocoObl MoyyeHus, (pU3ndeckue 1 XUMHUYECKHUEe CBOUCTBA.
CepoBonopon, cynspuasl. Oxeua ceprl(IV), okcua cepbi(VI). Cepuucras u cepHasi KHCIOTHI
1 ux coiu. OCOOEHHOCTH CBOMCTB CEPHOU KUCIOTHI. [I[pruMeHenne cepbl 1 €€ CoeMHEHNH.

Azot. HaxoxzaeHue B mpupojie, croco0bl MoiaydeHus!, Gu3nyecKue U XUMUYECKHE CBOMCTRA.
AMMuak, HUTpuabl. OKCHIbI a30Ta. A30THCTast U a30THAs KUCIOTHI U uX conu. OcobeHHOCTH
CBOMCTB a30THOM KHCIIOTHL. [[puMeHeHne a3ota u ero coeiMHEeHUN. A30THBIE YA0OpEHUSI.



®dochop. Haxoxnenne B mpupojse, CrMocoObl TMONYYeHHS, (PU3UYECKHE U XUMHYECKHUE
cBoiictBa. Dochumpr u  dochun. Oxcuabl docdopa, dochopHas kuciora ue€¢ CoH.
Mertadocdopnas u mupodochopras kucinotel, Gochopucras u (HochopHOBATUCTAS KUCIOTHI.
[Tpumenenue pochopa u ero coenunenuit. @ochopHbie ynoOpeHus.

VYrinepon, HaxoxaeHWe B - mpupoae. AumorpomHble  Moaudukanuu.  Dusmueckue
U XUMHUYECKUE CBOICTBa MPOCTHIX BEIIECTB, 00pazoBaHHBIX yriepoaoMm. Okcun yriaepoaa(ll),
okcua yraepoaa(lV), yronpHas kuciota u e€ conu. AKTUBHPOBAaHHBIA Yroiib, aacopOIus.
Oymiepensl, rpaden, yriepoaHble HaHOTpyOku. IIpuMmeHeHHe MPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUN.

Kpemuuii. HaxoxkneHue B Ipupoze, CIOCOObI MONydeHHs, (U3NYECKHe U XHUMHYECKHE
cBoiictBa. Okcun kpemuusA(IV), kpemHueBast Kuciora, cuiaukarel. [I[pumeHeHre KpeMHUsl U €ro
coenquHeHuil. CTEKIO0, €ro MoJly4eHue, BUAbI CTEKIIA.

[Tonmoxxenne metayioB B [lepuogudeckoil CUCTEME XUMHUYECKUX 31eMEHTOB. OCOOCHHOCTH
CTPOEHHS PIEKTPOHHBIX 000JI0UYEK aTOMOB METAJLIIOB.

PacnipocTpanenre XUMUUYECKHX 3J1€EMEHTOB-METAINIOB B 36MHOU KOpeE.

OO6mue ¢usnyueckue cBOiicTBa MeTauioB. lIpuMeHeHune MeTalioB B OBITY M TEXHUKE.
CmuiaBbl METAJIOB.

DIEKTPOXUMHUECKUH psifl HAMpsDKEHH MeTayutoB. OOmme crnocoObl MOMyYeHHS METaJlIoB:
TUAPOMETAJUTYPTHUsI, TUPOMETAILTYPIus, dJeKTpoMeTaiuyprus. [loHsTHE 0 KOPpPO3UU METAILIOB.
Crioco0pbI 3a1UTH OT KOPPO3UH.

OO6mass xapakrepuctuka MetaioB [A-rpymmbel [leprogudeckoit cuCTeMbl XUMHUYECKUX
anemMeHToB. Harpuil 1 kanwmii: monyuenue, pusndeckrue 1 XUMUYECKUE CBONCTBA, IPUMEHEHUE
MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mas xapaktepuctuka metauioB IIA-rpynmsl [lepuonnyeckoil CHCTEMBI XUMHYECKHX
DIIeMEHTOB. MarHuii ©u  Kanplui: ToNydyeHue, (U3NYECKHe U XUMHUYECKHUE CBOWCTBA,
MPUMEHEHHE TPOCTHIX BEIIECTB U X coenHeHul. JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AnroMuHUI: nonydeHue, (U3NUecKhe M XUMHYECKHE CBOICTBa, MPUMEHEHHE IPOCTOrO
BEIIIECTBA W €r0 COeAMHEHUH. AMQOTEpHbIE CBOWCTBA OKCHAA W THUIAPOKCHIA AITIOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OOmass xapakrepucThka MeTauioB moOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nuecKkue M XMMHUYECKHE CBOMCTBA Xpoma M ero coequHeHuid. OKCHABl M TUIPOKCHUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U JUXPOMATHI, UX OKUCIUTEIHHBIC CBOICTBA.
[lonyyeHue 1 mpUMEHEHUE XpoMa.

DuU3NYECKUE U XMMUYECKHE CBOMCTBA MAapraHIla U €ro COeAMHEHN. BaxkHemme coequHeHunst
mapranna(ll), mapranna(IV), wmapranna(VI) wu mapranna(VII). Ilepmanranar xamusi, ero
OKHCJIUTEIbHBIE CBOMCTBA.

Du3NyeCcKue W XMMHYECKHE CBOMCTBA JKelie3a U €ro CoeauHEHWH. OKCHUIbl, THIPOKCHIbI
u conu xkene3a(ll) u xeneza(Ill). [Tonydyenue u nmpuMeHEHHE Kene3a U ero CIUIaBOB.

Pu3nyeckue U XUMHUYECKHE CBOMCTBA MM U €€ coenuHeHui. [lomyuenue 1 npuMeHeHue
MeIU U €€ COCIUHEHUM.

[{uuk: monydyenue, GpuU3MUECKHe M XUMHUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOWMCTBA OKCHIA
U THIPOKCUA ITUHKA, THAPOKCOKOMILIEKCHI ITMHKA. [I[puMeHeHre IMHKA U €T0 COCTMHECHHUIA.

DKCIepuMeHTaIbHbIE METO/IBl M3YUYCHUsI BEIIECTB U WX MPEBPAIICHUN: U3yYEeHUE 00pa3IioB
HEMETAJJIOB; TOpeHue cepbl, ¢ocdopa, keneza, MarHusl B KHUCIOPOJE; M3y4yeHHE KOJUIEKLIUU
«MeTaybpl M CIUIaBbD»; B3aUMOJECHCTBUE IIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAJJIOB C BOAOU



(BOBMOXHO  HCIIOJNb30BAaHME BHUAECOMATEpUATOB); B3aUMOJICHCTBHME IIMHKA M JKejes3a
C pacTBOpamMH KHUCJIOT M IIEJIOYeH; KayeCTBEHHbIC PEAKI[MM Ha HEOPraHWYeCKHE aHUOHBI,
KaTHOH BOJOPOJA U KAaTHOHBI METAJUIOB; B3aMMOJIEUCTBUE THIAPOKCHIOB ATIOMUHUS U IIUHKA
C pacTBOpamMH KHUCJIOT U IIEJIOYEH; pEIIeHHE OHKCICPUMEHTABHBIX 3a/ad MO0 TeMaM
«[anmorens», «Cepa ue€ coeauHeHUs», «A30T U pochop W UX COCTUHEHUs», «MeTamibl
[JIaBHBIX MOATPYII, «MeTasuibl TOOOYHBIX MOATPYIII.

XuMHUS 4 )KU3Hb

Posb xumuu B obecriedeHrH YCTOMYHBOTO Pa3BUTHS YEJIOBEUECTBA.

[TonsiTie 0 Hay4HBIX METOJAX MMO3HAHUS U METO0JIOTMH Hay4YHOTO HCCIIEI0BaHUS.

HayuHble mpUHIMIIBI OpraHU3aluid XUMUYECKOTO MPOU3BOACTBA. [IpOMEBITIIIEHHBIE CITOCOOBI
MOJIYYeHHUS] BaXHEHIIUX BEIIECTB (HAa MpUMEpe IMPOU3BOJCTBA aMMMAKa, CEPHOM KUCIOTHI,
MeTaHomna). [IpoMbIlIIeHHBIE CHOCOOBI TMOJMYYEHHS METaUIOB U CIUIABOB. XHMHYECKOE
3arpsi3HEHUE OKPYKAMOIIEH Cpelnbl | ero mociencTBus. IIpoOiiemMa mnepepabOTKH OTXOI0B
U TOOOYHBIX NPOAYKTOB. Poib XuMHM B oOOECHeueHUU HHEPreTHUYECKOr O0e30MacHOCTH.
[TpuHUMTIBL «3€TIEHON XUMUW.

XuMuss U 370pOBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuna ucCHoIb30BaHUs
JIEKapCTBEHHBIX MpenapaToB. Poib XuMUM B pa3BUTUU MEAUIIMHBI.

XuUMHS THINKA: OCHOBHBIE KOMIOHEHTHI, MHINEBbIC J00aBKU. Poinp xumum B oOecrieueHUU
MUTICBON OE30IMACHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [lpaBuia 6Ge3omacHoro
WCIIOJIb30BAHUS MPENapaToB OBITOBOM XMMUU B TTOBCEIHEBHOM KU3HHU.

XUMHUS B CTPOUTENBCTBE: BaKHEHIINE CTPOUTEIbHBIE MaTepHalibl (IIeMeHT, 0eTOH). XUMHUS
B CENIbCKOM XO03siiicTBe. OpraHndyeckue 1 MUHEPaJIbHBIE yI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMuka. Matepuansl s
ANeKTpoHHKU. HaHoTeXHOMOT U Y.

Pacuérnble 3amaun

Pacuérer: macchl BemecTBa nin 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WU
00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB; MacChl (00bEMa, KOJTUYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMU, €CIM OJHO U3 BEIIECTB MMEET MPHUMECH; Macchl (00bEMa, KOJIMYECTBa
BEIIIECTBA) MPOAYKTa PEAKIINH, €CJIM OJHO M3 BEIIECTB JAHO B BHUJIE PACTBOpA C OMNPEACIEHHOM
MaccoBOM J10JIed pacTBOPEHHOTO BEIIECTBA; MAaCCOBOM JIONIM M MOJIAPHOM KOHIIEHTpAlUU
BEILECTBA B PACTBOPE; 10 BbIXOa NPOAYKTa PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.
Me:xnpeamernbie CBA3H

Peanuzamnus MeXNpeIMeTHBIX CBsi3ed MpU H3ydyeHUW oOIeld U HeopraHudeckoi xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Ye€Pe3 UCIOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
W TIOHSATHH, MPUHATHIX B OTJEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHITHS: SBJICHWE, HAYYHBIA (aKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHaJ M3, CUHTE3, Kiaccuukamus, MEepUOJAMYHOCTh, HAOIIOICHHE, W3MEPEHHE, SKCIEPHMEHT,
MO/IeJIb, MOACIIUPOBAHUE.

®dusnka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIIHI,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBA, UACATBHBIN Ta3, (GU3MUECKUE BEITUYNHBI, SIUHHUIIBI H3MEPEHUs, CKOPOCTh,
SHEPTHUs, Macca.

buonorusi:  kierka, opraHu3M, OKocucTeMa, Ouocdepa, MeTaboIM3M,  MaKpoO-
Y MUKPODJIEMEHTBI, OCJIKH, >KUPBI, YTIE€BOJbI, HYKJIECHHOBBIC KHUCIOTHI, (PEPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.



['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HbIE HCKOMAeMbIE, TOTINBO, PECYPCHI.

TexHonorus:: XUMHUYECKass HPOMBIIUIEHHOCTb, METAJULYPrusi, CTPOUTENIbHBIE MaTepHUabl,
CENIbCKOXO3SHCTBEHHOE TPOU3BOJCTBO, IMUINEBAs IMPOMBIIUIEHHOCT, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaToB, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pUAIOB, 3JIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.
INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O
MNPEIMETA «XUMUS»

®OI'OC COO ycranaBnuBaeT TpeOOBaHUA K  pe3yJbTaTaM OCBOCHHS OOyYaIOIIUMHCS
porpaMM cpeaHero obiiero oOpa3oBaHUs: JIMYHOCTHBIM, METAMPEAMETHBIM M IPEIMETHBIM.
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.
JIMYHOCTHBIE PE3YJIbTATHBI

B cooTBeTCTBMHM C CHCTEMHO-ACSATEIBHOCTHBIM TIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS IpeaMeTa «XHUMHs» HaypoBHE CpEIHEro oO0mero o0pa3oBaHHS
BBIJICJICHBI CJICYIOIIME COCTABJISIONIME: OCO3HAHNUE 00YJaIOMMUCI POCCUNUCKON TPakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K  CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEICHHIO;
HAIMYUE MOTHUBAlMM K  OOYYEHHMIO;TOTOBHOCTH U CIIOCOOHOCTh ~ OOyYarommxcs
PYKOBOJCTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBHJIaMH W HOPMAaMM TOBEICHUS; HaJIUuue
MIPABOCO3HAHUS, SKOJIOTMYECKOM KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LIENTU U CTPOUTH )KU3HEHHbBIE
TIJIaHBI.

JlugHOCTHBIE pe3yibTaThl OCBOCHHS IMpeAMeTa «XUMHUS» OTpakaroT CPOPMUPOBAHHOCTH
ONbITa TIO3HABATEIBPHON W  MPAKTUYECKOM JEATEIHHOCTH OOydYaloIIMXCsi B IIpoliecce
peanuzanuu 00pa3oBaTEIbHON NEATETHOCTH, B TOM YHCJIE B YaCTHU:

1. I'paaaHCKOro BOCIUTAHMS:

— OCO3HaHHUS O0YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPABOIOPSIIKY;

— TMpPEACTAaBICHUS O COLUUAIbHBIX HOPMax M MPAaBWIAX MEXIUYHOCTHBIX OTHOIICHWI B
KOJUICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPH CO3JIaHUU y4EOHBIX MPOEKTOB,
pelieHun yueOHbIX U TTO3HABATENbHBIX 3a/1a4, BHITOJIHEHUH XUMAYECKUX YKCIIEPUMEHTOB;

— CMOCOOHOCTH MOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI APYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YICOHOU EATETbHOCTH;

2. I[TaTpuOTHYECKOr0 BOCTIMTAHUS:

— IIEHHOCTHOT'O OTHOIIIEHUS K ICTOPUUYECKOMY M HAYYHOMY HACJIEAUI0 OTEUECTBEHHOW XUMUH;
— YBa)KEHUS K MPOIlecCy TBOpUYECTBA B 00JaCTH TEOPHH U MPAKTUYECKOTO MPUTIOKEHUS XUMHUH,
OCO3HaHHUS TOTO, YTO JAaHHBIE HAYKH €CTh PE3YNbTaT JUIUTEIbHBIX HAOIIOACHHMA, KPOTOTIUBBIX
AKCTIEPUMEHTAJIbHBIX TIOMCKOB, MIOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB,

— HMHTEpeca W MO3HABaTEIbHBIX MOTHBOB B TIOJYYCHHUH U MOCJIEAYIONIEM aHaIu3e HH(OpMaIuu
0 TMEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUU;

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

— HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

— CcMOCOOHOCTH OIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMU SBICHUSMU, U TPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE HOPMBI U 1ICHHOCTH;

— TOTOBHOCTH OIIEHUBaTh CBOE MOBEJEHHE M TMOCTYIKHM CBOMX TOBApUILEH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;



4. @opMuUpOBaHUSA KYJIbTYPHI 310POBbS:

— TIOHUMaHHA IIEHHOCTEH 310poBoro M ©OezomacHOro oOpas3a KHM3HH; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

— coOnrofieHusT TpaBUI 0E30MacHOTO OOpalieHHs] C BEIIECTBAMH B OBITY, TOBCETHEBHOM
JKU3HU, B TPYJIOBOU JCSITEILHOCTH,

— NOHMMAaHHUA [IEHHOCTH MPAaBHWJI UHIUBUIYaIbHOTO M KOJJIEKTUBHOTO O€30MacHOrO MOBEIACHHUS
B CHUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U YKU3HU JIFOJIEH; OCO3HAHUS MOCTEACTBUMA U HEMPUATHUS
BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOT0JIs, HAPKOTUKOB, KypEHHs);

5. TpynoBoro Bocnnuranms:

— KOMMYHHMKATHBHOM KOMIIETCHTHOCTH B  y4eOHO-HCCIEAOBATEIbCKON JEATEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JAPYIHX BUAAX IESATEIBHOCTH;

— YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PCIICHWH NPAKTHYECKHUX 3a7ad COIHAILHOM
HaIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

— HHTepeca K MPaKTUYECKOMY H3YUEHHI0 Mpodeccuil pa3NIuyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

— YBaXXCHHUsI K TPYLY, JIOJSM Tpya U pe3yiabTaTaMm TPYJOBOU AESITENbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYalIbHOU TpaeKTOpuu oOpa3oBaHus, Oymylien
npodeccuu W peanu3aiii  COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C  YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M MOTpeOHOCTEH 00IIeCTBa;

6. JK0JIOrMYeCKOro BOCIIMTAHUS:

— DKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOMICHUS K TPHPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

— MOHUMAaHHs TI00ATBHOTO XapaKTepa JKOJIOTMYECKUX MpoOIeM, BIUSHUS IKOHOMUYECKHX
MPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COIMATBHOMN Cpebl;

— OCO3HaHUsI HEOOXOIMMOCTHU HCIONb30BAHMS JOCTI)KCHUNW XUMUH Ui PEIICHHUS BOMPOCOB
paIoHaIBLHOTO MPUPOIONOIB30BaAHUS;

— AaKTHBHOTO HETPHUATHS JCHCTBUN, TPUHOCSIIUX BPEIl OKPYKAMOIICH MPHUPOJHON cpee,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONMPUATHBIC YKOJOTHUSCKHE IMOCICICTBUS MPEITPHHIMACMBIX
JIEMCTBUN U NPEJOTBPAILATD HUX;

— HAIWYHS Pa3BUTOTO DKOJOTHYECKOTO MBINUICHHS, DJKOJIOTHYECKOH KYJIBTYpPHI, OIBITA
NESTEIbHOCTH  SKOJOTHMYECKONW  HAMpaBJICHHOCTH, YMEHHs  PYKOBOJCTBOBATHCS  HUMU
B MTO3HABATENILHON, KOMMYHUKATUBHOM M COIIMAbHOM MpPaKTHUKe, CIOCOOHOCTH U YMEHUS
AKTUBHO MPOTHBOCTOSTH UJICOIOTUU XeMOhoOuu;

7. LleHHOCTH HAYYHOT'0 MO3HAHMS:

—  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  DPa3BUTHS  HayKH
U OOIIECTBEHHOM MPaKTUKH;

— TIOHMMaHUs CHEMUPUKA XUMHUH KaK HAyKH, OCO3HaHWA €€ poyin B (GOPMHUPOBAHUHU
PaMOHATBFHOTO HAyYHOTO MBIIUICHHUS, CO3/IaHUH IEIIOCTHOTO TPEACTABICHUSI 00 OKpY)KaroIeM
MHUpE KaK O €IMHCTBE MPHUPOABI U UEIOBEKa, B TO3HAHHH MPUPOIHBIX 3aKOHOMEPHOCTEU
U pelIeHUH MPOoOJIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS;

— yOexaEHHOCTH B 0C000M 3HAUMMOCTH XHMHUU JJisi COBPEMEHHOW ILMBHIIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH U BXKHOW pONIM B CO3JaHWHM HOBOHM 0a3bl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH TJIOOATBHBIX TPOOJIEM YCTOHYHMBOTO pPa3BUTHS YeJIOBEUYEeCTBA —
CBIPbEBOM, DJHEPreTUYECKON, TMHUINEBOM ¢  DKOJOTHYECKON O€30MacHOCTH, B  Pa3BUTHH
MEMIIMHBI, 00ECIIEYCHUH YCIIOBHU YCIEIIHOTO TPyJa W JKOJOTHISCKH KOM(DOPTHOH KU3HU
Ka)KJIOro 4JieHa OO0IIeCTBa;



— €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: ITOHUMAaHUS CYIIHOCTH METOJOB IO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOTy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHMS SIBJICHUN OKPYXAIOUIEr0 MHpa U IMPOUCXOIALIMX B HEM H3MEHEHUI;
YMEHUS JielaTh OOOCHOBAHHBIE 3aKIIOYCHHS HAa OCHOBE HAy4yHBIX (DAKTOB M HMMEIOIIMXCS
JAHHBIX C LEJbIO MOJTYYEHHS IOCTOBEPHBIX BBIBOJOB;
— CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKHE 3HAHMS JUIsl pEIICHUs MpodsieM
B PEAIbHBIX KU3HEHHBIX CUTYaLUsIX;
— MHTEpeca K MO3HAHUI0, UCCIIEI0BATEIBCKON EATEIbHOCTH;
— TOTOBHOCTHM M CIIOCOOHOCTH K HEMNpPephIBHOMY O00pa30BaHHI0O M CaMOOOPa30BaHMIO,
K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI IO XUMHHM B COOTBETCTBUU C IKU3HECHHBIMU
NOTPEOHOCTSIMU;
— MHTepeca K 0COOCHHOCTSM Tpy/a B pa3InyHbIX cepax npodhecCHoHaIbHON AeITEeIbHOCTH.
METANPEAMETHBLIE PE3YJIbTATHBI
MeTtanpeaMeTHble pe3ynbTaThl OCBOSHHUS y4eOHOTo mpeameTa «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHHs  BKIIOYAIOT: 3HAuMMble 1  (HOpPMHUPOBAHHS  MHUPOBO33PEHUS
00y4aroIUXCsl MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) 00IIeHAyYHbIE TOHSATHUS, OTPAXKAIOIIINE
[EJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U CleHU(UKY METOJOB IIO3HAHUS, HCIOJIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BELLECTBO, SHEPIUs, SIBICHUE, IIPOLECC, CUCTEMA, Hay4HbII
(dakT, NPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEOBAHME, HAOJIIOJIECHUE,
U3MEpPEHHE, SKCIEPUMEHT W [Ip.); YHUBEpCaJbHbIE Yy4yeOHbIC NeHCTBHs (TMO3HABaTEIbHBIC,
KOMMYHHKATHBHBIC, DETYJISTHBHBIE), oOecnednBatoniie (opMupoBaHue (yHKIHOHAIBLHON
rPaMOTHOCTH U COLHUAIBHONM KOMIETEHIUH OOYdYalolIUXCcsl; CHOCOOHOCTh OOYYaromuxcs
HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIITIMHAPHBIE, MHPOBO33PEHUECKHE 3HaHUS
U yHHMBEpCaJibHblE yueOHbIE IEHCTBHS B MO3HABATEIBHON U COIMAIBHOMN MPaKTHUKE.

MertanpeaqMeTHble  pe3ysibTaThl  OTPAKalOT  OBJAJEHUE YHUBEPCAJIbHBIMH  y4eOHBIMU
MO3HABATEIIbHBIMA, KOMMYHUKATHUBHBIMH M  PEryJIsATUBHbIMU JedcTBUsIMU  OBlaneHue
YHHUBEpPCATbHBIMU y4E€OHBIMU NTO3HABATENIbHBIMU JIEHCTBUSMU:

1. Ba3oBbIMM J0rMYEeCKMMHM JeHCTBUSIMHU
— CaMoCTOSTeNbHO (OpMyNIHpOBaTh W  aKTyalM3UpoOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE; OINpEAENsATh LEAN JAESITeNbHOCTH, 3a/JaBas IapaMeTpbl U KpUTEpPUHM HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIBTAThl JEATEIIBHOCTH C IIOCTABICHHBIMU LIENISMU;
— MHCIIONb30BaThb IPM OCBOEHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBILIUICHUS: BBIICIATH
XapakTepHble NPHU3HAKK TMOHATUM M  YCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME MOHATUS AJIS1 OObSICHEHHSI OT/IEJIbHBIX (PAKTOB U SBJICHUIA;
— BBIOMpPATh OCHOBAHUS U KPUTEPHH ISl KilacCU(UKAIIMK BEIIECTB U XUMUYECKUX PEaKIuii;
— YCTaHAaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBICHUSMU;
— CTPOUTH JIOTUYECKHE PACCyKIACHUs (MHIyKTHUBHBIC, AEIYKTUBHBIE, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBAEMBIX SIBICHUSX, (POPMYJIHPOBATH BBIBOJIbBI
U 3aKIIOYCHMUS;
— TMPUMEHATH B IPOLECCE IMO3HAHUSA HCIOJIb3yEMbIE B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeNU, TPe0OPa30BBIBATH MOEIbHBIE PEICTABICHUS
— XUMHYECKUH 3HaK (CHMBOJ) 3JIEMEHTa, XMUMHUYecKas (OpMysa, ypaBHEHHE XHMHYECKOM
peaxkuuu
— TpU peuIeHUH y4eOHBIX MO3HABATENbHBIX M TMPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHBIE
MoJieJIbHbIE TPEACTaBIEHUS U1l BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3y4aeMbIX BEILIECTB
U XUMHUYECKUX PEaKIHil;



2. Ba30oBLIMH HCCJIEN0BATEILCKUMHU AeliCTBUIMHA

— BJAJETh OCHOBAMM METOJOB HAyYHOIO IO3HAHMUS BEILIECTB U XMMHYECKUX peakuui; —
dopmynmupoBaTh  LENM M 33Ja4d  HUCCIEAOBaHMS,  MCIIONB30BaTh  IOCTABIICHHBIE
U CAaMOCTOSITETIbHO  C(hOPMYJIHPOBAHHBIE BONPOCHI B  KayecTBE MHCTPYMEHTA IO3HAHUSA
U OCHOBBI JUIsi (POPMHUPOBAHUS THUIIOTE3Bl 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

— BIAJETh HAaBBIKAMHM CaMOCTOSTENBHOIO IUIAHUPOBAHMSA U IIPOBEICHMS YYEHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJOM IIpOLecca, CAMOCTOSATENIBHO
IPOTHO3UPOBAaTh €ro pe3yiabTar, (HOpMyIUpOBaThb OOOOIIEHUS U BBIBOJABI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MUCCIICOBAHMS, COCTABIISATE OOOCHOBAHHBIA OTYET O TPOACIAHHOM
pabore;

— npuoOperaTh OMNBIT YYECHHUYECKOW MCCIEI0BATEIbCKOW U MPOEKTHOW JEATEIbHOCTH,
IPOSBIATE CIIOCOOHOCTh ¥ T'OTOBHOCTh K CAMOCTOSTEIBHOMY ITOMCKY METOJOB pEIlIeHUs
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO Pa3IMUHbIX METO0B IT03HAHUS;

3. llpuémammu padoTsl ¢ MHpOpManuei

— OPHUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(pOpMALMU (HAy4HO-TIONYJISIpHAs JIUTEpaTypa
XMMHUYECKOTO COJIEp’KaHUs, CIpaBOYHbIE IOcoOUsA, pecypchbl VHTepHeTa), aHAIU3UPOBAThH
UHPOPMALIMIO PA3IWYHBIX BHUJAOB U (OPM TPEACTABICHUS, KPUTUYECKH OLCHUBATH €&
JIOCTOBEPHOCTh U HEIIPOTUBOPEUYNBOCTD;

— (opmynupoBaTh 3ampochl ¥ MPUMEHATh pPA3IUYHBIE METOJBl MpPH IOHCKE H 0TOOpe
uH(popMalLu, HEOOXO0AUMOM /1715 BBIIIOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

— IpHOOpeTaTh ONBIT MCIOJIb30BAaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHI
Y Pa3JINYHBIX IOUCKOBBIX CHCTEM;

— CaMOCTOSTENIBHO BHIOMpATh ONTUMAaNbHYIO (hOopMy HpeACcTaBiIeHHUs HWHGPOpMalUu (CXEMBbI,
rpaduky, AMarpaMMsl, TaOJNUIIBI, PUCYHKH H T. I1.);

— HCIOJb30BaTh HAy4yHBIM S3bIK B KauecTBE CpeAcTBa MpH paboTe ¢ XMMHUYECKOH
uH(popMaLMel: TPUMEHATh MEXIpeAMETHble ((u3nueckue | MaTeMaTU4YecKue) 3HaKu
Y CUMBOJIBL, (hOpMYJIbI, a00peBUATypbl, HOMEHKIATYPY;

—  UCIOJB30BaTh  3HAaKOBO-CUMBOJIMYECKHE  cpeAcTBa  HarisgHoctu.  OBnajeHue
YHHUBEpPCAIbHBIMA KOMMYHUKATUBHBIMU JE€HCTBUSAMMU:

— 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXJaeMOW TeMbl B XOJ€ AMANOra W/WiH JUCKYCCHUH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCHUTENIBHO BBITOJHEHMS
IIPEUI0KEHHON 3a1a4H;

— BBICTYNAaThb C TPE3CHTALMEN pe3yJIbTaTOB I103HABATEIBHOW MAEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TpPU  BBIIOJHEHUH XMMHYECKOTO
HKCIIEPUMEHTA, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHMIO CBOICTB HM3y4aeMbIX BEIECTB,
peanuzanuyu y4eOHOTO MPOEKTa, M GOPMYIUPOBATH BBIBOABI IO pe3ysibTaTaM IPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TIO3HUITUI B X0/1e 00CYXICHHUS 1 0OMEHa MHCHHUSIMU
Osgi1aieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

— CaMOCTOSITENIbHO IUIAHUPOBATh U  OCYILECTBIATH CBOIO I103HABATEIBHYIO JESATEIBHOCTD,
onpenenss e€ Leau U 33aJaud, KOHTPOJMPOBAaTh U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii aITOPUTM JEHCTBHM NMPHU BBIMOJIHEHUH YYeOHBIX M HCCIEI0BaTEIbCKUX 3a/1ad,
BbIOMpaTh Hanbonee 3HPEeKTUBHBINA CIIOCOO UX pEeHIeHUs C YYETOM MOJyYEHHUS HOBBIX 3HAHUU
0 BELIECTBaX U XHMMHUYECKUX PEaKIUsX;

— OCYUIECTBJIATH CAMOKOHTPOJIb JAESITEIbHOCTA HA OCHOBE CAMOAHAJIN3a U CaMOOLECHKH.
IMPEJIMETHBIE PE3YJIBTATDBI



[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO 1o XMMHUM Ha YriayOJaEHHOM YypOBHE
BKIIIOYAIOT: CHEeIU(PUYECKHE s y4eOHOro mpeamera «XWMHs» HaydHbIC 3HAHUS, YMCEHHS
U CIOCOObI JIEHCTBUH MO OCBOCHHIO, MHTEPIPETAMU U NpeoOpa3oBaHUIO 3HAHWUN, BHJIBI
JIEATEILHOCTH IO MOJTYYEHUI0O HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PAa3IUYHBIX Y4EOHBIX
CUTYaIlUsX, @ TAKXKE B PEATbHBIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ XuMuel. B mporpamme
MIPEAMETHBIE PE3YNIbTATHI IPEACTABIICHBI 110 TOAaM U3Y4YCHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKaIOT:

1) chopMupoOBaHHOCTH IMpPEACTABICHHI: O MECT€ U 3HAYEHHHM OPTaHMYECKON XUMHUU B CHCTEME
€CTeCTBEHHBIX HAyK H e€ poilu B OOECIEYEHWH YCTOWYMBOIO pa3BUTUSI 4EIOBEYECTBA!
B pEHICHUH TPOOJIEM DKOJOTUYCCKOM, IJHEPTETUUECKON 1 MUIIEBON 0E30MaCHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB JHEPIHH, B 00ECHEYCHUU
palMOHAIFHOTO PUPOAOIIOIB30BAHUS, B (DOPMUPOBAHUH MHPOBO33PEHHS U OOIIEH KYIbTYpHI
YelOoBeKa, a TakKe OSKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY  3JI0POBBIO
Y IPUPOJHOM Cpee;

2) BiaJeHUE CHUCTEMON XUMHYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaoIlne
HNOHATHS — XUMHUYECKUH DJIEMEHT, aToM, SIIPO M 3JICKTPOHHas 00osiouka atoma, s-, p-, d-
aTOMHBIE OpOWTallM, OCHOBHOE W BO3OYKIEHHOE COCTOSIHHS aTOMa, THOPHIM3aIUsi aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIECHUS,
XUMHYECKasl CBS3b, MOJb, MOJISIpHAasT Macca, MOJIIPHBIM O0O0BEM, YIJIEpOAHBIN CKEJeT,
(GyHKIMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJICTHBIE), M30MEpHsl CTPYKTYpHas W MPOCTPAHCTBEHHas (TeoMeTpuueckasi, ONTHYecKas),
M30MEpbI, TOMOJIOTMUECKUN Psi, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOJA- M a30TCOAEpKAIIUE
OpPraHUYECKHE COCIUHEHUS, MOHOMEpP, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COEIMHEHUS; TEOPHH, 3aKOHBI (mepuoandeckuii 3akon JI. M. MenpgeneeBa, Teopusi CTpOEHUs
oprannyeckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUS] M TPEBPAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHUH, MHPOBO33PEHUECKHE 3HAHUS, JIEXKAIIME B OCHOBE ITOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XHMHYECKUX SIBJICHUH; TIPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX pEeaKIil, TEPMOJUHAMUYECKHUX ¢  KHUHETHYECKHX 3aKOHOMEPHOCTSIX UX
MPOTEKaHHs, O B3aUMHOM BIMSHUM aTOMOB U TPYII aTOMOB B MOJEKyNax (MHIyKTHBHBIN
u Me3zoMepHbIi dhdexTsl, opuentanTsl [ u Il poga); dpakronornueckue cBeeHUsI O CBONCTBAX,
cocTaBe, MONYYEHHH M O€30MacHOM HCIHONIb30BAHUU BAXKHEHIINX OPraHMYECKUX BEIIECTB
B OBITY U MPAKTUYECKOW JEATENBHOCTH YeNIOBEKa, OOIIMX HAaYyYHBIX MPUHIUIIAX XHUMHYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpE MPOU3BOACTBA METAHOJIa, TIEPEPa0OTKU HEPTH);

3) chopMHUPOBAHHOCTH YMEHUI: BBISIBIIATh XapaKTePHBIE MPU3HAKU TMOHATHM, YCTAHABINBATh WX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHSATHS IPU ONUCAHWU COCTaBa, CTPOECHUS
U CBOMCTB OpPraHUYECKHUX COECTMHEHU;

4) chopMHpOBAaHHOCT, YMEHHUU: HCIIOJIB30BATh XMUMHYECKYIO CHUMBOJIMKY MJII COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX  (pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) (opMyl
OPTraHMYECKUX BEIECTB; COCTABJIATh YPAaBHEHUS XHMHYECKUX PEAKUUHA U pPaCKpbIBaTh MX
CYIIHOCTh:  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX  pPEAKIUH  MOCPEICTBOM  COCTaBJIECHUS
AIIEKTPOHHOIO OajlaHCa ATUX peaklUil; peakuuid HOHHOrO OOMEHa MyTEM COCTaBICHHS WX
MOJTHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHHI; M3rOTaBIMBATh MOJIEIH MOJIEKYJ OpPTaHUYECKHUX
BEIIECTB JUIsl WILTFOCTPALMHA UX XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOCHHS;



5) chopMHUPOBAaHHOCTh YMEHH: yCTaHABIMBaTh HMPUHAMJIC)KHOCTh M3YYEHHBIX OPraHUYECKHX
BEIIIECTB TI0 UX COCTAaBY M CTPOCHHIO K OIpPEAeNEHHOMY KJIacCy/TpyIIe COeAMHEHUH, TaBaTh UM
Ha3BaHUs 1o cuctemarnueckoil HomeHkiarype (IUPAC) u npuBoauTh TpUBHAJIbHbIE Ha3BaHUs
JUISL  OTAEIBHBIX TNPEACTaBUTENIEH OPraHUYECKUX BEIECTB (ITUJIEH, AUETWIEH, TOIYOll,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJlbMUTUHOBAs KHUCIOTHI, TJIUIMH,
JIaHUH, MaJIbTO3a, (PPYKTO3a, AHWIIMH, TUBUHUII, U30IPEH, XJIOPONPEH, CTUPOI U Jp.);

6) CcpOpMHPOBAHHOCTb YMEHHUS OINpENeNsATh BHJ XMMHUYECKOH CBSI3U B  OpraHMYECKHX
COEMHEHUX (KOBAJICHTHAs 1 MOHHAs CBS3b, G- U M-CBA3b, BOJOPO/IHAS CBS3b);

7) cpOpMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOXKEHUS TEOPHH CTPOCHHS OPTraHWYECKHX
BemecTB A. M. ByriepoBa /i 0OBSICHEHUS 3aBUCHUMOCTH CBOWCTB BEILECTB OT MX COCTaBa
U CTPOEHHMS;

8) chOpMHPOBAHHOCTH YMEHHH  XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MUECKHE
U XMMUYECKHE CBOMCTBA THUIHWYHBIX MPEACTaBUTEICH Ppa3IUYHBIX KJIACCOB OpPraHUYECKUX
BEIIECTB: AaJKaHOB, LUKJIOAIKAHOB, AaJKEHOB, QJKAaJUCHOB, AaJKUHOB, apOMAaTUYECKUX
yIJI€BOAOPOAOB, CIIUPTOB, allbAETHIOB, KETOHOB, KapPOOHOBBIX KHUCIOT, MPOCTHIX M CIOXKHBIX
3¢upoB, KUPOB, HUTPOCOETUHEHUN U AMHUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, TU-
U TIOJIMCaxXapyu/ioB); WUIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXKJAY HUMHU ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHIA C UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

9) cdopMHpPOBAaHHOCTP YMEHHUS TOATBEPXkKIAaTh HA KOHKPETHBIX MpPHMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CHOCOOHOCTH OPraHWYECKUX COEAUHEHMHM OT KpaTHOCTU M THUIa
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3aMMHOT'O BIMSHHS @TOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;
10) copMUpOBaHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOJHOIO ChIpbs (HEPTH,
HOPUPOIHBIN ra3, yroib), CIOCOOBl €ro NepepadoTKU U MPAaKTUYECKOe NMPUMEHEHUE MPOJyKTOB
nepepadoTKH;

11) cdopMHUpOBaHHOCTh BJIAJCHHUS CHUCTEMOM 3HAHUM O €CTECTBEHHO-HAyYHBIX MeETOJax
MO3HAaHUSI — HaOJIOIEHUWU, W3MEPEHUH, MOJCIUPOBAHUM, HKCIEPUMEHTE (pealbHOM
U MBICICHHOM) U YMEHHUS NMPHUMEHSTh 3TU 3HaHMs; CHOPMUPOBAHHOCTh YMEHMSI INPUMEHSATH
OCHOBHBIE OINEPALUK MBICIUTEIBHON JAESITEIbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE,
0000111eH1e, CUCTEMATHU3AllNIO0, BBISIBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H — Ui U3ydeHUus
CBOMCTB BEILIECTB U XUMHUYECKHX PEAKIIUIL;

12) chopMHpPOBAaHHOCTE YMEHMIA: BBISABIIATH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C MOHATHSIMHU
U MIPE/ICTABICHUSIMH  JIDYTMX €CTECTBEHHO-HAYYHBIX MpPEIMETOB i 0ojee OCO3HAaHHOIO
NIOHMMa- HHS CYIIHOCTH MaTEpHUaJIbHOIO €JUHCTBA MUpPA; MCIOIb30BaTh CUCTEMHBIE 3HAHUS 110
OpraHUYECKON XUMUU ISl OOBSICHEHUS U TPOTHO3WPOBAHUS SBJICHHUM, UMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOY;

13) chopmMupOBaHHOCTH YMEHMH: MPOBOAUTH pacu€Thl IO XHUMHUYECKUM ¢opMylaM U
YPaBHEHUSAM XUMHUYECKHX PEaKIUil C HCIOIb30BaHUEM (PU3UYECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJHMYECTBO BEIECTBA), XApPaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

14) chopMUpPOBaHHOCTh YMEHUI: MPOTHO3MPOBATH, AHAIM3MPOBATH M OIEHUBATH C IMO3UIMH
HKOJIOTMYECKON 0€30MacHOCTH MOCHEACTBHUSI OBITOBOM M NMPOU3BOJACTBEHHON AESITENbHOCTU
YEJIOBEKa, CBSI3aHHOW C TepepaOdOTKOW BEMIECTB; HCIOJb30BaTh MONYYCHHBIC 3HAHUS IS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYalUsX, CBSI3aHHBIX C XUMHUEH;



15) chopMUPOBaHHOCTh YMEHHUW: CaMOCTOSTEIHHO IUIAHUPOBATH M IMPOBOJIUTH XUMUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHUE CBOWCTB OPraHMYECKHUX BELIECTB, KAUECTBEHHBIE PEaKLUU
YIJIEBOAOPOAOB PA3JIMYHBIX KJIACCOB U KUCIOPOJCOJAEPKAIIMX OPraHUYECKUX BELIECTB,
pellleHue OKCIEPUMEHTAIBHBIX 3a7ad [0 paclo3HABaHUIO OPraHUYECKUX  BELIECTB)
Cc coOmoeHreM TMpaBHJ 0€30MacHOro OOpalleHus ¢  BEUIeCTBAaMU U J1a0OpaTOpHBIM
o0opyznoBanueM, (HOpMyIHpOBaTH LElAb HCCIENOBAHMS, MPEJCTABIATH B pa3inuHON (opme
pe3ynbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

16) chopmupoBaHHOCT, yMEHHUMN: COONIOAATH MIPaBHJIA SKOJOTHYECKH IeJecooOpa3Horo
MOBE/ICHUsA B OBITY U TPYJOBOW JESATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3/I0pPOBbA,
OKPYXKarollle NPUPOJHOM CpeAbl U JOCTHKEHHS €€ YCTOWYMBOIO pPa3BUTHUS; OCO3HABATh
OMACHOCTb TOKCHUYECKOIO JECHCTBUS Ha >KMBBIE OPIraHU3Mbl OIPENEIEHHBIX OPraHMYECKHX
BELIECTB, ITOHUMas cMbici nokasarens [IJIK; ananusupoBath 11€51€C000pa3HOCTh MPUMEHEHUS
OpPraHMYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKM 3PEHUSI COOTHOLIEHUS PUCK-
M0JIb33;

17) chopMUPOBAaHHOCTh YMEHHI: OCYIIECTBIATH IIEJICHANPABICHHBIM TOUCK XHUMHYECKOMN
uH(pOpMallMK B pa3jMYHBIX MCTOYHUKAX (Hay4yHas W ydeOHo-HayuyHas nuTeparypa, CMU,
WuTepHeT U 1ip.), KpUTUUECKH aHAIM3UPOBATh XUMHUECKYIO0 HH(OpMaIHio, nepepadaTeiBaTh €€
U HCIOJB30BAaTh B COOTBETCTBHHU C ITOCTABJICHHON yueOHOI 3amaueii.

11 KJIIACC

[IpenmeTrHbIe pe3ynbTaThl OCBOCHHUS Kypca «O0mas 1 HeopraHu4ecKas XUMHUS» OTPAXKAIOT:

1) chopMUpOBAaHHOCTH MPEACTABICHHUI: O MaTEPHAIIBHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX
Y NIO3HABAEMOCTHU SIBJICHUW MPUPOJBI; O MECTE U 3HAYCHUM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00eCleYeHUH YCTOWYMBOTO PAa3BUTHS, B PEIICHUU MPOOJIEM 3KOJIOTUYECKOM,
HHEPreTHUECKON U MUIEBON OE30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JAHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  D3HEpPruM, B o0ecrieyeHUn  palroHAIBLHOTIO
MPUPOIONIONL30BaHUs, B (POPMHUPOBAHUM MHPOBO33PEHHS U OOILIEH KyIbTyphl 4YelOBEKa,
a TaKKe PKOJIOrMYeCcKH 000CHOBAHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpelie;
2) cpOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMOM XUMHUYECKUX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATalolMe TOHATUS — XUMHYECKMH OJJIEMEHT, aToM, SApO aromMa, H30TOIbI,
SJIEKTPOHHass 000JI0YKa aroma, s-, P-, 0-aToMHbIE OpPOWTAIM, OCHOBHOE U BO30OYXIEHHOE
COCTOSTHUSI aToMa, TuOpuUau3alds aTOMHBIX OpOHWTaled, HOH, MOJIEKYyJa, BaJCHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHMS, XUMHUYecKas CBs3b (KOBaJeHTHas, HOHHaf,
MeTaJlJIN4ecKasi, BOJOPOJHAsA), KPUCTAJUTMUECKas pemIéTKa, XUMHUYECKas peakilHs, pacTBOD,
ANEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHYECKAs AUCCOLMALNS, CTENEHb IUCCOLMALNH,
BOJIOPOJHBIA TOKa3aTelb, OKHCIHUTENb, BOCCTAHOBUTENh, TEIUIOBOM HS(DPEKT XUMUUYECKOU
peaxkuu, CKOPOCTh XUMUYECKOW peaKIii, XMMUYECKOEe PaBHOBECHUE; TEOPUHU U 3aKOHBI (Teopus
ANEKTPOJIUTUYECKON  JHMccoluanuu, nepuoaudeckud 3akoH /1. M. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHHS W MPEBPALICHHS] SHEPTUU MPHU XUMHYECKHX
pEaKIMAX, 3aKOH MOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEUCTBYIOUIMX MAacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XMMHUHU, MHPOBO33PEHUECKUE 3HAHUS, JIeKAIIME B OCHOBE MOHUMAaHUSA
NPUYMHHOCTY M CUCTEMHOCTH XHMMHYECKUX SIBIICHUW; COBPEMEHHbIE IMpEICTaBICHUS
O CTPOEHUHM BEUIECTBA HA ATOMHOM, MOHHO-MOJIEKYJSIPHOM M HAJIMOJEKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHU3MaX XMMHUYECKHX pPEeaKIui, TEPMOJIMHAMHUYECKUX W KMHETHYECKUX
3aKOHOMEPHOCTSIX HX MPOTEKaHWs, O XMMHYECKOM PaBHOBECHH, PacTBOpaX M JUCHEPCHBIX
cuctemax; (haKTOJIOIMUECKUE CBEIEHHS O CBOMCTBAX, COCTaBe, IOJYyYEeHUH U 0€30IacHOM



HCIOJIb30BaHNU BaKHEUIINX HEOPTaHWYE CKUX BELIECTB B ObITY M MPAKTUUYECKOW AESITETbHOCTU
YeJIOBEKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMUUYECKOTO MPOU3BO/ICTBA;

3) chopMHupOBaHHOCTH YMEHUIA: BBISBIATH XapaKTEPHbIC MPU3HAKU IMOHSATUH, yCTAaHABINBATH UX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIME TOHATHUS TPU OMNHCAHUM HEOPTAHMYECKUX
BEILECTB U UX IPEBPALLECHUN;

4) chopMUPOBAHHOCTH YMEHHSI HUCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBIICHUS
dbopMyn BelIeCTB U YpaBHEHHM XHMHUYECKUX PEAKIH; CHUCTEeMAaTUYECKYyI0 HOMEHKIATYpY
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTJCIBHBIX BEIIECTB;

5) copMUPOBAaHHOCTh YMEHHUS OMPEIENIATh BAJCHTHOCTh U CTENEHb OKUCICHHUSI XUMHUYECKHUX
AJIEMEHTOB B COEAMHEHMAX; BUJ XUMHUYECKOW CBS3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAs ); TUIT KPUCTAJUIMUECKOHN pElIETKN KOHKPETHOTO BEILIECTBA;

6) chopMHUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BUJA XHMHUECKOMN
CBSI3W U TUIMA KPUCTAUIMYECKOM PEHIETKHA, OOMEHHBIM U JOHOPHO-AKIENTOPHBIA MEXaHU3MbI
00pa3oBaHMs KOBAJIEHTHOU CBS3H;

7) chOpMHUPOBAHHOCTh YMEHUH: KIIACCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA 10 UX COCTABY;
XUMHUYECKHE PEAKIMH 0 Pa3jIMYHbIM MPU3HAKAM (YUCIY U COCTaBy PEardupyroINX BEIIECTB,
TerioBoMy 3G (}eKTy peakiuu, U3MEHEHHIO CTENEeHEH OKHCIIEHUS AJIEMEHTOB, OOpaTUMOCTH,
YYaCTUIO KaTajlu3aropa U T. II.); CAMOCTOSITEIbHO BBIOMpAaTh OCHOBAHUS M KPUTEPUHU IS
KJIACCHU(PUKAIINU U3y4aEeMBbIX BEIICCTB U XHUMHUYCCKUX PEaKIINM;

8) chopMHUPOBAHHOCTH YMEHHS PACKPBIBATh CMBICI Mepuoandeckoro 3akona J[. . Menpaeneena
U JIEMOHCTPHUPOBATh €ro CHCTEMATHU3UPYIOIIYIO, OOBSACHUTEIBHYI0 M IPOTHOCTHYECKYIO

byHKIUY;
9) chopMUPOBAaHHOCTH YMEHHWH: XapaKTEpPH30BaTh 3JICKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMHYECKHX DJIEMEHTOB TepBOro— 4eTBépToro mnepuoioB llepuoamueckoit cucTemsl

J. W. Mengeneesa, HCNONb3ysd MOHATHS «IHEPrEeTUUECKUE YPOBHHM», «IHEPrETHUECKHE
HOAYPOBHUY», «S-, P-, d-aTOMHBIC OpOWMTANN», «OCHOBHOEC M BO30YXKIEHHOE IHEPreTHUYCCKHUEC
COCTOSIHUSI aTOMay; OOBSACHATh 3aKOHOMEPHOCTU M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB
U MUX CoeAVHEHUH mo nepuonaMm u rpynmnaMm Ilepmonnueckont cucremsl J[. M. Menneneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;
10) chopMHpPOBAaHHOCTh YMEHUHN: XapaKTEPU30BaTh (OMHUCHIBAThH) OOIINE XMMUUYECKHE CBOMCTBA
BEUIECTB Pa3IMYHBIX KJIACCOB; IMOATBEP)KIATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3H MEXKIY
HEOPraHMYECKMMHU BELIECTBAMM C IIOMOIIBIO YPABHEHMM COOTBETCTBYIOUIMX XUMHYECKHX
peaxkLuii;

11) chopMUPOBaHHOCTb YMEHHS PACKPBIBATH CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAaHOBUTEIBHBIX
peaxiuil MOCPeCTBOM COCTaBJIEHMSI AJIEKTPOHHOIO OanaHca 3TUX peakluil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTAaBJICHHUS MX IMOJHBIX W COKPAIIEHHBIX HOHHBIX YPaBHEHMH; peakuuit
TUAPONIN3A; peakuui KoMIUIeKcooOpa3oBaHUs (Ha NpHUMeEpe THUIPOKCOKOMIUIEKCOB IHHKA
U JIFOMHUHUSA);

12) chopMUpOBaHHOCTb YMEHUS OOBSACHATH 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUECKUX PEaKIIUi
C y4éTOM HMX DHEPreTHMUYECKHUX XapaKTEPUCTHK, XapaKTep HM3MEHEHMsI CKOPOCTH XMMHUYECKOMN
pPEaKIMU B 3aBUCUMOCTHU OT PA3IMUYHBIX (JaKTOPOB, a TAKXKE XapaKTep CMELICHUS XUMUYECKOTO
paBHOBECHSI 11O]1 BIMSIHUEM BHEUTHUX Bo3jeicTBuil (mpunuu Jle [larense);

13) chopMHUpPOBaHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEAKINH, JIekKaIIhue B OCHOBE
MPOMBIIUJIEHHOTO TIOJNYYEHHUs] CEpHOW KHUCIOThl, aMMHaka, oOOIIMe Hay4HbIE MPUHIUIIBI
XUMHYECKMX TPOU3BOACTB; 1€JIecO00pa3HOCTh IMPUMEHEHHMsS] HEOPraHMYECKHUX BEIIECTB
B NPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHMSI COOTHOIIEHUS PUCK-TI0Nb3a;



14) chopMUPOBAaHHOCTD BJIAJICHUS CHCTEMOW 3HAHWUW O METOJaX HAyYHOTO MO3HAHMS SBICHUN
OpUPOJLl —  HAONIOACHUE, U3MEpPEHHUE, MOJCIUPOBAHME,  OIKCHEPUMEHT  (peasibHbIN
U MBICIICHHBII), UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX; YMEHUs NPUMEHATHh 3TU 3HAHMS IpU
SKCIICPUMCHTAJIbHOM HCCICAOBAHHWU BCIICCTB U IJIA 06’[:51CH€HI/ISI XUMHUYCCKUX SIBJICHI/If/'I,
HMCIOIUX MECTO B IIPHUPOAC, HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTH YCJIOBCKAa U B HOBCGHHCBHOﬁ
KU3HU;

15) chopMUPOBAaHHOCTh YMEHHS BBISBJISTH B3aUMOCBSI3b XMMHUYECKHX 3HAHUN C MOHATUSAMU
U TPEICTABICHUAMU JPYTHX ECTECTBEHHO-HAYYHBIX NpPEeIMETOB JUIsi Oojee OCO3HaHHOIO
MOHMMAaHUS MaTEPUAILHOTO €JUHCTBA MUPA;

16) chopMUpPOBaHHOCTH YMEHHSI MIPOBOJUTEH PACUYETHI: C HMCIOIH30BAHUEM TOHATUH «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHASI KOHIIEHTPAIIHS»; MACChI BEIIeCTBA WM 00bEMA Tras3a
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE MM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIIECTB; TEIUIOBOTO 3(eKTa peakinu; 3HAYCHUS BOJAOPOTHOTO TTOKA3aTeNsi PACTBOPOB KHUCIIOT
U IIeNouel C M3BECTHOM CTENEeHBI0 TUCCOLMAlMU; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA)
MPOJYKTa peaklliu, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJE PacTBOpa C ONpeAeaEHHOU
MaccoBOM J0Jell pacTBOPEHHOTO BEIIECTBA HIJIM JAaHO B M30BITKE (MMEET MPUMECH); 0NN
BBIXO/Ia TPOJYKTa peakuu; 00bEMHBIX OTHOILLIEHU ra30B;

17) chopmMupOBaHHOCTH, YMEHHIA: CaMOCTOSITEIIBHO TUIAHUPOBATh W TPOBOJUTH XUMHUYECKUH
AKCIIEPUMEHT (TPOBEJICHNE PEAKIIUi HOHHOTO 0OMEHA; MOATBEPKICHIE KaUueCTBEHHOTO COCTaBa
HEOPTraHUYECKHUX BEILIECTB; ONMPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 HHANKATOPOB;
U3y4eHHE BIUSHHUA PAa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIWH; pEIICHUE
AKCIIEPUMEHTANBHBIX 331a4 1o TemMaMm «Metaiel» U «Hemeramibly») ¢ coOM0AeHUEM MTPaBUII
0e30MmacHOro oOpalleHusl ¢ BelIeCTBaMU M J1a0opaTOpHBIM 000pyAOBaHUEM, (POPMYIHUPOBATH
1eNb WCCIEJOBAHUS, TPEACTaBIATh B  pas3auuHONl (opMe pe3ynbTaThl SKCIEPUMEHTA,
aHaJIM3UPOBATh U OIIEHUBAThH UX JTOCTOBEPHOCTD;

18) chopmupoBaHHOCTH YMEHHUH: COONIOATh MpaBUia TMOJIH30BAHUS XUMHUYECKOW TMOCYIO0M
u nabopaTopHbIM  oOOpyJoBaHWEM,  OOpalieHusi  C BEUIECTBAMH B COOTBETCTBUH
C UHCTPYKOUAMU TI10 BBIIIOJIHCHHUIO Ha60paT0pHI>IX XUMHUUYCCKUX OIIBITOB; J3KOJOI'MYC€CKU
11€JIECO00PA3HOTO TIOBEACHHS B OBITY U TPYIOBOM JESITEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO
37I0POBBS, OKpY)KAIOIIEH TMPUPOJHONW Cpeabl U JIOCTHXKEHUST €€ YCTOWYMBOTO Pa3BUTHS,
OCO3HaBaTh OMNACHOCTb TOKCHYECKOTO JIEWCTBHMSI Ha JKHUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
HEOPraHWYECKHUX BEILECTB, MOHUMAas cMbIca nokazatens [TK;

19) cdhopMUPOBAaHHOCTH YMEHHI: OCYIIECTBISATH IIEIEHANIPABICHHBI TOMCK XHUMHYECKON
uH(pOpMallMK B pa3MYHBIX MCTOYHMKAX (Hay4yHas W ydeOHo-HayuyHas nuTepatypa, CMU,
WuTepHeT u 1ip.), KpUTUYECKH aHAIM3UPOBATh XMMHUECKYIO0 HH(OpMalHio, nepepadbaThiBaTh €€
¥ HUCIOJIb30BaTh B COOTBETCTBHUH C ITOCTABJICHHON yu4eOHOU 3a7aueid.



TEMATHUYECKOE IINTAHUPOBAHHUE
Bcero 210 4, u3 Hux 20 4 — pe3epBHOe BpeMsl.
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Paznen 1 Paspea 1. Teoperndyeckue oCHOBBI Oprannyeckoi xumuu (7 1)

Tema 1. IIpeamer opranudeckoit xumun. Teopust XMMHYECKOr0 CTPOCHHUS

OpPraHuYecKux coefuHeHui (7 4)

1.1 | TlosiBneHue 51 pazBurtue | 1 4-9 https://resh.edu.

OpPraHMYECKOM XMMHUHU KaK HayKH. CEHT. ru/subject/29/1
[Ipenmer opraHWYeCcKON XUMUH. 0/
Mecro u 3HA4YEHUE
OpPraHUYeCKOM XHUMHUU B CUCTEME
€CTECTBEHHBIX HayK.
B3anmoCBA3b HEOPraHUYECKUX U
OPraHMYECKHX BEIIECTB

1.2 | Xumudeckoe  cTpoeHHe  Kak | 1 4-9 https://resh.edu.
MOPSIIOK COETMHEHHsT aTOMOB B CEHT. ru/subject/29/1
MOJIEKYJIE COTJIACHO 150.4 0/
BAJICHTHOCTH. OcHOBHBIE
MOJIOKEHUS TEOpUHU
XUMHYECKOTO CTPOCHUS
OPraHUYECKUX COEMHEHUI
A.M. bytnepoBa.  YraepoaHsiit
CKeJIeT OpraHUYeCKON
MOJIEKYJIBI.

1.3 | Ctpoenne aroma  yraepoxa. | 1 4-9 https://resh.edu.
KpaTHOCTh XMMHYECKOW CBS3H. CEHT. ru/subject/29/1




CriocoOsr o0pa3oBaHUs
KOBAJIEHTHOW CBSI3U B MOJIEKYJIaX
OpPraHUYECKUX COEIMHEHHU.
3aBUCHMOCTh CBOMCTB BEIECTB
OT  XUMHUYECKOIO  CTPOECHUS
Mouiekyil. M3omepust U n3oMepsl.
[Tonsatne o ¢yHKIUOHATHHOM

rpymre aroma yriepoaa

0/

1.4 | IlpuHIUTIBL knaccudpukanuu | 1 11 - 16 | https://resh.edu.
OpraHUYECKHX COEIMHEHUIA. CEHT. ru/subject/29/1
MexyHapoaHas HOMEHKJIATypa 0/

M TOpUHOUOBL  00pa3oBaHUS
Ha3BaHUH OpPraHUYeCKUX
COETUHEHUH.

1.5 | Kmaccudukanus u ocodeHHoctu | 1 11 — 16 | https://resh.edu.

OpraHu4eCKHUX peaKuuid. CCHT. ru/subject/29/1
PeakiuoHHbIE ILIEHTPEL 0/
[lepBoHauaibHbIC TOHITHS O
THIIaxX u MeXaHU3Max
OpraHUYECKUX peaKiui.
I'omonuTryeckuii u
TeTEePOJIUTUICCKUI pa3phiB
KOBAJICHTHOM XHUMHUYECKON
cBs13u. CBOOOJHOPAIMKAIBHBINA U
WOHHBIH MEXaHHW3Mbl PCaKIIHH.
[lonsstTue o Hykieodpuwre u
aneKTpoduIIe.

1.6 | Ocobennoctu u knaccupukanus | 2 11-23 https://resh.edu.
OpPraHMYECKHMX PEaKIu. CEHT. ru/subject/29/1
OKHUCIUTENBHO- 0/
BOCCTAHOBUTEJIbHBIC  PEAKIIUU

B OPraHUYECKON XHUMUHU.

Pasznen 2 Yraesogopoasi (32 u)

Tema 2. IlpeaenbHbie yrieBOAOPOAbl — AJKAHbI, HUKJI0AJIKAHBI (5 1)

2.1

AJIKaHBI. DIIEKTPOHHOE u
MPOCTPAHCTBEHHOE CTpOEHUE
MOJIEKYJIbI METaHa. sp3-
TUOpUTU3AIIHS opOuTanei
aTOMOB yrieposa.
I'omonornueckuit psg u ooOmIast
dbopmyna AJKaHOB.
Cucremarndeckas

HOMEHKJIaTypa aJIKaHOB u

paauKanos. H3omepus

1

18-23
CeHT.

https://resh.edu.
ru/subject/29/1
0/




yTIAEPOIHOTO CKeTeTa.
@uU3NYECKUE CBOWMCTBA AJIKAHOB.
3aKOHOMEPHOCTHU MU3MEHEHUS
(U3HYECKUX CBOWCTB

2.2

XHWMHUYECKUE CBOICTBA AJKAHOB:
raJloreHupPOBaHUE,
JNETUPUPOBAHHUE, TEPMUUYECKOE
pa3oKeHue, KPEKMHI  Kak
CIIOCOOBI TTOMyYSHUS BAKHEHUIITUX
COCIMHEHUM B OPraHUYeCKOM
cuHTe3e. ['opeHHe allkaHOB Kak
OJIMH U3 OCHOBHBIX HCTOYHHKOB
TeIJla B MPOMBIIUICHHOCTH U
OBITY. N3omepuzanus KaK
croco6 MOJIy4EHUS
BBICOKOCOPTHOTO OeH3uHA.
Mexanuszm peaxkuuu
CBOOOTHOPAIUKATIHLHOTO
3aMEILCHMS. [Tonyuyenue
ankaHoB.  Peakumss ~ Bropua.
Haxoxnenune B mnpupoae u
MIPUMEHEHHE AIKaHOB.

18 - 23
CEHT.

https://resh.edu.
ru/subject/29/1
0/

2.3

Pemenne  pacueTrHbIx  3amad.
"HaxoxxneHue M.D.
OPTraHUYECKUX COCIUHEHUN 110
Macce (0OBeMy)  TPOAYKTOB
peakun"

25-30
CEHT.

https://resh.edu.
ru/subject/29/1
0/

2.4

[Ipaktnyeckas pabora Ne 1
«KauecTBeHHBIH aHaJIn3
OpPraHUYECKUX COECAVNHEHUN»

25-30
CEHT.

https://resh.edu.
ru/subject/29/1
0/

2.5

uki10aaKaHBI. Crpoenue
MOJIEKYJI IHUKJIoaKkaHoB. OOmas
dbopmyna [IUKJIOAJTKAHOB.
HomeHkiarypa  IMKIOQJIKaHOB.
N3omepus LIUKJIOAIKAHOB:
YTJIIEPOJIHOTO CKeJeTa,
MEXXKJIacCOBas,
NPOCTpaHCTBEHHas (yuc-mpawc-
nzomepusi). Crneunduka cBONCTB
LUKJIOAJIKaHOB c MaJTbIM
pasMepoM  mukia.  Peakuumn
MPUCOCTUHEHUS ¥ PaIUKATIHHOTO
3aMelIeHUS.

25-30
CEHT.

https://resh.edu.
ru/subject/29/1
0/

Tema 3. HenpeneabHble yriieBOAOPOAbI: AJKEHbI, ATKaAHeHbl, AJIKUHBbI (13 4)




2.6

AJIKeHBI. DNEKTPOHHOE u
IIPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYITBI 3THIIEHA. sp?-
THOpUIN3AIHS opburaneit
aTOMOB YIJIepojia. G- U T-CBA3M.
l'omonoruueckuit psg u obas
dbopmya AIIKEHOB.
Homenkiatrypa AJIKEHOB.
N3omepus AJIKECHOB:
yTJIEPOJIHOTO CKeJeTa,
MOJIOKEHUsI ~ KpaTHOW  CBS3H,
MIPOCTPAHCTBEHHAs (yuc-mpanc-
u3oMepus), MEXKJIaCCOBas.
Du3nyYeCcKUe CBOMCTBA AJIKEHOB.

2-17
OKT.

https://resh.edu.
ru/subject/29/1
0/

2.7

XUMUYECKUE CBOMCTBA: pEAKIUU
MPUCOEIUHEHUS, 3aMEILICHUS B O~
MOJIO)KEHUE MPU JBOWHOW CBSI3H,
MOJIMMEPU3AUU U OKHUCIICHHUS.
[IpeacraBnenue 0 MEXaHU3Me
peakuuun ANEKTPOPHILHOTO
MIPUCOETUHEHHUSL. [IpaBuno
MapkoBHukoBa. KauecTBeHHBIE
peakuuu Ha IBOMHYIO CBSI3b.

217

OKT.

https://resh.edu.
ru/subject/29/1
0/

2.8

CrniocoOsl HOJTyYeHUs
U IPUMEHEHUE QJIKEHOB.
IIpasuno 3atiyesa. IIpumeHneHne
AJIKEHOB.

9-14

OKT.

https://resh.edu.
ru/subject/29/1
0/

2.9

[Ipaktuyeckas pabora Ne 2
«[lonmy4yenue JTHJICHA
Y U3YYECHHUE €r0 CBOMCTBY.

9-14
OKT.

Aaxaguennl. Knaccuduxanms
IKaJMeHOB 1O  B3aUMHOMY
PacCIoJIOKEHUIO KPaTHBIX CBsI3el
B Moiekyine.  OcobeHHOCTH
AJEKTPOHHOTO u
IIPOCTPAHCTBEHHOTO  CTPOECHMS
COTIPSIKEHHBIX aJIKa/IMeHOB.
O6mast ¢dopmyna amKaJaueHOB.
Homenkmarypa wu  u3omMepus

aJIKaJIMEeHOB. dusuueckue
CBOMCTBA alIKaJIMeHOB.
XUMHUYECKHE CBOMCTBA
aJIKaJIUCHOB: peakuuu

MIPUCOEANHEHNS (TUAPUPOBAHUE,
raJIOTEHUPOBAHNE), TOPEHUA W

9-21

OKT.




MOJINMEPU3ALUH. Bxnang
C.B.JlebeneBa B mosyueHue
CUHTETUYECKOTO Kay4dyKa.
Bynkanuszauus kaydyka. PesuHa.
Mmuoroo6pa3ue BUJIOB
CUHTETUYECKUX KAaydyKOB, HX
CBOMICTBA u IIPUMEHEHUE.
[Tonyuyenue ankagueHoB.

2.1

Cemunap mno teme "AJKEHBl U
aJKaueHbI"

16-21
OKT.

2.1

AJIKMHBI. ONEeKTpOHHOE |
MIPOCTPAHCTBEHHOE CTpOCHHE
MOJIEKYJIbl  alleTUJICHA. sp-
THOpU T3S opOuTanei
aTOMOB yriaepoja.
l'omonornueckuit psig u ooImas
dbopmyia QIKUHOB.
Homenkuarypa. N3omepus:
YTIEPOAHOTO CKeJeTa,
MOJIOKEHHUST ~ KpaTHOM  CBs3W,
MEXKKJIacCOBasl. dusznyeckue
CBOICTBA aJIKHUHOB.

16-21
OKT.

XUMHUYECKHE CBOMCTBA: PEAKIINU
MPUCOEIUHEHUSA, JOUMEpU3ALUN
Y TPUMEPH3ALINH, OKHCIICHHS.
KucnorHsie cBoOlicTBA aIKHWHOB,
MMEIOIINX KOHIUEBYID TPONHYIO
cBA3b. KauecTBEHHbIE peaKUuu
Ha TpOMHYyIO CBA3b. CrnocoObI
MOJy4YECHUS Y IIPUMEHEHUE
aJKHUHOB.

23 - 27

OKT.

2.1

CemuHap 1o Teme «AJIKUHBD)

23 - 27

OKT.

2.1

[IpakTnueckast pabGora Ne 3
«[Tomyuenue aleTuiIeHa
U U3y4YEeHUE eT0 CBOMCTBY.

2327
OKT.

KonrponsHast pabGora Nel mo
TeEME «HenpenenbHbie
YIIE€BOAOPOABI».

6-11
HOSIO.

Tema

4. ApomaTuyeckue yrijeBoaopoant (8 u)

2.1

Apenbl. Hcmopus omkpvuimus
benszona. CoBpemeHHbIE
MPEJCTaBICHUS 00 3JIEKTPOHHOM
U TPOCTPAHCTBEHHOM CTPOCHHUH

1

6—-11
HO510




OeH3zoua. Nzomepus u
HOMEHKJIaTypa TOMOJIOTOB
oenzonma.  OOmas  ¢dopmyia
apeHoB. (Dusnyeckue CBOKCTBA

OeH30a.
2.1 | XuMu4yeckre CBOMCTBA OeH3o0/a | 2 6-18
8 M Eero  TOMOJIOTOB:  PEaKIUH HOs10

3aMCIICHHS B OCH30JIbHOM

KOJIBIIC U yTJIEBOJOPOTHOM

paaukae, peaxkuuu

MIPUCOSIMHCHHSI, OKHCJICHHE

TOMOJIOTOB OcH301I1a.

Hpe,Z[CTaBJ'IeHI/IC O MCXaHHu3MCEC

peakiuii EKTPOPUITBHOTO
3aMeIIeHUsI.
2.1 | Ilpencrasienue 00 |1 13-18
9 OPHEHTUPYIOIEM JICHCTBUU HOsI0.
3aMECTHUTENEH B OE€H30JIbHOM

KOJIbLIE Ha MPUMEpE aJKUIbHBIX
paaukanoB, KapOOKCHUJIBHOW U
TUIPOKCUIIBHOMN rpymni,
aMUHOTPYMIBl ¥ HUTPOTPYIIIIHI,
aTOMOB TaJIOTEHOB.

2.2 | OcobeHHOCTH XUMHAYECKHX | 1 13-18

0 CBOMCTB CTHpOJIA. HOSI0.
[Tonumepuszanus cTupoia.

2.2 | Cnoco0sl noiydeHus | 1 20-25

1 Y IPUMEHEHUE  apOMaTUYeCKUX HOSI0.
YTIIEBOJIOPOJIOB.

2.2 | CemuHap no teme «ApeHbI». 1 20-25

2 HOSIO.

2.2 | KonrponbHas padora No2 1 20-25

3 «ApomaTtrueckue HOSIO.
YTIIEBOJOPOIBD»

Tema S. IIpupoaHbIe HCTOYHUKH U NepepadoTKa yrijeBoaopoaos (4 1)

2.2 | Ilpupoaneit  ra3. IlomyrtHbie | 1 27 https://resh.edu.
4 He(pTsaHple Ta3el. Hedtp u eé HOs6.-2 | ru/subject/29/1
MIPOUCXOXKICHUE. Kamennsiit ACK. 0/
YIOJb Y POIYKTHI €ro
nepepadoTKH.
2.2 | CrmocoOb1 mepepaboTku HedTH: | 1 27 https://resh.edu.
5 IEPETOHKA, KPEKHUHT HO516.-2 | ru/subject/29/1
(TepMUYECKUH, JeK. 0/
KaTaJTUTHYeCKuii), pU(OPMHUHT,




[IAPOIU3. IIpoxykThI
nepepadboTKu HedTH, ux
IIPUMEHEHNE

B IIPOMBIIIIJICHHOCTU U B 6BITy.

2.2 | 'enetnueckass CBsI3b  MEXKAY | 2 27 https://resh.edu.
6 pa3iIn4YHbBIMU KJ1accamMu HO056.-9 ru/subject/29/1
YIJIEBOI0PO/IOB. JeK. 0/
Tema 6. I'ajioreHnNpoU3BOAHBbIE YIJI€BOAOPOA0B (4 1)
2.2 | DJeKTpoHHOE crpoenue | 1 4-9 https://resh.edu.
7 raJIor€HONPOU3BOIHBIX JeK. ru/subject/29/1
YIJIEBOIOPOIOB. Peaxuun 0/
3aMelIeHUs rajoresa Ha
TUAPOKCOrPYIIly, HUTPOrpymIy,
LHUAHOTPyNIy, aMUHOTpyITy. /|
2.2 | XuMu4deckue cBoricTBa | 1 4-9 https://resh.edu.
8 TaJIOTEHIIPOU3BOJIHBIX JleK. ru/subject/29/1
yraeBonoponos. JleilicTeue Ha 0/
rajoreHNnpOU3BOIHBIE  BOJHOIO
W CIAPTOBOTO PACTBOpA WIEIOYH.
B3aumonelictBue
JIMTAJIOTCHAJIKAHOB ~ C MarHuem
Y IMHKOM
2.2 | IlonsTue 1 11-16 | https://resh.edu.
9 0 METAJNIOOPTaHUYECKUX JIEeK. ru/subject/29/1
coeguHeHusx.  Mcnonbs3oBaHue 0/
TaJIOTEHIIPOU3BOAHBIX B OBITY,
TEXHUKE A B XUMHUYECKOM
CUHTE3E.
2.3 | CemuHnap o Teme | 1 11-16 | https://resh.edu.
0 «[aOreHPON3BOIHbBIE AEK. ru/subject/29/1
YIJIEBOIOPOIBI» 0/

Pasznen 3. Kucinopoacoaep:kaunue oprannyeckue coequneHus (38 4)
Tema 7. Ciuptol. @Penoa (10 4)

3.1

Knaccudukamnus, HOMeHKIaTypa
crupToB. ['oMonornueckum psaa u
obmast  (GopMmyna TpeaeNbHBIX

OJTHOAQTOMHBIX CIIUPTOB.
Hzomepus. dusnyeckue
CBOICTBA MpEeIEIbHBIX
OJTHOAQTOMHBIX CIIUPTOB.

Bonoponnas CBSI3b MEXITY
MOJICKYJIaMH ¥ €€ BJIUSHHUE Ha

11-16
JIEK.

https://resh.edu.
ru/subject/29/1
0/




¢u3nveckre CBONCTBA CIUPTOB

3.2

Xumuueckue CBOMCTBA:
B3alMO/JICIICTBUE C HATPUEM Kak
CIOCO0 yCTaHOBJIEHUS HaIUYMs
THIPOKCOTPYIIIIBI, c
raJIOr€HOBOIOPOAAMH KaK
crnocob IIOJIy4EHHUS
pacTBOpUTENIEH,  BHYTpU- U
MEXMOJIEKYJIIpHast
JEeTUApATALUSL. Peakius
TOPEHUS: CHOUPTHl KaK TOIUIMBO.
Ilonyyenue »HTaHoNa: peakUus
OpOKEHMS TIFOKO3bI, THIpaTaLHs
sTwieHa. [IpuMmenenne mertanona
u dTaHona. PU3NOIOTHYECKOE
JEICTBUE METaHoJa W 3TaHoja
Ha OpPraHU3M YeJIOBEKa.

18-23
JIeK.

https://resh.edu.
ru/subject/29/1
0/

3.3

CemuHap no teme: «CTpoeHHe U
CBOMCTBA IIPEACIIBHBIX
OJTHOATOMHBIX CIIUPTOBY.
Pemenue pacdeTHpIX 3agayd Io
TeMe: «Bbraucnenue o
TEPMOXUMHUYECKUM
YPaBHEHUSIM»

18 - 23
JleK

https://resh.edu.
ru/subject/29/1
0/

3.4

CaoiicTBa MHOT0aTOMHBIX
CHUPTOB.  OTWIEHIVIUKOIb U
[NIMUEPUH  KaK  TPEeACTaBUTENH
IIpeNEIbHBIX MHOT'0aTOMHBIX
cnuproB. KauecTBeHHas peakuus
Ha MHOTOATOMHBIE CIIUPTHI U €€
IIPUMEHEHHE Ul PACIO3HABAHMS
rIIMLEepUHa B COCTaBe
KOCMETHYECKHUX CpENCTB.
[IpakTueckoe [IPUMEHEHUE
STUJIEHTJIMKOJIS U TJINLEPUHA.

18 -23
JIEeK.

https://resh.edu.
ru/subject/29/1
0/

35

Cemunap Tema "CaoiicTBa
MHOT'0aTOMHBIX CIIUPTOB"

25-30
JIEK.

https://resh.edu.
ru/subject/29/1
0/

3.6

Ctpoenue MoyieKyabl ¢eHoa.
B3anMHOe BnHUSHHE aTOMOB B
Mosekyie ¢enoma. duznyeckue
cBoiicTBa (heHoma. XUMHYECKHE
CBOWCTBa (peakuuu C HATPHEM,
THAPOKCUIOM HATpHsi, OpOMOM).
Ilonyuenune ¢denomna.

25-30
JIEeK.

https://resh.edu.
ru/subject/29/1
0/




[Tpumenenue peHona.

3.7 | Cemunap Ttema "Crpoenue u |1 25-30 | https://resh.edu.
cBoiictBa "denomna" JieK. ru/subject/29/1
0/
3.8 | [IpakTuueckas padora N4 | 1 9-13 https://resh.edu.
"PemieHre 3KCIEpUMEHTATBHBIX SIHB. ru/subject/29/1
3amady = no  TeMe  «CrmpThI 0/
U (PEHOIBI».
3.9 | Cemunap "O6001eHHe ull 9-13 | https://resh.edu.
CUCTEMAaTH3alusl  3HAHUM 10 SHB. ru/subject/29/1
teme: "Crnupt. Denosbr" 0/
3.1 | KontponpHas padora Ne 3 mo |1 9-13 https://resh.edu.
0 Teme «Crnuptbl. DEHOIBI» AHB. ru/subject/29/1

0/

Tema 8. Aubaeruanl. Kapoonosbie kuciiorol. Cino:xxkubie 3¢gupsl. Kupsi (20 1)

3.1 | Aabaeruanbl U KEeTOHBI. | 1 15-20 | https://resh.edu.
1 Krnaccudukanus anpIeruioB u AHB. ru/subject/29/1

keToHOB. CTPOEHHE TPENETbHBIX 0/

anbJETU0B. ODJEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTpOEHUE

KapOOHUIIbHOU TPYIIIBIL.

I'omonoruueckuit  psn, oOuias

dbopmyna, HOMEHKJIAaTypa H

U30MepHUs MpEAETbHBIX

aJbJIETUAOB. dusznyeckne

CBOMCTBA IIPEACIIBHBIX

albIAErUI0B
3.1 | Xumuueckue CBONCTBA | 2 15-20 | https://resh.edu.
2 MpeaEIbHBIX albJAETUIOB: AHB. ru/subject/29/1

TUAPUPOBAHUE;,  KAa4ECTBEHHBIC 0/

peakuuu Ha  KapOOHMIIBHYIO
rpynny (peakiusi «cepedpsHOoro
3epKaia», B3aUMOJCHCTBHE C
ruapokcugom meau (1)) u wux
IpUMEHEHHE [UIs OOHapy)KEHUs
IOpeleNbHbIX  albJeTUI0B B
MIPOMBIIIJICHHBIX CTOYHBIX
Bojax. [lomyueHue mnpenenbHbIX

allbACTUIOB: OKHCIICHHE
CIIUPTOB, THApATAIUS allETUIICHA
(peaxmust Kyueposa).
ToKCHYHOCTE aJIbJIETUIIOB.

[Ipumenenue Qopmanbaeruia u
aneranpiernga. ANETOH — Kak

npeaACTaBUTCIIb KCTOHOB.




CrpoeHue MOJEKYJBl alleTOHA.
Ocobennoctu peaxiuu
OKHCIICHHS alleToHa.
IIpuMeHeHue aneToHa.

Cemunap. Cucremaruzanusi u
00001IeHNEe 3HAHWI 110 TeEMe
«KapOoHUIBbHBIE COSTUHEHUS

22-27
AHB

https://resh.edu.
ru/subject/29/1
0/

Konrponsnast pabora Ne 4 1o
Teme «Anbaeruasl, KeToHb»

22-27
SIHB.

https://resh.edu.
ru/subject/29/1
0/

Kapo6onoBbie KM CJIOTHI.
Knaccudukanms u
HOMEHKJIAaTypa KapOOHOBBIX
kucioT. CTpoeHue mnpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. ONEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTpPOEHHE
KapOOKCHIIbHOM 1§0) 7000158
I'omonoruueckuit psg u oOrmas
dbopmyna npeeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX
kucinor. dusznueckue CBOUCTBA
npeeabHbIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT.

29 gaHB.
-3
desp.

https://resh.edu.
ru/subject/29/1
0/

XuMHYECKHE CBOMCTBa
MPEeACIIbHBIX OJTHOOCHOBHEBIX
KapOOHOBBIX KHUCIIOT (peakiuu ¢
MeETaJlJIaMH, OCHOBHBIMH
OKCHJAaMH, OCHOBaHMSIMH U
CONSIMH) Kak TOJTBEPKICHHE
CXOJICTBAa C HEOPraHUYECKUMU
KHCJIOTaMHU. Peaxmus
sTepuduKaIun u ee
00paTUMOCTS. Brnusaue
3aMeCTUTeNeH B
YIIEBOJOPOJAHOM paJuKaie Ha
CIIIy  KapOOHOBBIX  KHCIIOT.
OcobenHocTH XUMHYECKUX
CBOWCTB MYPAaBBUHOW KHUCJIOTHI.
[Tonyuyenue MIPEAEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCJICHHE aJIKaHOB,
QIKEHOB, TIEPBUYHBIX CIUPTOB,
aJbJICTUI0B

29 gaus.

deBp.

https://resh.edu.
ru/subject/29/1
0/

Cemunap no teme "CTpoeHHE H

5-10
deBp.

https://resh.edu.
ru/subject/29/1




CBOMCTBa KapOOHOBBIX KUCIOT"

0/

Baxwneiimue MPEICTABUTEIN
KapOOHOBBIX KHUCJIOT:
MypaBbUHAas, YKCyCHas u
OeH3o0iiHasl. Bricmine
npeneiabHble U HempeelibHbIe
KapOOHOBBIE KHUCJIOTHI.
Onmuueckas usoMepus.
Acummempuueckuii amom
yenepooa. [Ipumenenue

KapOOHOBBIX KUCJIOT.

5-10
deBp.

https://resh.edu.
ru/subject/29/1
0/

Caoxnbie 3QUPLI U KHUPBHI.
CtpoeHne ©  HOMEHKJIATypa
CJIO’KHBIX 3hUpOB.
MexkiaccoBasi ~ M30MEpHUS €
KapOOHOBBIMHU KHCJIOTaMHU.
CriocoObl  MOJIyYEHUSI CIIOKHBIX
3¢upoB. OOpPaTUMOCTh PEAKITHH
sTepuduKaImm. [Ipumenenue
CIIO)KHBIX 3(HUPOB B IHUIIECBOH U
naphroMepHOM

IIPOMBIINIJIICHHOCTH.

12 -17
desp.

https://resh.edu.
ru/subject/29/1
0/

XKupel kak crnoxHble 3(UPHI
IJIMLEpUHA " BBICIIIUX
KapOOHOBBIX KHCJIOT.
PacturenbHble W KUBOTHBIE
XKUpPBL, UX cocTaB. Dusznueckue
CBOMCTBA XUPOB. XUMHYECKHUE
CBOMCTBA XUPOB: T'HIPUPOBAHHUE,
okucinenue. I'magpomus  wim
OMBIJICHHE >KUPOB KakK CII0CO0
IIPOMBILIIIEHHOT O MOJIY4ECHUS
cojeil  BBICHIMX  KapOOHOBBIX
KucioT. IlpumeHeHne Kupos.
Mpi14  Kak  COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. Moromue
CBOMCTBA MbLIA.

12-17
deBp.

https://resh.edu.
ru/subject/29/1
0/

OO6o0uieHne MW cUCTeMaTH3AIMS
3HaHuil 1o Teme:"KapOOHOBBIX
KUCHOThl.  CloXHBIE  AUPBHIL.
Kupsr."

19 -24
deBp.

https://resh.edu.
ru/subject/29/1
0/

Cemunap mno Tteme «Pemenue
pacyeTHBIX 3a1a4 Ha
onpeJieJIeHue BBIXOAA MPOJYKTa
peakiuu (B%) OT T.B.

19 - 24
desp.

https://resh.edu.
ru/subject/29/1
0/




3.2 | Ilpaktuueckas pabora Ne 5 19 - 24 | https://resh.edu.
2 Pemenne  sKCnepUMEHTATBHBIX desp. ru/subject/29/1
3amay 1o Teme «KapGoHOBbIE 0/
KUCHOTHI. CIIOXKHBIE AUPBD».
3.2 | CemuHap: Pemenue 26 https://resh.edu.
3 KOMOMHHUPOBAHHBIX  PaCcYETHBIX deBp. - | ru/subject/29/1
3a/a4 ¥ YIpaKHEeHUH" 2 mapra | 0/
3.2 | KontponbHas pabora Ne 4 mo 26 https://resh.edu.
4 teme «KapOOHOBBIE KHCIIOTHI. ¢deBp. - | ru/subject/29/1
Cnoxusie 3upbl. JKupb» 2 mapTa | 0/
Tema 9. YriaeBoanbl (8 1)
3.2 | YraeBoasbl. Knaccudukarmms 26 https://resh.edu.
5 YI'JI€BOJIOB. Cocras. (1)EBp. - ru/subject/29/1
Buonoruyeckoe 3HaueHMe. 2 mapra | 0/
dusnyeckue CBOICTBa 31
HaXO0XJICHUE YTIICBOJIOB B
IPHUPOJIC.
3.2 | MoHocaxapa. Imoko3a  Kak 4-9 https://resh.edu.
6 QIBJICTHIOCIIUPT.  XUMHUYECKHE MapTta | ru/subject/29/1
CBOWCTBA TJIFOKO3BI: 0/
ayuIuposanue,  AIKUIUPOBAHUE,
CIIUPTOBOE W  MOJIOYHOKHCIIOE
Opo’keHne. DKCIEPUMEHTAIIbHBIC
JI0Ka3aTeIbCTBA HAJTHIHS
QIBJICTHIHON W CIIUPTOBBIX
rpynn B rTiatoko3e. [lomydenwue
TIIIOKO3bI. DpyKmo3sa Kax uzomep
2NIIOKO3bl. Pubosa u
oe3oxcupubosa.
3.2 | Cemunap. "CtpoeHue u CBOMCTBA 4-9 https://resh.edu.
7 MOHOCAxapoB.  buomornueckas MapTa | ru/subject/29/1
POJIb TTIOKO3BL. 0/
3.2 | Baxnenmue Jucaxapuasl 4-9 https://resh.edu.
8 (caxapo3sa, 1akmosa, Maibmosa), mapra | ru/subject/29/1
WX CTpoeHHe U (Qu3nUecKue 0/
cBoicTBa. I'maponmns caxapossl,
JIaKmo3vl, Manbmo3swl. Kpaxman u
IEJUTION03a KaK OMOJIOTHYECKHE
TTOJINMEPHI. XHUMUYECKHE
CBOWMCTBa Kpaxmayia (THUIAPOJIH3,
KaueCTBEHHAsI peakius ¢ HoaoM
Ha Kpaxmal U ee NpUMEHEHHE
Ui OOHapy)KEeHHUs Kpaxmaia B
MPOYKTaxX MTUTAHUA ).




XuMuyeckue CBOIICTBa
LIEJUTFOJIO3BI: TUAPOJIN3,
00pa3oBaHME CIOXKHBIX HPHUPOB
3.2 | CemuHap. Hucaxapa. | 1 11-16 | https://resh.edu.
9 [Tonucaxapa. Peakmus MapTa | ru/subject/29/1
MOJMKOHICHCAIIUH 0/
[Ipumenenne u Owuonorumyeckas | 1 11 -16 | https://resh.edu.
pons  yrineBoaoB.  OKucIeHHE MapTa | ru/subject/29/1
YIJIEBOJIOB — UCTOYHUK JHEPTUH 0/
KUBBIX opraHu3MoB. [Tonstue 06
HMCKYCCTBEHHBIX BOJIOKHAaX Ha
MpUMEPE ALIETATHOI'O BOJIOKHA.
3.3 | CemuHap. Nnentudukanus | 1 11-16 | https://resh.edu.
0 OpraHUYECKUX COCIUHCHHMIA. MapTa | ru/subject/29/1
['enetndeckass  CBA3b  MEXIY 0/
KJ1accaMu OpraHUYECKUX
COEAMHEHHI
3.3 | Kontponsnass pabora Ne 5|1 18 - 23 | https://resh.edu.
1 «Kucnoponocoaepxaiiue MapTta | ru/subject/29/1

OpraHn4YCCKHUC COCAUHCHUA>

0/

Pa3znen 4. A3oTconepxkammye opranndeckue coexutHenus (12 v)

Tema 10. AMuHBI. AMUHOKHMCI0TBI. Beakn (12 4)

4.1

AMMHBI. [TepBuunsle,
BTOpPUYHBIC, TPETUYHBIC AMHUHBI.
Knaccudpukanmss amMuHOB 110
TUITY YTJIE€BOJIOPOAHOTO

panukaia ¥ Yuciay aMHHOTPYII B

MOJICKYIJIC. BJICKTpOHHOG u
IMPOCTPAHCTBCHHOC CTPOCHHUC
MMpEACIIbHBIX AMHHOB.

®du3nyecknue CBOMCTBA aMHHOB.
AMHMHBI  KaK  OpraHHYEeCKHE
OCHOBAHHMS: PEAKIHUH C BOJOW,
Kuciaoramu. Peakuust ropeHus.
AHWIMH Kak [peACTaBUTENb
apoOMaTUYECKUX aMHUHOB.
Crpoenue anwinHa. [Ipuunnbl
oci1abJICHHs OCHOBHBIX CBOMCTB
aHWJIMHA B  CpPaBHEHUU C
aMUHaMU  TPENeNIbHOTO  pAfa.
XuMy4decKre CBOMCTBA aHUJIMHA:
B3aUMOJICHCTBHE C KHCJIOTaMH,

OpOMHOW  BOJIOM, OKHCIICHUE.

2

18-23
MapTa

https://resh.edu.
ru/subject/29/1
0/




[Tonyuenue aMHUHOB
ANKWIMPOBAHUEM aMMHaKka |

BOCCTaHOBJICHHEM
HUTPONPOU3BOJIHBIX
YTJIEBOJIOPOIOB. Peaknus
3unuHa. [IpumMeHenne aMMHOB B
(hapmareBTHIeCKOn

MPOMBIIIIICHHOCTH. AHUIUH Kak
CBIpbE JUIST MIPOU3BO/ICTBA
AHWJIMHOBBIX KpacuTesen.
CuHTE3bI HA OCHOBE aHHWJIMHA

4.2 | CemuHap 1o TeMe «AMHHBD) 3-6 https://resh.edu.
amp. ru/subject/29/1
0/

4.3 | Amunokucaorbl. CocraB H 3-13 https://resh.edu.

HOMEHKJIATypa. Crpoenue amp. ru/subject/29/1
AMUHOKHCJIOT. | oMosoruueckuii 0/
psAI TpenenbHbIX aMUHOKHCIIOT.
N3omepus IIPEACIIBHBIX
AMHHOKHCIIOT. duznyeckue
CBOMCTBA MpeaeIIbHBIX
AMHHOKHCIIOT. AMHUHOKHUCIIOTBI
KaKk aM(OTepHbIE OpPraHUYECKHE
coequHeHnst. CUHTE3 IENTHIOB.
IlenTumaas CBSI3b.
buomornueckoe 3HauUeHUE O-
aMUHOKUCJIIOT. Oo6mactu
MIPUMEHEHUS] AMHUHOKHCJIOT.

4.4 | Cemunap o TemMe 8-13 https://resh.edu.
«AMMHOKHCIIOTHI. amp. ru/subject/29/1
buonornueckas poJIb 0/
AMHUHOKUCIIOT)

4.5 | benku Kak [IPUPOAHBIE 8-13
OMOTIOIMMEPHI. CocraB u anp.

ctpoeHue OenkoB. OCHOBHBIC
aAMUHOKHCIIOTHI, obpa3yromue
Oenku. XWMHUYECKHUE CBOMCTBA
OENKOB: TUIIPOJIN3, IEHATYPAIIHS,
KaueCTBEHHBIC (uBETHBIE)
peakumn Ha OeIKM.
[IpeBpamienuss O€TKOB THUIH B
OpraHu3Me. buonornyeckue
byakuun 6enkoB. JlocTrKeHUs B
W3yYEHUU CTPOEHUS M CHUHTE3a
OENKOB.




4.6

[Ipaktuyeckas pabora Ne 6.
Pemenne  3KCHEpUMEHTAIBHBIX
3aja4 o TEME
«A30TCcoiepKalne
OpPraHUYECKUE COCTMHEHHS.

15-20
arp.

4.7

A3oTcoaepxaiue
reTepouKJINYeCKHe
COeIMHEHUS. ITnppon u
MMUPUIONH: 3JICKTPOHHOC
CTpPOCHHUE, apOMaTUYECKUU
Xapakrep, pasnnuue B
MMPOABJICHUN OCHOBHBIX CBOMCTB.

15-20
arp.

4.8

HyxknenHoBble KHUCIOTBHI: COCTaB
u CTPOCHHE. Crpoenue
HYKJICOTH/IOB. Cocras
HyKJIeuHOBbIX  kuciotr  (JAHK,
PHK). Ponp  HyKIEHMHOBBIX
KHCJIOT B JKM3HEICATEIbHOCTH
OpraHu3MOB

15-20
amp.

4.9

CemuHap. Hyxneunoseie
KUCIOTHL.  [luppon, mnupuawH,
MypUHOBBIE M TMHPUMUJAUHOBBIC
ocHoBaHus"

22 -27
amp.

IIpakTnueckas padora Ne7
Pemenne OKCIICPUMCHTAJIBHBIX
3amad no teme «Pacro3HaBaHue
OpPTraHUYECKUX COeTMHEHUI.

22-27
amnp.

Pa3nea 5. BeicokoMoJIeKyIsIpHbIE coeAnHeHust (6 1)

51

OcHOBHBIE IIOHATUA XUMHHN
BBICOKOMOJIEKYIAPHBIX
COEAMHEHUI: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPU3aLUH,
CpelHsIsl MOJIEKYJIsipHasi Macca.

1

22-27
amnp.

5.2

OCHOBHBIE ~ METOIBI  CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUN —  TOJIMMEPHU3aLs
Y TTOJIMKOH/ICHCALIMS.
IIpencraBineHneo crepeoperymsp

HOCTH 1 HaJIMOJIEKYJISIPHOM
CTPYKTYPENOJIUMEPOB,

3aBUCUMOCTh CBONCTB
IIOJIMMEPOB oT ux

MOJICKYJISIPHOT'O

29 amnp.
-4 Mmas




1 HAJIMOJICKYJIAPHOI'O CTPOCHUA.

5.3 | IlonumepHsbie MaTepHalsbl. 29 anp.
[TnacTMacchr (TIOMATHIICH, - 4 mast
HOJIUIPOIIUJIIEH,

HOJUBUHUIIXJIOPUL, TIOJTUCTUPOII,
MOJUMETUIIMETaKpUIIAT,
MOJIMKapOOHATBHI,
MOJIMATHIICHTEpedTaaT).
Yrunuzauus u nepepaboTka
TUTACTHKA.

5.4 | DnacToMmepsl: HaTypaJIbHbBIA 29 amnp.
KayuyK, CHHTETUYECKHE KaydyKU - 4 Mas
(OyTanneHOoBBIH,

XJIOPOIIPEHOBBIN, H30NPEHOBBIN)
U CUJIMKOHBI. Pe3nHa.

5.5 Bonokna: HaTypajbHbIE 6-11

(mepcTh, MENK), UCKYCCTBEHHBIE Mas
(BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETUYECKHE (xarmpoH
U JIaBCaH). [Tomumepsl
CIELUAIBHOTO Ha3HauCHUsI
(TedoH, KeBJap,
3JIEKTPOIIPOBOJIAIINE MOIUMEPHI,
OuopasnaraemMble IOJIUMEPHI)

5.6 | Ilpaktnueckas pabora Ne 8. 6-11
Pemenne  sKCIEpUMEHTABHBIX Masd

3amad no Teme «Pacmo3HaBaHue
m1acTMacC 1 BOJIOKOH»




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus. 10 knace/Pymsurtuc I'.E., @enpaman @.I'., Axkimoneproe o0miectBo «M31aTenbeTBO
«Ipocsewmenue»; Beeaure cBOMl BapuaHT:

METOAUYECKHUE MATEPHUAJIBI V1A

YUUTEJIA

Xumus. unaktnueckuit Marepuait. 10 — 11 kmaccsl.

Pamenxuit A. M.;

TpenupoBovHbIe U IpoBepoyHbIe padboThl o XuMuH. 10 - 11 knacesr Pagenxuii A. M.;
Xumus. 10 knacc. [Toypounsie miansl no yueonuky I'.E.Pyn3uruca, ®.I'.denpamana M.
KuszeBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA YYEBHOE OBOPYJ1OBAHHUE

OBOPYAOBAHME JIUIAA TIPOBEJAEHUS JIABOPATOPHBIX,
MPAKTHYECKHUX PABOT, IEMOHCTPAIIUIA



