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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma 1o XWMMHH Ha YpPOBHE CpEIHETO 00Iero oOpa3oBaHUS
pazpabotana Ha ocHOBe DexepanmbHOTO 3akoHa OT 29.12.2012 No 273-03 «0O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa30BaTEILHON MPOrpaMMbl cpemHero oomero oopazoBanus(DPOIl
COO), mnpexacraBneHHpix B dDenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragaapre COO, ¢ yuérom Konneniuu npenojjaBanusi yaeOHOTo mpeameTa « XuMHUsD)
B o0Opa3oBaTenbHbIX oOpranum3zanuax Poccuiickoit denepanuu, peamu3yoNx
OCHOBHBIE 00pa3oBaTEIbHBIE MPOTrPaMMbl, U OCHOBHBIX MOJIOXKEHUN «CTpareruu
pa3BuTua BocnutaHud B Poccuiickoit ®enepanmuu Ha nepuon a0 2025 ropan
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OBHIASI XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
«XHUMMUS»

XuMUs Ha ypOBHE yriyOJaEHHOTO U3YUYEHHs 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAY4YHOro oOpa3zoBanus ydauuxcs 10 kiaccoB. M3ydyenue mpeamera,
peanuzyemMoe B yCIOBUSAX JuddepeHInpoBaHHOTO0, NPOPUIBLHOTO OO0ydYeHUS,
MPU3BAHO OOECMEYUTh O00IIE00Pa30BATENbHYI0 U OOLIEKYIbTYPHYIO IOJATOTOBKY
BBIITYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO ISl afanTali UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM JKM3HU B COIIMYME, a TaKxKe JIJIs MPOJOHKEHNUS O0yUeHUSI B OpraHU3aIIHsIX
npodecCuoHanbHOr0 00pa3oBaHMs, B KOTOPbIX XHUMHS SBJSIETCS OJHOM U3
MPUOPUTETHBIX JUCITUTUIHH.

B mporpaMMe 1mo XuMumM HazHAUYCHUE TIPeaMeETa « XUMUS) MOJIy9aeT MOIPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU C OCHOBoNonararomumu nosoxenusmu ®I'OC COO
O B3aUMOOOYCJIOBJIEHHOCTU L€JeH, COAepKaHMs, PE3yJIbTaTOB OOyuYeHUs U
TpeOOBaHMUI1 K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB. CBUIETEIHCTBOM TOMY SIBIISIFOTCS
CJICYIOIIHE BHITIOIHIEMbIE IPOrPAMMOI 10 XUMHUU (PYHKITHH:

* IH()OPMALIMOHHO-METOIMYeCKasi,  peanu3alus  KOTOpod  oOecreuuBaet
MOJTly4YeHUE TPEJICTABICHHUSI O IEJNAX, COACpKaHUH, OOIIeld cTpaTeruu OOydeHHs,
BOCIIUTAHUSA U PA3BUTHsI 00YJAIOIIUXCS CPEACTBAMH MTPEIMETa, N3y4aeMOTro B paMKax
KOHKPETHOTO TTpoQuis;

« OPTaHU3AIMOHHO-TNIAHUPYIOIAs, KOTOpas TMpeayCMaTpUBaeT OMpEeeICHHUE:
NPUHILIATIOB CTPYKTYPUPOBAHHUS H  TOCJIEIOBATEIIbHOCTH H3Y4YeHHUS Yy4eOHOTO
MaTepuaia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHK; IMOJXOJ0B K
(GOpMUPOBAHUIO CONEPIKATEITHLHOW OCHOBBI KOHTPOJSI M OLIEHKH 00pa30BaTEIbHBIX
JOCTHKEHU OOydJalomuXcsi B paMKaX HMTOTOBOM arTecTaluu B (GopMe €TUHOTO
roCy/IapCTBEHHOI'O AK3aMEHa M0 XUMUH.

[Tporpamma asist yriayOIE€HHOTO U3yUeHUsT XUMUU:

« yCTAaHABIIMBAaeT MWHBAPUAHTHOE TPEIMETHOE COJepKaHHe, 00s3aTebHOE IS
M3Y4YCHUSI B paMKax OTACJIBbHBIX Mpoduiieid, mpeaycMaTpuBaeT pachpeleieHue u
CTPYKTYpUPOBAHHKE €ro MO KJIaccaM, OCHOBHBIM COJIep)KaTeIbHBIM JTUHUSM/pa3aesiaMm
Kypca;

« Ta€T MPHUMEPHOE paclipesesieHre y4eOHOro BPEMEHH, PEKOMEHAYeMOro IJis
U3YUYCHUS OTMICITBHBIX TEM;

* [IPEJIaraeT MPUMEPHYIO MOCIEA0BaTEIbHOCTh U3yUEeHHs] Y4eOHOro MaTepualia



C YYETOM JIOTUKH MTOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U MEXXIIPEAMETHBIX CBSI3EH;

« TAa€T METOJUYECKYI0 MHTEpPIpPETalrIO 1ele U 3a7a4 U3ydeHHs MpeaMeTa Ha
yIIyOJIEHHOM YPOBHE C y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIIHETrO
o011ero 06pazoBaHus, COACPKATEILHON XapaKTEPUCTHKU INITAHUPYEMBIX PE3yIbTaTOB
OCBOCHMsI OCHOBHOM 00pa30BaTeIbHON MpOrpamMMmbl CpeTHEro OOIIero oopa3zoBaHUs
(JINYHOCTHBIX, METAINIPEAMETHBIX, TPEAMETHBIX), @ TAK)KE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENBHBIX JCUCTBUN OOYYaIOlIErocss MO OCBOCHHIO COJCP KAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM MO3UIMSAM B MPOrpaMme MO XUMHH MPEeayCMOTpeHa
PEEMCTBEHHOCTh C 00yYeHHEM XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsL.
3a mpenenamMu  YCTAHOBJIEHHOM  MporpaMModl MO  XUMHUU  00s3aTeNbHOU
(MHBapHaHTHOM ) COCTABJISIONIEH COZIEpKaHUs YUeOHOTO ITpeIMeTa « XUMHUSD OCTaETCs
BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOM COCTaBIIONICH, KOTOpas JIOJDKHA
OTIPEJIEISTHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs 00yUeHHUs.

B cooTBercTBUM € KOHIIENTyanbHbIMU NoJI0keHUAME OT'OC COO 0 Ha3HaueHUH
peaMeToB 0a30BOro W yriayOJIEHHOTO ypoBHEH B cucteMe audpepeHInpOBaHHOTO
oOyueHus Ha YpOBHE CpeIHEro o0uIero 00pa3oBaHus XMMUs HA YPOBHE yIIIyOJIEHHOTO
M3YUYCHHS HAIIPABIICH HA PEAIU3aLMI0 MPEEMCTBEHHOCTH C IMOCIEAYIOUIUM 3TarloM
MOJYYEHUS] XHUMHYECKOTOo O0Opa3oBaHMs B paMKaxX HU3YUYCHHs] CHEIUATbHbBIX
€CTECTBEHHO-HAYYHbBIX U XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUsAX CPEIHETO
npodeccuoHanbHOr0 00pa3oBaHus. B 3Toi CBs3M u3ydeHHE TpeaMera «XUMHs»
OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA PACHIMPEHUE U YIyOJIeHUE TEOPETUUECKON U
MPaKTUYECKON TMOArOTOBKH OOYYarOIIMXCs, BbIOPABIIMX ONpPENEIEHHBIN TpOodHIb
oOyuyeHus, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOMIEr0 MOIYyYEHUs] XUMHUECKOTrO
oOpa3oBaHUs B OpraHu3alusax npoeccuoHaibHOro odpazoBanus. Hapsay ¢ atum, B
ceere TpedoBanuii @DPI'OC COO K mMIaHUPYEMBbIM pe3yJbTaTaM OCBOEHUS
dbenepanpHOli  00pa3oBaTEIBLHONM IIPOrpaMMBbI  CpPEAHEro O0O0IIero 00pa3oBaHUS
U3y4yeHue npeaMera « XUuMus» OpUEeHTUPOBAHO TaKXKe Ha pEelIeHUE 337a4 BOCTIUTAHUS
U COIMAJIbHOIO  pa3BUTUS  oOydyarouuxcs, Ha  (OPMHUpPOBAHME y  HHX
OOIIEUHTEIUICKTYabHBIX YMEHUM, YMEHUU paldOHAIM3allMd Yy4eOHOro Tpyaa U
O0OOIIEHHBIX  CHOCOOOB  JIEATENIBHOCTH, HMMEIOIMMNX  MEXKIUCIUIITMHAPHBIM,
HAJMPEIMETHBIA XapaKTep.

CocraBnsitomuMu  ipeMera «XuMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3yYEHUS
ABIAIOTCA  yrayOnéHHele Kypcbl — «Opranmueckas xumusi» u «OOmas wu
Heopranudeckas xumus». [Ipu ompeneneHnn Moaxoa0B K OTOOpPY U CTPYKTYpPHOM
OpraHU3alliU COJIEPKAHUS ATUX KYPCOB B MPOrpaMMe MO XUMHUU 3a OCHOBY NPUHSITHI
nosioxkeHus ®I'OC COO o paznuuusix 0a30BOro M yriayO0aéHHOTO YpOBHEN U3yUYEHUS
npeaMera.

OcHoBy coxaepxaHus KypcoB «Opranuueckas xumus» #u «OOmas u
HEOPTaHUYECKasi XMMHUsD COCTABJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM U YMEHH,
OTHOCAILIMXCS K 0a30BOMY YPOBHIO M3yuU€HHUs INpeaMera. JTa CUCTEMa 3HaHUU
NOJIy4aeT OIpPEACIIEHHOE TEOPETUYECKOE JOMOJHEHUE, MO3BOJIIIOLIEE OCO3HAHHO
OCBOUTBH CYIIIECTBEHHO OO0JbIINi 00BEM (pakTOorOrHUEeCKOro MaTtepuana. Tak, Ha
yIIIyOJIEHHOM YPOBHE U3YUYEHUS IIpeIMeTa 00ecrneueHa BO3MOKHOCTh 3HAYUTEIBHOTO
yBEIUYCHHS 00bEMA 3HAHUN O XUMHUYECKHUX JJIEMEHTAaX U CBOMCTBAX UX COCTMHECHHM
HAa OCHOBE pACIIMPEHUS U YIIIYOJICHUsS] TPEJCTaBIEHUH O CTPOSCHUU BEIIECTBA,
XUMHUYECKON CBSA3M U 3aKOHOMEPHOCTSX MPOTEKAHMS PEeaKluid, paccCMaTPUBAEMBIX C



TOYKH 3PEHHS] XUMUYECKON KMHETUKN U TEPMOJMHAMUKY. V3ydueHne nepuoanaeckoro
3akoHa U [lepuonuyeckod CcHUCTEMbl XHUMHUYECKHUX JJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX TIPEACTABICHUSIX O CTPOCHUU AaTOMA.
XUMHYECKas CBSA3b OOBICHACTCS C TOYKH 3PEHUS SHEPTETUUSCKUX U3MEHEHUH TpH e
0o0pa30BaHUU U Pa3pYLIECHUH, & TAK)KE C TOUYKH 3pEHUS MEXaHU3MOB €€ 00pa3oBaHMUs.
N3yuyenue TUIOB peakuuii aomnoyiHsercss (GOpMHpPOBAHUEM TMPEJCTaBICHUN 00
AIEKTPOXUMHUYECKUX MPOILECCAX U IEKTPOIU3E PACIUIABOB U PACTBOPOB BEIIECTB. B
Kypce OpraHM4yecKOM XHMHUM TIPH PACCMOTPEHUH PEAKIMOHHONW CHOCOOHOCTU
COCJIMHEHU yJensieTcs 0co00e BHUMaHKE BOIIPOcaM 00 AJIEKTPOHHBIX 3(dekTax, o
B3aHMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaxX PEeakIuu.

Oco0oe 3HaueHne UMEET TO, YTO Ha COAEpP’KaHHUE KYypPCOB XUMUU YIIIyOJIEHHOTO
YPOBHSI U3YUEHUS JJI KIACCOB ONpeAeEHHOro npoduis (rJiaBHbIM 00pa3oM Ha UX
CTPYKTYpY U XapakTep [ONOJHEHUN K oOIIed cucreMe NpeAMETHBIX 3HaHUM)
OKAa3bIBAIOT BIIMSIHUE CMEXKHBIE MPEeAMETHI. Tak, HalIpuMep, B COACPKAHUU IPEeIMETA
JUISL KJIACCOB XUMMKO-(pU3UYecKoro mnpoduiis O0iblIoe 3HAaYeHHE OyayT HMETh
AJIEMEHTHI y4eOHOr0o MaTepuaiia o oouei xumuu. [Ipu nzyyenun npeamera B JaHHOM
clly4ae akleHT OyJieT cJielaH Ha OOIIHOCTh METO0B MO3HaHUs, OOITHOCTh 3aKOHOB U
TEOpUl B XUMUU U B (PU3UKE: ATOMHO-MOJICKYJISIpHAsl TeOpHsl (MOJIEKYJIsipHasl TeOpUs
B (u3MKe), 3aKOHbI COXPAHEHHS MacChl W DHEPrUHU, 3aKOHBI TEPMOJUHAMUKH,
AJIIEKTPOJIN3a, IPEICTABICHUSA O CTPOCHUU BEILIECTB U JIPYTOE.

B 10 xe Bpems B cofiep:kaHuM MpeMeTa sl KJIIaCCOB XUMUKO-OUOJIOTMYECKOTO
npodusst O0JBIINNA yAETbHBIN BeCc OyIeT UMETh OpraHnyeckas xumus. B atom ciydae
MPEJOCTABISACTCS BO3MOXKHOCTh JiJii  OoJjiee  OOCTOATENIBHOTO  PaCCMOTPEHUS
XUMUYECKON OpraHu3alliy KJIETKH KaK OMOJIOTMYECKOM CUCTEMBI, B COCTaB KOTOPOM
BXOJST, K TMPUMEPY, TaKU€ CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIUMHAbI, OEJKH,
YIJIEBOJIbI, HYKJIEMHOBBIE KUCJIOTHI U ipyrue. [Ipu 3ToM 3HaHUS 0 COCTaBE U CBOMCTBAX
MIPEJICTABUTENIE OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIY’KAaT OCHOBOW IS
M3YUYCHHUSI CYIIHOCTHU MPOIECCOB (POTOCUHTE3A, AbIXaHMUS, TUIICBAPEHUS.

B nmnnmane QopMupoBaHHsT OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJOB MO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUW U3y4YeHue TmpeaMera «XuMHs») Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SX C YYEOHBIMM TMpPEIMETaMH, BXOJAIIUMH B COCTaB
npeaMeTHbIX obnactelt «EcTecTBeHHO-HAy4YHBIE MpeaMeTs», «MaremaTuka W
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

HEJIU U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUS»

[Ipu n3ydyennn y4eOHOTO TIpeaMeTa « XUMHUS» Ha YTiayOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO U CpeaHero ooOmiero odpazoBanus (Ha 6a30BOM ypOBHE),
3a/1aueil MepBOCTENEHHON 3HAUUMOCTH SIBJIsIeTCS POPMHUPOBAHUE OCHOB HAYKU XUMHUU
KaK 00JIJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JeATEILHOCTH YeTIOBEKa
U OJHOIO M3 KOMIIOHEHTOB MMPOBOW KyJbTypbl. Pemenue d5TOM 3amadun Ha
yIIIyOJIEHHOM YPOBHE M3YUCHHUS MPEeIMETa MperoaracT peaan3aiuio Takux IeseH,
KakK:

«(popMUpOBaHME TPEACTABJICHMWI: O MaTEpPUATLHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUWA MPUPOJABI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ BEIyIIed pojii B OOECIEeUEeHWH YCTOWYMBOTO Pa3BUTHS
YEJIOBEUECTBA: B PEHICHUHM TPOOJIEM IKOJIOTHYECKON, YHEPTEeTHUYECCKON M THUIICBOM



0€30MacHOCTH, B PA3BUTUU MEJULIMHBI, CO3JaHUU HOBBIX MATEPHAIOB, HOBBIX
MCTOYHUKOB SHEPTUH, B OOECHEUYEHHHM PAIMOHAIBLHOTO MPUPOJONOIb30BaHUS, B
dbopMHUpPOBaHUN MUPOBO33PEHUS U O0IIEH KyJIbTYPhI UETTOBEKA, a TAKKE SKOJIOTUUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

* OCBOGHUE CHUCTEMbI 3HAHUH, JISKAIUX B OCHOBE XMMUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAAMEHTAIBHBIX MOHSATHH, 3aKOHOB U
TEOpU XUMHUHU, COBPEMEHHBIX IPEJICTABICHUNA O CTPOCHHMH BEIIECTBA HA Pa3HBIX
YPOBHSIX ~ —  aTOMHOM,  HMOHHO-MOJIEKYJISIDHOM,  HAJMOJIEKYJSIDHOM, O
TEPMOJIMHAMHYECKUX U KUHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX
peakinii, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX, 00 00X
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

« (popMuUpoBaHUE y 00YUaIOIIMXCS OCO3HAHHOTO MOHUMAaHUs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHUMHUYECKUX 3HAHUU I OOBSICHEHHS KIIOUYEBBIX HACH W MpobieM
COBPEMEHHOW XUMUH, JJII OOBSICHEHUS W MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOJY; TPAMOTHOTO pEIICHHUs] MPOoOJeM, CBSI3aHHBIX C
XUMHEW, NPOTHOZMPOBAHMUSA, AaHAIN3a W OLEHKA C NO3WLHM DKOJOTHYECKOMN
0€3011aCHOCTH MOCJIEACTBUI OBITOBOM U MPOU3BOACTBEHHOM JEATEILHOCTH YEJIOBEKA,
CBSA3aHHOM C XUMHYECKHM TIPOM3BOJICTBOM, HCIIOJB30BAaHHEM U MepepaboTKon
BEILECTB;

* YLIIyOJICHUE TIPEJICTaBIICHUN O HAyYHBIX METO/1aX MO3HAHUS, HEOOXOIUMBIX JJIs
NpUOOpPETEHUs] YMEHUI OpPUEHTUPOBATHCS B MHUPE BEIIECTB U OOBSCHEHUS
XUMHUYECKUX SIBJICHUH, IMEIOIINX MECTO B MPUPOJIC, B IPAKTUICCKOMN NEITEITHHOCTH H
MTOBCEHEBHOM KU3HHU.

B mane peanuzanuu mepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAOIINX
(GYHKIIUN 1ETOCTHOM CHUCTEMBbl CpeIHEro oO0Iero oOpa3oBaHUs TPU HU3YUYECHUU
npeaMera «XUMHs» Ha yrilyOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh NMPUOOPETAOT
TaKHe 1eJId U 3aJ1a4M, KaK:

* BOCIIUTAaHUE YOKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUIA TIPUPOJIBI, YBAKEHUS K
npolieccy TBOpYECTBA B O0JACTH TEOPETUUYECKUX W MPHUKIATHBIX HCCIEIOBAaHUN B
XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

«pa3BUTHE MOTHBAIlMM K OOYYEHUIO U T[IO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M CaMOBOCIIUTAHUIO HA OCHOBE YCBOCGHHS OOIIEUETOBEUECKUX
LICHHOCTEH;

* DA3BUTHE IIO03HABATEIBHBIX HHTEPECOB, WHTEUICKTYAJbHBIX W TBOPYCCKHX
criocoOHocTel oOydaromuxcsi, (GOpMHUPOBAHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K
caMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCIEIIHOM
npodeCCUOHAILHON 1 OOIIIECTBEHHON JEATEeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MOTPEOHOCTHU B 3I0POBOM 00pase *KHU3HU;

«(popMUpOBaHME YMEHMI U HABBIKOB Pa3yMHOTO MPHUPOAOIOIb30BAHUSA,
Pa3BUTHE DKOJIOTMYECKOW KYJbTYpbl, IPUOOPETEHHE OMNbITa O0OIIECTBEHHO-TIOJIE3HON
DKOJIOTUYECKOM AEATEIbHOCTH.

*

MECTO YUEBHOTI'O ITIPEJIMETA «XUMMUSI» B YYEBHOM IIVIAHE
O011ee yncI0 YacoB, MPEIyCMOTPEHHBIX JUTsl U3YYCHHS XUMHUH Ha YTITyOJICHHOM
ypOBHE cpenHero oomiero oopazosanus B 10 kimacce, cocraBimsier 105 wacos (3 vaca B
HEJIETTIO).



COJEP KAHUE YYEBHOTI'O IIPE/IMETA

10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpeameT W 3HaYEeHUE OPraHUYECKOW XMMHH, MPEICTABICHUE O MHOTO0OOpa3uu
OPraHUYECKUX COCTUHECHUMU.

DJEeKTPOHHOE CTPOCHUE aTOMa yTIepo/ia: OCHOBHOE M BO30YX AEHHOE COCTOSTHUSI.
BaneHnTHble BO3MOXHOCTH aToMa yriepoia. XUMHUYEcKas CBSI3b B OPraHMYECKHX
coequHeHMsIX. Tumbl TMOpHAM3AMA aTOMHBIX OpOuTanel yriaepoaa. MexaHU3MBbI
oOpa3oBaHUsS KOBAJICHTHOW CBs3U (OOMEHHBIM W JOHOPHO-AKIENTOPHBIN). THIIBI
NepEeKphIBAaHUSI ATOMHBIX OpOuTanel, 6- u m-cBsi3u. OnuHapHas, ABOMHAS U TPOUHAS
cBsA3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJIaX OpraHuyeckux Bemiect. IloHsTHe o
CBOOOJIHOM pajivKae, Hykjieopuie 1 JIeKTpouIe.

Teopus cTtpoeHust oprannueckux coequHeHuil A.M. bytiepoBa U COBpeMEHHBIE
IPEACTABICHUS] O CTPYKTYpPE MOJIEKYJ. 3HaYE€HUE TEOPUU CTPOCHHSI OPraHMYECKHUX
COeIMHEHU. MoneKkyssipHble U CTPYKTypHbIE (popmyiibl. CTpyKTypHBIE (HOPMYJIBI
pa3IM4YHBIX BHUJIOB: pa3BEpPHyTas, COKpam€HHas, ckeneTHad. M3omepus. Buabl
WU30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE d(PPEKTHI B MOJEKYyIaxX
OpraHUYECKUX COCAUHEHUN (MHAYKTHUBHBIM U ME30MEPHBIN 3PPEKTHI).

[IpencraBienne o kiaccupukauuyu opraHudyeckux BemiecTB. [lonstue o
dbynkuuonansHOM Tpynme. ['omonorus. ['omonoruueckue psiipl. CuctemMaTHdecKas
HOMeHKkIaTypa opranndeckux coeauHeHudd (IUPAC) u TpuBuHanbHble Ha3BaHUS
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobeHHocTH U KiaccU(UKaIMs OpraHUYecKux peakuud. OKHUCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKIIMHA B OPTAHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3y4YEHUS BEIIECTB M UX MPEBPallCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu OPraHWYECKUX BELIECTB U MaTepuajaMHi Ha UX OCHOBE,
OMBITHI N0 TPEBPAIIECHUIO OPTraHUYECKUX BEIIECTB NpPHU HArpeBaHWM (IJIaBJICHUE,
oOyriavBaHUE U TOpPEHHE), KOHCTPYHpPOBaHHE MOJENEH MOJEKYJd OpraHu4ecKHX
BEILECTB.

YrieBoaopoasl.

Ankanbl. ["'omonoruueckuii psifi aakaHoB, oOmias GopMyiia, HOMEHKIATypa H
M30Mepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ ajKaHOB, SP -
ruOpuau3aiysi aTOMHBIX OpOuWTaneil yriepoaa, G-cBsi3b. PU3NUYECKHE CBOWCTBA
aJIKaHOB.

XUMUYECKHE CBOICTBA aJKAHOB: pEaKUHMH 3aMEIICHUs, H30MEpPU3AINH,
JNEruIpUPOBaHUs, UKIU3alUM, MUPOJIM3a, KpekuHra, ropenus. [lpeacraBieHue o
MEXaHHU3Me PEAKIUi PauKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupojie. CriocoObl MOTyYeHHUs U IPUMEHEHHE aJTKaHOB.

[uxnoankanel. O6mas dhopmyna, HOMEHKIaTypa U uzoMepus. OCOOCHHOCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MaJbIX (IIUKIIOMPOINAH, ITUKIOO0YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, ITUKIOTEKCaH) MUKI0aTKaHoB. CrocoObl TOMydYeHHs] U TTPUMEHEHNE
LUKJIOATKAHOB.

AnkeHbl. ['oMonornueckui psii aakeHoB, oOmiast ¢opmysia, HOMEHKIIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJ AJTKEHOB, SP2-THOpHIN3AIHS



aTOMHBIX OpOuTanen yriepoja, 6- u n-cBsa3u. CTpyKTypHas U reomeTpudeckas (Iuc-
TpaHc-) uzomepus. OuU3nveckue CBOMCTBA aTKEHOB. XMMHUYECKUE CBOMCTBA: PEaAKIINU
MIPUCOEANHEHNS, 3aMEILICHUS B O-TI0JI0KEHUE TIPU JBOMHOMN CBSI3H, MOJUMEPU3ALNUN U
okucnenus. IlpaBmno MapkoBHukoBa. KauecTBEeHHbIE peaklMy HA JBOMHYIO CBS3b.
CriocoObl IOJTy4YeHHsI U IPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONMpsHKEHHBIE, W30JIUPOBAHHEBIE,
Kymyauposaruvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONPSHKEHHBIX OUEHOB, 1,2- u 1,4-npucoenuuenue. [lonumepuzanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHUE aJIKaueHOB.

Ankunbpl. ['oMonorudeckuid psa aakuHOB, o0mmas Gopmysia, HOMEHKIATypa H
MU30MEpHs. DNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, Sp-
ruOpuau3aiusi aTOMHBIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA AaJIKMHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMM MPUCOECIUHEHHS, TUMEPU3ALUU U TPUMEPHU3ALINH,
okucieHus. KuciaoTHele cBOMCTBA AJIKUHOB, UMEIOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiuu Ha TPOilHYIO CBsi3b. CrOcoObI MOJYYEHHS U IPUMEHEHUE
AJIKUHOB.

Apomatudeckue yriaeBoopoabl (apeHsl). 'omonorudeckuil psi apeHoB, oOmas
dbopMyIia, HOMEHKJIATypa U U30MepUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKyJIbl OeH30Ma. duznueckue CBONCTBAa apeHOB. XMMHUUECKHE CBOMCTBA O€H30J1a U
€ro TOMOJIOTOB: PEAKIMM 3aMEIIeHUsT B OEH30JIbHOM KOJIbLIE U YTIJIEBOJOPOJIHOM
paaukaie, peakiuu MpUCOeANHEHU, OKUCIEHHE TOMOJIOroB 6eH3ona. [IpencraBnenue
00 OpPUEHTHPYIOILIEM JCUCTBUM 3aMECTUTENIEd B OEH30JbHOM KOJIbLIE Ha IPHUMEPE
QIKWIBHBIX PAJUKAIIOB, KapOOKCUIIbHOM, THAPOKCUIBHOM, aMUHO- U HUTPOTPYIIIIHI,
aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ctupoia. [lonnmepusanus
ctupoia. CrnocoObl MOTyYEHUs U TPUMEHEHUE apOMATUYECKHUX YTIIEBOAOPOIOB.

[Ipuponuseiii ra3. IlonyTtHble HedTsHBbIE Ta3pl. HedTh u €€ mpoucxoxxaeHue.
KameHHbIil yronp ¥ mpoAykTsl ero nepepadotku. CrocoObl nepepaboTku HeTH:
MEpPEroHKa, KPEeKUHT (TEPMHUYECKUN, KATAIUTUYECKUM), PUDOPMUHT, MHUPOJIU3.
[IpoaykTel nepepabOTKu HEPYTU, UX TPUMEHEHHUE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMEIEeHHUs] TrajoreHa Ha  THAPOKCOTPYMIY, HUTPOrPyIIy, LHMAHOTPYyMIy,
amuHOrpynmy. J[eficTBre Ha TalOreHIPOM3BOHBIE BOJHOIO U CIMPTOBOIO PacTBOpa
meénoun. B3amMmonencTBue auUTaloreHaJKaHoOB ¢ MarHueM W OUuHKOM. IloHsTHE O
METaJUIOOPTaHUYECKUX  COCAMHEHMsX. VIcmonb30BaHWE  TallOr€HIPOU3BOIHBIX
YTJIIEBOJIOPOIOB B OBITY, TEXHUKE U MTPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/IbI M3yUYEHHUSI BEILIECTB U UX MPEBPAIICHUN: U3yUECHHE
(bu3MYEeCKUX CBOMCTB YTJEBOAOPOAOB (PAaCTBOPUMOCTH), Kaue€CTBEHHBIX peaKUUn
YTJIIEBOIOPOAOB PANIMYHBIX KJIaccoB (0OeclBeunBaHue OPOMHOM MM MOJAHON BOJIBI,
pacTBOpa IepMaHraHaTa KaJldsg, B3aUMOJEWUCTBHE aleTWIeHa ¢ aMMHUaYHbIM
pactBopoM okcuia cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE YTiepoaa U BOAOpOa B
OpraHMYECKUX BEIIECTBAX, IIOJYYEHUE OTWIEHAa W HW3YYEHHE €ro CBOWCTB,
o3HakoMJieHue ¢ koymekuusmMu «HepTts» u «Yroawsy, ¢ obOpasmamu miacTMacce,
KaydyKOB W  pE€3WHbl,  MOJECIMPOBAHWE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJIOr€HIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kucnopoaconepxamiue opranuieckue coeAUHEHMS.

[IpenenbHble 0JHOATOMHBIE CIUPTHI. CTpOeHUE MOJIEKYJ (Ha TpUMEpPE METaHoIa



u sraHona). ['omonmornueckuii psim, obmias (Gopmyna, u3omepus, HOMEHKIATypa U
kinaccudukanua. Pu3nyecKre CBOWCTBA TMPEACNIbHBIX OJHOATOMHBIX CIIMPTOB.
BonoponHble CBSI3M MEXAY MOJEKYJaMH CIUPTOB. XMMUYECKUE CBOMCTBA: PEAKIINU
3aMEIICHUsA, JEruApaTali, OKHCIICHUS, B3aWMOJCHCTBUE C OpPraHUYEeCKUMU U
HEOPraHUYECKUMH KuciaoTamu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIIHPTHI.
JleficTBUe STaHONa MU METaHOJa Ha OpraHu3M uenoBeka. CrnocoObl MOMydYeHUs U
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »¢upsl, HOMeHKIaTypa U u3oMmepus. OcoOEHHOCTH (U3HUECKUX U
XUMUYECKUX CBOMCTB.

MHoroatoMHble CHOUPTHI — OJTWICHTJMKOJIb W TiHIepuH. Dusznueckue u
XUMUYECKUE CBOMCTBA: PEAKLMM 3aMEUICHHUs, B3aUMOJICHCTBUE C OPTaHUYECKUMH U
HEOPTaHUYECKUMH KHUCJIOTaMH, KaUECTBEHHAsl peaklsi HA MHOTOATOMHBIEC CIIHPTHI.
[IpencraBienre 0 MexaHU3MeE peakiuii HykieopuibHOro 3amenieHusd. JleiicTBue Ha
opranusm yesnoBeka. CriocoObl MOMy4YeHUsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CrpoeHuE MOJEKYJbl, B3aUMHOE BIHMSHUE TUIPOKCOTPYIIIBI U
O0eH3onpHOrO sAnpa. dusnueckue cBoicTBa (eHosa. OCOOEHHOCTH XHUMHUYECKHUX
cBOMCTB (peHosa. KauectBeHHbIe peakiuu Ha ¢eHo. TokcuuHocTh heHomna. Crnocoob
NoJIy4eHus U mpuMeHenue geHosna. OeHondpopmanbaeruaHas cCMoJa.

KapOoHubHbIE COSAUHEHUSI — allbJICTUbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpynmbl. ['oMonorudyeckue psiibl aldbJETUIOB M KETOHOB, 0O0IIas
dbopmyna, usomepus U HoMeHKIaTypa. Ou3ndeckue CBONCTBA albAETHUIOB U KETOHOB.
XUMHUUYECKHE CBOMCTBA AIbJAETUI0B U KETOHOB: PEAKIMU NTpUCcOeAUHEHN. OKUCIECHUE
aNbJACTUIOB, KAYECTBEHHBIC peaKlUu Ha anbaerujbl. CnocoObl NOJy4YEHUS W
MPUMEHEHUE aIbJAETUI0B U KETOHOB.

OIHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepus u HomeHkiatypa. Ousznueckue CBOMCTBA
OJIHOOCHOBHBIX TIPEICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOmHBIE CBSI3U MEXIY
MOJIEKyJIaMHd KapOOHOBBIX KHCJIOT. XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKalMU, peaklud C Y4aCTUEM YTJIEBOJOPOJHOIO paauKaa.
Oco0eHHOCTH CBOMCTB MypaBbHUHON KUCIIOTHI. [IoHsATHE O TPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT — CJIOXHBIX 3(upax. MHorooOpa3ue kapOOHOBBIX KHUCIOT. OcoOeHHOCTU
CBOMCTB HEMpEACIbHBIX M apOMATHYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCIIOT, THIPOKCUKAPOOHOBBIX KHCJIOT. IlpeacTaBuTenu BBICHIMX KapOOHOBBIX
KUCJIOT: CTE€apUHOBAs, NAJIbMUTHUHOBAS, OJICUHOBAS, JUHONEBAs, JUHOJIEHOBAs
KUCIOThI. COCOOBI MOTyYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxupie >¢upsl. ['omomoruueckuit psig, obOmas dopmyna, u3oMmepus u
HOMEHKJIartypa. PU3NYECKME U XMMHUYECKUE CBOMCTBA: THAPOJIU3 B KHUCIOW U
LIEJIOYHOM cpelie.

Kupwi. Ctpoenue, pusndeckne U XUMUYECKHE CBOMCTBA KUPOB: THUIPOJIU3 B
KHUCJION M 1ienodyHor cpeae. OCOOEHHOCTH CBOMCTB >KMPOB, COAEPM AIIMX OCTaTKU
HeTpeeTbHbBIX JKUPHBIX KUCIIOT. JKUphl B Ipupo/Ie.

MpbLI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepucTika yriaeoaoB. Kiaccudukanus yrneBogoB (MOHO-, TU- U
nonucaxapuabl). MoHocaxapubl: TUIIOKO3a, (pyKTO3a, rajakro3a, puodosa,
ne3okcuprOo3a. dusnueckue CBOMCTBA M HaxoXJeHue B mpupojae. dorocuHTes.
XUMHUYECKHE CBOMCTBA IJIFOKO3bI: PEAKLIHUHU C YYaCTUEM CIUPTOBBIX U aJIbJECTHIHOU
IpyIIl, CIUPTOBOE U MOJIOUHOKHKCIIOE OposkeHue. [IpumMeHeHune ritoko3bl, €€ 3HaueHue



B JKU3HEICATENBHOCTH Opranusma. [lucaxapuabl: caxaposa, MajlbTO3a M JAKTO3a.
BoccranaBnuBaromue M HEBOCCTaHaBIMBaromue — aucaxapunabl.  ['maponus
nucaxapunoB. Haxoxzaenue B mpupone u npumeneHue. [lomucaxapuasl: Kpaxmad,
TIMKOTeH U ueumono3a. CTpoeHHe MaKpOMOJEKyJ Kpaxmala, TJIMKOTeHa |
HEeJUTI0103bl. PU3NYECKHE CBOMCTBA KpaxMalla U HEJUTI0JI03bl. XUMUYECKHE CBOMCTBA
KpaxMaJjia: THAPOJU3, KAYECTBEHHAsl peakuus C HOJOM. XUMHYECKHE CBOMCTBA
IEJUTFOJIO3BI: THIPOJIU3, TIOydeHne AU POB 1eUTI0NI0361. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTANbHBIE METOIBl M3Y4YEHUs BEIIECTB M HX MNPEBPALICHUN:
PacTBOPUMOCTh Pa3IMYHBIX CIOUPTOB B BOJIC, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE 3TUJIOBOTO CIHPTA B AJBJIETU] HA PACKAIEHHOW MEIHON IPOBOJIOKE,
OKHUCJICHHE JTHJIOBOTO CIHMpPTa IUXPOMATOM Kaliuig (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THAPOKCUIAOM
muammuncepedpa(l) u ruapokcunom meau(Il)), peakius riuiepruHa ¢ TUAPOKCUIOM
meau(Il), xuMuueckure cBOWMCTBa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJICHCTBUE
pacTBopa TioKo3bl ¢ rugapokcuaoM meau(ll), BzaumoaeiicTBue Kpaxmalia ¢ HOJIOM,
pelieHne IKCIepUMEHTAIBHBIX 3a/1a4 1o TeMaM «CrupThl U PpeHombny, «KapOooHoBbIe
KUCIIOTHL. ClI0KHBIE 3(DUPBD.

A3o0Tcoaep:kalue OpraHundecKue cCoeJuHEeHH .

AMMHBI — OpraHMYecKHe MpPOU3BOJIHbIE ammuaka. Knaccudukaims amMuHOB:
anuQaTUIeCKue U apOMaTUIYECKUE; TIEPBUYHbBIC, BTOPUYHbIC U TpeTudHbie. CTpoeHue
MOJIEKyJ, oOmas Qopmysia, U30MepUsi, HOMEHKIAaTypa U (U3UYECKUE CBOMWCTBA.
XHUMHUYECKOE  CBOWCTBA  anu(aTHUYEeCKMX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
aJKAJIMPOBAaHNE, B3aUMOJEHCTBUE MMEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOM. Conn
ATKWJIaMMOHMSL.

AHUIVH — OpeACTaBUTEIb AMUHOB apOMaTH4ECKOro psaa. CTpoeHHEe aHWIMHA.
B3auMHoe BiMsHHME TPYNI aTOMOB B MOJIeKyJie aHuanHa. OCOOEHHOCTH XUMHUYECKHUX
cBoiicTB aHwinHa. KadecTBeHHBbIE peakiuu Ha aHWIMH. CriocoObl TMOJy4YeHUs U
npuMeHeHue anudaruueckux aMuHoB. [lonydyeHue aHuamHa U3 HUTPOOEH30JIA.

AmuHokuciioTel. HoMenknatypa u uzomepus. OTIenbHbIE NPEICTaABUTEIN (-
AMHUHOKHCJIOT: TJIMIWH, aJJaHuH. DU3n4eckue CBOMCTBA aMUHOKHUCIIOT. XUMHUYECKUE
CBOMCTBAa aMHUHOKHUCIOT Kak aM(OTEpHBIX OPraHWYECKUX COCAMHEHUN, pPEaKIus
MOJIMKOHJICHCAlUK, O00pa3oBaHWE TENTHAHOW CBs3u. buonornyeckoe 3HaueHue
aMUHOKHUCJIOT. CHHTE3 U TUAPOJIU3 NIENTH/IOB.

benku kak npupomneie nosmmepbl. l[lepBuuHas, BTOpUYHAsA W TpETUYHAA
CTpyKTypa OenkoB. XWMHYECKHE CBOWCTBAa OETKOB: THAPOJIN3, JCHATYypaIlus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJbHbBIE METOABl M3YUYEHHsS BEIIECTB W HUX IMPEBPAIICHUIM:
pacTBOpeHHe OEIKOB B BOJIE, JeHATypalus OCJIKOB TNpPH HArpeBaHHH, I[BETHBIC
peakiuud Ha  O€NKH, peIICHHE JKCICPUMEHTAJIbHBIX 3aJad 1o  TeMaM
«A3oTcozepKalMe OpraHuvYeCKUe COCAUHEHUs» U «Pacno3HaBaHUE OPraHUYECKUX
COCITUHEHUI».

BbicokomoJieKyIsIpHBbIE COeTUHEHMS.

OCHOBHBIEC TIOHATHSI XUMHHM BBICOKOMOJICKYJISIPHBIX COEAWHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJUMEPU3ALUU, CPEAHSAS MOJICKYJSIpHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUH —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCALIHS.



[Tomumepuble  matepuanbl. [lmactMaccbl  (HOJMATHIICH, MOJMIPONUIIEH,
HNOJMBUHWIXJIOPUA,  TMOJHUCTUPOJ,  HOJUMETHIMETAaKpWiIaT,  [OJMKapOOHATHI,
noJudTHIEHTepedTanar). Y Tuausauus u nepepaboTKa I1acTUKa.

DnacToMepbl: HaTypaJbHbI Kay4dyK, CHHTETUUYECKUE KaydyKu (OyTaaueHOBBI,
XJIOPONPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHblE (XJIONOK, LIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTaBCaH).

[Tonmumeps! crienuanbHOrO Ha3HaueHUs (Te(JIOH, KEBIAp, AJIEKTPONPOBOISIINE
HOJIUMEPBI, OMopazaraeMble MOJIUMEpHI).

OKCIEepUMEHTAJIbHBIE METOAbl HM3YYEHHMsS BEIIECTB W MX MPEBPALCHUN:
O3HaKOMJIEHHE ¢ oOpa3lamM MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB, pElICHUE SKCIIEPUMEHTANIBHBIX 3aa4 10 TeMe «Pacro3HaBanue miacTmace
Y BOJIOKOH».

PacuérHrie 3anaun.

HaxoxneHne MoJnekyissipHOM (opMysbl OpPraHMYECKOTO COEAMHEHUS 110
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, HAXOXKACHUE MOJIEKYJISIPHOU
(GopMyJIbl OPraHUYECKOI0 COEUHEHMS 10 Macce (00bEMY) NPOAYKTOB CrOpaHus, 1O
KOJIMYECTBY BewlecTBa (Macce, 00bEMY) MPOAYKTOB pEaKUUU W/HIM HMCXOJHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE
€ro XMMHYECKHX CBOMCTB WMJIM CIIOCOOOB IOJYUYEHUS, ONpPEIECICHHUE JIOJIM BBIXOJA
IIPOJYKTa PEAKLIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIIpEeIMETHBIX CBSI3€U IIPU U3YYEHUH OpraHn4YecKou xumuu B 10
KJIaCcCe OCYULIECTBIIIETCS 4Y€pe3 MCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHSATUH, TaK U MOHATUHN, IPUHSITHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1ue ecTecTBEHHO-HAayuYHbIe MOHSTHS: SIBJICHUE, HAyuyHBIH (hakT, TUIIOTE3a,
TEOpHsl, 3AaKOH, aHajIu3, CHUHTE3, KiaccuuKalus, HaOIIOAEeHUEe, HU3MEPEHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETTUPOBAHHUE.

duznka: Marepusi, aroMm, DJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HYHEPreTUYECKU YPOBEHbB, BEIIECTBO, TE€N0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(bu3nYecKue BeIMYHUHbI, €IMHUIIBI U3BMEPEHHUS, CKOPOCTh, SHEPIHsl, Macca.

buomorus:  kjeTka, opraHum3M, JKocucTeMa, Owocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TeTepOoTpO(dHBIA THUN NUTaHUsS, OpOKEHHE,
(dboTOCUHTE3, IbIXaHUE, OCJIKH, YTIIEBOIbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, JEPMEHTHI.

['eorpadusi: mose3Hble HCKOMaeMble, TOTINBO.

TexHOoNorus: MUIEeBble MPOAYKThI, OCHOBBI PAallMOHAJILHOTO MUTAHMS, MOIOIIINE
CpellCTBa, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA [IPOIPAMMBI 110
XUMHUN  HA  VIUIVBJIEHHOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

B cooTBeTrcTBHUM C CHCTEMHO-IEATEIbHOCTHBIM TIOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MPEeAMETa « XUMHUSD» HA YPOBHE CPEIHETO OOIIEro



0o0pa3oBaHMsI BBIACIEHBI CIEAYIOUINE COCTABIAIOIINE: OCO3HAHHE O0YYarOIIUMUCS
POCCHUHCKON  TpaXIaHCKOM  HMJAEHTUYHOCTH; TOTOBHOCTH K  CaMOpAa3BUTHIO,
CaMOCTOATENILHOCTH M CaMOOMPENEICHUIO; Halu4yhe MOTHBALMU K OOYyYEHHIO;
TOTOBHOCTh M CIOCOOHOCTh OOYyYarolUXCsl PYKOBOJACTBOBATHCS MPHHITHIMA B
oOlIeCTBE MpaBWIaMHM M HOPMAaMH TIOBEJCHUSA;, HaJU4he MPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIbTYpbI; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTD )KU3HEHHBIE I1JIaHBI.

JIM4HOCTHBIE  pe3ydbTaThl OCBOCHHSI IpeaAMeTa «XUMHUSD»  OTPaXKaroT
cOpPMHPOBAHHOCTh ONBITA IO3HABATEIbHOM M TMPAKTUYECKON JESATEIBHOCTU
oOy4Jaronuxcs B MPOIECCe peanu3aiu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4HOCTHBIE  pe3ynbTaTbl OCBOCHHS IpeaMeTa «XUMHUS»  OTPAKAIOT
c(OPMHPOBAHHOCTh ONBITA [O3HABATEIBHOM M TMPAKTUYECKON JEATEIbHOCTH
oOy4Jaronuxcs B Ipolecce peanu3aiui 00pa3oBaTesbHON 1eATeTbHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUsl 00yYaroIMMMCS CBOMX KOHCTUTYLIMOHHBIX IpaB M 00sA3aHHOCTEM,
YBaYKEHUS K 3aKOHY U MIPABONOPAJIKY;

NPEACTAaBICHUS O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOHM JEATEIBHOCTH MPU CO3IaHUHU YUEOHBIX
IPOEKTOB, PELICHUH YYEOHBbIX U MO3HABATENbHBIX 3a7a4, BBIIOIHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HAMEpPEHUs, JOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YUEOHOU AESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY W HAy4YHOMY HAaCIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

yBaXEHHUsST K TpoIleccy TBOpYECTBA B O0JACTH TEOPUU M MPAKTUYECKOTO
MPUIOKEHUS XUMUHU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3yJIbTaT JUIUTEIbHbIX
HAOJIOACHUM, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSHHOIO TpyJa
YUYEHBIX U IIPAKTUKOB;

WHTEpECa U MO3HABATEIBHBIX MOTUBOB B ITOJIYYEHHH M MOCIEIYIOIIEM aHAIU3E
uH(pOpMaIUK O MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 NTOBECHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU SIBJIICHUSAMHU, U
IIPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTHUPYSICh Ha MOpaJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM M C YYETOM OCO3HAHUS NOCIEACTBUMN
MOCTYIIKOB;

4) GpopMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTeH 310poBOro M  Oe3omacHOro obOpasza  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmoieHns TpaBui 0e30macHOro OOpaleHus ¢ BellecCTBaMU B OBITY,
ITIOBCEHEBHOM XKU3HU, B TPYJI0BOU JEATEIBHOCTH;

MOHUMAaHUS LICHHOCTH MPABWJI MHJIMBUAYaJIbHOTO U KOJIJIEKTUBHOTO O€3011aCHOTO



IIOBEJICHNS B CUTYaLUsIX, yTPOKAIOIMX 30POBBIO U )KU3HMU JIFOAEH;

OCO3HAHMS TIOCIEJACTBUNA W HENPUSATUS BPEIHBIX MPUBBIUEK (YNoTpeOaeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMSL:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIe1I0BATENHCKON
NeSTEIbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX ACSATEIbHOCTH;

YCTaHOBKM Ha aKTHUBHOE Y4YaCTHE€ B PELICHUM NPAKTHUYECKUX 3a7a4 COLMAIBHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YEHHUIO MpodeccHil pazaudyHOro poja, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMMWH;

YBAKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K  OCO3HaHHOMY BBIOOPY  MHJMBHUAYaJIbHOM  TPACKTOPHUHU
oOpazoBaHus, Oyayiien npodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX MJIAHOB
C YYE€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TU4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1€I€CO00pa3HOro OTHOLIEHUS K MPHUPOJAE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAaHUsl TJ00aJbHOTO XapakTepa HKOJIOTHYECKUX MpOoOJIeM, BIUSIHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLMATILHON CpEbl;

OCO3HaHUsl HEOOXOJUMOCTU MCIOJB30BaHUS JOCTHKEHUA XUMHUM JUUISI pELICHMUS
BOIIPOCOB PAlMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HETIPUATHUSA AEHUCTBUM, PUHOCIIINX BPE OKPYKAIOLIEW MPUPOIHON
cpele, yMEHHs MPOTHO3UPOBATH HEOJArONpPHUSTHBIE 3KOJOTUYECKHE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALLATH UX;

HaJM4yusl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHHUS, SKOJOTMYECKOM KYJBTYpHI,
OIBITA NEATEIBHOCTH JKOJIOTMYECKON HAIIPABICHHOCTH, YMEHHS PyKOBOICTBOBATHCS
VMU B NTO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMATILHOM MPAaKTUKE, CHOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJEOJIOTHH XeMo(poOuH;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

MHPOBO33PEHNS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOLIECTBEHHOM MIPAKTUKH;

NOHMMAaHUS CIeM(PUKU XUMUU KaK HayKd, 0CO3HaHUs €€ posid B GOopMUpOBaAHUU
PalMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO MpPEACTAaBICHHUS 00
OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B TO3HAHUMU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHUH MPOoOIeM COXpaHEHHS PUPOIHOTO PABHOBECHUS;

yOEKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJI COBPEMEHHOW [IUBUIIU3ALINN: B
e€¢ TYMaHUCTUYECKOM HaNpaBJIEHHOCTH W BAXKHOM POJIM B CO3JJaHUM HOBOM Oa3bl
MaTepUaJbHOU KYJIbTYphl, B PEIICHUU TJI00ANbHBIX MPOOJIEM YCTOMUNBOIO pPa3BUTHSA
YEJIOBEYECTBA — CBIPEBOM, JHEPIETUYECKOM, TIMIIEBOM M  DKOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 0OECIEYEHUHN YCIOBUN YCIEUIHOTO TpyJa U
HKOJIOTHYECKU KOM(POPTHOM KU3HU KaXA0T0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: IOHUMAHHUS CYIIHOCTH METOA0B MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydaemble
3HaHUS AJIs aHAJIM3a U OOBSICHEHHUSI IBJICHUHN OKPY’KaIOIEro MUpPa U MPOUCXOIALINX B
HEM HM3MEHEHHM, yMEHHs JenaTh 0OOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE HAy4YHBIX
(aKTOB U UMEIOIIMXCA JAHHBIX C LEbI0 MOJIYYeHHS TOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIBHO UCTIOIb30BaTh XUMUYECKUE 3HAHUS JIJISI PEIICHUS
po0JieM B PEaTbHBIX JKU3HCHHBIX CUTYAIIUAX;

WHTEpeca K MO3HAHMIO, UCCIICI0BATEIbCKON JCSTEIIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa30BaHHUIO U
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHMA TI0O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B pas3IUYHbIX cepax mpodeccrnoHanbHOM
JESITEIIBHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOECHHUS MNPOrpaMMbl [0 XUMHUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3Ha4YUMBbIC TULSI (dbopMupoBaHus MHUPOBO33pEHUS oOyuaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTPa’KaoIIue
LEJIOCTHOCTh HAyYHOW KapTUHBI MUpa U CchOeuu@uKy MEeTOAOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIUs, SBICHHE,
Ipolecc, CUCTEMa, HAy4YHbIM (PakT, NPHUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UccIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCcaJbHble Yy4eOHble JAEWCTBUA (I1O3HABATEIbHbIE, KOMMYHUKAaTUBHBIC,
pEryJIsITUBHBIE), OOecneunBarone GopMupoBaHue GyHKIUOHATBHON TPAMOTHOCTH U
COI[MATILHON KOMIIETEHIIUN 00YUarOIINXCs;

CHOCOOHOCTh OOYYaromMXCsl MCIOIb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSI 1 YHUBEPCAIIbHBIE YUEOHbIE AEMCTBUS B I03HABATEIBHOM
Y COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIe  pe3yJIbTaTbl  OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMHU.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

1) 6a30BbIe JJOrMYeCKHUe AeiiCTBUA:

CaMOCTOATENLHO  (OPMYJIMpOBaTh M aKTyallM3WpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh eI JACATSIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPUH WX
JTOCTHKCHHSI, COOTHOCUTD PE3YNIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

UCIIOJIb30BaTh TP OCBOCHMHM 3HAHUWA MPUEMBI JIOTHYECKOTO MBIILICHUS:
BBIICIIATh XapaKTepHbIC NpPHU3HAKH TIOHATHA M YCTaHABJIMBATh WX B3aMMOCBS3b,
UCITOJIB30BaTh COOTBETCTBYIOIIME MOHATHS JUIsi OOBSICHEHHS OTICIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMPATHh OCHOBAHUS M KPUTEPHH IS KJIaCCU(PUKAIIUN BEIIECTB M XMMHUYECCKUX
peaxKLuii;

yCTaHaBIMBATh  NPUYMHHO-CJIC/ICTBEHHBIC  CBS3M  MEXKIY  H3Yy4YaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIACHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO aHAJIOTHH ),
BBISIBIIAITH 3aKOHOMEPHOCTH U TPOTUBOPEYHMS B PAcCMATPUBACMBIX SIBICHHSX,
(GbOopMyTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh B TIPOIIECCE TMO3HAHHUS HCIIONB3YEeMbIe B XUMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBHIBATH MOJIEIBHBIC MPEACTABICHUS — XUMUYECKHMA



3HaK (CUMBOJ) 3JIEMEHTa, XUMHUecKast popMyJia, ypaBHEHUE XUMHUYECKON pPEeaKInu —
OpU pelIeHUH Y4eOHBIX I103HABAaTEIbHBIX M MPAKTUYECKUX 3a7ad, HPHUMEHATH
HA3BAHHBIE MOJEJIbHBIE IPEACTABICHUS ISl BBIABICHUS XapaKTEPHBIX IMPU3HAKOB
W3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJa/IeTh OCHOBAaMM METOJOB HAyYHOTO IO3HAHMUS BEIIECTB M XHMHUYECKHX
pEeaKUunii;

(GopMyJIMpOBaTh 1IEJIN U 33JJa4X MCCIIEAOBAHUS, UCIIOIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO ¢(hOPMYIMPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI 17151 POPMHUPOBAHUS THUIOTE3HI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU,

BJA/JIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEACHMUS
YUYEHHUYECKUX 3KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHSA HAOJIONATh 33 XOIOM
npolecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3ysbraT, (OpMyJIUpPOBATH
00O0OIIEHNSI U BBIBOJIBI OTHOCHUTEIBHO JAOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEI0BaHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh  OMNBIT  YYEHHYECKOW  MCCIEAOBATEIbCKOM M MPOEKTHOM
JESTEIIbHOCTH, TPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCKY
METO/IOB pEUICHUS MNPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pPa3Iu4yHbIX METO/IOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaALUHU (HAyYHO-TIOMYJIsIpHAS
JUTEpATypa XUMHYECKOTO COAEpKaHUs, CIIpaBOUYHbIE TOco0us, pecypcel HTepHEeTa),
aHaAJIM3UPOBATh HHPOPMAIUIO Pa3IMYHBIX BUJOB U (JOPM MIPEICTaBICHUS, KPUTUYECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYNUBOCTH;

(bopMyIUpOBaTh 3aMpPOChl U MPUMEHSITh Pa3IUYHbIE METOJbl NPHU TOHUCKE U
orbope wmHbOpPMAIIMHU, HEOOXOAUMOM NI  BBITIOJTHEHUS  y4eOHBIX  3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT  HUCIOJBb30BAaHUSA HMH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMAJIbHYIO (hOpMY Mpe/cTaBIeHUsT HHPOpMaluu
(cxemsl, rpauKu, TMarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYUYHBIN f3BIK B KAUECTBE CPEACTBA MPH padoTe ¢ XUMUYECKOM
uH(popMaue: IPUMEHITh MEXIPeIMETHbIE ((PU3nUYecKrne U MaTeEMaTUYECKUE) 3HAKH
Y CUMBOJIBL, (hOpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBUS:

3aJ1aBaTh BOIMPOCHI MO CYIECTBY 00CYK/1aeMOW TEMbI B XOJI€ AUATIOTA U/ WU
JIMCKYCCHUH, BBICKA3bIBATh UIeH, (OPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

BBICTYIIaTh C TIPE3CHTAIlMEN pe3yJbTaTOB IIO3HABATEIBLHON JEATEIIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUU



XUMHYECKOTO 3KCIIEpUMEHTa, MPAKTHYECKOH pabOThl IO HCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peau3allii Y4eOHOTr0 MPOeKTa, U (GOpMYyJIMPOBATH BBIBOIBI 110
pe3ysbTaTaM MPOBEACHHBIX HMCCIICIOBAHUN MyTEM COTJIAaCOBAHUS IMO3UIMHA B XOC
00CYXIEeHHsI 1 0OMEHA MHEHUSIMU.

PerJIHTI/IBHl)Ie YHuBepcCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂi

CaMOCTOATEJIbHO IUIAHUPOBaTh M OCYLIECTBJISITH CBOK IO3HABATEIBHYIO
NEeSATEIbHOCTh, Ompeaenss e€ Uend | 3aJayd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATHh IMpEAJIaraeMblii  aNropuT™M JEUCTBUU  mpu
BBITIOJITHCHUM YYEOHBIX M  HCCIENOBAaTEIbCKUX 3a/ad, BbIOWpaTh Hamboee
3¢ HeKTUBHBIN cIOCO0 UX pelIeHUs C YUETOM MOTYUYEHUsI HOBBIX 3HAHUM O BEIIECTBaxX
U XUMHYECKUX PEaAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMOaHaln3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3ybTaThl OCBOCHHUS MPOrpaMMBI 10 XUMHH Ha YriayOJIEHHOM
YPOBHE Ha ypOBHE cpeaHero oOmiero oopa3oBaHUs BKIIOYAIOT crielupUIecKue s
y4eOHOro mpeamera «XuMUsD Hay4dHbIC 3HAHUS, YMEHUS U CIOCOOBI JIEUCTBUN IO
OCBOCHHIO, MHTEPIPETAIlMU M IPeoOpa30BaHUIO 3HAHWUU, BHUABI JCATEILHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHUSA W TIPUMCHEHHWIO 3HAHWW B Pa3JIMYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJbHBIX KU3HCHHBIX CUTYallUAX, CBSI3aHHBIX ¢ XUMHEH. B
MporpaMMe Mo XMMHUH MPEAMETHBIC PE3YJIbTaThl MPEACTABICHBI M0 TO1aM U3YUYCHUS.

10 KVIACC

[IpenmeTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHUsD) OTPaKaroT:

c(OpMUPOBAHHOCTb MPEACTABIECHUI: O MECTE U 3HAUEHUU OPTaHUYECKON XUMHUU
B CHCTEME €CTECTBEHHBIX HayK M €€ poJId B 00ECHEYeHUH YCTOMYMBOTO Pa3BUTHUSA
YeJIOBEUECTBA B PEIICHUU TPOOJIEM SKOJOTUYECKOM, SHEPreTUUEeCKOW U TMHINEBOU
0€30MacHOCTH, B pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX MAaTEepUaIOB, HOBBIX
VMCTOYHUKOB SHEPIUH, B OOECHEUYEHHH PALMOHAIBHOTO MPUPOJIONOIb30BaHUS, B
(GbopMUPOBaHUN MUPOBO33PEHUS U OOIIEH KYJIbTYphI UETIOBEKA, @ TAKKE IKOJIOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUH,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAKOIINE MOHIATUS — XUMUYECKUN 3JIEMEHT, aTOM, PO W JJIEKTPOHHAs
00o0J104YKa aToma, s-, P-, d-aTOMHBIEC OPOUTAITH, OCHOBHOE U BO30YKIAEHHOE COCTOSIHHS
aTomMa, TUOpUAM3alMs aTOMHBIX oOpOWTaneil, WOH, MOJEKYyJa, BaJCHTHOCTD,
AIIEKTPOOTPHULIATENIEHOCTh, CTEIIEHb OKUCIIEHUS, XUMHUYECKAs CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHbII 00bEM, YTIEpOAHBIN CKeJeT, (PyHKIHOHAIbHAS TPpyIa, paguKal,
CTPYKTYpHbIE (opMysbl (pa3BEPHYTHIE, COKpALIEHHBIE, CKEJIETHBIE), H30MEpHs
CTPYKTypHasT ¥ NPOCTPAaHCTBEHHAas (IF€OMETpUYECKas, ONTUYECKasi), H30MEPBHI,
TOMOJIOTUYECKUN PANl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJI- M a30TCOJAEpIKAIIHE
OpPraHWYECKUE  COCIMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COE€IMHEHUS; TEOPUH, 3aKOHBI (mepuoanueckuit 3akon 1. WM.
MenpeneeBa, Teopusi CTPOEHHsI opraHudeckux BemectB A. M. Bytieposa, 3akoH



COXpPAHEHMSI MacCChl BEILECTB, 3aKOH COXPAHEHHUS M MPEBPAIICHUS SHEPTUU MpPU
XUMUYECKUX  pEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SA3BIK  XHUMHH,
MHUPOBO33pEHUYECKUE 3HAHMS, JIEKAlUe B OCHOBE IMOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUW;, MPEACTaBICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiuii, TepMOIMHAMUYECKIX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O
B3aMMHOM BJIMSIHUM aTOMOB M TpPYII aTOMOB B MoOJeKydaX (MHAYKTUBHBIM U
Me3oMepHbI 3 dexTsi, opuenTanTel | u Il poma); dakTomornueckuwe CBEIECHUS O
CBOMCTBax, COCTaBe, IOJYy4YeHUH U O€30MaCHOM HCIIOJIb30BAHUN BaKHEHIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW NEATETLHOCTH 4YeJIOBEKa, OOIIMX
HAay4YHBIX MPUHIMIAX XHUMHUYECKOrO0 MPOU3BOACTBA (HAa MpHUMEPE MPOU3BOJICTBA
MeTaHoJIa, IepepaboTku HeTH);

c(OpPMHPOBAHHOCTh YMEHMIA: BBISBIATH XapaKTEpHbIE TPU3HAKUA TOHSTHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE TMOHSITHUS TPHU
OMMCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COEAUHEHUIA;

c(hOpMHUPOBAHHOCTh YMEHUIA:

UCIIOJB30BaTh XUMHYECKYIO CHMBOJIUKY IS COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpPraHUYECKHX
BEILECTB;

COCTaBIISAITh YPAaBHEHMSI XHMHUYECKUX PEAKIIUA W PACKPHIBATH UX CYLIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuin MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OallaHca ATUX PEeaKluid, peakIuii HOHHOTOo OOMEHa My TEM COCTaBIICHUS
WX MMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3TOTaBJIMBATh MOJICNIA MOJIEKYJ OPTaHMYECKUX BEIIECTB JJISl MILTIOCTPAIIUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHMI: YCTaHABIUBATH MNPUHAIC)KHOCTh H3YyUYECHHBIX
OpraHUYECKHUX BEILECTB [0 UX COCTABY M CTPOCHUIO K ONPEAEIEHHOMY KJIacCy/TpyIie
COCIIMHEHUI, TaBaTh UM Ha3BaHus 1o cucreMmaruueckord Homenkiarype (IUPAC) u
MPUBOJUTH TPUBHUAIBHBIC HA3BAHUS JJIs1 OTACIBHBIX MPEACTaBUTENIEH OPTraHUYECKUX
BEIIECTB (OTWUJIEH, AaUETWIEH, TOJIYOJd, TJULUEPUH, ATUICHIJUKOIb, (EHOI,
dbopmanberua, aneranbAeru]l, aleToH, MypaBbUHAs KUCJIOTa, YKCyCHash KUCIIOTA,
CTEapUHOBAsI, OJICMHOBAs, MaJIbMUTUHOBAS KHUCIOTHI, TJIMIIMH, ajJaHUH, MajbT03a,
bpyKTO3a, aHWINH, TUBUHUJI, U30MPEH, XJOPOIPEH, CTUPOJ U APYTHUE);

chOPMHPOBAHHOCTh yYMEHHUS OMNpEACNATh BHUJ XUMHYECKOM CBS3U B
OpraHUYeCKUX COCMHEHUSIX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPOIHAS
CBSI3b);

chOPMHPOBAHHOCTh YMEHHSI TPUMEHATH TIOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa s 00BsICHEHHSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTH YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (pr3ndeckue u
XUMHUYECKHE CBOMCTBA  THUNWYHBIX  NPEACTABUTENICH  Pa3IMUHBIX  KJIACCOB
OpraHUYeCKUX BEIIECTB: AJIKAHOB, IHUKJIOAIKAHOB, aJTKCHOB, aJIKaJUEHOB, aJKUHOB,
apOMaTUYECKUX YTJEBOJOPOJIOB, CIHUPTOB, AaJIbJICTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX M CJOXKHBIX 3(QUPOB, >KUPOB, HUTPOCOCTUHECHHN U aMUHOB,
aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, M- U TIOJUCAXapUJIOB), UIUTIOCTPUPOBATH
TeHETHYECKYIO CBSI3b MEXAY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX
pEaKInii ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popmyIT;

c(hOpMHPOBAHHOCTh YMEHHUSI TOATBEPKIATh HA KOHKPETHBIX PUMEPAX XapaKTep



3aBHCHUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHMYECKUX COCTMHEHUHN OT KPAaTHOCTH U
THUIIa KOBAJICHTHOU CBA3M (G- U TT-CBSI3H ), B3AUMHOTO BIUSHUSA aTOMOB U TPYIII aTOMOB
B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHUKHU YTIJIEBOAOPOTHOTO
ChIpbs (HETh, IPUPOJIHBIN Ta3, YTOihb), CIIOCOOBI €ro MepepaboTKH M MPAKTUYECKOE
pUMEHEHUE POAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMON 3HAHWH O ECTECTBEHHO-HAYYHBIX
METO/aX TMO3HaHUS — HAONIOJIEHUU, U3MEPEHUH, MOJCIUPOBAHUU, IKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATH OCHOBHBIE OIEPAIMH MBICIUTEIBHOMI
NEeSATEeIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHE, 000O0IIeHHEe, CUCTEMAaTU3AIIMIO,
BBISIBJICHUE MPUUYMHHO-CJIEJACTBEHHBIX CBSI3€d — Il M3YYEHHS! CBOWCTB BEILIECTB U
XAMHUYECKUX PEAKIUN;

C()OPMUPOBAHHOCTh YMEHHIl: BBISBIATH B3aMMOCBSI3b XMMHUYECKHUX 3HAHUH C
HNOHSTUSAMHU U IPEJCTABICHUSMU JPYTHX €CTECTBEHHO-HAYUHBIX IIPEAMETOB Ui Ooee
OCO3HAHHOTO MOHWMAaHHMsI CYLIIHOCTH MAaT€pUaJIbHOTO €AMHCTBA MUpPA, UCIIOIb30BAThH
CUCTEMHBbIE 3HaHUS 110 OPraHMYECKON XMMMH NIl OOBSCHEHUS U MPOTHO3UPOBAHUS
SIBJICHUI, IMEIOIINX ECTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(OpPMHPOBAHHOCTh YMEHUI: IPOBOJUTH PACUETHI IO XUMUYECKUM (POPMYIIaM U
YPaBHEHUSAM XUMHUUYECKHUX PEAKIUI C UCTIONb30BaHUEM (PU3NUECKUX BEITUYMH (Macca,
00bEM  ra3oB, KOJMYECTBO  BEIIECTBA), XapaKTEpU3YIOUIMX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOH (HOPMYJIBI
BEILECTBA IO M3BECTHBIM MAacCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOIYyKTaM
CTOpaHus, TUIOTHOCTHU Ta3000pa3HbIX BELIECTB;

c(OpPMHPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATh C
MO3ULIUNA SKOJOTUYECKON 0€30MaCHOCTH MOCIEACTBUS OBITOBOM U TPOU3BOACTBEHHOM
NESITEIbBHOCTH YeJIOBEKa, CBS3aHHOM ¢ mepepaboTKOM BEleCTB, MCIOJIb30BATh
MOJIyYeHHbIC 3HAHUS JJIs MPUHATHS T'PAMOTHBIX pEUIeHUH MpoOJeM B CUTyalMsX,
CBSI3aHHBIX C XUMHUEH;

C(OPMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIbHO IUIAHUPOBAaThb M MPOBOAUTH
XUMUYECKUN IKCTIEPUMEHT (TIOJyYEHHUE U U3YUEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KaueCTBEHHbIE peakuuu yTJIEBOAOPOJIOB pa3IUYHBIX KJIACCOB U
KHCJIOPOACOIEPKAIINX OPTaHUYECKHUX BEIIECTB, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a1a4
M0 Pacro3HaBaHUIO OPraHWYECKHUX BEIIECTB) C COONIOACHHEM MpPaBHl OE€30MACHOIO
oOpaleHus ¢ BellecTBaMu U J1abopaTopHbIM 000pyI0BaHUEM, (POPMYIHPOBATH LIEIb
UCCIIEIOBaHMsI, MPEICTaBIsATh B Pa3IU4YHON (opMe pe3ynbTaTbl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OIIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHMIA:

COOJI0O/IaTh TMpaBHUia SKOJOTHUYECKH IEJIECO00pa3HOr0 TOBEACHUS B OBITY U
TPYJIOBOM JEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3/0POBBS, OKPYKAIOIIEH
IIPUPOJHOM Cpelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh OIIACHOCTh TOKCHYECKOTO JCHCTBUA HA JKUBBIE OPTraHHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1J1K;

aHAJIM3UPOBaTh 1EJIECO00PA3HOCTh NPUMEHEHUS! OPraHUYeCKHX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOUICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHUN: OCYIIECTBIISITh I[€JICHANPABICHHbI MOMCK
XUMUYECKON MHPOpMalMK B Pa3IMYHbIX MCTOYHHMKAX (Hay4yHass U y4eOHO-Hay4dHas



JauTepaTypa, CpeAcTBa MaccoBoil mH(opmaiuu, MHTEepHET U apyrue), KpUTHUECKU
aHaJM3UPOBATh XMMHUYECKYI0 MH(OpMaluio, nepepadareiBaTh €€ U MCIO0JIB30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuecTBo 4YacoB DJIeKTPOHHbIE
Ne i/ HaumenoBaHue pa3aesioB M TeM NPOTrPaMMbl Beero Koutpoasusie | MpakTuueckue f)lg:)g);;poo:ab;g],ﬂble
padoTbI padoTsI pecypebl

Pa3aen 1. TeopeTrudyeckne 0CHOBbI OPraHMYeCcKOil XUMHUH
11 [Ipenmer opranuyeckoun XUMHUH. Teopus ctpoeHus 8

OpraHnveckux coeauHeHuii A. M. bBytneposa
Wroro mo pazneny 8
Pa3gen 2. YrieBogopoabl
2.1 IIpenenpHBIE YTIEBOTOPOIBI — aJKaHBI, IIMKJIOATKAHEI 5
29 HenpenenbHbie yrieBoaOPOIbI: AIKSHBI, aJTKaIHCHBI, 14 1

AJIKUHBI
2.3 ApoMaTuieckuie yrieBoJopoIbI (apeHbl) 8
2.4 ITpupoaHbIe HCTOUYHHUKH YIJIEBOAOPOJOB U HX NEpepadoTKa 4
2.5 ["aJIOreHIIPON3BOTHBIE YTIICBOIOPOTOB 4 1
Wroro mo paznemy 35
Paznen 3. Kuciaopoacoaep:kaniue opranmyeckue coeiMHeHus
3.1 Cruptel. DeHon 11 1
32 KapOGoHunbHbIE COSTUHEHUS: ATbACTUIBI U KETOHBI. 21 1

Kap6onoBbie kuciiotbl. CiioxkHbie 3¢hupbl. JKupbl
3.3 VraeBoast 9 1
HWroro mo pasueny 41
Paznen 4. A3oTcoaep:kaniue opraHnuecKue coeTMHeHus
4.1 Amunabl. AMUHOKHCIOTHI. benku 12 1 2
Wroro no pasneny 12
Pa3zpnen 5. BoicokoMoJIeKYIsIpPHbIE COeIUHEHUS
5.1 | BricOKOMOJIEKYIISIpHBIC COSTUHEHHUS 6 1
HWroro mo pasueny 6
PesepBHOE Bpems 3




| OBUIEE KOJIMYECTBO YACOB 110 [IPOTPAMME 105 3 6

HOYPOYHOE IINTAHUPOBAHHUE

KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
B Tema ypoxa Koutpoabubl IIpakTHyecku
n/n yp Bcero 06 pod ¢ pﬁa cexne U3y4deHus o0pa3oBaTeJIbHbIE
padoThI padoThI pecypeI
[Ipeamer u 3HaUEHHE OPraHUUECKON XUMUU,
1 npeacTaBieHrue 0 MHOr00Opa3uu OpraHmYecKuX 1

COeIUHEHUN

DJEKTPOHHOE CTPOCHHE aTOMa yTiiepo/a
2 (ocHOBHOE ¥ BO30YKIEHHOE COCTOSHUS ). 1

BasieHTHBIC BO3MOKHOCTH aTOMa yriiepoaa

XuMuveckast CBsI3b B OPraHUYECKUX

3 coeuHeHUIX. MeXaHn3MbI 00pa3oBaHUs 1
KOBAJICHTHOM CBSI3M, CIIOCOOBI pa3phiBa CBsA3CH

Teopust cTpoCHHSI OPraHUYECKUX COSTUHEHUH A.
M. bytneposa

Bujsl n3oMepun: CTpyKTypHas,
5 MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 3()(PEKTH B 1
MOJIEKyJIaX OpPraHMYEeCKUX COeTMHEHHI

[Ipencraienue o kaccuuKauy U
6 cucremarnueckas Homenkiatypa (IUPAC) 1
OpPTaHUYECKUX BEIIECTB

Kiraccuduxkarus peakiyii B opraHUIeCKOM
XUMHH

8 Cucremaruzanys 1 0000IIeHe 3HAHNI 10 TEME 1

AJIKaHBI: TOMOJIOTHYECKHH Psijt, 001Ias
9 (dopmya, HOMEHKJIATypa U H30Mepus, 1
3JIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE




10
11

12

13

14

15
16
17

18

MOJIEKYII
dusnyeckue 1 XUMHYECKHE CBOMCTBA aJIKaHOB

Haxoxmenune ankanoB B nmpupoae. CriocoObt
MOJTyYCHUS ¥ TPUMEHEHHUE aJTKAHOB

Huknoankansr: o0mias GopMyIia, HOMEHKIATypa
Y U30MEpUsi, 0OCOOCHHOCTH CTPOCHUS H
XIMHYECKUX CBOMCTB, CITOCOOBI MTOTyIeHUS U
MIPUMEHEHUE

Perienne pacu€THbBIX 3aa4 Ha OIPEACICHUE
MOJICKYJISIpHOU (hOPMYJIbI OPTaHHYECKOTO
BeIIecTBa 110 MaCCOBBIM A0JISIM aTOMOB
DJIEMEHTOB, BXOAIINX B €TI0 COCTAB.
Cucrematu3anus 1 0000IIeHHE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTHYECKHN PSIIl, 00IIas
dbopMyia, HOMEHKJIATypa, SJIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOSHUE MOJIEKYIL.
CTpyKTypHas M IIMC-TPAaHC-U30MEPHs aJIKCHOB

Pu3nvecKre 1 XUMUYECKHE CBOWCTBA aJIKEHOB.
[IpaBuno MapkoBHHUKOBa

CriocoObl OJTy4eHUs] U NPUMEHEHHE AJIKEHOB
[IpakTnueckas padora Ne 1 o reme "Ilonyuenue
STUJIEHA U U3YUYEHUE €ro CBOMCTRB"

Pemenue pacu€THBIX 3a7a4 Ha ONpeelICHHE
MOJIEKYJISIPHOH ()OPMYITBI OPraHHYECKOTO
BEIIECTBA

19

20
21

22

AJKaJIMeHbl: CONPSIKEHHBIE, N30JMPOBaHHbIE,
KyMyJHupoBaHHbIe. OCOOEHHOCTH 3JIEKTPOHHOTO
CTpPOCHUS

XUMHUECKUE CBOWCTBA COMPSKEHHBIX TUEHOB
CrniocoObI OMy4eHUs ¥ TPUMEHEHHE
QJIKaJJECHOB

AJKUHBI: TOMOJIOTHUYECKHH psif, 00mas
dbopMyia, HOMEHKIJIATypa, YJIEKTPOHHOE
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYT,
(u3nuecKkue cBOCTBa




23 XuMHUECKUE CBOMCTBA AJIKUHOB 1

24 KadecTBeHHBIC PeaKITiy Ha TPOMHYIO CBSI3b 1

25 Croco0blI TOTy9eHHS U TPUMEHEHNE AJIKIHOB 1

2 Pemenne 3azat: pacdEéTHI 10 ypaBHEHUIO 1
XHUMUYECKOH peakiuu

27 Cucremarmzanus 1 0000IIeHE 3HAHUH 110 TeMe 1
ApeHBI: TOMOJIOTHYECKUH psif, 001as popmya,

28 HOMEHKJIaTypa. DIeKTPOHHOE U 1
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OeH30I1a
Y TOJyoJIa, MX (U3NIEeCcKre CBONCTBA

29 XUMHUUECKUE CBOMCTBA apEHOB: PEAKLIUU 1
3aMelIeHHS

30 XUMHUUECKUE CBOMCTBA apEHOB: PEAKLUU 1
MIPUCOCMHEHUSI, OKHCIIEHUE TOMOJIOrOB OeH3071a

31 Oc00CHHOCTH XMMHYECKIX CBOMCTB CTHPOJIA 1
Pemenwne pacu€THBIX 33129 Ha OIIpeIeICHIe

32 MOJICKYJISIpHOU (hOPMYJIbI OPTaHHYECKOTO 1
BEIIeCTBa

33 CriocoObI TIOJTy4eHUs ¥ IPUMEHEHHE apeHOB 1

34 'eneTnueckas CBS3b MKy Pa3IMIHBIMU 1
KJIaccaM¥ YTJIeBOIOPOJIOB

35 Pacuérbl 0 ypaBHEHMSIM XUMHUYECKUX PEAKLUI. 1
Cucremarusanus 1 0000IIeHHE 3HAHUI 110 TeMe

36 [pupoansrii ra3. [lonyTHble HEDTIHBIE Ta3bl 1

37 KameHHBIi yTosib ¥ IPOTyKTHI €r0 NepepadoTKu 1

38 Hedtb u criocoOb! e€ nepepaboTKy. 1
[IpumeHeHne mpoIyKTOB MepepaboTKu HedTH

39 I'eneTHueckas CBS3b MKy Pa3INIHBIMU 1
KJIacCaMH yTJI€BOAOPOJIOB
I"anoreHonpon3BoIHBIE YITIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOEHUE; PEAKIUH 3aMEIICHUS 1
raJjioreHa

M [elicTBue 1ienodei Ha rajloreHIpPOU3BOAHbIE. 1

B3aunMoelicTBre QUrajoreHajaIkaHoB ¢ MarHUEM




U LIUHKOM
Cucremarusanuyst 1 0000IIEHNE 3HAHUN IT0

42 " "
pazzeny "YrieBoaopoasl

43 KonTposbHas padora o teme "YrieBogoposr"”
[IpenenbpHbIC OAHOATOMHBIC CITUPTHI:

44 TOMOJIOTHYECKHH psifl, o01mas Gpopmyna,
CTpOCHHE MOJIEKYJI, H30MEPHsI, HOMEHKIIaTypa,
Kiaccudukanys, pu3mdecKkne CBONCTBA

45 XUMHUYECKHE CBOMCTBA MPeIeIbHBIX
0JIHOATOMHBIX CITUPTOB

46 Crioco0bI oy4YeHHs 1 IPUMEHEHE
0JIHOATOMHBIX CITUPTOB
[IpocTeie apupbl: HOMEHKIATYPa U H30MEPHSL,

47 0COOCHHOCTH (DU3MUYCCKUX U XUMUYECKHUX
CBOICTB
MHOT0aTOMHBIE CTIUPTHI: TUICHTIIUKOND U

48 TIIALEPHH, UX GU3NIECKUE U XUMUIECKIE
CBOICTBa

49 CriocoObI OTyUYCHHSI ¥ IPUMEHEHHE
MHOT0aTOMHBIX CITUPTOB

50 deHoi: cTpoeHNEe MOJIEKYITBI, PU3HYECKHe
cBoiictBa. TokcHYHOCTH (peHoIa

51 XuMHUYECKHEe CBOMCTBA (heHoJ1a

52 Crioco0bl oJTyueHusl ¥ IpuMeHeHue heHoia
[Ipaktuueckas padora Ne 2. Perienue

53 JKCIIEPUMEHTAIBHBIX 3aja4 1o Teme "CrupThl U
dhenosr"

54 Cucremaru3sanus 1 0000IIeHHe 3HAHUHI 110 TEME
AnbaeTHIBI ¥ KETOHBIL: 3JIEKTPOHHOE CTPOCHHE

55 KapOOHMJIBHOM TPYIIIBI; TOMOJIOTHYECKHUE PSIIBI,
obast popmyia, ©30MEpHsi K HOMEHKIIATypa

56 Anbaeruipl ¥ KeTOHBI: (PU3NYECKIE CBOMCTBA;
peaKIiU MPUCOSTUHECHHUS

57 Peakiiu oKMCIIEHUS M KAYECTBEHHBIE PEAKIIUU




aAJIbACTU 0B U KETOHOB

58 Crroco0b! TOJTyYIeHHSI ATTBIACTHIOB M KETOHOB

59 OIHOOCHOBHBIC MPEACITbHBIE KAPOOHOBBIC
KHCIIOTBI, 0COOCHHOCTH CTPOCHHS UX MOJICKYII

60 N3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, MX (DU3UYECKHE CBOMCTBA

61 XUMUYECKUE CBOHCTBA MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT

62 Oco0eHHOCTH CBOWCTB MYPaBbUHOMN KUCIIOTHI.
MHuoroo6pasue kapOOHOBBIX KACIOT
OcoO0eHHOCTH CBOMCTB: HETIPENEIbHBIX U

63 apoMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THUIPOKCUKApOOHOBBIX KUCIOT. [IpencraBurenu
BBICIIIUX KAPOOHOBBIX KHCJIOT

64 [oHsiTHE O IPOM3BOJHBIX KAPOOHOBBIX KUCIOT

65 CriocoObI OTyUYCHHSI ¥ IPUMEHEHHE
KapOOHOBBIX KHCJIOT

66 CrnoxHbIe 23(UPHI: TOMOJIOTUYCCKHUI psifl, 00Iast
(dhopMyIa, m30Mepusi © HOMEHKIIATypa

67 du3nveckre U XUMUIECKHE CBOMCTBA d(PUPOB
Pemienue pacu€THbIX 3aa4: IO YpaBHEHUIO

68 XUMHYECKON peaKIny, Ha ONpe/elIeHue
MOJICKYJISIpHOU (hOPMYJIbI OPTaHHUYECKOTO
BEIIECTBA
[IpakTnueckas padora Ne 3. Pemenne

69 AKCIIEPUMEHTAIbHBIX 337124 110 TEME
"Kap6onossie kucioTsl. Cioxxable 3¢hupst”

70 YKupsl: cTpoeHHe, PU3NIECKHE U XUMUIECKHE
CBOHCTBa (THAPOIH3)
OcoOEeHHOCTH CBOWCTB KHUPOB, COACPIKALINX

71 OCTaTKU HENPEACIbHBIX JKUPHBIX KUCIOT. JKuUphl
B IIPUPOJIE

72 MBpbL1a KaK COJIM BBICIIUX KApOOHOBBIX KHCIIOT,

ux Morouee aencteue. [lonstue o




cuHTeTHYeCcKuX Mormmx cpeacteax (CMC)
I'eHeTHYECKas CBSI3b YTIICBOJIOPOIOB U

3 KHCJIOPOJICOJCP)KAIIMX OPTraHUYECKUX BEILIECTB

74 Pacuérsl 10 ypaBHEHHSIM XUMUYECKUX PEAKIUI

75 CuctemaTtn3anus u 0000IIeHIE 3HAHUN TI0 TeMe
OO6mras XapakTepUCTHKA YTIIEBOIOB H

76 KJaccu(uKalus yriieBo1oB (MOHO-, TH- 1
MIOJINCaXapH/Ibl)

77 MoHocaxapusl: pU3HUECKHE CBOHCTBA U
HaXOKACHUE B IPUPOJE

78 [IpuMeHeHue rmoKo3kl, e€ 3HaUeHUE B
KHU3HEACSITEIbHOCTU OPraHu3Ma
Hucaxapuasl: caxapo3a, MajJbTo3a U JIaKTO3a.

79 Haxoxnenue B npupoje u npuMeHeHne
JcaxapHioB
[Nonmcaxapuasl: CTpOEHHE MaKpPOMOJIEKYI,

80 (u3UYeCKUe U XMMHYCCKUE CBOMCTBA,
IIPUMEHEHUE

81 [TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIX 3a7a4 Ha ONpeesICHHE

82 JIOJIM BBIXOZa MIPOLYKTa PEAKLUH OT
TEOPETUIECKU BO3MOYKHOTO

83 CucremaTu3anus u 0000IIeHIe 3HAHUHN TI0
paszeiny
KonTponbHas pabota o Teme

84 "Kucnopoaconep:xariue opraHudecKue
coequHeHus"
AmMuHBL: KnaccuuKanys, CTpOCHUE MOJIEKYJ,

85 obwmas Gpopmyiia, 130MepHs, HOMEHKJIATypa U
(m3nyecKkue CBONCTBA

86 XuMHYeCcKHe CBOWCTBA AlTM(aTHIECKUX aMHUHOB

87 AHWINH: CTpOCHHE AHWIIHHA, 0CcOOEHHOCTH
XMMHUYECKUX CBOWCTB aHUIINHA

88 CriocoObI ONy4eHUs ¥ IPUMEHEHHE




89

aJ'II/I(baTI/I‘IeCKI/IX aMHUHOB

AMUWHOKHCIIOTHI: HOMEHKJIATypa U H30MEPHs,
¢usnyeckue cBoricTBa. OTACIBHBIC
MIPEICTAaBUTENN 0.-aMHUHOKHCIIOT

90

91
92

93

XuMH4uecKue CBOMCTBA aMHUHOKHCIIOT, X
OMOJIOTHYECKOE 3HaueHE aMUHOKUCIOT. CHHTE3
Y THPOJIH3 METITHIOB

Benku Kak MpUpOIHBIE MOIUMEPBI; CTPYKTYPbI
OEJIKOB

Xumuueckue cBocTBa OEIKOB
A30TcozepIKaIye reTepOIUKINIECKIEe
COCANHCHUH. HyKHeI/IHOBI)IC KHUCJIOTBI: COCTaB,
CTPOCHHE U OHOJIOTHYECKAS POJIb

94

95

[Ipaktudeckas padota Ne 4. Pemenne
SKCIICPUMEHTAITLHBIX 337124 [0 TEME
" A30TCcoeprKaIIiue OPraHnIECKUE COCTMHCHHUS"

[IpakTiaeckas padora Ne 5. Pemenne
OKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMC
"Pacnio3HaBaHue OPraHUYECKUX COCTMHCHUH"

96

KonTponbHas pabota o Teme
"A3oTcoaepKaliue OpraHuyecKue CoeAMHEeHUs"

97

OCHOBHBIE OHATHS XUMHHU
BBICOKOMOJIIEKYJIIPHBIX COETMHEHUH U METO B
UX CHHTE3a —ITOJIMMEPU3AIHS U
MOJIUKOHIEHCAIIHAS

98

[TnactMaccel. YTunuszaius u nepepaboTka
IJIacTHKA

99

100

OnacToMmephl: HaTypaJIbHBIH CHHTETUYECKHE
Kaydykd. Pesuna
Bonokna: HaTypanbHBIE, HICKYCCTBEHHBIE,

CHHTCTHUYCCKHUC. HOJ'II/IMepBI CIICouaJIbHOI'O
Ha3HA4YCHUS

101

[IpakTiuaeckas padora Ne 6. Pemenne
AKCTIEpUMEHTAIBHBIX 33724 110 TeMe
"Pacno3HaBaHue IIACTMAcC U BOJIOKOH"




O60011enne U cucTeMaTH3alus U3y4YeHHOTO

102 MaTepHaia mo teme "BrIcokoMoIeKyIsipHBIC 1
coeauHeHus"
103 PesepBHOE Bpemst 1
104 PesepBHOE Bpemst 1
105 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 105




YYEBHO-METO/JUYECKOE OBECIIEYUEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

N.T". Octpoymos, O.C. T'abpuensa «Xumus. 10 kmace» [Ipodunbnbiit ypoBeHb. M3naTenbcTBo
«ITpocBerenue

Epemun B.B., Ky3smenko H.E., [lpo3noB A.A., Jlynun B.B. Xumus. YrinyOnénusiii yposens. 10
kiacc U3marensctBo poda

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

["a6puensn O.C., Octpoymo U.I'. Xumus 10-11 kimaccel: MeToanueckoe mocooue
s yautenst (IIpoduibHbiil ypoBens). M3aaTenbcTBo « MHEMO3MHAY

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Xumust XumMudeckas Hayka u oopasoanue B Poccun http://www.chem.msu.su/rus
Xumus v XKuzub — XXI Bek http://www.hij.ru

["azeTta «Xumus» U cant 11 yuurens «f uay Ha ypok

xumun» http://him.1september.ru

ChemNet: moptan pyHIaMeHTaTLHOTO XUMUYECKOTO

obpaszoBanms http://www.chemnet.ru

AJIXUMUK: caiit JI.FO. Anmuk6eporout http://www.alhimik.ru

OcCHOBBI XMMHUHU: 00pa30BaTEbHBIN CAUT JJIsI IIKOJIHLHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

Xumus B OTKpbITOM KoJuIemke hitp://www.chemistry.ru

WebElements: oHnaliH-CipaBOYHUK XUMAYECKUX 3JIEMEHTOB
http://webelements.narod.ru

BupryansHas xumudeckas mkoja http://maratakm.narod.ru

3a"HumarenbHas Xumus: Bce o Metayutax http://all-met.narod.ru

Mup xumuu http://chem.km.ru

Komneknus «EcTecTBeHHOHAYYHBIE SKCIIEPUMEHTBDy: XuMus hitp://experiment.edu.ru
Xumust 17151 BCEX: WLTIOCTPUPOBAHHBIE MaTepUAIbI IO OOIIEH, OpraHnYeCcKOn 1
Heopranuueckor xumun http://school-sector.relarn.ru/nsm/

DnekTpoHHas OMOIMOTEKa o XUMHUH B TexHukehttp://him.1september.ru
[Mepuomuueckas cucrema snementoB http://periodictable.ru/



https://www.google.com/url?q=http://www.chem.msu.su/rus/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://www.hij.ru/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.chemnet.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.alhimik.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.hemi.nsu.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://www.chemistry.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://webelements.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://maratakm.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://all-met.narod.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://chem.km.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://experiment.edu.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551655000
http://periodictable.ru/

Periodic Videos http://periodicvideos.com/
Munepaisl 1 TOpHBIE Toposl hitps://catalogmineralov.ru/mineral/



http://periodicvideos.com/
https://catalogmineralov.ru/mineral/

