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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHOM MPOTPaMMbl CpeAHEro o001iero o0pa3oBaHUS
(®OIT COO), npencraBieHHbXx B  @DeaepalibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeNbHBbIC MPOrPAMMBI, |
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOJUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMmme 1o XuWMHM Ha3HAaY€HUE MpeaAMEeTa «XHUMHS» MOJydaeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATAOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOM MO
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOyd4eHUsI, BOCIUTAHUS U PA3BUTHUS OOYyYaIOIIMUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNbHbIX JIOCTHKEHUH OOydYarommxcs B
paMKax HWTOTOBOM aTTecTalud B (QopMe E€IWHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYI0 MHTEPIPETALMIO LEJIEH U 3a/1a4 U3yYEHHUsI NIpeaMeETa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakXke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaelaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYyOJNEHHOTO U3YyYEHHs HamnpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsgy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
00I1Ie MHTEIJICKTYadbHbIX YMEHUH, YMEHUHM pallMOHAIM3AIMKA YYEeOHOTO Tpynaa |
00OOIEHHBIX CIIOCOOOB NEATEIBHOCTH, MMEIOIIUX MEXKIUCIUIUIMHAPHBIN, Hal
IpEeIMETHBIN XapaKTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuugax 0a30BOro M yriayoJa€HHOIrO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETUUYECKOE JIONOJHEHHE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX HUX COEAMHEHMH Ha OCHOBE PACIIMPEHUs U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKXe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONIpocaM 00 3IEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmed cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae akIeHT OyaeT cielaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOW Ui M3y4ECHUSA
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriyOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTypbl. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U e€ BeAylied pomu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn PpalroOHAIBHOTO MPUPOJIONOIL30BaHus, B (POpMUpPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAaX M JUCIEPCHBIX CUCTEMax, 00 00X
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMEIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJICTBOM, HWCIIOJIb30BAaHHEM U  IEepepadOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JICATEITPHOCTH M ITOBCEIHCBHOM JKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIENU U 3a/1a4H, Kak:

BOCIIUTAHWE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHUH PHPOIHI,
YBOKEHUS K TIPOIECCY TBOPUYECTBA B OOJIACTH TEOPETHYCCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHUBALMM K OOYYCHHMIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHIO W HENPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBCHHOTO OTHOILICHUS K CBOEMY 3JI0POBBIO M MMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dopMupoBaHHE YMEHHI M HABBIKOB Pa3yMHOTO IPHUPOJIOTIOIB30BaHUS,
pa3BUTHE IKOJIOTUYCCKON KYJIBTYPhI, IPUOOPETEHUE OIbITA OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

Ha yrny6nénnoe nzydyenue yue6Horo npeamera «Xumus» B 10 knacce

cornacHo YueOHomy iany MBOY COII Ne23 na 2022-2023 y4eOHbIi TO
OTBOJUTCS 68 4acoB (2 yaca B HEJICNIO), TO €CTh 1 Yac B HEJIEINIO 3a CUET



oo0s3arensHor yacth OOIT OO0 u 1 yac 3a cuér vactu OOIT OOO,
dbopMupyeMOil ydaCTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHH.

Ha peanusanuto nporpammel no xumuu B 10 kiacce 3amiaHupoBaHo 67
JacoB (KaJICHIapHOe TEMAaTHYECKOE TIaHUPOBAHUE MPEIMETa COCTABJICHO C
y4ETOM TOCYAapCTBEHHBIX MTPa3IHUYHBIX JHEH, onpenenéHubix [IpaBurenbcTBoM
P®). [Ipoxoxaenue nmporpaMmuoro matepuana B 10 kimacce Oyner odecredeHo 3a
cueT npoxoxaeHusa teM: Paznen Nel «TeopeTnyeckue 0CHOBa OpraHUYECKON
XUMHM» 32 5 yacoB BMecTO 8 yacoB; Paznen No2 «YraeBomopoasl» 3a 22 yaca
BMmecTo 35 yacoB; Paznen Ne3 «Kucnopoaocoaepxkamiue opraHu4eckue
coenuHeHMs» 3a 24 yaca BMecTo 41 gaca; Pazgen Ne5 3a 4 yaca BMecTo 6 4acoB.



COAEPXKXAHUE OBYUYEHUA

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJEpojia. XHUMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TruOpuUaM3alMd aTOMHBIX opOuTanei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbIN). THUNBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
opranuyeckux BemecTB. IloHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIbI.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHas. M3omepus. Buabl u3omMepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIE YPHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupuKalMu OpraHudeckux BemiecTB. [loHsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUH B OPTaHUYECKON XUMUH.

DKCNEepUMEHTANIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMbBITHI IO MNPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPHU HArpeBaHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIECTB.

YriaeBoaopoasl.

Aunkansl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopmMyina, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJEKY alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, 6-cBs3b. DuU3NUYECKUE CBOWMCTBA
QJIKaHOB.

XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMELICHUs, H30MEpHU3allui,
JETUAPUPOBAHUs, IUKIN3ALNHU, TMPOJIN3a, KpEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKUI PaAUKAIBHOIO 3aMEILECHMUS.



Haxoxnenue B mpupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcobeHHoCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTaH, LMKJIOIeKCaH) LUKIoaNKaHOB. CrocoObl MOJyYEeHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenpl. ['oMoyiormaeckuii psii aakeHoB, obOmas (Gopmysia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
ruOpuan3anusi aTOMHBIX opOuTanei yriepoja, 6- U m-cBsi3u. CTpyKTypHas
reoMerpudeckas (muc-tpanc-) wuszomepusi. Ddusnmyeckue CBONCTBA aAJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOMHOM CBSI3M, MOJMMeEpU3auuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMyYEHUS] U IPUMEHEHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOJyYeHHs U IPUMEHEHHE aJIKaIMEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHWHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIMHEHHUS, JUMEpU3alud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue yrieBoaopoasl (apeHsl). ['omMonmoruyeckuit psj apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Ddusmyeckne CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKale, peakuud NPUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [lonmumepusanus cruposia. CriocoObl MOTyYeHUs U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI#1 yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHT (TePMHUUYECKUN, KaTaTUTHYECKHI), PUGOPMUHT, MHUPOIIU3.
[TpoaykTel nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.



ONEeKTPOHHOE CTPOEHUE TalOTEHIPOM3BOIHBIX YIJIEBOAOPOIOB. Peakiuu
3aMEIICHUs] TajoreHa Ha THUJIPOKCOTPYMIY, HUTPOTPYMIy, I[HAHOTPYIIY,
amMuHorpynmy. JleiicTBe Ha TraJOreHNpPOU3BOAHBIE BOJHOTO W CIUPTOBOTO
pacTBopa wEnoun. B3zaumopelicTBue NUraJoreHaJkaHOB ¢ MAarHUEM M ITUHKOM.
[TonsiTue 0 METAJIJIOOPraHUYECKUX COETUHEHUSIX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YIJIEBOJAOPOJOB B OBITy, TEXHUKE U TMPH CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHUs BEUIECTB M UX MPEBpalllCHU:
u3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeunBaHHEe OpPOMHON Win
MOJTHOM BOJBI, pacTBOpa IMepMaHTaHaTa Kallvs, B3aWMOJICHCTBHE alleTUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHapyX eHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEILIECTBAX, IOJIY4YEHHE OSTWICHA U
U3y4EHHE €ro CBOMCTB, O3HaKomuieHue ¢ kosuekuusamu «Hedte» u «Yrompy, ¢
oOpa3lamM TJIacTMacC, KaydyKOB M PE3HWHBI, MOJCIMPOBAHHUE MOJICKYI
YTIIEBOIOPOIOB U TaJOTEHIPON3BOIHBIX YTIEBOIOPOIOB.

Kucsiopoacoaep:xaiiye oprannyeckue coenHeHus.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHojda). ['oMonormyeckuit psia, oOmas ¢opmMmyna, H30Mepus,
HOMEHKJIaTypa U kilaccudukamus. Dusnueckue CBONCTBA  MpeeNIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOAOpOAHBIE CBSA3M MEXKAY MOJEKYJIaMU CIUPTOB.
XUMUYECKHE CBOMCTBA: peakUWW 3aMELICHUs, JerujapaTaliy, OKHUCIICHUS,
B3aMMOJICHCTBE C  OpPraHMYECKMMHU M  HEOPraHWYECKUMHU  KHCIOTAMH.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [IelicTBUE dTaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUs M TMPUMEHEHHE OJIHOATOMHBIX
CTIHPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUECKUX H
XUMHYECKUX CBOMCTB.

MHoroaroMHbie CIOUPTHl — OJTUJCHTIMKONb W TinlepuH. Dusnueckue u
XMMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHHSI, B3aUMOJICHCTBUE C OPTraHMYECKUMU
U HEOPraHWYECKMMH KHCIOTaMH, KauyeCTBEHHAs pEeakKius Ha MHOTOATOMHBIE
cnuptel. [IpencraBienre o MexaHU3MEe pPEAKIMN HYKICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOJy4YeHUS U MPUMEHEHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. ToKCHYHOCTH (eHoa.
Crnioco06sI osryueHus: U npuMeHeHue genomna. GenonpopmaabaeTruaHas CMOIA.



KapOoHubHbIE COEIMHEHUS — JIbACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepusi U HOMEHKIaTypa. (DuU3MUeCKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTHUbI.
CriocoObI IOSTydeHHs ¥ MPUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIeIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpojHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi 3TepudUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKana.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HEMPEICIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI TOJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. DPuU3NYeCKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA M HaXOXXJIACHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTHIHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxapo3a, MaIbTO3a U
JaKkTo3a. BoccTranaBnuBarolne ¥ HE BOCCTAHABIMBAIOIIME aUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Henono3a. CTpoeHHe MakpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
neJToo3bl.  PU3MYECKHME CBOWMCTBA KpaxMala W LEJUTIOJNO03bl. XHMHUYECKHE
CBOMCTBAa Kpaxmaja: TMAPOJN3, KauyeCTBEHHas peakius ¢ WOoJ0M. XHUMHYECKHE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOMydeHue 3(upoB 1eumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO03a, all€TATHBIN HIENK).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEeHHUS BEUIECTB W HMX NPEBpalCHUN:
PacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,



OKHUCJIEHHE 3TUJIOBOrO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albACTUllbl (C THUIPOKCUIIOM
nuammuacepeOpa (1) um ruapoxkcumom wmeau (1)), peakius raumepuHa ¢
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IMIOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
KpaxMalia ¢ M0oJIoM, pellIeHUE SKCIIEPUMEHTAIBHBIX 3a/lad Mo TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaep:xamye OpraHnvecKue CoeJUHeHUs.

AMMHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Knaccudukaius aMuHOB:
anupaTUyecKue W apoMaTHUYECKHUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HUECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE TNMEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aIKWIIaMMOHHUS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHoOe BiMsSHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHmwIMH. CrocoObl
MOJIyYeHUS] M TpUMEHeHHe anvdarnueckux amMuHOB. [lonmydeHue aHunIMHA U3
HUTPOOEH30a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIIMHEHUM, peaKius TMOJUKOHJICHCAIUU, O0pa30BaHUE TMENTHIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUCTOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku kak npupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
pacTBopeHre O€nKOB B BOJE, JEHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pelIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTconepkaliye — opraHuyeckue — coeauHeHus’» U «Pacmo3naBaHue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJieKyJIsIpHbIE COeIUHEHMNS].

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPHU3ALIUS U TTOJTMKOHICHCAIIHS.



[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

D1acTOMEPHI: HaTypaIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepnt CIEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE ¢ 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHbIX 3a7ad 1o TeMe «Pacno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuémmnoie 3a0auu.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHON  (OpMYJIbl OPTaHMYECKOTO0 COeAUHEHUs 1Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYeHUS], ONpPENeNIEeHUE JOJM BbIXOJla MPOJAYKTa PEAKIMU OT TEOPETUUYECKU
BO3MOYKHOTO.

MesknpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYUHBIN (DaKT, THUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOEe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTaboIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBINA M TeTepOoTpOHBI THUN MHUTAHUSI, OpOXKEHHE,
dboTocuHTE3, NBIXaHWE, OENKW, VYIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOILIMBO.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOOHIIHUEC CpeaACTBA, MAaTCPpUAJIbI N3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUH HA YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-IEATEIBLHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAaMOOIPEACIICHUIO; HATHINE MOTHBAIIUN K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITAHBI.

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHHUSA TMpeaMeTa «XUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECILHOCTH
OOy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEIILHOH M TIPAKTHYECKON JIEeITEITbHOCTH
oOyyJaromuxcsi B MpOoIEcce pealn3anuu o0pa3oBaTebHON AESTEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOTOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUjaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TMPU CO3JTaHHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W IO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHBBI, HaMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY HM HAyYHOMY HACIICIUIO
OTE€YECTBCHHON XMMHUH;

YBAXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M TPAKTUUECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/la YUYEHBIX U MPAKTUKOB;



MHTEpeCa M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyayiied MpPoPEecCuu U peann3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KyJIbTYpbl, B PEHICHUH TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUSA CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0  TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANPEIMETHBIE PE3YJIbTATDI

MeramnpeamMeTHble pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPaKaIOIIHNe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHble yueOHbIE NEUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COIMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

1) 6a30BbIe JJOrHYeCKHE IeHCTBUSA:

CaMOCTOSITeIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU HJIs KiIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIIMBAaTh IPUYUHHO-CICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiMy — TMPU PElIeHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3a]ad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpMaUeil: NPUMEHSATh MEXIpeAMETHbIE (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

MCITIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAJIOTa W/WIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X07Ie 00CYX IeHUS 1 0OMEHA MHCHHSIMH.

PerynsitTuBHbIe YHHBEpCAJIbHbIE YUeOHbIE T€iiCTBHS:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U TIO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHWU YYEOHBIX U HCCIEIOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX peIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILIECTBIISITh CAMOKOHTPOJIb JEATEILHOCTH HAa OCHOBE CaMOAHAIIN3a W
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha YriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M MPUMEHEHUIO 3HAHWW B Pa3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme IO XHMHMHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 110 TOJaM
U3Y4YEeHHUSI.

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckas XuUMUS)
OTpaXaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE€ W 3HAUYEHUU OpPraHUYeCcKOn
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECIEYEHUU YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U
NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAULIMHBI, CO3JaHUU HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrneueHnu PaLOHAJILHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IIPUPOJHOM CPEXE;



BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpAass  BKIIKOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKENET, PYHKIHOHATbHAS
TpyIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUN pANl, TOMOJIOTH, YTIEBOAOPOJHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHAYKTUBHBIM U Me30MEpHBIN 3ddekTol, opuentanTsl | u |l pona);
(aKTOJOrMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOIMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TepepabOTKN HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB I WILUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUMW: yCTaHABIMBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBY M CTPOEHHUID K OIPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHUA IO CHUCTEMATUYECKOMN



Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUIECPHH,
ATWICHTINKONb, (eHOoN, (GOpMambIETHl, aleTaabIeTHl, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs M WMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKUHOB, apPOMATHYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTiIeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, Yyrojib), CIOCOOBI €ro TNepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHHUSI,

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIE orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTHU3AIIMIO, BBISIBJICHUE MPUYWHHO-CIICICTBEHHBIX CBS3CH — JUIA M3YUYCHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEaAKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBS3h XUMHUECKUX 3HAHUH C
MOHATUSMUA W TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0onee OCO3HAHHOTO TOHWMAHHUS CYIIHOCTA MAaTE€pUaILHOTO EIMHCTBA MHUPA,



WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMUHU ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TO3UIUH  DKOJOTMYECKOM  O€30MacHOCTU  MOCHEACTBHS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYECHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX pPEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIOJCHUEM MPaBUII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTO TMOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKHUBBIE OPTraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TTOUCK
XUMHUYECKON MH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, nepepadbarsiBath €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NMpoOrpamMmbl Bcero Konrpoarupie — Ilpaxtirseckie o0pa3oBaTejIbHbIE
padoTshI padoTsI pecypenI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipenmet opranunyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COeTMHEHUN A. M. 8
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
21 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI, 5 1
[IUKIIOATKAHbI
29 HenpenenbHbie yriaeBOIOPOIbI: AIKEHBI, 1 1 1
QJIKQ/TUCHBI, aJTKUHBI
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB H UX 4
nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0OB 4
Hroro 1o pasneny 35 2 1
Pasnen 3. Kuciopoacoaep:xamnue oprannyecKue coeuHeHust
3.1 Cnuptsl. ®enon 11 1
KapOoHHUITBbHBIE COSTMHEHUS: ATbIETUIBI 1
3.2 keToHbl. KapOoHOBBIE KUCITOTHI. CIIOKHBIC 21 1
a¢upsl. XKupsl




3.3 YrineBoabl 9
Wroro no pazueny 41
Paznen 4. A3oTconep:kaniye oprannyeckue coenHeHus

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 12
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 BBICOKOMOJIEKYIIApPHBIE COCTMHEHUS 6
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




n/n

HOYPOYHOE IINTAHUPOBAHMUE

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer u 3HaYeHUE OpraHNYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoja
(oCHOBHOE U BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriiepoa

XuMHUecKasi CBsi3b B OpPraHM4YECKHUX
coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuil A. M. byrneposa

05.09.2023

05.09.2023

05.09.2023

07.09.2023

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (EeKTHl B MOJIEKYJIaX OPraHUYECKUX
COEMHEHUI

07.09.2023

[IpencraBnenue o kKIaccUPUKANA U
cucrematrueckas Homenkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHAN

12.09.2023

14.09.2023




10

Pemenne pacy€THbIX 3a1a4 HA
OTIpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI
OPraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOIAIIMX B €r0
cocrtas. Cucremarnzanuus 1 00001IeHE
3HAHUM I10 TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Iast
dbopMyIna, HOMEHKIIATypa 1 U30MepHs,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT

duznueckre 1 XUMAUYECKHE CBOMCTBA
AJIKAaHOB

19.09.2023

21.09.2023

26.09.2023

11

12

13

14

15

HaxoxaeHnne ajikaHoB B IpuUpoie.
CriocoObI mosTydeHus 1 NpUMEHEHNE
AJIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOCHUS M1 XUMHYECKHX CBOHCTB,
CIOCOOBI OJTyYEHHUS U IPUMEHEHHE

Konrtponsnas padora Nel " [IpenenbHbie
YTJI€BOAOPOAbL: AJTKaHbI"

AJIKEHBI: TOMOJIOTUUECKUH psijI, 0011as
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
aIIKEHOB

Pemenune pacu€THbIx 3a/1a4 Ha
ompezeNieHue MOJIEKYIIPHOM (HOPMYITbI
OPraHU4YeCKOro BEUIECTBa

28.09.2023

03.10.2023

05.10.2023

10.10.2023

10.10.2023




duznueckre 1 XUMUYECKHE CBOMCTBA

16 ankeHoB. [IpaBuio MapkoBHHKOBa 12.10.2023
17 CriocoObI nostyueHus 1 IPUMEHEHNE
AJIKEHOB 12.10.2023
[TpakTueckas padora Ne 1 mo Teme
18 "HOj‘Iy‘Ie"HI/IC ATUJICHA ¥ U3YYCHHE €TO 17.10.2023
CBOICTB
ATKagueHsl: COnpsKEHHbIE,
19 U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE.
OCOGSI;){HOCTH BJ;eK}”IFp(})]HHI(ZFO CTPOEHUS 19.10.2023
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
TUEHOB 19.10.2023
21 CrniocoOblI MoTy4eHus U IpUMeHEHUe
aJIKaIMEeHOB 24.10.2023
AJKUHBI: TOMOJIOTHYECKH psijl, oOmIas
99 dbopMyIna, HOMEHKIATypa, SJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, 26.10.2023
dbuznyeckue cBoiicTa
23 XUMHYECKUE CBOMCTBA aJIKUHOB 96.10.2023
24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b 07.11.2023
o5 CriocoObI MoTy4eHus U IpUMEHEHUE
AJIKUHOB 07.11.2023
26 CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
TeMe 09.11.2023
97 KonTponbhas padota Ne2 "HenpenenbHbie
yraeBoopoab" 14.11.2023




28

29

ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopMyia, HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEeILICHUS

16.11.2023

16.11.2023

30

31

32

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMSI, OKMCIIEHHE TOMOJIOTOB
OeH3oa

Oco0EHHOCTH XUMUYECKHUX CBOMCTB
CTUpOJIa

CrniocoOblI MoTy4eHus U IpUMeHEHUe
apeHoB

16.11.2023

21.11.2023

21.11.2023

33

Pemenne pacu€THbIX 3a1a4 HA
OIIpEIEIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

23.11.2023

34

35

['eHeTHYecKast CBSA3b MEXKIY PA3THUIHBIMH
KJIacCaMH YTJICBOIOPO/IOB

Pacu€rhl mo ypaBHEHUSIM XUMHUECKHX
peakuuii. CucremaTtusanus U 06001eHe
3HaHUH 110 TEME

23.11.2023

28.11.2023

36

[Tpuponnsriii raz. [lomytHble HEPTSIHBIE
rasbl

30.11.2023

37

38

KameHHBIi yroias ¥ IpOIyKThI €T0
nepepadoTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[IpumeHeHne NpoayKTOB NepepadoTKU

30.11.2023

05.12.2023




HePTH

39

40

I'eneTnueckas cBA3b MECXKAY pa3IndHbIMU
KJlacCaMH yrji€BOoAOpOJd0B
FaJ’IOFeHOHpOI/ISBOI{HHC YriI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHHUA IraJIoOTCHa

05.12.2023

07.12.2023

41

JleiicTBue 1ienouei Ha
rajoreHnpou3BoAHbIe. B3auMopeicTeue
JUTAIOTCHAIKAHOB C MarHUEM M [IHHKOM

07.12.2023

42

43

44

45

TI'enernueckas cBI3b MCXKAY pa3JIndHbIMUA
KJracCaMH yrjii€BoaopoOa0B.

CucremMaruzaius 1 0000IIeHe 3HAHUH 110
pazneny "Yriaesogopoas”

[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psij, oOmiast popmya,
CTPOEHHE MOJIEKYJI, U30MEPUsI,
HOMEHKJIaTypa, Kiaccudukaus,
dbuznyeckue cBoiicTa

XUMUYECKUE CBOMCTBA MPEAEITbHBIX
OZHOATOMHBIX CIIUPTOB

12.12.2023

12.12.2023

14.12.2023

19.12.2023

46

47

48

CrniocoOblI Mosty4eHus U NpUMeHEeHue
OJTHOATOMHBIX CITUPTOB

[IpocThie 3¢upsl: HOMEHKIATYpa U
U30MEpPHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHoroaToMHEIe CIIUPTHI: 3TUJICHTIIMKOJIb U

TIIALEPUH, UX PU3UIECKIE U XUMHUECKUE
CBOMCTBA

19.12.2023

21.12.2023

26.12.2023




49

CriocoObI mostyueHus 1 IPUMEHEHNE
MHOI'0aTOMHBIX CIIUPTOB

26.12.2023

50

51

®deHo: cTpoeHUE MOJICKYJIIbI, PU3HMYCCKUEC
cBoiicTBa. TOKCUYHOCTH eHOTa

Xumuaeckue cBoiictBa perosa. CriocoObl
NIOJTyYCHUS ¥ IPUMEHEHUs (peHoa.

09.01.2024

09.01.2024

52

[IpakTuyeckas pabora Ne 2. Pemenue
9KCHEPUMEHTAIbHBIX 3371ay 110 TEMe
"CrnupTtsl U eHobl"

11.01.2024

53

FeHeTI/ILIeCKaﬂ CBA3b Me)KIIy pa3JH/I‘-IHI)IMI/I
KJIACCAMHM YTJICBOJIOPOIOB.
Cucremaruzanus 1 0000IIeHre 3HAHUH 110
TEME

16.01.2024

54

55

56

KonTtponpsHast padora Ne3 "Cruptsl.
®enon"

Anpaeruzipl ¥ KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHUIBHOM IPyTIIIBI;
rOMOJIOTHUECKHUE psijbl, 00mIast popmyina,
M30MEpUsI U HOMEHKJIATypa

Anbaeruibl U KeTOHBI: GU3NYECKUE
CBOMCTBA; peaKIMU IPUCOECTUHEHNUS

18.01.2024

23.01.2024

23.01.2024

57

PeaKI_[I/II/I OKHCJICHUA U KaYCCTBCHHBIC
PCaKru aJIbACTUAOB U KETOHOB

25.01.2024

58

59

CnocoObl MOJIYYCHHSA aJIbACTUIOB U
KETOHOB
OIIHOOCHOBHBIC MMpEaACIIbHBIC Kap60HOBI>IC

KHUCJIOTHI, 0COOEHHOCTHU CTPOCHUS UX
MOJICKYJI

25.01.2024

30.01.2024




60

N3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pU3HYECKHE CBOWCTBA

30.01.2024

61

62

XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT

CniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

30.01.2024

01.02.2024

63

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIIOTBL. MHOT0OOpa3ue KapOOHOBBIX
KUCIIOT

01.02.2024

64

Oco0eHHOCTH CBOMCTB: HEMIPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTMKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BhICIINX
KapOOHOBBIX KUCIIOT

01.02.2024

65

66

67

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCIIOT

CrnoxxHble 3(hUpPbI: TOMOJIOTHYECKHH P,
obmas Gopmyia, u3omepus u
HOMEHKJIaTypa

dusnyeckne 1 XMMHYECKHE CBOMCTBA
3¢upoB

06.02.2024

06.02.2024

06.02.2024

68

CucreMmarusanys 1 0000IeHNe 3HAHUI 110
Teme. Pemenne pacu€THbIX 3a7ad4.

08.02.2024

69

70

[IpakTuueckas padora Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Kap6oHoBsie kuciaoTbl. CioxHbIE dPUPHI'

Kupsti: ctpoenue, pusndeckue u
XUMHUYECKHE CBOIMCTBA (THAPOIU3)

13.02.2024

15.02.2024




71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIUX OCTaTKU HENPEAeTbHBIX
KHUPHBIX KUCIOT. JKupsl B mpupoze

15.02.2024

72

MBpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Morolee Aekicteue. [lonsatue o
CHHTETUYECKUX MOIOLIMX CPEICTBAX
(CMO)

20.02.2024

73

74

75

['enernueckas cBs3b yIrieBOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIIECTB

Pacuétpl o ypaBHEHUSM XUMHUYECKUX
peakiui

Cucremarusanus 1 0000IIeHIE 3HAHUH 110

TEMC

22.02.2024

22.02.2024

22.02.2024

76

OO0m1as XxapakTepucTUKa YIrJIeBOJIOB U
KJaccuukanus yrieBoaoB (MOHO-, IU- U
MoJIMcaxapuabl)

27.02.2024

77

78

MoHocaxapuapl: pU3NUECKUe CBONCTBA U
HaxO0’KJICHUE B IIPUPOJIE

HpI/IMCHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KUBHCACATCIIbBHOCTH OpraHnu3mMa

27.02.2024

29.02.2024

79

Jucaxapuabl: caxapo3a, MalbT03a U
nakto3a. HaxoxeHnue B npupoje u
IIPUMEHEHHE AUCAXapUI0B

05.03.2024

80

81

[Monucaxapuapl: CTPOCHHE MaKPOMOJICKYT,

buznyeckue 1 XuMHUYeCcKre CBONCTBA,
IIPUMEHEHHE

[Tousitue 00 HCKYCCTBCHHBIX BOJIOKHAX

07.03.2024




07.03.2024

82

83

Pemienne pacueTHBIX 33734 Ha
oTpesieNIeHUE JIOJIM BBIXO/A MPOTyKTa
peaKIuu OT TEOPETUIECKH BO3ZMOKHOTO
Cucremarusanys U 0000IeHrE 3HAHUI 110
paszneny

12.03.2024

12.03.2024

84

KontponsHas padora Ne4 "KapOoHunbHbIe
coenuueHus"

14.03.2024

85

86

87

AMUHBL: KTacCUPUKAIS, CTPOCHUE
MOJIeKyJI, oOmIast hopmyia, u3omepus,
HOMEHKJIaTypa 1 (PU3HYEeCKHe CBOWCTBA
XuMHUECKue CBONCTBA anudaTuuecKkux
aMHUHOB

CriocoObI mosTydeHus 1 NpUMEHEHNE
ann(paTUIeCKuX aMUHOB

19.03.2024

21.03.2024

02.04.2024

88

89

90

91

AHWINH: CTPOEHUE aHWIINHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (pu3nuecKre CBOMCTBA.
OtnenbHBIEC IPEACTABUTEH 0L
AMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 NCNITUA0B

benku kak npupoiHbIE OJINMEpHI;
CTPYKTYpbI OeJIKOB. XMMHUYECKHE CBOMCTBA
OEJIKOB.

04.04.2024

09.04.2024

11.03.2024

16.04.2024

92

HYKJIeI/IHOBI)Ie KHCJIOTBI:COCTAaB, CTPOCHUEC




u Ouonoruyueckas pois"

18.04.2024

93

94

95

[Tpaktuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 5. Pemenne
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coeqrueHuin”

Cucremaruzanus 1 0000IIeHIE 3HAHUN 110
teme. Pemenune Teopernueckux 3aaay.

23.04.2024

25.04.2024

02.05.2024

96

KontponsHast pabora Ne5
"A30TcoAepIKallie OpraHuYEeCKUe
coenuueHus"

07.05.2024

97

98

99

BricokoMonekynsipHbIE COEUHEHMUS.
buorexHonorus.

Knaccugukarus nonumepon. D1acToMephl:

HaTypaJbHbI CUHTETUYECKUE KAYUYKH.
Pesuna

BomoxkHna: HAaTypaJlbHbIC, HCKYCCTBCHHBIC,

CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CIICIuaJIbHOI'O
Ha3HA4YCHUA

14.05.2024

14.05.2024

14.05.2024

100

[TnacTmaccel. YTunuzanus u nepepadoTka
MJIacTHKa

16.05.2024

101

102

[TpakTuueckast padota Ne 6. Pemenue
BKCHepI/IMeHTaJ'II)HI)IX 3a1a4 I10 TEMC
"Pacro3HaBaHue miIacTMacc U BOJIOKOH"

O000111eHUE U CUCTEMATU3 AL

21.05.2024




M3YYEHHOI'0 MaTepuaia 1o TeMe 23.05.2024
"BricOokOMOIEKYSpHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 > 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus 10 xnacc, 'abpuensn O.C. u ap.

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

Xumus. [Toypounsie pazpadbotku. 10 kinacc. Meroanueckoe nocooue.

VY4eOHoe nocobue i1 yuuTenel U CTyIeHTOB CTapIIMX KypCOB Me1aroru4eCcKux
By30B. ABTOpBI: ["abpuensu O.C., OctpoymoB WU.I'. M.: uzn-Bo "biuk u Ko",

2001. - 536¢. YriayOneHHbIH YPOBEHb.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

PEIL, HOK, TH®O YPOK






