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PABOYAS ITPOI'PAMMA

yueOHoro npeamera « XumMus» (yriry0JieHHbIH YPOBEHb)
cpeaHero oouiero o0pa3oBaHus

Jutst o0yuaromuxcs 10 kiacco

Konuuectso yacos: 102
Cpok peanu3aiyu mporpamMmmsl: 1 o

Cocrtasurens nporpammsel: Ocrtanuna H.I'.
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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOTO IIpeaMera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peaNnu3yroNMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOTO O0Oy4YeHHs, MPU3BAHO OOECHEUUTh O0O0IIe00Pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJIKEHU OOyUEHHS B OpraHu3aluiax MpodecCUOHATBLHOIO 00pa3oBaHUSs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCITUTIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUsS M TPeOOBaHUW K YPOBHIO TOJATOTOBKH BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUsI, BOCIIUTAHUS U Pa3BUTUSI 00YUAIOIINXCS CPEJCTBAMU MIPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOJXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHe, 00s3aTesbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET



pacrmpesiesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacIipeiesieHne y4eOHOro BpeMEHHU, PEKOMEHIYEMOT0 JJIs
W3YYCHUS OTICITBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30oBaTelIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEAMETHBIX), a TaKXke ¢ Y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
MPEEMCTBEHHOCTh € OOYy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a mpeesiaMy yCTaHOBJIECHHOW MPOrpamMMOii 110 XUMUM 00sI13aTeNIbHON
(MHBapHaHTHOW) COCTaBISIONIEH coaepKaHUsl Y4YEeOHOro mnpeamera «XUMUs»
0CTaéTcsi BOBMOXXHOCTh BEIOOpA €T0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00yUeHHUs.

B coorBerctBHM ¢ KoHuentyainbHbIMM mnosiokeHuasmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH € MOCIEAYIOIUM TANIOM MOJIYYSHHUS XUMUYECKOTO 00pa30oBaHus
B paMKax W3yYCHUS CIEIMUATbHBIX ECTCCTBEHHO-HAYYHBIX MW XHWMHYECKHX
JYCLIUIUIMH B By3aX ¥ OpraHU3allusX CpeHEer0 MpodecCroHaIbHOT0 00pa3oBaHusl.
B sroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO Ha
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaronIMXcsi, BHIOPABIIMX OMPEASIEHHBIM MPOPMIh 00yUeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opraHuzanusx npodeccuonanbHoro ooOpaszoBaHus. Hapsigy ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbHOM MPOTPAMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MPeMeTa
«XHUMUS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCHUTAHUS U COLMATBHOTO
pa3BuTHs OOydalIMxcs, Ha (QOpMUpPOBaHME Y HUX OOILEUHTEIUIEKTYaIbHbBIX
YMEHHUM, YMEHHUHN paloHaIu3alMi y4eOHOro TpyJa U 00O0OIIEHHBIX CIOCOOOB
JEATETLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHW3allid COJACPKAHUS STUX KYypCOB B TPOrpaMMe MO XHUMHHU 332 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYECKass XHWMHS» COCTABISICT COBOKYMHOCTh NPEIMETHBIX 3HAHWA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HaHUU TIONMy4YaeT OMpelneiIEHHOE TEOPETUYECKOE [OTOJTHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHIECKOTO MaTepuara.
Tak, Ha yrinyOia€HHOM YypOBHE M3yu€HUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYMTEIHLHOTO YBEIMYCHHS 00BEMA 3HAHUH 0 XMMHYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YIITyOJIeHHs MPEACTaBICHUI O CTPOCHUN
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHHUIX
O CTpOCHMH aToma. XHWMHYECKas CBSI3b OOBACHACTCSA C TOYKH 3PCHHUS
IHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUTIOB pEAKIUN JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
pPacCMOTPEHHH PEAKIIMOHHON CIIOCOOHOCTH COENWHEHUN YIenseTrcs ocodoe
BHHUMaHHE BOIIPOcaM 00 JIEKTPOHHBIX 3P deKTax, 0 B3aAUMHOM BIIUSHAUA aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUYCHHUS JJII KJIACCOB OMPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOMOJIHEHUH K OOImeld cucTeMe MPEAMETHBIX 3HAHUN)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpEeAMEThl. Tak, Hampumep, B COJEpKaHHUH
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaUueHue OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuasa 1o oomnieit xumuu. [Ipu n3ydeHuu npeamera
B JIaHHOM CJIy4ae akKIEeHT OyJeT cJenaH Ha OOIIHOCTh METOAOB TO3HAHHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, IJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e Bpems B colaepXkaHUU TMpeAMeTa Uil KIACCOB XUMHKO-
Ouonornyeckoro nmpoduiist OONbIIUNA yAENbHBIA Bec OyJeT MMETh OpraHuyecKas
xumus. B 3Tom ciydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIs 00Jiee 00CTOATEILHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKUE€ CTPYKTYPHBIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM U M3YYEHHs CYIIHOCTU MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE TpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOT'O M CPEAHEro 0011ero oopazoBanus (Ha 0a30BOM ypOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JAEITETbHOCTH
4eJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYyphl. Pemenue 310l 3agaun Ha
yrayOJ€HHOM YpOBHE M3YyYEHHS IpeAMETa NpeaAroiaracT pealu3aluio TaKUX
Lese, Kak:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBIEHUW NPUPOJIbI, 0 MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00ecCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUs U OOILIEH KyJIbTYphl YEIOBEKA, a TAKXKE 3KOJOTHMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB M TE€OPUM XHWMHUH, COBPEMEHHBIX IPEACTABICHUU O
CTPOEHMM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00IuX
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4arommxcs OCO3HaHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU UIsi OOBSACHEHUS
KIIIOYEBBIX HJEH U MpOOJEeM COBPEMEHHOM XHWMHUH, IJIsl OOBSICHEHUS W



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UIINHN DKOJIOTMYSCKOH 0€30IaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAHUEM U ITEPEPAOOTKOM BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTH U TOBCETHEBHOM KU3HMU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYHKIUI LETOCTHOW CHCTEMbI CpEeIHEro oO0Iiero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKAECHHOCTH B TI0O3HABAEMOCTU SIBJICHUM MPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOpPETEHUE OMbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTiIyOJICHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJeio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSAX. TUIbI TMOPUAN3ALMHA ATOMHBIX OpOUTANIEN yriaepoa.
Mexanu3Mbl  00pa3oBaHHA KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
akuenTopHeli). Tumbl nepekpplBaHUs aTOMHBIX OpOUTallel, G- U T-CBSA3H.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHbIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAUHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKatypa opranmdeckux coenuHenudi (IUPAC) um TpuBHagbHBIC Ha3BaHHUS
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYEeCKUX BEIIECTB U MaTepHUaiaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILECTB.

YraeBoaopoasl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOias Gpopmysa, HOMEHKIaTypa 1
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIpUPOBaHMs, HUKIN3ANY, IUPOJIN3a, KpEKUHra, ropenus. IIpeacrasienue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XMMUUYECKHUX CBOMCTB MaJbIX (IIMKJIONPOIaH, IUKI00YTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LAKJIOAJIKaHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reomMeTpuueckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu u okucieHus. [Ipasumo MapkoBHukoBa. KauecTBeHHBIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
COTPSHKEHHBIX IUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusarus conpskEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIuEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoga. @uU3nyeckue CBOMCTBA aJIKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiMy Ha TPOHYIO CBA3b. CHOCOOBI MOMYYEHUs] U TPUMEHEHHE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMeIleHUs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajioreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
IIPUMEHEHUE apOMATUYECKHUX YIIIE€BOJAOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HeTh u €€ nmpoucxoxaeHue.
KaMeHHBbIN yroiap U npoAyKThl ero nepepadorku. Crnoco0Obl nepepaboTku HedTu:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOCHHE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peaxiun
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoyn. B3auMoaencTBUE NUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsitue 0 METAJIJIOOPTraHUYECKUX COCIMHEHUSX. Hcnons3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoa v BOJOPOJa B OPTaHMYECKUX BEIIECTBAX, NOJIYYEHHUE ITUIICHA U U3yUYCHHE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
IJIaCTMACC, Kay4yKOB M PE3HUHBI, MOJCIMPOBAHHUE MOJIEKYJ YTIECBOJAOPOJOB H
rajoreHIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:kamue opranudecKue coelMHeHH.

[IpenenpHbie ogHOATOMHBIE cOUPTHL. CTpoeHUME MOJIeKyln (Ha HOpUMEpPE
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMUYECKHE CBOWCTBA: pEAKUHMH 3aMEUIECHUs, JEeTUJIpaTallui, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie 3dupsl, HOMEeHKIaTYpa U n3oMmepusa. OcoOeHHOCTH (HU3HYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPraHUYECKUMH KHUCIIOTAMU, KAUECTBEHHAS! PEAKIMsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opranu3m uenoBeka. CriocoObl MOIy4eHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJNEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
oenzonbHOrO sipa. Pusmyeckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBI. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue albJeru/ioB, KadyeCTBEHHbIC peakiuu Ha anbaeruabl. CrnocoObl
MOJy4YEHUS U TPUMEHEHHE aJIbJAETUI0B U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckre CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BoOpOgHBIE CBA3M MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCTOThl. CIIOCOOBI MOTyYEHUs M IPUMEHEHUE KapOOHOBBIX KHUCJIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoyHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U nonucaxapunbl). MoHocaxapuIbl: TJIIOKO3a, (PyKTO3a, TajakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
IpynI, CIUPTOBOE W MOJOYHOKHCTOEe OpoxeHue. [IpuMeneHnue TOKO3bI, €6
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1eunono3a. CTpoeHne MaKpOMOJIEKYJl Kpaxmania, TJIMKOreHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: TMAPOJU3, KAaYECTBEHHAas PEaKkUus ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHPTA JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCUIOM
meau(ll), xumuuecke CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pelieHrne OJKCHEPUMEHTANIbHBIX 3a7ady 1o TemMaM «Couptel U (DEeHONbI,
«Kap6oHoBbie KUCIOTHI. CI0KHBIE YPUPHI».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMMHBI — OpraHMYecKue MPOM3BOJHbIE aMMuaka. Kiaccudukanus aMUHOB:
anupaTUyecKue W apoOMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBUE MEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Conu alKJIaMMOHHS.

AHWIIMH — IPEACTaBUTEb AaMUHOB apoMaTH4ecKoro psiaa. CTpoeHHE aHWIINHA.
B3auMHoe BIMAHHME Tpynn aroMOB B MoJsiekyle aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudarnueckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT KakK aM(pOTEpHbIX  OPraHHUYECKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATYpaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A30TCcoaepKalle OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCITUHEHUI.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS.

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noavdTUWIeHTepedTanaT). Y TUIU3alus U nepepadoTKa MaacTrKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Pacmno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOro COeAMHEHHUS M0 Macce (00BEMY) MPOAYKTOB CrOpaHUs, 110
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOTO BEIIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONPEACIICHUE 0JIH
BBIX0/1a MMPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHSITUH, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPOMHBIA U TeTepOTPOHBIM THUI NMUTAHUS, OpPOKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJIEBOJIbI, >KUPbI, HYKJIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.



Feorpa(bn;lz ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIbI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKHNX BOJIOKOH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaMeTa «XHMHs» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4YalOIIMXCA PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh ONBITA TIO3HABATENIFHOM W TPAKTHUECKON 1E€ATEIHHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B Mpolecce pean3anur o0pa3oBaTEIbHON JEATEIbHOCTH, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOCKTOB, PEIICHUH YUYSOHBIX W TO3HABATEIIbHBIX 33/1a4, BHIMOTHECHIUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH U TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHHUH U MOCIIEAYIOIIEM aHATN3e
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHMMAaHUSl LIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOnto/ieHUs1 TpaBui O€30MacHOro OOpalieHusi C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

MOHMMAHUS LEHHOCTH TpPaBWI WHAMUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3ajaay
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruil pa3IuvyHoro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIbHON TpPaeKTOPUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pelieHus: BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUWA, NPUHOCALIIUMX BpEl OKPYKAKOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH IKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWU MpPoOJIeM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
[UBWIN3ALNY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOU POJIM B CO3JJaHUU
HOBO 0a3pl MaTepHAJbHOM KYJbTYpbl, B pEUICHUU TIJIOOAIBbHBIX MpodIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHEIIHOTO TPYJa U SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB U UMEIOIUXCS JAHHBIX C IIEJIBI0 TTOJIYYEHHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeranpenMeTHbIe PE3YyIbTAThl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IIEJIOCTHOCTh HAyYHOM KapTWHBI MHUpa H CHeONU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTU C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh TMPH OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCU(PUKAIMKU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMudeckas (popmysa, ypaBHECHHE XUMUYECKON PEaKIIun
— TIpU pEIICHUH Y4eOHBIX TO3HABATENBHBIX W MPAKTHUYECKUX 3a]ad, MPUMEHSTH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUS BEIMICCTB M XUMHUYECKHUX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTENHHO IOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
TTO3HAHUA.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
MIPE/ICTABIICHNUS, KPUTHUICCKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

pUOOpETaTh OIBIT KMCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCITOJIB30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPU PAOOTE ¢ XMMHUIECKOM
uH(popMaluen: MPUMEHATh MEXNpeIMeTHble ((pu3nyeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO MCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, OMpefensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4e€OHBIX UM UCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
b EeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJYyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CaMOKOHTPOJb JCSATEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOCHHS MMPOTPAMMBI 110 XUMHH Ha yriayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO MpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 11O
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUJIBI JIEATCILHOCTH ITI0
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMCHCHHIO 3HAHWUH B Pa3IMYHBIX YYCOHBIX
CUTYaIlMsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUSI»
OTPAKAKOT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B OOECHEYEHUH YCTOMYUBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBOI 0€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJTHOU Cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIys AaTOMHBIX OpOuTaned, HOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUs CTPYKTypHas M THPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH JI. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
NNOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJIICHUI; TPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKHX pPEakUWUid, TEPMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIM 3dexTsl, opuentantsl | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe NPOU3BOICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKIMM  MOCPEJACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakiuuii HOHHOro oOMeHa MyTEéM
COCTaBJICHUSI UX TOJHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAIJIC)KHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOIYOJ, TJIMLEPHH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, alaHuH, MajibTo3a, (PPyKTO3a, aHWIMH, JUBUHIII, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NPUMEHATH I[OJIOKEHUSI TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKIE
U XMMUYECKHE CBOWCTBA THUMHYHBIX NPEICTABUTENCH pA3IMYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IMKIIOATIKAHOB, AJIKEHOB, alIKaIMEHOB, AJIKUHOB,
apoOMaTHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, albIETUOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W AMHHOB,
aAMUHOKHCIIOT,  OeNnKoB, yraeBomoB (MOHO-, JU- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKUUA C HCIHOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPKIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYE€CKUX COCTUHEHUN OT
KPaTHOCTH M THUIIa KOBAJCHTHOM CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepPHU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHHE TIPOAYKTOB TIepepaboTKu;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOoJlaX MO3HaHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJIECIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE ONEPAlliy MBICIIUTEIHLHOM
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIlEeHHEe, CHUCTEeMATHU3AIUIO,



BBISIBJICHUE TIPUYMHHO-CIIEJICTBEHHBIX CBSI3€W — JJI1 U3YYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKInii;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpPaBHEHUSM XHMHYECKUX PEAKIUH C HCIOJb30BaHHEM (DH3UYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOKIACHUIO XUMHUYECKON (HOpMyIIbl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJOTMYECKOM  OE€30MacHOCTH  IOCHIEJICTBUSL  OBITOBOW U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
WCII0JIb30BATh MOJYUYCHHBIE 3HAHUS /I IPUHITHUS TPAMOTHBIX PEIICHHUM MpoOemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUN DKCIEPUMEHT (TOJIy4YeHHE U H3yYEHHUE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€JIECO00Pa3HOI0 MOBEICHUS B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBBS, OKPYXKAOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIKIO, epepadbaThiBaTh €€ U UCIO0Jb30BaTh B
COOTBETCTBHHU C MOCTABICHHON yueOHOM 3a/1aueid.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DopMuUpyeMbI
€ COUMAJIbHO-
Ne HaumeHoBaHue B
dyeKkTpoHHBbIe (LM pPOBbLIE) 3HAYUMBbIE U
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[1]
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xumuu. Teopus https://foxford.ru/wiki/himiya/ponyatiya-ob-
1.1 CTPOCHUSA 8 organicheskom-veschestve-i-organicheskoy- 3,4,10
OpraHNU4YeCKHUX himii
coenuHeHuit A. M.
byrneposa
Hroro no paszneny 8
Pa3nea 2. Yraesogopoasnl
IIpenenbusie S .
EBOLODOLLL — https://foxford.ru/wiki/himiya/alkeni-
2.1 T HOpO 5 govologicheskii-ryad-stroenie-nomenklatura- =~ 2,3,4,6
AJIKAHbI . . .. . .
’ izomeria-fizicheskie-svoistva
[UKJIOATTKAHbBI
Henpenenbnabie S .
P — https://foxford.ru/wiki/himiya/alkeni-
2.2 yr p ' 14 1 govologicheskii-ryad-stroenie-nomenklatura- 2,3,4,6

AJIKCHBI, AJIKaAUCHBI,
AJIKNHBI

izomeria-fizicheskie-svoistva
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Apomarnyeckue

https://foxford.ru/wiki/himiya/gomologichesk

2.3 YTJIEBOIOPO/IBI 8 iv-rvad-arenov 2,3,4,6
(apensr)
IIpuponusie
HCTOYHUKH https://foxford.ru/wiki/himiya/prirodnye-
24 4 ) - 2,3,4,6
YIJIEBOAOPOJOB U UX istochniki-uglevodorodov
nepepaboTka
r e
2.5 AIOTCHITPOHIBOHAT 4 1 https://foxford.ru/wiki/himiya/galogenalkany 2,3,4,6
€ YIJIEBOJIOPOJIOB
Utoro no pazneny 35
Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeiuHeHust
31 Criuprsi, derion 11 https:_//_foxf(_)rd._ru/W|k|/h|m|va/strc_)en|e— 2346
klassifikatsiya-i-nomenklatura-spirtov
KapOonunbHbie
COEIMHEHN:
aIbJETUIbI U KETOHBI. https://foxford.ru/wiki/himiya/gomologichesk
3.2 21 ) ) ) 2,346
KapOonoBsie ie-ryady-aldegidov-i-ketonov
KHUCIIOTEL. CIIOKHBIE
s¢upsl. XKupsl
33 VEneBost 9 1 https:/_/fo_xford.ru/_wiki/ himiya/klassfikatsiya- 2346
stroenie-i-izomeriya-uglevodov
Hroro no pazneny 41
Pa3nea 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs
AMUHBI.
4.1 AMUHOKHCIOTEI. 12 1 https://foxford.ru/wiki/himiya/aminy-anilin 2,3,4,6
benku
Hroro no paszneny 12
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Paspnen 5. BeicokoMoJIeKy I pHbIE COeIUHEHUS

BricokoMonekymsipa

https://foxford.ru/wiki/himiya/kauchuk-

5.1 6 ) 2,4
bIC COCIMHEHUS rezina
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

[Ipenmer u 3HaYeHUE OpPraHNYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OpPraHUYECKUX COECITMHEHHUU

DJIEKTPOHHOE CTPOCHKE aTOMa yriiepoa
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepojia

XuMuyeckasi CBsizb B OpPraHM4ECKUX
coeuHEeHUsIX. MexXaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (HeKTH B MOJIEKYJIaX OPraHuYeCKUX
COEMHEHUI

[IpencraBnenne o kKIaccuPUKANA U
cucrematrueckas Homenkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

duznyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB
HaxoxxneHue aakaHoB B Inpupoac.

CriocoObl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB, CIIOCOOBI
MOJTyYCHUSI U IPUMCHEHUE

13

14

15

Pemenne pacu€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAILIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUU 110 TEME

AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKCHOB

dusndyeckre U XUMHUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€THbIX 3a7a4 Ha

18 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPTraHUYeCcKOTO BEUIeCTBa
AJKanueHsbl: CONpPsHKEHHBIE,

19 U30JIUPOBaHHbIE, KyMYJIHPOBAaHHbIE.
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CrniocoOblI 1osy4eHus U NpUMeHEHue
QJIKaTUCHOB
AJIKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

29 (bopmya, HOMEHKIATypa, NEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznyeckue cBoicTBa

23 XVMMHYECKUE CBONCTBA AJIKUHOB

24 KauecTBeHHBIE peakliny Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26 Pemrenne 3agad: pac4€rsl IO YpaBHEHHIO
XUMUYECKON pEeaKInn

97 Cucremaru3zaius 1 0000IIeHUE 3HAHUH 110

TEME




28

29

ApEHBI: TOMOJIOTHYECKUH PsiJI, O0IIIast
dbopMyia, HOMEHKJIaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEeLICHUS

30

31

32

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMS], OKMCIIEHHE TOMOJIOTOB
OeH3oa

OCo0EHHOCTH XUMHUYECKUX CBOMCTB
cTUpoJa

Pemenune pacu€tHbix 3a1a4 Ha
ompezeNeHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHWYECKOI0 BeIlleCTBa

33

CrniocoObl 1osty4eHus U IpUMeHEeHue
apeHoB

34

35

['eHeTHYeCKast CBSA3b MEXKIY PA3THUYHBIMH
KJIacCaMH YTJIEBOIOPOJIOB

Pacu€rhl Mo ypaBHEHUSIM XUMHUECKHX
peakuuii. CucremaTusanus U 06001eHne
3HaHUU 110 TEME

36

[Tpuponnsriii ra3. [lonmyTHble HEQTIHBIE
rasbl

37

KameHHBIi yroias ¥ IpOIyKThI €70
nepepadoTKu




38

Hed b 1 criocoOb! €€ mepepaboTKH.
[TpuMeHeHrne POTYKTOB NIepepadoTKU
HeTH

39

40

41

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrjI€BOJOpPOJ0B

["ajloreHonpoOn3BOIHBIC YTIIEBOIOPOIOB:
3JICKTPOHHOE CTPOCHHE; PEaKITUU
3aMEICHHS TajoTreHa

Jle¥icTBue 1mIeIouYe Ha
rajoreHnpou3BoAHbIe. B3anMmopeicTeue
IUTaJIOT€HAIKaHOB C MAarHUEM M IIUHKOM

42

Cucremarusanus U 0000IEHUE 3HAHUN 110

pazneny "Yriaesogopoas”

43

44

45

KonTponbHas padora no teme
"Vrnesonopoast"

ITpenenbHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif, oOmmas ¢popmyna,
CTPOEHHUE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccupuxanus,
(du3HYecKue CBONCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CrniocoOblI MostydeHus U IpuMeHEeHue
OJIHOATOMHBIX CIIUPTOB

47

[IpocTteie adupsl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB




MHoroaroMHbIe CIIMPTHBI: 3TUJICHTJIIMKOJIb 1

48 TJIMIEPHH, UX QU3HYECKUE U XUMHYCCKUE
CBOMCTBa

49 CriocoObI mostyueHus 1 IPUMEHEHNE
MHOTOQTOMHBIX CITHPTOB

50 @DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMudeckue cBoicTBa (heHoa

52 CriocoObI osTydeHus 1 IpUMEHEHNE
denomna
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"CrnupTtsl U heHobl"

54 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe
ANBAETHIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWIILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmMyiia,
U30MepHsI © HOMEHKJIATypa

56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE
CBOWCTBA; peaKkIny MPUCOCTUHCHUS

57 Peakuyu okuciaeHHs U KaYeCTBEHHbBIE
PEaKIUu allbJIETHIOB U KETOHOB

58 CriocoOsI TTOTydeHUs aTbACTUIOB U
KETOHOB
OOHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIC

59 KHCJIOTHI, 0OCOOCHHOCTH CTPOCHUS MX

MOJIEKYI




60

W3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pU3HYECKHE CBOWCTBA

61

62

63

64

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
KHUCI0Thl. MHOrOOOpas3ue kKapOOHOBBIX
KHUCIIOT

Oco0eHHOCTH CBOMCTB: HETPEACIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnort. [IpencraBuTenu BoICcIInX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBbIX
KHUCJIOT

65

66

67

CrniocoObl 1osty4eHus U NpUMeHEeHne
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
oOmas popmysa, H30MepHs U
HOMEHKJIaTypa

dusnueckue U XMMUYECKHE CBOUCTBA

3pHpoB

68

Pemenue pacu€THbIX 3a/1a4: MO0 YpaBHEHUIO
XAMHUYECKOW PEaKIu, Ha ONPEIEICHNE
MOJIEKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIeCTBA

69

[TpakTrueckast paborta Ne 3. Pemenue

OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME

n n
Kap6onoBsie kucinoThl. Ci0KHbBIE d3UPHI




70

XKupsr: crpoenue, puznveckue u
XUMUYECKHE CBOWCTBA (TUAPOITU3)

71

72

73

74

Oco0OeHHOCTH CBOICTB KHUPOB,
COACPpIKAIMNX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpPOLE

Mpr1a KaK COJIY BBICIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ,HeﬁCTBHe. IloasTue o
CHUHTCTUYCCKUX MORIIINX CpeI[CTBaX
(CMC)

['eneTnueckas CBI3b YTJIEBOAOPOAOB U
KHUCJIOpOACOACPKAINX OPTraHUYCCKHUX
BCIICCTB

Pacuérel no ypaBHEHUSIM XUMHUYECKUX
peakuun

75

76

77

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeEME

OO01mmas xapakTepuCcTHKa YTII€BOJI0B U
KIlaccU(UKaIs yrieBogoB (MOHO-, IU- U
HoJIMcaxapubl)

Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
HaXO0’JICHUE B MPUPOJIE

78

[TprmeHeHue TI0KO03bl, €€ 3HaUeHue B
YKU3HEJEATEIIbHOCTH OpraHu3Ma

79

Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. HaxoxneHnue B npupoje u
MIPUMEHEHHE JUCaXapuIoB




80

[Monucaxapupl: CTpPOCHUE MAKPOMOJICKYI,
du3nvecKre 1 XUMHUYECKHE CBOMCTBA,
pUMEHEHHE

81

82

83

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemenue pacdeTHbIX 337249 Ha
ompeeseHUe A0JU BbIX01a IPOIyKTa
PEaKIMK OT TEOPETUUYECKHU BO3MOKHOTO
CucreMaruzaiys 1 0000IIeHe 3HAHUH 110
paszneny

84

KonTtponpsHast pabora o Teme
"Kucnopoacoaepxaniye opraHu4eckue
coeuHeHUs"

85

86

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIEKYJI, oOmas hopmyiia, u3oMepus,
HOMCHKIJIaTypa 1 (1)I/ISI/I‘~ICCKI/IC CBOMCTBA
XUMHUYECKUE CBOMCTBA A (PaTHUECKUX
aMHUHOB

87

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHMWIMHA

88

89

90

CrniocoObl 1osty4eHus U NpUMeHEeHne
annpaTHIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH 0L
AMHUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 MCNTUA0B




91

benku kak npupoHbIE OJIUMEPDI;
CTPYKTYpHI O€JIKOB

92

93

XUMHUYECKUE CBOUCTBA OEIIKOB
A30TCOAEpIKaIIMEe TeTEPOIHKINIECKHIE

COCAMHCHUS. HYKJ'ICI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUE U OuoJioruyeckas poJib

94

[IpakTuueckas padora Ne 4. Pemenue
SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepIKalle OpraHuuYeCKUe
coenuHeHus"

95

[IpakTuueckast padora Ne 5. Perenue
HKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
"Pacno3HaBaHue OpraHuYeCKuX
coequHeHuin"

96

KonTposabHas padbora no teme
"A30TcoeprKale OpraHnyecKue
coenqnueHusa”

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3ALINS U
ITOJIMKOHICHCALTUS

[Tnactmaccel. YTunu3zanus u nepepadoTka
IUTaCTHKA

DnacToMepsl: HaTypalbHbIHN
CUHTETHUYECKHE KaydyKu. Pe3nHa

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUs




[IpakTuueckas padora Ne 6. Pemenue

101 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Pacno3HaBaHue I1acTMacc ¥ BOJIOKOH"
O00011IcHIE U CHCTEMATHU3AIINS

102 M3Y4YEHHOI'0 MaTepuaia 1o TeMe 1

"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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