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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIBLHOM MPOTpaMMBbI cpeHero oo1iero oopazoanus(POIL
COOQ), npencrabieHHbIX B DeaepaqbHOM TOCYJaPCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUHN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon Ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yyenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHnnpoBaHHOTO,
npouabHOro OO0y4YeHHs, MpPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIBI, HEOOXOAMUMYIO s
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MNpodeccHoHANIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpaMmme 1o XuMHM Ha3HadeHUE IMpeaMeTa «XHUMHUS» IOJIy4aeT
noJpoOHYI0  MHTEpIIPETalii0 B  COOTBETCTBUU C  OCHOBOIIOJAraroIIUMHU
nosioxkeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIeH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIJISIFOTCS CJIEAYIOIIHUE BBIOJIHSEMbIE MPOrpaMMON IIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOuIeil crpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX IOCTHKCHUH OOYyYaromuxcsi B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJa€HHOrO U3y4eHUsS] XUMHU:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 0053aTEIbHOE
ULl W3Y4eHMs] B paMKax OTAENbHbIX Npoduied, MnperycMaTpuBaeT



pacrpesielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
U3YYCHUS OTJCIHHBIX TEM;

e TMpeJJjaracT NPUMEPHYI0 IMOCJIEA0BATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJICpKaHMs TIpeMETA.

[To BceM Ha3BaHHBIM TO3UIUSAM B MPOrpPaMME MO XHMHH IPEIYCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH CcoOJepKaHUsl y4eOHOro mpeamera «XUMUsDH
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJNE€HHOTO YpOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMIOM IMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX ECTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
00y4JarommXxcs, BHIOPABIIUX OMPEAEIEHHBIM MPOPMIb 00yYeHHUs, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
00pa3oBaTeILHOM MPOrPaMMBI CPETHETO O0IIEro 00Opa30BaHMs U3YUYCHHE MPeIMeTa
«XuUMUS» OPUESHTUPOBAHO TAK)KE HA PEIICHUE 3a/1ad BOCIUTAHUS W COIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHUI palMoHaNIM3aluu y4eOHOro Tpyaa M OOOOMIEHHBIX CIIOCOOOB
JESTEHPHOCTH, UMEIONUX MEKIMCIUTLTHHAPHBINA, HAIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompeneneHnu moaxon0B K 0TOOpY ¥ CTPYKTYPHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoOBy cozaepkaHus KypcoB «Opranudeckas xuMmus» u «OOmas wu
HEOpraHWYECKas XHMHs» COCTABJISICT COBOKYMHOCTh NPEIMETHBIX 3HAHWHA U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OmpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIOINICE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriIyOJIEHHOM YpPOBHE HM3Yy4YEHHUs TMpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX TIPOTCKAHMS PEaKIni,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBS3b OOBSACHAETCA C TOYKUA 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AIIEKTPOJIM3E PACIUIaBOB M PACTBOPOB BellecTB. B Kypce opraHndeckoil XuMuu rnpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIepKaHUE KYPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEAMEThl. Tak, HampuMmep, B COJEPKaHHUH
mpeaMeTa Ui KJIacCOB XUMHUKO-(pu3ndeckoro npodusis 60bl10e 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJ0B TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPH B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 e Bpems B coepKaHMHM TpeAMETa IS KJIACCOB XHMHKO-
ouosiornueckoro npodusis OOIbIINN yAENbHBIM BeC OyJeT MMETh OpraHuyeckas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIUJBI, O€TIKU, YTIEBOAbI, HYKJIECUHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHuUs 0O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayuHble MpeaMeThl», «MartemaTuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 0011ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (OPMUPOBAHHWE OCHOB HAYKHU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MpearoiaracT peaau3alnio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mnpeACTaBIECHUN: O MaTepUaIbHOM €JIMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPreTUICCKON U MUIIEBOH 0€30MacHOCTH, B Pa3BUTUHU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHHSI K CBOEMY 37I0POBBIO M IPUPOTHON Cpee;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOIO MNOHWMAaHUSA
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO PEIIeHUsI MpOoOIeM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHUS,
aHaJu3a M OIIEHKH C MO3UIIMI HKOJIOTHUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE MPEJICTABICHUIN O HAYUYHBIX METO/IaX MMO3HAHUS, HEOOXOIUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
GYHKIMI 11EJIOCTHOM CHUCTEMBbl CpeHEro oOIero o0pa3oBaHHS MPHU HU3YyUYECHUH
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBaXEHUS K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYaIbHbBIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHONIICHHS K CBOEMY 3J0pOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX /I M3YYCHHUS XUMHH Ha YTIyOJIEeHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMUM.

[Ipeamer v 3HaUEHUE OPraHUYECKON XUMHH, TIPEACTABICHNE 0 MHOT000pa3ul OPraHUYECKUX COSTUMHECHUM.

DNEeKTPOHHOE CTPOCHUE aToMa YIJIEpOjia: OCHOBHOE U BO30YKIEHHOE COCTOsSIHMS. BajlleHTHhIE BO3MOXHOCTH aToMa
yriaepoja. XuMHUUYecKasi CBSI3b B OPraHUYECKUX COCAMHEHUAX. TUIbl THOPUAU3AIMU aTOMHBIX OpOUTaNiel yriaepoja.
Mexanu3mbl 00pa3oBaHUs KOBAJEHTHOW CBsi3M (OOMEHHBIA M JIOHOPHO-aKIENTOPHBIN). THUIBI TIEpeKpPhIBAHKUS ATOMHBIX
opOutanei, o- U n-cBsa3u. OauHApHAs, NBOMHAS U TpoiHas cBs3b. COCcOOBI pa3phiBa CBSI3EH B MOJIEKYJIaX OPraHUYECKUX
BeniecTB. [loHsTe 0 cBOOOJHOM pagukane, Hykieodue u 3JekTpodue.

Teopust ctpoeHus opranudeckux coeauHeHuii A.M. byTiiepoBa U COBpeMEHHBIC MPEJCTABICHHUS O CTPYKType
MOJIEKYJl. 3HAau€HHWE TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHEHUU. MOJIeKyJIspHbIE M CTPYKTYpHbIE (OPMYIIBI.
CtpykTypHble (GOpMYJbl pa3IMYHBIX BHJOB: pa3BEPHYyTas, COKpamiéHHas, ckeneTHas. W3omepus. Bunbl uzomepuu:
CTPYKTYpHasi, TPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3P(HEKThl B MOJIEKyJIaX OPraHMYECKUX COCIWHEHUN (MHIYKTUBHBIN U
Me30MEPHBINA 3P HEKTHI).

[IpencraBnenne o kinaccuuKalMK OpraHUYeckux BemiecTB. [loHsTHe 0 (YHKIMOHAIBLHOW Tpymme. ['oMororus.
INomomnoruueckue psaapl. CucremMaTudeckas HOMeHKIaTypa opraandeckux coequHennit (IUPAC) u TpuBranbHble Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobenHoctu u KiIacCcUUKAIMSA OpPraHUYeCKUX peaknuil. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE pEAKIMH B
OPraHUYECKON XUMHHU.

OKCHEepUMEHTAIbHBIE METO/bl U3YUEHHUSI BEIICCTB W UX MPEBpAIlCHUI: 03HAKOMIIEHHE C 00pa3llaMu OpraHNYeCKUX
BEILIECTB M MaTepHallaMl Ha UX OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BELIECTB MPU HarpeBaHUU (IUIaBIEHUE,
oOyTTIMBaHNE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIETICH MOJIEKYJT OPTaHMYECKUX BEIECTB.

YriieBogopoasbl.



Ankanbl. ['oMonoruueckuii psijg ankaHoB, oOmast ¢opmysia, HOMEHKIATypa M H30MEpHS. ODIJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII alIKaHOB, SP>-ruOpHUAN3aLKs aTOMHBIX OpOMTasell yriuepona, 6-cBa3b. Pu3nueckue
CBOMCTBA AJIKAHOB.

XHUMHUYECKHUE CBOMCTBA aJKAHOB: PEAKIIUM 3aMEIICHUS, W30MEPHU3ALUU, ETUAPUPOBAHUS, MUKIU3ALNUHA, THUPOIN3a,
KpekuHra, ropenus. [IpeacraBpieHne o MEXaHU3ME PEAKIIUNA pauKaIbHOTO 3aMEICHUS.

Haxoxnenue B npupoe. CriocoObl MOTyUeHUsI U TPUMEHEHUE aJIKaHOB.

Huxnoankanel. O0mas GopMyna, HoMeHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOSCHHS M XUMUUYECKUX CBOMCTB MaJIbIX
(uukIompomnad, HHUKIOOYTaH) M OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTeKCaH) IuKiIoankaHoB. CrocoObl TONy4YeHUs U
IPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ['oMonornueckuii psij ankeHoB, oOmias ¢opmysia, HOMEHKJIATypa. DJIEKTPOHHOE W IMPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJl aJKeHOB, SP’-rMOpMAM3aLUs AaTOMHBIX opOuTajneill yriepona, o- U m-cBs3H. CTPYKTypHas H
reomeTpudeckas (Iuc-TpaHc-) wu3omepus. DOusnueckue CBOWCTBA aJKEHOB. XHMHYECKHE CBOWCTBA: PEAKIUH
MPUCOCTUHEHNS, 3aMEILICHUS B 0-TI0JIOKEHUE TIPHU IBOMHOM CBSA3M, MOJIMMEpU3alluM U okucyieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakiiny Ha JBOHHYIO CBs3b. CIIOCOOBI MOJyUYCHHS U TPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccudukamus ankaaueHoOB (CONpsDKEHHBIE, W30JUPOBAaHHBIC, KyMyauposanuvle). (OCOOEHHOCTH
AJIEKTPOHHOTO CTPOCHHUS M XUMHUYECKHUX CBOWCTB COMNPSIKEHHBIX NUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusaius
conpspKEHHBIX TUeHOB. CITOCOOBI MOTyYeHHS U IPUMEHCHHE aJIKaIUEHOB.

AnkuHbl. ['OMOJIOTHYECKMIA psa  aJKUHOB, 00mmas ¢Gopmysia, HOMEHKJIATypa M H30MEpHsA. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJJKUHOB, SP-THOPHAN3AIMsI aTOMHBIX opOuTaiei yriepoaa. @u3ndeckrue CBOMCTBA
QJTKMHOB. XHMMHYECKHUE CBOMCTBA: PEAKIMH MPHUCOCAUHECHHS, AUMEPHU3AIMU U TPpUMEpHU3aAlUM, OKUcIeHus. KuciorHwie
CBOICTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOWHYIO CBs3b. KadecTBEHHBIE peaKIMu Ha TPOHHYIO CBs3b. CHOCOOBI
MOJy4YeHUS U IPUMEHEHNE AJIKWHOB.

ApoMatuueckue yrieBoaopo bl (apensl). ['oMonorudeckuit psij apeHoB, 001as popMyia, HOMEHKIATYPa U U30MEPHSI.
DJNIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30Ja. PU3NYECKrue CBOMCTBA apEeHOB. XUMUYECKHUE CBOMCTBA
OCH30j71a W €ro TOMOJIOTOB: PCaKIMU 3aMEIICHUS B OCH30JIBHOM KOJIBIIE W YIJICBOJAOPOJIHOM pajvKaie, pPeakIuu
MIPUCOCANHEHNS, OKHCJICHHE roMoyioroB OenH3oma. IlpeacTtaBicHue 00 OPUSHTUPYIOIIEM JCHCTBHM 3aMECTHTEIICH B
OCH30JIbHOM KOJIbIIE Ha MPUMEpPE aJKUJIBHBIX PAJAUKAJIOB, KapOOKCHIBHOM, THAPOKCHIBHON, aMUHO- WU HHUTPOTPYIIIHI,



aTOMOB TayioreHoB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB ctuposa. [lonmumepusamnus ctupona. CrnocoObl MONMyYEeHUS U
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHBbIe Ta3bl. HedTh u e€ mpoucxoxnenue. KaMeHHbBI yroib M MPOIYKTHI €ro
nepepabotku. CrnocoObl mepepaOoTku HePTH: TEperoHka, KPEeKUHT (TEPMUYECKUHM, KaTaluTUYeCKUi), puQOpMHHT,
nupoau3. [IponykTel nepepaboTKu HEPTH, UX TPUMEHEHUE B TPOMBIIINIECHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.

DIEKTPOHHOE CTPOCHHE raJOreHIIPOU3BOIHBIX YIIEBOAOPOAOB. Peakiu 3aMeleHns rajJoreHa Ha TUAPOKCOTpyIy,
HUTPOTPYNNy, UHAHOTPYIIIY, aMUHOrpymiy. J[efCTBUE HA raIor€HIPOU3BOAHBIE BOJHOTO U CIIMPTOBOTO PACTBOPA HIEIOYH.
B3anmopelicTBue JAUTrajJOreHalKaHOB € MarHMeM M LIUHKOM. lIoHSTME O METaJUNIOOPraHUYECKUX COEIUHEHUSX.
Hcnonb3oBaHue rajJoreHNnpon3BOIHBIX YTIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKHUX BEIECTB.

OKCHEepUMEHTANIbHBIE METO/bl H3YyYEHHsS BEHIECTB W MX TMpEeBpalleHUi: H3yueHHe (QU3NYECKUX CBOWCTB
yII€BOJAOPOJIOB (PAaCTBOPUMOCTDB), KA4YE€CTBEHHBIX pPEAKLUUW YIJIEBOJOPOJOB pa3WYHBIX KIaccoB (0OecIBeUnBaHUE
OpOMHOM MJIM MOJJHOW BOJIbI, pacTBOpA IEpMaHIaHaTa Kajlus, B3aUMOJICIICTBHE alleTUIeHa C aMMHUaYHbIM paCTBOPOM OKCHJIa
cepebpa(l)), xkauecTBeHHOE OOHapyKEHHUE Yriepoja M BOAOPOAAa B OPraHMYECKUX BELIECTBaX, MOJIYYEHHE ITHIIEHA U
U3y4EHUE €ro CBOICTB, 03HaKOMJIEHHE C KoJuleKIusIMu «HedTb» 1 «YTomb», ¢ 00pa3liamu miactMacc, KaydykoB U PE3UHBI,
MOZEJIIMPOBAHUE MOJIEKYJI YIVIEBOAOPOAOB U TAJIOIE€HIIPOU3BOAHBIX YIVIEBOAOPOAOB.

Kuciopoaconep:kamue opranuyeckue coelMHeHH .

IIpenensHble 0AHOATOMHBIE cUPTHl. CTpoeHHE MOJIEKYJI (Ha IPUMEPE METaHOJIAa U 3TaHoJa). ['oMonorndeckuil psn,
obmast gopmyina, HU30MepHsi, HOMEHKIaTypa W Kiaccuukanuss. dusnueckue CBONCTBA MNpeAETbHBIX OJHOATOMHBIX
crupTOB. BOIOPOAHBIE CBS3M MEXAY MOJIEKYJIAMHU CIIUPTOB. XMMUYECKUE CBOMCTBA: PEAKIUU 3aMELIEHNUs, 1eTHIPAaTaLUH,
OKHCJICHUs, B3aUMOJECUCTBUE C OPraHUYECKUMU U HEOPraHUYECKUMU KucaoTamu. KaduecTBeHHas peakiys Ha OTHOATOMHBIE
cnupThl. [leificTBHe 3TaHONa W METaHOJa Ha OopraHu3M 4yenoBeka. CrocoObl MONMy4YeHHs M MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocTsie adupsl, HOMeHKIaTypa U n3omepust. OcoOeHHOCTH HU3NMUECKUX U XUMHUYECKHX CBOMCTB.

MHOroartoMHsI€ CIUPTHI — TUIICHITIMKOIb U TiniepruH. OU3nyeckrue 1 XUMHYECKUE CBOMCTBA: PEAKLINH 3aMEIICHMS,
B3aMMOJICUCTBUE C OPraHUYECKUMHU ¥ HEOPTraHWYECKUMHU KUCIOTAMH, KAYECTBEHHAs PEaKIUs HA MHOTOATOMHBIE CIIUPTHI.



[IpencraBienne o MexaHU3ME peakUui HyKJIeo(puiabHOro 3ameunieHus. [lefictBue Ha opraHu3m uyenoBeka. CrocoObl
MOJIYYEeHHsI U1 MPUMEHEHHE MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJEKYNbl, B3aUMHOE BIMSHHE THIPOKCOTPYMIbl U OEH30JbHOr0 siapa. dusnueckue cBOMCTBa
¢penona. OcoOEHHOCTH XUMHYECKUX CBOUCTB (peHosa. KauecTBeHHble peakiuu Ha ¢penoin. TokcuuHocTh peHona. CriocoObl
noJiy4eHus 1 npuMeHnenue penona. GenondopmanbaeruaHas cMola.

KapOGoHunbHble cOeUHEHUSI — ajbJAeTUAbl W KETOHbl. JEKTPOHHOE CTPOEHUE KapOOHWIBHOW TPYMIIBI.
['oMonorudeckue psabl albJerua0B U KETOHOB, oOmias Qgopmyla, u3oMepus U HOMEHKIaTypa. Pu3nyeckue CBOMCTBa
aJNbJIETUAO0B U KETOHOB. XMMUYECKUE CBOMCTBA aJIbJIETHI0B U KETOHOB: peakIiu npucoeaAnHeHus. OKUciIeHne anbIeruioB,
KayeCTBEHHbIE peakIuu Ha anbaeruabl. CriocoObl NOMydYeHUs U IPUMEHEHUE albJIeTuI0B U KETOHOB.

OnHOOCHOBHBIE TIpelieTbHbIe KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOEHUS MOJEKYJl KapOOHOBBIX KHCIOT.
N3omepust u HoMeHknarypa. Pu3ndeckue CBOMCTBA OJJHOOCHOBHBIX MPEEIbHBIX KAPOOHOBBIX KUCIOT. BogopoiHbIe CBs3U
MEX/1y MOJIEKYJIaMH KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KHUCIIOTHBIE CBOMCTBA, peaKIus 3TepruUKaIIK, PEaKIun
C Yy4YacTHEM YIJIEBOJOPOAHOTO pajaukana. OcoOEHHOCTH CBOMCTB MYypaBbHHOW KHUCIOTHL. [loHSTHE O MPOM3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3dupax. MHorooOpaszue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMpPEAeNbHbIX U
apoMaTUYEeCKUX KapOOHOBBIX KHCIIOT, AMUKAPOOHOBBIX KHCIOT, TUAPOKCHKAPOOHOBBIX KHUCIOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCJIOT: CTE€APUHOBAS, MAJTbMUTUHOBAS, OJICMHOBAS, JIUHOI€8as, TUHONEeH08as KUCIOThl. CIIOCOOBI MOTy4YeHUs
U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnosxnbie 3¢upbl. ['oMonoruveckuit psa, obmas hopmysna, u3oMepus U HoMeHKIaTypa. Ousndeckue U XUMUUECKHE
CBOMCTBA: THAPOJIN3 B KUCIIOW U IIETIOYHOU CpeJIE.

Kupsl. Ctpoenne, ¢(u3MUECKHE U XUMHUYECKHE CBOMCTBA JKMPOB: THUAPOIU3 B KUCIOW M IIEJIOYHON cpee.
Oco0GeHHOCTH CBOWCTB KHUPOB, COACPIKAIIUX OCTATKU HENPEACIbHBIX )KUPHBIX KUCIOT. JKUpHI B IPUpOIE.

Mpb114 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OOmas xapakTepucTuka yrieBojoB. Knaccudukanus yrieBogoB (MOHO-, TU- U TMoJucaxapuabl). MoHOcaxapHbl:
II0K03a, (PYKTO3a, TajmakTosa, pudo3a, ne3okcupudosa. dusnueckue CBOMCTBA U HaxoXJaeHUE B mpupoae. OoTocuHTes.
XVMMHYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMHM C YYaCTUEM CIIMPTOBBIX M aJbJAETHIHON IPYIII, COUPTOBOE U MOJIOYHOKHUCIIOE
Oposxenue. [IpumeHeHne rIOKO3bl, €€ 3HaUCHNE B )KM3HEACITEIbHOCTH opranu3ma. /lucaxapuasl: caxapos3a, MajibTo3a U
nakro3a. BoccranaBinuBaromue 1 HEBOCCTaHaBIMBarOIMe aucaxapuabl. ['uaponus aucaxapunos. HaxoxaeHnue B mpupoae



u npuMeHenue. [lonucaxapunapl: Kpaxmal, TJIMKOTeH U 1eiunono3a. CTpoeHne MakpOMOJIEKYJ KpaxMalla, IIIMKOreHa U
LeJu1r0103bl. DU3UYECKUE CBOMCTBA KpaxMalla U LEJUIK0I03bl. XUMUYECKUE CBOMCTBA KpaxMalla: THIPOJIN3, KaUeCTBEHHAs
peakuus C HOAOM. XHMMHUYECKHME CBOMCTBA LEJUIIOJIO3BI: THUIPOJU3, MOJydyeHHe 3PupoB Leswnono3bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIBHBIE METO/IbI U3yYE€HUS BELIECTB U UX MPEBPAILECHUI: paCTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJE,
B3aUMOJICMCTBHE 3TAHOJA C HATPUEM, OKHMCIICHHE ATHJIOBOIO CHUpPTA B aJbAECTHJ HAa PACKAJIEHHON MEIHOM IPOBOJIOKE,
OKHUCJICHHE 3TUJIOBOIO CIIUPTA TUXPOMATOM Kajus (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB), KAUECTBEHHBIE PEAKIIUU
Ha anpjeruabl (¢ ruapokcuaom auammuHcepedpa(l) m rugpokcuaom menu(ll)), peakuus riauiepuHa ¢ THAPOKCUIOM
meau(ll), xumuyeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJCHCTBUE pPAcTBOpa TJIIOKO3bI C THAPOKCHIIOM
meau(ll), B3aumopeiicTBue Kpaxmaia ¢ MOJIOM, PEIIEHUE DKCIIEPUMEHTANbHBIX 3a7ad 1o TeMaMm «ChupThl U (EeHOIBI,
«KapOoHoBsie KUCIOTHI. CIOXKHBIE YOUPHI.

A3oTcoaep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHuyeckue Npou3BOAHbIe ammuaka. Knaccuduxanuss aMuHOB: anudaTtuyeckue M apoMaTUUYECKUE;
HepBUYHbIE, BTOPUUHBbIE U TpeTHuyHble. CTpoeHHe MoJeKyll, o0mmas (opmMylia, U30MEpHsl, HOMEHKJIaTypa U (u3nYecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, QJKWJIMPOBAHUE, B3aUMOJIEHCTBUE
NEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COJM aJIKUIAMMOHHSI.

AHWIMH — IpeCTaBUTENb AMUHOB apoMaTHuieckoro psaa. CTpoeHrne aHwIMHA. B3auMHOe BIIMsSHHE TPy aTOMOB B
MoJieKysle aHwInHAa. OCOOEHHOCTHM XHMHUYECKUX CBONCTB aHWiInMHA. KadecTBeHHble peakuuun Ha aHWiIuH. CrocoObl
HOJy4YeHUs U IPUMEHEHHE anudaTuueckux aMuHOB. [lonyuenue anunmHa u3 HUTpoOEH30Ia.

AmuHokucnotsl. HomeHnknatypa u wnzomepusa. OTHenbHbIE NPEICTABUTENN 0O-aMUHOKHUCIIOT: TJIMLWH, AJaHMH.
duznyeckre CBOWCTBA aMUHOKHUCIIOT. XMUMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEpHBIX OPraHUYECKUX COCTUHEHUH,
peaxius MOJIMKOHIeHCaIK, 00pa3oBaHKe MENTHIHOM cBi3U. bronornueckoe 3HaueHre aMuHOKHUCIOT. CHHTE3 U TUAPOIIN3
IIENITH]IOB.

benku xak npupoaHbie nonumepsl. [lepBudHas, BTopu4Has U TpEeTHUUHAs CTPYKTypa OeaKoB. XMMHUYECKHE CBOMCTBA
OENKOB: TUIPOJIN3, ICHATYpaI|sl, KAUeCTBEHHBIE PEaKIIUi Ha OCNIKH.



DKCIEepUMEHTAIIbHBIE METOJbI M3YUCHHUsI BEIIECTB M UX MPEBPAICHUI: pacTBOpEeHHE OENKOB B BOJE, JICHATYypalus
O€JIKOB MPU HArpeBaHUM, I[BETHHIC PEAKIIUU HA OEJIKH, PEIICHUE IKCIIEPUMEHTANBHBIX 3aJ1a4 0 TeMaM «A30TcoepKaline
OpraHuYeCKUe COCIUHEHUA» U «Pacrio3HaBaHUE OPraHUYECKUX COCTUHEHUI.

BbicokoMoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE TIOHSTUS XUMUU BBICOKOMOJICKYJISIPHBIX COCAUHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb
NOJIMMEpU3ALINK, CPENHsd MOJEKyJspHas Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MOJTUKOHAECHCAIA.

[Tomumepubie matepuansl. [lnactmaccsl  (MOJMATUIICH, TOJIUIPONMWICH, TOJUBUHWIXJIOPUI, TMOJUCTUPOI,
MOJIMMETHUIIMETAKPUJIAT, MOJUKApOOHATHI, MoJUdTUIIeHTepedTanat). Y Tunuzaius u nepepaboTKa MiacTyka.

DnacToMephl: HaTypalbHBIA KaydyK, CHHTETHUECKUE Kaydyku (OyTaJMEeHOBBIM, XJIOPOMPEHOBBIN, U30MPEHOBLIN) U
CWJIMKOHBI. Pe3nHa.

Bonokna: HatypanbHbIe (XJIOMOK, IIEPCTh, MIENTK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE
(KarpoH | J1aBcaH).

[lonumepsl crnenManbHOrO Ha3zHaueHUs (TedioH, KeBJap, 3JIEKTPONPOBOMASININE IOJIUMEPHI, OHOpa3iaraeMbie
MIOJIUMEPHI ).

OKCHepUMEHTAJIbHbIE METOAbl U3YUYEHHUs BELIECTB M UX MPEBpAIEHUN: O3HAKOMJIEHHE C 00paslamMu MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB, PEHICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue M1acTMace
Y BOJIOKOH.

Pacuérurnle 3amaun.

Haxoxxnenue MoneKyIsspHON (GOPMYIBl OPTaHUYECKOTO COSAMHEHHS IO MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSAIIUX B
€ro COCTaB, HAXOXKIACHUE MOJIEKYISIPHOU (POPMYITBI OPraHUYECKOTO COSUHEHUS 110 Macce (00bEMY) MPOIYKTOB CrOpaHus,
M0 KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMK H/WIIM MUCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU
(bOopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WM CIIOCOOOB IMOJYYCHHS, ONPEACICHUE 0NN
BBIXOJA ITPOAYKTA PEAKIINHU OT TEOPETUYECKN BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.



Peanusanusa MeXNpeaIMETHBIX CBSA3EH NPHU M3YyYEHHHM OPraHMYecKod XuMuu B 10 Kiacce OCyHIECTBIIIETCS 4epes
HCIIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M MOHATUM, MNPUHATHIX B OTIEIBHBIX IpEeIMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0muMe ecTecCTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, HAy4YHBIA (DAaKT, TUIOTEe3a, TEOpHUs, 3aKOH, aHaJIU3, CUHTES3,
KJaccupukanys, HaOJIACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEJb, MOAEIUPOBAHUE.

®duzrka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BEIlleCTBa, (PU3nUYecKrue BETMUMHBI, €AUHUIIBI U3MEPEHUS], CKOPOCTh, SHEPIHs, Macca.

buonorusa: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaOoIM3M, HACIEACTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpodHbIA TUN NMHUTaHUS, OpoxkeHue, (HOTOCHHTE3, NbIXaHWE, OENIKH, YTIEBOJbI, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

I'eorpa¢usi: nose3Hble HCKONAEMbIE, TOILIIUBO.

TexHonorusi: NUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOI'O IIMTAaHUs, MOIOLIME CPEICTBA, MaTepUAIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOTPAMMEBI 110 XUMHWKU HA VYIJIVBJIEHHOM YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHU C CUCTEMHO-IESITEILHOCTHBIM MOJIX0/IOM B CTPYKTYPE JUYHOCTHBIX PE3YJILTATOB OCBOCHUS MpEeIMeTa
«XuMHuS» HA YPOBHE CPEHETO OOIIET0 00pa30BaHUS BBIIEIECHBI CIEYIONINE COCTABISIONINE: OCO3HAHNE 00yJatOIUMHUCS
POCCUHCKONM T'pakIaHCKONW HAEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEIEICHUIO;
HAJIMYHUe MOTHBAIIMHU K 00YyUEHHUIO0; TOTOBHOCTD M CIIOCOOHOCTH 00 yJarOIIMXCS PYKOBOJICTBOBATHCS MIPUHATHIME B OOIIIECTBE



MpaBUJiaMi U HOPMaMM TMOBEJEHUS; HAJTUYUE MPABOCO3HAHUS, IKOJIOTUYECKOU KYIbTYpPbl; CHOCOOHOCTh CTaBUTh IEIU U
CTPOUTH KU3HECHHBIE TIJIAHBI.

JIn4HOCTHBIC PE3yJIbTAThl OCBOCHUS MpeaMeTa «XUMHUs» OTPaKalT CPOPMHUPOBAHHOCTh OIBITA MO3HABATEILHOU U
MPAKTUYECKOMN JAESATEILHOCTH 00YUYaIOIINXCS B MPOIECCe peaau3aiui o0pa3oBaTeibHON AeATEIbHOCTH.

JIM4HOCTHBIEC PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs» OTPaKalOT CPOPMHUPOBAHHOCTH OIbITa MO3HABATEIHHON U
MPAKTUYECKON NESATEIHLHOCTH O0YYaIOIMMUXCsl B MPOIECCe peain3alud 00pa30BaTeNIbHON NESATEILHOCTH, B TOM YHCIE B
YacCTH:

1) rpa’KaaHCKOro BOCIIMTAHUS

OCO3HAHUS O0YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U TTPABOTIOPSIIKY;

MPEJCTABJICHUS O COLIMATbHBIX HOPMaX U MPABUJIAX MEKIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESITEIBHOCTH TMPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX H
MO3HABATEJILHBIX 3a]1a4, BHIMOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTBI APYTHX MPHU aHAJIM3€ Pa3InYHBIX
BUJIOB YYEOHOMU JeATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUSI K ICTOPUYECKOMY M HAYYHOMY HACIIEUI0 OT€YECTBEHHON XUMUMU;

yBaXEHHS K MPOIIECCY TBOPUYECTBA B 0OJACTH TEOPUH U MPAKTUUYECKOTO MPUIIOKEHHUS XMMHH, OCO3HAHUS TOTO, YTO
JaHHBIE HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUMN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TPy/Zla YYEHBIX U IPAKTUKOB;

WHTEpECa W TI03HABATEIIbHBIX MOTHUBOB B TOJYYECHHHM M TIOCIHEAYIOMIEM aHaiu3e HHPOPMAIMU O TEePeIOBBIX
JOCTMKEHUSX COBPEMEHHOW OTEUECTBEHHON XUMHUM;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOr0 NTOBEICHUS;

CIIOCOOHOCTU OLICHUBATh CUTYallMU, CBS3aHHBIE C XUMUYECKUMU SIBICHUSIMH, U NMPUHUMATh OCO3HAHHbBIC PEIICHHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAEHUE U MOCTYIKHA CBOMX TOBAPUILEH C MO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM
U C YYETOM OCO3HAHHUS MOCIEACTBUM MTOCTYIIKOB;



4) gpopMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUs [IEHHOCTEN 30pOBOTr0 M 0€30MacHOro o0pasa KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (PM3MUYECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

cOONIOJIeHUsT TpaBWJl 0€30MacHOro OOpalleHHs C BElIeCTBAaMU B OBITY, MOBCEIHEBHOW KU3HHU, B TPYIAOBOM
NeSTENbHOCTH;

NOHMMAaHMUSI LEHHOCTH NpPaBWJI HWHAMBUAYAJTBHOTO U KOJJIEKTUBHOIO O€30MacHOr0 TMOBEACHHUS B CHUTyalUsX,
YTPOKAIOIIKX 3I0POBBIO U JKU3HU JIIO/ICH;

OCO3HAHMSI OCTEACTBUN U HENPUATHS BPEAHBIX MPUBbIYEK (YIOTPEOICHUS aJKOr0jIsl, HAPKOTUKOB, KypEHHUs);

5) Tpya10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIEAOBATEIbCKON JESTENbHOCTH, OOIIECTBEHHO IOJIE3HOMH,
TBOPUYECKOU U APYTUX BUJIAX JCSITEIbHOCTH;

YCTAHOBKM HAa aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLMATIbHONW HANpaBIECHHOCTH (B paMKaX CBOETO
KJj1acca, MKOJIbI);

UHTEpeca K MPaKTHUYECKOMY H3YYEHHUIO Mpodeccuil pa3iuyHOTO poja, B TOM 4YHCJIE HAa OCHOBE MNPUMEHEHUS
IPEAMETHBIX 3HAHUW 110 XUMUU;

YBaXXEHUS K TPYY, JIOASAM TPyAa U pe3ysibTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBHUIyTBHOM TpaeKTOPHUH 00pa3oBaHus, Oyaymiei npodeccuu u peaausanuu
COOCTBEHHBIX KU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB M MOTPEOHOCTEMN
00IIIeCTBa;

6) 9K0I0rM4eCKOro BOCHUTAHMSA:

HKOJIOTUYECKH 11€JIeCO00Pa3HOr0 OTHOIIEHHUS K MIPUPOE KaK UICTOYHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMJie;

IIOHUMAaHUS INI00ANIBHOIO XapakTepa SKOJIOTMYECKUX MPOOJIEM, BIUSHUSA SKOHOMUYECKUX IPOLECCOB HA COCTOSHUE
MPUPOTHOMN U COLUAIIBHON CPEbI;

OCO3HAHMS HEOOXOJMMOCTH HCIHOJB30BAHUS JIOCTM)KEHMM XHMMHHM JUIsl PELIEHHS BOIPOCOB PalMOHAIBHOTO
IPUPOAOIIOIB30BAHNUS;

AKTUBHOI'O HEMPUATUSA JIEUCTBHUM, MPUHOCAIIMX BPEI OKPYKAIOIIEH MNPUPOIHOW CpeAe, YMEHWsS MNPOTHO3UPOBATH
HeOJIaronpusTHbIC SKOJIOTMUECKUE MOCIEICTBUS IPEANPUHUMAEMbIX IEUCTBUI U IPEAOTBPAIIATh UX;



HaJU4usl Pa3BUTOrO IKOJOTUYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYIbTYphI, ONbITA JEATEIbHOCTH YKOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MMHU B IO3HABAaTENbHOM, KOMMYHUKATUBHOW W COIMAJIbHOM MpaKTHKE,
CIIOCOOHOCTH U YMEHHS aKTUBHO MTPOTHUBOCTOSITH UE0JIOTUU XeMOhoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHUs CHEUDUKA XUMHUM KaK HAyKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU PAlMOHATIBHOTO HAY4YHOTO
MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUs] 00 OKPYXKAKIIEeM MHUPE KaK O €IMHCTBE MPHUPOJILI U YEJIOBEKa, B
MO3HAHUY TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOSXKJIEHHOCTH B O0CO0OM 3HAYMMOCTH XHMHUHU JUIsI COBPEMEHHOM IMBUIM3AlMM: B €€ TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH M BAXXHOW POJIM B CO3JaHUW HOBOW 0a3bl MaTepUalibHOW KYJIBTYPHI, B PEIICHUH TJIO0ATBHBIX MPOOJIeM
YCTOMYHUBOTO PA3BUTHUS YEIOBEUECTBA — CBIPbEBOM, YHEPTETHUECKOM, MUIIIEBOM U SKOJIOTHYECKOM 0€301MacHOCTH, B pa3BUTHH
MEIUIIUHBI, 00ECTIEYEHNHN YCIOBUH YCTIEIITHOTO TPY/la U SKOJIOTHYECKH KOM(POPTHOM KM3HU KaXK0TO YJieHa O0IIECTBa;

€CTEeCTBEHHO-HAYUYHON TPaMOTHOCTH: IMMOHMMAaHUs CYIIHOCTH METOJOB IO3HAHMS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYaeMble 3HAHUS IS aHAIM3a U OOBSICHEHHUS SBJICHUN OKPYXAIOIIEro MUpa |
IPOUCXOANTNX B HEM U3MEHEHUN, YMEHUS JiejaTh 000OCHOBAHHbBIC 3aKIF0OUCHHSI HA OCHOBE HayYHBIX (DAKTOB U UMEIOIINXCS
JAHHBIX C IIEJIbIO TTOJTYYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATENIBHO HUCIOJIb30BaTh XUMHUUECKHE 3HAHUS IS PEIICHUS MPOOJEM B pealbHBIX JKM3HEHHBIX
CUTYaITUsX;

MHTEpeca K MO3HAHUIO, UCCIICAOBATEILCKOM eI TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHHIO M CaMOOOPa30BaHMIO, K aKTUBHOMY ITOTYYCHHIO HOBBIX
3HAHUH 110 XUMHUHU B COOTBETCTBUH C KU3HCHHBIMHU ITOTPEOHOCTSIMU;

HWHTEpeca K 0OCOOCHHOCTSM TpyZa B pa3IMYHbIX cepax mpodhecCHOHAUTFHON NesTEIHbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHS MPOTpaMMbl MO XUMHUHM Ha YPOBHE CpPEAHEro oOIiero oOpa3oBaHUS
BKJIFOYAIOT:



3HaUMMbIe Ui (OpMHUpOBaHMS MHPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOllleHayYHbIE TOHSTHSA, OTpaKalollUe IIEJOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEeUUPUKY METOJ0B IMO3HAHUS,
WCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, DHEPrus, SBJICHHUE, MPOIIECC, CHUCTeMa, Hay4dHbIH (akT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIEAOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe y4eOHble IeHCTBHS (TMO3HABATENIbHBbIC, KOMMYHUKATUBHBIC, PETYJSITUBHBIC), OOECIEUMBAIOIINE
dbopmupoBanue HYHKIIMOHATBHON IPAMOTHOCTH M COIIMATILHON KOMIIETCHITUU 00Yy4YarOIINXCS;

CIOCOOHOCTh OOYYAIOIIUXCSl HCMOJIB30BaTh OCBOCHHBIC MEXKIAUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS WU
yYHUBEpCaJbHbIC YUCOHBIC IEUCTBUS B MO3HABATEIILHON U COIIMAILHOM MPAKTHUKE.

MeranpenMeTHble  pPe3yJbTaThl  OTPaXKAKOT OBJAJCHUE YHUBEPCATbHBIMU  YYECOHBIMU  TO3HABATEIHHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHSI

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONpeAeisaTh eI MACSATEIbHOCTH, 3ajJaBasi MapaMeTpbl M KPUTEPUU HUX JOCTUKEHHUS, COOTHOCUTH PE3YJbTATHI
NEATEIBHOCTH C MIOCTaBJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUH MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIISITh XapaKTepHbIC TPU3HAKHU MOHSATHM
¥ YCTaHaBIIMBAaTh WX B3aUMOCBS3b, MCIIOJIF30BATh COOTBETCTBYIOIIHME IMOHSATHS JJIsI OOBSICHEHUS OTACNIBHBIX (PAKTOB W
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJI KIaCCU(DHUKAIIMK BEIIECTB U XUMHUUECKUX PEAKITHIA;

yCTaHaBIMBATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MEXYy U3Yy4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTHYECKHE pacCykAeHUs (MHIYKTUBHBIC, ICAYKTHUBHBIC, MO AHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTHBOPEUHS B PACCMATPHUBACMBIX SBJICHUAX, (DOPMYIHUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOIIECCe MO3HAHUS MCIIOIb3yEeMbI€ B XUMHH CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, TPEe0OPa30BhIBAThH
MOJICIbHBIC TIPEACTABICHUS — XUMHUYCCKUN 3HaK (CHMBOJI) dJEMEHTa, XHMHUYecKas (popMyna, ypaBHEHHE XHMHUYCCKOM
peakiuy — TMPU PEIICHUM YYEOHBIX IMO3HABATEIbHBIX M TMPAKTUUYECKUX 3ajlady, MPUMEHSITHh HA3BaHHBIE MOJICJIbHBIC
MPEICTaBICHUS JJIs BBIABJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.



2) 0a30Bble HcCIed0BaATEIbCKHE TeHCTBUSA:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUIA;

dbopMyTUpOBATH LETU U 3a1a41 UCCIICIOBAHUSI, UCTIOIB30BAaTh MOCTABICHHBIE U CAMOCTOSITEILHO C(HOPMYJIUPOBAHHbBIC
BOIIPOCHl B KauyeCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI i1 (DOPMUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th HAaBBIKAMH  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUS W TPOBEJACHUS]  YUYCHHUECKUX  DKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHUS HAOMIOaTh 3a XOJOM IIPOIECCa, CAaMOCTOATENIBHO TPOTHO3UPOBATH €ro pe3yJbrar,
dbopmynupoBaTh 00OOIICHUS U BBIBOJABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS, COCTaBIATH
000CHOBaHHBIN OTUYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh ONBIT YYCHHYECKOM HCCIEN0BATEIbCKOM M TMPOCKTHOW JEATEIBHOCTH, MPOSBIATH CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITETbHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYCCKUX 3ajad, MPUMEHEHHUIO Pa3JIMYHBIX METOO0B
MIO3HAHMS.

3) paboTa ¢ uHpopMmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX UWHGPoOpMaK (HAy4YHO-TIOMYJsipHAsl JIUTEepaTypa XUMHUYECKOTO
collep KaHMsl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHAMM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUAOB U (Popm
IpPEACTaBIEHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh U HEIMTPOTUBOPEUHBOCTH;

dbopMyITHPOBATH 3aMPOCH U TPUMEHSATH PA3IMYHBIC METOBI IIPH MOUCKE U 0TOOpEe MHGOpMAIMK, HEOOXOIUMON IS
BBITIOJTHEHUSI YU€OHBIX 3a/1a4 ONPEIEIEHHOTO THIIA;

NpUOOPETaTh OMBIT HMCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUUA W PA3IUYHBIX TOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIHO BBIOMpaTh ONTUMANbHYIO (QopMy mpencTaBieHus WHGOpMAuKU (CXeMbl, rpapuKu, AHArpaMMBI,
TaOJIUIIBI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KA4eCTBE CpPEACTBA NpH paboTe C XUMHUYECKOW HH(pOpManuen: MPUMEHSITh
MEXIpeIMeTHbIE ((PU3NIECKIEe U MATEMAaTHUECKHE) 3HAKW U CUMBOJIBI, (DOPMYJIBbI, a00peBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBbI B XOJI€ JUAora U/Win TUCKYCCUH, BRICKA3bIBATh UJICH,
bopMyIHUpPOBATH CBOM MPEIJIOKEHUSI OTHOCUTEIBHO BBITIOJIHEHUS MIPEJIOKEHHOM 3a/1auu;

BBICTYIIaTh C MPE3CHTAUMEH PE3YyJbTaTOB IO3HABATEIBHONW JEATEIBHOCTH, MOJYYEHHBIX CaMOCTOSITEbHO WIIH
COBMECTHO CO CBEPCTHUKAMU IPHU BBIMOJHCHUH XUMUUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW paOOThl MO UCCIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alii yaeOHOro NMpoeKkTa, U (POpMyIHpoBaTh BBIBOJIBI 10 PE3yIbTaTaM MPOBEAEHHBIX
UCCJICIOBAaHUMN MTyTEM COTJIACOBAHUS MO3UIIUN B X0/1€ OOCYX CHUS U OOMEHA MHEHUSMH.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC 1eHCTBHS:

CaMOCTOSTEIILHO TUIAHUPOBAThH U OCYIIECTBIISATH CBOIO MTO3HABATEIBHYIO JAESATENbHOCTD, ONPEesis e€ ey U 3a/a4H,
KOHTPOJUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH MPEHJIaraeMblii aarOpuUTM JEUCTBHM TMPHU BBHINOTHEHUU
y4eOHBIX U UCCIIEIOBATENbCKUX 3a/1a4, BIOMpaTh Hanbosee 3 HEeKTUBHBIN CIIOCOO WX PEIICHUS C yYETOM MOJTYyYeHHSI HOBBIX
3HAHHUM O BEHIECTBAX U XUMUUYECKHUX PEAKIIUIX;

OCYIIECTBIIATH CAMOKOHTPOJIb JISSATEIIEHOCTH Ha OCHOBE CaMOaHaJIi3a M CAMOOIICHKH.
MNPEAMETHBIE PE3YJIBTATBI
[IpenmeTHbBIE PE3yNHTATHl OCBOCHHS MPOTPaAaMMBbI IO XMMUU Ha YTIyOJIEHHOM ypOBHE HAa YPOBHE CPEIHEro OOIIETo
oOpa3oBaHus BKIIOYAIOT crenupuyeckue s y4eOHOro mpeamera «XUMUS» HAy4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JICUCTBUH TT0 OCBOCHHIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHHUM, BUIBI JEATEIHLHOCTH T10 MOJIYYECHUIO HOBOTO 3HAHUS
¥ TMPUMEHEHUIO0 3HAHWW B PA3IUYHBIX YYEOHBIX CUTYallUsX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYaIlUSX, CBSI3aHHBIX C
XxuMuel. B mporpaMMe mo XuMuu mpeIMeTHBIE pe3yIbTaThl MPEACTABICHBI MO TOaM H3yUCHUS.

10 KVIACC



[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUCHUU OPTaHUYECKONW XMMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
poyii B 00€CTHIEUCHUU YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJEM IKOJIOTHYECKOM, IHEPreTHUECKON U
MUIIEBONM OE€30MacCHOCTU, B Pa3BUTHUM MEAUIMHBI, CO3/JaHUU HOBBIX MaTEpPHAJIOB, HOBBIX HMCTOYHUKOB DJHEPTrUH, B
oOecrieueHNu paIrMoOHaIBLHOTO MPUPOIONIOIL30BaHUS, B (POPMUPOBAHUU MUPOBO33PEHUS U OOIICH KyJIbTYphl YEJIOBEKa, a
TaK>Ke HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUS! K CBOEMY 37I0pPOBBIO U MPUPOIHOM cpelie;

BJIAJICHUE CUCTEMON XUMUUYECKUX 3HAHUM, KOTOpask BKJIIOUYAET: OCHOBOIOJIATAIOIIUE TOHATHS — XUMUUYECKUN DJIIEMEHT,
aToM, PO U IJIEKTPOHHAsl 000JI0uKa aTroma, S-, P-, d-aToMHbBIC OpOUTAIH, OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa,
rudopuan3alus aTOMHBIX OpOHWTaneil, MOH, MOJIEKYyJia, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBINH 00BEM, YIIIEpOAHBIN CKeeT, (YHKIIMOHAIbHAS TPYIINa, paguKall,
CTPYKTypHBbIE (opMysbl (pa3BEPHYTHIC, COKpaIIEHHBIC, CKEJIETHBIE), W30MEpHsl CTPYKTypHass W TMPOCTPAHCTBEHHAS
(reomeTpuueckasi, onTUUECcKas ), U30MEpPbl, TOMOJIOTUYECKUA PSIJI, TOMOJIOTH, YTJIEBOJOPObI, KUCIOPOA- U a30TCOIepKAIIHE
OpraHNYecKue COeIMHEHUSI, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS; TEOPUH, 3aKOHBI
(nepnoanueckuii 3akoH /. V1. MenneneeBa, Teopus CTpoeHUs OpraHudeckux BemectB A. M. ByTieposa, 3akoH coxpaHeHUs
Macchl BEIIECTB, 3aKOH COXpPAaHEHUS W TMPEBpAlllCHHs] JHEPruu MpPH XUMUYECKUX PEaKiusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIS)KAIINE B OCHOBE MOHUMAHMS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM; MPEACTABICHUS O MEXaHM3MaxX XHMHUUYECKHX PEaKIui, TEPMOJWHAMHUYECKMX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX HMX MPOTEKaHWs, O B3aMMHOM BIUSHUM aTOMOB M TPYNI aTOMOB B MOJIEKyNaX (MHIYKTUBHBIA U
Me3oMepHbId 3 dekThl, opuentantsl | u |l poma); dakrTomorndeckne CBeACHUS O CBOWCTBAX, COCTaBe, MOJYYECHUU U
0e30macHOM UCITOJIb30BAaHUHU BAXKHEHUIIINX OPTAHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOU JAEATEIHHOCTH YEJIOBEKa, OOITNX
HAyYHBIX MPUHIIMAIIAX XUMHYECKOTO MPOU3BO/ICTBA (HA IpUMEpE MPOU3BOACTBA METAHOJIA, IEPepabOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHUMW: BBISBISATH XapaKTepHbIE MPU3HAKK TIOHSATWN, YCTAHABIMBATH WX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU ONMMCAHUK COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHHUII;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOIb30BaTh XUMHUYECKYI) CHMBOJIMKY JJISI COCTaBJICHHMS MOJIEKYJSPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUIECKUX BEIIECTB;



COCTaBJISITh YPAaBHEHUS XMMHUYECKUX PEAKIUUA M PACKPhIBATh MX CYIIHOCTh: OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEJACTBOM COCTaBIICHHUS JIEKTPOHHOIrO OallaHca 3TUX PeaKIui, peakiiuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS
WX TIOJIHBIX ¥ COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

M3TOTaBIUBATh MOJIENIM MOJIEKYJl OPTaHMYECKUX BEIIECTB JJISI MJUTFOCTPAIlUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUH: YCTaHABIUBATh MPUHAJIC)KHOCTh U3YUEHHBIX OPTaHUUECKUX BEIIECTB M0 UX COCTaBY U
CTPOCHHIO K ONpPEACIEHHOMY KIIacCy/TpylIe COeAMHEHWM, JaBaTh UM Ha3BaHUS IO CHUCTEMATHYECKONW HOMEHKIIAType
(IUPAC) u mnpuBOIUTH TPUBHAIBHBIC HAa3BaHHUS JUIS OTJACIBHBIX MPEICTABUTEICH OpPraHMYECKHUX BEHICCTB (DTHIICH,
aleTUJICH, TOJYOJI, TJIMIIEPUH, STUJICHIJIMKOJIbL, (eHol, (PopManbaerus, aneTaiabAeruj, aleToH, MypaBbHHAs KHCIIOTA,
YKCYCHasl KUCJIOTa, CTeapUHOBas, OJIEMHOBAs, MAaJbMUTUHOBAS KHUCJIOTHI, TVIMIIMH, aJaHWUH, MallbT03a, (PYyKTO3a, aHWIIUH,
JTUBUHWII, U30TPEH, XJIOPOIPEH, CTUPOJI U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHS OIpPEICIATh BUJ XMMHUYECKOW CBS3M B OPraHUYECKUX COCJAMHEHUSAX (KOBAJICHTHAs U
MOHHAs CBS3b, G- U M-CBsI3b, BOJIOPO/IHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TCOPUU CTPOCHUST OpraHudeckux Bemiects A. M. bytneposa s
00BSICHEHHUS 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepH30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA THITUYHBIX
IpeACTaBUTECH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIICCTB: aJKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJINCHOB, AJIKUHOB,
apOMAaTHYECKUX YTJIEBOJAOPOIOB, CIUPTOB, AJIbJICTHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(UPOB,
KUPOB, HUITPOCOSTMHECHU 1 aMUHOB, aMUHOKHCIIOT, OCJIKOB, yIieBOA0B (MOHO-, M- U MOJHUCAXapHUIOB), HILTIOCTPUPOBATH
TEHETHUYECKYI0 CBSI3b MEXJAYy HUMHM YypaBHEHHUSMH COOTBETCTBYIOIIMX XHMHMYECKUX PEaKIUid C HCIOJb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS IOATBEPXkIAaTh HAa KOHKPETHBIX NpHMEpax XapaKTep 3aBUCHMOCTH PEaKIIMOHHOM
CITOCOOHOCTH OPTaHMYECKUX COSAMHEHUM OT KPAaTHOCTH M THUITA KOBAJCHTHOW CBS3M (G- U TM-CBS3HW), B3AUMHOI'O BIIMSTHUS
aTOMOB M TPYIIIl aTOMOB B MOJICKYJIaX;

c(hopMUPOBAHHOCTh YMCHHS XapaKTEPHU30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO CBHIPhs (HEPTh, MPUPOIHBIN Ta3, YroJib),
CIIOCOOBI €ro nepepadoTKU M MPAKTHIYECKOE TPUMEHEHHE TTPOTYKTOB MEPepadoTKH;



c(hOpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJAX ITO3HAHWS — HaOJIOICHUH,
U3MEPCHUU, MOJCIIUPOBAHNH, SKCTIEPUMEHTE (PEATbHOM 1 MBICJICHHOM ) U YMEHHUSI IPUMEHSITH 3T 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS NMPUMEHSATH OCHOBHBIE OTEPAIMHM MBICIUTEIBLHON ACATEIBHOCTH — aHAM3 M CUHTE3,
CpaBHEHHE, 0000ICHIE, CHCTEMATHU3AIIHIO, BBISBIICHUE IPUYNHHO-CIICICTBEHHBIX CBSI3€H — JUIsl U3YYCHUS CBOMCTB BEIIIECTB
1 XUMUUYECKUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMECHHI: BBISIBJISATH B3AaMMOCBSI3b XUMUYCCKUX 3HAHUN C TIOHSATHUSIMH H MPEACTABICHUSIMU JAPYTHX
€CTECTBEHHO-HAYYHBIX TMPEIMETOB JJisi 0OJiee OCO3HAHHOTO TMOHHWMAHMS CYIIHOCTH MaTEPHAILHOTO CIMHCTBA MHpA,
UCIIOJIb30BaTh CHCTEMHBIC 3HAHUS 0 OPTraHWYECKOW XUMUU JJI OOBSICHEHHS W TIPOTHO3UPOBAHMSI SBJICHHMA, UMEIONINX
€CTECTBEHHO-HAYYHYIO TIPHPOY;

c(hOpMHPOBAHHOCTh YMCHHUM: MPOBOJIUTH PACUETHI 10 XUMHUSCKUM (POPMYIIaM U YPaBHCHHUSAM XUMHUUECKHX PEAKITUH C
UCIIOJIb30BaHNEM (U3MYCCKUX BEIMYMH (Macca, 00bEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pACUYEThI IO HAXOXKICHUIO XUMHUYCCKON (DOPMYJIBI BEIIECTBA 110 U3BECTHBIM MACCOBBIM JOJISM
XUMHYECKUX JIEMEHTOB, MPOAYKTaM CTOpaHHUs, TNIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUW: TMPOTHO3MPOBATH, AHAIM3UPOBATH U OIEHWBATh C TMO3HUIMA HKOJIOTHYECKOM
0€30MacHOCTH MOCIIECTBUSL OBITOBOM M MPOU3BOCTBEHHOM J1€ATETLHOCTH Y€I0BEKa, CBA3aHHOU C MepepadOoTKON BEIIECTB,
UCIIOJIb30BaTh MOJYyYEHHbIE 3HAHUSA JIJIS1 IPUHSITHS TPAMOTHBIX PEUICHUN POOJIeM B CUTYallUsAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHUMN: CAMOCTOSATEIBHO TUIAHUPOBATH U MPOBOJIUTH XUMHUECKHUI SKCIIEPUMEHT (MOJIyUCHHE U
U3y4YCHHE CBOWCTB OPraHUYECKHX BEIIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB PA3IMYHBIX KIIACCOB U
KHACTIOPOJICOJEPKAIMUX OPTAaHMYECKUX BEIIECTB, PEIICHUE dKCIIEPUMEHTAIbHBIX 3a/lad 10 Paclo3HaBAHUIO OPraHUYECKUX
BEIIECTB) C COONIOACHUEM TMpaBUi OE30MacHOr0 OOpalieHus C BEIIeCTBAaMH U JaOOpaTOPHBIM 000PYIOBaHUEM,
dbopMynHpoOBaThH MENIb UCCIENOBAHUSA, TPEICTABIATh B Pa3NIUYHON (hopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOI0IaTh TpaBUiia SKOJOTUYECKH IIEIeCOO0Pa3HOTO TMOBEJACHUS B OBITY W TPYIOBOW ACATEIBHOCTH B IETAX
COXPAaHEHUS CBOETO 3/I0POBbSI, OKPYKAIOIICH MPUPOTHOMN CPEJIbI M TOCTIKCHHSI €€ YCTOMYUBOTO PAa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBUS HA JKUBBIE OPTaHU3MBI OMPENEIEHHBIX OPraHMYECKUX BEIIECTB,
noHuMasi cmeich nokazareis [1J1K;



aHAIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHHSI OPraHMYECKUX BEIIECTB B NMPOMBILIJIEHHOCTH U B OBITY C TOYKH
3pEHUs1 COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH I1I€JICHANPABIECHHbBI MOUCK XMMUYECKOW MH(POpPMalUU B Pa3IuUYHBIX
MCTOYHUKAX (Hay4dHas U y4eOHO-Hay4Has JIUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, MHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBATH XMMHUYECKYIO HH(POpMaLMI0, IepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IOCTABIIEHHON y4eOHOU
3a7ja4yenl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NporpamMmbl Bcero Kontpoampie | Mpaxruteckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHu4eCcKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPTaHNYECKUX coequHEeHn A. M. 8
byrneposa
Hroro mo pazgeny 8
Pa3znesa 2. YriieBoaopoasbl
51 [IpenenbHbIE YrIeBOIOPOIbI — alIKaHBI, 5
LUKIIOAJIKAHbI
59 HenpenenbHble yrieBoI0pO/Ibl: alIKEHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoA0pO b (apeHbI) 8
94 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Paspnen 3. Kuciiopoacoaep:xamue oprannyecKue coeAuHEeHUs
3.1 Crnuptsl. eHon 11 1




KapOoHHIIbHBIE COSTMHEHUS: ATbJICTUABI 1
3.2 ketoHbl. KapboHoBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKupsi

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHudecKue coeJMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS

5.1 BrIcOKOMOMNIEKYIIAPHBIE COETMHEHMS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaUeHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNEe O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

Bunel u3omepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE A(PDEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
IMOJIYYCHHA U IPUMECHCHUE aJIKAaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHUST U TIPUMCHEHUE

13

Pemenue pacuéTHbIX 3a7a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJSAIIUX B €0 COCTAaB.
CucreMaruzanys 1 00001IeHEe 3HAHUI 10
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001mas
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnuecKue 1 XMMHIECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CnocoObl MOJIY4YCHUS U IPUMCHCHUC aJIKCHOB




[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue FTUIIEHA U U3yYEHHUE €TO
CBOMCTB"
Pemienne pacuéTHbBIX 3aa4 Ha OTIpE/ICIICHUE

18 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA
AJKaTMeHbl: CONPsDKEHHBIE, N30JIMPOBAaHHbIE,

19 KyMynupoBaHHbie. OCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
TIMEHOB

21 CriocoOblI mosTyueHus: ¥ IpUMEHEeHue
aITKaJIMeHOB
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as

99 (dbopmyna, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
(bu3uvecKue CBOMCTBA

23 XUMUYECKUE CBOWCTBA AIKMHOB

24 KauecTBeHHbIE peakiy Ha TPOHHYIO CBSI3b

o5 CriocoObl 1oTyueHus: ¥ IpUMEHEHUe
AJIKHOB

26 Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO
XUMHUYECKOHN peakinu

97 CucremaTu3anus 1 00001IeHHEe 3HAHUN IO
TEMe
ApeHbI: TOMOJIOTUYECKUH P, oO1Iast

28 (dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

INPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJI




OeH30I1a U ToJIyou1a, UX (GU3NIECKue
CBOMCTBA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIICHUs
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHECHMS, OKUCIICHUE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIa
Pemrenne pacu€THBIX 33724 Ha OTIpe/ICIICHNE

32 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIeCTBA

33 CriocoObI mosTy4eHHs ¥ IPUMEHEHNE apeHOB

34 I'eHeTHYeCKas CBA3b MKy PA3THIHBIMH
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX

35 peaknuii. CucreMaruzarus u 00001eHne
3HaHUU 0 TEME

36 [Ipuponnsiii ra3. [lomyTHbie HEPTIHBIE Ta3bI

37 KaMeHHbIi yroyibs 1 IpOayKThl €ro
nepepaboTKu

38 Hedtb 1 ciocoOnI €€ mepepaboTKH.
[IpumeHnenue nNpoIyKToOB nepepadoTku HedTr

39 I'eneTnueckas CBS3b MEXKIY PA3IUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB
["anoreHONpPOU3BOIHBIE YTIIEBOIOPOIOB:

40 ANIEKTPOHHOE CTPOEHUE; PEAKIIUU 3aMeIICHUS

rajorcHa




41

JeicTBue 1ienoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIUTaJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamys 1 00001eHrEe 3HAHUI 110
pazneny "VYrieBoaopoasr"

43

KonTtponsHas paboTa o teme
"YrneBonoposr”

44

HpeI[eJ'II)HI)Ie OJHOATOMHBIC CIIMPTHI:
rOMOJIOTMUYECKUH psifl, oOmmast popmyna,
CTpOEHHUE MOJIEKYII, U30MEepHs,
HOMEHKJIaTypa, Kiiaccudukanus, Gu3ndeckue
CBOMCTBA

45

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOATOMHBIX CIIMPTOB

46

CriocoOblI moTyueHus: ¥ IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTsie 3¢hupbl: HOMEHKIIATYpa U
HU30MepHsi, 0COOCHHOCTH (PU3UIYECKUX U
XUMUYECKUX CBOHCTB

48

MHOTr0aTOMHBIE CIIUPTHI: ATHJICHIITUKOJIb U
TJIMIEPHH, UX QU3MYECKHE B XUMUUYECKHE
CBOMCTBA

49

CriocoOBbl MOJIYy4YCHUS U TPUMCECHCHUC
MHOI'0A@TOMHBIX CIIMPTOB

50

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYEeCKHe
cBoiicTBa. TOKCHUHOCTH peHoa

51

XuMHYecKue cBoiicTBa (heHoa

52

CrniocoObl mostyyeHust 1 mpuMeHeHne (peHona




53

[Ipaktuyeckas padora Ne 2. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"Criuptel 1 peHoB"

54

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
TEME

55

AJH)I[CFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOeHUE KapOOHUIILHOU T'PYIIIHI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmya,
M30Mepusi 1 HOMEHKJIaTypa

56

AJNBACTUIIBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKINH TIPUCOCTUHEHUS

57

PeaKHI/II/I OKHUCJICHUS U KaUYCCTBECHHBIC
PEaKIMU AJIbACTUAOB U KETOHOB

58

CrocoObl MOTy4YeHUs albJACTUIOB U KETOHOB

59

OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIOT

62

Oco6eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHL. MHOroo6pa3ue kapOOHOBBIX
KUCIIOT

63

OcoOGeHHOCTH CBOMCTB: HETIPEIENIbHBIX U
apoOMaTUYeCKUX KapOOHOBBIX,
JMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX




kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI mosTy4eHHs U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(QUPBI: TOMOJIOTHYECKUN PIJI,
obmas Gopmyna, u30Mepusi U HOMEHKIIATypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upos

68

Pemenue pacu€THbIX 3a/1a4: 10 YPaBHEHHIO
XUMHUUYECKON PEaKIuH, Ha ONIPECIICHUE
MOJIEKYIIAPHON (DOPMYITBI OPraHUIECKOTO
BEIIleCTBA

69

[Ipaktuueckas padota Ne 3. Permenue

9KCIEPUMEHTAJIbHBIX 33/1a4 110 TeME

n n
KapGonossie kucnotel. CrioskHbIC AUPHI

70

XKupsr: crpoenue, pu3nvecKue u
XUMUYECKHUE CBOMCTBA (TUAPOIIN3)

71

Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKATNX
OCTaTKH HEIPeIeIbHBIX KUPHBIX KHCIIOT.
Kupsl B mpupoe

72

MbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Mootee nerictsue. [Tonstue o
CUHTeTHYeCKUX Moromux cpeactax (CMC)

73

I'eneTnyeckas CBA3b YrIJIEBOAOPOAOB U
KHUCJIOPOACOACPKAINX OPraHUICCKUX
BCIICCTB




Pacuérel 0 ypaBHEHUSAM XUMUYECKUX

74 .
peakuuit

75 CucremaTtu3zanus 1 000011eHHE 3HaHU IO
TeEMe
OO6mrast XxapakTepuCTUKA YTJIEBOJIOB U

76 KJIaCCU(UKAIUS YIIICBOIOB (MOHO-, TU- U
MOJIMCAXapH/Ibl)

77 Monocaxapuabl: pu3nyecKue cBOMcTBa 1
HaX0XJICHUE B TIPUPOJIC

78 [TpuMeHeHHe TIIFOKO36I, €€ 3HAYCHUE B
KU3HEJCATCIILHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MajibT03a U JIAKTO3a.

79 HaxoxaeHue B pupo/ie ¥ IpUMEHEHUE
JcaxapuioB
[Tonucaxapupl: CTpoeHUE MAKPOMOJIEKYIL,

80 (bu3UYeCcCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsaTre 006 KCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIX 3a7a4 Ha ONpe/ieTICHIE

82 JIOJIM BBIXO0J1a TPOJYKTA PEAKIH OT
TEOPETUYECKH BO3MOKHOTO

83 CucremaTu3zanus 1 0000IIeHHEe 3HAHUI IO
pasneny
KonTtponbHas pabota no teme

84 "Kucnopoaconepxaiue opraHu4ecKkue

coequHeHus"




85

AMUHBL: KTacCU(pUKAINS, CTPOCHUE
MOJIeKyYI, o0mas opmMysa, H3o0Mepus,
HOMEHKJIATypa 1 (PU3UUECKHEe CBOMCTBA

86

XUMHUYECKUE CBOMCTBA ann(paTHIeCKuX
aMUHOB

87

AHWINH: CTpPOEHUE aHWINHA, 0COOEHHOCTU
XMMHMUYECKUX CBOMCTB aHUJIMHA

88

CriocoObl nostyuyeHus: U IpUMEHEHUe
anupaTUHIECKUX aMUHOB

89

AMHHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,

¢dusuveckue corictBa. OTeIbHBIE
MPEJICTABUTENN O-AMHUHOKHUCIIOT

90

XuMHYecKnue CBOMCTBA aMUHOKUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ TUAPOIIU3 NENTUI0B

91

Bbenku xak mpupoHbIe TIOJTHUMEPHI;
CTPYKTYpPBI OCITKOB

92

XUMHUYECKHE CBOMCTBA OEJIKOB

93

A3oTcoIepKaIIe reTePOIUKINYECKHAE
coenuHeHUS. HyKITIeMHOBBIC KHCIIOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECKAs POJIb

94

[IpakTuueckas pabota Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"A3zoTconepxaiiue OpraHun4ecKue
coenuHEHHS"

95

IIpaktuyeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME

"Pacnio3HaBaHne OpraHMYeCcKUX COeAMHEHUI"




96

KonTtposnsHas paboTa 1o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/Ibl UX CUHTE3a —II0JIMMEPHU3aLUs U
MTOJMKOHACHC AU

98

[Tnactmaccel. YTunuzaius u nepepadoTka
IlacTUKa

99

DnacToMepsl: HATYpaJbHbI CUHTETUYECKNE
Kayuyyku. Pe3una

100

BosiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretTnyeckue. [lonrmepsl cnienuaibHOTO
Ha3HAYCHUSA

101

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacrio3zHaBaHue I1acTMacc ¥ BOJIOKOH"

102

O060011eH1Ee U CUCTeMAaTHU3alUs U3YYeHHOTO
Marepuaia no teme ""BbhICOKOMOJIEKYIsIpHbIE
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xnacc/ Epemun B.B., Ky3pmenko H.E., JlpoznoB A.A., Jlynun
B.B.; nox penaxmueii Jlyauna B.B., O0miectBo ¢ orpaHuueHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o0miecTBo «M3natenbeTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

bub6mnorexa IIOK

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bubnmoreka IIOK



