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HOACHUTEJIBHAA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIBLHOM MPOTPpaMMBbI cpeiHero oo1iero oopazoanus(POIL
COQ), npencraBieHHbIX B DeaepanbHOM 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 @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyUMHST HA YPOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJIBI, HEOOXOAMMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLMYME, a TAKXKe IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpaMme 1o XuMHM Ha3Hau€eHUE IMpeaMeTa «XHUMHUS» IOJTy4aeT
NoJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTHKCHUH OOYyYaromuxcsi B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)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 UM 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 COBOKYIMHOCTh NPEIMETHBIX 3HAHHHA 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 yriyOJI€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa 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 TMPOTCKAHMS PEaKIni,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMH aToMa. XHUMHUYECKas CBsI3b OOBSACHAECTCA 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 BelleCcTB. 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 3HaueHHnEe 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 60bI10e 3HaYCHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJ0B TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHH 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 OyleT 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
JUTIUJIBI, O€TKU, YTIEBOAbl, HYKJIECHHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHUA O
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUSI, 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 oOractedt «EcTecTBeHHO-HayudHbIE MpeaMeThl», «MaTemaTtuka 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 (OPMHUPOBAHHWE 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 (opmupoBaHHMe mNpeACTaBIEHUN: O MaTepUaIbHOM €JAMHCTBE MU,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPreTUUCCKON M MHIIEBOH 0€30MacHOCTH, B Pa3BUTHHU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 37I0POBBIO M IPUPOTHOM 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, HWOHHO-
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 OCO3HAHHOTO 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, TPOTHO3UPOBAHUS,
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 MO3HAHUSI, 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 CpeJHEero oOIiero o0pa3oBaHHS MPHU HU3YyUYECHUU
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 O0JACTH TEOPETUUECKUX 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, NHTEJUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

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

OO6miee yucI0 9acoB, MPEYCMOTPEHHBIX IS M3YYCHHUS XUMHH Ha YTIyOJIEHHOM
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

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIEpoAa. XHMMHUYECKAs CBA3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, n1BOWHAasE U TpoiHas cBa3b. CrocoObl pa3phiBa CBS3E B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX coequHeHud. MoleKkynspHble U CTPYKTYpHBIE  (OPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEepHBIN d(PGHEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHocTy U KiIaccuuUKalus OpPraHuyecKux peakiuid. OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHl N0 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB MpPH HArpeBaHUM (IUIaBJICHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJIKaHOB: PEAKIMHM 3aMEUICHUs, H30MEpHU3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBSI3H,
noyimMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KaduecTBeHHbBIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEHUS. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOINUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3WYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsabIe Ta3sl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIIEHUs], B3AUMO/ICICTBUE C OPTaHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJIPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMUYECKUE CBOMCTBRA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJbMUTUHOBAs, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

OO6mas xapakrepuctuka yrieBoaoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJCTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHeHue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GUpoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B aJbJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuumepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojep:Kaniue opraHudecKue coeJMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA ann(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHME Tpynnm aTtoMoB B MoJeKkyle aHwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyenue aHwiIMHA U3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIE TPEICTABUTENH Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mnpuponnsie nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHHe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUM, I[BETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COCMHEHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIUU, CPEIHSS MOJICKYIISIpHAS



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHUWIXJIOPU,  MOJUCTUPOJ, TMOJIUMETUIMETAKpuiIaT, MOJIUKApOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3llaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOISIINX B €70 COCTAB, HAX0XKICHUE MOJIEKYJISIPHON
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (DOPMYJbI OpraHMYEcKOTo BellecTBa Ha
OCHOBE €TI0 XMMHUYECKUX CBOWCTB MJIM CIOCOOOB MOJy4YEHUs, OINpEAesieHue J0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJACIHUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: knetka, opraHu3M, J3KocucTema, Owocdepa, wmeTabomm3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAIlMOHAJIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIC YHUCJIA. DHEPreTUUECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHMH, DJICKTPOHHBIE KOH(UTYpallMi HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMHuuecKkass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajieHTHOCT, M BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHTaHIbl. 3HAYECHHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CnocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BaHUS OTIEJbHBIX MPEACTABUTEIEH HEOPTAHNYECKUX BEILIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
miesnounas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus coneii. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUSS M BOCCTaHOBJICHWUSI.
Baxneiimue OKUCIUTENM W BOCCTAaHOBUTENIU. MeETOa AJIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBI0 MHIAWKATOPOB, M3YYEHHUE BIUSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproaudeckol cucTteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOSHMsI MX aToMoB. du3nueckue CBOWCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MEeTaJlIaMU U HeMeTaJlllaMU, BOCCTAaHOBUTENIbHBIE CBOMCTBA. ['uapuabl. ToruBHbIC
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOIYUYSHUS
rajoreHoB. [[puyMeHeHne TaJoreHOB U UX COEMHEHUM.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cyiabduasl. Oxcun cepsi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObl MONY4YeHHs, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKcuabl azoTa. A30TUCTast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHE U
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl ocdopa, GochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumudeckue cBoictBa. Oxcupn kpemuusa(lV), kpemMHueBas KUCIOTa, CHIIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX BJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3unm metamioB. CrocoObl 3alIUTHl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cuUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOWCTBA, PUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB |lIA-rpynmer [leprogndeckoit cucTeMsbl
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MIPOCTOr0 BEIIECTBA U €ro coeauHeHud. AMQOTEepHbIE CBOMCTBa OKCHAA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

®u3NYECKUe U XMMHUYECKHE CBOWCTBA XpOMa U €ro coeauHeHunil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OU3UYeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3UIECKUE U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHuu. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

OKCNEPUMEHTAIBHBIE METOJbl M3YUYE€HHUS BEIIECTB W WX MPEBPALCHUN:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCICTBUE LIMHKA W JKEJie3a C pacTBOPAaMHU KHUCIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMy KHCJIOT U IIEJIOYEH, pEHIEHNE SKCIIEPUMEHTAIBHBIX 3aJa4 [0 TeMaM
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAay4YHBIX METOJAaX MO3HAHUS U METOAOJIOTHUH HAyYHOI O ucciaenoBanus. Haydnsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BEIIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMUYECKOE 3arpsI3HEHNE OKPYIKAIOLIEH CPEABI U €ro nocaeAcTBrs. Ponp xumun B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XVMHUS TIAIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC J00aBKu. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30IacHOr0 UCIIOIB30BaHUS MPETMAPATOB OBITOBOM XMMUU B TOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIIME CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 35eKTpoHuky. HanoTtexHonoruu.

Pacuérnsbie 3anaun.

Pacuétel: Macchl BemecTBa WM 00bEMA Tra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEACIIEHHOW MAacCOBOM JI0JIEN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, N0JIM BhIXOJIa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarus ~ MeXnpeaMETHBIX  CBs3€H MpU  M3yUYCHUH  OOmer u
HEOpraHmuyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61Iue ecTeCTBEHHO-HAYUYHbIE TIOHITHS: SBJIICHHE, HAYYHBIN (akKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHbB, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHus3M, SKocucTema, ornocdepa, MeTaboINU3M, MaKpO- U
MHKPOIJIEMEHTBI, OCJIKH, KHUPBI, YIJICBOABI, HYKJICHHOBBIC KHUCIOTHI, (DEPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbI, CEITbCKOXO3IMUCTBEHHOE IMPOM3BOJICTBO, MUIIEBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI I110 XMUMHNN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUHOCTHBIE PE3YJIBTATHI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABIISIIOLIME: OCO3HAHUE
o0y4JarolmuMHUCs POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD LI€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU IEITELHOCTH MTPH CO3J]aHUN YISOHBIX
IIPOEKTOB, PEIICHNN YYEOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJIHEHUNA XUMUYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBECHHOUN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3ylbTaT
JUIMTENbHBIX ~ HAaOMIOJCHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBATEIbHBIX MOTUBOB B MTOJIYYEHUHU U MOCIEAYIONIEM aHATU3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS



HPAaBCTBEHHOTO CO3HAHHUSA, STHUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SIBICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJEHHE W TMOCTYNKH CBOUX TOBApPHUIICH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYTIKOB,

4) dpopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370poBoro M 0Oe3omacHoro oOpasza KHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOJIrO/ICHUsT TIpaBUJl OE€30MacCHOr0 OOpallleHUusl C BEIIECTBAMH B OBITY,
TIOBCETHEBHOW JKU3HU, B TPYIOBOM JIEATEIHHOCTH;

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOTO MOBEACHHS B CUTYAIUAX, YTPOXKAIOIINUX 30POBBIO M KU3HU JTFO/ICH;

OCO3HAHMS TOCACACTBUN M HENPHUITHS BPCIHBIX MPUBBIYCK (YIOTpeOIeHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) TPY/10BOI0 BOCTIUTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeSITEBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COLIMAJILHOM HANPABJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
Yyclie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHUS K TPYAY, JIOJIM TPYyla U pe3ysibTataM TPYI0BOM 1€ TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIYAJIbHOW TPACKTOPUHU
oOpa3oBaHus, Oynaymied mpodeccud M peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HUHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0,10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOIIEHHS K MPHUPOJE KAaK HCTOUYHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

NOHMMAaHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpOoOJeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMANBHOMN CPEIbl;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIKEHUH XUMHH IS
PEIICHHS BOIPOCOB PAMOHATBLHOTO MPUPOIONOIE30BAHMUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMUYECKOTO MBIILICHUS, SKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPY)KAroIIeM MHUPE KaK O €IUHCTBE MPUPOJBI M YEIIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIN3AIMU: B €€ TYMaHUCTUYECKON HATPABIIEHHOCTH M BaKHOW POJIM B CO3/IaHUU
HOBOW 0a3pl MaTepUabHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOsieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(POPTHOM KM3HU KaXKIOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
IPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHUS JIeNIaTh 000CHOBAaHHBIEC 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM AEATENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

MertanpeaMeTHbI€ pe3yJIbTaThl OCBOEHHUSI MPOrpaMMbl 10 XUMUH HAa YPOBHE

CpeaHero oo1ero 00pa3zoBaHus BKIIOYAIOT:



3HAQYMMBbIE IS (GbopMHpOBaHUS  MHPOBO33PEHUA  O0YYAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, SIBJICHUE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHUE, HAOIIOACHNUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE y4eOHbIE JEHCTBUS (MO3HaBaTENbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBarolme dbopmHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCHIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U yYHUBEPCAJIbHbIE y4eOHBIC
JNEUCTBUA B ITIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MertanpeaMeTHbIE pe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  MpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJbTATHI A€STEIBHOCTH C MOCTAaBICHHBIMU LICJISIMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KIAacCH(PHUKAIIMU BEIICCTB H
XUMHUYECKUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY H3yYa€MbIMU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIYKTHUBHbBIC, 10
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B paccMaTpyuBacMbIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKITIOUCHHS;

MPUMEHSTh B MPOIECCE MO3HAHUS MCMIOJIb3YEMbIE B XUMHUU CUMBOJIWYECKHUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATh MOJIEIBHbBIC MPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) 3JIEMEHTa, XUMUYecKas (hopMyJia, ypaBHCHHE XUMHICCKON PeaKInu
— NP pElIeHUH YYEOHBIX TMO3HABATEIbHBIX W MPAKTHUYECKUX 3a7ad, NMPUMEHAThH
HAa3BaHHBIE MOJICIBHBIC MPEJICTABICHUS JIUISI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4Yae€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHHS BEIIECTB U XUMHYCCKUX
peaxkuuu;

(GbopMyTHpOBATh LU U 3314l UCCIICIOBAHUS, UCIIOIh30BATh TOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBACMBIX CYKJICHU;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOIATh 332 XOIO0M
npoIecca, CaMOCTOSITENIbHO TIPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
TIOMCKY METOJIOB PEIICHMS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3JIMYHBIX METOJI0B
MO3HAHUS.

3) paboTa ¢ unpopMmaunmeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsT JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh ed JIOCTOBEPHOCTD U
HENPOTUBOPEUHUBOCTD;

(dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuOOpEeTaTh OMNBIT MCIOJIB30BAHUA HH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpeICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMHUYECKOU
uH(poOpMaIel: MPUMEHATh MEXKMIpPEeIMETHbIE ((HU3MYECKHEe U MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00peBHATYPBI, HOMEHKIIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.
KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMO TEMBI B XOJI€ TUAIOTa W/UTN
JUCKYCCHH, BBICKA3bIBATh UJIEH, (DOPMYITHPOBATH CBOU MPEIITIOKCHHUS
OTHOCHUTEJIBHO BBINIOJIHEHHS ITPEJIOKEHHOW 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEN pPE3YyJIbTaTOB IO3HABATEIIBHON JAEATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSTENBHO UM COBMECTHO CO CBEPCTHUKAMU IPY BBHINIOJIHEHUH



XUMHYECKOT0 SKCHEPUMEHTA, MPAKTUYECKOH pabOThl MO UCCIIEI0BAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3aluy yueOHOTOo NpoeKTa, U (POpMyIupOBaTh BHIBObI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3ULUU B
X0J1e 00CYyKJIeHHUsI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC 1CHCTBHS:

CaMOCTOSTEIBHO IUIAHUPOBATh M OCYILIECTBIATH CBOK II03HABATEIbHYIO
NEATENIbHOCTD, OINpenessiss €€ Leld W 3a4a4yd, KOHTPOJIMpOBATH U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuT™M JIEUCTBUM NpH
BBIMIOJTHEHUM Y4YEeOHBIX M HUCCJENO0BATEIbCKUX 3a/ady, BbIOMpAaTh Haubosee
3¢ (exTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATE CAaMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE CaMOAHAIM3a WU
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIEe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU HA YTIyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT CeUpUIECKUe s
yueOHOro npeamera « XuMus» Hay4dHbIe 3HaHUS, YMEHHS U CIIOCOOBI IUCTBHIL 110
OCBOCHHIO, UHTEPIPETALMH U TPEOOPA30BAHUIO 3HAHUM, BUIBI JEATEIBHOCTH T10
MOJIYYCHUIO HOBOTO 3HAHUS W TNPUMEHEHHUIO 3HAHMM B Pa3IUYHBIX Y4EOHBIX
CUTYalLlMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUAX, CBA3AHHBIX C XuMHe. B
IporpaMMe 10 XUMHUHM IIPEAMETHbIC PE3YyJbTAaThl IPEACTABICHBI [0 TI0JaM
U3YUYCHMUS.

10 KJIACC

[lpenmeTHBIe pe3yabTaThl OCBOGHHUs Kypca «OpraHmdeckas XUMHES
OTpaXKaroT:

c(OpPMUPOBAHHOCTD TPEICTABICHUN: O MECTE W 3HAYCHUH OPTraHUYECKOU
XHUMHH B CHCTEME C€CTECTBEHHBIX HayK M €€ PO B OOCCIICUCHUH YCTOWIUBOTO
Pa3BUTHs YEIIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUUECKON U
MUIIEBOM 0€30MacCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpUAJIOB,
HOBBIX HUCTOYHHKOB DHEPTUH, B o0ecrieueHun PaIMOHAIBHOTO
MPUPOAOIIONB30BaHNSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHIECKA 0OOCHOBAHHOTO OTHOMICHHS K CBOEMY 37]0POBBIO
Y IPUPOJHOM CpEJIE;

BJIQJICHHE  CHCTEMOW  XMMHYECKHUX  3HAHWUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHSATUS — XUMHYECKUH AIEMEHT, aTOM, SIIPO U DJICKTPOHHAS
oboyouka aroma, S-, P-, O-aTroMHBIE OpOWTAIM, OCHOBHOC W BO30YXKJIEHHOC
COCTOSIHUS aToMa, THOpPUAM3AIlMsS AaTOMHBIX OpOWTaneil, HWOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEIIHHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOTHBINA CKENET, PYHKITMOHATbHAS



rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHUYECKAs), HM30MEpPbI, T'OMOJOTMYECKUUA psAJl, TOMOJOTH, YIIEBOAOPOJIbI,
KHCIIOPOA- U a30TCOJAEPKAIME OPraHUYeCKHE COEIUHEHUS, MOHOMEp, MOJIIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3axkon J[. M. MenneneeBa, Teopus CTPOEHHS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHHUS
U TpeBpalleHus] SHEPrMM NP XUMUYECKUX peaklMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKallue B OCHOBE
NOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHUI; TPEICTABICHUS O
MEXaHU3MaxX XHMHUYECKUX peaklud, TEPMOJAMHAMUYCCKUX W KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbIid 3(dektbl, opuentanTsl | u Il pona);
(akTONOrMYEeCKUEe CBEJIEHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHHMH M Oe30MacHOM
UCIIOJIb30BAaHUM BaXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JESTEIBHOCTHU YeJIOBEKa, OOIIUX HAyYHBIX TPUHIIMIIAX XUMUUYECKOT0 MTPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TIEPepabOTKH HEDTH);

chOpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpPHBIE TMPHU3HAKU TOHSATHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS IMPHU
ONKMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI:

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIsl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYII OPraHUUECKHX
BEIIECTB;

COCTaBIIATh YPAaBHEHUS XUMHUYECKHX PEAKIUNA M PACKPHIBATHh MX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUi  TOCPEJCTBOM  COCTaBIICHHMS
ANIEKTPOHHOTO OallaHca JTUX peaklMid, peakluii HOHHOTO oOMeHa MyTEéM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUII;

M3rOTaBINBaTh MOJEIN MOJIEKYJ OpraHMYECKHUX BEIIECTB I WUTIOCTPaIUU
UX XMMUYECKOI'O U IPOCTPAHCTBEHHOTO CTPOEHHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAIJIEKHOCTh M3yUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynme COEOUHEHHH, JdaBaTh MM Ha3BaHUS [0 CHUCTEMAaTHYECKOil
Homenknatype (IUPAC) u mpuBoAWTh TpUBHAIBHBIC HA3BaHUS IS OTIEIBHBIX
IIPEICTaBUTENEH OPraHMYECKUX BEIIECTB (3TWUJIEH, ALIETUJIEH, TOJIYOJI, TJIMLEPHH,
STUJICHTIUKONb, (PeHon, QopMalbaerua, aieTaabAerui, AaleToH, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsl, OJICMHOBAs, NAJIbMUTHHOBASI KHCIIOTHI,
TJIMIUH, aJaHuH, MaibTo3a, QPyKTO3a, aHWIWH, AUBUHUJ, U30IPEH, XJIOPOMPEH,

CTUPOJI U JpYTue);



c(hOpMUPOBAHHOCTb yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpTraHUYECKUX COCAMHEHUAX (KOBaJEHTHAs M HWOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBA U CTPOCHUS,

c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3HUECKHE
W XHMHUYECKHME CBOWCTBA THUIWYHBIX MPEACTABUTENECH PpPA3JIUYHBIX KIJIIACCOB
OPraHMYEeCKUX BEIIECTB: AIKAHOB, IUKJIOAITKAHOB, AJTKEHOB, aJIKaJJMCHOB, aJTKUHOB,
apOMaTHUYECKUX YTJIEBOJOPOJOB, CIHUPTOB, albJETUI0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX W CJIOXHBIX 3(PUPOB, XKUPOB, HUTPOCOCIUHEHHN M aMHUHOB,
aMUHOKHCJIOT,  O€JKOB, yIrJieBOAOB (MOHO-, JH- W  TOJHCAXapuoB),
WUTIOCTPUPOBAaTh ~ TEHETHYECKYI0  CBSI3b  MEXJAY HUMU  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUNA C MCIOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHS TMOJTBEPXKIAaTh HA KOHKPETHBIX MpUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COSTUHECHHUM OT
KPAaTHOCTH Y TUIA KOBAJEHTHOU CBSI3U (G- U T-CBSI3U), B3AMMHOIO BIIUSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIpbs (HEPTH, MPUPOHBINA T'a3, Yrojhb), CIIOCOOBI €ro MepepadoTKU U MPAKTUIECKOE
npUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMOH 3HAHHI O €CTeCTBEHHO-HAayYHBIX
METOJIaX MO3HAHMS — HaOJIOJIEHUU, U3MEPEHUH, MOJEIUPOBAHUHU, IKCIIEPUMEHTE
(peajlbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATH 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHATH OCHOBHBIE OTEPAIlUU MBICITUTEIHHOM
NESTENBbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, 0000IeHne, CUCTeMAaTHU3alluIo,
BBISIBJICHHE IPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUJI M3YyYECHUSI CBOWCTB BEIIECTB U
XUMHWYECKUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISTH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUH C
MOHATUSMM U TPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0onee OCO3HAaHHOTO TIOHMMAaHHS CYIIHOCTH MaTEepUANIBHOTO €IWHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMUU HJiI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOTY;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOBOAUTH PACUETHI IO XUMHUIECKUM (popmMyam
U YpaBHEHUSIM XMUMHUYECKHX PEAKIHM C UCMOJIb30BAHHEM (PU3HYECKUX BEITUYHH
(macca, oOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Pacy€Thl MO HAXOXKIECHUIO XUMHUYECKON (HopMyIibl



BEIIECTBA MO MU3BECTHBIM MACCOBBIM JOJISIM XHUMHUYECKHX 3JIEMEHTOB, MPOIYKTaM
CrOpaHusl, MIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TMO3WIMH  DKOJIOTHYECKOM  O€30IMacHOCTH  IIOCJICACTBHS  OBITOBOH M
MIPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA, CBI3aHHOM C IepepabOTKOI BEIIECTB,
WCIIOJIb30BaTh MOJIYYEHHbIE 3HAHUS I MIPUHATHUSI TPAMOTHBIX pelIeHUu mpolieM
B CUTYyallUsX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO MIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI DSKCIEPUMEHT (MOJydYeHHEe M U3YyYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YIIE€BOJAOPOJOB PA3IUYHBIX KJIACCOB U
KHCJIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCHEPUMEHTATbHBIX
3a/1ad 1O PACIO3HABAaHUIO OPraHWYECKUX BEIIECTB) C COOJIOJICHUEM TPaBUII
0e30macHOro OOpalleHusi ¢ BeIIeCTBAMU UM J1A0OPAaTOPHBIM O0OpPYJTOBAHUEM,
dbopMmynupoBaTh I€db HMCCJIEAOBAHUSA, NPEACTABIATh B pPa3IudHON (popme
pe3yJIbTaThl IKCIEPUMEHTA, AHAIM3UPOBATD U OLIECHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTb YMEHHIA:

coOJI0/IaTh MpaBUiIa SKOJIOTHYECKU 11eTIeCO00pa3HOT0 MOBEICHUS B OBITY W
TPYAOBON JEATEIBHOCTH B ILEISAX COXPAHEHMS CBOETO 3J0pPOBbS, OKpYXKarouen
MPUPOJHOM Cpebl U JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHSA;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUS Ha KUBBIE OpPraHU3MBbI
ONpeAeIEHHBIX OPTaHUYECKUX BEILIECTB, MOHUMAas cMbIci nokazatens [1JIK;

aHAJIM3UPOBATH IIEJIECOO0PA3HOCTh NMPUMEHEHUS OPraHWYECKUX BEIIECTB B
ITPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUS PUCK-TIOJIb3a;

c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANIPABICHHBIH ITOUCK
XUMUYECKOU MHGOPMAIIUK B Pa3IMUHbIX UCTOYHHKAX (Hay4yHas ¥ y4eOHO-HaydHAas
JuTepaTypa, CpeAcTBa MaccoBoi mHGopmanuu, UHTepHET U IpyrHe), KPpUTHIECKU
aHAJM3UPOBATh XUMHYECKYIO0 HH(POPMAITHIO, IIepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1a9ei.

11 KJIACC

[IpeaqmerHple pe3yabTaThl OCBOSHHS Kypca «OOmas W HeopraHudeckKas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TIPEJCTABICHUN: O MAaTEpHAIbHOM E€IMHCTBE MHpAa,
3aKOHOMEPHOCTSIX W IMO3HABAEMOCTH SIBJICHUM MOPUPOABI, O MECTE€ W 3HAYCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAayK M €€ pOojiid B 0OECIEUYeHUH YCTOMYHUBOTO
pa3BHUTHs, B PEHICHUH MPOOJIEM 3KOJOTUYECKON, DHEPreTHUECKOW W IHIINEBON
0C301MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHWHM HOBBIX MAaTEPHAJIOB, HOBBIX
HWCTOYHHUKOB JHEPTHH, B OOECIEUEHHHM PAIIMOHATIBLHOTO MPHUPOJIOINOIb30BaAHUSA, B
GbOopMUpPOBAaHUHU MHPOBO33PEHUSA W OOIIEH KyJIbTYphl 4YEJOBEKa, a TakKKe



AKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBbI0 U MHPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAra0IINE MOHSATUS — XUMUYECKUH 2JIEMEHT, aTOM, SJIPO aTOMa, U30TOIIHI,
JJIGKTPOHHAs 0000YKa aroma, S-, P-, d-aToMHBIC OpOWTANIM, OCHOBHOEC W
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpHUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJa, BAJICHTHOCTb, JJEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYecKasi CBA3b (KOBaJieHTHasl, WOHHAs, MeETaUIMuecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi pemérka, XUMUYecKas peakius, pacTBOp, IJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJMTHUYECKAsT JTUCCOIMAIUS, CTENEeHb JUCCOIHUAIINH,
BOJOPOJHBIM TOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOW 3(dexT
XUMUYECKOU PEaKIuu, CKOPOCTh XUMUUECKON peakIuu, XUMUYECKOe PaBHOBECHUE;
TEOPUH W 3aKOHBI (TEOpHUS DJICKTPOJIUTHYECKON TUCCOIUAINM, TEPUOIUUYCCKUN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3AKOH COXPAHECHUS U
IpEeBpaIlCHUsT YHEPTUH MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEI[ECTB, 3aKOH JICHMCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK
XUMUHU, MUPOBO33PECHUYECKHE 3HAHUS, JICKAIIIUE B OCHOBE MIOHUMAaHUS TPUIMHHOCTHU
U CUCTEMHOCTH XUMHUUYECKUX SIBICHUW; COBPEMEHHBIC TPEICTABICHUS O CTPOCHUH
BEIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJISIDHOM M HAJMOJIEKYJSIPHOM YpPOBHSX;
IOPEACTABICHUS O MEXaHHW3Max XUMHUYECKUX pEeaKlui, TEPMOAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAHUS, O XUMHUYECKOM DPaBHOBECHH,
pacTBOpax M TUCIEPCHBIX CHUCTEMax; (PaKTOJIIOTMYECKHE CBEJEHHUS O CBOMCTBAX,
cocTaBe, MOJIyYeHUH U 0€30M1aCHOM MCIIOIb30BAaHUN BaKHEHIINX HEOPTaHHUUECKHUX
BEIICCTB B OBITYy W MPAKTUYECKON MAESITEIbHOCTH YEJIOBEKa, OOLIUX HAYYHBIX
OPUHIUIIAX XUMHAYECKOTO IPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH MOHSITHIA,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAaHUU HEOPTAHMYECKUX BEIIECTB U UX NPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHSI HCIIOIH30BaTh XWMUYECKYIO CHUMBOJUKY IS
coctaBieHus GOpMyJd BEIMIECTB M  YpPaBHEHHW XMMHUUYECKHX  pEaKIHi,
cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACITBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPECISITh BAICHTHOCTh M CTENICHb OKHCICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHUAX, BHUJI XMMHUUYECKOW CBA3M (KOBaJICHTHas,
WOHHAsA, METa/lInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOW CBSI3M W THUIA KPUCTAJUIMYECKOM pPEMIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;



c(OpMHUPOBAHHOCTh YMEHUM: KJIacCU(PULIUPOBATH: HEOPTAHUUECKHUE BEILIECTBA
10 X COCTaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YUCTY U COCTaBY
pearupyroumx BELIECTB, TEIJIOBOMY 3((PeKTy peakuuu, U3MEHEHHUIO CTereHel
OKHUCJICHHMSI JJIEMEHTOB, OOpAaTMMOCTH, YYacCTHIO KaTaju3aropa W Jpyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBAaHUS U KPUTEPUM s KiacCUUKAIIU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa Jl.
N. MeHnaeneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHMI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XMMHUYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPHOJOB
[Tepunonnueckoii CUCTEMBI J.H. Menpaeneena, HCIIOJIb3Ys TOHATHUS
«OHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKHX AJIEMEHTOB U HX
coequHeHUM 1o mnepuojgaM u rpynnaMm Ilepumommueckon cucremsr [l N
MenzeneeBa, BaJ€HTHbIE BO3MOYXHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS UX
AIIEKTPOHHBIX 000JI0YEK;

chOpMHPOBAaHHOCTh YMEHHH: XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE  CBOMCTBA  BEILIECTB  Pa3JIMUYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHUE T'€HETHUYECKOW CBA3U MEXIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUK;

c(OPMHUPOBAHHOCTh yYMEHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca
ATUX PEAKIUH; peakiii MOHHOrO OOMeHa MyTEM COCTaBJICHUS WX TOJHBIX H
COKpAlIEHHBIX  MOHHBIX  YPaBHECHUWW;  pEaKUUHd  THUIAPOJIW3a;  pEeaKkUuu
KOMIUIEKCOO0pa30oBaHus (Ha MpUMeEpPe TUAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHHUS);

cOpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN C YY4ETOM HMX JDHEPIreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHHs] CKOPOCTHM XHMMUYECKOM pEakUuMu B 3aBUCUMOCTH OT pPa3IMYHBIX
(akTOpOB, a TaKXKe XapaKTep CMELIEHUS] XMMUUYECKOTO PABHOBECHUS MO BIMSHUEM
BHEIIHMX Bo3aeiicTBuil (mpuniun Jle [llarense);

cOpPMUPOBAHHOCTh YMEHHsI XapaKTEpHU30BaThb XUMHUYECKHE pEaKIuH,
JeXaluye B OCHOBE IPOMBIIUIEHHOTO IOJYYEHUS CEPHOM KHUCIOTBI, aMMMAKa,
o0mye HayyHble MPHUHLMUIBI XUMHYECKHUX MPOU3BOACTB; ILIEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3peHMs] COOTHOLIEHHUS PUCK-TIONB3A;

c()OPMHPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHMM O METOJax Hay4YHOI'o
MO3HAHUS SIBICHUM MpUPOJbl — HAOIIOIEHUE, W3MEPEHHE, MOJEIMPOBAHUE,



AKCHEPUMEHT (peanbHbIN U MBICIICHHBIN ), UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSTh 3TU 3HAHUS NIPU SKCIIEPUMEHTAIBHOM UCCIIEIOBAHUYU BEILIECTB
U sl OOBSCHEHUS XMMHUYECKUX SIBIICHUM, HMMEIOIHUX MECTO B MPHUPOJE,
MPAKTUUECKOMN NEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBIABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHHUM C
MOHATUSIMU U TPEACTABICHUSIMU JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJAUTH PACUETH: C UCIOJIb30BaHUEM
MOHATHI «MaccoBasi J0JIsI BEUIECTBA B PACTBOPE» M «MOJISIpHAsE KOHIICHTPAIUA»;
Macchl BEIIECTBA WU 00bEMA raza 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIIOBOro 3(ddekra
peaKluK; 3HAYEHUS BOJOPOAHOTO IOKAa3aTessi PaCTBOPOB KHUCIOT W IIEIOYEH C
U3BECTHOW CTEMEHBIO JHUCCOLMAIMU; Macchl (00BEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEAKIUM, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJE PacTBOpa C
OmpeIeIEHHON MacCOBOM JI0JIel pPacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE
(MMeeT MpUMecH ); TOJIM BBIXOa TTPOIYKTa PEeaKIun; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  HMOHHOTO  OOMeEHa,
NOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHUE
Cpelbl pacTBOPOB BELIECTB C TOMOIIBID HWHIWKATOPOB, W3YyYEHHUE BIHSHUS
pasnuYHBIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklMH, peIlIeHue
AKCHEPUMEHTAIBHBIX 3ajad 1o TtemaM «Mertamiel» U «Hemertamne») ¢
coOroIeHneM MpaBuil 6€30MacHOro o0palleHus ¢ BEIIecTBaMHU U J1a00paTopHBIM
o0opyaoBaHueM, GOPMYIUPOBATH 1I€JIb UCCIEAOBAHMS, IPECTABIATH B PA3INYHOM
dbopMe  pe3ynbTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh M  OIEHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIIOATh MTPaBUiIa MOIb30BAHUS XUMUUECKON
nocyo M JabopaTopHbIM O0OpyAOBaHHEM, OOpaIIeHHs C BEHIECTBAMU B
COOTBETCTBHHM C WHCTPYKIHMSIMHU TIO BBITIOJHEHHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OTIBITOB, JKOJIOTHYECKH IIEJIeCO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAOUIEH MPUPOIHOU
cpeapl M JOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JEUCTBUSI HA YKUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbici nmoka3zarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEepaTypa, CpeacTBa MaccoBoit nHdopmaruu, HTepHET U ApyTUe), KpUTHUIECKA
aHAJM3UPOBATH XUMUYECKYIO HH(POPMAILIKIO, IepepadaThiBaTh €€ U UCIOIb30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Kontpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
N bu6moreka [IOK
11 CTPOEHUS OPraHnYecKuX coequHeHuil A. M. 8
https://myschool.edu.ru/
byrneposa
Hroro mo pazgeny 8
Pa3znesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIEBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' [AKJIOATKAHBI https://myschool.edu.ru/
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bubmuoreka [JOK
2.3 ApomaTHdecKue yrieBo0poabl (apeHbl 8
P e AOPOAEL (apeHbl) https://myschool.edu.ru/
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bu6mmoreka [JOK
2.5 ["anmoreHnmpon3BoOIHBIE YIIIEBOIOPOIOB 4 1
P A 4 HOpOA https://myschool.edu.ru/
Hroro no paszneny 35

Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHNs



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [JOK

3.1 C . @ 11 1
HHPTRL SOEHOM https://myschool.edu.ru/
KapOoHuIbHBIC COSTUHEHUS: AITbJICTUIBI U
P 8 ASTHA bu6mmoreka [{OK
3.2 ketoHbl. Kap6oHoBbIe KUCIOTHI. CIIOKHBIE 21 1
https://myschool.edu.ru/
3¢upsl. XKupsl
bubmmoreka [{OK
3.3 h% 9 1
HICBOMR! https://myschool.edu.ru/
Hroro no pazneny 41
Paznea 4. A3orconepskanue oprannyeckue coeIuHeHus
4.1 AMUHBI. AMHHOKHCITOTHI. beakn 12 1 2 bubmorexa OK
https://myschool.edu.ru/
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
bu6mmoreka [JOK
5.1 B 6 1
BICOKOMOJIEKYJIIPHBIE COEAUHEHUS https://myschool.edu.ru/
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 6
11 KIIACC
KoauvecTBo yacos
Ne B DJIeKTPOHHBbIE
n/ HanmeHnoBaHue pa3jeioB ¥ TeM NPOrpaMMbl c Kourpoun IpakTuye (uudgposbie)
n e HbIe PaboThI ckue padorsl | OOpasoBaTeJabHBIE
r pecypcsl

=]



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

Crpoenue atoma. [lepuoanueckuii 3aKoH u

11 [Tepuonnueckas cucTeMa XUMHYECKUX 9 bubmmoreka [IOK
' JJIEMEHTOB https://myschool.edu.ru/
. . MenneneeBa
bu6moreka [IOK
1.2 | Crpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 11 https://myschool.edu.ru/
bu6moreka [IOK
1. X 1
3 HMITHECKHE pearitn d https://myschool.edu.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeraiuiet 31 bubmorexa LOK
https://myschool.edu.ru/
2.2 Merauib 23 bubmotera [IOK
https://myschool.edu.ru/
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HbL
3.1 Mertoapl ITO3HAHUS B XUMUU. XUMUS U KU3Hb 9 Bubmiorexa OK
https://myschool.edu.ru/
Utoro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

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

» Xumus, 10 xknacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 11 knace/ T'abpuensa O.C., Octpoymo I.T"., Cnagkos C.A.,
JIéskun A.H., AxuronepHoe o6mectBo «M3narensctBo «IIpocsemnienuey
METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Meroandeckoe nmocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMUS B TeCTax, 3aadax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTtponbHbIe ¥ IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kacc:
Hacronpnas kuaura qis yaurens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I'.OcTtpoyMoBa «3agauu 1o XUMHUHU U
crocoOwI ux pemeHus» - M.: «llpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc noypouHbl€ IJIaHbI IO YY€OHUKY

O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018ro.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectsl mo xumum 11 kmaccy,



M.: Dk3ameHn, 2019r.

9.9. O.C.I'abpuensn, N.I".ocTtpoyMmoB «XUMHUYECKUI IKCIEPUMEHT B IIKOJIE
11 xmacey; - M.: Ipoda. — 2019 rog.
MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru T"'azeta «Xumus» u caiit i yuuress «5 uay Ha ypok
XUMUH
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje
"Hayka nins te0s"

http://him.1september.ru Enunas komnexuus [{OP: IIpeamerHas KoyeKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMeHThI: Xumus. Komnekmus Poccuiickoro o61ieo6pa3oBaTeibHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickasi oumImaia IIKOILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraanueckast XUMHUs: 3JICKTPOHHBIA YISOHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUIEHK: XAMUS
http://www.chemistry.ru JluctannimoHHasi OJMMITHA/IA TI0 XUMHUH

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTelIbHbIN NPOEKT



