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PABOYASA ITPOT'PAMMA
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st ooyvaromuxest 10 —11 kimaccos



HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa3zoBaTENBHOM MTPOrpaMMBbl cpeiHero oo1iero oopazopanusi(P@OIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTalyuyi UX K OBICTPO MEHSIIOUIMMCS YCIOBUSM U3HU B COLIUYME, a TaKXKe st
MPOJIOJDKEHUS O0Oy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  WHTEPIpETalMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uHGOPMAIIMOHHO-METOIMYECKasl, pealn3alus KOTOpol obecrneunBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroluxcs B
paMKax HTOrOoBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacupeselieHhe M CTPYKTYpHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
W3YUYEHHUS OTNIEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LETIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEpUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMme MO XUMHH MPEAYyCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 110 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHusl y4eOHOro mpenMera «XuMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApMATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B CHCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJIYYEHHSI XUMUYECKOTO 00pa3oBaHuUs
B paMKax HW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jarommxcs, BbIOPABIIMX ONPEAEAEHHBI MPOPMIb 00yYeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pa3oBaTeabHOI MPOrpaMMBbI CPEHETr0 OOLIEro 00pa3oBaHus U3yUEHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAPEAMETHBIN XapaKTep.



CocTaBnsOmUMH NpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOJn€HHOM YpOBHE HM3y4€HHs IpeameTra oOecredyeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUSIX
O CTpPOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XMMUM pU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHil.

Oco0oe 3HaUe€HNE UMEET TO, YTO Ha COJIEPKaHNE KYPCOB XUMHHU YIITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOoro npoduiis 60b110€ 3HaUYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast TeopUst B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHUKO-
ouonoruueckoro npoduias OONbIINI yAENbHBIN Bec OyneT MMETh OpraHuveckas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHHsI XUMUYECKOM OpraHn3aliy KIETKH Kak OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUOUABL, O€IKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCS (OPMHUPOBAHUME OCHOB HAyKU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIrIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaTbHOM E€JUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCIeyeHUn palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OLIUX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUH AJi1 OOBSICHEHUs
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SBIICHUHA, UMEIOINUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO peIIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C TTO3HIINKA SKOJOTHUECKONU 0€30MaCHOCTH TTOCIICCTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHUS, HEOOXOIMMBIX
JUIST TIPUOOpETEHUS YMEHWUW OPHCHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oO0Iero oOpa3oBaHUs MPU H3YYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKJIATHBIX HMCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmMupoBaHue yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01Iee 9uCIo 9acoB, MPEAYCMOTPECHHBIX I M3YYCHUS XUMHUH Ha YTITyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZelo).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKOM XMMMH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpPraHUYECKUX COCAMHEHUSX. TUTIBI THOPUIU3AIIMN AaTOMHBIX OpOUTANICH yraepo/a.
MexaHnu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiectB. [loHsTHe O cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TIPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenre o kiaccupuKalMu OpraHudyeckux BemiecTB. [loHsitue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYJl OPraHMYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XHWMUYECKHE CBOMCTBA QJKAaHOB: PEAKIUU 3aMELICHUsA, W30MEpHU3alui,
JNETUAPUPOBAHUS, IUKIN3ALNN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP2-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousnyeckre cBOKWCTBA AIKEHOB. XMMUYECKHE CBOWMCTBA!
peakuMy IPUCOENMHEHMS, 3aMEUICHUS B (-I0JOKEHHWE IIpU JIBOWHOM CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, WU30JUPOBaHHbIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omonorudeckuii psij alkKuHOB, oO1as (GopMysia, HOMEHKIaTypa 1
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJTKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast opmyIa, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OpPUEHTHUPYIONIEM JICUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOJLOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHM), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, UX TPUMEHEHNE B MPOMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrallOr€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE al€THIIEHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJICIIMPOBAHHE MOJIEKYJl YTJIE€BOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  NPENETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICHCTBME C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[efcTBUE 3TaHOIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ASTUJICHIVIMKOAb W TriulepuH. duszndeckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(puIbLHOTo 3amelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CrocoObl MOTyYeHUs U IPUMEHEHINE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBoiicTB (enoma. KauecTtBeHHble peaknuu Ha (eHon. TokcwmuHOCTH (eHoa.
Crioco6b1 osrydenus 1 mpuMeHnenne perona. denondopmanbaeruaaas cModa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU HPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKAINKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paJuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKUE U XWMHUYECKHUE CBOMCTBA: THAPOJW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIICE ICHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccraHaBnuBaromye 1 HEBOCCTaHABIIMBAIOIINUE Aucaxapubl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHash peakiusi ¢ MOAOM. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M HUX MNpEeBpallCHUN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuHcepeopa(l) u ruapoxcuaom meau(ll)), peakius rmneprHa ¢ THAPOKCHIOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTtBopa riaoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3a7ad 1mo TemMaM «Crnuptel U (EHOIBIY,
«Kap6onoBbie kKuciaoTbl. CI0KHBIE dPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moliekyn, oOmas (Gopmyina, u3oMepus, HOMEHKIATypa U (HU3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4eCcKoro psiaa. CTpoeHre aHUINHA.
B3auMHoe BiIMgHHME Tpynnm aroMOB B MoJsiekyle aHwiHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE MPEICTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 ¥ THAPOJIN3 MENTUAOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalus OCJIKOB NMpU HArpeBaHUH, IIBETHBIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (ITONMATUIIEH, MOJUIPOIMIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUMN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHUS 110
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POpMYyJbl OPraHMYECKOrO BEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOACHUE, HU3MEpPEHHE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: nmone3Hble HCKONAEMble, TOIUIUBO.
TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siA€p. XUMHUUECKUM 31eMeHT. M3oromnbel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTpOHHbIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB IIEPBOTO—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XuMHUYecKass CBsI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexmMoneKysspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. MctuHabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHAIIbHbBIE
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMUYeCKUX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3(HEKTh XUMUIECKUX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMHYECKOTr0 paBHOBecHs. (DAKTOpBI, BIUSAIOIIME HA MOJIOKEHUE XUMHYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PACTBOPOB: KHUCIIOTHAS, HEUTpabHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENIU. MeToH 3JIEKTPOHHOro OasaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUe TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNE PEAKIIMA HOHHOTO 0OMEHA, ONpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxxenne HemeTaiwioB B [leproandyeckon CUCTEME XUMUYECKUX JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMU ¥ HEMETAJUIAMU, BOCCTAaHOBUTEIIbHBIE CBOMCTBA. [ napuasl. TormuBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [IppuMeHeHne raJsoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxaenue B TpHpoOE, CIOCOOBI TOMydeHHs, (PU3NUECKHEe W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbI. OKCUIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpt u pochun. Oxcuasl dochopa, ochopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yranepona(lV), yronenas kuciota u e€
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupome, crnocoObl MoydeHus, (GU3ndecKkue u
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JO0YEK aToMoB MeTaioB. OOmiue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoObl
NOJIYYEHUS METaJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpoMmeraiutyprusi. [lonstue o koppo3uu metamuioB. CrnocoObl 3alIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHUI: nonydeHue, pU3ndeckre U XMMHUYECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKcuabl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranna(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOMCTBA >KeJe3a M ero coenuHeHuil. OKCUbl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILJIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[IAHKA U €r0 COeINHCHU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJJIOB C BOJOM (BO3MOXXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U HIEJOYEH, PEIICHHE SKCIEPUMEHTAIbHbBIX 3aJa4 M0 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaY4YHBIX METO/IaX MO3HAHUS U METOJ0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoa). [[poMBIIITIEHHBIE CTIOCOOBI MMOTYYEHUSI METAJJIOB U CILJIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUU MEIUIIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mnapgromepHsie cpenactBa. beitoBas xumus. IIpaBuna
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEIBCTBE: BaXKHEHIIUE CTPOUTENIbHBIE MaTepUaibl (LIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BELIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIU OJHO
M3 BEUIECTB JAaHO B BHJE pacTBOpa C ONPEACIEHHOM MACCOBOU JIOJIEH
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€W TMpU  U3YUYCHUH OOmer
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, PUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHBIN (aKT, TUTIOTE3A,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHD, BEIIECTBO,
Teno, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, HWJEaIbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YIIEBOJbI, HYKJIEUHOBBIC KHUCIJIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepHUalbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIIICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
MPENapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MATEPUAJIOB, 3JEKTPOHHAS
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMEBI 110 XUMHUN HA
YTIJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBEeTCTBUU C CUCTEMHO-/IESITEIbBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JTUYHOCTHBIX
pEe3yJbTaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHEro oOuiero oOpa3oBaHMs
BBIJICTICHBl  CIICAYIOUINE COCTABISIONIME: OCO3HAHWE OOYYaIOIIMMUCA POCCUHUCKON
IrpaXIAaHCKOM HUJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOTIPEICIICHUIO; HAJIMYKMe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTh M CIOCOOHOCTB
oOydJaronmxcsi pyKOBOACTBOBAThCA MPUHATHIMU B OOLIECTBE MpaBUIaMU M HOpMaMu
MOBEACHUS; HAIMYUE MPABOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpPhl; CIIOCOOHOCTh CTaBUTH
L[N U CTPOUTH KU3HEHHBIE TIAHBI.

JIugyHOCTHBIE ~ pe3yibTaThl ~ OCBOEHUA  mOpeaMeTa  «XUMHS»  OTpaxaroT
c(OPMHUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JCSATEIBHOCTU
oOy4Jaronuxcs B mpoIecce peainsaiui 00pa3oBaTeIbHOM JeITeTbHOCTH.

JIugyHOCTHBIE ~ pe3yibTaThl ~ OCBOEHUA  mOpeaMeTa  «XUMHsS»  OTpaxaroT
c(hOpPMUPOBAHHOCTh  OMbITa  [MO3HABATEIIBHOM M  NPAKTUYECKOM  JAESATEIbHOCTH
0o0yyaromuxcsi B Mpolecce peanu3ainuu o0pa3oBaTEIbHON JEATEIIbHOCTH, B TOM YHCIIEC B
YacTu:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMSI OOYYAIOIIMMHUCA CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEM,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY;

MIPEICTABIICHUS O COLMAJIbHBIX HOPMaX W MpaBUIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATETLHOCTH TPHU CO3JMaHUHM Y4eOHBIX
MPOEKTOB, PEIICHWU YYEOHBIX W TI03HABATEIBHBIX 3a/1a4, BBIMOJHEHUU XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAIU3E PA3TUYHBIX BUJIOB YY€OHOH JACSATENbHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOT'O OTHOIICHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTECUECTBEHHOM
XUMUMY;

YBaXXEHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUIECKOTO MPUITOKEHUS
XUMUH, OCO3HAHUS TOTO, UYTO JaHHBIC HAYKH €CTh PE3YyJbTaT JIUTEIbHBIX HAOIOACHUM,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

UHTEpeca W TO3HABAaTEJIbHBIX MOTHBOB B MOJYYEHUU M TMOCIEAYIOLIEM aHalIu3e
nH(}OpMAIUHU 0 IEPEAOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHOM XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyalldd, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMHU, U
OPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTHM OLIEHMBATh CBOE MOBEICHHUE M MOCTYNKH CBOMX TOBAPUUIEH C MO3WLIUN
HPABCTBEHHBIX U IPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIIECTBUIA MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEW 3/I0pOBOro M 0€30MacHOro odpasa >KM3HU, HEOOXOJAUMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3710POBBIO;

coOroIeHrs TTpaBuiI 0€30MMacHOT0 0OpaIeHus C BEIIECTBAMH B OBITY, TOBCETHEBHON
KU3HH, B TPYJIOBOH I€ATEIbHOCTH;

MOHUMAaHUSl IEHHOCTH MPaBWJI WHIUBUIYAIBHOTO W KOJUIEKTUBHOTO 0O€30MaCcHOIO
MOBEACHUS B CUTYAILHMSIX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JTIOJIECH;

OCO3HaHMS MOCIEACTBUI U HENTPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHHS aJIKOTOJIA,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHONM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON JESTENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH Ha AKTHBHOE YYacTHUE B PEIICHUHM MNPAKTUUYECKUX 3aJ1ay COLUATbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTepeca K MPaKTUIECKOMY MU3yUEHUIO PO ecCuil pa3IMyHOro pojia, B TOM YUCIIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTHM K OCO3HaHHOMY BBIOOpPY WMHJMBHIYalbHOW TPACKTOpUU OOpa30BaHUA,
Oynymeld npodeccun W peanu3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX UHTEPECOB, CHOCOOHOCTEN K XUMUM, UHTEPECOB U OTPEOHOCTEN 00IIIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJOTUYECKH IL€JIeCO00pa3sHOro OTHOILIEHHUS K MpUPOJe KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAHUS  TJIOOAIBHOTO  XapakKTepa HKOJIOTMYECKUX  MpoOJieM,  BIUSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOIb30BaHUS JOCTIDKEHUNW XUMHUH [JIS pelieHUs
BOIIPOCOB PAILIMOHAILHOTO MTPUPOAOTIOIb30BaHNUS;

AKTUBHOI'O HEINPUATHS JEUCTBUM, INPUHOCAIIMX BPEL OKPYXKAKOIIEH NPUPOIHOU
cpele, YMEHMsS TPOTHO3MPOBATh HEOJAronpUATHbIE HKOJOTUYECKUE MOCIIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIaTh UX;

HaJIMYus Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHUYECKON KYIbTYpbl, OIBITA
JEeSATEIbHOCTH HKOJOTMYECKON HAMpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMHU B
MO03HABATENIbHOM, KOMMYHUKATUBHON M COIMAJIBHOW MPAKTUKE, CIIOCOOHOCTU U YMEHUS
aKTUBHO NMPOTUBOCTOSTH UJCOJIOTUU XeMO(pOoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU
00111eCTBEHHON MTPAKTUKU;

NOHUMAaHUS creuu(UKN XMMHUM KaK HayKH, OCO3HaHUA €€ posid B OpMUPOBAHUU
palMoOHaJIbHOIO HAYyYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO TMpEACTaBlIeHUs 00
OKPYXXAIOIIEM MHpE KaK O €IMHCTBE NPHUPOJAbI M YEJIOBEKAa, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0IeM COXpaHEeHHs MPUPOAHOTO PABHOBECHS,



YOXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMUU JJII COBPEMEHHOW ITUBHUIIM3AINH: B €€
TYMaHUCTHYECKONW HAMpaBICHHOCTH W BaXXHOM pOJM B CO3JaHMM HOBOW 0a3bl
MaTepualbHOW KYJIbTYphbl, B PCIICHUH TJ00ANIBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS
YeJIOBEUYECTBA — CHIPHEBOM, DHEPTeTUUECKOM, TUIIIEBOM U SKOJIOTHYECKONM 0€301acHOCTH, B
Pa3BUTUM MEIUIIUHBI, OOECIEUCHHH YCJIOBUH YCIICIIHOTO TpyJa M SKOJOTHYECKU
KOM(OPTHOM KU3HU KaXAO0TO YeHa OOIIEeCTRa,;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHMUS CYIIHOCTH METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOIh30BaTh MOJIydaeMble 3HaAHUS
JUIS aHamu3a U OOBSCHEHUS SIBJIICHHM OKPYXKAIOIIEro MUpa M IMPOUCXOIAIHNX B HEM
W3MEHEHUH, YMEHUS NleJlaTh 0OOCHOBAHHBIC 3aKIIOUCHUS Ha OCHOBE HAyYHBIX (DAKTOB U
MMEIOIINXCS JTAHHBIX C LEJbI0 MOJIYYECHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOATEIIBHO HCIIOIb30BaTh XWMHYECKUE 3HAHUS IS PEUICHUs
po0JieM B pealIbHBIX )KU3HCHHBIX CUTYaIIHUIX;

MHTEpEca K MO3HAHUIO, UCCIIEN0BATEIBLCKON IEATEILHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY O0OPa30BaHUIO U CaMOOOpa30BaHUIO0, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWW MO XWMHU B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pa3audHbIX cdepax mpodeccuoHaTbHON
JEeSITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIE PE3yJIbTAThl OCBOCHHSI POTPAMMBI IO XUMHUHU Ha YPOBHE CPETHETO
o01rero oOpa3oBaHuUs BKIIOYAOT:

3HaYUMBIE 1J1s1 POPMHUPOBAHUS MUPOBO33PEHHSI 00YUAIOIIUXCSI MEXKAUCHUTIIMHAPHBIE
(MexXnpeaMeTHbIe) 00IIeHayYHbIE TTOHITHS, OTPAKAIOIINE LETOCTHOCTh HAyYHON KapTHHBI
MUpa U CieU(PUKY METOJOB MO3HAHUS, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BELIECTBO, SHEPrHUs, SIBJICHUE, MPOLIECC, CUCTEMA, HAy4YHbIA (PaKT, MPUHLIMI, TUIIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpUSs, UCCieI0BaHIe, HAOI0JeHIE, U3MEPEHHE, SKCIIEPUMEHT U
Apyrue);

YHUBEpCaibHble y4eOHble JelcTBUS  (MO3HABaTeIbHblE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecneunBaroniye (GopmMupoBanve (YHKIMOHATIBHOM T'PaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yYaroIuXCs;

CIIOCOOHOCTh  OOYyYalOLIUXCS HCIOJIb30BAaTh OCBOCHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSA M YHUBEpCAIbHbIE yueOHbIE IEHCTBUS B MO3HABATENIbHON U
COLIMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YYEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
1) 6a3oBble JIOrHYECKHE TeHCTBHUA:
CaMOCTOSTEIILHO (POPMYIUPOBATH M AKTYaTU3UPOBATH MPOOJIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE;



ONpEeNeATh LEIU NEATeIbHOCTH, 3aj/laBasi apaMeTpbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTBH PE3YyJIbTaThl ICSITENHLHOCTH C OCTABIECHHBIMHU LIEISIMU;

UCIIOJIb30BaTh MPH OCBOCHHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS: BBIACIATH
XapaKTepHbIE TPU3HAKKA TOHATHM M YCTAHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUSA JUIsl O0OBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAaHWS W KPUTEPUU I KIaCCH(PUKAIUKA BEIIECTB M XUMHUYECKHX
peaKkuui;

YCTaHABJIMBATh IPUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, MO AHAJIOTHH),
BBIBJISITh 3aKOHOMEPHOCTHM W MPOTUBOPEUUS B  pPAacCMaTPUBAEMbBIX  SIBJICHUSIX,
(hOpMyIHPOBATh BHIBOJBI M 3aKITIOUCHUS;

MPUMEHATh B TMPOLIECCE IIO3HAHUS MCHOJb3yEMble B XHUMHU CHMBOJUYECKHUE
(3HAKOBBIC) MOJIEH, TPEOOPA30BLIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK
(cumBOJI) BJIeMEHTa, XUMHUYecKass (opmyla, ypaBHEHHE XHMHUYECKOM pPEaKiuu — TpH
pelieHnd Yy4YeOHBIX IMO3HABATENIbHBIX W MPAKTHUYECKUX 3a/lad, MPUMEHSITh Ha3BaHHbIC
MOJIEIbHBIE MPEJICTABICHUS 1JIS1 BHISABICHUS XapaKTEPHBIX TPU3HAKOB U3YYaEMbIX BEIIECTB
U XUMUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCIeA0BATEILCKHE NeiiCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIUIA;

(opMynMpoBaTh LEIM WU 33Ja4d HCCIEHOBAHUS, MCIOJb30BATH IOCTABICHHBIE U
CaMOCTOSTENIbHO C(HOPMYIMPOBAHHBIE BOIMPOCHI B KAue€CTBE MHCTPYMEHTA MO3HAHUA U
OCHOBBI 1 (DOPMHUPOBAHUSI TUIMOTE3bl IO MPOBEPKE MPABUIHLHOCTU BBICKA3bIBAEMBIX
CYXIECHHU;

BJIQJIETh HABBIKAMHU CAMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEICHUS YUCHUUYECKUX
AKCIIEPUMEHTOB, COBEpIIEHCTBOBATh YMEHHUsA HaOdoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MMPOTHO3UPOBATh €r0 Pe3yJsbTar, POpMyIHpOBaTh O0OOIIEHUS U BHIBOABI
OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB HCCJIEAOBAHMS, COCTABJIATH OOOCHOBAHHBIN
OTU&T O MPOJIeTIaHHOI paboTe;

MpUOOpETaTh OMBIT YYEHUUECKON HMCCIEA0BATEIbCKOM U MPOCKTHON NESTEIBLHOCTH,
MPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSATENIbHOMY MOMCKY METOAOB PEIICHUS
MPAKTUYECKUX 33J1a4, TPUMEHEHHIO PA3JIMYHbIX METO/IOB MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHHUKAX HHPOpManuu (HAyIHO-TIOMYJISIpHAs
JuTEpaTypa XMMHUYECKOTO COJEpXaHus, CHpaBOYHble Mocobus, pecypchl MHTepHera),
aHaJIM3UPOBaTh MHGOPMAIIMIO PA3JIMUHBIX BUAOB U (HOPM MpEACTaBICHUS, KPUTUUECKHU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dbopMynHpoBaTh 3aMPOCHl U MPUMEHSITh PA3IMYHBIE METOMBI MPHU MOUCKE U OTOOpE
uH(popMaIi, He0OX0IUMOI JIJ1s1 BBINIOJIHEHUS YY€OHBIX 3a/1a4 ONPEIeIEHHOTO THUIIA,

npuoOpeTaTh OMBIT  HWCIOJb30BaHUSA MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBHIOMPATh ONTHUMAIBHYIO (opmMy mpeacTaBieHus HHPpOpMaAIUU
(cxempl, TpaduKy, TUArpaMMBbI, TAOJIHIIB, PUCYHKH H JIPYTHUE);



WCIIOJIh30BaTh HAYYHBIM $I3bIK B KAa4yeCTBE CPEICTBAa MpU PpabOTe C XUMHUYECKOU
nH(popMaIuen: TPUMEHITh MEXMIpeaMeTHbIe (pu3nyeckne U MaTeMaTUIECKUE) 3HAKU H
CHUMBOJIBbI, (OPMYJIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOU TEMBI B XOI€ TUATIOTa W/UITN
JVCKYCCHH, BHICKa3bIBATh HJIeH, OPMYIHUPOBATH CBOM MPEJIOKECHUS OTHOCUTEIILHO
BBITIOJTHCHUS MTPEITIOKEHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH Pe3yJbTaTOB I03HABATEIBLHON  JEATEIHLHOCTH,
MOJIYYCHHBIX CaMOCTOSTEILHO WM COBMECTHO CO CBEPCTHHUKAMH TPU BBHITIOJHEHUU
XUMHUYECKOTO OSKCHEPUMEHTa, MPAKTUYECKOM pabOoThl 1O MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3alud YIeOHOTO MPOEKTa, M (OPMYIUPOBATH BBIBOJBI TIO
pe3ynbTaTaM TPOBEAEHHBIX HCCIACAOBAHUN TYTEM COTJIACOBAHUS TIIO3HWIIMA B XOJC
00CyXeHUsI 1 OOMEHAa MHEHUSIMU.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITEJIbHO  IUIAaHUPOBATh M OCYLIECTBJISATH  CBOIO  IIO3HABATENIBHYIO
JeSITeNIbHOCTb, ONPEaessist €€ LeNU U 33jaul, KOHTPOJIUPOBATh U M0 MEpE HEOOXOAUMOCTH
KOPPEKTUPOBATh MpEJIaraéMblii aJIrOpUTM ACHUCTBUM NpPHU BBIIIOJIHEHUH YYE€OHBIX U
MCCJIEI0BATENbCKUX 3aJlay, BbIOMpaTh Hauboisiee 3(P(HEKTUBHBIN COCOO MX PEIICHHS C
Y4ETOM NOJIyYEHHS] HOBBIX 3HAHUW O BELIECTBAX U XUMUYECKUX PEAKLUSX;

OCYILIECTBJIATh CAMOKOHTPOJIb JESTEILHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS POrpaMMBbI 110 XMMHUU Ha YTIyOJIEHHOM ypOBHE
Ha YPOBHE CpeHEro oOIiero oopa3oBaHUs BKIIOYAIOT cHElUPUYECKHUE ISl y4eOHOro
npeaMeta «XUMHS HaydHbIe 3HAHUS, YMEHHUS U CIIOCOOBI JCWCTBHH TO OCBOEHHUIO,
MHTEPIIPETANU U TPeoOPa30BaHUI0 3HAHUN, BUBI IEATEIHHOCTH IO MOJTYYCHHIO HOBOTO
3HAHUA W IPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YUEOHBIX CUTYallUsAX, a TAKXKE B peallbHbIX
KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ XUMHEH. B mporpamme mo XuMuM HpeaMeTHBIE
PE3yIbTaThI MPEICTABICHBI IO TOJaM H3yUeHUSI.

10 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMuUsh» OTpaxkaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECT€ W 3HAYCHUU OPraHUYECKOW XWMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ poiu B OOECIEeUeHHWH YCTOWYMBOTO pa3BUTHUSA
YeJIOBEUECTBA B PEIICHUU TPOOJIEM DSKOJOTHMYECKOW, HSHEPreTUYECKOW U THUIICBOU
0€30macHOCTH, B pa3BUTUN MEIUIIMHEI, CO3AHINH HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHUKOB



SHEPruM, B OOECIEUEHUU pPAaIMOHATIBHOIO MPUPOJONONb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOMLIEH KyIbTyphl Y€lIOBEKa, a TAKKe HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CPELE;

BJIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
TIOHATHS — XUMHUYECKUH 3JIEMEHT, aToOM, PO U DJICKTPOHHAsi 000JI0uKa aToMma, S-, pP-, d-
aTOMHbIE OpOWTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHMSI aToMa, THOpHAM3AIIHS
ATOMHBIX OpOMTAJIEH, MOH, MOJIEKYJA, BAJIEHTHOCTh, 3JEKTPOOTPULATEIBHOCTD, CTENEHb
OKHUCJICHUS, XUMUYECKasi CBS3b, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA 00BbEM, YriaepoaHbIN
ckeneT, (yHKUMOHAIbHAs Tpymna, paiukal, CTPYKTypHble GopMysbl (pa3BEpHYTHIE,
COKpalll€HHbIE,  CKEJIETHbIE),  HU30MEpUs  CTPYKTypHas MU  MIPOCTPAHCTBEHHAas
(reoMeTpuyeckasi, ONTHYECKAs), H30MEpbl, TOMOJOTMYECKHA  PAL, TOMOJIOTH,
YTJIE€BOAOPOABI, KUCIOPOJ- U a30TCOJAEP)KALINE OPraHUYECKHE COEIUHEHHS, MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS; TEOPUH, 3aKOHBI
(nepuonnyeckuii 3akoH /. . MenneneeBa, Teopusi CTpOCHUS OPraHUYECKUX BEIIECTB A.
M. BytnepoBa, 3aKOH COXPaHEHHsI MACChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAILCHUS
SHEPIrUd NMPU XUMUYECKHUX PEAKLHMSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIHNE B OCHOBE IOHNMAaHHs IPUYUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBJICHUM; MPEACTABICHUS O MEXaHW3MaX XHMHUYECKHUX PpEaKkUui,
TEPMOJMHAMHUYECKUX M KHMHETHYECKMX 3aKOHOMEPHOCTAX MX IPOTEKAaHUsA, O B3aHUMHOM
BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBIN 3((HEKTHI,
opueHTaunTsl | u Il pona); pakronornueckre cBeCHUSI O CBOMCTBAX, COCTaBe, MOJIYyYECHUU U
0€30M1acCHOM HCII0JIb30BAHUM BaKHEHIINX OPraHUYECKUX BEUIECTB B OBITY U IPAKTHUECKON
JEeSITEIbHOCTH YeJIOBEKa, OOIMIMX HAay4YHBIX MPUHIMIAX XMMHUYECKOTO MPOM3BOJACTBA (Ha
MpuMepe MPOU3BOJICTBA METAHOIA, TEpepadOTKU HEPTH);

c()OPMUPOBAHHOCTh YMEHMI: BBISBIATh XapaKTEpHbIE MPU3HAKU TOHATHI,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS ITPU ONTUCAHUU
COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCIMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJII COCTaBJIEHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX M CKEJIETHBIX) (QOpPMyJT OPraHUYECKHX
BELECTB;

COCTABJISITh YPABHEHUS XHMHUYECKMX PEAKUMA M PACKpbhIBaTh HMX CYLIHOCTb:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOIO
OanaHca 2THX peakiMii, peakiuii MOHHOTO OOMEHa MyTEéM COCTaBJICHHUS WX IOJHBIX U
COKpAILLIEHHBIX MOHHBIX YPaBHEHUN;

W3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB IS WIUIIOCTpALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMUPOBAHHOCTh ~ YMEHUH: YCTaHABIMBATh MPUHAUIKHOCTh  M3YUYEHHBIX
OpraHUYeCKUX BEUIECTB IO UX COCTABY M CTPOEHUIO K ONpPENeNEHHOMY Kiaccy/TpyIe
COEIMHEHMI, NaBaThb MM Ha3BaHus 1o cuctematudeckoil Homenknatype (IUPAC) u
IIPUBOJANTH TPUBHAIBHBIE HA3BaHHUS [UISl OTHENbHBIX NPEICTABUTEIEH OpPraHUYECKUX
BELIECTB (ITHUJICH, alleTUIICH, TOIYOJI, IIMIEPUH, STHICHIJIUKOIb, (heHoII, (opMaIbIeru,
aleTalbJIETU, alleTOH, MypaBbUHAs KUCIIOTA, YKCYCHAs KUCIIOTa, CTEApPUHOBAs, OJICMHOBAS,



NaJbMUTUHOBAS KUCJIOTHI, TIUIMH, aJaHWH, MallbTo3a, (PpyKTO3a, aHWIMH, JAUBUHHUI,
U30IPEH, XJIOPONPEH, CTUPOJI U IPYTHE);

Cc(OPMUPOBAHHOCTb YMEHUS ONpPEAEIATh BUJ XUMHUUYECKOH CBSI3U B OPraHUYECKHX
COEIMHEHUX (KOBAJICHTHAsl U MIOHHAs CBSA3b, G- U M-CBSA3b, BOJOPOHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHHUS IPUMEHSTH ITOJI0KEHHSI TEOPHUH CTPOSHUS OPraHUUECKUX
BemectB A. M. byTiiepoBa 111 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTEepHU30BaTb COCTaB, CTPOCHHE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA TUIUYHBIX IPEIACTAaBUTEIECH PA3JIMYHBIX KJIACCOB OPraHMYECKHUX
BEILIECTB: AJKAHOB, LHKJIOAJKAHOB, AJKEHOB, aJKAJIHECHOB, AJIKUHOB, apOMATHYECKHUX
YIJEBOJIOPOAOB, CIHUPTOB, AalbICTHUIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U
CJIOKHBIX A(PUPOB, KUPOB, HUTPOCOCTUHEHUI U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIEBOIOB
(MOHO-, M- U MOJIMCAXapUOB), WIUIIOCTPUPOBATh T'€HETUUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN C UCIIOJIIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c()OPMHUPOBAHHOCTh YMEHUS MOATBEPKIATh HAa KOHKPETHBIX IMpPUMEpax XapakTep
3aBHCHUMOCTH PEAKIIMOHHOM ClIOCOOHOCTH OPTaHUYECKUX COEMHEHUI OT KPaTHOCTH U TUIIA
KOBAJEHTHON CBSI3U (G- M T-CBSA3M), B3aMMHOI'O BIUSHUS aTOMOB U TPYII aTOMOB B
MOJIEKYJIaX;

c()OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKHU YTIEBOJOPOJAHOIO ChIPhS
(HedTh, IPUPOAHBIN ra3, yroib), CIIOCOOBI €ro nepepaboTKHU U MPAKTHYECKOE IPUMEHEHNE
OPOAYKTOB NEPEPaAOOTKH;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX METOax
MO3HAHUS — HAOIIOJEHUU, U3MEPEHUH, MOJACIUPOBAHUU, SKCHEPUMEHTE (pEealbHOM H
MBICJICHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c()OPMUPOBAHHOCTh YMEHHSI TPUMEHSTh OCHOBHBIE OIEpalliid MbICIUTEIbHON
JEeSTeIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, 0000IIEeHHE, CUCTEMAaTU3all1I0, BbISIBICHHUE
OPUYMHHO-CJIEICTBEHHBIX CBA3€H — I M3Y4YEHUS CBOMCTB BEIIECTB M XHMHYECKHUX
peaKkuuit;

c()OPMUPOBAHHOCTh YMEHMI: BBIABIATh B3aUMOCBA3b XHWMHUYECKHX 3HAHUA C
HNOHATUAMU M TPEJCTaBICHUSIMH APYTUX €CTECTBEHHO-HAYUYHBIX NMPEAMETOB jsi Ooliee
OCO3HAaHHOTO ITOHMMAaHHs CYIIHOCTH MaTE€pUaJIbHOIO €JUHCTBA MHUpPA, HCIIOIb30BaTh
CUCTEMHbIE 3HAaHUS MO OPraHWYeCKOM XUMHUHU i OOBACHEHUS W MPOTHO3HPOBAHUS
SABJIEHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OPMHUPOBAHHOCTh YMEHUH: MPOBOAUTH Pacu€Thl MO XUMHUYECKHM GopMmynamM Hu
YpaBHEHUSAM XHUMHUYECKUX PEaKIMi C HCIOIb30BaHHEM (U3NYECKUX BEIMYMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Pacy€Thl MO HAXOXKJECHUIO XMMUYECKOM (hOpPMYJIbl BEIIECTBA MO M3BECTHBIM
MAacCOBBIM JIOJSIM XMMHYECKHX JJIEMEHTOB, IMPOAYKTaM CrOpaHus, IUIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C
MO3UIMI JKOJOTMYECKOH O€30MacHOCTH TOCHEACTBUS OBITOBOM W MPOM3BOACTBEHHOMN
JeSITEIbHOCTH YEJIOBEKA, CBSI3aHHOM C NepepabOTKOM BELLIECTB, UCIIOJIb30BATh IIOJyYEHHbBIE
3HaHUSA U1 IPUHATHUS TPAMOTHBIX PELIEHUI TPOOJIEM B CUTYalLlUsAX, CBSI3aHHBIX C XUMUE;



c(hOPMHUPOBAHHOCTh yYMEHHWH: CaMOCTOATEIHbHO IUTAHUPOBATH W MPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOJy4eHUE W HM3YYCHUE CBOMCTB OPraHUYECKUX BEIIECTB,
KaueCTBEHHbIE PEAKIUU YTJIEBOJAOPOJIOB PA3JIMYHBIX KJIACCOB U KHUCIOPOJCOAEPHKAIINX
OpraHUYEeCKUX BEIIECTB, PEIICHHE OSKCIEPUMEHTANbHBIX 3aJlad 0 PaClO3HABAHUIO
OpraHUYeCKUX BELIECTB) C COOJI0OIEHUEM MTpaBUiI O€30MacHOr0 0OpallleHus C BEIIeCTBaMHU
1 1abopaToOpHBIM 000pyAOBaHUEM, (DOPMYIUPOBATH 1I€JIb UCCIICIOBAHUS, IPEACTABISATh B
paznuuHOi (opme pe3yabTaThl SKCIEPUMEHTA, AaHAJU3UpOBaTh U OILCHUBATh UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJTI0/1aTh TIPaBUIIa SKOJOTUYECKHU 11EJIECO00PA3HOTO MOBEICHUS B OBITY M TPYI0BOM
NEATEIIbHOCTH B LEJISIX COXPAHEHHUsI CBOETO 3J0POBbs, OKPYKAIOIIEH NPUPOIHOMN Cpeibl U
JOCTUKEHUS €€ YCTOMYUBOIO pa3BUTHSI;

0CO3HABaTh OMACHOCTh TOKCUYECKOTO JEHCTBUS HA )KUBBIE OPTaHU3MBbI OITPEAEIEHHBIX
OpraHUYECKUX BEIECTB, MOHUMAas cMbIch nokazarens [1/K;

aHaJM3UPOBaTh  11€J€COO00PA3HOCTh MPUMEHEHUS] OpPraHUYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH IIEJICHANPABICHHBIN MOUCK XUMUYECKON
uHboOpMaIlMM B pa3IMYHBIX HCTOYHHMKAX (HayyHas W Yy4yeOHO-Hay4yHasi JUTEparypa,
cpenctBa MaccoBoil umH(opmanuu, MHTepHET W Apyrue), KPUTUUYECKH aAHAIU3UPOBATH
XUMUYECKYI0 HH(OpMaIuio, mnepepadaTbiBaTh €€ W HUCHOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOH 3a/1auei.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OcBOoeHUSI Kypca «OOImas u HeopraHudecKash XHUMHs
OTPaXKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUN: O  MaTepuaJbHOM  E€IUHCTBE  MHDA,
3aKOHOMEPHOCTSX U TO3HABAEMOCTHU SIBJICHUN MPHUPOJIbI, O MECTE M 3HAYCHUH XUMHUHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIH B 00€CTIeUeHNN YCTOMYMBOTO Pa3BUTHSI, B PEIICHUN
npoOJieM 2KOJOTHYECKOM, IHEPreTHYECKONW W THIIEBOM O€30MacHOCTH, B Pa3BUTHH
MEJIUIIMHBI, CO3JaHUM HOBBIX MaTepHaJiOB, HOBBIX MCTOYHHKOB PHEPTUU, B 00ECTICUECHUHU
pPallMOHAJIBHOTO TPUPOJIONOIL30BaHUs, B (OPMHUPOBAHMM MHPOBO33PEHUSI U  OOIIEH
KyJIbTYpPhl UYEJIOBEKA, a TaKXE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U TPUPOIHOM CpEE;

BJIQJICHUE CUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroline
MOHSATUS — XUMUYECKUHN DJIEMEHT, aTOM, SJIpO aTOMa, W30TOIbI, DJICKTPOHHAsT 000I0UYKa
aToma, S-, P-, d-aromHBIe OpPOMTAIH, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aTOMA,
TUOpUIU3AIIHS ATOMHBIX opOuTaei, WOH, MOJIEKYJIa, BAJICHTHOCTB,
AIEKTPOOTPUILIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJlTHYecKasi, BOJIOPOJIHAS ), KpUCTAIIIMYECKAs pelIéTka, XUMUUECKas peakiius, pacTBop,
AJIEKTPOJIUTHI, HEJIEKTPOIUTHI, dJIEKTPOIUTHYECKAS JUCCOIHAIINS, CTETICHb UCCOIUAIINH,
BOJIOPOJIHBIN MMOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TETIOBOU 3(()EKT XUMUUIECKON
peaKkuu, CKOPOCTh XMMHUYECKON pEeakli, XMMUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI
(Teopust PIEKTPOIUTHYECKON nucconuanuu, nepuoandeckuii 3akon [[.M. Menneneesa,
3aKOH COXPAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUsI W TPEBPAILEHUS DHEPTUU MpU
XUMHUYECKUX PEAKIIUIX, 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB, 3aKOH IEUCTBYIOIIUX Macc),



3aKOHOMEPHOCTH, CHMBOJIMYECKHUM S3BIK XUMHUH, MUPOBO33PEHYECKUE 3HAHNS, JICKAILINE B
OCHOBE NOHMMAaHHWs NPUYNHHOCTH U CUCTEMHOCTHM XMMHUYECKHMX SIBJICHUHN; COBPEMEHHBIC
NPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaxX XUMHUYECKUX PEaKIui,
TEPMOJUHAMHYECKUX U KHHETUUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O XUMHUYECKOM
paBHOBECHH, pacTBOpax MW MAHUCIEPCHBIX CcHCTeMax; (AKTOIOTUYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, IMOJY4YCHUHM U O€30MaCHOM HCIOJb30BAHUU  BaXKHEUIIIHMX
HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NEATEILHOCTH 4YeIOBEKa, OOIIMX
Hay4HBIX MMPUHININAX XUMHUYECKOTO MPOU3BOJCTBA;

cOpPMUPOBAHHOCTh YMEHHI: BBIBIATH XapakTepHble MpPH3HAKA TOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJBb30BATh COOTBETCTBYIOIIMUE IIOHATHUS IPU ONTMCAHUH
HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHUN;

COPMUPOBAHHOCTh ~YMEHMSI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY  JUIS
cocTaBiieHUs] (GOPMYJI BELIECTB U YpaBHEHUN XMMHUYECKUX pEaKUUd, CUCTEMATUYECKYIO
nomenkinatypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIBHBIX BEIICCTB;

c()OPMUPOBAHHOCTh YMEHUS OIPEACNATh BAJICHTHOCTb M CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX, BUJ XUMUUYECKOMN CBsI3U (KOBAJEHTHAas, HOHHAS,
METaJIIMYECKast, BOAOPOHAS ), TUIl KPUCTAUNINYECKOMN PEIIETKY KOHKPETHOTO BEILECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT BHJA
XUMUYECKOM CBSI3M M THUMNA KPUCTAJUIMYECKOW pEIETKH, OOMEHHBII W JOHOPHO-
AKLENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJEHTHOM CBS3H;

c(OPMHUPOBAHHOCTh YMEHUMN: KJIACCU(PUIMPOBATh: HEOPraHUUECKHE BEILIECTBA 110 UX
COCTaBY, XUMUYECKHE PEAKLIUH 10 PA3ITMYHBIM [TPU3HAKAM (YHCIIy U COCTaBY PEarupyrommx
BELIECTB, TEIJIOBOMY 3(D(EeKTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIIEHHS 3JIEMEHTOB,
00paTUMOCTH, y4aCTHIO KaTaIM3aTopa U JPYTUeE); CAMOCTOSITENBHO BEIOMPATh OCHOBAHHUS U
KPUTEPUH JJIA KiIacCU(PHUKANU N3YyYaEMbIX BEILIECTB U XUMUYECKUX PEaAKIUH;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICH mepuoaudeckoro 3akona J[. U.
MenneneeBa M JEMOHCTPUPOBATh €r0 CHCTEMATHU3HPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOPMHUPOBAHHOCTh YMEHHMI: XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE ATOMOB U
MOHOB XMMHUYECKHUX IEMEHTOB EPBOrO—4eTBEPTOrO neproaoB Ileproanueckon cucreMsl
JI.N. MenneneeBa, UCNONB3Yys MOHATUS «IHEPTrETUUYECKUE YPOBHW», «QHEPIETUUYECKHUE
HOJIypOBHI», «S-, P-, d-aTOMHBIC OpOUTAITNY, KOCHOBHOE U BO30YKIEHHOE JHEPIeTUICCKUEC
COCTOSIHUSL aTOMa»; OOBACHITH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHUYECKHX
3JIEMEHTOB M UX COCAWHEHMUH 1o nepuonaM u rpynmam [lepuoandeckoit cucremst [I. U.
MeHnpneneeBa, BaJCHTHBIE BO3MOKHOCTM AaTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS HX
AJICKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOKCTBA BELIECTB PA3JIMYHBIX KJACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXIy HEOPTAaHMYECKHUMU BEIIECTBAMH C MIOMOILBI YPABHEHUN COOTBETCTBYIOIINX
XAMHUYECKHUX PEaKIINM;

c(OpMHUPOBAHHOCTH YMEHHUS PacKpbIBaTh CYIIHOCTb: OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI MOCPEJACTBOM COCTABJIEHUS JJIEKTPOHHOTO OanaHca 3THX
peakimii; peakuuid MOHHOTO OOMEHa IMyTEM COCTaBJICHUSI UX TOJHBIX M COKPAIIEHHBIX



MOHHBIX YpaBHEHUH; peakiuii THAPOIIN3a; peaKInii KoMILUIeKcooOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMITJIEKCOB I[UHKA U aJTFOMUHMUS);

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBACHATh 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX
peakuuii ¢ y4€TOM UX DHEPreTUUECKUX XAPAKTEPUCTUK, XapaKTep M3MEHEHHS CKOPOCTH
XUMHUYECKON pEeaKkIuu B 3aBUCUMOCTH OT pa3IMYHBIX (DAKTOPOB, a TaKkKe XapakTep
CMEILIEHHS] XUMUYECKOTO PABHOBECHUSI MO]T BIMSIHUEM BHEIIHUX BO31eCcTBUH (TipuHIuUI Jle
[[laTense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BATh XUMHUYECKHUE PEaKIMH, JeKallue B
OCHOBE MPOMBIIIJIEHHOTO TOJIYYEHHs] CEpPHOM KHCIOThI, aMMHakKa, OOIUE Hay4HbIe
MIPUHITUITE XUMHYECKUX MPOU3BOJICTB; MEIeCO00Pa3HOCTh MPUMEHEHUS HEOPTaHMUECKUX
BEIIIECTB B MPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHHUS PUCK-TIONb3a;

c(hOpPMHUPOBAHHOCTh BJIAJACHHUS CHCTEMOW 3HAHHH O METOJaX HAYYHOTO TO3HAHUS
SBJICHUM TIPUPOJIBI — HAOIIOICHHE, U3MEPEHHUE, MOJIETTUPOBAHKE, SKCIIEPUMEHT (peabHBbIH
U MBICIICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHATh 3TU 3HAHUSA
MPU SKCIEPUMEHTAIbBHOM MCCJIEAOBAaHUU BEIIECTB M ISl OOBSCHEHHS XUMHUUYECKHUX
SIBJICHUW, HMEIOIIMX MECTO B MPUPOJE, MPAKTHUYECKON IEATENbHOCTU YelOBeKa U B
MOBCEIHEBHOM )KU3HU,

c(OPMHUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBA3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl Ooiiee
OCO3HAHHOT'O0 MOHUMAaHUSI MaTEPUATBLHOTO €IMHCTBA MUPAa;

c(hOpPMHUPOBAHHOCTh YMEHHSI NPOBOJUTH PACUETHI: C MCIOJIH30BAHUEM TMOHSATUM
«MaccoBasl JI0JIs1 BEIIECTBA B PAaCTBOPE» M «MOJIIPHASI KOHLIEHTPALM»; MAacChl BEIIECTBA
Wi 00bEMa Taza Mo M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM 00BEMY OJHOTO W3
Y4aCTBYIOIIMX B PEAKIIUU BEIIECTB; TEIIOBOr0 2 (eKTa peakinuu; 3HaYeHHUsI BOJJOPOTHOTO
MoKa3aTelsi paCTBOPOB KUCJIOT U LIEIOYEH C U3BECTHOW CTENEHbIO AUCCOLMALIMM; MacChl
(oObéma, KOJIMUECTBa BEIIECTBA) MPOJYKTA PEAKIUU, €CJIM OJHO M3 MCXOJHBIX BEIIECTB
JTAaHO B BHUJIC PacTBOpa C OMNPEACIEHHON MAaCCOBOW JOJIEA PACTBOPEHHOTO BENIECCTBA WJIIU
JaHO B M30BITKE (MMEET NPHUMECH); JIOJIM BBIXOJA TMPOAYKTa PEaKIMH; OOBEMHBIX
OTHOIIICHUH T'a30B;

c(hOpPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIbHO IUIAHUPOBaTh U MPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MPOBEACHUE pPEaKIUid HMOHHOTO OOMEHa, TMOJTBEPKICHHE
KaueCTBEHHOTO COCTaBa HEOPraHMYECKUX BEMIECTB, OINPEIECICHUE Cpelbl PacTBOPOB
BEIIECTB C MOMOIIbIO HHIUKATOPOB, U3yUEHUE BIUSHUS PA3IMIHBIX (DaKTOPOB Ha CKOPOCTh
XUMUYECKON pEeaKIUM, pelieHrue SKCIEePUMEHTANIbHBIX 3ajlad Mo TemMaM «MeTauibyy U
«Hemeramnel») ¢ coOnmrogeHueM mpaBuil 0€30MacHOTO OOpalleHus C BelIeCTBAMHU U
nabopaTopHbIM 000pya0BaHUEM, (HOPMYIUPOBATH 11€Ib MCCIEIOBAHUS, TPEICTABISATH B
paznu4yHOi (opMe pe3ynbTaThl OKCIEPUMEHTa, AaHAIU3UPOBATh M OICHUBATh UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOIIOJATh TMpaBuia TOJIB30BAHUS XUMHUYECKOU
NoCy1I0M U J1a00paTOpHBIM 000pyAOBaHKEM, OOpaIIEeHUsI C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMUA TIO BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, JKOJOTUYECKU
1eJIECO00PA3HOTO TOBECHUS B OBITY M TPYIOBOW JCATEIHHOCTH B IIEJISIX COXPAHCHUS
CBOEr0 3JI0POBBS, OKPYXKAIOLIEH NPUPOJHON Cpelpl M AOCTHXKEHUS €€ YCTOWYMBOIO



pa3BUTHUS, OCO3HABAaTh OMNACHOCTh TOKCHMYECKOTO JEMCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX HEOPraHNUYECKUX BEIIECTB, TOHUMAas cMmbica nokaszareis [IK;

c(hOpMHUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH 1I€JICHANPABIICHHbIN MOUCK XUMUYECKOU
uHboOpMaIlMM B pa3IMYHBIX HCTOYHHMKAX (HayyHas M Yy4yeOHO-Hay4yHasi JUTEparypa,
cpenctBa MaccoBoil uMH(opmanuu, MHTepHET W Apyrue), KpUTHUYECKU aHAIU3HPOBATH
XUMUYECKYI0 HH(OpMaIuio, rnepepadaTbiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUM C
MIOCTaBJICHHOW y4eOHO 3a/1auei.



TemaTnueckoe IJIAHKPOBAHME

TemaTnueckoe TIaHUPOBAHUE 110 YUEOHOMY MpeaMeTy «XUMUS. YTIIyOJIeHHbIH YPOBEHbY IS
10-11 xmacoB COCTaBIEHO C y4eToM paboyeil mporpamMmbl BOCHUTaHMSA. BocmuTarenbHbIH
HNOTEHIMA] JAHHOIO Y4eOHOro IMpeaMeTa O0eCleYMBAET PEeANU3alUi0 LEIEeBOr0 MPUOPUTET
BOCIIUTaHMS OOydYarommxcsi moJpoctkoBoro Bospacta (COO) - co3gaHue OnaronpuATHBIX
YCIAOBHH JJIsi Pa3BUTUS COLMAIBLHO 3HAYMMBIX OTHOIIEHHH IIKOJBPHHUKOB W II€HHOCTHBIX
OTHOIICHUN:

LlesieBble OpUEHTUPBI Pe3Y/IbTATOB
BOCIIUTAHMSIHA YPOBHE CPeIHEro

0011ero oopa3oBaHusl.

IleneBbie
OPHEHTHPBI

1. I'paxkaanckoe BOCIUTAHHE

3HAOMUN U MPUHUMAIOIINI CBOIO POCCUHCKYIO TPAXKIaHCKYIO TPUHAICKHOCTD (MACHTUYHOCTD)
B TIOJIMKYJITYPHOM, MHOTOHAIIHOHAJTbHOM M MHOTOKOH(ECCHOHAIBLHOM POCCHIICKOM OOIIECTBE, B
MHPOBOMCOOOIIIECTBE.

[TonnMmaromumii COnpu4acTHOCTh K IIPOLLIOMY, HacTosALIEMY U OynyieMy Haponaa Poccun,
ThICAYENICTHEHUCTOPUH POCCUICKON rocy1apcTBEHHOCTH Ha OCHOBE HCTOPUUYECKOIO IIPOCBELCHHUS,
POCCHICKOr0 HALIMOHATIBHOI'O UCTOPUYECKOIO CO3HAHUSL.

HpOfIBJ’IHI-OH_II/Iﬁ YBAXKCHUC K T'OCYAapCTBCHHBIM CHMBOJIaM POCCI/II/I, IMpa3JaHuKaM.

[IposBrnstomuii TOTOBHOCTH K BBIMOJIHEHHUIO 00s13aHHOCTEN IpaxaannHa Poccun,
peanu3aly CBOMXIPaXJaHCKHX MPpaB U CBOOO]I MPH YBAXKEHUH MPaB U CBOOO/], 3aKOHHBIX
WHTEPECOB APYTUX JIFOAEH.

Beipaxxaronuii HenpusiTue M000i TMCKpUMUHALIMY TPakKaH, MPOSIBICHUH 3KCTpeMHU3Ma,
TeppOpU3Ma,KOPPYIIUU B OOIIECTBE.

HpI/IHI/IMaI-OH_II/Iﬁ y4acCTue B ) KU3HU KJ1acca, 06H_l606p8.30BaTeJ'ILHOI71 OopraHu3anuu, B TOM YHUCIIC
CaMOYIIPAaBJICHUH, OpI/IeHTI/IpOBaHHHﬁ Ha y4aCTUC B CONUAJILHO 3HAYMMOM JeSITEeIbHOCTH.

2. HanHOTH‘{eCKoe BOCIIUTAHHE

CosHaromuii CBOIO HAIMOHATBHYIO, STHUYECKYIO IPUHAIEKHOCTD, TIOOSIIUN CBOW HApOI,
€roTpaJuIluu, KyJIbTYypy.

[IposBastoninii yBaxxeHUE K UICTOPUUECKOMY U KYJIBTYPHOMY HACIIEJIUIO CBOETO U IPYTUX
HapoJ0B POCCI/II/I, CHUMBOJIaM, IMpa3sgHUuKaM, NaMATHUKAM, TpaJulIHUAIM HApPOAOB, ITPOKHUBAIOIIINX B
POIHOM CTpaHE.

[IposiBasromIniA MHTEPEC K MMO3HAHUIO POJHOTO SI3bIKA, NCTOPUH U KYJIBTYPBI CBOETO Kpasi, CBOETO
HapoJa,npyrux Haponos Poccun.

3HaANIMK U YBaXKAOUIUN TOCTHKEeHUS Hamel Poaquasl — Poccun B HayKe, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX, 0OEBBIC MTOABUTH U TPYIOBBIE TOCTHKEHUS, TEPOEB U 3aIIUTHUKOB OTedecTBa B
MPOLUIOM UCOBPEMEHHOCTH. [ [ppHUMarouii yaactue B MEPOIPUATHSIX TATPUOTUUECKOMN
HANpPaBJIECHHOCTH.

3. /lyXOBHO-HPABCTBEHHOE BOCIIMTAHHE

3HaOMMNA U yBaXKarOIM TyXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOETO HApOJ1a, OPUEHTUPOBAHHBIIN
Ha




TyXOBHBIE IICHHOCTH M HPaBCTBEHHBIE HOPMBI HAPO0B Poccuu, poccHiickoro o0IecTBa B CUTyalusax
HPaBCTBEHHOI'O BBIOOPA (C Y4ETOM HAIIMOHATLHOM, PETUTMO3HOMN MPUHAIIECKHOCTH).

Bripaxkarouuii roTOBHOCTh OLIEHUBATh CBOE NMOBEICHUE U MOCTYIIKH, ITOBEICHUE U TIOCTYIIKU JIPYTHUX
JIOJEH C MO3ULUHI TPAIULIMOHHBIX POCCUMCKUX JyXOBHO-HPABCTBEHHBIX LIECHHOCTEH U HOPM C Y4ETOM
OCO3HaHUS MTOCJIEICTBUM IIOCTYIIKOB.

BeIpaxxaromuil HEnpUsATHE aHTUTYMAHHBIX U aCOLMAIbHBIX [IOCTYIIKOB, ITIOBEAEHUS, IIPOTUBOPEYAILUX
TpaAULIMOHHBIM B Poccun yXOBHO-HPABCTBEHHBIM HOPMaM U LICHHOCTSIM.

Co3zHaronmii COOTHOIICHHE CBOOO Bl U OTBETCTBEHHOCTH JIMYHOCTH B YCIIOBUSX WHIUBHUIYAIbHOTO U
00IIECTBEHHOTO MPOCTPAHCTBA, 3HAYCHUE U IIEHHOCTh MEKHAIIMOHAILHOTO, MEKPEITUTHO3HOTO COTTIACHS
Jro1el, Hapo10B B Poccuu, ymeromuii o01aThes ¢ JIFOABMHU Pa3HbIX HAPOJIOB, BEPOUCIIOBEIAHUMN.

[IposiBnsromniA yBa)KeHUE K CTAPIIUM, K POCCUNCKUM TPAJIULHOHHBIM CEMENHBIM LIECHHOCTSAM, HHCTUTYTY
Opaka Kak COI03Yy MY>KUMHBI U )KEHIIMHBI JJIs CO3JIaHHsI CEMbH, POXKIECHUS U BOCIIUTAHUS JIETEH.

[IposiBnsrOIINNA HHTEPEC K YTEHUIO, K POJJHOMY SI3BIKY, PYCCKOMY SI3BIKY M JINTEpAType KAaK 4aCTH
JYXOBHOM KyJbTYpbl CBOEIO HApOJa, POCCUNCKOro 00IIeCTBa.

4, Dcrernyeckoe BOCIUTAHUE

BLIpa)KaI-OH_[Hﬁ IOHUMAaHHEC NEHHOCTHU OTCYCCTBCHHOI'O U MUPOBOTO UCKYCCTBA, HAPOAHBIX Tpa,[[I/II_[I/Iﬁ n
HapOJHOI'0 TBOPUCCTBA B UCKYCCTBC.

HpOfIBJ’IHI-OH_II/Iﬁ SMOIHOHAJIbHO-YYBCTBCHHYIO BOCIIPUUMYHNBOCTDb K PA3HBIM BUAaM UCKYCCTBA,
TpaauuusaM U TBOPUYCCTBY CBOCTO U APYTIMX HAPOAOB, IOHUMAHNEC UX BIIMAHUA HA ITIOBCACHUC JHOIICﬁ.

COSH&I-OH.IPIIZ POJIb Xy,I[O)KGCTBGHHOﬁ KYJIbTYPhBI KaK CpCACTBAa KOMMYHUKAIINU U CAMOBBIPAKCHUSA B
COBPEMCHHOM O6H.I€CTB€, 3HAYCHUC HPAaBCTBCHHBIX HOPM, HCHHOCTCﬁ, Tpa)munﬁ B UCKYCCTBC.

OpHGHTHpOBaHHBIﬁ Ha CAMOBBIPAKCHUC B pa3HbIX BUIAX UCKYCCTBA, B XyTOKCCTBCHHOM TBOPUCCTBC.

5. ®dusnyeckoe BocnuTaHHe, (GOPMHPOBAHME KYJILTYPbl 310POBbS M JMOLHMOHAJIBLHOIO
Osaromostyuust

[ToHnMmaromumii EHHOCTH KU3HU, 3I0POBbS U 0€30MIaCHOCTH, 3HAYCHHE JTMYHBIX YCUITUI B COXPaHEHUHU
3I0POBBSI, 3HAOIINKN U COOTIOIAIONINI TTpaBuiIa 6€30MacHOCTH, 0€30MTaCHOTO MTOBEJICHHUS, B TOM YHCIIC B
nHGOPMAaILMOHHOM cpenie.

Beipakaronuii ycTaHOBKY Ha 3/J0pOBBIi 00pa3 KHU3HM (340pOBOE MUTAaHUE, COOIOICHNE THTHEHUYECKUX
IIpaBUJI, COATTAHCHPOBAHHBIN PEXXUM 3aHATHH U OTJbIXA, PETYISPHYIO (PU3UUECKYIO aKTUBHOCTB).

[TposiBnstonMii HEMpPUATHE BPEIHBIX MPUBBIYEK (KYPEHUS, YIOTPEOIEHHs aIKOTrosl, HAPKOTHUKOB,
UTPOBOM U MHBIX (OPM 3aBUCUMOCTEN ), TOHUMaHUE UX TOCIEICTBUM, Bpena sl GU3NYECKOro U
MICUXUYECKOTO 3/10pOBbs. Y MEIOIINI 0CO3HABAThH (PU3MUECKOE M SMOLIMOHAIBHOE COCTOSIHUE (CBOE M IPYTUX
JOJIEH), CTPEMSIILIUICS yIPaBIATh COOCTBEHHBIM AMOLIMOHAIBHBIM COCTOSIHUEM.

CnocoOHBbIiH AallITUPOBATHCA K MCHAIOINHUMCA COUAJIIBHBIM, HH(bOpMaI_II/IOHHLIM U IIPUPOIHBIM
YCII0BUAM, CTPECCOBBIM CUTYallUSAM.

6. TpyaoBoe BocniuTaHue




VBaxaromuii TpyJ, pe3yiabTaTbl CBOETO TPYIa, TPY1a APYTUX JTHOJICH.

[TposiBsromINil HHTEPEC K MPAKTUYECKOMY U3YUCHHUIO TPOodeccuil ¥ TpyAa pa3IMdHOrO PoJa, B TOM
YHCJIE HA OCHOBE ITPMMEHEHHUS IPEIMETHBIX 3HAHUM.

Co3Haromuii BaXKHOCTh TPYAOII00us, 00ydeHus TPYAy, HAKOIUICHUS! HABBIKOB TPYIOBOMU JI€ATEIILHOCTH
Ha MMPOTSHKCHUH JKU3HU JUTSI YCTICITHOM MPpodecCHOHAIbHOM caMOpeaTn3aiuy B pOCCUHCKOM 00IIeCTBe.
VYyacTByIoLUi B pEIICHUH IPAKTUYECKUX TPYAOBBIX J€l, 3a/1a4 (B ceMbe, 0011e00pa3oBaTebHON
OpraHu3aIiK, CBOCH MECTHOCTH ) TEXHOJIOTUYECKON U COLMAILHOW HAIPABICHHOCTH, CIIOCOOHBIN
HHULIUHUPOBATH, INIAHUPOBATH U CaAMOCTOATCIIbHO BBIIIOJIHATH TAKOTO poaa ACATCIIbHOCTD.

Bripakaroiuii TOTOBHOCTb K OCO3HAHHOMY BBIOOPY ¥ IIOCTPOEHUIO MHAUBUAYAIbHON TPAEKTOpUU
00pa30BaHys U )KU3HEHHBIX [UIAHOB C YYETOM JIMYHBIX M O0IIECTBEHHBIX MHTEPECOB, MOTPEOHOCTE.

7. DKOJOru4ecKoe BOCIIUTAHNE

[Tonnmaromuii 3Ha4eHNUE U IN100ATBHBIN XapaKTep dKOJIOTMUYECKUX Mpo0JIeM, MyTel UxX perieHus,
3Ha4YeHHE SKOJOIMYECKON KYJIbTYpPhI UEI0BEKa, 0OIEeCTBA.

Co3zHaroluii CBOI0 OTBETCTBEHHOCTh KaK TPa)KAaHMHA U MOTPEOUTEIIS B YCIIOBUSIX B3aUMOCBSI3H
MPUPOJAHOM, TEXHOJOTHYECKON U COLIMAIBHOM Cpe/l.

BeIpaxaromuii akTUBHOE HENPUATHE JEHCTBUNA, IPUHOCSIINUX BPE IPUPOLE.

OpI/IeHTI/IpOBaHHIﬂﬁ Ha IPpUMCHCHUC 3HAaHUH €CTECTBEHHBIX U COIIMAJIBHBIX HAYK IJId PCIICHHA 3a1a4 B
o0yacTu oXpaHbl IPUPOIBI, TUTAHUPOBAHMS CBOMX MOCTYITKOB M OIIEHKH UX BO3MOXKHBIX MTOCIEIACTBHUH JIJIs
OKPYKaIOIEeH Cpeabl.

yLIaCTBy'IOH_II/Iﬁ B HpaKTquCKOﬁ ACATCIIBHOCTHU SKOHOFquCKOﬁ, npnponooxpaHHoﬁ HaIlpaBJICHHOCTH

8. LleHHOCTH HAYYHOI0 MO3HAHUS

Bripakaroiuii mo3HaBaTenbHbIE HHTEPECH! B Pa3HBIX IPEIMETHBIX 00JaCTIX C YUYETOM UHAMBHUAYAIbHbBIX
HUHTEPECOB, CIIOCOOHOCTEN, JOCTHKEHUH.

OpHeHTHPOBaHHBIN B JIEATEIBHOCTH Ha HAYYHbIE 3HAHUS O IPUPOJIE U OOIIECTBE, B3aUMOCBA3IX
YeJI0BEKa C IPUPOJAHON U COLUAIIBHOU CPENOi.

Pa3BuBaromnuii HaBBIKY UCTIOH30BAHUSI PA3IMYHBIX CPEACTB MO3HAHUS, HAKOIIJICHHU I 3HAHUH O
MUpe(S3BIKOBAs], YN TATEIBCKASI KYJIbTYPa, NeATeIbHOCTh B MH(POPMAIMOHHOM, U POBOU Cpee).

JleMOHCTpHpYIOIINiA HAaBBIKK HAOIIOIEHUH, HAKOTUICHUS (DAKTOB, OCMBICIICHHUS OTIBITA B
€CTECTBCHHOHAYYHOU U TYMaHUTAPHOUW 00JIaCTAX MO3HAHUS, UCCIIEI0OBATEIHLCKON e TETFHOCTH.
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