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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepaibHOM 00pa3zoBaTENBLHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencrasieHHbix B denepanbHOM TOCyJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragmapre COO, c¢ yuérom Konmemnuu mpenojaBanus y4eOHOTO MpeaMera
«XuMmus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuyenue mpeamera, pealmzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npo@uIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYUTh OO0IIE00PA30OBATENbHYIO U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccHuoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS. OJJHON M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0O  WHTEPIPETallMil0 B  COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nonoxkeHusiMu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBAaHUW K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e uHGOPMAIIMOHHO-METOIUYECKAsl, pealnu3alus KOTOpol obecrneunBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4YeHHsI, BOCIUTAHUS U PA3BUTHS 00YJAIOMIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJNIEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYaromuxcs B
paMKax HTOroBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e yCTaHABIWBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAEJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o JaéT mpuMEpHOE pacrpeaesieHue yueOHOT0 BpEMEHH, PEKOMEHIyEeMOTO ISt
W3YUYEHHUS OTIEIBbHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e AT METOIMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1ad U3YUYEHHUs MpeIMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXke ¢ Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHbIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
CoJIep KaHus IIPeIMETa.

[lo BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEeHa
IIPEEMCTBEHHOCTh € OOY4YE€HHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npejesiaMu YCTaHOBIICHHOM TPOrpaMMOi TI0 XUMUU 0053aTeTbHON
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XuMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUiIs 0O0yUeHHUs.

B coorBercTBUM ¢ KoHUentyaldbHbIMH mnosiokeHuamMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
mudpepeHIupoBaHHOTO OOyYEHMsI Ha ypOBHE CpPEIHEro O0O0IIero oOpa3oBaHUSs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUsI HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCAEAYIOIIUM 3TAlOM MOJIYYeHHUS] XUMUYECKOT0 00pa30BaHus
B pPAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEr0 Mpo(hecCHOHATBFHOTO0 00pa30BaHus.
B 31011 CBSI3M n3yueHue npeamera « XuMUsD» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
pacuiMpeHre ¢ YriIyOJeHHEe TEOPEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00y4eHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TMOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranumzanusix mnpodeccuoHanbHoro obpasoBanus. Hapsgy ¢ 3Tum, B cBere
tpeboBanniit ®I'OC COO Kk miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHsS (elepanbHON
o0pa3oBaTeabHOI MPOrpaMMBbl CPEIHETr0 O0IIEro 00pa3oBaHus U3yUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1ad BOCHUTAHUSA U COLMAIBHOIO
pa3BuTusl OOywaroumxcs, Ha (OPMHUPOBAHHE y HHUX OOIIEMHTEIUIEKTYalIbHbBIX
YMEHHM, YMEHUH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIMIEHHBIX CHOCOOOB
JEATEIIbHOCTH, UMEIOIINX MEKIMCIUILUIMHAPHBINA, HAAPEAMETHBIN XapaKTep.



CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypcbhl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusgx 6a30BOro U yriryOJIEHHOTO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYNHOCTb HPEAMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cHucTreMa
3HAHMM MO0Jy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMNOJHEHUE, IO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTrMUECKOT0 MaTepUara.
Tak, Ha yrnyOJn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra olecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00BbEMa 3HAaHUI O XUMUYECKHX 3JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIITyOJeHUs PEACTaBICHUIN O CTPOCHUN
BEILECTBA, XUMHUYECKONM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKLUH,
paccMaTpUBAEMbIX C TOYKHA 3PEHUS XMMHYECKOM KUHETHUKU U TEPMOAMHAMUKH.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
(GbopMUpOBaHHEM TMpPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH ITpU
pPacCMOTPEHHU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIMSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX peaKIIHii.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COZIepP )KaHNEe KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIeH cucTeMe MNpeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOoro npoduiisa 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOro MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJelaH Ha OOIIHOCTh METOAOB TMO3HAHHUA,
OOILIHOCTh 3aKOHOB U TEOPHUI B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast TeOpust B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMUKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B cCOAEpXKAaHUM MpeAMeTa Uil KIACCOB XUMHKO-
Oouonoruueckoro npoduiast OONbLINKI yAENbHBIM BeCc OyaeT MMETh OpraHHuYecKas
XUMHUsL. B 3TOM citydae npe1ocTaBiisieTcs BO3MOKHOCTb JUIsl 00J1€€ 00CTOSATENBHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3allii KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U1 M3Y4EHHs CYLIHOCTU NPOLECCOB (POTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHBIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO UM CpEIHEro o01ero oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHI. Pemenue 3Toi 3anaumn Ha
yrIyON€HHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeAroiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiu B oOecrnedeHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbl YE€IOBEKa, a TAaKKe SKOJIOTMYECKU
00O0CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEIACTAaBICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKLIUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AMCIIEPCHBIX CUCTEMAX, 00 00IIMX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUIsI OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIAHI DKOJOTMYECKON 0€30aCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIBHOCTH YeJ0OBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BaHHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUH 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOTMMBIX
JUIs. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, MMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JEATETLHOCTH U MMOBCETHEBHOMN KU3HHU.

B miane peanuzanuy nepBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIIAX
(GyHKIIUN 1IEJIOCTHOM CHCTEMBI cpefHero oOiero oOpa3oBaHUsI MPU HU3YUYCHUHU
npeaMera « XMuMHUs» Ha yriiyOJI€HHOM YPOBHE 0COOYIO aKTyaJbHOCTh IPUOOPETAIOT
TaKue UEeU U 33/1a4d, KakK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHPOJIBI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
IMPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHMBAIMM K OOYYCHHWIO M TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO HAa  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTC/UICKTYAIBHBIX U TBOPYCCKHUX
criocoOHoCTe oOydaronuxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBbIO M IOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE IKOJIOTUYECKON KYJIbTYPBI, TPUOOPETEHNE OTBITA OOIIIECTBECHHO-
MOJIE3HOU DKOJOTUUECKOHN IEITESIbHOCTH.

OOmiee 4YMCIIO YacoB, NPEAYCMOTPECHHBIX JUISI M3yYCHHS XUMHU Ha
yTIIyOJICHHOM YPOBHE CpeJIHero 00111ero oopazoBanusi, cocrapisieT 204 yacos: B 10
kiacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HEZIEIO).



COJEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpraHUYECKUX COCTHUHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIeH yriepoa.
MexaHnuzMbl  00pa30BaHHS KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuit A.M. byrtinepoBa u
COBPEMEHHbIC TIPEACTABICHUSI O CTPYKTYpE MOJIEKYJ. 3HaUCHHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COoeAMHEHUN. MOoJeKyasipHble W  CTPYKTYypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHASI.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTaHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEeKThI).

[IpencraBnenrie o kiaccupukaiuu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

DKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpTaHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYJl OpPTraHUYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Anxkanpl. ['oMonoruaeckuil ps ankaHoB, oOmias ¢popMyrina, HOMEHKIATypa 1
M30MEpHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XHWMHYECKHE CBOMICTBA QJKAaHOB: PEAKUHMH 3aMEUICHUs, H30MEPHU3ALNH,
JNErUIpUPOBaHMs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE aIKaHOB.

[uknoankauel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKJIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIIOCOOBI MOIYyYEHUS U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT ATKEHOB, SP*-THOPHAN3AIIH
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakuMy IPUCOENIVHEHMS, 3aMEUICHUS B O-IOJOXKEHHWE IIPpU JIBOMHOM CBS3H,
noauMepusauu 1 okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHbIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
MU30MeEpHs. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUU MMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOUHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThyecKue YrieBoJopolbl (apeHsl). ['oMojoruueckuil psifi apeHOB,
obmiast popmyIa, HOMEHKIJIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKylbl Oenzona. dusmyeckue cBoilcTBA apeHOB. XHUMHUYECKUE
CBOICTBa OEH301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs] B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJAHOM pPaJuKalle, PEaKUWd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEWCTBUHM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaaUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadborku. CrocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKN HEPTH, KX TPUMEHEHNE B POMBITIUICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO W CIHUPTOBOIO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTAIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IMPEBpaIlCHUI:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYYEHHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ KoyuekiusMu «Hedts» u «Yronwy, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJ YIJIE€BOJOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[Ipenenvubie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psan, obOmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MPENeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOJIA U METAHOJA
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: PEAKIIMU 3aMEILICHHS], B3AUMO/ICICTBUE C OPTraHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakIuii HyKiIeo(pUIbpHOTo 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHUs U TIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOro simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Os! osryueHus: U npuMeHenue gperomna. Genondopmanpaeruasas cMoia.

KapOoHubHbIE COEIMHEHUS — JIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, 0O0IIas
dbopmyrna, muzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA albJACTHI0B U KETOHOB: PEAKIIUU IPUCOCTUHEHUS.
OxucieHue anpJeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkiIatypa. Pusndeckue CBONCTBA
OJTHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAOpoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius STepuPUKALNU, PEAKIMU C YYacCTHEM YTIEBOJOPOJHOIO pajJdKaa.
OcoOEHHOCTH CBONCTB MYypaBbUHON KHUCIOTHL. [lOHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJIEBAs,
JUHONIeH08as KUCH0Thl. CIIOCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psina, oOwmwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpU3NUeCKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 11enoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctrka yriaeBoaoB. Kinaccudukamnus yriaeBoaoB (MOHO-, -
¥ mojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBONCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTeEs.
XUMUYECKHE CBONCTBA ITIOKO3bI: PEAKIIUU ¢ YYaCTUEM CIIUPTOBBIX U aJIbJETHIHOM
rpynn, COUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajlibTo3a U
nakTo3a. BoccTaHaBnMBarole 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B pupoje u npumeHnenue. [lomucaxapuasl: kpaxmail,
INIMKOTeH W Henono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala W LEIUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: THAPOJU3, KAYECTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIOJIO3BI: TUAPOIU3, MOdydeHne 3(pupoB 1nemtrono3sl. [loHarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBpalllCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE STUJIOBOTO CIHMPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius rouiepruHa ¢ THAPOKCUAOM
meau(Il), xuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM Menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel U (EHONbY,
«Kap6onoBbie KuciaoThbl. CI0KHBIE dPUPHD.

A30TCoaep:xkale OPraHnvecKne coeTuHeHusl.

AMWHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUYecKue M apoOMaTHUECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moiiekyn, oOmas Gopmyia, U30MepHsi, HOMEHKIATypa U (U3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4ecKoro psiaa. CTpoeHre aHUINHA.
B3auMHoe BiMgHHME Tpynm aroMOoB B MoJjekyne aHuwinHa. (OcoOGeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs: U TpuMeHeHue anudartuueckux amMuHoB. [lojydeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAuM, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoansie mnonumepsl. llepBuuHasi, BTOpuYHAs M TpPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypamus OEIKOB MpU HArpeBaHWM, IIBETHBIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BbicokoMoJ1eKyJIAPHBbIE COeIMHEHNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

[TomumepHble wmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CIEUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3anad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHUYECKOr0 COEAMHEHHS I10
MacCCOBBIM JOJISIM DJIEMEHTOB, BXOJSAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMM W/UIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJACHUE, H3MEPEHHUE,
DKCHEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

@dusuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKUd YpOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHs, CKOPOCTh, IHEPrusi,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOodHBIA TUN MHUTAaHUA, OpOKEHUE,
dotocuHTe3, nbIXaHUE, OEIKW, YIJIEBOABI, JKUPBI, HYKJICHHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadus: moneszHsle UCKONAaEeMbl€, TOILUIUBO.
TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAaHMS,
MOIOLIME CPENICTBA, MaTEPUAbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAIISIM.
ONEeKTpOHHBIE KOHPUTYPALIMH aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepmoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEH CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIAM U ITepruogaM. 3HaYEHNE EPUOIAIECKOTO
3akoHa [[.1. Menaeneena.

XuMHUecKass CBSI3b. BHAbI XMMMYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHelie cBs3u. BonoponHas CBA3b.
MexMoNneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F'€OMETPHUUYECKUM CTPOEHUEM (HAa MPUMEPE COETUHEHHIM
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  [HUIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HacelleHnsie n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMs OTIAEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanms XuMU4ecKUX peakluidi B HEOPraHMUECKONH U OpraHudyecKou
XUMUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPAaBHEHUA.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMBIEC peaKIMu. XUMHUIECKoe paBHOBecue. KoHncTanTa
XUMHYECKOTr0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienioyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
BaxHelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJAOpPOJAa B TMPUCYTCTBUM KaTaln3aTopa, MOJIECIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTaiwioB B [leproindyeckoi CUCTEME XUMUYECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuael. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. [ aJloreHOBOAOPOAbI. BaxkHeuIne KUCIOPOACOACPKAIINE
COEJIMHEHHUS ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TOJTYyUYECHHUS
rajnoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpHUpPOAC, CIIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. Haxoxnenue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTBI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COCIMHEHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CnocoObl MONMydeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
®duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(IV), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4yeHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileproandeckoii cCuCTEME XMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmuMe  CrocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPTrHUs, NUPOMETAJUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoil cucTemsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nUecKue 1 XuMUYECKUE
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEUIECTB U UX COECAUHEHUI.

O6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHEe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HX COCAMHEHUHU.
JKécTkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUS.

ATIOMUHWI: TTOTy4YeHue, (PU3NIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

Pu3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcuisl U conu xeneza(ll) u sxenesa(Ill). [lomydenne u mpuMeHeHue xKene3a u
€ro CIJIaBOB.

Ou3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHECHUE MEJIU U €€ COCAUHECHUMU.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCH IIMHKA. [[pumeHnenue
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTtalibl W CIUIaBbD), B3aMMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1Ie04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJEHCTBUE THUIPOKCHUIOB AJIOMUHHS W LHHKA C
pacTBOpaMH KHCIIOT U IIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHur yCTOMYMBOTO pa3BUTHA deloBedecTBa. [loHsTue
0 HAyYHBIX METOAAX MO3HAHUS U METOJO0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIIUIBI OPTaHU3ANKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTyYeHUs] BaKHEUIIIMX BEIIECTB (HA MpUMEpe MPOM3BOJCTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [[poMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nNociueAcTBUs. Poib Xxumuu B
o0ecTieUeHUN YHEPTETUUECKON OE30ITaCHOCTH.

Xumus MW 3I0pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIUIIUHBI.

XvMWS THAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIC J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIIEeBOi 0e30MacCHOCTH.



Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30macHOr0 UCTIOJIb30BaHUS MPEMApaTOB OBITOBOI XMMHUH B TIOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEWUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIC yI0OpEHMUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t aneKTpoHUKU. HaHOoTEeXHONMOTMN.

Pacuérurle 3amaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OJJHOTO U3 YUaCTBYIOIIMX B PEAKIIUHU BELIECTB, MAaCChI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) NPOAYKTa PEAaKI[UH, €CIU OJIHO
U3 BEIIECTB JAaHO B BHJAE pacTBoOpa C OIpPEACNIEHHOW MacCOBOM J0Jel
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALX BEILIECTBA B
pacTBOpe, J0JM BbIXOAA NPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpraHW4eCcKol XuMuM B 11 Kkiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHITHHA, TPUHATHIX B OTAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTe3a,
TEOpusi, 3aKOH, aHAJU3, CUHTE3, KiIacCU(UKAIUs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

duszrka: MaTepusi, MUKpPOMHUP, MAaKpPOMUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHb, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHHUE BEIEeCTBA, WJEaJIbHBIM ra3, (unyeckue
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opraHnus3M, 3KocucTema, onocdepa, MeTadboIM3M, MAaKpo- U
MUKpPOAJIEMEHTBI, OCJKH, XKUPbI, YTIEBOAbl, HYKJICUHOBBIE KHUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOoNorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CeIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MTPOMBIIIICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
penaparoB, MPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpPHAIOB, 3JEKTPOHHAs
POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
o0mero o0pa3oBaHMS BBIJICICHBI CIEIYIOINIME COCTABJISIONIME: OCO3HAHUE
OOy4alomMUMHUCA POCCUMCKONW TPaKJAHCKONM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTA U CAMOOIIPEIEIICHNI0; HAIMYME MOTUBALUU K
OOy4Y€HUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOINECTBE IMIpaBWJIaMd W HOPMaMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, FIKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE peE3ynbTaTbl OCBOCHUA MHpeaMera «XUMHsS»  OTPaKaroT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEATEIBHOCTH
0Oy4Yar