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®enepanbHas paboyast mporpamma Mo y4eOHOMY mpeamery «XuMus» (yriayOnaeéHHbIN
ypoBeHb) (TIpeaMeTHast 001acTh «ECTeCTBEHHO-HayYHBIE TIPEAMETHI») (J1aiee COOTBETCTBEHHO
- IporpaMMa 1o XMMHUH, XUMHsI) BKIIIOUAET MOSICHUTENIbHYIO 3alIUCKY, COJIep)KaHue O0yUeHus,
IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS MPOrPAMMBbI 10 XMMHUH, TEMATUYECKOE TUIAaHUPOBAHHUE.

[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma Mo XMMHMM Ha YpOBHE CpeHero ooiiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe DepnepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
@enepanuu», TpeOOBaHUM K pe3ynbTaTaM OCBOEHHUS (QeaepaibHO 00pa3oBaTebHON
nporpamMMmel cpeaHero obmiero oopazoBanusi(D@OIl COO), npeacraBnenHbix B denepaibHOM
rocyapcTBeHHOM obOpaszoBarenbHoM crangapte COO, ¢ yuérom Konuenuuu npenoaaBaHus
yuebHoro npeaMera «XuMmus» B oOpa3oBaTenbHbIX opranm3zanusax Poccuiickoit denepanuny,
peanu3ymolruX OCHOBHbIE 0Opa3oBaTelbHbIE TMPOTPAMMBI, U OCHOBHBIX IOJIOKEHUIM
«Crparerun pa3Butusg BocnuTaHusi B Poccuiickoii @eneparuu Ha nepuoj no 2025 roma»
(Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHA Ha YpPOBHE YINIyOJEHHOrO H3y4YEHHUs 3aHMMAET Ba)XXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAyyHOro oOpa3oBanusi ydammxcs 10-11 xmaccoB. M3ydenue mpenmera,
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peaimdyeMoe B YCIOBHSIX AUPHEPSHIMPOBAHHOTO, MPOQPMIBHOTO OOYYEHHUS, TPU3BAHO
obecreunTh 0011e00pa30BaTeNIbHYIO0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOJUMYIO JJIsl aJaNnTalld UX K OBICTPO MEHSIOIIUMCS YCIOBUSM YXU3HHU B COLIMYME, a
TaKKe ISl MPOJOKEHUST OO0y4YeHHs] B OpraHU3alMsIX MPOPEecCHOHATBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISICTCS] OJTHOUM U3 MPUOPUTETHBIX JUCIUILINH.

B mporpamme mo XuMHMM Ha3HaueHUE NpeaMera «XUMHS» MOIydaeT MOAPOOHYIO
HMHTEPIIPETAIMIO B COOTBETCTBUU C OCHOBomojararomumMu mnojoxenusmu @I'oC COO o
B3alMOOOYCJIOBIIEGHHOCTH LEJEH, coaepKaHUs, pe3y/lbTaToB OOy4YeHHS U TpeOOBaHHM K
YPOBHIO TOJATOTOBKH BBIMYCKHUKOB. CBHUIETEIHCTBOM TOMY SBIISIIOTCA  CIEAYIOIIUE
BBITIOJIHSIEMBIE MPOTPAMMO MO0 XUMUU (PYHKIIUU:

- UHQOPMAIIMOHHO-METOJUYECKasl, pealu3alus KOTOpOM oOecrneyuBaeT MOIyYeHue
MPEACTABICHUS O LETAX, COAEPKAHUM, O0IIeH cTpaTeruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHS
00ydJaromuxcs CpeACTBAMHU MPeIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOUIIs;

- OpraHu3alMOHHO-TIIAHUPYIOIIAs, KOoTOpas npenycMaTpuBaeT orpezieNieHue:
NPUHIIMIIOB CTPYKTYPUPOBAHUS M TIOCIEOBATEILHOCTH HW3Y4eHHs Y4eOHOro marepuala,
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJ0B K (HOPMHUPOBAHUIO
COJIep KaTeTbHOM OCHOBBI KOHTPOJIS M OIIEHKH 00pa30BaTENbHBIX JOCTHKEHUN 00ydJaronuxcs

B paMKax UTOTOBOM aTTecTalluu B (hopMe eIMHOTO TOCYIapCTBEHHOTO 3K3aMeHa 10 XUMUH.
[Iporpamma fj1s1 yriyOJIEHHOTO U3YUYECHUS] XUMUU:

- yCTaHaBJIMBAaET MHBAPUAHTHOE MPEIMETHOE COAEpKaHue, 00g3aTeIbHOe JUIsl U3YUYEeHUs
B paMKax OTAEJbHBIX Mpoduie, mpeaycMaTpuBaeT pacipeieleHue U CTPYKTYPUPOBAHUE €T0
0 KJIaccaM, OCHOBHBIM COJIepKaTebHbIM JIMHUAM/pa3ziesiaM Kypca;

- 1aéT MpUMEpPHOE paclpeaeseHHe yueOHOro BpeMeHHU, PEKOMEHIyeMOT0 JUIsl U3yUeHUs
OTJIEIbHBIX TEM;

- IpejularaeT IMPUMEPHYIO0 IOCIEN0BATEIbHOCTh HM3YYEHHUs Y4eOHOro Marepuana c
y4€TOM JIOTMKHU MOCTPOCHHUS Kypca, BHYTPUIPEIMETHBIX U MEXIIPEAMETHBIX CBSI3EH;

- 1a€T METOAMYECKYI0 MHTEpIpeTaluio Ieled M 3ahad HU3ydeHHs NpeaMera Ha
yrayOaEHHOM YpPOBHE € YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME CPEIHEro OOIIero
o0pa3oBaHus, COAEPKATEIbHON XapaKTEpUCTUKHU IUIAHUPYEMbIX pE3yJbTaTOB OCBOCHHUS
OCHOBHOM 00pa3oBaTeNbHONM MPOTpaMMBbl CPEAHEro oO0Iero o0pa3oBaHUsl (JTUYHOCTHBIX,
METanpeIMETHbIX, MpPEIMETHbIX), a Takke C Y4YETOM OCHOBHBIX BHAOB Y4eOHO-
MO3HABATENbHBIX IEUCTBUI 00YYarOIIErocsi 0 OCBOEHUIO COJIEp KaHUsl MpeMeETa.

[Io BceM Ha3BaHHBIM MO3MIMSIM B MporpaMme IO XHUMHUHU TpPEeAyCMOTpEeHa
NPEEeMCTBEHHOCTh ¢ OOyYe€HHEM XHMHUM Ha ypOBHE OCHOBHOTO 00mIero obpasoBaHus. 3a
npeieliaMi  YCTAaHOBJIICHHOM MPOrpaMMOM TI0 XHUMHH 00s3aTeabHON (MHBapHUAHTHOM)
COCTaBIISAIONIEH COJIEp)KaHMsI y4eOHOro npeamera «XUMHUsS» OCTa€TCsl BOBMOXHOCTb BbIOOpa
€ro BapHAaTUBHOW COCTaBISAIONIEH, KOTOpas [OJDKHA OINPEAeNsAThCI B COOTBETCTBUU C
HarpaBJIeHUEM KOHKPETHOTO Mpoduist o0yueHus!.

B coorBerctBUn ¢ koHuentyanpHbIMH nosiokeHHsMH PI'OC COO o Ha3HaueHHUH
npeaMeToB 0a30BOro M yriayOIEHHOTO ypoBHEW B cucteme auddepeHpoBaHHOTO 00ydYeHus
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Ha YpOBHE CpeIHEero oOmero o0pa3oBaHUS XHMHUS Ha YPOBHE YIITYOJNEHHOTO H3y4YCHHS
HAlpaBJIEH Ha peaJn3aluil0 IPEEMCTBEHHOCTH C IMOCIEAYIOINIMM 3TalloM MOJy4YEeHHUS
XUMHYECKOro 00pa3oBaHHsA B paMKaX M3yYEHHUs CHEIHAIbHBIX E€CTEeCTBEHHO-HAYYHBIX U
XUMHYECKUX JIUCUMIUIMH B BYy3aX M OpraHu3alusax CpeaHero mnpodeccruoHaIbHOTo
oOpa3zoBanusi. B »Tol  cBsA3M  wu3ydeHue npeameTa  «XHUMHS»  OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue U YyriyOleHHe TEeOpeTHUYeCKOM U MPaKTHYeCKOu
MOJIFOTOBKH OOYyYaroluXcsi, BRIOPABIIMX ONpeNeaEHHbINA Tpoduiib 00ydeHus, B TOM YHUCIE C
NEPCIIEKTUBON TOCIEAYIONMIETO MOMYYEHUS] XUMHYECKOro OO0pa3oBaHUS B OpraHU3aIUsx
npodeccuoHanpbHOro obpazoBanus. Hapsmay c atum, B cBete TpeboBanmii ®I'OC COO k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOeHHUS (eiepanbHoi 00pa30BaTENbHON MPOrpaMMBbl CPETHETO
oOmiero oOpazoBaHus HM3ydeHHUE MpeaAMeTa «XUMHUS» OPUEHTUPOBAHO TAKXKE Ha pEIICHHE
3aja4 BOCTIHTAHMS M COIHMAIBHOTO pPa3BUTHs OOydYaloIUXCsi, HA (HOPMHpPOBAHUE Y HUX
OOIIEMHTEIJIEKTYIbHBIX YMEHHUM, YMEHUN paluoHAIN3alii y4eOHOTo TpyAaa U 0000IIEHHBIX
CIOCO0OB JIEATEIHLHOCTH, UMEIONTUX MEXKIUCIIUTUIMHAPHBINA, HAAPEIMETHBIN XapaKTep.

CocTaBisrouiMu  npeaMeTa «XUMHs» Ha YpOBHE YIIIYOJIEHHOTO HM3y4Y€HUs SBISIOTCS
yray0néHHble Kypeol - «Opranuueckas xumus» u «OO0mas u Heopranudeckass xumus». [lpu
OTIpEJICJICHUHU TMOAXO0J0B K 0TOOPY M CTPYKTYPHOW OpraHU3allUU COACPKAHUS ITUX KYypCOB B
nporpaMMe Mo XUMHHU 32 OCHOBY NpHHATHI nojoxkenus ®I'OC COO o paznuuusix 6a30BOro u
yrayOiaEHHOTO YPOBHEH M3YUYEeHUS TpeMeTa.

OcHoBy coxaepxkanusi KypcoB «Opranudeckass xumusi» u «OOIas M HeopraHudeckas
XUMHUS» COCTABIISIET COBOKYIMHOCTh TPEIMETHBIX 3HAHUHM M YMEHUN, OTHOCAIIUXCS K 6a30BOMY
YPOBHIO M3YYEHHUS TpeaMeTa. JTa CHCTeMa 3HAHUU TMOJy4aeT OMpeeIEHHOE TeOPETUYECKOe
JIOTIONTHEHHE,  TO3BOJISIONIEE  OCO3HAHHO OCBOUTH  CYIIECTBEHHO  OOJNbIIMA  00BEM
¢dakTonmornueckoro marepuanga. Tak, Ha yrayOJI€HHOM ypOBHE U3YyYEHHUs IpeaMeTa
o0ecrieueHa BO3MOXXHOCTh 3HAUYMTEIBHOIO YBENWYEHHUS OO0BEMA 3HAHUM O XMMHUYECKHX
JJIEeMEHTaX M CBOWCTBAX UX COEAMHEHWH Ha OCHOBE pACHIMpEHUs U YriayOsleHus
NPEJICTAaBICHUI O CTPOEHUU BEILECTBA, XUMUYECKON CBA3M U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakuuid, paccMaTpUBAEMbIX C TOYKM 3PEHHUS XMMHUYECKOM KHUHETHUKH U TEPMOJAMHAMMKHU.
Nzydenne nepuoguyeckoro 3akoHa M Ilepumonmyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB
0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX MPEJCTABICHHUSIX O CTPOECHUH aToMa.
XuMHYecKkas CBSA3b OOBSCHSETCS C TOYKM 3pPEHUS DHEPreTUYECKUX HM3MEHEHUH Ipu eé
o0pa3oBaHMM M pAa3pyLICHUH, a TAKXKE€ C TOUYKH 3pEHUsT MEXaHHW3MOB €€ oOpa3oBaHUS.
W3ydyenne TUMOB  peakuuid  JomojdHseTcs  (GOpMHpOBAaHUEM  MpelacTaBiIeHUM 00
AIIEKTPOXUMHMUYECKHUX TIpOIeccax M AJIEKTPOJIM3E pacIlylaBOB M pacTBOpPOB BemiecTB. B kypce
OpraHNYeCcKON XUMUU MPHU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaenseTcs
0co0oe BHMUMaHHE BOIpocaM 00 3JEKTPOHHBIX AP(PEeKTax, 0 B3aUMHOM BIIMSHUU aTOMOB B
MOJIEKyJIaX U MEXaHU3Max peaKIIHii.

Oco0oe 3HaYeHHEe UMEET TO, YTO Ha COJAEpNKAHUE KYpCOB XMUMHH YIIIyOJIEHHOTO YpOBHS
U3Y4YEeHHs JUISl KJIacCOB OmNpenenéHHOro mpoduis (TJaBHbBIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep JONOJHEHMH K OOmell cucreMe NpeAMETHBIX 3HAHWN) OKa3bIBAIOT BIHMSHHE
CMEXHbIE MNpeAMEThl. Tak, HampuMep, B COAEpKAaHUU IpeAMeTa IJid KIacCOB XHMHKO-
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¢u3nueckoro mpoduirs O0onbIIOe 3HAYCHHE OYAYT UMETh 3JEMEHTHl Y4eOHOro MaTepuaia 1o
obmelr xumuu. [lpy u3ydeHuu mnpeaMera B JaHHOM Ciydae aklEeHT OyJeT claellaH Ha
OOLIHOCTh METOJIOB MO3HAHUS, OOLUIHOCTh 3aKOHOB M TE€OPUN B XMUMHU U B (DPU3UKE: aTOMHO-
MOJICKYJISIpHAsT Teopusi (MOJIEKYJsIpHas Teopusi B (DU3UKE), 3aKOHBI COXPAHEHUS MacChl U
SHEPruM, 3aKOHBI TEPMOJUHAMHUKH, 3JEKTPOJU3a, MPEACTABICHHUS O CTPOCHUM BEIIECTB U
IpYroe.

B 1O Xe BpeMs B coiep:KaHMM MpeaMeTa JUlisl KJIACCOB XHUMHUKO -OMOJIOTHYECKOro
npoduns OONBIIMKA YJENbHBIA Bec OyIeT MMETh OpraHuyeckas xuMmusa. B stom ciydae
IPEIOCTABIISIETCSI BO3MOXHOCTh JUIsl OoJjiee OOCTOSTENBHOTO PAaCCMOTPEHUS XMMHUYECKOU
OpraHu3aluy KJIETKH KaK OMOJIOTMYEeCKOM CHUCTEMBI, B COCTAaB KOTOPOUM BXOJAT, K MPUMEPY,
TaKU€ CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMIH/bI, OCJIKH, YII€BOIbl, HYKJIEMHOBBIE KUCIOTHI U
apyrue. Ilpu 3ToM 3HaHHMS O COCTaBe MU CBOWCTBAaX IPEACTAaBUTENEH OCHOBHBIX KJIACCOB
OpPraHMYECKHUX BEIECTB CIy>KaT OCHOBOMW JUIsl M3YUEHHUs CYIIHOCTH IMpoleccoB (HOTOCUHTE3A,
JIbIXaHUS, TUIIEBAPEHUSI.

B nnane dopMupoBaHUS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOEHHUsS OOIIEHAYUHBIX
METOJOB TO3HAaHUS M OMNbITa MPAKTHUYECKOTO IPUMEHEHMsS HAyYHbIX 3HAHWI H3y4YeHUE
npeaMera «XuMus» Ha yriayOJd€HHOM YPOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBA3SAX C
y4eOHBIMM TIpeIMETaMHu, BXOIALIMMU B COCTaB MNpeAMETHBIX obnacteil «EcTtecTBEeHHO-
Hay4yHbIe IpeAMETh», «MaTemaTnka u nHpopMaTuka» U «Pycckuii 31K U TUTEPATYpa».

[Tpu u3ydyenun yuyeOHOro mpeamera «XuUMHUs» Ha YriyOJE€HHOM ypOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO W cpeaHero oOmiero obpa3zoBanusi (Ha 0a30BOM YpOBHE), 3agayeit
NEPBOCTENEHHON 3HAYMMOCTH SIBJII€TCS (POPMUPOBAHME OCHOB HAyKHM XUMHUHU Kak o01acTu
COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKOM JIE€ATEIbHOCTH 4YEJIOBEKa M OJHOTO U3
KOMIIOHEHTOB MUPOBOM KYyJbTYypHhl. Perienue 3Toi 3a1aun Ha yriryOJIEHHOM YpOBHE M3yUeHUs
IpeIMeTa IpeaIoaraeT peaan3alnio TaKuX Hele, Kak:

- dopmMHpOBaHHE PEICTABICHUI: 0
MaTEpUAJIBbHOM E€AMHCTBE MHUPA, 3aKOHOMEPHOCTSX M IO3HAaBAEMOCTH SIBJIEHHM IPUPOJIBI, O
MECT€ XHMHUU B CHCTEME EeCTECTBEHHbIX HayK M e€ Beaylled poiu B oOOeCleyeHUH
YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUH MPOOJIEM IKOJIOTHUECKOM, SJHEPTEeTUIECKON
U TMHIIEBON 0e30MacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3/IaHUM HOBBIX MaTe€pHalIOB, HOBBIX
UCTOYHUKOB SHEPrHMHM, B OOECHEYEeHUH pPALMOHAIBHOTO  IPUPOJIONOJB30BAHMS, B
(GbopMUpOBaHMM MHUPOBO33PEHMS] W OOIIEeH KyJIbTypbl YeJOBEKa, a TaKKe 3KOJOTMYECKU
000CHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Ccpejie;

- OCBOGHHME CHUCTEMbl 3HAaHUM, JIeKAIIMX B OCHOBE XUMHYECKOW COCTaBISOIIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa: (PyHAAMEHTAIbHBIX TOHSATHHA, 3aKOHOB M TEOPH
XUMHH, COBPEMEHHBIX IIPEJICTABIEHUI O CTPOSHUH BEILECTBA HA PA3HBIX YPOBHSX - AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAQ/JMOJEKYJIIPHOM, O TEPMOJAMHAMMUYECKMX U KHHETHYECKUX
3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUUECKUX pEakLnii, 0 XMMUYECKOM PaBHOBECHUHU, PACTBOPAxX
U IMCIIEPCHBIX CUCTEMAaX, 00 0OIMX HayYHbIX MPUHIUIIAX XUMUYECKOTO IIPOU3BOJICTBA;

- ¢popMHUpOBaHME y OOYYalOIUXCA OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMHUYECKHUX 3HAHUN JJIs1 OOBSACHEHUS KIIIOUEBBIX UICH U MpoOIeM COBpeMEeHHOU
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XUMHUH, JUISI OOBSICHEHUS W TPOTHO3UPOBAHUS SIBIICHUN, UMEIONIUX €CTECTBEHHO-HAYyYHYIO
IPUPOJY; TPAMOTHOTO PEIICHHs MPOOJIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, aHAIIN3A
U OLUEHKM C TO3MIMM SKOJIOTHYEeCKO 0e30MacHOCTH TOCHEACTBUM  OBITOBOM U
MPOU3BOJICTBEHHOMN JESTEIbHOCTH YeJIOBEKa, CBSI3aHHOM C XHMHUYECKHM TMPOU3BOJICTBOM,
UCIIOJIb30BAHUEM U MEePepabOTKOM BEIIECTB;

- yrayOieHue TMpeACTaBICHUA O Hay4YHBIX METOJaX IO3HAHUS, HEOOXOAMMBIX JJIs
npUOOpETEeHUsT YMEHUW OPHEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SBIICHUN, WMEIOIIMX MECTO B TPHUPOJE, B MPAKTUYECKON IEATEIBHOCTH U TOBCETHEBHOMN
KU3HU.

B nnane peanuzanuu nepBOOYEpEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIUX (DYHKIUN
IEJIOCTHOM CUCTEMBI CPEHEro 00Iero o0pa3oBaHUs MPU U3YyYEHUU MpeaAMeTa «XUMHs» Ha
yray0JaEéHHOM YpOBHE OCOOYIO aKTyalIbHOCTh IPUOOPETAIOT TaKKe 1NN U 337241, KaK:

- BOCIUTaHHE YOEKIEHHOCTH B TO3HABAEMOCTH SIBJICHUH MPHUPOIBI, YBAKEHUS K
MPOIIECCY TBOPUYECTBA B 0O0JIACTH TEOPETHUECKUX M TMPHUKIAIHBIX HUCCIEIOBAaHUN B XUMHH,
dopMHpOBaHHE MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHUSA
HaAyKW;

- pa3BUTHE MOTHUBAIMM K OOYUYEHHIO M TMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCTIMTaHUIO HA OCHOBE YCBOCHUS OOIICUEIIOBEYECKUX IICHHOCTEH;

- pa3BUTHE TIO3HABATEIBHBIX HWHTCPECOB, HWHTCIUICKTYAIBHBIX H  TBOPYECKHX
criocoOHOcTel oOydwaromuxcs, (GOpPMHUPOBAHHE Y HHUX CO3HATEIBHOTO OTHOIICHUS K
caM0ooOpa3oBaHUI0O W  HENPEPHIBHOMY  OOpa30BaHUI0  KaK  YCIOBHUIO  YCIEHIHOM
npoeCCHOHAIIBHON M OOIIECTBEHHOW NIESATENEHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
310pOBBIO U MMOTPEOHOCTH B 3A0POBOM 00pase KU3HH;

- (opMHpOBaHWE YMEHHWA M HAaBBIKOB Pa3yMHOTO TPHUPOJIOTIONB30BAHMS, PA3BUTHE
AKOJIOTUYECKON KYJIBTYphI, MPUOOPETEHHE OIbITa OOIIECTBEHHO-MOJIE3HON JKOJIOTHYECKON
JeSITETLHOCTH.

OO11ee 9nCIIO 4YacoB, PEKOMEHI0BAHHBIX ISl M3YYCHUS] XUMUU Ha YrIyOJIeHHOM YPOBHE,
- 204 ygacos: B 10 knacce - 102 ygaca (3 yaca B Henento), B 11 knacce - 102 ygaca (3 ygaca B

HEJIETTIO).
COJIEPXKAHUE OBYUEHU ST

10 KJIACC

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUU

[Ipenmer u 3HaueHHWE OPraHUYECKOW XHMMHH, NPEICTaBIEHHE O MHOro00pazuu
OPraHUYECKUX COCIUHEHHUM.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJIepoa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUSA.
BanenTHple BO3MOXHOCTM aToMa yrjiepoja. XHUMHYecKas CBSI3b B OpPraHMYECKHX
coeMHEHUsAX. Tumpl TrUOpUIM3AlMM  aTOMHBIX opOuTasneld yriaepoja. MexaHU3MBI
o0pa3oBaHUsi KOBaJEHTHOW CBsi3W  (OOMEHHBI M JTOHOPHO-aKLENTOPHBINH).  Tumsl

1
KprMBOM B JaHHOM TCKCTC BBIJICJICHBI 3JIEMCHTBI COACPIKaHUA yqe6Horo MaTte€puajia, KOTOPbIC U3YyUarOTCsA
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NEPEKPbIBAHNS aTOMHBIX opOuTaneil, a- u n-cBs3u. OnauHapHas, JBOWHAs U TPOHHAs CBS3b.
CrniocoObl pa3pbiBa CBsI3€d B MOJIEKYJaX OpraHMuYeckux BemecTB. IloHsTHE O cBOOOIHOM
paaukaie, Hykiaeoduiie u 3eKTpodue.

Teopuss cTpoeHuss opraHudyeckux coeauHeHuit A.M. byriepoBa W COBpeMEHHBIE
MPEACTaBICHUSI O CTPYKType€ MOJEKYJd. 3HAU€HHE TEOPUU CTPOCHUS OPraHUYECKUX
coenuHeHu. MonekymsipHble U CTPYKTypHbIE (hopmynbl. CTpyKTypHbIE (POPMYIIBI pa3InYHBIX
BHUJIOB: pa3BEpHYyTast, COKpallEHHas, ckeyneTHas. M3omepusi. Bubl
W30MEpUU: CTPYKTypHAasl, MPOCTPAHCTBEHHasA. OJEKTPOHHbIE HP(HEKTHI B  MOJEKyIax
OpPraHMYECKHUX COEIMHEHUN (MHAYKTUBHBIA U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o  kinaccuukanuu — opraHmyeckux — BemecTB.  [lonstue o
¢yHkumoHanbHOM  rpymme. l'omomorus. I'omosornueckue  psasl. CucremaTuueckas
HoMeHKaTypa opranudeckux coeauHenuid (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTICIBHBIX
IIPEACTaBUTEIICH.

OcobOenHoct ¥ Kiaccu(uUKalMs  OpraHMYecKUx  peaknuil. OKHUCIUTENBHO -
BOCCTAHOBUTEJIbHBIEC PEAKIIMHY B OPTaHUYECKOW XUMUHU.

DKCHepUMEHTAIIbHBIE METO/bl U3yUCHUSI BEIIECTB U UX MPEBPAIICHUN

O3HakoMJieHuEe ¢ oOpa3laMu OpPraHMYecKHMX BELIECTB M MaTepuajaMu Ha MX OCHOBE,
OTIBITHI IO TIPEBPAICHUIO OPTAaHUYECKUX BEIIECTB MPU HarpeBaHuu (TJIaBjIeHUE, 0OyTIIMBaHKE
Y TOPEHHUE), KOHCTPYUPOBAHHUE MOJIeNIeH MOJIEKYJI OPraHUYECKUX BEIECTB.

VYTrI1eBOI0POIBI

Ankanbsl. ['oMonornueckuit psj ankaHoB, oOmas ¢popmysa, HOMEHKIATypa U U30MEpHSL.
DIEKTPOHHOE H TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT ATTKAHOB, 3P -THOPH/IM3AIHS ATOMHBIX
opOuTanei yriepoaa, a-cBa3b. Kongopmepor. duzndeckrie CBOWCTBA aTKaHOB.

XUMHYECKUE CBOICTBA AJIKAHOB: peakLuu 3aMeleHus, N30MEpU3aLiH,
JETUIPUPOBAHUS, [TUKITU3AIIUN, TUPOJIHN3a, KPEKUHTA, TopeHust. [Ipeocmasnenue
0 Mexauusme peakyuti paouKkaibHO20 3aMeUeHus.

Haxoxnenue B npupone. CriocoObl Moy4eHus U IPUMEHEHHUE aJIKaHOB.

Huxnoankansl. O6mas hopmyina, HOMEHKIaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMUYECKUX CBOMCTB MalbiX (LIUKJIONPONAH, IUKIOOyTaH) M OOBIUHBIX (IIMKJIOTNEHTAH,
LUKJIOTE€KCaH) HUKI0alKaHOB. CriocoObl MOJyYeHUs U TPUMEHEHHUE IUKIIOAIKAHOB.

Ankensl. ['oMonoruueckwii psjx  ajakeHoB, oOmas ¢opmyna, HOMEHKIATypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alIKeHOB, "-TMOpUAN3alUs aTOMHBIX
opOuTanei yriepoaa, a - u n-cBsi3u. CTpyKTypHas U TeoMeTprudeckas (Iuc-TpaHC-) U30MEpHs.
@dusnyeckue CBOMCTBA QAJIKEHOB. XHMHYECKHE CBOWMCTBA: PEAKLUUU IPUCOCIUHECHUS,
3aMEIIEHUs] B Q-TIOJIOKEHUWE TPHU JIBOMHOM CBSA3M, MOJIMMEPU3AIMM M  OKHUCIICHHUS.
Ilpeocmasnenue o mexanuzme peakyuu 91eKMpoPuIbHO20 npucoeourenus. IlpaBuio
MapkoBHukoBa. KadecTBeHHbIE peakiuud Ha ABOWHYIO CBSI3b. CHOCOOBI TMONYYEHUS U
NPUMEHEHHE aJTKEHOB.

Ankanuensl.  Knaccuduxammss — ankaaueHoB  (CONpsDKEHHBIE,  M30JMPOBAHHEBIE,
Kymyauposannvle). (OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHMSI M XUMHUYECKUX CBOMWCTB
CONPSHKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanns CONpsSKEHHBIX TUEHOB.
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Cnoco0bI MoTydYeHHs U IPUMEHEHUE aIKaIUEeHOB.

Ankunbl. ['oMonoruueckuil psj alkuHOB, oOias Gopmylia, HOMEHKIATypa U U30MEpHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, SP-THOpUAN3alns aTOMHBIX
opOutaneit yriaepona. Pu3MYECKHE CBOWCTBA AJIKUHOB. XHMHYCCKHE CBOMCTBA: PEaKIMU
IPUCOEIUHEHUS, TUMEpU3allui U TPUMEPHU3ALIUH, OKUCIIeHUA. KUCIOTHBIE CBOMCTBA aJKUHOB,
UMEIOIIUX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHbIE peakluy Ha TPOHYIO cBA3b. CIIOCOOBI
MOJIyYEHUS U IPUMEHEHHUE AIIKUHOB.

Apomatnueckue yrieBoAopoabl (apeHsl). I['oMosiormueckwili psa  apeHoB, o0Omas
(dopMyna, HOMEHKIATypa W H30MeEpHUsA. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MoJIeKyJbl OeH3ona. [lpasuno apomamuunocmu, npumepvl ApOMAmMudecKux COeoOUuHeHull.
@duznyeckue CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30JIa M €r0 TOMOJIOTOB: peakluu
3aMelleHuss B OEH30JIbHOM KOJIbLIE M YTJIE€BOJAOPOJHOM pajvKale, peakluu NpHCOeIUHEHUS,
OKHUCJICHHE TOMOJIOrOB OeH3ousa. [Ipedcmasnenue o mexanusme peaxkyuil 21eKmpopuibHO20o
samewenus. IlpencraBnenue o0 OPUEHTHUPYIOIIEM JCUCTBHM 3aMeCTHTENe B OEH30JbHOM
KOJIbIIE Ha TpUMepe alKUIbHBIX PAJNKAIOB, KapOOKCHUIBHOM, THAPOKCUIBLHON, aMHUHO- H
HUTPOTPYMIBI, aTOMOB TajoreHoB. (COOCHHOCTH XHUMHYECKHMX CBOWCTB CTHpPOJIA.
[Monumepuzanuss ctupona. CrocoObl TONyYeHUs W TNPUMEHEHHE apOMaTHYECKUX
YTJIEBOJIOPOIOB.

[Tpuponnsiii ra3. [lonmytaeie HedTaHBIC ra3el. HedTh 1 €€ nmpoucxoxaenne. KaMmeHHbBIN
yrojib ¥ NpOAYKTHl ero mnepepadboTku. CrocoObl nepepaboTKu He(TH: MeperoHka, KPeKUHT
(TepMuYecKui, KaTaIUTUYECKUi), pudopMuHT, uponn3. [IponykTel nepepaboTku HEPTH, UX
IPUMEHEHHE B IPOMBILIUIEHHOCTH U B OBITY.

['eneTnyeckast cBsA3b MEXAY Pa3INYHBIMU KIIACCAMM YIJIEBOJOPO/IOB.

DJIEKTPOHHOE CTPOEHUE TAJOI€HIPOU3BOAHBIX YIJIEBOAOPOAOB. Peaknuy 3amerieHus

rajioreHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNN).
JleiicTBME Ha TAIOTCHIPOM3BOAHBIE BOJHOTO M CHHUPTOBOIO  pacTBopa  IIEIIOYH.
B3aumopeicTBue  OUrajJioreHajJkaHoB C  MarHMEM W UHUHKOM.  [lowamue o
Memanioop2anuideckux coeournenusax. VIcnoibp30BaHue TaJIOT€HIIPOU3BOAHBIX YTJIEBOJOPOI0OB
B OBITY, TEXHUKE U IIPH CUHTE3€ OPTaHUYECKUX BEIIECTB.

DKcrnepuMeHTaIbHbIe METO/Ibl U3YUYEHHUSI BEILIECTB U UX MPEBPAICHU

N3ydyenune (¢u3nuecKuX CBOWCTB YIJIEBOJOPOAOB (PacTBOPUMOCTh), KadeCTBEHHBIX
peaKuil yriIeBoJOPOIOB Pa3IMYHBIX KJaccoB (0OecIBeYMBaHUE OPOMHOW WIJIM MOJHOM BOJIBI,
pacTBOpa I€pMaHraHata Kajus, B3aUMOJCICTBUE alleTWJIEHA C aMMHAa4HbIM pPAacCTBOPOM
okcuga cepebpa(l)), kauecTBeHHOE OOHAapyKEHHE YIJIEpoAa W BOAOPOAAa B OPTraHMYECKUX
BEIIECTBAX, IOJYyYEHUE 3TUJIEHA M HM3YyYEHUE €ro CBOMICTB, O3HAKOMJIEHHE C KOJUIEKLIUSMU
«Hedte» 1 «YTomby», ¢ 0bpasiamu miacTMace, KayaykoB U Pe3MHbI, MOJACTUPOBAHIE MOJIEKYI
YTJIEBOOPOI0OB U FaJOT€HIPOU3BOIHBIX YII€BOI0POIOB.

Kucnopoaconepxaiye opraHnuecKue COeIMHEHUS

[IpenenbHbie ogHOATOMHBIE CHUPTHL. CTpoeHHEe MOJEeKyd (Ha HpUMEpe MeTaHoJia U
sTa”ona). [oMmonormveckuii psg, oOmas ¢opMyna, U30MEpHs, HOMEHKIaTypa U
knaccudukanus. Ou3ndeckre CBOWCTBA MPEEIbHBIX OJHOATOMHBIX CIUPTOB. BomopomHbie
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CBA3M MEXAY MOJEKYJIaMH CHOUPTOB. XHMHUYECKHE CBOMCTBA: PpEaKIUM 3aMEILEHUs,
JNETUpaTallii, OKHCIIEHUS, B3aWMOJCHCTBHE C OPraHWUYECKMMH U HEOPraHWYEeCKUMU
kucnoramu. KauecTBeHHas peakiivs Ha OJJHOATOMHbBIE CIUPTHI. J(elicTBHE dTaHOJIa U METaHOJIa
Ha opranusM uenoBeka. CrocoObl MOTy4YeHUs U MPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIAaTypa U n3omMepus. OcoOeHHOCTH (PU3NYECKUX U XUMHUYECKHX
CBOWCTB.

MHoOroaTOMHbBIE CHUPTHI - STUJICHTIUKONL U ThulepuH. Dusnueckue U XUMUYECKUE
CBOIICTBa: peakuuu 3aMeleHus], B3aUMOJEHCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKMMHU KHUCJIOTaMH, KadyeCTBEHHas peaklMss Ha MHOTOAaTOMHBIE CIIMPTHI.
IIpeocmasnenue o mexanusme peakyuii HyK1eo@puibHo2o 3ameujernus. JIelicTBrue Ha OPraHu3M
yenoBeka. CriocoObl MOydyeHus: U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYJbI, B3aUMHOE BIMSHHUE THAPOKCOTPYIMIBI U OCH30JIHHOTO
anpa. @usmyeckue cBoicTBa (eHonma. (OCOOEHHOCTM XUMHUYECKUX CBOMCTB (eHona.
KauectBennbie peaknun Ha @eHon. Tokcumunocts ¢enona. CrnocoObl TOTydYeHUs U
npumeHenne penona. denondopmanbaeruanas cMoia.

KapOoHuneHble COEAMHEHMS] - albACTHABI U KETOHBI. JIEKTPOHHOE CTPOCHHUE
KapOOHUIIFHOW Tpynmbl. ['oMosoruyeckue psiibl anbIeTU0B U KETOHOB, oOmiasi ¢gopmya,
u3oMepHusi U HoMeHKinarypa. dusznueckue CBOICTBA albJIETHJAOB M KETOHOB. XHUMHUYECKUE
CBOICTBA aNIbJICTU/IOB U KETOHOB: peaKiuy IpUCcOeTMHEHUS.
Ilpeocmaenenue o mexanuzme peaxkyuil HyK1eopuibHo20 npucoeounerus. OKHUCIEeHUE
aJbJIETU/IOB, KaYECTBEHHBbIE peakuuu Ha anpierujpl. CrocoObl MOIydeHUs M NPUMEHEHUE
aJIbJIETU/IOB U KETOHOB.

OaHOOCHOBHBIE Tpe/eNbHbIe KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KuCIOT. M3oMepuss u HoOMeHkJaTypa. Puznyeckue CBOMCTBA OJHOOCHOBHBIX
NpeleabHbIX KapOOHOBBIX KHUCIOT. BogopojaHble CBsI3W MEXIy MOJEKyJaMu KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCIIOTHBIC CBOMCTBA, peakiusl ATepUUKAIIUN, PEAKIIHH C
y4acTHEeM YIJIEBOJOPOAHOrO paaukaiza. OcCoOEHHOCTH CBONCTB MYpPaBBUHOW KHCIIOTHI.
[ToHsiTHE O TPOU3BOJMHBIX KAapOOHOBBIX KHCIOT - CIOXHBIX 3dupax, areuopuoax,
eanoeenaneuopudax, amuoax, Humpuniax. MHoroo0pasue kapOOHOBBIX KUCIOT. OcobeHHOCTH
CBOWCTB HEMpEAETbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIOT,
THJIPOKCUKApOOHOBBIX KUCIOT. [IpencraBureny BhICIIMX KapOOHOBBIX KHCIIOT: CT€apHHOBAS,
NaJbMUTHHOBASI, OJIEUHOBASI, JUHONEBAs, NUHONEeHO06as KUACHOThl. (CrocoObl MOJy4YyeHUs u
MpUMEHEeHHE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upsbl. I omonornueckuii psia, obmas hopmyna, H30MEpHsi 1 HOMEHKIIATYpa.
duznyeckrue 1 XUMUYECKHUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETIOYHOI cpejie.

Kupsl. Ctpoenue, puzndyeckue 1 XMMUYECKUE CBOMCTBA XKHPOB: THAPOJIN3 B KUCION U
niesnioyHoit cpege. OCOOEHHOCTH CBOWCTB KHPOB, COAEPXKAIIMX OCTATKH HEMpeaeabHbIX
KHUPHBIX KUCIIOT. JKupsl B npupoje.

Mpbina Kak CONMM BBICIIUX KapOOHOBBIX KHCIIOT, WX Molollee neicTBue. [lonamue o
cunmemuyeckux morowux cpedcmseax (CMC).

OOmass xapakrepuctuka yriaeBoaoB. Kiaccudukamus yrimeBogoB (MOHO-, AM- U
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nosircaxapu/isl). MoHOocaxapuibl: TIII0K03a, QPYKTO3a, 2arakmosa, pubosa,
oezoxcupubosa. Puznyeckue CBOWCTBA U HaxoxJeHue B npupoae. Porocunres. Onmuueckas
uzomepus. Konvuamo-yennas maymomepus Ha npumepe MOJEKYIbl 2NH0KO03bl, NPOeKYUu
Xeyopca, a- u 6-anomepul 2n0Kko3bl. XUMUUECKHE CBOICTBA TIIIOKO3bI: PEAKIMU C y4aCTHUEM
CIOUPTOBBIX M albJECTHIHON TPYMI, COMPTOBOE U MOJIOYHOKHCIIOE OpokeHue. [Ipumenenue
TJIIOKO3BI, €€ 3HaUEHUE B KU3HEACATEIILHOCTH OpraHu3Ma. Jucaxapupl: caxaposa, MajabTo3a
U Jakmosa. BoccTaHaBiMBaroniyie W HEBOCCTaHABIMBAIOUIME Aucaxapuabl. [wuaponus
nucaxapunoB. Haxoxnenue B pupojie 1 npumeHnenue. [lonucaxapuasl: kpaxmal, TIIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ Kpaxmana, IJIMKOT€Ha M LEeJUIoyIo3bl. Pusnyeckue
CBOWMCTBA KpaxMalla M LEJUIIOJI03bl. XUMHUYECKHE CBOWCTBA KpaxMayia: TUIPOJIH3,
KayeCTBEHHAsl peaklds C MOJOM. XMMHUYECKUE CBOMCTBA LIEJUIFOJIO3BI: THAPOJIN3, MOJIyYEHHE
3¢upoB 1emtono3bl. [loHsaTre 06 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCHepUMEHTAIIbHBIE METO/bl U3yUCHUSI BEIIECTB U UX MPEBPAILICHHUI

PacTBOprMOCTh pa3MYHBIX CHHPTOB B BOJE, B3aUMOJICHCTBHE ATaHOJA C HATPUEM,
OKHCJICHHE ATHJIOBOTO CIIHUPTA B ajbJCTHU] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE, OKHCIICHUE
STUJIOBOTO CIHUPTAa JIUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUATIOB),
KaueCTBEHHBIC PEaKIUU Ha alIbJIETH/IbI (C TUIPOKCHAOM ArnaMMHuHcepeOpa(l) u TuapoKCHUaOM
meau(Il)), peakuus rnunepuHa ¢ rugpokcunom menu(Il), xumudeckue cBONCTBa pacTBOpa
YKCYCHOW KHCJIOTHI, B3aWMOJEHCTBHE pacTBOpa TIIIOKO3bI ¢ TuapokcuaoM wmemau(ll),
B3aMMOJICHCTBUE KpaxMaia C HOJOM, pEIIeHHE HSKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«Crupthl 1 PpeHomns», «Kapoonobie Kucinothl. CiioxHbIe 3DUPB».

A3oTconepkaliue OpraHu4ecKue COeTUHEHUS

AMUHBI - OpraHMYecKMe TPOU3BOJHBIE amMmuaka. Kraccudukanus aMUHOB:
anmudarrnueckue W apoMaTUYECKUE; TEpBUYHBbIC, BTOpPHYHbIE U TpeTuyHbie. CTpoeHue
MoOJIeKyJ, o0mas Gopmyia, u3oMepus, HOMEHKIaTypa U (PU3NYecKrue CBOMCTBA. XUMHUECKOE
CBOICTBa anu(aTUYECKUX AMHUHOB: OCHOBHBIC CBOMCTBA, alKMJIMPOBAHHE, B3aUMOJCHCTBUE
MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COJM aTKUIaMMOHHSI.

AHUWJIVH - IPEICTaBUTENIb aMUHOB apoMaTudeckoro psna. Ctpoenue anunmHa. Bzanmuoe
BIIUSIHUE TPYMI aTOMOB B MoJieKyJe aHWinHAa. OCOOCHHOCTH XMMUYECKHX CBOWCTB aHWIJIMHA.
KauectBennbie peakiuu Ha aHWwIMH. CrocoObl MOMy4YeHUs W NMPUMEHEHHE anu(aTHueCKuX
amuHOB. [lonyyeHue aHmiIvHa U3 HUTPOOEH30MA.

AmuHokucnotrel. Homenknatypa u  wu3omepus. OTaenbHbIE NPEACTABUTENM  a-
AMUHOKHUCJIOT: TJIMUWH, alaHWH, (DeHUNalanuH, cCepuH, 21ymAaMUuHo8ds KUCIOMd, JTU3UH,
yucmeun. Onmuueckas uzomepus amunoxkuciom: D- u L-amunoxucromsi. ®usnueckue
CBOWCTBA aMHUHOKHCIIOT. XHMHYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEpHBIX
OpPTaHWYECKHX COCIWHEHHUH, peakius IMOJMKOHACHCAIINHN, O0pa3oBaHUE MENTHIHOW CBS3M.
buonorunueckoe 3HaueHre aMUHOKUCAOT. CHHTE3 U THAPOJIN3 MENTH/IOB.

benku xak mpupomHbie moauMmepbl. [lepBudHas, BTOpUYHAS W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKUE CBOMCTBA OEIKOB: TMAPOIJIN3, IeHATypalus, KaYeCTBEHHbIE PeaKuu Ha
OeNKu.

Ilousamue 06 azomcooepaicawyux cemepoyuriudeckux coeourenusx. Ilupumuounosvie u

10
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nypuroevle OCHO6AHUAL. HymeuHoeble Kucjiaombul. cocmae, Cmpoernue u ouono2uyeckas POJlb.

DKCIEpUMEHTAIBHBIE METO/IbI M3YUEHHS BEIIECTB U UX MPEBpaICHUM

PactBopenue OenkoB B BOJie, AeHATypalus OCJIKOB MPU HArpeBaHUM, IBETHBIC PEAKIIUU
Ha OeJIKHU, pPelIeHHe SKCIIEPUMEHTANbHBIX 3a71a4 MO0 TeMaM «A30TCoJIepkKallie OpraHuYeCKue
coequHeHUs» U «Pacno3HaBaHHe OPraHUYECKUX COCTUHEHUI.

BricokoMonekysipHble COeAMHEHUS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJSPHBIX COECIUHEHHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb MOJIMMEPHU3ALUH, CPEelHsAs MOJIeKyyspHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH - MOIMMEPHU3aLUs U MOJIMKOHICHCALIUS.
Ilpeocmaenenue o cmepeope2yasipnocmu U HAOMONEKVIAPHOU CMPYKMype nOJIUMepOs,
3a8UCUMOCTb CEOUICIE NOTUMEPOS OM UX MOJEKYIAPHO20 U HAOMOLEKYIAPHO20 CIMPOEHUS.

[TomumepHsbie MaTepHuabl. [Tnactmaccsl (monuaTHIIEH, HOJIUIPOTIHIIEH,
MOJUBUHWIXJIOPUI, HOJUCTUPOII, MOJUMETUIIMETaKpuIIaT, NOJUKapOOHATHI,
NOJUATUICHTEepePTaNIaT). Y TUIN3aUs U epepaboTKa IIacTHKa.

DOnacToMephl: HATypaJbHbIM KaydyK, CHHTETUYECKHE Kaydyyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U cunukoHvl. Pe3uHa.

Bosokna: HaTypasibHbI€ (XJIOMOK, HIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

Ionumepvr  cneyuanbrHo2o Hazwauewus (meghaow, Keenap,  2NEKMPONPOGOOAUyUE
noaumepwl, buopaziazaemvle HOIUMEPDL).

OKCIEPUMEHTAIIbHBIE METO/ABI U3yUEHHUSI BEIIECTB U UX MPEBPAILCHUI

O3HakoMJieHHWe € 00pa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
KAay4yKOB, DCIICHUE DKCIIEPUMEHTAJBHBIX 3azad o TeMe «Pacmo3naBaHue IactMacc u
BOJIOKOHY.

Pacuérnrble 3agaun

Haxoxaenne MoOJeKyIsipHOMl (OpMyINibl OPraHMYECKOrO COEIMHEHHS 110 MacCOBBIM
JOJISIM  3JIEMEHTOB, BXOJSAUIMX B €ro COCTaB, HAXOXJEHUE MOJEKYJIApHOU (OpMyIbI
OpPraHMYECKOr0 COEIMHEHHs 1o Macce (00bEMY) MPOAYKTOB CrOpaHHs, MO KOJUYECTBY
BemiecTBa (Macce, 00BEMY) MPOAYKTOB PEAKIMHU W/MIW HCXOIHBIX BEIIECTB, YCTAHOBIICHHE
CTPYKTYPHOH (hOpMYJIbI OPraHUYECKOIO BEIIECTBA HA OCHOBE €r0 XMMHMUYECKUX CBOWCTB WM
CIOCOOOB TOJIYYEHUs, OIpPEJCICHUE JOJM BbIXOJAa NPOAYKTAa PEaKUUU OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpeameTHbIE CBA3U

Peanu3anus MeXINpeaMETHBIX CBSA3€M NpPU M3y4YEHUM OopraHudeckoi xumuu B 10 kiacce
OCYIIECTBJIIETCA Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO -HAay4HbIX MOHSATHH, Tak U
MIOHSATUMN, IPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO ~HAYYHOT'O LIUKJIA.

OOme ecTecTBEeHHO-HAy4YHBIE TOHATHS: SBICHUE, HaY4YHbIH (pakt, rumoresa, Teopus,
3aKOH, aHaJIW3, CHHTE3, Kiaccuukanus, HaONIOAEHUE, W3MEPEHHE, DKCIIEPUMEHT, MOJIEIb,
MOZCIIMPOBAHHUE.

@usuka: marTepus, aTroM, DJEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJIA, SHEPreTUYECKU
YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BEIUYUHBI,
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€IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buomnorns: KJIeTKa, OpraHu3M, dKocucTema, onochepa, MeTadboIU3M,
HACJICICTBEHHOCTh, aBTOTPO(QHBIN W reTepoTPO(HBINA THUIT MUTaHMS, OpOKeHHE, (POTOCUHTES,
JbIXaHue, OCJIKH, YIIICBOIbI, YKUPbI, HYKJIICHHOBBIC KHUCIIOTHI, (DEPMCHTHI.

I" eorpadus: mone3Hbie HCKOMaeMbIe, TOILUTHBO.

TexHoNOTHs: THIIEBbIC MPOAYKTBI, OCHOBBI PAIlMOHAJIBHOTO IHUTAHHUS, MOIOIINE
CpEeIICTBA, MaTePUAJIbI U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KITACC

TeopeTnueckue OCHOBBI XUMHUH

AtoMm. CocraB aToOMHBIX sifep. Xumudeckuil snemeHnt. Wzotomnsl. Kopnyckynspho-

B0IHOBOU 0yanuzm, 080uUcmeeHHas npupooa 3nexkmpona. CTpoOeHUE IIEKTPOHHBIX 000JI0UYEK
aTOMOB, KBaHTOBBIE YHUCJIA. DHEPreTHUYECKHE YPOBHU M MOAYPOBHH. ATOMHBIE OpOHUTAIIH.
Knaccuduxaruss XAMHYECKUX 3IEMEHTOB (S-, p-, d-, /-351eMeHTHI).
Pacripeienenue 3J€KTPOHOB MO aTOMHBIM OPOUTAIISM, NPUHYUN MUHUMYMA SHEPSUU, NPUHYUN
Ilaynu, npasuno Xynoa. DIEKTpOHHBIE KOH(MUTypaluu aTOMOB JJIEMEHTOB IE€PBOTO-
4eTBEPTOrO MEPUOJOB B OCHOBHOM H  BO30OYXKJEHHOM COCTOSIHUHU, DJIEKTPOHHBIC
KOH(UTyparuu MOHOB. [loHamue 00 dHepeuu UOHU3AYUU, IHEP2UU CPOOCMBA K DJIeKMPOHY.
DNEeKTPOOTPULIATENIBHOCTb.

[lepnognueckuii 3akoH u Ilepmogmdeckas cucreMa XuMHYEeCKuX dnemeHToB J[.M.
MengeneeBa. CBs3b NEPUOANYECKOrO 3akOHA M [lepmoandeckoll CUCTEMBI XHMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOCHMS ATOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XUMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB MO TpymmamM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona J1.11. Menneneena.

Xumuyeckas CBsi3b. BUbl XUMUYECKOW CBA3U: KOBAJICHTHAsI, MOHHAA,
MeTautndeckas. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIH
U JOHOPHO-aKUENTOPHBIM. ODHEprus W [JuHa CBs3U. [loNsIpHOCTh, HANMpPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpaTtHbie cBs3u. BonopoaHas cBA3b. MeXMONEKYIIPHBIE
B3aWMOJICUCTBHS.

BaneHTHOCTh ¥ BaJICHTHBIE BO3MOXXHOCTH aTOMOB. [ ubpuousayus amomHulx opoumainetl.
CBsI3b 2JEKTPOHHON CTPYKTYpPHl MOJEKYJI C HUX TF€OMETPUUYECKHM CTpO€HHEM (Ha IpHuMepe
COEJIMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/A).

[IpencraBneHne O KOMIUIEKCHBIX coeauHEHUsX. (CocTaB KOMIUIEKCHOTO HOHa!
KOMILIEKCOO0pa3oBaTeb, JUransl. Koopounayuonnoe yucno. Homenxknamypa
KOMNJIEKCHbIX cOeOUHeHUll. 3HaYeHHe KOMIUIEKCHBIX coenuHeHul. [lonstue
0 KOOPJAMHAIIMOHHOW XUMUH.

BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. THIBl KPUCTAIIUYECKUX
PEIIETOK (CTPYKTYp) ¥ CBOMCTBA BEILIECTB.

ITonsThe o aucnepcHeIX cuctemax. icTuHHBIE pacTBOpHI. [Ipedcmasnenue 0 KOAN0UOHbIX
pacmeopax. CnocoObl BBIpaXEHHsI KOHIICHTpAIlMM PAacTBOPOB: MAaccoBasl JOJIS BEIECTBA B
pacTBope, MoJsipHas ~ KoOHIeHTpaiusi. HacelllleHHble U HEHACBHIIIEHHBIE  PacTBOPBHI,
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pactBopuMOCTb. Kpucramnoruaparsl.

Knaccudukarus 1 HOMEHKIATypa HEOPraHWYECKUX BelIeCTB. TpUBHANIbHBIE Ha3BaHUs
OTZIENIbHBIX MPEJICTABUTENECH HEOPraHUYECKHUX BEIIECTB.

Krnaccudukanuss XMMUYECKUX peakiuii B HEOPraHWYECKOM W OpPraHMYecKONW XHUMUU.
3aKOH COXpaHEHHs MacChl BEUIECTB; 3aKOH COXPAaHEHUsT W MPEBPAILICHHS SHEPrUU MpH
XUMHYECKUX peakuusx. TeruoBble 3(PQGEeKTbl XUMHUYECKHX peakinuil. TepMoXuMudeckue
yYpaBHEHUS.

CkopocTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT pa3iau4HbIX QakrtopoB. I
OMOTEHHBIE U TE€TEpOreHHbIe peakuu. KaTanus u katanu3aTopsl.

O6Opatumbie W HeoOpaTuUMble peakiuu. XHUMHUYECKoe paBHOBecue. Kowcmanma
Xumuueckoz2o pagrnogecus. PaKTOPhl, BIMAIOIIAE HA MOJOKECHUE XUMHUYECKOTO PABHOBECHS:
TeMnepaTrypa, JaBJIICHUE W KOHIIEHTPAlMM BEIIECTB, Y4acTBYIOMMX B peakuuu. [Ipuniumn Jle
[Iarenbe.

OnextponuTtnieckas guccouuanus. CuibHble W cinalOble  3nmeKTposnuThl. CTeneHb
nuccouuanuu. HMouuwoe npoussedeHue 600vl. (Cpena BOJHBIX PACTBOPOB: KHCIOTHas,
HeWTpanbpHas, IenodHas. Bomoponseiii mokazarens (pH) pactBopa. ['maponms comeid.
Peakuuu nonHoro oo6meHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb oOkucieHus. OKHUCIUTENb U
BOcCTaHOBUTEINb. lIpoliecchl OKUCIEHUS W BOCCTAHOBJICHUs. BakHeilllne OKUCIUTENU U
BOCCTAaHOBHUTENU. METONl AJIEKTPOHHOrO OanaHca. OJEKTPOJIU3 PacTBOPOB U PACILIABOB
BEILIECTB.

DKCHepUMEHTAIIbHBIE METO/bl U3yUCHUSI BEIIECTB U UX MPEBPAIICHHUI

Pasnoxkenne nmnepokcuaa  BOJIOpoJa B NPUCYTCTBUM  KaTaiau3aropa, MOJEIU
KPUCTAINTUYECKUX PEIIETOK, MPOBEJCHUE PEAKIMii MOHHOTO OOMEHa, OMpeJeNIeHUe Cpeibl
PacTBOPOB C MOMOIIBIO UHIUKATOPOB, H3YUCHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIMU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

Heoprannueckast xumus

[Tonoxenne HemeraiuioB B llepuonnueckoid cucrteMe XUMHYECKHUX diaeMeHToB J[.U.
MenzeneeBa U OCOOCHHOCTH CTpOCHHS MX aromMoB. Du3MYecKue CBOWCTBA HEMETAJIIOB.
AmtoTponusi HEMETaJJIOB (Ha MMPUMEpPE KUCIIOpoa, cepsl, hocdopa u yriepoaa).

Bomopon. ITonyduenue, pusndeckue 1 XUMHUYECKHE CBOMCTBA: peakuuu
C MeTaJUylaMM W HEMeTajulaMH, BOCCTaHOBUTEJIbHbIE CBOWCTBA. ['unpunsl. Tonnueuvie
SNeMEHMbL.

["anmorensl. Haxoxaenue B mpupojie, crocoObl MoydeHus], (U3NUEeCKHe U XUMUYECKUE
cBoiicTBa. ['anorenoBogopoapl. BaxkHenmme KUCIOpOACOAEpKAIINE COCTUHEHUS TAIOTEHOB.
JlabGopatopHbie U TPOMBIIIEHHBIE CTIOCOOBI TIOTYYEHUs TAIOTeHOB. [[prMeHeH e rajioreHoB u
HUX COCTUHCHHU.

Kucnopon, o3oH. JlaGopatopHbie U MPOMBINIJIEHHBIE CIIOCOOBI MOTYyYEHUs] KUCIOPO/a.
dusznueckue M XUMUYECKHE CBOWCTBA M TpPUMEHEHHE Kuciopoga W o3oHa. OKCHUIBI H
MIEPOKCHU/IBI.

Cepa. Haxoxnenue B mpupoje, CHOCOObI MONMy4YeHHUs, (U3UYECKUE U XUMUUYECKHE
cBorictBa. CepoBonopon, cynbduasl. Oxcun cepri(1Y), okcup cepsi(YI). CepHuctas u cepHas
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KUCJIOTBI U uX coir. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. lIpumeHeHue cepsl U e€
COCIMHECHUM.

Azor. HaxoxzaeHue B mpupoje, CHocOObl MOJydyeHHs, (PU3NYECKHE M XUMHUYECKHE
cBoiicTBa. AMMUaKk, HUTpuAbl. OKCUABI a30Ta. A30THUCTas U a30THAs KUCJIOTHI U HX COJIN.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. IIpuMeHeHMe a30Ta M €ro coeiuHEeHU. A30THbIE
yI0OpeHUsI.

®ocdop. Haxoxnenue B mpupoje, crocoObl MOydeHusi, GU3NYECKUe U XUMHUYECKUe
ceorictBa. ®ochunber U Pochun. Oxcuapl dochopa, dochopHas kuciora U e€ Coiu.
Memadghocpopnas u nupoghocgopnas xuciomol, ¢hocgpopucmas u Gocpoprosamucmas
kuciomot. [Ilpumenenune pocdopa u ero coequnennii. DochopHbie y1oOpeHuUs.

VYraepon, HaxoxjaeHue B Ipupoje. AIoTponHble Moaupukanuu. Pusudeckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BelIecTB, oOpa3oBaHHbIX yrieponoMm. Okcup yriepona(Il),
okcua yriepoaa(lV), yronpHas KucioTa W €€ COdu. AKTHUBHUPOBAHHBIN yroib, adcopbyus.
Dynnepenvlt, epaghen, yenepoonvie Hamompybrku. llpuMeHeHHE TPOCTBIX  BELIECTB,
00pa30BaHHBIX YIJIEPOAOM, U €T0 COCTUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, cnocoObl MONy4eHHs], (PU3UUECKUE U XUMUYECKUE
cBoiictBa. Okcua kpeMuHusa(I'Y), kpemHueBass Kuciaora, cuiukarsl. lIlpuMeHeHne kpeMHus u
ero coeauHeHui. CTeK0, ero nojay4eHue, BUAbl CTEKIIA.

[lonoxenne wetawuioB B llepuoandeckold cucTeMe XMMHYECKHX — 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX O000JOYEK aTOMOB METAJUIOB. Pacnpocmpanenue
XUMUYECKUX DIIeMEeHMOo8-Memanios 6 semHou kope. O61mue ¢puznyeckue CBONCTBA METAJUIOB.
[Tpumenenne MetanoB B ObITYy U TexHUKe. CIUIaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUH psa  HampsbkeHud wmetawtoB. OOmmue crnocoObl  MOMy4eHus
METAJUIOB: THUAPOMETAJUIYprusi, NHPOMETAILIYprus, dnekTpoMeramtyprus. Ilonsatue o
Koppo3uu MeTaoB. CriocoObl 3aIIUThl OT KOPPO3UH.

O6mmas xapaktepuctuka MeramuioB I'A -rpynmel [lepuonnyeckoil cucTeMbl XUMHYECKHX
aneMmeHToB. Hatpuil u kanuii: nony4yenue, puznueckue U XMUMHUUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BELIECTB U UX COCAVUHEHUM.

O61mmas xapakrepuctrka MetamuioB [ T A-rpynnsl [lepuonnyeckoil cucteMbl XUMHYECKHUX
JIEeMEHTOB. Maruuii W Kanpuui: MonydeHue, (uU3NYecKue M XHUMHUYECKHE CBOWCTBA,
MPUMEHEHHE TPOCTBIX BEMIECTB M MX coeauHeHui. JKEcTKoCTh BOABI M CHOCOOBI €€
YCTpPaHECHHUS.

AJIOMUHMH: TIONy4YeHue, (PU3NYecKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTOrO
BEIIECTBA M €T0 COeAMHEHUH. AMQOTEpHBIE CBONCTBA OKCHAA U THAPOKCHIA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI AJIFOMUHMSL.

OOmiasi  XapakTepUCTHKa METAJIOB no0ouHbIX noArpynn (b -rpymnm)
[lepnoanyeckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB.

PusnuecKkue U XUMHYECKHE CBOMCTBA XpoMa U €ro coeMHeHUN. OKCUIbl U TUAPOKCHIBI
xpoma(I'T), xpoma(I'TT) u xpoma(VT'). XpomaTsl U AUXPOMATHI, UX OKUCIUTEIbHBIE CBOMCTBA.
[TonyuyeHnne n mpuMeHEHHUE Xpoma.

du3nuecKue M XMMHUYECKME CBOMCTBA MapraHlla M €ro CcoeIuHeHud. Baxneumme
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coenunenust Mmaprana(I'T), mapranna(I'y), mapranna(¥I') u mapranua(VIT).
[lepmanraHat kanus, €ro OKHUCIUTEIbHBIE CBOMCTBA.

®u3NYeCKUe U XUMUYECKUE CBOMCTBA )Kejle3a U ero coequHeHu. OKCUIbl, THIAPOKCHUIbI
u comu xene3a(I'T’) u xeneza(I'TT). [Tonydenune u mpuMeHEHHUE Kene3a U ero CIJIaBoB.

du3nueckue M XHUMHUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. llonmydyenune wun
NIPUMEHEHUE MEJIN U €€ COCAUHECHUN.

[uuk: momydeHue, (U3MYECKHE M XUMHYECKHE CBOWCTBA. AMOTEpHBIE CBOMCTBa
OKCHJIAa W THUAPOKCHIA LHMHKA, TUAPOKCOKOMIUIEKCH LHMHKA. [[puMeHeHue IMHKa M €ro
COCIMHECHUM.

DKCHEepUMEHTAIIbHBIE METO/Ibl U3yUCHHUSI BEIIECTB U UX MPEBPAILICHHUI

N3yuenne oO0Opa3loB HeMeTaIOB, TropeHue cepwl, ¢ocdopa, xKeneza, MarHus B
KUCJIOpPOJE, M3YYECHHE KOJUICKIHH «MeTaJulbl M CIUIaBbI», B3aUMOJICHCTBHE IIEIOYHBIX H
IIEJIOYHO3EMENIbHBIX METAJNIOB € BOJAOW (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUATIOB),
B3aMMOJICHCTBHE ITMHKA U KEJI€3a C PaCTBOPAMHU KUCJIOT U IIEJI0YEH, KaUeCTBEHHbIEC PEAKIIUU
Ha HEOPraHMYEeCKHE AHMOHBI, KaTHOH BOJOpPOJAa W KaTHOHBI METAaJVIOB, B3aUMOJICUCTBUE
TUAPOKCUJIOB AJTIOMHUHHMS M IIMHKa C pacTBOpaMH KHUCJIOT M IIEJIOYeH, pelieHue
SKCIEPUMEHTAIBHBIX 3ajad 1mo TeMam «l'amorensl», «Cepa u €€ COEOUHEHUS», «A30T H
dbochop m wWX coeauHEHHUs», «MeTamibl TIaBHBIX MOATPYMI», «MeTaasl MOOOYHBIX
MIOJTPYIII.

XuMUs U )KU3Hb

Ponp xumuu B oOecrieyeHHH yCTOHYMBOIO pa3BUTHs deraoBeyecTBa. [IoHATHE 0 HAYUHBIX
METOJax IIO3HAHUSA M METOJOJIOTMM HAy4YyHOro uccienoBaHus. HaydHble NpUHIMIBI
OpraHu3allid  XUMHYECKOTO Mpou3BOJACTBA. [IpoMblliuieHHBIE  CHOCOOBI  MOJyYEHHUs
BOKHEHIIMX BEIIECTB (Ha NMpUMEpPE NMPOM3BOJCTBA aMMMAKa, CEPHON KHUCIIOTBHI, METAHOJA).
[TpombIlIuIeHHBIE CTIOCOOBI TOJNIYYEHHSI METANIOB M CIUIABOB. XMMHYECKOE 3arps3HeHHE
OKpYy’Xarolieil cpenpl U ero mnocieactBus. Ilpobrema nepepabomku omxo008 u NnoOOUHBIX
npooykmos. Ponp xumuu B oOecmeueHHH »JHEepreTudecko Oe3omacHOCTH. [Ipunyunvi
«3eNEHOU XUMUUY.

XuMus W 3710poBbe 4yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia wucmnonb3oBaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XMMUK B pa3BUTUN MEIUIHBI.

XWMHUS MUIU: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe J00aBKH. Poib xumMuu B obecrieueHnu
MUIIEBOI 0€30MacHOCTH.

Kocmernueckue u mapgromepnsie cpenctBa. boitoBas xumus. [IpaBuma Ge3omacHOro
MCTIOJIb30BAHMS MIPETapaToB OBITOBOM XUMHUU B IIOBCEAHEBHOM JKU3HU.

XUMUS B CTPOUTENIBCTBE: BAXKHEUIIINE CTPOUTENIbHBIE MaTepUalbl (IeMEHT, OETOH).

XuMUs B CEITLCKOM X03s1iicTBe. OpraHnyeckrue 1 MUHEpaJIbHbIEe yI00pESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPaCKH, CTEKIIO, Kepamuka. Mamepuanvl
0714 anekmponuxu. Hanomexnonoeuu.

Pacuérnrle 3agaun
Pacuérpl: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi OOBEMY OIHOTO U3 YYAaCTBYIOIIMX B PEaKIMM BEHIECTB, Macchl (00bEMa,
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KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMHU, €CIH OJIHO U3 BEIIECTB UMEET MPUMECH, MACCHI
(oOBéMa, KoIMUYECTBa BEIIECTBA) MPOAYKTA PEAKIMHU, €CIM OJHO M3 BEIIECTB JAaHO B BUJE
pacTBopa € ONpPEAEIEHHOM MACCOBOM JOJIEM PACTBOPEHHOTO BEIECTBA, MACCOBOW JOJIH M
MOJISIPHOW KOHLIEHTPAllMM BEIIECTBA B pPacTBOpE, JOJM BBIXOAA MNPOAYKTA PEAKUUU OT
TEOPETUYECKU BO3MOKHOTIO.

MexnpeamMeTHbIe CBA3U

Peanuzanus MeXInpeaMETHBIX CBS3E€H MpU U3yYEHUH OOLIEH U HEOPraHMYECKOW XUMUU B
11 kiacce oOCyIIECTBIAETCS 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO - HayYHBIX
MOHSATHH, TaK U MOHATHH, IPUHATHIX B OTJIEIbHBIX IPEIMETAaX €CTECTBEHHOHAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO-HAayUHbIE IMOHATHUS: SIBJICHUE, HAy4HbI (akT, rumoresa, Teopus,
3aKOH, aHalMW3, CHHTE3, KiIaccuPUKauus, NEPUOAUYHOCTh, HAOIIOJEHUE, W3MEPEHHUE,
JKCIIEPUMEHT, MOJIEIb, MOACIIUPOBAHHUE.

®usnka: MaTepus, MUKPOMHUD, MAKPOMHD, aTOM, DJJIEKTPOH, NPOTOH, HEWTPOH, HOH,
U30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM,
arperaTHoOe COCTOSHHE BEIEeCTBA, HJACANbHBIA TIa3, (QU3NYECKUE BEIUYMHBI, €IUHHIIBI
W3MEpEHUs, CKOPOCTh, SJHEPIHsl, Macca.

buonorusi: kierka, oOpraHms3M, OKocHcTeMa, Ouocdepa, MeTaboIM3M, MakKpo- H
MHUKPO3JIEMEHThI, O€JKH, *KHUPBI, YIIIEBOJAbI, HYKJIEUHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KpYTrOBOPOT BEIIECTB U ITOTOK 3HEPTHH B SKOCHUCTEMAX.

I'eorpadusi: MuHepasbl, TOpHbIE TOPOABI, OJE3HbIE UCKOTAEMbIE, TOIIIIUBO, PECYPCHI.

TexHomorus:  XMMHYECKasi IPOMBIIIIEHHOCTh, METAJLUTYPTHsI, CTPOUTEIIbHBIE
Marepuaibl,  CEJIbCKOXO3SWCTBEHHOE  NIPOU3BOACTBO,  IHUIIEBAas  IPOMBILIIECHHOCTD,
(dapmarieBTHUECKash ~ MPOMBIIIJIEHHOCTh,  MPOMU3BOACTBO  KOCMETHYECKUMX  IpEenaparos,
MIPOU3BOJCTBO  KOHCTPYKLUMOHHBIX  MaTepuajgoB,  JJIEKTPOHHAs  IPOMBILUIEHHOCTD,
HaHOTEXHOJIOTUH.
INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMLI 110 XMMHWHN HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHLIE PE3VYJIBTATBI

B cooTBeTCTBUY ¢ CHCTEMHO-IEATEILHOCTHBIM MOJIXOJ0M B CTPYKTYpe
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS TpeaMeTa «XUMHS» Ha YPOBHE CpemHero oOIiero
o0pa3oBaHUsl  BBIJCJIICHBl  CJIEAYIONIME  COCTABISAIOIIME: OCO3HAHHWE  OO0YJarOUUMUCS
POCCUICKOM Ipa)kJaHCKON WJIEHTUYHOCTH;  TOTOBHOCTB K CaMOpAa3BUTHIO,
CaMOCTOSITEIBHOCTH W CaMOONPEIEIEHUIO; HAJIMYME MOTHBAIIMN K O0yUYEHUIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS TPHUHSTHIMH B OOIIECTBE
MpaBWIaMU M HOPMAaMH MOBEJCHHUS; HAJIUYUE MPABOCO3HAHUSA, IKOJIOTHUYECKOW KYJIBTYPHI;
CIOCOOHOCTBH CTaBUTh IIEJIH M CTPOUTH KU3HEHHBIC TUIAHBI.

JInuHoCcTHBIE pe3yJIbTaThl OCBOEHUS npeaMera «XuMHs»  OTpakaroT
c(hopMUPOBAHHOCTH OMBITA MO3HABATEIBHON W MPAKTUYECKOMN NEATEIIbHOCTH
o0Oy4aromuxcs B mpolecce peanu3anuu 00pa3oBaTeIbHOM JesTeTbHOCTH.

JInuHoCTHBIE pe3yJIbTaThl OCBOEHUS npeaMera «XuMHs»  OTpaXkaroT
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c(hOpMUPOBAaHHOCTDH ONBITA MO3HABATEIbHOW M MPAKTUYECKOMN JeSITEIIbHOCTH
0o0y4JaIuXCcs B MPOLECCE peau3alud 00pa3oBaTENbHOM JeATEIbHOCTH, B TOM YHUCIE B
YaCTH:

1) IPa)KJaHCKOTO BOCIIUTAHUS:

OCO3HAHMS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00SI3aHHOCTEH, yBaKCHHUSI
K 3aKOHY ¥ IIPaBOMNOPSAJIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOPMAaX M TMpaBUIaX MEXJIMYHOCTHBIX OTHOLIEHUW B
KOJUJIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON JAEATENBHOCTH IPU CO3JAAHUM Yy4E€OHBIX
IPOEKTOB, PEIIEHWH YYE€OHBIX W [I03HABATEIBHBIX 3aJ1a4, BBIMOJIHEHUH XUMUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W NPUHUMAThb MOTHBBI, HAMEPEHHS, JIOTMKY M apryMEHTHI
JIPYTUX IPU aHAJIU3€ Pa3INYHbIX BUJIOB y4eOHOU eATeNbHOCTH;

2) MaTPUOTUYECKOTO BOCITUTAHUSA:

EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAYYHOMY HACJIEAUI0 OTECYECTBEHHOMU
XUMHH;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTHUECKOTO MPHUIIOKECHHS
XUMHUH, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3yJbTAaT IUTEIBHBIX HaOIIOJACHUH,
KpPOIOTJMBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB, MOCTOSHHOTO TPYAA YUYEHBIX U MPAKTUKOB;

MHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJYYEHUHM M IIOCIEAYIOLIEM aHAJIU3e
uH(popMaIUK 0 IEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OT€UECTBEHHOM XUMUH,

3) JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSL:

HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBE/ICHUS,

CIIOCOOHOCTH OIIEHWBATh CHUTYallMH, CBSI3aHHBIE C XWMHUYECKUMHU SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYSICh HA MOPAIBHO -HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE M MOCTYIKM CBOMX TOBApHUIIEH C MO3UIUN
HPABCTBEHHBIX U IMPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCIIEICTBUN MMOCTYIIKOB;

4) dbopMHUpPOBaHUS KYIBTYPHI 3JI0POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOr0 M 0Oe30MmacHoro obpasza KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PU3HYECKOMY M IICHXHUYECKOMY 3I0POBBIO;

cOOIrOICHUST TIpaBHJI 0€30MMacHOro oOpalleHus ¢ BEHIECTBAMH B OBITY, ITOBCEIHEBHOMN
YKU3HHU, B TPYJOBOH JCATCIBHOCTH;

MOHMMAHMS I[ICHHOCTH TIPAaBWJI WHIUBUIYAJHOTO W KOJUICKTHUBHOTO 0E€30MacHOro
MIOBEJICHHS B CUTYAIUAX, YTPOXKAIOIIUX 3]JOPOBBIO U KU3HHU JIHOJICH;

OCO3HAHMSI TIOCJTEACTBUI W HEMPUATHS BPESIHBIX NPHUBBIYCK (YIOTPEOJICHUS aTKOTOJS,
HApKOTHUKOB, KypeHUs);

5) TPYAOBOTO BOCITUTAHHUS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEAOBATENbCKON JI€ATEIbHOCTH,
0O0IIIECTBEHHO IMOJIC3HOH, TBOPUYECKON U IPYTHX BUAAX IEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWHM NPAKTUYECKUX 3a]ad COLMAIIbHON
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HaMpaBJIeHHOCTH (B paMKax CBOEI0 KJacca, MIKOJIbl);

UHTEepeca K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3auyHOro poja, B TOM YMCIE Ha
OCHOBE ITPUMEHEHUS PEIMETHBIX 3HAaHUN IO XUMUU;

YBa)XXEHUS K TPYAY, JIIOASIM TPyla U pe3yJbTaTaM TPYAOBOH AESITEIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY MHIMBHyaIbHON TPAEKTOPUHU 0Opa3oBaHus, Oyaylieil mpodeccuu u
pean3alyy COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) HKOJIOTUYECKOTO BOCHIUTAHUS:

HKOJIOTMUECKH 11eJIeCO00Pa3HOr0 OTHOIICHHSI K MPUPOJIE KaK UCTOUHUKY CYIIECTBOBAHMUS
JKU3HHU Ha 3eMiie;

MOHUMAaHUsI TTI00aJIFHOTO XapaKkTepa 3KOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOJHON U COLUAIBHON CPEbI;

OCO3HAHMSI HEOOXOJWMOCTH HCIONB30BAHUSL JIOCTHKCHHM XUMHUHU JUIS  PEHICHHUS
BOIIPOCOB PallMOHAIILHOIO MIPUPOI0NOIb30BaHHS;

AKTHBHOTO HEIPUATHS IECUCTBUM, NPHUHOCAIIMX BpEI OKPYKAIOIIEW NPHUPOAHOU Cpene,
YMEHHS IPOrHO3UPOBATh HEOIATONPUATHBIE HKOJIOTMUECKHE TIOCTIEACTBHUS MPEAPUHUMAEMBIX
JNEHUCTBUM U PEIOTBpALIaTh UX;

HaJU4MUs PA3BUTOTO SKOJIOTMYECKOIO MBINUICHUS, DKOJIOTUYECKOW KYJIBTYpPBI, OIBITA
NEATEIbHOCTH DKOJOTWYECKOW HAIPaBICHHOCTH, YMEHHsS pPYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHOW, KOMMYHHMKAaTUBHOM W COLIMAJIBHOM MpPaKTHUKE, CIOCOOHOCTH M YMEHUs
AKTUBHO IIPOTUBOCTOSTH UJICOJIOTHH XeMOPOoOuu;

7) IICHHOCTH HAyYHOTO IMO3HAHHS:

MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pAa3BUTHS HAyKu U
0OLIECTBEHHOM MPaKTUKH;

NOHUMAaHMs CHeUMPUKA XUMHUM KaK HAayKH, OCO3HaHUs €€ ponu B (HOPMHPOBAHUU
pPalMOHANILHOTO  HAYYHOTO  MBIIUIEHUS, CO3JaHUM  IEJIOCTHOTO  MpEeACTaBieHHs 00
OKPY)KAIOIIEM MHPE KAaK O €IMHCTBE IPUPOABI M YEJIOBEKa, B IO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEN U pellIeHUuH MpobiieM COXpaHEeHUs IPUPOIHOTO PaBHOBECHS,;

yOeXKIEHHOCTU B OCOOOW 3HAYMMOCTH XHMHH JJI COBPEMEHHOM NUBUIU3AIMHU: B €&
FYMaHUCTUYECKON HAIpPaBIEHHOCTH M Ba)KHOW pPOJIM B CO3/IaHUU HOBOM 0a3bl MaTepHabHON
KyJIbTYpbl, B PpELIEHUU TIJIOOAIbHBIX NPOOJIEeM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA -
CBIPbEBOM, DJHEPreTUYECKOW, THUIIEBOM U DKOJIOTUYECKOW OE€30MacHOCTH, B Pa3BUTHH
MEAUIMHBI, 00ECIIEYeHUH YCIOBUM YCHEUTHOTO TPyJa U HKOJIOTMYECKH KOM(OPTHON >KU3HU
Ka)KI0T0 4YJIeHa 00I1eCTBa;

€CTECTBEHHO-HayYHOM TI'pPaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJOB ITO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCMOJB30BATh MOJydyaeMble 3HAHUS
JUIsl aHaiu3a W OOBSICHEHMs SIBIICHUM OKPYXKAIOLIEro MHpa M TNPOUCXOAALUIMX B HEM
U3MEHEHUN, YMEHHUs JeNlaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS HA OCHOBE HAy4dHbIX (aKTOB U
MMEIOIIMNXCS TaHHBIX C LEJBIO MTOITYYEHNs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIMOJIb30BaTh XWMHYECKHE 3HAaHUA I pPElICHUs
npo0JieM B peabHbIX JKU3HEHHBIX CUTYaIUX;

MHTEpeca K MMO3HAHUIO, UCCIIE0BATEIbCKON AEATEIbHOCTH;
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TOTOBHOCTH M CHOCOOHOCTM K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BAHMIO, K
AKTUBHOMY TIOJIYUEHUIO HOBBIX 3HAHUH 1O XHMHUU B COOTBETCTBUU C IKU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3dyHBIX cdepax MnpodheccuoHaIbHON
NESITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS IPOrPaMMBI 10 XMMHUU Ha YPOBHE CPEIHETO
o01ero o6pa3oBaHUsl BKIIOYAIOT:

3HaYUMBbIC NI (DOPMHUPOBAHUS MHPOBO33PCHHUS OOYYAIOUIUXCS MEKIUCIUTLTHHAPHBIC
(MEXIIpeIMETHBIC) OOIIEHAYYHbIC TMOHSATHS, OTPAXAIOIIUE IEJOCTHOCTh HAYYHOW KapTHHBI
MHUpa U creludUKy METOJIOB IO3HAHHS, MCIIONh3YEMBIX B €CTECTBCHHBIX HayKax (Marepus,
BEIIICCTBO, DHEPIUs, SBJICHHE, IPOILECC, CHUCTEMa, HAy4YHbIM (akT, HPHUHIKI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJICIOBAaHHE, HAONIOJACHHE, HU3MEPEHUE, YKCIICPUMEHT U
Apyrue);

YHUBEpCalbHbIC  ydueOHble  jaeiicTBus  (IO3HABaTelIbHBbIE,  KOMMYHHUKATHBHbBIC,
peryisaTuBHBIE), oOecreunBarome (opMupoBaHue (YHKIHOHAIBHOH TI'PaMOTHOCTH U
COIIMAJILHOM KOMIIETCHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIMILIMHAPHBIC,
MHPOBO33PEHUCCKHE 3HAHMS WM YHHBEPCAIbHbIC ydeOHbIC ICHCTBUS B IIO3HABATCIBHOW M
COIIMAJILHOM MPaKTHKE.

MertanpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJAJCHHEC YHHUBEPCAIbHBIMH YYCOHBIMU
M03HABATEILHBIMUA, KOMMYHHUKATUBHBIMU U PETYISATUBHBIMH JICHCTBHSIMH.

IHo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
bazoBble mornyeckue IeicTBUS:

CaMOCTOSITEHHO (OPMYIHPOBATh M AKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpuBarh €&
BCCCTOPOHHC,

OIpCACIATh LCIU ACATCIIBHOCTH, 3aJaBasAd IIapaMCTPbl U KPHUTCPHUU HX IOOCTHIKCHHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IIOCTABJICHHBIMHA LICTIAAMU,

HCIIOJIB30BAaTh IIPHM OCBOCHHH 3HAaHUHU HpI/IéMH JIOTMYCCKOI'O MBINIJICHUA: BBIACIATDH
XApPaKTCPHBIC IIPU3HAKH MNOHATUN WU YCTaHaBJIMBAaTb HX B3aMMOCBA3b, HCIIOJIbB30BATh
COOTBCTCTBYIOIHC MMOHATHUS JTJIA 00BSICHEHHS OTACIIBHBIX (I)aKTOB n ﬂBHeHHﬁ;

BI)I6I/IpaTB OCHOBaHUA W KPUTCPHUU JIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIECCTB MU XHUMHUYCCKUX
pEeaKLHnii;

YCTaHaBJIWBATh MPUYIHUHHO-CJIICACTBCHHEIC CBA3U MCKAY N3YIaCMbIMU SABJICHUSIMU,

CTPOUTL JIOTHYCCKHEC PACCYXKIACHUA (I/IHJ]YKTI/IBHI)IC, JACAYKTUBHEIC, II0 aHaJ'IOFI/II/I),
BBIABIIATE 3aKOHOMCPHOCTHU U IMIPOTUBOPCYHA B PACCMATPUBACMBIX SABJICHUAX, q)OpMYJIHpOBaTB
BBIBOIbI U 3aKJIFOUYCHUA,

IMPUMCHSATH B MPOLECCE MO3HAHUA HCIIOJIB3YCMbIC B XUMHUHU CUMBOJHUYCCKHUC (3HaKOBbI€)
MOJIeNIH, MpeoOpa3oBbIBaTh MOJEIbHbIE TPEJACTaBICHUS - XUMHYECKUHA 3HaK (CHMBOIN)
JJIEMEHTa, XUMuieckas Gpopmyia, ypaBHEHHE XUMUYECKON peakluu - IPHU pelIeHuH yueOHbIX
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IMMO3HABATCIIbHBIX W IMPAKTUYCCKUX 3a/la4, IPUMCHATb HA3BAHHBIC MOICIIBHBIC IIPCACTABICHUA
JJIA BBIABJICHHUA XaPAKTCPHLBIX ITPHU3HAKOB U3YYaCMbIX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ.

bazoBble uccienoBaTenbCKue ACUCTBUS:

BJIa/IETh OCHOBAMH METOJI0OB HAYYHOT'O [MO3HAHUS BEIIECTB U XUMHUECKHUX PEAKIUI;

dbopMynupoBaTh 1ENM U 33JaUd HCCJIENIOBAaHUSA, WCIOJIb30BaTh IIOCTABICHHBIE WU
CaMOCTOSTENBHO C(POPMYITUPOBAHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
JUTst QOPMUPOBAHUS TUTIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUMN;

BJIa/IETh HABBIKAMHU CaMOCTOSATEIBHOTO IUIAHHUPOBAHUS U TPOBEACHUS YUEHUUYECKUX
OKCMIEPUMEHTOB,  COBEpIIEHCTBOBaTH yYMEHHs  HaOmoJaTh 3a  XOAOM  Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 pe3yibTar, (HOpMYyIUpOBaTh OOOOIIEHHUS U BBIBOABI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3yIbTAaTOB MCCIECIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET
0 MpoJieJIaHHOU paboTe;

npuoOpeTaTh OMBIT YYEHUYECKON HCCIEAOBATEILCKON M TIPOEKTHON JeATeIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOHMCKY METOJIOB pEIIEHUs
MPaKTUYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOIOB TTO3HAHMSL.

Pabota c uadopmarmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHGpOpManuu (HAydHO -MONYJsIpHas
JAUTEpaTypa XHMHUYECKOI'O COJEp:KaHHsA, CIpaBouYHble mocolusi, pecypcbl HWHTepHeta),
aHAJIM3UPOBaTh HMH(POPMALMIO Pa3IMYHBIX BHUAOB M (OpPM IMpelCTaBIEHUs, KPUTUUYECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEUYUBOCTD;

bopMyaMpoBaTh 3alpOChl M MPUMEHSTH PA3IMYHbIE METObl MPU MOUCKE M OTOOpe
uHpOpMaIMU, HEOOXO0AUMOM [Tl BHIIOTHEHHS YU€OHBIX 3a/1a4 ONPEIesIEHHOTO TUIIA;

nproOpETaTh OMBIT UCIOIb30BAHUS HH(OPMAITMOHHO ~-KOMMYHUKATHUBHBIX TEXHOJIOTHHA U
Pa3IUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTENBHO BBIOUPATh ONTUMAIBHYIO (POpPMY IpeacTaBIeHuss HHPOpMAIH (CXEMBI,
rpaduku, 1uarpaMmbl, TaOJIUIBL, PUCYHKH U JIPYTHE);

UCIIOJIb30BAaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa MNpH paboTe ¢ XUMHUYECKOH
uH(poOpMaLMel: TPUMEHITh MEXMNpeaMeTHble ((pU3nyYecKue M MaTeMaTHYeCKHe) 3HAaKU U
CUMBOJIBI, POpPMYIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

MCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISJHOCTH.

KomMMmyHUKaTHBHBIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

3aJ1aBaTh BOIMPOCHI 10 CYIIECTBY OOCYKIAaeMOM TEMbI B XOJI€ TUAIOTra U/WUN JUCKYCCHH,
BBICKa3bIBaTh U7, (OPMYyITUPOBATh CBOM TPEIJIOKEHUS OTHOCUTEIBHO BBIMIOTHEHUS
MPEJI0KEHHOM 3a7a4H;

BBICTYIIATh C MPE3EHTAIMEN PE3YJIbTATOB MO3HABATEIBHON JEATEIbHOCTH, MOJTYUYECHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPHU BBINOJHEHUU XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEAOBAHUIO CBOMCTB H3y4YaeMBIX BEIIECTB,
peanu3anuu yuyeOHOTO MPOoeKTa, U (HOPMYJIHUPOBATH BBIBOJBI MO pe3yabTaTaM MPOBEAEHHBIX
HCCIIe0BaHUHN yTEM COTIIACOBAHUS MO3UIUHN B X0/1€ 0OCYKJICHUSI 1 OOMEHa MHCHHUSIMU.
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PerynsiTuBHbI€ YHUBEpPCAJIbHbIE YYeOHbIE e CTBUS

CaMOCTOSITENBHO IUIAHUPOBATh M OCYIIECTBIATh CBOIO MO3HABATENIBHYIO JESTEIBHOCTD,
onpezenss e€ 1eln U 3a1a4d, KOHTPOJIUPOBATh U MO MEPE HEOOXOAMMOCTU KOPPEKTHUPOBATH
npeaaraeMblil aropuTM JEHCTBUM MPU BBIMOIHEHUHM YUYE€OHBIX M UCCIEN0BAaTENbCKUX 3a/1ad,
BbIOMpaTh Hanbosiee 3PPEKTUBHBIN CIOCO0 UX PELIEHUS C YYETOM IMOJIYYEHHS] HOBBIX 3HAHUUI
0 BEILECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JESATEIbHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

[TpenmeTHbIE pe3yabTaThl OCBOCHUS IPOTrpaMMbl 110 XUMHH Ha YIriayOJIEHHOM ypOBHE Ha
YPOBHE cpeiHero o0Iiero oopa3zoBaHMsl BKIIOYAIOT crenuduueckue aas ydyeOHOro mnpeaMera
«XUMUs» Hay4dHblE 3HAHUS, YMEHHUS M CIOCOOBI IEHCTBUM MO OCBOEHHIO, MHTEPIPETALMH U
npeoOpa30oBaHMIO 3HAHUM, BUBI AE€ATEIBHOCTH 10 MOJTYYEHHUIO HOBOTO 3HAHUS U IPUMEHEHHIO
3HAHUI B pa3jMYHBIX Y4E€OHBIX CHUTYaIMsX, a TAaKK€ B PeaJbHBIX >KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ XUMHeH. B mporpamme no XuMHUM HpeAMETHBIE Pe3yJIbTaThl MPEJCTABIEHBI 110
rojilaM U3y4eHHUsl.

[TPEJAMETHBIE PE3VJIBTATEI 10
KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHHS Kypca «OpraHudyeckas XuUMHUS» OTPakaroT:
c(hOpMUPOBAaHHOCTH MPEJICTABICHHUI: O MECTE€ U 3HAYEHWU OPTaHUYECKOW XMMHUU B CUCTEME
€CTECTBCHHBIX HAyK M €€ poJii B OOECHEUYCHUH YCTOMYMBOIO Pa3BUTHSI 4YEIOBEUECTBA B
pelIeHur mpooJieM IKOJIOTUUYECKON, SHEPTEeTUIECKON U MUIIEBOM O€30MacHOCTH, B Pa3BUTHH
MEJUIIMHBI, CO3/JaHUH HOBBIX MaTEPHUAJIOB, HOBBIX HCTOYHHMKOB JHEPrUU, B OOECICUCHUU
palMoOHAIBFHOTO MPUPOAOIOIL30BaHMS, B (POPMUPOBAHUU MHUPOBO33PEHHUS U O0IIECH KyIbTYphI
Yel0OBeKa, a TaKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICGHHS K CBOEMY 3JI0POBBIO U
MIPUPOJITHOM CpEIE;

BJIAJICHUE CUCTEMOW XUMHMUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJIArarouiue
TIOHATHUS - XUMHUYECKHH DJIEMEHT, aToM, SApO W JJCKTPOHHas o0ojiouka aroma, S-, p-, d-
aTOMHBIE OpOWTAIHM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHSI aTOMa, TUOPHUIM3AIMS aTOMHBIX
opOuTaniel, MOH, MOJIEKYJa, BaJIEHTHOCTb, JJEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasi CBS3b, MOJb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIJIEPOAHBIA CKEJNeT,
GbyHKIMOHANIbHASI TPYIINA, paauKai, CTPYKTYpHbIE (GopMynbl (pa3BEPHYTHIC, COKpAIIEHHBIE,
CKEJIETHBIC), U30MEPHUs CTPYKTYypHAsi W MPOCTPAHCTBCHHAs (FCOMETPHUECKAs, ONMuyuecKkast),
M30MEPBbI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTIIEBOAOPOAbI, KUCIOPOA- U a30TCOJEpKAIINEC
OPraHUYECKUE COECAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIC
COCIMHEHUS; TEOpPUH, 3aKoHBI (mepuoanueckuii 3akoH .M. MennaeneeBa, Teopus CTpOEHUS
oprannyeckux BemecTB A.M. bytinepoBa, 3aKOH COXpaHEHHMS MAacChl BEIIECTB, 3aKOH
COXpaHEHMsSI M TMPEBPAILCHUS SHEPrUU MNPU XUMUUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUHN S3BIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHUSA, JEKALIIME B OCHOBE MOHUMAHUS
MPUYMHHOCTH M CUCTEMHOCTM XUMHUYECKHUX SIBJICHUM; IMPEJICTABICHHUS O MEXaHU3Max
XUMHYECKHX PEAKIUW, TEPMOJAUHAMHYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKaHHUs, O B3AMMHOM BJIUSIHUM aTOMOB M TPYIIIl aTOMOB B MOJIEKYJIaX (MHIYKTHBHBIN U
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Me30MepHbIi 3¢ ¢dekThl, opuenTanThl I' u I'T pona); paxTonoruuecknue cBeeHNs O CBOMCTBAX,
COCTaBe, MOJIYYEHUH M O€30MaCHOM HMCIOJb30BAHUM BAKHEWIIUX OPraHUYECKUX BEIIECTB B
OBITY M NMPAKTUYECKOH NESITEIbHOCTH YeJIOBEKa, OOUIMX HAyYHBIX MPHUHIMIIAX XUMUYECKOTO
IIPOM3BO/JICTBA (Ha MpUMeEpPE MPOU3BOJICTBA METAHOJA, TepepabOTKU HePTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISIBJISITh XapaKTEpPHbIEC IPU3HAKU MTOHATHIH,
YCTaHABIIMBATh UX B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHATHS MPU ONMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COETMHEHUH; C(OOPMUPOBAHHOCTh YMEHUIA

UCIIOJIb30BATh XMMHUYECKYKD CHUMBOJIMKY JUII  COCTaBJICHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKHUX BEIIECTB;

COCTaBJIAITb YPAaBHEHUS XUMHUYECKUMX PpEaKIMi M PpPacKpblBaTb HX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM COCTaBIEHHUS 3JIEKTPOHHOIO
OajmaHca 3TUX peakUui, peakuuidé HOHHOrO oOMeHa NyTEM COCTaBJIEHHS HUX IOJHBIX HU
COKPAILEHHBIX HOHHBIX YPaBHEHUM;

U3TOTABIIMBATh MOJEIN MOJIEKY] OpraHMYEeCKHX BEIIEeCTB IS WUIIOCTPALUU HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hOpMHUPOBAHHOCTb YMEHUI: YCTaHABJIMBATh MPUHAIIIEKHOCTh U3yYEHHBIX
OpraHMYECKHX BEIIECTB MO KX COCTaBYy M CTPOCHHUIO K OIpeAesIEHHOMY Kiaccy/TpyIie
COCJIMHEHHH, Jdaséamv WM Ha3BaHHMsi 10 cuctematnueckod Homenkiarype (IUPAC) u
npueoOUms TPUBUAIbHBIC HA3BAHUS JJIS1 OTAENIBbHBIX MIPEICTAaBUTEIEH OPraHNYEeCKUX BELIECTB
(9TWJIEH, aUeTWIeH, TOJyOoJd, TJHUIEpPUH, JSTHWIEHIJUKONIb, (eHon, QopMalbaeru,
aneTalbJeru, aleTOH, MypaBbHHAsl KUCIIOTA, YKCYCHAas KHCIIOTA, CTEApUHOBAas, OJIEMHOBAS,
NaJIbMUTHUHOBAsI KMCIIOTHI, INIMLUH, aJlaHUH, MajbT0o3a, GPYKTO3a, aHUIINH, TUBUHIII, U30TIPEH,
XJIOPOTPEH, CTUPOJI U JIPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHsSI OINpPEAETATh BHJ XUMHUYECKOH CBS3M B OPraHUYECKHUX
COEJIMHEHUX (KOBAJIEHTHAsl U MOHHAsS CBS3b, - U M1-CBSI3b, BOJOPOHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHMSI MPUMEHSThH IMOJOXKEHUS TEOPUM CTPOEHUS OPraHUYECKUX
BemectB A.M. bytiepoBa niisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepus3oBaThb COCTAB, CTPOCHUE, (UIHYECKHE U
XUMHUYECKHE CBOWCTBA THUIMUYHBIX MPEACTaBUTENICH pPA3IMYHBIX KIJIACCOB OPraHMYECKHX
BEUIECTB: AaJIKAaHOB, IIMKJIOAJKAHOB, AQJIKCHOB, QJKaJMEHOB, aJKUHOB, apOMaTUYECKUX
YIJI€BOJOPOIOB, CIIUPTOB, AbJEIHI0B, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTBIX M CIIOKHBIX
3¢uUpOB, KUPOB, HUITPOCOSAUHEHUI U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, yIrJIeBOAOB (MOHO-, JH-
Y TI0JIMCaXapyu0B), WILTIOCTPUPOBATH FEHETUUECKYIO CBSI3b MEXAY HUMHU YPAaBHEHUSMHCOOTBETCTBYIOLIE
C MCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS TMOATBEPXKIaTh HAa KOHKPETHBIX IPUMEpPAX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CHOCOOHOCTH OPTaHMYECKHX COCIMHEHUI OT KPaTHOCTH M THUIA
KOBaJEHTHOW CBA3U (a- W JI-CBSI3W), B3aMMHOTO BIMSHHUS aTOMOB W TPyNI aTOMOB B
MoOJIeKyJax;

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HCTOYHUKHU YTIEBOAOPOIHOTO ChIPhS
(HedTb, MPUPOJHBINA Tra3, yroib), CIOCOObI €ro MepepaboTKU U MPAKTHUYECKOe MPUMEHEHHE
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IPOAYKTOB IEPEPadOTKH;

c(OpMUPOBAHHOCTh BJAJCHUS CHUCTEMON 3HAHWH O E€CTECTBEHHO -HAayYHBIX METOJax
NO3HAHUA - HAONIONCHUU, HW3MEPEHUHU, MOJICIUPOBAHNHN, OHKCIEPUMEHTE (peaTbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSATH 5TH 3HAHMS,;

cOPMUPOBAHHOCTH yYMEHHUS TMPHUMEHATH OCHOBHBIC OIEpPAldH  MBICIHTEIHHON
NEeSITENPHOCTH - aHAIM3 M CHUHTE3, CpaBHEHHE, 0000IIeHWE, CHCTEeMAaTH3alUIo, BBIABICHUE
NPUYHMHHO-CIIEICTBEHHBIX CBS3€H - I N3YYEHHUSI CBOMCTB BEUIECTB U XUMUYECKUX PEAKIINIA;

c(OpMUPOBAHHOCTh YMEHUIA: BBISIBJIATh  B3aMMOCBSI3b XUMUYECKHUX 3HAHUM
C MOHATUAMU M MPEICTABICHUSMHU JPYIHX €CTECTBEHHO-HAYYHBIX NpPEIMETOB Ui Oojee
OCO3HAHHOI'O TIOHMMAHUS CYIIHOCTH MAaTepUaJIbHOTO €IUHCTBA MHUpPA, UCMOJIb30BaTh
CHUCTEMHBIEC 3HAHUS IO OPraHUYECKOW XMMHHU Ui OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHUM,
UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OpMHUPOBAHHOCTh YMEHMI: MPOBOAMTH Pacdy€Thl MO XUMHUYECKHM (GopMmyiaaM U
yYpaBHEHUSIM XMMHUYECKHX PEAKIHA C MCIOJIBb30BaHUEM (PU3NYECKUX BEIMUYUH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOMMUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
pacuéThl MO HAXOXKACHUI0 XUMUIECKOH (POPMYITBI BEmIecTBa IO H3BECTHHIM MaCCOBBIM JIOJISIM
XUMHYECKUX JIIEMEHTOB, TPOAYKTAM CTOPaHUs, INIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUI: MPOTHO3UPOBATH, AHATTU3UPOBATH M OIICHUBATDH C TTO3UIINI
IKOJIOTUIECKON 0e30MacHOCTH TOCIEACTBHS OBITOBOW M TPOM3BOJCTBEHHON NEATEIHHOCTH
4eJI0BEeKa, CBSI3aHHOW C Iepepa0dOTKOM BeIIeCTB, HCIOJIB30BaTh IMOJYyYEHHBIE 3HAHUS JUIS
IOPUHATHUS TPAMOTHBIX pEIIeHUI Mpo0IeM B CUTYalLUsAX, CBA3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHUM: CAMOCTOSATENBHO IUIAHUPOBATh M MPOBOJUTh XUMHUUECKUN
SKCHEPUMEHT (TIOJyYeHHEe M H3Yy4YEeHUE CBOMCTB OpPraHUYECKUX BEIIECTB, KaueCTBEHHbBIC
peaKkIMM YIIeBOJOPOJOB pPAa3IMUHBIX KJIACCOB M  KHCIOPOJCOJEPKAIIUX OPraHUYeCKUX
BEIIIECTB, PELICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 10 PACIIO3HABAHUIO OPraHMYECKUX BEIECTB) C
coOiroieHMeM TMpaBui  Oe3omacHOro oOpamieHusi ¢ BellecTBaMUd U JIabOpaTOPHBIM
obopynoBanueM, (GOpPMYIHPOBATH IETb WCCIECIOBAHUSA, MPEACTABIATh B Pa3IMuHOU (opme
pe3ynabTaThl  OKCIIEPUMEHTA,  aHAJIM3MPOBATh W OLEHUBATH HMX  JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTb YMEHUI:

coOro1aTh MpaBUia SKOJIOTHYECKH 11e1ecO00pa3HOro MOBEACHUSI B OBITY U TPYJOBOM
JeSITETFHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBBS, OKPYXAIOMIEW MPUPOAHON Cpelnbl U
JOCTHXKEHUS € YCTOWYMBOIO Pa3BUTHS,

0CO3HABaTh OMACHOCTh TOKCHYECKOTO JECWCTBUS Ha KUBBIE OPTaHU3MBI OMPEACIEHHBIX
OPraHUYEeCKUX BELIECTB, NOHMMAs cMbIci nokasaresns [1/K;

aHAM3UPOBaTh  I11€J1IeCO00pPa3HOCTh  MPUMEHEHUS  OPraHWYeCKMX  BEUIECTB B
NPOMBIIIJIEHHOCTH U B OBITY C TOYKHM 3PEHHUSI COOTHOIICHHUS PUCK -T10JIb34;

c(OpMUPOBAHHOCTH YMEHUIA: OCYILIECTBIIATD EJIEHANIPABICHHBIN TTOUCK
XUMHYECKOW WH(OpPMAMKM B pa3iMYHBIX HWCTOYHHMKAX (Hay4Has © Y4eOHO -HaydHas
JaWTEeparypa, CpeAcTBa MaccoBod wuH(popmammu, HHTEpHET W Apyrue), KPUTHUYECKU
amanusupoeams XUMHUYECKYI0 HH(MOpMaLUIo, nepepabamviéams €€ N UCNOIb306aMb B
COOTBETCTBUU C TIOCTABJICHHOMN y4eOHOM 3aaueil.
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11 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHHA Kypca «OOmas W HeopraHudeckas XUMUS»
OTpaXkaroT:

c(hopMUPOBAaHHOCTH MIPEACTABICHUM: 0 MaTepUaIbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSIX U TO3HAaBA€MOCTU SBJICHUN MPUPOABI, O MECTE M 3HAYECHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ poJIh B 00CCIEUECHUN YCTONYMBOIO Pa3BUTHUS, B PEIICHUU
po0JIeM SKOJIOTHUUECKOM, SHEPreTUYECKON U MUIIEBOI O€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3ZIaHUM HOBBIX MaTepUajiOB, HOBBIX UCTOYHUKOB SHEPTUHU, B 00ECICUCHUU PAI[MOHAIBEHOTO
IPUPOIONOIB30BaHMs, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl YeJOBEKa, a
TaK>Ke PKOJIOTMUECKH 00OCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO U MIPUPOIAHOMN Cpelie;

BJIQJICHUE CHUCTEMOW XHWMHMUYECKUX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOMOJIArarollue
MOHATHS - XUMUYECKUM 2JIEMEHT, aTOM, SIIPO aTOMa, H30TOIIbI, JIEKTPOHHAs 000JI0UKa aToMa,
S-, p-, M-aTOMHBIE OpOHTANU, OCHOBHOE M BO30YXIEHHOE COCTOSHUSI aTOMa, THOpUAN3AIUs
aTOMHBIX OpOHWTaNel, WOH, MOJIEKYyJia, BaJlECHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTEICHb
OKHUCJICHHUS, XHMHYECKas CBs3b (KOBaJleHTHAasl, HWOHHAs, METa/NIMYecKas, BOJIOPOJIHAs),
KpUCTAJUTMYECKasi peméTka, XMMHUUECKasi peakiiusi, pacTBOpP, AJICKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAST JUCCOLMAIMS, CTENEeHb JUCCOIMAlUM, BOJOPOAHBIM TOKa3aTelb,
OKHCJIUTEIh, BOCCTAaHOBHUTENb, TEIUIOBOM JP(EKT XUMHUUECKOM peakluu, CKOPOCTh
XUMUYECKOW  peaKkIuu, XUMHUYECKOE pPaBHOBECHE, TEOpUM U  3aKOHBI  (Teopus
3JIEKTPOJIUTUYECKON Jucconuanuu, nepuoandeckud 3akoH JI.M. MeHnneneeBa, 3akoH
COXpaHEHHUsI MacChl BEILECTB, 3aKOH COXPAHEHUs W NPEBPALICHUS SHEPTUU MPU XUMUUYECKUX
peakusaX, 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOLIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHMS, JICKAIUE B
OCHOBE MOHUMAHUSI NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX SIBJICHUMN; COBPEMEHHBIE
MpEeACTaBJICHUS O CTPOCHMHM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAIMOJICKYJSIPHOM ypPOBHSIX; TIPEACTABICHUS O MEXaHU3MaX XHMHYECKUX PEeaKIlui,
TEPMOJAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XHMHUUYECKOM
PaBHOBECHH, PacCTBOpax M AUCHEPCHBIX CUCTEeMax; (PaKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HMCIOJIb30BAHUM BAKHEUIIINX HEOPTraHUYECKUX BEIIECTB B
OBITY U TIPAKTUUECKOM JEATETLHOCTH YeNIOBEKa, OOIMX HAyYHBIX MPUHIUMAX XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTH YMEHHIA: BBISIBJIITh XapaKTePHbIE IPU3HAKU MTOHSATUM,
ycmanasaueams UX B3aUMOCBS3b, UCHOIb3064Mb COOTBETCTBYIOIIUE MTOHATHUS MPU ONKMCAHUH
HEOPraHUYECKUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHHSI UCIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JJISI COCTABICHUS
dbopMyN BEIIECTB W YPaBHEHHH XHMHUYECKHX PEaKIMi, CHCTEMATHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalibHBIC HA3BaHUS OT/ICIIbHBIX BEIICCTB;

c(hOPpMUPOBAHHOCT, YMEHHUSI OMNPEIEsATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCIWHEHUSX, BUJ XHUMHUYECKOW CBS3HM (KOBaJeHTHAas, WOHHas,
MeTaJUTM4YeCKasi, BOJOPOIHAS ), TUTl KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTH YMEHHUSI OOBSACHITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHIA
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XUMHYECKON CBSI3M U THUIA KPUCTATUIMYECKON perméTKu, OOMEHHBIH U JOHOPHO-aKIENTOPHBIH
MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh YMEHHI: KIacCUPUIMPOBATh: HEOPTraHUYECKHE BEIECTBA MO HUX
COCTaBy, XMMHUYECKHE PEAKLUU MO PA3TUYHBIM MpU3HAKAM (YUCITY M COCTaBY pearupyromnx
BEILIECTB, TEIUIOBOMY 3 (DEKTy peakiuu, U3MEHEHHUIO CTENEeHEH OKHUCICHUS BJIEMEHTOB,
00paTUMOCTH, YYaCTHUIO KaTalau3aTtopa U APYTUeE); CaMOCTOSITENIbHO 6bl10Upams OCHOBAHUS U
KPUTEPUU JUTsl KJIacCU(DUKAUKA U3y4aeMbIX BEIIECTB U XUMUUECKUX PEaKIuit;

c(hOpMUPOBAaHHOCT, YMEHHUS PACKPBIBATh CMBICH TMepuoandeckoro 3akona [[.M.
MenneneeBa u  JIEMOHCTPUPOBAThH €ro0  CHCTEMATU3HUPYIOIIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (DYHKLINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX BJIEMEHTOB IMepBOro-ueTBéproro mnepuoaoB Ilepuonnueckoir cucremst 1.
MeHieneeBa, UCHOJb3Ysl OHATUSL «IHEPTETUUECKUE YPOBHUY, «IHEPTreTUUECKUE TIOTyPOBHUY,
«S-, p-, d-aromHBIE OpOWTAIM», «OCHOBHOE M BO30YXKIEHHOE SHEPreTHUCCKUE COCTOSHHUS
aToMay»; OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coenMHEeHUNM mno nepuogaM u rpynmnam llepumommueckou cucremsl .M. Mennaeneena,
BAJICHTHBIE BO3MOYKHOCTH aTOMOB D3JEMEHTOB HAa OCHOBE CTPOEHHUS HX BJIEKTPOHHBIX
000J104€EK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOICTBa BEIECTB PA3UYHBIX KJIACCOB, HOOMBep#cOamsy CYIIECTBOBAHHE T€HETHUYECKON
CBSI3U MEXKJly HEOPraHMYECKMMHU BEIIECTBAMU C MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIINii;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CYIIHOCTH: OKHUCJIUTEIBHO
BOCCTAHOBUTENFHBIX PEAKIUH TIOCPEJACTBOM COCTABJIICHHUS DJICKTPOHHOTO OanmaHca 3THX
peaKIuii; peakiii FOHHOTO OOMEHa MyTEM COCTABJICHUS WX TIOJIHBIX UM COKPAIIEHHBIX MOHHBIX
YpaBHEHUN; peakuuil THAPOIM3a; PEaKIuid KOMIUIEKCoOoOpa3oBaHus (HAa MpPUMEPE
TUAPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS );

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKUX
peakuii ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep H3MEHEHHS CKOPOCTH
XUMUYECKOU PEaKIMU B 3aBUCUMOCTH OT Pa3IMYHbIX ()aKTOPOB, a TAKXKE XapaKTep CMEIIECHUS
XUMHUYECKOTO PaBHOBECHS O] BIUSHUEM BHEITHUX Bo3aeicTBui (npunnun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XHWMHUYECKHE PEaKIMH, JexKallue B
OCHOBE MPOMBIIIJIEHHOTO TOJYYCHHSI CEPHOIM KUCIOTHI, aMMHaKa, OOIINEe HAYYHBIC TPUHITUIIBI
XUMUYECKUX TPOU3BOJCTB; IIEIECO00PA3HOCTh MPUMEHEHUS HEOPraHMYeCKUX BEIECTB B
MPOMBIIIJICHHOCTH M B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TIOJIB3a;

c(hOpMUPOBAaHHOCTh BJIAJICHUS] CHUCTEMOW 3HAHMM O MeETOJaX HAy4YHOrOo TO3HAHMS
SIBJICHUN OpUPOABI - HAOIIOICHHE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (pealibHbId U
MBICJICHHBIH ), UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSTh 3TU 3HAHUS TNPU
SKCIEPUMEHTATBLHOM HCCIEOBAHUM BEUIECTB M ISl OOBSICHEHUS XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B MNPHUPOAE, MPAKTUUECKON IEATEIbHOCTH YEIOBEKa M B IOBCEIHEBHOU
KU3HU;

c(hOpMHUPOBAHHOCTh YMEHUS BBISBISTH B3aMMOCBSI3b XUMHUYECKUX 3HAHUNA C TTOHATHSIMHU
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denepanbHas padodas nporpamma | Xumus. 10-11 kimacesl (yriyOnEéHHbIH YPOBCHB)

U TPEJCTaBICHUSMU JPYIHMX €CTECTBEHHO-HAYYHBIX MpPEeIMETOB [Uisi Oojee OCO3HAaHHOTO
MOHUMAaHUSI MAaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCT, YMEHHUS MPOBOJIUTH PACUYEThl: C HUCIOJIB30BAHUEM TMOHITHI
«MaccoBas JI0Ji BEIIECTBA B PACTBOPE» U «MOJSIpHAsE KOHIICHTPALIM; MAcChl BEIIECTBA WU
o0béMa raza 1O H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce€ WU OOBEMY OJIHOTO U3
YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TEIUIOBOro 3¢ (dexra peakiuu; 3Ha4YeHUs BOJOPOJIHOTO
MOKA3aTelisl PacCTBOPOB KHCJIOT M HIEJIOYEH C M3BECTHOW CTEIMEHBIO JUCCOLUALIMU; MaCChI
(00BbEMa, KOTMYECTBA BEIIeCTBA) MPOAYKTa PEeaKIMH, €CIH OJJHO U3 UCXOIHBIX BEIIECTB JaHO B
BUJIE pPACTBOpPA C ONPEAECIEHHOM MAaCcCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA WM JAHO B
U30BITKE (MMEET MPUMECH); TOJIA BBIXOJa MPOAYKTA peaklnn; 00bEMHBIX OTHOLIIEHUH ra30B;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJAUTH XUMUYECKUI
JKCIIEPUMEHT (TIPOBEJIEHUE peaKklMii HOHHOTO OOMEHa, TMOATBEPKIECHUE KaueCTBEHHOTO
COCTaBa HEOPraHMYECKUX BEUIECTB, ONPENEIICEHUE CpeAbl PACTBOPOB BELIECTB C IMOMOIIBIO
WHJUKATOPOB, U3yUYEHUE BIMSIHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMUUYECKOU PEaAKIUU,
pelieHne HSKCIEePUMEHTANbHBIX 3a7ad mno TemMaMm «Metamwtel» u  «Hemertamne») ¢
coOiroieHueM TMpaBuil  Oe30macHOro oOpamieHusi € BellecTBaMU M J1a0OpaTOpHBIM
obopynoBanrem, GOpMYIUPOBATh IE€JIb UCCICIOBAHUS, NPeOCmasisims B pa3IudHoON Gopme
pe3yJIbTaThl KCHEPUMEHTA, AHATUZUPOBAMb U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTH YMEHUI COOIIOAATH TIPaBUjIa MOJIb30BAHUS XUMHUECKON MOCYI01 1
1abopaTopHBIM 000pyI0BaHHEM, OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU
M0 BBITIOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKHX OIBITOB, JKOJOTHYECKH IIeJIecO00pa3HOTO
MOBEJICHUST B OBITY M TPYAOBOH JCSATENILHOCTH B IEISAX COXPAaHEHUS CBOETO 3I0POBbS,
OKPY’KAIOIIEH TPUPOJHOU CpeAbl M JIOCTUKEHUA €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABAMb
OMAaCHOCTb TOKCHUYECKOr0 JIEWCTBUS Ha >KUBBIE OPraHU3MblI ONPEACIIEHHBIX HEOPTraHUYECKHUX
BENIECTB, MOHUMAas cMbIca nokazarens [TK;

c(hopMUPOBAHHOCTH YMEHUM: OCYIIECTBIIATH 11€JICHANPABICHHBIN MOUCK
XUMUYECKOW WH(GOpMAllUM B Pa3IMYHBIX HCTOYHUKAX (HayyHas W Y4YeOHO -HaydHas
JUTepaTypa, CpelIcTBa MaccoBol wuHpopMauuu, WHTEpHET U Jpyrue), KpUTUUYECKU
aHAJTU3UPOBATh XUMHUYECKYIO HHQOpMalHio, mepepadaTeiBaTh €€ U UCIOJb30BAaTh B
COOTBETCTBUU C TIOCTABJIEHHOM y4eOHOH 3aaueil.
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TEMATHUYECKOE INTAHUPOBAHUE

OenepanbHas pabouas nporpamma | Xumus. 10-11 kinaccs (yriayOnéHHBIA ypOBEHD)

10 KITACC
Ne Kommaectso OcCHOBHBIC BHJIBI JIEATEITHHOCTH
HaumenoBanue pa3nenoB u IIporpammHoOe comepKaHue
/T JacoB 00ydJaromuxcs

TEM y4yeOHOro Nnpeamera

Paznen 1. TeopeTnueckue OCHOBBI OpraHUYECKOM

XUMHNHU

1.1

[Ipeamer OPTraHUYECKOU
XUMUU.
Teopust cTpoeHus
OpraHUYEeCKUX
coeaqruHeHud A. M.

bytnepona

8

[TpenMer u 3HaYCHUE OPTAHUYECKON XUMHUH,
Ipe/ICTaBIeHUE O MHOT000pa3uu
OpPraHWYECKUX COCIUHEHNUN. DIIEKTPOHHOE
CTpPOEHHE aToMa YyIJiepojia: OCHOBHOE U
BO30YXJICHHOE COCTOsIHM. BaneHTHbIe
BO3MOXXHOCTH aTOMa yriiepoja. XumMuieckas
CBSI3b B OPTAaHUYECKUX COCTUHEHUSX. TUTIBI
ruOpuan3aIuu aToMa yriaepoaa. MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHON CBSA3U (OOMEHHBIN
Y JJOHOPHO- aKUENTOPHBIN). TUIIbI
NEePEeKPhIBAHUS ATOMHBIX OpOHTaneii: a- u J-
cBs3u. OuHapHasi, 1BOITHAs U TPOMHas
cBs3b. CIIOCOOBI pa3pbiBa CBS3EH B
MOJIEKYJIaX OpraHHYecKuX BemecTB. [loHsTHE
0 cBOOOTHOM pajiuKanie, Hykieoduie u
AeKTpoduIe.

Teopust CTpOEHUST OPraHUIESCKHX

PackpsIBaTh CMBICII H3y4aeMbIX TOHATUN
(BBLOENATH UX XapaKTepHbIEC IPU3HAKK) U
IPUMEHSTH 3TU MOHITHUS IPU OMUCAHUU
COCTaBa ¥ CTPOCHMS BEILECTB, JUIs
OOBsICHEHUS OTJIENAbHBIX (PAKTOB U
ABJICHUH. PacKpbIBaTh CMBICIT
MOJI0KEHUN TEOPUU CTPOCHUS
OopraHu4eckux BemecTB A. M.
bytiepoBa u NpUMEHATH UX IS
OOBSICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT COCTaBa U CTPOCHUS.
Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBJICHUS MOJIEKYIISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTHIX,
COKpAILEHHBIX, CKEJETHBIX) (popmMyn
OpraHMYECKHUX BEIIECTB.

OHpG)IGJ'If{TI) BH/IbI XUMHUYECKOU
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denepanbHas paboyas mporpamma

coequuenuit A. M. bytnepoBa u ee
COBPEMEHHOE PAa3BUTHE - CTPYKTypHAas
TEOPHSI OPraHUYECKUX COECTUHEHUM.
3HaueHUE TEOPUU CTPOCHUS
OPraHNYECKUX COCIUHEHHII.
MounekymsipHble U CTPYKTYpPHBIE
¢dbopmynbl. CTpyKTypHBIE HOPMYIIBI
Pa3JINYHBIX BUJIOB: pa3BepHYyTas,
COKpalleHHas1, CKEeJICTHASL.

N3omepust. Buael nzomepunu:
CTPYKTYypHasi, IPOCTPAHCTBEHHAS.
OnekTpoHHbIE YPPEKTH B MOJIEKYIIax
OPTaHUYECKUX COCTUHEHUM.
NHayKTUBHBIN 1 Me30MEpHBIN Y (HEKTHI.
[IpencraBnenue o ki1accuduxanuu
opraHuueckux BeuecTs. [lonarue o
¢dbyHKuMoHanpHOM rpymnme. I' omonorus.
I'omonornueckue psasl. Homenknarypa
OPraHUYEeCKUX COCTMHEHHI
(cucremaTuyeckas U TpUBHAIbHbBIE
Ha3BaHUs).

OcoOeHHOCTH U KJ1accuukaius
OpraHMuYecKHuX peakuuil. OKUCIUTENbHO-
BOCCTaHOBMTEJIbHBIE PEAKIIUU B
OpPraHNYECKON XUMUHU.
JKCIEePUMEHTATbHbIC METOIbI



denepanbHas paboyas mporpamma

HU3yYeHHUS BelleCTB U UX
npeBpameHnn:






Xumust. 10-11 xnaccst (yriayOnéHHbINH ypOBEHb)

CBs3U (OJIMHApHBIE, KPATHBIE) B
OpPraHUYECKHUX COCIUHEHUSX.
XapakTepu3oBaTh pOJib U 3HAUCHUE
OpPraHMYECKON XMMHH B PEIICHUU
po0JIeM SKOJIOTUUECKOM, MUIIIEBOM
0€30MacHOCTH, B pa3BUTUHU
MEIUITUHBI, CO3IaHIH HOBBIX
MaTepuaioB, B 00€CTICUCHUHN
PaIMOHAIEHOTO
MIPUPOIOTIONB30BAHNS;
MOATBEPKAATH €€ CBA3H C IPYTUMU
HayKaMH.

Hcrnonb30BaTh MOJIENN OPraHUYECKUX
BEIIECTB JJIs1 WIUTIOCTPAIIUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO
cTpoenusi. HabmonaTe U onuchIBaTh
JICMOHCTPAITMOHHBIE OIBITHI; TPOBOIUTH
Y OIHCHIBATH JTA0OPATOPHBIC OIBITHI
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OenepanbHas pabouas nporpamma | Xumus. 10-11 knaccs (yriayOnéHHBIA ypOBEHb)

* JlemoHCTpanuu:

- O3HaKOMJIEHHE ¢ o0pa3LaMu
OpPTaHUYECKHX BEIIECTB U MaTepHaIaMH Ha
UX OCHOBE;

- ONBITHI MO MPEBPALICHUIO OPTaHUYECKUX
BEIIECTB IIPU HAarpeBaHUH (TUTaBICHHE,

0OyTJINBaHUE U TOPEHHUE).
* JlabopaTopHbBIE ONBITHI:

-  MOJACIHMPOBAHNC MOJICKYJI OPIraHUYCCKHUX

REIMTECTR

Hroro no pazneny

Paznen 2. YrneBoiopoabl

2.1

[IpenenvHbie
YIJIEBOJIOPO/IBI - AJIKAHBI,
[MAKJIOAJIKAHbI

Aunkansbl. [ oMosiornueckuii psiji anKkaHoB,
obmas popmMyrna, HOMEHKIATypa U U30MEPHUS.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHNUE
MOJIEKYJI aJIKaHOB, "-THOPUIN3AIINS ATOMHBIX
opbuTaneit yriepona, a-cBsizb. Koughopmepai.
PuU3NYECKUE CBOKWCTBA AJIKAHOB.
XHMMHUYECKHE CBOWCTBA AJIKAHOB: PEAKIINU
3aMEIIEHHs], U30MEPU3ALUH,
JIETUJIPUPOBAHUS, IUKIU3AIMH, TUPOJIN3a,
KpeKuHra, ropenus. Haxoxaenue B npupoe.
CriocoOblI Moy4eHus U IPUMEHEHUE
AJIKAHOB.

Biamers n3ydyaeMbIMH XUMHYECKUMU
MTOHATHSMM.

BbIABIATE XapaKTepHBbIE IPU3HAKH
MOHATUM, YCTaHABIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOILME ITOHATHS IIPU
OIMCAHUU COCTaBa, CTPOCHUS U
MPEBpAIICHUA OPraHNYECKUX
COCIMHEHUN.

Hcnonp30BaTh XUMUYECKYI0 CUMBOJIUKY
JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHOM, CKeNeTHO) (hopMy

YTJIEBOJIOPOIOB.
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2.2

Henpenenshubie
YTIEBOJOPOIBL:
QJIKEHBI, AJIKaIUEHBI,
AJIKUHBI

14

[HuknoankaxBer€Cyemagsjpopargaaporpamma | Xumiyl cdid BOaeasT Ly npoad Amg i Rysesb)

HOMEHKJIATypa U U30MEepHs.
Oco0eHHOCTH CTPOCHUSI 1 XUMHUECKUX
CBOMCTB MaJIbIX (LIMKJIOTPOIIAH,
HUKJIO0YTaH) U OOBIYHBIX (IIMKJIONEHTAH,
IUKJIOTEKCaH) IUKII0anKkaHoB. CriocoObl

MOJIy4YEHUS U IPUMEHECHHUE ITUKIOATKAHOB
Ankensl. ' oMonoruueckuii psji aakeHoB,

obmas popMyrna, HOMEHKIATypa.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJ AJIKEHOB, sp2-
TUOpUIU3AIMS AaTOMHBIX OpOUTAICH
yriiepoja, a- u n-cBsizsu. CTpykTypHas u
reoMeTpuuecKas (yuc-mparnc-) N30MEPHUSL.
DU3nYEeCKUE CBOMCTBA AIIKEHOB.
XUMHYECKHE CBOMCTBA: PEAKIINU
MIPUCOEANHEHUS, 3aMEIICHUS B a-
MOJIOKEHHUE MPU JIBOMHOM CBSI3H,
MOJIMMEPU3ALINU U OKUCIICHUA.
IIpeocmaenenue o mexanuzme peakyuu
anekmpogunvroeo npucoeounenus. [IpaBumno
MapkoBHukoBa. KauecTBeHHbIE peakiuy Ha
JBOMHYIO CBSI3b.

CriocoObI MoTy4YeHus U MPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus
aJIKaIueHOB (COMpPsHKEHHBIE,

BEILECTB K ONPENEIEHHOMY KJIacCy
YTJIEBOJOPOJOB IO COCTABY U
CTPOEHUIO, HA3bIBATh UX IO
CHCTEMATUYECKON HOMEHKJIIATYpE;
IIPUBOJIUTH TPUBUAJILHBIE HA3BAHUS
OTJACJIBHBIX PEACTABUTENECH
YIJIEBOAOPOIOB.

OrnpenensTe BUIbl XUMUYECKOU CBSA3U
B MOJIEKYJIaX YIJIEBOAOPO/IOB
(KoBaJIeHTHAs HETIOJISIpHAS U TOJIIpHas,
a- u n-cBs3b). [loaTBEepKIaTH HA
KOHKPETHBIX MTPUMEPAX XapaKTep
3aBUCHMOCTH PEAKIIMOHHOU
CIIOCOOHOCTH YTJIEBOJIOPOIOB OT
KPAaTHOCTH U TUIIA KOBAJIEHTHOM CBSI3U
(a- 1 - CBSI3U), B3AMMHOTO BIUSIHUS
aTOMOB M IPYIII aTOMOB B MOJIEKYJIAX;
a TaKXe OT 0COOCHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXAHU3MOB IPOTEKAHUS
peaKuui.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHHe, GU3NYECKUe U
XMMHUYECKHUE CBOMCTBA, BAXKHEUIIINE
Croco0ObI MOJIy4YeHHUS YTIIEBOJAOPO/IOB,
MIPUHAJICKANX K Pa3JIMYHBIM
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2.3

Apomartnueckue
YIJIEBOJIOPO/IbI (ApEHBI)
M30JIMPOBAHHEIE,
KYMYIUPOBAHHBLE).
OcoOeHHocTH
AJIEKTPOHHOTO
CTPOECHUS U
XUMHYECKHX CBONCTB
COTIPSKEHHBIX JHUECHOB,
1,2-ul4-
MPUCOETMHEHHE.
[Tonmumepuzanus
COMPSKEHHBIX JTUEHOB.
CrniocoObl nmonyyeHus u
MIPUMEHEHHE
aJIKa/IMeHOB.

AJIKVHBL.
['omonornueckuii psn
aJKMHOB, 00I1I[as
hopmyna,
HOMEHKJIaTypa u
HU30Mepus.
DNEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI
AJIKUHOB, SP-
rudpuIM3aIus

OenepanbHas pabouas nporpamma | Xumus. 10-11 knaccs (yriayOnéHHBIA ypOBEHb)

AJIEKTPOHHBIX OpOUTAaJIel aToMa yriepoa.
DuU3nveCcKue CBOMCTBA ATKMHOB.
XUMHYECKUE CBOMCTBA: PEAKIINU
IPUCOEIUHEHUS, TUMEPU3ALINY U
TpUMEpHU3ALNH, OKUCIEHUA. KucIoTHBIE
CBOMCTBA aJIKNHOB, UMEIOIINX KOHLIEBYIO
TPOWHYIO CBsA3b. KauecTBEeHHBIE peaKIuu Ha
TPOVHYIO CBSA3b.

CriocoObl nmony4yeHus: ¥ NpUMEHEHNe
AJIKUHOB

ApOMAaTHUYECKHUE YTIIEBOJAOPOIBI.
['omonoruueckuit psig apeHoB, 001Ias
dhopmyina, HOMEHKIIATypa U U30MEpHS.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKYIbI OEH30JI1a.

KJ1accaM.

BbISIBASTS TEHETUYECKYIO CBSI3b MEXKY
YTJIEBOJOPOJAMHU PA3IMUHBIX KJIACCOB U
MOATBEPKJIaTh €€ HAIMUUE YPAaBHEHUSMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUM C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (opMyI
BEILIECTB.

XapakTepu3oBaTh UCTOUYHUKU
YTIEBOJIOPOTHOTO ChIPhs (HEPTD,
MPUPOJIHBIN Ta3, YroJib), CIIOCOOBI UX
nepepabOTKH U MPAKTUYECKOE MPUMEHEHNE
MOJIy4Ya€MbIX MPU 3TOM IIPOYKTOB.

Wcnonb30BaTh 001I€HAYYHBIE METOIBI
TIO3HAHUS TIPU CAMOCTOSITETLHOM
TUTAaHUPOBAHUH, TTPOBEJICHUN U
OINMHCAaHUHN XUMHYECKOTO IKCIICPUMCHTA
(;1abopaTopHBIC OTBITH U MPAKTUYCCKHE
pabotsl). CaegoBaTh paBUIaM
Oe3omacHoi paboThI B 1ab0paToOpun
MIPY MCIIOTH30BAHUU XUMHUYECKON
MOCY/IBI B 000PY/IOBaHUS, a TAKKE
MpaBuUiaM OOpAIlICHHsI C BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKIUSIMH
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2.4

[IpupoHbIE NCTOYHUKH
YTJIEBOJIOPOJIOB U UX
nepepadoTka

IIpasuno
apomamu4Hocmu,
npumepwl
apomamuiecKux
COeOUHEeHUIL.
DU3nYECKUEe CBOMCTBA
apeHOB. XMMUYECKUE
CBOMcCTBa OEH30J1a U ero
TOMOJIOTOB: PEaKIuu
3aMeIICHHS B
OCH30JIbHOM KOJIBIIE U
YTJIEBOJIOPOTHOM
paaukane, peakiuu
MIPUCOCAUHEHUS,
OKHCJICHHUE TOMOJIOTOB
Oenzoua.

Peaxyuu
INEKMPOPUTLHO2O0
3amewenusl.
[IpencraBnenue 06
OPUCHTHPYIOIIEM
JICUCTBUH 3aMECTUTEIEH
B OCH30JIbHOM KOJIBIIC HA
MpUMeEpE ATKUIBHBIX

OenepanbHas padouas nporpamma | Xumus. 10-11 knaccs (yriayOnéHHBIA ypOBEHD)

paaMKanoB, KaApOOKCUIIBHOM,
TUPOKCUIIBHBIN, aMUHO- U HUTPOTPYIIIL,
aTOMOB T'aJIOT€HOB.

OCOOEHHOCTH XUMHUYECKHUX CBOMCTB
ctuposa. [Tonumepuzanus ctupoana.
Crioco6bl MONy4YeHHs U IPUMEHEHHE
apOMaTUYECKUX YIIIEBOJAOPOIOB
[Ipupoansiii ra3. [lonyTHbie HeTAHBIE
ra3el. HedTh 1 €€ nmpoucxoxaeHue.
KameHnHbIl1 yrons 1 NpoayKThI €T0
nepepadoTKH.

CrniocoObl nepepaboTKu He(TU: TEPETOHKA,
KpPEKHHT (TepMUYECKUN, KaTaTUTHUYECKHUI),
pudopmMuHT, mUpoau3. [IpoxyKTh
nepepaboTKH HEPTH, BBITIOJIHCHHS
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT 1O MOIYYCHHUIO U U3yUEHUTO
OopraHuueckux BemecTs. [IpencraBisaTe
pe3yabTaThl 3KCIIEpUMEHTa B hopMe 3alKcH
YPaBHEHUH COOTBETCTBYIOIIMX PEAKIIUI U
JIeJ1aTh BBIBOJIBI HA UX OCHOBE.

[IpoBOIUTE BBIUKCICHUS AJIs1 ONPECICHUS
MOJIEKYJISIPHON (POPMYJIbl OPraHUYECKOTO
BEIIECTBA M0 YPABHEHUIO XUMUYECKOM
peakuuy U 10 MacCOBBIM JIOJISIM aTOMOB
2JIEMEHTOB, BXOJSIIUX B €TI0 COCTAB, 110
Macce (00bemMy) MPOAYKTOB CTOpaHUsl.

CaMOCTOSITENEHO JIAHUPOBATH U
OCYILIECTBIIATH CBOIO MTO3HABATEIBHYIO
NEeATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B TPYNIIOBOM yueOHOM
NEeATETbHOCTH
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2.5 TanoreHnpon3BoaHbIE
yTJIEBOIOPOJIOB

ux npuMeHeheacparpomuatosaHarorpamma | Xumust. 10-11 kaccst (yriryOnéHHbIH ypOBEHD)

B OBITY.
I'eneTnueckas CBSI3b MEXIY pPa3IUYHBIMU

KJIaCCaMH yTJIEBOJIOPOIOB
DNEKTPOHHOE CTPOEHHE

raJIOrT€HOIPOU3BOJIHBIX YIIIEBOIOPOIOB.
Peaknun 3amenienus rajoresa Ha
THJIPOKCUI, HUTPOTPYIITY, IUAHOTPYTIITY,
aMHHOTPYIIITY.

JlelicTBrE Ha raJloreHIPOU3BOIHbIE
BOJIHOT'O U CIIMPTOBOI'O PACTBOPA IIETIOYH.
B3aumopeiicTBre IUraloreHalIKaHoB C
MaraueM u uuHkoMm. [lonsTue o
METaJNIOOPTaHUYECKUX COEIMHEHUSX.
Hcnonp3oBanue raioreHIpou3BOIHBIX B
OBbITY, TEXHUKE U B CUHTE3E.
JKCIepUMEHTAIbHbIE MeTO/IbI U3yYeHHU S

BELECTB M UX NPeBpPALleHHI:
* JlemoHcTpanuu:

- JEMOHCTpaIus GU3HICCKUX CBOMCTB
YTJIEBOJIOPOIOB (PaCTBOPUMOCTB);

- KaueCTBEHHBIC PEAKIINH
YTJIEBOJIOPOIOB PA3TUIHBIX KJIACCOB
(oOecuBeurBaHWE OPOMHOM WIIA MOTHOM
BOJIBI, pACTBOPA MEPMaHTaHaTa KaJus,
B3aMMOJICHCTBHE alleTHJICHA
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OenepanbHas padouas nporpamma | Xumus. 10-11 knaccs (yriayOnéHHBIA ypOBEHD)

C aMMHa4YHBbIM PacTBOPOM OKcHa cepedpa);
- o0pa3ipl ImIacTMace, KaydykKoB U PE3UHBI;
- koyutekiuu «HedTb» u «Yromiby;
- BuacodparMeHT «BynkaHnuzamus
PE3UHBD».
* JlaGopaTopHBIE OIBITHI:
- O3HaKOMJICHHE ¢ 00pa3llaMH IJIacTMacC,
Kay4yKOB U PE3UHBI;
- MOJETMPOBAHUE MOJIEKYJ YTIIEBOAOPOIOB
Y TaJIOT€HONPOU3BOIHBIX;
- TOJIy4YEHUE METaHa U U3YYEHUE €ro
CBOMCTB,;
- TIOJIyYEHHE alEeTWIEHAa W U3Yy4YEHUE €ro
CBOMCTB.
* [IpakTHyeckue padOTHI:
Ne 1. [lonyueHue 3Tu€HA U U3yYEHUE €TO
CBOMCTB.
e PacuéTHEIE 3a/1a4U:
- ompeJereHNue MOJICKYJISIPHOU (popMyIIb
OPraHUYeCKOro BEIIECTBA
M0 MAacCOBBIM JOJISIM aTOMOB JJIEMEHTOB,

BXOIAIIIMX B €0 COCTAaB,
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- HAXOXKJIEHNE MOJIEKYJISIPHOU (DOPMYIIBI
OpPraHMYECKOI'0 COEANHEHMS 10 Macce
(00BbEMY) IPOAYKTOB CrOpaHUsL; pacu€Thl 110
YPaBHEHUIO XUMHUECKON PEeaKIIUH

Hroro no pazgeny 35
Pasnen 3. Kucinopojacoaepikaliyie OpraHndecKue COeIMHEHUs
3.1 | Cruptsl. denon 11

[IpenenbHbIE OMHOATOMHBIE CIIUPTHI.
Crpoenue Monekyn (Ha mpuMepe MEeTaHoja U
sTa”ona). ['omonorudeckuii pssu, odmias
dbopmya, n3oMepusi, HOMEHKIIaTypa u
kinaccudukanus cnuptoB. Ousznueckue
cBOMCTBa ciupTOB. BomopoiHast CBs3b.
XUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEILCHHUS,
JerupaTaluu, OKUCICHHS, B3aUMOICHCTBIE
C OpPraHUYECKUMHU U HEOPTaHUYECKUMU
kuciotamu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CIUPTHL. DUZHOTOTHUUECKOE
JeNCTBHE 3TAHOJIA U METaHOJIa Ha OPraHU3M
yenoBeka. CriocoObl MOTydeHus u
MIPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.
[IpocThie 3upbl, HOMEHKIIATYpa U H30MEPHSI.
OcobeHHOCTH (PU3NIECKUX U XUMUIECKUX
CBOJICTB.

PackpsIiBaTh CMBICIT H3y4aeMbIX TTOHSATHN
(BBIACIIATH X XapaKTEePHbIC PU3HAKH) U
MIPUMEHSATD 3TH MOHSATHSI IPU ONTMCAHUH
COCTaBa ¥ CTPOCHHMS BEIECTB, JJIS
00BSICHEHUS OTACIBbHBIX (DaKTOB U
sIBJIEHUN. Crmonp30BaTh XUMUYECKYIO
CHUMBOJIUKY JJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOM, COKpaIEHHON) hOopMYIT
KHUCIIOPOICOACPKAIUX OPTraHUYECKUX
BCIIIECTB. Y CTAaHABJIMBATh
PUHAIIC)KHOCTD
KHCJIOPOJ0COACPKAIUX OPTaHUYECKUX
BEILECTB K ONPEIETICHHOMY KJIacCy MO
COCTaBYy M CTPOEHHIO, Ha3bIBATh UX IO
CHUCTEMAaTUYECKON HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHAIIbHBIEC HA3BAHUS
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3.2

KapOonunbsubie
COCITMHCHMSI
aJbJICTHALI U KCTOHEL.
KapOoHoBbIe KUCTOTHL.
CnoxxHbIe 3PUPEHIL.
Kupsi
MHoOroaToMHBIE
CIIUPTHI:
STUJICHTJIMKOIb U
ruiepruH. Ouzndeckue
1 XUMHUYCCKHEC
CBOMCTBA: peaKUU
3aMEIICHHS,
B3aHMMOJCUCTBUE C
OpPTraHUYECKUMU U
HEOPTraHUYEeCKUMHU
KHCJIOTaMHU,
Ka4yeCTBEHHAs PEaKIIUs
Ha MHOT'OAQTOMHBIE
CIIUPTHI.
®@U3NO0IOTHYECKOE
JEWCTBUE HA OPraHU3M
yesoBeka. CriocoObl
MOJTYYEHUS U
MIPUMEHECHHE
MHOTOaTOMHBIX

21

OenepanbHas padouas nporpamma | Xumus. 10-11 knaccs (yriayOnéHHBIA ypOBEHD)

CIIUPTOB.
®enou. CTpoeHne MOJIEKYJIbl, B3aUMHOE
BJIMSTHUE TUIPOKCOTPYIIIBI U OEH30IbHOTO
sapa. Puznueckue CBoKcTBa QeHoa.
Oco0eHHOCTH XUMHUYECKUX CBOWCTB
(denona. KauecTBeHHBIE peakllUy Ha
¢denon. Tokcuunocth penona. CrnocoObl
MOJIYYE€HHUS U IPUMEHEHUE (eHoTIa.
®denonpopmanbaeruiHas cMoia
KapOonunbHbie COeTUHEHUS: abICTUIBI U
KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJIbHOM TPYIIIIBI.

I" oMonoruueckue psibl anbAETUI0B U
KETOHOB, 001as hopmyna, U3oMepusi u
HOMEHKJIaTypa. u3ndeckue CBOMCTBA
albJAETUJIOB U KETOHOB.

OTZIENIbHBIX MPEJICTaBUTENEH
KUCJIOPOACOAEPKAIIMUX COCTUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
MpUMEHEHHE, PU3NUECKUE U XUMUIECKUE
CBOICTBa, BasKHEHIIE CIIOCOOBI OJYUYEHUS
npe/ICTaBUTENeH pa3TuYHbIX KIACCOB
KHCJIOPOJICOACPKAIIMX COCTUHEHUN;
BBISIBIIATh T€HETUUYECKYIO CBS3b MEXKIY
HUMHU U TIOATBEPKIAATH €€ HATUUKe
YPaBHEHHUSMH COOTBETCTBYIOLIUX

XMUMHUYECKUX peakuuii ¢
MCTIONIB30BAHNEM CTPYKTYPHBIX (OPMYIT
BemecTB. [loaTBepxaaTh Ha
KOHKPETHBIX MPUMEpax XapakTep
3aBUCHUMOCTH PEaKIIMOHHON
CIIOCOOHOCTH KUCIOPOCOACPIKAIINX
OPTaHWYECKHX BEIIECTB OT
(GYHKIMOHATBHBIX TPYIIT B COCTaBE UX
MOJIEKYJI, B3ANMHOTO BIIUSTHUSI aTOMOB U
TPYIIIT aTOMOB B MOJIEKYJIaX; a TAKKe OT
0COOEHHOCTH pean3aliy Pa3IuIHbIX
MEXaHHU3MOB TPOTEKAHHS PEAKITHIA.
OmnuceIBaTh COCTaB, XUMUUYECKOE
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XUMHUYECKHE CBOMCTBA allbJIETHI0B U
KETOHOB (peaKkiuu MPUCOSTNHEHHS).
IIpeocmasnenue o mexanuzme peakyuii
HYK1e0@DUIbHO20 NPUCOEOUHEHUSL.
OxucneHue anbIerHI0B, KAYeCTBEHHBIC
peakuuu anbaeruaoB. CrocoObl NOMydeHUs
Y IPUMCHCHHE aJIbJCTHUIOB H KETOHOB.
OHOOCHOBHBIE MpEEIbHBIE KAPOOHOBBIE
KUCTOTh. OCOOEHHOCTH CTPOCHUST MOJIEKYJT
KapOOHOBBIX KucIO0T. 3oMepus u
HOMEHKJIaTypa. Puznueckue CBONCTBA,
BOJIOPOJIHBIE CBSI3U. XUMUYECKUE
CBOICTBA: KUCJIOTHBIE CBOMCTBA, PEaKIUs
sTepuUKaIUU, PEAKIINH C y4aCTUEM
YTIIEBOJIOPOTHOTO pauKaa.

[ToHsITHE O IPOU3BOIHBIX KAPOOHOBHIX
KHUCIIOT: CIOXKHBIE 3UPBI, aHeUOPUObL,
2A7102eHAH2UOPUODBL, AMUOBL, HUMPUITIBL.
Oco0eHHOCTH CBOWCTB MypaBbUHOU
KHCJIOTHI.

MHuoroo6pa3ue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HEIPEACTbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
JTUKApOOHOBBIX KUCIIOT,
THUIPOKCUKAPOOHOBBIX KUJI OT.



Xumus. 10-11 xnaccs! (yrimyOnéHHBIA YPOBEHB)

CTPOEHUE U PUMEHEHHUE KUPOB U
YIJIEBO/IOB, XapaKTePU30BaTh UX
3HAYEHUE /IS KUHECATEIHHOCTH
OpPTaHU3MOB.

Oco3HaBaTh ONACHOCTh BO3/ICHCTBHS Ha
KUBBIC OPTaHU3MBI OIPE/ICIICHHBIX
KHACJIOPOCOCPKAIMUX OPraHHIECKUX
BEIIECTB U MOSCHATH HA IPUMEpPax
CHOoCcOObl YMEHBIIECHUS U
NPEIOTBPAILECHUS UX BPETHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA.
Hcnonb30BaTh 00IIEHAYYHBIE METOTBI
MO3HAHUS TIPU CAMOCTOSATEILHOM
TUTAHUPOBAHUH, IPOBEJACHUN U
OMMHMCAHUU XUMUYECKOTO IKCTIEPUMEHTA
(;1abopaTOpHBIE OMBITHI U MPAKTUYECKHE
pabotsl). CaegoBaTh mpaBUiIaM
6e3omacHoOi paboThl B 1a00paTOpUU MPU
WCIOJIb30BAHIH XUMUYCCKOU ITOCY bl 1
000pyI0BaHMsI, a TAKXKE TIPaBUIaM
oOpalieHus ¢ BelecTBaMu B
COOTBETCTBUU C MHCTPYKIUSIMH
BBITIOJTHEHUS Ta00PATOPHBIX OMBITOB U
MPAKTUYECKUX PAOOT MO MOTYyUEHUIO U
W3YYEHUIO
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[IpencraBuTeny BHICIIAX KAPOOHOBBIX
KHCIIOT: CTeapUHOBasl, MAIbMUTHHOBAS,
OJIEUHOBAS, IUHONEBASL, TUHOIEHOBASL
KucaoThl. CriocoObl MOJIy4eHUS U
NpPUMEHEHHE KapOOHOBBIX KUCIIOT. ClI0KHbBIE
a¢upsl. I omonorudeckuii psij, oomas
dbopmya, n3oMepusi 1 HOMEHKIIaTypa.
XKupsl: cTpoenue, puznueckue U XUMHYECKHE
CBOMCTBA KUPOB: TUAPOIIU3 B KUCION U
menouHoi cpenax. OcCoOEHHOCTH CBOMCTB
KUPOB, COJICPIKANINX OCTATKUA HEMPEICTbHBIX
YKUPHBIX KUCIIOT. JKuphl B mpupojie. Mblia
KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX
Morolee aencteue. [lonamue o
cunmemuyeckux morowux cpeocmeax (CMC)

3.3

VriaeBoab!

OO01mas xapakTepUcTHUKa YTIIeBOIOB.
Knaccudukanus yrieBogoB (MOHO-, IH- U
MOJINCaXapHU/IbI).

Monocaxapu/sl: T1I0K03a, (pyKTO3a, pudo3a,
rajlakTosa, e30Kkcupnoo3a. duznyueckue
CBOMCTBA U HaXOXKJACHUE B TIPUPO/IC.
dorocunte3. Onmuueckas uzomepusi.
Konvuamo-yennaa maymomepus na npumepe
MOJIeKY bl

opraHuyeckux BemecTB. [IpencraBisaTh
pe3yabTaThl SKCIIEPUMEHTA B (hopMe
3alUCU YPaBHEHUN COOTBETCTBYIOIIUX
peaKIuil ¥ 1ey1aTh BbIBOIBI HA X
OCHOBE.

[IpoBOAUTH BBIYKMCIICHUS AJIS
OTIpeIeNIeHUs MOJIEKYIISIPHOU (hOpMYJThI
OpraHUYECKOTO BEUIECTBA 10
YPaBHEHUIO XUMHYECKON PEaKLUU U 110
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €70 COCTAaB, a TAKXKE Ha
ompeieNieHre JOJIU BhIX0/1a MPOAYKTa

p€akiru OT TCOPECTUICCKU BO3MOKHOTO.

CamocTOATENbHO IIIIaHUPOBATh U
OCYIIECTBIIATH CBOK) ITO3HABATEIBHYIO
NESATEIbHOCTD;

IPUHUMATh aKTUBHOE Y4aCTHE B
IpynnoBol yueOHOU JIeaTeIbHOCTH
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21moKo3bl, npoexyuu Xeyopca, a- u fi-
aHOMepbl 2NI0KO3bl.

XHWMHUYECKUE CBOKCTBA TJIFOKO3bI: C y4aCTUEM
CIIUPTOBBIX U albIAETUIHON TPYIIIL,
CIIUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHE
TJIFOKO3BL.

[IpuMeHeHue rIoKo3bl, €€ 3HAUCHUE B
KU3ZHEACATEILHOCTH OpraHUu3Ma.
Jucaxapuapl: caxaposa, MaIbT03a U JIAKTO3a.
BoccranaBnuBatomue u
HEBOCCTAHABIMBAIOIINE AUCAXAPUIBI.
I'mpponus caxapossl. Haxoxaenue B mpupoje
u npumeHenue. [loaucaxapuapl: Kpaxmari,
TJIMKOTEH U 11eJuTtoo3a. CTpoeHue
MaKpOMOJIEKYJ Kpaxmasia, [IIMKOTeHa U’
1eJU10J103bl. DU3nUecKre CBOMCTBA
Kpaxmasa ¥ LeJUTI0JI03bl. XUMHUUECKUE
CBOMCTBA Kpaxmaiia (TUAPOIU3,
KaueCTBEHHAs Peakiys C HoIoM).
XUMHUYECKHE CBOMCTBA IIEJUTIOJIO3BI
(runmponus, peakius noiaydeHue 3(pupon
11eJUTH010361). [ToHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETIK).
IKCNePUMEHTAbHbIE METOAbI U3y4eHUsI
BelIeCTB M UX NMPeBpPalleHMIi:
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* JlemoHCTpauuu:

- CBOICTBA CIIUPTOB: PACTBOPUMOCTD B
BOJI€, B3aUMOJICCTBUE dTAaHOJA

C HaTpUEM, OKHCIIEHHUE STHIOBOTO CIIUPTA
JUXpOMATOM Kalus (BO3MOKHO
HCIIOJIb30BaHKE BUIEOMATEPUAJIOB);

- KA4eCTBEHHBIE PEAKIIUU AJIbJIETHJIOB: C
aMMHa4YHBIM PacTBOPOM OKCHJIa cepedpa u
ruapokcuaom meau(11);

- XMMHUYECKHE CBOMCTBA paCTBOPA YKCYCHOM

KHCIIOTHI.
* JlaBopaTopHbI€ OTBITHI:

- peakuus MIMUIEPUHA C THAPOKCUIOM

meau(I1);
- OKHUCJICHUE 3TUJIOBOTO CIUPTA B aJIbJACTU/T
pacKajJ€HHOW MEAHON ITPOBOJIOKOM;
- B3aMMOJICHCTBHE PACTBOPA IIFOKO3bI C
ruapokcusioM meau(Il);

- B3aMMOJICUCTBUE KpaxMaja ¢ HOJIOM.

* [IpakTuyeckue paboTHI:
No 2. Penienne skCiepuMeHTaIbHBIX 3a/1a4
o Teme «CrupThI U PEHOIIBIY;
Ne 3. Pemienue skcriepuMEHTANIBHBIX 3a]1a4
o Teme «KapboHoBbie KUCIOTHI. CII0KHbBIC

auUpbI.
* PacuéTtHrle 3agaun:
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- OlpeleseHNe MOJEKYISIPHON (OPMYIIbI
OpraHHYeCcKOro BEIleCTBa
10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €0 COCTaB; M0 Macce (00beMy)
MIPOTYKTOB CTOPAHUS; TT0 KOJIMUECTBY
BelllecTBa (Macce, 00beMy) MPOAYKTOB
pEeaKIUy W/WUIM UCXOTHBIX BEIIECTB;

- pelIeHue pacyE€THBIX 3a1a4

Ha OIpEleICHne JOJH BBIXOAA MPOIYKTa

PEaKIUU OT TEOPETUIECKU BO3ZMOKHOTO

Hroro mo pazaeny

41

Paznen 4. Azotcoaepxkaiiue o

3TraHHMYCCKHEC COCINMHCHU A

4.1

AMUHEIL,

AMuHOKUCIIOTEL. benkn

12

AMWHBI - OpTaHUYECKUE TTPOU3BOIHBIC
ammuaka. Knaccudukaius aMiuHOB:
anudaTuIeCcKre U apOMaTUIECKHE;
MEPBUYHbBIC, BTOPUYHBIC U TPETUYHBIEC.
Ctpoenue Mousekyi, obmast popmyia,
WU30MepHs, HOMEHKJIATypa U (U3NIEeCKUe
CBOMCTBA. XMMHUYECKOE CBOMCTBA
anmdaTHuecKuX aMUHOB: OCHOBHBIC
CBOMCTBA, aJIKWJIMPOBAHUE, PEAKIINH C
a30TUCTOM KHUCJIOTOM.

Coau anKuaaMMOHUS.

AHUIINH - peACTaBUTENh aMHHOB

apomatndeckoro psna. CTpoeHuEe aHWIMHA.

B3anMmHOE BIMSHUE TPy

PackpbiBaTh CMBICIT U3y4aeMbIX TOHATHI
(BBLIEIATH UX XapaKTepHbIE MPU3HAKK) U
MPUMEHSTDH 3TU MOHATHUS IPU ONTMCAHUU
COCTaBa U CTPOCHUS BEILECTB, JJIs
00BSICHEHUS OT/ICTBHBIX (DAaKTOB U
siBJICHUU. Mcronb30BaTh XUMUYECKYIO
CHUMBOJIUKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOM, COKpamEHHON) hopMyT
a30TCOACPIKAIINX OPTaHUYECKUX
BEIIIECTB.

OnpeaensTh TPUHAIJIC)KHOCTD
a30TOCOJICpKAITUX BEIICCTB
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aTOMOB B MOJIEKYJI€ aHWJIUHA.
Oco0eHHOCTH XUMUYECKUX CBOMCTB
aHunnHa. KauecTBeHHbIE peakiuu Ha
aQHWJIVH.

CriocoObl TOJIy4eHHE M MPUMEHEHHE
annpaTUIECCKUX aMUHOB U aHUJIMHA U3
HUTPOOEH30J1a.

AmuHokucnotel. HomeHnknatypa u
n3omepusi. OTaenbHbIE MPEACTABUTENN a-
AMHUHOKHCJIOT: TJIMLHAH, AJIAHUH,
(eHunananun, cepun, IymamuHo8as
Kucioma, 1u3un, yucmeun. Onmuueckas
UzoOMepusi AMUHOKUCTIOM.:

D- u b-amunoxuciomeol.

PuU3NYECKUE CBOWCTBA AMUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEpPHBIX OPraHUYECKUX COSTUHEHUM,
peakius MoJUKOHACHC AU, 00pa3oBaHuE
MEeNTUAHOMN CBsI3U. bruonorunueckoe
3HAYEHWE AMUHOKHUCIOT. CUHTE3 MENTU/IOB.
benku kak mpupoIHbIE TOJIUMEPHI.
IlepBuyHas, BTopu4Hasi U TPETUYHAS
CTpYKTypa OesKoB. XUMHUYECKHUE CBONCTBA
OEJIKOB: THIPOJIN3, ICHATYypallusl,
KaueCTBEHHBIC PEAKIIUH Ha OCIIKH.






Xumus. 10-11 xnaccs! (yrimyOnéHHBIA YPOBEHB)

K OINPEACIICHHOMY KJIacCy IO COCTaBY H
CTPOCHHMIO, HA3BIBATh MX 10
CHCTEMaTHYECKOW HOMEHKJIIATYpE;
MPUBOAUTH TPUBUAILHBIC Ha3BaHUS
OTAEJIBHBIX MPEACTABUTENIEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMCHECHHE, (PU3MYCCKUE H XUMUICCKUE
CBOMCTBA, BayKHEHIIINE CITOCOOBI
MOJTYYCHUS TUTTUYHBIX TIPEICTaBUTEIICH
a30TCOJIEPKAIINX COCTUHEHHUI.
OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBa OCJIKOB; MOSICHATH Ha
npuMepax 3HaueHUuEe OCITKOB IS
opraHu3ma 4eioBeka. [IpoBoauTh
BBIYMCIICHUS JJIS OTIPEIACIICHUS
MOJICKYJISIPHON (DOPMYITBI OPraHUYECKOTO
BEIIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, a
TaKXKe M0 YPABHECHUSAM XHUMHUYCCKHX
peaKuuid.

Hcnonb30BaTh 00111€HAyYHbIE

METO/IbI IO3HAHUS TTPU
CaMOCTOSITCIILHOM

TUTAHUPOBAHUH, IPOBEACHUH U

OIMCAaHUU XUMHYECKOIO
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Ilouamue 06 azomcoodepicawjux
2emepoYUKIUYeCcKUX coeOUHeHUsIX.
Tupumuounoguvle u nypuHossvie OCHOBAHUSL.
Hyxneunosvle kuciomei: cocmas,
cmpoeHue u 6uo102u4ecKoe poib.
JKCNePUMEHTAIbHbIE METOAbI U3yYeHUs
BellleCTB M UX NMpPeBpalleHMii:

. JemoHCTpamu:

- pacTBOpeHHUE OCIKOB B BOJIE;

- JIeHaTyparus OCIKOB MPH
HarpeBaHuu:

- [IBETHBIC PEAKIINHU OCIIKOB.

. [TpakTudeckue paboTHI:

Ne 4. Pemiennie 3xkcriepuMeHTaNbHbBIX 337124
0 TeMe «A30TCoIepHkKalIUe OPraHUYECKHE
COCIMHEHUS»;

Ne 5 Pemienue skcriepuMeHTANIBHBIX 33144
o TeMe «Pacno3HaBaHHEe OpraHMYECKUX

COETUHEHUN).
. Pacuérurlie 3agaun:

- ONPEICIICHUE MOJIEKYIISIPHOU
(opMyJIBI OPraHUYECKOTO BELIECTBA

110 MAaCCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXO/ISIIMX B €T0 COCTAaB; [0 Macce
(06beMy) IPOAYKTOB CTOPAHUS; 11O
KOJIMYECTBY BelleCcTBa (Macce,



Xumust. 10-11 xnaccst (yriayOnéHHbINH ypOBEHb)

AKCIIepUMeHTa (JabopaTopHbIE ONBITH U

MpaKkTUYeCKue paboThI).
CaMOCTOSITeNIbHO TIAHUPOBATH U
OCYIIECTBJISITh CBOIO IIO3HABATEILHYIO
NeSITETbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpyNIoBoi yueOHOM
JeSITETbHOCTH
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00beMYy) IPOJTYKTOB PEAKITUHU U/WUITH
MCXOJTHBIX BEIICCTB;

- pemeHue pacu€THHIX 3a/1a4 Ha OTPEICTICHHE
JIOJTM BBIXO/1a TPOAYKTA PEAKIIHU OT
TECOPETHUYECKU BO3MOXKHOTO

Hroro no pazgeny 12
Paznen 5. BeICOKOMOJIEKYJISIPHBIE COCTMHEHHUS
5.1 | BICOKOMOIEKYISIpHBIE 6
COEIUHEHUI

OCHOBHBIE TTOHATHS XUMHAN
BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA:
MOHOMED, HOJIUMEP, CTPYKTYpHOE 3BEHO,
CTETICHb TOJMMEPHU3aIINH, CPEIHSS
MoJeKyisipHast Macca. OCHOBHBIE METObI
CHHTE3a BHICOKOMOJICKYJISIPHBIX COeIMHEHHH
- IOJTUMEPU3aLUs U MOJTUKOHCHC AL,
IIpedcmasnenue o cmepeope2yisipHocmu u
HAOMONEKYIAPHOU CIMPYKmMype NoauMepos,
3a6UCUMOCTNb CEOUCME NOTUMEPOB O UX
MONEKYAAPHO2O U HAOMOTEKYIAPHOO0
cmpoenus. [lomumepHbIe MaTepHAITBI.
[TmacTmacchl (TTOMMATUIICH, TIOHUITPOIIUJICH,
TOJTMBUHIIIXIIOPHUI, TIOTUCTUPOT,
NOJTMMETUIIMETaKPUIIAT, TIOJTHKApOOHATHI,
nonuITHICHTepedTanaT). Y TUIN3aus u
nepepaboTKa MIacTUKa.

DnacTOMephl: HaTypaJIbHBI,

Brnaaets n3ydaeMbIMi XUMUYECKUMU
MOHSTUSMH: PACKPBIBATh CMBICII
HU3y4aeMbIX HOHSATHI U TPUMEHSTH 3TH
MOHATHS ITPU ONTMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYIISIPHBIX
OpPTaHMYECKHX BEIIECTB, IJIs1 O0BICHEHUS
OTJICBHBIX (PAKTOB U SIBJICHHIA.
Hcnonb30BaTh XUMHYECKYIO CUMBOJIMKY
JUTSL COCTaBJICHHSI CTPYKTYPHBIX (hOpPMYIT
BEILECTB (MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUH PEAKLMHI IMOJIUMEPU3ALUUA U
MTOJIMKOHICHCALIU Y.

OnuceiBaTh COCTaB, CTPOEHUE, OCHOBHBIE
CBOICTBA U MPUMEHEHUE Kay4yKOB,
HanboJiee pacrpoCTpaHEHHBIX BUJIOB
IIJJACTMACC U BOJIOKOH.

Wcnonp3oBaTh 0OLIEHAYYHbBIE
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OenepanbHas pabouas nporpamma | Xumus. 10-11 knaccs (yriayOnéHHBIA ypOBEHb)

CUHTETHUYECKHE Kayuyku (OyTaJeHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBHIN) U
CUWIMKOHBI. Pe3nHa.
BonoxkHna: HatypanbHbie (1LIEPCTh, IIEIK),
HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYE€CKHE BOJIOKHA (KampoH
1 JIaBCaH).
Ilonumepywl cneyuanvbHo2o HazHaveHus
(mecghnion, Keenap, INeKmponposoosujue
noaumepbul, buopasiazaemvie HOIUMePLL).
DKCIEPUMEHTAIIbHBIE METO/AbI U3yUEHUS
BEILECTB U UX MPEBPALCHUM:

* JlemoHCTpauuu:
- O3HaKOMJIEHHUE ¢ 0Opas3aMu MPUPOHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4yKOB.
* [IpakTuyeckue paboTHI:

Ne 8. Peliennie sxkcriepuMeHTaIbHbIX 33724 110

TeMe «Pacro3naBanue niacTmMacc u

MCTOJbI IIO3HAHUA ITPU
CaMOCTOATCIIbHOM INIaHUPOBAHHH,
IMPOBCACHNUU U OIIMCAHUN XUMHUYCCKOT'O

JKCIIEpUMEHTA (J1aO0paTOPHBIE OMBITHI U

MpaKTUUYECKHE pabOTHhI)

BOJIOKOHY
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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OenepanbHas pabouas nporpamma | Xumus. 10-11 knaccs (yriayOnéHHBIA ypOBEHb)

Ne KomuuectBO

HauMmeHOBaHHUE pa3/IeoB U
n/m 4acoB

TEeM y4yeOHOro npeameTa

[IporpammHoe conepkaHue

OCHOBHBIC BUIBI ACATCIHHOCTH
oOyyJaromuxcs

Paznen 1. TCO‘peTI/ILIeCKI/Ie OCHOBBI XMMHH

11 Ctpoenue aToma. 9
[lepuoguuecknit 3aKOH U
[Tepuonuueckas cucrema
XAMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa

AtoM. CocTaB aTOMHBIX s7€p. XUMUYECKUM
anement. U3otonsl. KopnyckyaapHo-
B0IHOBOU 0YAUZM, OBOUCMBEHHAS NPUPOOA
anekmpona. CTpoeHHE 3JIEKTPOHHBIX
000JI04EK aTOMOB, K8AHNMOBbIE YUCIA.
DHEpPreTUYECKUe YPOBHU U MOAYPOBHHU.
Atomuble opouTanu. Knaccudukanus
XMUMHYECKUX dJIeMeHToB (S-, p-, d-, f-
aJIeMeHTHI). Pacnipenenenne 3neKTpoHOB 1O
ATOMHBIM OPOUTAIISIM; NPUHYUN MUHUMYMA
snepeuu, npunyun layau, npasuno Xyuoa.
DNEeKTPOHHBIE KOHPUTYPAIIMHA aTOMOB
snemeHTOB | - [V nepnoaoB B OCHOBHOM U
BO30YK/IEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(HUTYypaIuu HOHOB.

Ionsamue 06 snepeuu uonuzayuu, sHepuU
CcpoOCmea K 31eKMpoHy.
DIIEKTPOOTpUIIATENBHOCTS. [lepuoanueckuii
3akoH U [lepuoanyeckas

PackpbIBaTh CMBICT N3y4aeMbIX MOHATUN
(BBLIEIATH X XapaKTepHbIC MPU3HAKK) U
MIPUMEHSTH 3TH MOHATHS TIPU OMMUCAHUHT
COCTaBa U CTPOEHUS BEILECTB, AJIs
00BSCHEHUS OTACIBbHBIX (DaKTOB U
SIBJICHUM. PaCKpbIBaTh CMBICII
nepuoandeckoro 3akona /l. 1.
MenzeneeBa 1 JEeMOHCTPUPOBATD €0
CUCTEMATH3UPYIOIIYIO, O0OBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUH.
XapakTepu3oBaTh FNEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y>KJIEHHOM COCTOSIHIH) U HOHOB
XUMHYECKHUX JIEMEHTOB 1 - 4 mepuoa0B
U UX BAJICHTHBIC BO3MOKHOCTH,
UCIIOJIB3YsI MOHATHSA S-, P-, d-
ANEKTPOHHBIE OpOUTAIH, SHEPTETUUECKUE
YPOBHHU.

OOBSICHITH 3aKOHOMEPHOCTH
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OenepanbHas pabouas nporpamma | Xumus. 10-11 knaccs! (yriayOnéHHBINH yPOBEHb)

CUCTEMAa XMMUYECKUX 31eMeHToB J[. M.
Menneneesa. Cssa3b [lepnonnueckoro 3akoHa
u Ileproanyeckoi CHCTEMBI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEU
CTPOCHHUSI ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMH MPOCTBIX U CIOKHBIX
BEILECTB M0 rpynnaM 1 nepruoaam. 3HaueHue
nepuoandeckoro 3akona /(.M. Menneneena.
IKCIEPUMEHTATbHbIC METOAbI H3yYeHHSA
BeIeCTB M UX NpeBpalleHuii:
JlemoHcTpanuu:

- Buzbl Tabmun «llepuonnyeckas cucrema
xumuueckux 3remMenToB /.M. Menaeneera»

W3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COCIUHEHUH T10
nepuojam u rpymnmam Ilepuognueckoit
cuctemsl J[. 1. Menpaeneena

1.2

CtpoeHue BeliecTna.
MHoroob6pasue
BEIIECTB

11

XuMu4deckasi CBsI3b. BUIbI XUMHUYECKOM
CBSI3U: KOBaJICHTHAs, HOHHAS,
MeTajtnyeckas. Mexanu3mMbl 00pa30BaHHUs
KOBaJICHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-
AKIENITOPHBINA. DHEPTHS U JJIMHA CBSI3H.
[TonsspHOCTH, HATPABICHHOCTH U
HACBIIIIAEMOCThH KOBAJICHTHOM CBSI3H.
Kpatnsbie cBs3u. BogopoaHast CBsI3b.
MexMoJIeKyIsIpHbIE B3aUMO/ICHCTBUSI.

PackpbiBaThe CMbICIT H3y4aeMbIX TOHATHI
(BBLAENATH UX XapaKTEepPHbIE MIPU3HAKH) U
MIPUMEHSATH 3TH NOHATHS IPU OITUCAHUH
COCTaBa M CTPOEHUS BELIECTB, IS
00BSICHEHUS OT/ACIBbHBIX (DaKTOB U
aBiaeHu. OnpeaensiTh BUIbl XUMUYECKON
CBsI3U (KOBaJIGHTHOM, HOHHOM,
METaJJTNYECKOM, BOJOPOIHON) B
COEMHEHUAX, TUII
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BasieHTHOCTh U BaJICHTHBIE BO3MOKHOCTH
aTOMOB. [ ubpuouzayus amomHvix
opoumaneu. CBSI3b SIEKTPOHHOU CTPYKTYPHI
MOJIEKYJ C UX TEOMETPUUECKUM CTPOCHUEM
(Ha mpuMepe COeAMHEHU 2JIEMEHTOB
BTOPOT'O MEPUOJA).

[IpencraBieHne 0 KOMIIEKCHBIX
coenuHeHux. CocTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa30BaTelib, TUTAH/IBI.
Koopaunanumonnoe uncio. Homenknarypa
KOMILJIEKCHBIX COEAMHEHNN. 3HAaUeHUE
KOMIUIEKCHBIX coenHeHui. [IonsTue o
KOOPJIMHALIMOHHOW XUMHH.

BemecrtBa MonekynsipHOro u
HEMOJIEKYJISIPHOTO CTPOCHHUS.

Tunel KPUCTAITUYECKUX PEIIETOK
(cTpykTyp) ¥ cBolicTBa BemecTB. [TonsTre o
JTUCTIEPCHBIX cucTemax. cTuHHbIe
pactBopsl. [IpeacTaBienne o KOJIOUIHBIX
pactBopax. CriocoObI BEIPAKEHUS
KOHIIEHTPALIUK PACTBOPOB: MaccoBasi 10JIs
BEILIECTBA B PaCTBOPE, MOJISIpHAs
KoHIIeHTpauus. Haceilennsie u
HEHACBHILIEHHBIE PACTBOPHI, PACTBOPUMOCTb.
Kpucramnoruaparsi.






Xumust. 10-11 xnaccst (yriayOnéHHbINH ypOBEHb)

I xpucTammMyecko peETKH KOHKPETHOTO
BEILECTBA.

OOBSICHATH MEXaHU3M 00pa30BaHMUS
KOBAJICHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHbIN). Onpeaensitsb
BAJICHTHOCTb U CTETIEHb OKUCJICHHUS
XUMHYECKHUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO COCTABA.
OOBSCHATH 3aBUCUMOCTh CBOMCTB
BEILIECTB OT BUJIa XUMUUYECKOU CBSI3H U
THUINA KPUCTAUIMYECKON PEIIETKH.
[IpoBOAUTH BBIUUCIICHHUS C
HCIIOJIb30BAHUEM IIOHSTUS «MACCOBASI
JIOJISl BEILIECTBA B pACTBOPE»
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Knaccudukamnus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEILIECTB.
IKCNepUMEeHTAIbLHbIE MEeTOAbI H3yYeHUs
BellECTB M UX NMpeBpAllleHUI:

* JlemoHCTpanuu:

-  MOJENIU KPUCTAUIMYECKUX PEIIETOK.

» PacuérHble 3a1auu:
- C HCIIOJIb30BAaHHEM MOHATHH «MacCOBas
JIOJISI PACTBOPEHHOT'O BEIIECTBAY», «MOJISIpHAs
KOHIICHTALIMS

1.3

XUMHYECKHE PEAKITUHI

19

Knaccudukaiums XuMUYECKUX peakifii B
HEOPraHW4YECKOU U OPTaHNYECKON XUMUH.
3aKOH COXpaHEHUsI MACChl BEILIECTB; 3aKOH
COXPAHEHHUsI U MPEBPAILICHUS SHEPTUU TTPU
XUMHUYECKHUX peakiusx. TerminoBbie 23QGeKThl
XUMHUUYECKUX peakuui. Tepmoxumumyeckue
YpaBHEHHMUS.

CKOpOCTh XMMUYECKOW peakLuy, ee
3aBHCHUMOCTD OT Pa3INYHBIX (PAKTOPOB.

I" oMOreHHbI€ U FETEPOTEHHBIE PEAKIIH.
Karanus u xaranusaTtopsl.

OObpaTuMble 1 HEOOpAaTUMBbIE PEAKIIUU.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DaKTophl,
BIIUSIOLIUE HA MOJOXKEHUE XUMUYECKOTO
paBHOBECHSI: TeMIIEpaTypa, 1aBJICHUE

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHIA
(BBLIETATH MX XapaKTepHbIC IPU3HAKK) U
MIPUMEHSATH 3TU MOHATHS TIPU ONIMCAHUH
COCTaBa U CTPOECHUS BELIECTB, JJIS
OOBSICHEHUS OTJIETBHBIX (PAKTOB U
apiennit. Knaccudunuposartb
XUMHUYECKHUE PEAKIUU MO Pa3IMYHbIM
MpU3HaKaM (YUCILy U COCTaBy
pearupyromnx BEUIECTB, TEMIIOBOMY

s dexTy peakiuu, U3MEHEHUIO CTeNeHen
OKHUCJICHUS JIEMEHTOB, 00paTUMOCTH,
YYaCTHIO KaTaJIu3aTopa U T.I1.);
CaMOCTOSITEILHO BBIOUPATh OCHOBAHUS U
KpUTEPHUU TS KIaccuukamm

XUMHNYECKUX
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depnepanbHas pabouas mporpamma | >

Y KOHLIEHTPALlUH BEIIECTB, y4aCTBYIOIINX B
peakiuu. [Tpuniun Jle Ilarense.
DIIEKTPOIUTUYECKAS TUCCOLIMALIHS.
CunbHbIe U c1a0ble AIEKTPOJIUTHI.

Crenenp nucconuanuu. Monnoe
npoussederue 600vi. Cpena BOTHBIX
pPacTBOPOB: KUCJIOTHAs, HEUTpAJIbHAS,
mienoyHas. Bogopoausiit mokasarens (pH)
pactBopa. ['uaponus cosei.

Peakuuu nonHoro oomeHa. OKUCIUTENBHO-
BOCCTAHOBUTEIIbHbIE peakiu. CTerneHb
okucieHus. OKUCIUTENb U
BOCCTAHOBUTEIIb.

[Iporieccrl OKUCIEHHS U BOCCTAHOBJICHUSI.
Baxuenme OKUCIUTENN U
BOCCTAHOBUTENU. MeTO 3JIEKTPOHHOTO
OanaHca. DJIEeKTpOIU3 paCTBOPOB U
pacIuiaBOB BEIIECTB.
IKCcNePpUMEHTAIbHbIE METOAbI H3y4YeHUsI
BELECTB M UX NPeBpPALLeHHI:

. JleMoHCTpauu:

- paznioKeHue NepoKcua BOAopoaa B
MPUCYTCTBUU KaTaJIU3aTopA.

. JlaGopaTopHBIE OIBITHI:

- IIPOBEACHUE PEAKLIIM HOHHOTO
oOMeHa;



Xumus. 10-11 xnaccs! (yrimyOnéHHBIA YPOBEHB)

peaKiuu.

OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUU C YUETOM HUX
YHEPTreTHUUECKUX XapaKTEPUCTHK,
XapakTep U3MEHEHHS] CKOPOCTH
XUMUYECKOU PEaKIMU B 3aBUCUMOCTH OT
pa3IUYHBIX (DAKTOPOB, a TAKXKE XapaKTep
CMEIICHUSI XUMUYECKOTO PABHOBECHS IO
BJIUSHHUEM BHEIIHUX BO3IEUCTBUU
(mpuniun Jle [aremse).

PackpbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINN
IIOCPEACTBOM COCTABJICHUS
AIIEKTPOHHOTO OajaHca 3TUX PeaKIlHii;
peaxiuiit FOHHOTO 0OMEeHa MyTeM
COCTaBJICHUS UX TIOJIHBIX U COKPAIIEHHBIX
WOHHBIX YPABHEHU; peaKui TUAPOIN3a,
peakIuii KoMIIeKCooOpa3oBaHus (Ha
MPUMEPE THIPOKCOKOMILIEKCOB IIMHKA U
ATIOMUHUSA).

[IpoBOIUTH M OMUCHIBATH XUMUYECKUM
AKCIIEPUMEHT: ONPEAEIEHUE CPEIbI
BOJIHBIX PACTBOPOB BELIECTB; IPOBEICHUE
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- OmpeJleNIeHUe Cpeabl PACTBOPOB BELIECTB C
MTOMOIIbI0 YHUBEPCAJIBbHOTIO NHINKATOPA.

* [IpakTuueckue paboTHI:
No 1. Bnusinue paznuyHbiX pakTopoB Ha
CKOPOCTbh XUMHYECKOUN pEAKIUU;
No 2. Bnusinue paznuyHbiX pakTopoB Ha
ITOJIOXKEHNE XUMUYECKOro paBHOBecusT; Ne 3.
XUMHYECKHE PEAKIIUH B PACTBOPAX
ANEKTPOJIUTOB.

* PacuétHrle 3a1aun;
- pacuéThl Macchl BEIIEeCTBA WM 00beMa
ra3oB 10 U3BECTHOMY KOJINYECTBY BEILIECTBA,
Mmacce
WK 00bEMY OJIHOTO M3 YYaCTBYIOUIUX B
pEeaKIK BEUIECTB;
- BBIYMCIICHHE MACCOBOW JI0JIM U MOJIIPHOMN
KOHLICHTPALlUX BEIIECTBA B PACTBOPE;
- BBIYUCJICHHE MacChl (00beMa, KOJIMIeCTBa
BELIECTBA) MPOAYKTA PEaKLUH, €CIIA OJHO U3
BEILIECTB JIaHO B BUJIE pacTBOpa C
ONPEAECICHHON MACCOBOM J0JIEN
PacTBOPEHHOTO BEILIECTBA

peaKuHﬁ HOHHOTO 06MeHa; HN3YyUCHHC
BJIMSAHHSA Pa3JIMIHBIX q)aKTOPOB Ha
CKOPOCTDb peaKHI/Iﬁ H ITOJIOXKCHHUC
XUMHUYICCKOTI'O paBHOBCCHA.
CJ'IGI[OBaTB IMpaBHJIaM I10JIb30BaHUSA

XUMHYECKON OCYZ0M U 1a00paTOPHBIM

obopynoBanuem. IIpencraBisiTh

PE3YIbTATBI XUMHWYCCKOI'O SKCIICPUMCHTA

B (hopme 3amucH ypaBHEHUN
COOTBETCTBYIOIUX PEAKLINN U J€1aTh
BBIBOJIBI HA X OCHOBE. IIpoBOAUTH
BBIUMCIICHUS: C UCTIOJIb30BAHUEM
MTOHATHS «MaccoBas 10J1s BEIIECTBA B
pacTBOpE», a TAKKE 110 YPABHEHUAM
XUMUYECKUX PEaKLMii, B TOM YUCIIE
TEPMOXUMUYECKUE PACYETHI

Hroro no pazneny

39
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Pasnen 2. Heopranndeckast XuMust

2.1

Hemeramisl

31

[Tonoxxenue HemeTasoB B [lepuoguueckoi
CHCTEME XMMHYECKHUX djeMeHTOoB JI. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMOB. OU3NYECKHUE CBOMCTBA HEMETAILIIOB.
AJnoTponus HEMETAIIIOB (Ha MpUMeEpe
KHCIIOpoJia, cepsl, hochopa u yriaeposa).
Bonopon. [lonyuenue, puzndeckue u
XUMHYECKHE CBONCTBA (PEAKIINH C
METaJJIaMM ¥ HEMETaJlllaMHi, BOCCTaHOBJICHHUE
OKCHJIOB M COJICH).
I uapuasl. TOMITMBHBIE YIEMEHTBL.

[" anorensl. HaxoxaeHnue B npupojie, CiocoObl

MONydeHUsT  (PuU3nueckue W XUMHYCCKHE

CBOMCTBA.
I' annorenoBonopoxasl. Baxxueimmue
KHUCJIOPOJICOAEPKAIIUE COSTUHEHUS
rasioreHoB. JlabopaTopHble U
MIPOMBIIIJICHHBIE CTIOCOOBI TIOJTYICHHS
rajioreHoB. [IpuMeHeHne rajoreHoB U ux
COEIMHEHUN.
Kucnopon, o30n. JlabopaTopHbie u
MIPOMBIIIJICHHBIE CTIOCOOBI TTOTYYCHUS
Kkucioposa. PU3nvecKrue U XUMUYECKHE
CBOMCTBA KUCJIOPOJIa U 030HA; UX
npuMeHeHne. OKCUbI U TEPOKCHUIBI.

PackppIBaTh CMBICIT U3y4aeMbIX OHATHN
(BBLIETATH UX XapaKTEPHBIE MPU3HAKH) U
IIPUMEHSATH 3TU MOHATHS IIPU OIIMCAHUU
COCTaBa M CTPOCHUS BEUIECTB, IS
O0OBACHEHUS OTAEIbHBIX (PAaKTOB U
saBieHui. OOBACHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHNUH CBOMCTB
HEMETAJUIOB U UX COEAUHEHUH C YUETOM
CTPOECHUS UX aTOMOB U MOJO0KEHUS B
Ilepuoanueckoi cucTeMe XMMHYECKHUX
anemenToB 1. 1. Menaeneena.
XapakTepu30BaTh (OMUCHIBATh) 00IIIHE
XUMHUYECKHE CBOMCTBA HEMETAJIOB, UX
BOXHEUIIMX COCIMHEHUN, MOATBEPKAas
3TO OMMCAHHUE IPUMEPAMH YPABHEHHU I
COOTBETCTBYIOIINX XUMUYECKUX
pEAKLIUH.

CocTaBisiTh ypaBHEHUS OKUCIUTEIIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKLIMMI U peaKIui
MOHHOTO OOMEHa M pacKphIBaTh UX
CYIIHOCTb C MOMOILBIO 3JIEKTPOHHOTO

OanaHca ¥ HIOHHBIX YpaBHEHUH.
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Cepa. Haxoxienue B mpupoie, Crocoobl
noJryueHusi, Gu3nuecKre U XMMHUUECKHe
coiictBa. CepoBOAOPOI, CyTbMOUIBI.
Oxcupst cepri(1Y) u (VI). Cepaucras u
cepHasi KUCIOTHI ¥ uX comi. OCOOEHHOCTH
CBOMCTB CepHOM KHUCIOTHL. [Ipumenenune
Cephl U €€ COeTUHEHUI. A30T.
Haxoxnenue B npupojie, cnocoosl
MOJTYYCHHUS, ((U3UICCKUE K XUMUICCKUE
CBOMCTBAa. AMMUAK, HUTPUIbI. OKCHIBI
a30Ta. A30THCTas U @30THAsI KUCIOTHI M UX
con. OcoOEHHOCTH CBOMCTB a30THOM
kucnothl. [IpuMenenue azora u ero
coeMHeHu. A30THBIE yI0OpEHUSI.
dochop. Haxoxxaenue B mpupoe,
CHocoObI ONTy4eHus, (GU3NIECKHe U
XUMHYecKHe cBoiicTBa. Pocuabl u
dhochun. Oxcuast Gocdopa,
optodochopHast KUCIOTa U €€ COJIH.
Memadghocgoprnas u nupoghocghopnasn
Kuciomol, pocghopucmas u
Gocpoprosamucmas KUCI0mol.
[Tpumenenue pocopa 1 ero CoeTUHEHHIA.
dochopubie ynodpeHus. YTiaepo.
Haxoxnenue B mpupoie, criocoobl
MOJIy4eHUS, GU3NIECKUE U XUMUIECCKUE
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cBoiicTBa. OKCHUIBI



Xumus. 10-11 xnaccs! (yrimyOnéHHBIA YPOBEHB)

XapakTepHu3oBaTh BIMSIHUE HEMETAIUIOB
Y X COCIMHEHNI Ha )KMBBIE OPTaHU3MBI;
OINMCHIBATh NPUMEHEHHE B PA3INIHBIX
00J1acTAX MPaKTHUECKOH 1A TEIIbHOCTH
YeJioBeKa.

[ToaTBepkaaTh CyIleCTBOBAHUE
TE€HETUYECKOMN CBS3H MEXKIY
HEOpPraHMYECKUMU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaKIuu.

[IpoBoauTs peakuuu,
MIO/ITBEPKAAIOIINE KaUeCTBEHHBIN
COCTaB BEILIECTB; Paclo3HaBaTh
OMBITHBIM ITYTEM AHHOHBI,
MPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Habmxronate 1 onuceiBaTh
JI€MOHCTPAI[MOHHBIN 3KCIIEPUMEHT;
CaMOCTOSITENBHO MIaHUPOBATH,
MIPOBOJUTH M ONMUCHIBATH XUMUYECKUN
AKCIIEPUMEHT (J1a00paTOPHBIE ONBITHI U
IIpaKTU4YECKUE padOThl); IPEACTABIATh
PE3yJIbTaThl XUMHUUYECKOT O IKCIIEPUMEHTA
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yraepoaa(Il) u (IV), yronbHas KuciaoTa u
ee conu. [Ipumenenue yriaepoaa u ero
COEJIMHEHUMN.

Kpemuuii. Haxoxaenue B mpupoje,
crocoObl OJy4YeHus, (PU3NUECKHE U
XUMHYECKHE CBOMCTBA. OKCUT
kpeMuusi(I'/), kpeMHueBas KucioTa,
cuiukatel. [IpumMenenrne KpeMHUs U ero
coequHeHnil. CTEKII0, €ro nojJy4eHue,
BHJIBI CTEKOJI.

JKCIepUMEHTAIbHbIE METOIbI H3yYeHHS
BelIEeCTB M UX NPeBPALlCHU:

. JleMoHCTpauu:

- 00pa3ilbl HEMETAIIOB;

- ropeHue cepsl, pocdopa, xenesa,
MarHusi B KUCJIOPOJIE.

. JlaGopaTopHbBIE OTIBITHI:

- KaueCTBEHHbIE peaKuu

HA HEOPraHWYECKUE NOHBI U KaTHOH
BOJIOPOJA;

- MOJTy4eHHE U COOMpaHUe ra3oB.

. [IpakTudeckue pabOTHI:

Ne 4. Perienne skcriepuMeHTaIbHBIX 3a4a4
o Teme «l ajmoreHsn»;

Ne 5. Pemienne 3kCriepuMeHTANIBHBIX 33124
no TeMe «Cepa U ee COeTUHEHUSD.



Xumust. 10-11 xnaccst (yriayOnéHHbINH ypOBEHb)

B (hopMe 3amKcCH ypaBHEHUI
COOTBETCTBYIOLIMX PEAKLUH U I€TaTh
BBIBOJIBI HA MX OCHOBE.

CrnenoBath IpaBuiIaM MOJIb30BaHUS
XUMHUYECKOU MOCYZI0M U J1a00paTOpHBIM
obopynoBanuem. [IpoBoauTh
BBIYMCIICHUS IO YPABHEHUSM
XUMHYECKHUX PEAKIUMN.
CamocTOATENBHO IIIaHUPOBATh U
OCYIIECTBJIATH CBOIO [T03HABATEIBHYIO
NESATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYNIIOBOM yueOHOM
NESATEIBHOCTH
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Ne 6. Pemienue OKCIICPUMCHTAJIbHBIX 3aJ1a4 I10

TeMe «A30T U pocdop U UX COeTUHEHUS.
* PacuérHblie 3a1a4u:

- BBIYHCJIICHHEC MACChl BCIIICCTBA U1 o0beMa

ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce Wik 00beMy OJTHOTO U3 YYaCTBYIOIINX
B PEaKIIMU BEIIECTB;

- BBIUHCIJIEHUE Macchl (00beMa, KOIMYEeCTBa
BEIIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJTHO
U3 BEILLECTB UMEET NPUMECH;

- BBIUMCIJIEHUE Macchl (00beMa, KOIMYEeCTBa
BELIECTBA) MPOJYKTa pEaKLuu, €CIIH OJTHO U3
BELIECTB JJaHO B BUJI€ PAaCTBOPA C
ONpEIETICHHON MacCOBOM A0JIen
PacTBOPEHHOT'O BEILECTBA;

- BBIYHMCIICHUE BbIXOJa MPOAYKTA peakluu
OT TEOPETUYECKH BO3MOKHOIO

2.2

MeTamet

23

[Tonoxenue metamnos B [lepuoanueckoit
CHUCTEME XMMHUUYECKHUX DJIEMCHTOB.
Oco0EHHOCTH CTPOEHUS dIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB.
Pacnpocmpanenue xumuueckux snemenmos-

Memaios 8 3eMHOU Kope.

PackpsIiBaTh CMBICII H3y4aeMBbIX TOHATUN
(BBLIEIATH UX XapaKTepHbIE MPU3HAKK) U

NPUMEHSITh 3TH TIOHSTHS TPU OTIMCAHUH
COCTaBa U CTPOCHUS HEOPTraHUIECCKUX
BEIICCTB, JIJIS1 OOBSICHEHUS OTICIBHBIX
¢dakToB
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O6mue ¢pu3nueckre cBOWCTBa METAIIOB.
[IpumeHeHne MeTamioB B ObITY, IPUPOJIE
u TexHuke. CruiaBel METAILIOB.
DIEKTPOXUMUYECKHUN sl HANIPSXKEHUM
MeTatoB. O01ue crnocoObl MOTYYEHHUS
METaJIOB: THJIPOMETAILTYPT U,
MUPOMETALTYPTHsl, JIEKTPOMETAILITYPIHSL.
[ToHsATHE O KOPPO3UHU METAIUIOB.
CriocoObl 3alIMTHI OT KOPPO3HUHU.

OO6m1as xapakTepucTika MeTaoB |A-
rpymisl [lepponnueckoil cucTemsl
XUMHYECKHX dJIeMeHTOB. Hatpuit u kanuit:
nojy4deHue, GU3nIecKre u XUMUIeCKHIe
CBOICTBA, IPUMEHEHUE TIPOCTHIX BEIIECTB
U X coenuHeHuid. Oo0mas
xapakTepuctuka metamioB [TA-rpynms
[leproauyeckoil cucTeMbl XUMHUYECKHUX
DJIEMEHTOB. MarHuil v KaiabIui:
noJiyueHue, Gu3nuecKkre U XuMHUIeCcKHe
CBOICTBa, MPUMEHEHUE POCTHIX BEIIECTB
"1 uX coenuHeHni. JKeCTKOCTh BOJBI U
CHOCOOBI €€ yCTpaHeHHUSI.

ANIOMUHMHN: TIONTyYeHHe, (PU3HIECKue U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTOTr0 BEIIECTBA U €0 COETUHEHUN.
AmdoTepHbIe CBOWCTBA OKCH/IA






Xumust. 10-11 xnaccst (yriayOnéHHbINH ypOBEHb)

U SIBJICHUIA.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHHMHU CBOMCTB 3JIEMEHTOB -
METAJUIOB U UX COCIMHEHHI C yUETOM
CTPOEHUS UX ATOMOB U IMOJIO0KEHUS B
[Tepuonnueckoi cucTeEMe XUMHUYECKHUX
anemenToB J. 1. Meneneena.
XapakTepu30BaTh (OMHUCHIBATh) 00IITHE
XAMHUYECKHUE CBOMCTBA METAIIOB, HX
BOKHEUIIIUX COCTMHEHUM, TTOATBEPKIast
3TO OMHUCAHUE IPUMEPAMH YpPaBHECHHI
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKkIyii; TPUMEHEHUE METAJJIOB B
Pa3IUYHBIX 00IACTIX MPAKTUYECKON
JIeSITEILHOCTH YEJIOBEKa, a TAKKE
HCIIOJIb30BAHUE UX JIJISI CO3JIaHHUs
COBPEMEHHBIX MAaTEPUAIIOB U
TeXHOJ0rni. ONUCHIBAThH CITOCOOBI
3alIUThl METAIIJIOB OT KOPPO3HUH.
PackpsiBaTh CYIIHOCTH OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIIU
MOCPECTBOM COCTABJICHUSA
IEKTPOHHOTO OajaHca TUX PEaKIIH.
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TUAPOKCHUIA ATTFOMUHUS,
TUAPOKCOKOMIUIEKCHI AIIFOMUHUS.
OO01mas xapakTepucTUKa METalIOB
no60ouyHbIX oArpym (b-rpyrm)
[Teproandeckoit CUCTEMBI XUMHUYECKUX
3JIEMEHTOB.

OU3NYECKUE U XUMHUYECKHE CBOKMCTBA
Xpoma U ero coeauHeHnil. OKCUIbl 1
ruapokcuasl xpoma(Il), (IIT) u (VI).
XpomaTel U TUXPOMATBI, UX
OKHUCIUTENbHBIE cBOMCTBA. [lonyuenue u
IPUMEHEHUE XpOMa.

Du3nyecKue 1 XMUMUYECKUE CBOKMCTBA
Maprasiia 1 ero coeinHeHuid. OCHOBHbIE
coenunenust Mmapranua (1), (IV), (VI) u
(VII). [lepmanranar kanus, €ro
OKHCIIUTEIbHBIE CBOMCTBA.

®U3NYECKUE U XUMHUYECKHE CBOMCTBA
’Kenesa U ero coequHeHui. OKCHUBI,
rugpokcusl ¥ conu xenesa(Il) u (1I1).
[TonyueHne n MpUMEHEHHE Kele3a U €r0
CIJIaBOB.

Menp: nonyuenue, Gu3NIECKue U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTOTr0 BEIIECTBA U €r0 COCTUHEHUM.
Hunak: nonyyenue, Gpu3nyecKue u
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XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHUC






Xumus. 10-11 xnaccs! (yrimyOnéHHBIA YPOBEHB)

[IpoBoauTh peakuuu,
MOATBEPIKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4aEeMbIX BEIIECTB,
pacIio3HaBaTh ONBITHBIM ITYTEM HOHBI
METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX
pacTBopax.

[IpoBOIUTH M OMUCHIBATH XUMUAYECKUN
AKCIIEPUMEHT (J1a00paTOPHBIE OMBITHI U
MpaKkTUYeCcKue paboThl); MPEICTABISThH
pe3yabTaThl XHMUYECKOTO
AKCIIEpUMEHTA B popMe 3arucu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKLIMI
U JIeJIaTh BBIBOJIbI HA UX OCHOBE.
CrnenoBath NpaBuiIaM MOJIb30BaHUS
XUMHYECKOU TOCYI0M U J1ab0paToOpHBIM
obopynoBanuem. [IpoBoauTh
BBIYMCIICHUS IO YPABHEHUSM
XUMUYECKUX PEAKIUH.
CaMocCTOATENBHO IIIaHUPOBATh U
OCYILIECTBIIATH CBOK) ITO3HABATEIBHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B TpyNIoBOi yueOHOM
NEATEIbHOCTH
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IIPOCTOTO BEIIECTBA U €r0 COSTUHEHU.
AmMdoTepHbie CBOMCTBA OKCHIA U
TUAPOKCHUIA IIMHKA, TUAPOKCOKOMILIEKCHI
IUHKA.
JKCNEePUMEHTAIbHbIE METOAbI U3yYeHUsI
BellleCTB M UX NMpPeBpalleHMii:

* JlemoHcTpauu:

- KOJUTIeKIUsl «MeTasuibl U CIIaBhIY;
-  B3aMMOJEHUCTBHE IIEIOYHBIX U
HIEJIOYHO3EMENIbHBIX METAJNIOB C BOJIOM
(BO3MOYXHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB).

* JlaGopaTopHBIE OTBITHI:
-  B3aMMOJEHCTBHE IEIOYHBIX U
IEJIOYHO3EMEIIbHBIX METAJJIOB C BOJIOM
(BO3MO>XXHO MCITOJIb30BaHHE
BUJIEOMATEPHUAIIOB);
- B3aMMOJICUCTBUE TUAPOKCHJIOB aIFOMUHUS
Y [IMHKA C paCTBOPAMH KUCJIOT U ILLIEJI0YEH;
- Ka4YeCTBEHHbIC PEAKIIMU HA KATUOHBI
METaJlIOB.

* [IpakTuyeckue paboThI:
Ne 7. Pemienne dKkCriepuMEHTaIbHBIX 3a1a4 110
teme «MeTaJuibl TTIaBHBIX MOATPYIIY;
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Ne 8. Pemenune skcriepuMEHTAIBHBIX 34134 110

TeMe «MeTasuibl MOOOYHBIX MOATPYIIID.

* PacuéTHbIC 3a1a4H:
- BBIYHCIICHHE MacChl (00BbEeMa, KOJTMIECTBA
BEILIECTBA) MPOAYKTA PEaKIUU, €CJIU OJTHO U3
BEIIIECTB JIaHO B BUJIE PACTBOPA C
ONPEICIICHHON MaCCOBOM JIOJIEH
PacTBOPEHHOTO BEIIECTBA, WJIM UMEET
MPUMECH;
- BBIYHCIICHHE MacChl (00beMa, KOJIMUeCTBa
BEIIIECTBA) MPOYKTA PEAKIIMH, €CITU OJHO U3
BEILIECTB JIaHO B BUJIE PACTBOPA C
ONpEIEIIEHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BENIECTBA;
- BBIYMCIICHHUE BBIXO/1a MPOIYKTa PEAKIUU
OT TEOPETUUYECKU BO3ZMOKHOIO

Hroro no pazneny o4
Pa3nen 3. Xumud u )KU3Hb
3.1 9

MeTo/1pl MO3HAHUS B
XHUMHUH.
XUMHUS U KU3HD

Posb xumuu B o0ecrieyeHuu yCTOMYNBOIO
pa3BuTus yenoBevecTBa. [loHsATHE 0 HAYUHBIX
MeTOoJAax IMO3HaHUs U METOJO0JIOTMH HAyYHOTO
uccnenoBanus. HayuHble mpuHINIIBI
OpraHM3aluy XMMUYECKOr0 MPOU3BOJICTBA.

HpOMI)IHIJ'IeHHI)IG CIIOCOOBI IMOJIYUCHUSA

PackpsIBaTh pOJIb XMMUHU B pELICHUU
DYHEPIreTUYECKUX, CHIPEBBIX U

OKOJIOTHYECKHUX HpO6J'IeM YCIO0BCUYCCTBA,

OIMCHIBATH OCHOBHBIC HAIPABJICHHUS
Pa3BUTHS XUMUYECKON HAYKH U
TEXHOJIOTHH.

[TpumensTh NpaBuiia 6€30MacHOr0
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BaXHEHIINX BEIIECTB (Ha MpUMepe
MIPOU3BOJICTBA aMMHUAKa, CEPHON KHUCIIOTHI,
MeTaHoJa). [IpombiluieHHBIE CTTOCOOBI
MOJIyYEHUSI METAJIJIOB U CIUIABOB.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelbl U ero nociueacTsus. [lpobnema
nepepadomxu 0mxo008 u noOOUHbIX
npodykmos. Ponb XumMuu B 00€CicUeHUN
AHepreTUYecKon 6ezonacHocTu. [lpunyunsi
«3enenHou xumuuy.

XuMHS U 30pOBbE YEIIOBEKA.
JlekapcTBeHnble cpenctna. [Ipasuiia
HCII0JIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB. Pojib XuMuu B pa3BUTUU
MEUIHBI.

Xumus nui. OCHOBHBIE KOMITOHEHTHI
muy. [Tumessie no6aBku. Poiis xumun B
o0ecrie4eHnH MUIEeBOi 0e30MacHOCTH.
KocMmernueckue u napdromepHbie
cpeactBa. berroBast xumus. [IpaBuna
0€30MMacCHOr0 UCIOJIb30BaHUS MPENnapaToB
OBITOBOM XMMUU B TTIOBCETHEBHOM JKU3HHU.
XuUMHS B CTPOUTENLCTBE. BaykHenmume
CTpOUTEbHBIE MaTepUaibl (LIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTEIBHBIX
MaTepuaios.






Xumust. 10-11 xnaccst (yriayOnéHHbINH ypOBEHb)

oOpallleHus ¢ BeIeCTBaMH,
UCII0JIb3YEMBIMHU B MIOBCEIHEBHOM
YKU3HU; a TaK)Ke MpaBuiia 0€30MacHOro
MOBEJICHUS B IIEJISIX COEepeKEHUS
370POBbS U OKPYXKAIOUIEH TPUPOTHOMN
Cpebl; MOHUMATh OMAaCHOCTh
BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI
ONPEIETICHHBIX BEIIECTB, CMBICII
nokazarens I1/IK, mosicHsaTh Ha
npuMepax crocoObl yMEHbBIIICHUS U
MPEeAOTBPAILEHUS X BPETHOTO
BO3JICUCTBUS. AHATU3UPOBATH U
KPUTHYECKH OLIEHUBATh HH(POPMAITHUIO,
CBSI3aHHYIO C XUMHUUYECKUMU TMIPOIIECCaMu
U UX BIIMSTHUEM Ha COCTOSTHUE
OKPYKaIoIIEeH CPebl.

Hcnons30BaTh MOMYYEHHBIC 3HAHUS U
npeAcTaBieHus 0 chepax AesITeIbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH
TEXHOJIOTUSIMU, KaK OCHOBY JIJIsi
OpHEHTALlMU B BBIOOpE CBOEH OymyIien
npodhecCHOHABHON AESITEIILHOCTH.
Hcnonbs30BaTh CUCTEMHBIE XUMUYECKHE
3HAHUSA JUTsI OOBSICHCHHUSI U

MMPOTrHO3UPOBAHUSA HBHCHHﬁ,
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XUMHUA B CEJILCKOM XO3SICTBE.

Opranuveckue U MUHEpajIbHbIe YI0OpEHUS.

Heoprannueckue Matepuasl
(KOHCTPYKIIMOHHBIE MaTEpHUaJIbl, KPACKH,
CTEKJIO, KepaMuKka). Marepuansl s
anexkTpoHuku. HanotexHnonorun

MMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUPOAY, IPOTHO3UPOBATH,
aHAJIM3UPOBATh U OLIEHUBATh C MO3ULIUN
HKOJIOTMYECKON O€30MacHOCTH
MOCIIEZICTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JIEATEIbHOCTH
4elloBeKa, CBA3aHHOMN ¢ epepadoTKON
BEILIECTB; UCII0JIb30BATh MOTYyYEHHbIE
3HAHUS ISl IPUHSTUS TPAMOTHBIX
pelIeHuii mpoOieM B CUTYaIUsX,
CBSI3aHHBIX C XUMUEH.

[IpyHuMaTh yyacTte B 00CYKICHUU
poOIeM XUMUYECKON U IKOJIOTUUECKOM
HaIpPaBJICHHOCTH, BHICKa3bIBaTh
COOCTBEHHYIO TIO3UIIUIO MO MpolemMe U
npeagaratb BO3MOXHBIE TyTH €€

perieHus
Htoro mo pazaeny 9

OBIIEE KOJIMYECTBO 102

YACOB I1O ITPOTPAMME
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B 0O3HAKOMUTENILHOM IUIaHE M HE BKJIFOUAIOTCS B COCTAB MpeIMETHBIX pe3yibTraTtoB ocBoeHus OOIT COO.
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