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IMNOACHUTEJIBHAS 3AIITMCKA

[Ipennaraemasi mporpaMma Mo XMMHUHU PACKpPBIBAET COJEp:KaHHe OOydeHUs
xumun  ydammxcs 10-11 xmaccoB 001meoOpa3oBaTeNbHBIX OpraHU3aIiil  Ha
yrayonenHom ypoBHe. [Iporpamma coctaBiena Ha ocHOBe (DYyHIaMEHTAILHOTO
aapa cojepxkaHus oOmiero oOpa3zoBaHUs, TPeOOBaHMI K pe3ysbTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelbHOM MPOrpaMMbl  CpeaHero  (MOJHOro) — oOmIero
o0Opa3oBaHus, MIPEICTABICHHBIX B denepanbHOM rocyJapCTBEHHOM
oOpa3oBaTeILHOM CTaHJAApPTe CpeaHero (MOJIHOTO) OO0Iero oOpa3oBaHUS W
IPUMEPHON MTPOTPaAMMBI 10 XUMHH CPEIHETO (TI0JIHOTO) 00IIero o0pa3oBaHus.

Coneprxanue 00y4eHUs! peaii30BaHO B yU€OHMKAX XUMHUU, BBITYIIEHHBIX
U3J1aTeIbCTBOM «/JIpoday:

—Epemun B. B., Ky3pmenko H. E., Tepenun B. U., [Ipo3nos A. A., JIynun
B. B. Xumus 10 kiacce (yriyOieHHBIN YPOBEHbB);

—Epemun B. B., Ky3smenko H. E.; Ipo3noB A. A., Jlynun B. B. Xumus 11
kJacc (yriryOJIeHHBIA YPOBEHb).

Y4eOHblil TnpeaMeT «XUMHUsD» Ha YPOBHE YIIyOJIEHHOTO H3YyUYEHMS
3aHUMAEeT BAXKHOE MECTO B CUCTEME €CTECTBEHHO-HAay4YHOT'O OOpa3oBaHUs
yagamuxcss 10—11 xmaccoB cpenner mkoasl. HM3ydenune npenmera,
peanuszyemMoe B ycioBUsSIX  auddepeHIupoBaHHOTO, npoUILHOTO
oOyueHusl, MPU3BAHO o0ecnevurh 00111€00pa30BaTEIbHY IO
1 OOLIEKYJIbTYPHYIO MOJITOTOBKY BBIIIYCKHHUKOB IIKOJbI, HEOOXOIHUMYIO
JUISL alaliTalud UX K OBICTPO MEHSIOUIUMCS YCJIOBUSAM KU3HU B COLIMYME,
a TakXe JJIs IPOJOJIKEHUsI OOyUEeHHUSI B CPEAHUX CHElHaIbHbBIX U BBICIINX
yU4eOHBIX OpraHU3alMsAX, B KOTOPBIX XWUMHS SBJISIETCI OJHOM U3
IIPUOPUTETHBIX JAUCIUIIIINH.

B npanHoli paboueil mporpamMMe Ha3HAYCHHE TMpeaMeTa «XUMUS»
IOJIy4aeT MOAPOOHYIO HHTEPOPETALHIO B COOTBETCTBUU
c OCHOBONOJIAratOIUMH ITOJIOKEHUSIMU Crannapra
O B3aMMOOOYCJIOBJIEHHOCTU LIEJIEH, COAEpKaHUs, PE3yJIbTaTOB OOyUYEHUSs
U TpeOOBAaHUNW K YPOBHIO IMOATOTOBKHM BBIYCKHUKOB. CBHUIIETEIHCTBOM
TOMY SIBJISIFOTCS CJI€AYIOIIME BHIMOJIHSEMbIE MPOrpaMMoOi (DyHKITUU:

— WH(POPMALIMOHHO-METOINYECKas, peanuzanus KOTOPOM
oOecrnieunBaeT MNOJIy4E€HHUE TPEJICTABICHUS O LENAX, COACpPKAHUU, OOLIeH
cTpaTterud oOy4YeHHUsl, BOCIIMTAHUS U PA3BUTHUS 00yUarOIIMXCs CPEACTBAMU
NpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO npoguis;

—  OpraHW3alMOHHO-IUIAaHUPYIOIIAasi, KOTOopas MNpeaycMaTpUBacT
OIpEJICJIEHUE: IPUHLMIIOB CTPYKTYPUPOBAHUSI M IIOCJIE€HOBATEIBHOCTH
M3y4YeHHUs] Y4eOHOro MaTepuaia, KOJIMYECTBEHHBIX M KAYE€CTBEHHBIX €To
XapaKTEPUCTUK; MOAXOJIOB K (POPMHUPOBAHUIO COACPKATEIbHOU OCHOBBI
KOHTPOJSI M OILEHKHM O0O0pa3oBaTeNbHBIX JOCTHXXEHUN 00ydYaromumxcs
B paMKax HMTOTOBOM arrtecTtanud B (OpMe €IMHOro TOCYIAapCTBEHHOTO
AK3aMeHa M0 XUMUHM.

[Iporpamma pajist yrayOJEHHOTO HM3y4YE€HHUS XUMHM: YCTAaHABIMBAET
WHBAPUAHTHOE MOPEAMETHOE COJAEpKaHUE, 00sA3aTeIbHOE ISl H3yUYEeHUS



B paMKax OTAEIbHBIX TMpoduieii, npeaycMaTpuBaeT paclpeereHue
U CTPYKTYpPUPOBAaHHE €ro IO KJjlaccaM, OCHOBHBIM COJI€PKATEIbHBIM
JUHUSIM/pa3fesiaM Kypca; JaéT IPUMEpPHOE pacHpenciieHUE Y4eOHOTO
BPEMEHHU, PEKOMEHIYEMOro JJIsI U3Yy4YEHUsI OTACJIbHBIX TEM; Mpeaiaract
IIPUMEPHYIO  MOCJIEAOBATEIIBHOCTh M3y4YEHHUsI y4eOHOro wmarepuala
¢ yu€Ttom JIOTUKH IIOCTPOEHMUSA Kypca, BHYTPUIIPEIMETHBIX
U MEXIPEIMETHBIX CBA3€H; HJa€T METOAWYECKYIO0 UHTEPIPETALHIO LieJei
M 3aJa4y HU3y4YeHUs IpeaMera Ha yriayOJEHHOM YpOBHE C  Y4ETOM
COBPEMEHHBIX IIPUOPUTETOB B  CHUCTEME CpeJHEro oOpa3oBaHMUs,
COJIEP)KATEIbHOW XapaKTEPUCTHUKHU MJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS
OCHOBHOU oOpa3oBareyibHOU IIPOrpaMMBbI COO (MMYHOCTHBIX,
METanpeaMETHbIX, NPEAMETHBIX), @ TaKXE€ C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-NIO3HABATEJIbHBIX ACHUCTBUN YYEHHKA IO OCBOEHHUIO COACPKAHUSA
NpeaMera.

Ilo BceM Ha3BaHHBIM MNO3ULMSAM B MpPOTrpaMMe NOPEeAyCMOTpEHA
IIPEEMCTBEHHOCTh C OOYYE€HUEM XMMHUU B OCHOBHOM IIKOJIE.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O HPEJIMETA «XUMMUS»

B coorBerctBuM ¢ KoHUeNnTyaidbHbiMU —nosioxeHusmu  OI'OC  COO
O Ha3HAYCHUM TMPEAMETOB 0a30BOro U yriiyOJIEHHOTO YpPOBHEW B cUCTEME
nuddepeHiupoBaHHOr0 OOy4YeHUsI Ha 3aBepiiaromie crymnenu mkosbl (10—11
KJIACChl) y4eOHbIM mnpeaMeT «XHUMHsS» Ha YPOBHE YINIyOJIEHHOTO W3YUYEHHS
HallpaBj€H Ha peaJl3aluil0 MPEEMCTBEHHOCTH C MOCIEAYIOIIUM  3TaroM
MOJIYYEHUS] XUMHUYECKOTO O0Opa3oBaHUs B pAMKax M3YYEHHUS CIEHUAIbHBIX
€CTECTBEHHO-HAYYHBIX M XHUMHUYECKUX JUCIUIUIMH B By3aX W OpraHu3alusax
cpea”ero npodeccuoHaabHOrO oOpa3oBaHus. B 3Toil CBs3M u3yueHue mpeamera
«XuMUS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha pACHIMPEHHE W yriayOJeHue
TEOPETUYECKOW U  MPAKTUYECKOW TMOJATOTOBKH OOYyYaroUIuXcsi, BBIOPABIIMX
onpenenéHHbli  npopuiab 00ydeHHs, B TOM UHCIE€ C  MEpCIEeKTUBOMN
MOCIEAYIOLIETO MOTYYEHUS] XUMUYECKOTO 00pa30BaHUsl B CPEIHUX CHEIHAJIbHBIX
¥ BBICHINX Y4eOHBIX opranuzanusx. Hapsay ¢ atum, B cBete TpedoBanuit ®I'OC
COO «k mIaHupyeMbIM pe3yJibTaTaM OCBOSHUS OCHOBHOHM 0Opa3oBaTeIbHOM
IporpaMMbl  CpelHero oOmiero o0pa3oBaHUS M3y4YEHHE IMpeaMeTa «XHUMHUS»
OPUEHTUPOBAHO TAK)KE Ha PEIICHHE 3a7a4 BOCIUTAHUSA U COIMAIBHOIO Pa3BUTHS
oOyyarommxcsi, Ha (OpPMHUPOBAHUE Y HUX OOIIEUHTEIUICKTYaJbHBIX YMEHUH,
YMEHUM palMOHaNu3aluk y4eOHOro Tpyda M OOOOIIEHHBIX  CIIOCOOOB
NEeATEIbHOCTH, UMEIOIIMX MEXANCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.

CocTaBnsioliuMU NpeaMeTa «XuMHUs» Ha YpOBHE YIIIYyONEHHOTO M3Yy4EeHHS
ABJIAIOTCS  yIayOnéHHele Kypcbl — «Opranudeckas xumus» u  «OOmas
W HeopraHuyeckas xumus». l[lpu omnpeaeneHnr TOAXOIOB K OTOOPY
U CTPYKTYPHOM OpraHu3aliy COJEPkKaHUA 3THUX KypCOB B IPOTrpaMMe 32 OCHOBY
npuHaTel TosiokeHus: ®I'OC COO o pasznuumsx 0a30BOro U YrIIyOJIEHHOTO
YPOBHEUN U3YUYEHUS MTPEIMETA.

OcHoBy coaepxanus KypcoB «Opranmueckas xumus» u «OO0mas
Y HEOPTaHUYECKasl XUMHS» COCTaBIISIET COBOKYMHOCTh HPEIMETHBIX 3HAHUU



U YMEHUMH, OTHOCALIMXCA K 0a30BOMY YpOBHIO U3yU€HUS MpeaAMeTa. JTa cucreMa
3HaHUU TIOJy4yaeT OIpeNeIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, MO3BOJIAIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJbIIMKA 00BEM  (PAKTOIOTUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EeHMsI IpenMera oOecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOTO YBEIMUYEHUS OOBEMA 3HAHUUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBaX MX COECIMHEHUIl HAa OCHOBE PaCIIUPEHMs U yriyOJIeHUs
IPEJICTAaBICHUN O CTPOCHMM BEILECTBA, XUMHUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
IPOTEKaHUS PEAKIIMil, paCCMaTPUBAEMBIX C TOYKH 3PEHUS XUMHUYECKON KHHETHKHU
U TepMOAMHAMMKH. HM3ydenume mnepuomnueckoro 3akoHa wu llepuommueckon
CUCTEMBl ~ XHMHUYECKHMX  DJJEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX MPEJICTABICHUAX O CTPOCHHH aToMa. XMMHYECKasl CBS3b
OOBSICHSIETCSI C TOYKU 3PEHUS PHEPTeTUYECKUX M3MEHEHUl mpu e€ oOpa3oBaHHUH
U pa3pyll€HWH, a TaKKe C TOYKHA 3pEHHS MEXaHU3MOB €€ oOpa30oBaHUA.
W3ydyeHne TUIOB peakIUil MOMOJHSAETCS (OPMUPOBAHHMEM IIPENCTABICHUM 00
IEKTPOXUMUYECKUX MPOLECCAX U IEKTPOIU3E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opraHnueckoil XMMHUU TIpU PACCMOTPEHUHU PEAKLMOHHONW CHOCOOHOCTH
COCJIMHEHUN ynemnseTcs ocob0oe BHUMaHUE BOMPocaM 00 3JEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIMSIHUSI aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HaueHHMEe HUMEET TO, YTO Ha COAEpkKAHHE KypcOB XHMHUU
yIIyOIEHHOTO YPOBHS M3YYEHHUS JUIsl KJIACCOB ONPEAENIEHHOTO Ipoduiis (TI1aBHBIM
oOpazoM Ha HUX CTPYKTYpy U XapakTep JOMOJHEHUH K oOIeil cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE IpeaIMeThl. Tak, Hanpumep,
B COJIEpKaHUU TpeaAMeTa sl KIACCOB XMMHUKO-(PU3UYECKOT0 MPOoduiis 00JIbIIoe
3HauYEHHUE OYyIyT MMETh AJIEMEHThl yueOHOro marepuana no odmei xumuu. [Ipu
U3YYEHUU NpeIMeTa B JAaHHOM Ciy4yae akUEHT OyJeT ciAellaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB U TEOPHUM B XUMHH U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJIEKyJIspHasi Teopusl B (DU3MKE), 3aKOHBI COXPAHEHUs
Macchl M SHEPIHH, 3aKOHBI TEPMOJIMHAMHKH, DJIEKTPOJIM3a, HPECTABICHUS
O CTPOCHHH BEILECTB U JP.

B TO Xe BpeMa B coOIepKaHMM NpeaMeTa Ui KJIAacCOB XUMHKO-
Oounonornyeckoro mpoduist OONbIINN yACNbHBINA Bec OyleT MMETh OpraHuyeckKas
xumus. B 3TOM cioyyae mpenocTaBiisieTCs  BO3MOXKHOCTh  Juisl  Oosee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOIAT, K MpPUMEPY, TaKHUe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JUOUAbL, OE€JIKW, YTIEBOAbl, HYKIECHHOBBIE
KUCIOTBl W Ap. [Ipu 3TOM 3HaHMS O cocTaBe M CBOWCTBax NPEACTaBUTENIEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIIy>)KaT OCHOBOM Il M3y4EHHS
CYILIIHOCTH MpoueccoB (OTOCUHTE3, IbIXaHUs], TUILIEBAPEHUS U JP.

B mnnane QopmMupoBaHusi OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METOJOB TIO3HAHMSI M  ONbITa MPAKTHUYECKOTO MPUMEHEHUS
HAy4YHBIX 3HAHUM H3y4yeHHE TMpeaMeTa «XUMHs» Ha YIIyOJEHHOM YpOBHE
OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SX C YYEOHBIMU MpPEAMETaMH, BXOASIIUMHU
B COCTaB mIpeaMeTHbIXx obnacteil «EctecTBenHble Haykn», «Maremaruyeckue
Hayku» U «['ymaHUTapHbIE HAYKN».



HEJIA U 3AJJAYU YUYUEBHOI'O ITPEJIMETA «XUMMUSI»

[Tpu mM3ydeHun y4eOHOTO MpeaMeTa «XUMUsS» Ha yriyOJEHHOM YpPOBHE, Tak
)K€ KaKk B OCHOBHOM W cpemHeld Imkoyie (Ha 0a30BOM YypOBHE), 3adadci
TIEPBOCTCIICHHOW 3HAYMMOCTH SIBJISICTCS (DOPMUPOBAHKE OCHOB HAYKH XMMHH KaK
00J1aCTH COBPEMEHHOTO €CTCCTBO3HAHUS, MPAKTUYCCKON ICATEIHPHOCTH YCIIOBEKA
U OJHOTO W3 KOMIIOHCHTOB MHPOBOH KYJIbTYphl. PelieHue 3ToW 3amayM Ha
yrayOJa€HHOM ypOBHE H3YYCHHS IPEAMETa IpearojaracT peaju3aldio TaKhX
LejeH, Kak:

— (opmupoBaHHEe TPEACTABICHHUI: O MaTepUaTbHOM E€IWHCTBE MHpA,
3aKOHOMEPHOCTSIX ¥ II03HABAEMOCTH SIBJICHUW TMPUPOJBI; O MECT€ XHUMHUU
B CHCTEME €CTCCTBCHHBIX HayK U €€ BEIyIIeH poii B 00ECIICUYCHUN YCTOMIUBOTO
pPa3BUTHS YEJIOBEUECTBA: B PCIICHUU MPOOJIEM DKOJIOTHYECKOHM, dHEPTeTHUECKON
U TIUIIEBOM  O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI, CO3JAaHWM  HOBBIX
MaTepHaOB, HOBBIX HCTOYHHKOB JSHEPIHMHM, B OOCCICUYCHHHM PaIlMOHAIBLHOTO
MIPUPOJIONIOIB30BaHUSA, B (OPMUPOBAHWKM MHPOBO33PEHHUS W OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO M IIPUPOTHOM CpeJie;

— OCBOGHHME CHCTEMBl 3HAHMH, JeXalliX B OCHOBEC XHUMHUYCCKOH
COCTaBJIAIONICH E€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa: (yHIaMEHTAIBHBIX
MOHSATHUM, 3aKOHOB U TEOPHH XMMHH, COBPEMEHHBIX MPEJICTABICHUN O CTPOSHUHU
BEII[ECTBA HA Pa3HBIX YPOBHIX

— aTOMHOM, HOHHO-MOJICKYJIIPHOM, HaIMOJICKYJIIPHOM,

0 TEPMOJMHAMHYECKUX U KHHETHICCKUX 3aKOHOMEPHOCTSX MPOTEKAHMS
XUMUYECKUX PEAKINi, O XHMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX
cUCTeMax, 00 OOIMX HAyYHBIX MPUHITAIIAX XUMHIECKOTO MMPON3BOICTBA;

— ¢dopMupoBaHUEe Y 00YUaAIOIINXCSI OCO3HAHHOTO MOHUMAaHUs
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHYECKUX 3HAHUH TSI OOBSICHEHUS KITFOUEBBIX
uaeld 1 mpobiieM COBPEMEHHON XUMUM; JIJIs1 OOBSICHEHUSI M1 TIPOTHO3UPOBAHUS
SIBJICHUH, UMCIOIINX €CTECTBEHHO-HAYUHYIO IIPUPOAY; TPAMOTHOTO PEIICHUS
po0JieM, CBSI3aHHBIX ¢ XUMHUEH; IPOTHO3UPOBAHMS, aHATIN3a U OLICHKH
C TIO3UIIMH DKOJOTMYECKOM 0C30IIaCHOCTH MOCJIEICTBHI OBITOBOM
Y TIPOM3BOJICTBEHHOM JCATEILHOCTH YEIOBEKA, CBA3AHHON C XMMUYSCKUM
MIPOU3BOJICTBOM, MCIIOJIb30BAHUEM M TIepepPabOTKOM BEIIECTB;

— yriIyOJIeHHE TIPEACTaBICHUI O HAYIHBIX METOJIaX TIO3HAHUS,
HEOOXOMMBIX JIJIS TPUOOPETEHUST YMEHUI OPUEHTUPOBATHCS B MUPE BEIICCTB
U OOBSCHEHUS XUMUYCCKUX SBJICHUH, IMEIOIITUX MECTO B TIPUPOJIE,

B TIPAKTUYECKOH JCSITCIBHOCTH U TIOBCEAHEBHOM JKU3HHU.

B mnane peanmzaruy nepBoodYepeIHbIX BOCITUTATEIBHBIX U Pa3BUBAIOIITNX
GYHKIHUN IETOCTHON CUCTEMBI CpeTHEro 001Iero 00pa3oBaHus PH U3yUYEeHUN
npeaMeTa « XuMus» Ha yriayOiaEéHHOM YPOBHE 0COOYIO aKTyallbHOCTh
IPUOOPETAIOT TaKUE IEIU U 33/1aUd, KaK:

— BOCIIMTAHKE YOSKIEHHOCTH B TTO3HABAEMOCTH SIBIICHUN MTPUPO/IBI,
YBAXEHUS K TPOIIECCY TBOPUECTBA B 00JIACTH TEOPETHUUECKUX U TIPUKIIATHBIX
UCCJIEIOBAHUM B XUMUHU, (HOPMUPOBAHNE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;



— pa3BUTHE MOTHBAIUU K OOYYCHUIO U TIO3HAHUIO, CIIOCOOHOCTEN
K CAaMOKOHTPOJIIO U CaMOBOCITMUTAHHIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX
LICHHOCTEH;

— Pa3BUTHE NTO3HABATEJILHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKHUX
criocoOHoCcTeM o0ydaronuxcs, GOPMUPOBAHKUE Y HUX CO3HATEIILHOTO OTHOIIICHHS
K caM000pa30BaHUIO U HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICIITHOM
npodheCCUOHAIBHOM U OOIIIECTBEHHOM ESITEIHHOCTH; OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 37I0POBBIO I TTOTPEOHOCTH B 37I0pPOBOM 00pase KU3HH;

— ¢opMUpOBaHNE YMEHHI M HABBIKOB Pa3yMHOTO MPHUPOIOTIONB30BAHUS,
Pa3BUTHE SKOJOTUUECKON KYIbTYPhI, MPUOOpPETEHNE OMbBITAa OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOM AeSITCIbHOCTH.

MECTO YYEBHOI'O IIPEJMETA «XUMUS» B YYEBHOM
IIJTAHE

VYueOHbiii npenMer «XuUMHS» YrIyOJIEHHOTO YPOBHS H3YYEHUS BXOIUT
B cocTaB ImpeaMeTrHord obOmactu «EcrectBenHble Hayku». Ero wusydenue
NPEeAyCMOTPEHO B KJlaccaX ©CTECTBEHHO-HAYYHOro Mpoduiis, Hampumep
XAMHAYECKHX, XHUMHKO-OMOJIOTMYECKHX M  MEIUIHUHCKUX. B 3THX Kiaccax
HM3y4YeHHE MAHHOTO MpeaMeTa MPeayCMOTpEeHO B 00bEéMe yueOHOW Harpy3Ku He
MeHee 3 u B Henmenro B 10 m 11 xmaccax.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YUYEBHOI'O
HPEAMETA «XUMMUSA»

®I'OC ycraHaBiauBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS 00yUarOIUMHUCS
nporpaMMm cpeaHero oOiiero 0o0pa3zoBaHus (JTUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM il pa3paOOTKU TUIAHUPYEMBIX
pE3yNbTaTOB OCBOCHMSI MpPOrpamMM CpeAHEero ooOimero oOpa3oBaHUs SBISETCA
CUCTEMHO-/IEATEIbHOCTHBINA MTOAXO/.

JIN4YHOCTHBIE pe3y/IbTaThl

B cooTBEeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XUMHsSD» Ha YpPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABIISIOIINE:

OCO3HAHHE OOYYAIOIIMMHUCS POCCUMCKON TPa)kKTaHCKONM WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHUIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJIEeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHHM JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIIMXCS PYKOBOJICTBOBATHCS B CBOEHU
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMH 1LIETOCTHOU
CHUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HAJIMYUE MPAaBOCO3HAHMS SKOJOTUUYECKONW KyJIbTYPbl U CIIOCOOHOCTH CTaBHUTb
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHMS NpeaAMeTa «XHMHs» JIOCTUTAKOTCS B
eIMHCTBE Yy4eOHOW W BOCHHUTATEeNbHOW JesTenbHOCTH  OpraHuzanuu B



COOTBETCTBHH  C r'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, JTyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU M UJ€ajJaMU POCCUMCKOTO IPa)KJaHCKOro 00IIecTBa,
MPUHATHIMA B OOIIIECTBE HOPMaMH M IIpaBUJIaMH TTOBEJCHUSI, CIIOCOOCTBYIOITUMU
mpoIieccaM CaMONO3HAaHMS, CaMOPa3BUTHUS M HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YyYaIOIIMNXCS.

JIngyHOCTHBIE  pe3yJbTaThl OCBOCHHS TMpeIMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOW M TMPAKTUYECKOW JESATEIHLHOCTH
OOy4JaroIMXcs M0 peau3ayy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1. I'paxxaaHCKOro BOCIMTAHMS:

OCO3HAHUSI 00YUYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W NpaBUJiaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKOW JCATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M IMO3HABATENIbHBIX 3aJ1a4, BBITOJIHECHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY H
apTyYMEHTBI JPYTUX IIPHU aHAJIU3€ Pa3IMYHBIX BUJIOB YICOHOM NESITEIHLHOCTH;

2. IIaTpHOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBaKEHUSI K TMPOIECCY TBOpUECTBA B 00JIACTM TEOPUU U MPAKTUUECKOTO
MPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAyKU €CTh PE3yibTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M I[I03HABATEJIbHBIX MOTHMBOB B TMOJYYEHUM W TMOCIEAYIOIIEM
aHajau3e MH(pOpMaIMKU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTCUYECTBEHHOMU
XUMHU;

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHS;

CITOCOOHOCTH OIIEHMBATh CUTYaIlUH, CBS3aHHBIC ¢ XUMHUCCKUMHU SIBICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACh HA MOPaJbHO-HPAaBCTBCHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE TMOBEICHHE U TMOCTYNKH CBOMX TOBapHIIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO-3HAHHME MOCIEACTBUM ATHUX
MOCTYTKOB;

4. @opMupoBaHusl KYJbTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEH 370pOBOro M 0Oe3omacHOro oOpa3a KU3HH;
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOMoieHns TpaBWil 0€30MacHOro OOpallleHUs C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl [IEHHOCTH TMPaBWI HWHIWBUAYAJbHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3/I0POBBIO M JKU3HU JIFOJCH;



OCO3HAHHUSI TOCJIEICTBUM W HENPUSITUS BPEIHBIX MPUBBIYEK (yMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S. TpyaoBoro BOCHUTAHUA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIbCKOU
NESATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUECKOW W  JpPYrux BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 3a1ad
COI[MAILHOM HAMPABICEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPaKTUYECKOMY M3YYCHHIO TTPodeccuil pa3mmiHoTro pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUIN IO XUMUHU;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHIMBHUAYaJIbHOW TPaeKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun u peaym3anui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6. JK0JI0rH4eCcKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIEJI€CO00pa3HOT0 OTHOIICHUSI K MPUPOJIe, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX NPOoOIeM, BIMSHUSA
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJL30BaHUS JOCTHKEHUM XUMHHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIBE30BAHUS;

AKTUBHOTO HEOPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArompUsITHBIE SKOJOTHUUECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYpHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbBHOM, KOMMYHUKATUBHOM M COLIMAJIbHOU
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO TMPOTUBOCTOSTH HJICOJIOTHH
xemodoouu;

7. lleHHOCTH HAYYHOI'0 O3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHMMAaHUSl CHeU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUIEHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH M peHIeHWH NPoOJeM COXpaHECHUs
MIPUPOJTHOTO PAaBHOBECHS,

yOeXKJAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM JJII  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM PO B
CO37IaHMHU HOBOM 0a3bl MaTepUATBLHOU KYJIbTYpHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMUYHUBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, 00ECIICUECHUN YCIOBHM
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;



€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTU: TOHMMAHHUS CYHUIHOCTH METOJ/IOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHUI; YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W MMEIOLIUXCS JAHHBIX C LEJIbI0 TOJYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHYECKUE 3HAHUS IS
perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AeSTEIbHOCTY;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHUIO, K AKTUBHOMY TMIOJyYCHUIO HOBBIX 3HAHUN 1O XHUMHUHU B
COOTBETCTBHHU C KM3HCHHBIMU OTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3auvHbIX chepax mpodeccruoHambHOM
JEATEIIbHOCTH.

MeTanpeaMeTHbIe pe3yJbTAThI

MeTtanpenMeTHbIe pPe3yJIbTaThl OCBOCHHUS Y4E€OHOTO MpenMera «XuMus» Ha
YpOBHE  cpeaHero obOmiero oOpa3oBaHUsS — BKIIOYAIOT:  3HAYUMBIE IS
dbopmupoBaHUs MHUPOBO33pPEHUSA oOy4Jaronmxcs MEXIUCUUTLIMHAPHBIE
(MeXmpeaMeTHbIe) OOIIEHAYYHBIE MOHSATHUS, OTPAXKAIOIINE ETOCTHOCTh HAYYHOU
KapTUHBI MUPA U CTie-1IU(PHUKY METOIOB MTO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
Haykax (Marepus, BEIECTBO, AHEPIUs, SIBIECHUE, MPOIIECC, CUCTEMa, HAy4YHbIN
dbakT, NpPUHLNI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEI0BaHUE,
HaOJIOZICHUE, W3MEpPEHUE, OHKCIEPUMEHT U Jp.); YHHUBEpCaJbHble Yy4yeOHbIE
JEeUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE, pEryJISITUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIMOHATBHOW IPaAaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCsl; CHOCOOHOCTh  OOYyYarolMXCSl — HCIOJb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAIIbHbBIC
y4eOHbIe IEUCTBUS B TTO3HABATEILHON U COLUANILHOM MPaKTHKE.

MeranpenMeTHbIE PE3yJAbTAaThl OTPAXAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETyJISTUBHBIMU
JICUCTBUSIMU.

Osnadenue ynugepcanbHblMu y4eOHbIMU NO3ZHABAM E/IbHBIMU OCUICHGUAMU:

1. ba3zoBbIMH JJOrHYeCKUMMU NeHCTBUSAIMH:

CaMOCTOSITETbHO  (popMynupoBaTb M aKTyallU3UpoBaTh  MOpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh IEJIM JEATCIbHOCTHU, 3aJaBas TMapaMeTpbl M KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

HCIIOJIB30BaTh MPHU OCBOSCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIC NMPU3HAKU MOHSITHUN M YCTAHABJIMBATH WX B3aMMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONIUE TOHITHS JJIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpPATh OCHOBAaHMUS W KPUTEPUU [UIS KIacCU(PUKAIUA BEHIECTB U
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMH;



CTPOUTH JIOTMYECKHE pacCykJeHus (MHIYKTUBHbBIE, JCAYKTUBHbBIC, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUYUS B pPaCCMaTPUBAEMBbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSTh B MPOLIECCE MO3HAHUS HUCMOJb3yEMbIE B XUMHH CHMBOJINYECKHE
(3HAKOBBIE)  MOJIETHM, MPeoOpa3oBbHIBATH  MOJENIbHBIE  IPEACTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI) DSJIEMEHTa, XHUMHuYecKas ¢opMyna, ypaBHEHUE
XUMUYECKOM  peakuuu — TpU  pEHIeHUH y4eOHbIX TMO3HABATENbHBIX U
NPaKTUYECKUX 3a7ad, MPUMEHATHh HA3BAaHHBIE MOJEIbHBIE MPEICTABICHUS IS
BBISIBJICHUSI XApPaKTEPHBIX IPU3HAKOB H3YyYa€MbIX BEIIECTB M XUMHYECKHUX
pEeaKIHnii;

2. ba30BbIMH HCCJIEI0BATEIbCKUMU ACHCTBUSIMM:

BJIAJETh OCHOBAaMHM METOJOB HAay4HOrO IMO3HAHMUS BEUIECTB M XWMHYECKHX
pEeaKIHnii;

bopMyIMpOBaTh 1EJIU U 33J]a4H UCCIIeIOBAHUS, UCTIOIb30BATh MTOCTABICHHbIE
U CaMOCTOSITETLHO C(OPMYyIHpPOBAHHBIE BOIPOCHl B KAa4yeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IMPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3yibTaT, (OpMyIUpOBaTH
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM MCCIIEOBATEIbCKOM H  MPOEKTHON
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3JInYHBIX
METO/IOB [TO3HAHMS;

3. Ilpuémamu padorTsl ¢ uHGOpMALIUEIi:

OPUEHTHUPOBAThCS B PA3IMYHBIX HMCTOYHUKAX WHPOpMaIMK (HAy4IHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypchl MHTepHeTa), aHaTu3upoBaTh WH(MOPMAIMIO PA3IMYHBIX BUJIOB U (Popm
MPEJCTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

bopMyIMpOBaTh 3aNPOCHl U MPUMEHATHh PA3IMYHBIE METOABI MIPU TIOUCKE U
orObope wuHPOpMALMKM, HEOOXOIMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

NpuoOpeTaTh OMNBIT HCIOJIb30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMAJIbHYIO  (opMy  MpeAcTaBICHUS
uH(popmaiuu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKHU U T. 11.);

WCIIOJIb30BaTh HAy4HBIA SI3BIK B KadecTBE CpeacTBa npu paboTe ¢
XUMUYECKON uHOpMaIel: TPUMEHSATh MEXKIpeaAMeTHbIe ((Du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJHMYECKHE CpEICTBa
HarJIsiAHOCTH.

Osnaodenue ynugepcanbHblMu KOMMYHUKAMUGHBIMU OCUICHIGUAMU:



3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOi TeMbl B XOJ€ JUAIOTa W/WiH
JUCKYCCUM,  BBICKa3blBaTb  WJ€H, (HOPMYJIUPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C IPE3CHTALIMEd PE3YJIBTATOB II03HABATENIBHON JESATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIBHO WIM COBMECTHO CO CBEPCTHUKAMU ITPHU BBINIOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOICTB
U3y4aeMbIX BEILIECTB, peajln3alui y4eOHOro MpoeKTa U (GOopMyJIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHHMI IMyTEM COIJIACOBAHMS MO3WULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Osnadenue ynugeepcanvoHblMu peZyiamueHbIMU OCUCM-6UAMU:

CaMOCTOATENbHO IUJIJAHUPOBaTh M OCYLIECTBIATH CBOK IMO3HABATEIbHYIO
NEeATEIbHOCTh, ONpenessia €€ Lead M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeajaraeMblii airopuT™M ACHCTBUA mpu
BBINIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IIOJYyYEHUS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH IE€ATEILHOCTH HA OCHOBE CAMOAHaIN3a U
CaMOOILICHKH.

IIpeaMeTHBIE pe3yabTaThl

[IpenmeTHsle pe3ynbTaThl OcBoeHUs mnporpaMmbel COO mo XumuM Ha
yIIyOJIEHHOM YpPOBHE BKIIIOYAIOT: chenuduueckue g ydeOHOro mnpeaMera
«XUMHS» HaAy4yHblE 3HAHUS, YMEHUS MU CIHOCOOBI JECUCTBUI IO OCBOEHHIO,
WHTEPHPETALUN U MPeoOpPa30BaAHUIO 3HAHUMN, BUABI ACSITEIBHOCTU MO MOJIYYEHHIO
HOBOT'O 3HAHUSA W NPUMEHEHUIO 3HAHMM B Pa3IUYHBIX YYEOHBIX CHUTyalUsX,
a TakkKe B pealbHbIX JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C XUMUEH.
B mporpamme npenMeTHbIE Pe3yJIbTaThl MPEICTABIEHBI MO TOJIaM U3YUYEHUSI.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckas XUMUDY
OTpaXkaroT:

1) chopMupoBaHHOCTH TIPEACTABICHHI: O MECT€ U 3HAYCHUH OPTaHUYECKOU
XUMHUU B CUCTEME ECTECTBEHHBIX HAyK U €€ pOJId B 00ECIICUEHUHM YCTOWYHMBOIO
pPa3BUTHS YEJIOBEYECTBA: B PEIICHUHU MPOOJIEM SKOJIOTHYECKOM, SHEPreTUUECKON
Y TIUIICBOM 0€30MacCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3IaHUHA HOBBIX MaTEPHUAJIOB,
HOBBIX HUCTOYHHUKOB DHEPTHH, B oOecrieueHUN paIMoHaIbLHOTO
MIPUPOOTIOIL30BaHNS, B (OPMHPOBAHUNA MHUPOBO33PECHUS W OOIICH KYyJIBTYPHI
YelioBeKa, a TakKe HKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3IOPOBBIO U TIPUPOTHOM Cpeie;

2) BIAACHUE CHCTEMOW XHMHYCCKHUX 3HAHWH, KOTOpas BKJIIOYACT:
OCHOBOITOJIATAIONINE TIOHATHS  — XUMHYECKHH  DJIIEMEHT, aToM, SIpO
U 3JICKTPOHHAss 000JI04YKa aToMma, S-, P-, O-aToMHBIC OpOWTANM, OCHOBHOE
¥ BO30YXKJIEHHOE COCTOSHUSI aToMa, TMOpUAM3alds aTOMHBIX OpOWTaniel, WOH,
MOJIEKYJIa, BaJlEHTHOCTh, JJICKTPOOTPUIIATEILHOCTh, CTETNEHb OKHCJICHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpPHAs Macca, MOJIAPHBIA 00BEM, YTIEpOIHBIN
CKeneT, (YHKIMOHAJIbHAS  Tpymma, pagukal, CTPYKTypHbIe  (HOpPMYIIBI



(pa3BépHYTHIE, COKpalIEHHBIE, CKEJICTHBIE), U30Mepust CTPYKTypHasi
U TPOCTPAHCTBEHHAs (TeOMEeTpUyYecKasi, ONTUYECKasi), NU30MEPhI, TOMOJIOTMUYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ- U a30TCOAEpKAIIUE OpPraHUYECKUe
COCJIMHEHUS, MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHbBIC
COEJIMHEHUS; TEOPUH, 3aKOHBI (mepuoanueckuit 3akon J[. Y. MenneneeBa, Teopus
CTpoeHus1 opranuueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MaCChI
BEIIIECTB, 3aKOH COXPAHEHWS M TPEBPAILLCHUS SHEPIHMH TMPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI SI3bIK XMMHUU, MUPOBO33PEHUECKHUE
3HaHUSA, JIeXKaluMe B OCHOBE IIOHMMAHUSI MPUYUHHOCTA U CUCTEMHOCTHU
XUMHUYECKUX SIBIICHUM; TPEACTaBICHUS O MEXaHU3MaX XUMHUYECKUX DPEaKIHii,
TEPMOJUHAMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX HUX NPOTEKaHUS,
O B3aMMHOM BJIMSIHUM aTOMOB U IPYIIN aTOMOB B MOJIEKYJaX (MHIYKTHUBHBIN
u me3zoMepHbiid dddexTr, opueHTaHTH | 1 I poma); pakTomornueckue cBeacHUS
O CBOWCTBaX, COCTaBe, MOJYUYCHUH U OE30MaCHOM HCIOIb30BAHUN BAKHEUIIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIEATELHOCTH YeIOBEKa, OOIINUX
HAyYHBIX MPUHIIMIIAX XUMHUYECKOTO IMPOU3BOACTBA (Ha MpUMEpPE MPOU3BOCTBA
MeTaHoJIa, IepepadoTKu HedTH);

3) chopMHPOBAaHHOCTh YMEHUM: BBIABIISTh XapaKTEPHbIC IPU3HAKH MTOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKHX COECTUHEHHII;

4) chopMUPOBAHHOCTh YMEHUI: UCTOJIb30BATh XUMUUECKYI0 CUMBOJIUKY JIJISI
COCTAaBJICHUSI MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJIETHBIX) (OpPMYJT OpPraHMYECKUX  BEIIECTB; COCTaBJISITH  YpPaBHEHUS
XUMHUYECKUX  PEaKIuid U pacKphiBaTb  MX  CYIIHOCTh:  OKHUCJIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLHUIA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
ATUX PEaKlil; peakiuil HOHHOrO0 OOMEHa NyTEM COCTaBJIICHUS WX TMOJIHBIX
U COKpAIIEHHBIX HOHHBIX YpPAaBHEHHM; W3TOTaBIMBATh MOJEIU  MOJICKYJ
OpraHUYECKUX BEILIECTB JUISt WJUTIOCTPALUH ux XUMHUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOCHHS;

5) chopMHpPOBAHHOCTH  YMEHUW:  YCTaHABIMBATh  MPUHAJICKHOCThH
W3YYEHHBIX  OpPraHMYECKUX  BEIIECTB MO HUX  COCTaBy U CTPOCHUIO
K OmpeneiaHHOMY KJIAcCy/Tpymre COeIWHEHWH, JaBaTh WM Ha3BaHUA TIO0
cuctematudeckoit Homenknarype (IUPAC) u npuBoauTh TpuBUAIbHBIC Ha3BaHUS
JUISL OTJEIBHBIX TpEeACTa BUTENEH OpPraHWYeCKUX BEIECTB (ITUJIEH, alleTHIICH,
TOJIyOJI, TJWUEPUH, OSTUJIEHIJIMKOJb, (GeHos, (opManbIerul, aueTaabIeru,
aleTOH, MypaBbHUHAs KHCJIOTA, YKCYCHAas KHCJIOTa, CTE€apUHOBAas, OJICMHOBAs,
NaJbMUTUHOBAs KHCJIOTHI, TJIWIWH, aJlaHWH, MajibTo3a, (PYKTO3a, AaHWJIUH,
JTWBUHUJI, U30IIPEH, XJIOPOTIPEH, CTUPOII U JIp.);

6) cHOpMHUpPOBAHHOCTH YMEHHUSI ONPEACNSTh BUJ XUMHUYECKOU CBS3U
B OpPraHUYECKUX COCIUHEHUSX (KOBAJEHTHAas W MOHHAsA CBSI3b, G- U M-CBS3b,
BOJIOPOJTHAS CBSI3b);

7) cOpMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJOKECHUS TEOPUU CTPOCHHUSI
oprannveckux BemectB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI;

8) chopMHpPOBAHHOCT, YMEHHH XapaKTepU30BaTh COCTaB, CTPOECHUE,



bu3NYecCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX MPEJACTABUTEICH Pa3IUIHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
AJIKWHOB, APOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, AQJbJAETHUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CJHOXKHBIX 3()HUPOB, KUPOB, HUTPOCOCIUHEHUN
Y aMUHOB, aMUHOKHUCJIOT, OEJKOB, YIJI€BOJAOB (MOHO-, JIM- U MOJUCAXapHJIOB);
WUIIOCTPUPOBATh ~ TE€HETUYECKYHD  CBSI3b  MEXKAY HUMH  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAaKUUH C UCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

9) chopmMupoBaHHOCTH YMEHHS TIOJITBEPKAAaTh HAa KOHKPETHBIX IpPHUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTU OPTaHUYECKUX COCAMHEHUN OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

10) c(OpMUPOBAHHOCTD YMEHUS XapaKkTepU30BaTh HMCTOYHUKHU
YTIEBOAOPOAHOTO ChIphsi (HEe(Thb, NPUPOIHBIM Ta3, Yrojib), CHOCOOBI €ro
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MTPOIYKTOB MepepadboOTKu;

11) cdhopMUpOBaHHOCTH BIIAJEHUS CHUCTEMOW 3HAHUM O €CTECTBEHHO-
HAyYHBIX METOJIaX TO3HAHUS — HaONIOJACHUHU, U3MEPEHUHU, MOJCIUPOBAHUM,
DKCIIEpUMEHTE (PEaIbHOM U MBICIICGHHOM) M YMEHHUSI NMPUMEHATHh 3T 3HAHUS;
c(hOpPMHPOBAHHOCTh YMEHHsI TMPUMEHATh OCHOBHBIC OINEpPAlUU MBICIUTEIHHOM
NESATEIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHUE, 000OIIECHUE, CUCTEMATH3AIUIO,
BBISIBJICHUE NMPUUYMHHO-CIIECTBEHHBIX CBSI3EH — JJIsI U3YUEHUsI CBOMCTB BEIECTB
U XMMHUYECKUX PEaKIIUM;

12) chopMUpPOBAaHHOCTh YMEHHMIl: BBISBIATH B3aMMOCBS3b XUMHUYECKHUX
3HAHUW C MOHATUSIMU W IPEACTABICHUSIMH JPYIMX  €CTECTBEHHO-HAYYHBIX
npeaMeToB Juisi 0ojee OCO3HAHHOIO TMOHUMAaHUSl CYIIHOCTH MaTepHalbHOTO
€UHCTBA MHUpPA; UCMOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOU XUMHUH JIJIs
OOBSCHEHHUS M TPOTHO3UPOBAHUS SBJICHUM, HMMEIONIUX €CTECTBEHHO-HAYYHYIO
MIPUPO.Y;

13) chopMUPOBAaHHOCT, YMEHHH: MPOBOIUTH PACUETHl IO XHUMHYECCKHUM
dbopmynam 1 ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA C MCIOJIb30BaHUEM (DU3UYECKUX
BEUYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKIECHUIO XHUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

14)  chopMHpPOBAHHOCTH  YMEHHH: MHPOTHO3UPOBATh, AHAIU3UPOBATH
M OIEHUBATH C IO3HUIMH DKOJIOTMYECKON 0O€30MaCHOCTH MOCIEACTBUS OLITOBOM
Y TIPOU3BOJICTBEHHON JICSITEILHOCTH YEJIOBEKA, CBSA3aHHOM C  mepepadOTKOM
BEILIECTB; MCIOJIb30BaTh MOJYYEHHbIC 3HAHUS ISl IPUHSTUS TPAMOTHBIX PEIIeHUN
npoOJieM B CUTYaIUsX, CBI3aHHBIX C XUMHEH;

15)  chopMHUpOBaHHOCTH  yMEHUW:  CaMOCTOSITEIPHO  IUIAHUPOBATh
Y IPOBOAUTh XUMHUYECKUH HKCHEPUMEHT (MOJYyYEHHE W U3YYEHUE CBOICTB
OpTraHUYECKUX BEIIECTB, KAYECTBEHHbIC PEAKIUU YTIIEBOJOPOJOB Pa3IUUYHbBIX
KJIACCOB U KHCJIOPOJACOJEPKAIIUX  OPraHMYECKHX  BEIIECTB, pEUICHUE
AKCHEPUMEHTANIbHBIX 337a4 10 PAClNO3HABAHUIO OPraHUYECKUX BEHIECTB)
C  coOmomeHneM TpaBui  0€30macHOTO  OOpaimieHus C  BENIECTBAMU



U J1abopaTOpHBIM 00OpyIOBaHHEM, (HOPMYIHpPOBaTH IIENb HCCIEIOBaHUS,
NPEACTABIATh B Pa3IUYHON (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAJIU3UPOBAThH
Y OLICHUBATh UX JOCTOBEPHOCTb;

16) chopMHUPOBAHHOCTH YMEHHUI: COOJIOAATH TMpaBUiia DKOJIOTHYECKU
1eJIeco00pa3HOro TOBEACHUS B OBITY U TPYJOBOM JAESATENBHOCTH B IEJSIX
COXPAHEHHS CBOETO 3/I0POBBS, OKPYKAIOIIEH NPUPOJHON CPEABI U JTOCTHKEHUS €€
YCTOMYMBOIO Pa3BUTHSI; OCO3HABATH OMACHOCTh TOKCUYECKOTO IEUCTBUS HA JKUBBIC
OpPTaHU3MBbI ONPENEIIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAsl CMBICH IMOKAa3aTeNs
[TJK; ananu3upoBaTh LEIECOOOPA3HOCTh NPUMEHEHUS OPraHMYECKUX BELIECTB
B IIPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIIECHHS PUCK-TI0JIb34;

17) chopmMrpOBaHHOCTH YMEHHUMN: OCYIIECTBIATH Li€JICHANPABICHHBINA MOUCK
XUMHUYECKOM WHGOpMAIMU B PA3NIUYHBIX HCTOYHMKAX (Hay4yHas H  y4eOHo-
Hay4yHasi jauteparypa, CMU, WnaTepHeT W 1p.), KPUTHYECKU aHAIU3UPOBATH
XUMHUYECKYI0 HH(pOpMaIHIo, iepepadaThiBaTh €€ U1 MCIHOJIb30BaTh B COOTBETCTBUU
C TOCTaBJICHHOMN y4eOHOM 3a/1aueH.

11 KIIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUsS Kypca «OOImas u HeopraHudeckas
XAMUSD OTPAKAKOT:

1) chopMUpOBaHHOCTh MPEACTABICHUI: O MaTEepUaIbLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SBJIECHUW NPUPOJABI, O MECT€ M 3HAYCHUHU
XUMHUM B CHUCTEME €CTECTBEHHBIX HAyK MU €€ poJidi B 00ECIEYEHUU YCTONYUBOIO
pPa3BUTHS, B pPEUICHUU MPOOJIEM HSKOJIOTHYECKOW, HPHEPreTUUYECKOW U MUILECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JJaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
UCTOYHUKOB HHEPTHM, B OOECMEUEHUM PAIMOHAIBHOTO MPUPOAOINOIL30BaHUSA,
B (OPMHUpPOBAaHMH MHUPOBO33PCHHUS U OOIIECH KyJIbTYpPhl UEJIOBEKa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO M IIPUPOJHOMN
cpele;

2) copMHpPOBAHHOCTh BIIQJICHUS CHCTEMON XMMHYCECKUX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME TOHITHUS — XHMHWYECKUH 3JIEMEHT, aToM, SApO
aToMa, M30TOIIbI, DJIEKTPOHHAs 000J0YKa aToma, S-, P-, O-aToMHbIE OpOHTAIH,
OCHOBHOE W BO30YXKIAEHHOE COCTOSIHHS aToMa, THOpHUIM3alds aTOMHBIX
opOuTanei, MOH, MOJIEKyJa, BaJICHTHOCTb, AJIEKTPOOTPUIIATEIIHLHOCTh, CTEICHb
OKHUCJICHUS, XHUMHYECKas CBsA3b (KOBaJICHTHAs, WOHHAs, MeETaJIn4yecKas,
BOJIOPOJIHASI), KpHUCTaJUIMUECKas pemérka, XUMHUYECKas peaxkuus, pacTBop,
AIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAsT JAUCCOLUMAIMS, CTENEHb
JIACCOIMALINM, BOAOPOIHBINA MMOKA3aTeNb, OKUCIUTENb, BOCCTAHOBUTENb, TEILIOBOU
3 PeKT XUMUYECKOM peaKlMH, CKOPOCTh XUMHYECKOW PEaKIUh, XHUMHUYECKOe
pPaBHOBECHE; TEOPUM U 3aKOHBI (TEOPHUS DICKTPOJIUTUUYECKON JIMCCOIMAIINH,
nepuoguueckuil 3akoH JI. 1. MeHueneeBa, 3aKOH COXPAHEHUSI MAacChl BEIIECTB,
3aKOH COXPAHECHUS M MPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEaKIUsIX, 3aKOH
MOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUYECCKUE 3HAHUS, JIEKAIIUE B OCHOBE
IMMOHUMAHUSI TPUYUHHOCTH U CHUCTEMHOCTH XMMHWYECKHUX SIBJICHUI; COBPEMEHHBIC



IPEACTABICHUS] O CTPOCHMM BEUIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJIIPHOM
U HAAMOJIEKYJSIPHOM YPOBHSX; IPEACTABICHHUS O MEXaHU3Max XHMHUYECKHX
peakuui, TEPMOJMHAMUYECKMX W KHHETMYECKUX  3aKOHOMEPHOCTIX  MX
MIPOTEKAHMS, O XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX;
dakToIornyecKkue CBEIACHUS O CBOMCTBaxX, COCTaBe, IMOJYYEHUH U O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEUINIMX HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOU
NEATEIbHOCTH  YeJOBEeKa, OOUMX  Hay4YHbIX  MPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

3) chopMHPOBAHHOCTh YMEHHIA: BBISBIISTh XapaKTEPHBIC IPU3HAKH MTOHSATHH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATHA IPU
ONHMCAHUH HEOPTAHMYECKHUX BEIECTB U WX MPEBpPALICHUN;

4) copMUPOBAaHHOCTh YMEHHUS HCIIOJIB30BATh XUMUYECKYI0 CUMBOJIUKY JIJISI
cocTtaBieHuss (HOpMysa BEUIECTB W YPaBHEHMM XMMHUYECKUX  PEaKIuii;
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJCIBHBIX
BEILIECTB;

5) chopMUPOBAHHOCTH YMEHHUS ONPENENSATh BAJICHTHOCTh U  CTEIEHBb
OKHCIICHHUSI XUMHYECKHX OHJIEMEHTOB B COCIMHEHUSX; BHJ XUMHUYECKON CBA3U
(koBaJIeHTHasi, MOHHAsA, METaJUIMYecKasi, BOJOPOJIHAs); THUI KPUCTALIMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA,;

6) chopMHPOBAHHOCTh YMEHMS OOBSICHATH 3aBUCUMOCTh CBOIMCTB BELIECTB OT
BUJIa XUMHUYECKON CBSI3M M THIA KPHUCTAUIMYECKON pemeéTkd, OOMEHHBIN
Y JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHUs KOBAJEHTHOM CBSI3H;

7) chOpMUpPOBAHHOCTH YMEHHH: KIACCU(PUIMPOBATh: HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY; XMMUUYECKUE PEAKIIUHU IO PA3JIMYHBIM NpU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BELIECTB, TEIUIOBOMY 3((EKTy peakuuu, U3MEHEHHIO
CTENEHEN OKHUCJIEHUS 3JIEMEHTOB, 0OPAaTUMOCTH, YUaCTHIO KaTaau3aropa U T. IL.);
CaMOCTOATENILHO BBIOMPAaTh OCHOBAaHUS MW  KPUTEPUH Ui  KIacCU(UKAIUU
M3Y4aeMbIX BEIIECTB U XMUMUYECKHX PEAKIUN;

8) chopMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI MEPUOJUIECKOTO 3aKOHA
H. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSCHUTETFHYIO U TIPOTHOCTUYECKYIO (DYHKITUY;

9) copmMHpOBaHHOCTH YMEHHUI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XMMHYECKMX OJJIEMEHTOB II€PBOIO— YETBEPTOrO IEPHUOIOB
[Tepuonnueckoit cucrtemsl J[. WM.  MeHneneeBa, WCHONb3ysSd  MOHITHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYECKHE MOIYPOBHM», «S-, P-, 0-aTOMHBIC
opOuTaNnn», «OCHOBHOE M BO30YKIEHHOE IHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTU W3MEHEHUS! CBOMCTB XMMHUYECKHUX AJIIEMEHTOB M HX
COCQMHEHUNM 10 InepuojamM U rpymmnam  Ilepuoandeckor  CUCTEMBI
. W. MeHnneneeBa, BajJeHTHbIE BO3MOXXHOCTU aTOMOB JJIEMEHTOB HAa OCHOBE
CTPOCHHMSI UX DJIEKTPOHHBIX 000JIOUEK;

10) chopMUpOBAaHHOCTH YMEHUMW: XapaKTepU30BaTh (OIMUCHIBATH) OOIINE
XMMHUYECKHME  CBOMCTBA  BEHIECTB  Pa3JIMYHBIX  KJIAcCOB;  IOJTBEPKIATh
CYILIECTBOBAHUE TI'€HETUYECKOW CBA3M MEXKAY HEOPraHWYECKUMHU BELIECTBAMH
C NOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

11) chopMUpPOBAaHHOCTH YMEHHsI PACKPBIBATH CYIIHOCTb: OKUCIUTEIHHO-



BOCCTAHOBUTEIHHBIX PEAKIIMA TOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
TUX peaKlMil; peakuuid HOHHOTO OOMEHa MyTEM COCTABJICHHS HMX TMOIHBIX
M  COKpPAIIEHHBIX HWOHHBIX yPaBHECHWM; pPEaKUWH THUIPOJIN3d; PEaAKIUHU
KOMILJIEKCOOOpa30BaHUs (Ha  mpumepe TUIPOKCOKOMITJIEKCOB [IUHKA
U aJTIOMHUHUSA);

12) chopmMupoBaHHOCTE YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMUYECKUX PEAKIUN ¢ YYETOM MX DHEPreTHUYECKUX XAPAKTEPUCTUK, XapaKTep
U3MEHEHHUSI CKOPOCTH XHUMHYECKOW pEeaKIuu B 3aBHCHMOCTH OT Pa3IMYHBIX
(baKkTOpoB, a TaKXKe XapaKTeP CMEIICHUS XUMUYECKOTO PABHOBECHS IO/ BIUSTHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

13) chopMHPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XHMHYECKHE PEAKIUH,
JeKalue B OCHOBE IMPOMBINIJICHHOTO TOJMYYCHHsI CEPHOW KHCIIOTBHI, aMMHAKa,
oOmue HaydHbIE TMPUHIUNBI XUMHYECKUX IPOU3BOJCTB; IEIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEHHUs COOTHOIIEHUSI PUCK-TI0JIb3a;

14) chopMHUpPOBAaHHOCTH BIIAJICHUS CUCTEMOW 3HAHMM O METO/JaX HAyYHOTO
MO3HAHUA SIBJICHUN TPUPOABI — HAOIIO/IEHHe, H3MEPEHHE, MOJICIUPOBAHUE,
DKCIIEPUMEHT (pealbHbIi M  MBICJICHHBIN), HCIOJb3YEMbIX B €CTECTBEHHBIX
HAyKax; YMEHHs IPUMEHSTh 3TU 3HAHUSI MPU IKCIIEPUMEHTATHHOM UCCIEIOBAHUH
BEIIECTB U JUIsl OOBSICHEHUS XUMUYECKUX SIBICHUHN, UMEIOIUX MECTO B MPUPOJIE,
MIPAKTUIECKOMN JCSITEIIbHOCTH YEJIOBEKa M B TTOBCEIHEBHOMN KU3HU;

15) chopMrpOBaHHOCTH YMEHUS BBISBIISTh B3AMMOCBSI3b XUMUYECKUX 3HAHUH
C TIOHATHSIMH M TIPEICTABICHUSIMHU IPYTUX €CTECTBEHHO-HAYIHBIX TIPEIMETOB JIJIS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUAIHLHOTO €IMHCTBA MHPA;

16) chopMHpPOBAaHHOCTH YMEHHsSI MPOBOAUTH PACUETHI: C HCIIOIH30BAHUEM
MOHATUH «MAaccoBasl JIOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAST KOHIICHTPAITHS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOTO d(ddexra
peakiuu; 3HAYCHUS BOJOPOJHOTO TIOKA3aTelsi pacTBOPOB KHUCIOT M IIEIOYEH C
W3BECTHOM CTEMEHBIO JAUCCOLMAIMM, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa pEeaKklUu, €CIU OJIHO W3 MCXOJHBIX BEIIECTB JaHO B BUJE pPacTBOpa
C ompeneIéHHOW MAacCOBOM J0Jield pacTBOPEHHOIO BEIISCTBA HIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa pEaKiHH; OOBEMHBIX OTHOIICHHM
rasos;

17)  chopMUPOBaAaHHOCTH  YMEHHH:  CaMOCTOSITEILHO  IJIAHUPOBATH
U TIPOBOJUTH XUMHUUYECKHH IKCIIEPUMEHT (TIPOBEICHNUE PEaKIuii HOHHOTO 0OMEHa,
MOATBEPKICHUE KAUYSCCTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB; OMpPEACIICHNE
CpeIbl PacTBOPOB BEIICCTB C IOMOINBID WHIWKATOPOB; HW3YYCHUE BIIMSHHS
pasMMyHBIX  (PAaKTOpOB HA CKOPOCTh XHMHYECKOW pEaKIHMH;, PEIICHHUE
DKCIIEPUMEHTANLHBIX 3a7a4 1Mo TeMaMm «Metamey u  «Hemertamiby)
C  coOmomeHueM TpaBuiI  0e30macHOTO  OoOpamieHusi C  BEIIECTBAMU
u JjabopaTopHbIM 00OpymOBaHuEM, (opMyIHUpoOBaTH I1ENb HCCICIOBAHUS,
MPEACTABIIATh B Pa3TUYHON (OopMe pe3yabTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATH
U OIICHUBATH UX JIOCTOBEPHOCTH;

18) chopMHUpPOBAaHHOCTH YMEHHWIA: COOJIOAATh TMpaBWiIa TOJb30BAHUS



XUMUYECKONW TOCymoi W jJabopaTopHbIM  000pyIOBaHWEM, OOpaIleHUs
C BEIIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSMU IO BBHIMOJTHEHUIO JIAOOPATOPHBIX
XAMHUYECKAX OTBITOB; OSKOJOTHYECKH IIeIeCOO0pa3HOr0 TIOBEIEHUSI B OBITY
U TPYJIOBOU NIEATEIHHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
IPUPOTHON Cpenbl W JOCTIDKEHHs €€ YCTOWYMBOIO pAa3BUTHS; OCO3HABATh
OMMAaCHOCTh TOKCHYECKOTO [EHCTBUS Ha JKMBBIC OPTaHW3MBI OIPEACIEHHBIX
HEOPTaHWYECKUX BEIECTB, TOHUMAasi cMbIc mokazaTerns [TIK;

19) chopMupOBaHHOCTH YMEHHUA: OCYIIECTBISATH IEJICHANIPABICHHBIA TTOWCK
XUMUYECKOH WH(OOPMAIIMU B Pa3IUYHBIX HCTOYHHKAX (Hay4YHas W ydeOHO-
HayyHasi jauteparypa, CMU, WuaTepHeT W 1p.), KPUTHYECKU aHAIU3UPOBATH
XUMHUYECKYI0 HH(popmaIuio, mepepadaThiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU
C TOCTaBJICHHOHN y4eOHOM 3a/1aueH.

COJEPKXAHUE YYEBHOI'O IIPEIMETA «XUMM»
10 KITACC. OPTAHNYECKASA XUMHUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[Ipenmer m 3HAYEHUE  OPraHWYECKOW  XHMHUHU,  IPEJCTABICHUE
0 MHOT000pa3uH OpraHU4EeCKUX COCTUHEHUI.

DJEKTPOHHOE CTPOEHHE aTroMma YIJIepoJa: OCHOBHOE U  BO30YXKIEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOXHOCTHM aToma yriaepona. XHMHYECKas CBS3b
B OPTaHMYECKUX COCAMHEHUSIX. Tumbl THOpUIM3AIMA aTOMHBIX oOpOuTaniei
yriepoaa. MexaHnusmMbl 00pa30BaHUsI KOBAJICHTHOM CBS3U (OOMEHHBIM U JOHOPHO-
aKUEeNnTOpHbIN). THUMbl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNeil; G- W T-CBS3W.
OpnunapHasi, 1BoMHas U TpoiiHas cBsA3b. CHocOOBI pa3pbiBa CBsI3€H B MOJIEKYJax
opraHnueckux BemecTtB. [loHsitue o0 cBOOOAHOM paaukane, HyKIeoduie
1 dJIeKTpodue.

Teopuss crTpoeHusi opraHudeckux coeauHeHud A. M. bytiepona
U COBPEMEHHBIE IMPEACTABICHHUS O CTPYKType MOJEKYJd. 3HAUEHUE TEOpUHU
CTPOEHUS OPTaHUYECKUX COeAMHEHUI. MOJIEKYIIpHBbIE U CTPYKTYpHBIE (POPMYIIBIL.
CtpykTypHble GOpMyNIbl Pa3IMYHBIX BUIOB: pa3BEpPHYTas, COKpamié¢HHas,
CKEJIETHAS.

N3omepus. Buasl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnekTpoHHble 3(PQGEeKTsl B MOJEKyJaX OpPraHUYEeCKUX COEIUHEHUU
(MHAYKTUBHBIN 1 Me30MepHBIN A(hPeKThI).

[IpencraBnenrie o Kiaccuukaluu opraHudeckux BemiecTB. [loHsThe
0 dbyukiuoHanpHOM  rpymme.  ['oMmosorus.  ['oMojoruueckue — psjbl.
Cucremarnueckass  HOMeHknarypa  opranuueckux  coeaunenuit  (IUPAC)
Y TPUBUAJIbHBIC HA3BAHUS OTAECIBHBIX MTPEICTABUTEIICH.

OcobenHocTy U KiIaccu(ukaiys opraHudeckux peakiuii. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHUs BEUIECTB W WX MPEBPAIICHUI:
O3HAKOMJICHHE C O0pa3llaMyd OpPraHWYEeCKWX BEIIECTB M MaTepuajaMyd Ha WX
OCHOBE; OMBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU HATPEBAHUU
(yaBrneHue, OOYTJIMBaAaHWE W TOPEHHWE); KOHCTPYUPOBAHUE MOJCICH MOJEKYI




OPraHUYECKUX BEILIECTB.

YraeBoaopoasl

Ankanbl. ['omonoruueckuil psifi ankaHoB, oOmias ¢opMmyrina, HOMEHKIIATypa
Y U30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, SP3-
ruOpuau3aius aTOMHBIX — opOuTanell  yriepoaa, G©-CBsi3b. Korgopmepoi.
du3nyecKre CBOMCTBA aJKaHOB.

XHWMHUYECKHE CBOWCTBA QJIKAHOB: PEAKLUHMM 3aMELICHUs, W30MEpU3allUU,
JETUAPUPOBAHUS, TUKIIN3ALUN, TUPOJIN3a, KpEKUHTa, ropeHus. [lpeocmasnenue o
MexaHuzme peakyuti paouKkaibHo20 3aMeueHUs.

Haxoxnaenue B nipupoje. CriocoObl MOTYYEHHSI 1 TPUMEHECHHE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIAaTypa U u3zomepus. OcCOOEHHOCTH
CTPOCHHUS Y XMMHUYECKUX CBOHCTB MayblX (IMKIONpPOMNAH, IUKJIOOyTaH)
U OOBIYHBIX (IUKIIOTICHTAaH, MUKJIOTEKCaH) MUKI0ATKaHOB. CTIOCOOBI TOTYICHUS
U IPUMEHEHHUE IUKIIOAJIKAHOB.

Ankenbsl. ['oMonorudyeckuil psiji alnkeHoB, oOmias (Gopmyia, HOMEHKIATypa.
ONEeKTPOHHOE W  NIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl aJKEHOB, Sp2-
ruOpuu3aiusi aTOMHBIX OpOuTanedl yriepoaa, 6- U 7n-cBa3u. CTpyKTypHas
U reoMerpudeckas (Iuc-Tpanc-) uzomepus. Gusndeckrue CBONCTBA aJTKEHOB.

XUMHUUYECKHE CBOWCTBA: PpEAKLMUU IPUCOCIAWHEHHUs, 3aMElIeHUs B -
MOJIOKEHUE TPU JABOMHOM CBSI3U, OJMMEPU3ALNUA U OKUcIeHus1. [Ipeocmasnenue
0  Mexaumusme  peakyuu  91eKkmpo@uivno2o  npucoeourenus.  lIpaBuio
MapkoBHuKOBa. KauecTBEHHBIE peakIni Ha IBOMHYIO CBSI3b.

CnocoObl MOJIy4eHUs U NPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONpspKEHHBIE, W30JUPOBAHHBIE,
Kymynuposanuvie). (OCOOEHHOCTH JIIEKTPOHHOTO CTPOEHUS M XMMHYECKHX
CBOMCTB COMPSDKEHHBIX 1ueHoB, 1,2- u 1,4-npucoenunenue. Ilonumepusarus
CONPsDKEHHBIX TueHOB. CriocoObI MOMYyUeHUSI U TIPUMEHEHUE aJIKaIueHOB.

Anxunbl. ['oMonorndyeckuii psaj ankuHOB, oO0ImIas Gopmysa, HOMEHKIATypa
Y M30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuIn3aIns aTOMHBIX opOuTasneit yriepoaa. @u3nueckue CBOMCTBA AIKUHOB.

XUMHUUYECKHE  CBOWMCTBA:  PEaKUUM  IPUCOCIUHEHUS,  JUMEPU3ALUU
Y TPUMEPU3AlMU, OKUCIEeHUA. KHCIOTHbIE CBOMCTBA AJIKMHOB, HMEIOIIUX
KOHIIEBYIO TPOMHYIO CBsI3b. KaueCTBEHHBIE PEAKIIUA HA TPOMHYIO CBA3b.

CnocoObl MOJy4eHUsI 1 TIPUMEHEHUE aJTKUHOB.

ApomaTtuueckue yriaeBoaoponbl (apenbl). ['omonoruyeckuil psi apeHOB,
oO1mast dbopmyna, HOMEHKJIaTypa u HU30MeEpUs. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3ona. Ilpasuno apomamuunocmu,
npumepsl apomamudeckux coeourenuu. OU3nUecKkue CBOCTBA apeHOB.

XuUMUYEeCKHe CBOMCTBa OE€H30JIa W €r0 TOMOJIOTOB: PEaKIMU 3aMelIeHUs
B OEH30JbHOM KOJIBIIE U YIJIEBOJOPOAHOM pajMKalie, PEaKIMi MPUCOCTUHEHUS,
OKHCIIGHHE TOMOJIOTOB OeH3ona. [lpedcmaénenue o Mmexamusme peaxyull
anekmpoghunvrozo 3amewjenus. llpencrapieHue 00 OPUEHTHUPYIOLIEM AEHCTBUU
3aMecTUTeNeld B OEH30JbHOM KOJIBIIE Ha TPUMEPE AaJKWIBHBIX PaIUuKaJIoB,
KapOOKCUIILHOM, TUAPOKCHIIBHON, aMUHO- U HUTPOTPYIIIIBI, aTOMOB TJIOT€HOB.

Oco0eHHOCTH XMMHYECKUX CBOMCTB cTrposa. [lomumepusarus ctupoda.



CrocoObI IOSTydeHHsI 1 IPUMEHEHHUE apOMATHYECKUX YTIIEBOJOPOIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yroias 1 npoaykTsl ero nepepadoTku. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MUPOIU3.
[IpoxykThl nepepaboTKu HEPTH, X TPUMEHEHUE B MTPOMBIIUICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TAIOrEHIIPOU3BOJHBIX YIVIEBOAOPOAOB. Peakuumn
3aMENICHUsl TallofeéHa Ha TUAPOKCOTPYNILY, HUMPOSPYNNY,  YUAHOSPYNNY,
amunoepynny. JleicTBUE€ Ha TaJOTCHIPOU3BOJHBIE BOAHOTO M  CIIUPTOBOIO
pactBopa mEnoun. B3auMoIencTBUE AUTATOTCHATKAHOB C MarHueM M IIUHKOM.
llonamue 0 MemanioopeaHudecKux COCOUHEHUSIX. Hcnonb3oBanne
rajoreHNpPOU3BOAHBIX  YIJIEBOJAOPOAOB B OBITY, TEXHHKE W OPU  CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEHIECTB W WX IPEBPALICHUI:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOeciBeuynBaHHe OpOMHOM WU
MOAHOW BOJBI, pAacTBOpa IE€pMAaHTaHaTa Kajus, B3aUMOJCHCTBUE alleTUJICHA
C aMMHaYHbIM pacTBopoM okcuaa cepedpa(l)); kadecTBeHHOEe OOHApYKEHHE
yriepoAa U BOJIOpPOJIa B OPraHMYECKUX BEIIECTBAx; IOJy4YEHUE OSTUJICHA
Y U3YYCHHE €ro CBOWCTB; O3HAKOMJIEHHE C KoJUeKuusIMu «HedTe» u «YTomaby,
c oOpa3naMu IUIacTMacC, KaydyyKOB M PE3UHBI; MOJCTUPOBAHUE MOJICKYJI
YII€BOAOPOA0B U raJOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucsopoacoaep:kamue opranndeckue coeMHeHusI

[IpenenvHbie onHOATOMHBIE CcOUpThl. CTpoeHHE MOJEKyl (Ha mpumepe
MEeTaHoJIa U 3TaHoja). ['omornormyeckuid psna, oOmas QopMmyna, u3OMepus,
HOMEHKJIaTypa W  kjaccudukamus. DOuU3MUECKUEe CBOMCTBA  MpPEACIbHBIX
OJTHOATOMHBIX CIUPTOB. BOIOPOIHBIE CBSI3U MEXKTY MOJIEKYJIaMU CIIUPTOB.

XHWUMUYECKHE CBOMCTBA: pEaKUUU 3aMEUICHUs, ACTHApPATALNHN, OKUCIECHUS,
B3aMMO/JICHCTBUE C OpraHUYECKUMH Y HEOPTaHUYECKUMHU KHCJIOTaMH.
KauecTBeHHas peakuyst Ha OJTHOATOMHBIE CIUPTHL. J[eMCTBUE 3TaHOJIAa U METaHOJa
Ha opraHu3Mm uenoBeka. CrocoObl TOJYYeHHS W TMPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 2¢upsl, HOMEHKIaTypa M u3omepusi. OCOOEHHOCTH (PU3MUECKHUX
U XMMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — OSTWICHIJUKOIb U THIEpUH. Duznueckue
51 XUMHUYECKME  CBOWMCTBA:  PEaKUUM  3aMEIICHUSA,  B3aUMOJCHCTBUE
C OpPraHMYEeCKMMU M HEOPraHMYECKUMH KHUCJIOTaMM, KaueCTBEHHas pPEaKius Ha
MHOTOAaTOMHBIE€ CIIUPTHL. [Ipedcmasnenue o mexanusme peakyutl HyK1eo@huibHO20
3amewenus. JleiictBue Ha opraHu3sM uenoBeka. (CrnocoObl  MOdy4YeHUs
U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CrTpoeHUE MOJIEKYJbl, B3aUMHOE BIUSHHE THUAPOKCOTPYMIIBI
u 6eH3obpHOTO siApa. Pusndeckue cBoiicTBa (eHona. OCOOCHHOCTH XUMUYECKUX
cBOiCTB (eHona. KadecTBennnie peaknuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco6b1 osrydenust u mpuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHWIbHBIE COEIUHEHUS —  albJACTUAB U KETOHBL.  DJEKTPOHHOE




CTpoeHuEe KapOOHWIBHOU Ipynnbl. ['oMoIorHuecKue psiabl ATbIErHA0B U KETOHOB,
oOmast opmysa, M30Mepusi U HOMEHKJIaTypa. PU3NUYECKHe CBOMCTBA albJIETUIIOB
U KETOHOB.

XHUMUYECKHE CBOWMCTBA albJAECTHIOB U KETOHOB: PEAKUUU NPHUCOCIUHEHUS.
llpeocmasnenue o mexanuzme peakyuii  HYKIEOQDUIbHO20  NPUCOEOUHEHUS.
OxucieHrue anpJerujioB, KauyeCTBEHHbIC peakIuu Ha aibaeruapl. CrnocoOsl
MOJIYYEHHUS] U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TpenebHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBbIX KuciaoT. M3omepus u HoOMeHkinatypa. Dusnueckue
CBOMCTBA OJIHOOCHOBHBIX IMpPEAETbHBIX KapOOHOBBIX KUCIOT. Bomoponusie cBs3u
MEX1y MOJIEKyJaMu KapOOHOBBIX KHCIIOT.

XUMUYECKHE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, peakuus 3TepuUKaluy,
pPEaKlMK C y4aCTUEM YIJIEBOJOPOAHOIO paguKaa.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

[TonsiTue O MPOM3BOAHBIX KApOOHOBBIX KHCIOT — CIOXHBIX 3(upax,
AHUOPUOAX, 2ATIO2EHAHUOPUOAX, AMUOAX, HUMPUTAX.

MHuoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENpPEIEIbHbBIX
17} apoOMaTHUYeCKUX  KapOOHOBBIX  KHUCJIOT,  JUKApOOHOBBIX  KHUCJIOT,
I'MJIPOKCUKApOOHOBBIX KHCIOT. [IpencraBuTeny BBICHIMX KapOOHOBBIX KHUCIOT:
CTEapUHOBAsI, MAJIBMUTHHOBAS, OJEWUHOBAs, JMHOJIEBAs, JIMHOJECHOBAS KHCIOTBHI.
CriocoObl OJy4eHHsI 1 TIPUMEHEHHUE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upsl. ['omomoruueckuii psa, obmass ¢dopmyna, H30MEpHs
U HOMeEHKIarypa. PU3NYECKHE U XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOU
Y LIEIIOYHOM Cpee.

Kupsel. CtpoeHue, Qpuznyeckrue U XUMMHUYECKUE CBOWCTBA >KMPOB: THIPOJIU3
B KUCJIOM U mienouyHoi cpene. OCOOCHHOCTH CBOWCTB KHUPOB, COJACPKAIINX
OCTAaTKHU HEMPEIEIbHBIX KUPHBIX KUCIOT. JKupsl B npupoze.

MpbuT4 Kak CcOJIM BBICIIMX KapOOHOBBIX KHCIIOT, WX MOIOIIEe JeHCTBUE.
Iouamue o cunmemuyeckux morowux cpeocmeax (CMC).

OOwas xapakTepuctuka yrieBoaos. Kinaccudukanus yrieBonoB (MOHO-, TU-
U TIOJIUCAXapUIbI).

MoHocaxapuabl: oko3a, (pyKTO3a, rajgakrosa, pubosza, Ae30KCHpHUOO3a.
dusnueckne CBOWCTBA M HaxoxJaeHue B npupone. dorocunres. Onmuueckas
usomepus. Konvuamo-yennas maymomepusi Ha Npumepe MOJEeKyabl 2NI0KO3bl,
npoekyuu Xeyopca, o~ u -anomepwl 2n0K03bl.

XUMHUYECKHE CBOMCTBA TJIOKO3bL: PEaKUMH C YYaCTUEM CHUPTOBBIX
W albJECTUAHOW TPYII, COUPTOBOE U MOJOYHOKHUCIOE OpokeHue. [IpumeHeHue
TJIFOKO3bI, €€ 3HAUEHHE B JKU3HEACSATEIIbHOCTH OpraHu3mMa.

Hucaxapuapl: caxapo3a, MallbTO3a M JlakTo3a. BoccTaHaBiuBaromiye
Y HEBOCCTaHABIMBAKOIIME aucaxapuibl. ['maponu3 nucaxapuaoB. HaxoxzaeHue
B IIPUPOJE U NPUMEHEHHUE.

[Tonucaxapuapl:  Kpaxmaj, TJIMKOreH W uemwmnonos3a.  CrtpoeHue
MaKpOMOJIEKYJl Kpaxmaya, TJIMKOT€Ha W LeJUTroJ03bl. (DH3nueckue CBOMCTBA
Kpaxmajnaa M LeJUII0J03bl. XMMHUYECKME CBOWCTBA Kpaxmalia: THUIPOJIU3,
KAUECTBEHHAsI pEaKlMs C HOJOM. XHMHYECKHE CBOMCTBA LIEJUIHOJIO3BI: TUAPOIU3,



noyryaeHue 3pupoB 1esToa036l. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB W WX MPEBPALICHUI:
pacTBOPUMOCTh  pA3JIMYHBIX CHOUPTOB B  BOAE, B3aMMOJICHCTBHE ATaHOJ]A
C HaTpUEM, OKUCJIEHUE 3THJIOBOIO CIUPTA B albACTHJ HAa PACKAIEHHON MEIHOMN
MIPOBOJIOKE; OKHCIIEHHE OSTUJIOBOTO CIUpTa JAUXPOMATOM Kaiusi (BO3MOKHO
UCIIOJIb30BAaHUE BHUCOMATEPUATIOB); KAUECTBEHHBIC PEAKIMU Ha aibAETUIbI (C
ruapokcunom  auammmacepeOpa(l) wm rugpokcumom  memm(Il));  peakiums
runepuna ¢ ruapokcuaom Menu(Il); xumuueckue cBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI; B3aMMOJICCTBHME pacTBOpa TIIOKO3bl ¢ rugpokcuiom  meau(ll);
B3aMMOJICHCTBUE Kpaxmaja C HOJIOM; PEIICHUE IKCIEPUMEHTAIBHBIX 3a7ay IO
TemaM «CrupTel U heHonby. «KapOoHoBbie KUCIOTH. CH0XKHBIE YDUPBI».

A30TCoaep:kalMe OPraHnyecKkne coeIuHeHns:

AMMHBI — OpraHuYecKue Mpou3BOJHbIE aMMHaka. Kiaccudukanus aMUHOB:
anudaTUIeCKue U apoMaTHYECKHe; IEePBUYHBIC, BTOPUYHBIE U  TPETHUYHBIEC.
Crtpoenne Mosekyin, obmas hopmyia, U30MepHsi, HOMEHKJIaTypa U (HU3UUIECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBa anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKAJIMPOBAHUE, B3aWMOJICUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIVH — TPEICTaBUTEIb AaAMUHOB apoMatnueckoro psnpa. Crpoenue
aHwIMHa. B3auMHOE BIUsIHUE TPYIIT aTOMOB B MOJIEKYJie aHuIuHa. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWINHA. KauecTBEHHBIE peaKliui Ha aHUJIVH.

CnocoObl moJiydeHuss U NpuUMeHeHue anudatuyeckux amuHOB. [lomyueHue
aHUJIMHA U3 HUTPOOEH30JI1a.

Amunoxkuciotel. Homenkiarypa u nuzomepus. OTaesbHbIe IPEACTaBUTENH (.-
AMUHOKHUCIIOT: TJIMUWH, allaHWuH, (eHUNanaHuH, cepuH, IymAamMuHo8das Kuciomd,
Ju3uH, yucmeun. Onmuyueckasn usomepusi amunokuciom.: D- u L-amunoxucromei.
du3nyecKkrue CBOWCTBA aMHHOKHUCIIOT. XMMHUYECKHUE CBOWCTBA aMHUHOKHCIIOT Kak
aM(pOTEpHBIX  OPTraHUYECKUX  COCAMHECHHM, peakius  IOJUKOHIACHCAIINH,
oOpa3oBaHue MENTUIHON CBs3U. buojorndyeckoe 3HadeHne aMHUHOKUCIOT. CHUHTE3
Y TUAPOIIU3 MENTUIOB.

benku kak mpuponHble noauMepsl. [lepBuuHas, BTOpUYHAs U TpETUYHAs
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JCHATypaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

llouamue 06 azomcodepocawjux  2emepoyUKIUYECKUX  COeOUHEHUSIX.
Ilupumuounosvie u nypunogvle ocHnosanus. Hykneunosvie Kuciomwl: cocmas,
cmpoenue u OUONoSUYECKas pob.

OKCIEPUMEHTAIbHBIE METOJbl W3YYEHHUs] BEIIECTB W HX MPEBPAIICHUM:
pacTBopeHHe OeIKOB B BOJE; JCHATypalus OEKOB MPU HArpeBaHWU; IIBETHBIC
peakiuu Ha O€NKH, peIIeHWe OKCICPUMEHTANBHBIX 3a7a4 10 TeMaM
«A30oTCconepKalie  OpPraHu4YecKUe  COCAUHEHUs» U «Pacno3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJieKyJIsIpHbIE COeIUHEHNS

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AIUU, CPEIHSS MOJICKYIISIpHAs




Macca. OCHOBHbIE METOJIbl CHUHTE3a BBICOKOMOJICKYIJISIPHBIX COEIUHEHHN —
NOJIMMEpU3alisl | TOJUKOHJeHcauus. [Ipedcmasnenue o cmepeope2yisipHocmu
U HAOMONEKYIAPHOU CMPYKmMype HOIUMEPOS, 3A8UCUMOCHb CEOLCME NOJUMEPO8
Om UX MOAEKYIAPHO20 U HAOMOEKYISAPHO20 CMPOEHUSL.

[Tomumepubie Matepuanbl. I[lmactmaccesl  (MOJMATUIICH, TOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHIMETAKPHUIIAT, TMOJUKApOOHATHI,
noJIMdTUIICHTEpePTanar). Y Trin3aius u nepepadoTka IiacThKa.

DnacToMepsl: HaTypaJbHbII KaydyK, CUHTETHUYCCKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBRIN) U cuiukonsl. Pe3nHa.

BonokHa: HaTypanbpHbIe (XJIOIMOK, HIEPCTh, NIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

Ilonumepwi CReYuUanbHO20 HA3HAYEHUs] (meghnon, Kesaap,
971€KMPONpPOBOOAuUe noaumepbl, ouopasnazaemvle noaumepbwi).
OKCHEpUMEHTAJIbHbIE METOJIbl M3YYEHMs] BEUIECTB W WX IpPEBpalIeHUH:
O3HAKOMJICHUE ¢ 00pasiamMu MPUPOIAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB; pelIeHUE OKCIEPUMEHTAIBHBIX 3amad 1o TeMe «Pacmo3HaBanue
MJIACTMAacC U BOJIOKOH.

PacuérHble 3agaun

Haxoxnaenue MoleKyasipHOM (OpMyIIbI OPraHUYECKOrO0 COCIMHEHMS 10
MacCOBbIM  JIOJISIM ~ BJIEMEHTOB, BXOJAIIMX B E€ro COCTaB; HaxXOXJEHHUE
MOJIEKYJISIpHON  (OpMYJIBI OPTaHUYECKOrO0 COeAuHEHHUs 1Mo Macce (00bEMy)
IPOJYKTOB CrOpaHusi; MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOIAYKTOB
peaKkIMi W/WIUM KMCXOJHBIX BEIIECTB; YCTAHOBJIEHUE CTPYKTYpHOU (HOpMyIIbI
OpraHMYECKOro BELIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CHOCOOOB
NOJIYYEHUSI; OINpPEAENICHUE AOJM BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETHUYECKH
BO3MOYHOTO.

MesxknpeaMeTHble CBSI3H

Peanuzanus MeXNpeIMETHBIX CBS3EH MPU U3YUYEHUHM OPraHUYECKOW XUMHUHU
B 10 xmacce ocCymIeCTBISIETCS 4Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATUW, TaK W MOHSATUW, TPUHATHIX B OTACIBHBIX IMpEAMETax
€CTECTBEHHO-HAYYHOTO ITMKJIA.

Obwue ecmecmeeHHO-HAY4YHble NOHAMUA: SIBIICHUE, HAy4HbIA  (axT,
TUIoTe3a, TEOpHus, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOI0eHuE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MO/ICJIMPOBAHUE.

Qu3zuxka: Marepus, aToM, DBJEKTPOH, NPOTOH, HEUTPOH, MOJEeKya,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJNIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3WYCCKHE BEIMYWHBI, CIUHUIBI WU3MEPCHUS, CKOPOCTh, DHEPIHs,
Macca.

buonocus: xnerka, opraHusM, OJKOCHUCTeMa, Ouocdepa, MeTad0IU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBI U TEeTepOTPOdHBIN TUIl MUTaHUS, OpOKEHUE,
dboTocuHTE3, NbIXaHHWE, OETKU, YTIAEBOIbI, JKUPHI, HYKICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

I'eoepaghus: none3Hple UCKOMAEeMbI€, TOILIIUBO.

Texnonocus: THINEBBIE TPOIYKTHI, OCHOBHI PAllMOHATHHOTO IHTAHMS,
MOIOIITUE CPEJICTBA, MAaTEPUAIIBI U3 UCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.




11 KVIACC. OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckne 0CHOBbI XUMHH

AtoMm. CocTaB aTOMHBIX SA€p. XUMUYECKUI 3JIEMEHT. I30TOIBI.

Kopnyckynapno-6onnosoii  dyanusm, 060licmeenHas npupooa 31eKmpoHd.
CrtpoeHue 3JIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIE UMCIA. DHEPIeTHUUYECKHE
YPOBHM M TMOAYpOBHU. ATOMHBIE opOuTanu. Kiaccudukanus XuMHUECKHX
9JIEMEHTOB (s-, P-, d-, f-amemenThI). PacnpeseneHrne 3JIEKTPOHOB IO aTOMHBIM
opouTansim; npunyun MuHumyma dHepeuu, npunyun Ilaynu, npasuno Xyuoa.
DneKTpoHHBIE KOH(QUTYpallud aTOMOB  DJIEMEHTOB  IEPBOTO—YETBEPTOTO
MEePUOIOB B  OCHOBHOM H  BO30YKIEHHOM  COCTOSHUM, DJICKTPOHHBIE
KOH(UTYpaIi HOHOB.

llousmue 06 oHepeuu uoHU3AYUU, DHEP2UU CPOOCMEA K  INEKMPOHY.
DIEeKTPOOTPULATEIBHOCTbD.

[Tepuoguuecknii 3akoH u llepuoandeckas crucTeMa XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa. CBA3b NepUOANYECKOTO 3aKoHA U [leproanyueckoil CHCTEMBI
XUMUYECKUX OJEMEHTOB C  COBPEMEHHOM TEOpUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX
MMH TIPOCTBIX H CIIOXKHBIX BEIIECTB [0 TpynnaM | nepuojaMm. 3HAYEHUeE
nepuoanueckoro 3akoHa /[. U. Menneneesa.

XuMHAUYECKasi CBA3b. BHAbI XUMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAS,
MeTainyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIN
Y IOHOPHO-aKIENTOPHBIA. DHEPTHUS U JIJIMHA CBSI3U. [10NIpHOCTD, HAIIPABIEHHOCTD
Y HACBIIIAEMOCTh KOBaJIEHTHOW CBA3U. KpaTHbele cBs3u. BopopoaHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BaJEHTHBIE BO3MOXHOCTM aToOMOB. ['mOpuausanmsi
aTOMHBIX opoOuTajeii. CBA3b DIEKTPOHHOW CTPYKTYpPbl MOJEKYJI C HX
r€OMETPUYECKUM CTPOCHHEM (Ha TMpPUMEPE COCIUHEHUM DIEMEHTOB BTOPOTO
nepruoaa).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEeHHsIX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOooOpaszoBarenb, nuranabl. Koopounayuounoe uyucno. Homenxiamypa
KOMNJIEKCHbIX ~COeOuHeHUull. 3Hauenue KOMNIEKCHbIX coeouneHull. Ilonamue
0 KOOPOUHAYUOHHOU XUMUU.

BemectBa ~ MOJEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTpOEHHUs.  TuIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHbIx cuctemax. VICTUHHBIE pacTBOpPHL. [Ipedcmasnenue
0 KOJIOUOHbIX pacmeopax. CrnocoObl BBIPAKEHHUS KOHIEHTPALlUU PaCTBOPOB:
MaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJIsApHAs KOHUEHTpaiusa. HaceleHHbie
Y HEHACBHIIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BelecTB. TpuBHAIbHBIE
Ha3BaHMS OT/ICJbHBIX IPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMHUYECKUX peakiuii B HEOPTaHUYECKONW M OPTaHMYECKOU
XUMHH. 3aKOH COXPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUsSI W MPEBpaICHUS
OHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.



CKOpOCTh XMMHUYECKOUN pEakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMoreHHble U TETEPOreHHbIE peakuu. Katannus u Katain3aTopsl.

OOpatumble ¥ HEOOpaTUMbIE  pEaKIUU.  XHUMHUYECKOEe  paBHOBECHE.
Koncmanma xumuuecxozo pasnosecus. ®aktopbl, BIUAIOIIME HA MOJOKECHUE
XUMUYECKOTO PAaBHOBECHS: TEMIEPATYpa, ABJICHUE M KOHIIEHTPAlMU BEILIECTB,
yyacTByrOImux B peakuuu. [Ipunmun Jle [Hlarenbe.

Dnekrponutuyueckas aucconuaius. CuiibHbIE | Cia0ble  3JEKTPOJIUTHI.
Crenenp nuccounaiuu. Mounoe npousgedenue 600vi. Cpena BOJHBIX PAaCTBOPOB:
KHUCJIOTHAsl, HEUTpasibHas, enouHas. Bogopoansiii mokasarens (pH) pactBopa.
['uaponus coneil. Peakuuu nonHoro oOMeHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHHS.
OkucnauTenb ¥ BOCCTAaHOBUTENb. [IpollecCchl OKHCIECHHS U BOCCTAHOBJICHUSI.
BaxHeiimme OKHCIUTEINM U BOCCTAHOBUTENIHW. MeTOA SJIEKTPOHHOTO OaliaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHUs BEUIECTB M WX MPEBPAIICHUI:
pa3lioKEeHHE TMEpPOKCHAA BOJIOPOJa B MPUCYTCTBUM KaTalau3aTropa; MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK; IPOBEJIEHNE PEAKIIM HOHHOTO 0OMEHa; Ompe/ieiIeHIe
Cpeabl pacTBOPOB C ITOMOUIBIO WHJWKATOPOB; H3YUYCHUE BIUSHUS Pa3IHMUYHBIX
(GbakTOpoB Ha CKOPOCTh XUMHYECKOW pEaKIMU U MOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xumust

[lonoxenne HemetaiuioB B  Ilepuogmyeckol CUCTEME  XHMHYECKHX
sanementoB JI. WM. MeHneneeBa UM OCOOCHHOCTHM CTPOEHUS UX aTOMOB.
®dusnyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJI0poa, cephl, hochopa u yrieposa).

Bonopon. Ilomyuenue, ¢dusnueckue | XUMHUYECKHE CBOMCTBA: peaKIuu
C MeTajulaMd W HEMeTalllaMH, BOCCTAHOBUTEIIbHBbIE CBOWCTBA. ['mapumabl.
Tonnuenvle snemenmol.

["amorensl. HaxoxpaeHue B mpupoje, CIOCOObI MOJMy4deHHUs, (HU3UIECKUE
A XUMUYECKUE CBOMCTBA. ["asioreHoBOI0pOBI. Baxnenmmue
KHUCJIOPOACOIepKaIIUe COEIMHEHUS rajJjoreHoB. JlaGopaTopHbie
U TPOMBIIUICHHBIE CIOCOOBI TOJYyYeHUs] TajJoreHoB. [IpumeHeHue rajioreHoB
U WX COCIUHEHUU.

Kucnopoa, o3oH. JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJYy4YCHUS
kuciopoaa. PuU3MYECKHE W XUMHUYECKHE CBOMCTBAa U MPUMEHEHUE KUCIOPOJIa
1 030HA. OKCUABI U MEPOKCHUJIBI.

Cepa. Haxoxnaenue B mOpupoje, CHOCOObI TOJNy4YeHUS, (PUUUECKUE
u xumudeckue cpoiictBa. CepoBomopon, cynbhunbl. Oxcua cepwi(IV), oxcun
ceprl(VI). CepHucras u cepHasi KMCIOTBI U HX COJdu. OCOOEHHOCTU CBOWMCTB
CEepHOM KUCIOTHIL. [IpuMeHeHne cepbl 1 €€ COCTUHEHHUI.

Azor. Haxoxnmenue B TpHpoAe, CHOCOOBI TMONy4deHUs, (Quzndeckue
Y XMMHUYECKHEe CBOMcTBAa. AMMUAK, HUTpuAbL. OKCUIbI a3zoTa. A3oTHCTas
M a30THasg KUCIOTHI U UuX coiid. OCOOCHHOCTH CBOWCTB a30THOM KHCIIOTHI.
[Ipumenenune a30Ta ¥ €ro COeIMHEeHUU. A30THBIE YI0OpEHUSI.

®ochop. Haxoxnenne B mpupojge, CrnocoObl MOdydeHUs, (U3UIECKUE




u xumudeckue cBoiictBa. ®ochunst u dochun. Oxcuanl docdopa, GochopHas
kuciora wueé conmu. Memagpocghopuas  u nupogocgopras  Kuciomot,
docghopucmas u gocgopnosamucmasn xuciomst. Ilpumenenue dochopa u ero
coequHeHu. PochopHbIe y100pEHUSI.

VYrinepoa, HaxoxaeHWe B Opupojae. AJUIOTPONHbIE  MOAU(PUKAIMH.
®duznyeckre ¢ XMMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB, OOpPA30BAHHBIX
yraepogoM. Oxcup yriaepona(ll), oxcun yrinepona(IV), yronpHas kuciora u e€
CONi. AKTHUBHPOBAHHBIN yTOJb, ancopOrus. @yiiepenst, epagen, yeiepooHvle
Hanompyoku. IlpuMeHeHne IpoCThIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €TrO
COECIMHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, CHOCOOBI MONy4YeHUs, (PHUINUECKHUE
u xumuueckue cBoiictBa. Okcun kpemHusA(IV), KpeMHHEBass KHCIIOTa, CHJIUKATHI.
[IpumeHeHue KkpeMHus U ero coeaguHeHuil. CTEKI0, €ro noiay4yeHue, BUAbl CTEKIIA.

[Tonoxenue metamioB B [lepuonnueckoil cucreMe XUMUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI SJEKTPOHHBIX 000JI0UYEK aTOMOB METAJIOB.

Pacnpocmpanenue xumuueckux snemenmos-memanios 6 3eMHOU Kope.

OOmue ¢Qusnueckue cpoiictBa MeTayyioB. lIpuMeHeHune MeramioB B ObITY
n TexHuke. CIiiaBbl METAILIOB.

ONEeKTPOXUMHUUYECKUN psJl  HampsokeHu MertamwioB.  OOmme  crnocoObl

MOJTY4eHUS METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAILTYpPIus,
anekTpoMetaiutyprus. Ilonsitue o koppo3uum MetamioB. CrnocoObl 3alllMTBl OT
KOPPO3HH.

OOmast xapakrepuctuka MetaioB [A-rpynmsl I[lepuonnueckoid crucTeMbl
XUMHUUYECKUX dJIeMeHTOB. HarTpuii u  kanuii: mnonydeHue, (PU3NUYECKUE
M XMMHYECKUE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEMIECTB U UX COCTUHEHUN.

Oo6mas xapakrepuctuka MetamioB IIA-rpynnel Ilepuogndeckoil cucteMbl
XUMUYECKUX DJEMEHTOB. MarHuili W  Kajblui: Mojy4deHue, Quanyeckue
Y XMMUYECKUE CBOMCTBA, INPUMEHEHUE MPOCTBIX BEIIECTB W UX COCIVHEHHUM.
KécTkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TIOJTy4eHHE, GU3NUECKHEe U XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTOTO BEIIECTBA U €ro coenuHeHuil. AMQpOTEpHbIE CBOWCTBA OKCHIA
Y TUAPOKCHUAA ATFOMUHHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OOmast  xapakTepUCTHKa MeTaWIoB moOouHbix mnoarpynm  (b-rpyrim)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

OuU3NYECKNEe Y XMMHUYECKME CBOWCTBA XpoMa U €ro coeauHeHun. OKCUIbI
u rugpokcuasl xpoma(ll), xpoma(lll) 1 xpoma(VI). XpoMatel 1 IUXpoOMaThl, UX
OKHUCJIUTENbHBIE CBOMCTBA. [loydeHrne 1 TpUMEHEHHUE XpOMa.

POuU3NYECKUEe U XMMHUYECKHME CBOMCTBA MapraHlla W €ro COEIUHEHUM.
Baxueiimme  coenunenuss — mapranua(ll),  mapranua(IV),  mapranma(VI)
u Mapranua(VII). Ilepmanranar kanusi, €ero OKMUCIUTEIIbHbIE CBOMCTBA.

duznyeckue W XUMHYECKHE CBOMCTBA JKejle3a W ero coeguHeHuil. OKCHOBL,
ruapokcuasl U conu xeneza(ll) m  xenmeza(Ill). Ilonmydenwe u mnpuUMeHEHUE
JKeJie3a U €ro CIUIABOB.

@u3nyecKkne 1 XMMHUYECKUE CBOMCTBA Meau U €€ coeauHeHuil. [lomyyenne
Y NPUMEHCHUE MEJIN U €€ COCITUHEHUM.



[{uuk: momydenue, (Pu3NYECKHMe W XUMHUYECKHE CBOWCTBA. AMQpOTEpHBIS
CBOMCTBA OKCHJAa M  TUAPOKCUAA LHMHKA, THUIPOKCOKOMIUIEKCH IIMHKA.
[IpyuMeHEHNE HMHKA U €r0 COCIUHEHUIA.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W WX MPEBPALICHUI:
U3ydeHue o00pas3loB HEMETAIOB; TOpeHHe cepbl, ¢ocdopa, Kene3a, MarHus
B KHUCIIOPOJIE; M3Y4YCHUE KOJUIEKIMU «MeTaipl M CIUIaBbl»; B3aUMOJIECVCTBUE
HICJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB C BOJI0M (BO3MOXKHO HCIIOIB30BaHUE
BHUJICOMATEPUAIIOB); B3aUMOJICHCTBUE IIMHKA M 3Kejie3a C pPacTBOPAMHU KHUCIOT
W IeJI0Yel; KayeCTBEHHBbIE pEaKIMM Ha HEOPraHWYECKUE AaHHOHbI, KaTUOH
BOJIOPOJIa U KATUOHBl METAJUIOB; B3aUMOJICHCTBHE THAPOKCUIOB aTIOMUHUS
M IMHKA C PacTBOpPaMU KUCJIOT U IEJIOYEH; peIIeHUE SKCIIEPUMEHTANIbHBIX 3a/1a4
nmo Ttemam «lamorene», «Cepa me€ coeauHeHUS», «A30T U Pochop u mx
COEIMHEHU, «MeTasuibl MIaBHBIX NOATPYN», «MeTaibl TOOOYHBIX MOATPYIIID.

XuMue M KU3Hb

Ponb xuMuu B 006ecriedeHrH YCTOMYUBOTO PAa3BUTHS YEJIOBEUECTBRA.

[loHdaTe 0 Hay4YHBIX METOAAX TMO3HAHHMS W METOAOJOTHMH HAay4YHOTO
UCCIICIOBAHMUS.

Hayuynple = mOpuHUWNBI ~ OpPraHU3alMM  XUMHUYECKOTO  MPOMU3BOJICTBA.
[IpomblliUIeHHBIE CHOCOOBI TIOJNYYEHMs] BaXKHEWINUX BeEIIeCTB (Ha MpuMepe
MIPOU3BOJICTBA AMMHAKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpoMblieHHbIE CTIOCOObI
ITOJIYYEHHsI METAJUIOB M CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEN Cpenbl
U ero nocieaAcTBus. Ilpobrema nepepabomru omxo006 u NoOOUHBIX NPOOYKMOS.
Ponb XxumMun B 00€crie4eHNH SHEPreTHIECKO 0e30MmacHOCTu. [lpunyunst «3e1énoi
XUMUU».

XuMusi W 3I0pOBbe 4YenoBeka. JlekapcrBeHHble cpeactBa. [IpaBuia
WCIIOJB30BaHUsl  JIGKAPCTBEHHBIX TMpenapaTtoB. Poap XuMuu B pa3BUTUHU
MEJIULIVHBI.

XUMHSI TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIlEBbIe M00aBKku. Ponb xumun
B 00eCre4yeHnH NUIIEeBON O€30MaCHOCTH.

Kocmetruueckne u mnapdromepHsie cpenactBa. beitoBas xumus. [lpasuiia
0€30MacHOr0 HUCIOIB30BAaHUS TIPENapaToB OBITOBOM XWMHUM B TOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENHCTBE: BAKHEUIIINE CTPOUTEIbHBICE MaTEepHaIbl (LIEMEHT,
0eToH).

XuUMUs B CEIIbCKOM X03sicTBe. OpraHuvecKrue 1 MUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KpacKHu, CTEKJIO, KEepaMHUKa.
Mamepuanwi 0ns snekmponuxu. Hanomexunonoeuu.

Pacuérnble 3a1aun

Pacuétpl: mMaccel BemiecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIUU BEIICCTB;
Macchl (00BEMA, KOIMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIA OIHO W3
BCII[ECTB HMMEET MpuMecH; Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJYKTa
peakiuu, €cid OJHO M3 BELIECTB JaHO B BHUJAE pacTBOpa C ONPEACIEHHOU
MacCOBOM JIOJIEM pacCTBOPEHHOTO BEIIECTBA; MAaCCOBOM JIOJA W MOJISIPHOM
KOHIICHTpAIIMM BEUIECTBA B PACTBOPE; JOJIM BbIXOJA MPOJIYKTa PEAKIUU OT




TEOPETUYECKU BO3MOMKHOTO.

MexnpeaMeTHbIe CBA3H

Peanuzaius MEKIPEAMETHBIX CBsI3eH npu M3y4YECHUU obmeit
Y HEOpraHn4eckor XxuMuu B 11 Kitacce ocymiecTBIseTCs Yepe3 UCIIOIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U TOHATUH, IPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

Obwue ecmecmeeHHO-HAYYHbIEe NOHAMUA. SBJICHUE, HAy4dHbIH  (QakKT,
TUTIOTE3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiIacCUUKAIUs, TEPUOIUIHOCTS,
HaOIOICHUE, U3MEPECHHE, SKCTICPUMEHT, MOJICIIb, MOJCITUPOBAHUE.

Quszuka: MaTepus, MUKPOMUP, MAKPOMUD, aTOM, 3JIEKTPOH, POTOH, HEUTPOH,
WOH, W30TOIbl, PAaJHOAKTHUBHOCTb, MOJEKYJIA, DJHEPreTUYECKUN YpPOBEHb,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHUE BEUIECTBA, WJACAIbHBIN Ta3,
bu3MYecKue BEIMYUHBI, ¢IMHAUIIBI H3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonocusn: xnerka, opraHusm, sKocucTema, ouocdepa, MeTabOINU3M, MaKpO-
1 MUKPOSJIEMEHTBI, OCJIKU, KUPBI, YTIICBObI, HYKJIEHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCHUCTEMAX.

l'eoepaghus: MuHEpasbl, TOPHBIE TTOPOJIBI, MOJE3HBIC MCKOIIAeMbIe, TOTUIMBO,
pECYPCHI.

Texnonocus: XUMHYECKasi MPOMBINUIEHHOCTb, METAJUIypPTUs, CTPOUTEIIbHbBIC
MaTepUabl, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MPOMBIILICHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIIJIEHHOCTS, MIPOM3BOJICTBO KOCMETHYECKHUX
MpEenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUAJIOB, 3JECKTPOHHAA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



TEMATHYECKOE

«XHMHUA»

IIJIAHUPOBAHHUE

Y4eOnbiii npeamet «Xumus» (0a30Bblil ypOBeHb)
Bcero 207 4, u3 Hux 15 4 — pe3epBHOE BpeMs

10 KITACC. OPTAHUYECKAS XUMMUSA

3 4 B Henento, Bcero 105 4, u3 HUX 8 4 — pes3epBHOE BpeMs

y4eOHOro  mpeamera

Tembl,
packpbIBaloue
JAHHBIA pa3aea

NMPOrpamMmbl, 1
KOJIMYEeCTBO
4acoB, 0TBOJUMOE
HA UX U3YYeHHe

OcHoBHoOe cogepkaHue

OCHOBHBIE BHIBI
JAeATeJIbHOCTH 00y4aIOIIHXCS

Pa3znea 1. TeopeTuueckue 0CHOBBI Opranuyeckoi xumum (7 4)

Tema 1. Ilpegmer
OpraHuyvecKo
xumuu. Teopus
XHMHY€ECKOro
CTpOeHus
OPraHu4eCKux
coenquHenmii (7 4)

IIpenMer W 3HAYEHWE OPraHUYECKOU
XUMHUH, TPEJCTaBICHUE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUM.

DIEeKTPOHHOE CTPOEHHUE aToma
yriaepoja: OCHOBHOE U BO30YXIEHHOE
COCTOAHMS. BaneHTHble  BO3MOXKHOCTH
aToma yriepoaa.

XuMHueckasi CBSI3b B OpPraHUYECKUX
coeauHeHUsX.  Tumel  THOpUAM3ALIAN
ATOMHBIX opouTanei yraepoja.
Mexanu3mbl 00pa3oBaHUsS  KOBaJIEHTHOM
CBSI3U (oOMeHHBIH u JIOHOPHO-
akuenTopHelif). Tumbl  mepexpbiBaHUS
aTOMHBIX OpOHUTaJIeH: G- U T-CBA3H.

OnunapHasi, ABOMHAs U TPOWHAS CBS3b.
CriocoObl pa3pbiBa CBA3€i B MOJIEKYJax
OpPraHNYECKHUX BEIIECTB.

[lonsitTue o0 cBOOOAHOM  pajauKare,
HyKJIeo(uie u 3JIeKTpoduie.

Teopuss ~ cTpoeHMS ~ OpPraHMYECKUX
coenuHennii  A. M. bymiepoBa n
COBPEMEHHBIE NMPEJCTABICHUS O CTPYKTYpE

MOJIEKYJl. 3HAUE€HHE TEOPUH CTPOCHUS
OPraHUYECKUX COCTUHECHUM.
MonekynspHble 151 CTPYKTYPHBIE
bopMyIIBI. CTpyKTypHBIE hopmysI
Pa3IMYHbIX BUJIOB: pa3BépHyTasi,
COKpAaIIE€HHasA, CKEeJIETHAas.
N3omepus. Buaet A30MEpPUU:

CTPYKTypHasi, POCTPAHCTBEHHAS.
OnekTpoHHbIe 3((EKTHl B MOJIEKyax

OPraHUYECKUX COEMHEHMI

(MHIIyKTUBHBIN U ME30MEPHBII Y PEKTHI).

PackpeiBath CMBICII
U3y4aeMbIX MOHSTUN (BBLACISTH
UX XapakTepHble IPHU3HAKU) U
NPUMEHATh 3TU MOHS- THUS NpHU
ONMCAHUU COCTaBa U CTPOE- HUSA
BEIIECTB, Ui  OOBSCHEHUS
OTAEIBHBIX (PAKTOB U SIBJICHUIL.6

PackpeiBaTh CMBICT
IIOJIO)KEHUH TEOPUM CTPOEHUS
OpraHMYecKux Bemects A. M.
byrnepoBa u mnpume- HATh UX
JUIL OOBSCHEHUS 3aBUCHMO- CTU
CBOMCTB BEILIECTB OT COCTaBa M
CTPOCHHUSL.

Hcnonb30BaTh XUMHYECKYIO
CUMBOJIMKY JUIsl COCTaBJIEHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEPHYTHIX, COKpAIIEHHBIX,

CKEJIETHBIX ) bopmyn

OpPraHUYECKUX BEIIECTB.
OmnpenensaTs OJJMHapHBbIE

Y KpaTHbIE XUMHYECKHE CBSI3U
B OPraHUYECKUX COCTMHECHUSIX.

XapakTepu3oBaTh poib
U 3HAUYEHHE  OPTraHUYECKOU
XUMHM B pEUIeHUH MpoliaemM
JKOJIOTUYECKOM M NULIEBOU
0€30MacHOCTH, B  Pa3BUTHH
MEJULMHBI, B CO3JJaHUU HOBBIX

MarepuaioB, B oOecrneueHun
paloOHANIBHOTO
MIPUPOJIOTIONE30BAHUS;
MOATBEPK/IaTh eé CBSI3b




[IpencraBnenne o  KiaccupuKauuu
OpTraHUYECKHUX BEILECTB.

[TonsiTie 0 GyHKITMOHATBHOU TPYIIIIC.

["omosorus. I'omonorunyeckue psisl.

Cucrematuueckas HOMEHKJIaTypa
(IUPAC) opranuueckux COEAMHEHUN U
TPUBHAIbHBIE  HA3BaHMUSI  OTIEIbHBIX
IIPEACTABUTENICH.

OcobenHoctu u KJaccuukanus
OpPraHUYECKHUX PEaKLIUM.

OKHCIUTENbHO-BOCCTAHOBUTEIbLHBIE
peaklMy B OPraHUYECKON XUMUH.

JemMoHCcTpauMu

—  O3HaKoMJIeHHE C  oOpa3namu
OpraHMYECKUX BEIIECTB U MaTepualaMH Ha
UX OCHOBE;

— OTIBITHI o MPEBPALCHUIO
OpTraHWYECKUX BEIIECTB NPH HArpeBaHUU
(mnaBieHue, oOyriaMBaHUE U TOPEHUE).

JlaGopaTopHbIii ONBIT
— MOJIETUPOBaHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB

C IpYTrUMH HayKaMH.

Hcnonb3oBars MOJIENIN
OpPraHUYeCKUX  BEIIECTB  JUIS
WUTIOCTPAIIUN UX XUMHYECKOTO
U MPOCTPAHCTBEHHOTO
CTpOCHHUSI.

HabGmromate W ommchiBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI;
IPOBOJUTH U OIUCHIBATh
1a00paTOpHBIC M MPAKTUICCKUE
paboThl

Paznen 2. YruaeBoaopojasl (32 u)
Tema 2. AJKaHBI. I'omonornyecknii pan Biagers M3y4aeMbIMHU
IIpenesnbHbie QJIKaHOB, o0mmas (GopMysia, HOMEHKJIATypa | XUMUUYECKUMHU [TOHATUSAMH.
yIJ1eBOIOPOAbI — | U U30MEpPHSL. DNEeKTPOHHOE BoisBasaTh XapaKTepHbIe
ajxanbl (5 4) U MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ | NMPU3HAKU MIOHSITHIA,

aJKaHOB, Sp3-ruOpuaAM3aIUs  ATOMHBIX
opOuTanei yrieposa, G-CBSI3b.
Kongopmepvi.  ®duszndeckue  CBONCTBA
aJIKaHOB.

XuMH4decKue CBOMCTBa AJIKAHOB:
peakiuu  3aMellleHusi, H30MepH3aIii,
JETUIPUPOBAHUS, ITUKITU3AIUHN, TTUPOIIH3a,
KpeKuHra, ropeHus. I[Ipeocmaegnenue o
Mmexauuszme peaxkyuii PAOUKATbHOZO
3aMeueHus.

Haxoxnenne B mnpupoge. CrocoOsl
MOJTyYEHUSI U TPUMEHEHHE aJKaHOB.

[uxnoankansl.  OOmas  ¢dopmyna,
HOMEHKJIaTypa u uzomepus. OcobeHHOCTH
CTPOCHHUS M XUMHUYCCKUX CBOHCTB MaJIbIX
(IMKIIONponaH, MUKI00yTaH) U OOBIYHBIX
(TMKITOTICHTaH, IUKJIOTEKCAH)
nukinoankaHoB.  CrocoObl  MOMydeHUus
U TPUMEHEHHUE IIMKJIOATKAHOB.

JdemoncTpauus
®dusnueckue CBOMCTBA aJIKaHOB
(pacTBOPUMOCTB).

JlaGopaTopHbIi ONBIT
1. MopenupoBaHue MOJEKYJI ajJKaHOB
Y IIUKJIOATIKAHOB.

yCTaHaBJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh
COOTBETCTBYIOILIME OHSITHS IPU
ONMCAaHUU COCTaBa, CTPOCHUS
U IPEBpAIICHU OpraHNYecKUx
COCIMHEHMUI.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY [UIl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH,  COKpAIIEHHOM,
CKEJIETHOM) dbopmyn
YIJI€BOIOPOIOB.

VYcraHaBiuBaTh
IIPUHA]JIEKHOCTD
yTJI€BOJIOPOIOB
K OIpene’I€HHOMY Kiaccy II0
COCTaBY U CTPOEHUIO, HAa3bIBATh
nx no HoMeHknatype IUPAC;

MIPUBOIUTH TPUBUATILHBIE
Ha3BaHUS OT/ACJIbHBIX
MpeACTaBUTENEN
YTJI€BOJOPOIOB.

Onpenenarsb BUJI
XUMHYECKON CBSI3U

B MOJIEKYJIax YIJIEBOJOPOJIOB




IIpakTHyeckas padora
Ne 1. Ilonyuenue MeTraHa U U3ydyeHue
€ro CBOWCTB.
Boruncienus
— OIPEJEIICHUE MOJIEKYJIIIPHOU
(bopMyIIbI OPraHMYECKOTO BEIIECTBA 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISAIIUX
B €0 COCTaB;

— HaXO0XJACHUE MOJIEKYJIIPHOU
(bopMyIIbI OPraHMYECKOTO COSAMHEHUS 110
Macce (00bEMY) MPOAYKTOB CTOPAHHS;

— pacy€Thl 110 YPAaBHEHUIO
XUMUYECKON peaKluu

Tema 3.
HenpeneabHbie
YIJIEBOJAOPO/bI:
aJIKeHbI,
ajJIKaJHueHbl,
aakuubl (13 )

Ankensl. ['oMonoruueckuit psijg

aJIKEHOB, 001as popmyia, HOMEHKIATypa.

DNEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJIKEHOB, Sp2-
THOpUAM3AIIS ATOMHBIX OpOUTATICH
yriepoja, 6- 1 m-cBA3u. CTpyKTypHas
U reoMeTpuyeckas (IHc-TpaHc-)
n3omMepusi. Gu3ndeckKue CBOMCTBa
AJIKEHOB.

XHUMHYECKUE CBOMCTBA: pEAKIINU
MIPUCOCIUHEHMS, 3aMEIICHUS B Ol
MOJIOKEHUE TP IBOMHOM CBSI3H,
MOJIMMEPU3AIIUU U OKUCIICHUSI.
Ilpeocmasnenue o mexaunusme peaxyuu
INEKMPOPUNLHO2O NPUCOCOUHEHUSL.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
peaKIUu Ha IBOWHYIO CBS3b.

CnocoObI MoNy4YeHus U TMpUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuduxarms
aJIKaJIMEeHOB (CONpPSHKEHHBIE,
U30JIMPOBAHHBIC, KYMYAUPOBAHHbLE).
Oco0eHHOCTH ANEKTPOHHOTO CTPOESHUS
U XUMHYECKUX CBOMCTB COMPSKEHHBIX
IueHoB, 1,2- u 1,4-npucoenuHeHue.
[Tonmumepuzarus conpsHKEHHBIX UEHOB.
CnocoObI MoNy4eHUs U TpUMEHEHUE
aJIKaIMEHOB.

Ankunsl. ['oMonornyeckuii psajg
AJIKWHOB, 001as Gpopmysa, HOMEHKIATypa
U U30Mepus. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
AIKUHOB, SP-TUOPHUIN3AIINS ATOMHBIX
opOutaneit yrinepona. dusnueckue
CBOMCTBA aJIKUHOB.

XHUMHUYECKUE CBOMCTBA: PEAKIINKU
MPUCOEIUHEHHUS], TUMEPU3ALITI
U TpUMEpH3aIiu, oKuciaeHus. Kucinorasie
CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO

(koBaneHTHAas HETIOJIsIpHAS
U NOJISIpHAsL, G- U T-CBSI3b).

[TonrBepxaathb Ha
KOHKPETHBIX npuMepax
XapakTep 3aBUCUMOCTH
peaKuOHHON CIIOCOOHOCTH

yIJI€BOJIOPOAOB OT KPaTHOCTHU
Y TUMA KOBAJICHTHOM CBs3U (O-
U T-CBS3M) W OT  B3aUMHOIO
BIUSHUS aTOMOB W TPYII
aTOMOB B MOJIEKYJIaX.

XapakTepu3oBaTh COCTaB,
CTpOEHHE, MIPUMEHEHHE,
¢busnyeckue U XUMHUYECKHE
CBOICTBA, BaXKHEHIIINE CIIOCOOBI
MIOJIy4EHUs YIJIEBOJIOPOOB,
NPUHAUISKAIINX K Pa3TUYHBIM
KJ1accam.

BrisBisaTh TEHETUYECKYIO
CBSI3b MEXAY YIIIEBOAOPOJIAMU
Pa3IUYHBIX KJIACCOB
U TOATBEpPXKAaTh €€ HaIudue
YpaBHCHUSIMH
COOTBETCTBYIOIIUX XMUMHUYECKUX
peakuuii C  HKCMHOJIb30BAHHEM
CTPYKTYPHBIX (hOpMYJI BEIIECTB

XapakTepu3oBaTh
UCTOYHUKU  YIJIEBOJOPOJHOTO
CIpbsi (HE(Th, MPUPOIHBIN Ta3,
yTrolib), CHOCOObI ero
nepepaboTKU U MPaKTUYECKOe
NPUMEHEHHE TMOJIy4aeMbIX IpHU
3TOM MPOJYKTOB.

Hcnonp3oBarh
oO1ieHay4YHbIe METO/IbI
MTO3HAHUS npu
CaMOCTOSITEIbHOM
TUTAHUPOBAHUH, MPOBEJICHUH
U OIUCAHUU XHUMHUYECKOr0

JKCHepuMeHTa (J1abopaTopHbIe
U TPaKTUYECKHUE PabOThI).
CrnenoBatb npaBUIaM
Oe3omacHoi paboThI
B nabopaTopun npu
WCTIOJB30BAHUU  XUMHUYECKOU
nocyasl ¥ 00OpyJdOBaHuS,
a TaKXe MpaBHJIaM OOpaleHUs
C BEIIECTBAMH B COOTBETCTBUHU
C UHCTPYKIMSIMUA  BBIITOJTHEHUS
1a00paTOPHBIX OITBITOB
U TpakTUYeCKUX paboT 1o
MOJYYCHUIO | U3YYCHHIO




TPOMHYIO CBsI3b. KauecTBEHHBIE peaKkuu
Ha TPOUHYIO CBS3b.

CnocoObl Moy4eHus U MpUMEHEHUe
AJIKUHOB.

JdemoHcTpaumuu

1.  KadecTBeHHblE  peakuuud  Ha
HEeNpeeNbHbIE YIIEBOIOPOAbl PA3TUUYHBIX
KJaccoB (oOecuBeunBaHuEe OPOMHOM HITH
MOJIHOM BOJBI, pacTBOpa II€pMaHraHaTa
KaJus, B3alMO/ICIICTBHE aleTHIeHa
¢ ruapokcusiom auammuncepeopa(l)).

2. O06pa3ipl IIACTMACC U KayYyKOB.

3. Komnexunu «HedTb» 1 «YT0MbY.

JlabopaTopHBIii ONIBIT

MonenupoBanue MOJIEKYT

HENPEeENbHbBIX YIIEBOIOPOIOB.
IpakTnyeckne padoThl

Ne 2. Ilonydyenue sTuiaeHa U U3yUYCHHE

€ro CBOMCTB.

No 3. Tlomydyenme aunerusneHa U
M3yYEHHE €TI0 CBOWCTB.
Boruucienust
— omnpezeieHue MOJIEKYJISIPHOM

dbopMyInbl  OpraHMYECKOro BeEIIeCcTBa IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX
B €0 COCTAaB;

— HaXO0XJICHHE MOJIEKYJISIPHOM
dbopMyIbl OPraHUYECKOTO0 COEIMHEHUS IO
Macce (00bEMY) MPOAYKTOB CTOPAHHS;

— pacuéTsl 1o YpaBHEHHUIO
XUMUYECKON PeaKnn

Tema 4.
ApoMaTH4yecKkue
yriieBogopoasi (8

4)

ApoMaTudecKkue yriieBoa0pOIbl
(apensl). ['omonorudeckuii psizi apeHoB,
obmas popmyia, HOMEHKIATypa
U U30Mepusi. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
6ensona. /lpasuno apomamuunocmu,
npumMepvl apoOMaAMUYEcKUX coeOUuHeHUll.
®u3nyecKue CBOMCTBA APEHOB.

XUMHYECKHE CBOMCTBA OEH30J1a U €r0
TOMOJIOTOB: PEAKIINH 3aMeICHUS
B OEH30JbHOM KOJIbIIE
U YTIJIEBOJOPOIHOM PaJHKaje, peaKkiuu
MPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
oenzona. Ilpedcmasnenue o mexanuzme
Ppeaxyuti 91eKmpoPuiIbHO20 3aMeujeHUs.
[IpencraBnenne 00 OpUSHTHPYIOIIEM
NEHCTBUU 3aMeCTHTEeNEel B OEH30IbHOM
KOJIBIIE HA IPUMEPE aTKUITBbHBIX
paauKanoB, KapOOKCUIBHOM,
TUAPOKCHIIBHOW, aMUHO- M HUTPOTPYIIIIBI,
ATOMOB T'aJIOT€HOB.

OpPraHUYECKUX BEIECTB.
IIpencraBnsate  pe3ynbTaThl
JKCIEpUMEHTa B (OopMe 3aIluCH
YPaBHEHUH COOTBETCTBYIOLIUX
peakuuii U JAenaTh BBIBOJBI Ha
1504 OCHOBE. IIpoBoauTh
BBIUUCIICHUS I OIPENCICHUS

MOJIEKYJISIPHON bopmybl
OpraHMYEeCKOIro BelllecTBa 110
YPaBHEHUIO XUMHYECKON

peaKkuuy ¥ M0 MacCOBBIM JIOJIIM
JJIEMEHTOB, BXOISIIUX B €r0
coctaB, 1o Mmacce (00BEMY)
MIPOYKTOB CTOpPaHUSI.
CamMocCTOsITeTbHO

IUIAHUPOBATh U OCYIIECTBISATH
CBOIO MO3HABATENIbHYIO
JeSTEIILHOCT; MPUHUMATH
AKTUBHOE Y4acTHe B TPYMIOBOKH
y4eOHOMI JesITebHOCTH




Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
ctupodna. [lonumepusaius ctupoa.

CnocoObl Moy4eHus U MpUMEHEHUe
apOMAaTUYECKHUX YTJIEBOJOPOIOB.

JlaGopaTopHbIii ONILIT
MopenupoBaHrue MOJIEKYJT apEHOB.
Boruncienus

— ompeeieHue MOJIEKYJISIPHOM
dbopMyIibl OPraHUYECKOro BEIIeCTBA 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIHUX
B €r0 COCTaB;

— HAXOXKJIECHUE MOJIEKYJIIPHOU
dbopMyIIbl OPraHUYECKOr0 COEIUHEHUs IO
Macce (00bEMY) IPOYKTOB CrOpaHMUs;

— pacyEThl o YPaBHEHUIO
XAMHYECKON PeaKkuu

Tema S.
IIpupoaubie
HCTOYHUKH
YIJIEBOAOPOA0OB U
HX nepepadoTka
(4 9)

[Ipuponustii ra3. [lomyrHbele HedTAHBIC
ra3pl. Heptp m e mpoucxoxaeHHe.
KameHHBIE yromp W TPOAYKTHL €ro
nepepabotku. Crocobbsl  nepepaboTKu

HeTH: IIeperoHka, KPEKUHT
(TepMuueckuii, KaTaJIUTUYECKU),
pUPOPMUHT, HPOJIH3. [TpoxyxTh

nepepaboTku HeTH, WX TPHUMCHEHUE B
MIPOMBIIIJICHHOCTH U B OBITY.

['eneTudeckas CBA3b MEXKAY
pa3IMYHBIMU KJIacCaMH YTJI€BOJIOPOJIOB.

JdemoHcTpauus
— xoyutekiuu «HedpTb» 1 «YTomby.
JlabopaTopHble ONBITHI

—  O3HAaKOMJIEHHE C  oOpa3namu

MJIaCTMACC, KAY9yKOB U PE3UHBI;

— MOJEITUPOBAHUE MOJIEKYJT
YIJIEBOAOPOIOB U TaJIOT€HONPOU3BOIHBIX.
Boraucienns

— OIIpEIEIIEHUE MOJIEKYJISIPHON
(GopMyJibl OPraHUYECKOIro BEIeCTBA 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOMSILIUX
B €I0 COCTaB;

— HaXO0XICHHE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOr0 COEIUHEHUS IO
Mmacce (00bEMY) MPOYKTOB CrOpaHHUs;

— pacu€rsl o YpPaBHEHUIO
XUMHUYECKON PEAKINH
Tema 6. ONEKTPOHHOE CTPOEHHUE
I'anorennpous- raJIOreHIIPOU3BOIHBIX YIJ1€BOJIOPO/IOB.
BO/JHBbIE Peakuuu  3amemeHuss — rajoreHa = Ha
YIJ1€BOJ0PO0B TUAPOKCOTPYIITY, HUMPOZPYNNy,
44 yuaumozpynny, amunoepynny. JlelictBue Ha
raJIOreHIIPOU3BOIHbIE BOJIHOTO
u CIUPTOBOTO  pacTBOpa  IIENOYH.

BzaumoneiictBue IUTaJIOTCHAJIKAaHOB




C Marsuem u OUHKOM. Tousmue
o MemajllooOpecanu4eCcKux COCOUHEHUSIX.
Hcnons3oBanne raJIOTCHIIPOXU3BOJHBIX

YIJIEBOJOPOAOB B OBITY, TEXHHUKE U IIPU
CHHTE3€ OPraHNYECKHUX BELIECTB.
JleMoHcTpanus
dusnueckue CBOICTBA YIJIEBOIOPOJIOB.
(pacTBOpUMOCTB).
JlaGopaTopHbIii ONILIT
MopenupoBanue MOJIEKYJI
rajlOreHIPOU3BOHBIX YIIIEBOIOPOJIOB.
Boruucienus
— olpeJiesIeHue MOJIEKYJISIPHOM
(GopMyIbI  OPraHUYECKOrO BEIIeCTBAa TI0
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX
B €0 COCTaB;
HaXO0XJCHHUE MOJIEKYJISIPHOM
(GopMyJibl OPraHUYECKOr0 COEAMHEHHUS I10
Macce (00bEMY) MPOAYKTOB CTOPAHHS;
— pacuéThl N0 YPaBHEHUIO XMMUYECKOMH
peakuuu

Paznen 3. Kuciopoacoaep:kamme oprannyeckue coexuHernus (38 1)

Tema 6. Cnuprhl.
®enoa (10 v)

[IpenenbHBIE OJTHOATOMHBIEC CITUPTHI.
CtpoeHue MoJieKyl (Ha mpuMepe MeTaHoJa
u 3TaHona). ['omonorudeckuii psj, odas
dbopmyra, U3oMepHsi, HOMEHKIATypa
u knaccudukanys. Puznyeckue cBOWCTBA
MpEACIbHBIX OJJTHOATOMHBIX CITUPTOB.
Bopopoausie cBs3U MEXKIy MOJIEKYIaMH
CIIUPTOB.

XUMHUYECKUE CBOWCTBA: PEAKLINU
3aMeINIeHUs, IeTUIpaTallii, OKHUCICHHS,
B3aUMO/ICHCTBUE C OPraHUYECKUMHU
Y HEOPTaHWYECKUMH KUCIOTAMH.
KauecTBeHHas peakuus Ha OTHOATOMHBIE
crnupThl. JIeMcTBHE ATaHOJIA U METaHOJIAa Ha
opranu3M yenoBeka. CriocoObl MOTy4deHUs
U TIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[TpocTeie adupsl, HOMEHKIATYypa
u nzomepus. OcobeHHOCTH (PU3HUECKUX
U XMUMHYECKUX CBOMCTB.

MHOroaroMHble CIUPTHl —
STUJICHTJUMKOIb U rauuepuH. Gusnveckue
U XUMHYECKHE CBOMCTBA: pEAKIINHU
3aMelIeHUs], B3aUMOJICHCTBHE
C OPraHMYECKUMHU U HEOPTaHUYECKUMHU
KHCJIOTaMU, KaUE€CTBEHHAs pEeaKIus Ha
MHOT0aTOMHBIE CIUPTHL. [Ipedcmasnenue o
MexaHusme peaxkyuti HyKieo@huibHo20
3amewjenus. JIeicTBHE HA OpraHU3M
gyenoBeka. CrocoObl MOTydeHust
U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

PackpsiBath CMBICIT
A3Y4aEMBbIX MOHATUI
(BBIOENATh HUX XapaKTepHBIE
MPU3HAKK) U TPUMEHSATH ITH
MOHATHUSA npu ONMCAaHUU
COCTaBa U CTPOEHHUS BEILECTB,
IUIsE  OOBSCHEHUS OTAENbHBIX
(GaKToOB U SIBICHUH.

Hcnonb30BaTh XMMUYECKYIO
CUMBOJIUKY JJIi COCTaBJIEHUS
MOJIEKYJIIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTOMH,
COKpAIEHHON) bopmyn
KHCIIOPOJICOAEPIKAILINX
OpPraHMYECKUX BEILECTB.

VYcranaBnuBaTh
MIPUHAIE)KHOCTh
KHCIIOPOI0COIEPIKAIIINX
OpraHUYECKUX BELIECTB
K ONpENeN€éHHOMY KJIAacCy IO
COCTaBy " CTPOEHHIO,
Ha3bIBaTh UX [0 HOMEHKJIAType
IUPAC; MIPUBOJIUTh
TPUBHUAIILHBIE Ha3BaHUSA
OT/AENBbHBIX  MpEeACTaBUTENEH
KHCIIOPOJICOIEPKALIIUX
COCIMHECHUM.

XapakTepu3oBarb  COCTaB,
CTpOEHHE, MIPUMEHEHHUE,
buznveckue 1 XUMUYECKHE




®enon. CTpoeHne MOJIEKYJIbl, B3aUMHOE
BIIUSTHUE TUAPOKCOTPYIIIBI U OEH30JIEHOTO
snpa. dusnueckue cBolicTBa GeHoa.
Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
¢denona. KauectBennble peakiuu Ha GpeHO.
TokcnyrocTs henona. CriocoOb! MOTydeHUs
U IpUMeHeHue GpeHona.
®enonopManbaeTHAHAS CMOJIA.

JdemoHcTpanuu

1. PacTBOpUMOCTB CIIUPTOB B BOJIE.

2. B3auMojericTBue 3TaHOJIa C HATPUEM.

3. OxucneHue 3TUI0BOTO CIUpTa
JUXPOMATOM Kaius (BO3MOXKHO
UCII0JIb30BaHUE BUIEOMATEPUATIOB).

JlabopaTropHble ONBITHI

1. Peakuust rmmiieprHa ¢ THAPOKCHIOM
meau(1I).

2. OKucneHue 3TUII0BOrO CIUpTa
B QJIBJIETU]T HA pACKaJIEHHON MEIHOU
MIPOBOJIOYKE.

IIpakTnueckas padora

No 4. PemieHue 3KcrepuMeHTaIbHBIX

3anad mo Teme «CrupTel U PEHOIBD».
Beruncienus

— OIIPEJEIICHUE MOJIEKYJIIIPHOU
(bopMyIbl OPraHUYECKOro BEUIECTBA 110
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISAIINX B
€ro cocTas; 1o macce (00bEMyY) MPOAYKTOB
CrOpaHusl; 10 KOJIMYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB PEAKIIUU U/ UITN
UCXOJIHBIX BEIIIECTB;

— pelIeHre pacy€THBIX 3a/1a4 Ha
oTpeziesIeHUE JI0JIM BBIXOAA MPOIyKTa
pPEAKIMU OT TEOPETUUYECKH BO3MOXKHOTO

Tema 7.
AlIbaeruanl.
KapGoHnoBrbie
KHCJIOTHI.
CaoxHble 3(pupbI
(20 u)

KapOonunbpHble COCIMHEHHS — albIAeTUIbI
Y KETOHBI. DNEeKTPOHHOE CTpOECHUE
KapOOHWIBHOM rpymnmbl. ['omonmornyeckue
pSAABl  albJETMJIOB ¥ KETOHOB,  0OIas
dbopmyna, UW30OMEpUsS W HOMEHKJIATypa.
®dusnueckue CBOMCTBA aJbIEeTUI0B
U KETOHOB.
XuMHUyecKue

U KETOHOB:
Ilpeocmasnenue
HYK1e0PUIbHO20
Okucienre  aabJIerujoB,
peaknuuy  Ha  albJeTHJIbL.
MOJIy4eHUsI ¥ IPUMEHEHUE
1 KETOHOB.

OOHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIS
KUCJIOThI. OCOOCHHOCTH CTPOCHUSI MOJIEKYIT
KapOOHOBBIX KHCJIOT. N3omepus

CBOIiCTBa aNbJIETHJIOB
peaknuu  MPUCOCTUHCHHS.
0 Mexaumuzme  peaxyuil
NpUCoOeOUHeHUs.
KaueCTBEHHBIC
CrniocoOsl

aJIbACTUIOB

CBOMCTBa, BaXHEHUIIIHE
CHOCOOBI MOJTyYeHHS
MPEACTABUTENCH  Pa3IMYHBIX
KJIAaCCOB
KHCJIOPOJICOACPIKAIITIX
COCIUHCHUIA, BBISBIISITH

FCHCTUYCCKYIO CBA3b MCKIAY

HAMU W  TOATBEPXKIATh €€
HAJINYHE YpaBHEHUSIMH
COOTBETCTBYIOIIUX
XHUMUYECKHUX peaximii
c UCTIOJIb30BaHUEM
CTPYKTYPHBIX bopmyn
BEIIIECTB.

[TonTBepxnaTh Ha
KOHKPETHBIX npuMepax
XapakTep 3aBUCUMOCTH
PEaKIMOHHONW  CIIOCOOHOCTH
KHCJIOPOICOAEPIKAIINX
OpPraHWYeCKHUX  BEIIECTB  OT
(G YHKIIMOHATBHBIX rpyII
B COCTaBE HX MOJEKYJI, OT

B3aMMHOI'O BJIMAHHUA aTOMOB
U I'PYIII aTOMOB B MOJICKYJIAX.

OnuceiBaTh COCTaB,
XUMHYECKOE CTPOCHHE
U IPUMCHCHUC JKHUPOB

" YTJICBOJOB, XapaKTCPU30BATh

ux 3HAUYCHUE JUTSt
JKU3ZHEEATEIIbHOCTH
OpraHU3MOB.

Oco3HaBatb OMacHOCTb
BO3JECHCTBUS Ha JKWBBIE
OpraHU3MBI onpeenEHHbIX
KHUCJIOPOJICOACPIKAIITIX
OpraHUYECKUX BEILIECTB
U TOSACHATh Ha TMpuUMepax
CHocoOBbI YMEHBIICHUS
Y TIpeI0TBpAICHUS 1704
BPEIHOIO  BO3JCHCTBUS  HA
OpraHu3M 4YeJIOBeKa.

Hcnonb3oBath
oO11eHay4YHbIe METO/IbI
MO3HAHUS npu
CaMOCTOSITEIIbBHOM
IJJAHUPOBaHUM,  IPOBEACHUU
Y OTIMCAaHUH XUMHYECKOTO

DKCIIEPUMEHTa (J1TabopaTopHbIe
U TIPaKTUYECKUE PabOTHI).

CnenoBatb npaBUiIaM
6e3omacHoit paboThI
B nabopaTopuu npu




U HOMeHKJarypa. Dusnyeckue CBOICTBA
OIHOOCHOBHBIX IMPCACIBbHBIX Kap60HOBBIX

KUCIOT. BomopoaHbie — CBSI3M  MEXIy
MOJIEKYyJIaMH1 KapOOHOBBIX KHCIIOT.
XUMHUYECKHe CBOIiCTBA! KUCIIOTHBIC

CBOWCTBA, peaKIys dTepru(UKAIIUH, PEaKIINN
C y4YacTHEM YIJIEBOJOPOIHOIO pajJuKaia.

OcoOenHoctu CBOICTB MypaBbUHOMN
KHCIIOTHI.
[lonsaTHe O MPOM3BOAHBIX  KapOOHOBBIX

KHCIJIOT — CJIOKHBIX 3QUpax, aHeuopuoax,
2A02eHAHSUOPUOAX, AMUOAX, HUMPULAX.

MuorooGpa3ue  KapOOHOBBIX  KHCIOT.
OcoOeHHOCTH  CBOICTB  HEIpPEAEIbHBIX
U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHCJIOT,
T'HJIPOKCUKApOOHOBBIX KHCIIOT.
[lpencraBuTenu  BBICIIMX  KapOOHOBBIX
KHACJIOT:  CTEapHHOBAs, NaJbMUTHHOBAS,
OJICMHOBAsi,  JIMHOJEBas,  JIMHOJIEHOBas
KHUCJIOTBI. CrniocoOsl MOJIyYEHUs

U NpUMEHEHHE KapOOHOBBIX KHCIIOT.
Crnoxnsle 3¢upsl. ['omonmoruueckuit ps,

obmas dbopmya, HU30Mepus
u HOMEHKJIATypa. Puznueckue
U XUMHYECKHE  CBOWCTBA:  TUIPOIH3
B KHUCJION M LIEJIOYHOM Cpene.

Kupsr. Crpoenue, buznueckue

U XUMUYECKUE CBOWCTBA XUPOB: THIPOIU3
B KUCJIOH U 1meno4Hoil cpene. OcobeHHocTr
CBOMCTB KHUpPOB, COAEpXKAIIUX OCTaTKU
HENPEJENbHbIX JKUPHBIX KUCIOT. JKupbl
B IpUpOJIE.
Mbu1d Kak CcONMM  BBICIIMX KapOOHOBBIX
KHCJIOT, UX Momoluee aeicTteue. [lonsmue
0 CUHMEMUYeCKUx  MOIOWUX  CPeoCcmeax
(CMC).
JdemoncTpanuu
1. KauecTBeHHbIE peakIK Ha albAETUbI (C
ruipokcuaoM auammuncepeopa(l)
u ¢ runpokcugom meau(Il)).
2. X¥MHY€ECKUE CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.
IIpakTnyeckas padora
Ne 5. PemreHne skciepuMeEHTAIBHBIX
3a1a4 1o Teme «KapOoHOBbBIE KHCIIOTHI.
CrnoxHbIe (HUPBI».
Boruucienus
— OIpeJEeNIeHNE MOJIEKYISIPHOU
(opMyIIbI OPraHMYECKOTo BEIIECTBA 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIINX B
€ro cocTas; o Macce (00bEMY) IPOTYKTOB

XUMUYECKON
o0opymoBaHus,
a TaKkKe MpaBUJIaM
oOpalieHuss ¢  BEMIECTBAMU
B COOTBETCTBUU
C MHCTPYKIUSIMU  BBITIOJTHEHUS
1a0b0paTOPHBIX OTIBITOB
U TpPaKTUYeCKHX paboT 1o
MOJIYYEHUI0O U HU3YUYCHHIO
OpPraHUYeCKUX BEIIECTB.

[IpencraBiasTh pe3ynbTaThl
OKCHEpUMEHTa B dopme
3alucu ypaBHEHUH
COOTBETCTBYIOLIMX  pEaKIUil
W JlenaTh BBIBOJBI Ha HX
OCHOBE.

[IpoBoauTH

UCIIOJIb30BaHUH
OCyIbl U

BBIYHCIICHUS
JUISL OIIpeIETICHUS
MOJIEKYJISIPHOI bopmyIbl
OpPraHMYECKOIr0 BEILECTBA I10
YPaBHEHUIO XUMHYECKON
peakuum M IO  MacCOBBIM
JIOJIIM  3JIEMEHTOB, BXOJSIINX
BE€ro CoCTaB, aTaKke Ha
onpejesieHue JO0JM  BBIXOJA
IIPOJYKTa peakuuu oT
TEOPETUUYECKH BO3MOXHOTO.
CamocTosTenbHO

IUIAHUPOBATh U OCYIIECTBISATH
CBOIO II03HABATEJBbHYIO
JIeSITEIIbHOCTD; PUHUMATH
aKTUBHOE y4acTHe
B IpyNIoBOi yueOHoM
JESATEIBHOCTH




CrOpaHus; 10 KOJIMYECTBY BellecTBa (Macce,
00BEMY) TPOAYKTOB PEAKIIMU W/ HITH
HCXOJHBIX BEILIECTB;

— peuieHMe  pacu€THBIX  3aJa4  Ha
omnpejeNieHue JOJM  BbIXOAA MPOAYKTa
peaKuu OT TEOPETUUECKH BO3ZMOXKHOTO

Tema 8.
YriaeBoasl (8 )

OO61as xapakTepuCcTHKa YTIIEBOIOB.
Knaccudukanus yrieBoaoB (MOHO-, IH-

U TOJIHCAXapUJIBI).

MoHocaxapupl: TII0K03a, GpyKTOo3a,
rajakTo3a, pubo3a, 1e30Kkcupuoo3a.
Dur3nyYeCcKUe CBOKMCTBA U HAXO0XKICHUE
B npupoje. Porocuntes. Onmuyeckas
usomepua. Konvuamo-yennas maymomepus
Ha npumepe MOJIeKYlbl 2II0KO3bl, NPOEKYUU
Xeyopca, a- u f-anomepbi 2110KO3bL.

XUMHUYECKUE CBOWCTBA IIIOKO3bI:
pEeaKIu C y4aCTHEM CIUPTOBBIX
U aJlbJETUHON IPYIII, CIIUPTOBOE
U MOJIOYHOKHCIIOe Opoxenue. [Ipumenenue
[JIFOKO3bl, €€ 3HaUEHUE
B KU3HENIEATEIbHOCTH OpraHu3Ma.

Hucaxapupl: caxaposa, MajabT03a
U naKTo3a. BoccranasinuBaroniyue
Y HEBOCCTaHABJIMBAIOIINE UCAXAPU/IbIL.
I'mpaponus aucaxapuaos. Haxoxnenue
B IIPUPOJE U NPUMEHEHHE.

[Tonmucaxapuapl: KpaxMal, TITUKOTeH
u 1emnoo3a. CTpoeHue MakpoMOJIEKYJI
KpaxMasa, I'IMKOI€Ha U LIeJIUII0JI03bI.
dusnyeckue CBOKMCTBA Kpaxmaia
Y LEJUTI0JIO3bl. XUMUYECKUE CBOMCTBA
Kpaxmaja: THJIpOJin3, KaYeCTBEHHAas
peakuus ¢ noaoM. XMMHUYECKUE CBOMCTBA
HEJUTIONIO3BI: THAPOIU3, TOTy4YeHHe 3(hUpoB
1esuTo036l. [loHsTre 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

JlabopaTopHbIe ONbITHI

1. BzammopelicTBue pacTBOpa INIFOKO3bI
¢ ruapokcugom meau(1l).

2. BzaumopeiicTBrue kpaxmasua ¢ HOJOM.

Beruncienus

— OIpEENICHNE MOJIEKYIISIPHON
(bopMyITBI OPraHUYECKOTO BEIIECTBA 110
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOISAIINX B
€ro cocTas; 1o Macce (00bEMY) IPOTYKTOB
CrOpaHus; MO KOJMYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB PEAKIIMU W/ HITH
HCXOJIHBIX BEIIECTB;

— pemieHMe pacy€THBIX 3a7ad Ha
ompeAesieHue JOJIM  BbIXOAA MPOJIYKTa
peaklMK OT TEOPETUYECKHU BO3MOKHOTO




Pasnen 4. A3oTcoaep:kamme opranudeckne coeqnueHus (12 4)

Tema 9. AMHHBI.
AMHWHOKHUCJIOTBI.
Beaxu (12 u)

AMUHBI — OpraHUYeCKHe
npou3BoHble ammuaka. Kiaccuduxanus
aMHUHOB: aTu(aTHYeCKue U apOMATUYECKHE;

MEpBUYHBIC, BTOPUYHBIE U  TPETUYHBIE.
Crpoenue Momnekyn, obmas ¢opmyna,
W30MEpHUs, HOMEHKJIATypa U (U3HYECKUE
CBOICTBA. XHUMHUYECKOE CBOMCTBA
annpaTHIECKUX aMUHOB: OCHOBHEIC

CBOICTBA, aJKWJIMPOBAHUE, B3aUMOJICIICTBHE
MEPBUYHBIX AMHHOB C a30THCTOW KUCJIOTOM.
Conu anKuiaaMMOHUS.

AHWINH — TPEACTaBUTEIb aMHUHOB
apomaruueckoro psga. CTpoeHHe aHUJIMHA.
B3auMHOe  BiIMSHME ~ TPyl aTOMOB
B MOJICKYJIE aHUJIMHA. OcobenHoctu
XUMUYECKHX CBONCTB aQHUJIMHA.
KauecTBeHHbIe peakiiuy Ha aHUJTMH.

CnocoObl MONMy4YeHUs] U TpPUMEHEHUE
anudaTuuecKux aMUHOB. [Tonyuyenune
aHWJIMHA U3 HUTPOOEH3071a.

AMHMHOKUCIIOTHI. Howmenxkiarypa
1 u3omepus. OTaeNnbHbIE PEACTABUTENH O
aMUHOKHCIIOT: [JIALIMH, aJaHuH,
GenunananuH, cepum, 2NYMAMUHOBAS
Kucioma, Jau3un, yucmeun. Onmuueckas
usomepusi  amunokuciom: D- u  L-
amunokuciomol. DHU3MYECKUE  CBOWCTBA
AMUHOKHCIIOT. ~ XUMHUYECKHE  CBOMCTBA
AMUHOKHCIIOT Kak aMmdoTepHBIX
OpPraHWYECKUX  COCIMHEHWH,  peakius
MOJIMKOHIEHCAIHH, oOpazoBaHue
MENTUAHON CBSA3M. buonorunueckoe
3HaueHue  amuHOKucinor. CuHTEe3 U
TUAPOIU3 MENTHIOB.

benkn kak TpUPOAHBIC TOIUMEPHI.
[lepBuyHasi, BTOpUYHAs U  TPETUYHAS
CTpyKTypa OenkoB. XMMHYECKHE CBOMHCTBA
OENKOB: TUAPOJIN3, JIeHaTypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

Ilonamue 06  azomcodeparcauyux
2emepoYUKIUYeCKUX COeOUHEHUSIX.
Tupumuounosvie u nypuHosvie 0CHOBAHUS.
Hyxkneunoevie kuciomei: cocmas, cmpoeHue

u buonozuieckas pop.

JleMoOHCTpaL UK

1. PacTBopeHue GenkoB B BOJIE.

2. Jlenatypanus 0enKoB pu
HarpeBaHUU.

3. lIBeTHBIC peakiuu Ha OENKH.
IIpakTyeckune padoTnl

Ne 6. Pemenue HKCIIEpUMEHTAIBHBIX

PackpsiBathb CMBICH
M3Yy4aeMbIX MIOHSITHIA
(BBLIENATH HX XapaKTEpHbIC
NpPU3HAKKA) U MPUMEHATH 3TU
TOHSITHS npu OMHCAHUU
COCTaBa U CTPOCHHUS BEILECTB,
JUTsE  OOBSCHEHUS OTICIbHBIX
(aKTOB M SIBJICHHIA.

Hcnonp30BaTh XUMUYECKYIO
CUMBOJIUKY JJIi COCTaBJICHUS
MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAIIEHHOM) dbopmyn
a30TcoepKallnux
OpraHUYEeCKHUX BEILIECTB.

Onpenensarb
MIPUHAJIC)KHOCTh
a30TOCOJIEPXKAINX  BEIIECTB
K ONpEIeN€HHOMY KJIAacCy IO
COCTaBy u CTPOCHHIO,
Ha3bIBaTh UX 110 HOMEHKJIATYpe
IUPAC; MPUBOIUTH
TPUBUATBHBIE Ha3BaHUSA
OTJICIbHBIX MPEJACTABUTEICH.

XapakTepu3oBarb  COCTaB,
CTpOEHHE, MIPUMEHEHHE,
duznueckue U XUMUYECKHUE
CBOMCTBA, BayKHEHIIIHE
CrocoObl MOJIy4EHHUS
TUMIMYHBIX ~ TIPeJICTaBUTENEH
a30TCOJEPKAIUX COCTUHEHHU.

OnuceiBaTh COCTaB,
CTPYKTYPY, OCHOBHBIE
CBOICTBa OENKOB; MOSCHSITH Ha
npuMepax 3HadeHHe OeJIKOB
JUIsl OpraHu3Ma 4eoBeKa.

[TpoBoAWTH BBIYMCIICHUS
IbIE: OTpeeTIeHUS
MOJIEKYJIIPHOM (hopMyIibI
OpPraHMYECKOTO BEIIeCTBa IO
MAacCCOBBIM JOJISM JJIEMEHTOB,
BXONAIIMX B €ro COCTaB,
a TaKkKe 10 YpPaBHCHHSIM
XUMHUYECKUX PEaKIIUu.

Hcnoap3oBaTh
oOmieHayYHbIC METOIBI
MMO3HAHUSA — HaAOII01ATh
U OIIHCHIBATh
JIEMOHCTPALIMOHHBII
AKCIIEPUMEHT.

CaMOCTOSTEIBLHO




3ajady = Mo TeMe  «A3oTcojepKallue | IIIaHUPOBaTh U OCYIIECTBISATH
OpPraHMYECKUE COCTUHEHUS ). CBOIO MMO3HABATEJIbHYIO
Ne 7. Pemenue 3KCIEPUMEHTAIBHBIX | NESTEIBHOCTD; MPUHUMATH
3a1a4y 1o TeMe «Pacro3HaBaHue | aKTUBHOE ydacTHe
OPraHMYECKUX COCTUHECHUI. B rpyNnoBoi y4eOHOU
Boruncienus JIeSITEIIbHOCTH
— OmpeJesieHne MOJIEKYJISIPHOM
(opMyIIbI OPraHMYECKOTO BEIIECTBA 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISAIINX B
€ro cocTas; 110 Macce (00bEMY) IPOLYKTOB
CrOpaHus; 10 KOJIMYECTBY BellecTBa (Macce,
00BEMY) TPOAYKTOB PEAKIIMH W/ HITH
UCXOJHBIX BEILIECTB;
— pelleHue pacu€THBIX 3aJa4 Ha
omnpejeNieHue JOJM  BbIXOAAa IMPOAYKTA
peaKuyu OT TEOPETUUECKH BO3ZMOXKHOTO
Pa3zzes. 5. Boicokomouiekyasipablie coequnenust (6 1)
Tema 10. OcHoBHbIE MTOHATUSA XUMUU Bianers M3y4aeMbIMHU
IInacTtmaccesl. BBICOKOMOJIEKYJISIPHBIX COCMHEHUH: | XUMUYECKUMU MOHSTUSIMU:
Kayuyku. MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, | PACKPBIBATh CMBICI U3y4aeMBbIX
BoJiokHa (6 ) CTEIICHb MOJIUMEPU3ALIHH, CpenHsisl | IOHATHM U TPUMEHSTh OSTU
MoJieKyysipHass Macca. OCHOBHBIE METOJIbI | IOHSITHUS npu OIMCAaHUU
CUHTE3a BBICOKOMOJIEKYJISIPHBIX | COCTaBa u CTpOEHUs
COEIMHEHUN — [IOJINMEPHU3ALUs | BHICOKOMOJIEKYIISIPHBIX
Y TIOJTUKOH/ICHCAITHSI. Ilpeocmasnenue | OpraHUYECKUX BEIIECTB, JUIS
0 cmepeopezyiapHOCmU U HAOMOJLEKYAAPHOU | OObSICHEHUS OT/IETTbHBIX

cmpykmype — NOauMepos,  3a6UCUMOCHb
CBOUCME NOIUMEPOS OM UX MONEKYIAPHO20
U HAOMONEKYIAPHO20 CIMPOEHUSL.
ITonumepusie MaTEepUAJIBL.
[Tnactmacchl (MOJAMATUIIEH, TOJUIIPOIMIIEH,

MOJIMBUHUJIIXJIOPH I, MMOJIMCTHUPOJI,
MOJIMMETHUIIMETAKpUiIaT,  MOJIUKApOOHATHI,
MOJIMATUIIEHTEpedTANAT). Yrunuzamus

U nepepaboTKa MaacTuKa.

OnacToMepbl: HaTypallbHBII Kayyyk,
CHUHTETHYECKUE Kayyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, M30IPEHOBBII)
U cunukownwsl. Pe3una.

Bonokna:  HaTypanbHble  (XJIONOK,
HIepcTh, HIENK), MCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE  BOJIOKHO),  CHHTETUYECKHE
(KampoH U JIaBCaH).

Ilonumepevl  cneyuanvbHo20 HA3HAYEHUS.
(meghnon, Keenap,  I1eKMPONPOBOOAUjUE
nonumepul, buopasznazaemvle noIUMepbL).

JdeMoHcTpanus

1. O6pa3siib
Y UICKYCCTBEHHBIX  BOJIOKOH,
Kay4yKOB, PE3UHBI.

2.  Buneodparment
PE3UHBI.

MPUPOJHBIX
I1acTMace,

«B YJIKaHU3aIug

(haKTOB M SIBJICHUI.
Hcnonp30BaTh XUMUYECKYIO
CUMBOJIMKY JUISl COCTaBJICHUS
CTPYKTYPHBIX bopmyn
BELIECTB " ypaBHEHUI
peakuyMii MOJIMMEPHU3aLUUA U
MOJIMKOHACHCAIUH.
OnuceiBaTh COCTaB,
CTPOEHHUE, OCHOBHBIE CBOMCTBA
U TIpUMEHEHNE Kay4yKOB,
Haubosiee pacnpocTpaHEHHBIX
BU/JIOB IIJTACTMAcC U BOJIOKOH.




IIpakTHyeckas padora
Ne

1 BOJIOKOH)»

8. Pemenune sKcEpUMEHTAIBHBIX
3ama4 o teme «Pacro3HaBaHme ImacTMacc

11 KIJACC. OBIIIAA U HEOPTAHUYECKASA XUMUSA

3 u B Hegenmo, Bcero 102 4, u3 HUX 7 4 — pe3epBHOE BpeMs

TeMmbl,
packpbIBaoIue
AAHHBINA pa3aea

NMpPOrpamMmbl, U
KOJHYECTBO 4aCOB,
OTBOJAMMOE HA HX
H3y4eHHe

OcHoOBHOE co/lep:KaHue

OcHOBHBbIE BH/IbI 1eATETbHOCTH
o0yuarouuxcst

Paznen 1. Teopernyeckue ocHOBbI xumMuu (36 u)

Tema 1. Crpoenne
aTOMOB.
Iepuoauyeckuii
3aKO0H "
IMepuoanueckas
cucremMa
XHMHYECKHX
ajgemenTtoB . M.
MenpeseeBa (8 )

Atom. CocTaB aTOMHBIX SIED.
XUMUYECKUH 3neMeHT. M30Tombl.

Kopnyckynapno-eonnosoii
oyanuzm,  OBOUCMBEHHAS.  NPUpood
anekmpora. CTpOEHHE SIEKTPOHHBIX
000JI0YEeK aTOMOB, KBAaHTOBBIC YHCIIA.

DHepreTu4ecKue YPOBHU
U TOAypOBHH. ATOMHBIE OpOHTAIH.
Knaccudukanms XUMHYECKUX
aJleMeHTOB (s-, p-, d-, f-amemenTsI).
Pacnipenenenne  210€KTpOHOB 1O
aTOMHBIM  OpOHUTAIIAM; NPUHYUN
Munumyma suepeuu, npunyun llayau,
npasuno  XyHoa. DJEKTPOHHBIE
KOH(QUTYypalid aTOMOB  3JIEMEHTOB
[IEPBOr0O—UETBEPTOTO 02 ()i ():
B OCHOBHOM U  BO30YXIEHHOM
COCTOSIHUH, 3IEKTPOHHbIE
KOH(UTypaly HOHOB.

THonamue 06 SHepeuu
UOHU3aYUU, 9Hepauu cpoocmea
K 9/1eKMPOHY.
DNeKTPOOTPULIATETEHOCTD.

[lepuoanueckuii 3aKOH
u Ilepnonnueckas cucrema
XUMHUYECKUX JJIEMEHTOB
. n. Meunneneena. CBs3b
MEPUOINYECKOTO 3aKOHa
u [Tepuonnueckon CHUCTEMBI
XUMHUYECKUX 2JIEMEHTOB

C COBPEMEHHON TEOopHel CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMWCTB XUMHUYCCKUX DJIEMEHTOB
u  oOpa3yemMblX MMM  NPOCTBIX
1 CJIOKHBIX BCHICCTB 110 TIpyniamM

PackpbIBaTh cMBICI U3y4aceMbIX
HOHSITUN (BBLIEHATH ux
XapaKTEepHBIE HPU3HAKH)
U TPUMEHATh ATH IOHATUSA IPU
ONMCAHUHU COCTaBa U CTPOCHUS
BEIIECTB, TS 0O0BSICHEHUS
OT/ICJIbHBIX (P)AKTOB U SIBJICHUH.

PackpeiBath CMBICI
nepuonnueckoro 3akona JI. .
MenzeneeBa U J1€MOHCTPUPOBATh
ero CUCTEMATU3UPYIOILYIO,
O0BSICHUTEIBHYIO
¥ MPOTHOCTHYECKYIO ()yHKIIHH.

XapakTepu30BaTh 3JIEKTPOHHOE
CTpO€HHE aTOMOB (B OCHOBHOM
U BO30YXIEHHOM COCTOSIHUN)
U HMOHOB XMMHUYECKUX DJIEMEHTOB
NEPBOr0O—YETBEPTOr0  NEPHUOIOB
U UX BaJIEHTHbIE BO3MOXXHOCTH,
UCIIOJB3Ysl TOHSTUS S-, P-, d-
3JIEKTPOHHBIE opbuTanu,
SHEPreTUYECKUE YPOBHHU.

OOBSCHATH  3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMMUYECKHUX
JJIEMEHTOB M HMX COEIMHEHHUH IO
nepuoaam u rpynmnam
[Iepnonnueckoit cucremsr [[. N.
Meneneena




Y TEPHOJIaM. 3Hauenue

MEPUOIUYECKOTO 3aKOHa
. U. Menneneena.

JdemMoHcTpanuu

Buapr  Tabmun  «llepuognueckas

CHCTeMa XHUMHUYECKHX dJeMeHTOB /.
. MenneneeBa»

Tema 2. Ctpoenne
BelllecTBA.
Mmuoroodpa3ue
emiects (10 u)

XuMudeckas CBS3b. Bunnl
XMMHMYECKOM  CBSI3U:  KOBAJICHTHas,
HMOHHAas, MeTajuimdyeckas. MexaHu3Mbl
00pa3oBaHMsl  KOBAJEHTHOW  CBA3U:
OOMEHHBI U JOHOPHO-AKIIETITOPHBIH.
OHeprus u nnuHa cBsasu. IloaspHocTs,

HaIpaBJIECHHOCTh U HACBIIAEMOCTh
KOBAJICHTHOM CBsi3U. KpaTHble CBSI3U.
Bonoponnas CBS3b.

MexMoeKynsipHble B3aUMOACHCTBHS.

BanenTHOoCTh W BaJCHTHBIC
BO3MOKHOCTH aTOMOB. [ ubpuouzayus
amoMHbIX opoumarnei. CBsi3b
ANEKTPOHHOU  CTPYKTYPBl  MOJIEKYJ
C WX TeOMETPUYCCKUM CTPOCHUEM (Ha
npuUMepe  COSAMHEHHH  AJIEeMEHTOB
BTOPOTO MEPUOIA).

IIpencraBnenne
0 KOMIUICKCHBIX ~ COCIUHEHUSX.
Cocras KOMIUIEKCHOT'O HOHA:
KOMILIEKCOOOpa30BaTelb,  JIMTAHJIBI.
Koopounayuonnoe yuco.
Homenxnamypa KOMNJIEKCHBIX
coeounenuti. 3HayeHue KOMNIEKCHbIX
coeouHeHuUll. Iouamue
0 KOOPOUHAYUOHHOU XUMUU.

Bemectsa MOJIEKYJISIPHOTO
Y HEMOJIEKYIIIPHOTO CTpOeHUs. Turbl
KPUCTAITNYECKUX pemeToK
(CTpYKTYyp) U CBOMCTBA BEILIECTB.

[Tonsitue 0 TUCTIEPCHBIX
cucremax. VICTUHHBIE  PacTBOPEIL.
IIpeocmasnenue 0 KONIOUOHBIX
pacmeopax. CrocoObl  BbIpaKEHUS
KOHIIEHTPAILlUM PACTBOPOB: MaccoBast
JOJTsl  BEIecTBa B pacTBope,
MOJIIpHAast KOHIIEHTpAIIHSI.
Hacwimennsie Y HEHACHIIICHHBIC
pacTBOPBHI, PacTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudpukanus
U HOMEHKJATypa HEOPraHHYECKUX
BelIeCTB. [puBUAIbHBIE Ha3BaHUS
OTJICTBHBIX npecTaBuTeNeiH
HEOPTaHMYECKUX BEIIECTB.

PackppiBaTh CMBICIT H3ydaeMbIX
IMOHATUH (BBIIETIATH HX
XapakTepHbIE IIPU3HAKN)
U TPUMEHATH 3TH TIOHITHS TIPH
OMHUCAaHUU COCTaBa U CTPOCHUS
BEILIECTB, IS 00BACHEHHSA
OTJICNBHBIX (DAKTOB U SIBJICHHIA.

Onpenenatb BHUI XWMHYECKOU

cBsi3  (KOBaJCHTHAs, HMOHHAs,
MeTaNInyecKas, BOJIOPO/THAS)
B COCTMHECHUSX, THUII
KPUCTAILTUYECKOU pemETKU
KOHKPETHOI'O BELIECTBA.

OOBSCHATD MEXaHU3MBbI
00pa3oBaHMsl KOBAJICHTHOW CBS3HU
(oOMeHHBIT u JIOHOPHO-
aKLENITOPHBIH).

Onpenenarb BAJICHTHOCTh
u CTEIIEHb OKHUCTICHUS
XUMUYECKUX 3JIEMEHTOB
B COCIMHEHUSX  Pa3IMYHOTO
COCTaBa.

OOBsICHATD 3aBHCUMOCTD
CBOMCTB  BEHIECTB  OT  BHUJA
XUMUYECKOW CBS3M W THIIA
KPUCTAJUIMYECKOU PELIETKU.

[TpoBoauTH BBIYUCIICHUS
C UCIIOJIb30BAaHUEM MOHSATHUSA
«MaccoBas J10J1s BEIECTBA

B pacTBOpe»




JdemoHcTpauus
Mopenu KPUCTAJUIMYECKUX
pEUIETOK.
Boruuciienus
— C MCHOJIb30BaHUEM IOHATUHI
«MaccoBasi  JI0JIsl  pacTBOPEHHOTO
BEILIECTBAY, «MOJISIpHAs
KOHIEHTPALIH»

Tema
XuMuueckKue
peakuuu (18 u)

Knaccudukanumss  XUMHUECKHX
peakuuin B HEOPraHUYECKON
Y OPraHUYECKOU XHMHH. 3aKkoH
COXpaHEHHUsS MAacCChl BEILECTB; 3aKOH
COXpPAHEHUS U MPEBPAILCHUS SHEPTUU

npu XUMHYECKHUX peaKIusIX.
TennoBble  3PGHEKTHI  XUMHUYECKUX
peakuui. Tepmoxumuueckue
ypaBHEHHUS.

CxkopocTb XUMHUYECKOMN

peakiuu, €€  3aBHCHUMOCTh  OT
pa3nmuyHbIX (akTopoB. ['oMoreHHBIE
U TeTeporeHHble peakiuu. Karamms
U KaTaJu3aTophbl.

OO6patumsie 1 HeoOpaTUMbIe
peakuuu. XHUMHYECKOE paBHOBECHE.
Koncmanma XUMUYECKO20
pasnogecusi. DakToOphl, BIUAIONIAE HA
MIOJIOKCHHE XUMHUYECKOTO
paBHOBECHS: TeMIlepaTypa, JaBJICHUE
u KOHIICHTPALIUU BCIIICCTB,
YYaCTBYIOIIMX B peaknud. [IpuHIMD
Jle larense.

DNEeKTpONUTHYECKAs
mucconnanusi. CusbHble U cradble
ANeKTPOIHTHL. CTETeHb TUCCOIMAIINN.
Honnoe npoussedenue 6o0vl. Cpena

BOAHBIX  PACTBOPOB: KHCJIOTHAS,
HEWUTpanbHasil, LEJI0YHAs.
Bonopoansiii IMOKa3areib (pH)

pactBopa. I'maponu3 couseil. Peakunu
HMOHHOTO OOMeHa.

OKHUCIUTEILHO-
BOCCTAaHOBHUTEJIbHEIC peakiui.
CreneHr okuciaeHus. OKHUCIATEID
M BOCCTaHOBHUTENb. [Ipomneccrr
OKHUCIIEHUS 1 BOCCTAHOBIIEHHSI.
Baxnueiimniue OKMCIUTENHU
1 BOCCTAHOBUTEIH. MeTton

AJIEKTPOHHOTrO OayiaHca. DJIEKTPOJIN3

pPacTBOPOB M PACILUIaBOB BEILECTB.
JdeMoHcTpanuu

— DPa3lIoKEeHHE MEePOKCUAa BOIOPOJA

B IPUCYTCTBUH KaTaJIN3aTOPA.

PackpeiBaTh CMBICIT M3y4aeMbIX
MMOHSTHI (BBIICTIATH ux
XapaKTepHbIC MIPU3HAKH )
U TPUMEHSTH 3TU TOHATHS TPU
OTMCAaHUU COCTaBa U CTPOCHUS
BEIICCTB, IS 00BSICHEHHUS
OTJIETLHBIX (DAKTOB U SBJICHUH.

Knaccudunuposars
XAMUYECKHE peaKiuu
pPa3IUYHBIM  MPU3HAKAM
u COCTaBy
BEILIECTB,
peaKIuu,

o
(uucny
pearupyromumx
TEIIOBOMY 3 deKTy
U3MEHEHUIO CTENEHen
OKHUCJICHUS AJIEMEHTOB,
00paTuMocCTH, Y4aCTUIO
KaraauzaTopa u T. 1.);
CaMOCTOSTEJIbHO BBIOMpATh
OCHOBaHUSI W  KPUTEpUH  JUIS
KJ1acCU(pUKaLUU XUMUYECKHUX
peaKuuii.

OOBSCHATH  3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHUYECKUX PEeaKInil
C y4€TOM  HUX  DHEPreTUYECKUX
XapaKTEePUCTHK, XapaxkrTep
WU3MEHEHUSI CKOPOCTU XUMHUYECKOM
peakiuu B 3aBHCHUMOCTH  OT
pa3IuuYHBIX (PAKTOPOB, a Takke
XapakTep CMEIIEHUS XUMHUYECKOTO
paBHOBECHs o BIIUSIHUEM
BHEIIHUX BO3ACUCTBUN (TPUHIIUT
Jle laremnse).

PackpriBars CYIIHOCTB:
OKHCIIMTENBHO-
BOCCTaHOBUTEIIBHBIX peaxkuu
IIOCPEICTBOM COCTaBJICHUS
JMEKTpOHHOrO  OamaHca  3ITHX
pEeaKIHnii; peakuui HOHHOTO

oOMeHa myTEéM COCTaBIICHUS HX
MOJIHBIX U COKPAIIEHHBIX MOHHBIX
YPaBHEHUH; peaKkuil TUAPOIN3a,
peakuuii  KOMIUIEKCOOOpa3oBaHus
(Ha mpuMepe THIPOKCOKOMILIEKCOB
[IMHKA U QJTFOMUHUA).

HpOBOI[I/ITL n OIIMCHIBATh




JlabGopaTropHblie padoThI
IIPOBECHUE PEAKLUUNA HOHHOIO
oOMeHa;

OTMPEJICIICHUE CpPEellbl PacTBOPOB
BEILECTB C MTOMOILBIO YHUBEPCAIBHOIO
WHJUKATOpA.
IIpakTHyeckas padora
Ne 1. Bnusiarie pa3nuuHbiXx (HaKTOPOB
Ha CKOPOCTb XUMHYECKOU PEaKIINH.
Ne 2. Bnusiauie pa3nuuHbIX (HaKTOPOB
Ha MIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.
No 3. XuMU4YecKue
B PacTBOpPAX AJIEKTPOJIUTOB.
Bouruncienus

— MAacchl BelecTBa Wik 00bEMa
ra3oB I0 H3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacCe WIH 00BEMY OJTHOTO
W3 YYaCTBYIOUIUX B PEAKIIMU BEILIECTB;

— MAaccoBOM JOJU U MOJSIPHOH
KOHIICHTpAIIUU BEIIECTBA B PACTBOPE;

— wMaccel  (00BEMa, KoJauYecTBa
BEIIIECTBA) MPOAYKTA PEAKIMH, €CIU
OIHO U3 BEIIECTB [JIAaHO B BUJIE
pacTBopa C ONPENEIEHHON MacCOBOM
JI0JIel paCTBOPEHHOIO BEILIECTBA

— TEIUI0BOTO (P deKTa peaKkiuu

peakmuu

XUMUYECKUN SKCIEPUMEHT:
OmpeNeJieHue  Cpelbl  BOJHBIX
pacTBOPOB BEILECTB; IMPOBEACHUE
peakuui MOHHOTO oOMeHa;
U3YYEHUE BIMAHUS  PA3ITUYHBIX
(hakTOpOB HA CKOPOCTh PEAKITUH.

CnenoBatb IpaBujIam
I0JIb30BaHUS XAMHYECKON
OCYJ101 u 1a00paTOPHBIM
000pyIOBaHUEM.

[IpencraBnsaTe pe3yabTaThl
XUMHUYECKOTO JKCIIEPUMEHTA
B ¢opMe 3amucu ypaBHEHUU
COOTBETCTBYIOLIUX peakuuin
U JIeJIaTh BBIBOJbI HA UX OCHOBE.

[IpoBoauTh BBIYMCIICHUS
C UCIIOJIb30BAaHUEM MOHATHUSA
«maccoBas JIoNst BEILIECTBA
B pacTBope», a Takxke [0
YpaBHEHUSIM XUMUYECKHUX
peaKuuit, B TOM 15 (R ()

TCPMOXUMHUYCCKUC paC‘léTbI

Pazpnen 2. Heopranuyeckass XuMust

(51 4)

Tema 4.
Hemertasuni (30 4)

[Tonoxxenue HEMETAIIJIOB
B [Iepnonnueckon cucreme
XUMHUYECKUX 3JIEMEHTOB
J. . MennaeneeBa U OCOOCHHOCTH
CTpOEHHUSI HMX aTroMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPONUS
HEMETAIJIOB (Ha MpUMepe KHUCIOopoJa,
cepsl, hocdhopa u yriaeposa).

Bonopon. [Tonyyenue,
¢bu3nyecKkne U XMMUYECKHE CBOMCTBA:
peakuumn c MeTalIaMH
U HEMeTaJlJIaMH, BOCCTAHOBHUTEIIbHbBIC
CBOICTBA. I'mopune. Tonnusnwvie
9/1eMEeHMbL.

l"anorensr. Haxoxnenue
B [IPUPOJIC,  CIOCOOBI  MOJy4eHUs,
¢du3nUecKue U XUMHUYECKUE CBOMCTBA.
l"anorenoBo1OpPOABI. Baxueiinme
KHCJIOPOJICOAEPKAIUE  COECOUHEHUS
raJloreHoB. JlaGoparopHble
u MPOMBILIICHHbBIE CIOCOOBI
MOJTydeHUs1 TalloreHoB. [lpumenenue
raJIOT€HOB U UX COEIMHEHUIA.

Kucnopon, o30n. JlaboparopHsie

PackpbiBaTh CMBICIT U3y4daeMbIX
TTOHSITUI (BBIIETISATH ux
XapaKTepHbIE MIPU3HAKH) u
MPUMEHATh ST TIOHATHUS TIpPHU
OMMCAaHUU COCTaBa U CTPOCHMS
BEIIECTB, hilag: | 00BsICHEHUS
OTJICbHBIX (PAKTOB U SBIECHUH.

OOBACHATH ob1mme
3aKOHOMEPHOCTH B  H3MEHEHUU
CBOMCTB  HEMETAUIOB W  HUX
COCIMHEHUN € YYETOM CTPOCHMS
WX AaTOMOB U TIOJOXKCHUS B
[Tepunonnueckoi cUCTEME
XUMUUYecKuX osnemeHtoB JI. U.
Memnneneena.

XapakTepu3oBaTh (OIMUCHIBATH)
o0muye XMMHYECKHE  CBOMCTBA
HEMETAaJJIOB, X  BaKHEHIIHMX
COCIMHEHUH, TOATBEpXkKIas dSTO
OTMCaHuE TPUMEPAMH YPaBHEHHI
COOTBETCTBYIOIIMX  XUMHUYECKUX
peaKuuii.

CocTtaBisTh
OKHCIIHTEIIHHO-

ypaBHEHHUS




Y TIPOMBIIIIICHHBIC CTIOCOOBI
MOJIydeHus: Kuciopoga. Duzndeckue
Y XUMUYECKUE CBOWCTBa
U IPUMEHEHUE KHUCIOpoJa M O30HA.
OKCHU/IBI U TIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupoje,

CrocoObl  TMOJy4eHHS, (U3HIECKUE
u XUMHUYECKHUE CBOICTRA.
CepoBopopon, cyabduapl.  Oxcun
cepoi(IV), OKCH/]T cepsi(V]).

CepHucTast U cepHas KHCIOTBI U HUX
coimr. OcoOEeHHOCTH CBOMCTB CepHOMU
kucnotel. [Ipumenenue cepbl u eé
COCIMHECHUM.

A3o0t. Haxoxnenue B mpupoje,
CIocoOBbl  MONy4YeHUus, (u3nYecKue
U XMMUYECKHE CBOWCTBA. AMMMaK,
HuTpuabl. OKcuapl a3ora. A30THCTas
M a30THasl KHCJIOTBI M WX COJH.
Oco0OeHHOCTH ~ CBOMCTB  a30THOM
kuciotel. [Ipumenenue azora u ero
COeMHEHMI. A30THBIE Y100pEHUSI.

Docpop. Haxoxnenue
B MpUPOJE, CHOCOOBI MONy4YeHUs,
(du3nUecKre U XMMHYECKHE CBOWCTBA.
®dochuaer u  pochun.  Oxcuabl
docdopa, dochopHas kuciora u e
COJIH. Memadgpocgopnas
u nupogocgopnas KUCJIOMbl,
gocpopucmas
u  gocgoprnosamucmas  Kuciomol.
[Ipumenenne  Qochopa u  ero
coequHeHnil. @ocopHbie y100peHHUs.

Yraepon, HaxXoKIeHUE
B IIPUPOJE. AmoTponHbie
MoauUKaIIH. duznyeckue
U XHMHYECKAE CBOWCTBA  TPOCTBIX
BEIIECTB, OOPa30BaHHBIX YIJIEPOAOM.
Oxkcun yraepoaa(Il), OKCH]T
yraepona(IV), yronpHas kuciora u eé
COJIH. AKTUBUPOBAHHBIM  YroOJIb,
ancopouusa.  Pyunepenvi,  epaghen,
yenepoouvle HaHompyOKu.
[IpumeHeHne  TPOCTBIX  BEIIECTB,
o0pa3oBaHHBIX YIJIEPOJIOM, U  €ro
COCIMHECHUM.

Kpemuunii. Haxoxnenue
B IpUPOZIE,  CHOCOOBI  TMOIy4eHUs,
¢u3nyuecKkre 1 XMMHYECKHE CBOMCTBA.
Oxcun  kpemuusa(IV), kpemHueBas
KHCJIOTa, CHJIMKAaThl. [IpuMeHeHue
KpeMHUsl U ero coenuHeHuil. CTexio,

BOCCTAHOBUTENBHBIX
W peakluii HOHHOrO OOMeHa
U pacKkpblBaTb HX CYIIHOCTh
c IIOMOLIBIO AJIEKTPOHHOI'O
OajaHca M1 MOHHBIX YpaBHEHUI.
XapakTepu3oBaTh BIIMSIHUE
HEMETAJJIOB U UX COEIMHEHWH Ha
KHUBBIC OpPTaHU3MBI;, OIMCHIBATH
IpUMEHEHNE B pas3INYHbIX
o0macTsix MPAKTUYECKON
NeSITeIbHOCTH YEJIOBEKA.
ITonTBepknaTh CylecTBOBAHUE

peakuuii

TeHETHYCCKOM CBSI3H MEXKIY
HEOPraHUYECKUMHU BeIeCTBaMU
c IIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIMX  XUMHUYECKUX
peaKkIuu.

[IpoBoauTh peaxkuuu,
MOATBEPKIAIOIINE  XAPAKTEPHBIE
CBOMCTBA M3Yy4aeMbIX BEIECTB;
pacro3HaBaTh ONBITHBIM  ITYTEM
AQHUOHBI,  NPUCYTCTBYIOLLUE B

BOJHBIX paCTBOpax.

HaGmomate ¥ onmchIBaTh
JIEMOHCTPAIIMOHHBIE OIIBITBI;
IPOBO/IUTH u OIUCHIBAThH
XUMHAYECKHH 9KCIEPUMEHT
(JtabopaTtopHbIE W TPAKTHYECCKUE
paboThl).

[MpencraBnsTh pE3yIbTaThI
XUMHAYECKOTO  JKCIIEPUMEHTa B
bopme 3arucu ypaBHEHUIA
COOTBETCTBYIOIIIMX  pEaKUUd U
JieNiaTh BBIBOJIbI HA X OCHOBE.

CnenoBatb IpaBUJIaM
HOJIb30BAHUS XUMHUYECKOH
MOCy 101 u 1a00paTOPHBIM
000pynOBaHUEM.

[IpoBOmUTH  BBIYMCICHUS IO
ypaBHEHUSIM XUMHUYECKHX
peaKuuii.

CamocTosTenbHO TJIAHUPOBATH
u OCYILECTBIISITh CBOIO
MO3HABATENbHYIO  JIEATEIbHOCTD;
MPUHUMATh AKTHBHOE ydYacTHE B
IpyNIoBOH yueOHO
TEeSITeTbHOCTH.




€ro Mojy4eHue, BUJIbI CTEKJIA.
JdeMoHcTpanuu
1. OGpa31bl HEMETAILIOB.
2. Topenue cepsl, ¢ocdopa,
JKelle3a, MarHusi B KUCJIOPOJE.
JlaGopaTopHbIe ONbITHI
1. KauecTBeHHBIE peakIMM Ha

HCOPraHNYCCKUC HOHBbI U KaTHUOH
BOJIOpOJIA.

2. Tlomyuenme wu coOupanue
rasos.

IIpakTuyeckune padboTsl

Ne 4. Pewenne
SKCIEPUMEHTAIIbHBIX 33Ja4 10 TeMe
«["amoreHb».

Ne 3. Pemenue
AKCIIEPUMEHTANBHBIX 337au 10 TeMe
«Cepa u e€ coeIMHEHUSD.

Ne 6. Pemenue
SKCIIEPUMEHTANBHBIX 3a7au 10 TeMe
«A30T, hocdop 1 UX COeAMHEHUS.

Boruuciaenust

— MAacchl BEIIECTBA UM 00bEMaA
ra3oB IO HW3BECTHOMY KOJHYECTBY
BEILIECTBA, MAacCe WK O0BEMY OJTHOTO
U3 YYaCTBYIOIINX B PEAKI[UH BEILIECTB;

— Macchl (00bEMa, KOJIHMYecTBa
BEIIECTBA) MPOJIYKTOB PEAKIUU, €CIU
OJIHO U3 BEIIECTB UMEET MPUMECH;

— Macchl (00bEMa, KomMvecTBa
BEIIIECTBA) TMPOAYKTA PEAKINH, €CIu
OIHO U3 BEIIECTB [JIaHO B BUJIE
pacTBOpa C ONPENEIEHHON MacCOBOM
JI0JIEN pACTBOPEHHOIO BELIECTBA;
JIOJIM  BBIXOAA TIPOJYKTa
peakuumn oT TEOPETHUECKHU
BO3MO>KHOT'O

Tema 5. Mertaaiabl
(21 v)

ITonoxenue
B [Iepnonnueckoin cucreme
XUMHUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHMSI ANEKTPOHHBIX
000JI0YeK aTOMOB METaJIOB.
Pacnpocmpanenue xumuueckux
9/1eMEHMO6-MEMAN08 68 3eMHOU KOpe.
O6mwme ¢uznuecke CBOWMCTBA
MeTauloB. [IpuMeHeHue MeTansioB
B Opity u  TexHumke. CrutaBel
METAaJUIOB.
DIEeKTPOXUMHUYECKUI
HamnpsOKeHUH  METaJlIoB.
CHOCOOBI  TOJY4YEHHUS
THJIPOMETaJTyprus,

MCTAJJIOB

pAn
Oo6mue
METAJJIOB:

PackpbiBaTh CMBICIT H3y4aeMbIX
TTOHSTHI (BBIIETIATH 170:¢
XapaKTepHbIE MIPU3HAKH) u
MPUMEHATh ST TIOHITHS TIpHU
OMMCAaHUU COCTaBa U CTPOCHMS
BEIIECTB, hilag: | 00BsICHEHUS
OTJICbHBIX (PAKTOB U SBICHUH.

OO0BACHITD obOmmue
3aKOHOMEPHOCTH B  H3MEHEHUU
CBOWCTB 3JIEMEHTOB — METAJIOB U
UX  COCIMHEHUMH C  Y4ETOM
CTPOCHHUSI KX aTOMOB M TOJIOKECHHS

B Ilepuoagnueckoit  cucreme
XUMUYeCKuX oanemeHnTtoB JI. U.
Menpeneesa.




IIUPOMETAJLTypIus,
JJIIEKTPOMETAILITYPIUSl. ITonsaTne
0 Koppo3uu MeramwioB. CrocoOsl
3aIUTHI OT KOPPO3HUHU.

Oobmas XapaKTEepUCTHKA
MetaioB IA-rpynnsl Ilepuoanueckoit
CUCTEMBl XHMHUYECKUX JJIEMEHTOB.
Harpuii u  kammii: 1noiydeHue,

(1)I/I3I/ILI€CKI/Ie N XHUMHWYECKUC CBOﬁCTBa,
IMPUMCHCHUC IMPOCTHIX BCIICCTB H UX

COCTUHEHUM.

Oobmas XapaKTepUCTHKA
METAJJIOB [TA-rpynibl
[Tepuonnueckon CHCTEMBI
XMMHYECKUX  DJIEMEHTOB. Maruumii

U KalbLUui: moiydeHue, pusmueckue
Y XMMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUM.
XKéctkocth BOABI M CIIOCOOBI €€
YCTpaHEHHS.

AOMUHUI: IIOJIy4YEHHUE,
¢dbu3nuecKkue 1 XMMHYECKUE CBOMCTBA,
IIPUMEHEHUE  IPOCTOrO  BELIeCTBa
M ero coeauHeHH. AMOoTepHBIC
CBOWMCTBA OKCHJAa M  TUIPOKCHIA
AIFOMUHUS, TUAPOKCOKOMILIIEKChI
QITFOMUHMUSL.

Obmas XapaKTEepPUCTHKA
MeTaiioB 1obounbix mnoarpynn (b-
rpynn) Ilepuonnyeckoil  cuCTEMBbI
XUMHUYECKUX 3JIEMEHTOB.

duznueckue 1 XUMUYECKHUE
CBOWCTBA XpOMa H €r0 COCIMHEHUU.
Okcunbpl u  rugpokcuasl  xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarsl
U JAUXpOMAaThl, UX OKHUCIHUTEIIbHbIE
cBoicTBa. [lonmyyenue u npumeHeHue

Xpoma.

dusnueckue Y XUMHYECKHE
CBOHCTBa Maprasia U €ro
COCIMHEHU. Baxneiimne
COEJIMHEHUS mapranua(Il),
mapranma(lV), mapranma(VI)
u mapranna(VID). [lepmanranar

Kajius, €ro OKHCINTCIbHBIC CBOﬁCTBa.

dusznueckue U XUMHYECKHE
CBOMCTBA JKejie3a W €r0o COEIMHEHMH.
Oxcuapl, TUAPOKCHUABI H  COIHU
xeneza(ll) u xenesza(Ill). Ilomyuenue
U T[pPUMEHEHHE JKelle3a MU  €ro
CILIaBOB.

dusznueckue U XHUMHUYCCKUC

Xapaktepu3oBaTh (OMHUCHIBATH)
o0me  XMMHYECKHE  CBOMCTBA
METAJJIOB, ux BaYKHEHIINX
COCIMHEHUM, NOATBEpPXKIAs ITO
ONMCaHUE MpPHUMEpaMU YpaBHEHUI
COOTBETCTBYIOIIUX  XHUMHYECKUX
peakuuii; IpUMEeHEeHUEe METaJUIOB B
pa3NUYHBIX O0JIACTSAX, a Takke
UCIOJIb30BAaHUE WX JIs CO3JaHUs

COBPEMEHHBIX  MaTe€puajoB U
TEXHOJIOTHH.

OnucelBaTh CIIOCOOBI  3alIUThI
METaJJIOB OT KOPPO3HUH.

PackpsiBathb CYLIHOCTb
OKHCJIUTENHHO-
BOCCTaHOBHUTCILHBIX peakiuit
MIOCPEJICTBOM COCTaBJICHHUSA
JNEKTPOHHOrO  OajmaHca  ITHX
peaKuuii.

[IpoBoaHTH peaKInH,
MOATBEPXKIAIONINE  XapaKTEPHBIE
CBOMCTBA H3y4aeMBIX BEIIECTB;
pacro3HaBaTh ONBITHBIM  ITYTEM

HOHBI MCTAJJIOB, ITPUCYTCTBYIOIINC
B BOAHLBIX pacTBOpax.

Habmogate u omwuchIBaTh
JIEMOHCTPALIUOHHBIE OTIBITHI,
IPOBOJUTH u OIUCHIBATH
XUMHAYECKHH HKCIEPUMEHT
(maboparopHble M MpPAKTHYCCKHE
paboThl). [IpencraBnsaTe
pe3yibTaThl XMUMHUYECKOTO
JKCIiepUMeHTa B (opMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIUX

peaKHI/Iﬁ 1 O€JIaThb BBIBOJbI Ha HUX
OCHOBC.

CnenoBatb IpaBUJIaM
TIOJTb30BaHHUS XUMHUYECKON
MOCy 101 u 71a00paTOPHBIM
000pynOBaHUEM.

[TpoBOANUTE  BBIYUCICHUS TI0
ypaBHEHUSIM XHUMHUYECKHX
peaKuuid.

CaMOCTOSITENEHO TIAHUPOBATH U
OCYILECTBIISATH CBOIO
MI03HABATENBHYIO JeATENbHOCTb;

NPUHUMATh aKTHBHOE Y4YacTHE B
IPyNIOBOM y4eOHOM NesTeTbHOCTH




CBOHICTBA MeIu MU €€ COeIUuHEHUIL.
[Tonydenue U TpUMEHEHUE MEIH U e€
COCTMHEHUM.

Hunk: momyueHue, GpunUecKue

u XUMHUYECKHE CBOICTBA.
AmpoTtepHble  CBOIiCTBa  OKCHIA
u THJIPOKCHIA LUHKA,
THJIPOKCOKOMITJICKCHI IUHKA.
[Ipumenenue UHKA u ero
COEMHEHHIA.
JdemoHcTpauuu
1. Konnexkuus «Mertassl

U CILJIaBbI».
2. BzaumojeilcTBHEe  IIETOYHBIX
Y IEJI0YHO3EMEIIbHBIX METaJUIOB
C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB).
JlabopaTopHble ONBITHI

1. B3aumopeicTBuE THUIPOKCHIOB
QIIOMUHHS M IIUHKA C pacTBOpamMu
KHUCJIOT U LIEJIOYEH.

2. KayecTBeHHBIE peakiuu Ha
KaTHOHBI METAJIJIOB.

IIpakTHyeckue padboTbl

Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 3aJa4 [0 TeMe
«MeTasibl TIaBHBIX MOATPYIII.

Ne 8. Pemenue
SKCIICPUMEHTAJIBHBIX 3a7a4 [0 TeMe
«MeTtannbl MOOOYHBIX MOATPYIIT»

Boruncienus

— wMaccel  (00béMa, KoIMuyecTBa
BEIIIECTBA) MPOAYKTA PEAKIMH, €CIu
OIHO U3 BEIIECTB JIaHO B BUJIE
pacTBopa C ONPENEIEHHON MacCOBOM
JI0JIEd PACTBOPEHHOIO BEUIECTBA WIIU
UMeeT MIPUMECH;

— wMaccel  (00béMa, KoIMuyecTBa
BEIIIECTBA) MPOAYKTA PEAKIMH, €CIU
OIHO U3 BEIIECTB JIaHO B BUJIE
pacTBOpa C ONPENEIEHHON MacCOBOM
JIOJIEN paCTBOPEHHOIO BELIECTBA;

— JIONIM  BBIXOJIa  TPOJYKTa
peakiuu oT TEOPETHUUECKHU
BO3MO>KHOT'O

Paznen 3. Xumus u xku3Hb (8 1)

Tema 6. Xwumus
u KH3HbB (8 )

Ponp xumum B obecrnedeHun
YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA.

[lonaTHe O HaydHBIX MeTOAaX
[I03HAHUSI U METOJOJIOTMM HAy4YHOI'O
HCCIIEIOBAHUS.

Hayunsre TIPUHIUIIBI

PaCKpBIBaTB poJib XHMHUU B

pPEeIICHUU OHCPICTUUCCKHX,
CBIDBEBBIX M DJKOJOTHYECKUX
npobiem YEeJI0BEUECTBA,
OTIHCHIBATH OCHOBHBIE
HaIpaBJICHUA Pa3BUTHA




opraHmu3anvun XHUMHUYECKOI'o
MMPpOU3BOJACTBA. HpOMBII_HJIeHHLIC
CII0COOBI IMOJIYYCHUA BaKHEHIITHX

BEIIECTB (Ha MpHUMEpEe MPOU3BOJICTBA
aMMHaKa, CEepHOii KHUCIIOTHI,
MeTaHouna). [IpoMblnuieHHBIE CIIOCOOBI

MOJyYCHUsT  METAJUIOB M CIUIABOB.
XuMH4YeCcKoe 3arpsA3HEHUE
OKpY>Karomien cpensl U €ero
MTOCIICJICTBUSL. IIpobrema
nepepabomku 0mxo008 u NoOOYHLIX
nPOOYKMOS. Poub XUMHH
B 00ECIEYECHUH  HHEPreTUUCCKOM

0e3omacHOCTH. [Ipunyunvl «3e1éHou
XUMUUY.

XvMHS U 310pOBbE YEIIOBEKA.
JlexapctBeHHble cpenctBa. [IpaBuia
HCII0JIb30BAHUS JIEKapCTBEHHBIX
npenaparoB. Poiib XuMuu B pa3BUTUU
MEIUIIHHBI.

Xumust TTUTIIH: OCHOBHBIE
KOMITOHEHTBI, THIIEBbIE  J100aBKHU.
Ponrp  xumuum B obecrieyeHun
MUIIEBOM O€30MacHOCTH.

Kocmernueckue
u mnappromepHbie cpenctBa. briToBas
XUMUSL. [IpaBuiia 0€e30MacHOro
UCIIOJIb30BaHUs TMpernapaToB ObITOBOI
XUMHUU B TIOBCEHEBHOMN KU3HU.

Xumuss B CTPOUTEINLCTBE:
BaKHEUIINE CTPOUTENIbHbIE
MaTepuaisl (IeMeHT, OETOH).

XuMUSI B CEIBLCKOM XO3SHCTBE.
Opranuueckne U MUHEpaIbHbIE
ya0OpeHus.

CoBpeMeHHbIE
KOHCTPYKIIMOHHBIC MaTCpHraJibl,
Kpacku, CTEKIIO, KepaMuKa.
Mamepuanwi Ol 91eKMPOHUKU.
Hanomexnonocuu.

XHUMHYSCKOHN HAayKH U TEXHOJIOTHH.

[IpumeHaTH [paBUIIa
0e301acHOTO oOpareHus c
BEIIECTBAMH, HCIIOJIb3YEMbIMH B

MOBCEIHEBHON KHM3HU, IIpaBHJIa
MOBEACHUS B LEISIX COEpeKeHUs
3/10pOBbS u OKpy>Karolein
MIPUPOJTHOMN CPEIIbI; IOHUMATh BPE
(omacHOCTB)  BO3IEWCTBHS  Ha
KUBBIC OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, cMbIca nokasarens 111K,
MOSICHATh Ha TPUMEpax CIOCOOBI
YMEHbILIEHUS ¥ MPEeAOTBpAILlCHUs
HX BPEOHOTO BO3JCHCTBUA.
AHanu3upoBaTh U KPUTUYECKU
OLICHUBATH uH(POPMAITHIO,
CBSI3aHHYIO C  XUMHUYECKUMHU
nporeccaMi ¥ WX BIUSHUEM Ha
COCTOSIHUE OKPY’KaIOLIEH CPeIbl.
Hcnons3oBath MOJIy4YeHHBIE
3HAHUS U IPEJCTABIECHUSA O chepax

JIeSATEIIbHOCTH, CBSI3aHHBIX  C
HayKOM1 51 COBPEMEHHBIMU
TEXHOJIOTHSIMU, KaK OCHOBY sl
OpHEHTAallMK B BBIOOpE CBOEH
Oymymieit npodeccuoHaTbHOM
JEATEILHOCTH.

Hcnonp3oBarh CHUCTEMHBIC
XUMUYCCKHE 3HAHUS JUIS

OOBSACHEHUS U IIPOrHO3UPOBAHUA
ﬂBHCHHﬁ, UMCIOIINX €CTCCTBCHHO-

HaY4YHYIO Ipupony,
MIPOTHO3UPOBAaTh, AHAJIU3UPOBATH
U OLICHUBATH  C O33N
9KOJIOTMYECKOI 0e30MmacHOCTH
HIOCIIEICTBHUS OBITOBOI
51 IIPOU3BOACTBEHHOMN
JESATEIIBHOCTH YeJI0BEKA,
CBA3aHHOM € nepepaboTKOM
BELIECTB; HCII0JIB30BATh
MOJIyYE€HHbIE 3HAHUS IS IPUHATUS
I'PaMOTHBIX peleHui
B CUTyalusx, CBSI3aHHBIX
C XHUMHEMH.

[IpuHrMaTh ydacTtue B
00CyXJIEeHUH npobiem
XUMHUYECKOM M JKOJOTHYECKOU
HaIlpPaBJIEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO TTO3UIIHIO o
npobieme " npeJyiarath

BO3MOXHBIE ITYTH €€ PEIICHUs
Pemate pacu€THble 3a1aun
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NuTepHeT-pecypcesbl:
1. http://www.alhimik.ru _ ITpencraBneHsl — ClieAyrONHe PYOPUKH:  COBETHI
aOUTYpUECHTY, YUUTEIIO XUMHUH, CIIPABOYHUK (OYEHb OO0JIbIIIAs MOJ00pKa TAOIUI] U
CIPaBOYHBIX MaTEpUAJIOB), Becesiash XUMUs, HOBOCTH, OJIMMITHAJIBI, KyYHCTKaMepa
(Macca HHTEPECHBIX UCTOPUYCCKHUX CBEIACHHN).
2. http://www.hij.ru/ XXypaan «Xwmusi ¥ KU3HBb» IOHATHO W 3aHUMATEIIBHO
pacckasbiBaeT 000 BCEM HMHTEPECHOM, YTO TMPOWCXOJUT B HAyKe W B MHpE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry—chemists.com/index.html DnexTponHnslit xypHan «XUMUKA
U XUMHUS», B KOTOPBIX IMPEACTABICHO MHOXECTBO ONBITOB 10 XHUMHUH,
3aHUMAaTEIbHON uHbOpMAaIUH, TI03BOJISIOIIEH YBJICYD YUECHUKOB
IKCIIEPUMEHTAIBHOMN YaCThIO MTPEIMETA.
4. http://schoolbase.ru/articles/items/ximiya Bcepoccuickuii MIKOJBHBIA MTOPTAI
CO CCBUIKaMH Ha 00pa30BaTEIbHBIC CAUTHI IO XHMHUHU.
5. www.periodictable.ru  COopHuk craTeii O XUMHYECKHUX OIJCMEHTaX,
WLTIOCTPUPOBAHHBIN YKCIICPUMEHTOM.
6. http://www.chemnet.ru.  Tlopran  QyHAaMEHTAILHOTO  XHMHYECKOI'O
oOpazoBanusi Poccru, KOTOPBIM BKJIFOYAET COBOKYITHOCTh HH(DOPMAIIMOHHBIX
pecypcoB mo xwmuH (0Opa3oBaHWE, HayKa, TEXHOJIOTHS), COICPKUT MHOTO
BHJICOJICKITUN K KypcaM OpraHUYEeCKON U OOIIeH XUMHUH.
7. http://fcior.edu.ru. TIlpoext denepambHOro IeHTpa HHOOPMAIHOHHO-
oOpazoBarenbHbIX pecypcoB (PIIMOP) HampaBneH Ha pacnpoCTpaHEHHE
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BHGKTpOHHLIX O6paSOBaTeJ'IbHBIX CepBI/ICOB 110 BCEM HpeI[MeTHI)IM 06J'IaCT$IM.
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Pa3HOro YpOBH:A CIIOKHOCTH.
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11. https://chem-ege.sdamgia.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHMUE
OBPA30OBATEJIBHOI'O ITPOIECCA

Y4eOHOE 000pyI0BaHUE

1.ITeuaTHbie TaOJINLBI 1o y4eOHBIM TeMaM Kypca.
2.Monenu KpUCTANIMYECKUX PEIIETOK; MIAPOCTEP’KHEBbIE M OOBEMHBIE MOJEIU
MOJIEKYI.

3. Konnekium HeOpraHM4eCcKuX BEIIECTB.

Oo0opyaoBanue [isi MpOBeAeHUS JIA0OPATOPHBIX, MNPAKTHYECKHX PpadoT,
AEMOHCTPALUI

1. Kommiekt «MukponabopaTopusi Il XUMHUYECKOTO 3KCIEPUMEHTa» ¢ HabOpoM
COOTBETCTBYIOIINX PEaKTUBOB.
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