HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMUU Ha YPOBHE CpEOHEro o00mero oo0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerunm pa3BUTHS BocmUTaHuA B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/JOB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHUS O0YYaIOIIUXCSl CPEJICTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble monoxkenns GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHSI W TPEeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMHYeCcKoe o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISCTCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. (OHO CHYKUT 3aBEpLIAIOIIMM 3TAallOM peaM3alld  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3MI0POBBI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOyyaroluxcs Ha YpOBHE CpPEJHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMMe 1O XHMHU C YYETOM CHEeUM(PUKHA HAyKHM XUMUU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJBI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
oOlMX 1eaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT ocoOyio poiib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATILHOTO HAYYHOTO MBILICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
MPUPOIBI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HampaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEYECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM MHMPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHHS
o0pa30BaHMsI B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HEIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWI NPU U3YYCHUHU
npeaMera 00ecnedyrBaeT BO3MOXKHOCTb PAcCMOTPEHMsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMHpOBaHA B IPOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOIO TOJAXOJa K U3yYEHHI0 YyuyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPENCNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKol XHWMHHM BEUIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BEILECTBAX AAIOTCSA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEOUWHEHHMH. B Kypce OpraHmyecKkom XWUMHH IIOJIYYarOT DPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
IPEJICTaBICHNAS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yrjaoMm 3peHusi B mnpeameTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O Ba)KHEWIIMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBS3M XUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YB@)XXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHEHTHPOBAaTbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATHL MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a/1a4. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUsS» ~ JAHHOTO  YPOBHS ~ M3YYEHHsI OpPUEHTUPOBAHO  Ha
bopmupoBaHrEe y OOy4YalOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocopckux uneH, TaKuX Kak: MaTepUaIbHOE €AMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SIBJICHUWA MyTEM OSKCHIEpPUMEHTa H
pEelIeHUs] MPOTHUBOPEYM MEXKIYy HOBBIMH (DaKTaMU U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIA XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Tak)ke MpodeM cOEepeKEeHUsI FIHEPIEeTUUECKUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmnane pemieHus 3aJad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE NPOrPaMMOM IO XUMHUHU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUSI U TIOCTPOEHUs TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHMBEpPCaJbHBIX Y4E€OHBIX JACWCTBUN, HMEIOMMX ©0a30BO€ 3HAYEHHE JUIA
pa3IUYHBIX BHUIOB JESITEIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHalu3a u
00paboTkH MH(pOpMALIMK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XMMHM Kak Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KaK 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENCHUIO LeNed U3y4deHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeXaT KIIOYEBbIe MOHATHS, (PYyHIAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX ISl MpPUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TIOBCEAHEBHOM JKU3HHU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOJACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM TpaBUII
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPOrpaMMe 10 XUMHUH YyTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernojlaBaHu  XUMHH B OOJNIbIIE  CTENEeHW OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJIep’KaHus OOYy4YEeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alliy, BJIJICIONIET0 HE
HAa0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCOO0aMU U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS WX B PEATbHOU >KU3HU
JUTSL peIIeHUs TPaKTUYECKHUX 3a]1ay.

B cBf3M Cc 3TUM TpU U3YYCHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

amanTanys 0O0yJaromuXCsl K YCIOBHSAM JWHAMUYHO Pa3BHBAIOMIETOCS MHUPA,
GbOpMHpOBAaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHHEe y OOYyYalOmUXCS  KJIIOYEBBIX HABHIKOB  (KJIIOYEBBIX
KOMITCTCHIIN), WMEIOINX YHUBEPCATBHOE 3HAYCHUE JUISl PA3JIHYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BOXHOEC MECTO B TIO3HAHWM XUMHH, a TakKXkKe JJIs OICHKH C TO3MIUI
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJIep KaHuUS,;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B  T'yMaHHUCTHYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHWU TI00ANBHBIX MpPoOIeM
PaLMOHAIBHOIO MPUPOAOIOJIB30BaHNUs, OTIOJIHEHUS SHEPIeTHYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOIICHUSI K TIPUPOJIE W CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOpPETEHHsS OmbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I MNPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero oOmero oOpa3oBaHMsI MPeAMET «XHUMU»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaAMeTHON obnactu «EcTecTBEeHHO-HAyUYHbIE
IPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX IS U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 vaco: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE 1OJI0KeHU. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCcKuX BemlecTB. [omoisiorus, wu3omepusa. XUMHUYECKas CBI3b B
OPraHUYECKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o KiaccupuKalmMu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COCIUHEHUW (CHCTEMaTHYeCKas) U TPUBHAJIbHBIC Ha3BaHUS
BAKHEHUILINX MPEICTABUTENEH KIIACCOB OPraHUYECKHUX BELISCTB.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJIEHUE C 00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJEHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 IPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHUM (IJIaBJICHUE, OOYTJIUBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MertaH u dTaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (U3MUECKHE M XUMUYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHHs), HAXOXJIEHHWE B TMPHUPOJE, MOJIyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB W CTPOEHHUE, TOMOJIOTUYECKHUM PALl. DTWIEH U MPONUIICH —
MPOCTEUIITNE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIApATAIlMd, OKHUCJICHHUS U
MOJINMEPHU3AIIIH ), TOJIyYCHUE U TIPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [logydeHne CHUHTETUYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psifl. ATICTHIICH
— TPOCTEUIIHMIN MpeACTaBUTENh AJKUHOB. COCTaB, CTpOCHHE, (U3UUYECKUE W
XUMHUUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIpATALIUH,
TOpeHHUsl), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, QpU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U IPUMEHEHUE. 10.1y0:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTMueckass CBsSI3b MEXIy YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMH K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKUA YTIIAEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATMTUYECKUW), mupoau3. I[IpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MOIETMpPOBAHUE  MOJEKYJd  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYUYCHHE ITUJICHA
Y U3YYEHHUE €r0 CBOMCTB.

PacuérHrie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranayeckue CoeJUHEHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (pEakUWM C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHUE), NpUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METAHOJIA M 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHUPTBL. OTWICHIJMKOIb W  TJIALEPUH: CTPOCHHUE,

bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJlJlaMUi, Ka4eCTBEHHasi peakiusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
opraHu3M 4enoBeka. [I[pumeHenre riaunepruHa u STUICHTJIMKOIIS.

deHoM: CTpOCHHE MOJCKYJIbI, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocTh peHona. [Ipumenenue gpenomna.

Anpaerunbl U kemouwvl. DopManbIeruja, aleTalbJIeruja: CTPOCHHUE,
dbu3nYeCKUe U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCIICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHBIC PEAKIINN), OJyYCHUE U TPUMEHEHHUE.

Ayemon: cmpoeHue, uauueckue U Xumuueckue ceoucmea (peaxkyuu
OKUCTIeHUSL U 80CCMAHOBIEHUS), NOTYUeHUe U NPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KUCJIOTHI: CTpoeHHue, (hU3NYecKrue U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
oOmue A1 Kiiacca KUCJIOT, Peakius dTepruuKaIiim), MoaydeHue U mpruMeHEHHE.
CreapuHOBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIINX KapOOHOBBIX
KHUCIIOT. Mplla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHUCTBHE.



Crnoxnple 2(QUpBl KaK MPOW3BOJHBIE KApOOHOBBIX KHUCIOT. [ mmponus
coXHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buomornyeckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KjiaccUUKalUs ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYJIbI, (U3WYECKHE W XUMHUYECKHE CBOMCTBA (B3aMMOJCHUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Caxapoza — npeocmasumens OUCAXaAPUOO8, 2UOPOIU3, HAXOHCOEHUE 8
npupooe u npumeHeHue.

Kpaxman u memnono3a Kak NpupojHbie monuMepbl. CTpoeHue Kpaxmalia U
neunono3bpl.  Pu3nueckue Y XUMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOIH3,
KauyeCTBEHHAs PEaKIUs C HOJOM).

OKCIEPUMEHTAIbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBPAICHUI:
poBeJcHNE, HAOMIOJCHHE W OMUCAaHWE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAuE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHMPTOB (OKHUCJICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJICHCTBHE TIJIMIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (oKUcIeHHEe aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammoneiicTBHe kpaxmana C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuértnbie 3a1auu.

Boluncienuss 1Mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEaKIMH 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MUCXOIHBIX BEIIECTB HIIM ITPOTYKTOB PEAKIINN).

A3OTConepIKalie OpraHu4ecKiue COeAMHEHNS.

Amunvl. Memunamun u amuIuH: Ccocmas, cmpoeHue, usuyeckue u
XUMUuyeckue ceolucmaa (2opeHue, 83aumooelcmaue ¢ 000U U KUCTOMAMU).

AMHMHOKHUCIIOTHI KaKk aM(pOTEpHBIE OPTaHWUYECKHE COeAUMHEHUS. DU3NIecKre
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumb.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOPHYHA W TPETUYHAS CTPYKTypa OEIKOB. XUMHUYCCKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ICHATYypaIlusl, KAYeCTBEHHbIE peakliy Ha OeJKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTMHEHUST



OCHOBHBIC TOHATHUS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPHU3AUHU, CPEAHSST MOJEKYIApHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICEKYJSPHBIX COCIMHEHHH —
TIOJTUMEPH3AITHS B TTOJIMKOHICHCAIIHSL.

IInacmmaccul (nonusmusien, NOIUNPONUILEH, NOTUSUHUTIXTIOPUO, NOTUCIUPOT).
Hamypanonviti u cunmemuueckue Kayyyku (O6ymaoueHo8vlll, XJ10pONpeHOosblll U
uzonpenosulil). Boroxna: namypanvHule (XI10N0K, wepcmop, WENK), UCKYCCIEEHHblE
(ayemammoe 80J10KHO, BUCKO3a), CUHMemu4ecKue (KanpoH u 1aecam).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB M HUX MpEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3llaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXpeIMETHBIX CBsI3ed MPU U3yUYCHUM OPTraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISETCS YEpe3 HCIOJIBb30BAHME KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIONIUXCS CHCTEMHBIMHU IS OTIACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO11e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiacCu(pUKalvs, MepuoIuyHOCTh, HAOII0/ICHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHHE.

®dwuszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYIa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPTraHU3ME,
dboTocHHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIbI, TIOJIE3HBIC HCKOMAeMbI€, TOTLIIMBO,
pecypchl.

TexHONOTHS: THIIEeBbIC TMPOAYKTHI, OCHOBBI PAlMOHAIBHOTO TUTAHUS,
MOTOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTepruaibl U3
HCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XumMuyeckuil snaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpenesieHus: 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIUS AaTOMOB.



[Tepnonnueckuit 3akoH U l[lepronnyueckas cucreMa XMMUYECKUX SJIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ilepronnyeckoil cucTemsl
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TIEPHUOaM.
3HaYeHUe MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(kOBaJIeHTHasi HEMOJsIpHas W TOJSpHAs, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). BomopogHas cBsA3b. BaneHTHOCTb. DJAEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJUIOMJTHBIE PAaCTBOPHI.
MaccoBas 10Ji1 BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCIMHEHUM. Homenknarypa
HEOpPraHUYECKUX BelIeCTB. [‘eHeTudeckas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuud. Kimaccupukauuss  XMMHYECKMX — peakluil B
HEOPTaHUYECKOM M OpPraHMYECKOM XWMHH. 3aKOH COXPAHEHHUsS MAacChl BEUIECTB,
3aKOH COXPaHEHUs U IIPEBPALLECHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSAX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XUMHYECKOE paBHOBecHEe. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTponauTnyeckas aucconuanusa. CribHbIE U cia0bie 251eKTpoauThl. Cpena
BOJIHBIX pPAacTBOPOB BEIIECTB: KHCHAs, HEUTpalbHas, ILienodHas. [lonamue o
6000pooHom noxazamene (pH) pacmeopa. Peaxyuu uonnoco oomena. I'uoponus
HeOp2aHu4eCKux U Op2aHUuyuecKux 6eujecms.

OKHCIUTETFHO-BOCCTAHOBUTEINBHBIE peakUu. [lonamue 06 snekmponuze

pacniasoe u pacmeopos coiel. llpumenenue snekmpoausa.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpauus Tabnun «llepuonnueckas cucreMa XuMUYecKux 3aeMeHToB J. .
MeHnneneeBay, U3ydeHHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OIMMHMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKLIUI.



PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxkenue HemetraimioB B llepuogumueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) W WX  COCAWHEHUU  (OKCHIIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COECUHEHHUIA.

Meramnel. Ilonoxenne meramnoB B [leproanyueckor cUCTeME XUMUYECKUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OOmue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUI PSIJT HATPSYKEHUN METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUINHMX METAJUIOB (HATPUH, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6urue crocoObl moayYeHust MeTaioB. Memannypeus. Kopposzus memannos.

Cnocobwl 3auumol om kopposzuu. IlpuMeHeHre METaIOB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MpPEBpallCHUIN:
U3Y4YeHUE KOJUICKINH «MeTajuibl M CIUIaBbl», 00pa3IOB HEMETAJUIOB, pPEIICHUE
AKCTIIEPUMEHTANbHBIX 3a7a4, HAOJIOJEHWE M OINHCAHHE JIEMOHCTPALlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

Pacuétbl mMaccel BelecTBa WU 00bEMA ra3oB MO WU3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U THUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BaXXHEUINIHME CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,



MaTepUabl s 3JNEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MHUHEPAJbHbBIC
yA0OpeHus.

Xumus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO UCIIOJIb30BAHUS MpErapaToB OBITOBON XUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi  MeXNpeAMETHBIX CBA3€H TpU  H3YyYEeHUU OOmEed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OoCylIeCTBISIETCS Yyepe3 UCIIOIb30BaHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUN, SBJISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAKT, THIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuKa: MaTepus, SJHEPTHs, Macca, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHD, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHE BEIMYMHBI U €AUHUIIBI UX
U3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepaibl, TOPHBIC MOPOJIbI, MOJIE3HbIC UCKOMAEMbIE, TOIIUBO,
pecypchl.

TexHOmorus: XUMHUYECKasi MPOMBIINUIEHHOCTb, METAJLUIYpPIrus, IIPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, MHUIIEBAs
MPOMBIIJICHHOCTh,  (DapMalrleBTUUECKass  MPOMBIILICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX MpenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHbIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XUMHS» Ha YpPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISAIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TI'pakTaHCKOW HJICGHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTU U CAMOOIIPEICIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TpaJMIIHi 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaromuxcsi pPyKOBOJICTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJMyue MPaBOCO3HAHUS FKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTa «XHUMUSD IJOCTUTAlOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIUOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIeajJaMU POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMAaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIONIUMHU  MpoIeccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
OOy4JaroIMXcs M0 peaau3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUJOB YIEOHOU NEATEILHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHUS HAyKHW €CTh pe3yJbTar
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHHU W IOCIEAYIOLIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE M TMOCTYIKH CBOMX TOBAapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) GpopMupoBaHUSs KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MyYecKoMy u
NICUXUYECKOMY 3/10POBBIO;

coOJIIOfieHUs TpaBwil 0€30MacHOro OOpallleHUs C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUS [IEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPaKTHUYECKUX 3a]a4
COLIMAJIbHOM HANpPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOodeccruil pa3IuvaHoOro pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymied MpPoPEecCuu W peanm3alid COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOUHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYCCKUX TPOOJIEM, BIWSHHS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIb30BAaHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUSI BOMPOCOB PAlMOHAIIBHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJATOMPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBILIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OTIbITa NEATEeIbHOCTH 9KOJIOTUYECKON HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NMOHUMAHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMHUpPOBaHUU PAIMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEeCTaBICHUS] 00 OKPYKAIOIeM MHUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UMBWIN3ALNA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbl, pEIICHUHU TT100aNbHbBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPyJda W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBaHHbBIC 3aKTIOYCHHS HA
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEIBI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESITEIIBHOCTH.

METANPEIJMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YIEOHOTO TpeaMera «XuMHs» Ha
YPOBHE cpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIMIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIe MOHSATHUS, OTpa)Karolue
IEJTOCTHOCTh HAy4YHOM KapTUHbI MHpa M CHEHU(PUKY METOJ0B IMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIICCTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHblid (akT, MPUHITUIL, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0OBaHUE, HAOII0ICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHEBIE), oOecreynBaonue dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIMAITLHOM KOMITETEHITNH 00YJarOIINXCS;
CHOCOOHOCTD oOyyarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCHUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBHS B IO3HABATEIIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTECPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;



UCITIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJICIIATh XapaKTEPHbIE NMPU3HAKKA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTNIETbHBIX ()aKTOB U
SIBJICHUU

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMBIE B XUMHHM CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC ITPEICTABICHNS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHE XHUMHYECKOU
peaKkluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3ajad,
NPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKLUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE AeliCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuu;

(bopMyIMpoBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HaHUS U OCHOBBI sl (POPMHUPOBAHUSI TMIIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHMS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSTEIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHpoBaThH
00001LIEHHS U BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pPEUICHUS] NPaKTUYECKHUX 3aJad, NPUMEHEHUIO pPa3IudHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ unpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAy4HO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OTNpEENEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu paboTe ¢
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATypbl, HOMEHKIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISIHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAAaE€MOU TeMbI B XOJ€E IUaaora u/uiu
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

BBICTYIIaTh C MpE3EHTaluell Pe3ylbTaTOB IO3HABATEIbHOU J1E€ATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3aluny y4eOHOro mpoekTa u (hopMyJIupoBaTh BBIBOJbI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAHUSA MO3HULUN B
Xo7ie 00Cyk/1eHHs 1 0OMEHa MHEHMSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeATEIbHOCTb, ONpeaessas €€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUN YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTuBHBIA crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIIUSX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJIA XHWMHUU B TO3HAHUM SIBJICHUMU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W  KyJIbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHA (XUMHUYECKHH DJJIEMEHT, aToOM, DJJICKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paauKai, U30MepHs, H30MEPHI, TOMOJIOTHUECKHUM Psifl, TOMOJIOTH, YIJIEBOIOPOIBI,
KHUCTIOPOJI M a30TCOJAEpIKAINE COCTUHEHHS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECCKUN S3bIK XWMHH, MHUPOBO33PEHYCCKHE 3HAHUSA,
JeKalKue B OCHOBE TOHWUMAHUS TPHYMHHOCTH W CHUCTEMHOCTH XHWMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBAaxX, COCTaBe, IOJIYyYECHUU U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACATEIBHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMCHHI BBISBIIATH XapaKTEPHBIC MPU3HAKUA TOHITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OIKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpPMHPOBAHHOCTh YMEHUU HCIONb30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMya OpPraHMYECKHWX BEMIECTB W YPaBHECHUH XUMHYCCKHUX PEAKIUH,
W3TOTABIMBATh MOJCIHA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OPTraHMYECKHUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIaccy/Tpynne CcoequHeHud (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHCHUSI, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUSA II0
cucrematrueckoir HomeHkimatype (IUPAC), a Takke NpUBOAWUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
STWJICHTJIMKONb, TIHIECPUH, (eHOoN, (HOopMalbIeTu, aneTadbIeTHI, MypaBbHHAsA
KHCTIOTa, YKCYCHAsl KHCIIOTAa, OJIEMHOBAs KUCJIOTa, CTEApPUHOBAsI KUCJIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOICTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
¢uznyeckrue M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHECHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUil C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (He(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboTKu W
MPaKTUYECKOE TPUMEHEHHUE TPOIYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAaHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHHEe, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM M JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJKOB MPU HArpeBaHHH, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJbTaThl
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMYyITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIBHOCTH B IICIISAX
COXPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BELIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHEMBIX W CHA0OBHASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpains nis 3anucu XMMHUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIass M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHHUI: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWUA MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JJIs pElISHUs] MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 370pPOBBIO U IPUPOJTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOITOJIAraoIIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJIECHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKast CBS3b
(KoBaJIGHTHAs, MOHHAs, METAITMYECKasi, BOJIOPO/IHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUUYECKOE pPABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JIKAINIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHMIECKUX
BEII[ECTB B OBITY U IPAKTUYECCKOMN ESITEIHLHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUH  XHUMHUYECKHUX  PEaKIHUH,
cucrematnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJIOPOJHASA) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BeElleCTBa (aTOMHasl, MOJIEKYJIApHasd,
VOHHasl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh PUHAJIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAUIBl M HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOANYECKOrO 3aKoHa /JI.
W. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (QDYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa, WCIONb3ysd MHOHATHA «S-, P-, O-
DIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH W3MEHEHHUS! CBOWMCTB XMMHMUYECKUX JIEMEHTOB U MX COCAUHEHUHN
10 nepuoaam u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3MYHBIM TMpPU3HAKaM (YUCIY M COCTAaBY pEarupyrolliux BEHIECTB, TEMIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI DJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMA pPa3IUMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMi HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHM  PACKPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle Ilarensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JeKAIe B OCHOBE IPOMBIIIJIEHHOTO NOJYYEHHUsS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OONMX HAYYHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOAUTH BBIYKMCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUsAX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAaHECHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKON
nocyAoi M J1abOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
DKCIIEPUMEHT (pa3jIo’KEHNe INEePOKCUIa BOAOPOJIa B NPHUCYTCTBHM KaTalau3aTopa,
ONpPEJENEHUE Cpeapl PacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3iN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuHu,
peaklMi MOHHOTrO OOMEHa, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aa4 10
temam «Metaiwib» U «HeMeTtaiiby) B COOTBETCTBHM C MPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOpAIIEHUH C BEIIECTBAMU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMYyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHEeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOMATh  TpaBUa  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAIOIIECH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIIACHOCTBH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax cHnocoObl yMEHBLIEHUS U
MPENOTBPAIICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ul 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBUAAIIMX OOYYaIOUIUXCA: YMEHHE HCIONIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns s 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (umdpposbie)
Ne n/m Konrpoabnsie  IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 3 1 0
M. bytieposa
Htoro no pazneny 3
Paznes 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2 0 0
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 0 1
' aJIKaIUEHBI, aJTKUHBI
2.3 Apomatrndeckue yriieBo10pOIbI 2 0 0
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 0
' uX repepaboTka
Hroro 1o pasneny 13
Pasnen 3. Kuciiopoacoaep:xkanue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3 0 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHARL B 7 0 1
CrnoxHble 3¢upbl
3.3 YrneBoabl 3 1 0




Hroro no pazneny

Pa3nen 4. A3oTcoaep:kaiiyue opraHudeckue coeIMHeHUst

13

4.1 AMuHBI. AMUHOKUCIOTHL. benku 3 o ‘
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 [Tnactmaccer. Kayuyku. Boigokna 2 0 ‘
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 3




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabubie  IlpakTuueckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuomndeckuii 3aKoH
1.1 u Ileproamueckas cucTeMa XMMUYECKHX 3 0 0
anemenToB 1. 1. Menaeneena
12 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertasmibl
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHIECKUX ’ 0 0
BEIICCTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 1 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M3aaTebcTBO
«IIpoceemenue»

» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJISA

1. Meroauueckoe nocodue. 10-11 kinace (aBropst O. C. I'adpuensn, U. I'.
Octpoymos, U. B. AkcéHoBa).

2. IIporpamma kypca xumun s 10—11 kmaccoB 0011e00pa3zoBaTeIbHBIX
yupexaenuit (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).

3. Pabouas terpans. 10 knacc (aBropsl O. C. I'abpuensiy, C. A. Cnagkos).

4. Opranuveckas XuMus B TeCTax, 3ajadax u ynpaxHeHusx. 10 kimacc (aBTopsbl
O. C. I'abpuensn, U. I'. Octpoymos, E.E.OctpoymoBa)

5. DnexktponHas hopma yuyeOHHKA.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1.http://school-collektion.edu/ru
2.http://www.fipi.ru

3. http://fcior.edu.ru

4. https://proshkolu.info

5. informika.ru

6. chemistry.ssu.samara.ru

7. bobych.ru






