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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepanuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNOXeHu «CrTparerun pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
o0mieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYXWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXke C Y4ETOM
oOlMX 1efned W MPUHLMIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOIBI M YEJIOBEKAa, KOTOpPOe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUSA B3AWMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W SKM3HU KaXJI0ro uieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMUA CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHS B JKM3Hb COLUYMA, MPOAOJKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3yyaeMbIXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOAOPOJIOB A0 CIOKHBIX OMOJIOTrHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKHUX IMO3ULIHM,



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

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX 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 IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH HMH(OPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dopmupoBaHue y OOy4YarOMMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUNA MyTEM OSKCHEpPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMM (haKTaMM M TEOPETUUYECKUMH
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaromMxcs NPHUHATbIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHMH, HUMEIOMMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MHpOpMAIIHN, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, IPU ONpeeIeHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENCHUIO LeNed U3y4deHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIJICHHE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conepxaTelibHasi XapaKTepUCTUKa HeJied U 3a/lay U3y4eHUs
IpeaMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernojlaBaHul  XUMHM B OoJibllied  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJIEp>KaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIETO HE
HAaO0OpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS WX B PEAbHOU >KU3HU
JUTSL peIIeHUs TPaKTUYECKHUX 3aj1ay.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAaKKE IENH U 3391, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITETCHIINM), WMEIOIINX YHUBEpPCAJbHOE 3HAYEHWE IS Pa3IMYHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMMBIX ISl TIPUOOPETEHUsS ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOEC MECTO B TIO3HAHWM XUMHH, a TakKXkKe JJIs OICHKH C TO3MIUI
DKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIMSHHUS BEHISCTB M XUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOIMMBI, B YaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
PaLMOHAIBHOIO MPUPOAOIIOJIB30BAHNUS, MTOMOIHEHNUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obsmacTh «EcrecTBeHHO-Hay4YHbIE
IPEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[Ipenmer opraHMYEcKON XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 1010KeHUsA. CTPYKTypHbIE (DOPMYIIBI
OpPraHMYeCcKuXx BemecTB. [omoisiorus, wu3omepusa. XUMHUYECKas CBI3b B
OPraHUYECKUX COCAUHEHUSAX — OMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kiaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUILINX IPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl HM3YyYE€HHsS BEUIECTB M HX IPEBPAIICHUN:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 NPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOPEHUs), HAxXOXJIEHHWE B TMPHUPOJE, TMOJIyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHUYECKUIN PAL. DTUIEH U MPONUIICH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (DU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMHA, OKHUCICHUS W
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusamuu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUIICH
— TPOCTEUIIHMI MPEeACTaBUTENh AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKHE U
XUMHUUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIpATALIUH,
TOpeHHUsl), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuy raJOreHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U PUMEHEHUE. 10.1y0:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOyYyeHue U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKU YIIEBOAOPOAOB. IIpupoaHblii Ta3 W MOIYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATMTUYECKUW), mupoau3. I[IpomykTel
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBINIICHHOCTA U B ObITy. KamMeHHBII
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHWE C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoIeIMpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaumn.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB MIIM TPOYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranu4eckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIAaMU CIUPTOB. J[eliCTBHE METAaHOJIa K 3TaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HICIIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHom: CTpOoCHHUE MOJEKYJbl, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHBICE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

Cnoxnble 2(QUpHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmuponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonornyueckas
pOJIb )KUPOB.




YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHME TJIIOKO3bI), HAXOXJACHUE B MPHUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

OKCTIepUMEHTAIBHBIE METOABl H3YYCHHs BEIIECTB M HX MPEBpAILLCHUI:
npoBeJcHNe, HAOMIOJeHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIMPTOB, KAaUE€CTBEHHBbIE PEaKUUU OJHOATOMHBIX CIHMPTOB (OKUCIEHHME 3TaHOja
okcugom Meau(ll)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJIEUCTBHE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruios (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBUE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MU MPOIYKTAa PEaKIMH 1O W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepkale OpraHn4eckiue COeIMHEHN.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coequHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAs U TpETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEJKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX TpPEBpallCHUN:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKOMOJIeKYISIPHBIE COeUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCIWHEHUN —
NOJIUMEPU3AIIHS U MOJIMKOHCHCAIIHSL.

OKClepUMEHTANbHBIE METOAbl H3Y4YEHHsI BEIIECTB M HMX MpEeBpallleHUi:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4dyKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUYMUHBI U SMHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranusm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEICTBA, JEKAPCTBEHHbBIE H KOCMETHUYECKHE IIpEerapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognYEcKoro 3akoHa u llepmoanyeckoil CucTemsl
xuMmudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJICHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomgoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCTMHEHU . Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHUECKMX — peakiuil B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHYecKuX 3neMeHToB [l U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUh HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm».

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHUE PaCUEThl, PaACU€Thl C HCMHOJIB30BAHUEM TMOHATHUS «MacCOBas
JTOJISI BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmyeckoi  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
dusnyeckue CBOMWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢usndeckue cpoiicTBa MeTaioB. CIUiaBbl METaJIOB.
DJIEKTPOXUMHUYECCKUI PSJI HAPSHKEHUN METAIIIIOB.

XUMUYECKHE CBOWCTBA BaXXHEUIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
M3yUYEHHE KOJUICKIMU «MeTamabl U CIUIaBbl», 0Opa3lOB HEMETAIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJNIOJIeHHEe M OIHUCAHHE JIEMOHCTPAllUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMu
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTUYECKOM, PHEPreTUUECKON U TMHUILEeBOU
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKHX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS Ba)KHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepUaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEHCBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXOpeAMETHBIX  CBA3€d TNpU  HU3YUYCHUH  OOmer
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OoOIMX eCTECTBCHHO-HAYYHBIX TOHSATHH, TaK U TOHATUN, SBJISIONIIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiaccuuKkaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHNE, U3MEPEHUE, ABJICHHUE.



®dusuka: MaTepusi, SHEPTUs, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHHE BEIIECTBa, (PU3NYECKUE BEIUYUHBI M CIUHUIIBI HX
U3MEPEHHS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBIIIICHHOCTh, METAJLTYPTHsl, TPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, MHINEBAs
NPOMBIIIICHHOCTh,  (hapMalleBTUYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJOB,
AIIEKTPOHHAS TPOMBIIUIEHHOCTh, 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 OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YpOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KMe MOTUBALIUU K O0YyUEHHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaromIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CAVHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM U  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUSI, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, 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
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apTyMEHTHI IPYTUX IPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTHUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO [TOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUU 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coOoiIeHnss TpaBuil O€30MacHOro OOpalleHusi ¢ BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEIICHUH MPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCUuil pa3IudHOro Poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun u peaym3anuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 001I1eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOITHON U COLMATIbHON CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEH OKPYKaAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTIbITa NEATeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pPOJK B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpHI, pEIIEHUU TI00ATBHBIX 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 TPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IENbI0 TOTYICHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEephIBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHAIbHOM
NeSTETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XUMHs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cheuuduKy METOJI0B IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIICCTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTI0IeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC y4yeOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Yu4eOHbIMU NMO3HABATEJbHBIMH
NeCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

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

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JTIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;



UCITIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJICIIATh XapaKTEPHbIE NMPU3HAKKA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTIEIBHBIX (DAKTOB U
SIBJICHUU

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIaCCHU(UKALMU BEHIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHAaBIMBAaTh IMPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIAYKTHBHbBIC, JAECIyKTUBHBIE, I10
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IPUMEHSATH B IPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJINYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peaklMu — MpPU PEUICHUWH YYEOHBIX IMO3HABATEIbHBIX M IMPAKTUYECKHX 3a]ady,
IPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XHWMHUYECKHX
peaKkuui;

(GbopMyIMpoOBaTh LEIH U 3a/1a4 UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
nporecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpoOBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS] MPaKTUYECKHUX 3a1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ unpopmMaumeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HWHGpoOpMauuu (Hay4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3UYHBIX BHJIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTB;



(bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: TpUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIAaeMOW TEMBbI B XOJ€ AHAIOTa W/WIn
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJIHEHUN
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poeKkTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJfOPUTM JEUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HUCCIENAOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XMMHUYECKUW DJIEMEHT, aToM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paguKall, U30Mepusi, U30MEPhl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YIIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEHIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTMHEHUH;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETM MOJICKYJl OPraHUYECKMX BEIIECTB IS WJUIFOCTpAIlUU X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaTh KM Ha3BaHUS [0
cuctematudeckoir Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

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



c(OPMHPOBAHHOCTh yMEHUS MPUMEHSATH IIOJIOKEHHUSI TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUII0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJIHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS U TPUHATHS pElIeHUuN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJION W J1TabopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBWia OOpalleHUus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
AKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKHUX BEIIESCTB MPU HArPEBAHKH, ITOTYUCHUE
STWICHA W W3YYCHHE €ro CBOMWCTB, KAUECTBEHHBIC PEAKIUH OPTaHUMYECKHX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJbTaThl
XUMUYECKOTO DKCTIepuMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

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



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKMBBIE OPTaHU3MbI ONPEACIEHHBIX OPTraHUYECKHX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHUS Kypca «OOIass U HeopraHudecKas
XAMUSD) OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTU, HEOOXOIUMOM JJIsl pElIeHUs] MPAKTUYECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIIe MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIEHUS, XUMUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTHYECKAsE IUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN S3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOIb30BAHUH BAKHEHUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cucrematnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKHCIbIM ra3, aMMHaK, ramiéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COJA, TUPUT U IPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUI ONPEIENISATh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJ€HTHAsl, MOHHAS, METAJUINYECKasi, BOJOPOJHAsA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OINpPEACIIEHHOMY KIaccy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
W. MenaeneeBa u 1€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MennueneeBa, MCIONb3ysd MHOHATHA «S-, P-, O-
DIEKTPOHHBIE opouTanm, «IHEpPreTUYEeCKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
10 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menneneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOMIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UUHUPOBATH XMMHUYECKUE PEAKIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsI DJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMA pPa3IUMUHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIM HOHHOTO 0OMEHa, y4nUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpunuui Jle [larensbe);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JIekKaIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHU COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHUs: C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMIOJHATh XUMHUYECKUMA
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaauzaTopa,
ONpPENENICHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakiuu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE peaKuuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «MeTamey U «Hemeramib»y) B COOTBETCTBUM C TMPABWIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIICHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIH, IHTepHeT 1 ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OIaCHOCTh BO3/ICUCTBUS HA JKHUBbIE OPraHU3MBbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
IPEIOTBPAIICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UEJIOBEKa,

Ul 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 4
M. bytieposa
Htoro no paznemny 4
Paznes 2. Yriesogopoasbl
2.1 IIpenenpHbIE YTIIEBOAOPOIBI — AJIKAHBI 7 1 1
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 9 1
' aJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBo10pobl 3 1
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 5
' UX mepepaboTka
Wroro no pazueny 24
Paznen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 5
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHARL B 11 1 2
CrnoxHble 3¢upbl
3.3 VrneBoabsl 8 1




Hroro no pazgeny 24

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeuHeHust

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 7

Wroro no pazueny 7

Paspnen S. BeicokoMoJIeKyIsipHbIE COeAUHEHHUSA

5.1 [Tnactmaccer. Kayuyku. Boigokna 7

Hroro no pazneny 7

68(2u-

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
pe3epB)




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourpoannsie Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTruyeckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuomndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 6
anemenToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 3 1 1
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 13 1 1
Hroro no pazgeny 27
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Meraibt 11 1
2.2 Hewmeramisl 11 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 12 3
BEIICCTB
Hroro no pazgeny 34
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 7 1
Uroro no pazgeny 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 7







HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
wn Tema ypoka Beero Kontpoasnbie IIpakTuyeckue fI[Sy'—IEHI/IH :)Iﬁl?zs;osaTenbnme
padoThI padoThI pecypes:
1 [Ipenmer oprannyeckoi XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHUs OpraHUYeCKUX
2 coenquHeHuil A. M. bytnepoBa, €€ OCHOBHbIE 1
II0JIO’KEHHUS
[IpencraBnenue o kiaccupuKauu
3 opraHuueckux Bemects. Homenkiarypa 1
(cucremaTHuecKasi) U TPUBHAJIbHBIE HA3BaHUS
OpraHMYECKUX BEIIECTB
4 DNEeKTpOHHas IPUPOJIa XUMUYECKUX CBSI3€H B 1
OpPraHMYECKUX COTUHEHMSIX
s AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifg
6 Mertan u 3TaH — OpocTeuIme 1
MPEJICTAaBUTENIN ATKAHOB
; [Tonyuenue, CBOMCTBA U IPUMEHEHHE 1
aJIKaHOB
8 Pemenue 3a1ay Ha HaxOXAEHNUE 1
MOJIEKYJISIpHOM (hOpMYJIbI BEIIeCTBa
9 Huknoankaasl
10 [IpaxkTuueckas padora Nel. KauectBennoe 1




OIIpeJICTICHUE YIIIepo/ia U BOJIOPOa B
OpTraHU4YC€CKUX COCAUHCHUAX

Kontponbnas padora Nel IIpenensubie

1 YTJIEBOJOPOBI

1 AJIKEHBI: 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE, TOMOJIOTUS U U30MEpUs

13 Du3nyeCcKne 1 XUMUYECKUE CBOMCTBA
AJIKEHOB, MOJIy4E€HUE

1 OTWIIEH U MPOIMIIEH — MPOCTEHIINe
MIPEICTABUTENH AJIKEHOB

1s [IpakTuueckas padora Ne 2. «[lomyuenue
STUJIEHA U U3YUYEHHUE €TO CBOMCTBY

16 IToHsiTHE O AMEHOBBIX YIIEBOAOPOIAX
Ankanuensl. byranuen-1,3 u

17 meTtunoyraauen-1,3. [lonyuenue
CHHTETUYECKOTO KayuyyKa U PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,

18 TOMOJIOTMUECKUH Psil. AUETHIIEH —
MPOCTEUIINIA TPEACTABUTEND AIKHHOB

19 Du3nyeCcKne U XUMUYECKUE CBOMCTBA
AJKUHOB

20 Briuucnenust no ypaBHEHUIO XUMHYECKOU
peakuuu. TectupoBaHue

51 ApeHbl: 6eH301 U TOIYyoJ. TOKCHYHOCTh
apeHoB

22 CaolicTBa 6€H30J1a U €r0 TOMOJIOTOB

23 I'enernueckas cBsi3b yIiI€BOJLOPOAOB,




IIPUHAUICKAUX K PA3TIMYHBIM KJIACCaM.
TectupoBanue

[TpupoaHbIEe HCTOYHUKH YTIEBOIOPOAOB:

24 MIPUPOIHBIN ra3 U MOMYTHBIC He(TSIHBIC Ta3kl,
HE(Th U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

25 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIE Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu

26 Kpekunr nedgru
Pemenue 3a1au Ha onpeeneHne MacCoBOM

27 WA 00BEMHOM JTOJIM BBIX0J1a TPOIYKTA
PEaKIMH OT TEOPETUIECKHA BO3MOKHOTO

)8 KonTponbhas pabota no paszueny
«HenpenenbHble yrieBo1opo/ibl. ApeHb»

29 [IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
METaHOJI ¥ dTaHOJI. BoopoiHas cBsi3b
[Tonyuenne, CBOMCTBA U IPUMEHEHHE

30 OJHOATOMHBIX CIUPTOB. [ 'eHeTHYECKas CBS3b
CIIHPTOB

31 MHOroaTOMHBIE CIIUPTHI: ITUICHTIUKONb U
TJIALIEPUH

32 DeHOBI

33 CgoiicTBa (heHONA U €ro MpUMEHEHHe

34 Anpaeruapl: opMambAETUI U alleTaIbICTH/I.
AneToH

35 CBoiicTBa U IPUMEHEHUE aJTbJICTU/IOB

36 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE




KHCJIOTBI: MypaBbHUHAA U YKCYCHaA

[Tonydenue, CBOMCTBA U IPUMEHEHHUE

37-38
KapOOHOBBIX KUCIIOT

39 [IpaxTuueckas padora Ne 3. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

20 CreapuHOBas U OJIEUHOBASL KUCIOTHI, KaK

NpeaACTaBUTECIIN BbICIINX Kap6OHOBI>IX KHCJIOT

[TpakTuueckas paborta Ne4 Pemenue
41 9KCIIEpUMEHTAJILHBIX 3a/1a4 Ha
pacrio3HaBaHUE OPTraHUYECKUX BEILIECTB

MBEi1a KaK COJIM BBICHIHX Kap6OHOBI>IX

2 KHCJIOT, UX MOIOIIIee JIeHCTBHE
CrnosxHbIe 3(DHUPBI KaK MPOU3BOTHBIE

43 KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIIOKHBIX
3¢upoB

a4 Kupsl: runponus, npuMeHeHue,

Ouosoruveckas poJib KUpPOB
VYTieBonbl: cOCTaB, KiIacCU(UKAIHS.
45 Bakneiimme npeacTaBuTeNu: IIIIOK03a,
bpyxTO3a, caxapo3a

CBoMCTBA TITIOKO3EI M HAX0XKICHIE B

46
Ipupoje

47 Caxapo3za. HaxoxneHue B pupoJe.
CBoiicTBa U IPUMEHEHUE

48 Kpaxman

49 [Temmron03a €€ CTPOEHUE U CBOMCTBA

50 [Ipumenenue Lemnoa03el. AleTaTHoe




BOJIOKHO

[TpakTrueckas padora Ne5 Perenue

51 AKCIEPUMEHTAIbHBIX 33J1a4 Ha MOJIy4YCHHUE U
pacno3HaBaHUE OPraHUYECKUX BEIIECTB
KonTponpHas pabdora no pazaeny

52 «Kucnopoacoaepaiiue opraHu4ecKue
COEIMHEHUS»

53 AMWHBI: METHJIAMUH U aHWJINH
AMUHOKHUCIOTHI KaK aMm(pOTepHbIe

54 OpTaHUYECKUE COEQUHEHUS, UX
Oouosiornueckoe 3HaueHue. [lenTuapt

55 benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

. [Tonsatue 06 azoTcoaepkamux
FeTEPOLUKINYECKNX COCTUHEHUSX

57 HyknenHoBble KUCIOTBI

58 XHUMHS U 300pOBbE YEIIOBEKA

59 OCHOBHBIE OHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUIN
OCHOBHBIE METO/]IbI CHHTE3a

60 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.
ILmactmaccsl, kKayuyykH, BOJIOKHA

61 CHUHTETHYECKHE KayqyKH

62 CuHTEeTUYECKHE BOJIOKHA

63 [TpakTnueckas pabota Ne6 PacrioznaBanue
IJIACTMACC U BOJIOKOH

64 Opranuueckas XUMHUs, 4YeJIOBEK U MPUPOJIa




65 Wrorosas KoHTpoJbHASA paboTa 1
66 [ToaBeneHue uToroB (2 yaca pe3epBHOTO 1
BPEMEHH )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHYECKUH 3JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTYypaIys aToOMOB

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOH COXpaHEHHUs MACChl BEUIECTB. 3aKOH
COXpaHEHUs U MPEBPAICHUE SHEPTUH. 3aKOH
MOCTOSTHCTBA COCTaBa

PesepBHOE Bpems

[Tepnonnueckuii 3akon u [lepuoanueckas
cHCTeMa XUMHYeCKuX dnemMeHToB [. 1.
MeHeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHEIl CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHH s CBOWCTB
XAMHUYECKHUX DJIEMEHTOB U UX COCIMHCHUH I10
rpyImiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XuMHYecKux 3eMeHToB /.M. MeHaeneeBa B
Pa3BUTHHU HAYKHU

[Tonoxxenne B [ICXD Bonopona,
JTAHTAHOUOB, AKTUHOUJIOB UCKYCCTBEHHO
MOJIYYEHHBIX JIEMEHTOB

BanentHocTh. BaieHTHBIE BO3MOKHOCTH U
pa3Mepbl aTOMOB XMMHUYECKUX DJIEMEHTOB.
Pemenue 3agau




CrpoeHue BelecTBa. XUMHUECKasi CBS3b, €€
BUJIbI; MEXAaHU3MBbI 00pa30BaHHS
KOBAJICHTHOU CBsA3U. BonoponHas cBs3b

[IpocTpaHCcTBEHHOE CTPOECHUE MOJIEKYJT
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB

Twuner KPUCTATINIMYCCKUX PEIICTOK U CBOMCTBa
BCIICCTB

10

[Tpuumabl MHOTOOOpa3us BemecTs. Pemenne
pacyeTHBIX 33134

11

12

13

BaneHTHOCTb. DEKTPOOTPUIIATETBLHOCTb.
Crenenn okucienus. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOCHUSA

IloHsATHE O IUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIJIOUJHBIE PACTBOPSI.
MaccoBast 101151 BELLIECTBA B PACTBOPE
IIpakTnyeckas padora Nel IIpurorosnenue

pPacTBOPOB € 3aJAHHOU MOJISIPHOU
KOHILIEHTpaluen

14

KonTtpouabHnas pa6ora no reme: CtpoeHue
BEIIIECTBA

15

Knaccudukamnms 1 HOMeHKIaTypa
HEOpPraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3JTUYHBIX
KJIacCOB

16

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHW4YECKOW U OPraHNYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH




COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPU
XUMHUYECKUX PEAKLUAX

CxopocTh peakiu. 3aKOH JeHCTBYIOIIUX

o Macc. Karanus u katanuzatop
IIpakTuyeckas padora Ne 2 «BrnusiHue

18 pasIUyYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKON pPEAKLIUN»

19 Xumnueckoe pasHoBecue. [Ipunnum Jle
[Tarense

20 [Ipon3BOACTBO CEPHON KUCIOTHI KOHTAKTHBIM
crocoooM

’1 Dnektponutrueckas auccounanusi. CuiabHble
U cJ1a0bIe AJIEKTPOIIUTHI

27 Cpena BoaHbIX pacTBOpoB. BogopoiHbIif
MOKa3areib

23 Peaxiiun noHHoro ooMeHa

” I'inponu3 opraHMYecKUX U HEOPraHUUECKUX
COCIMHEHUI
OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE

25 peakuuu. [lonstre 06 >mekTponuse
pacrmiaBoB U pacTBOPOB CoJieit

26 O06o0011eHre 1 TOBTOPEHUE U3YYEHHOTO
Matepuana. Pemenue 3anau

27 KonTpoJubnas paéora no teme:
«XHMMHUYECKNE PEAKITUI
Mertaiuel, ux noyioxenue B [lepuognyeckoii

28 CHCTEME XUMHUYEeCKuX dnemMeHToB /. 1.

MenpeneeBa 1 0COOCHHOCTH CTPOCHUS




aToMoB. OOmMe Gpu3nIecKue CBOWCTBA
METaJJIOB

29 OO6mmue crmocoOb! MOTYyYEHUS METAJLIOB

30 CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN PsiJT
HaIIpsKEHUN METaJUIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX

31 METaJUIOB (HATpUH, Kadui, KaJblluid, MarHui,
AIIOMHHMI) U UX COETUHEHUM

3 XuMHUYECKHe CBOMCTBA XpoMa, MEIU U UX
COETUHEHUN

33 XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COETUHEHUN

34 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIECTB
IIpakTnueckas padora Ne 3. "Pemenue

35 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«MeTtajuie»"

36 Okcuabl ¥ THIPOKCUBI METAIIIOB

37 O0600111eH1E U TOBTOPEHNE U3YYEHHOTO
Marepuaia

38 KonTtpoabsnasi padora no teme «MeTamis»
Hemertamniel, BX IOJOKEHHE B

39 [Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB
du3nyeckue CBOMCTBA HEMETAJIIOB.

40 AnoTponusi HEMETAIUIOB (Ha pUMepe

KHCJIOpOJIa, cepbl, hocdopa u yrieposa)




XHUMHYECKHE CBOMCTBA FAJIOIEHOB, CEPhI U UX

41 .
COCIMHCHUI

4 XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COETUHEHUN

43 XUMHYECKHE CBOMCTBA yIJIEpO1a, KPEMHHUS U
HUX COEIUHEHNN

a4 [IpumeHeHne BaXKHEUIINX HEMETAJVIOB U UX
COCIMHCHUI

45 Kucnopoaconepsxaiiye KUCIOThI

46 OxucauTenpHble CBOMCTBA a30THOM U CEpHOM
KHCJIOTHI
O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110

47 TeMme «HemeTamnely. BerauciaeHus mo
YpaBHEHUSAM XUMUUYECKHUX PEAKIUN 1
TEPMOXUMHUYECKUE PACUETHI
IIpakTnueckas padora Ne 4. «Pemenune

48 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"HemeTamnr"»

49 KonTtpouabnas padora no teme:
«Hewmerannb»

50 Heoprannueckue n opraHu4ecKue KUCIOTHI.
Heoprannueckue n opraHn4eckre OCHOBaHUS

51 AmdoTepHbIe HEOpraHUYeCKUe U
OpraHNYECKHUE COCTUHEHUS.

5y I'eneTnyeckasi CBsI3b HEOPraHUUECKHUX
BEILIECTB

53 ['eneTnueckas CBsI3b OPraHMYECKUX BEIIECTB




Pemenue 3aaa4. Brrunciaenus mo

>4 XUMHUYECKUM YPaBHEHUSIM 1

55 O060011IeHe N3YYEHHOTO MaTepHaa

56-58 PesepBHOE Bpemst
IIpakTuyeckasi padora Ne5 Pemienne

59 SKCHEPUMEHTAIBHBIX 3aa4 110 1
HEOPraHWYECKON XUMUU
IpakTuyeckasi padora Ne6 Pemrenne

60 SKCIEPUMEHTAIIbHBIX 33/a4 [10 OPraHu4eCcKOi 1
XUMHH

61 IIpakTnueckas padora Ne/ [lonyuenue 1
coOupaHue U pacrio3HaBaHUE ra3oB
Poie xumMum B obecnieueHIH SKOJIOTHIECKOH,

62 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUN MEAMIIMHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

63 MPUHIUIIAX TPOMBIIIICHHOT'O MOTYYCHHUS 1
Ba)KHEHUIIINX BEIIECTB

64 YenoBek B MUPE BELIECTB U MATEPUATIOB

65 XHMHS U 310POBbE YEIIOBEKA

66 O06o0011eHre 1 TOBTOPEHUE U3yYEHHOTO 1
MaTtepuaia

7 Hrorosasi koHTpoJibHasi padora 3a Kypc 11 1
KJjIacca

68 3akiounTenbHbli ypok. IloaBenenune 1
UTOIOB

OBIIEE KOJIMYECTBO YACOB I10 68




[NPOT'PAMME







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

» Xumus, 10-11 xknaccsl/ XKypun A.A., AkiinonepHoe obiiectBo «M3aaTeascTBo
«IIpoceernienue»
* Xumus, 11 xnmace/ Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe 00111eCTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumusi: ypoku B 10 kiacce: mocodue mis yuutens/ H.H.I'apa

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

http://college.ru/himiya

http://www.chemnet.ru

http://him.1 september.ru

http://experiment.edu.ru






