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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHUsl CpeCTBAaMU Y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1ened W MNPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLUYMA, MPOAOJKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATH WMH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXIy HOBbIMH (DaKTaMHM M TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcs MNPHUHATbIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MHpOpMAIIHN, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH H3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
MMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA HeJied U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJIEp)KaHus OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEPCATbHOE 3HAYeHWE Ui Pa3dYHBIX BUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BaHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocTabisieT 68 vaco: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUIIEH U MPONUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOyranueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble WCTOYHHMKHK YIJIEBOAOPOAOB. IIpupomHbli Ta3 W IONMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTANIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauueprHa U 3THUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLMH ), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KHUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuM, [IBETHHIC PEaKIIUU OEIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS M TTOJIMKOHICHCAITHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMINUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHs, aHAIN3, CHHTE3, KiIaccu(uKaiys, MepruoIndHOCTh, HAOII0IeHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAaeMbI€, TOILIMBO,
peCypchl.

TexHonoTHs: THIIEeBBIC TMPOAYKTHI, OCHOBBI PAlMOHATBLHOTO TUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONBL. ODJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

ITepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CJIOKHBIX BEIIECTB IO TPYINaM W TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. [eHeTuyecKkas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHToB [l. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHMUIL:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: MpaBWiia HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKord xuMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(UKAIMs, TEePUOANIYHOCTh, HAOIIOACHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NUYECKUE BEIMYMHBI U CAMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalOIIMMHUCS TMPOTPAaMM  CpPEIHEro oO0mero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1€ MOTUBAIMK K OOYUYECHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IMPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUECKOW W  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsSI IPOrHO3UPOBATh HEOJIArONMPUATHBIE SKOJIOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeU(DUKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYKAOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOJIb3YEMble B XUMHUHU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKAa3bIBaTh  WJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIEAOBATEeNbCKUX 3ajad, BbIOMpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuuyeckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIIESHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YTJI€BOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3bIK XUMHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETbHOCTH YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY LIS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMS), JaBaThb WM Ha3BaHUs IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiecTB A. M. BytnepoBa aist 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, JTWJIEH, NMPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJIs1 NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHH C MHCTPYKIMSIMHU TIO BBIOJTHEHHUIO JTa0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWia  DKOJOTHYECKHU
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, OHUMast cMbIca mokazarens [1JIK, mosicHATh, Ha mpumepax CIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJIETBIX M CJIA0OBUAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0POBBIO UM MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUU W 3aKOHbI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUMN S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NS TEIILHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpPMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIpYyTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJIEKYJIpHAasi,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

cOPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyrolinX BEUIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  paCKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3aIuvHbIX (PAKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAAa B MPUCYTCTBUU KaTalM3aTOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakliuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 0
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens II/JIK, moscHAT, Ha TpuMepax CHOCOOBI YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 0 0 resh.edu.ru
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
2.1 [penenbHbIC YIIEBOAOPOIBI — ATKAHBI 2 0 0 resh.edu.ru
HenpenenbHble yriieBOAOPOIbL: aJIKEHBI,
2.2 ped YIICBOROPOL 6 0 1 resh.edu.ru
aJKaJUEHbI, aJIKUHbI
2.3 ApoMaTHyecKue yrieBoa0pOIbl 2 0 0 resh.edu.ru
[IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U
2.4 PHPOA YHICBOROPOA 3 1 0 resh.edu.ru
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptel. ®enon 3 0 0 resh.edu.ru
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 P 7 0 1 resh.edu.ru
CrnoxHble 3¢upsl
3.3 YrieBoasl 3 1 0 resh.edu.ru




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 ‘ resh.edu.ru
Wroro no pazueny 3
Pa3zgea S. BoicokoMoieKy/IsIpHbIE COeINHEHUS

51 ITnactmaccel. Kaydayku. BomokHa 2 ‘ resh.edu.ru
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuomuueckas cucTeMa XUMUYECKIX 3 0 0 resh.edu.ru
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 0 resh.edu.ru
BEIICCTB
1.3 XUMHUECKUE PEaKIIHH 6 1 1 resh.edu.ru
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Merast 6 0 1 resh.edu.ru
2.2 Hemerams 9 1 resh.edu.ru
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX ) 0 0 resh.edu.ru
BEIICCTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUs U KU3Hb 4 0 0 resh.edu.ru
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos CnMcoK UTOroBBIX Cnoco6
Jlata JJIEKTPOHHBIE praHHpyeMbIX OLIEHKH
Ne KonTpoas  IIpakruuec uudgposbie pPe3yJbTaTOB € HTOrOBBIX
Tema ypoka usyue-
n/m Bceero -Hble -KHe oOpa3oBaTe/ib = YKa3aHHEM 3TANOB NJIAHHPYeM
paﬁDTbI paﬁoTbl i -HbI€ pecypcChbl 106 (l)OpMHpOBaHHﬂ bIX
pe3yJbTaTo
B
c(hOpMHUPOBAHHOCTH Pemenwue
MPEJICTaBICHUI O yueOHBIX U
XUMHUYECKON MIPAKTUKO —
[Ipenmer COCTaBIISIOLIEH OpPUEHTHPOB
OpPraHUYECKOM €CTECTBEHHO-HAYYHOMI AHHBIX
XUMUH, €€ 1 0 0 resh.edu.ru KapTHUHBI MUPA, POJIHA 3aj1ad,
BO3HUKHOBEHHE, XHWMHUHU B TIO3HAHUHT YCTHBIN
pa3BuTHE U SIBJICHUU TIPUPOJIBI, B onpoc
3Ha4YEHHE ¢dbopMHpoBaHUU
MBIIICHUS U
KYJIbTYPbI JINYHOCTH
( Ha »Tame crocoba)
c(hopMUPOBAHHOCTH Pemenue
YMEHHsS  NPUMEHATh  Y4eOHBIX U
Teopus crpoenus
TOJIO)KEHUS. ~ TEOPUH | IPAKTHKO —
OpraHUYECKUX
5 A M CTPOCHHA OPHUEHTHUPOB
}CSOGHHHGHHH . 1 0 0 resh.edu.ru OpraHUIeCKHX AHHBIX
YTJICpORBa, CC BEIIIECTB A. M. 3a/1au,
OCHOBHBIE ByTieposa s JOTHET
I10JIOKCHHA 0O0BSICHeHUS ompoc

3aBUCUMOCTH CBOMCTB




BEIIICCTB oT ux
cocTaBa W CTPOCHHS
(Ha JTare
MIPEACTABIICHUS)

[IpencraBnenue o
KJIacCU(UKAIUN
OpPraHHYECKUX
BEILIECTB.
Howmenxknarypa
(cucremaTuveckas)
Y TPUBHATILHBIC
Ha3BaHUS
OpPraHUYECKUX
BEIICCTB

AJKaHBI: COCTaB U
CTPOEHHE,
TOMOJIOTUYECKUI
paa

resh.edu.ru

resh.edu.ru

BJIJICHUE CUCTEMOU
XUMHYECKNX 3HAHHI
(na sTane
IIpE/ICTaBICHMS)

CdopmupoBaHHOCTH
yMEHUM BBISIBIIATD
XapaKTepHbIe
IIPU3HAKK  TOHATHIA,
yCTaHaBIIMBATh ux
B3aUMOCBSI3b,
HCII0JIb30BaTh
COOTBETCTBYIOILIHE
MOHSATHUSA npu
ONMCAaHUU  COCTaBa,
CTpOEHUS u
MpEBpAILICHHI
OpTraHUYECKUX
COeIUHEHUH,
c(hOpMUPOBAHHOCTH

Pemenue
y4eOHBIX U
MPAKTUKO —
OPHUCHTHPOB

AHHBIX
3a1a4

Pemienue
yueOHBIX U
MPAKTUKO —
OpUEHTHUPOB

AHHBIX
3a7a4




MertaH u 3TaH —
MIPOCTEHUIIINE
MPEICTaBUTENN
aJKaHOB

resh.edu.ru

YMEHHUI UCHOJIb30BATh
XUMHUYECKYIO
CHUMBOJIUKY JUTS
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpAIEHHOMN)
dbopmyn
OpraHUYEeCKUX
BelIecTB, (Ha OJTarme
IIPE/ICTaBICHMSI)

c(OpMHUPOBAHHOCTD
yMEHUHI
XapaKTepu30BaTh
COCTaB, CTPOCHHE,
¢duznueckue u
XUMHYECKHE CBOKCTBA
TUMUYHBIX
IIpeICTaBUTENEH
pa3IMYHBIX KJIACCOB
OpraHMYeCcKHUX
BEIIECTB,
c(hopMUPOBAHHOCTH
YMEHUH UCIIOIb30BAThH
XUMHYECKYIO
CUMBOJIUKY JJIs
COCTaBJICHUS
MOJIEKYJISIPHBIX U

Pemenue
y4eOHBIX U
MPAKTUKO —
OPHUEHTUPOB

aHHBIX
3a1aq




AJIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA

resh.edu.ru

CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIIEHHOM )
bopmyn
OpraHUYEeCKUX
BEILECTB U YPABHEHUN
XUMHYECKUX PEAKIUH,
(na sTane
IIPE/ICTaBICHMS)

c(OpMHUPOBAHHOCTD
yMEHUHI BBISIBJIATD
XapaKkTepHbIe
IIPU3HAKA  TIOHATHH,
YCTaHaBIIUBATh ux
B3alMOCBSI3b,
HCIIOJIb30BaTh
COOTBETCTBYIOILINE
TIOHSITHS pu
ONMCAaHWUM  COCTaBa,
CTpOEHUS u
[IpEBpaICHUI
OpraHMYECKHUX
COETMHEHUH,
c(hopMUPOBAHHOCTH
YMEHMM UCTOIb30BaTh
XUMHUYECKYIO
CUMBOJIUKY JUISt
COCTaBJICHUS
MOJIEKYJISIPHBIX u

CTPYKTYPHBIX
(pa3BépHyTOH,

Pemenue
y4eOHBIX U
MPAKTUKO —
OPHUEHTUPOB

aHHBIX
3aza4




OtuneH n
IIPOIUJIEH —
MIPOCTEUILINE
MIPEACTABUTENHN
AJIKEHOB

resh.edu.ru

COKpamIEHHOM )
bopmyn
OpraHUYeCcKHUX
BEILECTB U YPaBHECHUMU
XUMHUYECKUX PEAKLINM,
(Ha JTane
MIPEACTABIICHMS )

c(hOpMUPOBAHHOCTh
yMEHUM
XapaKkTepu30BaTh
COCTaB, CTPOCHHUE,
busnveckne u
XUMHYECKHE CBOKCTBA
TUTTAIHBIX
IIpeICTaBUTENEH
Pa3IMYHBIX KJIACCOB
OpraHMYECKHUX
BELIECTB,
c(hOpMUPOBAHHOCTH
YMEHUH UCIIOIb30BAThH
XUMHYECKYIO
CUMBOJIUKY JJIst
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpaIIEHHOM )
bopmyn
OpraHUYeCcKHUX

Pemenue
y4eOHBIX U
IPAKTUKO —
OpPHEHTHUPOB

AHHBIX
3aja4




BEILECTB U YPABHEHUN
XUMHYECKHUX PEaKLIHH,

(Ha aTame
MIPEACTABIICHMS )
c(OpMHPOBAHHOCTD [TpakTudeck
YMEHMH IUIaHUpOBaTh  as pabora,
u BBINOJIHATE  peleHue
XAMHUYECKUMN yueOHBIX U
9KCIIEPUMEHT, IIPAKTHKO —
c(hOpMUPOBAHHOCTh OPHEHTHDOB
YMEHHH  coOmoaaTh AHHBIX
IIpakTideckas [paBWiIa IOJIb30BaAHUS 3anau
pabora No 1. XUMHUYECKON MOCya0n
«[Tomy4yecnne resh.edu.ru u nabopaTopHbIM
STHIICHA U 000pyI0BaHUEM, a
M3yYEHHE ero TaKKe TpaBwIIa
CBOMCTB» oOpareHus c
BEICCTBAMH B
COOTBETCTBUU c
MHCTPYKIUSIMU 1o
BBITIOJTHCHUTO
71a00paTOPHBIX
XUMHYECKUX OIBITOB;
(Ha sTamne crmocoba)
AJIKa/IHEHbL. c(hOpMHUPOBAHHOCTh Pemenue
Byramuen-1,3 u YMEHHH BBUIBIITh | y4EOHBIX H
meTIGyTamen- resh.edu.ru iaiiii}fblenommﬁ .
1,3. Tonyuenne -.edu. p > OPUEHTUPOB
YCTaHABIINBATh nux AHHEIX
CUHTETHYECKOTO B3AHMOCBS3b, s

KaydyKa U pe3UHbI

HCIIOJB30BaTh




COOTBETCTBYIOILINE
MOHSTUS npu
ONMHCAHUU  COCTaBa,
CTpOEHUs u
IIpEBpALLCHUI
OpraHUYeCcKHUX
COCIUHEHUH,
c(hOpMHUPOBAHHOCTH
yMEHUHI
XapaKkTepu30BaTh
COCTaB, CTpOCHHE,
¢duznveckue U
XUMHYECKHE CBOMCTBA
TUMTUYHBIX
npeJicTaBuTeNen
pa3IMyYHBIX  KJIACCOB
OpraHNYeCcKHUX
BELIECTB,
c(hOpMUPOBAHHOCTh
YMEHUI HCIIOJIb30BATh
XUMHYECKYIO
CHUMBOJIUKY TUIS
COCTaBJICHUS
MOJIEKYJISIPHBIX u

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpaIIEHHOM )
dbopmyn
OpTraHUYECKUX
BEILIECTB U YPaBHEHUM
XUMHUYECKUX PEAKLINM,
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AJNKUHBI: COCTaB U
0COOEHHOCTH
CTPOEHHUS,
TOMOJIOTHYECKHM
psan. AuetuneH —
MPOCTEUILINI
MpeACTaBUTEh
AJIKUHOB

resh.edu.ru

(Ha Jrare
MIPEACTABIICHMS )

c(hOpMHUPOBAHHOCTH
YMEHHH BBISIBJISITH
XapakTepHbIe
IIPU3HAKU  TIOHATH,
yCTaHaBJIUBATh ux
B3aMMOCBSI3b,
UCIOJIb30BAaTh
COOTBETCTBYIOIIHE
TTOHSITHS pu
OMHCAaHUU  COCTaBa,
CTPOCHUS u
IIpEBpAICHUI
OpPraHUYeCKUX
COeIMHEHUH,
c(hOpMUPOBAHHOCTh
yMEHUI
XapaKkTepru30BaTh
COCTaB, CTpOEHHUE,
buznueckue "
XAMHYECKHE CBOMCTBA
TUTTAIHBIX
npeJcTaBuTeNei
pa3JIMYHBIX  KIJIACCOB
OpPraHUYeCKUX
BEIIIECTB,
c(hOpMUPOBAHHOCTH
YMEHUH UCIOJIb30BaTh
XUMHYECKYIO

Pemenue
y4eOHBIX 1
MIPAKTUKO —
OpPUEHTHUPOB

aAHHBIX
3aaq




CHUMBOJIMKY ISt
COCTaBJICHUS
MOJICKYJISIPHBIX u
CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpaIIEHHOM )
bopmyn
OpPraHUYeCKUX
BEILIECTB U YPaBHECHUU
XUMHUYECKUX PEeaKIuii,

(Ha JTare
IIPE/ICTaBICHMSI)
c(hOpMUPOBAHHOCTh Pemenue
CHUI IPOBOIUTH eOHBIX H
Brrunciienus mno M P i
BBIYHCIICHHSI TT0 MIPAKTUKO —
YPaBHEHHUIO
11 . resh.edu.ru XUMHYECKIM OpPHEHTHUPOB
XUMHUYECKOH
ypaBHEHHSM (Ha AQHHBIX
peaknuu
JTane crnocooda) 3a1a4
c(hopMUPOBAHHOCTH Pemenue
YMCHHM BBIABIATE  y4EOHBIX U
XapakTepHbIe MTPAKTUKO —
ApeHI,I; OeH30I U IMPpU3HAKA HOHHTHﬁ, OpPHUEHTHUPOB
TOJIYOJI. CTaHaBJIMBAThH ux
12 T Y resh.edu.ru s aHHBIX
OKCUYHOCTH B3aMMOCBSI3b, 3a/a4
apeHoB UCIIOJIb30BaTh
COOTBETCTBYIOIIHE
TTOHSITHS pu

OIIMCaHHH coCTana,




CTpOEHUs u
MpEBpaILICHU I
OpraHUYeCcKHUX
COCIMHECHUH,
c(hOpMHUPOBAHHOCTH
YMEHHI
XapaKTepu30BaTh
COCTaB, CTpOEHHE,
¢duznveckue u
XUMHUYECKHUE CBOICTBA
TUTTUYHBIX
IIPEACTABUTENEH
pa3IMyYHBIX  KJIACCOB
OpraHUYeCcKHUX
BEIIECTB,
c(hopMUPOBAHHOCTH
YMEHUI HCIIOJIb30BAThH
XUMHYECKYIO
CHUMBOJIUKY TUIS
COCTaBJICHUS
MOJIEKYJISIPHBIX u

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpAIIEHHOMN)
dbopmyn
OpraHUYECKUX
BEILIECTB U YpaBHEHUM
XAMHUYECKUX PEaKIHi,
(Ha JTare
MIPEACTABIICHUS)
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14

I'emeTnueckas
CBSI3b
YIJIEBOAOPOIOB,
MPUHAICIKAIINX K
Ppa3IMYHBIM
KJlaccaM

IIpupoausie
HCTOYHUKH
YTIIEBONOPOOB:
MIPUPOJIHBIN ra3 u
MOMYyTHBIE
He(TsIHBIC ra3Hl,

resh.edu.ru

resh.edu.ru

WTIOCTPUPOBATH
T€HETUYECKYIO0 CBSI3b
MEXIY
YIJIEBOIOPOAAMHU
YpaBHEHUSIMU
COOTBETCTBYIOIINX
XUMHUYECKUX PEaKLHM
c HCII0JIb30BAHUEM

CTPYKTYPHBIX
dopmyu;
c(OpMHUPOBAHHOCTD
YMEHUH HCIIOJIb30BAThH
XUMUYECKYIO
CUMBOJIUKY JUIs
COCTaBJICHUS
MOJIEKYJIIPHBIX U

CTPYKTYPHBIX
(pa3BépHyTOii,
COKpAIIEHHOM)
bopmyn
OpPraHUYECKUX
BEIIECTB U YpaBHEHUM
XUMUYECKUX PEaKIHid,
(1a sTane crnoco0a)

c(hOpMUPOBAHHOCTH
yYMEHHS
XapaKkTeprU30BaTh
UCTOYHUKHU
YTJIEBOJIOPOAHOTO
CBIPbsI (HedTH,

Pemenue
y4eOHBIX 1
MIPAKTUKO —
OpUEHTHPOB

aQHHBIX
3aaq

Pemienue
y4eOHBIX U
MPAKTUKO —
OpUEHTHUPOB

AHHBIX
3aj]ad4,




HEPTH U TPOILYKTHI IIPUPOIHBII ras, YCTHBIN
e€ mepepaboTKu yroJjib), CIOCOOBI HUX onpoc
nepepadoTKu u
IIPAKTHYECKOE
MIPUMEHEHNE
MIPOJYKTOB
nepepadoTKH;
(Ha Jrare
IIPE/ICTaBICHMS)
c(hOpMHUPOBAHHOCTH Pemenwne
YMECHHUS y4E€OHBIX U
XapaKkTepu30BaTh MPAKTUKO —
WUCTOYHUKHU OpPUCHTUPOB
Hpuponmeie YTJIEBOJOPOAHOTO AHHBIX
HUCTOYHHUKU CBIPbsI (HG(l)TI), 3anay,
yTJIeBOIlop(V)JIOBI MIPUPOIAHBIN ras, YCTHBIH
15 MIPUPOJIHBIN Ta3 U resh.edu.ru yrojip), CIOCOOBI HX ompoc
MOy THBIE nepepaboTKu u
He(TsHbIE Ta3bl, MIPaKTHYECKOE
He(Th U MPOAYKTHI IIPUMEHEHNE
e€ nmepepaboTKu MPOJIYKTOB
nepepaboTKu;
(Ha JTare
MPEACTABIICHUS)
WLTFOCTPAPOBATH KonTponbna
KouTponbHas TEHETHYECKYIO CBsA3b s pabora,
16 pabota 1o pasueny resh.edu.ru MEKITY peleHne
«YTIeBoaopOab» YIJIEBOAOPOAAMHU y4eOHBIX U

YpaBHEHUSIMU
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IIpenenbusie
OJIHOATOMHBIE
CIUPTBI: METAHOMI U
3TaHOJL
Bonopoanas cBsizb

resh.edu.ru

COOTBCTCTBYIOIIINX
XHUMHUYCCKUX pCaKHI/Ifl
C HUCITIOJIB30BaHHUEM

CTPYKTYPHBIX
opmyu,
c(hopMUPOBAHHOCTH
YMCHI/Iﬁ HCIIOJIB30BAaTh
XUMHUYECKYIO
CI/IMBOJII/IKy JJIA
COCTAaBJICHUA
MOJICKYJISIPDHBIX u

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpAaIEHHOM )
bopmyn
OpPraHUYeCKUX
BEILIECTB U YPaBHECHUU
XMUMUYECKUX peaKIHid,
c(hOpMUPOBAHHOCTh
YMEHUH  NPOBOJIUTH
BBIYUCIICHUS o
XUMUYECKUM
YPaBHEHUSAM (Ha
JTare OBJIAJICHHS)

c(hOpMUPOBAHHOCTH
YMEHUN BBISBJIATH
XapaKTepHbIe
IIPU3HAKW  TIOHATHH,
YCTaHaBIIMBATh 170'¢
B3aMMOCBS3b,

MPAKTUKO —
OpUEHTHUPOB
aAHHBIX
3aja4

Pemienue
y4eOHBIX U
MPAKTUKO —
OpUEHTHUPOB

AHHBIX
3aj]ad4,




UCII0JIb30BATh
COOTBETCTBYIOLIHE
HOHATUS pu
ONMCAHUU  COCTaBa,
CTpOEHUs u
MpEBpaILICHU I
OpPraHUYECKUX
COCIMHEHNH,
c(hOpMHUPOBAHHOCTH
yMEHUM
XapaKTepU30BaTh
COCTaB, CTpOEHHE,
¢duznveckue u
XMMUYECKHE CBONCTBA
TUIMYHBIX
IIPEACTABUTENEH
pa3IMyYHBIX  KJIACCOB
OpraHMYECKHUX
BELIECTB,
c(hopMUPOBAHHOCTH
YMEHUI HCIIOIb30BATh
XUMHYECKYIO
CHUMBOJIUKY ISt
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpAIIEHHOMN)
dbopmyn
OpraHMYECKHUX
BEILECTB U YPaBHECHUU

YCTHBIN
oIpoc




XUMHUYECKUX PEAKLINM,
(Ha JTamnax
MpeJICTaBICHUS u
croco6a),
c(hOpMHUPOBAHHOCTH
yMEHUH  coOI0aTh
npaBuIIa
IKOJIOTHYECKU
1esecoo0pa3zHoro
MOBE/ICHUSA B OBITY H
TPYyZ1OBOM
JIEATEIbHOCTH (na
JTare MpeaCcTaBICHMs])

18

MHoroatoMHBIE
CITUPTHI:
STUJICHTJIMKOJIb U
TIMLEPUH

resh.edu.ru

c(hOpMHUPOBAHHOCTH
yMEHUI BBISBJIATD
XapaKTepHbIE
IIPU3HAKA  TOHATHH,
YCTaHaBIIMBATh ux
B3alMOCBSI3b,
UCII0JIb30BAaTh
COOTBETCTBYIOILINE
MOHSTUS npu
ONMHMCAHUU  COCTaBa,
CTpOEHUS u
IIpEBpAICHUI
OpraHUYeCcKHUX
COECTUHEHUH,
c(hOpMUPOBAHHOCTH
yMEHUH
XapaKTepU30BaTh

Pemenue
y4eOHBIX U
MPAKTUKO —
OPHUEHTUPOB

AHHBIX
3aj1ad4,
YCTHBIN
onpoc




COCTaB, CTpOCHHUE,
buznvecKue u
XMMHUYECKHUE CBOICTBa
TUTTUIHBIX
IIPEACTABUTENECH
pa3jIMYHBIX  KIJIACCOB
OpraHUYeCcKHUX
BEILIECTB
c(hOpMHUPOBAHHOCTH
YMEHHH  coOmoaaTh
npaBuIIa
9KOJIOTUYECKH
1esIecoo0pa3zHoro
MOBE/ICHUSA B OBITY H
TPYyZ1OBOM
NEITEILHOCTH (Ha
ATane mpeICTaBICHUs )

19

®deHo: cTpoeHuE
MOJIEKYJIBI,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHUE

resh.edu.ru

c(hopMUPOBAHHOCTH
yMEHUI BBISBJIATD
XapaKTepHbIE
IIPU3HAKW  TOHATHH,
YCTaHaBIIMBATh ux
B3aUMOCBS3b,
HCII0JIb30BaTh
COOTBETCTBYIOLINE
MOHSTUS npu
ONMCAaHWUM  COCTaBa,
CTPOEHHUS u
[IpEBpAICHUI

OpTraHU4YCCKUX

Pemenue
y4eOHBIX U
MIPAKTUKO —
OpPUEHTHUPOB

AHHBIX
3aaq
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ANbOETUIBL:
dbopManbaerua u

resh.edu.ru

COCIMHECHUH,
c(hOpMHUPOBAHHOCTh
YMEHHI
XapaKTepu30BaTh
COCTaB, CTpOEHHUE,
buznvecKue u
XUMHUYECKHE CBOICTBa
TUTTUIHBIX
IIPEACTABUTENEH
pa3jIMYHBIX  KIJIACCOB
OpraHUYeCcKHUX
BEIIIECTB,
c(hOpMHUPOBAHHOCTH
YMEHHH UCTOIb30BaTh
XUMHUYECKYIO
CHUMBOJIHKY TUIst
COCTaBJICHUS
MOJIEKYISIPHBIX u

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpAIEHHOMN)
bopmyn
OpraHUYECKUX
BEIIIECTB U YPaBHEHUI
XAMHUYECKUX PEeaKIHii,
(Ha Jrarmax
MPEACTABICHUS u
crocoba)

c(hOpMUPOBAHHOCTH
YMEHHIA BBISIBIISITH

Pemenue
y4eOHBIX U




areTalIbIEeT U,
AneroH

XapaKTepHbIE
NpU3HAKA  TOHSATHUH,
yCTaHaBIIMBATh ux
B3alMOCBSI3b,
UCII0JIb30BATh
COOTBETCTBYIOILIKE
MOHSTUS npu
ONMCAHUU  COCTaBa,
CTpOEHUS "
MpeBpaIlCHU I
OpraHUYeCcKHUX
COEIMHEHU I (Ha
JTanax
MpeICTaBICHUS u
crocoba),
c(hopMUPOBAHHOCTH
yMEHUI
XapaKTEepU30BaTh
COCTaB, CTpOEHHE,
¢buznueckue 51
XAMHUYECKHE CBOMCTBA
TUTTUYHBIX
MpeACTaBUTENEH
pa3IMYHBIX  KJIACCOB
OpTraHUYECKUX
BELIECTB,
c(hOpMUPOBAHHOCTH
YMEHUI HCIIOIb30BAThH
XUMHYECKYIO
CHUMBOJIUKY TUIS
COCTaBJICHUS

MPAKTUKO —
OpUEHTHPOB
aAHHBIX
3azad,
YCTHBIN
orpoc




MOJIEKYJIIPHBIX 51

CTPYKTYPHBIX
(pa3BépHyTOH,
COKpamIEHHOM )
dbopmyn
OpraHUYeCcKHUX
BEIIIECTB U YPAaBHEHUI
XUMHYECKUX PEAKLINM,
c(hOpMHUPOBAHHOCTH
YMEHHH  coOmoaaTh
npaBuIIa
9KOJIOTUYECKH
1esIecoo0pa3zHoro
MOBE/ICHUSA B OBITY H
TPYyZ1OBOM
JIEATEIbHOCTH (Ha
ATane mpeICTaBICHUs )

21

OIHOOCHOBHBIC
npeneabHbIe
KapOOHOBBIE
KUCJIOTHI:
MypaBbUHas U

YKCyCHast

resh.edu.ru

c(hopMUPOBAHHOCTH
yMEHUI BBISBJIATD
XapaKTepHbIE
IIPU3HAKW  TOHATHH,
YCTaHaBIIMBATh ux
B3aUMOCBS3b,
HCII0JIb30BaTh
COOTBETCTBYIOLINE
MOHSTUS npu
ONMCAaHWUM  COCTaBa,
CTPOEHHUS u
[IpEBpAICHUI

OpTraHU4YCCKUX

Pemenue
y4eOHBIX U
MIPAKTUKO —
OpPUEHTHUPOB

AHHBIX
3aaq
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IIpaxTrueckas
pabota Ne 2.

resh.edu.ru

COCIMHECHUH,
c(hOpMHUPOBAHHOCTh
YMEHHI
XapaKTepu30BaTh
COCTaB, CTpOCHHUE,
buznvecKue u
XUMHUYECKHE CBOICTBa
TUTTUIHBIX
IIPEACTABUTENEH
pa3jIMYHBIX  KIJIACCOB
OpraHUYeCcKHUX
BEIIIECTB,
c(hOpMHUPOBAHHOCTH
YMEHHH UCTOIb30BaTh
XUMHUYECKYIO
CHUMBOJIHKY TUIst
COCTaBJICHUS
MOJIEKYISIPHBIX u

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpAIEHHOMN)
bopmyn
OpraHMYeCKHUX
BEILIECTB U YPaBHECHUU
XAMHUYECKUX PEeaKIHii,
(Ha Jrarmax
IIPEJICTaBICHUS u
crocoba)

c(hOpMUPOBAHHOCTH
YMEHHUH TIJIAaHUPOBATH

IIpaxTrueck
ast pabora,




«CBoliicTBa

pacTBopa yKCYCHOM

KHCJIOTBID»

u BBITIOJTHSATH
XUMHUYECKUN
IKCIIEPUMEHT,
c(hOpMHUPOBAHHOCTH
YMEHHH  CcOOII0IATh
npaBuia
IKOJIOTHYECKU
1esIecoo0pa3zHoro
MOBEJICHUS B OBITY H
TPYyZ1OBOM
NEeSITeIIbHOCTH,
c(hOpMHUPOBAHHOCTH
YMEHHH  COOIIOIATh
NpaBUjia MOJIb30BaHUS
XUMHUYECKON MNOCyA0H
u 71a00paTOpHBIM
000opyI0BaHUEM, a
TaKxke npaBuiIa
oOpareHus c
BEICCTBAMH B
COOTBETCTBUU c
UHCTPYKIUSIMU 1o
BBITIOJTHEHHUTIO
1a00pPaTOPHBIX
XUMHUYECKHX OITBITOB;
(Ha sTamne crmocoba)

perieHue
y4eOHBIX 1
MPAKTUKO —
OPUCHTUPOB
AHHBIX
3amad

23

CreapuHoBas 1

OJICMHOBAaA
KHCJIOTHI, KaK

npeaACTaBUTCIIN

BBICIIUX

resh.edu.ru

c(hopMUPOBAHHOCTH
YMEHUI BBISBJIATH
XapaKTepHbIE
IIPU3HAKW  TOHATHH,
YCTaHABIIUBATh X

Pemenue
y4eOHBIX U
MIPAKTUKO —
OpPHUEHTHUPOB
AHHBIX




KapOOHOBBIX B3alMOCBSI3b, 3azad,
KHCIIOT UCIIOJIb30BATh YCTHBIN
COOTBETCTBYIOIIIHE oIpocC
MIOHSTHUSA npu
ONMCAHUU  COCTaBa,
CTpOCHUS u
MpEeBpaILICHU I
OpraHUYECKUX
coelMHEeHu! (Ha 3Tamne
MIPEICTABJICHHUS)
c(hOpMHUPOBAHHOCTH Pemenwne
YMEHUU BBISBJIATE ~ y4eOHBIX U
XapakTepHbIe MIPAKTUKO —
MPU3HAKK  TIOHATHUI, OPHEHTUPOB
yCTaHaBIIUBATh 1704 AHHEIX
Mbita KaK coiu BIAHMOCEAD, sajad,
S HCIIOJIb30BaTh YCTHBIH
24 KapOOHOBBIX resh.edu.ru cooTRETCTRYIONHE onpoc
TTOHSATHUSA pu
KHCJIOT, nX 5 ONHMCaHUU  COCTaBa,
MOIOIIIEE JeCTBHE CTpOCHHS -
MpEBpAILICHHI
OpTraHUYECKUX
coenuHeHUN (Ha dTamne
MIPEACTABIICHHUS)
Criosbie Sups C(bolevdeBaHHOCTL Pemenue
- KK TPOM3BOHELE resh.edu.ru yMEHUM BBISBJIATE | yYCOHBIX U
XapaKkTepHBIC MPAKTUKO —

KapOOHOBBIX

MPU3HAKK  TIOHSTHUH,




KUCHOT. ['uaponus
CJIOKHBIX 3(hUpoB

yCTaHaBIIUBATh nux
B3alMOCBS3b,
UCII0JIb30BAaTh
COOTBETCTBYIOLIUE
HOHSITUS pu
ONMCAHUU  COCTAaBa,
CTpOEHUS u
IIpEBpAICHUI
OpraHUYECKUX
COEIMHEHUH,
c(OpMHUPOBAHHOCTD
YMEHUH HCIIOJIb30BAThH
XUMUYECKYIO
CUMBOJIUKY JUIs
COCTaBJICHUS
MOJIEKYJIIPHBIX u

CTPYKTYPHBIX
(pa3BépHyTOii,
COKpAIIEHHOM)
bopmyn
OpPraHUYECKUX
BEIIECTB U YpaBHEHUM
XUMHUYECKHX PEaKIUH,
(ma JTarme
MIpE/ICTaBICHMS)

OPUEHTHUPOB
aHHBIX
3aja4

26

Kupsr: runponus,
MIPUMCHCHHE,
Ouooruyeckas
POJIb )KHPOB

resh.edu.ru

c(hopMUPOBAHHOCTH
YMEHUI BBISBJIATH
XapaKTepHbIE
IIPU3HAKW  TOHATHH,
YCTaHABIIUBATh X

Pemenue
y4eOHBIX U
MIPAKTUKO —
OpPHUEHTHUPOB

AHHBIX




B3alMOCBSI3b,
UCIOJIb30BaTh
COOTBETCTBYIOLIHE
HIOHSITUS npu
ONMCAaHUU  COCTaBa,
CTPOCHHUS u
MpEeBpaILICHU I
OpraHUYeCcKUX
coelMHEeHu! (Ha 3Tamne
IIPEJCTaBICHUS)

3azad,
YCTHBIN
orpoc

27

VYTaeBosl: COCTaB,
KIaccupuKaIus.
Baxneiinue
MPEACTABUTEINHN:
TJII0K032, PPYKTO3a,
caxaposa

resh.edu.ru

c(hOpMHUPOBAHHOCTH
yMEHUM BBISIBIIATD
XapaKTEpHbIE
IIPU3HAKK  TIOHATHIA,
YCTaHaBIIMBATh ux
B3alMOCBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOILIHE
TTOHSATHUSA npu
ONHMCaHUU  COCTaBa,
CTPOEHUS u
MpEBpAILICHHI
OpraHNYeCcKHUX
COeIUHEHUH,
c(hOpMUPOBAHHOCTH
YMEHUN
XapaKTepu30BaTh
COCTaB, CTpOEHHE,
¢duznueckue u
XUMHYECKHE CBOKCTBA

Pemenne
yueOHBIX U
IPAKTUKO —
OpUEHTHPOB

aHHBIX

3ajad,
YCTHBIN

OIpoc




THUIIAYHBIX
NpecTaBUuTEICH
pa3IMYHBIX  KJIAcCOB
OpraHUYECKUX
BCIICCTB ,
c(hopMUPOBAHHOCTH
YMEHUH UCIIOIb30BaTh
XUMUYECKYIO
CHUMBOJIUKY JUISt
COCTaBJICHUA
MOJICKYJISIPHBIX u

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpAaIEHHOM )
bopmyn
OpPraHUYeCKUX
BEILIECTB U YPaBHECHUU
XUMHUYECKHX PEaKIUH,

(Ha JTamnax
MIPEICTABICHHUS "
crocoba)
c(hopMUPOBAHHOCTH Pemenue
yMEHUH BBIABIATE  y4EOHBIX U
Kpaxmast i XapaKTepHBIC _ TIPaKTHKO —
1IeJLTEON03a KaK NPU3HAKH  TIOHATUH, = OpHEHTHPOB
28 resh.edu.ru YCTaHABIINBAThH HX AHHEIX
TIpHpOJIHBIC B3aMMOCBSI3b, 3anay,
TIOJTHMEPRI UCIIOJIb30BATh =
YCTHBIMH
COOTBETCTBYIOIIIHE ompoc

IOHATHUA npu




ONMCAHUU  COCTaBa,
CTpOCHUS u
MpEeBpaILICHUI
OpraHUYECKUX
COCIMHECHUH,
c(hOpMUPOBAHHOCTh
YMEHHI
XapaKkTepu30BaTh
COCTaB, CTpOCHHE,
duznveckKue u
XMMHUYECKHUE CBOICTBA
TUTTUIHBIX
IIPEACTABUTENEH
pa3jIMYHBIX  KIJIACCOB
OpraHUYeCcKHUX
BellecTB (Ha dTame
IIpE/ICTaBICHMS])

29

KonTponbHas
pabora 1o pazaerny
«Kucnopoaconepxa
[1e OpraHu4ecKue
COETUHEHUS»

resh.edu.ru

WJUTIOCTPUPOBATH
TEHETUYECKYI0 CBS3b
MEXIY pa3jMYHBIMU
OPraHU4YeCKUMU
COEIMHEHUSIMH
YpaBHEHUSMH
COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLIUMN
C HCIIOJIb30BaHUEM

CTPYKTYPHBIX
hbopmyu,
c(hOpMUPOBAHHOCTH
YMEHHUI UCTOJIb30BATh

Kontponbna
s pabora,
pelieHne

y4eOHBIX U

MPAKTUKO —

OpUEHTUPOB
AHHBIX
3a1a4




XUMHYECKYIO
CHMBOJIUKY JUIA
COCTaBJICHUSA
MOJIEKYJISIPHBIX u

CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIIEHHOM )
dbopmyn
OpPTraHUYeCKUX
BEIIECTB U YpaBHEHHIA
XUMHUYECKUX PeaKIINid,
c(hOpMHUPOBAHHOCTH
YMEHUH  NPOBOJUTH
BBIUMCIICHHUS o
XUMHYECKUM
YPaBHEHUSM (Ha
JTare OBJIaJICHUs)

30

AMUHBIL:
METHJIAMUH U
AHWINH

resh.edu.ru

c(hopMUPOBAHHOCTH
yMEHUI BBISBJIATD
XapaKTepHbIE
IIPU3HAKW  TOHATHH,
YCTaHaBIIMBATh ux
B3aUMOCBS3b,
HCII0JIb30BaTh
COOTBETCTBYIOLINE
MOHSTUS npu
ONMCAaHWUM  COCTaBa,
CTPOEHHUS u
[IpEBpAICHUI

OpTraHU4YCCKUX

Pemenue
y4eOHBIX U
MIPAKTUKO —
OpPUEHTHUPOB

AHHBIX
3aaq




31

AMUHOKHCIIOTHI KaK
am(oTepHbIe
OpraHuyYecKue

resh.edu.ru

COCIMHECHUH,
c(hOpMHUPOBAHHOCTh
YMEHHI
XapaKTepu30BaTh
COCTaB, CTpOEHHUE,
buznvecKue u
XUMHUYECKHE CBOICTBa
TUTTUIHBIX
IIPEACTABUTENEH
pa3jIMYHBIX  KIJIACCOB
OpraHUYeCcKHUX
BEIIIECTB,
c(hOpMHUPOBAHHOCTH
YMEHHH UCTOIb30BaTh
XUMHUYECKYIO
CHUMBOJIHKY TUIst
COCTaBJICHUS
MOJIEKYISIPHBIX u

CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpAIEHHOMN)
bopmyn
OpraHUYECKUX
BEIIIECTB U YPaBHEHUI
XAMHUYECKUX PEeaKIHii,
(Ha Jramne
MIPEACTABIICHHUS)

c(hOpMUPOBAHHOCTH
YMEHUH BBISIBJISITH
XapaKTepHbIC

Pemenue
y4eOHBIX U
MIPAKTUKO —




32

COEIUHEHMNS, UX
OHnoIOornyYecKoe
3gayeHue. [lenTtuanl

benku xak
MIPUPOIHBIE
BBICOKOMOJIEKYIISIPH
BIe COeINHEHHUS

resh.edu.ru

IIPU3HAKU  TIOHATHIA,
YCTaHaBJIMBATh ux
B3aUMOCBSI3b,
UCII0JIb30BaTh
COOTBETCTBYIOILIHE
MOHATHUSA npu
ONMCAaHUU  COCTaBa,
CTpOEHUS "
IIpEBpAICHUI
OpraHUYEeCKUX
COCIUHEHUH,
c(hOpMHUPOBAHHOCTH
yMEHUHI
XapaKTEepU30BaTh
COCTaB, CTpPOEHHE,
¢buznueckue 51
XHMHYECKHE CBOMCTBA
TUMHYHBIX
MpeACTaBUTENEH
pa3IMYHBIX  KJIACCOB
OpraHNYeCcKHUX
BElleCTB (Ha Jrame
MPEACTABIICHUS)

c(hOpMUPOBAHHOCTH
YMEHHA BBISIBIISITh
XapaKTepHbIC
MPU3HAKK  TOHSATHIA,
yCTaHABIIMBATh ux
B3aUMOCBSI3b,
UCTIOJIb30BaTh

OPUEHTHUPOB
aHHBIX
3aja4

Pemenue
y4eOHBIX U
MPAKTUKO —
OpUEHTHUPOB

AHHBIX
3azad,
YCTHBIN




COOTBETCTBYIOILINE orpoc
HOHSTHS pu
ONMCAHUU  COCTaBa,
CTpOEHUs u
IIpEBpALLCHUI
OpPraHMYECKHUX
COEJMHEHUH (Ha 3Tane
IIPE/ICTaBICHMSI)
c(OpMHUPOBAHHOCTD Pemenue
YMEHUH BBISBIIATL | yYCOHBIX U
XapaKkTepHbIe MIPAKTUKO —
NPU3HAKK  MOHATHH, OpHEeHTHPOB
YCTaHaBJIUBATh ux AHHBIX
B3alMOCBSI3b, 3anay,
OCHOBHBIE TIOHSATHS HCIIONTb30BATh VCTHBII
33 XUMHH resh.edu.ru COOTBETCTBYIOILIHE ompoc
BBICOKOMOJIEKYJISIPH MIOHSITHS pu
bIX COETMHEHUN ONMCAHUU  COCTaBa,
CTpOEHUS "
[IpEBpaICHUI
OpraHMYECKHUX
COeTMHEHUH (Ha JTare
MIpE/ICTaBICHMS)
OCHOBHbBIE METO/bI C(l)OpMuI/IpOBaHHOCTB Pemenue
— YMEHHH BBIABIATE  y4EOHBIX U
34 BBICOKOMOJIEKYIISIPH resh.edu.ru XapaKTCPHPIC | PpaKTHKO =
. NPU3HAKH  MOHATHH, OpHeHTHPOB
BIX COEUHEHU.
yCTaHaBIIMBATh ux AHHEIX

IInacT™Maccsr,

B3aHMOCBSI3b,




Kay4yKH, BOJIOKHA

UCII0JIb30BATh
COOTBETCTBYIOLIHE
HOHATUS pu
ONMCAHUU  COCTaBa,
CTpOEHUs u
MpEBpaILICHU I
OpPraHUYECKUX
coelMHEeHu! (Ha 3Tamne
IIPECTABIICHUS)

3azad,
YCTHBIN
orpoc

OBILEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 0 0 resh.edu.ru
KOH(UTYypaIys aToMOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucTeMa XMMUYeCKuX 3eMeHToB /1. U.

2 . 1 0 0 resh.edu.ru
MeHeneeBa, uX CBSI3b C COBPEMEHHOM
TEOpHEIl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKUX JIEMEHTOB M UX COCIMHEHHI 10
rpyImiaM v nepuojaam. 3HaueHue

3 Py P 1 0 0 resh.edu.ru
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux aneMeHToB .M. Menneneesa B
Pa3BUTUU HAyKU
Crpoenue BemiecTBa. XUMHUYECKast CBS3b, €€

4 BUJIbI; MEXaHU3MbI 00pa30BaHHUSI 1 0 0 resh.edu.ru
KOBAJIEHTHOU CBsI3U. Bogopoanas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenb okucieHus. Bemecra

5 1 0 0 resh.edu.ru
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

6 VcTHHHBIC U KOJUIOUIHBIC PACTBOPHI. 1 0 0 resh.edu.ru

MaccoBas 107151 BEIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKuX coenuHeHuil. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

resh.edu.ru

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

resh.edu.ru

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

resh.edu.ru

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnekrponutrueckas auccounanus. [lonstue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB

resh.edu.ru




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

resh.edu.ru

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U BX
COETUHEHUN

resh.edu.ru

resh.edu.ru

resh.edu.ru

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

resh.edu.ru

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpOJia, cephl, hocdopa u yriaeposa)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COCIMHEHUI

resh.edu.ru

resh.edu.ru

resh.edu.ru

23

XuMudeckue cBoKcTBa a3oTa, (hocodpa u ux
COECIMHEHU I

resh.edu.ru

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COeIUHEHUN

resh.edu.ru

resh.edu.ru

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110

resh.edu.ru




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe 1 resh.edu.ru
"HemeTaisl"»

28 KoHnTpospHas padora o TemaMm «MeTaub» 1 resh.edu.ru
n «Hemeramibn»

29 Heopranuveckue 1 OpraHu4ecKue KHCIOTHL 1 resh.edu.ru
Heopranunveckue 1 OpraHu4ecKre OCHOBaHHS
AmpoTepHbIe HEOPraHUYECKHE U

30 OpraHuYecKue COeMHeH . | eHeTnueckas 1 resh.edu.ru
CBSI3b HEOPTAaHUYECKHUX U OPraHHMYCSCKUX
BEICCTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 JHEPreTUYECKON U MUIIEBON 0€30IMacHOCTH, 1 resh.edu.ru
Pa3BUTHU MEIUIMHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 HPUHIIMIAX TPOMBIIIICHHOTO MOJTyYSHUS 1 resh.edu.ru
Ba)KHEHUIIINX BEIIECTB

33 YenoBeK B MUPE BEIIECTB U MATEPUAIIOB resh.edu.ru

34 XUMHS ¥ 30POBBE YETIOBEKA resh.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3aatenbeTBo «IIpocBemmenner»
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

[Mabpuensn, O. C. Xumus 10-11 knacc. ba3zoBelit ypoBeHb. MeToMUECKHE
pEKOMEHaIuu 1 pabouas nporpamMmma

INa6puensn, O. C. Xumus 10-11 knacc. ba3zoBblit ypoBeHb. MeToaudeckoe

mocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

resh.edu.ru
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