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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 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepallbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TOoNOXkeHu «CTparerum pa3BUTHS BocnuTaHud B Pocculickoi
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SBJISETCS HEOTHEMJIIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPbl
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHHE M TMOCTPOECHHUE KOTOPOIrO OIpPENEIeHbl 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 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
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.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOI'O HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMW HaIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU 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 BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B PA3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTtypa 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  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
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 Martepuan | (PaKTOJOrMYEeCKHUEe CBEIAEHUS 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 TO3ULIUH,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgeTcs B kKypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAaXKEHHUSI K TMPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TIOMOJIHEHWS 3HAHUM, PEIICHUS WHTEIUICKTYAIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PELIEHUHU 3KOJIOTHYECKUX MpooieMm, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX /71l IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBHIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHYECKUX SBJICHUM,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelbHas XapaKTepUCTUKA LIeJIel U 3a/1ay U3y4CHUS
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPAaKTUYECKOH KOMIIOHEHTE COJAEp)KaHud OOy4deHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMITETEHLINI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYECHHUE ISl PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSAHUS BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHHS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMU, 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 MPUPOIOTIOIb30BAHUS, TTOTIOTHEHUS YHEPTETHUECKUX PECYypCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

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 oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COIJEP)XAHUE OBYUYEHUASA

10 KITIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnYecKOi XMMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepHaoB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE 100KeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BelecTB. l[omoJnorus, u3oMepus. XUMUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[TpencraBienne o kiaccU(pUKalMU OpraHudeckux BemniecTB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HA3BAHMS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MpPEeBpallCHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIOJEHUE W



ONKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPraHUYECKUX BEIIECTB
IIPU HarpeBaHuu (IU1aBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesopopoasl

ATKaHBI: COCTaB M CTPOEHWE, TOMOJIOTHMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U IPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TIUApPATAllUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metwnOytamueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKHE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (U3HYECKUE H
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALNH,
TOPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, QpU3NYECKUE U XUMHYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOIYUEHUE U MPUMEHEHHE. T0myon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NONyYeHue u npumeHenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMKUMHA K
pPa3IMYHBIM KJIACCAM.

[IpuponHblE HMCTOYHHMKH YIJIEBOAOPOAOB. [IpuponmHblii Ta3 W IONYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yrojib U MPOAYKTHI €r0 MepepadoTKU.

DKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHME C oOpa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIHH
«Hedptp» u  «Yromp», MonaenupoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyYeHHUE ITHIICHA
Y U3yYEHHUE €T0 CBOMCTB.

PacuétHrble 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOJIYKTa PEAKIUHU [0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WJIM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs




[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nYecKkue W XUMHYECKHE CBOWCTBA (peakluu C AaKTUBHBIMH METaJlJIaMH,
raJlor€HOBOJIOPOJAMH, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
bu3nYecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJITaMU, Ka4eCTBEHHAsl pPEakilusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYeCKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerubl U Kemowuwvl. DopMmanbpieruj, aleTalbACTUNl: CTPOCHHE,
bu3NYecKue U XUMHYECKHE CBOWCTBA (PEAKIIMU OKHCIICHHS M BOCCTAHOBJICHUS,
KauE€CTBEHHBIC PEAKIINH), OJYYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpejeNibHbIe KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBL: CTpPO€HHE, (PU3NYECKHE U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue AJjid Kiacca KUCIOT, peakuus 3TepruuKalim), MoaydYeHue U NpUMEHEHHE.
CreapuHOBasi U OJEHMHOBAsl KHUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

CnoxxHble >(QUpPbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. [muponus
cinoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb JKUPOB.

YrneBonpl:  cocTtaB, KiacCU(UKAIUsS  yriaeBoJAOB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTedimmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
rugpokcuom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunrtes. pykTo3a Kak H30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak OpupofHbie nojduMepbl. CTpoeHue Kpaxmasia U
Henono3bl. Pu3Mueckue W XMMHUYECKHE CBOMCTBAa Kpaxmajia (THApPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
MPOBEICHNE, HAOJIOJCHHE U OMHCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMUM OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJA
okcugoMm Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaumn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB W MTPOTYKTOB PEAKIINN).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYecKue coeAuHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HaYeHUE aMUHOKUCHOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coeanHeHus. llepBuuHnas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaOJIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OCIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOAbl H3YyYEHHS BEIIECTB M HX MpPEBpaIlCHUMN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NMPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, Kiaccu(ukaiys, nepuoaudyHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HDHEPreTUYECKU ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIINBO,
pecypchl.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOKOIIMUEC CpeaAcCTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHUC IIPCIIapaThl, MAaTCpUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DNEKTPOHHAS KOH(PUTYpAIUsI AaTOMOB.

[Tepunonnueckuit 3akoH U [lepuoanyueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoi CUCTEMbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUoaaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3H
(KoBaJIeHTHasi HETOJspHAasi W TOJSpHAas, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [Hlaremnse.

Dnextponutryeckas auccornuanus. CuibHbIe U ciiadblie dneKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, IIEJIIOYHAS.



OKUCAUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEJIbl PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUUH HOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXMMHUYECKHE PACUEThl, PAaCUEThl C HCHOJB30BAHMEM IIOHATHS «MAacCoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxxkenne HemetaimioB B llepuoguueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha IpuMeEpe
KHUCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpEeMHHs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHCJIOPOJCOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COETUHEHUN ).

[IpuMeHEHNE BaXKHENIIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramisl. [lonoxenune meramnoB B Ilepuognueckoi cucremMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XHWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpAILCHUI:
U3yYeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3OB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3ajad, HAOJIOJEeHHE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemecTBa wiM 00BbEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEILIECTB NMEET MPUMECH.

XuMuA ¥ JKU3Hb

Ponp xuMun B oOecrieyeHUM 3KOJOTHYECKOM, SHEPTreTUYECKON U THUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJTy4YCHHUS BaXKHEHIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepHajbl, KpacCKHh, CTEKJIO, KepaMHKa,
MaTepUasbl s 3NEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MHUHEPAJIbHbBIC
yA0OpeHus.

XuMHST U 30pOBBE YEJIOBEKA: MpaBWa HCHOJB30BaHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO MCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B IIOBCETHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHHM oOOImed u
HEOpraHU4ecKol XMMUM B 11 Kiacce OCyIeCTBISIETCA Y€pe3 MCIOJb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHATUM, SBIISIOLIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KiIacCUuPUKamus, IMepUOIUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHomorus: XuMH4ecKasi IPOMBIIIIEHHOCTh, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAS
MPOMBINLJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.

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



JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro OoO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACATEIBHOCTHBIM TOAXOAOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYaIOIUMUCST POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIeTICHUIO;

HAJIMYUE MOTUBAIIUHU K O0yUCHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIECHUN JTMUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCA PYKOBOJCTBOBAThCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAaMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
LEJH U CTPOUTDH KU3HEHHBIC IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHs» JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKHUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HJeaJlaMHd POCCHIMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJdbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaronmxcs Mo peain3auy MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUsl 00YYaIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJCTaBICHUS O COIHMAIbHBIX HOpPMax M TpaBHUIaX MEXKIHYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPH CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB;



CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apryMEHTHI IPYTHX IPU aHAIHU3E PAa3IMYHbIX BUJIOB YUYEOHOH 1E€ATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAYKH €CTh pEe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHain3e MHPOpPMAIMH O MEPEAOBBIX JTOCTHKEHHUSX COBPEMEHHOW OTEYeCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHOro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOto/IeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HU JIIOJEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NEATEeTbHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPYECKOW W JPYrHMX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIBHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oymymiedi mpodeccun u peanm3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1IETIECO00PA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUHW XUMHH  JUIS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
IPUPOIHON cpejie, YMEHHS TPOTrHO3UPOBATH HEOJATONPHUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS MMU B IO3HABATEJIbHOW, KOMMYHHMKATUBHON M COIMAILHOM
MPAKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c()OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSI CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpPYKArOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIIEHUH I100aIbHBIX TpoOsieM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIE€TUUECKOW, MUIIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIICUCHUU YCIOBUI
YCHENIHOTO TPpyJda W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMUMAaHUs CYIUIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIH30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha



OCHOBE HAyuyHbIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMWA 1O XHMHHU B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM

NEATEIIBHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPTrusl, SIBIICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAIbHBIC yueOHbIEC JIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecIreynBaroIIne (dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMo3HaBaTeJbHbIMH
JelCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaIM3UpoOBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;



BBEIOMpPATh OCHOBAaHUS W KPUTEpUHU IS KIACCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBIICHUSIMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B pacCcMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIC B XUMUU CUMBOJIHNYECKUE
(3HaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (Qopmysa, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PpEIICHUSI MPAKTUYECKUX 3aJady, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypchl HTepHETa), aHaTu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHJIOB U (HOpM
MpeCTaBICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T BBINOJHEHHS yYE€OHBIX  3a7ad
OIPEAECIEHHOTO THUIIA;



mpUOOpETaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMUYECKON uWH(GOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OgyaieHUe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Irajora W/viH
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
U3y4YaeMbIX BEIECTB, peaiu3alnuy y4eOHOro MpoekTa u (hopMyJupoBaTh BBIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHMS IMO3UIIMHA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii ajiroput™M JACHCTBUN Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYULIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIPHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS W KYyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUISCKUX 337129



U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJAralolUe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTpOHHas
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpaméHHas), MOJb, MOJIApHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CcKeneT, (yHKUMOHAbHAS TpyMIa,
paaukai, U30MepHrs, U30Mepbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpIKAIIMe COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akoH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IIOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIIOJIb30BAaHUN BaKHEHIINX OPTraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE IMPU3HAKU TOHSTHI,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAaHUU COCTaBa, CTPOCHHU U IIPEBPALICHUN OPTAHUYECKUX COCIUHEHNN;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMysl OpraHMYECKHMX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHWYECKMX BEILIECTB IS WJUIKOCTPALUHA HUX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yriIeBOJOpO/bl, KHUCIOPOJ U a30TCOAEpIKallue
COEJIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPONWIEH, alleTUJIEH,
ATWJICHIJIMKONb, THIEpUH, (eHol, (GopManbaerul], aleTalbIeru, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3HM B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHATH IMOJIOKEHHUSI TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHHUsI; 3aKOH COXPAHEHHMS MaCChl BEILECTB;



chOPMHPOBAHHOCT, ~ YMEHHH  XapaKTepu30BaTh  COCTaB, CTPOCHHUE,
bu3MYecKue M XWMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWJICH, AallCTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TIIMLEPUH, (PEHOJI, alleTallbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [[eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX IepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BELIECTBA WIIU IMPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH W3YYCHUHU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILCHUS] OPTAHUUECKUX BEIIECTB MMPU HATPEBaHUH, MTOTyUEHUE
STWIEHA M W3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEILECTB, JCHATypalusi OEIKOB MpPU HArpeBaHWUU, IBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TMpU OOpallleHUH C
BEIIECTBAMU M JIAOOPATOPHBIM O0OpPYJIOBAaHUEM, TMPEACTABISATh PpPE3YyJbTAThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, MOJy4aeMyl M3 pPa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpPAHEHMSI CBOETO 3JIOPOBBS M OKPY’KAIOIIEH MPUPOJHONU Cpe/ibl, OCO3HABATH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsITh Ha mpumepax CrocoOb
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3orom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIECHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAs, METAITMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEaKIUH, PacTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XMMHYECKOE€ PaBHOBECHUE); TEOPMU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBIICHHM, (PAKTOJOTHMYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIHPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMU BBISBISATH XapaKTEPHbIC MPU3HAKU TTOHATHM,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IOHSITHUS IMPH
OINMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAIICHUN;



c(OpMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
cocTtaBieHUss (GOpMylT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  peaklui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallEéHask U3BECTh, MUThEBAs CO/IA, MUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUHN OMpPENESATh BAJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COSUHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpaxX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBAaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepuonnueckoi cucTeMsl
xumuueckux snemeHToB JI. M. MenneneeBa, WCIONb3ysd HOHATHA «S-, P-, O-
IIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUN
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOpraHM4EeCKUMU
BEILECTBAMH C [TOMOILbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IUYHBIM IPU3HAKAM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
adekTy peakimu, U3MEHCHHIO CTEICHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAQUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, PACIO3HABATH



OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHH PACKpPhIBaTh CYIIHOCTh  OKHCIHTEIHLHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3INIHBIX (AKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (npunuun Jle Hlarense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
AKOJIOTHYECKUX TPOOJIEMaX XMMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IPY XUMHYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIIOBOTO 3¢ (eKTa peakind Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCy/IOl U J1a0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXE€ IpaBWiia OOpaIIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH TIO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH ITUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHHe IMEePOKCHa BOJOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTIpPEJICNICHNE CpPEabl PACTBOPOB BEIIECTB C TOMOIILI0O  YHUBEPCATHLHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HAa CKOPOCTh XMMHYECKOW PEAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUU C MpaBUIaAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBOM NEATETBHOCTH B IIENISIX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTB BO3EHCTBHS HA )KMBBIE OPTAHU3MBI ONPEIEIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3AECUCTBHSI HA OPTaHU3M YEJIOBEKA,

Ul 00y4aroUuIMxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsSI: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  cHemnbIX M caaboBUAALIMX OOYYaroOUIMXCS: YMEHUE UCHOJIb30BaTh
penbedHO-TOUeuHy0 cucteMy obo3HaueHui JI. Bpaiins g 3anucu XUMHYECKUX

bopmyiL.
TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposBbie)
pa3iesioB U TeEM Konrpoasnsie  Ilpakrunyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMMbl padoThbI padoTbI
pecypcsbl

Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4YecKOi XUMHUH
IIpeamer
OpraHuYeCKOU
xumun. Teopus

1.1 CTPOCHUS 3
OpPraHUYECKUX
coeTMHEHMH A.
M. bytneposa

Wroro mo pazneny 3

Pazpnen 2. Yraesonopoabt

[Ipenenbubie
2.1 YTJIEBOJIOPOIBI — 2
aJKaHbI

HenpenensHusbie
YTJIE€BOIOPOIbIL:
2.2 aJIKCHEI, 6 1
aJIKa/IueHbl,
AJIKUHBI

53 ApomaTtnueckue
' YIIIEBOAOPOIBI
IIpupoaHsie

UCTOYHUKH
2.4 3 1
YTJIEBOJJOPOJIOB U

uX nepepadoTka




Uroro no pazneny

13

Paznen 3. Kucsiopoacoaep:xaniue opranniecKue coeuHeHust

3.1 Cruptel. denon 3
AJbIeruasl.
3.2 Kap6oHoBeie 7 1
KHUCJIOTBI.
CnoxxHbIe AUPBI
3.3 YrineBoasl 3 1
Hroro no pazaeny 13
Pasnen 4. A3oTcoaep:kamye opraHudecKkue coeIMHeHUus
AMUHBL.
4.1 AMUHOKHUCIIOTHI. 3
benku
Utoro no pazneny 3
Paspnen 5. BeicOkoMOJIeKY IS pHbIE COCIUHEHUS
[Timactmaccel.
5.1 Kayuyku. 2
Bonokna
Hroro no paszneny 2
OBIIEE
KOJIMYECTBO YACOB 34 2 2
1O ITPOI'PAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3acjioB u TEM Konrpoabnsie Ilpakrnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NnporpaMmMbI padoThI padoTsI
pecypchl

Pa3pnen 1. Teopernueckue 0CHOBbI XUMHH

Crpoenue
aTOMOB.
[lepuoanueckuii
3aKOH U
11 Ilepnoanueckas
cucTema
XUMHYECKHX
anemeHToB Jl. U.

Menneneena




Ctpoenue

BEIIIECTBA.

1.2 » 4
MHoroo6pasue
BEIIECTB
XuMHUuecKue

1.3 6
peakuuu

Wroro mo pazneny 13

Pa3znen 2. Heopranuueckasi xummusi

2.1 Merauibt 6

2.2 Hewmerayuiet 9
CBs3b
HEOPraHUYECKUX

23 P 2
1 OPTaHHYECKUX
BELLIECTB

Hroro no pazneny 17

Pa3pea 3. Xumus 1 ;Ku3HbL

3.1 XuMHUsA U KU3Hb 4
Uroro no pazaeny 4
OBIIEE

KOJIMYECTBO YACOB 34
I10 ITPOIT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATENbHbLIE YYEBHbIE MATEPUAJIblI A1 YYHEHUKA

e Xumus, 10 knacc/ NabpuenaH O.C., O6wecTBo C oOrpaHUYEHHON OTBETCTBEHHOCTbLIO
«APO®A»; AKUuMOHepHOe obliecTBo «M3paTtenbcTBO «[1pocBelleHne»
e Xumunsa, 11 knacc/ Nabpuenax 0.C., O6WwecTBO C OrpaHNYEHHON OTBETCTBEHHOCTbLIO
«APO®A»; AKuMoHepHoe obulecTBo «M3paTtenbcTBO «[pocBelleHne»

METOAMNYECKUE MATEPUAJIbI ANA YYUTENA

Beeante 1. O.C.lN'abpuensH, I.I.JlbicoBa «Xnmma Metoanydeckoe rnocobme — 6a3oBbil
ypoBeHb>» - M.: Ipoda 2022 roga.

2. 0.C.lrabpmuensH, U..OctpoymoB, «Oblwas XxMMusl B TecTax, 3agadax, ynpaxHenumax. 11
knacc» — M.: Opoda, 2023 roga.

3. 0.C.labpuensH, N.H.bepe3kunH, A.A.YwakoBa «Xumnsa 11 knacc: KOHTpPOAbHbIE U
NMpoBepoYHbie paboTbl K yuebHuky». — M.: poda, 2021 .

4. O.C.NabpwuensH, I.I.JlbicoBa, A.l.BBegeHckasa «Xumumsa 11 knacc: HactonbHas KHuUra
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LMNOPOBbIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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«S1 gy Ha YpoOK XMMUN»

http://him.1september.ru EanHas konnekumnsa LLOP: MNMpeaMeTHas Konaekums «XmmMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIe
aKCNepuMeHThbl: XuMus. Konnekumns Poccuinckoro obueobpasoBaTesibHOro noprana
http://experiment.edu.ru AIXUMUK: cant N.10. Annkbeposoii
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http://chem.rusolymp.ru OpraHmyeckass XMMuUs: 3/1eKTPOHHbIN y4ebHUK ans cpenHen
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http://www.chemistry.ssu.samara.ru OCHOBblI XMMUWN: SNEKTPOHHbIN Yy4ebHUK
http://www hemi.nsu.ru OTKpbITbIV KONegX: XumMus

http://www.chemistry.ru lucraHumoHHas onmmnuaga no XMMumn:
TENEKOMMYHUKALUMOHHbI 06pa3oBaTesibHbIN MPOEKT



