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HOACHUTEJBHASA 3AIIUCKA

[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 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yuyeOHoro mpeamera «Xumusi» s 10 kiacca Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE 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 xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHETO 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
o0mMX weaed W NPUHLMIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
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 BHOCUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOI'O HAYYHOTO MBIIUICHHUS,
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’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA KakK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LETAMH W NPUHLUUIIAMUA CPEJHEro OOIIEro
oOpa3oBaHus cojepxkanue npeamera «Xumus» (10 kimaccel, 6a30BbId YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, HPOJOJKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIIOTCS 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 OOLIUX MOHITUH, 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  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEEIEHHBIX
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 cTpoeHuu BemecTB. CBeleHHs 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 XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MpPU3HAKaX BELIECTB,
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 M (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 METOJOJIOIMYECKUX MO3UIIUH,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOJHsSEeTCs: B Kypcax 10 kiacca sieMeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPaKTUYECKUX MPWIOKEHUN XUMHUU, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX TPOOJIEMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICIMBATh HWH(POPMAIMIO W TIPUMEHSTh €€ I TOTOJHEHUS
3HAHWM, PEIIEHUsI UHTEIUICKTYAIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEI0BATEIBCKUX
3amay. B 1menom copepkanue ydeOHOro mpeaMera «XHUMHUsD JTaHHOTO YPOBHS
U3YICHUS OPHUEHTHPOBAHO Ha dbopmupoBaHUe y oOyJaroImxcs
MHPOBO33PEHYECKON OCHOBBI I MOHWMaHUS (GUIOCO(MCKUX HIEH, TaKUX Kak:
MaTepUaIbHOEC  €AWHCTBO  HEOPraHWYECKOTO W OPTaHWYeCKOro  MHpa,
0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTb
NPUPOIHBIX SIBICHUU MYyTEM HKCIIEPUMEHTAa U PEHICHUS MPOTUBOPEUUM MEXIY
HOBBIMH (DaKTaMU ¥ TEOPETHUYECKUMH MPEATNOCHIIKAMA, OCO3HAHUE POJIU XUMHUU B
pEIIEHUH  3KOJIOTMYECKHX MpoljeM, a Takxke npobiemM  cOepexeHus
YHEPreTUYECKUX PECYPCOB, CHIPHS, CO3AAHMS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcs MNPUHITHICE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHGOpMAINK, HEOOXOIUMBIX JJI MPUOOPETEHUS OTbITA TPAKTUYECKON
U HCCIICIOBATEIBCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COZIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATETLHOCTH 4YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 KJ1.) SABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KAk  BaKHEHIIICH
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 HUCTOpHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

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

Hapsiay ¢ atum, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/lad U3y4deHus
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
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHHud OOy4YeHUs, OpPUEHTHPOBAHHON 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 peIIEHUS TPAaKTUYECKHUX 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  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
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€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHUS, TIOTIOIHEHUS SHEPTeTUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKHUMH SBJICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooOiero oopa3zoBanus, cocrapisieT 68 yacon: B 10 kiacce — 68 gaca (2
yaca B HeJleJs1o).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BellecTB. [omoinorus, u3oMepus. XUMHYECKas CBA3b 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 HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
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 (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMeIIeHUs M TOPEHMsI), HAaXOXKICHHE B MPUPOAE, MOIy4YeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOEHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMUSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHUE. T0myon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKHU YIJIEBOAOPOAOB. IIpupoaHblii Tra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYSHHE 3TUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIM TPOYKTOB PEAKIIUH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpnerunpl U kemouvl. DOpMANBIETWA, AalETAIBIETHA:  CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE 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 OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a Kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBUE Kpaxmanaa C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

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

benkn kak NpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coeauHECHMS. [lepBuuHasi,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB Mpu
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUNHU, CPEIHSS MOJICKYJIsipHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUUN HA BA3OBOM YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeAMETHBbIM). HayuHo-meTonuyeckol OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOmiero oOopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIM
MTOJXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPETHETO 00IIero o0pa30BaHus BhIJEICHBI CIEIYIONUE COCTABIISIIOIIHUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHUE BHYTPECHHUX YOECKICHUN JIMUHOCTA HA OCHOBE KIIFOYEBBIX IIEHHOCTEW U UCTOPUUECKUX
TpaguIuii 0a30BO HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMU LIEIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAlOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
JESATENPHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKHMH, COUHUOKYJIBTYPHBIMHU, YXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMEU B OOIIECTBE HOPMAMU U TIPABWJIAMH TIOBEJICHUS,
CITIOCOOCTBYIOIIUMHU MPOIIEcCCaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U HDABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YYaIOIITUXCSI.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACSITEIILHOCTH 00YJArOIIUXCsI 0 Peaiu3allii IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPaBOMOPSIKY;



MPECTABICHUS O COLMATIBHBIX HOpMaXxX M MpaBUiaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM ACSATEILHOCTH MPHU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEIICHUU YUEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJICANI0 OTEYECTBEHHOM XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTIKEHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAONIOJACHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U PAKTUKOB;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B MOJYYEHUH M TMOCJICAYIONIEM aHadu3e HWH(OpMaluu O MepeIOBbIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOro olOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO OE30MAaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUIN U HEMIPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE yYaCTHE B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIIBHOM HANpPaBJIEHHOCTH (B paMKaxX CBOETrO
KJ1acca, UIKOJIb);

UHTEpeca K MPAaKTHYECKOMY H3YYEHHIO IMpodeccuid pa3iuyHOro poja, B TOM YHUCIE HAa OCHOBE INPUMEHEHUS
IPEIMETHBIX 3HAHUU IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU I€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHUS TJI00AJIBHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0JsieM, BIUSHUS YIKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHUSI HEOOXOAMMOCTH MCIHOJIb30BAaHUS JOCTHXKEHHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJaronpUsITHbIE 3KOJIOTHYECKHE MOCIEACTBUS NPEANPUHUMAEMbIX AEHUCTBUI U IPEOTBpAIIaTh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTWYECKOIO MBILUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OINbITA ACATENBHOCTH 3KOJOTHYECKON
HaIpaBJICeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW W COLIMAIILHOM MPAKTUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSITH HJIE0JOTUU XeMophoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
IIPaKTUKH;

NOHUMAaHUsl crneuu@UKd XMMHUM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHUPOBAHUU PALMOHAIBHOIO HAYYHOIO
MBIIIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpY)KAalOUIEM MHpPE KaK O €IWHCTBE NPUPOAbI U YEJIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B 0CO0OH 3HAUYMMOCTH XHUMHUHU [UJIsI COBPEMEHHOM UMBUJIM3AIMU: B €€ TyMaHUCTHYECKOH
HaNpaBJICHHOCTH U Ba)XHOW POJIM B CO3JAaHMM HOBOW 0a3bl MaTepHAIbHON KYyJIbTYPHI, PEIICHUHU TIO0ANBHBIX MPOOIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAUIMHBI, 00ECTICUEHUH YCJIOBUW YCHEIIHOTO TPYAa U SKOJOTHYECKH KOM(OPTHOM KM3HM Ka)XJAOro 4jieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJNb30BaTh MOJy4yaeMble 3HAHUA JJI1 aHalu3a U OOBSICHEHUS SIBICHUI OKPYKAIOIIEro MHUpa U
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JeJaTb OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE Hay4HBIX (DaKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJISl PELICHUs MPOOJIEM B peabHbIX KU3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAaHUW IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAOT:

3HauUMMble Uil (OPMHPOBAHUS MHUPOBO33PEHUS OOYyYarOUIUXCS  MEXAUCIUIUIMHAPHBIE (MEXMPEIMETHBIE)
oOllleHayYHbIE TOHATHS, OTpPaXAIOUIME IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M CHEUU(PUKY METOJIOB MO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBJIECHUE, MPOLECC, CUCTEMa, HAY4HbIH (akKT,
NPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCle0BaHNe, HAOIIOAeHHE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBanre PyHKIIMOHATBLHON IPaMOTHOCTH M COLIMANBbHOM KOMITIETEHIIMU 00YYarOIUXCsl;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHUE YHUBEPCAIBbHBIMH  YYEOHBIMU  TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh ENU JEATEeIIbHOCTH, 3aJaBasl IMapaMeTpbl U KPUTEPUU HUX JTOCTUKEHHUS, COOTHOCUTH PE3YJIbTaThl
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMU;

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAaHABJIMBATh HMX B3aUMOCBS3b, HCIOJBb30BATh COOTBETCTBYIOIINE IMOHATHUS JJIA OOBSCHEHMS OTICIbHBIX
(haKTOB U SIBJICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE DPACCYKJICHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, 10 AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSITH B MIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMUHU CUMBOJIUYECKHE (3HAKOBBIC) MOJIEIH, MPEOOPa30BhIBATh
MOJIE/IbHBIE TIPEJCTABICHUS] — XUMHUUYECKUW 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MIPEJICTaBJACHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaEMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIUH;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chopmMyTupOBaHHBIC BOTIPOCHI B KAY€CTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI /J1s1 (JOPMUPOBAHUS TUIIOTE3HI 11O MPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMS HaOJI0IaTh 3a XOJOM IIPOIECCa, CaMOCTOSITEIBLHO IPOTHO3UPOBATh €ro pe3yibTarT,
dbopmynupoBath 000OIIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIENOBATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmu3upoBaTh WH(GOPMALUIO Pa3IMYHBIX BUAOB U (hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpoOBaTh 3alIPOCHl U IPUMEHATH Pa3IMYHbIE METO/BI IIPU OUCKE U 0TOOpe MHPOpPMAIK, HEOOXOIUMON IS
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHMAJIbHYIO (pOopMy mpencTaBieHuss MHpopmanuu (cXembl, rpaduku, ITuarpaMMel,
TaOJIUIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIB30BaTh U MPE0OPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIMpOBaTh CBOM MPEIJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEJIOKEHHON 3a/1auH;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHMKAMHU IPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3aliyi y4eOHOro NpoeKTa u (popMyIMpOBaTH BEIBOJBI MO pe3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYX/IeHUSI 1 OOMEHa MHEHUSMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENbHO TUIAHUPOBATH U OCYILECTBIISATH CBOIO TTO3HABATEIBHYIO JAESATEIbHOCTD, ONPEAEIss € elu U 3a7auH,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBAThH MpejiaraeMblii alropuTt™m ACHCTBUN MPU BHINOJIHEHUU



y4eOHBIX M HCCIEIOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIA CIIOCOO MX PELICHHUS C YUYETOM TMOTYUCHHS
HOBBIX 3HaHHMU O BEIIECTBAX U XUMUYECKUX PEAKLUAX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUMUsh OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKON COCTaBIISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U AKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIEKTPOHHAs O00O0JI0YKa aroMa, MOJEKYyJa, BaJCHTHOCTb, DJIEKTPOOTPUIATEIHHOCTh, XHMHUYECKasi CBS3b,
CcTpyKTypHas popmyna (pa3BépHyTasi U COKpamiéHHas), MOJIb, MOJISIPHAsE Macca, MOJIIPHBIN O0BEM, yIIEPOIHBIN CKETET,
GbyHKIIMOHANBHAS TPYMIa, paauKal, U30MEPUs, U30MEPbI, TOMOJIOTHYECKUM Psii, TOMOJIOTH, YIJIEBOJAOPO/bl, KUCIOPO U
a30TCOJEpKAIlMe COCAUHEHUSI, MOHOMEP, TTOJIMMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COEUHEHMUS); TEOPUU U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHW S3bIK XWMHMH; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IOHUMAHUSA
MPUYUHHOCTH M CUCTEMHOCTH XMUMHUYECKHUX SIBJICHHH, (DAKTOJIOTUYECKUE CBEJEHUSI O CBOMCTBAX, COCTABE, MOJYYCHUU U
0€30MacHOM HUCTOJb30BAHUM BaKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA,

c(hOpPMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TOHSATHUN, YCTaHABJIMBAaTh HX B3aUMOCBS3b,
WCIMOJIB30BaTh COOTBETCTBYIOLIME TIOHSATHUS TIPU OIMCAHWUU COCTAaBa, CTPOCHUS W MPEBPALICHUN OPTraHUYECKUX
COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJb30BaTh XHUMHUYECKYI) CHUMBOJIUKY JIJII COCTABJICHUS MOJEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OpMyJ OpPraHMYECKHX BEIIECTB M YpPAaBHEHUNM XHUMHYECKUX PEaKIui,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIUBATH MTPUHAIIICIKHOCTh U3YUYEHHBIX OPTraHUYECKUX BEIIECTB 0 MX COCTaBY U
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUSA), JaBaThb UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
MPUBOJNUTHh TPUBHAJIbHBIE HA3BAHUS OTACIIBHBIX OPTaHMYECKUX BEIIECTB (ITUJICH, MPOMUIICH, alleTHIICH, STUJICHTIUKOJb,
rMnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH I, MypaBbHHAS KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpPMHPOBAHHOCTh YMEHHS OMPENENATh BUJIbI XUMHUYECKOW CBSI3M B OPraHMYECKUX COCIUHEHUSX (OJUHApHBIC U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHMSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHUS MaCChI BEIICCTR;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
MIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTuiieH, Oyraauen-1,3,
MeTwiOyTagueH-1,3, OeH30J1, METaHOJ], STaHOJ, JTHJICHIJHUKOJb, TJIMIEPUH, (EHOJ, aleTAbACTU]l, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WILTIOCTPUPOBATh TGHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMHUUYCCKUX PEAKITUH C HCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX MIEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCTh YMECHHI MPOBOAWTH BBIYUCICHHUS 1O XUMHUYECKUM YpPaBHECHHSIM (Macchl, 00BbEMa, KOJIHYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO IMO3HAHUS, UCTIOIb3YEMbIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUHN (HAOIIO/IeHNEe, U3MEpPEHUEe, HKCIICPUMEHT, MOJCITUPOBAHHUE),
UCITOJIB30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHEM;



c(OpMUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOW TMOCYI0M U J1a00opaTOPHBIM
o0opy/noBaHHEM, a TakXKe IMpaBWiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMHU IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBINOIHATH XUMUYECKUM HKCIIEPUMEHT (MpEBpaIIeHUs] OPraHUYeCKUX
BEIECTB MPU HAIPEBaHUM, MOJYyUYEHUE ITUIICHA U U3YUYECHHE €r0 CBOMCTB, KAU€CTBEHHbIE PEaKIIUU OPTaHUYECKHUX BEILECTB,
JeHATypanus OCIKOB MPU HArpEBaHWH, I[BETHBIEC PEAKITMU OCITKOB) B COOTBETCTBHHU C MPABIJIAMH TEXHUKH 0€30MMacCHOCTH
npu OoOpalieHHMH C BEIIECTBAMH M JIaOOpaTOpHBIM O00OpYAOBaHHMEM, NPEIACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIMX peaKuii U (HOopMyIupoBaTh BBIBOIBI Ha OCHOBE 3ITHX
pe3ynbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJU3UPOBATH XUMUYECKYI0O HH(POPMAIHIO, MOJIYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(OpPMUPOBAHHOCTh YMEHUHN COOIOAATH MPaBUiIa SKOJOTHUECKH LIETIECO00PA3HOTO TOBENCHUS B OBITY M TPYIOBOM
NEATEIPHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3JI0POBbS U OKPYXKAIOIIEH NPUPOAHONU Cpeibl, OCO3HABaTh OMACHOCTb
BO3JICHCTBUSI HA )KMBBIE OPTAHU3MBI ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHMUMAsi cMbIch noka3arens [1IK, moscuats
Ha IPUMEPax CrocoObl YMEHBIIIEHUS U TIPEIOTBPAIIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEIIOBEKa,

JUIsT OOYYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JTOCTYITHBIX METO/aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUTSI CJICTIBIX M CITA00BUISANIUX O0YUYaIOIIMXCS: YMEHHUE UCTIOIb30BaTh pebe()HO-TOUCUHYIO cucTeMy 0003HaueHui J1.
bpaiins niis 3anucu XuMHIecKux (GopMy!L.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 5 https://m.edso0o.ru/7f4148d0
M. bytneposa
Hroro no pazgeny )
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIe yTIeBOAOPOABI — aJIKAHbI 4 https://m.edsoo.ru/7f4148d0
H :
2.2 CHPSACILHRIC YHICBONOPO/IR- SIIKCHEL 11 1 https://m.edsoo.ru/7f4148d0
aJKaJUEHbI, aJIKUHbI
2.3 ApoMaTudeckue yrieBoa0pobl 4 https://m.eds0o.ru/7f4148d0
I1
2.4 PHPOIHRIC HCTOTHIRH YHICBOROPOIOS M 3 1 1 https://m.edsoo.ru/7f4148d0
uX nepepadboTka
Hroro no pazneny 22
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuprel. @eHon 6 https://m.edso00.ru/7f4148d0
A . Kap6 .
3.2 JIHICTIIEL. RAPOOHOBHE KHCIOTEL 10 1 1 https://m.edsoo.ru/7f4148d0
Crnoxubie 3¢upbl
3.3 VrneBoabsl 7 1 https://m.edsoo.ru/7f4148d0
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Hroro no pazneny

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeIuHeHus

23

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 8 ‘ https://m.edso00.ru/7f4148d0
Wroro no pazueny 8
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 10 ‘ https://m.edsoo.ru/7f4148d0
Hroro mo pazueny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipenmer oprann4eckoi Xumuu, €€
1 , 1 https://m.edsoo.ru/7f4148d0
BO3HUKHOBEHHUE, PA3BUTHE U 06.09.2023 p
3HA4YCHHE
Teopust cTpOEHUSI OPraHUYECKUX
2 i A. M. b , €€ 1 https://m.edsoo.ru/7f4148d0
COCIMHEHUU YTJIEpPOBa, €€ 06.09.2023 p
OCHOBHBIE€ MOJIOKEHUS
[IpencraBnenue o kinaccuduxanuu
OpPraHUYECKHUX BEIECTB.
3 H 1 https://m.edsoo.ru/7f4148d0
OMEHKJIaTypa (cucTeMaTnyeckas) u 13.09.2023 p
TPUBHUAJIbHBIE HA3BAHUS
OpTraHWYECKUX BEIIECTB
4 C 1 https://m.edsoo0.ru/7f4148d0
OCTOSIHHE 3JIEKTPOHOB B aTOME 13.09.2023 p
C)
5 HeKTVpOHHaﬂ 1PHPOA XHMHHCCKHX 1 https://m.edsoo.ru/7f4148d0
CBsI3€i B OPraHUYECKUX COETMHEHUSX 20.09.2023
A :
6 A 1 https://m.edso0o.ru/7f4148d0
MIPOCTPAHCTBEHHOE CTPOCHUE 20.09.2023
7 r 1 https://m.edsoo.ru/7f4148d0
OMOJIOTH U U30MEPHI AJIKAHOB 97 09.2023 p
8 MertaH u 3TaH — TpocTerIIINe 1 https://m.edso0.ru/7f4148d0
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MMpEaACTAaBUTCIIN AJIKAHOB

27.09.2023

Brraucnenus no YpaBHCHHIO

9 https://m.edsoo.ru/7f4148d0
XUMHUYECKON pPEeaKINU 04.10.2023 .
AJIKEHBI: CTPOEHUE MOJIEKYII,

10 https://m.edsoo.ru/7f4148d0
TOMOJIOTHSI i H30MEPHSI 04.10.2023 :

https://m. uf7t414

11 [lonydyeHue u npUMeHEHUE AIKEHOB 11.10.2023 ps://m.edsoo.ru/ 8d0

12 CBolicTBa aJIKEHOB 11.10.2023 https://m.edso0o.ru/7f4148d0

13 THIICH U HPOIIICH — HpocTeiiiie https://m.edso0o.ru/7f4148d0
MIPEICTAaBUTENH AJIKCHOB 18.10.2023
[IpakTrueckas padora Ne 1.

https://m. Tul7f414

14 «Hounyqeﬂne ATHJIEHA U U3yYEHHE €TI0 18.10.2023 ttps://m.edsoo.ru/ 8d0
CBOMCTBY

15 KonTtponbHas padota 95.10.2023 https://m.edsoo0.ru/7f4148d0
Ankanuensl. byranuen-1,3 u

16 metunoyraauen-1,3. [lomyuenue 95.10.2023 https://m.edsoo0.ru/7f4148d0
CUHTETHUYECKOTO KayuyKa U pe3HHbI
Borurcnenus o ypaBHEHHUIO

17 https://m.edso0.ru/7f4148d0
XUMUYECKON peaKiuu 08.11.2023 D

18 AIKHHBI COCTAB M OCO6GHIjOCTH https://m.edsoo.ru/7f4148d0
CTPOCHHUSI, TOMOJIOTUUECKHH PSI. 08.11.2023
AneTuIEH - IPOCTEUIINI

19 https://m.edsoo.ru/7f4148d0
MPEACTABUTEND AIKUHOB 15.11.2023 D 2
KonTtponbHas paboTa mo pa3aeny

20 https://m.edsoo.ru/7f4148d0
«YTIneBogopoab» 15.11.2023 :

21 ApeHbI: 6EH30JT U TOJIYOJI. https://m.edsoo.ru/7f4148d0
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TOKCUYHOCTH apEHOB

22.11.2023

22 Csoii https://m.edso0.ru/7f4148d0
BOMCTBA OCH30JIa M €r0 TOMOJIOI'OB 99 11.2023 ps://m.edsoo.ru
['eneTnveckas CBS3b yrieBOI0POIOB,

23 https://m.edsoo.ru/7f4148d0
MPUHAIISKANTUX K PA3THIHBIM 99.11.2023 p u
Kjaccam
I'eneTuyeckas cBsI3b yIrieBOJOPOIOB,

24 https://m.edsoo.ru/7f4148d0
MPUHAIICKAITUX K PA3THIHBIM 99.11.2023 p u
Kjaccam
[IpupoHbIE HCTOYHUKHU

25 https://m.edsoo.ru/7f4148d0
YTIIeBOOPOIOB 06.12.2023 - *

26 ITepepaboTka HepTH 06.12.2023 https://m.edsoo0.ru/7f4148d0
Brruucnenust mo ypaBHEHUIO

27 https://m.edsoo.ru/7f4148d0
XUMUYCEKON peaKnuu 13.12.2023 D
11 :

28 PEACHDBHBIE OHOTTOMIBIC CIHPTE! https://m.edso00.ru/7f4148d0
MeTaHOJI U 3TaHo. BomopoaHas cBs3b 13.12.2023
ITonyuyenue, XMUMHUYECKUE CBOKCTBA U

29 MIPUMEHEHNE OJTHOATOMHBIX 90.12.2023 https://m.edsoo.ru/7f4148d0
MPEACIbHBIX CITUPTOB

30 KonTponsHas pabora 20.12.2023 https://m.edsoo.ru/7f4148d0
MHOroaTroMHbIE CIUPTHI:

31 https://m.edsoo.ru/7f4148d0
STUJICHTJIMKOJIb U TJIMIEPUH 27.12.2023 :

DeHOII: CTPOEHUE MOJIEKYJIBI,

32 I https://m.edsoo.ru/7f4148d0
dbusznyecKrue 1 XUMHUIECKHE CBOMCTBA, 97122023 p S00.ru
MIPUMEHEHNE

33 I'eneTnueckas cBsi3b YIi€BOJOPOIOB, https://m.edso0.ru/7f4148d0
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IMpUHAJICKAINX K pa3HbIM KJIaCCaM

10.01.2024

34

35

Anpaeruapl: GopManbaeTu u
areTanpaernn. Anerod

CBolicTBa M1 TPUMEHEHHUE aIbJETUI0B

10.01.2024

17.01.2024

https://m.edsoo.ru/7f4148d0

https://m.edsoo.ru/7f4148d0

36

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIEC KUCIIOTHI: MypaBbHHAS
yKCYCHast

17.01.2024

https://m.edsoo.ru/7f4148d0

37

38

39

XUMHUYECKUE CBOWCTBA U IPUMEHEHUE

OJTHOOCHOBHBIX TIPEIEITBHBIX
KapOOHOBBIX KUCIIOT

[TpakTuueckast paborta No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

CTeapI/IHOBaSI " OJICMHOBAas KHUCJIOTEI,

KaK IMPEACTAaBUTCIIN BbICIIHUX
Kap6OHOBI>IX KHUCIIOT

24.01.2024

24.01.2024

07.02.2024

https://m.edsoo.ru/7f4148d0

https://m.edsoo.ru/7f4148d0

https://m.edsoo.ru/7f4148d0

40

MEI1a KaK COJIM BBICIITHX Kap6OHOBI>IX

KHCJIOT, UX MOIOIIee JeiicTBIE

07.02.2024

https://m.edsoo.ru/7f4148d0

41

42

43

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4
Ha pacrio3HaBaHUEC OPTaHUYCCKUX
B€IICCTB

CrnoxHnble 3(hUpbl KaKk TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uapomnu3
CJIOKHBIX 3(pUpPOB

>KI/IpBIZ TUAPOJIN3, IPUMCHCHUC,
Ouosoruueckas POJIb KUPOB

14.02.2024

14.02.2024

21.02.2024

https://m.edsoo.ru/7f4148d0

https://m.edsoo.ru/7f4148d0

https://m.edsoo.ru/7f4148d0

44

YrieBosbl: CocTaB, KiacCupUKaITHsI.

https://m.edsoo.ru/7f4148d0
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Baxueiimme npeacraBuTeNu:
IIII0K03a, PPYKTO3a, caxapo3a

21.02.2024

45 I'moko3a 98.02.2024 https://m.edsoo.ru/7f4148d0
46 Onurocaxapuasl. Caxaposa 98.02.2024 https://m.edso0.ru/7f4148d0
47 11 .K https://m.edsoo.ru/7f4148d0
onmcaxapuabl. Kpaxman 06.03.2024 p u
4 https://m.edsoo.ru/7f4148d0
8 Henmonosa 06.03.2024 P
Pemenue skcriepuMeHTAIBHBIX 3a71a4
49 Ha MOJy4YeHHE U Paclio3HaBaHUE 13.03.2024 https://m.edso0.ru/7f4148d0
OpPraHMYECKUX BEIIECTB
KontponbHas padoTa mo pazaeny
https://m.edsoo.ru/7f4148d0
50 «Kucnopoacoaepxaiue 13.03.2024 ps://m.edsoo0.ru
OpTaHUYECKUE COCTUHEHUS»
: https://m. Tu/7f414
51 AMMHBI: METHJIAMHAH U aHWJINH 90.03.2024 ttps://m.edsoo.ru/ 8d0
AMUHOKHUCIOTHI Kak aM(pOTepHbIe
52 OpPTaHWYECKHUE COCTUHEHUS, X 90.03.2024 https://m.edsoo.ru/7f4148d0
ononoruueckoe 3Hauenue. Ilentuanl
53 T'eneriieckas casisb yrieBOI0POKIOB, https://m.eds00.ru/7f4148d0
MPUHAJISKALUX K Pa3HBIM KJlaccam 03.04.2024
Berarcienus mo ypaBHEHHUIO
54 https://m.eds00.ru/7f4148d0
XUMHUYECKON peaKInu 03.04.2024 DS EES00- M
55 bexkit kak npHpozbie https://m.edso0.ru/7f4148d0
BBICOKOMOJIEKYJISIPHbIE COEIMHEHNUS 10.04.2024
56 A3zoTconepikanue https://m.edsoo.ru/7f4148d0
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TCTCPOUHKIINICCKUEC COCAUHCHU A

10.04.2024

o7 HyxnenHoBble KUCIIOTBI 1 17.04.2024 https://m.edso0.ru/7f4148d0

58 XuUMHS ¥ 370pOBbE YEIIOBEKA 1 17.04.2024 https://m.edsoo.ru/7f4148d0

59 OCHOBHBIC NOHATHA XHMIH . 1 https://m.edsoo.ru/7f4148d0
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN 24.04.2024
OCHOBHBIE METOBI CHHTE3A

60 BBICOKOMOJICKYJISIPHBIX COCTUHECHUH. 1 94.04.2024 https://m.edsoo.ru/7f4148d0
[ImacT™Macchl, KaydykH, BOJIOKHA
KonieHcanoHHbIE TTOJTUMEPBI. _

61 [eHommacTsl 1 01.05.2024 https://m.edsoo.ru/7f4148d0

2 H 7| https://m. ru/7f414

6 aTypaJIbHBIN KaydyK 1 01.05.2024 ttps://m.edsoo.ru/ 8d0

63 CuUHTHYECKUE KAYyTyKH 1 08.05.2024 https://m.edsoo.ru/7f4148d0

64 CuHTeTHYECKHE BOJOKHA 1 08.05.2024 https://m.edsoo.ru/7f4148d0
P https://m. .ru/7f414

65 acII03HaBaHME MIACTMACcC U BOJIOKOH 1 15.05.2024 ttps://m.edsoo.ru/ 8d0

66 HtoroBast KOHTpoJIbHAs paboTa 1 99 05.2024 https://m.edso00.ru/7f4148d0
Borurcnenus mo ypaBHEHHUIO

67 1 https://m.edsoo.ru/7f4148d0
XUMUYECKON peaKiuu 15.05.2024 D
Opranudeckast XUMUsI, 9€JIOBEK H

68 ’ 1 https://m.edso00.ru/7f4148d0
npupona 22.05.2024 T PoEES00.M

OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.I'., Ciankos C.A., AKITMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemmenner
METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

https://m.edsoo.ru/7f4148d0

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/7f4148






