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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpeaHero ooOiiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DengepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4YaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKWAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OJTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenU(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXke C y4ETOM
oOmuUX 1ened W TMPUHIMIOB, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpaeT 0coOyro poJib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (opMupyeTcs B XMMHUU HAa OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOW,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO IOATOTOBKY
oOyvarolmuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» c@opMupoBaHa B MpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O ydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckol XUMHM IIOJY4YalOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamMeTe «XuMHUs» 0a30BOro YpOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD»  00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.



Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBS3M XHUMHUU C
JPYTUMH HayKaMH, PAacKpbIBAIOT €€ POJIb B IO3HABATEIBHOW W MNPAKTHYECKOU
JEATEIIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHUS 3HAHUM, pENICHUS WHTEIUNICKTYalbHbIX U
IKCIIEPUMEHTATIBHBIX UCCIEIOBATENbCKUX 3a7au. B 1enom coaepkanue yueOHOTo
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHA  M3YYEHUST  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOro MHupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUW IMYTEM OSKCIEpUMEHTa U
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMH (akKTaMH U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4Jarommxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
CONlep)KaHUsI M TOCTPOEHHUS TIpPeIMeTa TMpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pPa3IMUHBIX BHUJOB JEATEJIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusi XMMHM KaK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEero ol1iero o0pa3oBaHusi, IPU OMPEICTICHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LEJIed H3YyYEeHUs MNpPEeAMETa HaIlpaBICHUEM
MEePBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUsSI TJIABHBIMHU IIEJISIMU HU3YyUYECHUS TMpEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisIIOTCSA:

e (opMupoBaHME CHCTEMBl XHMHYECKMX 3HAaHMH Kak  BakKHeHIen
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPA, B OCHOBE KOTOPOU



JeKaT KIIYEBbIEe MOHATHUS, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

« (opMUpPOBaHUE U Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAaX MO3HAHUSA
BEIIECTB M XUMHUYECKUX pEaKIM, HEOOXOAMMBIX [JIsi NPUOOpETEHUs
YMEHHH OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e Ppa3BUTHE YMEHHUH U CLIOCOOOB JEATENBHOCTH, CBA3aHHBIX ¢ HAOIIOJEHUEM U
OOBSICHEHMEM XUMHYECKOTO OKCIIEPUMEHTA, COOJIIOJICHUEM  IPaBUI
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTum, cozepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
npeaMeTa B IporpaMMe 10 XMMUM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CerogHs B
NpenoJaBaHul  XUMHM B OOJIbIIEH  CTENEHH OTHAETCA  MPEANOYTEHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 HE
HAaOOpOM 3HaHUM, a (YHKIUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHMSIMH aKTUBHOTO IOJIyYE€HHUS 3HAHUI U NMPUMEHEHMSI UX B PEaIbHOM KU3HU
JUISL peLIEHUs TPaKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3THUM mpu U3YYEHHH TMpeaMeTra «XUMHs») TOMHHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus oO0yJaromMXcsl K YCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyaromuxcs KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOAMMBIX [JIsl MPUOOPETEHUsl OIbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BaXXHOE MECTO B IIO3HAHWM XHMHHM, a TaKXe s OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHUU B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(POPMALIUK XUMUYECKOTO COJIEP KAHMUS;

(dbopMHpOBaHUE U PA3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOAMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEIECHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe HOTO
OTHOIICHUS K TPHUPOJEC M CBOEMY 370pPOBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU JUIsI TIPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1IaHe cpenHero ooOImero oOpa3oBaHUs TPEAMET «XHUMHSI»
0a30BOTO YPOBHS BXOJWUT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO611ee Yyucao 9acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMUHU, Ha 6a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrapisieT 68 daco: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

COAEPKAHUE OBYUYEHMUSA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKOM XMMUM

[IpenMeTr opraHMYeCKON XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUM HOBBIX BEIIECTB M MATEPHUAIOB. Teopus CTPOEHUsS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbBIE 1010KeHUsA. CTPyKTypHbIE (DOPMYIIBI
OpPraHWYECKUX BelecTB. [omMonorus, wu3omMepusa. XUMUYECKas CBSA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[TpencraBienne o kiaccU(pUKaluu opraHudeckux BemniectB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX NPEBpALICHUN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCcKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJEHUE WU
ONMCAHNE AEMOHCTPALMOHHBIX OINBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IU1aBJIeHHE, 0OYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHbBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA psAA. MertaH W d3TaH —
IpoCTeiIlne NPEACTaBUTENN aKaHOB: (PU3WYECKHE U XHMUYECKHE CBOMCTBA
(peakuuu 3amelleHus] U TOPEHUs), HAxXOXKIEHUE B IPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.



AJKEeHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAsl. DTWIEH U NPOINUJIEH —
IpOCTEHIIMe NPEACTABUTENN AaTKEHOB: (PU3WYECKUE W XHUMUYECKHME CBOMCTBA
(peakMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
HOJIMMEPU3ALINH ), IOJTYUYEHUE U IPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u meTunOyraaueH-1,3: CTpoeHHe, BaKHEHIIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIIEH
— MpPOCTEHIINKA TNPEACTABUTENb AJIKUHOB: COCTaB, CTPOEHHE, (PU3MUECKHE WU
XMMHUYECKHE CBOWMCTBA (pEakluu TUAPUPOBAHUS, raJOreHUPOBaHMs, THIpaTallly,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NpUMEHEHHE. 101yon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
pPa3IMYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKHM YIVIEBOAOPOJOB. IIpupoaHblii ra3 M NOMYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HePTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KATAIMTUYECKUW), Tupoau3. IIpomyKkTel
nepepaboTKu He(pTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Heptp» u  «Yromap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE 3TUIICHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJJHOTO M3 HCXOIHBIX BEIICCTB WX MPOJTYKTOB PEAKIIHH).

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEeHeHHe. BoJopoaHble CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHKU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
dusznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICTIOYHBIMU
MeTajulaMM, KaueCTBEHHas peakiys Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIUKOJIS.




deHon: cTpoeHHE MOJIEKYNIbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue peHona.

Anpnerunibl U kemownwvl. DopMmanbaeruj, —aneTanbACTUN:  CTPOCHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEaKIIMH), IOJyUYeHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3MUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noayyeHue u mpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBHICHIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
CI0XHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xupo. buomornueckas
pOJIb )KUPOB.

VYrneBoabl:  cocraB, KilacCUUKanus  YIJIEeBOAOB  (MOHO-, JHU- H
noyiucaxapubl). ['oKo3a — NpocTelimii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XMMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcusiom Menu(ll), oxucieHne ammuadHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHME TJIIOKO3bl), HAXOXJIECHUE B IMPHUPOJAE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmonuMepbl. CTpoeHue Kpaxmana H
Henono3bl. Pu3nueckue M XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KayeCTBEHHAs peakLus ¢ HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
npoBeJcHUE, HAOMIOJCHUE W ONMUCaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIUIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3ammopeicTBHE Kpaxmalia € HOIOM),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coeauHenus. Gusnyeckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe IimuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkn Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coeluHeHMs. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
HAOJI0/ICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypanusi OEIKOB MpU
HarpeBaHUM, IBETHHIC PEaKLUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeIUHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHSASI MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEeXIpEeIMETHBIX CBSA3EH MPU U3YYEHUH OPraHUYECKON XMMHH B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHATUH, TaK U IOHATHW, SIBISAIOIIMXCS CUCTEMHBIMHU JUISl OTAEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(ukaius, nepuoIndHoCTb, HAOIIOACHHE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIIMPOBAHUE.

@usuka: Marepus, DJHEPIHUs, Macca, aroM, DJJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pecypchl.

TexHoyorus: NUIIEBbIE IPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IUTAHMA,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaTbl, MaTEpPUAIIBI U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI I10 XMUMHNN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJbTaTaM OCBOCHHUS
OOy4alolMMHUCS MPOrpaMM CpEAHEro o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonnueckol OCHOBOWM st



pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOSHHUS MPOTPAMM CPEIHETO OOIIero
o0Opa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIIbHOCTHBINA MTOAXO.

B COOTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IOJXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUA NpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
o011iero oOpa3oBaHusl BbIJICIEHBI CICIYIOIINE COCTABIISAIOIINE:

OCO3HAaHHUE OOYYAIOUIUMHUCS POCCUHCKOW TpaXTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAEIIECHHUIO;

HaJM4Yue MOTUBAIIMHU K 00yUCHHIO;

I[eJICHANPAaBJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOYEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAAUIIMi 0a30BOM HAYKU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYalONIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH LIEJIOCTHON
CHUCTEME XUMHYECKOT0 00pa30BaHUs;

HaJIMYue TMPaBOCO3HAHUS AKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
L[EJIX U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YNABTATBI OCBOCHHS MpeIMETa «XHUMUS» IOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
T'YMAHUCTUYECKUMHU, COLUOKYIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU
U HujeasaMd POCCHMCKOrO TI'pakJIaHCKOTO OOIIECTBa, NMPUHATHIMH B OOIICCTBE
HOpMaMd W TpaBWJIAaMH  TMOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPAa3BUTHUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMUSD» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OIBITA I103HABATCILHOW M TMPAKTHYECKON JCATEILHOCTH
0Oy4Yaromuxcsl Mo peaan3aii IPUHSATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaxX MW MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JIAHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BBITTOJTHCHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUEOHOU ACSITEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUS

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YE€CTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTM TEOPUU M TMPAKTUYECKOTO
IIPUMEHECHUSI XUMHH, OCO3HAHHS TOTO, YTO JOCTHXKEHUS HAYKH €CTh PE3yJIbTaT



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHHU U TMOCICIYIOIEM
aHanu3e WH(POpPMaAIMU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHME ITOCICACTBUN ITHX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUNA W HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE B PEHICHUM MPAKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUEeCKOMY M3Y4YEeHHUI0 Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TpyAa U pe3ybTaTaM TPYJAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTHYECKH I1eJIeCO0OPA3HOTO OTHOIIEHUS K TPUPOJEC, KaK HCTOYHHKY
CYILLIECTBOBaHMS KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTIKEHUNW XUMHH  JIsI
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILIAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUpPOBAHUM PAIMOHATILHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHU JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYJBTYphI, PEHICHUH I100aIbHBIX IpoOiieM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIUIUHBI, OOCCIEYCHUH YCIOBUN
YCHENIHOTO TPpyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs1 aHAJIU3a U OOBSCHEHUS SBJIICHUA OKPYKAIOIIETO MUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XHUMHYECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EeATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMMOTPEOHOCTSAMH;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax nmpodeccruoHaaIbHOMI
NEeSATEITbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI



MeramnpeamMeTHbIe pe3yiabTaThl OCBOSHHS Y4EOHOTO MpeaMmeTa «XUMUs» Ha
YPOBHE cpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEHIECTBO, SHEPTHsI, SBICHHE,
IpOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKITMOHATILHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

OsJaaaenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 0a3oBble JIOrHYecKHe JTeCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEACsATh LENU JEeITECIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KiIacCUPUKAIMKU BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuu — TMpU PEIICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.



2) 6a3oBble HcCIaeA0BATEIbCKIE eiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BELIECTB MU XUMHUYECKHX
peaKkuuu;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJA/J€Th HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHMPOBAHUS W  IPOBENCHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OpMyIHMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW UM MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B IMO3HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOcCOOus,
pecypcbl MIHTEpHETa), aHaIu3upoOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATH eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa NpH pabdoTe C
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeaMeTHble ((pusnyueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CpEACTBA
HaIJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBbI B XOJ€ JUaJIora W/Win
JTUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3aa4H;

BBICTYNATh C MpE3eHTAlMell pe3ybTaTOB IO3HABATENBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIMOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKOH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB



U3y4aeMbIX BEILECTB, peajln3alui y4eOHOTro mpoekTa u (OpMyIUpOBaTh BHIBOIbBI
[0 PEe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHUS MO3ULIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBISATH CBOK II03HABATEIBHYIO
NEATENbHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJIMPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii alropuT™M JCHCTBUM mpu
BBINIOJITHEHUM YYE€OHBIX UM HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3(p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOAHAIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOW  COCTaBIISAIOILEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHPA, POJIM XUMHHM B TO3HAHWM SIBIICHUHN
npuposbl, B (GOPMUPOBAHUU MBIIUICHUS W KyJAbTYpbl JIMYHOCTH, €€
(yHKIHMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUS] IPAKTUYECKUX 3aa
U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJIAPHBIM 00BEM, YIJIEPOMHBIN CKeJeT, (PYHKIIMOHANIbHAS TpYIIMa,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUUYECKAN P, TOMOJIOTH, YIJIEBOAOPOBI,
KHCJIOPOA, M a30TCOAEpkKAIIUE COCIMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOCHUS
opranudeckux BemiecTB A. M. bymiiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHIN S3bIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJOTMYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJb30BaHUU BAXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKa;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHUYECKUX COCAMHEHNU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMyaT OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETM MOJIEKYJl OPraHUYECKHX BEHIECTB ISl WIUTIOCTPALUU MX
XUMHYECKOT0O ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH TMPUHAJJIC)KHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIACcCy/Tpynne COoequHEHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOACpPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COCIWHEHMs), J1aBaTh WM Ha3BaHUS IO
cuctematudeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHos, (hopManbiaeruj, areTanbAeruj, MypaBbUHaS
KHCJIOTa, YKCYCHAsi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS]; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWJICH, alleTUJICH,
Ooyranuen-1,3, metwnOyranuen-1,3, GeH30Ji, METAHOJ, ATAHOJ, ATUJICHIJUKOJIb,
TJIMLEPUH, (PEHOJI, aleTalbJIeTH, MypaBbUHAs M YKCYCHas KHCIJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
HCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJIHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOJIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJACIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B



KOHKPETHBIX JKM3HEHHBIX CHTyalMsX, CBSI3aHHBIX C BElIECTBAMU M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0M U J1abopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAaHUPOBATh M BBINOJHATh XHUMHUYECKUN
HKCIIEPUMEHT (TIPEeBpAILEHUs OPTraHUYECKUX BEIIECTB MPU HAIPEBAHUHU, MTOTYUYEHUE
OTUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEIIECTB, JCHATypalusi OCJKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHMHM C TPaBWJIaMU TEXHUKA OE30MAaCHOCTH TIpH OOpaIleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uH(popmanuu, HTEpHET U Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  DIKOJOTUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEIIX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BellecTB, MoHMMas cMbica nokazarens 1K, mosicHsaTh Ha mpumepax crocoObl
YMEHBUICHUS W MPEJOTBPAILICHHUS HX BPEOHOTO BO3ACHCTBUSA Ha OPraHU3M
YeJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KounuectBo yacos DJIeKTPOHHbIE

HanmeHoBanue

Ne (uudgposbie)
pa3esioB U TeM Konrtpoabnbie IIpakTtudeckue

n/n Bcero o0pa3oBaTe/bHbIC
NpPOrpamMMbl padoThI padoThI

pecypchl

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHHU
1.1 [Tpenmer ‘ 3 ‘




OpraHNu4eCcKOu
xumuu. Teopus
CTPOEHUs
OpraHUYECKUX
coequHeHuil A. M.

bytneposa

Wroro no pazueny 3

Pa3znea 2. YrieBoaopoasbl

[Ipenenvubie
2.1 YTJIEBOJIOPOIBI — 2
aJIKaHbI
Henpenensubie
YTJIEBOJIOPO/IBL:
2.2 aJIKCHEI, 6 1
aJIKaIMCHBI,
AJIKMHBI

ApoMatuueckue
yTIEBOIOPOIbI

2.3

[IpupoaHbie
HMCTOYHUKHU

2.4 3 1
YTI€BOIOPOAOB U

ux nepepadorka

Hroro mo pazueny 13

Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust

3.1 Cnuprel. ®enon 3
AJLIeruael.

3.9 Kap6oHoBsie 7 1
KHACJOTHI.

Crnoxubie 3¢upbl
3.3 VrieBoasl 3 1

Hroro mo pazueny 13

Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHust

AMUHEL
4.1 AMHUHOKHCIIOTEL. 3
benxn
Htoro no pazneny 3

Paspnen S. BeicokoMoJIeKy /I pHbIE COCIUHEHHUA

51 [Tmactmaccel. 5
' Kayuyku. Bomokua
Hroro 1o pasnery 2
OBIUIEE KOJIMYECTBO 34 ) )

YACOB IIO




\ [TPOTPAMME

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/ Tema ypoka
n

[Ipenmer
OpraHnu4eCcKou
XUMHH, €
BO3HHUKHOBEHHE,
pa3BUTHE U
3HAUYCHHE

KoauuecTBO 4acoB

Becer KoHTpobH

0 ble padoThI

IMpakTnuec
KHe padoThl

Jara
HU3y4YeHH
|

06.09.29
23

DJIEeKTPOHHbIE
uudgponbie
oOpa3oBareJib
Hble pecypchl

Teopus crpoeHus
OpraHNYeCcKux
coenuHeHuit A. M.
Bbytneposa, eé
OCHOBHBIC
MOJIOKEHUS

13.09.20
23

[Ipencrasnenue o
KJIacCU(PUKALINH
OpraHUYECKUX
BEIIECTB.
Howmenxknarypa
(cucremaTuueckast)
Y TPUBHAIILHBIC
Ha3BaHUS
OpPraHUYECKUX
BEIIECTB

|

20.09.20
23

AnKaHBI: COCTaB U
CTPOCHHUE,
TOMOJIOTHYECKHI
pin

MerTaH u 3TaH —
MIpOCTENIINE
MPEACTaBUTEIN
aJIKaHOB

27.09.20
23

04.10.20
23

AJIKEHBI: COCTaB U
CTPOEHUE, CBOWCTBA

DTUJICH Y TTPOTTHIICH

— npocTennme

11.10.20
23

18.10.20




npeaACTaBUTCIIN
AJIKCHOB

23

[IpakTnueckas
pabora Ne 1.
«Ilonyuenune
STUJIEHA U U3YYEHUE
€ro CBOMCTB)»

25.10.20
23

AJKaaueHsbl.
byraguen-1,3 u
MeTuinoyraaueH-1,3.
ITonyyenue
CHHTETHYCCKOTO
Kay4yyKa U pe3uHbI

08.11.20
23

10

AJIKHMHEBIL: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHM
psaa. AueTuineH —
MPOCTEUILIHI
MIPEJICTAaBUTEITh
AJIKMHOB

15.11.20
23

11

Breraucnenus 1o
YPaBHEHUIO
XHUMHYCCKOH
peakuuu

22.11.20
23

12

13

14

15

ApeHbl: 6eH30I1 U
TOJIYOJI.
ToKkCHYHOCTH
apeHOB
I'enernueckas cBs3b
yII€BOLOPOOB,
MIPUHAJIEKAIINX K
pa3IUuYHbIM
KJ1accam
[IpupoaHbie
HWCTOYHUKU
YTJIEBOJOPOOB:
MIPUPOJIHBIN ra3 u
MONYTHBIE
He(TSHBIE Ta3bl,
He(Th U MPOAYKTHI
e€ mepepaboTKu
[IpupoaHbie
HUCTOYHUKU
YTJIEBOJOPOOB:

29.11.20
23

06.12.20
23

13.12.20
23

20.12.20
23




IIPUPOJHBIN a3 u
TIOTTyTHBIE
He(TSAHBIC Ta3bl,
HEPTH U TPOILYKTHI
e€ mepepaboTKu

16

KonTponbnas
pabora 1o pa3aerny
«YTIIeBOAOPOIBD

27.12.20
23

17

[Ipenenvubie
OJHOATOMHEIC
CHI/IprII MCTAHOJI 1N
JTaHOI.
Bonopoanas cBsi3b

10.01.20
24

18

19

MHuoroaToMHbIE
CIIUPTHI:
STUJICHIJIUKOJIb U
TJIMIICPUH
@DEeHOJI: CTPOEHHUE
MOJICKYJIBI,
¢busnveckue u
XHMHYECKHE
CBOICTBA,
MIPUMCHCHHE

17.01.20
24

24.01.20
24

20

21

AJLIeruasr:
dhopmanpieru u
aleTaabIeT U,
Atnieton
OJIHOOCHOBHBIC
npeelibHbIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAS U

yKCycHast

31.01.20
24

07.02.20
24

22

IIpaxTrueckas
paborta Ne 2.
«CBoiicTBa
pacTBopa yKCyCHOM
KHCIIOTBI)

14.02.20
24

23

24

CreapuHoBas u
OJICMHOBAs
KHCIIOTHI, KaK
MPEJCTaBUTENN
BBICIIIUX
KapOOHOBBIX KHUCJIOT
Mpbuta kak cosn

21.02.20
24




BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX MOIOIIee
JICUCTBUE

Crnoxuble 3¢upbl
KaK IPOU3BOIHbIC

28.02.20
24

25  kapOOHOBBIX 06.03.20
KUCIOT. ['uaponus 24
CIIOXHBIX 3(HUPOB
ZKupsl: runpoinus,

26 | PHMCHCHHC, 13.03.20
ouoiornyecKas o4
POITb )KHPOB
VYriaeBoabl: COCTaB,

KJIacCU(pUKAIIHS.
g7~ Bakneiiume 20.03.20
MIPEJICTAaBUTEIIN
24
TIII0K03a, PpyKTO3a,
caxapo3sa
Kpaxman u
28 LIEJUTIOJI03a KaK 03.04.20
IIPUPOJIHBIC
24
MOJINMEPBI
KonTponbhas
pabota o pazueny

29 «Kucnopoacoaepxa 10.04.20
[IUe OPraHUYEeCKUe 24
COEIMHEHNSD

30 AMUHLI: METHIIaMUH 17.04.20
W aHWJIVH 24
AMHHOKHCIOTHI KaK
am(oTepHbIe

31 OpraHHYecKue 94.04.20
COEINHEHMNS, UX

24
OHOJIOTMYECKOE
3Hauenwne. [lenmTumsl
benkn kak

3p  [PHPOATNC 08.05.20
BBICOKOMOJIEKYJISIPH 24
bI€ COEIUHEHUS
OCHOBHBIE TTIOHITHSA

3z i 15.05.20
BBICOKOMOJICKYJISIPH 24

BIX COeOUHEHUI




OCHOBHBIC METOIBI
CHUHTE3a
34 BHCOKOMoneKyjmpH 1 99 05.20

BIX COEIMHCHUM. 24
IInactMmaccsl,
Kay4yKH, BOJIOKHA

OBLIEE

KOJIMYECTBO HACOB 34 2 2

I10 TIPOTPAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., O61ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M3aaTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

O.C.I'abpuensn, I'.I' JIpicoBa «Xumus Meroandyeckoe nocodre — 6a3oBbIi
ypoBeHb» - M.: Jlpoda 2022 ron.

O.C.TI'abpuensin, [1.B.Pemeros, U.I".OctpoymoBa «3agauu 1o XMMHUU U CIIOCOOBI

ux pemeHus» - M.: «Ipodar, 2021rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Ha YPOK XUMUW»

http://him.1september.ru Equnas xomrekuus IIOP: TIpeameTHas KouIeKIus

«XUMHA



http://him.1september.ru/

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE

skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www alhimik.ru Beepoccwuiickast omumnuaa mkoJIbHAKOB 110 XUMUH

http://chem.rusolymp.ru Opranmueckast XuMus: SJICKTPOHHBIA yU4eOHUK JUIs

CPEIHEN MIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA YU4COHUK

http://www hemi.nsu.ru OTKpBITHII KOUIEIK: XHUMHS

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

Xumus, 10 knacc/ IN'abpuensna O.C., O61iecTBO ¢ OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbCcTBO

«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroauyeckoe nocooue — 6a3oBbli
ypoBeHb» - M.: JIpoda 2022 rox.

O.C.I'abpuensu, [1.B.Pemero, U.I'.OctpoymoBa «3agaun Mo XUMHH U CTIOCOOBI

ux pemeHus» - M.: «JIpoday, 2021rog.


http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
Ha YPOK XUMUW»

http://him.1september.ru Enunas komnexmus [{OP: [IpeqmeTHas KOJDIEKITHs

«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE

skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o61ieo0pa3zoBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoit

http://www alhimik.ru Bcepoccuiickas omumnmaa KoJIbHAKOB IO XUMHH

http://chem.rusolymp.ru Opranuyeckast XuMUsl: SJICKTPOHHBIA y4eOHUK IS

CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBIN yU4COHUK

http://www hemi.nsu.ru OTKpeITHII KOIEIK: XHUMHUS


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
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