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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CpeqHEro oOmiero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOlIUX OCHOBHbIE O0pa3oBaTelIbHbIE MPOrpPaMMBbl, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUsS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEp)KaHusl, pe3yibTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peammsyercs xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHWU TPUPOJLI U B MaTEPUAIBbHOW U3HM OOLIECTBA, a TakXkKe C y4ETOM
o0mMX 1efnell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepuUanbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaxkJI0oro uwieHa oOmectBa. CoBpeMeHHas XUMHUS KaK Hayka
CO3MJATENIbHAS,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSL.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM Jis  BBIPaOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHUYecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera OO€eCleYnMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K U3Y4YeHHI0 YydyeOHOro wMarepuaiga M oOyClIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKHX M DIIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIIEro 0O0pa3oBaHUs MEPBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YyUEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaxX W MPUMCHCHHH, a TAK)KE O XMMHUYECKHX PEaKIUIX, UX CYITHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B TMO3HABATEIBHOW W TMPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKU OCMBICIUBATH HMHGOPMAIMIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y 0O0YyYarOIIMUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemieHusi 3agad  BOCHHUTAHUA, pPAa3BUTHUS M COIHAIHA3AINU
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIBHOCTU: pEUIeHUus MpoOsieM, IOUCKa, aHaiu3a Hu
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO 0OIIEro 00pa3oBaHUs, MIPU OINPEACICHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ssBISIIOTCS:

e (opMUpOBaHWE CHCTEMBl XHMHUYECKMX 3HAHWM KaK  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (OpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITENBLHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpEenojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCA  MpeArno4YTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJAEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOT'O INOJIYYEHMS 3HAHUM M NPUMEHEHMS MX B PEalbHOW KU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIBHOE 3HAYEHUE [UIS Pa3IU4HbIX BHIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBHH C )KM3HEHHBIMHU MTOTPEOHOCTAMU, UCITOIH30BAThH
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOIFOAaTeIbBHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMoOHAIBFHOTO MPUPOJIOINOIB30BaHNs, TIOTIOTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIP30BAHUS TOJYYCHHBIX 3HAHMHA I TPHHATHS TPAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee Yrcito 9acoB, OTBEAEHHBIX IS U3YUCHHSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero ooOmiero oopaszoBaHus, cocrapiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COIEPKXAHUE OBYYEHUA

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

IIpeameT opraHM4eCKOM XMMHMM: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYCHUE B
[OJIyYCHUM HOBBIX BEUIECTB M MaTepHaloB. Teopus CTpPOEHUS OPraHMYECKHUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE NOJIOkKEHUS. CTPYKTYpHBIE (POPMYIIBI
OopraHu4eckux BemecTB. ['omomorus, nsomeprsa. XUMUYECKask CBSI3b B OPraHUYECKHUX
COCIMHEHMSIX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBinenne o knaccuukanuu opraHMYeckux BeniecTB. Homenknarypa
OPraHMYECKUX COEOUHEHMH (CUCTeMaTHuecKas) W TPUBUAJIbHBIE Ha3BaHUs
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M MX MPEBPALLECHUN:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BELIECTB M MaTepHajaMu Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOJIOJECHHUE U ONMCAHUE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUIO OPraHUYECKHUX BEUIECTB IIPH
HarpeBaHuM (IJ1aBjieHUE, OOyTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AnKaHBI: COCTaB M CTPOCHHME, TOMOJIOTUYECKMH psAa. MeTraH HM 3TaH —
OpocTeiiline MpeACTaBUTENN alKaHOB: (PU3MUECKHEe M XMMHYECKHE CBOWCTBA
(peakuuu 3aMelleHus W TOpPEHHUs), HAXOXKIEHUE B TMPUPOJE, MOJYyYEHUE U
MIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHA PsiA. DTHUIEH U IPOINUIIEH —
OpocTeiiline MpeACTaBUTENN aJKEHOB: (PU3MUYECKHEe M XMMHYECKHE CBOWCTBA
(peakuuum  TUAPUPOBAHUWSA, TaJOTCHUPOBAHUSA, TUAPATALMHM, OKHUCIECHUS U
MOJIMMEPU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHeWIIHe
XUMHUYECKHE CBOWCTBA (peakuus mnonumepusauuun). IlomyuyeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALIETUIICH —
OPOCTEUIINN  MpPENCTAaBUTENb AJIKHHOB: COCTaB, CTpPOEHUE, (U3HUECKHE U
XUMUYECKUE CBOMCTBa (peakuuu THAPUPOBAHMS, TajJOT€HUPOBAHUS, TUIpaTalliH,
TOpEHUs), MOJYUYEHUE U TPUMEHEHUE.

Apenbl. beH3on: cocraB, crpoeHue, (uU3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peakuu TaJOreHUpPOBAHUS U HUTPOBAHUS), MOJYyUYEHHE U NpPUMEHeHue. 1o.1yon:
cocmas, cmpoenue, uzuiecKue u XumMuyeckue ceoUcmaa (peakyuu 2ai02eHupo8aHus



U HUMpOBanus), noayuenue u npumenenue. TOKCHUYHOCTb apeHOB. ['eHeTHuecKkas
CBSA3b MEXAY YII€BOAOPOAAMMU, IPUHAUICIKAMMH K Pa3IMYHbIM KJIACCAM.

IIpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 MW NOMYTHBIE
HepTsanpie ra3pl. Hedts u e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
IEPEroHKa, KpPEKUHI (TEpMUYECKUM, KaTalIuTU4yeckuil), mnupoiu3. IIpogykrsl
nepepaboTku He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yToJib U IPOAYKTHI €0 MEePEPAOOTKHU.

OKCNepUMEHTAIbHBIE METOAbl HM3YyYEHHS BEUIECTB W HX [PEBpaAlICHUI:
O3HaKOMJIEHHE C 00pa3aMy IIaCTMAcCC, Kay4YyKOB M pe3uHbl, Koyuiekiuu «Hedto» u
«YTonb», MOJACIMPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB H TaJlOr€HONPOU3BOJHBIX,
IPOBEJCHNE IPAKTUYECKON PaOOThI: OJYyYEHUE ITUIIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Beluucienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM IPOAYKTAa PEAKLIUU IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaime oprannyeckue CoeUHEHUs

[IpenenbHble  OAHOATOMHBIE CHOUPTBHL. MeETaHOI M 3TaHON: CTPOCHHUE,
(¢u3nuecKkue W XUMHUYECKHE CBOWCTBA (pE€aKUUU C aKTHUBHBIMU METaJIaMH,
rajJlor€HOBOJIOPO/IAMH, TOpPEHHUE), MpUMEHeHHe. BomopoaHble CBSI3U  MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHoroaroMHble COUPTHI. DTUIECHTIUKONIb U TIMUEPUH: CTPOEHHUE, (PU3nuecKue
M XUMUYECKHE CBOMCTBa (B3aMMOJCKHCTBME CO IIEJIOYHBIMU  METAJIaMH,
KaueCTBEHHAsl pEaKIusi Ha MHOTOaTOMHbIE CHUPTHI). JlelicTBUE HaA OpraHu3M
yesioBeka. [[puMeHenne rauueprHa U 3TUIIEHTJIAKOJIA.

@deHosl:  CTPOCHHME MOJEKYNbl, (U3MYECKHEe W XUMHUYECKHME CBOMCTBA.
Toxkcuunocth penosna. [Ipumenenue penona.

Anbaerusipl U kemoHvl. @opManbAeTu/l, aleTalbIeTu: CTPOCHHE, PU3NUECKUe
M XMUMHYECKHE CBOWCTBA (peakUUHd OKUCIEHUS M BOCCTAHOBJICHUS, Kau€CTBEHHBIC
pEeaKLyn), OJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeiebHbIE KapOOHOBbIE KUCIOTH. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTpOEHHUE, (PU3MUECKHE U XMMHUYECKHME CBOWCTBa (CBOWMCTBa, OOUIME AJIs
KJ1acca KUCIIOT, peakius dTepudukanum), nojlydenue u npuMmenenue. CreapuHoBas u
OJIEMHOBAsI KMCIIOTHI KaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak

COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEE ACHCTBHE.

Crnoxxubie 3¢upbl Kak TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MIPOIHU3 CIOKHBIX
sa¢upoB. Kupel. ['mpponus xupos. [Ipumenenue >xupoB. buonornueckas poiib
KHUPOB.

VYrneBoabl: cocTaB, Kinaccuukalus yriaeBoaoB (MOHO-, IU- U MOJHUCAXapUIbl).
['moko3a — mpocTedmmii  MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI,



bu3nyecKkue U XUMHUYECKHE CBOWCTBa (B3ammojciicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMHA4YHBIM pacTBOpoM okcuiaa cepedpa(l), BoccTraHoBIeHUE, OpOKEHHE
[JIFOKO3bI), HAXOXKJICHWE B TPUpPOJAE, MPUMEHEHWE, OHOJOTUYECKass POJib.
®dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak NpUpojHbie moiaumepbl. CTpoeHHe Kpaxmania u
HeuoNio3bl.  Pu3nueckrue U XUMUYECKHME CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEaKIIs C HOJIOM).

OKCNepUMEHTAIBHBIE METOABl HM3yUYCHUS BEIIECTB W WX MPEBpaICHUI:
MPOBE/ICHUE, HAOJIOJCHHE W OIKMCAHWE JACMOHCTPAIMOHHBIX OIBITOB: TOPCHUE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE STaHOJIa
okcumoM wMeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBHUE TIMIIEPUHA C
ruapokcugom meau(ll)), amprernnoB (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3aumojmelicTBue Kpaxmaia C HOJIOM),
MIPOBEICHHE MPAKTHUECKOW PaObOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnebie 3a1aun.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJTMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIYKTAa PEAKIIMU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIICCTB WM ITPOTYKTOB PEAKITHH ).

A3zoTcozeprKalme OpraHu4ecKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHUYecKue coenuHeHus. Ousznyeckue u
XUMUYECKME CBOMCTBA AaMUHOKHUCIOT (Ha TmpuMmepe riauiuHa). buonornmueckoe
3HAYCHWE aMUHOKHCIIOT. [lenTumb.

benkun kak TIpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coenauHeHus. [lepBudHas,
BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIE PEAKIINK Ha OCJIKU.

DKCNepUMEHTAIBHBIE METOABl HM3yYCHHS BEIICCTB W WX MPEBpaICHUI:
HaOTIOZICHUE W ONMHUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OCTKOB MpH
HarpeBaHUH, [IBETHBIC PEAKIINK OCITKOB.

BroicokoMouieKkyJIsIpHbIE COeTMHEHUST

OcHOBHBIE TIOHSATHS XMUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPHU3AlUU, CPEIHSS MOJICKYJIspHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUH —
MOJIUMEPHU3AITUS 1 TTOJTUKOHICHCAITHS.

OKCNepUMEHTAIbHBIE METOAbl M3yYCHUS BEIIECTB W WX MPEBpaIlCHUI:
O3HAKOMJIECHHE C 00pasIlaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXpeaAMETHBIX CBA3€U MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIaCCE OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX



NOHATUN, TaK W TIOHATUH, SBISIOMIUXCS CHUCTEMHBIMHU IJI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHUS: SBJICHUE, HAyYHBIA (PaKT, THUIIOTE3A,
3aKOH, TEOpHs, aHalu3, CHHTE3, KiIacCU(UKalusi, NEPUOAUYHOCTb, HAOIIOJECHHE,
MU3MEpECHHE, DKCIIEPUMEHT, MOJICTTUPOBAHHE.

@dwusuka: Martepus, DHEpPrusi, Macca, aToM, DJJCKTPOH, MOJIEKYyIa,
DHEPreTHUUECKUI YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(du3rUecKre BEIMYUHBI U SIMHUIIB UX H3MEPEHUSI.

buonorus: kmerka, opraHusm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OWONOTMYECKH aKTHBHBIC BemlecTBa (OETKU, YIICBOIbI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpadbl, TOPHBIC MMOPOJBI, TMOJE3HBIE HCKOMAaeMble, TOIUIMBO,
PECYpCHI.

TexHOI0THS: TUIIEBBIC MTPOTYKTHI, OCHOBBI PAIMOHAIIEHOTO TTUTAHUS, MOIOIIIHAE
CpelcTBa, JIGKAPCTBEHHBbIE U KOCMETHUECKHE TIpernaparbl, MaTephalibl U3
UCKYCCTBEHHBIX 1 CHHTETUUECKHX BOJIOKOH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOEHUS
oOyJaromuMuca MporpaMM CpeaHero oOmiero oOpa3oBaHus  (JTMYHOCTHBIM,
METanpeIMEeTHBIM W TNpeAMETHbIM). HaydHo-MeToAaudeckol  OCHOBOM s
pa3pabOTKU TUJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS IMPOTPAMM CPETHEro OOIIero
00pa30BaHUsI SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B coOoTBeTCTBMM C CHCTEMHO-AESITEIBHOCTHBIM TOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS NpeIMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
o01ero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIONIHE:

OCO3HaHWE OOYYAIOIIUMUCS POCCHUICKON TPaKTAHCKOW WISHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00YUYCHHUIO;

L[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPAJAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBATHCS B CBOEH
NEATEeIbHOCTU I1I@HHOCTHO-CMBICIIOBBIMU  YCTAaHOBKAMH, MPUCYIIAMH 1EJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;



HaJIMYME MPaBOCO3HAHUSI IKOJOTMUYECKOW KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUSI TpeAMEeTa «XHUMHS» JIOCTUTAIOTCS B
€MHCTBE Yy4YEOHOW ¥ BOCIHUTATEIBHON JEATEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH U
ujealiaMi POCCUICKOT0 IPaKJaHCKOr0 00IeCcTBa, MPUHITHIMU B OOIIECTBE HOPMaMU
U TpaBUJIaMU  TOBEJICHUS, CHOCOOCTBYIOIIMMHU  IpoIleccaM  CaMOIO3HAHUA,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTU 00YUYaAIOIINXCS.

JIngyHOCTHBIE  pEe3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHS»  OTpaxkaroT
c(hOPMUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TPAKTUYECKOW JEATETbHOCTH
oOydJaronuxcsi Mo pean3aluy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTU:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUSI OOYYAIOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KECHHS K 3aKOHY U ITPABOIOPSAKY;

OPEACTaBICHUS O COLMAJIbHBIX HOpPMax M TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH MPHU CO3JAHUU YUEOHBIX
IIPOEKTOB, PEUICHUU y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BBHIIIOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh M TPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTHKY U
aApTYMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUYECOHOU NESITEIHLHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA!

HEHHOCTHOIO OTHOILIECHHSI K HWCTOPUYECKOMY W HAyYHOMY HACIIEIHIO
OTCYECTBECHHON XMMUM;

YBOKEHHUS K TIPOIIECCY TBOpUYECTBA B 00JaCTH TEOPUM U MPAKTHUYECKOTO
MPUMEHEHUS XUMHUM, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh pe3yJbTar
JUIMTEIBHBIX ~ HAOMIOACHUM,  KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUHU U MOCIEIYIOIIEM aHAIN3E
uH(OpMaIINK O MEPEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIluH, CBS3aHHBIC C XMMUYECCKUMU SIBIICHUSMHU, U
MPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEICHHME M TOCTYIKH CBOUX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE TOCJIEACTBUU 3THUX
MIOCTYTIKOB;



4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMaHUs LEHHOCTeH 370poBOro U  Oe3omacHoro oOpasza  KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3WYeCKOMYy U
MICUXUYECKOMY 3/I0POBBIO;

coOnofeHUss TpaBUil  O€30macHOro OOpallleHWsl ¢ BeEIIeCTBaMU B OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJOBOM AEATEIBHOCTH;

NOHUMAHHUS LIEHHOCTHM TMPaBWI HWHIWBUAYAIBHOTO H  KOJUIEKTHBHOIO
0€30macHOTO MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHHMSI TIOCJICICTBUM W HENPUATHS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEA0BATEIHCKOM
NEeATEeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU U IPYTUX BUAAX JEATECIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4aCTHE€ B PEIICHUM MPAKTUYECKUX 3a7a4 COLMAJIbHOU
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQECCU pazIudyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBAXKEHHUS K TPYY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY  HHJMBHUIYQJIbHOW  TpPaeKTOpUHU
oOpazoBanusi, Oyaymiei npodeccun u peaan3alnuu COOCTBEHHBIX KU3HEHHbBIX TJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
MOTpeOHOCTEH 001IeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JIeCO00pPA3HOT0 OTHOIIEHUS K TMPHUPOJIe, KaK HUCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHMMAaHUSl TJ00AILHOTO XapakTepa »SKOJIOTHYECKUX MpoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOU CPEb;

OCO3HaHUSI HEOOXOAUMOCTH MCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOITPOCOB PAIIMOHAIBHOTO MTPUPOIONOIB30BAHUS;

AKTUBHOTO HENPHUATUS JEUCTBHUM, MPUHOCAIIUX BPEIl OKPYNKAOIIEH TPUPOTHON
cpene, YMEHHUsS MPOTHO3UPOBATh HEOJArompUsITHBIE IKOJIOTUYECKUE TMOCIEACTBUS
MPEANPUHUMAEMBIX TEUCTBUN U IIPEIOTBPAILATh UX;

HaJlMyusl Pa3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, SKOJOTHUUYECKON KYIbTYpHI,
OTBITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAIMPABICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS
MMHU B MO3HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTHKE, CTIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTHUBOCTOATH UICOJOTHH XeMO(poOUH;

7) UEHHOCTU HAYYHOI'O MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MTPAKTUKH;



NOHUMaHUsl cHeluUK XUMUU KaK HayKd, OCO3HaHus e€ poju B
(GOpMHpPOBAHMK PALMOHAIBLHOTO HAYYHOTO MBILIUICHUS, CO3JIaHUU IEJIOCTHOTO
MIPEACTABICHUS] 00 OKPYXKAIOIIEeM MHUpPE KaK O €IWHCTBE MPUPOILI U UYEJIOBEKa, B
MO3HAHUWA TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MPOo0JIeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00I 3HAUMMOCTU XUMHH JIJIsi COBPEMEHHOMN IIMBUIIM3AIIUU:
B €€ T'YMaHUCTUYECKON HAMNpaBICHHOCTH M BAXXHOW POJU B CO3JaHUM HOBOHM 0a3bl
MaTepUaTbHOU KYJIbTYpHI, PEIICHUN TJIOOATBHBIX TPOOJIEM YCTONYHBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYECHUN YCIOBUN YCIICIIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXkJA0r0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTH: TIOHUMAaHUSA CYIIHOCTH  METOJIOB
MMO3HAHUS, HWCIIONB3YEeMBbIX B ECTECTBCHHBIX HayKax, CIOCOOHOCTH HCIIOIh30BATh
MOJTy9aeMbI€ 3HAHUS ISl aHaMM3a U OOBSICHEHHS SBJICHUN OKPYXKAIOIIETO MHpA U
IPOUCXOMIAIIMX B HEM M3MEHEHHM, YMEHHS JleJaTh 0OOCHOBAHHbBIC 3aKJIIOYCHHS Ha
OCHOBE Hay4HBIX (PAKTOB M MMEIOUIUXCS JAHHBIX C IEJIbIO MOJYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIBHO ~HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K O3HAHUIO U UCCIIE0BATEIbCKON JIEATeTbHOCTH,

TOTOBHOCTH M CIHOCOOHOCTM K  HENpEephIBHOMY  OOpa3oBaHHUIO U
caM0OOpa30BaHNUI0, K AaKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHMA 10 XWMHHU B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSM TpyJa B pazNu4HbIX cdepax MpodpecCHOHATBHON

NEATEIIBHOCTH.
METAINIPEAMETHBIE PE3YJ/IBTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS Y4YeOHOro mpeamera «XHUMHUS» Ha
YPOBHE CpeJHEro o01iero 00pa3oBaHus BKIKOYALOT:

3HAYNMBbIE JUTSL (dopMupoBanus MHUPOBO33PEHHUS oOyyaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTpPaXKaIOIINe
LEJIOCTHOCTh HAay4YHOW KapTHUHBI MuUpa U choeuu@uKky MeTOAOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BELIECTBO, SHEPIHs, SBJICHUE,
MPOLIECC, CUCTEMA, HAay4HbI (PAaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIe0BaHNe, HAOIIOACHUE, U3BMEPEHHE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCcalbHble y4eOHblEe JACHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
peryJisTUBHbIE), oOecneynBarome GopMupoBaHre QyHKIUOHAIBHONW T'PaMOTHOCTH
Y COLMAJIbHON KOMIETEHIIMH 00YJaroInXCsl;



CITOCOOHOCTh O0YYaOIIUXCS MCIO0JIb30BaTh OCBOEHHBIE MEXIUCIIUILIMHAPHEIE,
MUPOBO33pPEHUYECKHE 3HAHMS W  yHUBEpPCaJbHbIC  y4eOHBbIC  JICUCTBUA B
ITI03HABATEJIbHOW U COLMAIIBHOW MPAKTHUKE.

MeranpenMeTHbIe PE3yibTaThl OTpa)XalT OBJAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH TI03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACHCTBHUIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBbIMH MO3HABATEJIbHBIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSTEIIbHO (POPMYIHPOBATh U aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNeATh LU JACATCIIBHOCTH, 3ajlaBasg IapaMeTpbl W KPUTEPUH UX
JIOCTUKEHHUS, COOTHOCUTh PE3YJIbTAThI ACATEILHOCTH C TOCTABJIICHHBIMHU LIEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XAapaKTEPHbIC MPU3HAKKA TMOHSITUW M YCTAaHABIMBATH WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHATHS JJI1 OOBSICHEHHUS OTISIbHBIX (DaKTOB W
SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPHUH IS KJlacCU(UKAIIMU BEIIECTB U XUMHYECKUX
peaKkuui;

yCTAHABIMBaTh  NPUUYMHHO-CICJICTBEHHBIC CBSI3M  MEXKIY  H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHWE pacCyXJAeHUs (MHIYKTUBHBIC, JACAYKTUBHBIC, IO
aQHAJIOTHM), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUST B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIFOUCHUS,

MPUMEHATh B TPOIECCE MO3HAHUS, UCIOJIb3YEMblE B XHMHHU CHMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENIH, MPEOOPA30BBIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYECKHUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUUecKas (popmyJsia, ypaBHEHUE XUMUUECKON peaKkIuu —
Py pELICHUH Y4YeOHBIX I[I03HABATENIbHBIX W NPAKTUUECKUX 3aj]a4, MNPUMEHAThH
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABIICHUS JISI BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a3oBble McCIeA0BaTEILCKIE AeiiCTBYS:

BJIQJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUS BEIIECTB W XUMHYECKUX
pEeaKLHnii;

dbopMyIHpOBaThH IENIU U 33a]1a4U UCCIEAOBAHMS, UCIIOJIB30BAThH MMOCTABICHHBIC U
CaMOCTOSTENbHO C(HOPMYTUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI JjIi (hOPMHUPOBAHHS THIOTE3BI IO IPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABbIKAMM  CaMOCTOSITEJIbHOTO  TUTAHUPOBAHUS W TPOBEACHUS
VYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 33 XOJOM
MpoIlecca, CaMOCTOSTEILHO TPOTHO3UPOBATh €ro  pe3yibTaT, (OPMYIUPOBATH



0000IIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIECJOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOHW  HUCCIEIOBATENBCKOM M MPOEKTHOM
JESITENIbHOCTH, TMPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOUCKY
METOJIOB pEUICHUS NPAKTUYECKUX 3aJay, NPUMEHEHUIO pa3JIMYHBIX METO0B
[IO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBAThCS B  PA3IWYHBIX HUCTOYHMKAX uHPopManuu (HAy4dHO-
MOMYJISIpHAs TUTEpaTypa XUMUUYECKOTO COJIEP>KaHusl, CIIPABOYHbBIE TTOCOOUSI, PECYPCHI
WNuTepHera), aHamu3upoBaThb HMHQOpPMAIMIO  Pa3IMYHBIX BUJOB U (opM
[IPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(opMyIMpOBaTH 3aPOCHl U MPUMEHATH Pa3JIMYHBIE METOJbI IPHU TOHUCKE U
orObope wuHpOpMaMK, HEOOXOIMMOM JUIsi  BBINOJHEHHS Y4YeOHBIX  3adad
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA  HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOUPATh ONTUMAIBHYIO (POpMY MpeicTaBlICHU HHPOpMaln
(cxemsl, rpauKy, TUarpamMmbl, TAOJIHIIbI, PUCYHKH H JIPYTHUE);

UCIOJIb30BaTh HAYUYHBIN S3bIK B KaYECTBE CPEACTBA MPHU padbOTe C XUMUYECKOU
uHpOpMaluel: MPUMEHATh MEXNpeaMeTHbIe ((u3nueckue M MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISITHOCTH.

OBiaieHHe YHHMBEPCAJBHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUSIMU:

3aJlaBaTh BOMNPOCHI MO CYIIECTBY OOCYKIAaeMOW TE€Mbl B XOJ€ AHaliora W/WiH
JUCKYCCUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYNaTh C TMPE3CHTALMEd PE3yJIbTATOB IO3HABATENBHOU JEATEIBHOCTH,
[OJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHMKAMU MPH BBINOJHEHUU
XUMHUYECKOTO 3KCIIEpUMEHTa, MPAaKTHUYECKOH paboThl MO HCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaM3allii Y4eOHOro MPOoeKTa U (POPMYIUPOBATH BBIBOBI 110
pe3ysibTaTaM MPOBEAEHHBIX HCCIENOBAHUM NYTEM COIVIACOBAHUS IIO3ULIMM B XOJIE
o0CyXIeHHsI 1 0OMEHA MHEHUSIMHU.

OBiaieHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOATENIbHO IUITAHUPOBaTh M OCYILIECTBISATH CBOK IO3HABATEJIBHYIO
NeSATEIbHOCTh, ONpeAensas e€ Uend M 3aJayd, KOHTPOJUPOBATbH M 1O MeEpe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh IMpEAJaraéMblii  aNropuT™M JACUCTBUH  Mpu
BBIMOJTHEHUH y4eOHBIX M  HCCIENOBAaTENbCKUX 3ajad, BbIOMpaTh HauOolee



3¢ exTuBHBI €cMOCOO0 WX pemeHuss ¢ y4E€TOM TMOJYyYEHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKUX PEAKLIUSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH AESATENIBHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHbIE pE3yIbTATHl OCBOCHUS Kypca «OpraHnyeckast XuMHUsD» OTPaKaroT:

C(OPMUPOBAHHOCTh ~ MNPEACTABIECHUH O  XMMHYECKOM  COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUM IPUPOLBI,
B (OpMUpOBaHMM MBIIUJIEHUS U KYJbTYpPbl JUYHOCTH, €€ (YHKIHOHAIBHOU
IPAMOTHOCTH, HEOOXOAMMOM JUIsl pElIeHUs] MPAKTUYECKUX 3a/7ad M SKOJOTUYECKH
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U IPUPOIHOMN CPELE;

BIIQJICHAE  CUCTEMOM  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAeT:
OCHOBOIOJIararouye MoHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAasi 000J0UYKa
aToMa, MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, XWMHYECKasl CBSA3b,
CTpyKTypHasi ¢opMysa (pa3BEpHyTass M COKpalll€HHas), MOJIb, MOJIIpHAas Macca,
MOJISIpHBI  O0BEM, YIVIEPOJIHBIM CKeNeT, (YyHKIMOHANIbHAS TpYyIa, paaukad,
U30MEPHs1, U30MEPHI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIVIEBOAOPOBI, KACIOPOI U
a30TcoAepKallMe  COCIMHEHUSA, MOHOMEDP, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHHUS); TEOPUUM U 3aKOHbI (Teopus CTPOEHUs
opranuveckux BemecTtB A. M. ByrtiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN A3BIK XMMHHU; MHUPOBO33PEHYECKUE 3HAHMS,
JIeXKalye B OCHOBE ITOHMMAHUS TPUYUHHOCTY U CUCTEMHOCTH XMMHWUYECKUX SIBJICHUM,
(haKTOJIOTUYECKUE CBENEHUS O CBOMCTBAX, COCTaBE, IOJYYEHHU M OE€30IacCHOM
HCIIOJIb30BAaHUM BaXHEWIIMX OPraHUYECKHX BELIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHUI BBISABIATH XapaKTEpHbIE TPU3HAKU MOHITHM,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHUS IIPH
ONMCAaHHUU COCTaBa, CTPOCHHUS U IIPEBPALLEHUN OPTaHUYECKUX COEAUHEHHN;

c(OpMUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJMKY JJIsi
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) popMy
OPraHUYECKHUX BEIIECTB U YPABHEHUM XUMHUUYECKUX PEAKIUM, U3rOTABIMBATH MOJEIN
MOJIEKYJl OpPraHMYECKMX BEIIECTB Ul WUIIOCTPAllMH KX XUMHYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJICKHOCTh HW3YYEHHBIX
OpPraHMYECKUX BEIIECTB 10 HX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY



KJaccy/Tpynmne COeIMHEHUH (YIJaeBOAOPOABI, KHUCIOPOA U  a30TCoAepIKallue
COEIMHEHMS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh WM Ha3BaHUSA IO
cucremaruyeckoit Homenknatype (IUPAC), a Takke NPHUBOAUTH TpPUBHAIBHBIC
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (3TWIEH, IPONMIEH, AalETUJIEH,
STWIEHIJIUKO/b, TIJIHMLEPUH, (PeHon, (opMmanpieruy, aueraibIeruj, MypaBbUHAS
KHCJIOTa, YKCYCHasl KMCIJIOTa, OJEMHOBAsl KMCIOTA, CTEAPUHOBASI KHUCIIOTA, TIIHOK034,
$pykTo3a, Kpaxmai, HeI0J103a, IIUIHH);

cOpPMUPOBAHHOCTh yMEHHsSI OMPEICNATh BUABl XHMHUYECKOM CBS3H B
OpraHUYECKUX COCIUHEHUSX (OJUHAPHBIE U KPATHBIE);

C()OPMUPOBAHHOCTb YMEHHUS TPUMEHATh IMOJIOKEHUS TEOPUHU CTPOCHUS
oprannyeckux BemecTB A. M. byriepoBa ansi 0oObsICHEHUS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UUECKUE
M XHUMHUYECKHME CBOMCTBA THUIMYHBIX NPEICTABUTENIEH pPA3JIUYHBIX KJIACCOB
OpraHUYECKUX BEUIeCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, aleTuieH, OyraaueH-1,3,
MeTHI0yTagueH-1,3, 6eH301, METaHoJI, 3TaHOJI, STUJIEHIJIMKOJIb, TJIHIEPUH, (peHo,
aneTanbAerull, MypaBbUHasl M YKCYCHasl KUCJOTHI, TJIFOKO3a, Kpaxmal, LEJUII0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXJYy HUMU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHYECKHMX PpEAKIUM C HCIOIb30BAHUEM
CTPYKTYPHBIX (OpMYII;

c(OPMUPOBAHHOCTh YMEHHS XapaKTE€pPU30BaTb HCTOYHUKHU YIJIEBOJAOPOIHOTO
ChIpbs (HE(QTh, MPUPOAHBIN a3, Yrojib), CIOCOOBI UX NMEPEPadOTKU U MPAKTHUECKOE
MIPUMEHEHUE TPOIYKTOB NEpEepadOTKH;

c(OPMUPOBAHHOCTh YMEHHMH NPOBOAUTH BBIUMCICHUS 10 XMMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTa
pEaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB
WJIM TPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIax
HAy4YHOTI'O ITO3HAHHUS, UCIIOJIB3YEMBIX B XUMUU IIPU U3YUYEHHUH BEIIECTB U XUMHYECKHUX
ABJICHUH (HAOJMIOEHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE), HCIIOIb30BATh
CUCTEMHbIE XMMUYECKUE 3HAHUS JJIS HPUHSTHS PEIICHU B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOJIIO/IaTh MpaBUjia MOJIb30BAHUS XUMUYECKOU
MOCy/IOM W Ja0OpaTOPHBIM O00OpYy/IOBaHMEM, a TaK)Ke TMpaBWiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLUMSIMH MO BBIMOJIHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBINOJHATH XUMUYECKUN
SKCIIEPUMEHT (TIPEBPALLECHNS OPraHWYECKUX BELIECTB IPH HArpEBaHUM, MOJYyUYECHHE
STUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEILECTB,



JeHaTypanus OEJIKOB IIPU HAarpEeBaHUU, LIBETHbIE peaKkLUU OENKOB) B COOTBETCTBUU C
[PaBUJIAMU TEXHUKU O€30MACHOCTH MPHU OOPAILLEHUH C BEILIECTBAMU U JJAOOPATOPHBIM
o0opynoBaHuEM, MPEACTABIATh PE3yJIbTaThl XMMHUECKOTO SKCIEpUMEHTa B (hopme
3aliCH YpPaBHEHUU COOTBETCTBYIOIIMX peakiuil U (OpMyIHpoBaTh BBIBOABI Ha
OCHOBE 3TUX PE€3YJIbTaTOB;

TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TEM Konrpoasnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmal padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer
OpraHuYeCKOU
xumuun. Teopus
11 CTDOCHILS 3 bubmnoreka IIOK
' P https://myschool.edu.ru/
OpPraHUYECKUX
COCIMHEHUH A.
M. bytieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
[IpenenvHbie
21 I?IGBOI[O ombI 9 bu6anoreka LIOK
' yr P https://myschool.edu.ru/
— aJIKaHBbI
HenpenensHusbie
JI€BOJOPO/BI:
t P bu6anoreka LIOK
2.2 aJIKCHEI, 6 1
https://myschool.edu.ru/
aJKaJUEHBI,
AIIKIHBI
53 ApomaTtnueckue 9 bu6muoreka [JOK
' YIJIEBOJOPOIBI https://myschool.edu.ru/
[IpupoaHbie
HWCTOYHUKU Bt 10K
noImoTexa
2.4 JIEBOJIOPOJIOB 3 1
It AOPOA https://myschool.edu.ru/
1 UX
nepepadoTka
Hroro mo pazneny 13

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubnunoreka LIOK

31 Crpri. Gexon 3 https://myschool.edu.ru/
AJbIeruasl.
KapGoHogsie
bubnunorexa LIOK
3.2 KUCJIOTHL. 7
https://myschool.edu.ru/
CIoKHbIe
3¢upsI
bubnunorexa LIOK
3.3 Yriesone! 3 1 https://myschool.edu.ru/
Hroro no pazaeny 13

Pasznen 4. A3oTconepxkaiye opranHudeckue coeIuHeHus

AMMHEL. . ox
4.1 AMUHOKHUCIIOTHI. 3 nomoreka L1
https://myschool.edu.ru/
benku
Hroro no paszneny 3

Pazaea S. BbicokomoJ1eKyJISPHbI

€ coeIMHEeHNSA

5.1

TlnacTmaccel.

Kayuyxn.
Bomnokna

bubnunoreka LIOK
https://myschool.edu.ru/

Hroro no pasneny

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoauuecTBO 4yacoB DJIeKTPOHHbIE
Konrpoas  IIpakrnue Aara uudposbie
n/ Tema ypoxa Bee HbIE CKHe Hsysen o0pa3oBaTe/ibH
L ro padoThbI padoThbI " ble pecypchbl
[Ipeamer
OpPraHUYECKOM bubnmnoreka
XHUMHH, €€ 1 1HOK
BO3HHUKHOBEHHE, https://myschool.e
pasBUTHE U du.ru/
3HAUYCHUE
Teopus crpoeHus
OpraHUYECKUX bubnuorexa
coenuHEeHUN A. 1 IHOK
M. bytneposa, eé https://myschool.e
OCHOBHBIE du.ru/
MTOJI0KCHUS
[Ipencrasnenue o
KJIacCU(PUKALHH
OpraHUYECKUX
BEIIECTB. bubnmmoreka
Homenkiarypa 1 HOK
(cucremaTnyeckas https://myschool.e
) ¥ TpUBUAJIbHbBIE du.ru/
Ha3BaHUS
OpraHUYECKUX
BEIIIECTB
AJIKaHBI: COCTaB U bubnuorexa
CTpOEHUE, 1 1HOK
TOMOJIOTHYECKHM https://myschool.e
psn du.ru/
Meran u 3TaH — bubnuoreka
npocreiiune 1 HOK
MIpEICTaBUTENN https://myschool.e
AJIKAHOB du.ru/
AJIKeHBI: COCTaB U bubmmorexa
CTpOEHHE, 1 HOK
N https://myschool.e
CBOMCTBA du.ru/
OTUJICH " 1 bubnuoreka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MIPONWIEH — HOK
npocTeninme https://myschool.e
MpEeICTaBUTETN du.ru/
aJIKCHOB
IIpaxTrueckas
pabora Ne 1. Bbubmnoreka

3 «[lony4yenue IHOK
STUJICHA U https://myschool.e
M3y4YEeHHUE eTro du.ru/
CBOMCTB»
AJKaeHbl.
byranuen-1,3 u Bubnuoreka

9 METHJIOYTaIueH- [HOK
1,3. ITonyuenue https://myschool.e
CHUHTETUYECKOTO du.ru/
Kay4dyKa U pEe3UHbI
ANKHMHBI: COCTaB U
0COOEHHOCTHU
CTPOEHHUS, bubnmoreka

10 rOMOJIOTHYECKUI HOK
psaa. AueTuieH — https://myschool.e
MPOCTEUILIHI du.ru/
MpeACTaBUTENh
AJTKWHOB
Brruncienus no bubnmmoreka

11 YpaBHEHUIO LIOK
XUMHUYECKON https://myschool.e
peaKknuu du.ru/
ApeHsl: 6eH301 U bubnmnoreka
TOJIYOIL HOK

12
TOKCHYHOCTH https://myschool.e
apeHoB du.ru/
I'enetnueckas
CBSI3b bubmmoreka

13 YII€BOLOPOMOB, HOK
IIPUHAJIEKALNAX https://myschool.e
K pa3JIuyHbIM du.ru/
KJ1accam
IIpupoausie
I — bubmmoreka

14 YIJIEBOJOPOJIOB: HOK

MPUPOIHBIN Ta3 U
MOMYyTHBIE

https://myschool.e
du.ru/
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HEe(TSIHBIC ra3bl,

HepTH U
MPOJTYKTHI €€
nepepadoTKu
IIpuponusie
HMCTOYHUKHU
YTIIEBOIOPOOB:
MIPUPOHBIN ra3 u bromorexa

15 MOy THBIC LOK

https://myschool.e

He(TsIHBIC Ta3bl, du.ru/
HeDTH U
MPOAYKTHI €€
nepepadboTKu
KontposnbHas bubnmoreka

16 pabora 1o HOK
paszaeny https://myschool.e
«YTII€BOIOPOABD) du.ru/
IIpenenwvHbie
OJIHOATOMHBIE bubnmoreka

17 CIIUPTHI: METAHOJI HOK
Y 9TaHOIL https://myschool.e
Bonoponnas du.ru/
CBSI3b
MHoroaTomHbIe bubnuorexa

18 CIIUPTBI: HOK
STUJICHTIIMKOIb U https://myschool.e
TJIMIIEPUH du.ru/
®deHo: cTpoeHuE
MOJIEKYJIBI, bubnmnoreka

19 ¢duznyeckue u HOK
XUMHYECKHE https://myschool.e
CBOICTBA, du.ru/
MIPUMEHEHHE
AnbaeTUIbl: bubnuoteka

20 dbopManbaerua u [HOK
aleTalbIeTUI. https://myschool.e
AneroHn du.ru/
OnHOOCHOBHBIE
npeaesibHbIe bubnuoteka

21 KapOOHOBbIE HOK
KHUCJIOTBI: https://myschool.e

MypaBbUHAS U
YKCyCHas

du.ru/
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[IpakTnueckas

paborta Ne 2. bubnmnoreka

99 «CBoiicTBa IHOK
pactBopa https://myschool.e
YKCYCHOH du.ru/
KHUCJIOTBI»
CreapuHoBas 1
OJIEMHOBAs
KHCIIOTHI, KaK EP(I;J;HOTGM

23 HIpCACTABMTENH https://myschool.e
BBICIIIUX durd/
KapOOHOBBIX T
KHUCJIOT
MpbIna kak conu
BBICHIUX bubnmoreka

24 KapOOHOBBIX HOK
KHCJIOT, UX https://myschool.e
MoloI1Iee du.ru/
JICUCTBUE
Crnoxubie 3¢upsl
KaK MPOU3BOIHBIC bubmorexa

HOK

25 KapOOHOBBIX

xucror. THApomH3 https://myschool.e
du.ru/

CIIOKHBIX 3(hpHpOB
XKupsl: runponus, bubnmnoreka

26 MIPUMEHEHHE, HOK
Ouooruyeckast https://myschool.e
pOJIb 5KUPOB du.ru/
Yrnesonasr:
COCTaB,
KJIacCUu(pUKAIHS. Bbubnuoreka

97 Baxneiimme 1HOK
MIPEICTaBUTEIIN: https://myschool.e
TJII0K03a, du.ru/
$pyxrosa,
caxaposa
Kpaxman u bubnuorexa

28 LIEJIF0JI03a KaK 1HOK
MIPUPOHBIE https://myschool.e
IOJINMEPHI du.ru/
KouTponbHas bubnuorexa

29 pabora 1o HOK

pazzuemny

https://myschool.e
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«Kucnopoacoaep du.ru/
J)Kalue
OpraHUYECKUE
COEIUHEHNS
Bubnuoreka
AMUHEL: OK
30 METHIaMHUH U 1 1
https://myschool.e
aHWINH
du.ru/
AMUHOKHUCIIOTEI
Kak aM(pOoTepHbIe
Bbubnuoreka
OpraHUYEeCKUe
HOK
31 COEINHEHHS, UX 1
https://myschool.e
OHOJIOTHYECKOE
du.ru/
3HAYECHHE.
IlenTuael
benku kak bubnuoreka
39 MIPUPOTHBIC 1 LIOK
BBICOKOMOJIEKYJIS https://myschool.e
PHBIE COETUHECHUS du.ru/
OCHOBHEBIE bubnuoreka
33 IMOHATUS XUMUA 1 LIOK
BBICOKOMOJIEKYJIS https://myschool.e
PHBIX COEIUHEHUN du.ru/
OCHOBHEBIE
METOJBI CUHTE3a
Bbubnuoreka
BBICOKOMOJICKYJIS OK
34 PHBIX 1 1
o https://myschool.e
COEIUHEHN.
du.ru/
IInactMaccsl,
Kay4yKH, BOJIOKHA
OBIIIEE
KOJIMYECTBO 34
YJACOB I10

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIInoOHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
2. T'abpuensu O. C, JIeicoBa I'. T'., Beegen—ckas A. I'. Kaura s yaurens.
Xumus. 11 km.:

3. B 2 4.: Meroanueckoe mocooue. — M.: [Ipoda.

4. I'abpuensa O. C, OctpoymoB . I'. O61mias xumus B TecTax, 3aadax,
ynpaxkHenusix. 11 k1. — M.: Jlpoda.

5. Xumus. 11 ki.: KoHTposibHbIE U IpoBEepoUHbIe paboThl K yueOHUKY O. C.
["abpuensna, I'. I'.JIbicoBoit «Xumus. 11 knacc. [Ipodunbnsiii ypoBenby» / O. C.
["abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda.

6.. 'abpuensn O. C, Pemeros I1. B., Octpo—ymoB U. I'., Hukutiok A. M.
['oToBUMCSH K €1M-HOMY roCyJJapCTBEHHOMY dK3aMeHy. — M.: JIpoda

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Beenure Bseauremannsichttp://www.chemnet.ru I'azera « Xumus» u cait mist
yautens «5 uay -collection.edu.ru/collection/chemistry EctectBeHHO-Hay4HbBIC
OKCIIEPUMEHTHI: XUMUs. KOIJIEKIHsI Ha YPOK XHMHU)

http://him.1september.ru Equnas xomtekuus IIOP: TIpeameTHas KouteKus
«XHAMUS»

http://school Poccuiickoro o0meo0pa3oBaTebHOrO MopTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nmKoJIbHAKOB TT0 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK TSI
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA YU4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMHUS

http://www.chemistry.ru JluctaniuonHas oIuMIIHaaa 0 XUMHUU:
TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT
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