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MNOACHUTEJIBHASA 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 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, 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 crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHusl, 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, MPUCYIINX
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 TPUPOAHOM cpene. Peamusyercs XuMudeckoe 0Opa3oBaHUE
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
NMO3HAHWW TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, 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 MaTepUanbHON 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 U >KM3HH KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHS 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  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HeEOpraHuyeckas 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€eCleYynuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
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 Marepuajga U oOyCIIOBIEHa
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 U JIIEKTPOHHBIX
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
chOpMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHUs MEPBOHAYAILHBIE
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 M3YyYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0IIero 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 OOLIETEOPETUYECKUX UM METOJOJOTUYECKUX MO3UIUH,



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

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W MPUMEHCHHH, a TAK)KE O XUMHUUYECKHX 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 TO3HABATEIHHOW U 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 XMMHUEW, KPUTUYECKU OCMBICIMBATh HMHGOPMAIMIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHUE y OOYyYarOIIUXCS 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] TMPOTUBOPEYUN MEXKIy HOBBIMH (akKTaMH U  TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS U COIUATHM3AINH
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 CpPeTHETO 0OIIero o0pa3oBaHus, MPHU OINpeaeICHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIIbHOCTH YEJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KylbTypbhl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [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 pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ atumMm, conepxaTenbHas XapaKTepUCTUKA LIeJIed U 3a]1ay U3y4CHHS
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnoJaBaHUM XUMUM B OoJbllled CTeNeHH OTAAETCA  MpeArovYTeHHE
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 NOJIYYEHMS 3HAHUM M NPUMEHEHHS WX B PEalbHOU 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  UHTEIUIEKTYyaJbHO  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
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE [UIS Pa3JUYHBIX 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 BIHUSHUS 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 MTOTPEOHOCTSAMH, 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
MBIIIICHUS, HAOIFOAaTeIbHOCTH, 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
PaIMOHAIBFHOTO MPUPOIOIOIBE30BaHNS, TIOTIOTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIb30BAHUS 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).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [ omoisiorus, wu3omepusa. XHUMHYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIHNIN MpeACTaBUTENh AJKUHOB: COCTaB, CTpPOCHHE, (U3UUECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, crpoeHue, (PU3NYECKHE W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TPUMEHEeHue. 10.1y0:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupoaHbple MCTOYHUKH YIVIEBOAOPOJOB. IIpupoaHblii ra3 M NOMYyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €r0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOreHONPOU3BOIHBIX, MTPOBEICHUE NPAKTUUECKON pabOThl: MOJIYYEHHUE STUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BbEMY, KOJMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHME METaHOJIa M ATaHOJIa HA OPraHU3M YEJI0BEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [[pumenenne rauueputa u STUIISHIJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOIMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MIPOBE/ICHUE, HAOJIOJICHUE U ONHCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHUS BEIIECTB U MX MPEBpaICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPaMM CpeIHEro oO0mero o0pa3oBaHus (JAYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMUS» AOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAaMH Y  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIMMHU  MpoIeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaromuxcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUYECOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAyKH €CTh pPE3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpECa M IO3HABATEIBHBIX MOTHBOB B IOJYYEHHH H TOCICAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

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

TOTOBHOCTH OLIEHMBATHh CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMYy U
IICUXUYECKOMY 370POBBIO;

coOtoIeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€301acHOro MOBEJCHUS B CUTYAIUIX, YTPOXKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
MPUPOTHON cpelie, YMEHHsI TPOTHO3UPOBATH HEOJIATOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIIBHOUN
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOIh30BaTh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI YUEOHOIro IMpeameTa «XUMHUs Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEUUPUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4EeOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU Nno3HaBaTeJIbHLIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABIICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KPUTEPUHM MJs KJIaCCU(PUKALUKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHUECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEl: TMPUMEHATh MEXIpeaMeTHbIe ((usudyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEeMOM TEMBI B XOJI€ TUAJIOTa W/HUITN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIHHO MM COBMECTHO CO CBEPCTHUKAMH TTPH BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TpEIjiaraéMblii aJIrOpuT™M JCHCTBUN mNpU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJIM XUMHUW B TIO3HAHWUU SIBJICHHU



npupoAsl, B  (QOPMUPOBAHUU MBIIUICHUS U  KyJbTYphl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XUMHUYECKHI AJIEMEHT, aToM, dJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHUs, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0H COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCHOJIb30BaHUU BAKHEHIIMX OPraHUYECKHUX BELIECTB B OBITY U
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBAa, CTPOCHHUS U MTPEBPAILICHUIN OPTraHUYECKUX COEIUHEHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJl OPraHMYECKHX BEUIECTB JJI WJUIFOCTPALUHU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHMS), JaBaTh KM Ha3BaHUS IO
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIerul], aleTaablIerusl, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHSATH IIOJOKECHHUS TEOPUU CTPOEHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmneprH, GEeHoJI, areTalbIeTH, MypaBbHHAsA W YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbsi (HE(Th, NHPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peaKkIMyd 10 HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO H3 MCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIIOACHUE, N3MEPEHHE, DKCIICPUMEHT, MOACIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJI0M W JlabopaTOpHBIM OOOpYyJOBaHWEM, a TakKe MpaBuia OOpaimieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAHUPOBATH M BBINOJHATH XUMHUYCCKHUUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, ITOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAKIUU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT n 1pyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MblI ONPEACIEHHBIX OPraHUYECKHX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34










HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bceero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
n . N
1 peaMeT OpraHuYecKoil XuMuu, eé 1 0 0 POII
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE 04.09.2023
CraproBas quarioctuka. Teopus
2 i A. 1 0 0 POII
CTpOCHUS OpFaHI/'I.‘leCKI/IX COEIMHEHUI 11.09.2023 6]
M. BytnepoBa, e€ OCHOBHbBIE TIOJIOKEHUS
[IpencraBnenue o knaccuduranum
3 opraHuueckux Bemiects. Homenkiatypa 1 0 0 POII
(cucremaTHyecKasi) U TpUBHATIbHBIC 18.09.2023
Ha3BaHUs OPraHUYECKHX BEILIECTB
AJKaHBI: COCTaB U CTPOCHUE
4 ’ 1 0 0 POIII
TOMOJIOTHUECKUH psifl 25.09.2023
MeraH 1 3TaH — IpOCTEUIINE
5 npencraButenu ankaHo. PK JloObrua 1 0 0 POIII
NpUpOHOTO raza B biarogapuenckom 02.10.2023
paiione
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA. 1 0 0 09.10.2023 PolI
OTWIIEH U IPONMIIEH — MPOCTEMIINE
7 PK." " 1 0 0 POIII
IIPEJICTABUTENIN AIIKEHOB CraBponen 16.10.2023 C)
r. byieHHOBCK
8 [Ipaktuueckas padota Ne 1. «llomyuenue 1 0 1 "BupryanpHas




9TUJICHA U U3YUYCHUC CTO CBOICTBY

23.10.2023

naboparopus”

10

11

Aunkanuensl. byranuen-1,3 u
MeTmioyraauen-1,3. [Tonydenue
CHHTETUYECKOT0 KayuyyKa U Pe3uHbI
AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTHYECKHH PSI.
AleTUIeH — NpOCTEUIINI TPEACTABUTEND
AJIKKHOB

Brruucnenus mo YpaBHCHHIO XHUMHYECKOM
peaKuuu

06.11.2023

13.11.2023

20.11.2023

Wudoypox "Ypoku

xumuu 10 xi"

POIII

Pemy EI'D 2024

12

Apenbl: 6eH3011 U TOnyoJ. ToKkCHYHOCTh
apeHoB

27.11.2023

POIII

13

14

I'eneTnyeckas cBs3b YrieBoaoponos,
IMpUHAJICKAINX K pa3JIMYHbIM KjlaCcCaM

IIpoMeskyTOUHasI aTTECTALUS.
KonrtponsHas pabota no pazaeny
"Vranesonopoast"

04.12.2023

11.12.2023

POIII

Pemy EI'D 2024

15

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOIYKTHI €€ MepepaboTKH.
PK Hedrerazosas npomsinuienHocTs CK

18.12.2023

NHrepHer -
pecypcsl

16

[IpupoaHbIe ICTOYHUKH YTJIEBOJOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rasbl, He)Th ¥ IPOJYKTHI €€ MepepaboTKH.
PK. HedrerazoBast mpOMBIIIIEHHOCTb
bnarogapuenckoro I'O

25.12.2023

WNHTtepHeT-
pecypcsl

17

HpC}IeJ'IBHI)Ie OOJHOATOMHBIC Cl'II/IpTI)IZ
METaHOJI U 3TaHoJI. Bomopoanas cBs3b. PK

08.01.2024

POII




BpGI[HOG BJIMAHHUEC MCTAaHOJIa U 3TaHOJIa Ha
OpraHu3M 4YC€JIOBEKA.

MHoroaroMHbIe CIIMPTHBI: 3TUJIICHTJIMKOJIb 1

18 POII
TJIUIEPUH 15.01.2024

19 ®DeHoJI: CTpoeHUEe nfonexynbl, ¢buznueckue POII
1 XMMUYECKHE CBOMCTBA, TPUMEHEHHUE 22.01.2024

20 Anpaeruapl: GopMaIbICTHI U P3II
aneTajbIerua. AneTox 29.01.2024

91 OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBBIC POII
KHCJIOTBI: MypaBbUHAsI U YKCYCHas 05.02.2024
[TpakTuueckas paborta Ne 2. «CBoiicTBa "BupryanbHas

22 .
pacTBopa YKCYCHOW KHCIIOTBI» 12.02.2024  nmaGoparopus"
CreapuHOBas U OJIEUHOBAS KUCIOTHI, KaK

23 0 POII
MPEJICTAaBUTEIIN BBICIIINX KapOOHOBBIX 10.02.2024
KHUCIIOT

24 MpI1a Kak coiu BI)ICHII/I\)J( KapOOHOBBIX P3II
KHCJIOT, UX MOIOIIEE NEHCTBHE 26.02.2024
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE

25 T POII
KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX 04.03.2024 C
3¢upoB

26 Kupsl: runponus, npuMeHeHue, POII
Ouoyoruveckas poib KHUPOB 11.03.2024
VYrneBoabl: cocTaB, KjlacCUpUKaI.
Baxxneiimme npeactaBuTeNu: TIIIOK03a,

97 dbpykTo3a, caxapo3. PK. Pazsurue HNutepner-
CaJI0BOJICTBA U BUHOTPAOPCTBA B 18.03.2024  pecypcsl

CT1aBponoiabCKOM Kpast U
bnarogapuenckom I'O




28

Kpaxman u uemntono3a Kak NpupoIHbIE
MOJIUMEPBI

01.04.2024

POIII

29

30

31

Amuusl: MeTiiiaMuH 1 anaiaud. PK.
""Ananun" r. CTaBponosib

AMUHOKHUCIOTHI Kak aMm(pOoTepHbIe

OpTraHU4Y€CKUC COCANHEHU A, UX
OHOJIOTMYECKOE 3HAUYEHHE. HeHTI/II[BI

HpOMe)KyTO‘IHaH uroroBasi arreCrauus.

KonTponbnas pabota no paszueny
"Kucnopoaconepxainiyue opraHu4ecKue
COEIUHEHUS

08.04.2024

15.04.2024

22.04.2024

POIII

POIII

Pemy EI'D 2024

32

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS

29.04.2024

POIII

33

34

OcHOBHbIE NOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEMHEHUIN

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM.
ITnactMaccel, kayayku, BosiokHa. PK.
XUMUYECKOE MPOU3BOJICTBO
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN B
CTtaBporoiasCKOM Kpae

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

06.05.2024

13.05.2024

POIII

POIII unTepHeT-
pecypcesl










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

» Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHO€E 00IIIECTBO

«3marensctBO «lIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
["apa H.H. MeToanueckre peKOMEHAAIUH 10 TUIAHUPOBAHUIO YPOKOB XUMHH 1 1

KJIaCcC

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

POIII

Nudoypok "Ypoku xumun 11 xmacc"

"BupryanbHas nadoparopus”






