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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), npencrabieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenpHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mnpeamera «Xumus» B o0Opa3oBaTelbHBIX opranu3ainusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX IOJNOKeHUN «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
deneparun Ha niepuoj 10 2025 roma» (Pacnopsokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3paboTKe MporpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1mieit ctparerun 00y4eHHsl, BOCIUTAHUS U Pa3BUTUSA 00YUYaIOIIUXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHIentyanbubie nosoxkeHus ®I'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH,
coliepaHusl, Pe3yJIbTaTOB OO0y4YeHHUs U TpeOOBaHUN K YPOBHIO MMOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIlii, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJloBEeKa, a TakKe »HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
o0yyJaroumxcsi Ha YpOBHE CpeJIHEro oOIIero oopa3oBaHUsl CpeACTBAMHU y4eOHOTO
npeaMeTra «XUMHS», COJIEpPKAHUE U TIOCTPOEHHE KOTOPOTO OINPEIECICHbl B
nporpaMMe MO XUMHH C Y4€TOM CHEIM(PUKA HAYKHM XUMUHU, €€ 3HAUYCHUs B
MO3HAaHUM TPUPOABI U B MaTEpUaIbHOW XU3HU OOLIECTBa, a TaKXKe C YYETOM
o0luMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oo1ero oopazoBanus B Poccuiickoii denepanuu.

XUMHUS KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio pojb B
COBPEMEHHOW LUBUJIM3AIMU, B CO3aHUHU HOBOM 0a3bl MaTepUANIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME 1EJOCTHOIO MPEJICTABICHU 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JIaCTAMU MTPUMEHEHHUS.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KakJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha pELICHUE
rII00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIIEBOM, FKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBA.

B coorBercTBUM ¢ OOMMMHM UEISIMH U NPUHLUIIAMH CPEIHEro OOIIEero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOJMMYI0 UM i1  BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEMIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMa, IPOJOJIKEHUS
00pa3oBaHMs B pa3IMUHbBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngomMu  TpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmIas ¥ HeOpraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHUU U3 OOlIeld XUMUM) U
oprannueckon xumuu. GopmMupoBaHHWE NAHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHH.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuaia U 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYECKOM XHMHHM BEIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUUYECKOW TEOPHUHM CTPOCHHS OPTraHUYECKUX
COCAMHEHUI, a TakKe€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
Ope/CTaBlICHU O cTpoeHuu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHMYECKU
aKTHUBHBIX COEOUHEHHI. B Kypce OpraHMyecKoll XUMHH IOJIYYalOT Pa3BUTHE
c(hopMUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[Ton HOBBIM yriOM 3peHUss B mpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3yYEHHbIH HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUUYECKU MaTtepuan Hu (aKTOJIOTMYECKHME CBEJIEHUS O BellecTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIiass U HeopraHUuecKas
XUMHSD)  00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JIOTMUECKUX TO3HIIHM,



riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH H3TOro 3akoHa — OT
000011ar011IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBAaxX W MPUMEHCHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHus jomnosHsercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJIEPKAHMS, HMEIOINIMMHU KYJIbTYPOJOTUYECKUM © MPUKIATHON
XapakTep. OTU 3HAHUS CIHOCOOCTBYIOT NOHMUMAHHUIO B3aUMOCBA3UM XHMHH C
JIPYTUMU HayKaMH, PAacKphIBaIOT €€ poJib B TMO3HABATEIILHOW W MPAKTHYECKOU
NESATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKCHHS K MPOIIECCY
TBOpPYECTBA B 00JACTH TEOPUHM M MPAKTUUYECKHUX MPUIIOKCHUA XHUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XHMMHUEW, KPUTUYECKH OCMBICIMBATh UH(MOpPMALUIO U
OpUMEHATh €€ JUIA TIONOJIHCHUS 3HAHWH, peNICHUS WHTEUICKTYalbHBIX U
AKCIIEPUMEHTAILHBIX MCCIEAO0BATEIIbCKUX 3a/1a4. B 1emom conepkanne yaeOHOTo
npeaMeTa  «XUMHUsSD» ~ JAaHHOTO  YPOBHSL  M3YYEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJISI TMOHHUMAaHUS
bunocodckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHMYECKOro M
OPTaHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, IT03HABAEMOCTh TPHUPOJHBIX SBJICHUM IMyTEM OKCIIEPUMEHTAa U
peuieHus MPOTHUBOPEYMH MEXKIYy HOBbIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELICHUU DKOJIOTMYECKUX MpoOseM, a
TakKe MpoOJIeM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mmane pemenus 3amad  BOCUHMTAHUS, PAa3BUTUS W COIUMATH3AIUN
o0yyJaroumxcsi NpUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEIETICHUI0
collepXaHusi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpMHpPOBAHUE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BOE 3HAYCHUE IS
pa3IUYHBIX BHJOB JICSITCIBHOCTH: pEUICHUS MpoOJieM, TOWCKa, aHalu3a W
00paboTku nHPOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWsS XMMUM KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEACICHUN
COJIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4deHUs IMpeAMeTa HalpaBlieHUEM
NEePBOCTENEHHOW 3HAYMMOCTHU TPAAMIIMOHHO MpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
NEATETLHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C
METOAMYECKOW TOYKM 3pPEHHUs TAKOM NOAXOJ K OIPEACICHUIO LENEU U3ydeHUs
IpeMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUsl TJIaBHBIMU LEISIMU H3y4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) ABIsAIOTCS:

e (opMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH OCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIGHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi TNPUOOpETEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHUEM  IIPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA IeJIel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CUCTEME CpelHero ooliero oopasoanus. CerogaHs B
IpernojlaBaHu  XUMUM B OOJIbIIEH  CTEMEeHW OTHAETCA  MPEANOYTEeHUE
OPAKTUUECKONM KOMIIOHEHTE COJAepKaHHUA OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMYCKHUKA 00II€00pa30BaTEbHON OpraHU3aliy, BIAICIOIIETO HE
HAOOpOM 3HaHWW, a (PYHKIIMOHATHHOW TPAMOTHOCTHIO, TO €CTh crocobaMu U
YMEHUSIMU aKTUBHOTO MOJIYYEHHUS! 3HAHUN U MPUMEHEHUS MX B PEaJbHOM KU3HU
JUTSl peLIeHUs] TPaKTUYECKUX 3aj1ay.

B cBa3u ¢ 3TUM npu M3yYeHHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3ajauu, KakK:

ajanTamnys 00y4aroluXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CHUTYAIUsAX, CBA3AaHHBIX C BEIICCTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHHe y OOyYarolUMXCS  KJIKOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYCHUE [JISi Pa3IMYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl mpo0jeM, oUcKa, aHaln3a U 00paboTku MHpOpMAIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHs OMbITa JAESATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAHWW XHMHHM, a TaKXe /s OLEHKH C TO3ULUN
HKOJIOTHYECKON O€30MacCHOCTU XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MIPUPOIHYIO CPELY;



pa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyYarOIIMXCSl: CIOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETaTh HOBBIE
3HAHMS 110 XMMUU B COOTBETCTBUHM C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIONCKA U aHa/n3a y4eOHOU U
HAyYHO-TIOMYJISIPHONU WH(DOPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWHM U TPOBEACHUH XUMUYECKOTO
HKCIEPUMEHTA;

BOCMIUTAHWE Yy oOOydJarommxcs YOSKIEHHOCTH B TYMaHUCTUYECKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEHICHUH IIOOAIBHBIX MPOOJieM
pPalMOHATBHOTO MPUPOIOIOJIH30BAHUS, TOMOJHEHUS YHEPreTHUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKXe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSI TMOJYYEHHBIX 3HAHUM Ui TPUHATUS TPaAMOTHBIX PEIICHUH B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOoM miaHe cpeaHero oOmiero o00pa3oBaHUS MPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaAMETHON obyactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHD.

OO111e€ YMCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOuiero odpasoBanus, cocrariseT 68 yacoB: B 10 kiacce — 34 ygaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Hefieno).



COJEPXAHUME OBYUYEHUA
10 KIIACC
OPTAHUYECKAS XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyYecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOCHHsI OPraHUYECKHUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBIE 10O0kKeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYeCKUX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIEC CBSI3H.

ITpencraBienne o kiaccupuKaluyu OpraHuyeckux BemecTB. HomeHknarypa
OPraHWYECKUX COEIMHEHHH (CHCTeMaTh4yecKas) M TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEUIINX NPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HUX MPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00Opa3llaMH OpraHMYECKHX BELIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOAECHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALIEHUIO OPIraHUYECKUX BEILIECTB
IpU HarpeBaHuu (TIaBJIeHUe, 00yTrIMBaHUE U TOPEHUE).

YraeBoaopoanl

ATKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKMH psan. MeraH M 3TaH —
OpOCTEHIINE NPEIACTABUTENN AJIKaHOB: (PU3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuu 3aMEnIeHUs] M TOpPEHUs), HAXOXKIECHHE B NPHUPOJAE, NOJIYYCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM Psi. DTUJIEH U NPONWIECH —
OpOCTEHIINE NPEIACTABUTENN AJIKEHOB: (PU3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIpaTallid, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 m mermwiOyramueH-1,3: cTpoeHWe, BaKHEHIINE
XMMHMUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cHHTETHYECKOrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— TPOCTEHIINNA TNPEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (U3HUECKHE H
XMMHMUYECKHUE CBOWMCTBA (pEaklUUU TMAPUPOBAHUSA, FaJOr€HUPOBAHUS, IHApaTalllH,
TOPEHMUSI), TIOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (QU3NYECKHE M XUMHUYECKHE CBOMICTBa
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. T0yoa:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue  ceoticmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTnueckas CBsI3b MEXIYy YIVIEBOJOPOJAAMH, NIPHHAMICKAIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKM YIJIEBOAOPOAOB. lIpupomHblii ra3 M IOIYyTHBIE
HepTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHi), muposm3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUIACTMAcC, KayuyyKOB U PE3UHBI, KOJUICKLIHUU
«Hepts» u  «YTOmp», MOJETMPOBAHHWE  MOJICKYJ  yTIEBOJOPOJOB U
rajJOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bolunicrienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOIIMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB WM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckne W XHWMHUYECKHME CBOMCTBA (PEaKIMH C aKTHUBHBIMHU METaJUIaMH,
rajJJOr€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKa.

MHOroaroMHple  CHUPTBHL. ODTUJIEHIVIMKOAb M  IJIMLIEPUH: CTPOCHHE,
¢uznyeckue W XMMHYECKHE CBOMCTBA (B3aMMOJEUCTBHE CO IIEIOYHBIMHU
MeTajlaMM, KaueCTBEHHAasl peaklus Ha MHOIOATOMHBbIE CHUpTHI). [lelicTBue Ha
opraHusM uesoBeka. [Ipumenenue rimnepusa U 3THIICHIIAKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKME M XHUMUYECKHUE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DOpMANBIAETHA, aleTAIbJIETHA: CTPOCHHUE,
(¢u3nyecKkue U XMMHUYECKUE CBOMCTBa (pEakUMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpeleabHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (pu3nueckre U XMMHUYECKHUE CBOICTBa (CBOMCTBA,
oOmrye IS Kjacca KHCIOT, peakiusl 3TepuuKalnm), moJydeHrne U MpuMeHEeHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK IPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, X MOIOILEE AEUCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas

POJIb KUPOB.



VYrneBonpl:  cocTtaB, KjaccupuKamus — yriaeBoAoB  (MOHO-, M- U
nosicaxapuibl). ['roko3a — npocTeimmii MoHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaoM Meau(Il), okucnenue ammuadyHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poJib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
Hewnosno3bl.  Pu3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (THOpOJu3,
KAaueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpAIICHUIL:
IpOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rugpokcuomM meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmajaa € HOIOM),
IPOBEJICHHUE MPAKTUUECKOU pabOThI: CBOICTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agaun.

Bolunicienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLMH 10 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIMH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHMYecKue coequHeHus. Puzndyeckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe MHIMHA). buosiornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuapl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHenus. IlepBuuHas,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINH Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMsS BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OelIKOB Mpu
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS]

OCHOBHBIE TMOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUHU, CPEIHSIS MOJIEKYJIIpHAs
macca. OCHOBHBbIE METOJIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpU3aIUs U MOJTUKOHIECHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanu3arust MeXpeIMETHBIX CBSI3€H MPH U3YUYCHUN OPTaHUYeCKOW XMMHUU B
10 kiacce OCYHIECTBISICTCS UYepe3 HCIOJBb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHSTHUMN, SBISIONIUXCS CUCTEMHBIMU ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszuka: wmatepusi, DSHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U SAMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCJIKH, YIVICBOMABI, JKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE MPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIIINE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MPEnaparThl, MaTEpPHAIbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEI'O OBHIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM CcpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayyHo-mMeToauyeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-AECATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
o01ero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;



TOTOBHOCTh MU CIIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJCTBOBATHCS B CBOECH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHM, MPHUCYIIUMHU I€IOCTHOM
CHUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIMYHUE MMPABOCO3HAHUS YKOJOTUIECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
LETU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHUsS» IOCTUTAIOTCS B
CAUHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUHM C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HIealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATHBIMH B OOIIECTBE
HOpMAaMH W  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMH  TMpOIeccam
CaMOIIO3HAHUs, CaMOPa3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroImXxcs.

JIuyHOCTHBIE pPE3yibTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILBHOW W TPAKTUYECKON JESITEIBHOCTH
00yYaroIMXCs MO peaau3aluy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJACTaBICHUS] O COLMAIBHBIX HOPMax M TpaBWIaX MEKJIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH MPHU CO3IAHUU
y4e€OHBIX MPOEKTOB, PEIICHWN y4€OHBIX W MO3HABATENIBHBIX 3a7a4, BHITIOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M IIPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTUKY H
apTyYMEHTBI JPYTUX MIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YU4EOHOH JACATEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAaydYHOMY HACIEIUIO
OTE€YECTBEHHON XMMMHU,

YBaKEHHSI K TIPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUYECKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh Pe3yJbTar
JUTNTCIIHBIX ~ HAOMIOMEHNUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U IPAKTUKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU M TMOCIEIYIOIEM
aHajau3e MH(pOpMaIMK O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOM OTEUYECTBEHHOMU
XUMHU,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;



CIIOCOOHOCTH OLIEHWBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICGHUBAaTh CBOE MOBEICHHUE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCJICACTBHI ITHX
MOCTYIIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHusT TpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOM J1€ATENbHOCTH;

MOHUMAHUSI [IEHHOCTH TPAaBWJI WHAMBUAYATbHOTO M  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3I0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS MOCJIECTBUNA U HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypeHUs1);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NESTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAIPHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY U3yUEHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMHUH,

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYAJIbHOW TPAEKTOPUU
obOpasoBanms, Oymymel npodeccuu W peaau3alnud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpeOHOCTEH 00I1eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKUX MpoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOIHON U COLUATIBHOM CpEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUU ISt
pEIICHHS BOMIPOCOB PAIIMOHATIBLHOTO TPUPOIOIIOIH30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOTHON Cpelie, YMEHHS TPOTHO3WPOBATh HEOJIATOMPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U IPENOTBpallaTh UX;



HaJIM4yusl Pa3BUTOr0O 3KOJIOTMYECKOTO MBIIIIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHEeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poJid B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
npeacTaBieHusl 00 OKpyKaroleM MHpPE Kak O €IMHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUU NpoOJIeM COXpaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
HMBWIM3ALMU: B €€ TIyMaHHCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJM B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM, IUILEBOU U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHM YCIOBUMN
YCIEIIHOTO TPyJda M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXKJIOTr0 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJTydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCA JAHHBIX C IEJbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHMUYECKUE 3HAHUSA JUIS
pelieHust npoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTIM TpyJAa B pa3nyHbIX cdepax mpodeccrnoHaTIbHOMI
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIC PE3yIbTaThl OCBOCHHS YYEOHOTO mMpeaMeTa « XUMHsS) Ha
YPOBHE CpeAHEro o0uiero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHpPOBAHUS  MHPOBO33PEHHS  OOydarolMXcs
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYYHbIE MOHATHUSA, OTPa’KaIoIINe



LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOIOB IO3HAHMUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIUS, SIBJICHUE,
IPOLIECC, CUCTEMA, HAYYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIIE0BaHNE, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);
yHHUBEpCajbHble yueOHbIC NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJsSTUBHBIC), obecrieynBaroIIre dhopMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHIIUN 00y4aronXcs;
CIIOCOOHOCTH o0y4JaroImxcst UCIIOJIh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICUCTBHS B IO3HABATEIIBHON U COUUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATBbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICHCTBUSIMU.

OBaanenue YHHBEPCATbHBIMU yueOHbIMH NMo3HABaTEeJIbHBIMHU
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOAITEJIbHO  (popMynupoBaTh U aKTyaIM3UpOBaTh  MNpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENCIIITh 1EJH JCATENbHOCTH, 3ajlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh IMPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU TMOHATUN M YCTAaHABIMBATh MX B3aUMOCBS3b,
WCITOJIP30BATh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUS M KPUTEPUU JJId KJIacCU(PUKAIIMKU BEIICCTB H
XUMHYECKUX PEaKIU;

YCTaHABJIMBATh MPUYUHHO-CIEACTBEHHbIC CBSI3U MEXKIY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXJCeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BBIBObI U 3aKJIFOUCHUS,

MPUMEHSThH B MPOLIECCE MTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIC) MOJIEITH, TPEOOPA30OBLIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUYCCKUN
3HaK (CMMBOJ) DJJIeMEHTa, XuMHUYeckas ¢GopMmylia, YypaBHEHHE XUMHUUYECKOM
peakiuy — TMpU pEIICHWH Y4eOHBIX TMO3HABATEIBHBIX W MPAKTHYECKUX 3ajiad,
MPUMEHSTh Ha3BaHHbIC MOJIEIbHBIE MPEACTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIa/ICTh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMS BEUIECTB M XUMHUYECKUX
peakuuii;

dbopMyIupOBaTh LETHN U 33/a4U UCCIICIOBAHMS, NCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BONPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3BI MO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXJICHUIA;

BJIQ/ICTh HAaBBIKAMH CAMOCTOSITEILHOTO TUIAHWUPOBAHUS W  TMPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOMIOJATh 32 XOJ0M
polecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000111eHUS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIICOBAHMUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJICIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENBCKOW U MPOCSKTHOM
JESITEIbBHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB pEIICHUS NPAaKTHUUECKUX 3a7ad, NPUMEHEHHUIO pa3INuHbIX
METOJIOB ITO3HAHUSI.

3) pabora ¢ nnopmanuei:

OPHUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX uH(popMmammu (HAydHO-
HOMYJISIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IWYHBIX BUAOB U (hopm
IIPEICTaBICHNUSA, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTH U
HEMPOTHUBOPEUHBOCTD;

dbopMyIupoBaTh 3aMpoChl U NPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TIpPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XAMHYECKON WHpOpMAIMEi: TPUMEHATh MEXNpeAMeTHbIe (pu3uueckue u
MaTeMaTHYECKHEe) 3HAKA U CUMBOJIBI, (HOpMYIIbI, a00peBUATyphI, HOMEHKIATYPY;

UCIIONIb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATHUBHBIMH JA€HCTBUSMM:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOI TeMbI B XOJI€ HUaora W/uiu
JUCKYCCUM,  BBICKa3blBaTh  WJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3CHTAlMENl Pe3yJIbTaTOB IMO3HABATEIBHOU JIE€ATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU MPH BHIMOJIHCHUN



XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThI M0 HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluy yYeOHOIro MPOoeKTa U (pOpMyIMpOBaTH BHIBOIbI
10 pe3yjibTaTaM MPOBEAEHHBIX HCCIECJOBAHUM IMYTEM COIJIACOBaHMS MO3ULMUI B
x0J1e 00Cy X IeHHS 1 OOMEHa MHCHUSMH.

OBJlaieHHe YHHBEPCAJbHBIMHU PErysiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
NESATENIbHOCTb, ONpefensas €€ Lelu W 3aJaud, KOHTPOJUpPOBaTh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHIA Mpu
BBIMIOJITHEHUH Y4YE€OHBIX W HCCIENOBATENbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CHMOCOO MX peHIeHHs C YYETOM IMOTY4YeHHMsS HOBBIX 3HAHUHM O
BELIECTBAX U XUMUYECKUX PEAKLUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHAIN3a
U CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAbl, B  (QPOPMUPOBAHUU MBIUUIEHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEeIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpamiéHHas), MOJb, MOJISIpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOAHBIA CKEJEeT, (PYHKIMOHAJIbHASI TpYIINa,
panukan, u30MeEPUs, U30MEPbl, TOMOJIOTUYECKHUIN PAJl, TOMOJIOTH, YTIE€BOIOPOIbI,
KHCIIOPOJ M a30TCOJAEPNKAUIUE COCAUHEHUS, MOHOMEp, IOJHUMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranunyeckux BeniecTB A. M. byTiepoBa, 3ak0OH COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUHN S3bIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BA)KHEUIINX OPraHUYECKHUX BEUIECTB B OBITY U
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEpPHbIC NPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME IOHATHS MPU
ONMCaHHUM COCTABA, CTPOCHUS U NMIPEBPALLICHUN OPTaHUYECKUX COECIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB JISI WJUIFOCTPALUHA HMX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATh MPUHAMICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K OMNPEACIIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojepiKalliue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHMS OTAEJIBHBIX OPraHMYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHoxd, (Gopmanbaerui, aleTalibIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOPpMUPOBAHHOCTh yMEHUSI OMPEICHATh BHUILI XUMHUYECKOHW CBS3U B
OPraHMYECKUX COCAMHEHUSX (OAUHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3NYecKue M XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTEICH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJIEH, MPOIMWIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, STAaHOJ, STUJICHIJHUKOJIb,
rmInepuH, GEHo, aleTanbAeTh]l, MypaBbUHAsI W YKCYyCHAs KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLUN C
UCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTII€BOJAOPOIHOTO
Ceipbst (HedTh, TPUPOIHBIM Ta3, Yrojib), CHOCOOBI MX TEPEepadOTKU U
MPAKTUYECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WMJIM MPOAYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh yMEHHUH BJIAJE€Th CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJAaX HAyYHOIO MO3HAHUs, UCIIOJIb3YyEMbIX B XUMHUH NPYU W3YYEHHUU BEUIECTB U



XUMUYECKUX SIBICHUN (HAO/I0IeHNE, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl IPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOIOATh MpaBMila MOJIb30BAHUS XUMUYECKON
NOCYJIOl ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpallleHUs ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHN TUIAHUPOBATh M BBINOJHATh XHUMHUYECKUN
HKCIIEPUMEHT (IIPEBPALLEHUS] OPTAaHUYECKUX BEIIECTB IPY HArpEeBaHUU, OJyUYECHHUE
ATUJIEHA W M3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKUMHU OPraHUYECKUX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHMM, IBETHBIC PEAKIUU OEJIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpalEHUH C
BEIIECTBAMH U J1A0OpAaTOPHBIM O00OPYJOBaHHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO 3KCIEpUMEeHTa B (opMe 3amucud ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MAacCOBOM
uHbopMaiuu, IHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONAacCHOCTh BO3JICUCTBHUS HAa JKUBBIE OPraHU3MbI OIPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpuMmepax crmocoObl
YMEHBIICHUSI W MPEJOTBPALIEHUS HX BPEIHOrO BO3JACHUCTBUS HA OPraHU3M
YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IO3HAHUSA BEUIECTB U
XUMHUYECKHUX SIBJICHHI;

JUISL  CIENbIX M CHAa0OBUASIIUX OOY4YaloIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpains aisg 3anucu XuMHYeCKUuX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Paszgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Htoro no paszneny 3
Paszaea 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBogOpOAbI — aJIKaAHbI 2
2 HenpenenbHble yrieBoJopoabl: alKeHBI, 6 1
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yriaeBoa0pOoabl 2
54 [TpupoHbIe UCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKkue coeuHeHNs!
3.1 Cnuptel. Denon 3
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 )
CrnosxxHble 3upsI
3.3 VYrneBoanl 3 1




Hroro no pasneny 13
Pa3znen 4. A3oTcoaepskaniue opranHnyeckre coeJuHEeHUst

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy I pHbIE COeIHHEHUSA

5.1 Ilnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Konrpoabrpie  TMpakruieckue fll?-y‘IEHl/lfl :)lﬁ[()l:lI;OBaTeﬂbele
padoThI padoThI pecypesI
| [IpenMeTt opraHuyecKoil XuMuH, €€ |
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopus cTpoeHHst OpraHUYEeCKUX
2 coequnennit A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKEHHUSI
[IpencraBnenue o knaccupukanum
3 opraHuueckux Bemects. Homenknarypa |
(cucremaTudeckas) U TpUBUAIbHBIE
HA3BaHUS OPTaHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYCCKUHU P
5 MertaH u 3TaH — OpocTeuIe |
MMPEACTAaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJEeH U NPONUJIEH — MpocTeiine 1
MMPEACTAaBUTCIIN AJIKCHOB
g [Ipaktrueckas padota Ne 1. «Ilomyuenue | |
STUJICHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. Ilonydenune 1
CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,

10 TOMOJIOTUYECKUH PsAll. ALIETUIIEH —
MPOCTEUIINIA MPEICTABUTEIb AIKHHOB

1 Bpluncienus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYoJI. TOKCHYHOCTH
apeHoB

13 ['eneTnueckas CBA3b yrieBOJOPOAOB,
MPUHAUIEKAIUX K PA3IMYHBIM KJIaccaM
[IpupoaHble ICTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOHBII ra3 U MOIMyTHbIE He(TIHbIC
ras3sl, He(pTh ¥ MPOYKTHI €€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 NPUPOHBII ra3 U MOIyTHBIE He(TIHbIC
ras3sl, HepTh ¥ MPOYKTHI €€ mepepaboTKu

16 KonTponbhast pabota no pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHble OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBa3b

13 MHoOroaTOMHBbIE CIIUPTHI: ITUIIEHIJIUKONIb U
TJIHUIEPUH

19 @DeHOoJI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpreruasl: GopMalbIeTua U
aneTanpaeru]. AeToH

)1 OaHOOCHOBHBIE NpefieNibHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAsl U YKCYCHasI

22 [IpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD)

CTeapI/IHOBaH n OJICMHOBasA KHCJIOThI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mpbuia Kak coJId BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NSHCTBHE
CrnosxxHble 3(DUPBI KaK TPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

%6 Kupsr: Tuiponus, NpuMeHEeHHeE,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaLU.

27 Baxwueiime npeacraBuTeNn: Ti0Ko3a,
¢bpykTo3a, caxaposa

)8 Kpaxman u nemirono3a Kak mpupoHbie
MOJIUMEPBI
KonTtponsHas pabota no pazneny

29 «Kucnopoacoaep:xaiiue opraHuuecKue
COCTMHEHUS»

30 AMUHBI: METHJIAMUH U aHWJINH
AMUHOKHUCIOTHI Kak aMm(poTepHbIe

31 OPraHUYeCKHE COCTMHEHUS, NX
Ouosnoruueckoe 3HadeHue. [lentuabr

19 benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSUHEHUS

1 OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUN

34 OCHOBHBIE METOILI CUHTE3A




[TnacTmacchl, kKaydyku, BOJTOKHA

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUMN.

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




IV ®POBBIE OBPA3OBATE/IbHBIE PECYPCBI 1 PECYPCbI CETU
VHTEPHET
1. Poccuiickast anmekTpoHHas ImKona. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumusa n xusHb»1o - https://hij.ru/
4. ITog6opHa muTepaTypbl o XUMuuIo - http://c-books.narod.ru/
5. Kypnan " 1 centsa6ps” - https://1sept.ru/
6. Vindoypoxk - https://iu.ru/video-lessons
7. COOPHUK CTaTel 0 XMMUYIECKNX 97TeMeHTaX, WITIOCTPUPOBAHHBII ONMCaHEM
SKCIepMMeHTOB. -http://www.periodictable.ru



