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HOACHUTEJBHASA 3AIIUCKA

[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 CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—-11 knaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMeTra «XUMHsSD», COJIEpKAHUE M IMOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHH HalpaBlieHA Ha pPEIIEHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMHUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHus KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBA)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHUs 3HaHWM, pElICHUS HWHTEIUICKTYaIbHbIX H
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢dunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTMYECKUX MpoOliem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONEp)KaHUsI M TOCTPOEHUS TMpeAMeTa MpeAyCMaTpUBAIOT (popMUpOBaHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B TO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeNIbHOM XapaKTepUCTUKHU 1eJied HW3y4eHHUs NpelMeTa HallpaBiieHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K OIPEACIICHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIIMH HM3yYCHHs TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB W XHUMHYECKUX SBJICHUMH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA HeJiel U 3a/lay U3yYCHUS
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTS pEIICHUS TPAKTUUECKHX 3a71ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBaHne 'y OOy4arOmMXcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BaXHOE MECTO B T[O3HAHWUM XHMHHM, a TaKXKe s OLEHKH C MO3UIUHN
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

¢dbopMupOBaHUE U pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe NPHUOOPETEHUsS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUK

[Ipenmer opraHMyecKkOM XWMHUU: €€ BO3HUKHOBEHWE, PAa3BUTHUE M 3HAUYECHUE B IIOJYYCHUH HOBBIX BEIIECTB U
MarepuasioB. Teopus CTpoeHUs opraHudeckux coenuHeHud A. M. bytiepoBa, €€ oCHOBHBIE MOJIOKEHUA. CTPYKTypHBIE
dbopmysbl OpraHuyeckux BemecTB. ['omomnorus, wuzoMmepus. XHUMHUECKash CBS3b B OPraHUYECKUX COCAMHEHHUSX —
OJIMHAPHBIEC U KPaTHBIEC CBS3H.

[IpencraBnenrie o KiaccupuKalid OPraHUMYECKUX BellecTB. HomeHkiaTypa OpraHUYecKuX COCIUHEHUMN
(cucTeMatrnueckas) U TPMBHAJIbHBIC HA3BaHUS BAXKHEUIIIUX MIPEACTaBUTEINICH KIACCOB OPTaHUUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/bl U3YyUEHHUS BEIICCTB UM UX MPEBPAICHUI: 0O3HAKOMJIEHHE C 00pa3liaMu OpraHuYeCKUX
BEIIIECTB U MaTepuajiaMud Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAOIIOJACHHE M OINHUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB IO TMPEBPAIICHUIO OPTraHUYECKUX BEIISCTB MPH HarpeBaHuu (IJIaBJICHUE, OOyTrIMBaHUE U
TOpEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHMU psAA. MeTaH W 3TaH — NPOCTEHINE MPEICTABUTEIN AJIKAHOB:
bu3MUecKkue W XUMHUYECKHE CBOMCTBA (peaklMu 3aMelleHWs W TOpPEHUs), HAXOXIACHUE B MPUPOJE, TMOJIydyeHUEe U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN psAl. DTUIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTEIN AITKEHOB:
dbuznyeckue W XUMUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THUApATallid, OKUCICHUS W
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHECHHUE.

Ankanuensl: OyramueH-1,3 u wmerwnOyrtaauwes-1,3: cTpoeHue, BaKHEHIIME XWMHUYECKHE CBOWCTBA (peakKiius
nonumepusanun). [losydeHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.



AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, FOMOJOTHMYECKUU psii. AUETUIEH — NPOCTEUIINNA NPEACTABUTEND
aJIKUHOB: COCTaB, CTpOeHHE, (U3MUecKue M XMMHYECKHE CBOWCTBA (pEakiuu THAPUPOBAHUS, TaJIOTCHUPOBAHMUS,
TUApaTalry, TOPEHUs), MOJy4YEHUE U TPUMEHEHHE.

Apensl. ben3on: cocTtaB, cTpoeHUE, (PU3NYECKME M XUMHUYECKHE CBOMCTBA (peaklMM TaJOr€HUPOBAHUS U
HUTPOBAaHUS), MOJIyU€HUE U MPUMEHEHHUE. 10ay0n: cocmas, cmpoenue, uauyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NnoayuyeHue u npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKas CBSA3b MEXIY
YTJIEBOIOPOAAMH, IPUHAIEKAIIMMU K Pa3JIMYHBIM KJIACCaM.

[TpuponHble HMCTOYHMKHM yrieBoaoponoB. [lpupoanslii ra3 u mnonyTtHele HeTsHble Tra3bl. Hedpts u  eé
npoucxoxaeHue. CrnocoObl mnepepadOTKU HEPTH: NEPEeroHKa, KPEKUHI (TEPMUYECKHH, KaTalUTUYECKUH), MHPOJIU3.
[TpoaykTsl mepepabOTKU HEPTHU, UX NPUMEHEHHUE B MPOMBILUIEHHOCTH W B ObITy. KamMeHHBIN yronb M HpPOAYKTHI €ro0
nepepadoTKu.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHs BEIIECTB M MX NPEBPAIICHUN: O3HAKOMJIEHHWE C 00pa3lamMu IIacTMace,
KaydykoB M  pe3uHbl, kojulekiuuu «Heptsb» u  «Yroip», MOAEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U
rajJOreHONPOU3BOIHBIX, IPOBEACHUE NPAKTUYECKON PabOThI: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncienuss mo ypaBHEHMIO XMMHUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
MPOJYKTa PEaKMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIIA MTPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[TpenenbHbIE OAHOATOMHBIE COUPTHI. METaHOI U 3TAaHOJ: CTpOeHue, (U3NYECKUe U XUMUYECKUE CBOMCTBA (peaKIiu
C AKTUBHBIMU METaJUlaMH, TaJIOT€HOBOJOPOJAAMH, TOPEHHE), MpUMEHeHHe. BoIopojHbie CBSI3M MEXAY MOJIEKYyJaMu
cnupToB. JIeNCTBHE METAHOJA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoroaromMuble CHUPTHL. OTWIECHIVIMKOIAb W TJMIEPUH: CTPOCHUE, (PU3UUYECKHME W XUMHUYECKHE CBOMICTBa
(B3aMMOJENCTBHE CO IIEJIOYHBIMU METAJUIAMM, KayeCTBEHHAs pEAaKLUHUsd Ha MHOIOaTOMHbIE coupthl). JleiicTBue Ha
opraHusM 4enoseka. [I[pumenenne rmmuepuHa U STUIECHTJIMKOIIS.

®deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKHe U XUMUYECKHUE CBOMCTBA. TOKCHUYHOCTH eHoua. [Tpumenenue gpenona.

Anpaerunpl U kemonsvl. @opManbIerull, aleTaIbIEIU]l: CTPOEHUE, (PU3NYecKne U XUMUUYECKHUE CBOMCTBA (pEaKIUU
OKHUCJIEHUS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHbBIE PEAKLINN ), IOJyUYEHHUE U IPUMEHEHUE.



OMHOOCHOBHBIE TIpe/eTbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAsA U YKCYCHasl KUCIOTBI: CTpOeHUE, GU3NYECKUEe U
XMMHYECKHE CBOMCTBa (CBOICTBa, 0OIIME sl Kjacca KHUCIOT, PeaKius STepuukanuu), NOoJydyeHHE U MPHUMEHEHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIJIOThl KaK IPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MbUIa Kak COJHM BBICIIHX
KapOOHOBBIX KUCIJIOT, UX MOOLIEE IEHCTBUE.

CrnoxHble 3(pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'maponn3 cioxHbIX 3¢upoB. Kupsl. ['naponaus xKupos.
[Ipumenenue xKupoB. bruonornueckas poJb JKUPOB.

YrneBonapl: cocTaB, Kiaccuukamus yrieBojoB (MOHO-, JOU- W Toiducaxapuiabl). [7oko3a — mpocTermmit
MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKyJbl, (U3MUEeCKMe U XHUMHUYECKHE CBOICTBa (B3aMMOJAEWUCTBHE C
ruapokcuiom Meau(ll), okucnenne aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpoKeHUEe TIIOKO3bI),
HaX0XJIEHUE B IPUPOJIE, IPUMEHEHHE, Oroaorudeckas poiib. @otocunres. Ppykro3a Kak U30Mep IITHOKO3bI.

Kpaxman u uemrono3a kak npupoHbie noauMepbl. CTpoeHHre Kpaxmania U HeUTroI03bl. OU3ndecKkue 1 XUMUYECKHUE
CBOICTBA Kpaxmaina (TuApoJIn3, KAYECTBEHHAs! PEaKlus C HOJI0OM).

OKCIIepUMEHTANIbHBIE METOJAbl M3YYEHMsI BEIIECTB U MX MPEBPAILICHUI: MpoBeACHHE, HAONIOJECHHWE U ONHCAHME
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKLUUU OJHOATOMHBIX CIUPTOB (OKUCIIEHHWE 3TaHOJa
okcugoMm wmeau(ll)), MHOroaroMHbeIX cnupTOB (B3auMoOJeWCTBHE TiuuepuHa ¢ ruapokcuaom wmeau(ll)), anbpneruaos
(oKHCIIEeHHEe aMMHaYHbIM pacTBopoM okcupaa cepedpa(l) u rugpokcuaom menu(ll), B3aumoneiicTBue kpaxmalia ¢ HOJIOM),
MIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
MPOJYKTa PEAKLMU MO U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyeckrue coequHeHus. Ou3nueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpumepe rulMHa). bruonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuap.

benku kak mpuUpoHbIE BHICOKOMOJIEKYJIISIpHBIE coequHeHus. [lepBruyHast, BTOpruHas U TpeTUYHasi CTPYKTypa OeIKOB.
XUMHUECKHE CBOMCTBA OEJIKOB: TMIPOJIN3, AeHATYpalisl, KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCNEepUMEHTANbHBIE  METOJbl M3Y4YEHUs BEUIECTB U MX NPEBpAlllCEHUN: HAONIOJACHHE W  OIKCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OEJIKOB IIPU HATPEBAHUU, IIBETHBIE PEAKIIMH OCIKOB.



BbicokoMoIeKYJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIUMEPU3AINH, CPEAHSSI MoJeKylsapHas Macca. OCHOBHBIE METONbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

DKCNepUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB M WX IMPEBpAIllCHUI: 03HAKOMJIEHHE ¢ Oo0pa3liaMi MPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eU NMpU U3YYEHUM OpraHnyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS udepes
UCITI0JIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSATHUH, SIBIISIONIUXCSI CUCTEMHBIMU IS OT/AEIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUHOTO IUKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOpHs, aHAJIW3, CUHTES,
KJIacCU(pUKaIs, TePUOAUIHOCTD, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusrka: MaTepusi, SHEPTHsl, Macca, aToM, SJIEKTPOH, MOJIEKYJa, SHEPTETUUECKUI YPOBEHbB, BEIIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, PU3UUECKUE BEIIMYMHBI U €TUHUIIBI X U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTHYECKH aKTUBHBIC
BelecTBa (OCJIKHU, YTraeBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuUHEpAIbI, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMTAeMBbIE, TOTLINBO, PECYPCHI.

TexHonorus: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THUTAHUS, MOIOIIME CPEACTBA, JICKAPCTBEHHBIE U
KOCMETHUYECKHE TpernapaTsl, MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

[NDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBI 110 XMUMHMM HA BA30BOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHSI OOYYalOIIUMHUCS MPOTPAMM CPEIHEr0 OOIIEero
oOpa3zoBaHusl (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaMeTHbIM). HaydHo-meToauyeckoil OCHOBOW i pa3paboTKu



IJTAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPETHETO OOIIET0 00pa3oBaHUS SBISECTCS CUCTEMHO-IEATECILHOCTHBIN
MOAXOI.

B CcOOTBETCTBHMU € CHCTEMHO-IESITEIBHOCTHBIM TOAXOJAOM B CTPYKTYpE JIUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUsD Ha YPOBHE CPEHET0 O00Iero o0pa30BaHUs BbIJIEICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TpaKJaHCKOHW HWIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITETILHOCTU U CAMOOIIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOCKIEHUN JIMYHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEW M MCTOPUUYECKHUX
TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMU LIEIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHMUS;

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IEHHOCTAMH M
ujeaJaMu POCCUUCKOTO TPakJIaHCKOro OOIIECTBa, MPUHATHBIMU B OOIIECTBE HOPMaMHM MW TIpaBUJIaMHU TMOBEICHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0YyYarOIIUXCS.

JInyHOCTHBIE pPe3ybTaThl OCBOCHHUS TMpeaMeTa « XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITa MO3HABATEIHHOU U
MPAKTUYECKOMN ACSITEIBHOCTH 00YJArONIUXCsl 0 Pean3alliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI O0YYAIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBAXKEHUSI K 3aKOHY U TIPABOIOPSIIKY;

MPECTABICHUS O COIMATIBHBIX HOpMaXxX M MpaBuiiaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETLHOCTH IMPHU CO3/IaHUM YYEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEIbHBIX 3a]1a4, BHIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX MPH aHAIN3€ Pa3TUIHBIX
BUJIOB YUEOHOM €SATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

EHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEYECTBEHHON XUMUMU;



YBa)XEHUS K MPOIIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHHS] XUMHUH, OCO3HAHHS TOTO, YTO
JNOCTH)KEHHSI HAyKd €CThb pe3yibTaT JUIMTENIbHBIX HAOIIOACHUI, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX OHUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MPAKTHKOB;

UHTEpECa W I103HABAaTEIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOLIEM aHanu3e WHGPOpMalUU O MEPEeIOBBIX
JOCTHKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELLCHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
¥ OCO3HAHHME MOCIIEICTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 3/10poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOJAUMOCTH OTBETCTBEHHOI'O OTHOILUEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOtoIeHUsT TpaBuil O€30MacCHOr0 OOpalieHusi ¢ BEUIECTBAMU B OBITY, MOBCEJHEBHOM >XH3HU U B TPYAOBOU
NesTEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUS B CHUTYaLMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCIEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKONW JAESATEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOU M IPYrUX BUAAX ACATEINBHOCTH;

YCTAaHOBKH HA aKTWBHOE y4YaCTHE€ B PEIICHHH MPAKTHYECKHUX 3aJ1a4 COLMAIBHON HANpPAaBICHHOCTH (B PAMKax CBOETO
KJIacca, IIKOJIbl);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3jiudyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIAMBUAYaJIbHOW TpaeKTOpuu oOpa3oBaHus, Oynyumied mnpodeccun u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, NHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[E€JI€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMII€;

MOHMMAaHHUA TJI00ATIHOTO XapaKTepa SKOJIOTHYECKHX MPOo0sieM, BIUSHUS IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOIMMOCTH HCIIONb30BAHUS JOCTHXKEHUH XUMHUHM JJi pEHIeHUs BOIPOCOB PALMOHAIBHOTO
IIPUPOIOIIOJIB30BAHU;

AKTUBHOI'O HEINPUATHUS NEUCTBUU, NPUHOCILIUX BpPEI OKPYKAIOLIEH IPUPOIHOU CPEeAe, YMEHHs NPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE OCIIECTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO IKOJOTHYECKOTO MBIIIJIEHUS, YKOJIOTUUECKOW KYJIbTYpBI, OIBITA IEATEIBHOCTH HKOJOTHYECKON
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTbCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MPAKTHUKE,
CIIOCOOHOCTH U YMEHMSI aKTUBHO IPOTUBOCTOSATH UAE0JIOIHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN
MPaKTUKH;

MOHUMAaHUsl CHenuUKU XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBIIUIEHHSI, CO3/IaHUU LIEJIOCTHOTO MpEJCTaBiICHHUsI 00 OKpYKalolleM MHUpE KaKk O €JUHCTBE NPHUPOJbI U YEJIOBEKa, B
MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MPOOJIEM COXPAaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XHMMHHM [UJIsl COBPEMEHHOM LMBWIM3AIUMU: B €€ TyMaHHCTHYECKOU
HAIPaBJICHHOCTU W BAXKHOW POJU B CO3JaHUU HOBOM 0a3bl MaTEepUaNbHOU KYJIBTYpHI, PEUICHUU TIOOATBHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
pa3BUTUU MEIULIMHBI, 00ECIIEYEeHUH YCJIOBUIM YCHEIIHOTO TPyAa U IKOJOTUYECKHM KOM(MOPTHOM >KMU3HMU KaXKIOrO WieHa
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYyaeMble 3HAHUS JUIS aHAIM3a U OOBSICHEHHUS SIBJICHHMM OKpYXKAIOIIEro MUpa U



MPOUCXOAAIINX B HEM HM3MCHCHHM, YMEHHS JejaTh OOOCHOBAHHBIC 3aKJIFOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIB30BATh XUMHUYECKUE 3HAHUS VIS PEIICHUS MPOOJIEM B PEATbHBIX KU3HECHHBIX
CUTYaIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOU IEATETbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU M0 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax mpodeccuoHaabHOM 1eITeTbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus
BKJIFOYAIOT:

3HaUUMbIe 1T (DOPMHUPOBAHUSI MHUPOBO33PEHUS OOYYAIOUIUXCS  MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC)
OOIIIEHAYyYHbIE TIOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAY4YHOW KApTUHBI MHUpa U CHEUUM(UKYy METOJ0B MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, PHEPTHs, SIBJICHUE, MPOLIECC, CUCTeMa, HAy4YHbIN (akT,
MPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIEA0BaHNUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCalIbHbIC yueOHBbIE IeHCTBUA (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), O00ECIEUMBAIOIINE
dbopmupoBaHrue PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUA U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEIHLHON M COLUAIILHOMN MPAaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMU NeHCTBUSIMMN:

1) 6a30Bble JJOrH4YecKme JeCTBUSL:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

OMpEeNeNATh IEIU IeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;



UCIIOJI30BaTh NPU OCBOCHHWH 3HAHUI NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACIATh XapaKTEepHbIE MPU3HAKU
NOHATUNA M YCTaHABIMBATh MX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIUE TMOHSATHUS NI OOBSICHEHHUS OTAEITHHBIX
(bakTOB U SIBICHU;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUH I KJIACCU(UKALIMU BEUIECTB U XUMHUECKUX PEaKIINM;

yCTaHaBIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIAYKTHUBHBIE, IE€IyKTUBHbBIC, MO AHAJIOIMH), BBIABISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHS;

IPUMEHATH B MpOIEcCe NO3HAHMSI, UCIIOIb3yEMblE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPE0OPa30BhIBATh
MOJIEJIbHBIE TMPEICTABICHUS — XMUMUYECKHI 3HAaK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas (Qopmysa, YpaBHEHHE XUMUYECKOM
peakuuu — MpU PELIEHUU YYEOHBIX IIO3HABATEIbHBIX M NPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE MOJICIbHbBIE
IIPEICTABIICHHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMHUUYECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MIO3HAHUS BEILECTB U XUMUYECKUX PEAKIIUIL;

dopMynupoBaTh 1€MW  33Ja4d  UCCJEIOBAaHMUS, UCIOJb30BaTh IIOCTABJIEHHBIE M  CaMOCTOSITENIBHO
c(hOpMyIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIsl POPMUPOBAHUS TMIOTE3BI IO IPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M MPOBEIEHUS  YUYEHMUYECKMX OSKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONI0AaTh 3a XOJOM IMPOIECcCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBath 0000IIEHUS U BBIBOJAbl OTHOCUTEIIBHO JIOCTOBEPHOCTH PpE3YJIbTaTOB HCCIEIOBaHUS, COCTABIATH
000CHOBAaHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEeNOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY MOWUCKY METOJOB PEIIEHUs NMPAKTUYECKHUX 3a]ad, PUMEHEHHUIO Pa3JINYHbIX METOJ0B
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWHGMoOpManuu (Hay4dHO-NOMYJIApHAs JIUTEpaTypa XHUMHUYECKOIrO
coJlep>KaHusi, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIM3UpoBaTh MH(OOPMAIUIO Pa3IUYHbIX BUAOB U (OpM
IIPEICTABIICHUS], KPUTHYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



(GbOpMyIUPOBATH 3aMPOCKHI M TPUMEHSATH PA3IMYHbIC METOJIBI MIPHU MTOUCKE M 0TOOpEe MHGOPMAITUH, HEOOXOTUMOM IS
BBIIIOJIHEHHS YU€OHBIX 3a7a4 ONpeIeIEHHOrO TUIA,

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMANIbHYIO (DopMy mpeacTaBieHuss uHbopmauu (CxeMbl, rpaduku, JUarpaMmbl,
TaOHIIBI, PUCYHKH H JIPYTHE);

UCIIONb30BaTh HAYYHBINH fA3BIK B KadecTBE CpPEJICTBAa MpU paboTe ¢ XUMUYECKOW HUHPOpMaIueil: MPUMEHSThH
MeXIpeaMeTHbIe (hU3UecKre 1 MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POpMYJITbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€ JMajora W/WIW TUCKYCCHUHU, BBICKa3bIBaTh HJIEH,
(bOpMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBIITOJHEHHS MPEJI0KEHHOMN 3a1a4H;

BBICTYNIaTh C TpE3EHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JACSATEIBHOCTU, MOJYUYEHHBIX CaMOCTOSITEIbHO WU
COBMECTHO CO CBEPCTHHKAMHU IPU BBITOJHEHUU XUMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIETI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJu3alii y4eOHOro NMpoeKTa U (OPMYIUPOBATH BBIBOJBI IO Pe3yJibTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3UILIUKM B X0J1e 00CYKJIeHHSI 1 0OMEHa MHEHUSIMU.

Ogi1aieHHe YHUBEPCAJbHBIMU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJILHO TJIAHUPOBATh U OCYILECTBISATH CBOIO TIO3HABATENbHYIO ESITEIbHOCTD, ONpeeNss e€ Lelu U 3aauy,
KOHTPOJIUPOBAaTh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpEjiaraeMblii alrOpuTM JCHCTBUN TPU BHITIOJHEHUU
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh HaubOosee 3(PPEeKTUBHBIA CIMOCOO UX pPEUICHUS C YYETOM MOJTYyUYEHHUS
HOBBIX 3HAHHUH O BEIIECTBAX M XUMUYECKHUX PEAKITHIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH J€ATEILHOCTH Ha OCHOBE CaMOaHalIn3a U CaMOOIICHKH.



NNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD» OTPaKaroT:

c(OPMUPOBAHHOCTH MPEJCTABICHUM O XMMHUYECKON COCTABIAIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XUMUU B TO3HAHUM SIBJICHUN TPUPOAbI, B (DOPMUPOBAHUHU MBIIIJIEHUS W KYJIBTYpPbl JIMYHOCTH, €€ (YHKIHUOHATHHOU
I'PaMOTHOCTH, HEOOXOUMOM JJIsl pEHICHUs] TPAKTUYECKUX 3a]1ad M IKOJIOTMYEeCKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

BJIQJICHUE CUCTEMOI XMMUYECKUX 3HaHUW, KOTOPasi BKIIFOYAET: OCHOBOIIOJIATAOIIME MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aToMa, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHas (¢opmyina (pa3BEpHyTast U COKpalEHHas1), MOJIb, MOJISIPHAsE Macca, MOJISIPHBINA O0BEM, YIIIEpOJHBINA CKEJIET,
(GyHKIMOHAJIbHAS TPYIINa, paJuKall, ©30MEpHUsi, U30MEPbI, TOMOJIOTHYECKUI Psifl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI U
a30Tco/iepKalllie COEAUHEHUSI, MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUHU U
3aKOHBI (TEOpHUsl CTPOEHUS OpraHuueckux BemecTB A. M. bByrtinepoBa, 3aKOH COXpaHEHHS MAacCChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHWMHMHM; MHMPOBO33PEHUECKHE 3HAHMs, JIEXKallue B OCHOBE IIOHUMAaHHUS
NPUYUHHOCTA U CUCTEMHOCTH XMMMUYECKUX SIBIICHUH, (PaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOIYYEHUH U
0€301aCHOM HCII0JIb30BAHUM BAYKHEHIINX OPTaHUYECKUX BEIECTB B ObITY U MPAKTUYECKOM 1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUI BBISIBISATh XapaKTEpHbIE NPU3HAKA TMOHSATUN, YCTAHABIMBATH MX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TOHATUSA IPU ONUCAHWM COCTaBa, CTPOCHHUS M MPEBPAIICHUN OpPraHUYECKUX
COCIUHCHUM;

C()OPMUPOBAHHOCTh YMEHHUM HCIOJB30BaTh XHWMHUYECKYI0 CHMBOJHMKY JUISI COCTABJIEHHS MOJIEKYJSAPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (POpMyT OpraHUYECKHUX BEIIECTB W YPAaBHEHUNW XHUMHMUYECKHUX DPEaKIIHil,
W3TOTaBJIMBAaTh MOJENHM MOJIEKYJl OPraHWYECKUX BEHIECTB Uil WILTIOCTPALMM MX XMMHUYECKOTO M NPOCTPAHCTBEHHOIO
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIEKHOCTh U3yUYEHHBIX OPraHMYECKHUX BEILECTB [0 UX COCTaBY U
CTPOCHMIO K OMpEeNeIEHHOMY KIIacCy/TpyIie COeIUHEHHM (YriIeBOJOpPObI, KHUCIOPOA U a30TCOAEpKAIUe COCIUHEHMUS,



BBEICOKOMOJICKYJISIPHBIC COCIMHECHUS), JaBaTh MM Ha3BaHUsA Mo cucTematudeckod HomeHkmarype (IUPAC), a Ttaxxke
MPUBOJUTH TPUBUAILHBIC HAa3BaHUS OTACJIBHBIX OPraHUYECKUX BEHIECTB (3TWJICH, MPOIWICH, alleTUJICH, STUIICHTJINKOJIb,
ruuepud, ¢eHoln, (opMmanbaerus, aneTalbIerul, MypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa, OJEMHOBAas KHCJOTa,
CTeapUHOBAas KUCJIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

c(hOpPMHPOBAHHOCTh YMEHUS ONPENEIATh BUIbI XMMUUYECKOW CBSI3M B OPraHUYECKUX COCTUHEHUSX (OJUHApHBIC U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndeckux BemiecTB A. M. bytneposa mis
OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (U3MUYECKUE U XUMUYECKHUE CBOMCTBA THUIIUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMNIICH, alleTHiIeH, OyTaaueH-1,3,
MeTwiOyTagaueH-1,3, OeH30J, METaHOJ], 3TaHOJ], STWICHTJUKOJb, TJIMIIEPUH, (EHOJ, aleTabJIETUJl, MypaBbUHAS H
YKCYCHasi KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, LeJUI0I03a, aMUHOYKCYCHas KHUCJOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXy HUMU YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MPUPOJIHBIN T'a3, YroJib),
CIOCOOBI UX NEPEPadOTKU U MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB MEPEpadOTKY;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHHUS MO XMMHUYECKUM YypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJ/JHOTO BEIIECTBA WJIU MPOJYKTA PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJUUECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO MO3HAHMS, UCIIOJIb3yEeMbIX
B XMMHM TNPU U3YYCHUHU BEIIECTB U XUMUUYECKUX SBJICHUN (HAOMIOJCHHUE, U3MEPEHHUE, DKCIEPUMEHT, MOJCIUPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIC XUMHWYECKUE 3HAHUS IS TMPUHITHS PEHICHUNW B KOHKPETHBIX >KU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

chOpPMHPOBAHHOCTh YMEHUW COOMIOATh TMpaBWia TIOJH30BAHMUS XUMHUYECKOM TMOCY/IOM U JIabOpaTOpHBIM
o0OpyZ0BaHUEM, a TaKXKe MpaBuUjia OOpaIeHUs C BEHIECTBAMHU B COOTBETCTBUU C WHCTPYKIIUSMHU IO BBIMOJTHEHUIO
J1a00paTOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TIJIAHUPOBATH M BBIMOJHIATH XUMHUUYECKUNA AKCIIEPUMEHT (TIpEeBpaIlleHrsT OpraHuuYeCKUX
BEILIECTB [IPU HarpeBaHWM, MOJyUEHUE FTUIIEHA U U3YUEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMK OPraHUYECKUX BELIECTB,



JIeHaTypalus OENKOB IPY HArPEBAHHMH, IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C MPaBUJIAMHU TEXHUKHU O€30M1aCHOCTH
npu oOpalleHHMH C BEIIECTBAMH M JIaOOpaTOpHBIM O00OPYAOBAHHUEM, MPEIACTABISATh PE3YJNbTaThl XUMHUYECKOTO
IKCIIEPUMEHTa B (OopMe 3alHucCH YpPaBHEHHI COOTBETCTBYIOIIUX peaKIMid U (OPMYyITUPOBATH BBIBOABI HA OCHOBE 3THUX
pe3yJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XMMHUYECKYIO HH(OpPMaLHIO, MOIYy4aeMyl0 H3 pa3HbIX
UCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popmManuu, IHTepHET U apyTux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJATh MpaBUiia 3KOJOIMUYECKH 11eJI€CO00Pa3HOro MOBEJCHUS B OBITY U TPYIOBOU
JEATEIbHOCTH B IIEJIAX COXPAHEHUs CBOErO 3J0POBbS U OKPYKAIOIIEH NPUPOAHOW Cpeibl, OCO3HaBaTh ONACHOCTH
BO3JICHCTBHSI Ha )KMBBIE OPTAHU3MBI ONPEIECIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAas cMbIca nokazarens [I/IK, nmoscHATs
Ha MpUMepax CocoObl YMEHBUICHUSI U MTPEIOTBPALLEHUS UX BPEIHOTO BO3/ACHCTBUS HA OPraHU3M YEJIOBEKa;

Uil OOy4YaroMMXCAd C OrPAHMYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSl: YMEHHE NPUMEHSTh 3HAHUA 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIEIBIX M CJIA0OBUIAIIUX OOYYAIOIIMXCS: YMEHHUE UCIIOJIb30BATh PENbe(PHO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
Bpaiing 1uist 3anucu XuMU4eCcKuX (GOpMyIL.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/mm Konrpoabnsie  IlpakTnyeckue
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHHUSI OPTAHUYECKUX COEAUHEHUN A. 3

M. bytieposa

Hroro no paszneny 3




Pasnen 2. YraeBoaopoabt

2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2

99 HenpenenbHble YrIIeBOAOPOIbI: ATKEHBI, 5
' aJIKaJIMeEHb], AIKUHBI

2.3 ApoMaTHYecKue yriieBOAOPO/IbI 2

24 [IpupoaHbIC HCTOYHHUKH YTJICBOJIOPOIOB U 3
' ux nepepaborka
Hroro mo pazueny 13
Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

3.1 Crupter. @enon 3

3.9 Anbaeruabl. KapOOHOBBIC KUCIIOTHI. 7
' Croxubie QUpEbI

3.3 VrieBoasl 3
Htoro no pazneny 13
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHust

4.1 AMUHBL. AMUHOKHCIOTEIL. benkn 3
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos
Ne JlaTa
/i Tema ypoka Beero KonTposabHubie IIpakTuyeckue n3yeHns
padoThI padoThI
1 [Ipenmer oprann4eckon Xumuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OpraHUYECKUX
2 coenuaeHuit A. M. byriepoBa, €€ oCHOBHBIE 1
MIOJIOXKEHHUS
[IpencraBnenue o kinaccuduxanuu
3 opraHuyeckux Beuects. Homenknatypa 1
(cucremaTnydeckasi) U TpUBHAJIbHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifg
5 Meran u 3TaH — OpocTeuImne 1
MPEJICTAaBUTENIN ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIeH U NPOMUJIEH — MpocTeiine 1
IIPEJICTaBUTENIN AIIKEHOB
8 [TpakTrueckas paborta Ne 1. «Ilonydyenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1
CUHTETHUYECKOT0 KayuyyKa ¥ pEe3HHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, 1




TOMOJIOTUYECKHH psiji. ALIETUIICH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

Brluncnenus 1o ypaBHEHUIO XUMUYECKOU

11
peakuuu

12 ApeHbl: 6eH30J1 1 TOJIYOJ. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBsA3b yIiI€eBOAOPOJIOB,
IPUHAAISKAIINUX K pa3IMYHBIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ epepadoTKu

16 KonrtponsHas pabota no pasaeny
«YTIeBOIOpPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: TUIIEHTITUKOIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTaIbACTU/I.
AueroH

91 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHast

99 [IpaxkTuueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHUCIOTBI»




CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK

23 NPEICTaBUTEININ BBICIINX KAPOOHOBBIX KUCIOT

24 Mpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBUE
CrnoxHnble 3(QUpPBI KaK POU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

26 XKupsbr: ruaponus, IpuMeHEeHHE,
OuoJIornYecKas poib KHPOB
YTneBoasl: cocTaB, KilacCH(pUKAIus.

27 Baxwuelinme npeacTaBuTeNu: IiI0K03a,
dpyxTO3a, caxapo3a

08 Kpaxmait u 1esuiosa03a Kak mpupoIHbIe
TIOJTUMEPHI
KonrtponbHas pabota 1o pasaeny

29 «Kucnopoacoaepxaiine opraHuuecKue
COETUHEHUS

30 AMWHBI: METHJIAMHH M aHWJIUH
AMUHOKHUCIOTH Kak aMm(pOTepHbIS

31 OpPTaHWYECKHUE COCTUHEHUS, X
Ouosiornueckoe 3HaueHue. [lenTuapt

39 benku kak mpupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

33 OCHOBHBIC TIOHATHS XHMHH
BBICOKOMOJICKYIISIPHBIX COCTMHEHUI
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.

[InacTmaccel, KaydyyKH, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



