MHUHHUCTEPCTBO ITPOCBEIIEHUSI
POCCHUIHCKOH ®EJEPAIINN

MuHucTepcTBO 00pa3oBanusi U HAYKu PecnyOauka UHrymerus

I'OY "COW-AC Ne22 r.Hazpaun"

COI''TACOBAHO YTBEPX/IEHO
3am qupekTopa no YBP H.o. nupexropa
Bauanora X.U. CaitnapoeBa X.M.

o [Tpuxaz Ne
HOET??(J)\; 2023r. or« »09 2023r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

mutst ooyuatomuxcst 10 Knacca

ropoa Hazpanb 2023r.



HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpeIHEro oo6mero o0pa3oBaHUs
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 DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TONOKeHH «Crtparernn pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpateruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUS O0YyYarOIIUXCsl CpeCTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CPEHEr0 OO0IIero o0pa3oBaHHs Cpe/CTBaMU Yy4EOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened MW MPUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIIMOHATIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMeHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmIMMH LEISIMH M TPUHLUIIAMUA CPEIHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLMYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuu BemlecTB. CBeaeHUs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAaX BEILIECTB,
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
TEOPETUUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIUH STOro 3aKkoHa — 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
3aKOHOMEPHOCTSX IIpOTeKaHus nonosiHdgercs B Kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IIPOLECCY
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
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHue y OOy4YarOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUs
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYMII MEXKIAy HOBbIMH (haKTaMM U TEOPETUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jarommxcs NPUHATHIE NPOTPaMMON IO XUMHUU MOJAXOJbl K OIpPEAEIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MH(pOpMALIK, HEOOXOAUMBIX JJI MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIep KaTeIbHOM XapaKTEPUCTUKH 1ieJied W3y4YeHHUs MpeIMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO 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 3HAaHWH KaK  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 MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE 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 MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTum, conepxkaTenbHas XapaKTepUCTUKA 1IeJied W 3a/1a4 U3y4deHUs
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 COJEp>KaHus OOy4YeHHUs, OpPUEHTHPOBAHHOM 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 PEIIeHUs] TPAKTHUECKUX 3a7ad.

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
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITETFHOMY HMPHUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX i TPUOOPETEHUS OIBbITa JEATEIBHOCTH, KOTOpas 3aHHUMaeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BAHUS, TIOTIOHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUYECKHUMH SBJICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-Hay4YHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpemHero oOmiero oopa3oBaHus, cocTaBisieT 68 wacoB: B 10 kiacce — 68 yaca
(2uac B HezemIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o KinaccU(pUKAIMM OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHMYECKMX BEIIECTB W MaTepuajgaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MeraH u dTaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3MUYECKHME U XUMHUYECKHE CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusauuu). [lodyyeHue CHUHTETHUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOT€HUPOBAHUs, TUIpaTaliH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYeHue U npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTKku HeTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0Opa3laMu IIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XUMHYECKOM peakuumu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa M 3TaHOJIa HA OPTraHu3M YellOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKUEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBonmpl:  cocTaB, KjaccuUKanus ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKoMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MPEBpAILLCHUIL:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoInIHoCTb, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI TI0 XMMHUM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYUYaIOIIMMHKCS MPOrpaMM CPEAHEro OOIIEro
oOpa3zoBaHust (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaMeTHbIM). HayduHo-meToauueckoil OCHOBOWM aJig pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEHEro oOIero oopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIN
MOJXOI.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS
npeaMeTa « XMMUsH Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus BBIJEICHBI CIIEIYIONIUE COCTABIISIIOIIHIE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHMCKON TpPaKJAaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJOTUUECKON KyIbTYpPbhl U CIIOCOOHOCTH CTABUTh 1IEIU U CTPOUTH KU3HECHHBIC MJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAlOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKHMMH, COLMOKYJIBTYPHBIMHU, IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU HU
ujealaMi POCCHUICKOTO TPaKIAHCKOTO OOIIeCcTBa, MPUHATHIMU B OOIIECTBE HOPMaMW W TIpaBUJIAMH TIOBEICHMSI,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH OOYYaIOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOMN ACATEIBHOCTH 00YJAIONTUXCS TI0 Pea3aIliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHUSI O0YJAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHHUS K 3aKOHY U MPABOTIOPSJIKY;



MPEJCTABIICHUS O COLIMATBHBIX HOpMaX U MpPaBUJIaX MEKIUYHOCTHBIX OTHOIIICHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI JPYTUX MPU aHAIU3E Pa3IUYHbIX
BUJIOB y4€OHOU J1eITeNbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTIDKEHHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAOMIOACHHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca W IMO3HABATEJIbHBIX MOTHUBOB B MOJYYEHUHM M TMOCIEAYIONIEM aHadu3e HHQPOpMAIMU O MEePEeIOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSIMU, U TPUHUMATH OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHME MOCJIECTBUI 3TUX MOCTYIKOB;

4) GpopMupoBaHNs KYJbTYPbI 310POBbSI:

MOHUMAHMS IIEHHOCTEN 3I0POBOrO M Oe30macHOTo o0pasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHNs TpaBMJI O€30MacHOr0 OOpalleHusi ¢ BeUlecTBaMH B OBITYy, MOBCEIHEBHOM JXHU3HM U B TPYIOBOM
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIWBUIYATBHOTO M KOJUIEKTHBHOTO OE€30MaCHOTO TIOBEJACHUS B CHUTYaIMSIX,
YTPOXKAIOIINX 370POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUSATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATHBHON KOMIIETCHTHOCTH B YYEOHO-HCCIICIOBATEIBCKON JEATEIBHOCTH, OOIIECTBEHHO TIOJIC3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMaIbHON HAmpaBJIEHHOCTH (B paMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3jiudyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAaHUI 110 XUMUH;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HWHIWBUIYyAJIIBHOW TpAaeKTOpUH o0Opa3oBaHusi, Oyaymied npodeccun u
peanu3anuu cOOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTENH K XUMUU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEIECO00Pa3HOr0 OTHOIICHUS K TPUPOAE, KAK HCTOYHUKY CYLIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUW XUMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
IPUPOAOTIOIH30BAHNUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIAronmpUsITHBIE YKOJIOTHYECKUE TTOCIICICTBUS MPEANTPUHUMAEMBIX JCHCTBUN U MPEIOTBPAIIATh UX;

HaJM4yusl pa3BUTOrO IKOJOTUYECKOTO MBIIIJIEHUS, YKOJIOTUYECKON KYJIbTYpPbl, ONbITA JEITEIbHOCTH IKOJIOTHUYECKON
HaIpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAILHOW MPaKTHUKE,
CIIOCOOHOCTH M YMEHHS aKTUBHO ITPOTUBOCTOSITH UICOJIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MPaKTUKH;

MOHWMAaHUS CHEeUU(PUKM XUMHHM KaK HayKd, OCO3HaHHUS €€ poju B (POPMHUPOBAHUHM PANMOHAIBHOTO HAYyYHOTO
MBIIIEHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUsI 00 OKpYKAlOUIEM MHpPE KaK O €IUHCTBE MPUPOJbl U YEIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;



yOexAEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU [UJIsl COBPEMEHHON IMBWIM3AlMU: B €€ TyMaHHUCTUYECKOM
HANpPaBJIEHHOCTH ¥ Ba)XHOW pPOJIM B CO3JaHMM HOBOM 0a3bl MaTepualbHOM KyJIbTYpbl, PEIICHUU TI00aTbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOM, DHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW OE30MacHOCTH, B
Pa3BUTHU MEAMIMHBI, 00ECTICUEHUU YCIIOBUM YCHEIIHOTO TPYyJAa U SKOJOTHYECKH KOM(OPTHOM KM3HHM Ka)XJOro 4jieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJb30BaTh MOJyYaeMbl€ 3HAHUA I aHalIu3a U OOBSCHEHHS SBJICHUW OKPYXAIOLIEro Mupa U
OPOUCXOASAIIMX B HEM H3MEHEHHMH, YMEHHUS JieJaTh OOOCHOBAHHBIC 3aKIIOUYEHHS HAa OCHOBE HAy4YHBIX (DAaKTOB H
MMEIOLIUXCSA JAHHBIX C LIEJIBIO MTOJIYyYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS ISl pELICHUsI TPOOJIEM B pealibHbIX KM3HEHHBIX
CUTyalusX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON AESTEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodheccuoHaabHOU NeITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3ybTaThl OCBOCHUS yUeOHOro MpeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAFOT:

3HauUMMble Uil (OPMHPOBAHUS MHUPOBO33PEHHS OOYHAIOIMIMXCS MEXIMCHMIUIMHAPHBIE  (MEKIPEAMETHBIC)
OOLIEHAYYHbIE TIOHSTHS, OTPAXKAIOIIME LETOCTHOCTh HAy4YHOW KApTUHBI MHUpAa U CHEUUM(PHUKYy METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIA (axT,
NPUHILIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNe, HAOIIOAeHIE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBanre PyHKIIMOHATILHON TPAMOTHOCTH U COIIMATIbHOM KOMITETEHIIMH 00YYaroIUXCs;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaIbHbIC yUeOHbIE IEUCTBUS B TIO3HABATEILHON M COIUANILHOM MPAKTHKE.



MeranpenMeTHblE  pe3yJbTaTbl  OTPAXKAIOT  OBJIAJCHUE YHHUBEPCAJbHBIMU  yYEOHBIMM  IO3HABATEIIHHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMH;

WCIMOJIb30BaTh TMPH OCBOCHUHU 3HAHWN MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIJACIATh XapaKTEpHBIC IPU3HAKU
MOHATUM M YCTAHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSATHUS JJII OOBSICHEHUS OTISIbHBIX
($haKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHHS,

MPUMEHSThH B TIPOIIECCE MO3HAHMUSI, UCTIONBb3YyEMbI€ B XUMUU CUMBOJUYECKHUE (3HAKOBBIC) MOJIETH, MPEeoOpa30BbIBaTh
MOJIEIbHBIE TIPEJCTABICHUS — XMMHUUYECKUN 3HAaK (CHMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUUYECKOU
peakiuu — MpU PEIICHUM Y4eOHBIX IMO3HABATEJbHBIX U MPAKTUYECKUX 3aJad, MPUMEHSATh HA3BAaHHBIC MOJICIbHbIC
MPE/ICTaBICHUS ISl BHISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopmynupoBaTh [EJIM M 3aa4d  KMCCJIEIOBaHUS, UCIOJb30BaTh  TOCTABJICHHBIE MW  CaMOCTOSITEILHO
chOpMyIMPOBAHHBIC BOMPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHKS U OCHOBHI JIJIs1 (POPMUPOBAHUS TUTIOTE3BI TTO MMPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAaHUA WM MPOBEJACHUS  YUYCHHYECKUX  OAKCIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUsI HaAOII0JaTh 3a XOJOM IIpollecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBaTh 0000IIEHNS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O TIPOJIETaHHOM paboTe;



npuoOpeTaTh OMNBIT YYEHWYECKOW HMCCIIEOBATEIbCKOM M MPOEKTHOW NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TMOHMCKY METOJOB PELIEHUs MPAaKTUYECKHX 3a]ad, PUMEHEHHIO Pa3IMYHbIX METOJOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBAThCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManuu (Hay4yHO-TOIMYJIsIpHAs JHUTEepaTypa XHMHUYECKOTO
COJIEpKaHusl, CIIpaBOYHBIE MOcoOUs, pecypchl MHTepHeTa), aHamu3upoBaTh MHPOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBINIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYyYHBIH #A3BIK B KadeCTBE CpPEJCTBAa IMpU padboTe ¢ XHUMUYECKOM HHpopManueil: MNpUMEHSTbH
MeXIpeaIMeTHbIE ((PU3NUECKUE U MaTeMaTHYeCKUE) 3HAKU U CUMBOJIbI, POpMYJibl, a00peBUATYpbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJA€ JAuajiora W/WIM JUCKYCCUH, BbICKa3blBaTh HJIEH,
(bopMyIMpoBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEJIOAKEHHON 3a1auH;

BBICTYNATh C TMpPE3EHTAlUeN pe3yJbTaTOB IMO3HABATEIbHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WIIU
COBMECTHO CO CBEPCTHHKAMU IPHU BHINOJHEHUH XMMHUYECKOTO SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peain3alii Y4eOHOro NMpoeKkTa U (POPMyIHpPOBATh BBIBOJIbI IO pe3yiIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHUM IMyTEM COTIIACOBAHMSI MTO3UIIMHI B X0/1€ 00CYK/IeHUSI U OOMEHa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alropuT™m ACHCTBUN MpPU BHINOJHEHUU



y4eOHBIX M HCCIIEIOBATENbCKUX 3aj]1ad, BbIOMpaTh Hanbosiee 3PPEKTUBHBIN COCO0 MX PEUICHUS C YU4ETOM IMOIYYCHUS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHudeckasi XUuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCThH MPEJCTABICHUN O XMMHYECKOM COCTABISIONIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, POJIU
XUMHUU B TIO3HAHWM SIBJICHUN TPUPOJBI, B (POPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHOU
rPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs MPAKTUYECKUX 3a]1a4 U SKOJOTHYECKU 0OOCHOBAHHOI'O OTHOIIECHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAIONINE MOHATHSA (XUMUYECKUNA DIIEMEHT,
aToM, DJIGKTpOHHAs O00O0JI0YKa aroMa, MOJEKylIa, BaJeHTHOCTb, JJIEKTPOOTPUILIATETLHOCTh, XHUMHYECKasi CBS3b,
CTpykTypHas dopmyna (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJIAPHAsE Macca, MOJSIPHBIA 00BEM, YIIIEPOAHBIA CKEJET,
byHKIIMOHANMBHAS TPYMNa, paauKall, U30MEPHs, U30MEPHI, TOMOJIOTHYECKHUUN Psii, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO U
a30TCOJIEpKalllle COCAUHEHHUSI, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUHU U
3aKOHBI (TEOpHUsS CTPOEHHS oOpraHnueckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHUS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XWMHH; MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IIOHUMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUM, (DAKTOJOTMYECKUE CBEJACHUS O CBOMCTBAX, COCTaBe, MOJIYYECHUH U
0€30IMacHOM MCTOJIb30BAHUM BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TIOHSATHUN, YCTAaHABJIMBATH HX B3aUMOCBS3b,
WCIMOJIB30BaTh COOTBETCTBYIOIIME TIOHATHUS IIPU OIMCAHWUU COCTaBa, CTPOCHUS W MPEBPALLICHUN OPTraHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTh YMEHHUH UCIIOJIb30BaTh XUMHUYECKYH) CHUMBOJIMKY JJISI COCTaBJIEHUS MOJICKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOW) (POpMyT OpraHMYEeCKHUX BEIIECTB W YPABHEHHH XUMUYECKUX PEAKIIUMH,



W3TOTaBIMBATH MOJIETH MOJIEKYJ OPTaHWYECKHX BEIICCTB IS WJUTFOCTPAIIMH WX XUMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOEHHUIO K OIpEACIEHHOMY KJacCy/TpyIIe COCAMHEHUM (yTiIeBOJOPOAbI, KACIOPOA U a30TCOACpKAIINE COCTUHEHUS,
BBICOKOMOJICKYJIIPHBIE COCJMHEHHA), JaBaThb UM Ha3BaHUs Mo cuctematudeckoi HoMmeHkinatype (IUPAC), a Ttaxxke
MPUBOJINTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHMYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHJICHTIINKOIb,
mmnepuH, ¢eHos, GopMalbIerua, aleTalbIeTH, MypaBbHHAs KHCIOTa, YKCYCHAas KHCIOTa, OJICMHOBAs KHCIIOTA,
CTeapUHOBAas KUCJIOTA, TIII0K03a, GPYyKTO3a, KpaxMall, IeJUTI0N103a, TIUIIKH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIb XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHSI TEOPUH CTPOSHUS OpraHudecKkux BemecTB A. M. bytieposa ais
OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKUE CBOMCTBA THUIIUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKUX BELIECTB (METaH, 3TaH, ATHIICH, MPONWICH, alleTUiIeH, OyTaaueH-1,3,
MeTwiOyTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, STWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTu/l, MypaBbUHAS H
YKCyCHasl KHMCJIOTBI, TJIFOKO3a, KpaxmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCIIOTa), WILTIOCTPUPOBATh TCHETHYECKYIO CBS3h
MEXIy HIMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKITUI C UCTIOJb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIIOCOOBI UX TIEPEPA0OTKHU U MPAKTUIECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu;

c(hOpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIUYMCICHUS N0 XUMHUYECKUM YpaBHEHUsSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIICCTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIICCTB
WJIU TIPOJIYKTOB PEAKIIHH);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUU (HAOIIO/IeHUEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCITOJIP30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHAS PEIICHHH B KOHKPETHBIX J>KM3HEHHBIX CHUTYyaIlUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMCHCHHUEM;



c(OpMUPOBAHHOCTh yMEHUW COOMIOJATh TpaBWia TOJB30BAHUA XUMHYECKOW TMOCYI0M u JabopaTopHBIM
o0OpyZOoBaHUEM, a TAaKXKe MpaBuja OOpaIeHUs C BEMIECTBAMU B COOTBETCTBUU C HWHCTPYKIIUSMH TIO BBITIOJHEHHUIO
71a00pATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUS] OPraHUYECKUX
BEILECTB MPU HAIPEBaHUH, MOJYyUYECHUE ITUJICHA U U3YUCHHUE €r0 CBOMCTB, KAU€CTBEHHbIC PEAKIIMM OPTaHUYECKUX BEIIECTB,
JIeHATypanus OCIKOB MPY HAarpEBaHHH, I[BETHBIE PEAKITNN OCJIKOB) B COOTBETCTBHUHU C MPABWJIAMH TEXHUKHA 0€30TIaCHOCTU
npu oOpameHuy C BEMIECTBAMH H JIA0OPATOPHBIM OOOpPYAOBAHHEM, TPEIACTABIATH PE3yIbTaThl XHUMHUYECKOTO
DKCIIEpUMEHTa B (hOpME 3amucCH yPaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U (POPMYJIHMPOBATH BBHIBOJBI HA OCHOBE ITHUX
pe3yJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpeACTBAa MAacCOBOUM HH(popMannu, UHTEpHET U IpYyTuX);

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBUiia YKOJOTHUECKHU 11€JIECO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOI
JEATEIIbBHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEW MPUPOAHON Cpeabl, OCO3HABaTh OINACHOCTH
BO3JICMICTBHUS HA KUBbIE OPTaHU3MbI ONPEJAEIEHHBIX OPraHUYECKUX BEIECTB, OHMMAas cMmbica nokaszatens [I/IK, noscHsaTe
Ha MpUMepax CrocoObl YMEHBIIICHUS U TPEAOTBPAIICHUSI UX BPEAHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIs. 00YYaroIMXCcsi ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE TMPUMEHSTH 3HAHUSI 00 OCHOBHBIX
JIOCTYMHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CICTIBIX M CIIA0OBHUIAIINX 00YUAIOIIMXCS: YMEHHUE MCII0JIB30BaTh PelIbe(pHO-TOUCUHYIO CUCTeMy 0003HaueHu JI.
bpaiins niis 3anucu XuMHIecKux hopMyll.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iesioB K - ata nu(ppoBbIe
/i 1 TeM IPOrpaMMBI Beero OHTPOJIbHBIE pakruyeckue /A 06pazoBaTebHbIE
padoThI padoThI pecypee
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
IIpenmer oprannyeckoi Bubnunoteka LLOK
XUMUH. Teopns CTpOECHHS https://m.edsoo.ru
1.1 p P . 6 0 0 7,8,14,15,21,22.09 P
OpraHMYeCKUX COCAUHCHUU Bubnunoteka PILL
A. M. bytneposa https://resh.edu.ru
Hroro no pazneny 6
Paznea 2. Yriesogopoasbl
Bubnanoteka LLIOK
IIpenensHBIC YTICBOAOPOIEI https://m.edsoo.ru
2.1 pel YHICBOROPOX 4 0 0 28,29.09, 5,6.10 ps://
— aJKaHbI Bubnmoteka PILL
https://resh.edu.ru
Bubnanoteka LLIOK
HenpenensHeie
59 12 1 1 12,13,19,20,26,27.10, https://m.edsoo.ru
. JICBOJOPOBI: alIKEHEI,
YIIEBOLOPOA 9,10,16,17,23,24.11 Bu6avoTeka P3LL
alKagne an
KAHCHDI, AITKHHET https://resh.edu.ru
Bubnunoteka LLOK
ApomaTnyeckue https://m.edsoo.ru
2.3 P 4 0 0 30.11,1,7,8.12 ps://
YIJIEBOIOPOIbI Bubnunoteka P3LL
https://resh.edu.ru
ITpupoaHBIE NCTOYHUKHA Bubnunoteka LLOK
2.4 PHpOA 6 1 0 14,15,21,22,28,29.12 4

YIJIEBOJIOPOIOB U UX

https://m.edsoo.ru




nepepaboTka

Hroro no pazneny

26

Bubnunoteka PILL
https://resh.edu.ru

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

Bubnnoteka LOK
https://m.edsoo.ru

3.1 Cruptel. @enon 6 11,12,18,19,25,26.01 EuBmoTexa P3LL
https://resh.edu.ru
32 AJbpaerunsl. Kap60HOBI)Ie 14 1,2,8,9,15,16,22,23,29.02,
KHCTOTHI. CII0XKHBIE 3PHUPBI 1,7,14,15,21.03
3.3 VYriaeBoasl 6 22.03,4,5,11,12,18.04
Hroro mo pazueny 26

Pa3znea 4. A3oTconepxkamue OpraHudecKue coeuHeHust

41 AMUHBI. AMUHOKHCIIOTBHI.
' Benku

6

19,25,26.04, 2,8,15.05

Hroro no pazneny

6

Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

[Imactmaccel. Kayaykn.

51 4 16,23,24.05
Bosokna
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4yacoB

Bcer | KoHTpPOJIBLHBI
0 e padoThI

IIpakTHYecku
e padoThI

Jara
HU3y4YeHH
|

[Ipenmer u 3HaueHue
OPraHU4eCKOW XMMHH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIUHEHUN

7.09

Teopust ctpoeHus
OpraHNUYEeCKUX
coenuHeHud A. M.
byrneposa

8.09

DNEKTPOHHOE CTPOCHUE
aToma yriepoja
(ocHOBHOE U
BO30YKIEHHOE
coctosiHus ). Banentuoie
BO3MOYKHOCTH aTOMa

yriepoaa

14.09

Xummnyeckas cBasb B
OpPraHMYEeCKMX CoegMHEHUSX.
MexaHn3mbl 06pa3oBaHuA
KOBaNeHTHOM cBA3MY,
cnocobbl paspbiBa cBA3EM

15.09

IIpencrasnenue o
KIacCU(pUKALUU U
CUCTeMaTH4eCcKas
Homenkiarypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

21.09

AJKaHbBI: TOMOJIOTUYECKUIA
psin, obmas gpopmyia,
HOMEHKJIaTypa
M30MEpUs, IEKTPOHHOE
IPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYJT

22.09

duznueckue n

28.09




XAUMHUYECKHE CBOUCTBA
AIKAHOB

HaxoxaeHue ankaHoB B
npupoe. Criocoosl
MOJIYYCHUS] U IPUMEHEHUE
aJIKaHOB

29.09

[uknoankaHsel: 001mas
dbopMyIa, HOMEHKIIATypa
U U30MepHUsi, 0COOCHHOCTH
CTPOCHUA U XUMUYICCKHUX
CBOMCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

5.10

10

Pemenne pacu€THbIX
3a/1a4 Ha OMpe/eIeHUE
MOJIEKYIISIPHOM (OPMYIIBI
OpPraHUYECKOT0 BEIleCTBa
10 MacCOBBIM JOJISIM
aTOMOB 2JIEMEHTOB,
BXOJAIIUX B €T0 COCTAB.
Cucrematuzanuus u
000011IeHIE 3HAHHI 110
TeEME

6.10

11

Konrtponsnas padora Nel
no reme:IIpenensusle YB

12.10

12

AJIKEHBI: TOMOJIOTUYECKUI
psin, obmas gpopmyia,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
IPOCTPAaHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykTypHas 1 1uc-
TpaHC-H30MEPHS ATKEHOB

13.10

13

duznueckue u
XUMHYSCKHE CBOMCTBA
ankeHoB. [TpaBuiio
MapkoBHHMKOBa

19.10

14

Crioco6bI nostyueHust u
IpUMEHEHHE aJKCHOB

20.10

15

[IpakTuueckas pabora Ne
1 mo Teme "llonyuenue
ATUJICHA U U3YUYEHHUE €TO
CBOMCTB"

26.10




16

AJNKaaueHbI:
COMPSIKEHHBIE,
M30JIMPOBAHHBIE,
KYyMYJIUPOBAHHBIE.
OcobeHHocTH
AJIEKTPOHHOT'O CTPOCHUS

27.10

17

XUMHUYECKHE CBOUCTBA
CONPSDKEHHBIX JTUCHOB U
CIIOCOOBI TIOJTYYCHHS.

9.11

18

AJIKUHBL:
TOMOJIOTHUECKUUN PsijI,
oOmras ¢popmyina,
HOMEHKJIaTypa,
3NEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII,
¢u3nveckre CBOUCTBA

10.11

19

XHUMHUYECKHE CBOMCTBA
AJIKUHOB

16.11

20

CriocoOsbI nostyueHust u
NpUMEHEHHE alTKHHOB

17.11

21

Pemenue 3agau: pacu€Tsl
110 YPaBHEHHUIO
XUMUYECKON pPeaKun

23.11

22

KonTpoabnas padora Ne 2
no teme :HenpenenbHeie
VB

24.11

23

ApeHBI: TOMOJIOTHYECKUIT
pan, obmas Gopmyna,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIT
OeH30I1a U TOJIyoJIa, UX
¢du3nueckue cBoiicTBa

30.11

24

XuMHUYECKHE CBONCTBA
OeH301a: peaKkIun
3aMeIeHUs

1.12

25

XHUMHYecKre CBOMCTBA
TOJTYOJIa: PEAKIIH
MIPUCOCTUHEHHSI,
OKHCJIEHHE TOMOJIOT0OB

7.12




OeH3oJa

26

CriocoObI nostyueHust u
PUMCHEHHE apCHOB

8.12

27

I'eneTnueckas cBI3b
MECXKAY pa3IndHbIMU
KJracCaMu yrji€BogopOJ0B

14.12

28

Pac4éthl mo ypaBHEHUAM
XUMHUYECKHX PEAKIIHA.
CucreMarusamnus u
000011IeHrEe 3HAHUH 110
TeME

15.12

29

[IpupoansIii ras.
[ToryTHbIe HEDTAHBIE
rassl

21.12

30

KamenHslit yrous n
MPOIYKTHI €T0
nepepaboTKu

22.12

31

HedTp 1 ciocoOsr eé
nepepadoTKH.
[IprMeHeHnne npoayKTOB
nepepaboTku HedTH

28.12

32

Cucrematuzanuus u
000011IeHIE 3HAHHI 110
pazneny "YrieBopopost”

29.12

33

Pewenne
ynpaxHeHuil."YB"

11.01

34

IIpenenbubie
OJIHOATOMHBIE CITUPTBHI:
TOMOJIOTHYECKUHN P,
obmas popmyna,
CTpOEHHE MOJIEKYI,
U30MepHUsl, HOMEHKIIaTypa,
KJ1acCU(pUKanus,
¢du3nueckre CBOUCTBA

12.01

35

XUMHYECKHE CBOWCTBA
MpeACIbHBIX
OJIHOATOMHBIX CITUPTOB

18.01

36

CriocoObI nostyueHust u
HpUMEHEHHE
OJITHOATOMHBIX CITHPTOB

19.01

37

MHOroaroMHBbIE CIIUPTHI:
JTUJICHTIIUKOIb U

25.01




TJIMIEPUH, UX (U3UUECKue
U XMMUYECKHE CBOWCTBA

38

DeHOJI: CTpOEHUE
MOJIEKYJIbI, (PU3UUECKUE
cBolicTBa. TOKCHYHOCTH
denona

26.01

39

XUMHYECKUE CBOUCTBA
denona

1.02

40

CucreMaruzainus u
000011IeHrEe 3HAHUH 110
TeEME

2.02

41

AJbJIETH/IBI B KETOHBI:
JJIEKTPOHHOE CTPOCHUE
KapOOHHMIIBHOM TPYIIIIb;
TOMOJIOTHYECKHUE PSIIBI,
obmras popmyia,
u3omMepus U
HOMCHKJIaTypa

8.02

42

Peakniuu okuciieHus u
Ka4eCTBEHHbBIE PEAKIIUH
albIETHUIOB U KETOHOB

9.02

43

Crioco0b! nosryueHust
aIIbIETH/IOB ¥ KETOHOB

15.02

44

KonTponpsHas padora Ne 3
0 TeME :
CrupThl,peHobI, aTbIeTH
TIbI U KETOHBI

16.02

45

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, UX
¢du3nueckrue CBOUCTBA

22.02

46

XUMHYeCKHE CBOMCTBA
MpeACIIbHBIX
OJITHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

23.02

47

Oco6eHHOCTH CBOWCTB
MYpPaBbUHOUN KHCJIOTBHI.
MHuoroobpasue
KapOOHOBBIX KUCIIOT

29.02

48

CniocoOsI oTydeHus 1
MpUMEHEHNEe KapOOHOBBIX
KHCJIOT

1.03




49

CrnoxHuble 3(upsbl.

7.03

50

[IpakTuyeckas pabora Ne
3. Pemienue
IKCIIEPUMEHTATBHBIX
3aja4 1o TeMe
"KapOoHOBBIE KUCITOTHI.
Cnoxnbie 3¢pupnr"

14.03

o1

JKupsr: ctpoenue,
dusnueckue u
XUMHYECKHUE CBOMCTBA
(ruzmposus)

15.03

52

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHUCIIOT, HX
MOIOIIIEE ICVCTBHUE.
[Tonsitue o
CUHTETUYECKUX MOOIINX
cpenctBax (CMC)

21.03

51

I"'eneTnueckas CBA3b
YIJIEBOAOPOIOB U
KHUCJIOPOACOAEPKAIINX
OPraHUYeCKHUX BEIIECTB

22.03

52

Cucrematuzanuus u
0000111eHe 3HaHNUH 110
TEME

4.04

53

OO61as xapakTepucTHKa
YTJIEBOAOB U
KJaccuuranms
yTJIeBOJIOB (MOHO-, TU- U
MOJIMCaXapHUIbl)

5.04

54

I'mrok03a,XuMHUIecKre 1
¢buznyeckue cBONCTRA.

11.04

55

Jucaxapunsl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B npupone u
IIPUMEHEHHE JUCaXapHIOB

12.04

56

[Tonucaxapuel: cTpoeHue
MaKpOMOJIEKYII,
buzndeckue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHUE

18.04

S7

Cucremarusaiis u
00001I1eHrEe 3HAHU TT0

19.04




paszneny

58

"Kucnopoacoaepxarniue
OpraHHYECKUe
coeMHeHus"

25.04

59

AMMHBIL: KIaccH(pUKaIs,
CTPOEHHE MOJIEKYJI, 0011as
dbopmyna, uzomepus,
HOMEHKJIaTypa
¢du3nveckre CBONCTBA

26.04

60

XUMHYECKHE CBOUCTBA
amu(aTHIECKUX AMHHOB

2.05

61

CriocoObl nostyyeHust u
IpUMEHEHHE
ann(paTUIEeCKUX aMUHOB

8.05

62

AMHHOKHCIIOTHI:
HOMEHKJIaTypa U
nu3oMepus, GU3NICCKUe
cBorictBa. OTIEeIbHBIE
MIPEACTABUTENH 0L
AMUHOKHUCIIOT

15.05

63

XHUMHUYEeCKHE CBOMCTBA
aMHUHOKMCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
aMHUHOKMCIIOT.

16.05

64

benku kak mpupoIHbIe
MOJIMMEPBI; CTPYKTYPHI
O€EJIKOB

23.05

65

A3zoTcoaepikaiie
FeTepOHI/IKHI/I‘-IeCKI/Ie
COCAUHEHMSL.
HyxkenHOBBIE KUCITOTHI:
COCTaB, CTPOCHHE U
Ounonoruveckas poib

23.05

66

KonTtponbsHnas padoraNed
10 TeME
"A3oTcoaepkaiue
OpraHMYECKHE
coenuueHus"

24.05

67

OCHOBHBIE TTOHATHSI
XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX




CHHTC3a —
MMoJIMMEepu3anus u
INOJIMKOHACHCAII U

DnacTOMEpBI:
67 HaTypaJlbHbIN
CUHTETUYECKHE KayUyKHU.

Pe3una

BosnokHa: HatypaibHBIE,
UCKYCCTBEHHBIE,

68 CHUHTETHYECKHE. 1
[Toumeps! cienManbHOTO
Ha3HAYCHUS

OBILEE KOJIMYECTBO

YACOB 110 I[TPOTPAMME 08 0 2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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