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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOmiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa or 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENBbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cTraHgapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHU O00Y4YaIOIIUXCS CPEICTBAMHU
yuyeOHoro npeamera «Xumus» s 10 kmaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMsl, pe3yJbTaToB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJITOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbI
YeloBeKa, a TakKKe OKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMeTra «XUMHUSD», COJIEpKAHUE M TMOCTPOCHHE KOTOPOTO OIpPEACNICHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBbI cpefHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOJb B
COBPEMEHHOW LUBWJIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKpPYKAIOIIEM MHUpPE KaKk O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M XKHU3HU Kaxa0oro ujeHa oOmectBa. CoBpeMeHHas XHMHSA KaK Hayka
co3uJaTeNbHas, KAaK HayKka BBICOKMX TEXHOJOTMH HalpaBleHa Ha peUIeHUue
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOIIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpazoBaHus coaepxanue npeamera «Xumus» (l10kmaccel, 0a30BbI ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAODKCHUS
o0pa30BaHMsI B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMa  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOmas U HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHUHU (C BKIOYEHHEM 3HAHMM W3 OO0IIeld XUMHH) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU HU3YYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «O0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHun BemiecTB. (CBeneHHMs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB A0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHMyeckol XUMHUU TOJYy4arOT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHUs NEepBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[lon HOBBIM YyrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HU3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan M (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TMO3HUIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX U NPUMEHEHHM, & TAKXKE O XUMHUYECKHX pEaKUHUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 u 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHMHUU C
IpPYTMMH HayKaMH{, PAacKpbIBalOT €€ poJib B IIO3HABATEIbHOW U IMPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUH, [TOMOTAOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
(dbopmHpoBaHruE y OOy4YarOMIMXCA MHPOBO33PEHYECKONW OCHOBBI IS NOHHUMAaHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUNA MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEUYMI MEXKIAy HOBbIMH (PaKTaMU U  TEOPETUUECKHUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemeHus 3aad  BOCIHUTAHUSA, PA3BUTHS M COLMATU3ALMU
OOy4YaronMxcsi NPHUHATHIE MPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUI, HUMeEIOIMX 0a30Boe 3HAUCHHE IJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MHpOpMaIK, HEOOXOIUMBIX JIsl MPUOOPETEHUS ONbITa MPAKTUYECKOM
U HCCIIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, IPU OMpeaeIeHUN
COJIEpKaTEeIbHOM XapaKTEepUCTUKH 1IeJIed HU3y4YeHHUs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIE MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAaHWE CYIIHOCTH JIOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B PUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKA LeJIel U 3a/1ady U3yYeHUs
IpeaIMeTa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpEernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKONM KOMIIOHEHTE COJEpKaHHs OOydueHHus, OPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3alluy, BJIaJCIOIIEr0 He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTHBHOTO INOJIYYEHHS 3HAHUU M NPHUMEHEHUS MX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

ajanTamus 00y4aroluXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIErOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl DPAa3IU4HbIX BHJIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00pabOTKu MH(POpPMAIIUH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00y4JaronmMXxcs: CHOCOOHOCTH CaMOCTOSTENILHO MPHOOPETATh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHHU C KU3HECHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BaATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;

¢dopmupoBaHUE U pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO M JIOTHYECKOTO
MBILUIEHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOIMMBI, B YaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyd4arommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAMpaBJICHHOCTH XHMHHU, €€ BaXXHOH PONM B PELICHUH TIIO0ATBHBIX MpOoOIeM
PaLMOHAJIBHOTO MPUPOAOIOIBb30BAHNUS, TOTIOJHEHHSI SHEPTETUYECKUX PECYPCOB U
COXPaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[I0POBBIO, a TakKe NPUOOPETEHUS OIbITa
UCTIOIb30BaHUSI TIOMYYCHHBIX 3HAHWUU Il TPHHATUS TPAMOTHBIX DEUICHUH B
CUTYaIlUSX, CBA3AHHBIX C XUMHUUECKUMU SBIICHHUSIMH.

B yueOHOM maHe cpenHero oOimero oOpa3oBaHMs MPEAMET «XUMU»
0a30BOT0 YpOBHS BXOAHT B COCTaB MpeaMeTHOUN obmacTu «EctecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO1ee ynco 4acoB, OTBEAEHHBIX JJIS U3YUEHUsI XUMUH, HAa 0a30BOM ypOBHE
cpemHero ooiiero oopa3oBaHus, cocTaBiseT 34 yaca.



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OPraHUYECKHX
coenquHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMU opraHudyeckux BemniecTB. HoMeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3laMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHHEe, OOyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHUYECKOIro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— MpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIAH,
rOpeHus), MOJyYeHHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MyYeCKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMacC, KaydyKOB U PE3UHbI, KOJUICKIIUU
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUu C aKTUBHBIMU MeETallJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHMYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUEeCKUe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JACHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B TMPHUPOJIC, MPUMEHEHUE,
ononoruyeckas poiib. Potocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupogHbie moauMepbl. CTpoeHue Kpaxmaia H
nenono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepPUMEHTAIbHBIE METOJbl HM3YYECHHsS BEIIECTB M WX IMpeBpallleHUil:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Mmeau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBUE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernioB (OKUCIEHHEe aMMHAYHbIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHE Kkpaxmania C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKkue coeauHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumbl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUS]

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHEH AU

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLICHUNA:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONIb30BaHUE KaK OOIMUX €CTECTBEHHO-
HAYYHBIX TMOHATHUN, TaK W TOHATUMU, SBISIOUIUXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoInIHOCTh, HaOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Owmocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMAaeMbI€, TOILUIMBO,
pECypCHlI.

TexHOoNorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHUS
OoOy4YaromuMHUCs TporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeMETHbIM W TOpeaAMeTHbIM). HayyHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHMS IMPOrpaMM CPEIHEro OOILEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICIYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKOW TPAKIAHCKOW HWIAECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUEHHUIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEkKIECHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroluXCsi PyKOBOJICTBOBAaTHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIO0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;



HAJIMYKUE MTPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYpPhl M CIIOCOOHOCTH CTAaBHTh
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTa «XHUMHS» JOCTUTalOTCs B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
U HJealaMUd POCCUHCKOT0 TPaKJAHCKOro OOIECTBA, MPHUHATHIMM B OOILECTBE
HOpMaMU U TpaBWIaMH  TOBEIEHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbBITA IO3HABATEILHOH MW TPAKTUYECKON JCSATCIBHOCTH
OOyYaroIMXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTHu:

1) rpaxaIaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAJIBbHBIX HOpPMax M TpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHHUI B KOJUUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUSI K TMPOIECCY TBOpPUECTBAa B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKCHHUS HAYKU €CTh PE3YJIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TOCIEIYIOIIEM
aHanu3e UH(POpMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;



TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKHM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEH 3J0poBOTO M Oe3omacHOro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

coOoicHUsT TIpaBWJI 0Oe30macHOro oOpallleHus C BeleCTBaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYJAOBOH JAEATECIBHOCTH;

MOHMMAHMUS [IEHHOCTU TIpaBWI HWHJIMBUIYaJbHOTO U  KOJJICKTHUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIECTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHWM TMPAKTUYECKUX 3a7ad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETO Kjlacca, ITKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEeHUIO Mpodeccuil pa3IuyHoro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUIN IO XUMUHU;

YBOKEHUS K TPYY, JIIOJAM TpyAa U pe3yjabTaTaM TPYA0BOM JIESITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaTbHON TPaCKTOPUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1€JIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOAC, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
HPKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHHUSA HEOOXOAMMOCTH MCIIOJIB30BAHUSA JIOCTIKEHUM XUMHU IS
pEILIeHUsT BOMPOCOB PallMOHAILHOTO MPUPOIOTIOIL30BAHMS;

AKTUBHOTO HENPHUATHS JOEUCTBUM, MPUHOCIIIMX BpPEH OKPYKAKOLIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJAroNpUsITHBIE IKOJOTUUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMbIX JSUCTBUM M TPEAOTBpAILATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEIbHOCTH SKOJIOTHYECKOM HanpaBJIEHHOCTH, YMEHHS
PYKOBOJICTBOBATbCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOM



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUSA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON IPAKTHKHY;

NOHMMAaHUA CHenu(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GbopMUPOBaHNUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIETOCTHOTO
IpeJICTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUs
IPUPOJITHOTO PAaBHOBECHS;

yOexXAEHHOCTH B O0COOOM 3HAYUMOCTH XUMHH I  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W Ba)XHOW pOJIA B
CO3/IaHUU HOBOM 0a3bl MaTepUaJIbHON KYJbTYpPBhl, PEUICHUH II100ABHBIX Mpo0OeM
YCTOWYMBOI'O PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DYHEPIreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO0 YJeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIET0 MHUpa U
IMPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1€71aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE HAyuyHbIX (AKTOB M HUMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSATEIbHO HCIOJIb30BATh XUMHUYECKHE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccHoHaIbHOM
NEeSATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeaMeTa « XUMHUS» Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTPAKAIONIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CIEeOU(PHKYy METOJOB TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,



IPOILECC, CUCTeMa, HAyYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);
YHUBEpCaJbHbIE YYeOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YJarOIINXCS;
CIOCOOHOCTD OOyJarOIIIXCS WCITI0JIb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4E€OHbIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICHCTBUSIMU.

OBaanenue YHHBeEpPCAJTbHBIMHA yueOHbIMH NMo3HaBaTeJbHLIMHU
NEUCTBUSMM:

1) 6a30Bble JOoruvyeckKue JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMN NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JI1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTaHABJIMBAaTh TMPUYUHHO-CJIICACTBEHHbIC CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbIC, JETYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas QopMmysa, ypaBHEHHE XHUMHUYCCKOU
peaKkuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJEIIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
pEeaKuunii;



(dbopMynIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUM;

BJIA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U IPOBEACHUSA
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (opMyIHMpOBaTh
00001IEHNS U BBIBOABI OTHOCUTEIBLHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IOMCKY METOJIOB pELICHUS] NPAaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX MHGPoOpMalu (HAy4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(OPMALMIO PA3JIMYHBIX BHIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOJMMOM [UJIi BBINOJHEHHS Y4YE€OHBIX 3ajad
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA #A3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XUMHYECKON HH(OpMAIMel: TNpPUMEHATh MEXIpeaMeTHble ((du3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJIS,IHOCTH.

OByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMBbI B XOJ€ JUaJlora W/Win
JUCKYCCUHU,  BBICKa3bIBaThb  HWAeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITTOJHEHUS MPEI0KEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUHN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOJbI



1o pe3yjibTaTaM MPOBEAEHHBIX HCCIIEAOBAHUNA MYTEM COTJIACOBAHMS MO3UIMI B
x0J1e 00CY X IeHHS 1 OOMEHa MHEHUSMH.

OBi1aieHHe YHHUBEPCAJbLHBIMHU PEryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIFHO IIJITAHUPOBAaTh W OCYIIECTBIATH CBOIO II03HABATENIBHYIO
NeSITeIbHOCTD, Ompeneisist e€ Ledd W 3aJadyd, KOHTPOJIMPOBATH M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeajaraeMblii airopuT™M ACHCTBUM mpu
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3aj7ad, BbIOWpaTh Hauboiee
3 PEeKTUBHBIN CMOCO0 MX pelmeHHs ¢ Y4ETOM TIOJIyYeHUS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHajH3a
U CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTPaXaroT:

chOpPMHUPOBAHHOCTh  NPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJU XHMHUH B TO3HAHWMU SIBJICHHUM
npuponbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEUISHUs MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TOHATUS (XUMUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpaIéHHAs), MOJb, MOJSpHAas
Macca, MOJIApHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (QyHKIHMOHAJbHAS TpyIIa,
paaukai, U30MepHUsi, U30MEPbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUsSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiepoBa, 3aKkOH COXpaHEHHUSI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJHWYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECCKUE 3HAHMS,
JIeXKaIME B OCHOBE TMOHUMAHUS MNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX
SABJICHUHN, (PAKTONOTHUYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCITOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JIEATEIIbHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOILIME MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIlI€HHON)
dbopMya OpraHMYECKHX BEIIECTB W ypaBHECHUH XHUMHYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETUM MOJIEKYJl OPTraHMYECKUX BEHIECTB JJI WLIIOCTPAIlUU UX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIACCy/Tpynne COeauHEHUN (yTJIeBOJOPOABI, KHCIOPOM M a30TCOACPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS IIO
cuctematudyeckoit HomeHkiarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIbHbBIC
HA3BaHUSl OT/CJIbHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOMMWICH, alleTHIICH,
ATUJICHTJIMKOJb, TIULEpUH, (BeHol, (hopManmbiaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIMWYHBIX MPEICTABUTENIECH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (EHOJI, aleTalbJIerua, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMHU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOHOIO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboOTKH;

c(hOpPMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YYEHUH BEIIECTB U



XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJISTIMPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIO/IaTh MpaBuUila MOJIb30BAHUS XUMUYECKOU
nocyAod M JabopaTopHBIM O0OpYyJOBaHMEM, a TaKXkKe IpaBWwia oOpalleHus C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIOTHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W  BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBpPAILIEHHs] OPTAaHUYECKHUX BEIIECTB MPU HATPEBaHUU, MOJTyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEILIECTB, J€HATypalus OCJIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U JAOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3aluCh ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii u GopMyIHpPOBaTh BEIBOJLI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  TpaBUJia  SKOJOTHMYECKHU
1[e71IecCO00pa3HOTO TOBEJCHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOW Cpeabl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTaHHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBpAICHUST HX BPEIHOTO BO3ACHCTBHS Ha OpPraHu3M
YeJ0BEeKa;

JUIsT 00yYaronuxcsi ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CIENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3 0 0 https://school.oblakoz.ru/
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBoaOPOIbl — AJIKaHbI 2 0 0 https://school.oblakoz.ru/
H :
2.2 CHPCACIHLIHE YTICBOROPOABL: AIKCHAL 6 0 1 https://school.oblakoz.ru/
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 0 0 https://school.oblakoz.ru/
[IpuponHb
2.4 PHPOZIIHIC MOTORIMIH YITICBONOPOAOE | 3 1 0 https://school.oblakoz.ru/
uX nepepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3 0 0 https://school.oblakoz.ru/
Anbpaeruabl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTHIEL. RAPLOHOBHIS KHCIOTHL 7 0 1 https://school.oblakoz.ru/
Cnoxubie 3¢upsbl
33 VYrneBojibt 3 1 0 https://school.oblakoz.ru/
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Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3 ‘ https://school.oblakoz.ru/
Uroro no pazgeny 3
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2 ‘ https://school.oblakoz.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



https://school.oblakoz.ru/
https://school.oblakoz.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxka Kourpoabnble IIpakTuueckue
n/m Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIpeameT opraHudeckoil XMMHH, €€
1 PEAMET OP 1 0 0 https:/school.oblakoz.ru
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopus cTpOCHUST OpraHUISCKUX
2 coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE 1 0 0 https://school.oblakoz.ru/
MTOJI0XKCHUS
[IpencraBnenue o knaccudpukanum
opranuyueckux BemecTB. Homenknatypa
3 p P 1 0 0 https://school.oblakoz.ru/
(cucremMaTH4ecKasi) ¥ TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BEIECTB
AJKaHBI: COCTaB U CTPOEHHE,
4 . P 1 0 0 https://school.oblakoz.ru/
TOMOJIOTUYECKHH Pl
MertaH u 3TaH — IPOCTEUIIIHE
5 P 1 0 0 https://school.oblakoz.ru/
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 0 0 https://school.oblakoz.ru/
OTHUJIEH U IPOIHIIEH — IPOCTCHIITHE
7 P P 1 0 0 https://school.oblakoz.ru/
MIPEICTABUTENH AJIKEHOB
IIpakTuueckas padora Ne 1. «ITonyuenne
8 p p . i 1 0 1 https://school.oblakoz.ru/
ATUJIEHA U U3YyUYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lonyuenue 1 0 0 https://school.oblakoz.ru/

CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI
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10

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOSHHUS,
TOMOJIOTUYECKUH psll. ALETHIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

https://school.oblakoz.ru/

11

12

13

ApeHbl: 6eH301 1 TOIY0J. TOKCHYHOCTh
apeHoB

['eHeTnyeckas CBSI3b YIIEBOIOPOAOB,
MPUHAJISKAIINX K Pa3IMYHBIM KJlaccaM
[TpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB:

MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

14

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHEIN ra3 U MOMyTHHIE HEPTIHBIE
rassl, HeTh ¥ IPOJYKTHI €€ nepepaboTKu

https://school.oblakoz.ru/

15

16

KoHnTponpHas pabora mo pasaeny
«YTIIEeBOIOPOABD)

[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

https://school.oblakoz.ru/

https://school.oblakoz.ru/

17

Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuu

https://school.oblakoz.ru/

18

19

MHOroaroMHbIE CIUPTHIL: ITUIEHTIIUKOIb U
TJIMLEPHUH

@deHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKHE U
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

https://school.oblakoz.ru/

https://school.oblakoz.ru/

20

Anpneruapl: GopManbAeTUT U alleTaTbACTH/I.
Aneron

https://school.oblakoz.ru/

21

22

OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHASI U YKCYCHas

[IpaxTuueckas padora Ne 2. «CBolicTBa

https://school.oblakoz.ru/

https://school.oblakoz.ru/
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pacTBOpa YKCYCHOM KHCIOTBI»

23

24

CTCapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK
MNpEaACTaBUTCIIN BBICIINX Kap60HOBLIX
KHUCJIOT

MpbU1a KaK COJIM BBICITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ACHCTBHE

https://school.oblakoz.ru/

https://school.oblakoz.ru/

25

CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIIOKHBIX

3¢hupoB

https://school.oblakoz.ru/

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrieBoJbl: cocTaB, KilacCU(pUKaLUs.
Bakneiimme npeacTaBuTeNu: IIII0K03a,
bpykTO3a, caxapo3a

KanMaJ'I H OCJUIK0JI03a KaK ITPUPOAHBIC
MMOJINMEPbI

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

29

KontponbHas padoTa mo pazaeny
«Kucnopoaconepskamire opraHndeckue
COCMHEHUS

https://school.oblakoz.ru/

30

31

AMMHBI: METHJIAMHAH U aHWJINH

AMWHOKHCIOTHI KaK aM(bOTepHLIe
OpTraHU4Y€CKUC COCANHCHU A, UX
OMOJIOTMYECKOE 3HAUCHHE. IlenTunp

https://school.oblakoz.ru/

https://school.oblakoz.ru/

32

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS

https://school.oblakoz.ru/

33

34

OcHOBHbIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

OcHOBHBIC METOJAbI CHHTC3a

https://school.oblakoz.ru/

https://school.oblakoz.ru/
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BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




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

» Xumus, 10 xnacce/ Pynzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00I1eCTBO

«3marensctBo «lIpocBemienre»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Xumus. Ypoku B 10 kinacce: yue6. mocodue jyist o61ieo0pa3zoBaT. opraHusaiuii /

H.H. I'apa. - M.: "[IpocBemenue". 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

https://school.oblakoz.ru



