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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBHONW MPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0pa3oBaTelbHBIE MPOTrPaMMBbI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yuyeOHoro mpenmera «Xumus» mis 10kiacca Ha 0a30BOM YpPOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanmusyercss xumuyeckoe o00pa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW KXU3HM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTEepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aUMOAEHCTBYSI C APYTHUMHU €CTECTBEHHBIMU HAyKAMH, XUMUS CTaJa
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIBTYpPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
TpyZa W KM3HU Kaxjoro wieHa oOmectBa. CoBpeMEeHHass XUMHSI KaK Hayka
co3uaaTesbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBJICHA HA peLICHUe
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
DHEPTeTUYECKOH, MUIIEBOM, YKOJIOTHICCKON 0€30IMaCHOCTH U OXPaHBI 3I0POBBSI.

B cootBercTBUM ¢ OOIIMMH UEISIMH W TMPUHIMIAMU CPEIAHETO OOIIEro
oOpa3oBaHus cojiepkanue npeaMera «Xumus» (10 kmacc, 6a30BBIM YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLDKCHUSA
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsitomiuMu  npeaMeTa  «XuMus»  SBISIOTCS  0a30BBIM  Kype —
«Oprannyeckass XHMHS», OCHOBHBIM KOMIIOHEHTOM COJAEpPKaHUS, KOTOPOTO
ABJIIETCSI OCHOBBI 0a30BOIl HAYKU OpraHM4yeckod xumuu. opmMupoBaHUe TAHHOU
CUCTEMbl 3HAHUN TMPU U3YYECHUH TMpeaMeTa OOECIEeYUBACT BO3MOXKHOCTh
PacCMOTPEHHUSI BCET0 MHOTO00pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUIN, 3aKOHOB
Y TEOPUU XUMUH.

CrpykTypa conepxkanust kypca — «Opranudeckas Xumus» chopMHUpPOBaHA B
nporpaMMme MO XMMHHM Ha OCHOBE CHUCTEMHOTO MOJX0Ja K HU3YYEHUIO Y4EOHOTO
Marepuajia U oOyCJIOBJI€HA MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha
ONPEAECIEHHBIX TEOPETUUYECKUX YPOBHsX. Tak, B Kypce OpPraHMYE€CKOW XHUMUU
BEIIECTBA PACCMATPUBAKOTCS HA YPOBHE KJIACCHUYECKOW TEOPUM CTPOCHUSA
OpPraHMYECKUX COCAUHECHHM, a TakKXE€ Ha YPOBHE CTEPECOXUMHUUYECKUX U
AJIEKTPOHHBIX TMPEJCTABICHUN O CTpOeHUM BerlecTB. CBefieHHs 00 M3ydyaeMbIX B
KypC€ BENIECTBAaX JAlOTCS B PAa3BUTUM — OT YIVIEBOJOPOAOB JO CIOXHBIX
OMOJIOTUYECKU aKTUBHBIX COeAMHEHUI. B Kypce opraHnueckoil XuMuU MOJIy4aroT
pa3BuTHEe C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
MepBOHAYAJIbHBIC TPEJCTABICHUS O XHUMHUYECKOW CBSI3U, KJIaCCHU(PUKAIIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWMCTB BEHIECTB OT HMX CTPOCHUS, O
XAMHYECKON PEAKLIUU.

Ennnast cucrema 3HaHMN O BaXXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHUH, 4 TAKKE O XHUMUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKAHUsSI JIONOJHAETCa B Kypce 10 kiacca smemMeHTamMu
COAECPKaHUS, UMEIOIUMHU KYJIbTYPOJIOTHUYECKUI M TPUKIATHOW XapakTep. ITH
3HAHHS CMOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3M XHMUU C JAPYTMMHU HayKaMmw,
PACKpBIBAIOT €€ POJIb B IO3HABATEIILHOW U MTPAKTUYECKOM JIEATEILHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPHUH
Y NPAKTUYECKUX MPUI0KEHUN XUMHH, TOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS



B OONIECTBEHHO W JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMAIUIO W TMPUMEHATh €€ I TIOMOJTHEHUS
3HAHUH, PEUICHUS UHTEJUICKTYaIbHbBIX U SKCIIEPUMEHTAJIBHBIX UCCIIEI0BATEIILCKUX
3amay. B 1menom copepkanuve ydeOHOro mpeaMera «XHUMHUsD JTaHHOTO YPOBHS
U3YUYCHUS OPUEHTHUPOBAHO Ha dbopmupoBaHue y oOy4Jaronmxcs
MHPOBO33PEHYECKON OCHOBBI JISI MOHUMaHWs (PUIOCO(CKUX HIEH, TAaKUX Kak:
MaTepUaibHOE  €IMHCTBO  HEOPraHWYECKOr0 W OPraHUuecKoro  MHpa,
O0OYCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTb
NPUPOAHBIX SIBICHUN MYyTEM HKCIEPUMEHTAa W PEIICHUS MPOTUBOPEUUM MEXKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B
peIIeHNH  DKOJOTHYECKMX TpobiieM, a Takke mpodbireM  cOepexeHus
HHEPreTUYECKUX PECYPCOB, CHIPbSI, CO3AaHUSI HOBBIX TEXHOJOTHI U MaTEpUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4JaronmMxcss MPUHITHIE MPOrPaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMHupoBaHUE
YHUBEPCAIBbHBIX y4YEOHBIX JEHCTBUWA, HUMEKOIIUX 0a30BO€ 3HAYEHUE JJIA
pPa3IMUHBIX BHUJOB JIEATCIIBHOCTH: pelleHus mpolsieM, IOMCKa, aHaiu3a U
00paboTku MHGOpPMAIIK, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OIbITa MPAKTUYECKOM
U HCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B IMO3HAHUH
XUMUH.

B mnpaktuke mnpenojaBaHusi XMMHUM, KaK Ha YPOBHE OCHOBHOTIO OOIILEro
o0pa3oBaHus, TaK U HA YPOBHE CcpeHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TMpeaMeTa HalpaBiICHHEM
MEePBOCTENICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (POpMUpPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
MpeIMETa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LEJISIMU HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHeE (10 Kki1.) siBASIIOTCA:

e (opMHUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHUA KaK  BaKHEUIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC TOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHN MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJ/IaX MMO3HAHMS
BEIIECTB M XUMUYECKUX pEaKIHil, HEOOXOMAMMBIX Il MPUOOpeTeHUs



YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEIHEBHOM KU3HH,

e pa3BUTUE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUI
0e30macHOro 00OpaIlleHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazosanus. CerojHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOYTEHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAACIOIIETO0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOcO0aMU U
YMEHUSIMH aKTUBHOTO TMOJIYYCHHS 3HAHUN U MPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUTSL pEeLIeHUs TPaKTUYECKUX 3aj1ay.

B cB3m ¢ 3TUM TIpu U3YYCHUH TIpeaMeTa «XHUMHS» JTOMHHHPYIOIIEEe
3Ha4YCHHE MPUOOPETAIOT TAKKE IENH U 33291, KaK:

ajanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHUE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMITETCHIIU), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISl PA3IMYHBIX BHUIOB
JeSATEeTLHOCTH: PEIIeHHs Mpo0JieM, MorcKa, aHaiau3a U 00paboTku HHGOpMAINH,
HEOOXOJUMBIX I TPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXe I OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSIHHUS BEHIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUarIMXCs: CIIOCOOHOCTH CaAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsl TIOMCKA W aHalu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJWMBI, B YACTHOCTH, MPU ITUIAHUPOBAHUM W TPOBEACHUH XUMUYECKOTO
IKCIEPUMEHTA;

BOCIHUTaHHE Yy oOOydarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONM B PEIICHUU TIO0ANBHBIX MPoOIeM



paIMoOHAIBHOTO MPUPOAONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsl MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[I0POBBIO, a TakKe MNPUOOPETEHUS OIbITa
UCTIONIb30BaHUs TIOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEIICHUHA B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKUMH SBIICHUSMHU.

B yuebHOM maHe cpemHero oOmIero oOpa3oBaHHS TNpPEAMET «XUMUS
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOUN obmacTu «EctecTBeHHO-HAy4YHBIE
IPEIMETHD».

OO111ee YnCcI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
CpeaHero oo1iero oopa3oBaHusi, COCTABISET 68 yacoB (2 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) W TPUBUAIbHBIE HAa3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMM, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALlEeTUJICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKME U XMMHUYECKHE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, NPUHAAICKAIIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYroip», MOACIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTajUlaMH, KadeCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpnerunpl U kemouvl. DOpMaNBIErWA, aleTAIbIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (pU3HUecKue U XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucHOT. [‘maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menmiono3a kak npupoaHbie mnonuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIIM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTup.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpaIlCHUN:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK 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, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SIBISICTCS CUCTEMHO-IEATEIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHMHS» Ha YpPOBHE CPEOHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTHUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMH IIEJI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUH YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJEIHI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHWE MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¢ YMEHHS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUII COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENU JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKW TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUsl (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJICIIBHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATENBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMANMK, HEOOXOAMMOW Jis BBINOJHEHUS YYEOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMmbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbl B XOJIe AUAJIOTa W/UITU
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoeKTa u (pOopMyIHpOBaTh BHIBOJBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUHU U 3aKOHBI (TEOpUsI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSTHS MpPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMynl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTABY M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPONWIIEH, AalleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENEISATh BHJbI XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTIIUKOJb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUs, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIEJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NEATETLHOCTH B IIEIISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne Ha3Banue Temsr Komuuecto wacos | K/p | IIp/p | JI/p
n/m
1. | BBenenue. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUUECKOTO CTpoeHUs byTiieposa. 1+3 - - -
2. Crtpoenue u kinaccuduKaiys OpraHM4eCKuX BEIIeCTB 8 1 - 1
3. XVMMHUYECKHUE PEeaKIIUU B OPraHUYECKON XUMUU 3 - - -
4, YrieBogopos 16 1 - 4
S. CnupTtsl U peHobI 6 - - 2
6. AJpIeruabl 1 KETOHBI 5 1 - 1
7. KapGonossie kucioTel. CiioxkHbIE 3QUPHI. 6 1 - 3
8. VTieBOaEL. 4 - - 2
9. A3oTcoepIKalle COeTMHECHUS 7 1 1 1
10 buonornueckn akTUBHBIC BEIIECTBA 7 - 1 1
Peseps 2
Utoro 68 5 2 15




ITOYPOYHOE IIVTAHUPOBAHUE

XUMHYCCKOTO0 CTPOCHUA

A. M. bytneposa

XUMHYCCKOTO CTPOCHUSA

A. M. bytnepoBa. BajieHTHOCTb.

XUMHYCCKOTO CTPOCHUSA

A. M. bytnepoga.

Ne J1/3ananue
XapaKkTepuCTUKa OCHOBHBIX BUJOB JI€ATEIBHOCTU
ypo Tema ypoxa OcHOBHOE cofiep>KaHue ypoka
oOyyaronuxcs (Ha ypoBHE y4€OHBIX JeCTBUIA)
Ka
Tema 1. IlpeameTt opranuveckoit xumuu. Teopusi crpoeHusi opranudeckux coequHeHuid A. M. bytiueposa (1+3 4)

1 [Ipenmer oprannyeckoit xumun | OpraHMuecKHe BELIECTBA: IPUPOIHbIE, 1
HCKYCCTBCHHBIC U CHHTETHUYECKHE.
OcoOeHHOCTH cOCTaBa U CTPOCHMUS
OpraHu4eckMx BewecTB. Burtanusm u ero | XapakTepu3oBarh 0COOCHHOCTH COCTaBa U
kpax. [Tonstue 06 yrieBomopoaax. CTPOCHHUS OPTaHUYECKHUX BEIIECTB.
Hemoncmpayuu. IlnaBnenne, oOyrmuBanue | Kinaccuduuuponarb ux Ha OCHOBE
U TOPEHHE OPraHMYECKUX BEIIECTB. HPOMCXOXKICHUS U TepepabOTKH.
Mopnenu MoseKys OpraHu4ecKux ApryMeHTHpOBaTh HECOCTOSITENBHOCTD
COCIMHEHUH pa3HBIX KJIACCOB BUTAJIA3MA.
(1apocrep;KkHEBbIE U OOBEMHBIE). Onpenenarb OTIMYUTENbHBIE 0COOEHHOCTH
Omnpenesnenne 3JeMEHTHOTO COCTaBa YIIIEBOAOPOJIOB.
opranudeckux coenuHeHui. Iloprperst A.
M. bytneposa,
. 5. Bepuennyca, ®. Bénepa

2 OcHoBHbIE NONOKeHHsI Teopu | OCHOBHBIE MTOJIOKEHUS TEOPUU Dopmynuposams OCHOBHBIE TOJIOKEHHUS TEOPHH




CrpykTypHbIe (HhOpMYIbI — MOJTHBIE U
cokpamiéuusie. [IpocTeie (onuHApHBIE) U
KpaTHbIE (JBOMHbBIC U TPOMHBIC) CBA3H.
W3omeps! u nuzomepus. Bzanmuoe BiusiHue
aTOMOB B MOJIEKYJIE.

Lemoncmpayuu. Iloptpersl

A. M. bytneposa, O. ®paHkiana,

@. A. Kekyze.

Jlabopamopnutit oneim 1. V3roroBnenue

MOJIEJIEN OPraHUYECKUX COCTMHEHUN

Paznuyark MOHSTHS «BAJICHTHOCTBY» U «CTEMEHB
OKUCJICHUS.

CocTaBisiTh MOJICKYJISIPHBIC ¥ CTPYKTYPHBIC
hopmyIbL.

KnaccudunupoBars KOBAJICHTHBIC CBSI3H 110
KpPaTHOCTH.

OOBACHATD SBJICHHE U30MEPUU U B3AUMHOE

BJIMSATHUC aTOMOB B MOJICKYJIC

Crpoenue atoma

DNeKTpOHHOE 00JIaKO U OpOUTANB, €TO
dopmsL: S, P.

DJNEeKTPOHHBIC U IEKTPOHHO-TpaduIecKue
dbopmyInbl aToMa yriiepoAa B HOpMaIbHOM
1 BO30YXJICHHOM COCTOSTHUSIX.
KoBasneHTHas cBs3b, €€ pa3HOBUHOCTH
(curma u im). O6pazoBanue MoJeKymbl: Ha
Cl, N2 HCI H,O NH; . BomoponHast

CBs3b.

CocraBasarb OJICKTPOHHBIC U

3NIeKTpOHHOTrpadudeckue GopMysbl.

3anucu

BajieHTHBIEC COCTOSIHUS aTOMa
yriepona.

[lepBo€ Baji€HTHOE COCTOSTHUE:! Sp3
TUOpUIN3AIUS

Ha IIpUMeEpe MOJIEKYJ METaHa U APYTUX
aJIKaHOB.

Btopoe BaneHTHOE COCTOSTHUE:! sz
TUOpUIN3AIS HA TIPUMEPE MOJICKYITHI
STHJIEHA.

TpeTbe BaleHTHOE COCTOSIHHE: SP
TUOpUAN3AIMS Ha IPUMEPE MOJIEKYITBI
aleTUJICHA.

OHpCI{CJ’IHTL THII T H6p1/1;[1/13au1/m.

3anucu




['eomeTpus MOJIEKyYN paCCMOTPEHHBIX
BEIIECTB U XapaKTEPUCTUKA BUIOB
KOBAJICHTHOU CBSI3H B HUX.

Tema 2. CTpoeHue u KJIacCH(PUKANUSA OPraHUIEeCKHUX BellecTs. (8 4acoB)
1.5 | Knaccuduxauus opranuueckux | Knaccuukanus opraHnueckux KnaccuduuupoBars opraHnueckue CoeAMHEHUs 3anucu
COETMHEHU. COEIMHEHUH 110 CTPOEHUIO 10 CTPOEHHUIO YIJIEBOIOPOIHOIO CKEJIETA.
VYri1eBo0poib YIIIEBOAOPOIHOTO CKeJIeTa: alluKIMUecKue
(AnkaHbl, aJIKEHbI, AJIKUHbI, AJIKAJUEHBI),
KapOOLMKINYecKre (LUKIOAIKaHbl U
apeHbl) U TeTepOLUKINYECKUE
2.6 | Knaccuduxamus oprannyeckux | Kmaccudukaimusi opraHmueckux KnaccudunmpoBars oprannueckue BEIiecTBa mo OK
COEMHEHUH 110 COEAMHEHUH 10 (PyHKIIMOHATBEHBIM (YHKLIMOHAJIBHBIM TPYIIIaM.
(GYHKIMOHAIBHBIM TPYIIIIaM. rpynmaM: CiupThl, GEHOIbI, IPOCThIE
3(UpBI, AIbJETUABL. , KETOHbI, KAPOOHOBBIE
KHCJIOTHI, CJI0KHBIE (PUPHI.
3.7 | OCHOBBI HOMEHKJIATYPBI Homenknarypa tpuBnansHas u MIOITAK. | HaseiBare oprannueckue Benjectsa no MIOITAK. | OK, 3anucu
OpPraHNYECKUX COEAVNHEHUMN. [TpunHuMIIBEI 06pa30BaHUs HA3BaHUN
coennnenuii mo MIOITAK: 3amemenue,
poZlOHauaIbHas CTPYKTYpa, CTAPLUICHCTBO
XapakTepHBIX TPy (a1¢paBUTHBIHA
MOPSJIOK)
4.8 | N3omepusi B OpraHMueCKOn CrpykTypHas U30MepUsl U €€ BUJBL: Onpenenars BUIbI H30MEPUHU. OK, 3anucu

XUMHH: YIIIEPOIHOTO CKENETa,
IIOJIO’KEHM S KPAaTHOU CBSA3H.

U30MEPHS «YTJIIEPOITHOTO CKEIIETay,
M30MepHsl IOJIOKEHUSI (KpaTHOM CBSI3U U
(YHKITMOHATBHOM TPYIIIIHI), MEKKIIACCOBAS
U30MEpHUSL.




5.9 | U3omepus nonoxxeHus N3omepus nonoxxeHus v GyHKIMOHANbHOU | OnpenensiTe BUIAbl HU30MEPUH. OK, 3anucu
(YHKIIMOHATBHBIX TPYIII. TPYIIIbI, MEKKJIACCOBAsT M30MEpHS.
MexxknaccoBas u
MIPOCTPAHCTBEHHAS! H30MEPHUSL.
6. Pemenue 3ananuii no Pemenue 3amau Ha BbIBOJ (hOpMYIT 3anuceiBaTh (HOPMYIIbl H30MEPOB U J1aBaTh UM 3anucu
10 OIIPE/IETICHUI0 U HAllMCaHUIO OpraHWYECKHUX COeqUHEHMI. BrimonHenne | Ha3BaHue. Pemars 3amaun Ha BEIBOI GOPMYIT
M30MepoB. PelieHne pacueTHbIX | YIpakHEHUH MO U3TOTOBICHUIO MOJIENIEH OpPraHMYECKUX BEIIECTB 10 MPOIICHTHOMY
3aJ1ad Ha BBIBOI (hOPMYIT MOJIEKYJ1, BHIIIOJIHEHUE TECTOB. COCTaBY.
OpPraHMYECKHUX [TonroroBka K KOHTPOJIBLHOM paboTe.
7. Pemenue pacueTHbIX 3a1a4 Ha Pemenwue 3amaq Ha BeIBOA (hopmy Pemats 3amaun Ha BEIBOJT (POPMYIT OpTaHUYECKUX | 3ajada
1 BBIBOJ] (JOPMYIT OpraHHYECKUX opraHuueckux coequHeHuil. [IoIroToBka Kk | BElIeCTB MO MPOLIEHTHOMY COCTABY.
10 TIPOLIEHTHOMY COCTaBYy KOHTPOJIbHOU paboTe.
BEIIIECTBA.
8. Koumponvuas paboma Nel no VYuyeT u KOHTPOJIb 3HAHUH O TeMe
12 meme «CmpoeHue u «Ctpoenue u knaccudukanus
Kaaccugurayus ope. 6-6» OpPraHMYECKHUX BEIIECTB
Tema 3. Xumuyeckue peakiiuu B Opranudeckoi xumuu (3 yaca)
1. TUnbl XUMUYECKUX PEaKLUi B [lonsiTHe O peakUsaX 3aMeIIeHUS. Ornpenensars TUNBI XMMUYECKUX PEaKLIUi B 3anucu.
13 OPraHN4YeCKON XUMHUH: ["anioreHnpoBaHue alnKaHOB, MIETOYHOU OPraHN4YeCKON XUMHUHU
3aMEIIEeHHs U IPUCOECAUHEHUS. | TUAPOJIU3 rajoreHankaHoB. [lonsTue o
peakmusIX MPUCOCTUHCHHS.
['mapupoBanue, rUAPOTraTIOreHUPOBAHUE,
rajoreHupoBanue. Peakunmn
MOJINMEPU3AIUU U TOJTUKOHICHCALINH.
2. Peaxiuu ormennenus u [TonsiTHe O peakIusAX OTIICTUICHHS OnpenensaTh TUITBI XUMHUYECKUX PEaKIUi B 3anucu.
14 M30MEpU3aLNU (onmumuTHpoBaHus). JleruapupoBanue OpraHUYeCKON XUMUU

ankaHoB. JlernapoTanus CiupTOB.
JeruapoxnopupoBaHue Ha MpUMepe
rajoreHoaskaHoB. [loHATHE O KpEKUHTE
AJIKaHOB U JCTIOJMMEPHU3ALINH TOJTUMEPOB.
Peakuus nzoMepuzanuu.




Peuienue 3anay u ynpaxkHeHuUi
0 TeMe «XHUMHUYECKUE

Pemienue 3a1a4 1 yrpakHEHUM 110 TEME.

CaMOCTOSTEIIFHO BHITIOJHATh 3aJaHus.

15
peakuum»
Tema 4. Yraesogopoant (16 yacoB)
1. [IpuponHbie HCTOYHUKU [Tonsitue 06 yrmeBonoponax. [Ipuponusie | Onpenensite BUABI IPUPOAHBIX HCTOYHUKOB. 3
16 yrineBogoponoB. Hedts, VCTOYHMKH YIJIEBOIOPO/IOB.
MIPUPOJIHBINA ra3, KAMEHHBIN HedTb u ee npoMblinieHHast nepepadoTka.
YIOJIb. @®pakiroHHas nepepaboTka, TEpMUYECKUN
U KaTaJIMTUYECKUN KPEKUHT.
IIpupoanslii ra3, ero COCTaB u
MPAKTHYECKOE UCIIOJIb30BaHUE.
Kamennslit yross. KokcoBanne kaMeHHOTO
YIS
2. AnkaHbl [omonornueckuid psin  ankaHoB u  ero | OnpenensTh NPUHAICKHOCTh COSTUHEHUN K Crp. 23-28,
17 obmas dopmyna. CTpyKTypHas U30MEpHs | aJIkaHaM Ha OCHOBE aHaJlM3a cOoCcTaBa MX MOJeKkyn. | Ne7,8

YIJIEPOIHOM LIETIH. Panukansr.

Homenknarypa ankaHoB.

JlaBaTb Ha3BaHUA aJIKaHAM 10 MEKIYHAPOIHOMN

HOMCHKIJIATypeE.




3. XUMHUYECKHE CBOMCTBA aJIKaHOB. | XMMHUYECKUE CBOMCTBA alIKaHOB: TOpPEHHE, | XapaKTepU30BaTh COCTAB U CBoWcTBa BaxkHemux | Ctp. 29-31
18 peakiuu 3aMelnieHus: (raJoreHupOBaHUE), | MPEICTABUTENEH aJTKaHOB.

peakiusi pa3ioKeHHUs MeTaHa, peakuus | HaGnronarb XuMUUECKUI SKCIIEPUMEHT C

JIETUIpUPOBAHUS STAHA. (ukcHupoBaTh ero pe3ynbrarsl. Pazinnyars moHATUS

Lemoncmpayuu. I'opeHue alikaHoB U3 «TOMOJIOT» U «HU30MEP»

pe3epByapa ra3oBOM 3aKUTraJIKH.

OTtHoleHNE anKaHOB K OPOMHOI Bozie

pacTBOpy IepMaHTaHaTa Kajusl.

Jlabopamopnuiii onetm 2. OOHapyxeHUE

IIPOAYKTOB FOPEHUS CBEYU
4, ATKeHBl Otunel. [omonornyeckuit psj alKeHOB. Onpenenars NpuHAAIEKHOCTh COETUHEHUH K 4, ctp. 33-35
19 Howmenkinarypa. CTpykTypHas u3omMepus. aJIKCHaM Ha OCHOBE aHaJIM3a COCTaBa MX MOJIEKYII.

IIpoMbIIIEHHOE TTOTYYEHHE AIKEHOB: JlaBaTb Ha3BaHUA AJIKEHAM [0 MEKTYHAPOIHOU

KPEKUHT U JETUIPUPOBAHHE AJTKAHOB. HOMEHKJIaType.

Peaknus neruaparaiuu 3TaHosa, Kak

71ab0paTOPHBINA CIOCOO MOTYYESHHUS

STHJICHA.
5. XHWMHYECKHE CBOMCTBA aJIKEHOB | Peakuuu npucoennHeHns: TuipaTanus, XapakTepu3oBaTh COCTaB U CBOicTBa BakHekmux | 4, Ctp. 34-40
20 TUIPOrajoreHUpOBaHUE, MIPEICTAaBUTENEN aJIKEHOB.

rajoreHuPOBaHUE, TOJTMMEPU3AITUH.
[IpaBuio MapkoBHukoBa. OKucCIEHUE

ankeHoB. KauecTBeHHEIC PCaKku Ha

HaGnronaTs XuMUYEeCKUI SKCTIEPUMEHT C
(bUKCHpPOBATh €ro Pe3yIbTaThI

Paznmuuars NOHATHS «TOMOJIOT» U «U30MCP» IJId




HEIpe/IeNIbHbIE YITIEBOIOPO/IBL.
Jlemoncmpayuu. I'opeHre 3TUIICHA.
KauecTBeHHbIC peakui HA TBOMHYIO
CBSI3b: 00ECIIBEUNBAHUE ITUIICHOM
PacTBOPOB MepMaHTaHaTa Kajaus 1
OpOMHO¥ BOJIBI.

Jlabopamopnutit oneim 3 « Onpedenenue 6

KepocuHe HenpeoenbHblX COeOUHEHUL»

AJIKCHOB

21

Ankanuensl. Kayayku

Homenknarypa. ComnpspkéHHBIE — IUCHBI.

byraaguen-1,3, M30IPEH. Peaknus

JleGenena.

Ornpenensats NPUHAIICKHOCTh COSAMHEHUH K
aJKa/lieHaM Ha OCHOBE aHAJIM3a COCTaBa UX
MOJIEKYIL.

JlaBaTh Ha3BaHUS AJKEAUEHAM I10
MEXKIYHAPOJIHON HOMEHKJIIATYypE.

Oco3HaBarh 3HAYMMOCTb POJIM OT€YECTBEHHOTO
Y4€HOTO B MOJIYYEHUU TIEPBOTO CUHTETUYECKOTO
KayJyKa.

VYcranaBimBaTh 3aBUCHUMOCTH MCXKIAY CTPOCHHUEM
Y CBOMCTBaMH IMOJIMMEPOB Ha MIPUMEPE KaydyKa,

PE3UHBI ¥ Y00HUTA

22

Peakuymu npucoenMHEHHs — aJKaJIUEHOB.
Kaydykn: HarypanabHBI, CHHTETHYECKHE
(OyTamMeHOBBIH, W30TPEHOBBIN).

Bynkanuzanus kayuyka. Pesnna. D00HUT.

XapakTepu3oBaTb COCTAaB U CBOMCTBA BAaXKHEUILINX

HpeJICTaBHTeHef/’I AJIKaIUCHOB.

Crp. 45




Lemoncmpayuu. Konnexuus «Kayaykuy».
Jlabopamopnvie onvimwul. VccnegoBanue

CBOMCTB Kay4yKOB

8. ATNKUHBI OO0mmas xapakTepUCTHKA TOMOJIOTHYECKOTo | OnpeaensiTh IPUHAIICKHOCTh COSTUHEHUN K 6, cTp. 48-51
23 psga. CnocoObl 00pa3oBaHWs Ha3BaHWH | AJIKWHAM HAa OCHOBE aHAJIM3a COCTaBa MX MOJICKYII.

AJIKWHOB. JlaBaTb Ha3BaHUA AJIKWHAM [0 MEXITYHAPOIAHOMN

HOMEHKJIaType.

0. XUMHYECKHUE CBOMCTBA aJIKUHOB. | XMMUUYECKHUE CBOMCTBa aneruieHa: | XapakTepu3oBarb COCTaB, CBOMCTBA U 6, Ctp.48-50
24 ropeHue, peakiu IIPUCOEANHEHHUS: | IPUMEHEHHE alleTUICHA. YCTaHABIMBATh

TUAPOTaJIOTeHUPOBAHKE, MPUYUHHO-CJICICTBEHHYIO CBSI3b MEXKY

rajoreHupoBaHue, rujparanus (peakuus | COCTaBOM, CTPOEHUEM MOJIEKYIl, CBOMCTBAMU U

KydyepoBa), — ero nmomydeHue U | IPUMEHEHHEM alleTUIICHA.

npuMeHeHve. Bununxmopun u  ero | HaGmogare XMMHUECKHH SKCIIEPUMEHT C

MOJIMMEPU3AITUS B TTOJIUXJIOPBUHHIL. (bUKCUPOBATH €ro Pe3yIbTaThI

Llemoncmpayuu. Ilonydyenue aneTunesa Paznuyare MOHATUS «TOMOJIOT» U «U30MEP» IS

peaxiuei Tuaporn3a Kapouaa KaabIusl. AJKUHOB

T'openue anerunena. KauecTBeHHbIE

peaKuru Ha TPOUHYIO CBA3b:

o0ecIBeUrBaHUE AIlETHUIIEHOM PacTBOPOB

MepMaHTaHaTa Kajausi U OpOMHON BOJIBI.

Jlabopamopmnuwtit onveim 4 «llonyuenue u

ceolicmea ayemuienay
10. | [{uknoankaHbl: CTPOCHHE, [TonsiTHE O IMKIIOAJIKAHAX U UX CBOWCTBAX. | XapaKTepU30BaTh COCTAB, CBOMCTBA U 3anucu




25

HOMEHKJIATypa, U30Mepus,
nojy4eHue, pusnueckue
CBOMCTBA.

. IapocTep:kHEBbIE MOAEIH MOJIEKYIT
LIMKJIOAJIKAHOB U AJIKEHOB.

IMPUMCHCHHUEC [TUKIIOAJIKAHOB.

11. | Apensl benson, kak npeacTaBuTeNb XapaxkTepus3oBarh COCTaB, CBOMCTBA U 7
apoOMaTHYEeCKUX yIIIeBoAOpoaoB. CTpoeHue
26 P YEICBOOpO P npuMeHeHne OeH301a.
€r0 MOJICKYIIbI U CBOMCTBA (PU3HUYECKHUE
YcraHaBnuBaTh NPUYMHHO-CIIEACTBEHHYIO CBS3b
MEXJly COCTaBOM, CTPOCHHUEM MOJIEKYI,
CBOMCTBaMU U IpUMEHEHUEM OeH3oa.
12.2 | Xumudeckue cBOWCTBa apeHOB. | XMMHUYECKHE CBOMCTBA: ropeHue, peakiuu | HabmonaTs XUMUYECKUN IKCIIEPUMEHT C 7, Ned
7 3aMeleHUs — raJIoTeHUpPOBaHue, | (PUKCUPOBATH €TO PE3YIBTATHI
HutpoBanue. [lomydenne u mpuMeHEHUE
6eH3ona.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OeH30J1a C TOMOIIBIO0 OBITOBOTO
pactBopuTenst «CoabBEHTY
13.2 | Ilpuponnslit u momyTHeI Ta3el | CocTas IIPUPOJHOTO rasa. Ero | Xapakrepru3oBarb cOCTaB 1 OCHOBHBIE 8
8 HaxoXkJeHne B mpupoze. IIpeumyiiectsa | HanpaBieHUs MepepabOTKU U UCTIOIb30BAHUS

MIPUPOTHOTO raza Kak TOTLIIMBA.
XuMudeckass IepepadoTka MPUPOTHOTO
rasa: konBepcusi, mupoym3. CHHTe3-ra3 u
€ro MpuMeHEHHeE.

[TommyTHBIE Ta3bl, ux coctaB. [lepepaboTka
MOMYTHOTO Ta3a Ha (paklHuH: CyXOW Tas,
ra3oBblil

nporaH-0yTaHoBast CMECh,

OEH3HUH.

IIPUPOAHOrO rasa.
CpaBHMBaTh HAXOKJIEHUE B IPUPOJIE U COCTAB
MIPUPOJHOTO U MOMYTHBIX Ta30B.
XapakTepu30oBarb COCTaB U OCHOBHBIE
HarpaBJIeHUs MepepaboTKH U UCTIONIb30BaHUS

HOIYTHOTO ra3a




Jlemoncmpayuu. Kapra 1one3Hbix

uckornaeMorx PO

14.2 | Hedtb 1 criocobbl €€ CocraB HedTu U €€ nepepadoTka: XapakTepru30BaTh COCTAaB U OCHOBHBIE 8
9 nepepaboTKu MepEeroHKa, KPEKUHT, pU(POPMUHT. HaIpaBJICHUS IepepadOTKu HEDTH.

HedrenponaykTel u ux momxy4eHue. Paznuuare HedTsHBIC PpaKMK U ONMKCHIBATH

[TonsiTHe 06 OKTAaHOBOM YHCIIE. 001acTu UX MPUMEHEHHUS.

XUMHYECKHE CIIOCOOBI TOBBILIECHUS Oco3HaBarb He00XOTUMOCTh XUMUYECKUX

KauecTBa OCH3UHA. CroCcOo0OB IMOBBIIIEHUS KauecTBa OCH3MHA

Hemoncmpayuu. Konnexuus «Hedts u

HEPTETPOAYKTH», BUACOPPArMEHTHI U

cnaiinel «Ileperonka Hedtu». Kapra

MOJIE3HBIX UCKOMaemMbIx PO

Jlabopamopnuwiit onvim 5

« O3naxomnenue c konnexyueti «Hegpmo u

NPOOYKMbL ee nepepadomKu»»
15. | KameHHbIit yrons u ero KokcoBaHne KkaMeHHOro ymiss M ero | XapakTepu30BaTh OCHOBHBIE TPOLYKTHI Crp. 63 Ne7
30 nepepadboTka NPOMYKTHI: KOKCOBBIM Ta3, aMMHadHas | KOKCOXHMHUYECKOTO MPOU3BoACTBA. ONUCHIBATH

BO/Ia, KaMEHHOYTOJIbHAs CMOJa, KOKC.
["asudukaims KaMeHHOTO YIJIs.
Lemoncmpayuu. Konnexuus «KameHHBbIH
YroJib ¥ MPOYKTHI €0 MepepadoTKM».
BuneodparmeHTs! 1 caiasl

«Kokcoxumuueckoe MMPOU3BOACTBO»

o0acTu mpUMeHEeHus

KOKCOBOT'O ra3a, aMMHa4YHOI BOJbI,
KaMEHHOYTOJILHOM CMOJIBI, KOKCa.

Oco3HaBaTh HEOOXOAMMOCTH Ta3U(UKAITII
KaMEHHOTO YIJIsl, KaK aJIbTepHATHBBI IPUPOTHOMY

rasy.




16.

KonTponbsnas padora Ne 2

VY4er u KOHTPOJIb 3HAHUH IO TEME

CaMOCTOSTEIIFHO BHITIOJHATh KOHTPOJIBHEBIC

31 VYreBonopoab» «Ctpoenue u kiaccupukanus 3a/laHusl.
OpPraHUYECKHX BEICCTBY
Tema 5. CiupTtbl ¥ peHobI (6 YaCOB)
1. OnHOAaTOMHBIE CITUPTHI OyHKIIMOHATbHAS THIpOKCHIIbHAsS | Ha3pIBaTh CIMPTHI O MEKAYHAPOIHOH 9,
32 rpymnma. T'omonoruueckuii pAIl | HOMEHKJIaType. Crp. 63-67
NpeNeNbHBIX ~ OJHOATOMHBIX  CHHUPTOB. | XapaKTepHU30BaTh CTPOCHHUE, CBOICTBA, CIOCOOBI
Hzomepuss monoxeHus: (GYHKIIMOHAIBHOW | MONYYEeHUS U 00IaCTH MPUMEHEHUS peesIbHbBIX
rpymmnsl. BonopoaHas cBsi3b. OHOATOMHBIX CIIUPTOB.
Hemoncmpayuu. OKHACICHNE CTIAPTA B
aNbJeTu/.
Jlabopamopnwtit oneim 6. CpaBHeHNE
CKOPOCTH MCIIApEHUs BOJIBI U ATAHOJIA.
2. XuMHYecKue cBolcTBa XuMuyeckre cBoicTBa cnuproB. Peakiust | YcraHaBiauBaTh NPUUUHHO-CIIEICTBEHHYIO CBSI3b 9, cTp. 68-71
33 OJHOATOMHBIX CIIUPTOB. TepU(UKALINH, CTIOXKHBIE FIPHUPBI. MEX]y COCTaBOM, CTPOCHHUEM MOJIEKYI,
[Tpumenenue cniuproB. [leiicTBue CBOWCTBAMHU U PUMEHEHUEM METaHOJIA U
METHJIOBOTO W 3TUJIOBOTO CIIUPTOB Ha JTaHOIA.
OpraHu3M YeJIOBEKa. Habnronars, caMOCTOSITETFHO TIPOBOIUTH U
Jlabopamopnutii onvim 6 (npoodonsicenue) | ONUCHIBATE XUMUYECKUN DKCIIEPUMEHT
«Ceoticmea smunogo2o cnupma»
3. MHoOroaroMHbI€ CIIUPTHI OTHIICHITIMKONIb,  KaKk  mpeacTaButens | KimaccuduuupoBarh CIUPTHI MO UX aTOMHOCTH. 9, cTp. 72-73,




34 JIByXaTOMHBIX U [IHIEePHH, Kak | XapaKTepu30BaTh CTPOCHHE, CBOMCTBA, criocoObr | Ne 11
MPEICTAaBUTENIb TPEXATOMHBIX CIHUPTOB. | MOJXYYCHUS U 001aCTH IPUMEHEHUS
KauecTBeHHas peakius Ha MHOTOATOMHBIE | MHOTOAQTOMHBIX CIIUPTOB.
CHUpPTHI, HX CBOICTBa, moiydeHue u | MneHTuduuupoBaTh MHOTOATOMHBIE CIIUPTHI C
npumenenue. [lonarue o6 antudpuzax. MTOMOIIIbIO KaU€CTBEHHOW PEaKIIUU.
Jlemoncmpayuu. KauecTBeHHas peaKus HaGnronare, caMmoCTOATENEHO TPOBOAUTH U
HA MHOTOAQTOMHbBIE CITUPTHI. OTHCHIBATh XUMHYECKHI SKCIIEPHUMEHT
Jlabopamopnwiii oneim 7. « Ceoticmea
enuYepuHay
4, deHon CrpoeHne, TmoONlydeHHE, CBOWicTBa W | XapaKTepH30BaTh CTPOCHUE, CBOMCTBA, criocoOsr | 10
35 npuMeHeHue  ¢eHona.  KauecTBeHHBIE | MOMy4YeHUs U 007acTU MPUMEHEHUs (eHona.
peakiuu Ha Qenon. Bzaumnoe BausHue | MnentudunnpoBars GeHOM ¢ TOMOIIBIO
aTOMOB B MOJIEKyJie (peHOoIa. Ka4eCTBCHHBIX PEaKITUH.
Jemoncmpayuu. 3aBUCUMOCTh
pacTBOpuUMOCTH (heHOoIIa B BOJE OT Cobmronath mpaBuia 6e30macHOro oOparieHus ¢
Temneparypsl. BzaumoneiictBue ¢enona ¢ | ¢peHoIoM
OpomHoit Bofo# 1 xmopuaom xeneza(lll),
KaK Ka9YeCTBCHHBIC PEaKIIHH
5. B3aumHoe BIusTHUE aTOMOB Ha B3aumHOe BIHSTHEE aTOMOB ¥ TPYIII B OnuceiBaTh BIUSHAE aTOMOB U TPYIII aTOMOB B 3anucu.
36 puMepe MOJIEKYIBI eHoa. MOJIEKYIaX OpPraHMYECKHUX BEIIECTB Ha MOJTEKYaX OpraHHUECKHX BElCCT. Crp. 79 Ne 5
npumepe gpeHomna
6. Perenne pacueTHBIX 3a/1a4 110 Pemenne pacueTHbIX 33734 Ha Pemare 3aaun JaHHOTO THIIA. 3anaua
37 OTIpeIeTICHUIO MOJI. POPMYJIBI omnpezaeneHue GopMyIl yriieBOJ0POIOB MO

10 IIPOAYKTAM CTOPaHUs.

IIPOAYKTaM CrOpaHus




Tema 6. Abaeruabl 1 KETOHBI (5 4acoB)

1. Anbpaeruibl ¥ KETOHBI DopMabIETU U alleTAIBIAETH], KaK XapakTepu3oBaTh CTPOCHUE, CIIOCOOBI momydeHus | 11
IPEICTAaBUTENN AJIbJIETUI0B, COCTAB UX
38 e ACTHAOB, 1 00nacTu NpuMeHeHus popMaibIeruaa u
MoJsekys. OyHKIMOHaIbHAs KapOOHUIIbHAs
rpynna. KauecTBeHHbIE peakliuM Ha aleTaabAerusa.
aJbJCTUIbl.
2. CBoiicTBa, IONyYyeHUE U TpUMEHEHHE | XapaKTepu30BaTh CBOMCTBA U 00JIaCTH 11, ynp. 4
39 dopmanberuia U alleTaJbJeruja. | npuMeHeHus GopMabJeruia u aleTaabIeruaa.
Peakiuu HOJIMKOHICHCALUU s | UnenTuduuupoBaTh aabIeru/sl C IOMOILBIO
dopmanbaerua. IloHsATHE O KeTOHaX Ha | KAYECTBEHHBIX peakiuil.
IpUMepe alleToHa. Cobmronath npaBuia 3KOJIOTMYECKU TPAMOTHOTO U
Jlabopamopnutit oneim 8 «Ceéoticmea 6e3omacHOro obpatieHus ¢ HopmMabaeTHIOM.
Gopmanvoezuday
3. I'eneTnueckas CBsA3b MEKIY VYhpakHeHUs B COCTABICHUU YPaBHEHUI 3anuceiBaTh YpaBHEHUS XUMUYECKUX CTp. 84
OpPraHUYECKUMU BEIeCTBAMH. peaKIuii ¢ y4acTUEM CIIUPTOB, (PEHOJIOB,
40 albJIETHIOB, 4 TAKKE HA TEHETUYECKYIO peakuuii, MOATBEPKAAFOLIAX Neb6
CBSI3b MEXY KJIacCaMU OpPraHMYECKUX
COeIMHEHUIA. T'CHCTHYCCKYIO CBA3b MCIKAY KiIaCCaMH
OpPraHUYCCKUX BEHIECTB.
4. | Pemenue pacueTHBIX 1 Pemenne pacueTHBIX u Pemrare skcnnepumenTanbHbie U pacueTHeie | Ctp. 84
HKCTIIEPUMEHTAIbHBIX 33714 HKCIIEPUMEHTANBHBIX 3a/1au.
41 3a7a4u. Ne7
5. Koumponvnas pa6oma No3 no | KOHTPOJb U yHeT 3HAHUH M0 U3yHEHHOH BrInmonHsATE caMOCTOSTEIILHO
meme «Anboe2uosl u KemoHbl» Teme
42 KOHTPOJIbHBIE 3a1aHUs.

Tema 7. KapOonoBbie kuciaorbl. Cio:xHbIe 3QupbI (6 4acos).




1. | KapOoHOBbIE KUCIIOTHI [oMonoruueckuit psii MpenenbHbIX | XapaKTepu30BaTh CTPOCHUE, CITOCOObI 12
43 OTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. | IONyYEHHS ¥ OOJIACTH MTPUMEHEHHSI
JKupHbie KUCTOTHI. MYpPaBbUHOM U YKCYCHOU KHUCIIOT.
Jemoncmpayuu. O0Opasisl Paznmnuars oOmiee, ocoOeHHOE U
MypaBbHUHOM, YKCYCHOH, EMHUYHOEC B CTPOCHUHN OPTaHHIECKUX
MAJIbLMUTUHOBOM U CTE€APUHOBOU (MypaBbUHOM U YKCYCHOM) U
KHCIIOT ¥ UX PAaCTBOPUMOCTD B BOJIC. | HEOPTAHUYECKUX KUCIIOT.
2. XHUMHUYECKUE CBOMCTBA XWMHYECKHE CBOMCTBA KapOOHOBHIX | Pazimuuare obiiee, 0coOEHHOE U 12, Ne2-4
44 | kapOOHOBBIX KHUCIOT (110 kucioT. [lonydeHue u mpuMEHEHUE | EIUHUYHOE B CBOMCTBAX OPTraHUYECKUX

KapOOKCUJIBHOU TPYIIIE).

MYpaBbHUHOW M YKCYCHOM KHCIIOT.
JlabopamopHnutii onvim 9.
«Xumuueckue c80UCMBA YKCYCHOU

Kucjiaomausl»

(MypaBbUHOM U YKCYCHOM) U
HEOPTaHUYCCKHUX KHUCIIOT.

Hab6mronars, mpoBOAUTE, OMTMCHIBATH U
(bUKCHpPOBaTh PE3yJIbTAThI
JTEMOHCTPAIIMOHHOTO U JJA00PaTOPHOTO
XUMHYCCKUX AKCIIEPUMEHTOB.
CoOmtonarh npaBuia 3KOJI0TUYECKU

IPaMOTHOTO 1 0€30MacHOT0 OOpaIEHHUS C




Kap6OHOBI>IMI/I KHCJIOTaMH

3. | Xumuueckue cBOMCTBa XUMHYeCKre CBOMCTBA KapOOHOBBIX | XapaKTepH30BaTh BIMSHHUE pajidKaia Ha Crp. 41 Ne6
KHCJIOT (IIO paauKally). Biusaue
45 | kKapOOHOBBIX KUCJIOT (I10 (o p y) CUJTY KHCIIOT.
YIJICBOAOPOAHOIO paJjuKajia Ha CUITY
pa,HI/IKaHY) Kap6OHOBBIX KHCJIOT.
XJIOpUpPOBaHUE MO paIuKaIy.
4. | CnoxHble 3QUpBI. Peaxmus srepudukanun. Crnoxaple | OnHUChIBaTh peakuy dTepuUKaIIN Kak 13
3(pUpPHI. . .
46 Pup 0o0paTuMOil 0OOMEHHBIN MPOLIECC MEXKIY
KUCJIOTaMHU U CIIUPTAMHU.
5. Kupst Kupsl, ux cocraB u THUIPOIH3 | XapaKTepU30BaTh CTPOCHHUE, CBONCTBA, 13, Ne 1-3
47 (KUCTIOTHBIN M 1mIenoyHoM). Mputa. | cnocoObl OoyuYeHUs U 00JacTu

['mppupoBanue KUPOB.
Jlemoncmpayuu. Konnexknus
CIOXHBIX 3QupoB. Komnexims
*KupoB. OOpasibl TBEPIOTO U
YKUJIKOTO MBbLA.

Jlabopamopnuie onvimot 10 u 11.
«Ceoticmea srcuposy, « CpasneHue
CBOUCMB PACEOPO8 MblIA U

CMupajilbHO20 nopouwKka»

PUMEHEHUS KUPOB.

YcTanaBIMBaTh 3aBUCUMOCTH MEXKITY
(bu3MUeCKUMU CBONCTBAMU KUPOB,
COCTaBOM MX MOJICKYJ U TIPOMCXOKICHHUEM.
Y TIPOM3BOJICTBO TBEP/BIX KUPOB HA
OCHOBE PaCTUTEIBHBIX Maced.

HaGmronaTs, mpoBOIUTE, OMMCHIBATH U
(bUKCUpPOBATH Pe3yJIbTAThI

AEMOHCTPAIUOHHOI'O U Ha60paT0pHOF0




XUMHUYCCKUX SKCIICPUMCHTOB

6. | Koumponsnas paboma No4 no | KOHTPOIb 1 y4eT 3HAHUH 110 M3Y4eHHOH | BBIIOIHATE CAMOCTOATENBHO
meme «Kapbonoevie kucnomot u | TMC
48 KOHTPOJIbHbBIE 33]IaHUA.
UX NPOU3B0OHbIE )
Tema 8. YriieBoanbl (4 yacoB)
1. VYrneBopl, UX COCTaB U VYrneBoasl. MoHocaxapuel. [roko3a kak | OnpenensTe NpUHAUIEKHOCTh OPraHUYECKUX 14
49 KJIacCU(UKAITHUS. anpaerunocnupt. CopOuT. COCIMHEHUH K yIJIEBOAAM.
Jlabopamopnwuii oneim 12. « Ceoticmea Paznuuare MOHO-, M- U MOJIMCaXapuIbl IO UX
2NIIOKO3b1» CIOCOOHOCTHU K THIPOIIU3Y.
2. MoHo- u aucaxapusl. MOoOJOYHOKHCIIOE U CIUPTOBOE OposkeHne. | IIpuBOAMTE mpUMeEpBI MPEACTaBUTENECH KaXKA0U 14, 15 crp.
50 ®ortocunres. Jucaxapuasl. Caxapo3a. CPYIIIbI YITIEBOAOB. 110-112
3. [Tonmucaxapumpl. [Tonmmcaxapuapl: Kpaxmai, LEJUII0I03a. HaGnronars, IpOBOAKTE, ONUCHIBATH U Crp. 112-115
51 Jlabopamopnuwiii onvtm 13. « Ceoticmea (UKCHPOBAThH PE3yAbTAThl IEMOHCTPAITMOHHOTO U
Kpaxmanay J'Ia60paT0pHOF0 XUMHUYCCKUX OKCIICPUMCHTOB
4, Pemenne sxcriepuMeHTanbHbIX | PacdeTHble M 3KCIIEpUMEHTAIbHBIE 3a1a4M | YIIpaKHEHUS B COCTaBIeHUU ypaBHeHM peakuuit | Ctp. 116 Ne 7
3aga4. ['eHeTHueckas cBs3b IO OTIPEJICIEHUI0 OPTaHNUECKUX BEIECTB .
52 C y4acTHEM YTJIEBOAOB, YPaBHEHU,
MEXy KJIacCaMH OPTraHUYEeCKUX | (Ka4eCTBEHHBIC PEAKIIHH ).
BEIIIECTB» WLTIOCTPUPYIOIINX [IETTOYKH MPEBPAIICHUHN 1
TEHETHYECKYIO CBS3b MEXKIy KIIaCCAMHU
OpPraHUYECKHUX COCIUHEHUN
Tema 9. Azorconep:xamue coexuHeHus (7 4acoB)
1. AMUHBI AmuHorpymnmna. AMUHBI TpenenbHble U | OnpeaensTh NPUHAIIEKHOCTh OPTraHUYECKOTO 16
53 apomarnueckue. AHuiMH. IlomydeHue | coeanHeHHs K aMHHAM Ha OCHOBE aHaJIM3a




aMuHOB. Peakuus 3uHuHa. XUMHYECKHUE
CBOMCTBA U MPUMEHEHUE aMUHOB.
Jlemoncmpayuu. 1optper H. H. 3ununa.
Konnekuys aHMIMHOBBIX KPaCUTENIEH.
Jlabopamopuvie onvimul. I3roroBinenune

MOJIETIEN MOJIEKYJI aMHHOB

COCTaBa €ro MOJICKYI.

XapakTepru3oBaTh CTPOCHHE, CBOMCTBA, CIIOCOOBI
MOJIYYCHHS ¥ 00JIaCTH MPUMEHCHHUSI aHWJIUHA.
ApryMeHTHpOBaTh YyBCTBO TOPJIOCTH 3a
JOCTHKECHUS OT€YECTBEHHON OpraHu4eCKOU
XAMUH.

Columronath mpaBmiia 6€301acHOro 0OpaIieHus ¢

AHWJIMHOM H KPAaCUTCJISIMU Ha €ro OCHOBC

2. AMMHOKHUCIIOTHI. AMUHOKHUCIOTBL, COCTaB MX MoJjekyl H | Onpenensts NpUHAJIEKHOCTh OPraHUYECKOTO 17, ctp. 122-
o4 CBOHWCTBA, KaK aM(OTEPHBIX OPTaHUYECKHUX | COANHEHHS K aMUHOKHCIIOTaM Ha OCHOBE 125

coeMHeHuH. I MIMH, KaKk MpeiCTaBUTENb | aHAJIN3a COCTaBa UX MOJIEKYIL.

amMuHOKUCHIOT. Ilomydenue mnonuneTunoB | XapaKkTepu30BaTh CBOMCTBa aMMHOKHUCIIOT Kak

peakuuell nonukoHaeHcauuu. [ToHsTHEe 0 | aM(pOTEPHBIX COCAMHEHUH.

NENTUHON CBSI3H. Paznuuars peakuy NOJIMKOHICHCAUT 1

Jlabopamopnvie onvimel. V3roToBIIEHUE | IENTHIHBIE CBSI3U

MOZIETTH MOJIEKYJIbI [IMIIMHA
3. benxu CrpoeHne MOJIEKYI OSJIKOB: TIEPBUYHAS, XapakTepru3oBaTh COCTaB, CTpoeHue, cTpykrypy u | Ctp. 126-130
55 BTOPHUYHAs U TPETUYHAS CTPYKTYPHI. CBOICTBa OEIKOB.

Wnentudunuponars OENKH.

4, Xumuueckue cBoiicTBa OenkoB. | KauecTBeHHBbIE peakilny Ha OENKH, UX OmnuchiBarh GHOIOrOYECKHE CBOMCTBA OEKOB Ha Crp. 130-134
56 THIPOJIN3, I€HATYpAIHs ¥ GHOJIOrHYeckne | OCHOBE MEXKIIPEAMETHBIX CBS3€H XUMHH U

(GyHKITUN.

Jlabopamopnutit oneim 14. «Ceoticmea

ononornuu




benkosy

5. HyxkiienHoBbIE KHCIOTHI [Tonsitue IHK u PHK. Crpoenue, XapakTepus3oBarh COCTaB, CTPOCHUE, CTPYKTYPY 18
3HAYCHUE.
57 JAHK u PHK.
6. Koumponvuas paboma Ne5 « KoHTpOIb ¥ y4eT 3HaHUl 110 TeMaM: BBINOIHATE CaMOCTOATEIBHO KOHTPOJIbHBIE [Toar. x mp.
Azomcooepacawue coeounenusny | «YTaeBoab» U «A30TcoaepKalue
58 poicay p 3a/laHusl. pabote Ne 1
COCTMHEHUS»
7. [TpakTrueckas paborta Ne 1. WNnentudukaius opraHn4ecKux [IpoBonuTh, HAOIIONATH U OIMCHIBATD
59 Wnentudukanyst OpraHn4ecKiX | COSAMHEHU XUMHUYECKHUM 3KCIIEPUMEHT ISl [TOITBEPKICHUS
COEMHEHUI CTPOEHUS ¥ CBOMCTB PA3JIMYHBIX OPTraHUYECKUX
COCAMHEHUH, a TaKKe X HUISHTH()UKALNY C
MOMOIIBIO KAYE€CTBEHHBIX PEAKIUN
Tema 9. buogornyecky akTHBHBIE BeniecTBa (7 yaca)
1-2. | GepmeHTHI. [TonsTHE O pepMeHTax Kak O XapaxkTepu3oBaTb EpMEHTHI, ONUCHIBATH POJIb 19
OMOJIOTUUECKUX KaTan3aropax OeIKoBOH
60- (bepMeHTOB.
npupoabl. OCOGEHHOCTH CTPOCHUS U
61 CBOMCTB B CPaBHEHUH C HEOPTraHUYECKUMHU
KaTajgu3aropamMu. 3HaueHue B OMOJIOrUU U
IPUMEHEHNE B TPOMBIIUIEHHOCTH.
3-4. | Buramunsl. ITonsaTtue o BuTamunax. Mx KnaccudummpoBarbs BUTAaMUHBI, ONTUCHIBATH 20
I'opmonsl. JlekapcTsa. KJaccudukanus 1 obo3Hauenue. Hopmsl
62- OMOIOTMYECKOE 3HAYEHNE BUTAMUHOB U
noTpeOsIeH!s] BATAMUHOB.
63 BonopacrBopumsle (Ha mpumepe TOPMOHOB.

ButamuHa C) 1 KUpOpacTBOpUMBIE (Ha
npuMepe BUTaMUHOB A u D) BUTaMUHBI.
[TonsiTve 0 aBUTAMMHO3aX, TUIIEP- U
TUTIOBUTAMHUHO30B.

[Tonatue o ropMoHaX Kak OMOIOTHYECKU
aKTHBHBIX BEIIECTBaX, BHITOIHIIOIINX
SHIOKPUHHYIO PETYISILUIO




KHU3HEEATEIIbHOCTH OPraHU3MOB.
[TonsiTHE O KIaCCHU(pHUKAIUNA TOPMOHOB.
OTnenbHbIe IPEACTaBUTENIN TOPMOHOB:
UHCYIMH, aapeHanuH. [Tonsarue o
JIEKapCTBaX KaK XMMOTEPAeBTUYECKUX
npenaparax. [ pynmsl 1ekapcTs:
cynb(haMuIbl (CTPENITOMUITUL),
AQHTUOMOTHUKY (TIEHULUIIINH), aCIUPHH.
be3onacHbie (hopMbl IpUMEHEHHUS,
JIEKapCTBEHHBIE (DOPMBI.

64-
65

[Tonmumepsr

Knaccugukarms HIOJIMMEPOB.
HckyccTBeHHBIE TIOJMMMEPHI:  IEILTYIOU/I,
aleTaTHbIM MIENK, BHUCKO3a, UeIodaH.
[Tonumepusanus ¥ MOJTUKOHACHCAIUS, KaK
CrocoObI MOJIYYCHHS MOJIMMEPOB.
Cunrerndeckue Kayuyku. [lommuctupon,
TehJIOH W  TMONUBHUHMUIXIIOPUT,  KaK
MPEICTABUTENH I1JIACTMACC.
CunteTnueckue BOJIOKHA: KarpoH,
HaJIOH, KEeBJIAp, JABCAH.

Lemoncmpayuu. Konnexuus
CUHTETUYECKHX MOJMMEPOB: MJIACTMACC U
BOJIOKOH ¥ M3JEITUH U3 HUX.
Jlabopamopnuwiit oneim 15. «3naxomcmeo
¢ 0bpazyamu nIACMmacc, 0J10KOH U

Kay4yyxkoey

Knaccupunuposars noaumepsl MO Pa3iIUYHBIM
OCHOBAHUSIM.
Pa3nnuare HCKYCCTBEHHBIE IIOJIUMEDBI,
KJacCu(UIUPOBaTh UX M WUIFOCTPUPOBATH
TPYIIIBI IOJTUMEPOB PUMEPAMHU.

VYcraHaBnuBaTh  CBA3M  MEXAY  CBOWCTBAMM
HOJMMEPOB M 00NacTIMM UX HPUMEHEHHUs
Paznuuare nmonmMepusanuio U MOJIUKOHICHCALUIO.
[IpuBoAUTH IPUMEPHI 3TUX CIIOCOOOB MOIYYEHUS
MIOJINMEPOB.

OnuceiBaTh CUHTETUYECKNE KAYyUyKH, IJIACTMACCHI

M BOJOKHa Ha OCHOBE CBS3M CBOHCTBA —

IIPUMEHEHHE

21
[Toar. x mp.

pabote No2




7. [Tpaktuyeckas padora Ne 2 Pacno3naBaHue 1miacTMacc ¥ BOJIOKOH [IpoBoauTs, HaOII01aTh u OIMCBIBATH

66 XUMHAYECKUH SKCIEPUMEHT Uil UACHTU(HUKAINN
IUIACTMACC U BOJIOKOH C ITOMOILBIO KaUeCTBEHHBIX
peaxkuuit

67- | Pe3epBHOe Bpems

68




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

OOKYMEHT MOoArnncAH
SNEKTPOHHOWM NOAMNUCHIO

CepTtudukat: 00FDDCE458AD869E73DASD8EF72B3B48EE
Bnageneu: KysHeuosa Jltogmuna BrnagumumpoBHa
[enctButeneH: ¢ 10.03.2023 o 02.06.2024
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