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HOACHUTEJ/IbBHAA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeIHEro oO0iiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccutickoit denepanun», TpeOOBaHUN K pe3yjibTaTaM OCBOCHUS
denepanbHOil  00pa30BaTENbHONW MPOrPaMMbl CpeIHEro oOuero oOpa3oBaHUs
(®OIT  COO), mpeacraBieHHblx B  DenepaqbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuetom Konnenuuu mnpenoaaBaHust
yuebHOro mpeamera «XUMHs» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoi
Qenepanny, peAM3YIOIIUX OCHOBHBbIE O0Opa30BATENbHBIE MPOrpaMMbl, H
OCHOBHBIX TMOJNOXeHUH «Crparerud pa3BUTHS BocluTaHus B Poccuiickoit
Oenepanuu Ha nepuon A0 2025 roma» (Pacnopsixkenne IIpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAX0J0B K pa3pabOTKe MpOrpaMMbl MO XMUMHH, K OINpPEEICHUIO
oOuieil ctpareruy 0Oy4eHUsl, BOCIUTAHUS U Pa3BUTHUA 00y4YaOIIUXCsl CPEACTBAMU
yueOHoro npenmera «Xumus» 1t 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuenryanbHble nojgoxkeHuss @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICpKaHMs, PE3yIbTaTOB OOy4YeHUST W TpeOOBaHUN K YpPOBHIO MOJATOTOBKU
BBIITYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, II0JIy4aeMOe BBIITYCKHUKaMU
o0uieo0pa3oBaTeabHOM OpraHu3alliy, SBJSETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIIAOIIMM JTAllOM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYLIUX
LIEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYphI
YelloBeKa, a TaKXKe »HKOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY
3I0pOBbI0 M MNpUPONHON cpene. Peamusyercs xumuueckoe 00pa3oBaHHE
00yyJaroImuxcsi Ha YPOBHE CpeAHEro oluiero oopa3oBaHusi CpeACTBAMH y4eOHOTO
npeaMera  «XUMHsSD», COJIEpKAaHUE M TIOCTPOCHHE KOTOPOTO OIPENENIECHbl B
nporpaMMe Mo XMMHHM C YYCTOM cCheuu(puKd HayKd XUMUH, €€ 3HaYeHHUs B
NO3HAHUU TPUPOJLI U B MaTEPUAIbHOW MU3HM OOIIECTBA, a TAKXKE C Y4ETOM
oOluX 1ened W TPUHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero oorero oopasosanus B Poccuiickoit denepanuu.

XuMUsl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOylo pojb B
COBPEMEHHOM HUBUJIM3AIMHU, B CO3JaHUHU HOBOW 0a3bl MaTepuaIbHOU KyJbTYpHI.
Ona BHOCUT CBOU BKJIaJ B (hopMHpOBaHHE PAl[MOHATIBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME€ LEJOCTHOIO MPEJICTABIECHUS 00 OKpPY)KaroUIeM MUpPE KaK O €IUHCTBE
OpUPOABl M YeJIOBeKa, KOTopoe (OpMHUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSIZH MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMH HAayKaMH, XMMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOI KyJIbTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIICITHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HAamNpaBi€HAa Ha pEIICHHE
IJI00ANBHBIX NOPOOJIEM YCTOMYMBOIO PpPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B cooTtBercTBUM ¢ OOmIMMM LENSMH W TMPUHIMIIAMH CPEAHETO OOIIETo
oOpasoBanus coaeprkanue npenmera «Xumus» (10—11 kmaccel, 6a30BBI yPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 WM Ui  BBIpaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIICIIHOIO BKIKOYEHHUSA B JKU3Hb COLUYyMa, IIPOJOJDKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisOMUMHA TIpeAMeTa «XUMHUSD» SBISIIOTCA  0a30BbIE  KYpChl —
«Oprannyeckas xumus» U «OOIIas M HeEopraHUYEcKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHHSI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU MO HEOPTaHWYECKOW XMMHHM (C BKIIFOUEHUEM 3HAHUU U3 OOIIeH XUMUH) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera oOecrnedyrBaeT BO3MOYKHOCTh PACCMOTPEHHUs] BCEro MHOroo0Opasus
BEIIECTB Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB U TEOPUH XUMUHU.

Crpyktypa conepxkaHus KypcoB — «Opranuyeckas xumusi» u «OOmas u
HEOpraHWYeckas XuMus» cPOpMHpOBaHA B NPOrpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOTO TIOJXO/Ja K U3Y4YEHUI0 Y4eOHOro warepuana u 0OyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUW Ha  OMNpeNeJICHHbBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHH BEIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUS OPTaHUYECKHUX
COCAMHEHNH, a TAaKX€ HAa YPOBHE CTEPEOXMMHUYECKHMX M  DJIEKTPOHHBIX
OpeICTaBIeHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB IO CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUNW. B Kypce OpraHM4eckom XHUMHUU IIOJIy4YarOT pPa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOI'O 0OIIETr0 0O0pa30BaHUs MEPBOHAYAIHHBIC
IPEICTaBICHUS O XUMUYECKON CBA3M, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEAKLIAH.

[log HOBBIM yIJIOM 3peHUs B MmpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOrO oOOIIEro 0oOpa3oBaHMs
TEOPETUUECKH MaTepuan M (PAKTOJOTMYECKHe CBEIEHUS O BELIECTBaX U
XUMUUYeckoi peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeopraHudeckas
XUMUSD» 00ydarouuMcsl MPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUUYECKUX U METOJOJOTUUYECKUX MO3UILIMA,



rIyOKe TIOHSATh HWCTOPUYECKOE HW3MEHEHHEe (QYHKIMHA OTOro 3akoHa — OT
o0o0mIaromiei 10 0ObACHAIONMEH 1 MPOTHOZUPYIOUICH.

Ennnas cucrema 3HaHWN O BaXKHEMIIMX BEHIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHHUM, & TAKXKE O XMUMHUYECKUX PEAaKIMSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX NPOTEKaHus jomnonHserca B Kypcax 10 um 11 xknaccos
AJIEMEHTAMHU COJEpPKaHMS, WMEIOUIMMHU KYJIbTYPOJOTMYECKHI W TPUKIAIHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAaHHWIO B3aMMOCBSI3M XUMHHU C
IPYTMMHM HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIBHOM M MPAKTUYECKOU
JESTEIPHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBaKEHHUS K Ipolieccy
TBOpUYECTBAa B O0JACTH TEOPUM U MPAKTHUECKUX MPUIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJieMax, CBS3aHHBIX C XUMHEU, KPUTHUYECKH OCMBICIMBATh WHGOpPMAIUIO U
NPUMEHAThL €€ [JIs1 TIONOJHEHUs] 3HAHWM, PEIICHUS WHTEIJICKTYalbHBIX U
AKCIIEPUMEHTAILHBIX HUCCIEA0BATENIbCKUX 3a7a4. B 1enom comepxanue yueOHOTO
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHA  M3Y4YEHUS  OpPUEHTHPOBAHO  Ha
dbopmMupoBaHrUe y OOY4YarOIIUXCS MHPOBO33PEHUECKON OCHOBBI JJIsI TTOHUMAaHUS
dbunocopckux uaeH, TakMx Kak: MATEPUAIbHOE E€IUHCTBO HEOPTaHUYECKOTO U
OpPraHUYecKOro MHpa, OOYCIOBJIECHHOCTH CBOMCTB BEILECTB HX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHHN NyTEM HKCIHEPUMEHTA W
pelIeHUs] TMPOTHUBOPEUUN MEXITy HOBBIMH (akTaMHM U  TEOPETHUYECKUMU
MPEANOChUIKAMU, OCO3HAHHUE POJIM XMMHUH B PELICHUH SKOJIOTMYECKUX MpoOJieM, a
TaKkke Mpo0eM cOepekeHUs YIHEPTeTUUECKUX PECYPCOB, ChIPhs, CO3JaHUs HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nnane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTUA M COLMAIU3ALMU
oOydJaronuxcsi MPUHATBIE TPOrPAaMMON MO XUMHH TOJIXOJbI K OMpPEAeNICHUIO
COJICp)KaHUSI W TIOCTPOCHMS TpeaAMeTa NpeAycMaTpuBalOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUM, UMeEOMUX 0a30BOo€ 3HA4YCHHE IS
Pa3IUYHBIX BHUJIOB JCSATEIBHOCTU: pEIIEHUS TMpoOsieM, TOUCKa, aHaau3a W
00paboTku nHbOpMaIK, HEOOXOIUMBIX TSI TPUOOPETEHHS OTIHITA MPAKTHIECKOM
U HCCJIeI0BATEIbCKONM ACATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B nmnpaktuke mnpernojaBaHuss XMMHH KaK Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus, MPU OMPEACIICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IIeJ€l M3Y4YeHHUs MpelIMeTa HampaBJICHUEM
MEePBOCTEIICHHOW 3HAYUMOCTH TPAJAUIIMOHHO MpHU3HACTCS (HOPMUPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATEIbHOCTH 4Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJAUYECKON TOYKH 3PEHHS TAKOM MOAXOJ K OIPEACIICHUIO LEeNe N3YYCeHUS
MpeaMeTa SABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHo JaHHOW TOYKE 3pEHUsl TJIABHBIMHU LEISIMU U3YYEHHS MpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sIBIISIOTCS:

e (QopMupoBaHuME CHCTEMBl XHMHWYECKMX 3HAaHUWA KaK BaKHEUIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MHPA, B OCHOBE KOTOPOU
JekKaT KIIYeBbIe MOHATUSA, (QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHHWMAHHE CYIIHOCTU JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHUE C HUCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHi, HEOOXOAMMBIX [JIsi NpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B TIPUPOJIC, B MPAKTHUUECKON 1 TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITENLHOCTH, CBA3AHHBIX C HAOIIOICHUEM H
OOBSICHEHHEM XHWMHYECKOTO OJKCIIEPUMEHTa, COOJIOJICHUEM  TIPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ atuM, copeprkaTenbHasi XapaKTepUCTUKa TeJIed U 3a7a4 U3ydeHus
MpeaMeTa B IIporpamMMe 1o XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH
C HOBBIMHU MPHOPUTETAMHU B CHCTEME CpelHero oomiero oopazoBanusi. CeroaHs B
NpernojaBaHUl XUMHH B OOJIbIIEH  CTEMEHH OTHASTCA  MPENNOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHus OO0y4YeHHUs, OpPHUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIC00pa30BaTEIHbHON OpraHU3alliy, BIAACIONIETO HE
Ha0OpOM 3HaHMM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMHU H
YMEHUSMH aKTHBHOTO TTOJYUCHHUS 3HAHWW M MPUMEHCHUS WX B PEAbHOW JKU3HU
JUTS peIIeHUs] TPaAKTUYECKUX 3a]1ay.

B cBs3m ¢ 3TUM TpU U3Y4YEHUHU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIICe
3HaUYCHUE MPUOOPETAIOT TAKKE 1NN U 33]Ia4M, KaK:

aganTamys 0O0yJaromuXcsl K YCIOBUSAM JTHWHAMHYHO Pa3BUBAOIIECTOCS MHpA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATCILHOMY TMPUHATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX XKU3HCHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMECHEHUEM;

dbopMupoBaHWEe y OOYyYarOmMXCS  KIIOUEBBIX HABBIKOB  (KJITFOYCBBIX
KOMITCTCHIINH), WMECIOIIMX YHHUBEPCAILHOE 3HAYCHHE U Pa3IMYHBIX BHIOB
JeSATETLHOCTH: PEIIeHHs MpobiieM, Moucka, aHaimusza u oopadoTku mHbopmaIuy,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS OIbITa JEITeIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XUMHUH, a TakXKe [JIs OICHKA C TO3UINI
AKOJIOTHYCCKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHUMHYCCKUX
IIPOLIECCOB HA OPTaHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00yUaronmxcs: CoCOOHOCTH CAaMOCTOSITENIFHO MPUOOPETaTh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMU, HCIIOIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl IOUCKA U aHalIHu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUYECKOTO COJIEPIKAHNUS;

dopMupoBaHre U pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBINJICHHS], HA0II01aTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOAUMBI, B YaCTHOCTH, NpH IJAHUPOBAHUM U MPOBEACHUM XHUMHUYECKOIO
HKCIEPUMEHTA;

BOCIIMTAHHE Yy OOyyarommxcs YOEXKICHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJICHHOCTH XHMHUH, €¢ BaXXHOW POJM B PEHICHUH TJI00ANbHBIX MpoOJieM
paIoOHAIBHOTO MPUPOAOIOIB30BaHNUS, MTOTIOJHEHHUS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOJIUMOCTH OEpexHOro
OTHOIIEHUS K IPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKXe MPHOOPETEHHUs OIbITa
WCIIONIb30BAaHUsl TOYYCHHBIX 3HAHUN Ui TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM muaHe cpemgHero o0mero o0pa3oBaHUs OpeaMeT «XHUMHUD»
0a30BOr0 ypOBHSI BXOJUT B COCTaB MpeAMETHON o0iacTu «ECcTeCcTBEHHO-HAYYHbBIE
IPEIMETHI.

OO0111ee ynciio 4acoB, OTBEICHHBIX JUISl U3yYEHUsI XMMHUH, Ha 0a30BOM ypOBHE
cpeaHero ofuiero odpazoBaHusi, coctabisieT 68 dacos: B 10 kimacce — 34 ygaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYECKON XUMUH

[IpeameT opraHMYecKOl XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHHE B
MOJIy4YEHUM HOBBIX BELIECTB M MaTepHalIoB. Teopus CTPOEHHUS OpPraHUYECKUX
coenquHeHnit A. M. BytiiepoBa, e¢ ocHOBHbIE N0J0KeHUS. CTpyKTypHbIE (POPMYJIBI
OpraHMYecKUX BeulecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBsA3b B
OpPraHUYECKUX COCUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBienne o kiaacCU(pUKAIMM OpraHuyecKkux BemiecTB. HoMmeHknaTypa
OpraHMYECKHUX COEAMHEHUH (cucTeMaTtuyeckas) M TpUBUAIbHBIE Ha3BaHUs
BaKHEHIINX MTPEACTABUTENEH KIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB U MX MPEBPALLCHUM:
O3HAaKOMJIEHME € OO0pa3laMHl OpPraHMYEeCKMX BEUIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOIIOJCHUE H
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALIEHUIO OPraHUYECKUX BEILECTB
[pU HarpeBaHuu (1JiaBjieHue, OOyTrIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN alKaHOB: (U3MUYECKME M XUMHUYECKHE CBOWMCTBA
(peakuuu 3aMeUIeHUs] W TOpPEHHUs), HAXOXKJICHHE B NPHUPOJAE, NOJIYYCHHE U
IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUI Psil. DTUJIEH U MPONWIEH —
MPOCTEUIINE TPEICTABUTENN aAIKEHOB: (U3MUYECKME M XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THUApPATALMU, OKUCIEHUS H
NOJIMMEPHU3ALIMH ), TOJIYYEHUE U IIPUMEHEHHUE.

Anxaauensl: OytamueH-1,3 u metunOytamueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus noiaumepusaunu). [lonmydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKUN psifl. AlleTHIIeH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (u3ndyeckue Hu
XUMUYECKUE CBOMCTBA (pEaklMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTaLUH,
rOpeHusl), NOJy4YEeHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, puU3MUECKME M XHMHUYECKHE CBOMCTBA
(peakuuu rajoreHUpOBaHMS W HUTPOBAHUSA), MOJIYYEHUE U pUMEHEHUE. Toryon:
cocmas, cmpoenue,  Quauyeckue U  Xumuueckue — ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHUe U npumeHerue. TOKCHYHOCTD



apeHoB. ['eHeTnyeckass CBS3b MEXJY YIVIEBOJAOPOJAMHU, MPUHALICKANUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YrIAEBOAOPOAOB. I[IpuponHbI ra3 W MOIyTHBIE
HeTsaHbpie Ta3pl. HedTh u e¢ mpoucxoxaenue. CrocoObl nepepaboTku HeTu:
IEPEroHKa, KPEKUHI (TepMUYECKHI, KaTamuTU4eckuil), nuponus. [IpoaykTsl
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
YTOJb U NPOAYKTHI €r0 MepepadOTKH.

OKCHEepUMEHTAIBHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHHUE C 00pa3llaMH IIJIaCTMACC, KAy4yKOB U PE3HHBI, KOJUIEKINH
«Hedpts» u  «Yromb», MOAETUPOBAHWUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOJHBIX, TPOBEICHUE HNPAKTUYECKON pabOThl: MOJYyYEHUE ITUIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHble 3agaun.

Bbrluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEaKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

Kucaopoacoaepxamue oprannyecKkie coeJHHEeHH

IIpenenbHBIE OQHOATOMHBIE CHUPTBL. METaHOA W 3TAHON: CTPOCHHE,
(¢usznyeckue MU XMMUYECKHE CBOMCTBA (pPEakUMM C AaKTUBHBIMU METAJUIAMH,
raJIoreHOBOJIOPOJaMH, TOpPEHUE), NpuUMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U ATaHOJIa Ha OpraHU3M 4eJIOBEKa.

MHOroaroMHple  CIUPTBHL. OJTWIEHIVIMKOJAb M  [JIMLIEPHUH: CTPOCHHE,
(¢u3nueckue W XUMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE CO ILIETOYHBIMU
METaJUlaMH, KaueCTBEHHasl peaklus Ha MHOI0aTOMHble cnupthl). [lelicTBue Ha

opraHusM yenoseka. [[pumenenne rmmuepruHa v STUIIEHTJIUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbI, (QU3NYECKHe W XHUMHYECKHE CBOMCTBA.
TokcuunocTh denona. [Ipumenenue genona.

Anpnerunpl U Kemowuwvl. DopManblerui,, aleTAIbACTUJl. CTPOCHHE,
¢usznyeckue W XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbBIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHI. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oOurue sl Kiacca KUCIOT, peakiusi 3TepuuKainm), moaydeHue U NpuMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTEM BBICHIMX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICUCTBHE.

Cnoxnble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCHIOT. [umaponus
coxHbIX 3¢upoB. Kupsel. 'maponus xxupos. [Ipumenenue xupoB. buosoruueckas
POJIb JKUPOB.



VYrineBompl:  cocTtaB, KiaccuduKanus — yriaeBogoB  (MOHO-, OU- U
nonucaxapuabl). ['1oko3a — npocTedmii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe M XHMHYECKHME CBOWMCTBA (B3aMMOJEHCTBUE C
ruapokcuom meau(ll), okucienue ammuadyHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HAXO0XKICHHE B MPUPOJE, NPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a kak npupoanble noauMepsl. CTpoeHHe Kpaxmaia U
nenono3bl.  dusnueckue W XUMUYECKME CBOMCTBA Kpaxmana (THApOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpaICHUN:
OpoBeJCHUE, HAOIIOJCHUE W OINHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHUE
CIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcusiom menu(ll)), anprerugoB (OKMCICHUE aMMUAYHBIM PACTBOPOM OKCHAA
cepebpa(l) m ruapokcumom wmemau(ll), B3aumojelcTBUEe Kpaxmajaa C HOJIOM),
MIPOBE/ICHHE NMPAKTHYECKOW PabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuétHbIe 3ama4n.

Boluucinenuss mo ypaBHEHHMIO XHMMHUYECKOM peakinuu (Macchl, 00beMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEaKUMU MO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3oTconiepKalue OpraHuuecKue COeMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble opraHnyeckue coeauHenus. dOusnueckue
U XMMHYECKHE CBOMCTBAa aMMHOKHUCIIOT (Ha MpuUMepe riauluHa). buonoruueckoe
3HaUY€HHE aMUHOKHCIIOT. [lenTuap.

benku kak nOpHUpOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAA M TPETUYHAS CTPYKTypa OENKOB. XWMHUYECKHE CBONCTBAa OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUI:
HaOIIOZICHUE W OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OCIKOB MpU
HarpeBaHUM, LIBETHbIC PEaKUU OEJIKOB.

BbicokoMoJieKkyJisipHbIe COeNHEHHS

OCHOBHBIC TOHSATHSI XUMHHU BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEIHSSA MOJIECKYISIpHAs
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALIMS U TOJUKOHACHCAIHS.

OKCTIepUMEHTAIbHBIE METOAbl H3Y4YCHHsI BEIIECTB M WX TMpPEBpalleHUN:
O3HaKOMJIEHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4qyKOB.

MexmpeamMeTHbIE CBA3H.



Peanm3anus MEXIIPEIMETHBIX CBSA3EH MPU H3yUYEeHUU OPTAaHUIECKON XUMUH B
10 kmacce OCyIIECTBISIETCS 4Yepe3 HCMOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAyYHBIX TOHITHH, TaK W TOHATUN, SBISIONIMXCS CHUCTEMHBIMH JUIS OTIACITBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TTOHITHS: SBIICHUE, HAYYHBIA (aKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIU3, CHHTE3, KiIacCH(HKAIUs, MEPUOTUNIHOCTh, HAOIIOICHHE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dwusuka: MaTepus, OSHEpPrus, Macca, aToM, DOJCKTPOH, MOJIeKyJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHHE
BEIECTBA, (DU3NICCKUE BETUINHBI U €MHUIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3Me,
doTocHuHTE3, OMOJIOTUYECKH aKTUBHBbIC BellecTBa (O€IKU, YIJIEBOJbI, KHUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMble, TOILIUBO,
pECypCHI.

TexHonOTHSA: TNHINEBBIC NPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE TPEnapaThl, MaTepHUabl U3
UCKYCCTBEHHBIX 1 CHHTETUUECKHX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUM

XUMUYECKHI 3JeMeHT. AToM. Snpo aroMa, U30TOMBIL. JJIEKTPOHHAs
000J10yKa. DHEPreTHUECKUEe YPOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHus] JEKTPOHOB IO OpOUTAsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepuonnueckuit 3axkoH U llepuoanyeckas cucreMa XUMHUYECKHUX JJIEMEHTOB
1. 1. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cuctemsl
xuMmudeckux 3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEHW CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBONUCTB XUMHUYECKUX OJJIEMEHTOB W
00pa3yeMbIX MMH MPOCTHIX U CIOKHBIX BEIIECTB IO TPYINaM U TEPHUOJIAM.
3HavueHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBs3b. BUIbl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJSIpHAs W MOJSpHAs, WOHHAs, METauiMdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHMMHYECKOW CBsi3u (OOMEHHBIH ¥ JIOHOPHO-
aKienTopHblil). BomoponaHas cBs3b. BalleHTHOCTh. DJIEKTPOOTPUIIATEIIHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO  CTPOECHMS.  3aKOH
ITOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PEIICTOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAIUNIMYECKON PEIUICTKU.

[TonsiTie 0 AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAcTBOPHI.
MaccoBas 1075 BelecTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenxknarypa
HEOPraHMYECKUX BEIIECTB. ['€HETMUYECKas CBSI3b HEOPraHUYECKHUX BEIIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas — peakuusa. Knaccupukanmss —XMMHYECKMX — peakiuil B
HEOPraHWYeCKOM M OPraHMYECKOW XUMHUHU. 3aKOH COXPaHEHHsS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiifu, €€ 3aBUCUMOCTh OT paszuyHbIX PakTtopoB. OOpaTuMbie
peakmuu. XuMHUYECKOe paBHOBecHe. DaKTOpbl, BIMAIOIIKME HA COCTOSHHE
xuMudeckoro paBHosecus. [Ipunnun Jle [larense.

Onektponutuueckas auccounanus. CuiabHbie U cialdblie eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHASL.

OKHCIIATENTEHO-BOCCTAHOBUTENBHBIE PEAKIIAH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPAILCHHI:
nemMoHcTpauusa Tabmun «llepuonnueckas cucreMa XUMHUYECKUX 3J1ieMeHTOB Jl. .
MenneneeBay, M3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEIICTOK, HAOJIoJeHUE U
OMKCaHUe JEMOHCTPALMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa310kKEHUE TEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KATAIU3ATOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0O YHUBEPCAJIBHOTO WHIMUKATOPA, pEaKIMd HOHHOTO OOMEHa),
MIPOBE/ICHUE MPAKTUUECKON paboThl «BiusHue pazanuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU peakium».

PacuéTtapie 3amaun.

Pacuetsl 10 ypaBHEHUSM XHUMHYECKUX pEaklWil, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUCTHl C HMCIOJIB30BAHHEM IIOHATUSA «MaccoBas
JIOJISI BELIECTBAY.

Heopranuueckasi xumust

Hemerannel. Ilonoxxkenne HemerayuioB B Ilepuoandeckont  cucreme
xuMuueckux sneMeHToB J[. 1. MenzaeneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyeckre CBONCTBA HEMETANIOB. AJUIOTPONHMS HEMETauIoB (HA MpHUMepe
KHCJIOPOJIa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEUIUX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHIOB,
KHCIJIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCIUHEHUN ).

[IprmeHeHne BaXXKHENIIIUX HEMETAJUIOB U X COEUHEHHU.



Meramnel. 1lonoxenne meramnosB B llepuonnueckon cucteMe XUMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOCHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMOB MeTajuioB. OOmue gusnueckue cBoicTBa MeTauioB. CIulaBbl METALIOB.
DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUN METAJLIIOB.

XUMUYECKUE CBOMCTBA BaXKHEWMIIMX METAUIOB (HATpUM, Kaaui, KalabIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

Obmue cnocodbl monmyueHus: MetayyioB. [IpumMeHeHne MeTamioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB W MX MPEBpPALCHUMN:
M3y4YEeHHE KOJUIEKIMU «MeTauibl U CIUIaBbl», 0Opa3lloB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAJbHBIX 337a4, HaOJIOJIEHWE W ONHCAHUE JEMOHCTPALHUOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCUAA aJIOMUHUS C PacTBOpaMHU
KHCJIOT U ILEJI0Y€EH, KaueCTBEHHbIE PEAKIIMN Ha KATUOHBI METAJIJIOB).

PacuerHble 3a1aun.

Pacu€tbl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO W3 YYacTBYIOUIMX B PEAKIUU BEIIECTB,
pacueTbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO U3
BEILECTB UMEET ITPUMECH.

XuMHUSA U )KU3Hb

Ponp xuMum B oOecCrieYeHUH SKOJOTHYECKOM, SHEPreTHYSeCKOW W IHILIEBOM
0€30MacHOCTH, pa3BUTUU MenuLuHbL. [loHATHE O Hay4yHBIX METOJax MO3HAHUS
BELIECTB U XMMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MNPHUHLMIAX [POMBIIIJIEHHOTO
MOJIyYeHUS] BaXKHEHUIINX BEILIECTB.

YenoBeK B MHUpE BEIIECTB M MATEpUAJTIOB: BaKHEWILME CTPOUTEIbHbBIE
Marepuanbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpAacKW, CTEKJIO, KepaMuKa,
MaTepUaibl JUIsl 3JEKTPOHUKH, HAaHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yIOOpEeHHUS.

XvMHSIT W 3I0pOBbE YEJIOBEKA: IMpaBUJIA HKCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBujia O0€30MaCHOTO KCIONIb30BAHUS MPENAPATOB OBITOBOM XUMHUU
B [IOBCETHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeOIMETHBIX  CBsi3ed MpU  M3Y4YEHMM  O0med u
HEOpraHW4YecKor Xxumuu B 11 Kjacce OCyIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK
OoOLIMX €CTECTBEHHO-HAYYHbIX [MOHSATUH, TaK U TOHATHH, SBISIOLIMXCA
CUCTEMHBIMU JJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IHKJIA.

OO1re ecTeCTBEHHO-HAy4YHbIE MOHSATHA: HAy4YHbIH (PaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIaccu(uKaluus, TMEePUOAUYHOCTb, HAOIIOEHUE,
SKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SIBICHHUE.



®dusnka: Marepus, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUIECKUN YPOBEHbD, BEIIECTBO, TEJO,
00BEM, arperatHoe COCTOSHHE BENIeCTBa, (PM3NYECKUE BEIMYMHBI U CAUHUIIBI MX
MU3MEPEHHUsI, CKOPOCTb.

buonorus: kierka, opraHusM, OJKocHcTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPTaHH3ME.

['eorpadusi: MUHEpaIBI, TOPHBIE TIOPOBI, TOJEC3HBIE UCKOMAEMbIE, TOIUIHBO,
PECYPCHI.

TexHoNOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsi, TMPOU3BOJICTBO
CTPOMTENBHBIX MAaTEPHaJOB, CEIbCKOXO3SIMICTBEHHOE IPOM3BOJICTBO, IHUIICBAS
MPOMBIIIICHHOCTh,  (DapManeBTU4ecKass  MPOMBIIUICHHOCTh,  MPOWU3BOICTBO
KOCMETHYECKHX TPenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHAS IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNN
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjibTaTaM OCBOCHHS
oOyYaromMUMuUCAd TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs (JIUYHOCTHBIM,
METanpeaIMETHBIM M MpeAMETHbIM). HaydHo-MeTonndeckoil OCHOBOM IS
pa3pabOTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrpPaMM CpPEIHEro OOLIEro
oOpa30BaHUsl SIBJISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTcTBMM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpenMera «XHWMHs» Ha yYPOBHE CPETHETO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOUIUMUCS POCCUHCKOM TIpaKJaHCKOM WICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEICTICHHIO;

HAJIMYMEe MOTUBAIUHU K 00yUEHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaAULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYy4arolMXCsl PYKOBOACTBOBATHCS B CBOEH
JESITEIbBHOCTH IIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAaMHU, NPUCYIIUMU LIETOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HAJIMYUE MPABOCO3HAHMSI SKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBHUTH
[[EJTA U CTPOUTH KU3HECHHBIE TIAHBI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS MpeAMeTa «XHUMHs» IOCTUTAIOTCS B
€IMHCTBE Y4YeOHONH W BOCIUTATENIbHOM JESTENIbHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HUAealaMd POCCHUKCKOT0 TpakJaHCKOro OOIEeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMd W TIpaBUJaMU  TOBEACHUSA, CIIOCOOCTBYIOIIMMH  TIpoIleccam
CaMOIIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTHU
00y4aromuxcsl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHs» OTpaKaroT
c(OPMUPOBAHHOCTh OMNBITA TO3HABATENILHON M MPAKTHYECKOW eSTEIBHOCTH
o0ydaromuxcsl Mo peaTn3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTu:

1) rpaskIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIUMHUCSA CBOUX KOHCTUTYI[MOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHUSI K 3aKOHY U MPaBOMOPSIKY;

NPEICTABICHUS O COIMATbHBIX HOpMax H TMPaBUIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE;



TFOTOBHOCTM K COBMECTHOW TBOPYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUWH YYEOHBIX M TO3HABATENBHBIX 3a71a4, BBHIMOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MNOHHMMATh M IPUHAMATh MOTHBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX IPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMSL:

LIEHHOCTHOIO OTHOLIEHUSI K HWCTOPUYECKOMY MW HAayYHOMY HACIEIUIO
OTEYECTBEHHOW XUMUH;

YBOXEHHUsSI K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U TPAKTUUECKOTO
NPUMEHEHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTHKECHHUS HAyKU €CTh PE3YJbTaT
JUIATENbHBIX ~ HAOMIONEHUN, KPONOTIUBBIX OKCHEPHUMEHTAIbHBIX  IOHCKOB,
OCTOSIHHOTO TPY/la YYCHBIX U IPAKTHKOB;

MHTEpeca M TO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHWHM U MOCIEAYIOLEM
aHanu3e MHPOpPMalUU O MEPEJOBBIX TOCTHKEHHSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHWBATH CBOC IIOBEJIECHHWE M IOCTYNKM CBOMX TOBAPUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUM ATHX
MOCTYIIKOB;

4) popMHUPOBAHUSI KYJIbTYPbI 3[10POBbSI:

NOHMMaHUs LEHHOCTEeH 370poBOoro U Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBUi 0€30MacHOr0 OOpalleHusi C BellecTBaMU B OBITY,
ITIOBCEIHEBHOM KU3HU U B TPYAOBOU JAEATEIBHOCTH;

NOHUMAaHUS UEHHOCTH TPAaBWJI HMHIMUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3TOPOBbIO U KU3HU JIIO/ICH;

OCO3HaHUS MOCJEACTBUIA M HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) TpyA0BOro BOCIIMTAHUS:

KOMMYHMKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-MCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO TMOJE3HOH, TBOPYECKOW U  JIPYrUX  BUOAX
NeSITeNIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pELICHUWM [PAKTHYECKUX 3a1ad
COIIMAJIbHOM HAIPABIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY HM3YYEHHIO MPOPECCHIl pa3aIMdHOro pojaa, B TOM
YKCJIe HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYyHdy, JIOJIAM TpyAa U pe3yjbTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHIYyaIbHOU TPAEKTOPHUU
oOpasoBanmsi, Oymymeld mpodeccud W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) IKOJI0rHYeCKOT0 BOCIIUTAHUS

HKOJIOTMYECKU 1I€JIECO00PA3HOr0 OTHOLIEHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MMOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTUYECKHX MpoOJeM, BIHSHUS
AKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COMANTBHON Cpeabl;

OCO3HaHUS HEOOXOJMMOCTH HCIHOJB30BAaHUS JIOCTWKEHUN XUMHHM JIs
pELIeHs] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTHUBHOTO HEINPUATUS JIEUCTBHM, NPUHOCAIIMX BpEI OKpYyKarolen
OPUPOJTHOM cpesie, YMEHHsI HPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOIMUECKHE
NOCJIEACTBUA NPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HaJU4Ms PA3BUTOrO SKOJIOTMYECKOTO MBILUICHHS, SKOJOTUYECKON KYJIbTYpHI,
OmnbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJACTBOBATbCS UMM B IO3HABATEJIBHOM, KOMMYHUKAaTUBHOW W COLMAIBHOMU
OPAaKTHKE, CHOCOOHOCTM U YMEHHUS AaKTUBHO NPOTUBOCTOSATH HJICOJIOTUU
xemopoouu;

7) IEHHOCTH HAYYHOTO TIO3HAHHUSI:

c()OPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U OOILIECTBEHHON MPAKTUKH;

NOHMMaHUs cCheuu(UKH XUMUU KaK HAayKd, OCO3HaHMS €€ poJld B
(OopMUPOBAHMN PALMOHAIBHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM IIEJIOCTHOTO
MPEACTABICHUS] 00 OKpYXKAIOLEM MHpPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKa, B
NO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJIeM COXpaHEHUs
OPUPOAHOTO PABHOBECHS;

yOSXKJICHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUHU I  COBPEMEHHOM
LMBWIN3AMK: B €€ T'yYMaHHCTHUYECKOW HAINPABIEHHOCTH W BAXXHOM pPOJM B
CO3JJaHMU HOBOW 0a3bl MaTEpUAILHON KYJIbTYpPBhI, PEIICHUH III00ANbHBIX MpoOsieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPIETUYECKOM, MUIIEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHM MEIULIMHBI, 00ECIIEUYEHUH YCIOBHIA
YCHEIIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HM KaXJIOTo 4YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TOHHMMAHHUS CYIIHOCTH METO/OB
[O3HAaHMsI, UCMOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIb30BAThH



MoJydyaeMble 3HAHUA UI aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro Mupa u
MPOUCXOSAIINX B HEM MU3MEHEHUN, YMEHUS J1eJaTh 000CHOBAHHbBIC 3aKITIOUCHUS Ha
OCHOBE HAay4dHBIX (D)aKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIPHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM NEeSITENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax npodeccuoHanbHOMI
JESITETTHHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHSI YYEOHOro IMpeameTa «XUMHUs Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMblE  JUIsi  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUYaIOIIHUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCHU(PUKY METOIOB IO3HAHUSA,
HCITOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHUE,
npolece, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaIbHBbIC Y4eOHBbIC NEUCTBHUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIme (dopmupoBaHue (yHKLIHMOHAIBHOM
I'PaMOTHOCTH M COIIMAJILHOM KOMITETEHIIUN 00YyYaroInXCs;
CHOCOOHOCTh 00yYarommxcs UCIOJIb30BATh OCBOEHHbIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PCHUECCKHE 3HAHHMS U YHHBEPCAJIbHBIE YUCOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE PE3YyJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJISATUBHBIMH
JICUCTBUSIMH.

OBJagenue YHHBEPCATbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
JEeUCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbBHO  (popMyHMpoBaTh W aKTyallM3UpOBaTh  MpoOJIeMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPEACNSATh LENU JESITENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU MX
JTOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSTEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

WCIIOJIb30BaTh IPU OCBOEHUU 3HAHUN TPUEMbI JJOTUYECKOTO MBIIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHSITUMA U yCTAHABIMBATh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOUINE MOHIATHS 111 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUS M KPUTEPUH JJs KIACCHU(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTaHABIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMH
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIEHUSA (MHIAYKTHBHBIC, JEIyKTUBHbBIE, I10
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEUMS] B pPaccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBObI U 3aKJIIOUCHUS;

MPUMEHSATh B IPOLIECCE MMO3HAHMS, UCIIOJIb3YEMbIE B XUMUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BbIBATH MOJEIbHBIE IPEACTABICHUS — XUMHYECKHI
3HaK (CHMBOJI) DJIEMEHTa, XHMHYecKas (QopMmyna, ypaBHEHHUE XUMUYECKOH
peakuuu — MpU pEHIeHUH Y4YEOHBIX MO3HABATEJIbHBIX M IMPaKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEJIbHBIC IIPEICTABIICHUS JUUIS BBISBICHUS XAPAaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHA.

2) 6a30BbIe HCCIIEN0BATEIbCKHE IeHCTBHUS:

BJIaJ€Th OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUSA BEUIECTB M XUMHUYECKUX
peaKumii;

(opMyIUpOBATH LEIH U 33/1a4U UCCIIEJOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSTEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHI B KaueCTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI ISl OPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEICHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOIOJATh 32 XOJIOM
npolecca, CaMOCTOSATENIbHO MPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIHUpOBATH
000011I€HHS ¥ BBIBO/IbI OTHOCUTEIILHO JOCTOBEPHOCTH PE3yJIbTAaTOB UCCIEAOBAHMS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM MPOEKTHOU
JESITeIbHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MNOMCKY METOJIOB pEeUICHUs] MPAaKTUYECKUX 3a/ady, MNPUMEHEHHUIO pPa3InYHbIX
METOJI0B MTO3HAHUSI.

3) padora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HMHPopManuu (Hay4dHO-
NOMyJIsSIpHAsl JIMTEpaTypa XUMHUYECKOTO0 COJEp>KaHus, CIpaBOYHbIE MOCOOus,
pecypcsl MHTEpHeTa), aHanM3UpoBaTh MHMOPMAIMIO PA3NUYHBIX BUIOB U (OpM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ec JIOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(GopMynupOBaTh 3alpOChl U MPUMEHATH Pa3IMYHbIE METObI MPU TOUCKE U
orOope wuH(pOpMaLUK, HEOOXOAUMOW [JIsl BBIMOJIHEHHS YYEOHBIX 3aaad
OIIpPEEICHHOIO TUIIA;

NpUOOpEeTaTh OIBIT HKCIOJIb30BaHUA WH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MPEICTaBICHUSA
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJUIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4yHBIM $3bIK B KauyeCTBE CpEACTBA IpU padbore C
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpPEeAMETHbIE ((pU3NYECKUE WU
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbl, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIb30BaTh W MPEOOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

Osgi1aieHne yHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMU JIICTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJ€ JAHaIoTa W/Win
JUCKYCCUH,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTyIIaTh C MPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIbHON J1E€ATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU TPU BHITIOTHECHUH
XUMHYECKOTO KCIIEPUMEHTA, MPAKTUIECKOW pabOThI MO HCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3aluu yueOHOro MpoeKkTa U (HOPMyITHpPOBATH BHIBOJIBI
O pe3yJbTaTaM IPOBEACHHBIX HCCIEJOBAHUM MyTEM COTJIAcOBAHUS MO3UIMI B
X0J1e 00CYXXIeHUSI 1 0OMEHa MHCHUSIMH.

OsgJiaieHNe YHHBEPCAJIBLHBIMHI PeryJISITUBHBIMH J1eHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISTh CBOIO I103HABATEIbHYIO
AeSTeNbHOCTh, OMpeAensas e¢ IeNd W 3aJadd, KOHTPOJIUPOBAaTH U TO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MpEAJaraéMblii  ajaropuT™M JIEHCTBHIA TIpH
BBIMOJJHEHUHM YYE€OHBIX UM UCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
¢ (PeKTUBHBIN C€MOCO0 WX peHIeHUs C Y4YETOM TOJYYSHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHalIn3a
M CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHbie  pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckas XHUMHS»
OTpaXakoT:

cOpPMUPOBAHHOCTh ~ MPEACTABIEHUH O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, pOJM XHMHUUM B T[IO3HAHUU SIBJICHUU



OpUpOALl, B (POPMUPOBAHWUU MBINUICHUS W  KYJbTYPHl JIMYHOCTH, €€
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PeIICHUS] PAKTHUECKUX 3a71a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 370POBBIO U MPHUPOAHOU
cpeng;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAHHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATaOIINE MOHATHS (XUMHUYECKHMH 3JEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, SJIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBA3b, CTPYKTypHast (opmyina (pa3BEepHyTass U COKpaIICHHAs), MOJib, MOJISIpHAS
Macca, MOJIPHBIM 00BEM, YIVIEPOAHBIM CKeNeT, (YHKIMOHAIbHAs Tpymna,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUI Psill, TOMOJIOTH, YTIE€BOAOPO/IHI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCOUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
opranuueckux BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHH; MHPOBO33PEHUECKHE 3HAHUS,
JeXallie B OCHOBE IMOHMMAHUA TMPUYMHHOCTH M CHUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€30MacHOM HCIIOJIb30BAHUN BaXKHEWIIMX OPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEpPHbIC MPHU3HAKH TOHSATHUH,
yCTaHaBJIMBATh MX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS TPH
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHMYECKUX COCAMHEHUI;

c(hOPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JJIsi
COCTABJICHHSI MOJICKYJIAPHBIX M CTPYKTYPHBIX (Pa3BEpHYTOU, COKPAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB U YPaBHEHUW XUMUYECKUX PEaKIIUM,
M3rOTaBJIMBAaTh MOJEIH MOJIEKYJ OPTraHMYECKHUX BEILECTB HJIsl WIUTFOCTPALMM UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABJIMBATH MPUHAJICKHOCTh H3YYEHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONPEAEICHHOMY
KJIacCy/Tpynne COeQUHEHUN (YIJIeBOJAOPOAbl, KUCIOPOA U a30TCOAEpIkaIIHe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEIUMHEHUs), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii HomeHkiatype (IUPAC), a Takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHMS OTAEIbHBIX OPraHMYECKUX BEIIECTB (3TWJICH, MNPOINWUJICH, AalleTUJIEH,
STUWJICHTIUKOMb, TIUIEpUH, (PeHon, GopManbIeTull, aneTanbIeTU, MypaBbUHAS
KHUCJIOTa, YKCYCHAsl KUCIOTa, OJIEMHOBAs KMCIIOTa, CTEApUHOBAsI KUCIIOTA, TJIH0K03a,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TIUIMH);

c(hOPMHUPOBAHHOCTh yMEHUSI OMPENCTATh BUIbl XWMHUYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOKCHHS TEOPUU CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
du3nUecKkue M XMMHUYECKHE CBOWCTBA THIHMYHBIX MPEICTABUTEICH pPa3TMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIECH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyranues-1,3, O€H30/, METaHOJ, ATAHOJ, STHUJICHIJIMKOJIb,
[NIALEepUH, (EHOJI, alleTalbJeTu, MypaBbUHAs W YKCyCHas KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJYy HHUMHU YPaBHCHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUUA C
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKU YIJIEBOJOPOJIHOTO
Chlpbid  (HE(Th, NTPHUPOAHBIA Tra3, Yrojib), CHOCOOBI WX NEPepadOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEepepadOTKH;

c(hOPMUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUUCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BEIIECTBA WM MPOAYKTA
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOPMHUPOBAHHOCTh yMEHHUH BIAaJ€Th CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAy4YHOT'O MO3HAHMUSI, UCTIOJIb3YEMbIX B XUMHUU MIPU U3YYCHUU BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOIO[eHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJCIUPOBaHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS [JIsl MPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMHM U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIAThH MpaBUia MOJb30BAHUS XUMUYECKON
Mocyiol U J1abopaTOpHBIM O0OPYJOBAaHUEM, a TakKe MpaBuia oOpalleHus c
BEIIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW TIJIAHUPOBATh M BBIMOJHATH XUMUYECKHM
AKCHEPUMEHT (MPEBpAILEHHs] OPTaHUYECKUX BEIIECTB MIPU HAarpEBAHUU, MOJITyUEHUE
OTUJIEHAa M M3Y4YEHHE €ro CBOMCTB, KA4Y€CTBEHHBIC PEAKIMU OPraHUuYECKHUX
BELIECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBMM C TPAaBWJIAMH TEXHUKM O€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU H JTAOOPATOPHBIM 00OPYIOBAaHUEM, TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3aliCH YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii 1 GOopMyIHpPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUNM KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(OpMaIMIO, TOIYy4aeMyK0 U3 pa3HbIX HWCTOYHHKOB (CpelICTBa MacCOBOMU
uHpopmaruu, UaTepHeT u npyrux);



chOPMHPOBAHHOCT, ~ yYMEHHH  COONIOAaTh  TpaBWjIa  OKOJOTUYECKH
I1EJIECO00PA3HOTO TOBEACHUS B OBITY W TPYAOBOW JCATEIBHOCTH B IEJAX
COXpPAaHEHMUSI CBOETO 3/I0POBbS M OKPYXKAlOLIEW NPUPOJHON CpeIbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OPTraHU3MBbI OINPEIEICHHBIX OpPraHUYECKUX
BEIIECTB, MOHUMAas cMbich mnokazatens [IJIK, mosicHsITh Ha mpumepax CrocoObl
YMEHBIIICHUSI U TPEIOTBPAILCHUS] HMX BPEAHOTO BO3JACHCTBUS HA OpPraHu3M
YEJIOBEKa;

JUIsl 00Oy4aronIMXxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAaHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBIICHUN;

JUISL  CIENBIX W CHA0OBUASIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XuMHUYECKUX

dbopmy.
11 KUIIACC

[IpenmeTHble pe3yabTaThl OCBOCHHUSI Kypca «OOIas M HeopraHudeckas
XUMUS OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIOICH
€CTECTBEHHO-HAyYHOW KAPTUHBl MHUpPA, POJU XHUMHUU B T[O3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM SISl PEIICHUS MPAKTHICCKHUX 3a71a4
Y DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHYECKHUX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAraloNIrue MOHATHSA (XMMHUYCCKUH DJIEMEHT, aToMm, HM30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBII OOBEM,
BAJICHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENIEHb OKHCIICHUS, XMMHYECKasl CBS3b
(KoBanieHTHAsl, UOHHAs, METAIUIMYECKAsl, BOJIOPOHAs), KPUCTAJUIMYECKAsI PELICTKA,
TUNBl ~ XUMHUYECKUX  PEaKIMi, pacTBOp, DJIEKTPOJIUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMALUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOM peakiuv, XHMHYECKOE PaBHOBECHUE); TCOPUM M 3aKOHBI (TEOpus
AJICKTPOJUTUYECKON JUccounanuu, nepuoandeckuid 3akoH JI. WM. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHHUS W MPEBpAILCHUS YHEPIUHU
IpU XUMHUYECKUX PEaAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHMN S3BbIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAINIME B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (HDaKTOJIOTHYCCKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MacHOM HCIOJIb30BAHUU BAKHEHIIINX HEOPTAHMYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATCIbHOCTH YEJIOBEKa,;



c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE MPU3HAKU TOHSITHIA,
YCTaHABIMBATh UX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS NPH
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHMM HCIOJIB30BaTh XUMUYECKYIO CHUMBOJMKY IS
coctaBieHUs (OpPMyJl BEIIECTB W ypaBHEHUH XUMHYECKHX  pEaKIui,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE HA3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbli ra3, YIJIEKHCIBIM ra3, aMMMAakK, ramicHas
U3BECTh, HETAICHAsI U3BECTb, MUTHEBAS COJIA, IUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUM OIPENEIATh BaJIEHTHOCTh U CTENIEHb OKUCIIEHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PAa3JIUYHOrO0 COCTaBa, BUJ XWMHYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJIHASA) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEHICTKM KOHKPETHOTO BEIleCTBa (aToMHasi, MOJEKyJspHas,
MOHHAs, METAJUIMUECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIMHECHUIM;

c(OpPMHUPOBAHHOCTb YMEHUI yCTaHaBJIUBAaTh IIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBy K OINPEIEICHHOMY Kjaccy/rpymnme
COEIMHEHHUI (MPOCThIE BEUIECTBA — METAJUIBI M HEMETAJUIbI, OKCU/IbI, OCHOBAHHSI,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IIEPUOUYECKOTO 3aKoHa /.
N. MenaeneeBa u IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE
aTOMOB XMMHYECKHX 3JIEeMEHTOB |—4 mepuonoB Ilepuoanyeckoil CUCTEMBI
xumuueckux smaemeHToB JI. M. MenpgeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanm, «IHEpPreTUYECKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COEAMHEHUI
10 Iepuoaam u rpynnam llepuoanueckon cucTtemMbpl XUMUYECKUX 31eMeHToB Jl. U.
Menpeneena;

chOpPMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh  (OMHUCHIBATh)  0OIIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JMYHBIX  KJIACCOB,
NOJATBEPKAATh CYIIECTBOBAHUE TI'E€HETHMYECKOW CBS3M MEXKIYy HEOPraHUYeCKUMHU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMHUECKHE PEAKIUHU IO
pazIMYHBIM IMPU3HAKaM (YUCIY M COCTaBYy pPEArMpYIOMIMX BELIECTB, TEIIOBOMY
ahdexTy peakinnu, U3MEHEHHIO CTETICHEW OKHUCICHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKkiMM, YYaCTUIO KaTaanu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHHI COCTaBISATh ypPaBHEHUS PEAKIUN PpPa3IMYHBIX
THUIIOB, TIOJIHBIE M COKPAILICHHBIE YPaBHEHUS peaklUUii HOHHOTO 0OMEeHa, yUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLIUU UAYT JO KOHIIA;



cOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pa3JIMYHBbIX HEOPraHWYECKHUX BEIIECTB, pPAaclO3HABAThH
OTIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOLUIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
ATUX PEaAKIUM;

c(hOPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pEeaKLMK OT Pa3aIu4HbIX (PAKTOPOB; XAPAKTEP CMEIIEHNS XUMUYECKOTO PAaBHOBECHSI
B 3aBUCHMOCTH OT BHeIlIHero Bo3aeiicTeus (npuHuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeKale B OCHOBE IMPOMBIIIJICHHOTO IMOJIyY€HUs CEPHOM KHCIOTHI, aMMHaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAyYHBIX NPHUHIMIAX H
AKOJIOTUYECKUX MPOOJIEMaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHUCIEHHUS C MCIOIb30BAaHUEM
HOHATHS «MaccoBas JOJIsl BELIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUN Ta30B
MIpU XMMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WK O0OBEMA ra3oB MO MW3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O0bEMY OJHOTO M3 YYAacCTBYIOLIMX B PEAKIUH
BEILIECTB, TEIIOBOr0O 3 (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MACCHI
BELLIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPT UM,

c(OpPMHUPOBAHHOCTh YMEHHUM COOIOATh MpaBUia MOJb30BaHUS XUMUYECKOM
OCYJIOM W J1TabopaTOpHBIM O00OpYIOBaHMEM, a TaK)Ke MpaBuia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBAaTh U BBINOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (Pa3lo’KEHHE MEPOKCHIAa BOJIOPOAA B NMPUCYTCTBUU KaTaJIW3aTOpa,
ONpENEIEHUE CpEelbl PACTBOPOB BELIECTB C IOMOIIBK)  YHUBEPCAIBHOIO
WHJUKATOPa, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW pEAKIUH,
peaklMy MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKUUu Ha cyibdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIeHHE SKCIEPUMEHTAJIbHBIX 3aJad M0
temaMm «Metamis» U «HemeTtamnel») B COOTBETCTBUM C NpaBUJIAMU TEXHUKH
0e30MacHOCTH MpHU OOpallleHUH C BEIIECTBAMH U JaOOPATOPHBIM O00OpPYAOBAHHEM,
NOPEACTaBIATh PE3YJNbTAThl XUMHUYECKOrO OJKCIIEpUMEHTa B (¢GopMe 3amlucu
ypaBHEHUIN COOTBETCTBYIOLIUX peaKIHUil U (HOpMyIupoBaTh BBIBOJbI Ha OCHOBE
ATUX PE3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOMU
KOMMYHHKaI, UHTEpHET U ApYyTHUX);



chOPMHUPOBAHHOCTh  YMEHHH  COOMIOAaTh  TpPaBWIA  AKOJOTHUYECKU
I1eJIECOO00PA3HOTO TOBEACHHUSI B OBITY W TPYAOBOW JCATENHHOCTH B IEJIAX
COXpPAaHEHHUSI CBOETO 3J0POBbSI U OKPYXKAIOWIEW NPUPOJHOM Cpelbl, OCO3HABATH
ONACHOCTb BO3/JICHCTBUS HA JKUBbIE OPTaHU3MBbI ONPEAEICHHBIX BEIIECTB, TIOHUMAs
cmbic nokaszarensa IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHBIICHHS U
MPEIOTBPALICHUS UX BPEJHOTO BO3ICHUCTBUS HA OPraHU3M YEJIOBEKA;

TUIsl OOYJaroNIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3J0POBBSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUSI BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM (u¢poBbie)
Ne i/ Konrpoabusie | IIpakruyeckue bp
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperudyeckne 0CHOBbI OPraHMYECKOH XUMHUHU
[Ipenmer oprannyeckoit xumun. Teopust
11 CTPOCHHS OPTraHUYECKUX COSTUHCHU A. 3 0 0 resh.edu.ru
M. byrneposa
Hroro mo pazneny 3
Paznen 2. YraeBoaopoasl
2.1 [penenbHBIC YIIEBOAOPOIBI — aJTKAHBI 2 0 0 resh.edu.ru
HenpenenbHble yrieBo10pO/IbI: aJIKEHBI,
2.2 pet YHICBOAOPOL 6 0 1 resh.edu.ru
QJIKaTUCHBI, AJIKUHBI
2.3 ApomaTHuecKHe YIieBoI0POIbI 2 0 0 resh.edu.ru
[TpupoHBIE UCTOYHUKH YTIIEBOAOPOIOB U
24 prpon YHICBOROPOA 3 1 0 resh.edu.ru
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciopoaconep:kauye oprannyecKue coeAuHeHUst
3.1 Criuptel. enon 3 0 0 resh.edu.ru
Anbaeruasl. KapOoHOBBIE KUCIIOTHI.
3.2 AT P 7 0 1 resh.edu.ru
CrnoxHble 3¢upbl
3.3 VYTi1eBoabI 3 1 0 resh.edu.ru




Uroro no pazneny

13

Pa3nen 4. A3oTcoaep:kaniue opraHudecKne coeJuHEeHUs

4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3 resh.edu.ru
Hroro no pazneny 3
Pa3nen 5. BoicokoMoJieKyJIsSIpHBIE COeTUHEHHS

51 [Tnactmaccel. Kayuyku. Bomokna 2 resh.edu.ru
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 34




11 KJIACC

KosaunyecTBOo 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoasnsie | Ilpakrnyeckue (g )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHUH
Crpoenue aromoB. [lepuoanueckuii 3aKkoH
11 u [lepuonnueckas cucTeMa XUMHUYECKUX 3 0 0 resh.edu.ru
anemenToB J[. 1. MenjeneeBa
12 CrtpoeHnue BemecTBa. MHOTOOOpasue 4 0 0 resh.edu.ru
BEIIIECTB
1.3 XUMHYECKUE PeakIun 6 1 1 resh.edu.ru
Hroro no paznemy 13
Paznen 2. Heoprannueckasi Xumust
2.1 Merasmist 0 resh.edu.ru
2.2 Hemerasis 1 resh.edu.ru
93 CBs13b HEOPTraHMYECKHUX U OPTaHUYECKUX 5 0 0 resh.edu.ru
BEIIIECTB
Uroro no pazneny 17
Pa3nen 3. XumMus 1 )KH3Hb
3.1 XUMUS U )KA3HD 4 0 0 resh.edu.ru
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacoB CnHcoK HTOTOBBIX Crniocod
Nara DJIEKTPOHHBIE | pyapupyeMbIX OLIEHKH
Ne Kourtpons | IlpakTuuec uugpoBbIe Pe3yJIbTATOB ¢ HTOrOBBIX
Tema ypoka usyde-
n/n Bcero -Hble -KHe o0pa3oBarteJb yKa3aHHeM ITaNoB IIAHHPYeM
padoThI padoThI i -Hble pecypcbl | HX GopMHpOBaHUS BIX
pe3yJIbTaTo
B
c(pOpMHPOBAHHOCTH Pemenne
IIPEICTABICHUM O y4eOHBIX U
XUMHUYECKON IIPAKTUKO —
[Tpenmer COCTaBJISAOLIEH OpPUEHTUPOB
OpraHnYeCKOn €CTECTBEHHO-HAYYHOU aHHBIX
XUMHH, €€ 1 0 0 resh.edu.ru KapTUHBI MUPA, POJIH 3aj1ad,
BO3HUKHOBEHUE, XUMUU B IO3HAHUH YCTHBIN
pa3BUTHE U SIBIIGHUW TIPUPO/IBI, B orpoc
3HAYCHHE (dhopmMupoBaHUU
MBIILIEHUS U
KYJIbTYpPbI JUYHOCTH
( Ha sTane crocoba)
c(OpMHPOBAHHOCTH Pemenue
Teopis cTpocHis YMEHHMsS  INIPUMEHATH | y4eOHBIX U
IIOJIOXKECHUA TCOpUU MPaKTHUKO —
OpPraHUYeCcKUX
S A M CTpOCHHA OpUEHTUPOB
]Z;iiigzszneé Y 1 0 0 resh.edu.ru OpraHM4eCKHUX AHHBIX
’ BEILIECTB A. M.
OCHOBHBIE BylfﬂepOBa IS 3a;1aq,v
YCTHBIN
TIOJIOKCHAA OOBSCHEHHUS ) onpoc
3aBUCHUMOCTHU CBOMCTB




BCIICCTB oT ux
CoCTaBa U CTPOCHHA

(Ha JTarne
TIPEICTABIICHHS )
[IpencraBienue o BJIAJCHUE CUCTEMOU Penrenne
KJIaccupuKamm XUMHUYECKUX 3HAHUN y4eOHBIX U
OpPraHU9eCKUX (Ha sTame MIPAKTUKO —
BEIIIECTB. TIPEICTABIICHHS) OPHEHTUPOB
Homenknarypa AHHBIX
P resh.edu.ru
(cucremaTuyeckas) 3a1a4
U TpUBHAJIbLHBIC
Ha3BaHUS
OpPTraHU9eCKUX
BEIIIECTB
CdopmupoBaHHOCTH Pemenne
yYMEHUH BBIABIIATE | Y4eOHBIX
XapaKTCPHbIC MIPaKTUKO —
NpU3HAKA  TTOHSTHUH, OpPUEHTHPOB
yCTaHABJIUBATh 1704 AHHBIX
B3aMOCBSI3b
AJKaHbBI: COCTaB U ’ 3a1a4
WCIOJIBh30BATh
CTpOEHHE,
. resh.edu.ru COOTBETCTBYIOIIHE
TOMOJIOTHYECKUN
TTOHSTHS pu
pAn
OMHCAaHWH  COCTaBa,
CTpOCHUS u
MIPEBPALLEHUI
OpPraHUYeCKHUX
COeTUHEHNH,

c(OpMHPOBAHHOCTh




YMEHH UCIIOJIb30BATh
XUMHYECKYIO
CHUMBOJIUKY TUIst
COCTaBJICHUS
MOJIEKYJISPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIECHHON) (hopmyt
OpPTraHUYeCKUX
BEIIEeCTB, (HA JTare
TIPECTABIICHNS)

MertaH u 3TaH —
IIPOCTEUILINE
MIPEACTABUTEIN
aJIKaHOB

resh.edu.ru

c(OpPMHPOBAHHOCTH
YMEHUI
XapaKTepru30BaTh
COCTaB, CTPOEHHUE,
¢usnyeckue u
XUMHUYECKHE CBOMCTBA
TUTTUYHBIX
MpeACTaBUTENEN
pa3IMYHBIX KJIaCCOB
OpraHUYECKUX
BEIIIECTB,
c(hOpMHUPOBAHHOCTh
YMEHHI HCTIOTH30BATh
XUMUYECKYIO
CUMBOIIUKY JIJIs
COCTaBJICHUS
MOJIEKYJISIPHBIX U

Pemenne
yu4eOHBIX U
MPAKTUKO —
OPHEHTHPOB

AHHBIX
3a1a4




CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIIEeHHOH) (hopmyit
OpPraHUYECKUX
BEILIECTB U YPaBHECHUMU
XMMHYECKHUX PEaKLUM,
(Ha srarme
IpeCTaBICHUS)

AJIKEHBI: COCTaB U
CTpOEHUE, CBOMCTBA

resh.edu.ru

c¢(hOpMHUPOBAHHOCTh
YMEHUI BBIABIIATH
XapakTepHble
OpU3HAKU  TMOHATHH,
yCTaHaBJIMBaTh 1794
B3aMMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOILINE
MOHSATHUS npu
ONHCAaHUM  COCTaBa,
CTPOEHUS U
MIPEBPALLEHUI
OpPraHUYECKUX
COeTUHEHHH,
c(hOpMHUPOBAHHOCTh
YMEHHH UCIIO0Ib30BaTh
XUMHUYECKYIO
CUMBOJIMKY TUTSt
COCTaBJICHUS
MOJIEKYJIIPHBIX u

CTPYKTYPHBIX
(pa3BepHyTOH,

Pemenue
y4eOHBIX U
MPAKTUKO —
OPUEHTHUPOB

aHHBIX
3aja4




COKpaIIEHHOH) (hopmyit
OPraHUYECKUX
BEILIECTB M yPaBHEHHI
XMUMHYECKUX PEeaKinii,

OTuieH u
IIPOIUJIEH —
IIPOCTEMILINE
IIPEICTaBUTENH
AJIIKCHOB

resh.edu.ru

(Ha JTamne
TIPEICTABIICHHMS )

c(OpMHPOBAHHOCTh Pemennue
YMEHUNI y4eOHBIX U
XapaKTepu30BaTh MIPAKTUKO —
COCTaB, CTPOEHHE, OPUECHTUPOB
¢busnueckue u AHHBIX
XUMHUYECKHE CBOUCTBA 3a7a4

THUITHYHBIX
NpeACTaBUTENEN
Pa3IUYHBIX KJIACCOB
OpPraHMYEeCKUX
BEIIIECTB,
c(OpMHPOBAHHOCTH
YMEHUH UCTIOIb30BaTh
XHUMHYECKYIO
CHMBOJIHKY JUJISI
COCTaBJICHUS
MOJICKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAILCHHOM )
hopmyn
OPraHUYECKUX




BEILIECTB U YPaBHCHUH
XUMHYECKHUX PEaKLUM,
(Ha srarme

MIPE/ICTABJICHMS)
c(OPMUPOBAHHOCTD [TpakTryeck
yMEHUI IUIaHUPOBATh | as pabora,
U BBIIIONIHATD | pelleHue
XUMHUYCCKUI yUeOHBIX U
9KCTIEPUMEHT, PAKTHKO —
c(pOpMHPOBAHHOCTH OPHEHTHPOB
YMEHUH  coOMI0IaTh AHHBIX
IIpakruyeckast IIPAaBUJIA I1OJIb30BAHHUS sazad
pabota Ne 1. XUMHUYECKON TTOCYI0M
«[lomy4enue resh.edu.ru U 71a00paTOPHBIM
ATUJICHA U 00opy/IoBaHUEM, a
U3y4YeHUE ero TaKKe npaBuia
CBOMCTBY» oOparteHus c
BEIIECTBAMHU B
COOTBETCTBUH c
UHCTPYKIHUAMU 1o
BBITIOJTHEHUIO
1a00paTOPHBIX
XMUMHUYECKHX OIBITOB;
(Ha sTamne cocoba)
AJTKATHEHBL c(OpMHPOBAHHOCTH Pemenue
Byramsen-13 u yYMEHUH BBIBIIATH | y4eOHBIX U
METHIOyTa HeH- resh.edu.ru Eaiililirl)/IHHeHOHﬂTnﬁ P
1,3. [onyuenue R P > | OPHCHTHPOB
yCTaHaBJIUBATh ux AHHEIX
CHUHTETHUYECKOTO B3AMMOCBA3D, s
KaydyKa 1 pe3UHbI

HCII0JIB30BaTh




COOTBETCTBYIOLIUC

TTOHSTHUS npu
OMHCAaHUHM  COCTaBa,
CTPOEHUS u
MpeBpalICHU I
OpPraHUYeCKUX
COCIMHCHHH,
c(OpMHPOBAHHOCTh
YMEHUI
XapaKTepu30BaTh
COCTaB, CTPOEHHUE,
¢buznueckue U

XUMHYECKHE CBOWCTBA
TUITUYHBIX
IIPEICTaBUTENEN
pa3IUyHBIX  KJIACCOB
OpPTaHUYECKUX
BEIIIECTB,
c(OpMHPOBAHHOCTH
YMEHHI HCTIOIh30BATh
XUMHUYECKYIO
CHUMBOJIUKY JUIst
COCTaBJICHUS
MOJIEKYIISPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIEHHON ) popMyJT
OpPraHUYeCKUX
BEIIECTB U YPABHEHUH
XUMHYECKHUX PEaKIui,




(Ha JTarne

10

AJKUHBIL: COCTaB U
0COOEHHOCTH
CTPOCHHUS,
TOMOJOTHYECKHI
psana. AuetuiieH —
MIPOCTEULLINN
MIPE/ICTaBUTENb
AJIKWHOB

resh.edu.ru

MIPEICTABIICHNS)

c(OpMHPOBAHHOCTh Pemenue
YMEHUI BBISBJIATH | y4eOHBIX U
XapaKkTepHbIe MPAKTUKO —
NPU3HAKA  ITOHATHUH, OPHEHTUPOB
yYCTaHAaBIIMBATh 1704 AHHEIX
B3aMOCBSI3b, 3amaq
HCIOJIb30BATh

COOTBETCTBYIOIIIHE

TTOHSTHUS npu

ONMCAaHUU  COCTaBa,
CTPOCHHUS u
MIPEBPALLEHU I
OpPraHUYECKUX
COCIMHCHH,
c(hOpMHUPOBAHHOCTh
YMEHUI
XapaKTepu30BaTh
COCTaB, CTpOEHHUE,
¢uznyeckue "
XUMHYECKHE CBOWCTBA
TUMTUYHBIX
IIpEICTaBUTENEH
pa3IMyHBIX  KJIACCOB
OpPraHUYeCKUX
BEIIECTB,
c(hOpMHUPOBAHHOCTh
YMEHHI UCTIOJIb30BATh
XUMHYECKYIO




CHUMBOJIUKY JUIst
COCTaBJICHUS
MOJIEKYJISPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIEHHON ) hopMyJT
OpPraHUYeCKUX
BEIIECTB U YPaBHECHUU
XAMHYECKHUX PEAKIUH,

(Ha JTane
MIPECTABIICHUS)
c(OpPMHPOBAHHOCTH Pemenue
MEHHH TPOBOIUTH eOHBIX U
Brruncnenus no y P i
BBIYMCIICHUS 10 MPAKTUKO —
YPaBHEHUIO
11 . resh.edu.ru XUMHYECKUM OPUEHTHPOB
XUMUYECKOU
ypaBHEHUsM (Ha AHHBIX
peakuuu
JTane crnocoba) 3a1a4
c(OPMUPOBAHHOCTD Pemenne
YMEHUH BBISABIIATE | Y4EeOHBIX
XapaKTepHbIC MPAKTUKO —
Apenbl: 6eH3011 U NPU3HAKN  TOHATHH, | OpHEeHTHPOB
TOJYOI. CTaHaBJIMBATh ux
12 Y resh.edu.ru Y aHHBIX
TOKCHYHOCTD B3aUMOCBSI3b, 3ama4
apeHoB WCTIONIb30BaTh
COOTBETCTBYIOIIHE
TIOHSTHUS npu

OIMMCaHHNHN cocCTaBa,




CTPOECHHMS u
MIPEBPALLEHUI
OpPraHUYECKUX
COCIMHCHHH,
c(OpMHPOBAHHOCTH
YMEHUM
XapaKTepu30BaTh
COCTaB, CTpOEHHE,
(buzngeckue u
XMMHYECKHE CBOMCTBA
TUTTUYHBIX
IIPEICTaBUTENEN
pa3IUYHBIX  KJIACCOB
OpPraHHYECKUX
BELIECTB,
c(hOpMHUPOBAHHOCTh
YMEHUH HCII0Ib30BATh
XUMHYECKYIO
CUMBOJIUKY JUIS
COCTaBJICHUS
MOJIEKYJISPHBIX u

CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIEeHHON ) hopMyIT
OpPraHUYECKUX
BELIECTB U ypaBHEHUI
XUMHUYECKHX PEaKIui,
(Ha JTamne
MIPECTaBIICHNS)




13

I'enernueckas
CBSI3b
YIJIEBOJOPOOB,
MIPUHAJICKAIIUX K
Pa3InYHBIM
KJjaccaMm

resh.edu.ru

WILTIOCTPUPOBATh
TEHETUYECKYIO  CBSI3b
MEXTy
YTIIEBOIOPOAAMH
ypaBHEHUSIMU
COOTBETCTBYIOIIHX
XMMHYECKUX PEeaKIuit
C  UCIIOJIb30BaHUEM
CTPYKTYPHBIX
opmy;
c(OpPMHPOBAHHOCTH
YMEHHH UCTIONIb30BATh
XHUMUYECKYIO
CHMBOITUKY IS
COCTaBJICHUS
MOJIEKYIISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIIEHHOH) (hopMy
OpraHUYECKUX
BEILIECTB U YPABHEHUN
XUMHUYECKHUX peaKkiuii,
(1a sTane croco0a)

Pemenue
y4eOHBIX U
MIPAKTUKO —
OpPUEHTHPOB

AQHHBIX
3a1a4

14

[Ipuponusie
HUCTOYHUKHU
YIJIEBOAOPOAOB:
IIPUPOJHBIN T'a3 U
IIOITyTHBIE
HEe(TSHbIE Ta3bl,

resh.edu.ru

c(hOpMHUPOBAHHOCTh
YMEHUA
XapaKkTeprU30BaTh
NCTOYHUKN
YTJIEBOJJOPOIHOTO
CBIPBsI (aedTh,

Pemienue
y4eOHBIX U
MPAKTUKO —
OpPUEHTHPOB

AHHBIX
3a7a4,




HE(Th U IPOTYKTHI MIPUPOIHBIN ras, YCTHBIN
e¢ mepepaboTKu yTOJIb), CIIOCOOBI UX oIIpoC
nepepaboTKu u
NPaKTHYECKOE
MPUMEHCHHUE
HPOJYKTOB
nepepadoTKH;
(Ha JTamne
TIPE/ICTaBIICHNUS )
c¢(hOpMHUPOBAHHOCTh Pemenue
YMCHUS yueOHBIX U
XapaKTCpU30BaThb MPAKTUKO —
UCTOYHHKH OPHEHTUPOB
Hpupozusie YITIEBOIOPOIHOTO AHHBIX
WCTOYHUKH CBIPbs (e, 3a7a4,
YTJ'IGBOI[Op?IIOBZ MIPUPOIHBIN ras, yCTHBI
15 NPUPOIHBIN ra3 u resh.edu.ru yTOJIb), CIIOCOOBI MX ompoc
MOIyTHBIE nepepaboTKU U
He(TSAHBIE ra3bl, IIPAKTUYECKOE
He(Th U IPOTYKTHI MPUMEHCHHUE
e¢ mepepadoTKu MIPOTYKTOB
nepepadoTKH;
(Ha Jrare
MIPECTABIICHNS)
WILTIOCTPHPOBATH Kontponbha
KonrponbHast TeHCTHYECKYI0O CBS3b | s pabora,
16 paboTa 1o paszieny resh.edu.ru MEXITY pelenue
«YTIIEBOIOPOIBI» YTIJIEBOJIOPOAAMHU VIeOHBIX U

ypaBHEHUSIMU




COOTBETCTBYIOIIIUX MPAKTUKO —
XUMHYECKUX PEAKLUHA | OpUEHTUPOB
C  UCIOJb30BaHUEM AHHBIX
CTPYKTYPHBIX 3ama4
opmya,
c(OpMHPOBAHHOCTh
YMEHUH UCTIOIb30BaTh
XHUMHUYECKYIO
CHUMBOJIHKY TUTSt
COCTaBJICHUS
MOJICKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIIEeHHOHN) (hopmyit
OpPraHMYEeCKUX
BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIUM,
c¢(hOpMHUPOBAHHOCTh
YMEHUH  MPOBOJIUTH
BBIYUCIICHUS 1o
XUMHYECKUM
YPaBHEHMSIM (Ha
JTarfe OBJIaICHUs)
Hpencmsinie cq)opMI:IpOBaHHOCTB Pemenue
YMEHUN BBISBIIATH | Y4eOHBIX
OAHOATOMHBIC XapaKTCPHBIC MPAKTHUKO —
17 CIUPTHI: METAHOIT U resh.edu.ru o
NPU3HAKK  TIOHSTUH, | OpPHEHTHPOB
9TaHOJL. YCTaHABJIMBATh 150:4 AHHBIX
Bonoponnas cBssb B3aMMOCBSI3b,

3a/1a4,




HCIOJIb30BATh
COOTBETCTBYIOILIME
MOHSATHUS npu
OMHCAaHUHM  COCTaBa,
CTPOEHUS u
MIPEBPALLEHUI
OpPraHUYECKUX
COCIMHCHHH,
c(OopMHPOBAHHOCTH
YMEHUI
XapaKTepu30BaTh
COCTaB, CTPOEHHUE,
(buzngeckue u
XUMHYECKHE CBOWCTBA
TUTTUYHBIX
MIpeICTaBUTENEH
pa3MUYHBIX  KIJIACCOB
OpPraHUYeCKHUX
BEIIIECTB,
c(OpMHPOBAHHOCTH
YMEHHI HCTIOIh30BATh
XUMHUYECKYIO
CUMBOJIMKY TUTSt
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIEeHHON) (hopmyt
OpPraHUYeCKUX
BEIIECTB U YPABHEHUH

YCTHBIN
orpoc




XUMUYECKUX PEAKIIHH,
(Ha JTanax
MIPEICTABIICHUS 51
croco0a),
c(hOpMHUPOBAHHOCTh
YMEHHH  coOIroaaTh
MpaBuiIa
9KOJIOTHYECKHU
1esecooOpa3Horo
MOBE/ICHUS B OBITY U
TPYAOBOMU
NEeATeIILHOCTHU (Ha
JTare MpeaCcTaBICHuUs)

18

MHoroaToMHBIE
CITUPTHI:
STUJICHTJIMKOJIb U
TIIMLEPUH

resh.edu.ru

c(OpMHPOBAHHOCTH
YMEHUI BBISIBIISITH
XapaKkTepHbIe
NIPU3HAKK  TIOHSATHH,
YCTaHABIIMBATh ux
B3aMMOCBS3b,
HCIOJIb30BATh
COOTBETCTBYIOIIME
TIOHATHS npu
ONMKMCAaHUU  COCTaBa,
CTPOEHUS u
MpeBpalIeHUu
OpPraHMYECKUX
COCIMHEHMH,
c(hOpMHUPOBAHHOCTh
YMEHUU
XapaKTepu30BaTh

Pemenne
yueOHBIX U
MPAKTUKO —
OPHEHTUPOB

AHHBIX
3ajad,
YCTHBIN

OIpoc




COCTaB, CTpOEHHE,
¢buznueckue U
XUMHYECKHE CBOMCTBA
TUIHYHBIX
MpEeACTaBUTENEN
pa3IUyHbIX  KJIACCOB
OpPraHUYeCKUX
BEIIIECTB
c(OpMHPOBAHHOCTh
YMEHUH  coOMI0IaTh
MpaBuiIa
9KOJIOTUYECKU
1enecoo0pazHoro
MOBE/ICHUS B OBITY U
TPYIAOBOM
NEeATEeILHOCTU (Ha
JTare NpeACTaBICHNU)

19

®deHout: cTpoeHue
MOJIEKYJIBI,
buznueckue u
XUMHYECKHE
CBOICTBA,
IpUMEHEHHE

resh.edu.ru

c(OpMHPOBAHHOCTH
YMEHUNI BBISIBIISITh
XapaKTepHBbIE
NIPU3HAKH  TIOHSATHH,
yCTaHaBJINBaTh ux
B3aMMOCBSI3b,
HCITIOJIb30BATh
COOTBETCTBYIOIIIHE
MOHATHUS npu
ONMCAaHUM  COCTaBa,
CTPOECHHMS u
NIPEBPALLEHUI

OpPraHUYECKHUX

Pemenne
yueOHBIX U
MPAKTUKO —
OPHEHTHPOB

AHHBIX
3a1a4




COCIMHCHHH,
c(hOpMHPOBAHHOCTh
YMEHUI
XapaKTepu30BaTh
COCTaB, CTpOEHHUE,
¢buznueckue U
XMMHYECKHE CBOMCTBA
TUITUYHBIX
MIpeCTaBUTENEH
pa3IUyHbIX  KJIACCOB
OpraHU4ecKUuX
BEIIIECTB,
c(OpMHPOBAHHOCTh
YMEHUH HCII0Ib30BATh
XUMHYECKYIO
CHUMBOJIUKY JUIS
COCTaBJICHUS
MOJIEKYIISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIECHHON ) popMyJT
OpPraHUYeCKUX
BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEaKIIHi,

(Ha JTanax
MIpeICTaBICHUS u
croco6a)
AJBICTHITBL: c(OpMHPOBAHHOCTh Pemrenne
20 resh.edu.ru dop op
dbopManbaerua u YMEHUH BBUSIBIISITD | y4eOHBIX U




aleTaIbIET U,
Aneron

XapaKTepHbIE
NIPU3HAKU  IIOHSATHH,
yCTaHaBJIMBaTh ux
B3aUMOCBSI3b,
HCIOJIb30BAThH
COOTBETCTBYIOILIME
TIOHATHS npu
OIMCAaHUM  COCTaBa,
CTPOEHUS u
MIPEBPALLEHUI
OpraHMYeCKHUX
COEIUHEHUI (Ha
JTanax
IIPECTABICHUS U
croco6a),
c(hOpMHUPOBAHHOCTh
YMEHUI
XapaKTepu30BaTh
COCTaB, CTPOEHHUE,
¢uznyeckue "

XUMHYECKHUE CBOMCTBA
TUIIUYHBIX

MIpeICTaBUTENEN
pa3IUyHBIX  KJIACCOB
OpPraHUYeCKUX
BEIIECTB,
c(OpMHPOBAHHOCTH
YMEHUH HCII0Ib30BATh
XUMHYECKYIO
CUMBOJIMKY JUIS

COCTaBJICHUA

MIPAKTUKO —
OpPUEHTHPOB
AQHHBIX
3ajad,
YCTHBIN

OI1poc




MOJICKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIIEHHOH) (hopmy
OpPraHUYECKUX
BEIIECTB ¥ YPaBHECHUM
XUMHYECKUX PEAKLUM,
c¢(hOpMHUPOBAHHOCTh
YMEHUH  coONI0IaTh
TpaBuiIa
9KOJIOTUTYSCKHU
1esecooOpa3Horo
MOBE/ICHUS B OBITY U
TPYAOBOMU
NEeATeIILHOCTHU (Ha
JTarne NpeACTaBICHNU)

21

OIHOOCHOBHBIC
npeaenbHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAas U
YKCyCHast

resh.edu.ru

c(OpMHPOBAHHOCTH
YMEHUNI BBISIBIISITh
XapaKTepHBbIE
NIPU3HAKH  TIOHSATHH,
yCTaHaBJINBaTh ux
B3aMMOCBSI3b,
HCITIOJIb30BATh
COOTBETCTBYIOIIIHE
MOHATHUS npu
ONMCAaHUM  COCTaBa,
CTPOECHHMS u
NIPEBPALLEHUI

OpPraHUYECKHUX

Pemenne
yueOHBIX U
MPAKTUKO —
OPHEHTHPOB

AHHBIX
3a1a4




COCIMHCHHH,
c(hOpMHPOBAHHOCTh
YMEHUI
XapaKTepu30BaTh
COCTaB, CTpOEHHUE,
¢buznueckue U
XMMHYECKHE CBOMCTBA
TUITUYHBIX
MIpeCTaBUTENEH
pa3IUyHbIX  KJIACCOB
OpraHU4ecKUuX
BEIIIECTB,
c(OpMHPOBAHHOCTh
YMEHUH HCII0Ib30BATh
XUMHYECKYIO
CHMBOJIUKY JUIS
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAILCHHOM )

bopmyn
OpPraHMYeCcKUX
BEIIECTB U YPaBHEHHI
XUMHYECKHUX PEaKIIHi,

(Ha JTanax
TIPEACTABICHUS "
croco6a)
I[NpakTrueckas c(OPMUPOBAHHOCTD [MpakTHueck
22 P resh.edu.ru dop up P
pabota Ne 2. YMEHUH IUTAHUPOBATh | as paboTa,




«CBoiicTBa

pacTBOpa yKCyCHOM

KHUCJIOTHBI»

u BBITOJTHSATh
XUMHUYECKHI
9KCIEPUMEHT,
c(OpMHPOBAHHOCTH
YMEHUH  COONIONATh
npaBuiia
9KOJIOTUYECKU
11eJ1ec000pa3HOro
MOBE/ICHUS B OBITY U
TPYIAOBOMU
JeATeNbHOCTH,
c(OopMHPOBAHHOCTH
YyMEHHH  coOII0aaTh
MpaBUyIa MOJIB30BAHUS
XUMHUYECKON NOCY0M
u 71a00paTOPHBIM
00opy/I0BaHUEM, a
TaKkKe npaBuiia
oOpareHus c
BEIIECTBAMHU B
COOTBETCTBUH c
WHCTPYKIHSIMA 1o
BBITIOJTHEHUTIO
71a00paTOPHBIX
XUMHUYECKUX OIBITOB;
(Ha sTame coco6a)

pelieHue
y4eOHBIX U
MPAKTUKO —
OPUCHTHPOB
AHHBIX
3aa4

23

CreapuHoBas u

OJICMHOBAasa
KHCJIOTHI, KaK

npeaACTaBUTEIIN

BBICIIINX

resh.edu.ru

c(hOpMHUPOBAHHOCTh
YMEHUI BBISABIIATH
XapaKTepHBbIE
NIPU3HAKU  IIOHATHH,
yCTaHaBJINBaTh ux

Pemienue
y4eOHBIX U
MPAKTUKO —
OpPUEHTHPOB

AHHBIX




KapOOHOBBIX B3aMMOCBSI3b, 3ajad,
KHCJIOT HCII0JIb30BaTh YCTHBIN
COOTBETCTBYIOIIHE ornpoc
MOHSTHS npu
ONMCAaHUM  COCTaBa,
CTPOEHUS u
MpeBpalICHU I
OpPraHMYECKUX
COeTMHEHMH (Ha oTane
IPECTaBICHNS)
c(OopMHPOBAHHOCTH Pemenue
YMEHUNI BBISABIIATE | y4EOHBIX U
XapaKTepHBbIE MPAKTUKO —
NpU3HAKA  TTOHSTHUH, OpPHMEHTHPOB
yCTaHaBJIMBaTh ux AHHEIX
MEI1a Kak cou B3aUMOCBA3b, 3ajziaq,
S UCIIOJIb30BaTh YCTHBI
24 KapOOHOBBIX resh.edu.ru COOTBETCTBYIOMIIE onpoc
TIOHSTHS npu
KHCTIOT, 1IX . ONMCAaHUM  COCTaBa,
MOIOILEE AECHCTBUE cTpoeHus "
MIPEBPALLEHUIN
OpPraHUYECKUX
COeTMHEHMH (Ha HTamne
MIPECTABIICHNS)
CoxmbIe P! C(I)OpMEIpOBaHHOCTB Pemenue
25 KaK TPOU3BOTHBIE resh.edu.ru yMeHHH BEUIBIGITE | yHeOHBIX U
XapaKTEepHBbIE IPAKTHKO —

KapOOHOBBIX

MpU3HAKA  TTOHSTHUH,




KHuCIoT. ['uaponus yCTaHaBJIMBaTh UX | OPUECHTUPOB
CJIOKHBIX 3(prpoB B3aMMOCBSI3b, AQHHBIX
HCIOJIb30BATh 3a1a4
COOTBETCTBYIOIIINE
MOHATHUS npu
OIMCAaHUM  COCTaBa,
CTPOEHUS u
MIPEBPALLEHUI
OpraHU4ecKUuX
COCIMHCHHH,
c(OpPMHPOBAHHOCTH
YMEHUH HCII0Ib30BATh
XUMHYECKYIO
CHUMBOJIUKY TUIst
COCTaBJICHUS
MOJIEKYJISPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIICHHON ) popMyJT
OpPraHUYECKHUX
BELIECTB U ypaBHEHUI
XUMHUYECKHUX PEaKLIHM,
(Ha JTamne
MIPECTABIICHNS)
Kupsl: runponus, C(I)OpMI:IpOBaHHOCTb Pemenne
YMEHUHI BBIABJIATE | yYCOHBIX U
IIPUMEHEHHE,
26 resh.edu.ru XapakTepHbIe MPaKTHKO —
OunoJIoruuecKas .
MPpU3HAKA IIOHATHH, OpPHUEHTUPOB

POJIb KUPOB

YCTaHaBJIMBATh Hux

AHHBIX




B3aMMOCBSI3b,
HCII0JIb30BATh
COOTBETCTBYIOIIHE
MIOHATHS npu
ONMCAaHUU  COCTaBa,
CTPOEHUS u
MpeBpalICHU I
OpPraHMYECKUX
COeTMHEHMH (Ha oTane
MIPECTABIICHNS)

3ajad,
YCTHBIN
oIpoc

27

VTIIeBOIbI: COCTaB,
KIaccupuKanus.
Baxneiimme
MIPEJICTAaBUTEIIN:
IIII0K03a, (PpyKTO3a,
caxaposa

resh.edu.ru

Cc(OPMUPOBAHHOCTD
YMEHUNI BBISBIIATH
XapaKTEpHbIE
NIPU3HAKU  TIOHSATHH,
yCTaHaBJIMBaTh ux
B3aMOCBSI3b,
HCIOJIb30BATh
COOTBETCTBYIOIINE
MOHSATHUS npu
ONMCAaHUM  COCTaBa,
CTPOEHUS u
MIPEBPALLEHUIN
OpPraHUYECKUX
COeTUHEHNH,
c(hOpMHUPOBAHHOCTh
YMEHUI
XapaKTepu30BaTh
COCTaB, CTpOEHHE,
(busngeckue u
XUMUYECKHE CBOMCTBA

Pemenune
yueOHBIX U
IPAKTUKO —
OpPHEHTUPOB

aHHBIX

3ajad,
YCTHBIN
ompoc




TUIHYHBIX
npeAcTaBUTENEeH
pa3IUyHBIX  KJIACCOB
OpPraHUYeCKUX
BEILIECTB ,
c(OpMHPOBAHHOCTh
YMEHHI UCIOJIb30BATh
XUMHYECKYIO
CHUMBOJIUKY TUIst
COCTaBJIEHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIIEHHON) (hopmy
OpPraHUYECKUX
BELIECTB U YpaBHEHUMU
XUMHUYECKUX PEaKIui,

(Ha JTamnax
NpeACTaBICHUS u
croco6a)
chopMHPOBAHHOCTH Pemenne
YMEHHUI BBIABIIATE | y4eOHBIX M
Kp axMan u XapaKTEPHBIC IIPaKTUKO —
MpHU3Ha i
LEJUTIOI03a KaK PUSHAKH — HOHATHH, | opHeHTHPOB
28 resh.edu.ru yCTaHaBIIUBATh X AHHEBIX
HPUPOIHBIE
B3aUMOCBS3b
HOJIUMEPBI ’ 3aj1ad,
HCIIOJIL30BATh yCTHBIH
COOTBETCTBYIOIIHE ompoc

IIOHATHUA Inpun




ONHMCAaHWU  COCTaBa,
CTPOCHHUS u
MIPEBPALLEHUI
OpPraHMYECKUX
COCIMHCHHH,
c(OpMHPOBAHHOCTH
YMEHUM
XapaKTepU30BaTh
COCTaB, CTpOECHHUE,
(buzngeckue u
XMMHYECKHE CBOMCTBA
TUTTUYHBIX

IIPEICTaBUTENEN

pasIM4HBIX  KJIACCOB

OpPraHUYECKUX

BeIleCTB (Ha 3Tame

MIPECTABIICHNS)

WJUTIOCTPUPOBATh Kontponbha

TEHETUYECKYIO CBs3b | s pabora,

MEXJY Da3sIMYHBIMHM |  pelIeHUe

OpPraHUMYCCKUMH Y4E€OHBIX U
KontposnbHas COCIIMHCHUSIMH MPAKTUKO —
pabota 1o pazzgeny YpaBHCHUAMHU OPHEHTHPOB

29 «Kucnopozconepka resh.edu.ru COOTBETCTBYIOIIHX AHHBIX

L€ OpraHHYecKHe XUMHYECKHUX PEeaKIHi 33184

COCIUHCHUA»

C HCIIOJIb30BAHUEM

CTPYKTYPHBIX
hopmyu,
c(OpMHPOBAHHOCTH
YMEHHI UCTIOJIb30BATh




XUMHYECKYIO

CHUMBOJIHKY ULt
COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpaIIEeHHON) (hopmyit
OpPraHUYecKUuX
BEIIECTB U YpaBHEHUU
XUMHYECKHUX PEaKIui,
c(OpMHPOBAHHOCTh
YMEHUU MPOBOIUTH
BBIYUCIICHUS 1o
XUMHYECKUM
YPaBHEHUSAM (Ha

JTare OBJa/eHus)

30

AMWHBI:
METUJIAMUH U
AHWINH

resh.edu.ru

c(OpMHPOBAHHOCTH
YMEHUNI BBISIBIISITh
XapaKTepHBbIE
NIPU3HAKH  TIOHSATHH,
yCTaHaBJINBaTh ux
B3aMMOCBSI3b,
HCITIOJIb30BATh
COOTBETCTBYIOIIIHE
MOHATHUS npu
ONMCAaHUM  COCTaBa,
CTPOECHHMS u
NIPEBPALLEHUI

OpPraHUYECKHUX

Pemenne
yueOHBIX U
MPAKTUKO —
OPHEHTHPOB

AHHBIX
3a1a4




COCIMHCHHH,
c(hOpMHPOBAHHOCTh
YMEHUI
XapaKTepu30BaTh
COCTaB, CTpOEHHUE,
¢buznueckue U
XMMHYECKHE CBOMCTBA
TUITUYHBIX
MIpeCTaBUTENEH
pa3IUyHbIX  KJIACCOB
OpraHU4ecKUuX
BEIIIECTB,
c(OpMHPOBAHHOCTh
YMEHUH HCII0Ib30BATh
XUMHYECKYIO
CHUMBOJIUKY JUIS
COCTaBJICHUS
MOJIEKYIISIPHBIX u
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIECHHON ) popMyJT
OpPraHUYeCKUX
BEIIECTB U ypaBHEHUI
XUMHYECKHUX PeaKIIHi,

(Ha JTamne
MIPE/ICTaBJICHMS)
AMUHOKHCIIOTBI KaK c(OpMHPOBAHHOCTH Pemenne
31 amdorepHbIe resh.edu.ru YMEHHH BBISBIIATH | Y4EOHBIX
OpPraHu4eCKHue XaPAaKTCPHBIC MPaKTUKO —




COEIMHEHMS, X
OHMOJIOTNYECKOE
3gadenue. [lentuasl

NIPU3HAKU  IIOHSATHH,
yCTaHaBJIMBaTh ux
B3aUMOCBS3b,
HCIOJIb30BATh
COOTBETCTBYIOILIME
MOHATHUS npu
OIUCAaHUM  COCTaBa,
CTPOEHUS U
MIPEBPALLEHUI
OpPraHUYECKUX
COCIMHCHH,
c(OpMHPOBAHHOCTh
YMEHUI
XapaKTepu30BaTh
COCTaB, CTPOEHHUE,
¢uznyeckue "
XUMHYECKHE CBOWCTBA
TUITNYHBIX
IIPEICTaBUTENEN
pasIuyHBIX  KJIACCOB
OpPraHUYeCKHUX
BelleCTB (Ha 9Tame
MIPE/ICTaBJICHMS)

OpPUEHTHPOB
AHHBIX
3a1a4

32

benku xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPH
ble COeTUHEHHUS

resh.edu.ru

c(OpMHPOBAHHOCTH
YMEHUH BBISIBJISITH
XapaKkTepHbIC
MPU3HAKH  TOHSTHH,
yCTaHaBIIMBATh ux
B3aMOCBSI3b,
WCTIOJIb30BaTh

Pemenne
y4eOHBIX U
MPAKTUKO —
OPHEHTUPOB

AHHBIX
3ajay,
YCTHBIN




COOTBETCTBYIOLIUE oIpoc
TTOHATHS npu
ONMCAaHWU  COCTaBa,
CTPOECHHUS u
MpeBpalICHU I
OpPraHUYECKUX
COeTMHEHMH (Ha aTane
MIPEICTABICHMS)
c(OopMHPOBAHHOCTH Pemienne
YMEHUNI BBIABIIATE | y4EOHBIX H
XapaKTepHBbIE MPAKTUKO —
NPU3HAKM  [OHSTHH, | OpHEHTHpPOB
YCTaHABJIMBATh 17 AHHEIX
B3aUMOCBSI3b, 3a/1au,
OCHOBHBIC ITOHATHS HCIIOJIB30BaTh y CTHEII
33 XUMUHU resh.edu.ru COOTBETCTBYIOLIUE ompoc
BBICOKOMOJIEKYJISIPH TIOHSTHS npu
BIX COCAMHEHUIN ONMCaHUU  COCTaBa,
CTPOEHHUS u
IIPEBPALCHUN
OpPraHMYECKUX
COeTMHEHUH (Ha HTarne
MIPECTaBIICHNS)
OCHOBHbIE METOJIbL C(bopMI:IpOBaHHOCTB Pemenne
R YMEHUI BBISBIIATH | Y4eOHBIX
34 BHICOKOMOJICKYJISIPH resh.edu.ru XaPAKTEPHBIC _ | TMPaKTHKO —
bIX COCIMHEHUN. TPHSHAKH — HOMATHIL | opreHTHpOB
YCTaHABIIMBATh ux AHHEIX

IInactmaccsl,

B3aIMOCBSI3b,




Kay4yKH, BOJIOKHA

UCTIOJIb30BaTh
COOTBETCTBYIOIIINE
MOHSATHUS npu
OMHCAaHUHM  COCTaBa,
CTpOCHUS u
MpeBpalICHU I
OpPTraHUYeCKUX
COeTMHEHMH (Ha oTane
MIPECTABIICHUS )

3ajad,
YCTHBIN
oIpoc

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Konrtposabubie

Bcero
padoThI

IIpakTH4yeckue
padoThI

Jlara
U3yYeHUsl

JIeKTPOHHbIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypcsl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpalusi aTOMOB

resh.edu.ru

Ilepunonnueckuii 3axoH u Ilepuonnueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
MenpneneeBa, X CBSA3b C COBPEMEHHOU
TEOPHUEN CTPOCHUS aTOMOB

resh.edu.ru

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX 3JIEMEHTOB U UX COCIMHCHUI 110
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYeCKHX 31eMeHToB JI.J. MeHaeneeBa B
Pa3BUTHU HAYKH

resh.edu.ru

Crtpoenue BeliecTBa. XUMHUYECKas CBS3b, €¢
BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs3U. BogopoaHas cBsi3b

resh.edu.ru

BaneHTHOCTB. DJEKTPOOTpULIATETBHOCTD.
Crenens okucienus. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTPOECHHUS

resh.edu.ru

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
W cTrHHBIE U KOJUTOWIHBIE PACTBOPHI.
MaccoBast 10714 BelllecTBa B pacTBOpE

resh.edu.ru




Knaccudukanus u HoOMeHKIaTypa
HEOPraHWYECKUX COEAMHEHU. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIACCOB

resh.edu.ru

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHWYECKON U OPraHu4eCKON XUMHUH.
3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEBPALEHUs SHEPTUU TIPU
XUMHUYECKHUX pEaKIUsIX

resh.edu.ru

Cxopoctb peakuuu. O0paTUMBbIe peakluu.
XUMHUYECKOE PABHOBECHE

resh.edu.ru

10

[IpakTuueckas pabora Ne 1. «Bnusiaue
Pa3IUYHbIX (AKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

resh.edu.ru

11

DnexrponauTrueckas qucconuanus. [ToasTue
0 BojiopoiHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPTaHMYECKUX U HEOPTaHUYECKUX BEIIECTB

resh.edu.ru

12

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE
peakuuu. [lonsTre 00 snexTponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

resh.edu.ru

13

KoHnTtponbHas pabota 1o pasueny
«Teopetnyeckre OCHOBBI XUMUM

resh.edu.ru

14

Mertaibl, ux nojoxenue B [lepuoandeckoit
cUcTeMe XUMHUYECKuX dneMenToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue pu3nYecKue CBOMCTBA
METaJJIOB

resh.edu.ru




15

CrnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PsiL
HalpsHKEHUH METaJlIoB

resh.edu.ru

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATpU, KaJaui, KaJIbIMi, MarHUH,
AITIOMHUHHI ) U UX COCTMHECHUN

resh.edu.ru

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIN U UX
COCIMHEHUN

resh.edu.ru

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKeJie3a U UX
COEIMHEHNN

resh.edu.ru

19

[IpakTuueckas padota Ne 2. "Pemenune
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamuis»"

resh.edu.ru

20

Hemerasmipl, uX 1MojgoxeHue B
Ilepronnueckoit cuCTEME XUMUYECKHUX
anemenToB /I. 1. Menpaeneera u
0COOCHHOCTH CTPOCHHUS aTOMOB

resh.edu.ru

21

dusnyeckue cBOMCTBAa HEMETAIIOB.
ANOTponusl HEMETAIJIOB (Ha MpUMepe
KHCIJIOPO/JIa, cephl, pocdopa u yriieposa)

resh.edu.ru

22

XHUMHYECKHE CBOWCTBA FAJIOT€HOB, CEPBI U UX
COEIVHEHUN

resh.edu.ru

23

XuMHYecKue CBOMCTBa a30Ta, (hocodpa u ux
COCIMHEHUN

resh.edu.ru

24

XHUMHYECKUE CBOKCTBA yIIEPOa, KPEMHHUS U
UX COCOUHEHUU

resh.edu.ru

25

[IpumeneHne Ba)XHENIIMX HEMETAIIIOB U X
COeqMHEHNN

resh.edu.ru

26

O0001eHME ¥ CUCTEMATU3ALMS 3HAHUMN IO

resh.edu.ru




teme «HemeTannby. Beruucnenus no
YpaBHEHUSAM XUMUYECKUX peaklnii U
TEPMOXUMHUYECKHE PACUCTHI

[Tpaktrueckas padora Ne 3. «Pemenue

27 9KCICPUMCHTAIBHBIX 3a/1a4 110 TeMe 1 resh.edu.ru
"Hemerasmibl'"»

08 KontposnbHast padota no temam «MeTamib» 1 resh.edu.ru
u «HemeTtasmisn»

29 Heopranudeckie U OpraHu4eCKHe KUCIOTHI. 1 resh.edu.ru
Heoprannveckue u OpraHu4ecKie OCHOBAHUS
AMdoTEepHBIC HEOPraHUYECKUE U

30 OpraHMYecKue coeIMHeHus . | eHeTHueckas 1 resh.edu.ru
CBSI3b HEOPTAaHMYECKUX U OPTraHUYECKUX
BEIICCTB
Ponp xumun B 00ecrieYeHnH IKOJIOTUIECKOH,

31 SHEPreTUYECKOM M MUIIEBOM OE30MacHOCTH, 1 resh.edu.ru
Pa3BUTHH MEIUITAHBI
[TpencraBienns 06 0OIIMX HAYYHBIX

32 NPUHIIUATAX TPOMBIIUICHHOTO MOTYYCHHSI 1 resh.edu.ru
BOKHEHIITNX BELIECTB

33 YetoBeK B MUpPE BEIIECTB  MaTEPHAIIOB resh.edu.ru

34 XuMUs ¥ 30pOBbE YeITOBEKa resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

» Xumus / Tabpuensta O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIHOHEPHOE
obmectBo «M3aarenscTBO «IIpocBemicHme»
* Xumus, 11 ximace/ I'abpuensa O.C., Octpoymon U.I"., Cankos C.A.,

AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

I"a6puensn, O. C. Xumus 10-11 knacce. bazoBsiii ypoBens. Metonnueckue
pEeKOMEHIalluu U paboyasi mporpamma

["a6puensn, O. C. Xumus 10-11 knacc. ba3oBsiii ypoBeHs. MeToaudeckoe

mocooue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HNHTEPHET

resh.edu.ru






