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|. IlosicHuTe/IbHAS 3aNIMCKA

[TporpammMa 1o XMMUHU Ha YPOBHE CPEIHEro 00I1ero oopazoBaHus pa3padoTaHa Ha OCHOBE Tpebo-
BaHUH K pe3yJbTaTaM OCBOCHHsI OCHOBHON 00pa30BaTeNbHOM MpOTrpaMMbl CpeTHEro 00I1Iero oopazoBa-
Hus, npeacrasieHHbix B PI'OC COO.

XUMHUS HA YPOBHE YTIyO0IEHHOTO U3YUEHUS 3aHUMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4YHOTO 0Opa3zoBanus yuyamuxcs 10—11 kimaccos. M3ydenue npeamera, peau3yeMoe B yCIOBUAX U (-
(dhepeHIIMpOBaHHOTO, MPOGUILHOTO 00YYSHHS, IPU3BAHO 00ECIIEUNTh 00111e00pa30BaTEIbHYIO B O0IIIe-
KYJIBTYpHYIO IOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS QAN TAIlMH UX K OBICTPO MEHSIO-
IIUMCSI YCIIOBUSIM KHU3HU B COLIUYME.

[Tpu u3yuennu yueOHOTo mpeamera «XuMus» Ha yriayOoI€HHOM ypOBHE TaKKe, Kak Ha YpOBHE OC-
HOBHOTO U CpeJiHero odmiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1a4eii IEpBOCTEIIEHHON 3HAYUMOCTH
aBisieTcs (POPMUPOBAHHE OCHOB HAYKH XUMHH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYe-
CKOI1 1eITeIbHOCTH YeJIOBEeKa U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTYphl. Pemienue 3Toit 3a1aun Ha
yr1yOnEéHHOM YpOBHE M3YYCHUS IPEAMETA MPEAIOIIaraeT peain3aluio TaKUX MeJel, Kak:

dbopMupoOBaHUEe IPEICTABICHUIA:

- 0 MaTepUAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJICHUN TPUPO/IbI,

- 0 MECTe XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€ BeAylIeil poii B 00ECIeUeHUU YCTOMYNBOTO pas-
BUTHS YEIIOBEUECTBA: B PEIICHUH MIPOOIIEM IKOJIIOTUIECKOM, YHEPTeTUIECKOM 1 MHUIIEBON O€30MaCHOCTH,
B Pa3BUTUU MEIULIMHBI, CO3JaHIH HOBBIX MaTepUAIOB, HOBBIX HCTOYHHUKOB YHEPTUH, B 00ECTIEYEHUH pa-
[IUOHAIBHOTO MPHPOJIONIONIE30BAHMS, B (POPMUPOBAHUN MUPOBO33PEHHSI U OOIEH KYIbTYphI YeJIOBEKa, a
TaK>Ke IKOJIOTUYECKHU 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBbIO M IPUPOIHOMN CpPEE;

OCBOEHHUE CUCTEMbI 3HAHUH, JISKALUX B OCHOBE XMMHUECKON COCTAaBIISIFOIIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: PyHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U TEOPUN XMMUU, COBPEMEHHBIX Mpe/I-
CTaBJICHUN O CTPOEHUU BEIIECTBA HA PAa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJIMOJIEKY-
JISIPHOM, O TEPMOJAMHAMUYECKUX W KMHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEaKInH,
0 XMMHYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOIIMX HAYYHBIX IPUHIMIIAX XUMHU-
YECKOT0 NPOU3BOJICTBA;

dbopMupoBaHue y 00y4aroIuXCcsi OCO3HAHHOTO OHUMaHUs BOCTPEOOBAaHHOCTH CUCTEMHBIX XUMHU-
YEeCKUX 3HAHWUN 11 OOBSICHEHUS KIIIOUEBBIX MM U MpoOjeM COBpPEMEHHON XUMHM, AJsi OOBSCHEHUS U
MIPOrHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOAY; TPAMOTHOTO pelIeHHs npoliem,
CBSI3aHHBIX C XMMHEH, IPOTHO3UPOBAHNUS, aHAJIN3a M OLEHKU C MO3ULUI 3KOJOrMYecKor 0e30MacHOCTH
MOCJIE/ICTBHI OBITOBOM M MPOW3BOJICTBEHHOM NEATEIHHOCTH YEJIOBEKA, CBA3aHHON C XMMHYECKUM IPO-
M3BOJICTBOM, UCIIOJIb30BaHUEM U NepepabOTKOM BEIIECTB;

yriyOJieHWe MPEeCTaBICHUNH O Hay4YHBIX METO/aX MO3HAHHS, HEOOXOAUMBIX JUIsI IPUOOPETCHUS
YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUECKUX SIBICHUH, UMEIOIIUX MECTO B
MPUPO/IE, B IPAKTUUECKOH IE€ATEIbHOCTH U MOBCEAHEBHON KU3HU.

B nnane peanuzanuu nepBooYepeHBIX BOCHUTATENBHBIX U Pa3BUBAIOIIMX (YHKLIUH [EITOCTHON
CHCTEMBI CpEHEro ooIiero oopa3oBaHus NMpU W3YYEHUU MpPEAMeTa «XUMHUS» Ha YriayOlEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh IPHOOPETAIOT TaKKe IeTH U 33/1a4H, KaK:

BOCIHUTAaHNUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBJICHUI MPUPO/Ibl, YBAXKEHUS K MpOIieccy TBOpUe-
CTBa B O0JIACTH TEOPETHUYECKUX U MPHUKJIAAHBIX MCCIEAOBAaHUM B XUMHUH, (POPMUPOBAHHE MHUPOBO33pE-
HUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU;

pa3sBUTHE MOTHBAIMU K OOYUYEHHUIO U MO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIH-
TaHUIO HA OCHOBE YCBOCHHS O0IIEYEIIOBEUECKUX LIEHHOCTEH;

pa3BUTHE MO3HABATENBHBIX MHTEPECOB, HHTEIUIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH 00yda-
fo1uxcs, GOpMUPOBAHNE Y HUX CO3HATEIbHOTO OTHOIIEHHUS K CaMOOOpPa30BAaHUIO U HEMIPEPHIBHOMY 00-
Pa30BaHUIO KAaK YCIIOBHUIO YCIEIIHOW NMpodecCHOHaIbHOW U OOLIEeCTBEHHON AEATeNbHOCTH, OTBETCTBEH-
HOTO OTHOILIEHUSI K CBOEMY 370POBbIO M MOTPEOHOCTH B 3I0POBOM 00pase *KHU3HU;

(dopmMHpoBaHHE YMEHHMI U HABBIKOB Pa3yMHOTO MPHUPOIOINONb30BaHUS, Pa3BUTHE KOJIOTHUECKON
KYJIbTYpbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIONIE3HOW IKOJIOTHUECKOH JIeATEIbHOCTH.

1. OO0uasi xapakTepucTHKA y4eOHOI0 peaMeTa
B nporpamme no XMMun Ha3HA4YEHUE MpeaAMeTa «XUMUS) MOTy4YaeT MOAPOOHYI0 HHTEPIPETAIHIO
B COOTBETCTBHH ¢ ocHOBomnosararomumu nosoxkeHusMu @I'OC COO o B3auM0O0OYCIOBJICHHOCTH TICIICH,
COJZIep KaHuUs, PE3YyJIbTaTOB 00y4eHHUS U TPeOOBaHUI K YPOBHIO IOATOTOBKH BBIMYCKHUKOB. CBHIETENb-



CTBOM TOMY SIBJISIFOTCS CJIEYIOIIHE BBIMOIHAEMbIE IPOTPAMMOI 110 XUMHHU (HYHKIIUU:

MH(POPMALIMOHHO-METOJMYECKAs], pealn3alns KOTOpoi obecreunBaeT NOay4eHNe MPeCTaBICHUS
0 LIEJISX, COJIEPYKAHUHU, 001l cTpareruu o0y4eHHs, BOCIIUTAHUS U Pa3BUTHs 00YYaIOIIMXCS CPEICTBAMHU
IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOIo npoduis;

OpraHU3alMOHHO-IUIAHUPYIOLAsA, KOTOPAasl IPEyCMaTPUBAET ONPEAECIICHHUE:!

IPUHIUIIOB CTPYKTYPUPOBaHUS M MOCIEI0BATEIbHOCTH U3y4eHUs Y4eOHOIo MaTepuana, Kojaude-
CTBEHHBIX M KQUECTBEHHBIX €TI0 XapaKTEPUCTHK;

HOJIX0/0B K (DOPMUPOBAHHUIO COAEP)KATEIbHOW OCHOBBI KOHTPOJII M OLEHKU O0pa3oBaTeIbHBIX
TOCTIDKEHUH 00yJaromuxcs B paMKax UTOTOBOM aTTecTanuu B (hOpMe €AMHOTO TOCYAapCTBEHHOTO IK3a-
MEHa 110 XUMHH.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS! XUMHH:

yCTaHaBJIMBAET MHBAPUAHTHOE MIPEIMETHOE COAEpIKaHUE, 0053aTeNIbHOE JJIs U3YYEHUs B paMKax
OTAENbHBIX MPOodUIIeH, MpeIycCMaTpUBACT PACIIPEICIICHUE U CTPYKTYPUPOBAHUE €ro MO KJIaccaM, OCHOB-
HBIM COJIEp>KaTeNIbHBIM JTMHUAM/pa3jienaM Kypca;

Ta€T IPUMEPHOE pacupelielieHue Y4eOHOro BpEMEHHU, PEKOMEHYEMOTO Il U3YyYEHHs] OTHENb-
HBIX TEM;

npeiaraeT MpUMEpHYIO MMOCIEI0BaTEIbHOCTh U3YUEHHs yYeOHOT0 Marepraia ¢ Y4ETOM JIOTUKH
IIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

Ja€T METOJMYECKYI0 MHTEpIpETaluio Lejded M 3aJad W3ydeHMs NpeaMera Ha YriyOia&éHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX IIPUOPUTETOB B CUCTEME CpeIHEro o0I11ero oopa3oBaHus, CoepKaTeIb-
HOM XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS OCHOBHOM 00pa30BaTEbHOW MPOrpaMMbl
cpeaHero oOuiero oopa3oBaHusi (JINYHOCTHBIX, METAIPEMETHBIX, MPEJAMETHBIX), a TAK)KE C Y4ETOM OcC-
HOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHBIX JICHCTBUI 00y4Yaromerocs Mo OCBOSHHIO COJCPKAHUS TPEIMeE-
Ta.

[To Bcem mo3uuusM B IpOrpaMMe 10 XUMHUH [IPETyCMOTPEHA PEEMCTBEHHOCTh C O0yUYE€HUEM XU-
MHUH Ha YpOBHE OCHOBHOI'0 00111er0 00pa3oBaHusl.

XuMmus Ha ypOBHE YriyOJEHHOTO M3ydeHHs BKIIIOYAeT yriIyOJa€HHbIE Kypchl — «OpraHuueckas
xuMus» U «O0Ias 1 HeopraHudeckas XuMmus». [Ipu onpeneneHnn nmoaxoaoB K 0TOOpY M CTPYKTYpPHOMH
OpraHM3allK COJEPKaHUS STUX KYpCOB B MpOrpamMMe MO XMMHUU 3a OCHOBY HPUHATHI nojoxeHus ®I'OC
COO o paznuuusx 6a30BOro M yriryOoJaEéHHOTO YPOBHEH H3ydeHUs MpeaMeTa.

OcHoBy cozaepxanust KypcoB «Opranndeckast Xumusi» U «O0I1ass U HeopraHudeckas XUMHUsD) CO-
CTaBJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUHM M YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4EHUS
npenMera. OTa cucTeMa 3HAaHUN MOJy4yaeT ONpenel€HHOE TEOPETHUYECKOE JIOMOJHEHHE, MO3BOJISIOIIEe
OCO3HAaHHO OCBOMTbH CYIIECTBEHHO OONbIIMHA 00BEM (akToiornyeckoro Marepuana. Ha yrmyOnéHHOM
YpOBHE M3y4yeHUs NpeaMeTa o0ecredyeHa BO3MOKHOCTh 3HAUUTENIBHOIO YBEIMYEHUs 00bEMa 3HAHWUH O
XMMHUYECKHX 3JIEMEHTAaX U CBOMCTBAX MX COCIMHEHUH HAa OCHOBE PACHIMPEHMs U yrIIyOJeHMs MpeicTaB-
JIEHUW O CTPOEHUH BEIIECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS PeaklUid, paccMmar-
PUBAEMBIX C TOUKH 3PEHUSI XUMUYECKOW KMHETUKU U TEPMOAMHAMUKY. M3yueHne nepuoauieckoro 3ako-
Ha u [leproauyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXa-
HUYECKUX MPEJICTABICHUSAX O CTPOCHUH aToMa. XUMHUYECKasi CBSA3b OOBSICHAETCS C TOUKH 3PEHUS DHEpre-
TUYECKUX U3MEHEHHH npu e€ 00pa30BaHUU U pa3pyLICHUH, a TAK)KE C TOUKHU 3pEHHS] MEXaHU3MOB €€ 00-
pasoBanusi. M3ydyeHue THUNOB peakiuil JonmoaHsAeTcs (OPMUPOBAHUEM MPEACTABICHUNA 00 IEKTPOXUMHU-
YECKHX MPOLECCaX U 3JIEKTPOJIN3E PACIUIABOB U PACTBOPOB BEIIECTB. B Kypce OpraHn4ecKkoi XuMUHU Mpu
pPacCMOTPEHMH PEAKIIMOHHON CIIOCOOHOCTH COEIUHEHUH yrenseTcs oco0oe BHUMaHHME BOMpocaM 00
ANEKTPOHHBIX 3 PeKTax, 0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX M MEXaHU3Max peaklui.

B nnane ¢popMupoBaHus OCHOB HAyYHOTO MUPOBO33PEHUS, OCBOCHHUS OOIIIEHAyYHBIX METOJIOB IO~
3HAHUA U ONBITA IPAKTUUECKOr0 MPUMEHEHHUS HayUYHbIX 3HAaHUHM U3ydyeHHe npeamera « XuMus» Ha yriyo-
JEHHOM ypOBHE OCHOBAaHO Ha MEXKIIPEJIMETHBIX CBS35AX C yU4eOHBIMHU MPEIMETaMH, BXOISAIIUMH B COCTaB
npeaMeTHBIX obnacteil «EcTecTBeHHO-HayuHble peaMeThl», «MaremaTuka U uHpopmaTuka» u «Pyc-
CKHUH S3BIK U JINTEPATYPA».

I11.  Onucanue Mecta y4eOHOr0 npeaMera B y4eOHOM ILJIaHE
YueOHbIi TpeaMeT «XUMUs» YIIyOJIEHHOTO YPOBHS U3YYCHHS BXOJIUT B COCTAB MPEAMETHOM 00JacTH
«ECTeCcTBEHHBIE HAYKNY.
B cootBercTBUM ¢ yueOHbIM Ti1aHOM KOY VP «PLIOM» u3ydenuto xumuu otBeieHo B 10 kmacce
Ha yrayOJIeHHOM YpOBHE MPU OYHO-3a0YHOM M 3a04HOM (hopMme 0OyueHus: otBoautcs | yac B Henento, 34



yaca B T'OJ.
V. JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeAMETHBIE Pe3yJIbTaThl

JIMuyHOCTHBIE pE3yJbTAThl OCBOCHUS Mpeamera «XUMHSD» OTPAKaloT CPOPMHUPOBAHHOCTH OMBITA
MIO3HABATENIBHON U MPAKTHUUECKOW AEATENbHOCTH 00YYaroLMXCsl B MPOLECCE peann3aluu o0pa3oBaTesb-
HOH JESATEIBHOCTH, B TOM YHCIIE B YAaCTH:

1) rpa)xIaHCKOTO BOCITUTAHHSI:

OCO3HAHMSI 00YYAIOUIMMHCS CBOMX KOHCTHTYLIMOHHBIX MPAaB U 005S3aHHOCTEH, YBOKEHUS K 3aKOHY
Y IIPABOIIOPAIKY;

IIPEACTABJICHNS O COLMAIbHBIX HOPMAaX U IIpaBUjIaX MEKINYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATENBHOCTU IPU CO3JaHUU yYEOHBIX MPOEKTOB, pele-
HUM Y4eOHBIX U MO3HABATEIbHBIX 33/]a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH NOHHMMAaTh U NPUHUMAaThb MOTHBBI, HAMEPEHUS, JOIMKY M apryMEHThl JPYTrux Ipu
aHaJIM3€ pa3IMYHbIX BUJOB YU€OHOU NEATEIBHOCTH;

2) NaTpUOTHYECKOTO BOCIIUTAHHUS:

LIEHHOCTHOT'O OTHOLICHUS K HCTOPUYECKOMY Y HAyYHOMY HACJIEIUIO OTEUYECTBEHHON XUMUU;

YBa)K€HHs K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH U MIPAKTUYECKOIO MPUIIOKEHUS XUMHUH, 0CO-
3HAHUA TOTO, YTO JIaHHBIE HAYKU €CTh Pe3yNbTaT JJIUTEIbHBIX HAONIOAECHNUN, KPOIOTIUBBIX IKCIIEPUMEH-
TaJbHBIX [IOMCKOB, [IOCTOSIHHOI'O TPYZla YYEHBIX U NIPAKTUKOB;

MHTEpeCca W TO3HABATEILHBIX MOTHBOB B TOJYYEHUH U TMOCIEAYIOIIEM aHaln3e MH(opMauu o
IIEPEIOBBIX JTOCTH)KEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllUM, CBSI3AHHBIE C XMMUUYECKUMHU SIBICHUSMH, W IPUHUMATh OCO-
3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE ITOBEJICHUE U ITOCTYIIKM CBOMX TOBAPHUILEH C NO3ULIUNA HPABCTBEHHBIX
Y IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS IIOCIIEACTBUN IOCTYIIKOB;

4) popMUPOBaHUS KYJIBTYPhI 30POBBSI:

NOHUMAaHMs LIEHHOCTEH 310pOoBOro 1 0e30macHoro oopasa >KU3HU, HEOOXOJMMOCTH OTBETCTBEHHO-
IO OTHOIIEHUSI K COOCTBEHHOMY (hPU3MUECKOMY U IICUXUUECKOMY 3/I0pOBBIO;

coOuTr0/IeHHsI TTpaBMJl 0€30MacHOr0 OOpalleHHs C BEeIECTBAMU B OBITY, MOBCEITHEBHOW >KU3HU, B
TPYZIOBOM AESATEIBHOCTH;

NOHUMAaHMs LEHHOCTH MpPaBWJI WHAMBHIYAIbHOTO U KOJIJIEKTMBHOTO 0€30MacHOrO MOBEJICHMS B
CUTYalUsIX, YTPOKAKOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHMsI MOCJIEACTBUN U HEMPUATHS BPEIHBIX NMPHUBBIYEK (YMOTPEOIEHUS aJIKOroJis, HapKOTH-
KOB, KypeHus);

5) TpyI0BOrO BOCIUTAHHUS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIbCKOMN JEeSTENbHOCTH, O0IIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYIMX BHJAX AESATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE€ y4aCTHE€ B PELICHUH NMPAKTUYECKHUX 3a]a4 COLMAIbHOM HAIPABIEHHOCTH
(B paMKax CBOETO Kj1acca, IIIKOJIbI);

UHTEpeca K MPAKTHUYECKOMY H3YYEHMIO MpOoQeccHil pa3iMyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS ITPEIMETHBIX 3HaHUH 10 XUMHH;

YBa)X€HUS K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJI0BOM NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYAIbHOM TpaeKTOpUH o0pa3oBaHMs, Oyaymieil mpo-
(beccun U peanuzalny COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHO-
CTel K XMMUH, UHTEPECOB U NMOTpeOHOCTEN 00I1IeCTBa;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

HKOJIOTHYECKHU 11eJIecO00pa3HOro OTHOLIECHHUS K MPHUPOJE KaK UCTOYHHUKY CYIIECTBOBAHMS >KU3HU
Ha 3eMiie;

NOHUMAaHHMS II100aJIBHOTO XapaKTepa 3KOJIOrHYECKUX Mpo0ieM, BIUSHUS SKOHOMUYECKUX Mpoliec-
COB Ha COCTOSIHME PUPOJTHON U COLMAIBHOM CPEJIbI;

0CO3HAHMSI HEOOXOIUMOCTH UCIOIb30BAHUS JOCTHKEHUN XUMUU IS PEIIeHUs] BOIPOCOB PaIlHo-
HaJIbHOT'O IIPUPOIONOIb30BaHUS;

AKTUBHOTO HENPUATHS ACUCTBUM, IPUHOCAIIUX BPE] OKPYKAIOUIEH IMPUPOAHOU Cpee, YMEHUs
IIPOTHO3UPOBAaTh HEOJIArONPUATHBIE 3KOJOTMUYECKUE TOCIEACTBUSA MpPEeIIPUHUMAEMbIX JEHCTBUH U
IIPEIOTBPALLATH UX;



HaJIMYUs Pa3BUTOTO HKOJIOTMUYECKOTO MBIIIJIEHUS, 3KOJOTHYECKOW KYJIbTYpHhl, ONBITA JEATEIbHO-
CTH DKOJIOTUYECKOW HAIIPABJICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HMH B ITO3HABATEIBHOM, KOMMYHH-
KaTUBHOW M COIMAJIbHOM MPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTUBHO IMPOTHUBOCTOSITH UICOJIOTUU XEMO-
hobum;

7) LEHHOCTH HAyYHOTO MO3HAHMUSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOU
IIPaKTUKU;

NOHUMAaHMs CIIeU(PHUKN XUMHUH KaK HayKd, OCO3HaHUA €€ posid B POPMUPOBAHUH PALIMOHAIBHOTO
HAYYHOTO MBILIUICHUS, CO3JaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKAloIIeM MHpE Kak O €IMHCTBE
IPUPOJBI U YeNOBEKa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PElICHUM MpOoOJIeM COXpPaHEHHs
IIPUPOIHOTO PaBHOBECUS;

yOe:KIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHH JUIsl COBPEMEHHOW LIMBUJIM3ALMU: B €€ T'YMaHHUCTH-
YEeCKOH HaNpaBICHHOCTH U BXHOM POJM B CO3IaHMHU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI, B PELICHUU
r7100abHBIX MPo0JIeM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPEBOM, YIHEPIeTUUECKOM, MUILEBONH U
HKOJIOTUYECKOM 0€30IMacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIICUEHUH YCIOBUI YCIEITHOTO TPYAa U IKO-
JIOTMYECKU KOM(OPTHOM JKHU3HU KaX10T0 WieHa 00IEeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: NMOHMUMAHMs CYIIHOCTH METOJOB IMO3HAHMSI, UCIIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUs JJIs aHajau3a U OObSICHEHMS
SIBJIGHUN OKPY’KAIOILEro MUPA U MPOUCXOASIIUX B HEM MU3MEHEHHM, yMEHUs JeaaTb 00OCHOBaHHbBIE 3a-
KJIIOYEHUSI HA OCHOBE HAay4YHBIX (PAKTOB U UMEIOIIUXCS JAHHBIX C LEJIbIO MOJIyYEHHs! TOCTOBEPHBIX BBIBO-
J10B;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BATh XUMUYECKHUE 3HAHUS JJIS pelleHus: npobieM B pe-
QJIbHBIX KU3HEHHBIX CUTYyallUsIX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATENbCKON JEATEIIBHOCTH,

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MIOJTyYEHHIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMYHBIX cepax MpohecCHOHATLHON NeATEIbHOCTH.

MertanpeameTHble pe3yabTaThl OCBOEHUS MPOTrPaMMBI [0 XUMHUH Ha YPOBHE CpeHEro oo1ero oo-
pa3oBaHUs BKIIOYAIOT:

3HaYMMBble 111 (OPMHUPOBAHUS MUPOBO33PEHUS O0YUAIOIINXCS MEXKAUCHUILIMHAPHBIE (MEXITPE-
METHbIE) OOLIEHAYYHbIE TOHATHS, OTPaKaIOIUe LEJIOCTHOCTh Hay4YHOM KapTUHBI MUpa U ceUupUKy Me-
TOJIOB IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, sIBICHHE, NPO-
LIecC, cUcTeMa, Hay4yHbId (DaKT, MPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEIOBAHUE,
Ha0JI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe);

YHHMBEpCaJbHble YyueOHble NeHCTBUS (TO3HABaTeNbHblE, KOMMYHUKAaTUBHBIE, PETYISITUBHbIE),
obecnieunBarone GopMupoBaHue (PyHKIMOHATBHOW I'PAMOTHOCTH U COLMAIBHOW KOMIIETEHLIMU 00Yy-
YaroMIUXCS;

CHOCOOHOCTh O0YHYaIOLINXCSl MCIOJIb30BaTh OCBOEGHHBIE MEXIUCIUILIMHAPHBIE, MUPOBO33pEHYE-
CKH€ 3HaHUs U YHUBEpCAJIbHbIE yueOHbIE AEMCTBYS B IO3HABATEILHOW M COIMAIIBHOMN MPAKTUKE.

MertarnpeaMeTHbIe pe3ysIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YU€OHBIMU TTO3HABATENb-
HBIMH, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMHU.

OBnajieHne yHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIbHBIMH JICHCTBUSAMU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIHO (POPMYJIMPOBATh M aKTyaJM3UPOBATh MPoOJIeMy, paccMaTpuBaTh €€ BCECTOPOH-
HE;

ONpEAEIATh LEIN AEATEIbHOCTH, 33/aBasi apaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
PE3yNbTaThl JEATENILHOCTH C MTOCTABIEHHBIMH LIETISIMHU;

MCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJIEHUS: BBIAENIATH XapaKTepHbIE
MPU3HAKW TOHATUN M yCTaHABIMBATh MX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJIS
OOBSICHEHUS OT/AEbHBIX (PAKTOB U SIBICHUI;

BbIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIacCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY N3Y4acMbIMU SIBJICHUSIMM;

CTPOUTH JIOTHUECKUE PACCYXKJI€HUs (MHIYKTUBHBIE, JETyKTUBHBIE, [10 AaHAJIOTMH), BBIABIAThH 3aK0-
HOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX SBJICHHUAX, (DOPMYIHPOBATH BHIBOABI M 3aKIIIOUCHHUS;

IPUMEHSATh B IPOIEcce MO3HAHUS UCIOIb3yEMblE B XUMUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJAEIH,
peoOpa3oBbIBaTh MOJIECNIBHBIEC MPEICTABICHUS — XMMUYECKHHA 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUECKas



¢bopmyna, ypaBHEHHE XUMUYECKOHN peakIMi — MPH PELICHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX
3a7a4, TPUMEHSATh Ha3BaHHBIC MOJICIIBHBIC MPEACTABICHUS JUIS BBIABICHUS XapPAaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIUH.

2) 6a30BBIE MCCIIEI0BATEIBCKHE JCHCTBHUA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

(GopMyIHpOBaTH ETH U 33Ja4H HCCIEAOBAHMUS, UCIIOIb30BATh IIOCTABICHHBIE M CAMOCTOSTEIBHO
copMyIHpOBaHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUS M OCHOBBI JUI (JOPMHUPOBAHUS THITO-
TE3bI TI0 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMbIX CY)KICHUH;

BJIAJICTh HABBIKAMU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS U MPOBEICHHUS YICHUYECKHX dKCIIEPUMEH-
TOB, COBEPIICHCTBOBATh YMEHUs HAOIIONATh 32 XOZOM IIPOIECcCca, CAMOCTOSATENFHO MPOrHO3UPOBATh €ro
pe3yabTar, GopMyIHpOBaTh 000OLICHUS U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIIE-
JOBaHMUs, COCTaBIIATH 0OOCHOBAHHBII OTYET O IPOJIETAHHON PaboTe;

nproOpeTaTh OMBIT YYEHWYECKOH HCCIe0OBATENbCKOW W MPOEKTHOW JESTEeIbHOCTH, MPOSBIATH
CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOMCKY METOIOB PELICHUS MIPAKTHUECKHUX 3ajay, MpH-
MEHEHHUIO PA3JINYHBIX METO/IOB MO3HAHHUSL.

3) pabora ¢ uHpOpMaLUEii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX WHGPOpManuU (HayYHO-TIOMYJISIpHAS JINTEpaTypa XH-
MHUYECKOTO COJIep)KaHHs, CIIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHAIU3UPOBATh WH(POPMAIHIO
Pa3NMUYHBIX BUIOB U (OPM IMPENCTABICHHS, KPUTHUECKH OLEHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHBOPE-
YHUBOCTB;

(GopMyIHpOBaTh 3aMPOCHl M MPUMEHSTH Pa3IMYHbIE METOJBI IPH MTOUCKE U 0TOOpE MH(OpMAITHH,
HEOOXOJMMO JIJIs BBITIOJTHEHUS YUEOHBIX 3a/1ad ONpPEeACIEHHOr0 TUIIA;

nproOpeTaTh ONBIT UCMOIB30BAHNUA MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUI U pa3iIfy-
HBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY HpeACTaBICHUs HHPOPMALUHU (CXeMBbI, Tpadu-
KM, TUarpaMMbl, TaOJIUIbI, PUCYHKU U JPYyTHeE);

UCTIOJIB30BaTh HAYYHBIN SI3BIK B KAa4eCTBE CPENCTBA MPH padoTe ¢ XMMUYECKOH HMH(pOpMaImeii:
IPUMEHATh MEeXIpeaAMETHbIE (PU3HUecKue U MaTeMaTH4YeCKre) 3HaKu M CUMBOJIBL, (hopMyJIbl, a00peBua-
TypBI, HOMEHKJIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OgnageHre yHUBEpCaTbHBIMA KOMMYHUKATHBHBIMU JIEHCTBHSAMMU:

3aJaBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOM TE€MBbI B XO/€ IUAIOra H/WIN JUCKYCCHH, BBICKA-
3BIBaTh UEH, POPMYIMPOBATH CBOM MPEITIOKESHUS OTHOCUTEIILHO BBITIOJIHEHHS MTPEIOKESHHON 3a/1a4H;

BBICTYTIATh C Mpe3eHTaluell pe3ylbTaToB MO3HABATEIbHON JEATEIbHOCTH, MOTYyYEHHBIX CaMOCTO-
ATENBHO WA COBMECTHO CO CBEPCTHHUKAMH MPH BBITOJHEHUH XUMHUYECKOTO KCIIEPHUMEHTA, TpaKTHYe-
CKOM paboOThI MO UCCIIEIOBAHUIO CBOMCTB M3Y4aeMBIX BEILECTB, peaju3alMu ydyeOHOro mpoekra, u ¢pop-
MYJHPOBATh BBIBOJABI TI0 PE3yJIbTaTaM MPOBENEHHBIX MCCIEAOBAHUHA MYTEM COTIIACOBAHUS TO3HMIUHN B
xo7ie 00Cy1eHusI 1 0OMeHa MHEHUSIMH.

OgnajieHre yHUBEPCATBHBIMH PETYISITHBHBIMH JCHCTBUSMU:

CaMOCTOSTENILHO TUIAHUPOBATh U OCYLIECTBISATH CBOIO MTO3HABATENIBHYIO JESTEIBHOCTD, ONIPEIess
e€ meiy | 3a/1a4d, KOHTPOJIMPOBATh U MO MepPe HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeIjiaraeMblil auro-
PUTM JeMCTBUI NMPHU BBIMOJHEHUH Y4eOHBIX M HCCIEOBATENLCKUX 3a/1ad, BbIOMpaTs Hanbomnee 3¢ dek-
TUBHBIN CITOCOO MX PEHIeHHs C y4ETOM TOJTYYCHHS HOBBIX 3HAHWH O BEHIECTBAX U XMMUYECKHX PEaKIIH-
AX;

OCYIIECTBIISITH CAMOKOHTPOJIb JESITETPHOCTH HAa OCHOBE CAaMOAHAIM3a M CAMOOIICHKH.

[TpeameTHbIe pe3ynbTaThl OCBOEGHHS MPOrpaMMbI 110 XMMUU Ha yriIyOJEHHOM YpOBHE Ha ypOBHE
cpenHero obuiero o0pa3zoBaHus BKIIOYAIOT crienuduueckue st yaeOHOro npeaMera « XUMUs) HaydHbIe
3HaHUS, YMEHHsI ¥ CIIOCOOBI IEHCTBUI 110 OCBOCHHIO, MHTEPIIPETAIMH U PE0OPa30BaHUIO 3HAHUH, BHJIBI
JESITeTHbHOCTH TI0 MTOJTyYSHHIO HOBOTO 3HAHUS M MMPUMEHEHHIO 3HAHNUH B Pa3IMUHBIX YICOHBIX CUTYAIHSIX,
a TaKKe B peaJIbHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XMMHEH. B mporpamme mo xumuu npeamMer-
HBIC PE3YJIbTATHI MPEJICTABICHBI IO TOAAM U3yUSHHUS.

[TpenmeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyecKasi XUMHsD) OTPaxaroT:

cpopmuposannocmy TIPEACTABICHUH: O MeCTe M 3HAUYCHWM OPraHMYECKOM XHMHH B CHUCTEME
€CTECTBEHHBIX HayK M €€ poiu B 00eCHeueHHH YCTOHYMBOTO Pa3BUTHUS YEIOBEUYECTBA B PEIICHUHU MPO-
0J1eM HKOJOTUYECKOH, FJHEPIeTHIECKON U MUIIEBOH O€30MacCHOCTH, B Pa3BUTUN MEAWLIMHEI, CO3/IaHUU HO-
BBIX MaTEpHAJIOB, HOBBIX HCTOYHMKOB 3HEPTHH, B 00€CIICUEHUH PAIIMOHAIBHOTO MPUPOIOTIOIB30BaHMS, B



(hOopMUPOBAaHUHM MHUPOBO33PECHUS M OOIIEH KYIbTYphl YENIOBEKA, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpELE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

OCHOBOIIOJIATaOIINE MOHITHSI — XUMUYECKUI AJIEMEHT, aToM, SAPO U AJIEKTPOHHAsI 000JI0UKa aTo-
Ma, s-, P-, d-aToMHbIE OpOMTAIIN, OCHOBHOE M BO30YXJIEHHOE COCTOSIHUSI aTOMa, THOPUAN3AIHS aTOMHBIX
opbuTaneii, HOH, MOJIEKyJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKHUCICHHS, XUMUYeCcKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, yIIIepOAHBIN CKeNeT, (PYHKIIMOHAIbHAS TPYIINa, paau-
KaJl, CTPYKTypHbIe (popmyIbl (pa3BEPHYTHIE, COKpALIEHHBIE, CKEJIETHBIC), U30MEPHS CTPYKTYpHAas U MpPO-
CTpaHCTBEHHAasl (F€OMETPUYECKast), U30MEPhl, TOMOJIOTUYECKUIN psAZl, TOMOJIOTH, YIJI€BOJOPO/bI, KHCIIO-
pOJ- U a30TCo/EpKAlINe OPraHUYECKUE COCIUHEHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKO-
MOJIEKYJISIPHBIE COEIMHEHNUS;

TeopuH, 3aKOHBI (mepuoanyeckuit 3akon .M. MenzaeneeBa, Teopusi CTPOCHUS OpraHUYECKHUX Be-
mects A.M. BytiepoBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U NIPEBPAILEHUS SJHEPTUU
IIPU XUMHYECKHUX PEaKIMsX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMUU, MUPOBO33PEHUYECKHE 3HA-
HUS, JIeKAIIUe B OCHOBE TOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM;

MIPEACTABJICHUS O MEXaHU3MaX XUMUYECKUX PEAKLHM, TEPMOJUHAMUYECKUX W KUHETUYECKUX 3a-
KOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BJIUSIHUM aTOMOB M TPYIIN aTOMOB B MOJeKynaxX (MHIYK-
TUBHBIA U Me30MepHBIN 3 dekThl, opueHTanThl | 1 Il pona);

(akToJIOrMYeCKre CBEACHHS O CBOICTBaX, COCTaBe, MOJYyYEHUH M O€30IIaCHOM HCII0JIb30BAHUU
BXHEHIIINX OPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKON JEITEIbHOCTH YeIOBEKa, OOIIMX HAYYHBIX
MIPUHIIAIIAX XUMUYECKOTO IMPOU3BOJICTBA (HA MIPUMEpE TPOU3BOACTBA METAHOJIA, IepepaboTKu HEDTH ),

chopmuposanHocmy ymMeHuli: BBISIBISATh XapaKTEpHbIE MPU3HAKH TOHATUH, YCmMaHasiueams uxX
B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATUS IPU OMHCAHUU COCTaBa, CTPOCHUSI U CBOMCTB
OpraHUYECKUX COETUHECHMUIA;

chopmuposannHocms yMeHu:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIHUKY ISl COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3-
BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJI OPraHUUECKHUX BEIECTB;

cocmaenams ypaBHEHUS XMMHMUYECKUX PEAKUUN U PaCKpbIBATh MX CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMI MOCPEACTBOM COCTABJIEHMSI AJIEKTPOHHOIO OajaHca 3TUX peaklui, peak-
U MOHHOTO OOMEHa MyTEM COCTABIICHUS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMIA;

U320MaeaU6ams MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB JUIS MIUTFOCTPAUM HUX XUMHUYECKOIO U
MIPOCTPAHCTBEHHOT'O CTPOEHUS;

chopmuposanHocms yMeHuti. yCTaHABIUBATh MPUHAJIEKHOCTh M3YYEHHBIX OPraHUYECKHX Be-
IIECTB 0 X COCTaBY U CTPOCHMIO K OIpeNeIEHHOMY KJIacCy/Tpymie COeTUHEHHH, dagams UM Ha3BaHUS
no cucremarundeckoit Homenkinarype (IUPAC) wu mpusooums TpuBmanbHbIC Ha3BaHUS JJI1 OTAETBHBIX
MpeJICTaBUTENeH OpraHNYeCKUX BEIIeCTB (ITHIICH, alleTHIICH, TOIYOI, TTUIEPHUH, STHUICHTIIUKOIb, (DEHO,
(dbopManbaerua, aleraibAeru, alleToH, MypaBbiUHas KHCIIOTA, YKCYCHAsl KUCI0Ta, CTEapUHOBAs!, OJIEUHO-
Basl, MAJTbMUTUHOBAsI KUCIIOTHI, TIUIIUH, aTaHUH, MalbTo3a, GPYKTO3a, aHUITUH, JUBUHUI, U30MPEH, XJIO-
pOIIpEeH, CTUPOI U IPYTHE);

cpopmuposannocme ymenus ONPEAEIITh BUI XUMUUECKON CBSI3U B OPTaHUYECKUX COCTUHEHUSX
(xoBasieHTHAs! U MOHHAS CBSI3b, G- U M-CBS3b, BOJIOPOIHAS CBSI3b);

cpopmuposannocme ymeHus IPUMEHATD TOJI0XKEHUSI TEOPHUH CTPOCHUSI OPraHMYECKUX BEIIECTB
A.M. bytneposa /it 00BsSICHEHUS 3ABUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHS;

cpopmuposannocme ymeHuti XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMHUYECKHUE
CBOMCTBAa THUMUYHBIX MPEACTABUTEICH Pa3TUYHBIX KJIACCOB OPTraHWYECKHMX BEIIECTB: AJIKAHOB, ITHKJIO-
AJIKaHOB, AJIKEHOB, aJIKA/IMEHOB, AJIKHHOB, APOMATUYECKUX YTIIEBOJIOPOJOB, CIIUPTOB, alIbJIETUAOB, KETO-
HOB, KapOOHOBBIX KHCJIOT, POCTBIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOSTUHEHUN U aMHUHOB, AMHHO-
KHCIIOT, OENIKOB, yIJI€BOJOB (MOHO-, JAM- W TOJUCAXapHI0B), WIUTFOCTPUPOBATH T'€HETHUYECKYIO CBS3b
MEXy HUMH yYPaBHEHHSIMHU COOTBETCTBYIOIIMX XHMHUUYECKHX PEAKIMHA C MCIOIB30BAHUEM CTPYKTYPHBIX
hopmyu;

chopmuposannocms ymenus TIOATBEPKAATh HA KOHKPETHBIX MPHUMEpax XapaKTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT KPaTHOCTH U TUIA KOBAJCHTHOH CBSI3U (0- U
T-CBSI31), B3AUMHOTO BJIMSIHUS @TOMOB U TPYIIIl aTOMOB B MOJIEKYJIax;

cpopmuposaHnocmeb ymeHus XapaKTepPU30BaTh HCTOYHUKHU YIIEBOJOPOTHOTO CHIPhbS (HE(TH,
MIPUPOJHBIN Ta3, Yrojb), CIIOCOOBI €ro MepepadoTKU M MPAKTHUECKOe MPUMEHEHUE MPOIYKTOB Iepepa-
00TKH;



chopmuposanHocms BIAJICHUSI CUCTEMON 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJIAX MMO3HAHUS —
HaOJI0/IEHNHU, U3MEPEHUH, MOJACIMPOBAHNH, FKCIIEPUMEHTE (PEalbHOM U MBICIEHHOM) U YMEHHs IpU-
MEHSTh 3T 3HAHUS;

chopmuposanHocms YMEHUST npumMeHsms OCHOBHbBIE ONEPALMU MBICIUTENbHON NeSTENbHOCTH —
aHaJlM3 U CHHTE3, CPaBHEHUE, 00O00IICHNEe, CHCTEMAaTU3aIlMI0, BBISBIICHUE MPUIMHHO-CIICICTBEHHBIX CBSI-
3ei — 17151 U3y4eHUs! CBOMCTB BELIECTB M XUMUYECKUX PEaKIHii;

chopmupo8anHOCmy yMeHuUll: BBISBISATh B3AUMOCBSI3b XUMUYECKUX 3HAHUHM C MOHATUSMU U TIPEJI-
CTaBJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00Jiee OCOZHAHHOTO MOHUMAaHHUSI CYIIHOCTH
MaTEpUaIHLHOTO SIMHCTBA MUPA, UCHOIb306aNb CUCTEMHBIC 3HAHUS 110 OPTaHUYECKOW XUMUU JUTSl 00BsIC-
HEHUS ¥ MPOTHO3UPOBAHUS SBIICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

chopmuposanHocms yMeHull. IPOBOJUTH PACUETHI M0 XUMHUYECKHM (opMyinaM | ypaBHEHUSM
XUMHUYECKHUX PEaKIMi ¢ UCIIOJIb30BaHUEM (PU3MUECKHUX BEIMUYMH (Macca, 00bEM ra3oB, KOJIMYECTBO Bellle-
CTBa), XapaKTEPU3YIOIIHUX BEIECTBA C KOJUUECTBEHHON CTOPOHBI: PACUETHI 10 HAXOXKIACHUIO XUMUYECKOU
(dbopMyIbl BellecTBA MO M3BECTHBHIM MACCOBBIM JOJIIM XMMHMUYECKUX 3JIEMEHTOB, MPOAYKTAM CTOPaHHUS,
TUIOTHOCTH T'a3000pa3HbIX BELIECTB;

chopmuposanHocms yMeHuUll: IPOTHO3UPOBATh, AHAIUSUPOBAMb U OYeHU8AMb C TO3ULIUNA IKOJI0-
THYECKON 0€30MacHOCTH MOCIEACTBUSL OBITOBON M MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKa, CBSI3aH-
HOM ¢ mepepaboTKO BEIIECTB, UCNOIb306aMb TIONYUCHHbBIE 3HAHUS JUIS IPUHSTHUS TPAMOTHBIX PELICHHUH
po0JIeM B CUTYaIUSX, CBSI3aHHBIX C XUMUEH;

chopmuposanHocms yMeHull: CaMOCTOATEIbHO TUIAHUPOBATh U MPOBOAUTH XUMHUECKHUU SKCIIe-
PUMEHT (TMOJy4YeHUE U U3YUYEHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUM YTIEBOIAOPO-
JIOB Pa3NUYHBIX KJIACCOB U KHCIOPOACOAEPIKAIIUX OPTaHUYECKUX BEIIECTB, PEIICHUE IKCIEPUMEHTAb-
HBIX 33/1a4 IO PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IpaBuil O6e30macHoro obparie-
HUS C BEIIECTBAMHU U JIa0OPATOPHBIM 000PYIOBAaHUEM, (hopMyauposams 11€TIb UCCIEIOBAHUS, npedcmas-
JIIMb B Pa3UYHON (opMe pe3yibTaThl SKCHEPUMEHTA, AHANUZUPOBAMb U OYeHUs8ams WX JTOCTOBEP-
HOCTb;

chopmuposanHocms yMeHU:

coONroAaTh MpaBuia SKOJOTHYECKH IIeIeCO00pa3HOro MOoBeACHUS B OBITY U TPYHOBOH HeATelb-
HOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBBSI, OKPYKAIOIIEH MPUPOTHON CPEbl U JOCTHXKEHUS €€ YCTOM-
YUBOT'O Pa3BUTHS;

0OCO3HABaTh OMACHOCTh TOKCUYECKOTO JIEUCTBUS Ha )KHUBBIE OPraHU3MbI ONPECIEHHBIX OpraHuye-
CKHX BEILIECTB, MOHUMAs cMbIci nokazatens [IIK;

aHAJTM3UPOBATH 11€JIECO00PA3HOCTH MPUMEHEHHUSI OPTAaHUYECKUX BEIIECTB B IMPOMBIIIICHHOCTH U B
OBITY C TOYKHU 3pEHUS COOTHOIICHUSI PUCK-TIONB3A;

cghopmuposanHocms yMeHuli. OCYIIECTBIIATh LIeJICHANIPaBICHHBIN TOUCK XUMUYECKON HH(OopMa-
[[MU B Pa3IMYHBIX UCTOYHHMKAX (HaydHas M yueOHO-HaydyHas JIMTepaTypa, CpeAcTBa MaccoBOi MHQopMa-
uuu, UHTEepHET U Ipyrue), KPUTHUECKU aHAIU3UPOBAmMb XUMUUECKYI0 HMH(POPMALIHIO, nepepabamuléanbs
e€ U ucnonv308ams B COOTBETCTBHUH C MTOCTABICHHON yueOHOM 3a1adyeid.

[IpeameTHBIEC pe3ynbTaThl OCBOEHUS Kypca «O0Ias 1 HeOpraHuyecKast XUMHUsSI OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI:

0 MaTepuaJbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBJICHUI MPUPOJBI, O Me-
CT€ Y 3HAYCHHWH XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ polu B 00ECIeYeHHH YCTOWYHBOTO Pa3BU-
THSI, B PEIICHUU TIPOOJIEM IKOJIOTHIECKOM, SJHEPTETUIECKON M MHUIIEBOM 0€30MacCHOCTH, B Pa3BUTHH Me-
JTUIMHBI, CO3JJaHUH HOBBIX MaTE€pPHAIOB, HOBBIX MCTOYHHUKOB DHEPTHH, B O00CCIIEUCHUHN PAIlMOHATHHOTO
MIPUPOJIOTIONB30BaHUs, B POPMUPOBAHUN MHPOBO33PEHHS U 00IIEH KyJbTYphl UEJIOBEKa, a TaK¥Ke dKOJIO-
TUYeCKd 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHOM cpesie;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYALT:

OCHOBOIIOJIATAIOIINE TOHATUS — XUMUYECKU PJIEMEHT, aTOM, SIAPO aTOMa, U30TOMbI, FJIEKTPOHHAS
oboj0ouka aroma, S-, pP-, d-aTOMHBIC OpOUTAIHM, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHHSI aTOMa, THOPH/IH-
3alMsi aTOMHBIX OpOUTaNiel, MOH, MOJIEKYJa, BAJIEHTHOCTbD, dJIEKTPOOTPUIIATEILHOCTh, CTENIEHh OKHUCIIe-
HUS, XUMHYECKas CBsI3b (KOBAJICHTHAS, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS ), KPUCTAIUTMYECKAS PEIIET-
Ka, XUMHUYECKasl peaKI[usi, pacTBOpP, JIEKTPOIUTHI, HEANEKTPOIUTHI, IEKTPOJIUTUYECKAS] TUCCOLUALINS,
CTENEeHb IHUCCOLMALNU, BOAOPOIHBINA MMOKa3aTelb, OKUCINUTENb, BOCCTAHOBUTENb, TEINIOBOM 3PPeKT Xu-
MUYECKOU peaKkluu, CKOPOCTh XUMHUECKOU peaKIi, XUMUUECKOE PaBHOBECHUE;

TEOpPUU U 3aKOHBI (T€OpUs BJICKTPOIUTHYECKON AMCCOIMAINM, MEePUOJUYECKHI 3aKOH
J.U. Menneneena, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPTUU NTPU



XUMHUYECKUX PEaKLHUsIX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacCC), 3aKOHOMEP-
HOCTH, CUMBOJIMYECKUN S3bIK XMMUHU, MUPOBO33PEHUYECKHE 3HAHMS, JIEXKAalllNe B OCHOBE IOHMMaHUs MpU-
YUHHOCTH M CHUCTEMHOCTH XMMHUYECKUX SIBIICHUW; COBPEMEHHbIE MPEICTABICHUS O CTPOCHUH BEIIECTBA
Ha aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAaIMOJIEKYJISIPHOM YPOBHSIX;

MPEACTABJICHHUS O MEXaHU3MaX XMMUYECKUX PEAKIINM, TEPMOJIUHAMUYECKIX W KUHETUYECKUX 3a-
KOHOMEPHOCTSIX UX IPOTEKAHMS, O XUMUYECKOM PABHOBECUH, PACTBOPAX M JIUCIIEPCHBIX CUCTEMAX;

(aKTOJIOTHUECKUE CBEJACHHUS O CBOICTBAX, COCTaBe, MOJYYCHHH M OE30IMacHOM HCIOJIb30BAaHUU
BXHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTHUECKOH JEATEeIbHOCTU YeNOBeKa, OOIMX Hayy-
HBIX MPUHIHUIIAX XUMUYECKOTO MPOU3BOJICTBA;

chopmuposanHocms ymMeHuli: BBISIBISTh XapaKTepHbIE NMPU3HAKU TOHATUH, YyCmMaHasiueams uX
B3aUMOCBS3b, UCNOIb306AMb COOTBETCTBYIOIIUE MOHIATUS TPU ONMCAHUNA HEOPTaHUYECKUX BELIECTB U UX
MPEBPAILICHUI;

cpopmuposaHnocmeb ymeHus NCIOIb30BaTh XUMHYECKYIO CUMBOJIMKY JUIS COCTaBJICHUS (POpMyII
BEILIECTB M YPAaBHCHHH XMMHYECKUX peakiui, cuctematndeckyro HoMeHknarypy (IUPAC) u tpuBuanb-
HbIC Ha3BaHUS OTJICJIbHBIX BEILIECTB;

chopmuposanHocms yMeHus ONPEAENATh BAJICHTHOCTh U CTETEHb OKHCICHUS XUMHUYECKHX dIie-
MEHTOB B COCJIMHEHMSIX, BUJI XUMHUYECKOU CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUNINYECKasi, BOJOPOIHAS),
TUI KPUCTAIUIMYECKOMN pelIETKY KOHKPETHOTO BEIIECTBA;

cpopmuposannocms ymenuss OObSICHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJAa XMMHMUYECKOM
CBSI3M U THIIA KPUCTAUITMUECKON peréTki, OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN MeXxaHU3Mbl 00pa3oBa-
HHS KOBaJICHTHOM CBSI3H;

chopmuposanHocms yMeHUl:

KJIACCHU(UITUPOBATh: HEOPTAHWYCCKUE BEIIECTBA MO UX COCTaBY, XMMHYECKHE PEAKIUU 10 Pa3-
JUYHBIM MPU3HAKaM (YUCTY M COCTaBy pPearupyroluX BELIECTB, TEIUIOBOMY P (PEKTy peakluu, u3MeHe-
HUIO CTETICHEW OKUCIICHHS JIEMEHTOB, O0OpaTUMOCTH, YUACTHIO KaTau3aTopa U ApyTue);

CaMOCTOSITENILHO 8blOUpams OCHOBAHUS M KPUTEPUU ISl KIacCU(PUKAIMN U3ydaeMbIX BEIECTB U
XMMHYECKUX PEAKIIU;

chopmuposanHocms ymeHuss PackpbIiBaTh CMBICT Tepuoaudeckoro 3akona /.M. MenneneeBa u
JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO () YHKIIHH;

chopmuposanHocms YMEeHUl:

XapaKTePU30BaTh IEKTPOHHOE CTPOCHUE AaTOMOB M HMOHOB XMMHYECKHX 3JIEMEHTOB MEPBOTO—
yeTBEéproro nepuonos Ilepuonuueckoit cucremsl .M. Menneneesa, UCNoONb3ysl MOHATUS «IHEPreTHYE-
CKHE YPOBHWY, «OHEPrEeTHYCCKUE TIOAYPOBHIY, «S-, P-, 0-aTOMHBIC OpOUTAINY, «OCHOBHOE U BO30YKIEH-
HOE HEPreTUYECKUE COCTOSIHUSL aTOMaY;

00bsACHAMb 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUUYECKHUX AJIIEMEHTOB M UX COCIWHEHUN 1O
nepuoaam u rpynmnam llepuoanueckoit cucrems! /.M. MennaeneeBa, BaJIeHTHbIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHUSI X IJIEKTPOHHBIX 000JIOUECK;

cpopmuposannocmes ymenull: XapakTepu30BaTh (OMMUCHIBATh) OOIIME XMMUYECKHE CBOICTBA Be-
IIECTB Pa3IMYHbIX KJIACCOB, NOOMEEpHcOams CyIIECTBOBAHUE TEHETUUYECKON CBSA3M MEXAY HeopraHuye-
CKMMH BEIIECTBAMU C TIOMOILBIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHiA;

chopmuposanHocms yMenuss paCKpbIBaTh CYIIHOCTb:

OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN MOCPECTBOM COCTABJICHHUS JJIEKTPOHHOTO OanmaHca
ITUX PEAKIMi; PeaKiuii MOHHOTO OOMEHA MyTEM COCTABJICHHMSI HX TOJIHBIX M COKPAIIEHHBIX MOHHBIX
YpaBHEHUH;

peaKuii THIPOIIN3a;

peakiuii KomriekcooOpa3oBaHus (Ha IpUMepe THAPOKCOKOMILIEKCOB IIUHKA U alFOMUHUSA);

cpopmuposannocms ymeHuss OOBSICHATh 3aKOHOMEPHOCTH IMPOTEKAHHUS XUMHYECKHX pEeaKIuil C
Y4€TOM MX IHEPreTUYECKUX XaAPAKTEPUCTHUK, XapaKTep U3MEHEHHUsI CKOPOCTH XMMHYECKON peakluu B 3a-
BHCHMOCTH OT Pa3JINYHBIX (PaKTOPOB, a TAK)KE XapaKTep CMENICHUSI XUMUUECKOTO PAaBHOBECHUS TIO]T BJIMSI-
HUEM BHEIIHUX BozaeicTBuil (mpunuun Jle Ilarense);

chopmuposanHocms yMeHus XapaKTepu30BaTh XMMHUECKHE PeaKkllH, JeKallle B OCHOBE MpO-
MBIIIJICHHOTO TOJIYYEHUsI CEPHOM KUCIOTHI, aMMHUaKa, OOII1e HAYYHbIE MPUHIUIBI XUMHUYECKUX TPOU3-
BOJICTB; 11€J1IeCO00Pa3HOCTh MPUMEHEHNS HEOPraHMYECKUX BEUIECTB B IPOMBIIIIIEHHOCTH U B OBITY C TOY-
KM 3pEHUS] COOTHOIICHUS PUCK-TI0JIb3a;

chopmuposannocms BIAJIEHUSI CUCTEMON 3HAHUN O METO/aX HaYYHOIO MO3HAHUS SBJICHUM MpHU-
poJibl — HAOIIOICHUE, U3MEPEHHE, MOJICIIMPOBAHNE, SKCTIEPUMEHT (PeaabHBIA M MBICIICHHBIH), HCIIONIb3Y-



€MBbIX B €CTECTBEHHBIX HayKaX, YMEHUS npUMeHAMsb 3T 3HAHUS MPU SKCIEPUMEHTAIbHOM UCCIIEIOBAaHUU
BEILIECTB M JIJIs1 OOBSICHEHUSI XUMHUYECKUX SBJICHUMA, UMEIOIITUX MECTO B TIPUPOJIEC, MPAKTHIECCKOW IeATEIb-
HOCTH Y€JI0BEKa U B IIOBCEAHEBHOM JXKU3HU;

chopmuposanHocmv yMenusi BHIABISATh B3aHMOCBS3b XUMHUECKUX 3HAHUN C MOHSATHUAMH U TIPE]I-
CTAaBJICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJisi 00Jiee OCO3HAHHOTO MOHUMAHHS MaTepH-
aJIBLHOIO €IMHCTBA MUPA;

chopmuposanHocms ymeHusi IPOBOIUTH PACUETHI:

C UCIOJIb30BaHUEM IOHATHI «MaccoBasi J0JIsI BEIIECTBA B PAaCTBOPE» U «MOJISIpHAsI KOHIICHTpa-
LU,

MaccChl BEIeCTBA WJIK 00bEMA Tra3a 1Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJI-
HOT'O U3 YYaCTBYIOIIMX B PEAKIIMHU BEILIECTB;

TeIrI0BOTO 3¢ (heKTa peaKIuu;

3HAYEHUsI BOJOPOJHOrO MOKA3aTeNsl pacTBOPOB KHUCIOT M LIEIOYEH C M3BECTHOU CTEIEHBIO JMC-
COIIMAIINH;

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEaKIMH, €CITU OJHO M3 UCXOIHBIX BEIICCTB
JTAaHO B BHUJIC PAcCTBOpA C ONpPENeIEHHON MacCOBOM JT0JIEH pacTBOPEHHOTO BEIICCTBA MJIU JIAHO B M30BITKE
(umeet mpuMecH);

JIOJIA BBIXO0/1a MIPOJIYKTA PEaKLIUH;

00BEMHBIX OTHOIICHUI Ta30B;

cghopmuposanHocmo ymeHull: CaMOCTOSITSIIPHO TJIAHUPOBATh M MPOBOJAUTH XUMHYECKUN JKCITE-
pUMEHT (ITPOBEICHHUE PEAKIMii MOHHOTO OOMEHA, MOATBEPK/ICHUE KaYeCTBEHHOTO COCTaBa HEOpraHuve-
CKHX BEILIECTB, ONPEIETICHUE CPEIbl PACTBOPOB BEILIECTB C MOMOUIBIO MUHIUKATOPOB, U3YUCHHUE BIHUSHUS
pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOM PEaKINH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aa4 10 Te-
MaM «Metame» u «HeMeramib») ¢ coOM0IeHHEM TIPaBUI 0€30IMacHOT0 OOpaIlleH!s C BEIIECTBAMHU U
1abopaTOpHBEIM 000pYyIOBAHUEM, Qopmyauposams LEAb HCCICHOBAHUS, NPeOCmAsisims B Pa3TUIHON
(dbopMe pe3yabTaThl IKCIEPUMEHTA, AHAIUIUPOBAMb W OYeHUBAMb UX TOCTOBEPHOCTH;

cghopmuposanHocmos ymeHuti. COOMIOIATh MPaBUiia MOJIb30BAHUA XUMUYECKON MOCYI0H 1 Jabopa-
TOPHBIM 000pYyIOBaHUEM, OOpAIIICHHS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMH 10 BHITIOJHEHUIO
a00pPaTOPHBIX XUMUYECKUX OIBITOB, SKOJOTUYECKU II€JIECO00pa3HOr0 MOBEAEHUSI B OBITY U TPYAOBOH
JEATEIIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10POBbs, OKPYKAIOLIEN IPUPOIHON CPEABI U JOCTHKEHUS €€
YCTOMYMBOTO Pa3BUTHS, OCO3HABAMb ONMACHOCTh TOKCUYECKOr0 JEUCTBUS HA JKUBBIE OPraHU3MBbI OIpEe-
JIEHHBIX HEOPTaHMYECKUX BEIIECTB, MOHMMas cMbica nokazarens [1/1K;

chopmMupo8anHoCmv yMeHUll: OCYWecmeaisims YeleHanpasieHHulll NoUCK XUMUYecKorn nHdopma-
[[MU B Pa3IMYHBIX UCTOUYHMKAX (HayuyHas U yuyeOHO-HayuyHas JIUTepaTypa, CpeAcTBa MacCOBOM MH(OpMa-
uuu, UHTEepHET U Ipyrue), KPUTHUECKU aHAIU3UPOBAMb XUMUUECKYI0 UH(POPMAIIHIO, nepepabamuléanmbs
e€ U ucnonv308ams B COOTBETCTBHUH C MTOCTABICHHOW yueOHOI 3a1adeii.

V. Conep:xanue yueOHOro npeamera

Conepxanne o0yuenus B 10 kacce.

Oprannyeckast XuMusl.

TeopeTnueckre OCHOBbI OPraHUYeCKOW XUMHUH.

[Tpeamer 1 3HaU€HUE OPraHUYECKON XMMHUH, MPEJCTABICHUE O MHOTOOOpa3uu OpraHUYeCKHX CO-
€AMHEHUH.

DJEeKTPOHHOE CTPOEHHE aToMa YIJIepojia: OCHOBHOE M BO30YXKJIEHHOE COCTOsIHMS. BaneHTHbIe
BO3MOXXHOCTH aTOMa yriiepoja. XuMHUecKas CBS3b B OPraHU4YECKUX COeIMHEHUsAX. TUrbl rudpuan3anuu
aTOMHBIX opOuTaznel yriepona. MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOM CBsA3M (OOMEHHBIH U JOHOPHO-
aKUenTOpHBIH). THUIBI TepeKpbIBAaHUS AaTOMHBIX OpOUTaNel, 6- U m-cBA3U. OAuHapHas, BOMHAS U TPOH-
Has cBsA3b. CriocoOBl pa3pbiBa CBA3€H B MOJIEKyJaX OpraHMYecKux BemecTB. [loHsTHe o cBOOOIHOM pa-
IKaie, Hykieopuie u 3JIeKTpoduie.

Teopus cTpoeHMs OpraHnyecKkux coeAuHeHnid A.M. byTinepoBa u COBpEMEHHBIE NPEACTABIECHUS O
CTPYKType MOJEKYJ. 3HaueHHe TEOPUU CTPOCHUSI OPraHUYECKUX COEAMHEHUN. MOJeKyaspHbIE U CTPYK-
TypHBIe popMynbl. CTpYKTypHBIE (POPMYIIBI pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpaLIEHHAs, CKEECTHAS.

N3omepus. Buasl nzomMepun: CTpyKTypHasi, IpOCTPAaHCTBEHHAS.

OnexTpoHHbIe 3P (PEKTH B MOJIEKYIaX OPraHUYEeCKUX COSTMHEHUN (MHIYKTUBHBIM U ME30MEPHBII

¢ dexTsr).

[IpencraBienue o KiIacCUpUKAIMKA OpraHMYECKUX BemecTB. [loHaTHe o (QyHKIMOHAIBHOW TPYII-



ne. ['omonorus. I'omonorndeckue psasl. CucreMarnyeckass HOMEHKIATypa OpraHU4eCKMX COEIUHEHHMN
(IUPAC) u TpuBHanbHbIe HA3BaHMS OTIEIBHBIX MIPEICTABUTEIICH.

OcoOeHHOCTH W KJIAacCHU(HUKAIMS OpraHWYeCKHX peakiuil. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC
peaKuuy B OPraHUYECKON XUMUH.

OKCIEPUMEHTATbHBIC METO/Ibl M3YUCHHUSI BEIISCTB U UX MPEBPAIICHUN: O3HAKOMJIEHUE ¢ o0pasiia-
MU OPTaHHYECKUX BEIIECTB M MaTEpHajaMH Ha UX OCHOBE, OIBITHI 110 NPEBPALEHUIO OPraHUYECKHUX Be-
IIECTB NIPU HAarpeBaHuH (IUIaBJIeHHUE, OOYTIIMBAaHUE W TOPEHHE), KOHCTPYHPOBAHUE MOJIEIICH MOJIEKYI Op-
TFaHUYECKUX BEILECTB.

YrneBoaopobl.

Anxkanbl. 'omonornyeckuii psij ajkaHoB, oOmas GopMyina, HOMEHKIATypa W H30Mepus. DJek-
TPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI ANKAHOB, SP -THOPUIN3ALMS ATOMHBIX OpOHTAIeH yI-
nepoaa, 6-cBsi3b. OU3NYECKUE CBOWCTBA AJIKAHOB.

XVMHYECKUE CBOMCTBA aJIKAHOB: PEaKLUU 3aMEIIECHUs, U30MEPU3ALINH, JETUIPUPOBAHUS, IUKIIN-
3allU{, TUPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoxnenne B npupoae. CriocoObl Moy4eHHus U IPUMEHEHUE aJIKAHOB.

[Muknoankanel. O6mas ¢popmyna, HoOMeHKIaTypa U u3oMepus. OCOOEHHOCTU CTPOCHUS U XUMHYe-
CKUX CBOWMCTB MaJIbIX (LIMKJIONPONAH, MUKIO0YTaH) M OOBIYHBIX (LIMKJIONEHTAH, IUKJIOTEKCaH) KO-
asikaHoB. CriocoObI MOTy4eHUs U IPUMEHEHHE [IUKJIOAIKaHOB.

Anxkensl. ['omonorumueckuil psix ankeHoB, o0mast GopMmyIia, HOMEHKIATypa. DIEKTPOHHOE U MPO-
CTPAHCTBEHHOE CTPOCHHE MONEKYI alIKEHOB, Sp>-THOPHIN3AIIS aTOMHBIX OpOHTANeH yriIepoaa, o- | T-
cBs3u. CTpyKTypHasi U reoMeTpuueckas (uuc-TpaHc-) nuzomepus. @u3snueckre CBONCTBA aJIKEHOB.

XVMMHYECKUE CBOMCTBA: PEAKLMM IPUCOCIUHEHUS, 3aMEUICHNS B O-IIOJIOKEHUE IpU JBOWHOHN
CBA3M, NOJIUMEpHU3aunu U okucieHus. [IpaBuno MapkoBHuKOBa. KadecTBEeHHBIE peaknuy Ha JABOMHYIO
CBS3b.

Crioco0bI mosrydeHus 1 IPUMEHEHNE alTKEHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (ConpspkEHHbIE, M30IMpoBaHHbIe). OCOOEHHOCTH 3JIeK-
TPOHHOT'O CTPOEHHUSI U XMMHUYECKUX CBOMCTB CONpPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonu-
Mepu3alus CONpsHKEHHBIX AUeHOB. CrocoObl MOTyYeHHs U IPUMEHEHUE alIKaJHeHOB.

Ankunsl. ["'oMosoruueckuil psij alkuHOB, 001mast (opmyia, HOMEHKIATypa W U30MepHs. DJeK-
TPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKUHOB, SP-TMOpHUIM3alMs aTOMHBIX OpOUTasel yr-
nepoaa. duznyeckre CBOMCTBA AIKUHOB.

XVMMHYECKHE CBOMCTBA: PEAKLMM MPUCOECAUHEHUS, AUMEPU3ALNN U TPUMEPU3ALNN, OKHCIEHUS.
KucnorHbie cBOMCTBA AJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOWHYIO CBA3b. KauecTBEHHBIE peakny HA TPO-
HYIO CBSI3b.

CrniocoObl nosy4eHus U NpUMEHEHNE aJIKUHOB.

Apomaruueckue yriaeBoJaoposs! (apeHsl). ['omonorudeckuit psj apeHos, oOuias (opmyina, HO-
MEHKJIaTypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH3o0a. dusnueckue
CBOMCTBA apeHOB.

XvMHYecKue CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: peaKlUU 3aMellleHUs B OEH30JIbHOM KOJIbIIE U
YTJIEBOIOPOIHOM pauKale, peakiii MPUCOCTUHEHNUs, OKUCIEHUEe ToMoJIoroB OeH3omna. [IpencraBienue
00 OpUEHTHUPYIOLIEM JIEHCTBUU 3aMeCTUTENIel B OEH30JIbHOM KOJIbLIE Ha MPUMEPE aIKUIbHBIX PaJUKaioB,
KapOOKCHIIBHOW, THAPOKCUIIBHON, aMUHO- 1 HUTPOTPYIIIIBI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTupoiia. [lonmumepusarus ctupoa.

CriocoOb! nostyueHus 1 IpUMEHEHHE apOMaTHUYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHbIE Ta3bl. HedTh U €€ npoucxoxnenue. KameHusiit yromnp u
MPOAYKTHI €ro nepepaboTKH.

CnocoObl mepepaboTKu HePTH: MEeperoHka, KPEeKUHT (TEpMUYECKHM, KaTaJTuTHYeCKHii), pudop-
MUHT, Upoiu3. [IpoayKkTel nepepaboTku HEPTH, UX IPUMEHEHUE B IPOMBIIUICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHUE TaAJIONEHITPON3BOIHBIX YIJIEBOJAOPOIOB. Peakiuu 3aMerieHyst rajoreHa Ha
ruApokcorpynmny. /IeiicTBre Ha rajJoreHIpPOU3BOHBIE BOJHOTO M CHUPTOBOrO pacTBOpa wiEnoun. Biau-
MOJIEHCTBUE AUTaJOre€HAJIKaHOB ¢ MarHMEM M LMHKOM. Vcriosnb30BaHME rajlor€HIIPOU3BOIHBIX YIJIEBO-
JOPOJIOB B OBITY, TEXHUKE W IIPU CUHTE3€ OPIraHUYECKUX BEIECTB.

OKCIIepUMEHTAIBHBIC METObI M3YUEHHS BEIIECTB U WX TNPEBPAIICHUN: M3y4YeHHE (U3NYECKUX
CBOWCTB yIJIEBOAOPOAOB (PACTBOPUMOCTb), KAUECTBEHHBIX PEAKIIMH YII€BOJOPOOB Pa3IMUHbIX KIACCOB
(obecrBeurBaHne OPOMHOI MM MOAHOM BOJBI, pacTBOpa MepMaHraHata Kajus, B3aUMOJICHCTBHE alleTH-



JIeHa C aMMHUAYHbIM PacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApYKEHHE yriiepoa U BOIOPOAa B
OPraHMYECKUX BELIECTBAX, OJy4YEHUE ITHIICHA U N3YYEHHUE €0 CBOWCTB, 03HAKOMIICHHE C KOJUICKIUAMU
«HedTp» 1 «YTO0NbY», ¢ 00pa3naMu iacTMace, KaydykoB M Pe3UHBI, MOJCITUPOBAHHE MOJIEKYJ YIJIEBO-
JOPOJIOB U TaJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnoponconep:xaiiiue opraHn4ecKue COeAMHEHMS.

[IpenenpHble OgHOATOMHBIE CUPTHI. CTpoeHUE MOJIEKYN (Ha IpHUMEpe METAaHOJla M ITAHOJIA).
I'omonoruueckuit psn, obmas ¢gopmyna, n3omMepusi, HOMEHKIaTypa | Kiaccupukanus. Ousnueckue
CBOMCTBA IIPEEIbHBIX OJHOATOMHBIX CIIUPTOB. BOAOpOAHBIE CBA3M MEXKAY MOJIEKYIaMH CIIUPTOB.

XVMHYECKUE CBOMCTBA: pEaKLUK 3aMEIICHUs, AeTUApaTallii, OKMCIEHUs, B3aUMOJIEHCTBUE C Op-
TFaHWYECKMMH U HEOPraHM4EeCKMMM KHciaoTaMu. KaduecTBeHHas peakiys Ha OJHOATOMHBIEC CIUPTHI. JleH-
CTBHE 3TAaHOJIA ¥ METaHOJIa HAa OpraHu3M yesioBeka. CrocoObl MoyuyeHus] ¥ MPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIAaTypa U u3oMepuss. OcoOeHHOCTH (U3NYECKUX W XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ COUPTHI — STUJICHIVIMKOIL U TiuuepuH. dusnueckue U XMMUYECKHE CBOMCTBA:
peakuuy 3aMelleHus], B3aUMOACUCTBUE C OPraHUYECKUMU U HEOPTaHUYECKUMHU KHCIOTAMH, KaueCTBEH-
Hasl peakusi Ha MHOroaTOMHbIe criupThl. JlelicTBUe Ha opraHu3M yesnoBeka. CrocoObl OJyYeHUs U pu-
MEHEHUE MHOIOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJIEKYJIbI, B3aUMHOE BJIMSHUE TMAPOKCOTPYNIbl U O€H30IbHOTO sAapa. dusu-
yeckue cBoicTBa (heHosa. OCOOEHHOCTH XMMUYECKUX CBOMCTB (eHona. KauecTBeHHbIE peakuuu Ha (e-
HoJll. TokcnmuHocTh ¢enona. CrocoObl moiydeHuss u npuMeHeHue ¢eHona. DeHonapopmanbaeruHas
cMoJIa.

KapOoHUIbHBIE COCTUHEHUS — AIBJCTUABI U KETOHBL. DIEKTPOHHOE CTPOCHHE KapOOHWIBHOM
rpymnimsl. ['oMonoruueckue psbl ajlbJerua0B U KETOHOB, o0mias GpopMyiia, ©30MepHUs U HOMEHKJIATypa.
@u3nYeCcKUe CBOMCTBA AJIbJAETUI0B U KETOHOB.

XVMMHYECKHE CBOMCTBA @JIbJIETUIOB U KETOHOB: peakuuu npucoearuHeHns. OKUCIIEHUE albAerh-
JI0B, KAUECTBEHHbBIE PEAKIIMU Ha anberuibl. CrocoObl MOTyYeHHUs U IPUMEHEHHE albIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpeJiesibHbIe KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHHsI MOJIEKYNl KapOOHO-
BbIX KHCHOT. M30Mepus 1 HOMeHKIaTypa. PU3nyeckue CBONCTBA OJHOOCHOBHBIX MPEENIbHBIX KapOOHO-
BBIX KUCJIOT. BotopoiHBIE CBSI3U MEX]ly MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.

XYMHYeCKHE CBOICTBA: KUCIOTHBIE CBOMCTBA, peaKklus dTepUPUKAILIIM, PEaKIIUU C yYaCTHEM YT-
JIEBOJIOPOAHOIO pajuKaa.

Oco0OeHHOCTH CBOMCTB MypaBbHUHON KUCIIOTHI.

[TonsiTHE O MTPOU3BOAHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX dPHpax.

MHuoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPENENIbHBIX U apOMaTHYECKUX
KapOOHOBBIX KHUCIIOT, TUKApOOHOBBIX KHUCJIOT, TMIPOKCUKAPOOHOBBIX KHUCIOT. IIpencraBuTenn BBICIIMX
KapOOHOBBIX KUCJIOT: CT€apUHOBAsl, MAIbMUTHHOBAS, OJ€MHOBasE KUCIOThl. CIOCOOBI MOTYYEeHUs U MpU-
MEHEHHE KapOOHOBBIX KHCIIOT.

Crnosxnble 3¢upsbl. ['omonoruueckuii psj, odmas Gopmyna, U3oMepusi U HOMEHKIatypa. Pusnye-
CKHE€ ¥ XUMHUYECKUE CBOWCTBA: THJIPOJIN3 B KUCIION U IIETIOYHOU cperie.

Kupsl. Ctpoenue, puznyeckrue 1 XUMHUYECKHE CBOMCTBA KMPOB: TUAPOJIU3 B KUCIOW U IIEI0Y-
HOM cpene. OCOOEHHOCTH CBOMCTB XKHUPOB, COJIEPIKAIIUX OCTATKU HETPEAETbHbBIX KUPHBIX KUCIOT. JKupbl
B IIPUPOJIE.

MBpbLIa KaK cOJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHE.

O6mas xapakTepucTKa yriaeBoaoB. Kinaccudukamus yrieBogoB (MOHO-, M- U MOJIMCAXapUIbl).

MoHocaxapuabl: TI0K03a, ppykrosa. dusznueckre cBoiicTBa U HaxoxaeHue B mnpupone. Poto-
CHHTE3.

XVMHYECKUE CBOMCTBA IIFOKO3bI: PEAKIUHU C YYaCTHEM CIIMPTOBBIX U ANBACTUAHON TPYII, CIIUP-
TOBOE U MOJIOYHOKHCIOe OpoxkeHue. [I[pumeHeHne rioko3sl, €€ 3HaUeHUEe B KU3HEIESATENIbHOCTH Opra-
HU3MA.

Hucaxapunpl: caxaposa, MajibTo3a. BoccTaHaBnuBaromye 1 HEBOCCTAaHABIMBAIOIINE TUCAXAPUIBI.
I'mpponus aucaxapunos. HaxoxaeHue B Ipupoae U IPUMEHEHHE.

[Tommmcaxapuapl: Kpaxmall, TIIMKOT€H U Leunoio3a. CTpoeHne MakpoOMOJIEKYJ Kpaxmaia, IIHKO-
reHa ¥ LeJUTrosIo3bl. PU3nyecKue CBOMCTBA Kpaxmalla U LEJIII0I03bl. XUMMUYECKUE CBOMCTBA KpaxMala:
THAPOJIN3, KAYECTBEHHAs! PEAKIHs C HOAOM. XMMUYECKHE CBOWCTBA LEJUIIOJIO3bI: THAPOJIN3, MOTYYCHHUE
3¢ upoB 1emoo3sl. [ToHsITHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBINA MIEINK).



SKCHC[ZI/IMGHTaHBHLIe MCTOJIbI U3YUCHUA BCIICCTB W HX H[!GB[!&QGHHI’IZ PacCTBOPpUMOCTL pa3jiny-
HBIX CIIMPTOB B BOJAC, BSaHMOHeﬁCTBHe OTaHOJIa C HATPUEM, OKHUCJICHHUEC DTUJIOBOTO CIIMPTa B aJIbACTU HA

packaji€HHONM MEIHOW IPOBOJIOKE, OKHCIEHUE ATHJIOBOIO CHHUPTAa JUXPOMATOM Kaiaus (BO3MOXKHO HC-
M0JIb30BAHKE BHIEOMATEpPUANIOB), KaYeCTBEHHbIE PEaKLMU Ha adbAeTUIbl (C THAPOKCUAOM JUaMMHUHCE-
pebpa(l) u ruapoxcunom meau(ll)), peakuus rounepuna ¢ ruapokcuaom meau(1l), xumudeckue cBorHcTBa
pacTBopa YKCYCHOW KHCJIOTHI, B3aUMOJEHCTBHE pacTBOpa INtoko3bl ¢ ruapokcugom meau(Il), Bzanmo-
JEWCTBUE Kpaxmaja ¢ MOJIOM, PELICHHE KCIIEPHUMEHTAIBHBIX 3a1a4 1Mo TemMaMm «ChupTel U (EHONIbBI,
«Kap6onoBbie kucIOThl. CI0XKHBIE 3UPBD.

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHBI — OpraHudeckue Mpou3BoAHbIe amMuaka. Knaccudukanus amMuHOB: amudaTHUecKHe U
apoOMaTU4eCKre; IepBUYHBIC, BTOPUYHbIE U TpeTHuHbIe. CTpoeHre MoJeKyJ, oomias Gpopmyna, usomepus,
HOMEHKJIaTypa ¥ (Qu3ndyeckue CBOMCTBA. XHMMHMUYECKOE CBOWCTBA alM(PaTUYECKUX aMHUHOB: OCHOBHBIC
CBOMCTBA, AJIKWJIMPOBAHHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMHUHOB C a30TUCTON KucioTou. Conu ajku-
JTAMMOHHUS.

AHUIMH — IpeICTaBUTENlb aMUHOB apoMaThueckoro psiia. CtpoeHne aHwinHa. B3aumHoe Biausi-
HUE TPYII aTOMOB B MoJieKyse aHuianHa. OcoOEHHOCTH XMMHYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIE
peaxKuy Ha aHUJIMH.

CnocoObl mosydyeHus: ¥ MpUMEHEeHHe anudaThuueckux aMuHOB. [loidydeHune aHWIMHA U3 HUTPO-
OeH3zoua.

AmuHokucnotsl. HoMeHkiatypa u uzomepusi. OTaenbHble IPEACTABUTENHN 0-aMUHOKHUCIIOT: TJIH-
II1H, ajaHrH. OU3NYeCKHe CBOMCTBA aMUHOKHUCIIOT. XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak amdoTep-
HBIX OpPraHMYeCKUX COCIUHEHHH, peaklus MOJIUKOHeHCAllu, 00pa3oBaHue NENTUIHOM CBs3H. buonoru-
4ecKOe 3HaUYeHNe aMUHOKUCIOT. CHHTE3 U TUPOIIN3 MENTUIOB.

benku xak mpupoansie nmonuMepsl. [lepBuyHas, BTopuyHas U TpeTUYHasl CTPyKTypa 6enkoB. Xu-
MUYECKHE CBOMCTBA OEJIKOB: FMAPOJIN3, ACHATYpaLllsl, KAYECTBEHHbIE PEAKLIUU Ha OEJIKU.

DKCIepUMEHTAILHEBIC METO/IbI M3YVUCHHS BEIISCTB M MX MPEBPAIICHUI: pacTBOpeHHe OEIKOB B BO-
1€, JeHaTypauusi OelIKOB MpU HAarpeBaHUU, LIBETHHIE PEaKlUK HA OEJKH, PELIEHUE 3KCIEPUMEHTAIbHbIX
3a/1a4 1o TeMaM «A30TCOAEpIKaIINE OpraHMYeCKHe COeINHEHUs» N «Pacno3HaBaHMe OpraHU4ECKHX CO-
e TUHEHUN.

BBICOKOMOJIEKYIISIPHBIE COEMHEHMUS.

OcHOBHbBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYp-
HO€ 3BEHO, CTENEHb NTOJIMMEPHU3ALUH, CPEIHAS MOJIEKyIsApHas Macca. OCHOBHBIE METO/bI CUHTE3a BBICO-
KOMOJIEKYJISIPHBIX COETMHEHUI — MOJIMMEpU3aIis U MOJUKOHACHCAIINS.

[Tonmumepusie MaTepuansl. [InmacTMaccs! (HOIUATUIIEH, TOJUIIPOIIUIIEH, TOJIMBUHUIIXJIOPU], TIOJIHU-
CTUPOJI, TOJIMMETUIIMETAKPUIIAT, TOJIMKAPOOHATHI, MOTUATIIICHTepedTanaT). Y THiM3aus u nepepadoTka
MJIaCTHKA.

DnacToMepbl: HaTypaJibHbII KaydyK, CHHTETHYECKHE Kaydyku (OyTaJMEeHOBbIH, XJIOPOIPEHOBbIH,
M30MPEHOBEII). Pe3una.

Bosokna: HaTypasibHbIE (XJIOMOK, IIEPCTh, HIENK), NCKYCCTBEHHBIE (BHCKO3a, alle€TaTHOE BOJIOK-
HO), CHHTeTHYeCKHe (KalpoH U JIaBCaH).

DKCIepUMEHTAILHEBIC METO/IbI U3VUEHHUS BENIESCTB U MX MPEBPAlIeHUN: 0O3HAKOMJIEHHE ¢ 00pa3ia-
MU NIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4
o teme «Pacno3HaBaHue MJIacTMacc M BOJIOKOH.

Pacuérnbie 3amaun.

HaxoxneHne MonekynspHOi GopMysIbl OpraHMYECKOro COEJUHEHHS 110 MAacCOBBIM JIOJISIM 3Jie-
MEHTOB, BXO/SIIUX B €0 COCTaB, HAX0XKJCHHE MOJIEKYISIPHOI (POPMYIIbI OPraHUYECKOro COSIUHEHHS 110
Macce (00bEMY) IPOAYKTOB CropaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB peakluu
W/WINM UCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (OPMYIIBI OPraHMYECKOTO BEIIEeCTBA Ha OCHOBE
€ro XMMUYECKHX CBOWCTB MJIM CIIOCOOOB MOJIyUEHHUs, ONIPEICTICHHUE JI0JIM BBIXO/1a MPOJIYKTa PEakuu OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d IPU M3Y4EHMM opraHudeckoid xumuu B 10 kiacce ocy-
IIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHITUN, TPUHS-
TBIX B OTZEJIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO61ure ecTecTBEHHO-HAYYHbIE OHSTHS: SIBJICHHE, HAYYHbIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHa-
JM3, CUHTE3, Kilaccudukanus, HabItoJeHue, H3MEPEHHE, SKCIIEPUMEHT, MOJIENb, MOJICTUPOBAaHHE.



®dusuKa: Marepusi, aToM, dJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SJHEPTETUUECKU YPOBEHb, BE-
IIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHHE BEIIECTBa, (DM3NUYECKUE BEIIMYUHBI, SAMHHUIIBI U3MEPEHUS,
CKOPOCTb, SHEPTHs, Macca.

buonorus: kierka, opraHus3M, dKocucTema, omocdepa, MeTabOIU3M, HACICACTBEHHOCTh, aBTO-
Tpo(HBIN U TeTepoTPOdHBIN THIT TUTAHUS, OpOKEeHHUE, POTOCUHTE3, JbIXaHUE, OCIIKH, YIIICBOJbI, KHUPHI,
HYKJICUHOBBIE KUCIIOTHI, ()EPMEHTHI.

['eorpadusi: mosie3HbIE NCKOMMAEMBIE, TOTLIHUBO.

TexHonorusl: NMUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAILHOTO MUTAHUSA, MOIOIIME CPEICTBA, MaTe-
pHUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

OO0m1as 1 HeoOpraHUYeCcKas XUMUsI.

TeopeTnyeckue OCHOBbI XUMUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH A1eMeHT. M30TombI.

CtpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKUE YPOBHH U TIOJI-
ypoBHH. ATOMHBIE opOuTain. Kiaccudukanus XMMUYECKHX DJIEMEHTOB (s-, P-, d-, f-anemenTs). Pacmpe-
JICJIEHUE AJIEKTPOHOB TI0 AaTOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOH(UTYpAIIH aTOMOB JIEMEHTOB MIEPBO-
ro—4eTBEPTOro IMEepPHOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, JJIEKTPOHHBbIE KOH(UTYpaluu
HMOHOB.

DJIEKTPOOTPULIATETBLHOCTb.

Ilepnonnueckuil 3akoH u Ilepmoanueckas cucremMa xumudeckux aiemeHToB J[.M. MeHneneesa.
CBs3b MEepHOIMYECKOro 3akoHa U Ilepuoguyeckoil CUCTEMbl XMMHUYECKHX AJIEMEHTOB C COBPEMEHHOM
TEOpHUEHl CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U 00pa3ye-
MBIX UMH IMPOCTBIX U CIIOKHBIX BEILIECTB MO IpynnaMm U Mepuoiam. 3HAUEHHUE NEPUOJUYECKOTO 3aKOHa
J.W. Menneneena.

Xumudeckas CBsA3b. Buapl XUMHUUEeCKOM CBS3U: KOBaJICHTHAs, HOHHAsI, METaJlInUecKas. MexaHus-
MBI 00pa30BaHHS KOBAJICHTHOW CBSI3W: OOMCHHBIH W JJOHOPHO-AKICITOPHBIM. DHEPrUs U JJINHA CBS3H.
[TonsipHOCTH, HANpPaBJIEHHOCTh U HACHIIIAEMOCTh KOBaJIGHTHOW cBsizu. KpaTHbie cBsizu. BopopoaHas
CBSI3b. MEXMOJIEKYJISIPHBIE B3aUMOJICHCTBUA.

BaneHTHOCTh U BaJ€HTHbIE BO3MOKHOCTH aTOMOB. CBSI3b JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX
T€OMETPUUYECKUM CTPOCHUEM (Ha PUMEpPe COSTMHEHHUH 2JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCO00pa3o-
BaTelb, JIUTAH]Ibl. 3HAYEHUE KOMILJIEKCHBIX coeuHeHni. [IoHsATHE 0 KOOPAMHAITMOHHOW XUMUHU.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. THIBI KPUCTAIMYECKHX PEHIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[TonsiTrie 0 mucnepcHbIX cuctemax. MctuHHbIE pacTBOpbl. CrocoOBl BBIpaKEHUSI KOHIIEHTPALUU
pPacTBOPOB: MaccoBasi J0Jis BEIIECTBA B pacTBOPE, MOJISIpHAsl KOHIIEHTpanus. HacwllieHHble U HEeHACHI-
LIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramnoruaparsl.

Krnaccudukanust 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIeCTB. TpUBHAIbHBIC HA3BAHUS OTACIBHBIX
MPEACTaBUTENECH HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMHUUeCKUX peakiuii B HEOPraHMUECKON U OpraHnyecKoil XUMuu. 3aKOH coxXpa-
HEHHUSI MacChl BELIECTB; 3aKOH COXPAHEHUsl U MPEBPAILECHUS SHEPTUU TPU XUMUYECKUX peaknusx. Ten-
ToBBIC (PPEKTH XUMUYECKUX peakiuii. TepMoXuMudecKkrue ypaBHEHUSI.

CKOpOCTh XUMHUYECKOU peakiluu, e€ 3aBUCIMOCTh OT PAa3IMYHbIX (PaKkTOpoB. |'OMOreHHBIE U reTe-
poreHHble peakiuu. Katanus u kaTaau3aTopsl.

OOpatuMbie 1 HeOOpaTHMbIE peakiuu. XUMUYeCKoe paBHOBecue. DakTopbl, BIUSIONINE HA IMO-
JIO’)KEHHE XMMUYECKOTO PABHOBECHS: TEMIIEpaTypa, JaBJICHHE W KOHIICHTPAIIMU BEIIECTB, YUaCTBYIOIINX
B peakuuu. [Ipuanun Jle larense.

DnekTponuTHdeckas auccoruainus. CwibHbIe U clladbie JeKTpOoNuThl. CTENeHb TUCCOIHAITUH.
Cpena BOJHBIX pacTBOPOB: KUCIIOTHAsA, HEUTpabHas, menouHas. Bogopoansiil nokaszarens (pH) pactso-
pa. 'maponus coneit. Peakiiun nonHoro oOMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. Crenenb okucieHus. OKUCIUTENb U BOCCTAaHOBHU-
tenb. [Iponecchl OKUCIIEHHs B BOCCTAaHOBJIEHUS. BakHelIne OKHCIUTENN W BOCCTaHOBUTENU. MeTon
ANIEKTPOHHOTO Oasianca. DIeKTPOIIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIEPUMEHTAIbHBIC METOJIbl M3YUYEHHS BEIIESCTB W WX MPEBPAIICHUN: pa3jI0oKeHUE MepoKcuaa
BOJIOpOAa B MPUCYTCTBUU KaTalu3aTopa, MOJAEIU KPUCTAJUIMYECKUX PELIETOK, MPOBEACHUE pPEAKIUN
WOHHOTO OOMEHA, OTpEJCIICHHE CPEeAbl PACTBOPOB C IMOMOIIBI0O WHIWKATOPOB, M3yUEHUE BIUSHUSA Pas3-
JUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIIUU U MOJIOKECHIE XUMIUYECKOTO PABHOBECHSI.



Heoprannueckas xumusi.

[Tonoxxenue HemeTtamwioB B Ilepuoandeckoi cuctemMe xumudeckux snemeHToB .M. Menneneera
U OCOOCHHOCTH CTPOCHHMS MX aTOMOB. DU3MUYecKre CBOWCTBA HEMETAIJIOB. AJUIOTPOINS HEMETAIUIOB (Ha
npuMepe Kucaopoaa, cepsl, pochopa u yriepona).

Bopopoa. Ilonyuenue, pusnueckue 1 XMMUYECKHE CBOMCTBA: pEakMM C METaJUIAMU U HEMETaJl-
JlaMU, BOCCTaHOBUTEIbHBIE CBOWCTBA. [ MapHIbL.

["anorensl. Haxoxxaenue B mpupoe, crocoObl monydeHusi, pu3nuecKkue M XMMHUECKUE CBOMCTBA.
["anorenoBomoponabl. Baxkueiiiue Kuciaopojconaepskaiiie coeAuHeHusl ranoreHoB. JlabopaTopHbie u
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHS TaJIOTeHOB. [[puMeHeHne raloreHoB U MX COSAMHEHUI.

Kucnopon, o3oH. JlabopaTopHble U MPOMBIILIEHHBIE CIIOCOOBI MONydYeHus: Kuciopoaa. dusnye-
CKHE€ ¥ XUMUYECKUE CBOWCTBA U IPUMEHEHUE KUCI0poa U 030Ha. OKCHUJIbI U IEPOKCU/IBI.

Cepa. Haxoxzaenue B mpupojie, crocoObl moyydeHus, puznieckue 1 xumuueckue cBoiicta. Ce-
poBogpopoxa, cyabduasl. Okeup cepri(IV), okcnn cepri(VI). CepHucrast U cepHas KUCIOTHI U UX COJIH.
Oco0EeHHOCTH CBOWCTB CEpHOM KUCIOTHI. [IpumMeHeHne cepbl U €€ COeTMHECHU.

Azot. Haxoxxaenue B mpupoje, cnocoObl MOTy4YeHus1, GU3ndeckne 1 XUMUYECKHUEe CBOMCTBA. AM-
MUaK, HUTpUAbL. OKCUBI a30Ta. A30TUCTas U a30THAS KUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB a30T-
HOM KuCHOTHL. [IpMeHenune a3oTa u ero coeIMHeHU. A30THBIEC YI00pEHHS.

®ochop. Haxoxaenue B mpupoae, CocoObl moiaydeHus:, pusndyeckrue u XMMHUYECKHE CBOMCTBA.
®ochunast u pochun. Oxcunsr pochopa, hochopuas kucnora u e€ conu. [Ipumenenue dpocdopa u ero
coequHeHuil. @ocopHbie yI0OpeHHS.

VYraepon, HaxOXIeHHE B MpHUpone. AoTponHble Moaudpukanun. Ou3nyeckne ¢ XUMHYECKUE
CBOMCTBAa MPOCTHIX BEIIECTB, oOpa3oBaHHBIX yrieponoMm. Oxcua yriaepona(ll), oxcun yraepona(IV),
YToJIbHAsI KUCI0Ta U €€ coJIM. AKTUBUPOBAHHBIN yrojib. [IpiMeHeHne npocThIX BELIECTB, 00Pa30BaHHbBIX
yIIEpOJ0OM, U €r0 COCIMHEHHM.

Kpemuuii. Haxoxxaenue B mpupoe, criocoObl morydeHusi, GU3n4ecKkue W XMMHUYECKHE CBOWCTBA.
Oxcun kpemuus(IV), kpeMHueBas KucioTa, cuIukartel. [IpuMenenue kpeMuus u ero coenuuenuii. Crek-
J10, €T0 MOJy4YEHNE, BUJIBI CTEKJIA.

[Tonoxenue metamuioB B [lepuonndeckoit cucreMe XUMUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTpoe-
HUS DJIEKTPOHHBIX 000J0YEK aTOMOB METAJLIOB.

OO6ume ¢usnyeckue cBoiicTBa MetayioB. [IpuMeHeHne mMetamioB B ObITy U TexHUKe. CIiaBbl
METaJUIOB.

DNEKTPOXUMHUECKUI psifl HANpsDKEHUM MeTansioB. OO1me crnocoObl MOIy4YeHUs! METaJUIOB: TH/I-
pOMeTalyprusi, IUpoMeTayprusi, anekrpomerauryprus. [lonsitue o xoppos3uu MeramioB. CriocoOsbl
3aIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MeTayioB [A-rpynmnel [lepuoaudeckoil CUCTEMBI XUMUYECKUX 3JIEMEH-
ToB. HaTpuit u kanuii: monyuenue, Gpuzndyeckue 1 XUMHUECKUE CBOWCTBA, TPUMEHEHHE MTPOCTHIX BEIIECTB
Y UX COCTMHECHUM.

Obmas xapakrepuctuka MetamioB [IA-rpynns! Ilepuoauueckoil cucTeMbl XUMHUYECKUX 3JI€MEH-
TOB. Maruuii u KajblUil: noiaydeHue, pusndeckrue U XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BE-
IIECTB M UX coeuHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUs.

AIOMUHUI: MToydeHue, Gu3ndeckre 1 XMMUYECKrue CBOMCTBA, IPUMEHEHHE MTPOCTOro BEllecTBa
U ero coenuHeHHd. AMdoTepHbIe CBOICTBAa OKCHIA M THJIPOKCUAA ATIOMUHUS, THIPOKCOKOMIUIEKCHI
ATFOMUHMUSL.

OOmast xapakTepucTuka MetamuioB nmoOouHblx noxarpymnm (b-rpymm) [lepuoanyeckoit cuctembl
XUMHUYECKUX DJIEMEHTOB.

Pu3nyecKne U XMMHYECKHE CBOWMCTBA XpOMa U €ro coeAMHEHMH. OKCUIbl U THMAPOKCHIABI XpO-
ma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U A1UXpoMaThl, UX OKHCIUTENbHbIE cBoicTBa. [lonydyeHue u
IIPUMEHEHHE XpoMa.

du3nyeckue U XUMUYECKHE CBOWCTBA MapraHiia M €ro COeAuHEeHHW. BaxHelmue coennHeHUs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranat kanuvs, ero OKUCIUTEIbHBIC
CBOMCTBA.

®dusnueckue U XMMHUYECKUE CBOMCTBA *kKeje3a U ero coeguHeHui. OKCHUabl, THIPOKCUIBI U COJIU
xene3a(ll) u sxeneza(Ill). [Tomyuenue n mpuMeHeHUe Keyne3a | €ro CIUIaBOB.

dusnyecKue 1 XUMUYECKUE CBOMCTBA MeAU U €€ coequHeHUN. [lonydeHne v npuMeHEeHUE MEIU U
€€ coeqUHEHUH.

[{uuk: momyueHue, GU3MUECKUEe U XUMUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCUIA U THI-



POKCH/Ia TUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[prMeHeHne IMHKA U ero COSIMHCHHUIA.

DKCIepUMEHTAILHEBIC METO/IbI M3VUSHUS BEIISCTB U UX IPEBPAIICHUI: H3ydeHne 00pa3lioB HeMe-
TaJNIOB, TOpeHue cepwl, Gocdopa, kKemnesa, MarHus B KUCIOPOJE, U3YyUeHHE KoJuleKiuu «MeTalbl u
CIUIaBbI», B3aUMOJCHCTBHE HIETIOYHBIX U IIEI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXKHO HCIIONB30-
BaHUE BUAEOMATEPHUATOB), B3aUMOJICHCTBHE LIMHKA M JKeJle3a C PacTBOpAaMH KUCIOT W LIeNodYeH, Kade-
CTBEHHbBIC PEAKIMM Ha HEOPraHMYECKHE aHUOHBI, KATUOH BOAOPOJA M KaTHOHbI METaJUIOB, B3aUMOCH-
CTBHE THIPOKCHIOB aTIOMUHUS U IIMHKA C PACTBOPAMHU KUCIIOT U IIEIOYEH, pelIeHUe SKCIepUMEHTalb-
HBIX 3a7a4 110 TeMaM «l ajorens», «Cepa u e€ coenuHeHus», «A30tT u hochop u Uux coeaAuHEeHUs», «Me-
TaJUTBI TIaBHBIX MOATPYIID», «MeTauibl TOOOYHBIX TOATPYIII.

XUMHUS U )KU3Hb.

Posib xuMuu B 06ecrieueHNH YCTOMUUBOTO Pa3BUTHS YEIIOBEUECTBA.

[TonsiTrie 0 HAY4YHBIX METO/IaX MO3HAHUSA U METOJOJIOTUU HAYYHOT'O UCCIICIOBAHMUS.

HayuHple mpuHIUIBI OpraHU3ail XUMHUYECKOT0 MPOU3BOACTBA. [IpOMBIIITICHHbIE CITOCOOBI T10-
Jy4yeHUs BaXKHEMIIMX BellecTB (Ha MpuUMepe MPOHM3BOACTBA aMMHaKa, CEPHOM KHCIOTHI, METaHOIIa).
[TpombliIeHHBIE CIOCOOBI MOJMYYSHHUST METAJUIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHUE OKPYXKaromei
Cpelbl U ero nociencTBus. Ponb xumun B 00ecriedeHHH SHEPreTHIeCKON 0e30M1acCHOCTH.

Xumus 1 3710poBbe yenoBeka. JlekapcTBeHHbIE cpecTBa. [IpaBuiia MCTIONB30BaHUS JIEKAPCTBEH-
HBIX TIpernaparoB. Poib XUMuu B pa3BUTUU MEIULIUHBL.

XVMUS TUIINA: OCHOBHBIC KOMIIOHCHTHI, TUIIEBbIE T00aBKU. Poiib XuMuKM B 0OCCIICUCHUH IHUIIC-
BOI1 0€3011aCHOCTH.

Kocmernueckue u napgromepnsie cpenctBa. beitoBas xumus. [IpaBuia 6€30macHOTO MCIIONB30-
BaHUs MPEnapaToB OBITOBOM XUMUU B IIOBCEIHEBHON KU3HU.

XuUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (LIEMEHT, OETOH).

XuMHus B CeNbCKOM X03siiicTBe. OpraHnyecKkrie 1 MUHEpaIbHbIE YIOOPEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEPUAIIbl, KPACKH, CTEKIIO, KepaMHKa.

PacuérHrble 3amaumn.

Pacuérer: Macchl BemecTBa Wi 00bEMa ra30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MIIH
00BbEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYK-
TOB PEAKIUH, €CIIM OJIHO U3 BEIECTB UMEET MPUMECH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MTPOIYKTa
peaKIMM, €ciIv OJHO U3 BEILECTB JIaHO B BUJIE PAaCTBOPA C OIpeIeIEHHON MacCOBOM J10J1ei pacTBOPEHHO-
'O BEIIECTBa, MACCOBOM J0JIM U MOJISIPHOW KOHIIEHTPAIMH BEIIECTBA B PACTBOPE, IO BBIXOA MIPOIYKTA
PEaKIMU OT TEOPETUUECKHU BO3MOMKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXnpeaMETHBIX CBsI3€i MpU U3Y4eHUH 001Iel 1 HeopraHudeckoil xumuu B 11 kmac-
Ce OCYIIECTBIISIETCS Yepe3 UCMOIB30BAHNE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX MOHSTHH, TaK U TOHITHH,
MPUHSATHIX B OTAETBHBIX MPEAMETAaX €CTEeCTBEHHO-HAYYHOTO ITHKJIA.

OO0me ecTeCTBeHHO-HAYUHBIC MTOHSTHUS: SIBIICHHUE, HAYYHBIN (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHa-
JIM3, CUHTE3, KJacCu(UKalUs, IepUOJUUYHOCTh, HAOII0JeHUEe, U3MEepEHHEe, SIKCIIEPUMEHT, MOJIENb, MOJIE-
JMpOBaHUE.

®duznka: MaTepus, MUKPOMUP, MAaKPOMHUP, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIIBI, pa-
JTMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUECKHI YPOBEHb, BEIIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, UJCANIbHBIN ra3, (U3nUecKrue BeTHUNHBI, €UHUIIBI U3MEPEHHsI, CKOPOCTh, SJHEPT U, Macca.

buonorus: kierka, opranusM, S3KocucTema, orocdepa, MeTaboinn3M, MakKpo- U MHUKPOIJIEMEHTHI,
O€NKH, KUPBI, YIIIEBOAbI, HYKIIEHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
SHEPTHUU B IKOCHUCTEMaX.

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHONOTHSI: XUMUYECKass MPOMBINIJICHHOCTh, METAJLTYPTHUs, CTPOUTEIbHBIE MaTepHAIIbI, CEJb-
CKOXO3ICTBEHHOE TPOU3BOICTBO, MUIIEBAs MPOMBINIICHHOCTh, (hapMalleBTHUECKasl MPOMBIIIIEHHOCTD,
MIPOU3BOJICTBO KOCMETHYECKUX TpPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, AJIEKTPOH-
Hast MPOMBINIIICHHOCTD, HaHOTEXHOJIOTHH.



VI. TemaTu4eckoe ni1aHupoBaHHe

10 knacc
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BocnurarennHbIit
MOTEHITAJ YpOKa

JleaTenbHOCTh 00yYaroIuXCs

Tlonarus

JomarHee 3a1anue

Pasznen 1. Teopernueckue 0CHOBBI OPraHu4yecKoil XuMuM (8 4acon)

1

IIpenmer u
3HAYEHUE
OpraHn4eCKOn
XUMUU

HNuTennexkryanb-
Has urpa «B
CTpaHe XUMUM»

DNEeKTPOHHOE CTPO-
€HHe aToMa yriiepo-
na. BasienTHbie
BO3MO>XHOCTH aTo-
Ma yriepoja.

XHUMHYECKas CBSI3b
B OPraHU4YCCKUX
COCANHCHMUAX.

Teopus crpoenus
OpPraHUYECKUX CO-
enuHeHn A. M.
byrneposa.

Buaelr nzomepun:

CTPYKTYpHas,
IIPOCTPAHCTBECHHAS.

PackpbIBaTh CMBICI H3Y4aeMBbIX MTOHS-
TUH (BBIOCNATH UX XapaKTepHbIE MPU-
3HAKH) U IPUMEHSATH YTH MOHATHS PU
ONKMCAHUU COCTaBa U CTPOCHHUS Be-
IIECTB, U1 OOBSICHEHUS OTAEIBHBIX
(haKTOB W SIBJICHUH.

PackpeIBaTh CMBICII TOJIOKEHUI
TEOPUHU CTPOCHHS OPTaHUYECKIX
BeulectB. A. M. bytieposa

Y IPUMEHATH UX JUISI 00bICHEHUS
3aBHCUMOCTH CBOICTB BEIIECTB OT
COCTaBa U CTPOCHUS

M cronp30BaTh XUMHUECKYIO CHMBOJIH-
KY JJIsl COCTaBJICHHS MOJICKYISPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpaA-
HIEHHBIX, CKETIETHBIX )

($hopMyJT OPraHMYECKUX BEIIECTB.
OnpenensTh OAMHAPHBIE U KPaTHBIE
XUMHYECKHE CBS3H B OPTraHUIECKUX
COEJIMHEHUSX.

XapakTepu30oBaTh PoJb U 3HAUECHUE
OpPraHUYeCcKO XMMHHU B PEIICHUH TIPO-
0J1eM KOJIOTUYECKOH U MUILEeBOH 6e3-
OITaCHOCTH, B Pa3BUTHH MEIUIUHBI,

B CO3JIaHMH HOBBIX MaTepHAJIOB,

B 00€CNeYeHNH PallMOHAIIBHOTO TIPU-
POJIOTIONIB30BaHUS; OATBEPKIATH €€
CBSI3b C IPYTMMH HayKaMH.
Mcnonb30BaTh MOAETH OpPraHUYECKHX
BEIIECTB ISl HJUTFOCTPAIIIU UX XUMHU-
4eCKOT0 U IPOCTPAHCTBEHHOT'O CTPOE-

[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMUU, IPEICTABIICHUE

0 MHOT000pa3uy OPraHUYECKUX COE/IH-
HEHUH.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIepo-
J1a: OCHOBHOE U BO30YX/IEHHOE COCTOSI-
HUs. BaleHTHBIE BO3MOXKHOCTH aTOMa
yriepoja. XuMHUYeCcKasl CBsA3b OpraHu-
YECKUX COEIMHEHUsAX. TUbl rudpuam-
3alMK aTOMHBIX OpOuTaNel yrieposa.
Mexanu3mbl 00pa3oBaHUs KOBAJICHT-
HOM CBsI3M (OOMEHHBIN M JIOHOPHO-
akuenTopHselit). Tunsl nepexkpriBaHus
aTOMHBIX OpOUTalel: G- U TT-CBS3H.
OpunapHasi, 1BOMHAs U TPOWHAs CBA3b.
CriocoOsI pa3pbiBa CBA3€H B MOJIEKyIaxX
opraHm4eckux BemecTs. [lonsaTue

0 cBOOOJTHOM pajiiKaiie, Hykieoduie
1 DJIEKTpoduIIe.

Teopus cTpoeHUS OPraHUYECKUX CO-
equHenuit A. M. Bytneposa

1 COBPEMEHHBIE MPECTABICHUS

0 CTPYKTYp€ MOJIEKYJ. 3HAaYE€HUE TE€O-
pUH CTPOCHHUS OPraHUYECKUX COCIUHE-
HUU.

MounekynsipHble U CTPYKTYpHbIE Qop-
MyJbl. CTpyKTYypHbIE HOpMYIIBI pa3-
JIMYHBIX BUJOB: pa3BEPHyTas1, COKpa-
EHHAs, CKEIIETHAS.

N3omepus. Buasl nsomepnn: cTpyk-
TypHasi, IPOCTPAHCTBEHHAS.

§1, yop. 1,3,4, ctp.12
http://school-
sector.relarn.ru/nsm/

§2 ctp.14-15, ynp. 1-2, cTp.
22
http://www.alhimik.ru/

KOHCHCKT, 3aJaHUC B TCT-
panu.
http://cnit.ssau.ru/organics
/index.htm:

§2 crp.16-18, ynp.6 cTp.22

§ 2, ctp. 19-21, ynp.8,9
cTp. 22
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6 BxoaHast KoH-
TpOJIbHAs paboTa.

7 AHaM3 KOHTPOJIb-
Ho#i pabotsl. [Ipex-
CTaBJICHHE O KJIac-
cuUKalUU U CH-
cTeMaTH4YecKasi HO-
MEHKJIaTypa
(IUPAC) opranunue-
CKHUX BEIIECTB.

HUSL.
Habmroath 1 ONMUCHIBaTh JEMOHCTpA-
I[IOHHBIC OIBITHL; IPOBOIUTH

¥ OIUCHIBATH J1a0OPATOPHbIC

U TIPaKTHYECKue paboThl.

DneKTpoHHBIE A3PPEKTH B MOJIEKYIIaX
OpPraHMYECKUX COCAUHEHUN (MHAYK-
TUBHBII U ME@30MEPHBIN dPPEKTHI).
[IpencraBienue o Ki1accuukau op-
TaHWYECKUX BemiecTs. [lonsaTue

0 ¢yHKIIMOHANBHOM rpymie. ['oMosto-
rusi. ['oMonoruueckue psiibl.
Cucremarnueckas HomeHkiatypa (1U-
PAC) opraHn4eckux coeTMHECHUI

U TpUBHAJIbHbIC HA3BAHUS OTICIbHBIX
npencraButeneir. OcoOeHHOCTH

U KJaccu(UKaIUs OPraHuYeCKUuX peak-
. OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE pEaKIIUU

B OPTaHUYECKOW XUMUU
JlemoHcTpamuu

1. O3nakomiieHue ¢ obpaslaMu opra-
HUYECKHUX BEIIECTB U MaTepHaiaMu Ha
X OCHOBE.

2. OnbITH IO MIPEBPALIICHUIO OPraHuYe-
CKHX BEIIECTB IIPH HArpeBaHUU (TIaB-
JeHue, 0OyrIUBaHUE U TOPEHUE).
JlaGopaTopHBIi OMBIT
MonenupoBaHue MOJIEKYJ OpraHuye-
CKHX BEIICCTB

§3, c1p.27-28,
ynp. 7,8 cTp. 32

8 Knaccudukanus
peakuuii B opraHu-
YeCKOM XUMHUH.

KOHCHCKT, 3aI10JIHUTh
tabnuiy «Knaccuduka-
st OPraHuvYCCKUux Co-
eTUHEHUI)
http://cnit.ssau.ru/organics
/index.htm

Pasnen 2. Yriaesogopoas! (26 yacos)
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AJNKaHBI:
TOMOJIOTUYECKUU P,
oOmas popmyina,
HOMEHKJIaTypa 1
U30Mepusi,
3JICKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII.

10

dusnueckue u
XUMHUYECKHUE CBOICTBA
aJIKaHOB.

11

Haxoxxnenue aakaHoB
B nipupoie. CriocoOsl
IIOJIYYEHUS U
MIPUMEHEHHUE aJIKaHOB.

Bcepoccuiickuit
YPOK «OKOJIOTHSA
U SHEeprocoepe-
KEHHE)

12

IMuknoankaHsI:
HOMEHKJIATYpa,
U30MEpHsI,
0COOCHHOCTHU
CTPOCHHUS U
XUMHUYECKUX CBOHCTB,
CIOCOOBI IOJTyYEHUS
U TIpUMEHEHHUE.

Brnagets n3y4aeMpIMU XUMHYECKUMU
MOHSTUSIMH.

BrIsSIBISTE XapakTepHbIE MPU3HAKT
MOHATHM, yCTaHABIMBATh UX B3aHMO-
CBSI3b, HCTIOJIB30BAaTh COOTBETCTBYIO-
1K€ MOHATHS MPU ONKUCAHUU COCTaBa,
CTPOEHUS U MPEBPAILECHUI OpraHnye-
CKUX COEIUHEHUH.

Hcnonp30BaTh XUMHUYECKYIO CHMBO-
JIUKY JUJIs1 COCTaBJICHUS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTOH, cO-
KpaniéHHOM, CKeJIeTHOM) (hopMyI yr-
JIEBOJIOPO/IOB.

YcTaHnaBnuBaTh NPUHAATICKHOCTD YT-
JIE€BOAOPOIOB K OIPEEIEHHOMY KJlac-
Cy IO COCTaBY U CTPOCHHIO, Ha3bIBATh
ux o Homenkiarype |UPAC; npuso-
JUTH TPUBUAIbHBIC HA3BAHUS OT/ICIb-
HBIX IPEACTABUTENIEH YIIE€BOJOPOIOB.
OnpenensTh BUI XUMHUYECKOH CBSI3U
B MOJIEKYJIaX yIJIEeBOJIOPOIOB (KOBa-
JIEHTHAsI HETIONISIpHAs U MOJIsIpHas, G-
U TT-CBSI3b).

[ToaTBepxkaaTh Ha KOHKPETHBIX MPH-
Mepax XapakTep 3aBUCUMOCTH Peak-
LIMOHHOW CIOCOOHOCTH YTIIEBOJOPO
JIOB OT KPAaTHOCTH M TUTIA KOBAJICHT-
HOM CBsI3U (G- U T-CBS3H) U OT B3aHM-
HOTO BJIMISTHUSI aTOMOB U TPYII aTOMOB
B MOJIeKyJax. XapaKTepu30BaTh CO-
CTaB, CTpOEHUE, IpUMEHEHHE, pu3u-
YecKHe XHMMHUYECKHE CBOMCTBA, BaX-
HelImme crmocoObl MOTydeH sl YTIIeBO-
JI0POIOB, MPUHAUIEKAIIUX

K Pa3JIMYHBIM KIJIACCAM.

BEISBISTH TEHETHYECKYIO CBSI3b MEXK-

Ankanbl. ['oMonoruueckuii psij ajnka-
HOB, 00mmas (opmysia, HOMEHKIIATypa
U U30MepHUst. DIEKTPOHHOE

U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIe-
KYJI IKaHOB, SP°-THOPHIM3ALIHS ATOM-
HBIX opOUTaseil yriaeposaa, 6-CBsi3b.
Kondopmepsi. dusnyeckue cBOCTBA
QJIKaHOB.

XUMHUYECKUE CBOVCTBA aJIKaHOB: PEaK-
MU 3aMEIICHUs, U30MEpU3alluH, Je-
TUAPUPOBAHUS, IIUKITH3AINH, THPOJIH3a,
KpekuHra, ropenus. [Ipeacrasnenue o
MeXaHU3ME PEaKINid paIuKaIbHOTO 3a-
memenus. Haxoxnenue B mpupojie.
CriocoObl 1ostydyeHus: 1 NpUMEHEHUE
AJIKaHOB.

Hukmoankanel. O61mast popmyna, HO-
MeHKJaTypa u uzomepus. OcobeHHOCTH
CTPOCHHS M XUMUYECKHX CBOWCTB Ma-
JBIX (LMKIIOMPOTNaH, UKIOOyTaH)

Y OOBIYHBIX (IIUKJIOTICHTAH, [IUKJIOTeK-
caH) uukioankanoB. CrocoOsl momyue-
HUS ¥ TIPUMEHEHUE ITHKJIOAIKAHOB.
JemoHcTpanys

dusnyeckue CBOMCTBA aTKaHOB (pac-
TBOPUMOCTH).

JlaGopaTopHBIi OMBIT

1. MoaenupoBaH#e MOJIEKYH alTKaHOB
Y ITUKJIOATTKAHOB.

Brruncnenus

— OIpeIeNICHHe MOJIEKYIISIpHOU (op-
MYJIbI OPTaHUYECKOTO BEIIECTBA 110
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISI-
IIMX B €r0 COCTaB;

— HAXO0XJACHUE MOJIEKYJISIPHOU (op-
MYJIbI OPTaHUYEeCKOTO COETUHEHUS IO

§3 ctp. 25, ynip. 5,6
ctp.32

§3 cTp. 28-31, ynp. 12
ctp. 33

§3 ctp. 23-24, ynip.3-4
cTp. 32

Kowncmexr, 3anoaHUTE
Ta6J’II/II_Iy «I_[I/IKJ'IoaJ'IKaHH»
http://cnit.ssau.ru/organics
/index.htm:

KOHCHCKT, 3a1aHUC B TCT-
pany.

http://school-
sector.relarn.ru/nsm/



http://cnit.ssau.ru/organics/index.htm
http://cnit.ssau.ru/organics/index.htm
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Pewenne pacu€THbIX
3ajia4y Ha
olpezeeHue
MOJIEKYJISIPHOM
dbopmybl
OpPraHUYeCcKOro
BELIECTBA 110
MacCOBBIM J10JIIM
aTOMOB 3JIEMEHTOB,
BXOJISIILUX B €r0
COCTaB.

14 KoHnTtposbHas padota
3a | nonyroaue
15 AHanu3 KOHTPOJIbHOM

paboTHI. AJIKEHBI:
TOMOJIOTUYECKUH P,
HOMEHKJIATypa,
3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI,
U30MEpUs.

Iy YTJIEBOJIOPOJIaMH pa3IMYHBIX KJlac-
COB M NIOJTBEPKAATh €€ HaIn4ne
YPaBHEHHUSIMU COOTBETCTBYIOLINX XH-
MHUYECKHX PEaKIUH ¢ UCTIOIb30BAHNEM
CTPYKTYPHBIX ()OPMYJI BEIIECTB.
Hcnonp30BaThk 00LICHAYYHBIE METOIBI
MO3HAHUS IPU CAMOCTOSITEIILHOM ILIa-
HUPOBAaHUH, TIPOBEICHUH 1 OTIMCAHUU
XMMUYECKOT0 3KcrepuMeHTa (J1abopa-
TOPHBIC U TPAKTUYECKHUE PAOOTHI).
CrnenoBatp npaBuiIaM 6e30MacHoOi pa-
0O0TBHI B 1a0OPATOPUU TIPH UCTIONIB30-
BaHUHM XUMHUYECKOU TIOCYIBI

1 000pyJOBaHMs, a TAK)Ke MPaBHIIaM
oOpareHus ¢ BeuiecTBaMu

B COOTBETCTBUH C HHCTPYKLUSMHU BBI-
MOJTHEHUS JTA00PATOPHBIX OIBITOB

U TIPAKTUYECKUX PadOT MO MOTYYCHHIO
Y U3yYCHUIO OPTaHUYECKHUX BEIECTB.
[IpeacTaBnsTh pe3ysbTaThl IKCIEPH-
MeHTa B (hOpMe 3aMnch ypaBHEHUH
COOTBETCTBYIOILIMX PEAKLUi U JIeJ1aTh
BBIBOJIBI HA X OCHOBE.

[TpoBOIUTH BHIYMCIIEHUS IS OIpeie-
JICHUS MOJIEKYJISIPHOM (hOpMYJIBI Opra-
HUYECKOTO BELIECTBA M0 YPaBHEHUIO
XUMHAYECKON peakIuy U IO MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJAIINX B €T0
cocTas, 110 Macce (00bEMY) MPOIYKTOB
CrOpaHMsL.

CamocTosTenbHO IIAHUPOBATh

Macce (00bEMY) IPOTYKTOB CrOpaHus;
— pacuéThl M0 YpaBHEHHUIO XUMUYe-
CKOM peaKuuu

AJikeHbl. ['OMOIOTHYECKU psial alike-
HOB, 001mas (hopMmyIa, HOMEHKIIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI AJIKCHOB,
Sp*-rHGpHM3aLIs ATOMHBIX OpOUTAIICH
yriaepoaa, 6- U n-cBsizu. CTpyKTypHas
U TeoMeTpudecKas (Iuc-TpaHC-) U30Me-
pus. PU3NUECKUE CBOMCTBA AJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKIUU MPHU-
COCMHEHUS, 3aMEIICHHUS B 0.~
MOJIO’KEHUE

IIPU JBOWHOMU CBSI3H, MOJIMMEPHU3ALINI

u okucnenus. [Ipeacrasnenue

0 MEXaHU3Me PeaKIiy EKTPOHUIBHO-
ro npucoeannenusd. [Ipasmio Mapkos-
HUKOBa. KauecTBeHHBIC peakiiuy Ha
JIBOMHYIO CBS3b.

CriocoObl nostydyeHus: 1 NpUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuduxanus ankamue-
HOB (COTPsDKEHHBIC, N30JIMPOBAHHEIE,
KyMyJupoBaHHbIe). OcoOeHHOCTH
ANEKTPOHHOTO CTPOEHUS M XUMUYECKUX
CBOMCTB CONPSDKEHHBIX JUCHOB, 1,2-

u 1,4-npucoenunenue. [lonnmepusamus
conpsiKEHHBIX TMeHOB. CocoObl Moty-
YEeHHs U IPUMEHEHHE aTKaNECHOB.
Ankussl. ['oMonorndeckuii psj ajaku-

§4 ctp. 33-35, ynp.1-2
cTp. 41




16

dusnyeckue u
XUMUYECKHUE CBOWCTBA
ankeHos. [IpaBuiio
MapKOoBHUKOBA.

17

Crioco0b1 moryueHust
Y IPUMCHCHHUE
AITKECHOB.

HNutemnexryans
Has urpa
«OBpUKa»
(bpu3uka, xumus,
ouosorus)

18

ITpakTuyeckas pabora
Ne 1 o Teme
"[lonyuyenue sTuneHa
U U3yYEHUE €ro
CBOMCTB".

19

Pemenne pacu€THbIx
3az1a4 Ha
oInpeaeIeHue
MOJIEKYJIAPHON
bopMyIbl
OpPraHUYECKOTO
BELICCTBA.

20

AJKagueHsl:
COIIPSIKEHHBIE,
M30JMPOBAHHbIE,
KYMYJIHPOBaHHBIEC.
OcoOeHHOCTH
3JIEKTPOHHOTO
CTPOECHHS.

21

XuMnyeckue
CBOMCTBA
CONPSIKEHHBIX
nueHoB. CIocoObl

U OCYILECTBISATH CBOIO II03HABATEIIb-
HYIO JeATEIbHOCTh; IPUHUMATh aK-
TUBHOE y4acTHE B IPYNIIOBOH yueOHOM
NEeATEIbHOCTH

HOB, 00111351 (hopMysa, HOMEHKIATypa
U U30Mepus. DIEKTPOHHOE

U IPOCTPAHCTBEHHOE CTPOEHUE MOJIe-
KyJI aJIKUHOB, SP-TUOpUAN3ALIUS aTOM-
HBIX opOuTanelt yriepoaa. dusnueckue
CBOMCTBA aJIKUHOB.

XHUMUYECKUE CBOKMCTBA: PEAKLIMHU [IPUCO
€IMHEHHUs, JMMEpU3aLnun

U TpuMepHu3auuu, okuciaeHus. Kucnot-
HBIE CBOMCTBA aJIKNHOB, UMEIOIINX
KOHIIEBYIO TPOMHYIO CBA3b. KauecTBeH-
HBIE

peaKurH Ha TPOWHYIO CBA3b.

CriocoObl 1ostyyeHHs 1 IpUMEHEHNe
QJIIKUHOB.

JlemoHcTparuu

1. KauecTBeHHbIE peaKkI[MU Ha HENPE
JEJIBHBIE YIIIEBOAOPOIbI PA3IMUHBIX
KJIACCOB

(obecrBeurBaHME OPOMHOM WIJIM HO/I-
HOM BOJIbI, pacTBOpa IEpMaHraHaTa Ka-
JMs1, B3aUMOJICHCTBUE alleTUIICHA

¢ ruapokcuoM nuammuncepeopa(l)).
2. O6pa31pl IacTMacC U KayqyKoB.

3. Komnexunu «HedTb» u «YT0muby.
JIaGopaTopHBIii ONBIT

MonenupoBaHue MOJIEKYJ HENPEaeb-
HBIX YIJIEBOAOPOJIOB.

[IpakTuueckue paboTh

Ne 1. Ilonyuenue 3TuineHa u u3y4eHue
€ro CBOMCTB.

Brruncnenus:

— OIpeIeNICHIe MOJIEKYIISIpHOU (op-
MYJIbl OPraHUYECKOTIO BELECTBA 110
MacCOBBIM JOJISIM 3JIEMEHTOB, BXO/ISI-
LIUX B €r0 COCTaB;

§4 ctp. 36-40, ynp.5 ctp.
41

§4 ctp. 35, ynp.3 ctp. 41

OT4er 1o npakTU4YecKou
pabote Nel

Crp.51, ymp. 5 (a, 6)

§5 crp. 42, ynip.1 ctp. 46

§5 crp. 43-46, ynp.2 c1p.
46




MOJTyYeHUS U
pUMEHEHHE
AJIKaIMEHOB.

22

AJKUHBL:
TOMOJIOTHYECKHH PsIJI,
HOMEHKJIATypa,
3JICKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII,
CBOICTBA.

23

KauectBeHHBIE
peakIuy Ha TPOMHYIO
cBs13b. CrtocoObl
MOJIYYCHHS U

IMPUMCHCHHUC aJIKUHOB.

24

Pewenne 3anau:
pacy€Thl 110
YPaBHEHUIO

XUMHYECKOMN pCaKum.

CucreMarusaims u
00001IeHEe 3HAHNI
10 TEME.

— HaxOXACHHE MOJIEKYIISIPHOU (op-
MYJIbI OPTaHUYECKOTO COCTUHEHHSI 10
Macce (00bEMY) IPOTYKTOB CrOpaHus;
— PacYEThI 10 YPABHEHHUIO XMMHYE-
CKOM peaKuuu

§6 ctp.47-49, ynp.1-4 ctp.
51

§6 ctp.47, 49-50, ynp.4
ctp. 51

Yup. 7,11 c1p.52
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ApeHbl:
TOMOJIOTUYECKUU P,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT
OeH301a U TOJIyo1a,
X puU3HIeCcKue

§7, cTp. 52-53, ynp.1
cTp.55

CBOIICTBA.

26 XUMHYECKHE Kpyrasiit cton §7, ctp. 53-54, ynp.4(a)
CBOMCTBA apEHOB: «['nobanpHbIe crp.55
peaKkIuy 3aMelIeHus, | IpoOJIeMbI
IPUCOCTMHCHUS, COBPEMEHHOCTHU
OKHCJICHHE TOMOJIOTOB | »

OeHsoda.
OcoOenHoctu
XAMHYECKHX CBOMCTB
CTHpOJIA.
27 Pemenue pacuérunix | Jlexana ecte- Ymp.5 ctp.55

3a/1a4 Ha
OmpeneeHue
MOJIEKYJIAPHON
bopMyIbl
OpPraHUYECKOTO
BeecTBa. Criocoos!
MIOJIyYEHUS U
PUMEHEHNE apEHOB.

CTBEHHO-
HAyYHBIX JIHC-
[UILIHH




28

I'enernueckas cBsA3b
MEXIY pa3InYHbIMU
KJIaCCaMU yTIJIEBOJIO-
ponoB. Pacuérel no
YpaBHEHUSIM XUMUYE-
CKHUX pEaKIIHil.

Koncnekr, 3amanue B TeT-
panmu.

VYmp.4 (6) ctp.55
http://school-
sector.relarn.ru/nsm/

29

[Ipuponanslii ras.
[TomytHbIe HEdTSIHBIE
ra3bl. KaMeHHbIN
YTOJIb ¥ IPOIYKTHI
ero nepepadoTKH.

§3 cTp. 23-25, ynp.1-2
cTp.32

30

Hed1p 1 ciocoOsr €€
nepepaboTKH.
[Ipumenenne
MPOJYKTOB
nepepadoTKu HEPTH.

§8 crp., ynp.3-8 cTp.62

31

I'eneTnueckas CBsA3b
MEXAY pa3InyYHbIMU
KJaccaMu
YTJIEBOJOPOIOB.

Vup. 4(6) ctp.51

32

l"asoreHonpon3BoIHbL
€ YIJI€BOJOPO/IOB:
JIEKTPOHHOE
CTPOEHHE; peaKkuu
3aMEIIEeHUs TaloreHa.

[osToputs §3 cTp.30-31
§5 crp.45

33

KonTponbHas pabora
0 TeMe
"Vranesonopoast"

34

AHanM3 KOHTPOJIbHOU
pabortsl. JleiicTBue
1IeIo4ueii Ha
TaJIOTEHITPOU3BOIHBIC.
BzaumopeticTBue
JIUTAJIOT€HAIKaHOB C
MardMeM M IIMHKOM.

KOHCHCKT, 3aJaHUC B TCT-
panu.
http://cnit.ssau.ru/organics
/index.htm:



http://cnit.ssau.ru/organics/index.htm
http://cnit.ssau.ru/organics/index.htm

VII. Onucanue y4yeGHO-MeTOAMYECKOT0 H MATEPHAILHO-TEXHHYECKOr0 o0ecneyeHnst 00pa3oBaTeib-
HOT'0 mpoiecca

HopMaTuBHO-TIpaBOBble HCTOYHUKHU COCTABJIEHHUS Y4eOHOI MPOrpaMMbi:
1. @enepanbHBId TOCYAPCTBEHHBIA 00pa30BaTENbHBINA CTAHAAPT CPEeIHEro o0Iero oopa3oBaHus, yTBEp-
YKICHHBIN npukazoM MuHuctepcTBa npocsenieHus Poccutickoit @enepanuu ot 12.08.2022 Neo 732;
2. @enepanbHas 00pazoBaTellbHAs MPOrpaMMa CpeTHEro o0Iero oOpa3oBaHus, YTBEP)KICHHAs MPHKA30M
MunucreperBa npocBenieHus: Poccutickoit ®@eneparuu ot 18 mas 2023r. Ne 371 (3apeructpupoBaHHAs
MumnucteperBom roctuiiuu Poccuiickoit @enepanuu 12 uromns 2023r. Ne 74228);
3. ®enepanbHblil epeyeHb yUeOHUKOB, PEKOMEHJOBAHHBIX (IOMYIIEHHBIX) K MCIOJIb30BaHUIO B 00IIE00-
pa3oBaTENbHOM IpoIecce B 00Pa30BaTENbHBIX YUPEKIACHHUIX, PEATU3YIOIUX 00pa3oBaTebHbIC IPOrpam-
MBI 00111er0 00pa30BaHMs U UMEIOIIUX FOCYJapPCTBEHHYIO aKKPEIUTAILIUIO, C YYETOM YTBEpPXKIEHHOIO MpH-
ka3oM Munucrepcrsa npocsemienus Poceuniickoit @enepanun ot 20 mas 2020 r. Ne 254 na 2023 — 2024
Y4eOHBIH TOJI;
4. @enepanpHas paboyas nporpamMma «Xumus. YriayOneHHsii ypoBerb» (st 10 — 11 ximaccoB oOpa3oBa-
TeIBHBIX Opranu3anmii), M., 2023 r.

YueOHasi U cipaBoYHAas JUTEpaTypa:
5.0.C. TI'abpuensan. YuyeOHuk ans obimieoOpasoBarenbHbIX yupexkaeHuil. «Xumuda. 10 xmacc. bazosbiit
ypoBeHb». — M.: [Ipoda, 2017.
6.0.C. l'abpuensn. YueObHuk ans obmieoOpa3zoBaTenbHbIX yupexaeHui. «Xumus. 11 kmacc. ba3oBsiii
ypoBeHb». — M.: [Ipoda, 2017.
7.0.CI'abpuensn, WN.I'. OctpoymoB, A.I'.BBemenckas. «OOmas xumus B TecTax, 3ajJavax Hu
ynpaxHeHusx. 11 kmacc. YuebHoe mocoOue st 00meoOpa3oBaTeNIbHBIX yupexaeHui», M.: Jlpoda,
2008.
8. O.C.I'adbpuensn, N.I'. OctpoymoB. Xumus. Marepuaist yist moarotoBku Kk ET'D. », M.: [lpoda, 2015.
9. O.C.T'abpuensn, U.I'. Octpoymos, I1.B.PemeroB. 3agaun mo xumuu u cnocodsl ux pemenus 10-11
kiaccel. M.: [Ipoda, 2013.
10. M.A.Ps60B, E.IO.Hesckas, P.B.JIuako Tectsl mo xumuun. M.: «Dx3amen» 2006.
11. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas. «Xumus 11 knacc. Hactonbnas kaura yuutens» M.:
Hpoda, 2007.;
12. O.C.I'abpuensan, I1.H. bepéskun «KoHTposnbHbIE U poBepoUHble padoThl o xumuu 11 kiacc. bazo-
BbIi ypoBeHb », M.: [lpoda, 2015.
13. A\M. Pageuxuii, B.IL.T'opmixosa, JI.H.Kpyrnukosa «/lunaktuueckuid Mmatepuan no xumuu. 10 — 11.
[Tocobue must yuurens», M.:Ilpocsemenue, 2000.
14. H.I1. Tpoery6osa. IToypounsle pa3padotku no xumuu. 11 knacc.M.:Bako 2009
15. H.B. HIupmmna Xumus 10-11 xnaccesl. MaauBuayansHblil KOHTposb 3HaHWW. Kaprouku-3amanus.
Bonrorpan :”Yuurens 2008

DJIEeKTPOHHBbIE MCTOYHMKHM [IJIS1 MCII0JIb30BaHNUs B y4eOHOM mpoiiecce:
16. [Ipunoxenne «XuMus», CalT WWW.Prosv.ru (pyopuxa «Xumus»).
17. MynsTumenua yuebnslit kype «1C:Ob6pa3oBarenbHast KoieKusa. O0mas XumMus»
18. Yuebnoe anexkTponHoe uznanne «Xumus(8-11 kimacc) Bupryanbnas madopatopus»
19. CD «1C- penerutop Xumusi».186. Uurepuer-mkona [Ipocsemenwue. ru, online xypc mo YMK O.C.
I"abpuensua u ap. (www.ihternet-school.ru).
20. «1C: Ob6pazoBarenbHas koyutekius. Xumus st Bcex XX 1. XuMudeckue omnbIThl CO B3phIBAMHU
21. http://school-sector.relarn.ru/nsm/
22. http://www.alhimik.ru/
23. http://cnit.ssau.ru/organics/index.htm:

VIII. Ilnanupyemble pe3yabTaThl H3yUeHHUs] y4eOHOI0 MpeaMeTa

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUs Kypca «O011ast 1 HeopraHuuecKasi XUMHs» OTPaXaroT:

c(OPMHPOBAHHOCTh IPEACTABICHUI:

0 MaTepHaJbHOM €IUHCTBE MUpPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJIEHUH NPUPOJBI, O Me-
CT€ ¥ 3HAYCHUM XMMUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ pojM B 00ECIEYEHUH YCTOHUMBOIO pa3BH-
THUS, B PELICHUH MPOOIEM IKOJIOTHYECKOM, YHEPreTHUECKON 1 MUIEBONW OE30MaCHOCTH, B PA3BUTUHU Me-
IWIMHBL, CO3JaHUU HOBBIX MaTEpHaliOB, HOBBIX MCTOYHHMKOB 3HEPrUH, B 00ECHEUEHHH PalMOHAIBHOIO
IIPUPOJIOTIONB30BaHUA, B (POPMUPOBAHMM MUPOBO33PEHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKXkKe dKOJIO-


http://www.prosv.ru/
http://www.ihternet-school.ru/
https://multiurok.ru/all-goto/?url=http://school-sector.relarn.ru/nsm/
https://multiurok.ru/all-goto/?url=http://www.alhimik.ru/
https://multiurok.ru/all-goto/?url=http://cnit.ssau.ru/organics/index.htm

TMYECKH 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO M IPUPOTHOM CpeJie;

Cc(OPMHUPOBAHHOCTD BIIAJICHUS CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPask BKIIFOYACT:

OCHOBOIIOJIATralolMe NOHITHS — XUMHUUECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, JJIEKTPOHHAS
00oj04yKa aroma, s-, pP-, d-aTOMHBIC OpOUTAIHM, OCHOBHOE M BO30Y)KIEHHOE COCTOSIHHSI aTOMa, THOPHIH-
3alusi aTOMHBIX OpOuTaneil, MoH, MOJIEKyJa, BAJIEHTHOCTD, 3JIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKHUCIIE-
HUS1, XUMUYECKas CBA3b (KOBAJIEHTHAsl, HIOHHAs, METAJUINYECKasl, BOJAOPOIHAS ), KpUCTAJUINYECKAs PeIIET-
Ka, XUMHUYECKasl peaKlusi, pacTBOpP, JIEKTPOJIMUTHI, HEIEKTPOJIUTHI, IEKTPOJIUTHYECKAST TUCCOLUALINS,
CTEIeHb JAUCCOLMAIMH, BOJAOPOIHBIN MOKa3aTeb, OKUCIUTENb, BOCCTAHOBUTEIb, TEINIOBOU 3((EeKT XU-
MHYECKON PEaKLUK, CKOPOCTb XUMHUECKOU pEaKIMi, XUMUUECKOE PAaBHOBECHUE;

TEOPUM U 3aKOHBl (TEOpUS DIEKTPOJUTHUECKOW JMCCOLMALUMM, IEPUOJNYECKUH 3aKOH
JI.. Menneneesa, 3aKOH COXpPaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U NPEBpALICHUS SHEPTUH IIpU
XMMUYECKHX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JACHCTBYIOLIMX Macc), 3aKOHOMEP-
HOCTH, CUMBOJIMYECKHUH SI3bIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHNUS, JIS)KALME B OCHOBE TOHUMAaHMsI IPU-
YMHHOCTH M CHCTEMHOCTH XMMHYECKUX SIBJICHHH; COBPEMEHHBIEC NIPEACTABICHUS O CTPOSHUU BEILIECTBA
Ha aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX;

IIPEJICTaBICHNUS O MEXaHU3MAaX XUMHUYECKUX peakUui, TEPMOANHAMUUYECKUX M KUHETHYECKHX 3a-
KOHOMEPHOCTSIX X MPOTEKaHUs, O XUMHUYECKOM PaBHOBECUH, PaCTBOPAX U JUCIEPCHBIX CUCTEMAX;

(akToJIOrMUeCKue CBEJEHHUS O CBOICTBaxX, COCTaBe, MOJyYEHUHM U OE30IaCHOM MHCIOJIb30BaHUU
BOXHEUIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOW NESTEIHHOCTH YeJIOBEeKa, OOMIMX Hay4-
HBIX IPUHLUIIAX XUMUYECKOTI0 IPOM3BO/ICTBA;

cpopmuposannocmeb ymenuti: BBIBIATE XapaKTEpHbIE NPU3HAKU MOHATUH, YCMAHAIUBAMb WX
B3alMOCBS3b, UCNOIb306aMb COOTBETCTBYIOLIUE IIOHATHS IIPU ONUCAHUU HEOPTaHUYECKUX BEILECTB U UX
IIPEBPAILCHU;

cpopmuposannocme ymeHus UCIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JUIS COCTaBJIEHUS (OpMyIl
BELIECTB M YpaBHEHUI XMMUYECKUX peakuuid, cucremarndeckyto HomeHknarypy (IUPAC) u tpuBuanb-
HbIE Ha3BaHMs OTACIIbHBIX BEIIECTB;

cpopmuposannocme ymeHuss ONPEAEIATh BAICHTHOCTb U CTEIEHb OKUCICHHSI XUMUYECKUX dIIe-
MEHTOB B COEJMHEHUSX, BUJ XUMHUECKOH CBA3M (KOBaJIEHTHAs, HOHHAs, METAIJIMUECKasi, BOJOPOIHAs),
THUI KPUCTAJUTMUECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

cpopmuposannocme ymenus OOBSICHATH 3aBUCHMOCTb CBOWMCTB BEIIECTB OT BUAa XUMHYECKOM
CBSI3M U THUIA KPUCTAUIMUECKON pemETKH, OOMEHHBIM M JTOHOPHO-aKLIENITOPHBIN MeXxaHu3Mbl 00pa3oBa-
HUS KOBAJIEHTHOM CBS3U;

cpopmuposannocmsb yMeHulL:

KJIaccu(UIUpOBaTh: HEOPraHMUECKUE BELIECTBAa MO UX COCTaBYy, XMUMHUYECKUE PEAKIUH IO pa3-
JUYHBIM MpPU3HAKaM (YHUCIY M COCTaBy pPearupyroluxX BELIECTB, TEIUIOBOMY P (PEKTy peakuuu, U3MeHe-
HUIO CTENIEHEe OKHCICHUS JIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTajau3aTopa 1 Ipyrue);

CaMOCTOSITENIHO 8b10Upams OCHOBAHUS U KPUTEPUHU IS KIacCU(PUKAIMU U3ydaeMbIX BEILECTB U
XUMHUYECKHUX PEaKIIN;

cpopmuposannocmeb ymeHus PacKpbiBaTb CMbICI nepuoaudeckoro 3akoHa JI.M. Menneneesa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO U MPOrHOCTUYECKYIO (PYHKIINH;

cpopmuposannocms yMeHulL:

XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB XMMHYECKHMX 3JIEMEHTOB IEPBOIO—
yeTBEpTOro nepuonos Ilepuonnueckon cucremsl .M. MenneneeBa, ucnosb3ys MOHATHS «3HEpPreTHYE-
CKHE YPOBHWY», «QHEPTeTHYECKUE TIOAYPOBHUY, «S-, P-, 0-aTOMHBIE OpOUTAINY, «OCHOBHOE U BO30YKIEH-
HOE DHEPreTUYECKHUE COCTOSIHUS aTOMaY;

00bACHAMb 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKHUX JIEMEHTOB U UX COEIMHEHUH 1Mo
nepuonaMm u rpynmnaMm I[lepmoanueckoit cucrems! [I.J. MenneneeBa, BaIeHTHbIE BO3MOXHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHHSI UX JIEKTPOHHBIX 000JI0UEK;

cpopmuposannocmeb ymeHull: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKUE CBOICTBA Be-
IIECTB PA3JIMYHBIX KJIACCOB, 10OMBEPHCOams CyIIeCTBOBAHNE TEHETUYECKOM CBSI3M MEXKIy HEOpraHude-
CKHMMH BEIIECTBAMHU C TIOMOIIbIO YPaBHEHHUI COOTBETCTBYIOLINX XUMHUUECKUX PEAKIIHIA;

cgopmuposannocms ymenus PacKpblBaTh CYIHOCTb:

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOro OayaHca
3THX pEaKIHi; peakuuii HOHHOTO OOMEHa MyTEM COCTABJIICHUS WX IMOJHBIX U COKPAIIEHHBIX MOHHBIX
YpaBHEHUN;

peakuuii ruapoIun3a;



peaknuii KoMIJIeKCooOpa3oBaHus (Ha IpuMepe TUAPOKCOKOMIIEKCOB IMHKA W aJIFOMUHHUS);

chopmuposannocms ymeHuss OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX PeaKIuil C
Y4ETOM UX IHEPreTHUECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUsI CKOPOCTU XUMHUYECKOMN peaKkuu B 3a-
BHUCHMOCTH OT Pa3IMUHBIX (DAaKTOPOB, a TAK)KE XapaKTep CMEIICHHUS XUMUYECKOT0 paBHOBECHS MOJ1 BIIU -
HUEM BHEIIHUX Bo3aelcTBui (mpunuun Jle [larense);

chopmuposanHocms yMeHus XapaKTepu30BaTh XMMHUECKHUE PEaKlUH, JeKallie B OCHOBE IpPO-
MBIIIJIEHHOT'O MIOJIyYE€HUSI CEPHOM KUCJIOThI, aMMHUaKa, OOLIMe HAy4YHbIE IPUHLUIIBI XUMUYECKUX IIPOU3-
BOJICTB; 11€J1IeCO00Pa3HOCTh MPUMEHEHHUSI HEOPTraHNUYECKUX BEUIECTB B IPOMBIIIEHHOCTH U B OBITY C TOY-
KM 3pEHUSI COOTHOILLIEHUS PUCK-T10JIb34;

chopmuposanHocms BIAJICHUSI CUCTEMON 3HAHUN O METO/aX HAYYHOI'O MO3HAHUS SBJICHUU MpU-
POIBI — HAOIIOJICHNE, U3MEPEHUE, MOACTUPOBAHNE, IKCIIEPUMEHT (pealbHBI U MBICICHHBIH), HCIOIB3Y-
€MBbIX B €CTECTBEHHBIX HayKaX, YMEHHUS npUMeHAMsb 3TU 3HAHUS [IPU SKCIEPUMEHTAIbBHOM UCCIIEIOBAaHUN
BEIIECTB U JIJIsl OObACHEHHSI XUMHUYECKUX SIBJICHUH, IMEIOLNX MECTO B IPUPOJIE, MPAKTUIECCKOM JeATeNb-
HOCTH Y€JIOBEKA U B IIOBCEIHEBHOW KU3HH;

cpopmuposannocme ymeHUs BBISIBIATH B3aUMOCBS3b XUMUUECKUX 3HAHUNA C MOHATUSAMH U MPEJI-
CTaBJICHUSMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJisi 0oyiee OCO3HAHHOTO MOHUMAaHMS MaTepH-
QJIbHOTO €IMHCTBA MUDA,;

chopmuposanHocms ymeHusi IPOBOJIUTH PACUETHI:

C HCIIOJIb30BAHHUEM IOHSATUH «MaccoBas J10Ji1 BEIIECTBA B PAaCTBOPE» M «MOJISIpHAs KOHILIEHTpa-
LU,

Macchl BELIECTBA WM 00bEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce Uiu 00BEMY OJ1-
HOT'O U3 YYaCTBYIOIIUX B PEAKI[MU BEUIECTB;

TEIUIOBOTO 3P eKTa peaKIum;

3HAYEHUsI BOJOPOJIHOIO MOKA3aTeNsl paCTBOPOB KUCIOT U IIEJIOYEH C U3BECTHOW CTENEHbIO JUC-
COLIMALINN;

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEaKIMH, €CIH OJHO M3 UCXOIHBIX BEIIECTB
JTAHO B BHUJIE PAcTBOpa C OMpPeneIEHHON MacCOBOM J10J1€i pacCTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE
(umeeT mpuMecH);

JIOJIM BBIXO0/1a IPOAYKTA PEaKIUu;

00BEMHBIX OTHOIIICHUH T'a30B;

chopmuposanHocms yMeHuli: CaMOCTOATENbHO IUIAHUPOBATh U MPOBOAUTH XMMHUYECKHUH HIKCIIEe-
PUMEHT (TIpOBEJIeHNE peakLuii MOHHOr0 OOMeHa, MOATBEP)KICHHE KaueCTBEHHOIO0 COCTaBa HEOpraHuye-
CKHX BEILECTB, OIPEIEICHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOUIbI0 MHAMKATOPOB, U3YYEHHUE BIUSHUS
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMMUYECKOW peakIuH, PEeLIeHHe SKCIIEPUMEHTAIbHBIX 3aj1ay 10 Te-
MaMm «Metamie» u «Hemeramib») ¢ cobmoieHreM paBuil 0€30MacHOro 0OpalleHus ¢ BEIIECTBAMU U
1a00paTOpHBIM 000pYIOBaHUEM, QopMyauposams Nelb HCCIEIOBAHUS, npedcmasiams B Pa3TUUHON
(dbopMe pe3yabTaThl IKCIEPUMEHTA, AHAIUIUPOBAMb W OYEHUBAMb UX TOCTOBEPHOCTH;

cpopmuposannocme ymenuti. cOOIOAATH MPABUIA MMOJIb30BAHUS XUMHUECKON 1mocynoil u nadopa-
TOPHBIM 000pYy/I0BaHUEM, OOpPALIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHSMHU 10 BHIMOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OMBITOB, 3KOJIOIMYECKH I11e1€CO00Pa3HOro MOBEACHHUS B OBITY M TPYIOBOM
NeSITENIbHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/10POBbsI, OKPYXKAIOLIeH MPUPOIHON Cpelibl U TOCTUKEHUS €
YCTOMYMBOIO Pa3BUTHSL, OCO3HA6AMb OMACHOCTh TOKCUYECKOIO IEHCTBUS HA )KUBBIE OPraHU3MBbI ONpee-
JIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMAas cMbIci noka3arens [1/1K;

chpopmMupo8aHHOCmMb YMEHUNl: OCYWeCmsisims YeleHanpagieHnblli NOUCK XUMU4eckoil nadopma-
LMY B pa3IMYHBIX UCTOUYHMKAX (HayyHas U yuyeOHO-Hay4yHas JIMTepaTypa, CpeAcTBa MacCOoBOM MH(OpMa-
1uu, HTEepHET U qpyrue), KpUTUYECKU aHAIU3UpOo8ams XUMUYECKYI0 HH(OpMaIUIo, nepepabamoviéans
e€ U ucnonvb306ams B COOTBETCTBHUM C MOCTABICHHOW yueOHO! 3a/1aueil.

Kpurepun oueHMBaHUs KOHEYHBIX Pe3yJIbTATOB 00Y4YCHUSI.

B cooTBercTBUU ¢ TpeOOBaHUSIMH CTaHAApPTa MO XMMHU U BHIOpaHHBIX U3 (elepalbHOTO CIHCKa y4eo-
HHUKOB YUYUTCJIIb XMMHU BO BPEM MPOBCPKU U KOHTPOJIA 3HAHUHU 10 MpEeAMETY MOXKET OPUCHTUPOBATHCSA
Ha CIEAYIOIHUE YPOBHU.

IlepBblii YpoBeHb - PenpPOAYKTHBHBIN. BhinosHeHHEe ydyaluMKCs 3aIaHUN 3TOTO YPOBHS ONMMUPAETCS B
OCHOBHOM Ha IaMATh. JJOCTHKEHHUE 3TOr0 YPOBHS MPEAIIONAraeT y y4aluxcs:

- 3HaHHE Ha3BaHUM OTAEIbHBIX XUMUYECKUX JIEMEHTOB, BEILIECTB U PEaKIIN;

- YMCHHUC YCTHO HUJIM MIUCbMCHHO OIMUCBIBATH XUMHWYCCKUC (l)aKTI:I, IIOHATHUA UJIN ABJICHUSA (peaKm/m);



- IOHUMaHUE POJIY, 3HAUECHUS WIM IPUMEHEHUSI OTAETIbHBIX XUMUYECKUX BELIECTB WM PEAKIIMIA;

- IPUMEHEHHE XUMUYECKOI CHMBOJIMKHU - XUMUUYECKHX 3HAKOB, (POPMYJ U ypaBHEHUH;

- 3HAHWE HEKOTOPBIX HCIIOJIb3YeMbIX B XUMHH MPUOOPOB, YMEHUE COOMpaTh MPOCTEHIINE U3 HUX U HC-
II0JIB30BATH IIPH BBIIOJHEHUH XUMUYECKOTO IKCIIEPUMEHTA.

JIist IpOBEPKU 3HAHUM U YMEHHM, COOTBETCTBYIOIIUX IIEPBOMY YPOBHIO, HCIIOIB3YETCS PEIPOLYKTUBHBIN
BH/J| 3aJJaHUM, [TPEAIIONIAraloIlMi BOCIIPOU3BEICHUE YYAIllUMHUCS OTACIbHBIX 3HaHUU U ymeHuil. [IpoBepka
MIEPBOTO YPOBHS 3HAHUH JIETKO OCYIIECTBIIsIETCS (POpMaMHi aBTOMAaTU3UPOBAHHOTO yUeTa.

Bropoii ypoBeHb - NPOAYKTHBHBIN. [[0OCTHKEHHUE ATOTO YPOBHS IPEAIOIAracT y yqaluxcs:

- IOHUMaH#e (OPMYIHPOBOK BAKHEHIINX XUMHUYECKUX TMOHSATHIA, 3aKOHOB, TEOPUH U NPUMEHEHHE UX B
aHAJIOTUYHBIX CUTYaLUsIX;

- YMEHHUE YCTAaHaBIMBAaThb B3aHMMOCBSA3b MEXJY COCTaBOM, CTPOCHMEM M CBOWCTBAMU XMMHYECKHUX Be-
LIECTB;

- YMEHHUE MPOBOAMUTH PACUETHI IO XUMUYECKUM (hOpMyJIaM U ypaBHEHUSIM;

- YMEHHE CaMOCTOSTENIHO TPOBOAUTh XUMUUECKUH IKCIIEPUMEHT 110 HHCTPYKIMH YU€OHUKA UM 10 YKa-
3aHUIO YYUTENS U (PUKCUPOBATD €r0 PE3yIbTATHI.

Jlisl IpOBEPKU YMEHHUSI IPUMEHSTh 3TU 3HAHUSA B yU€OHOH NpakTHKe MCIOJb3YIOTCS 3a/laHMsl, BBIITOJIHE-
HUE KOTOPBIX BO3MOKHO HE TOJBKO HAa OCHOBE IaMATH, HO U Ha OCHOBE ocMbIciieHus. [loatomy Hapsny ¢
IICUXOJIOTMYECKOM Olepalvel BOCIPOU3BEACHHS IIUPOKO MCIIONb3YIOTCS y3HABAaHUE U SBJICHUE IIEPEHO-
ca. J{ist BBITOTHEHMSI TaKUX 3a/1aHUI TpeOyeTcs Oosee HanpsHKEHHAS MBICIUTENbHAS JesITeIbHOCTh yda-
LIMXCS, YEM IIPU BBIIIOJIHEHUH 3aJaHUH HA IIEPBOM YPOBHE.

Tpertuii ypoBeHb - TBOpPUYECKHH. [[OCTHKEHHE 3TOTO YPOBHS NPEANOIATACT Y YUAIIMXCS:

- YMEHHE IPOTHO3UPOBATh CBOMCTBA XMMMUYECKUX BEIIECTB HA OCHOBE 3HAHUS 00 MX COCTaBE M CTPOSHUU
1, Ha00OPOT, MPEAIOIaraTh CTPOSHUE BEIECTB HA OCHOBE MX CBOWCTB;

- IOHUMaHue (PaKTOPOB, MO3BOJIAIOLIMX YIPABIATE XUMUYECKUMHU PEAKLUSIMU (CKOPOCTBIO, HAIPABJIEHU-
€M, BBIXOJIOM IIPOJYKTA);

- YMEHHUE MPOEKTUPOBaTh, OCYLIECTBIATh XUMUUYECKHH IKCIEPUMEHT, a Takke (PUKCUPOBATH U aHAJIU3U-
pOBaTh €ro pe3yJabTaThl;

- YMEHHUE OPHUEHTUPOBATHCS B MOTOKE XMMHUUYECKONH MH(OpMAIMH, ONPEAEsITh HCTOYHUKH HEOOXOIMMOM
nH(popMalny, NoNy4YaTh €€, aHaJIU3UPOBaTh, JIEJIaTh BHIBOJIBI HA €€ OCHOBE M NPEACTABIATH B COOTBET-
CTByMOIEH hopme;

- YMEHHE 0CO3HaBaTh BKJIa/J XUMHUHU B (POPMUPOBAHUE 1IEJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUpA.
Jlnist IpoBepKU 3HaHUH, COOTBETCTBYIOIIUX TPEThEMY YPOBHIO, U YMEHUS IPUMEHSATh UX B Y4eOHOH Mpak-
THKE UCTIONb3YyeTCsl peIEKTUBHBIN BUJI 3a/1aHUH, BBIMOJIHEHUE KOTOPHIX OMUPAETCS HA PENPOJTYKTUBHBIE
3HaHUs, HO TpeOyeT IIyOOKOro OCMBICICHUS, BIAJ€HUs JTOTMYECKMMU IpUeMaMi YMCTBEHHOH JiesiTelNb-
HOCTH (aHaJIU3, CUHTE3, 0000IIeHNEe, KOHKPETH3allHsl, CpaBHEHHNE, aOCTparupoBaHue, KJIacCUpUKaLIns)
Ounenka "S" craBurcs B ciy4dae:

1. 3HaHMs, MOHUMAaHUS, TTyOUHBI YCBOSHUSI 00yJaroIMMcs BCero 00béMa MporpaMMHOro Marepuarna.

2. YMeHUs BBIJCATH TJIaBHbIE MOJIOKEHHS B U3yUYEHHOM MaTepHalie, Ha OCHOBaHUU (DaKTOB U MPUMEPOB
000011aTh, JeNaTh BBIBOJbI, YCTAHABINBATh MEKIIPEJAMETHbIE U BHYTPUIIPEAMETHBIE CBSA3H, TBOPUYECKU
IIPUMEHSIET [TOJIyYEHHBIE 3HAHUSI B HE3HAKOMOM CUTYallUH.

3. OtcyrcTBUE OMMOOK U HEJAOYETOB MPU BOCIPOU3BEACHUN U3YUYEHHOTO MaTepuasa, pH YCTHBIX OTBe-
Tax YCTpaHEHHUE OT/AEIbHBIX HETOYHOCTEH C IMOMOIIBIO OTOJHUTEIbHBIX BOIPOCOB YUHUTENS, COOMI0Ie-
HUE KyJbTYpbl IHCbMEHHOM U YCTHOH peu, mpaBusl 0OpMIIEHHS MHCbMEHHBIX PadoT.

Ounenka "4'":

1. 3HaHuME BCEro M3y4eHHOro MPOrpaMMHOTO MaTepHaa.

2. YMeHMii BBIACTATH TJIaBHbIE MOJI0KEHUS B M3YYEeHHOM MaTepuaie, Ha OCHOBaHUU (DaKTOB M MPUMEPOB
000011aTh, AeNaTh BHIBOJIbI, yCTAaHABINBATh BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSTH MOTyUYEHHBIE 3HAHUS
Ha IPAKTHKE.

3. He3nauurenbHble (HErpyOble) OMMOKM M HEIOUYETHI IMPU BOCIPOM3BEICHUN HM3YYEHHOIO Marepuana,
COOJII0/ICHHE OCHOBHBIX MPaBHJI KYJIbTYphl MUCbMEHHON M YCTHOM peuu, npaBuil opOpMIICHUS MTHCbMEH-
HBIX padoT.

Ouenka "3" (ypoBeHb IPEACTABICHHM, COYETAIOUIUXCS C JIEMEHTAMU HAYYHBIX TOHSITHH):

1. 3HaHMe 1 yCBOEHHME MaTepHaa Ha YpOBHE MUHMMAJIbHBIX TPEOOBAHUI TPOrpaMMBbIl, 3aTpyJHEHUE IIPU
CaMOCTOSITETbHOM BOCITPOU3BEICHUH, HEOOXOJUMOCTh HE3HAUUTEIbHOM MOMOILY MPENoaBaTes.

2. YMeHue paboTaTh Ha ypOBHE BOCIIPOU3BEICHMS, 3aTPyIHEHHs [IPU OTBETaX Ha BUJOU3MEHEHHBIE BO-
IIPOCHI.



3. Hanuuue rpy6oii oKy, HECKOIBKUX HErpyOBIX IPU BOCIIPOU3BEICHHH U3YYECHHOTO MaTepHaia, He-
3HAYUTENBHOE HECOOJIIOJICHME OCHOBHBIX IPABUJI KYJIbTYpbl NHUCBMEHHOM M YCTHOM pedM, IpaBUII
odopmIIeHUs TUCEMEHHBIX PadoT.

Onenka "2":

1. 3Hanue u ycBOGHHE MaTepualia Ha YpOBHE HIDKE MUHUMAIBHBIX TPEOOBAaHUI MPOTrpaMMBbl, OTAEIbHBIE
IIpeJCTaBIeHUs 00 U3y4CHHOM MaTepuae.

2. OrcyTcTBUE YMEHMI pabOTaTh HA YPOBHE BOCIPOU3BEIEHUS, 3aTPyJHEHUS IIPU OTBETaX HA CTaHIApT-
HBIE BOIIPOCHI.

3. Hanmmune HECKOIBKUX IpyOBIX OMIMOOK, OOJIBIIOT0 YKciIa HErpyObIX MPH BOCIPOM3BEACHUN U3YUYCHHO-
ro MaTepualla, 3Ha4uTeIbHOE HECOOOACHNE OCHOBHBIX IIPABUJI KYJIBTYphl IMCBMEHHON U YCTHOW peun,
npaBui 0(OPMIICHUS MIUCbMEHHBIX Pa0oT.

Onenka "1":

CraButcs 3a IIOJIHOE HE3HAHNWE N3YUYEHHOT'0 MaTepuaa, OTCYTCTBHE AIEMEHTAPHBIX YMEHUI U HaBBIKOB.
YcTHBIN OTBeT.

Onenka "5" craBuUTCS, €CIIN YUEHUK:

1) IToka3biBaeT riryboKoe U MOJIHOE 3HAaHUE U MOHUMaHKUE Bcero o0bEMa NporpaMMHOro MaTepuaa; moJi-
HOE ITOHMMAaHHE CYIIHOCTH PAaCCMaTPUBAEMBIX ITOHATUH, SIBICHUN U 3aKOHOMEPHOCTEW, TEOpUH, B3aUMO-
CBs3EH;

2) YMeeT coCTaBUTh MOJIHBINA U NMPaBUIbHBIA OTBET HA OCHOBE M3yYEHHOI'O0 MaTepuasa; BbIACNIATH IJ1aB-
HBbIE MOJIOKEHUS], CAMOCTOSATENILHO HOATBEP)KIaTh OTBET KOHKPETHBIMU MpUMepaMHu, GpakTaMu; CaMOCTO-
ATEJIBHO U apT'yMEHTUPOBAHO JI€aTh aHaJIu3, 0000IIEHMsI, BHIBOIBL. Y CTaHABIMBATh MEXIIPEIMETHBIE (Ha
OCHOBE paHee NMPHOOPETEHHBIX 3HAHUM) U BHYTPUIIPEIMETHbIE CBSI3U, TBOPUYECKH NMPUMEHSATh MOTyYEH-
HBIC 3HAHUS B He3HAKOMOU cutyaruu. [locnenoBarensHo, 9€TKO, CBSI3HO, 000OCHOBAHHO U 0€30IMHO0YHO
u3naraTb ydeOHbIM MaTepual; J1aBaTb OTBET B JIOTMUECKOM MOCIEIOBATENbHOCTH C HCIOJIb30BaHHEM
MPUHATOW TEPMUHOJIOTHH; JEJaTh COOCTBEHHBIE BHIBOIBI; (DOPMYTHUpPOBATH TOYHOE OMpEACTICHUE U HC-
TOJIKOBaHHE OCHOBHBIX ITOHATHUH, 3aKOHOB, TEOPHIi; IPH OTBETE HE MOBTOPSITH JOCIOBHO TEKCT y4eOHUKA;
u3JIaraTh MaTepuai JUTEPaTypHBIM SI3bIKOM; NIPABUIBLHO U OOCTOSATENILHO OTBEYATh HA JOMOIHUTEIIbHbBIE
BOMpockl yuutenss. CaMOCTOSTENbHO M PALMOHANIBHO HCIOJIb30BaTh HArJIIHBIE ITOCOOMS, CIpaBOYHBIE
MaTepuaibl, y4eOHUK, JOMOJHUTENbHYIO JIUTEPATYpPY, IEPBOMCTOYHUKH; PUMEHATh CUCTEMY YCIOBHBIX
0003HaYeHMH MPU BEJIEHUH 3amKcel, COPOBOXKAAIONINX OTBET; MCIOIb30BaHUE Ul 10OKa3aTeIbCTBA BbI-
BOJIOB M3 HAONIOAEHHUI U ONBITOB;

3) CamoCTOATENBHO, YBEPEHHO U 0€30INO0YHO NMPUMEHSET MOTy4YE€HHbIE 3HAaHUS B pEILIEHUH MTPO0JieM Ha
TBOPUYECKOM YPOBHE; IOIYCKAeT HEe 00Jiee OTHOTO HeN04ETa, KOTOPBIN JIETKO HCIPABIISET 110 TPEOOBAHUIO
YUYUTENs; UMeeT HeoOXO0MMbIe HAaBBIKK padoThl ¢ MpUOOpaMu, YepTeXaMu, CXeMaMu U TpapuKamMH, co-
MYTCTBYIOUIMMH OTBETY; 3alMCH, COMPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka "4" craBuTCS, €CIIN YUEHUK:

1) IToka3piBaeT 3HaHMSI BCETO M3YYEHHOI'O MporpaMMHoro Marepuana. Jla€t moyHbli U IpaBUIBHBIA OT-
BET Ha OCHOBE M3YyUYCHHBIX TEOPHIi; HE3HAUUTEIbHbIE OMMOKU M HEJOYETHI MPH BOCHPOU3BEAECHUHN H3Y-
YEeHHOI'0 Marepuasa, onpeaeseHus] MOHATHI /1ajd HemoJHble, HeOObIINEe HETOUHOCTH MPU HCIOJIb30Ba-
HUM HayYHBIX TEPMUHOB MJIM B BBIBOJIAX M 000OIEHHIX U3 HAOIIOIEHUH 1 OIBITOB; MaTepuaj u3jlaraeT B
OTIpe/IeNIEHHON JIOTHYECKOM MOCIIeI0BaTEIbHOCTH, IPU 3TOM JI0IyCKAaeT OJHY HErpyOyro OLIMOKY WU He
OoJsiee IByX HEIOUETOB M MOXKET MX HCIPABUTh CAMOCTOSTENLHO MPU TPeOOBAHUH WM MPU HEOOIBIIOMN
MTOMOIIY MPENo/iaBaTeisi; B OCHOBHOM YCBOMJI y4eOHBIN MaTepual; MOATBEPXkAAeT OTBET KOHKPETHBIMU
IIpUMEpPaMU; IPABUIIBHO OTBEYAET HA JIOTIOJHUTEIBHBIE BOIIPOCHI YUUTEISL.

2) YMeeT caMOCTOSITENIbHO BbIIEIATH TJIaBHbIE MOJO0XKEHHS B M3YYEeHHOM MaTepuaie; Ha OCHOBaHUM (ak-
TOB ¥ IPUMEPOB 0000IaTh, /1e1aTh BBIBO/bI, yCTAHABIUBATh BHYTPUIIPEAMETHBIE CBA3H. [IpUMeHsTh mo-
Jy4yeHHbIE 3HAHMSI Ha MPAKTHUKE B BUIOU3MEHEHHOMN CUTYaIlH, COOJII0/1aTh OCHOBHBIE MPaBUiIa KYJIbTYpHI
YCTHOH pe4M U CONPOBOKIAIOIIEH MMCbMEHHOM, NCII0JIb30BaTh HAyYHbIE TEPMHUHBI;

3) He oGnanaer 1ocTaTOUYHBIM HaBBIKOM PaOOTHI CO CIPABOYHOM JIUTEPATYpOl, yUeOHUKOM, IEPBOUCTOY-
HUKaMH (IIPaBUIBLHO OPUEHTUPYETCS, HO paboTaeT MeuIeHHo). JlomyckaeT Herpyoble HapylIeHHUs MTPaBUI
oopMIIeHUS MUCHMEHHBIX PaboT.

Onenka "3" craBuUTCS, €CIIN YUEHUK:

1. ycBOMIJI OCHOBHOE CoOJiepKaHHe yUeOHOro MaTepuaia, UMeeT Npodesbl B yCBOGHUH MaTepuana, He mpe-
IIATCTBYIOIIKE AAIbHEHIIIEMY YCBOEHHUIO IIPOrPAMMHOI0 MaTepUaa;

2. MaTepHal U3JlaraeT HeCUCTEMaTU3UPOBAHHO, ()parMEHTAPHO, HE BCEra MOCIe10BaTEIbHO;

3. TOKa3bIBaeT HEJOCTATOYHYIO C(POPMHUPOBAHHOCTH OTACIBHBIX 3HAHUI U yMEHHIl; BHIBOJBI U 0000111e-



HUS apTYMEHTHUPYET CJ1a00, TOIMYCKAeT B HUX OLIHOKH.

4. nomycCTHJI OIIMOKKA U HETOYHOCTH B MCIIOJIb30BAHUM HAYYHOW TEPMHMHOJIOTHH, OMPECIICHNs TOHITUN
JlaJl HEA0CTATOYHO YETKHUE;

5. HE UCIOJIH30BaJl B KAYECTBE JI0KA3aTEIHCTBA BBIBOJIBI M 0000IIEHUS 13 HAOII0IeHN, ()aKTOB, OIBITOB
WIN JONMYCTHJI OLIMOKY NPU UX U3JT0KECHUU;

6. HCTIBITHIBAET 3aTPYIHEHUS B IPUMEHEHUU 3HAHUI, HEOOXOAUMBIX JJIs pPElICHUs 3aa4 pa3IuYHbIX THU-
OB, TIPU OOBSCHEHUN KOHKPETHBIX SIBIICHHI Ha OCHOBE TEOPUN M 3aKOHOB, WM B MOATBEP)KACHUU KOH-
KPETHBIX MPUMEPOB MPAKTUUECKOI0 IPUMEHEHUS TEOPHil;

7. OTBEYaeT HEMOJIHO Ha BOIPOCH! yuuTes (ymycKas U OCHOBHOE), WJIM BOCIIPOM3BOJUT COAECPKAHUE TEK-
cTa y4yeOHMKa, HO HEJJOCTaTOYHO TTOHUMAET OT/IEIbHbIE MOJIOKEHHU S, UMEIOIUE BaXXHOE 3HAYEHUE B 3TOM
TEKCTE;

8. oOHapyKMBaeT HEIOCTATOYHOE MOHMMAaHHME OTICNIbHBIX MOJOXKEHUI MPH BOCHPOM3BEICHUHM TEKCTa
yueOHMKa (3amuceid, NIepBOMCTOYHUKOB) MJIM OTBEYACT HEIMOJHO HA BOIMPOCHI YUUTENs, OIMYCKask OJHY-
JIBE TPYOBIC OIIMOKH.

Onenka "2" craBUTCS, €CIIM YUCHUK:

1. He YCBOWMII U HE pacKpbLI OCHOBHOE COJIep)KaHNe MaTepuana;

2. He JeNaeT BbIBOAOB U 00001IEeHU.

3. He 3HaeT U He MOHMMAET 3HAYUTEIHHYIO WM OCHOBHYIO YacTh MPOTPAMMHOI0 MaTepuaia B mpeaenax
IIOCTaBJIEHHBIX BOIIPOCOB;

4. wu umeet cnabo chopmMupoBaHHBIC U HETOJIHBIC 3HAHUS M HE YMEET MPUMEHSATh UX K PEIICHUI0 KOH-
KPETHBIX BOIIPOCOB U 3a7a4 1Mo 00pasiy;

5) unu npu oTBeTe (Ha OAMH BOIPOC) AOIMYycKaeT Ooyiee ABYX IpyObIX OMMOOK, KOTOPHIE HE MOXET HC-
MPABUTH JIaXKe TP TIOMOIIU YIUTEIIS.

Ouenka "1" cTraButTcs, €M yUYEHUK:

1) HE MOXET OTBETUTHh HU Ha OJIMH U3 IIOCTABJICHHBIX BOIIPOCOB;

2) MOJIHOCTHIO HE YCBOMJI MaTepHUal.

[Ipumeuanue.

ITo oKOHUaHMIO YCTHOTO OTBETA Y4aIlErocs MelaroromM Jaércs KpaTKuil aHajau3 0TBETa, 0OBABISAETCS MO-
TUBHUPOBaHHAs OlleHKa. BO3MOXXKHO NpuBJeUeHUE IPYruX yYalluxcs JUlsl aHalIu3a OTBETa, CaMOAHaJM3,
MIPETIOKEHUE OLIEHKH.

OneHka caMOCTOAITEIbHBIX MUCbMEHHBIX M KOHTPOJILHBIX PadoT.

Ounenka "S" craBuTCS, €CIIN YUEHUK:

1. BBIMOTHIIT paboTy 0€3 OmnOOK U HEJOUETOB;

2) nonycTui He 6ojee 0JTHOTO HeloueTa.

Ouenka "4" cTaBUTCS, €CJIM YUEHUK BBIIOJHUI pab0Ty MOJHOCTHIO, HO IOMYCTHII B HEM:

1. He 6onee oHOM HETPyOO OMIMOKU M OJHOTO HET0YETa;

2. unu He O6oJiee ABYX HEJ0UETOB.

Ouenka "3" cTaBUTCS, €CIM YUCHUK MPABUIIHLHO BHITIOIHIII HE MEHEE MOJIOBUHBI PAOOTHI WIIH JOMYCTHIL:
1. He Gonee ABYX TpyObIX OMINOOK;

2. unu He 6ojee oJTHON TpyOOit M 01HOM HerpyOoi OMOKK U OHOTO HEJ0YETa;

3. unu He 6osiee IBYX-TpeX HErpyoObIX OLINOOK;

4. unu otHOM HEerpyOoi OIIMOKY U TPeX HEJA0YETOB;

5) WU IPU OTCYTCTBUM OIIMOOK, HO NP HATMYHU YETHIPEX -TISITH HETOYETOB.

Ounenka "2" craBuUTCS, €CIIN YUEHUK:

1. nomycTui 4ucao omuOOK U HEIOUETOB MPEBOCXOAIIEEe HOPMY, TPU KOTOPOIl MOXKET OBITh BHICTaBJICHA
oleHka "3";

2. WM €CIU MPaBUIILHO BBITIOJIHIII MEHEE MOJIOBUHBI paOOTHI.

Ounenka "1" craBuTCS, €CIIN YUEHUK:

1. He mpuUCTyMaj K BHIMOJIHEHUIO pabOTHI;

2. WY IpaBUIIbHO BBHINOIHUI He 6oiee 10 % Bcex 3agaHuid.

[Ipumeuanmue.

1) YuuTenp umeer npaBo MOCTAaBUTh YUEHUKY OLICHKY BBIIIE TOH, KOTOpasi MPeayCMOTPEHa HOpMaMH, ec-
JIM YYeHUKOM OPUTHHAJIBHO BBINOJIHEHA paboTa.

2) OueHKM ¢ aHANM30M JIOBOJSTCS JI0 CBEICHUS y4YalllMXCs, KaK MPaBWJIO, HA IMOCJIEAYIOIIEM YpOKE,
peaycMaTpruBaeTcs paboTa Hall OIMOKaMu, yCTpaHEHHE TTPOOETIOB.

OneHka BbINOJTHEHNS MPAKTHYECKUX (J1a00paTOPHBIX) padoT, ONBITOB IO NpeaMeTam



Ounenka "S5" craBuTCS, €CIIM YUYEHUK:

1) mpaBUIJIBHO OIpENEII LeNb OIbITA;

2) BBINOJHWI pabOTy B MOJHOM 0OBEME ¢ COOJIIOJICHHEM HEOOXOAUMOW MOCIEI0BATEIbHOCTH POBEIE-
HUS OTIBITOB U U3MEPEHHIA;

3) caMOCTOSATENIBHO M PAllMOHAIBHO BHIOpAN M MOATOTOBHII ISl OIBITA HEOOX0AMMOE 000pyJOBaHUE, BCE
OTBITHl TPOBEN B YCIOBUSAX U PEXKHUMax, 00ECIEeUMBAIONIMX IOJTYYEHHE Pe3ylIbTaTOB U BBIBOJOB C
HanOOJIbIIEN TOYHOCTEIO;

4) Hay4HO TPaMOTHO, JIOTHYHO OMKcall HaOIoAeHus U cHopMyIUpoBall BBIBOJbI U3 OMbITa. B mpeacras-
JICHHOM OTY€Te MPAaBUJIBHO M aKKYPaTHO BBITIOJIHMI BCE 3aIIUCH, TAOIUIIBI, PUCYHKH, YEPTEXKH, rpaduku,
BBIUMCIICHHSI U CJIeJ1all BBIBObL;

5) npaBUJIBHO BBINOJIHWI aHaiIu3 norpemHocrei (9-11 knaccsr).

6) pOSIBISIET OPraHU3alMOHHO-TPYAOBbIE YMEHUs (MOAePKUBAET YUCTOTY pabodero Mecra U MopsIoK
Ha CTOJI€, 5KOHOMHO HCIOJIb3YET PACXO/IHbBIE MaTEPHUAIBI).

7) SKCIIEPUMEHT OCYLIECTBIISET IO IUIaHYy C YU€TOM TEXHUKU O€30MacHOCTH U MpaBuil paboThl ¢ MaTepua-
JaMH ¥ 000pY/IOBAaHHEM.

Ouenka "4" cTaBUTCS, €CJIM YUCHUK BBIIOIHUI TpeOOBaHUS K olieHke "5", HO:

1. onbIT IPOBOMI B YCIIOBHUAX, HE 00€CIIEUMBAIOIIMX JOCTATOYHOW TOUHOCTU U3MEPEHU;

2. unu OBLIO JIOMYIIEHO Ba-TPH HEJI0UETa;

3. wm He 6oJsiee OHOM HerpyOOii OMMOKK U OJTHOTO HEJ0YeTa,

4. UM SKCTIEPUMEHT MPOBEJICH HE MOJIHOCTHIO;

5. WM B OIMCAaHUM HAOJIIOJIEHUH U3 OIbITa JOIYCTHII HETOYHOCTH, BBIBOJIbI CZEJIAJl HEMOJIHBIE.

Ouenka "3" cTtaBUTCS, €CIIU YYEHUK:

1. mpaBWIBLHO OMpEAEHII LEIb OTBITA; paOOTY BBIMOIHSAET MPABUIBHO HE MEHEEe YeM HAIOJIOBUHY, OJTHA-
KO 00BbEM BBIMIOJTHEHHON YacTH TAKOB, UYTO MO3BOJISET MOTYYUTh NMPABUIIbHBIC PE3YNIbTAThl U BBIBOBI O
OCHOBHBIM, TPUHIIUIHAIHHO BAKHBIM 33]1a4aM paboTHI;

2. wnu noaoop 000pyAoBaHUs, OOBEKTOB, MATEPUANIOB, a TaKKe PadOThHI 10 HaYally OMbITa MPOBEI C MO-
MOIIBIO YUHUTEINSI; UM B XOJIE TIPOBEICHHS ONbBITA U U3MEPEHUI OBLIN OMyIIEHBl OITHOKH B OMHUCAHUH
HaOmo1eHuH, GOpMYITHUPOBAHUU BBIBOJIOB;

3. OIBIT MPOBOJMIICS B HEPALIMOHAIBHBIX YCIOBUSAX, YTO MIPUBENIO K MOJYYEHHUIO PE3yJIbTaTOB C OOJIbIIeH
MOTPEUIHOCTHIO; MM B OTYETE ObUIM JIOMYILIEHBI B 001N CI0KHOCTH He Oosiee ABYX OMIMOOK (B 3amucsx
eANHUI], U3MEPEHUIX, B BRIUUCICHUAX, rpadukax, TabIuIax, cXxemax, aHaJInu3e TMOTrPEIIHOCTe! U T.1.) He
MPUHIMITUATIBFHOTO I JaHHOM paboThl XapakTepa, HO MOBJIMSABIINX HA PE3YNbTAT BBHITOJHEHUS; WIN HE
BBITIOJIHEH COBCEM WJIM BBHITIOJIHEH HEBEPHO aHaIM3 morpenrHocteit (9-11 kmacc);

4. nomyckaet TpyOyro omImoOKy B X0Jie SKCIIepuMeHTa (B 00bSICHEHUH, B OPOPMIIEHUN pabOThI, B COOIIO-
JICHUH TPaBUJI TEXHUKH 0€30I1aCHOCTHU MPH paboTe ¢ MaTepuaiaMyu U 000py10BaHUEM), KOTOpasi UCIIpaB-
JsieTcs 0 TPeOOBAHUIO YUUTEIS.

Ounenka "2" craBUTCS, €CIIU YUEHUK:

1. He ompeneNniI cCaMOCTOSATENIBHO 1€ OIBITA; BHIMOJHUI PadOTy HE MOJHOCTBIO, HE MOJTOTOBUI HYX-
HOE 000pyZ0BaHHE U 0O0BEM BBIITOJIHEHHOM YacTH pabOThl HE TIO3BOJISET CAEIATh PAaBUIbHBIX BBIBOJOB;
2. UM OTIBITHI, U3MEPEHUS], BEIYUCIICHHU S, HAOIIOICHHS MPOU3BOAMIUCEH HETIPABUIIHHO;

3. wiu B XoJie paboOThl U B OTUETE OOHAPYKUINCHh B COBOKYITHOCTU BCE€ HEOCTATKH, OTMEUYEHHBIE B Tpe-
0oBaHUAX K OIleHKe "3";

4. nomryckaet naBe (1 6oiiee) TpyObie OIMTMOKU B XO€ DKCIIEPUMEHTA, B 00BSICHEHUH, B 0()OpMIICHUH pado-
ThI, B COOJIIOJICHUH TMPABWJI TEXHUKHU O€30MacHOCTHU MPH paboTe ¢ BeUIecTBaMHU U 000py0BaHUEM, KOTO-
pBI€ HE MOXET UCIIPABUTH JaXKe MO TPEOOBAHUIO YUUTEIIS.

Ounenka "1" craBuTCS, €CIIN YUEHUK:

MOJIHOCTBIO HE CyMell HauaTh U 0()OPMUTH OMBIT; HE BBIMIOJIHAET paboTy; MOKa3bIBa€T OTCYTCTBUE JKCIIe-
PUMEHTAIBHBIX YMEHUI; He coOII01ai WK rpy0o Hapyan TpeboBaHUs 0€30MacHOCTH Tpy/a.

OuneHka ymeHuii NPOBOAUTH HAOIIOIEHUS.

Ounenka "S5" craBuTCS, €CIIN YUEHUK:

1. mpaBWJIbHO MO 33JJaHUI0 YUUTENsl IPOBE HAOIIOACHHE;

2. BBIJICNINJ CYIIECTBEHHBIE IPU3HAKK y HabIrogaeMoro o0bekTa (mporecca);

3. JIOTUYHO, HAyYHO IPaMOTHO 0(OPMUJ pe3yNIbTaThl HAOIIOAEHUN U BBIBOIBI.

Ounenka "4" craBuTCS, €CIIN YUEHUK:

1. mpaBWJIBHO MO 33JaHUI0 YYUTENS IPOBEN HaOIIOICHUE;

2. IpH BBIICJTICHUH CYIIECTBEHHBIX MPHU3HAKOB y Ha0NI0JaeMoro o0bekTa (mporecca) Ha3Bal BTOPOCTE-



MIEHHBIC;

3) nomycTua HEOPEKHOCTH B 0(pOPMIICHUN HAOIIOACHUHN 1 BBIBOJIOB.

Onenka "3" craBuUTCS, €CIIN YUEHUK:

1. mOmyCTHIT HETOYHOCTH U 1-2 omMOKK B MPOBEICHUN HAOIOACHUH TI0 3aIaHUI0 YUUTEJIS;
2. TIpY BBIJICNICHUH CYIIECTBEHHBIX MPU3HAKOB Y HA0JII01aeMOr0 00BeKTa (IIPOoIecca) BhIISIHI JIHIIb He-
KOTOpBIE;

3) nomyctun 1-2 ommbku B opopmieHnn HaOIIOICHHUH U BBIBOJIOB.

Ounenka "2" craBuTCA, €CJIU YYEHUK:

1. nommyctun 3 - 4 ommOKY B IPOBECHUH HAOIIOACHUN TI0 3a/IaHUIO YUUTEIIS,

2. HETIPaBWJIbHO BBIJICIIAII IPU3HAKKM HAa0JI01aeMOoro 00beKTa (mporiecca);

3. omyctuin 3 - 4 omOku B opopmiieHnn HaOIIOICHUH U BBIBO/IOB.

Ounenka "1" craBuTCA, €CJIU YYEHUK:

He Bnanmeer ymeHueM npoBOAUTH HAOIOICHUE.



KoHTpo/bHO-N3MepHuTe/IbHbIE MATEPHAJIbI
10 kaace

Ypox Ne6. Bxognast KOHTpoJibHast padoTa.

Bapuanrt 1
Yactp |. OnuH npaBUIIBHBIA OTBET
1. K peakuusim pa3inoKeHus: OTHOCUTBCS PEAKIIMS
1. CaO+Si02=CaSi03 2. 2HgO=2Hg+02
3. Zn+2HCI=ZnCI2+H2 4. 2Mg+02=2MgO

2. BemectBa, hopmyiisl KoTOpbix — Al203 u K;SO,, SBIASIOTCS COOTBETCTBEHHO
1) OCHOBHBIM OKCHIOM M KUCIOTOHU 2) aM(pOTEPHBIM TUAPOKCHIOM U COJIBIO
3) ambOTepHBIM OKCUIOM U COJIBIO 4) OCHOBHBIM OKCHJIOM U OCHOBaHHEM

3. Oxcuay N(IIT) cooTBeTCTBYET KHCIOTA
1) HNO; 2) HNO3 3) NH3 4) NaNO,

4. BepHbl 1M CyX/I€HU O crioco0ax pa3zesieHus: cMecei?
A. BeinapuBaHue OTHOCST K (PU3MYECKUM CIIOCO0aM pa3iesiCHHsI CMECEH.
b. Pa3znenenne cmecu BOJIBI M 3TaHOJIA BO3MOKHO cI0c000M (DUIBTPOBaHUSI.
1) BepHO TONBKO A 2) BepHO TobKO b 3) BepHbI 00a cyxaenus 4) 00a Cy IeHHs] HEBEPHBI

5. B peakiuu 3CuO + 2NH3 =3Cu+ N+ 3H,0

M3MEHEHHUE CTEINIEHU OKUCIICHUSI OKHUCIIUTENS COOTBETCTBYET CXEME
1)t2—-02)-3—-503)2—-04)0—-+2

Yactp 2. BoiOpaTh 2 npaBUIIbHBIX OTBETA.

6. JlJi1 METHIIOBOTO CIIHPTA BEPHBI CICAYIONIUE YTBEPIKICHUS
1) siBnsieTcst Ta3000pa3HBIM BEIIECTBOM (H. Y.)

2) B MOJIEKYJIE UMEETCSl TUAPOKCUIIbHAS TPYIIa

3) A10BUT

4) mI0X0 PacTBOPUM B BOJIE

5) BCTymaeT B Peakiuio ¢ cepedpom

7. YCTaHOBHTE COOTBETCTBHUE MCXKAY ABYMs BEIICCTBAMU U PCAKTUBOM, C IIOMOIIBIO KOTOPOT'O MOKHO
Pa3jIninuTh 3TU BCIICCTBA.

BEIIECTBA PEAKTHB
A) NaNO; u Ca(NO3)2 1) BaCl,
B) FeCl, u FeCls 2) Na,COs
B) H,SO, 1 HNO; 3) HCI

4) NaOH

3anumuTe B OTBET UQPHI, pACIIOIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM.

8. Ucnonb3yst MeTo 3JeKTPOHHOr0 OajaHca, paccTaBbTe KOG (GUIIMEHTH B YpaBHEHUN PEAKINH, CXeMa
KOTOPOH

P + H,SO4 —H3PO4+ SO, + H,0
Onpenenure OKUCIUTETL U BOCCTAHOBUTEID

9. O6BéM Bogopoaa (H.y.), 00pa30BaBIIMIICS TP B3aUMOCHCTBUN 26 T IIMHKA C PACTBOPOM CEPHOM KHC-
JIOTBI, COCTABJISICT 7.
Bapuanr |1
Yacts 1. OquH npaBUiIbHBIN OTBET
1. Kakas mapa BemiecTB He B3aUMOJICUCTBYET MEXKTy COO0i?
1. Nau H20 2. CuO u H2S04 3. HCI u SO2 4.Ca(OH)2 u CO2



2. OcHOBHOMY, aM(OTEPHOMY M KHCIOTHOMY OKCHIaM COOTBETCTBYET sl popmy
1) leo —Na,O - K,O 2) MgO — A|203 — SIOZ
3) B,O; - CO, - NO, 4) Na,O - MgO — A|203

3. ®opmyIa BBICIIETO OKCHAA 3JIEMEHTa, UMEIOIIEr0 CTPOCHHUE dJICKTPOHHOM oOonouku 2,8 7
1) P,03 2) SO3 3) Cl,07 4) Al,03

4. BepHbl 11 crieAyrolIne CyKASHHs 0 paBuiiax 6e30macHoi paboTel B 1aboparopun?

A. Ilpu HarpeBaHUM MPOOUPKHU C PACTBOPOM MOBAPEHHON COIM HEOOXOAUMO MCTIOIb30BAThH 3AIIUTHBIC
OYKH.

b. Ilpu nepememimBaHuM )KUIKOCTH B IPOOUPKE MOKHO 3aKPBITh OTBEPCTUE MPOOUPKH PYKOM.

1) BepHO TOJIBKO A 2) BepHO TOJIBKO b 3) BepHBI 00a yTBepkaeHus 4) 00a yTBEPKICHUsI HEBEPHBI

5. B peakiun, cxema koropoit CuCl, + HI — 1, + HCI BoccranoBurenem siistercst
1)Cu*? 2) CI'3) H™ 4) I
Yacts 2. BeiOpath 2 mpaBUIIBHBIX OTBETA.

6. YkcycHas kucioTa 00JaaeT CIeyonMMHA CBOMCTBAMHU:

1) cocTouT U3 TPEX IEMEHTOB

2) Ipu KOMHATHOW TeMIlepaType — TBEP0e BEIIECTBO, Oe3 3amaxa
3) Xopo1Io pacTBOpUMA B BOJIE

4) sSBJISIETCS] OYCHb CHIIBHOW KHUCIIOTON

5) BXOIUT B COCTaB MOPCKOI BOJIbI

7. YCTaHOBHTE COOTBETCTBHUE MCKAY Ha3BAaHUCM BCUICCTBA U pCarCHTaMu, C KaKJIAbIM U3 KOTOPBIX 3TO BC-
mECTBO MOXKET B3aHMOﬂeﬁCTBOBaTB

HA3BAHUME BEHIECTBA PEATEHTDBI
A) marauii 1) KOH, H,SO,4
B) oxcup nuHKa 2) CO,, H20
B) cynbdur Hatpus 3) NaCl, LiOH
4) BaCl, HBr

5) H,SO4 , NaCl
3anumuTe B OTBET UG PHI, PACTIONOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM.
8. Hcnons3ys MeTO 2JICKTPOHHOTO OaaHca, COCTaBbTe yPaBHEHUE PEAKIIMH, COOTBETCTBYIOIIEE CXEME
MPEBPALLEHU I
HCIl + HNO3; — NO + Cl, + H,0
Ornpenennure OKUCIUTENb U BOCCTAHOBUTEIb.

9. O0BEM kucoposa (H.y.), HEOOXOIUMBIN JJI OKUCIIeHUs 25,6 T MeIH, COCTaBIsET T
OTtBeTHI
HToroBast KOHTpoNIbHAs paboTa Mo XUMUU 9 Kiacc
Yacts Bapnanr 2 bannsl
Bapuanr 1

1 2 3 1
2 3 2 1
2 3 3 1
4 1 4 1
5 1 4 1
6 23 13 2
7 241 214 2




8 1)CocraBiieH 37eKTpOHHBIN OataHC: 1) CocTaBuM DJIEKTPOHHBIN OallaHC:
2CI*-28—ClL’ |2 |3 S*®+28=5"]2 |5
N®+3&8=N"?|3 |2 10

2) OnpenenéH OKUCIUTENb U BOCCTaHO PO- 56 =P" | 5 | 2
suress: N (HNO3) — okucnurens, CI
! (HCI) — BoccranoBuTens. 2) Ykaxewm, uro S*° (H,S0,4) — okucinu-
3) CocraBiieHO YpaBHEHHE PEAKIUU: Tenb, a P°(P) —BoccTaHOBHTED

6HCI + 2HNO3 — 2NO + 3Cl; + 4H,0 | 3) PaccraBum K03(pPHIIUEHTHI B ypaBHE-
HUW peaKlvu:
2P + 5H,50,4 —2H3P0O,4+ 550, + 2H50

9 89,6 4,48

Cucrema oLleHUBaHMS 3aJaHUN U pabOTHI B LIETIOM.
MaxkcumanbHOe KOJIMYECTBO OAJUIOB 3a BBINOJIHEHUE Beel paboThl — 15 6asmios.
Kpurepnu onenku

0-3 4-7 8-11 12 -15

«» 3» «dy «5»

Ypok Nel4. KonrpoJsbHas padora 3a 1-e mosayroaue

1 BapuanT
1. CrpykrypHas dopmy.a ajkaHa:
1) CH;=C—CHj, 3) CH=C—CH;—CH;,
oH,
2) Hzﬁ —?Hz 4) EH-;—(EH—CH:;—CHQ
HyC—CH: CH;

2. U3oMepamu SIBJSIIOTCH:

1) 6ytaH u neHTaH

2) 2-metunOyTaH u 2,2-AUMETHIIIPOIaH

3) 1,3-AMMeTHIINIEHTaH U 2-METHIIITEHTaH

4) 3,3-muMeTHIINICHTaH U 2,2-TUMEeTHIIOyTaH

3. BepHblI 11 ciieayonue cyxaeHus o Gu3nyecKux cBOicTBax ajaKaHoB?

A. C yBelMYeHHEM OTHOCUTENBHON MOJIEKYJIIPHOM MAcChl y aJIKaHOB YBEJINYUBAIOTCS] TEMIIEPATYPBI
IIJIABJICHUS U KUIICHUS.

b. MeraH nMmeer xapakTepHbIi 3amax.

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a CyKIeHUA
4) 06a Cy>KIeHUsT HEBEPHBI

4. B ypaBHeHHMM peaKIMH ropeHus MeHTaHa ko3¢ duuueHT nepes GopmMyJi0ii KMCI0POIa paBeH:
1)2
2)4
3)6
4) 8




5. CunTe3-ra3 odpasyercsl B pe3yJbTaTe PeaKIuu Mexay:
1) MeTaHOM U KHCJIOPOJIOM

2) METaHOM U XJIOPOM

3) MeTaHOM U BOJAOU

4) XJIOpMETaHOM U BOAOM

6. Beraucnute maccy kapouaa amomunus AlyCs, kotopsrit morpedyercs mist nmonydenus 112 1 (H.y.) Me-
TaHa, eciiu 00BbEMHAsI 10JIs1 BBIXO/A MPOYKTa peakiuu coctaBisieT 80% OT TeOpeTUYECKH BO3MOKHOTO.

2 BapHAHT

1. MonekynspHas Gopmysia ajJKaHa:

1) C4Hyo

2) C3Hy4

3) CeHs

4) CsHao

2. OgrHAKOBBIC TIO COCTABY M CBOKMCTBAM BEIIECTBA M300PaKEHBI CTPYKTYPHBIMU (OPMYJIaMU:

1) CH—CH,—CH>—CH; =n cHg—tljﬂ—CHe

CHj;
2) CH—CH—CH; u CHy—CH,—CH,
CH, O,
CHg
3) CH—CH—CH, H—{:J—cHs
CHa CHj

4) CH¥—CH;—CHs u CHy—CH;—CH,—CH>— CH;

3. Ilpomnan:

1) HE UMeeT TOMOJIOTOB C MEHBIIIUM YHCIOM aTOMOB yTiepojaa

2) ABJSIETCS )KUIKOCTBIO

3) siBAsieTCs ra30M MpU KOMHATHOW TemIepaType

4) UMeeT MEHBLIYI0 OTHOCUTENIbHYIO MOJIEKYJIIPHYIO MacCy, 4eM BO3/1yX
5) HE UMeeT U30MEPOB

6) pacTBOpsieTCs B BOJIE

4. ITpu B3aumoseiicTBuu 1 Moab MeTaHa ¢ 3 MOJIb XJI0pa o0pa3yercs:
1) 1 Mmonb TpuXJopMeTaHa

2) 1 Monb TpUXJIOpMETaHa U 3 MOJIb XJIOPOBOJOPO/IA

3) 1 Mo TpUXJIOpMETaHA U 2 MOJIb XJIOPOBOAOPOJA

4) 3 Monb TpUXJIOpMETaHa U 3 MOJIb XJIOPOBOAOPOJA

5. JleruapupoBaHue dTaHA OTHOCUTCS K PEAKIIHSIM:
1) sHAOTEpMUYECKUM

2) pasnoxeHus

3) npucoeAMHEHUS

4) KaTaTUTHYECKUM

5) AK30TEepMUUECKUM

6) HeKaTATUTHYECKUM



6. Onpenenute MOJEKYISIpHYIO (POPMYITy IIPEIETBHOTO YIIIEBOA0POa, TP B3auMoAeHcTBUH 1,74 T KO-
Toporo ¢ 6pomom obpaszyercs 4,11 T MOHOOPOMITPOU3BOTHOTO.

OTBeThI HA KOHTPOJILHYIO Pa0OTy

1 BapuaHt

14

2.2

3.1

4.4

5.3

6.299.52

2 BapuaHT

11

2.3

3.35

4.2

5.124

6.C4H10

Cucrema olleHUBaHUs 3aJaHUI U PabOTHI B LIEJIOM.

MaxkcruMaabHOE KOJIMYECTBO OAJIIOB 3a BBIMTOJIHEHUE Beell paboTel — 10 6amios (1-5 mol6, 6-50)
Kputepuu onenku

0-4 5-6 7-8 9-10
«» «3» «y «5»

Ypox Ne 18 IIpaktuyeckast padora Nel «IlosryyeHue 3TH/IeHA M M3y4YeHHE ero CBOIMCTB)

Henab: n3yuuTh ciocoObl MOTYYEHUsI STUIIEHA B 1a00paTOpUH, METOIbl OOHAPYKEHUSI, CBOMCTBA.
OO6opynoBanme: HOYTOYK WM KOMIBIOTEP, (DIAIII — KapTa ¢ 3aUCHIO JTA0OPATOPHBIX U MPAKTUYECKUX
pabor.

Xopx paborsr:

1. [TpocmoTtpeTs BuEODUITBEM

2. 3anogHUTH TaOIUIlY

Ne onbl- [HasBanue [Uto nenanu?  |[Uro Habmoganu? | YpaBHEHUS XUMHUYECKUX peakiuil [BBIBOJIbI
Ta OIbITa

3. C)ICJ'IaTB BBIBOJ O TOM, KaK MOJKHO IMOJIYYUTb 3TUJICH B Ha60paTOpI/II/I 1 KaKMMU CBOMCTBAMH OH 00-
JJagacrT.

Ypoxk Ne33. KonuTposbHast padora mo teme "YrijeBoaopoanbl'
Bapmuanr 1

Yacrs A. TecToBble 3aganus ¢ BIOOpOM oTBeTa. 3a 3aganue 1 0aan
1. Ykaxute 0011yto popMyily apeHOB

1) ChH2n+22) CiH2n 3) ChHan—24) CiHan 6

2. YKaxuTe K KakoMy Kiaccy oTHocutcst YB ¢ dpopmynoiit CHz — CHs
1) ankaHoB 2) ajikeHOB 3) aIKUHOB 4) apeHOB

3. YkaxuTe Ha3BaHHE U30Mepa Jisl BemecTBa, popmyna kotoporo CH, = CH — CH, — CHs



1) 2 metunOyten 2 2) 6yten 2 3) 6yran 4) 6yTus 1
4.VxaxATe Ha3BaHHWe TOMOJIOra JUIs reHraauena 1,3
1) 6yranuen 1,2 2) 6yraauen 1,3 3) npomanuen 1,2 4) nenranuex 1,2
5. YkaxuTe Ha3BaHUE BEILIECTBA, JIJIs1 KOTOPOI'O XapaKTepHa peakius 3aMeIeHHs
1) 6yran 2) Oyren 1 3) 6yrun 4) 6yraguen 1,3
6.YKaxuTe Ha3BaHUE BEIIECTBA, JJIs1 KOTOPOTO XapaKTepHa peakliyus rMApUpOBaHuUs
1) mpomnien 2) mpormas 3) 3tan 4) Oyran
tNi, +H
7.Ykaxute Gpopmyny BemecTBa X B mernouke npespamenuii CHy — X — CyHg
1) CO; 2) C;H; 3) C3Hg 4) CoHg
8. YkaxuTe, KaKylo peakluio MPUMEHSIOT 1J1s noinydeHust Y B ¢ 6onee IIMHHON 1EnbIo
1) Bropua 2) Kyueposa 3) 3aiinieBa 4) MapkoBHUKOBa
9.Vxaxure GOpMyIIbl BEIECTB, KOTOPHIE BCTYNAIOT B PEAKIUIO IPYT C IPYTOM
1) CoHy 1 CH4 2) CsHg m Hy 3) CsHg 1 H2O 4) CoHy m Ho
10.0Onpenenure, CKOIBKO MOJIEH YIIIEKHCIOro raza o0pa3yercs Mpu MOJIHOM CTOpaHUU MeTaHa
1) 1 momb 2) 2 mouib 3) 3 Monb 4) 4 MO
11.CKOIBKO IUTPOB YITIEKUCIIOTO Ta3a 00pa3yeTcs mpu CKUuranuu 4,2 T mporeHa
1)3,3612)6,36113)6,7214) 3,42 n

Yacts b. 3aganus co cBOOOIHBIM 0TBETOM
12.Ilepeuncnute 061acTH NPUMEHEHHUS AJIKEHOB. 2 Oasia
13.Hanumure ypaBHEHUSI XUMHUYECKUX PEAKITUH JIs CISAYIOMUX MTPEeBpallieHuii: 6 6awion
CH4 — CH3Cl — CyHg — CoHsNO,
Jaite Ha3BaHUSA IIPOJYKTaM PEaKLIUU

Yacts C. 3anaua

14. BeiBenure MoJekysapHyo Gopmyny Y B, MaccoBast 1o yriaepoaa B KOTopoM cocTasisieT 83,3%.
OTHocHTeNbHAS TUIOTHOCTH TAPOB 3TOT'O BEIIECTBA 110 BOJOPOY cocTaBisieT 29. 4 6ama

Bapmuanr 2

Yactb A. TecroBble 3a1aHud ¢ BBIOOPOM OTBeTa. 3a 3agaHue 1 0asa

1. VkaxuTe 0611yto (opMyiy alKeHOB
1) CyHazn +22) CrH20 3) CiHa2n—24) CoHan 6
2.Vkaxure K KakoMy kiaccy otHocutcs ¥YB ¢ popmynoit CHz — C = CHy
|
CH3
1) ankaHOB 2) aIKEHOB 3) aIKWHOB 4) apeHOB
3. YkaxuTe Ha3BaHHWE U30Mepa il BemecTBa, hopmyna kotoporo CHs - C=C — CHs

1) nenTusn 2 2) 6yran 3) Oyren 2 4) OytuH 1



4. YkaxxuTe Ha3BaHUE TOMOoJIora jisi OyTaHa

1) 6yren 2) Oyrun 3) npomnan 4) nporeH

5. YkaxuTe Ha3BaHUE BEILIECTBA, JIJIsI KOTOPOI'O XapaKTepHa peaKkius 3aMeIeHHs

1) rexcan 2) rekced 1 3) rekcun 1 4) rekcanuen 1,3

6. YKaxxuTe Ha3BaHUE BEILECTBA, ISl KOTOPOI'O XapaKTepHA peaklus THIPUPOBAHUS

1) metan 2) npomnan 3) nporeH 4) 3Tan

t, Pt +HCI

7.Yxaxute ¢popmyny BemecTBa X B rienouke npespamienuii CsHg — CH, = CH — CH3 — X
1) CH,Cl — CHCI — CH3 2) CH3 — CCl; — CH3 3) CH3 — CHCI — CH3 4) CH,Cl — CH; — CH3

S.VKa)KI/ITC, COTJIaCHO KaKOMY IMPaBHITy OCYIICCTBIIACTCA IPUCOCANHCHUC I'AJIOTCHOBOAOPOAOB K HCCUM-
MCTPUYHBIM aJIKCHaM

1) Bropua 2) Kyueposa 3) 3aiinesa 4) MapkoBHUKOBa

9.Vxaxure (GOpMyIIbl BEIECTB, KOTOPHIE BCTYNAIOT B PEAKIUIO IPYT C IPYTOM

1) C3Hg u O7 2) CoHa 1 CHy 3) C4Hio 1 HCI 4) CoHg 1 H2O

10.0Onpenenure, CKOIBKO MOJIEH YIJIEKUCIIOr0 raza o0pasyercs py MOJHOM CTOPaHUU ATaHa
1) 1 monb 2) 2 monasb 3) 3 moiib 4) 4 Moinb

11. Ckonbko B rpaMMax napoB BOJIbI 00pa3zyeTcs Npu CKUraiuu 5,8 r OyraHa
1)9r2)15r3)12r4)18r

Yacts b. 3aganust co cBOOOAHBIM 0TBETOM

12. Ilepeuncnute 06s1aCTH IPUMEHEHUS AJIKaHOB. 2 Oaiia

13. Hanumute ypaBHEHHS] XUMHYECKUX PEAKIIUH JIJIsl CIIEIYIONIUX TPEeBpalleHuii: 6 6amoB
CaCy; — CoHy — CgHg — CeHsNO;

JlaiiTe Ha3BaHMsI MPOLYKTaM peakLuu

Yacte C. 3apaual4. Beisegute monekyssipayo dopmyny Y B, maccoBas 1oms yriaepoja u BOJIOpo/ia B
kotopoM cocTaBisitoT 81,82% u 18,18% . OTHOCHTENBHASA MIIOTHOCTD MAPOB 3TOrO BEIIECTBA MO BOJOPO-
Iy cocTaBisieT 2. 4 6anna

ITAJIOHLI OTBETOB

Ne m/ 1 BapuanT 2 BapuaHT

1T

1 4 2
2 1 2
3 2 4
4 2 3
5 1 1
6 1 3
7 2 3




8 1 4
9 4 1
10 2 4
11 3 1
12 | IIpou3BOACTBO MOJIUMEPOB, pac- [Ipou3BOACTBO ca)ku, pe3UHBI, TUIIO-
TBOPUTEJIEH, YKCYCHOU KUCIIOTHI, rpad)CKOi KpacKu, OpraHUnYECKUX
3TaHoJja, CO3PEBaHMUS II0JI0B coeMHeHul, ppeoHOB, MeTaHOA,
aleTHIeHa
13 1) CH4 + Cl, — CH3CI + HCI 1) CaC;, + 2H,0 — C;H;, + Ca(OH),
XJIOpMETaH ACTHIICH
p. 3amelnieHus (TaJoreHUpoBaHUE) | P. MOJIY4YEHHUS aleTHIIeHa
2)2 CH3Cl + 2Na — C3Hg + 2NaCl | 2) 3C,H; — CgHs
9TaH 6eH301
p. Bropua p. TpUMEpHU3aLUU
3) CoHgtHNO3; —CoHsNO;, +H,0 3) CeHgtHNO3; —CeHsNO, +H,0
HHUTpPOITaH HHUTPOOEH301I
p. 3aMeleHus (HUTPOBaHUE) p. 3aMenieHus (HUTPOBaHUE)
14 | 1) M(CHy)=29 -2=58r/monb 1) M(CHy)=2 - 2= 4r/momb
2) v(C)=(0,833-58)/12=4mo1b 2) v(C)=(0,8182- 4) /12 =2momnb
3) v(H)=0,167-58/1 = 8mob 3) v(H)=(0,1818 - 4)/1 =6mo0nb
OtBert: C4Hg OtBet: CoHg

«5» - 17 — 23 6ammos (76 - 100%)
«» - 11 — 22 6ansos (47 — 75%)
«3» - 8 — 10 6amnos (34 — 46%)

«2» meHee 8 OaI0B

Kpurepun onienox




