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INOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHHM Ha YpOBHE CpEAHEro o0Iliero odpazoBaHusi paspaboraHa Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (penepaibHOM
oOpa3oBarenbHONl mporpamMmbl  cpeaHero obmiero ooOpaszoBanus (POII COO), mnpencraBieHHbIX B DenepaibHOM
rocygapcTBeHHOM oOpazoBatenbHOM crangapte COO, ¢ yuérom KoHuenuuu npenojaBaHusi y4eOHOro npeameTra «XUMHs» B
oOpa3oBaTenpHBIX oOpranuzaunusax Poccuiickoit ®Dexepanuu, peamu3yOINIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPAMMBI, H
OCHOBHBIX T0JIOKeHHUH «CTparerun pa3BuThs BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 rona» (Pacnopsxenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMBbl 110 XUMHUH, K ONPEIEICHUIO 001Iel cTpaTeruu 00y4eHusl, BOCIUTAHUS U
pa3BUTHUS O0yJAIOLIUXCS CPeACTBaMU yueOHoro npeameta «Xumus» st 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABUIIN
koHuenryanbHbie nonoxeHuss PI'OC COO o B3auMo00yCIIOBIEHHOCTH LIEJIEH, COIepKaHUS, pe3yJIbTaTOB 00YUEHUS 1
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, MOJIy4aeMO€E BBITYCKHHKaMH OOLIe00pa30BaTEIbHON OpPraHu3alluy, SBISIETCS HEOThEMIIEMOU
4acThi0 MX 00pa3oBaHHOCTU. OHO CIIY’KUT 3aBEpIIAIONIMM 3TallOM peaju3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KJIFOYEBBIX LIEHHOCTEHN, MPUCYIIUX LEIOCTHOW CUCTEME XMMHUECKOro 00pa3oBaHusl. DTU LIEHHOCTU KacaroTCsl IO3HAHUS 3aKOHOB
npupoibl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJbTYphl YEJIOBEKA, a TAKXKE HKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 30pPOBBI0 M MPHUPOAHOH cpene. Peanusyercs xumuueckoe oOpa3zoBaHHe OOydarOIIMXCsl Ha YPOBHE CPEIHEro OO0IIero
oOpa3oBaHMsl CPEJCTBAMHU yYEOHOIO MpeaMera «XUMHs», COAECpKAHUE U MOCTPOEHUE KOTOPOro OMpPENEICHbl B MPOrpaMMe 110
XUMUH C YYETOM CrielM(DUKN HAYKH XUMHUH, €€ 3HAUCHHs B IO3HAHUU MPUPOJIbI U B MaTEPUATBHOM KM3HU OOIIECTBA, & TAKXKE C
y4E€TOM OOIIMX LieJIed M MPHUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHME CUCTEMBbI CpEIHEro oOiiero ooOpa3oBaHus B
Poccuitckon denepanum.

XUMHMS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HaYK UTPaeT 0COOYIO POJIb B COBPEMEHHON LIMBUIIM3AIMH, B CO3JJaHUU HOBOM
0a3bl MaTepUaIbHON KylbTyphl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, B CO3AaHUE
L[EJIOCTHOT'O MIPEICTABIICHUSI 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE MPUPOAbl U YEIOBEKa, KOTOpOEe POPMUPYETCS] B XUMUU Ha
OCHOBE ITOHMMAHHS BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIETO MHPA, OCO3HAHUS B3aWMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHM U BO3MOXXHBIMHU O0JIaCTAMU MPUMEHEHHs. TeCHO B3aUMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKamH, XUMHS
CTajla HEOThEMJIEMOM YacTbi0 MHPOBOW KYJIBTYPhI, HEOOXOAUMBIM YCIOBHEM YCIEHUIHOIO TPyJda M JKU3HHM KaXJIOTO YjeHa
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oOmectBa. CoBpeMEHHasi XUMHsS KaK HayKa CoO3uaTelibHas, KaKk HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pEIIeHUE
rJ100aNbHBIX MPOOJEM YCTOMYMBOTO PA3BUTHUS YEJIIOBEYECTBA — CBHIPbEBOW, JHEPreTHUECKOM, MHIIEBOM, 3KOJIOTHUECKON
0€30MacHOCTH U OXPaHbI 37J0POBBSI.

B coorBercTBUM ¢ OOMMMHM UEISIMH W NPUHIMIIAMH CPEAHEro oO0Iero oOpa3oBaHUS COJIEp)KaHUE MpeaMera
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO MOATOTOBKY OOYy4YalOIIMXCs, HEOOXOAMMYIO UM [UJIsi BBIPAaOOTKH
MHPOBO33PEHYECKUX OPUCHTHUPOB, YCIICITHOTO BKIIOYCHHUS B XKU3Hb COIMYMa, IPOJOJDKEHUS OOpa30BaHUS B Pa3IMUHBIX
00J1aCTsIX, HE CBSI3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

Crpykrypa conepxanusi kypca «Opranuueckas xumusi» u «OOmmass v HeopraHudeckas XuMus» chopMUpOBaHa B
porpaMme IO XMMHHM Ha OCHOBE CHCTEMHOTO TMOJXOJa K H3YYEHHMIO Y4eOHOTro maTepuaia U OOyCJIOBJIEHA HCTOPUUYECKH
000CHOBAHHBIM Pa3BUTHUEM 3HAHUM Ha OMPEACIIEHHBIX TEOPETUUYECKUX YPOBHsIX. B Kypce opraHM4eckod XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHUECKONW TEOpUM CTPOCHUS OpPraHUYeCKUX COCJIMHEHWH, a Takke Ha YpPOBHE
CTEPECOXUMHUYECKUX U DJIEKTPOHHBIX MPEJICTABICHUN O CTpOeHUU BeliecTB. CBelleHHs] 00 M3y4aeMbIX B Kypce BEIleCTBaX Jat0TCs
B Pa3BUTUHU — OT YTJIEBOJOPOIOB J0 CIOKHBIX OMOJIOTMUECKH aKTUBHBIX COeAMHEHUI. B Kypce opraHndeckoil XUMHUH MOIy4YaroT
pazBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIbHBIC MPEIACTABICHUS O XUMHUYECKOU
CBSI3H, KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMOCTU CBOMCTB BEIIIECTB OT MX CTPOCHHS, O XUMHUYECKOW pEaKIIuH.

Envnas cucrema 3HaHWM O BOXKHEWIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHHUM, CBOMCTBAX W NPHUMEHEHUH, a TaKXKE O
XUMUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MNPOTEKaHUs AomojHsAeTrcs B Kypcax 10-11 kmaccoB snemeHTaMu
coJiepKaHus, UMEIOIMMHU KYJIbTYPOJIOTHUYECKUN U MPUKIIATHON XapaKkTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3H
XUMUHU C APYTUMHU HAyKaMH, PacKpbIBAIOT €€ PoJib B MO3HABATEILHON U MPAKTUUYECKOUN NESITeIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUS K IPOIECCY TBOpUYECTBA B OOJACTH TEOPUM M MPAKTUUYECKUX TMPUIIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBS3aHHBIX C XUMHUEH, KPUTUUYECKHU
OCMBICJIMBATh MH(POPMAIMIO U TPUMEHSITh €€ JIJIs MOMOJIHCHUSI 3HAHUH, PEIICHUS WHTEJUICKTYadbHbIX U AKCIEPUMEHTAIbHBIX
HCCJIEI0BATENIbCKUX 3a]1a4.

B mnane pemieHusi 3ajad BOCHUTAHUS, PA3BUTHUS U COIUANM3AIMU OOYYaIOIIMXCSl MPUHATHIE MPOTPAMMON MO XUMUH
MOAXO/IbI K OMPENICICHUIO COAEPKaHUsI U TTOCTPOCHUS TMpeaMeTa MpeaycMaTpuBaroT GOpMUPOBAHNE YHUBEPCATbHBIX YUCOHBIX
JEUCTBUN, WMEIOMMX 0a30BO€ 3HAUCHUE Uil PA3IUYHBIX BUIOB JCATEIBHOCTU: peHIeHUs MpoOjieM, TOWCKa, aHajau3a u



o0pa0oTku uHpOpMaLMU, HEOOXOAMMBIX Il NPHUOOPETEHUs OIbITa MPAKTUYECKOM M MCCIEA0BATEIbCKOW J1E€ATENbHOCTH,
3aHMMAIOLIEN BaKHOE MECTO B IIO3HAHUH XUMUMU.

B mpaxTtuke npenoaaBaHus XUMUU KaK Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs, TaK U Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMsl, IPU ONPEICIICHUN COAEPKATEIBHON XapaKTEPUCTUKHU LIEJIeN U3yueHus MpeIMeTa HallpaBJI€HUEM [IEPBOCTEIIEHHON
3HaYUMOCTHU TPAJAULIMOHHO NPU3HAETCA (OPMUPOBAHUE OCHOB XUMHUUYECKOM HAyKH Kak 00JacCTH COBPEMEHHOTO €CTECTBO3HAHUA,
MIPAKTUYECKON JESITEIbHOCTU YEJIOBEKA M KaK OJHOrO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKON TOUYKU 3pEHUS
TAaKOM MOAXOJ K OIPEACIICHUIO LIEJIEW U3YUYECHUS ITPEAMETA ABJISIETCS BIOJHE OITPABIAHHBIM.

eaun u 3apaun:

['MaBHBIMU LEISIMH U3YyUEHUS TpeMeTa « XuMusi» Ha 6azoBoM ypoBHe (10-11 ki1.) siBysttoTCS:

- (QopMupOBaHHE CUCTEMBbl XMMHUUYECKHX 3HAHUM KaK Ba)XKHEHIEH COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B
OCHOBE KOTOPOH JIe)KAT KIIOUYEBBIE MOHATHS, (PyHAAMEHTAIbHBIC 3aKOHBI M TCOPUH XUMHUHU, OCBOSHHUE S3bIKa HAYKH, YCBOCHUE U
MMOHUMAaHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUN MHPOBO33PEHUYCCKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH WX pa3BUTHUSA U
CTaHOBJICHHSI,

- opMupoBaHUE U pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJIAX TMO3HAHUS BEIISCTB U XUMUYCCKUX PEAKIUN, HEOOXOIUMBIX
JUTSI TIPUOOPETCHHUsSI YMEHHA OPHUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKHUX SBIICHUW, WMEIOIIMX MECTO B TMPHUPOJE, B
MPAKTUYECKON U MOBCEIHEBHOW JKU3HU;

- pa3BUTHE yMEHUW M CIIOCOOOB JCSITEIBHOCTH, CBSI3AHHBIX C HAONIOJCHHEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTA,
coOJro/IeHueM TpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

CopnepkarenpHasi XapaKTepUCTHKA II€JIeM M 3aJad U3Y4YeHHUs TpeIMeTa B MporpaMMe [0 XHMHH YTOYHEHA U
CKOPPEKTHUPOBaHA B COOTBETCTBHUH C HOBBIMH IPHOPUTETAMU B CHCTEME CpeaHero oOmiero obpasoBaHus. B mpemnomaBanun
XUMUU B OOJIBbIIICH CTETICHU OTAAETCS MPEANOUYTCHNE MPAKTUIECKON KOMIIOHEHTE COJIep KaHusl 00yUeHUs, OpPUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeIbHONW OpraHu3alliyi, BJIAACIONIETO HE HAOOpOM 3HaHUW, a (YHKIIMOHAIHLHOU
IPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHHSMHU AaKTHBHOTO TIOJYYCHMs] 3HAHWUA W MPUMEHEHUS UX B PEATbHOU JKU3HH IS
pEIICHUS IPAKTUICCKUX 3a71a4.

B cBsi3u ¢ 3TUM TIpH U3yUYEHUHU TIPEAMETa « XUMHUS» JOMHHHPYIOIIEe 3HaUeHNEe MTPUOOPETAIOT TaKHUE M U 33J1a4H, KaK:



- ajmanTanys OOydJaroluXxcs K YCIOBHSM JAMHAMHYHO Pa3BHBAIOMICTOCS MHpa, (HOPMHUPOBAHHE HHTEIUICKTYaJIbHO DPa3BUTOU
JMYHOCTH, TOTOBOM K CaM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MIPHHITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

- (hopMupOBaHHE y OOyYaIONIUXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIHI), MMCIOIIUX YHUBEPCATHLHOE 3HAYCHHE IS
pa3IMYHBIX BHIOB JACITEILHOCTU: PEIICHUs MpoOJeM, IMOWCKA, aHamu3a W OO0pabOoTKM WHGOpMAIUU, HEOOXOIAMMBIX JIJIs
MPUOOPETEHUS OMbITa JASATEIHLHOCTH, KOTOpas 3aHWMAaeT BaXHOE MECTO B MO3HAHWW XWMHH, a TAKXKE JJIS OICHKH C MO3UIUN
AKOJIOTHYCCKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIIESCTB M XUMHUYCCKUX IMPOIIECCOB HA OPTaHW3M YEJIOBEKA M MPUPOTHYIO
cpeay,

- pa3BUTUE TMO3HABATEJIBHBIX HHTEPECOB, HWHTEIUICKTyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOydYaroUIuXcs: CIOCOOHOCTH
CaMOCTOSATEIILHO TMPHOOpPETaTh HOBBIE 3HAHUSA MO XWMHH B COOTBETCTBHHM C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIOJIB30BATh
COBpPEMCHHBIC HWH()OpPMAIMOHHBIC TEXHOJOTHM JUIsl TOWCKAa W aHalu3a Y4YeOHOW W HaydYHO-TIOMYJSIpHOW WHQpOpManun
XUMHUYECKOTO COJICP KaHMUS;

- (hopMupoBaHHE U Pa3BUTHE Y O0YUYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH,
aKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, MPHU IJIAHUPOBAHUH U MPOBEJACHUN XUMHUECKOTO IKCIIEPUMEHTA,;

- BOCIUTAHUE Yy OO0ydaromuxcs yOexAEHHOCTH B T'yMaHUCTHYECKON HAMpaBIEHHOCTH XUMUU, €€ BaXXHOW POJU B PEIICHHUH
rJI00ANBHBIX TMPOOJIEM PAIMOHATBHOTO TPHUPOAOIONH30BaHUS, TOMOJHEHUS JHEPreTUYECKUX PEeCypcoB U COXpaHEHUs
MPUPOTHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJIMMOCTH OEpeXKHOTrO0 OTHOIIECHHS K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe
MPUOOPETEHUST OMbITA MCIOJIb30BAaHUS TOJYUYECHHBIX 3HAHUU NJI1 TMPUHSATHS TPAMOTHBIX PEIICHUNA B CUTYAIIMSIX, CBSI3aHHBIX
C XUMHYCCKUMU SBJICHUSIMH.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe

B yuebHOM mnane cpeanero oOmiero oopazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJUT B COCTaB MPEAMETHON 00iacTu
«EcTecTBeHHO-HAYyYHBIC TIPEIMETHD).

OO111ee YuCIIO YacoB, OTBEJICHHBIX ISl U3YUYCHHSI XMMHH., Ha 0A30BOM ypOBHE CpPEIHEro 00Iero o0pa3oBaHus, COCTABISAET 68
yacoB: B 10 knacce - 34 gaca (1 gac B Hegento), B 11 knacce 34 yaca (1 gac B Hefento).



COJEPXAHUE OBYUYEHUA

10 KJIACC
OPI'AHUYECKAA XUMUA
Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH
IMpeamer OPraHUuYecKoH XUMMUH: eé BO3HHUKHOBEHUE, pa3BUTHE 151 3HAYEHUE

B IIOJYYECHUH HOBBIX BEIIECTB M MaTepUajoB. Teopus CTpOEHHs OpraHmdeckux coenuHeHnii A. M. byrtnepoBa, €€ OCHOBHBIE
nosnoxeHusi. CTpyKTypHble (OpPMYJIbI OPraHMYECKUX BeEIIEeCTB. ['oMonorusi, uzomepus. XUMHUYECKas CBSI3b B OPraHUYECKHX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBS3H.

IIpencraBiienue o kiaccupukannu OpraHuvdecKux BemecTB. HoMeHKIIaTypa OpraHM4ecKuX COCIMHEHUM (CUCTEMaTUiecKas)
Y TPUBHUAJIbHBIE Ha3BaHUS BAKHEUIIUX MPEICTABUTENEH KJIACCOB OPraHMYECKUX BEILIECTB.

OKCIEepUMEHTAIbHbIE METOJIbI U3YUYEHHUs BEUIECTB M UX MPEBPAIICHUI: O3HAKOMJIEHUE ¢ 00Opa3liaMi OpPraHUYECKUX BEIIECTB U
MaTepuajJaMi Ha UX OCHOBE, MOJICIMPOBAHHE MOJIEKYJ OPraHMYECKUX BELIECTB, HA0JIOIEHUE U ONMMCAHUE JEMOHCTPALIMOHHBIX
OTIBITOB IO NMPEBPAILIEHUIO0 OPraHUYECKUX BEILECTB IIPU HarpeBaHuU (TJIaBJIeHHE, OOYTIMBAaHUE U TOPEHUE).

YraeBoaopoanl.

AJIKaHBbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psl. MeTaH U 3TaH — MPOCTEUIINE MPEACTaBUTEIN AIKAHOB: (PU3UYECKUE U
XUMHUYECKHE CBOMCTBA (peaky 3aMEIIECHUsI U TOPEHHUs ), HAXOKIEHUE B IPUPOJE, MTOJIyYeHUE U IPUMEHEHHE.

AJIKeHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN psiJl. DTUIIEH U MPONUIIEH — MPOCTENIINE NPEICTaBUTENN aJIKEHOB: (hrU3HUecKue
Y XMMUYECKHE CBOMCTBA (peakluuy TuApUPOBaHUs, TAIOTEHUPOBAHUS, TUAPATALNN, OKUCIECHUS U MOJMMEPHU3AIIH), TOTYyYEHUE U
MIPUMEHEHUE.

Aakaauennl: OytaaueH-1,3 u metwnOyraauen-1,3: crpoeHue, BaxkHEHIIIMEe XUMUYECKUE CBOMCTBA (peakiusl MOJUMEpU3aIiN).
[Tony4yeHnue CUHTETUUECKOTO KayuyKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHMS, TOMOJIOTUYECKUNA Psii. ALETUIIEH — MPOCTEHIINI MPeACTaBUTENb aJTKUHOB: COCTAB,
CTpoeHue, (PU3NYECKUEe U XMMUYECKUE CBOMCTBA (PEaKMy THAPUPOBAHUS, TaJIOT€HUPOBAHUS, THAPATALIUU, TOPEHUS ), TOJTYyYEHUE
Y TIPUMEHEHHUE.

Apenbl. benszon: cocraB, crpoeHue, (U3NYECKHE W XHUMHUYECKHE CBOMCTBA (peaklMH TaJOreHUPOBAHMSI M HUTPOBAHMUS),
MoJIlyueHUuEe W MpUMEHeHue. Tonyon: cocmas, cmpoenue, usuueckue u Xumudeckue ce0UCMEa (peakyuu 2ani02eHUpO8anus U
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HUMpPOBAHUs), NoaydyeHue U  npumeHeHue. TOKCUYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXIY YIJIE€BOJOpPOJaMH,
NPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIaCCaM.

IIpupoaHbie UCTOYHMKM YIJeBOAOPOoAOB. [IpupoaHbiii ra3 W momnyTHbie HeQTsAHbIE Ta3bl. HedTh u e€ mpoucxoxiaeHue.
CnocoObl mepepaboTKu He(PTH: TMEeperoHka, KPEeKUHT (TepMHUUYECKHM, KaTaquTuyeckuid), nuponus. [IpoaykTsl mepepabOTKH
He(TH, UX IPUMEHEHUE B MPOMBIIIIICHHOCTH U B ObITY. KaMEeHHBIN yroyib U MPOAYKTHI €ro NepepadoTKH.

OKCIEPUMEHTAIbHBIC METObI M3YYCHHS BEIISCTB M WX MPEBPAIICHHUA: 03HAKOMIICHHE C 00pasllamMu IIacTMacc, KayayKoB U
pe3unbl, komiekuuu «Hedts» u  «Yromp», MOAEIUPOBAHHE MOJIEKYJ] YIJIEBOJOPOJOB U  TaJION€HOMPOU3BOIHBIX,
MPOBEJICHNUE MPAKTUYECKOU PA0OThI: MOJYYCHUE ATUIICHA U U3YUYECHHUE €T0 CBOMCTB.

Pacuérnble 3a1auu.

Brrunciienns mo ypaBHEHHI0 XUMUYECKOW Peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WJIU MPOIYKTa PEaAKIUU
10 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MIPOYKTOB PEAKIIUHN).

Kuciiopoacoaep:kamue oprannyeckue coeMHeHUs

IIpenenbHble 0JHOATOMHBIE CHUPTHI. METaHON W 3TAHOJN: CTPOCHHE, (U3MUECKHME W XUMUYECKHE CBOMCTBA (peakiuu ¢
AKTUBHBIMU METAaJNIaMH, TaJIOT€HOBOAOPOAAaMHU, TOPEHHUE), NMpUMEHEHHE. BoaopoaHbie CBS3M MEXIY MOJEKYJaMH CIUPTOB.
JlelicTBHE METaHOJIa U 3TAaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroartomMHbie CIUPThI. DTUICHTIUKOIb U TIUIEPUH: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE CBOMCTBA (B3aUMOCHCTBUE CO
IICJIOYHBIMA METAJIJIaMH, KaueCTBEHHAsI peaKIlisi Ha MHOTOATOMHBIC ciUpThI). JleiicTBue Ha opranu3M uenoBeka. [[puMeHnenue
[JIMIEPUHA U STUJIEHTJIUKOJIS.

deHoJ1: CTpOEHUE MOJIEKYJIbL, (PU3NYECKUE U XUMUYeCcKue cBoicTBa. TokcuuHoCTh (penona. [lpumenenne penona.

Aabaeruabl u kemoust. DopManbieru, aneranbIeru: CTpoeHue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (PEaKIIuu OKUCICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHbBIC PEAKIINH), MOJyYCHUE U IPUMECHECHHUE.

OaHOOCHOBHBIE Tpede/ibHbIe KAPOOHOBBIE KHMCJIOTbl. MypaBbHHAsT M YKCyCHas KHCJOTBHI: CTpOeHHUE, (PU3HYECKUE U
XUMHUYECKHEe CBOMCTBa (CBOMCTBA, oOOIIME JUIsl Kjacca KUCIOT, peakius dTepuduKaiuu), TMOJTYy4YeHHE U TPUMEHECHHE.
CreapuHOBasi ¥ OJICMHOBAs KUCJOTHI KaK MPEICTAaBUTEIN BBICIIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.

Ciaoxnpie 3(pupbl KaK NPOU3BOJAHbIE KAPOOHOBBIX KHUCJIOT. ['maponus cioxubiX 3¢upos. XKupbl. ['maponus >Kupos.
[Ipumenenue xupoB. buonornyeckas posib KUPOB.




YraeBoabl: cocraB, Kiaccudukanus yrieBoJoB (MOHO-, AW- W ToJucaxapujbl). ['7oko3a — mpocTedimuii MOHOCAXapHi:
OCOOEHHOCTH CTPOEHUSI MOJEKYJbl, (U3MYECKHEe W XUMHUYECKHE CBOWCTBa (B3aumojeictBue ¢ ruapokcuaom menu(ll),
OKHCJICHME aMMHa4HbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBIeHUE, OpPOKEHUE TIIIOKO3bI), HAXOXJEHUE B MPUPOJE,
npuMeHeHue, Ouonorudeckas poiib. @orocunTes. OpyKTO3a Kak U30MEP IIIHOKO3bI.

Kpaxman u nemronosa kak npupoHbie nmoauMepsl. CTpoeHUE KpaxMalia U LeJUTi0JI03bl. PU3NYECKHEe U XUMUYECKHE CBOMCTBA
Kpaxmana (TUAPOJIN3, KAYECTBEHHAs PEAKLIHSI C HOAOM).

OKCIEPUMEHTAIbHBIC METOJbl M3YYEHHWs BEUIECTB M MX MPEBpAlllCHWH: IMPOBEJICHUE, HAOIIOJICHHE W ONUCAaHUE
J€MOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKHUCIEHUE 3TAHOJIA OKCHIOM
Menu(Il)), mMHOTOATOMHBIX CHUPTOB (B3aUMOJeCcTBUE TiuIepuHa ¢ rugapokcuaoM Menu(ll)), ampaeruoB (OKuCIeHUE
aMMUayHbIM pacTBopoM okcuiaa cepedpa(l) u runpokcuaom memau(ll), B3ammonelcTBHEe Kpaxmaia € HOIOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnblie 3a1auu.

Boruncnenus no ypaBHEHHIO XUMHUUECKON peakluu (Macchbl, 00bEMa, KOJIMUECTBAa UCXOIHOTO BEILIECTBA MIIU MPOJYKTa peakluu
10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MIPOIYKTOB PEAKLUN).

A3oTcoaep:kaliue OpraHnyecKue CoeAuHEeHM.

AMMHOKHMCJIOTBI Kak aM(OTepHble oOpraHuueckue coenvHeHus. dusnueckne M XUMHUYECKHME CBOMCTBA aMUHOKHUCIOT (Ha
puMepe riuiuHa). buosornueckoe 3HaueHHEe aMUHOKUCIIOT. [lenTuabl.

Besku kak mOpHUpOJHBIE BBICOKOMOJEKYJSIpHble coenuHeHus. llepBuuHas, BTOpUYHAass M TPETHYHAs CTPYKTypa OEJKOB.
XHUMHUUYECKHE CBOICTBA OEJIKOB: TUIPOJIU3, J€HATYpallls, KAUeCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEepUMEHTAIbHbIE METO/IbI U3YUYEHHSI BEIECTB U MX MPEBPAIICHUI: HAOII0IEHUE U ONTMCAHNE IEMOHCTPALIMOHHBIX OIBITOB:

JeHaTypalus 0elIKOB IPU HarpeBaHUM, I[BETHBIE pEaKIMU OEIKOB.

BbicokoMouiekyJIsipHbIe COeIMHEHUS.

OCHOBHBIE TMOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHMI: MOHOMEp, IMOJUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb
MOJIMMEpU3AINN, CpeAHssl MoJeKylspHas Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN —
MOJIUMEpHU3aIUs U MOJTUKOHCH AU

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUs] BEUIECTB W WX MPEBpaIllleHU: O3HAKOMJIEHME C oOpa3lamMu HNPHUPOIHBIX U
VCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.




11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMUM

XUMHUYECKU 37eMeHT. AToM. flnpo aromMa, M30TOMbl. DNEKTPOHHASI 00O0JOYKA. DHEPreTUYECKUE YPOBHH, MOJYPOBHH.
AToMHBIC OopOuTanu, s-, P-, d- 31geMeHThl. OCOOCHHOCTH paclpeleICHUsT JCKTPOHOB MO OpOUTAISIM B aToMax 3JIEMCHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(MDUTYpaLIs aTOMOB.

[Tepuonuueckuii 3akoH u Ilepronnueckas cucrema xumudeckux siaeMeHToB [[. M. MenneneeBa. CBsi3b MEPHOIAYECKOTO
3akoHa U Ilepuoandeckou cucrembl xuMuueckux 3yiemMeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOECHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB M0 TPyInaM U
nepuogaM. 3HauY€HHE MEPUOANYECKOrO 3aKOHA B pa3BUTUH Hayku. CTpoeHHe BellecTBa. XUMUYECKask CBA3b. BUIbI XUMHUECKOMN
CBsI3U (KOBAJICHTHAsI HEMOJISIpHAS W MOJSIpHAs, UOHHAs, MeTaluIM4eckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW XWMHYECKON
cBsi3u (OOMEHHBI M JOHOPHO-aKIENnTOpHBIM). BomopomHas cBsi3b. BaneHTHOCTh. aekTpooTpuriateabHOCTh. CTeneHb
OKHcCJeHUs. IOHbI: KAaTUOHBI 1 AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEMIECTBA. | UIIbI KPUCTAJUIMYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue 0 qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B PaCTBOPE.

Knaccudukanusa HeopraHmyeckux coeauHeHud. HoMeHknarypa HeopraHM4ecKuxX BellecTB. ['eHernueckas CBS3b
HEOPraHMYECKUX BEILECTB, TPUHAIICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuueckas peaknus. Kimaccupukanus XUMUYECKMX pEaKIMii B HEOPraHUYECKOW W OPraHMYecKOW XHMHH. 3aKOH
COXPaHEHHMs MACCHI BELLECTB, 3aKOH COXPAaHEHUsS U NIPEBPALLCHUS SHEPTUU TP XUMUYECKUX PEAKIUSAX.

CKopOoCTh peakinu, € 3aBUCUMOCTb OT pa3InyHbIX (akTopoB. OOpaTuMbie peakiuu. XUMHIeckoe paBHoBecue. MaKkTophl,
BIIMSIFOIIME HA COCTOSIHUE XUMUYECKOTO paBHOBecus. [Ipunuun Jle [larense.

Onextponutryeckas nuccormarusa. CuimpHble W cla0bie d7eKTposuThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KHCIAS,
HEUTpabHasi, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCIepUMEHTAIbHBIE METOJbI M3YUYEHHS BEIIECTB M WX MPEBPAIICHUM: AeMoHCTpalus Tabaui «llepuonuueckas cucrema
xumudeckux snemeHtoB [[. M. MenpaeneeBa», u3yueHue Mojesieldl KPUCTAUIMYECKUX PEIIETOK, HAOJMIOJEHHE M OIKCaHUE

JIEMOHCTPAIIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3JIoKEHUE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUM KaTaau3aTopa, ONMpeacieHIe
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Cpeabl pacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBLHOTO WHIUKATOpPA, PEaKIMd HOHHOTO 0OMEHa), MPOBEJACHUE MPAKTHIECKOMN
paboThl «BimstHue paznuyHbIX GaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIHM.

PacuéTHbIC 3a1a4H.

PacyéTrel 0 ypaBHEHUAM XMMHUYECKHUX PEAKIUM, B TOM YHUCIEC TEPMOXMUMHUYECKHUE PACUETHI, pacU€Thl C MCIOIB30BAHUEM
TIOHSATHS «MacCOBasl JI0JISI BEIIECTBAY.

Heopranuveckasi xumms

Hemeramner. Ilonoxenue HemertamioB B llepuomnueckor cucremMe xumuueckux siaemeHToB [, M. MenpaeneeBa u
OCOOCHHOCTH CTPOEHHUS aTOMOB. PU3UYECKHE CBOMCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAIOB (HA IMpUMEpe KUCIOPOa, CEpHI,
dbochopa u yrinepoaa).

XHWMHUYECKHE CBOWCTBA Ba)XHEHIIMX HEMETAUIOB (TaJoreHoB, CEpbl, a3oTa, Qocdopa, yriaepoga U KpPEMHUSI) U HX
coeIMHEHUN (OKCHUI0B, KUCIOPOICOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprumeHeHnEe BaXXHEUIIINX HEMETAIUIOB U X COCAUHECHUM.

Meramnsl. [lonoxxenne metamwioB B Ilepuoaudeckoi cucreme xumuueckux sjaeMeHToB [[. M. Menneneea. OcobeHHOCTH
CTPOCHHSI DJICKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmme ¢usndeckue cBoiictBa MeTauioB. CIuiaBel METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METaJIOB.

XHWMHUYECKHE CBOMCTBA BAXHEHUIIINX METAUIOB (HATPUM, KaJIUMM, KAJIBIIUN, MAarHUM, aTFOMUHUN, IIUHK, XPOM, KEJI€30, MEb)
U UX COCIUHCHUIM.

OO6mume crnocoObl oydyeHust MeTaJIoB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCHEPUMEHTAIbHBIC METOJbl M3YYEHHS] BEUIECTB M WX MPEBPALICHUN: WM3YyYEHUE KOJUIEKIUMUA «MeTaibl U CIUIaBbI»,
00pa3IoB HEMETAJIOB, PEIICHUE YKCIEPUMEHTAIBHBIX 3aj]a4, HAOII0JICHUE U OMUCAHUE JEMOHCTPAIMOHHBIX U JIa0OPaTOPHBIX
OTBITOB (B3aMMOJICUCTBUE TUJAPOKCHIA ATIOMHUHHUSA C PACTBOpPAMHU KUCIOT M IIEI0YeH, Ka4eCTBEHHbIC PEAKIIMM Ha KaTHOHBI
METAJIJIOB).

PacuéTHbIC 3a1a4M.

Pacuétel Maccel BemiecTBa WM 00bEMaA Ta30B MO WM3BECTHOMY KOJWYECTBY BEIIECTBA, Macce WJIM OOBEMY OJHOTO U3
Y4aCTBYIOIIMX B PEAKIIMM BEIIECTB, pacy€Thl Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJAYKTOB pEaKIMU, €CIW OJHO U3
BEIIECTB UMEET ITPUMECH.
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Xumus U *ku3Hb Poiib XMMuUU B 00€CTIE€UEHUU SKOJOTUYECKOM, PHEPreTUUYECKON M MUILEBONH 0€30MacHOCTH, Pa3BUTHH
MeauUuuHbL. [IOHATHE O HAYYHBIX METO/IAaX MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUN.

[IpeacraBnenus: 00 oOUUX HAYYHBIX TPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUs! BaKHEHUIITUX BEIIECTB.

UYenoBek B MUpE BEILIECTB U MATEPUAJIOB: BAXKHEHIIINE CTPOUTENIbHBIE MAaTEpUAJIbl, KOHCTPYKIIMOHHBIE MaTEpHUabl, KPacKH,
CTEKJI0, KEpaMHKa, MaTEPHUAJIbI JIs1 AJIEKTPOHUKH, HAHOMATEepHUaIbl, OPraHUYECKUE U MUHEPAJIbHbBIE YI0OpEHHUS.

XuMus 1 3JJ0pOBbE YEIIOBEKA: MPaBUiIa UCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, MpaBuiia 0€30MacHOr0 UCIIOIb30BaHUs
MpenapaToB OLITOBOM XUMHUU B ITIOBCETHEBHOM KU3HH.

MeXnpeIMETHBIE CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBA3€H MPU U3yYEHUHU OOIIeH U HeoOpraHnyeckord xumMuu B 11 Kjacce ocymecTBiseTcs yepes
HCIIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK M IMOHSATUH, SABIAIONIMXCS CUCTEMHBIMHU ISl OTAEJIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAaydHbIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHs, aHalW3, CHUHTE3, KiaccuuKaius,
NEePUOANYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOICIMPOBAaHNE, U3MEPEHUE, sBIeHre. DPU3nKa: MaTepusi, SHEPTUs, Macca, aToM,
AJIEKTPOH, MPOTOH, HEHUTPOH, WOH, M30TOI, PATAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEUIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHWE BEIECTBa, (PU3NUECKUE BEJIMYMHBI U €AMHULIBI UX U3MEPEHUs, CKOPOCThb. BHONOrHs: KiIeTka, OpraHusM,
sKocucTeMa, brocdepa, MaKpo- 1 MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OPraHU3ME.

["'eorpaduisi: MuHEpasbl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIINBO, PECYPCHI.

TexHomorus:  XMUMHUYECKass  NPOMBINUIEHHOCTb,  METAJUIYpPrus,  IMPOU3BOJACTBO  CTPOMUTENIBHBIX  MaTEPHUAJIOB,
CEJIbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MUILIEBAs MNPOMBIIIJIEHHOCTh, (hapMaleBTUUYECKas MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO
KOCMETHUYECKHX IMPENAPaTOB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, JJIIEKTPOHHAS! TPOMBIILIECHHOCTh, HAHOTEXHOJIOTHH.

11



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA BA3OBOM YPOBHE
CPEJHETI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYalOIMMHUCS TPOrpaMM CPEJAHEro OOIero
oOpazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM). HaydHO-METONMYeCKOW OCHOBOM s  pa3pabOTKH
IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MIPOTPAMM CPEIHETO 00111eT0 00pa30BaHuUs SIBISETCS CUCTEMHO-JEATEIbHOCTHBIN MOXO/I.
B cooTBeTCTBUM C CHCTEMHO-AESATEILHOCTHBIM MOJX0/I0M B CTPYKTYPE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMeTa « XUMUsDH
Ha YpPOBHE CPEeHEr0 00111er0 00pa30BaHuUs BBIICIICHBI CACAYIOIIUE COCTABIISIONIUE:

- 0CO3HaHUE OOYYaIOIUMUCS POCCUHUCKOM IrpakAaHCKOW UJICHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICIICHUIO;

- HAJIMYKME MOTHUBAIMU K OOYYEHUIO;

- IICJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TUYHOCTU HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH M UCTOPUUYECKUX TPAJAUIIUMA
0a30BOI1 HAYKN XUMHH;

- TOTOBHOCTb U CTIOCOOHOCTh 00YYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH,
MPUCYIIIUMHU [IETTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHuUs;

- HaJTM4YKe MPaBOCO3HAHUSI KOJIOTUUECKON KYJIbTYPhI U CIIOCOOHOCTH CTABUTH 1IETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TMpeaMeTa «XHUMHUS» JOCTUTAIOTCS B E€IUHCTBE Y4YeOHOW U BOCIMTATEILHOMN
NEATEeIbHOCTU B COOTBETCTBUM C TYMaHUCTUUECKUMHU, COIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U UjcaIaMu
POCCUHCKOTO Tpa)KJaHCKOTO OOIIECTBa, MPUHSATHIMA B OOIIECTBE HOPMAMHU M TpPaBWJIAMH TOBEACHUS, CHOCOOCTBYIOIIUMU
MpoIeccaM CaMOTIO3HAHMUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH O0yJarOITUXCSI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHMS TMpeaMeTra «XUMHUS» OTpPaKarT CPOPMHUPOBAHHOCTH OIbITA IMO3HABATEIILHOM U
MPAKTUYECKON JEATEIbHOCTH 00YUYArOIIUXCS 110 Peain3alliy MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI:

- OCO3HaHUs 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00A3aHHOCTEN, YBAXKCHUS K 3aKOHY U TTPaBOMOPSIAKY;

- PEJICTABJICHUS O COLIMAIBbHBIX HOPMax M MPaBHJIaX MEKIMYHOCTHBIX OTHOIIEHU! B KOJUIEKTHUBE;
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- TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIBHOCTH MPU CO3AAHUM YYEOHBIX IIPOEKTOB, PELICHUM YYEOHBIX U
[IO3HABATEJIbHBIX 3314, BBIIIOJHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH NOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHMSI, JJOTUKY M apTyMEHTHI JPYrUX IpPHU aHAIM3€ PA3IUYHbIX BUJOB
y4eOHOMU JesITeIbHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUS

- IEHHOCTHOTO OTHOIIEHUS K UCTOPUUECKOMY U HAyYHOMY HACJIETUIO0 OT€UECTBEHHON XUMMUU;

- YBOXXCHHSI K TIPOIIECCY TBOPUYECTBA B 00IACTH TEOPUH U MPAKTUIECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO JTOCTHKCHUS
HAyKH €CTh pPe3yJbTaT JJIMTEIbHBIX HAOIIOACHHHN, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TTOCTOSTHHOTO TPpyAa YYE€HBIX U
MPAKTHUKOB,;

- MHTEpeca W TO3HABATEIHHBIX MOTHBOB B TOJYyYEHUH W TOCIEAYIONIEM aHaIH3e MHPOPMAIMU O MEPEAOBBIX JOCTHIKCHUIX
COBPEMEHHOW OTEUYECTBECHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIUTAHNS

- HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MMOBEACHHUS;

- CIOCOOHOCTH OLIEHUMBAaTh CUTYallUM, CBSI3aHHbIE C XHMHMYECKUMHU SIBICHUSMH, U TPUHUMATh OCO3HAHHBIE pELIEHUS,
OpPUEHTHPYSICh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- TOTOBHOCTH OILICHMBAaTh CBOE IMOBEACHHWE M MOCTYNKH CBOMUX TOBApHUIIEH € MO3ULMNA HPABCTBEHHBIX M IPABOBBIX HOPM U
OCO3HaHUE MOCIEACTBUNA ITUX MOCTYIIKOB,;

4) hopMupoOBaHUS KYJbTYPHI 310POBbSI:

- TIOHMMaHHUs IICHHOCTEH 3J0pOBOTO M 0€30MacHOro oOpas3a KU3HU, HEOOXOIWMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K
COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/10POBbIO;

- cOOITIOICHM S TPAaBUIT 0€30M1ACHOTO OOpAIlEHMSI C BEIIECTBAMU B OBITY, IOBCEIHEBHON U3HU U B TPYJIOBOH ESITEIILHOCTH;

- TIOHMMaHUs IIEHHOCTH TPAaBHWJI HHIWBUIYaTHLHOTO W KOJUICKTHBHOTO OE30MAaCHOTO MOBEACHHUS B CHUTYAIHsIX, YIPOXKAIOIINX
310POBBIO U KWU3HU JIKOJIEH;

- OCO3HAHHUS MOCIICACTBUI 1 HEMPUITUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KypeHHs);

5) TpyA0BOro BOCIIUTAHUSI:

- KOMMYHHUKAaTUBHOM KOMIETEHTHOCTH B Y4€OHO-HCCIIEAOBATEIbCKON NEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U
APYTUX BUAAX EATEIbHOCTH;
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- YCTaHOBKHM Ha aKTMBHOE€ YYaCTHE B PEIICHUU MPAKTUUYECKUX 3aJlay COIMAIbHOW HANpPaBJICHHOCTU (B paMKax CBOEro Kiacca,
IIKOJIBI);

- UHTEepeca K MPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuil pa3ziaudHOro pojaa, B TOM YHCJIE€ Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX
3HAHUU 110 XUMUU;

- YBOKEHUS K TPYLY, JIOISIM TPYJla U PE3yJIbTaTaM TPYLOBOM AEATEIbHOCTH;

- TOTOBHOCTHM K OCO3HaHHOMY BBIOOPY WHIWBHIYyAJIBHOW TpaceKTOpUHM OOpa3oBaHWs, Oyaymiedl mpodeccuu W peanu3anuu
COOCTBEHHBIX JKW3HEHHBIX IJIAHOB C YYE€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEM K XUMHUHU, UHTEPECOB U MOTPeOHOCTEN
00IIIeCTBA;

6) 3K0JI0rH4ecKOr0 BOCITUTAHUSI:

- DKOJIOTHYECKH 11€JIECO00Pa3HOr0 OTHOIIEHHUS K TPUPO/IE, KAaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

- IOHUMAaHUS TJIO0AJTBFHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM, BIUSHUS YIKOHOMUYECKUX MPOILIECCOB HAa COCTOSIHUE TTPUPOTHOM
Y COLIMATIBLHOU CPEJIbL;

- OCO3HaHUA HEOOXOAMMOCTH WCIOJb30BAHMUSI  JIOCTHKEHUM XUMHHM I8 PEHIeHUS  BOMPOCOB  PAIlMOHAIBHOTO
MIPUPOIOTIONb30BAHUS;

- AKTUBHOTO HEINpUATUSA JACUCTBUM, NPUHOCAIIMX BpEI OKPYXKAKMIEH MNPUPOJHOM Cpele, YMEHHUsS MPOrHO3UPOBATH
HeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMACMBIX ACHUCTBUHN U MPEIOTBPAIIATh UX;

- HaJguyus Pa3BUTOrO HSKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpPbl, OINbITa JACSATEIbHOCTU 3KOJOTHYECKOMN
HaIlpaBJICHHOCTH, YMEHHUSA PYKOBOJCTBOBATHCS HMH B II03HABATEIIbHOM, KOMMYHUKATHBHOM U COLMAIbHOW IPAKTHUKE,
CITOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSITh UC0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOT'0 MIO3HAHUSI:

- c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU U OOIIECTBEHHOM
MPaKTUKH;

- TIOHUMaHUS CHEU(UKA XUMUU KaK HAyKH, OCO3HaHUs €€ poysii B (JOPMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS,
CO3/IaHUM IIEJIOCTHOTO TMPEACTaBICHUS 00 OKPYKaIoIeM MHUpPE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPOOJIeM COXpaHEHUs PUPOTHOTO PABHOBECHS;

- yOeXXIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JIJII COBPEMEHHOW ITUBUIIM3AINK: B €€ T'YMAaHUCTHYECKOW HAMpPaBIEHHOCTH W
BOXHOW pPOJHM B CO3/IaHMHM HOBOM 0a3bl MaTepUaIbHOM KYJIBTYphI, PEHICHWU TJIOOAIBHBIX MPOOJIEM yCTOWYHUBOTO PA3BUTHS
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YeJI0OBEYECTBA — ChIPHEBOM, YHEPTETUUECKOM, MUIEBOM M DKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI, 00eCIIeUeHUH
YCJIOBUH YCIEIIHOTO TPYAA U KOJOTHYECKH KOM(DOPTHON )KU3HU KaXKI0TO YIeHa O0IecTBa;

- €CTEeCTBEHHO-HAyYHOW TPaMOTHOCTH: MOHMMAHHS CYIIHOCTH METOJOB IO3HAHMSA, HMCIIOJIB3YEMbBIX B €CTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH MCIIOJIb30BaTh MOJTyYaeMble 3HAHUS JIJIsl aHaN3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEro MUPA U MPOUCXOASIINX B
HEM W3MEHEHHI, YMEHUs JieNaTh 0OOCHOBAHHBIE 3aKIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOMIMXCS JAHHBIX C LEJbIO
MOJTyYEHUs JOCTOBEPHBIX BHIBOJIOB,;

- CIOCOOHOCTHU CaMOCTOSITENTFHO MCIIOJIb30BATh XUMHUECKHUE 3HAHUSA IS PEIICHUS TPOOJIEM B PEabHBIX )KU3HEHHBIX CUTYAIIHAX;
MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON IE€ATEIbHOCTH;

- TOTOBHOCTH U CITOCOOHOCTHU K HETIPEPHIBHOMY 00pa30BaHUIO U CaMO0OPa30BaHNIO, K AKTUBHOMY TOJTyYEHHUIO HOBBIX 3HAHUH 11O
XHUMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTAMU;

- HHTEpeca K 0COOEHHOCTSM TPyJa B Pa3iIMYHbIX cpepax mpodecCHOHATBbHOMN AESITETbHOCTH.

METAIIPEAMETHBIE PE3YJIBbTATBI

MetanpeameTHble pe3yiabTaThl OCBOEHHUS Y4EOHOTO npeaMeTa « XMMUs Ha YPOBHE CPEAHETO 001IEro o0pa3oBaHMsl BKIIOYAOT:

- 3HauMMble 11 (OPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHayYHbIE
MOHSTHS, OTPAXKAIOIINE HETOCTHOCTh HAyYHOM KapTUHBI MHUpa U ClieUU(UKY METOIOB MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (Marepus, BELIECTBO, 3HEPIHUsd, SIBICHUE, MPOILECC, CUCTEMa, HayuHbIM (aKkT, NPUHLUI, TMIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHUE, HAOIIOIEHNE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

- YHUBEpCaJibHbIE yueOHbIe IeCTBUS (II0O3HABATENbHbIE, KOMMYHUKATUBHbBIC, PETYIISTUBHBIE), oOecneunBaroume popMupoBaHue
(YHKIHMOHAJIBHOM rPaMOTHOCTH M COLIMAJIBHON KOMITETEHLIUU 00YyYarouXcsl;

- CIIOCOOHOCTH 00YYaIOIIMXCSl UCMOJb30BATh OCBOCHHBIE MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIC
y4eOHBIC ICUCTBUS B MO3HABATEILHOM M COIIMATIBLHOM MPAaKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YYEOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
pEryJIsiTUBHBIMU JNEUCTBUSMH.
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OBnaneHne YHUBEPCAJILHBIMHA yqeﬁHbIMI/I NMO3HABATEJIbHBIMHU A€MCTBUSIMM

1) 6a30Bble JIOrHYEeCKHE TeHCTBHA:

- CAMOCTOSTENBHO (POPMYJIUPOBATH U aKTyaJIU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

- ONPENENATh LEIN EATEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX JOCTUKEHMSI, COOTHOCUTH PE3YJIbTAThl JIEATEIBHOCTH C
MOCTaBJICHHBIMU LIEIISIMHU;

- WCTOJB30BaTh MPU OCBOCHUHM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACHATH XapaKTEepPHbIC MPU3HAKH TMOHITHH U
YCTaHaBIMBATh UX B3aMMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MMOHSATHS AJIs1 OOBSICHEHHSI OTACTBHBIX ()aKTOB U SIBICHUH;
BBIOMpATh OCHOBAHMS U KPUTEPHUHU IS KJIACCU(UKALIMY BEIIECTB U XUMHUECKUX PEaAKIIN;

- yCTaHABIUBATh NPUYNHHO-CIIEICTBEHHBIC CBSA3H MEXKIY U3y4aeMbIMU SIBICHUSIMU;

- CTPOMTD JIOTUYECKUE PACCYX ACHUS (MHIYKTHBHBIC, IETYKTUBHBIE, IO aHAJIOTHH), BBISIBIATh 3aKOHOMEPHOCTU U TIPOTHBOPEYUHUS
B PaCCMaTPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH BHIBOJIBI U 3aKIIIOUCHUS;

- NPUMEHSATh B IIPOLECCE IO3HAHUA, HCHOJIb3yeMbleé B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, MpeoOpa3oBbIBATH
MOJIEJIbHBIE MTPEICTABICHUS — XUMUYECKHUM 3HaK (CUMBOJI) 3JIEMEHTa, XuMuieckas GopMylia, ypaBHEHHUE XUMUUYECKON peaKkIuu —
IpU pEIICHUH Y4eOHBIX MO3HABATEJIbHBIX M MPAKTUYECKUX 3a/lay, NMPUMEHSATh Ha3BaHHBIE MOJEIbHBIC IMPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a3oBbI€e MCCIeI0BaTEIbCKHE e CTBUA:

- BJIaIETh OCHOBaMU METOJI0OB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEaKLni;

- (opmynupoBaTh ENM W 33JaYd UCCICJOBAHMS, WCIIOJIB30BATh IOCTABICHHBIE M CAMOCTOSITENHFHO CHOPMYTUPOBAHHBIC
BONPOCHI B KadecTBe HMHCTPYMEHTa IIO3HAHWUS W OCHOBHI s (POPMHUpPOBAHUS THIOTE3bl 1O TPOBEPKE MNPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHMIA;

- BJAJeTh HABBIKAMH CaMOCTOSITEIILHOTO IIJIAHUPOBAHUS M TIPOBEACHHS YUYEHWYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUSI HaOMoAaTh 3a XOJOM MPOIECCa, CAMOCTOSATEIBLHO MPOTHO3MPOBATH €ro pe3ynbTar, (opMyaupoBaTh 000OIIEHUS U
BBIBOJIBI OTHOCUTEIHHO TOCTOBEPHOCTH PE3yJIHTATOB UCCIIEIOBAHUS, COCTABIISTH 0OOCHOBAHHBIN OTYET O MPOAEeTaHHON padoTe;

- MpUOOPETaTh OMBIT YICHUUYECKON MCCIEAOBATEIBCKON M MPOSKTHOW NEATEIHHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUSI TPAKTUUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS.

3) pa6ora ¢ ungopmaunmeii:
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- OPUEHTHUPOBATHCA B PA3JIMYHBIX MCTOYHMKAX HMH(OpManMu (HaydyHO-TIOMYJIIpHAs JUTEpaTypa XHMUYECKOTO COJEpKaHUs,
CIpaBOYHbIE MOCOOMs, pecypcbl MHTepHeTa), aHaIuM3MpoBaTh HMH(OPMALMIO PA3NIUYHBIX BUJAOB U (OPM IPEICTaBICHHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

- (opmynupoBaTh 3ampoChl U MPHUMEHSATH pa3jIMYHblE METOAbl IPU IMOHMCKE M OTOOpe HH(pOpManuu, HEOOXOOUMOW i
BBINOJIHEHNS YUE€OHBIX 3a7a4 ONpeAeIEHHOrO TUIIA;

- IPUOOPETATH OMBIT UCIIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U PA3IUYHBIX MOMCKOBBIX CHCTEM;
CaMOCTOATENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpeAcTaBiIeHUs HHPoOpMauuu (CxeMbl, TpaduKu, AUArpaMMbl, TaOJIHIIBI,
PUCYHKH U JIPYTHUE);

- MCIOJIb30BaTh HAYyYHBIN A3BIK B KaU€CTBE CPEJCTBA MpU pabOTe C XUMUYECKON MH(pOpManuen: MPUMEHATh MEXIPEIMETHBIE
(pu3nueckne u MaTeMaTUYECKUE) 3HAKH U CUMBOJIBL, (POpMYJIbI, a00OpeBUATYpbI, HOMEHKIATYPY;

- HCTI0JIB30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OBaanenue YHHBepPCAJIbHbIMH KOMMYHHMKATUBHBIMH NedCTBUAMMU:
-3a/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKAaeMOW TEMbl B XOJ€ Juajiora W/Wiu AUCKYCCUH, BBICKAa3bIBATh UAEH, (HOPMYIUPOBAThH
CBOM IPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MTPEIJIOKEHHON 3a/1a4K;

- BBICTYIIATh C NPE3EHTAUUEN pe3ybTaTOB IO3HABATEIBHOW ACSATENBHOCTH, MOJYYEHHBIX CAMOCTOSTENBHO WJIM COBMECTHO CO
CBEPCTHUKAMM NPHU BBIIOJHEHUH XMMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON paboThl MO HUCCIEI0BAHUIO CBOMCTB M3y4aeMbIX
BELIECTB, peajiu3allii y4eOHOTO MpoeKTa U (POPMYIMPOBATH BBIBOABI MO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYyTEM
COTJIACOBAHUS MO3UILMNA B X0/1€ 00CY)AEHUS U 0OMEHa MHEHUSIMH.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

- CaMOCTOSITENbHO IUIAHUPOBATH U OCYIIECTBIATH CBOKO ITO3HABATEJBHYIO NEATEIBHOCTb, OINpenesss €€ Leau M 3a1ayd,
KOHTPOJIMPOBATh U 10 MEpPEe HEOOXOAUMOCTH KOPPEKTUPOBATH Mpe/jiaraeéMblii aJrOpUTM JEHCTBUN MPHU BBIMOJTHEHUH YUYE€OHBIX U
MCCJIEI0OBATENbCKUX 3a/a4, BbIOMpaTh Hanbosee 3((EKTUBHBIN cOCO0 MX peleHUs ¢ YYETOM MOJYyYEHUsS HOBBIX 3HAHUWA O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

- OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JAESATEIIBHOCTA HA OCHOBE CAMOAHAIIN3A U CAMOOLIEHKHU.
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INPEJMETHBIE PE3YJIBTATBI
10 kaacce

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « Opranuyeckasi XuMHs» OTPaXKaroT:

- c()OPMUPOBAHHOCTH MPEJCTABICHUNA O XMMHUYECKON COCTABISIONICH €CTECTBEHHO-HAy4YHON KAapTHUHBI MHpA, POJIH XUMHUU B
MO3HAHWU SIBIICHUA MTPUPOABI, B (POPMUPOBAHMM MBILUIEHHS U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIMOHAJbHON TIPaMOTHOCTH,
HEOOXOAMMOW Il PEIICHHS] NPAKTUYECKUX 3aad U HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

- BJIAJICHUE CUCTEMON XMMHMYECKHX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOINOJATAIOIINE MOHATUS (XUMUYECKUW 3JEMEHT, aToOM,
AJIIEKTPOHHAsI 000JI0YKA aToOMa, MOJIEKYJIA, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas CBSI3b, CTPYKTYpHast GopMmyiia
(pa3BépHyTasg U COKpal€HHas), MOJb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, YIJIEPOIHBIN CKeNeT, (yHKUHOHAIbHAS TPYIIA,
paguKai, U30MEpUs, U30MEPHI, TOMOJOTUUYECKUN PsLl, TOMOJIOTH, YIVIEBOJAOPOABI, KUCIOPOA U a30TCOAEPIKALLIUE COCIAUHEHMUS,
MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIMHEHHs); TEOPUM M 3aKOHBI (TEOpUS CTPOCHMS
opraHu4eckux BemectB A. M. byTiepoBa, 3aK0OH COXpaHEHUsI MACChI BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMUU;
MHUPOBO33pPEHYECKUE 3HAHHUs, JeXKalMe B OCHOBE IIOHMMaHUA IPUYMHHOCTH M CHUCTEMHOCTM XMMHUYECKHUX SBJICHHH,
(dakToNIOrnuecKue CBEACHHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEHHH U OE€30MACHOM HCMOJIb30BAaHUM BaKHEHUIINX OPraHMYECKUX
BELIECTB B ObITY U MPAKTUYECKOM IeATEIBHOCTH YEI0BEKa,

- c(hopMUPOBAHHOCTh YMEHUU BBISBIATH XAPAKTEPHbIE MPU3HAKWA TMOHSITHM, YCTAaHABIMBATH WX B3aWMOCBSI3b, MCIOJb30BaTh
COOTBETCTBYIOIIME OHATHUSA IPY ONTMCAHUM COCTABA, CTPOCHUS U NIPEBPALIEHUN OPTAHUYECKUX COEAUHEHN;

- c(hopMUPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYI0 CUMBOJMKY JJIsi COCTABJICHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaAIIEHHOW) (POPMYJ OPraHMYECKUX BEIIECTB M ypaBHEHUM XMUMHUYECKHX PEAKIWNA, U3rOTaBIMBATH MOJCIH
MOJIEKYJI OPTaHUYECKUX BELIECTB JUJIS MIUTIOCTPALIMA UX XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

- c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIJIC)KHOCTh U3YYEHHBIX OPraHUYECKHUX BEIIECTB MO UX COCTABY U CTPOCHHIO
K  OMNpeAeNéHHOMY  Kjaccy/Tpymnne  coequHeHUuH  (YrJieBOJAOPOIbl, KHUCIOPOA M  a30TCOAEp)KAIME  COEIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHMS), 1aBaTh UM Ha3BaHus 1o cuctemarndeckod HomeHnknatype (IUPAC), a takxke nmpuBOIUTH
TPUBHAJIbHBIE HA3BaHUs OTAEIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOMUIIEH, alleTHUIICH, STUJICHTJIMKOJIb, TIUIEPUH, (PEeHoI,
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(dbopmainiblierus, aleraibAerul, MypaBbUHasl KUCIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0OK03a,
bpykTO3a, Kpaxmall, IeII0JI03a, TJIUIHH);

- c(hopMUPOBAHHOCTH YMEHUS ONPENIETSATh BUIbI XUMUUYECKON CBS3U B OPTaHUYECKUX COECIMHEHUAX (OJIMHAPHBIEC U KPATHBIE);

- c(OpMUPOBAHHOCTb YMEHHS MPUMEHATH IOJOKEHUS TEOPUM CTPOEHHUs opraHuueckux BemiectB A. M. bytneposa mis
00BsSCHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

- c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PUINYECKUE M XHUMHUYECKHE CBOMCTBA THUIUYHBIX
MpEICTAaBUTENCH Pa3TUYHBIX KJIACCOB OPraHMYECKHMX BEIIECTB (METaH, 9TaH, ITHJEH, NMPONWICH, aleTWieH, OyramueH-1,3,
MeTunoyTaaueH-1,3, 0eH30, METaHOJ, 3TAHOJ, STUJIEHIJIMKOJb, NIMIEPUH, (EHOJI, alleTalbJIeruj, MypaBbuHas M YKCyCHas
KHCJIOTBI, TJIIOKO3a, KpaxMall, LEeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WIIIOCTPUPOBATh FEHETUYECKYIO CBS3b MEXAY HHUMH
YPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUHN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

- ¢(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKHU YTJIEBOAOPOAHOTO ChIphbs (HEDTh, MPUPOHBIN ra3, yrojihb), CIOCOObI
UX Mepepad0TKHU U MPAKTHYECKOE MPUMEHEHNE MTPOTYKTOB MEPEPAOOTKY;

- ¢cOpMUPOBAaHHOCTh YMEHUM MPOBOJUTH BBIYUCICHUS M0 XUMUUYECKUM YPAaBHEHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOTHOTO
BEUIECTBA WJIM TNPOAYKTa pEaKUUh IO HU3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEILECTB
WJIM TIPOAYKTOB PEAKIIHH );

- ¢(hOPMUPOBAHHOCTh YMEHHI BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMS, UCTIOIb3YEMBIX B XUMHUH
IpU U3YYEHUU BEIIECTB M XUMHUYECKHUX sBJICHUH (HAOJIOJIeHUE, M3MEpPEHUe, HKCIEPUMEHT, MOJEIUPOBAHUE), UCIOIb30BaTh
CUCTEMHbIE XUMUYECKHUE 3HAHUS JJIsI IPUHATUS PEIICHUI B KOHKPETHBIX JKM3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

- ¢(hopMUPOBAHHOCTHh YMEHHI COONIOAATHh MpaBUJia MOJb30BAHMS XMMUYECKOM MOCYAOW W J1abOpaTOpHBIM 00OPYJOBAaHUEM, a
TaK)Ke MpaBuiia OOpallleHHs] C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX XMUMHYECKUX
OTIBITOB;

- c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATh M BBINOJHIATH XUMUYECKUM SKCIIEPUMEHT (TIPEBPAILEHUS OPraHUYECKUX BEIIECTB
IIpY HArpeBaHUM, MOJyUYeHHE STUJICHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMK OPraHUYECKUX BEUIECTB, JCHATYpalUs
OCJIKOB MpU HArpEeBaHUH, LIBETHBIC PEaKIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIaMH TEXHUKH OE€30MACHOCTU MpU OOpaIeHUU C
BEIIIECTBAMH U JaOOpPaTOPHBIM 000OPYIOBAaHUEM, MPEACTABIATh PE3YIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GopMe 3aIrucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIINN U (HOPMYITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;
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- c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKU aHAIM3UPOBATH XMMHUYECKYI0 MH(POPMAIIHIO, MOJIYYaeMyl0 U3 Pa3HbIX MCTOUYHUKOB
(cpenctBa MmaccoBoit nHGopmaiu, IHTepHET U APyTUXx);

- c(hOpPMHUPOBAHHOCT, YMEHUU COONIOAATh MpaBuia HKOJOTUYECKU 11eJIecCOOOpPa3HOro TMOBENCHUS B OBITY W TPYAOBOU
JESTEIBHOCTU B IEJISIX COXPAHEHHUS CBOETO 3JI0POBbA U OKPYKAIOIIEH MPUPOAHON Cpe/ibl, 0OCO3HABATh OMACHOCTh BO3ACHCTBUS
Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX OPraHMYECKUX BEUIECTB, MOHUMAas cMbich mokazarens [IJIK, mosicHaTh Ha mpumepax
CIOCcOObl YMEHBIIICHUS U TPEAOTBPAIICHUSI UX BPEHOTO BO3/ICICTBUS HA OPraHW3M YEJIOBEKA;

- U1 00yYarolMuXcsl ¢ OrPAaHMYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHHUE MPUMEHSITH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJIaX TTO3HAHUS BEILIECTB U XUMUYECKUX SBICHUMH.

11 KIIACC

[IpenmeTHbIE pe3ybTaThl OCBOCHUS Kypca «O01asi 1 HeOpraHu4ecKas XuMmshy

- OTpaxkaroT: CHOPMUPOBAHHOCTh MPEICTABICHUN: O XUMHUYECKONW COCTABJISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUDA,
pOJIM XMMUW B TIO3HAHWU SIBJICHUN MPUPOJbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTHU, €€ (DYHKIIMOHAIHLHOMN
IPaMOTHOCTH, HEOOXOJAMMOU JJis pelIeHUs MPAKTUYECKUX 3a7a4 U DKOJOTMYECKU OOOCHOBAHHOI'O OTHOIICHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

- BJIaJICHHE CHCTEMON XMMHUYECKMX 3HAHUH, KOTOpasl BKJIOYAET: OCHOBOIOJATAIOIIUE TMOHATHUS (XUMHUYECKUU DSJIEMEHT,
aTOM, H30TON, S-, P-, 0- DJIEKTPOHHBIC OpOWUTANIM aTOMOB, HOH, MOJICKYJa, MOJIb, MOJISIPHBI OO0OBEM, BaJICHTHOCTD,
AIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCICHHS, XUMUYECKas CBs3b (KOBAJEHTHAs, HMOHHAS, METAJIMYECKas, BOJOPOJHAs),
KPUCTAJUIMYECKas PELIETKA, THUIBI XUMHUYECKUX PEAKLUHM, PACTBOP, JJIEKTPOJHUTHI, HEIEKTPOIUTHI, SJIEKTPOJIUTHUUECKAS
IUCCOLMALINS, OKUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUUYECKON peakluu, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI
(Teopusi PIEKTPOJUTHYECKON auccoruanuu, nepuoandeckuii 3akon JI. M. MenpaeneeBa, 3aKOH COXpPaHEHUS MAcChl BEIIECTB,
3aKOH COXPAHEHMsI U TPEBPAIICHUS] SHEPIUU NPU XUMHUYECKUX PEAKIHUIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XHUMHH,
MHUPOBO33DEHUYECKNE 3HAHMS, JIEKAIIUE B OCHOBE IIOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKUX SIBJICHHM,
(hakTOJIOTUYECKUE CBEJICHUSI O CBOMCTBAx, COCTaBe, MOJYYEHUH M 0€30MacHOM HCIIOJIb30BaHUU BAXKHEHIIIMX HEOPTraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATCIbHOCTH YEJIOBEKa;

- ¢(hOPMUPOBAHHOCTH YMEHHU BBISIBIISTh XapaKTEPHbIC MPU3HAKK MOHATHH, YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHS MPU ONTMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILCHUIM;
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- ¢(hOPMHUPOBAHHOCTH YMEHUM HCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY JIJIsi COCTaBIEHUsI (OPMYJ BEIIECTB U ypaBHEHHM
XUMHUYECKUX peakiui, cuctematudyeckyto HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKHUX
BelecTB (yrapHblii ra3, yriaeKUciblil ra3, aMMHaK, raiéHas u3BecThb, HeraméHas u3BecTh, MUThEBAsI COJla, MUPUT U APYTHUE);

- c(hopMUPOBAHHOCTh YMEHHUU OMNPENENSATh BaJECHTHOCTh M CTENEHb OKHCIICHUS XUMUYECKHUX DJIEMEHTOB B COCIUHEHUSX
Pa3IMYHOTO0 COCTaBa, BHUJ XMMHUYECKOW CBSI3UM (KOBAJICHTHAsl, MOHHAs, METaJuIMuecKasi, BOJOPOJHAs) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKON PENIETKN KOHKPETHOTO BEHIeCTBa (aTOMHAs, MOJICKYJsIpHAsi, MOHHAs, METAJUIMYECKas), XapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHECHUI;

- c(hopMHUpPOBAHHOCTH YMEHUM YCTAaHABJIMBATh NPUHAJICKHOCTh HEOPraHMYECKHX BEIIECTB IO HMX COCTaBy K
OTPECIEHHOMY KJIACCY/TPYIIe COCIUHEHUM (IIPOCThIC BEIIECTBA — METAJIBI MU HEMETAJJIbl, OKCUJIbI, OCHOBAHMS, KUCJIOTHI,
aMmdoTepHbIe TUAPOKCUIBI, COTIH);

- ¢(OpMHUPOBAHHOCTHL YMEHUM pacCKpbIBaTh CMBICT Nepuoanudeckoro 3akona [[. M. MenjeneeBa u JeMOHCTPUPOBATH €roO
CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

- c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh AJIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHUX DJIEMEHTOB 1—4 mepuomioB
[Tepronnyeckoit cucTreMbl XUMUYeCcKux ateMeHToB J[. M. MenpaeneeBa, HCIONb3ys MOHATHSA «S-, P-, 0-371€KTPOHHBIC OPOUTATINY,
«QHEPreTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKHX JJIEMEHTOB W UX COCJAMHEHHM IO
nepuoaam u rpynmam Ilepuoaudeckoit cucteMbl XuMu4eckux 3iiemeHToB . 1. Menneneena;

- c(hopMHPOBAHHOCTh YMEHHH XapaKTEpPH30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPTaHWYECKUX BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/IATh CYIIECTBOBAHHE T€HETUUYECKOW CBSI3M MEKIYy HEOPraHMYECKHMH BEIIECTBAMU C MOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

- c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATH XUMHUECKHUE PEAKIMM IO Pa3IMYHbIM MpPU3HAKAM (YHUCIIYy U COCTaBY
pearupymroimx BeIIeCTB, TEIJIOBOMY 3(DPEKTy peakiui, U3MEHEHUIO CTEIEHEW OKWCIICHUS AJIEMEHTOB, 0OPaTUMOCTH PEaKIuu,
Y4aCTHIO KaTalln3aTopa);

- ¢(OpMHUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHMS PEAKIUM Pa3IMYHBIX THUIIOB, TOJHBIE U COKpAIIEHHBIC YpaBHEHUS
peakIuii FOHHOTO 0OMEHA, YUUThIBasH YCIOBUS, TPU KOTOPHIX ATU PEAKIIMHU YT JO KOHIIA;

- ¢(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIIMH, TTOATBEPKAAIONINE KaUeCTBEHHBIN COCTAB Pa3IMUHbIX HEOPTaHUYECKHUX
BEILIECTB, PACMIO3HABATh OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;
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- c(OpPMUPOBAHHOCTb YMEHHUI pacKpblBaTh CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEAKIHil;

- ¢(hOpMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOHN PEAaKIMU OT pa3IN4HbIX (DAKTOPOB; XapaKkTep
CMEILIEHUsI XMMUUYECKOTO paBHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3zaeiicTeus (npuHuun Jle atense);

- ¢()OpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKUE MPOLIECCHI, JIEKAIIUE B OCHOBE IMPOMBIIIIEHHOTO MOJIyYEHUs
CEpHOIl KHCIIOTBI, aMMHaKa, a Takxke c(HOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIMIAX U IKOJIOTHMYECKUX
npo0semMax XMMHUYECKOTO MPOU3BOCTBA;

- c(OpPMHUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIUUCIEHUS C HCIOIb30BAHUEM MOHSITHUS «MaccoBas JO0JisI BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOLIEHUN Ta30B MPHU XUMHUYECKHX PEaKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKLHMM BELIECTB, TEIIOBOrO 3(p(deKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IPEBPAILEHUS U COXPAHEHUSI SHEPTUU;

- c(OpPMHPOBAHHOCTh YMEHUI COONIOAATH MTpaBuia MOJIb30BAaHUSI XUMHUYECKOU MOCYA0M U J1a00OPATOPHBIM 000PYAOBaHUEM,
a Tak)Ke IMpaBWia OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMHU MO BBIITOJHEHUIO JJAOOPATOPHBIX XMMHUYECKUX
OIBITOB;

- c()OPMUPOBAHHOCTh YMEHUH MJIAHUPOBATh U BBIMOJHATH XUMUUECKUM KCIIEPUMEHT (pa3iioKeHHue MepoKCcHa BOJ0poia B
IIPUCYTCTBUM KaTaJIU3aTOpPa, OMPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI YHHUBEPCAIBHOIO WHIAMKATOPA, BIWSHHE
pa3ianyuHbIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOM peakluu, peaklid MOHHOrO oOMEeHa, KaueCTBEHHbIE peaklUuu Ha cyibdar-,
KapOOHaT- W XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHHS, pEUICHHE SKCIEPUMEHTAIbHBIX 3adady mo TeMaM «MeTtamibs»y u
«HemeTannel») B COOTBETCTBUM C MPABWIAMH TEXHUKH O€30MACHOCTUM NpPH OOpAIEHUHM C BEIIECTBAMU M JIaDOpaTOPHBIM
000pyI0OBaHUEM, MPEJCTABIATh PE3YyJIbTaThl XMMHUYECKOTO 3KCIEpPUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

- c(hOpMHUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAJTU3UPOBATHh XHMHUYECKYI0 HMH(POpMAIMIO, MOJYyYaeMyl0 U3 pPa3HbIX
MCTOYHHUKOB (CpECTBA MACCOBOM KOMMYHHUKalUU, UHTEpHET U IpyTUX);

- c(pOpMHPOBAHHOCTH YMEHMM COOJIIOATh IpaBWJIa SKOJIOIMUYECKH LIEJIECO0OpPa3HOTO NOBENEHUS B OBITY M TPYAOBOMH
JESTEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS
Ha JKUBbIE OpPraHM3Mbl OIpENeNEHHBIX BeUlecTB, MOHMMas cmbica nokazatens [IJK, mosicHITh Ha mpuMepax CcHocoObl
YMEHBLIEHUS U IPEIOTBPALLIECHHS UX BPEJHOTO BO3AECHCTBUS HA OPTaHU3M YEJI0OBEKA;
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MCTOJaxX IMO3HAaHMA BCIICCTB 1 XUMHNYCCKUX HBHGHHﬁ;

- AJIA 06yqa}01uﬂxc51 C OIrpaHUYCHHBIMHU BO3MOKHOCTAMU 3JOPOBBA: YMCHHUC IIPUMCHATh 3HAHUA 00 OCHOBHBIX HOCTYIIHBIX

- JUISL CJIETIBIX M CHA0OBUASIIUX OOYYAIOMIMXCS: YMEHHUE HCIIOJIb30BaTh PEbeHO-TOYEUHYIO CHUCTeMY OOO3HAaueHUU
JI. Bpaiins qis 3anmucu XuMu4eckux (popmyii.

TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIACC
No | HammeHoBaHue pas3aesnoB U TEM MPOTPAMMBI KosmuecTBo yacos DJeKTpOHHBIE (LIUPPOBHIC)
/T Bcero | KonTposbHbie [IpakTrueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTHI
Paznen 1. TeopeTnuyeckne 0CHOBbI OPraHMYeCKOH XUMHH
1.1 | IIpenmer opranudeckoit xumuu. Teopus 3
CTPOCHHUSI OPTAaHMYECKUX COeAMHECHUN A. M.
bytneposa
Wroro no pazmeny 3
Pasznes 2.YrieBogopoasl
2.1 | I[IpenenbHbIe yIieBOIOPOIBI — aJIKaHBI 2
2.2 | HenpenenbHbIe yIIIEBOIOPOIBI: aJIKEHBI, 6 1
QJIKAIMEHBI, aJTKUHbI
2.3 | ApoMatruyeckue yrieBogopo bl 2
2.4 | IlpupoaHble MCTOUHUKH YTJIEBOJOPOJIOB U X 3
nepepadoTKa
Uroro no pazneny 13 1
Paznen 3. Kuciopoacoaep:kamme OpranHmn4ecKue coeTuHeHust
3.1 | Comptel. DeHon 3
3.2 | Anpnerunsl. KapOOHOBBIE KHCIIOTHI. 7 1
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CrnosxHble 2hupbI

3.3

YriaeBoabl

3

HUtor

0 IO pa3Jeny

13

Pasnen 4.A30Tconepaxaime OpraiuvecKue CoeAUHEeHUs

4.1

| Amunb1. AMHHOKHCTOTEL Benku

3

Uror

0 TI0 pa3Jeny

3

Pa3nen S.BbicOKOMOJIEKYISIPHBIE COCAUHEHMS

5.1

| [Tnactmaccel. Kayuyku. BonokHa

Uror

0 TI0 pa3Jerny

OBIIEE KOJIMHECTBO YACOB I10
I[TPOI PAMME

34

11 KIIACC

No
/o

HanMeHoBaHMe pa3iesoB U TEM MPOTPaMMBbI

KonunuecTBO Yacos

Bcero

KonTponbsHbie
paboThI

[IpakTnueckue
paboThI

OnekTpoHHbIE (LU(POBBIE)
00pa3oBaTeNbHbIE PECYpPChl

Paznen 1. Teopernueckne 0CHOBbI XUMHUM

1.1

Crpoenue aroMoB. [leprognueckuii 3aK0H U
[Ieprnoanyeckas cUCTEMAa XUMUYECKUAX
sanemenToB [l. 1. MenpaeneeBa

1.2

Ctpoenue BeriecTBa. MHOrooOpasue BEIecTB

D

1.3

XUMHUYECKHUE PEAKLINU

Utor

0 TIO pa3Jerny

13

Paznen 2.Heopranmuyeckasi Xumusi

2.1

MeTaiel

(o]

2.2

Hemeramsl
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2.3 | CBsI3b HEOPTAaHUYECKUX U OPTAaHUYECKUX 2
BEIIICCTB

Wroro no pazneny 17

Pasznea 3.Xumus u Ku3Hb

3.1 | Xumus u xuzsb 4
Uroro nio pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 3 3

I[TPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

«Xumus 10 xmaccy 0a30BbId ypoBEHB: yUeOHHK Juisi oOuieoOpa3zoBarenbHbix opranuzanuitl/O.C. I'abpuensan. N.I'. Octpoymos,
C.A. CnanxoB. — Mocksa: [Ipocsenienne, 2020.

«Xumus 11 kmaccy 6a30BbId YpOBEHB: YUeOHHK sl oOmieoOpazoBarenbubix opranu3ainuit/O.C. 'abpuensn. WU.I'. Octpoymos,
C.A. CnaaxoB. — Mocksa: [Ipocsemienne, 2020.

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

1. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumus MeTtoandeckoe nocodue — 6a30Bbiil ypoBeHb» - M.: [Ipoda 2022 rog.

2. ®opMUpOBaHUE YHUBEPCATBHBIX YUCOHBIX IEUCTBHUM B CpEHEN IIKOJIE: OT AeUCTBUS K MbIcin. CHcTeMa 3aaHuii: mocooue
st yautens / mof pen. A.I'. Acmosnosa. - M.: TIpocsemenue, 2017.

3. Xumus. 10 knacc: KOHTposIbHBIE U TpoBepouHbIe paboThl K yueOHuKy O.C. ['abpuensna «Xumus. 10 knacc. bazobiit
ypoBeHby / O.C. I'abpuensH, [1.H. bepe3kun, A.A. Ymakoa u ap.. — 3-e uzj., crepeorurt. — M.: Jlpoda, 2020. — 253, [3] c.

4. T'abpuensu O.C. «Xumus. 10 knace». Pabouas tetpaas. M.: JIpoda, 2015
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5. N'abpuensu O.C. Oprannueckas XuMusl B TeCTax, 3aj1ayax, ynpaxknenusx. 10 kimacc: YyeOHoe nocobue ais
o01eo06pa3oBaTeNbHBIX yupexaeHuit. — M.: Ipoda, 2019

6. Xumus. 11 knacc: KOHTpOIbHBIE U TTpoBepouHbIe padboThl K yueOHuKy O.C. ['abpuensna «Xumus. 11 kinacc. ba3osbiii
ypoBenby / O.C. I'abpuensu, I1.H. bepe3kun, A.A. Ymakosa u ap.. — 3-e u3f., crepeorun. — M.: JIpoda, 2020. — 253, [3] c.
7.. 'abpuensn O.C. «Xumus. 11 knacey». Pabouas tetpans. M.: Ipoda, 2015

8. N'abpuensn O.C. Heprannueckas XUMHs B TeCTax, 3a/1a4ax, yrnpaxHenusax. 11 kiacc: YueOHoe mocobue st
o0meoOpaszoBaTenbHBIX yapexaeHuii. — M.: Jlpoda, 2019

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 callT Ayig yuutens «5 uay Ha ypoK XUMUM)

http://him.1september.ru Enqunas xomnexuus LIOP: IlpeameTHas koymeKius « X MU
http://school-collection.edu.ru/collection/chemistry EcTrecTBeHHO-Hay4YHBIE dKCTIepruMeHThI: XuMust. Komteknus Poccutickoro
00111€00pa30BaTEILHOTO TTOpTAJIA

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukbepoBoii

http://www alhimik.ru Beepoccuiickas omumnmrana mKoJIbHAKOB 110 XUMHH

http://chem.rusolymp.ru Opranudeckasi XuMusi: J€KTPOHHBIN YUeOHUK ISl CPEIHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAS OJMMITHA/IA 10 XUMHUU: TEIIEKOMMYHHKAIIMOHHBINA 00pa30BaTEeIbHBIIN MTPOCKT
http://www.fipi.ru - ®I'BHY «®enepanbHblii HHCTUTYT MEJArOTHYCCKUX H3MEPCHHID
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KOHTpOJIbHO-I/I3MepI/lTeJII>HI>Ie MaTEpHaJIbl

10 xkaacc

KonTpoJsibHas paGoTa no teme «Yr/1eB0O10POIbI»
Bapuanr 1
Yacts A.
TecToBbIE 321aHHA ¢ BBIOOPOM OTBeETA.
1. Ykaxure o611y10 hopmMyily apeHOB 1) CnH2n +2 2) CnH2n 3) CnH2n—2 4) CnH2n -6
2. YkaxuTe K KakoMmy kiaccy otHocutcst ¥YB ¢ popmynoit CH3 — CH3 1) ankaHoB 2) ankeHOB 3) alKMHOB 4) apeHOB

3. Ykaxxkute Ha3BaHUE U30Mepa i BemecTra, hopmyina kotoporo CH2 = CH — CH2 — CH3 1) 2 metunbyren 2 2) 6yten 2 3)
OytaH 4) OytuH 1

4. Yxaxkute Ha3BaHUE TOMOJIOra Ji eHTaaueHa 1,3 1) 6yranuen 1,2 2) 6yranuen 1,3 3) nponaauesn 1,2 4) nenraauex 1,2

5. YkaxxuTe Ha3BaHUE BEIIECTBA, I KOTOPOrO XapakTepHa peakius 3ameienus 1) Oyran 2) 6yren 1 3) Oytun 4) Oyranuen
1,3

6. YKaxxuTe Ha3BaHHUE BELIECTBA, I KOTOPOTO XapaKTEPHA PEAKIIUSA TUAPUPOBAHUS 1) nponen 2) nponaH 3) 3TaH 4)
OyTaH

7. Yxaxure popmyny BemectBa X B 1ienouke npespamenuii CH4 — X — C2H6 1) CO2 2) C2H2 3) C3H8 4) C2H6

8. YKaxkute, KaKyro peakifio MPpUMEHSIOT Jis noiaydenus ¥YB ¢ Oonee qunaHOM nensio 1) Bropia 2) Kyueposa 3)

3aiinieBa 4) MapkoBHHKOBA

9. Ykaxure (popMyIibl BEIIECTB, KOTOPBIE BCTYMAIOT B peakiuto Apyr ¢ apyrom 1) C2H4 u CH4 2) C3H8 u H2 3)
C6H6 un H20  4) C2H4 u H2
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10. Onpenenure, CKOJIBKO MOJIEH YIIEKUCIOro ra3a o0pa3yeTcs pu MOJTHOM CTOPAHUU METaHa 1) 1 Mmomab 2) 2 Mmosnb 3)
3 moutb 4) 4 MoJIb

11. CkoabKO TUTPOB YIIIEKUCIOro ra3za o0pasyercst mpu Ckuranuu 4,2 T nporeHa 1)3,36 12)6,36 13)6,7214) 3,42 1
Yacrs b.
3aaHusA co CBOOOTHBIM OTBETOM
12. Ilepeuncaure 061aCTH IPUMEHEHUSI AIKEHOB.
13. HanmummTe ypaBHEHUS XUMHYECKUX PEAKIIMH IS CIICTYIOIIUX ITPEBPaISHUN:
CH4 — CH3Cl —- C2H6 — C2H5NO2
JlaiiTe Ha3BaHMSI MPOAYKTAM PEaKITUH
Yacrs C.

3agaua

14. BeiBeaute monexynspuyto Gopmyny YB, maccoBas 1ois yriaepoja B KOTopoM coctaBisieT 83,3%. OTHocuTenbHas
IJIOTHOCTh MApOB ATOI'0 BEILIECTBA IO BOJOPOY COCTaBISET 29.

KonTpoabHas padora Ne2 nmo temam «Kucjiopojacoaep:xainue opranHndeckue coeJMHeHnsD,

«A30TcoaepKalue OPraHuvYecKue coeTHHEHUN.
Bapuanr 1

TecToBbIe 3a1aHUS ¢ BLIOOPOM OTBeETA.
Yacrb A.
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1. MHOTrOaTOMHBIM CITUPTOM SIBJISICTCS:

a) OyraHous — 2 6) rmunepuH B) GEHOI T') ITAHOI

2. HazBanme BemectBa ¢popmyna kotoporo CH20OH - CH2 — CH — CH3

a) meHTaHon-2 0) 3-metunOyTanon-1 B) MeTUIOyTaHOM T) 4-METHIOYTaHOI -2

3. AMUHBI — 3TO OpraHUYECKHe MIPOU3BO "HBIE:

a) aMMuaka 0) BOJIbI B) @30THOM KUCIIOTHI I') METaHa

4 Ha3zpanwue BermiecTBa, popmyna koroporo: CH, NH, — CH, — CH, — COOH

a) 2-AMUHOOYTaHOBAs KUCIIOTA 0) 0.-AMUHOMACIISIHAS KUCIIOTA

B) 4-AMuHOOyTaHOBas KucnoTa T) § - AMUHOMACTSTHAS KUCIOTA.

5. B coctaB aMHHOKHUCIOT BXOJAT PYHKIIMO "HAJIbHbBIE TPYIIIIbI:

a) —NH2 u —COH 6) —NO2 u —COOH B) —NH2 1 —COOH r) —NH u —COOH.

6. YKCyCHast KHCJIOTa pearupyer ¢ KaXIbIM U3 JIBYX BEIIECTB:

a) ruapokcua meau (1) u meran 6) MeTaHOI M cepeOpo B) MeTaHOI M MarHuii T) ruapokcua meau (I1) u cepedpo
7. PeakTUBOM J1J1s1 pacliO3HABAHUS MIIMLEPUHA SABJISETCS:

a) Opomuas Boaa 0) runpokcua meau (1) B) okenn menu (I1) T) xmopup sxenesa (111)

8. YcTaHOBUTE COOTBETCTBHE MEXKAY (POPMYIIO OPraHMYECKOTO COSAMHEHUS U HA3BaHUEM:

®opmyina: HazBaHnue BemecTsa:

a) CH3 — C=CH 1) atanon 6) CH3 — COOH 2) nponus - 1 B) C6HS — CH3 3) ykcycHas kucnora r) CH3 — CH20H 4) OyTus -2 . 5) MypaBbUHas
KHCITOTa . 6) MEeTUIOEH307

Yacte b.

9. CocTaBbTe ypaBHEHHsI peaKkliid, COOTBETCTBYIOIIUX LIEMTOYKE MMPEBPALECHUI:
CH4 — CH=CH — »tananp — ykcycHas kuciora — CH3COOK

Yacts C.

10.3agaua
[Tpu nonuoM cropanuu 4,6 r ra3000pa3HOro oprannyeckoro Bemectsa noiayueHo 8,8 r COz u 5,4 r HyO. OTHOCUTENbHAs IUIOTHOCTH TApOB BElIECTBa
1o Bo31yxy paBHa 1,589. Onpenenurte MosieKyJIsIpHYIO (OpMYITy BEIIECTBA U AalTe Ha3BaHUS BCEM €TI0 H30MEpaM.
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11 kaacce

KonTpoabnas padora Nel mo temam «Ctpoenne atoma u nepuoaundeckuii 3axon J[.U.Menpgeseena.

CrtpoeHnue BemecTBay
Bapmanr 1.
. 3amUIINTE CXEMBbI JIEKTPOHHOTO CTPOSHUS U AJIEKTPOHHBIE (POPMYJIIBI JJIEMEHTOB C MOPSIAKOBBIMU HOMepamu 14, 19, 28.

YKaxure, K KAKUM DJIEKTPOHHBIM CEMEUCTBAM OTHOCSTCS 3TU XUMHUYECKUE DIIEMEHTHI.

. Onpenenure TUN XUMUYECKON CBSI3U JIJISl BEIIECTB, UMEIOIINX (POPMYJIBI
NH; NaCl Na Clg N, H,O CaO
JI71s1 TOAYEePKHYTHIX BEIIECTB COCTABbTE CXEMbl 00pa30BaHUS CBA3EH.

. Ilomydenue, cobupanue 1 pacno3HaBaHUE yriaeKUcaoro raza. OTBET MOJATBEPAUTE YPABHECHUSIMHU XUMUYECKUX PEAKIIUi.

. [Ipu geiicTBUM CONIIHON KUCIOTHI HA KapOOHAT Kaiblis Maccoi SOr mosydusics yrieKucibii ra3z maccoit 20r. Kakosa
MaccoBas 10Ji1 (%) BbIXoJa €ro Mo OTHOLIEHHID K TEOPETUYECKH BO3ZMOKHOMY BBIXOJY.

. Kakyto maccy xmopua kanus HeoOX0oauMO B35Th JyTsl mpurotosiieHus 150r pacTBopa ¢ MacCOBOM JI0JIEH COJIU B paCTBOPE
5%?

KonTpouabHas padora Ne2 mo teme « XUMH4YeCKUE pPeakIMU»
Bapuanr 1
. JlaliTe momHy0 KiacCu(PUKAITMOHHYIO XapaKTEPUCTUKY U PACCMOTPUTE YCIOBUS CMEIICHUS XUMHUYECKOTO PABHOBECHS B

CTOPOHY IIPOYKTOB PEAKLIUU
C+ H,=CH,+Q
. Onpenennure BO3MOXKHOCTb ITPOTEKAHUS XUMUYECKUX PEAKLUN MEKy PACTBOPAMMU:
A) TUIPOKCHIA HATPUS U XJIOpUIa MarHus
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b) HuTpara anmoMuHuUS U XJIOpUJIa Kanus
B) kapOoHaTa HaTpus U a30THOM KUCIOTHI
CocraBbTe ypaBHEHUSI BOBMOYKHBIX PEaKIUi B MOJIEKYJISIPHOM, TIOJTHOM M COKpaIIeHHOW HOHHOM (hopMax.
3. 3anummute ypaBHeHUs ruaponnsa cond NaNO, ,ykaxkuTe peakiuio Cpesl.
4. Tlo TepMOXMMHYECKOMY YPAaBHEHHIO PEAKLIUU
CH; +20, =CO; + 2H, 0 + 892 k/lx
paccuuTaiite, Kakoi 00bEM KUCJIOPO/Ia 3aTPaTUTCA Ha CrOpaHue MeTaHa, €CJiv pu 3ToM Bbiaenutcs 4187 kJ>x sHeprumu.

Konrpoabsnasi padora Ne3 nmo teme «BemniecrBa u ux CBOiiCTBa»

Bapuanr 1.
1.OcymiecTBUTE IpEBpaIEHUE 110 CXEME:
1 2 3 4
Fe—— FeCL, — Fe(OH), — FeO—— FeSO,
| )
5

VYpaBHenue | paccMoTpuTe Kak OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE
VYpaBHeHUE 2 3aNUIINTE B HOHHOM BUJIE

2. C KaKuMH 13 MIEPEYUCIICHHBIX BEIIECTB B3aMMOJICHCTBYET PaCTBOP CEPHON KUCIOTHI? 3alUIINTE YPABHEHUS BO3ZMOKHBIX
pEaKIuu.
BaCL, Cu(OH), HCI CuO CO, Mg Hg

3. ypaBHHﬁTe MCTOJOM 3JICKTPOHHOI'O Oajanca:
P+ HNOg + Hzo = H3PO4 + N02
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4. N3 280xr CaO npu B3aumoerictBun ¢ Bojoi nomydaercsa 385kr Ca(OH),. Beruuciure maccoByto noio Beixoaa Ca(OH), B %
OT TEOPUH BO3MOXKHOTO
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