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1. IOSICHUTEJIBHAS 3AIIUCKA

[TporpammMa 1o XuMHM Ha YPOBHE CPEJHETO 00IIEero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepanbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoir ®exepanuu, peagu3yOMIX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, M OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy oO0y4eHus, BOCIIMTAHUS U PAa3BUTUS O0yYaroIUXcs CpeACcTBaMU y4eOHOro mpeamera
«Xumusi» mas 10-11 xnaccoB Ha 06a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COJIep)KaHMs, pPe3yJbTaTOB OOyuYeHHs U
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3alidi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMUYECKOro o00pa3oBaHUsA. IJTU ILIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpbl
YeJIOBEKa, a TaKK€ ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHOl cpene. Peanusyercst xuMudyeckoe oopa3zoBaHrue 00YyJarOIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH Y4EOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U TOCTPOEHUE
KOTOPOTO ONpeZeNeHbl B MporpaMMe MO XHMHUHM € Y4YETOM CHEIM(PHUKM HAyKM XUMHUH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOIIHMX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojib B COBPEMEHHOM
UBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MarepHalbHON KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOPOoe GOPMUPYETCS B XUMUU
Ha OCHOBE NOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYIKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU MPUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIpYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTUI HaIlpaBJIeHa Ha PELIeHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJI0OBEYECTBA — CBHIPbEBOM, HJHEPreTHUecKOi, MNHUIIEBOM, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBMM ¢ 0OOUIMMM LEISIMM M TMPHHLIMIAMH CpelHEero oOIiero obpa3oBaHuUs
conepkanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromMXcs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
IPOI0IDKEHH 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  peaMera «XHUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas ¥ HeOpraHMYECcKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHUHU (C BKJIIOUECHHEM
3HaHUHU U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CHUCTEMbI 3HAHUN



IpU M3YYEHHUU MpeaMeTa oOecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» u «OOmiast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YYECHUIO
yuyeOHOro Martepuajia M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpPEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BeELIECTBaX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XMMHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» OOyUarOIIMMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (PYHKIMHM 3TOro 3akoHa — OT oOoOaromiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJIbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESITeIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOJaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyalIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKuX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUUH MKy HOBBIMH (paKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnmaHe pemenus 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  OOYyYaroIIMXCs
IPUHATHIE MPOrpaMMON IO XUMHUHM TMOAXOAbl K OINPEACIEHUIO COJEP)KaHUS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX YUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PELICHUs MPpoOieM, MOUCKa, aHanu3a U
0o0paboTku uHPOpMaAIMK, HEOOXOMUMBIX JJsi NPUOOpPETEeHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B npakTtuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTepUCTUKU LeJIed M3y4YeHHUs MpeAMETa HalpaBICHUEM IEPBOCTEIEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOW HAyKHM Kak o0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKON JEATCIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypel. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPECIICHUIO LIENIeH N3Y4YECHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.



CornacHo aHHOW TOYKE 3pEHHUs IJVIABHBIMU LENIAIMU U3y4YeHMs NpenMeTa «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsIFOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KaK BaKHEHIECH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC TMOHATHS,
(yHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMHHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE U
MOHWMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX Ul MPUOOPETEHHUS YMEHHA OPHEHTHPOBATHCS B
MUpE BEIIECTB M XUMUUECKUX SIBIICHUH, UMEIOIINUX MECTO B IPUPOJIE, B IPAKTUUECKOH U
MMOBCEAHEBHOMN XKU3HU;

® Dpa3BUTHE YMEHUH U CIIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOACHUEM W
OOBSICHEHHEM XUMHUYECKOT0 SKCIEpUMEHTa, COOJIIOJEHUEM HpaBUil 0€30MacHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtesibHasi XapakTepUCTUKa LeJiel U 3a/1a4 U3y4eHus IpeaMera B
porpaMMe 1Mo XMMHUHU yTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cucTeMe cpenHero oOmiero obpa3zoBaHus. CerogHss B INpenojaBaHUU XUMUU B OoJblIeH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYSCKOH KOMIIOHEHTE COJepXKaHus OOy4YeHHS,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 00I1e00pa3oBaTeIbHONM  OpraHU3aluH,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMHU aKTHUBHOI'O MOJYYEHHUS 3HAHUH U NPUMEHEHUS UX B peabHOW >KM3HM Ul PELICHUs
NPaKTUYECKHX 3a/1a4.

B cBi3u ¢ 3TMM mpu U3yuyeHHM MpeaMera «XUMHUs» JAOMHHUpPYIOLIee 3HaueHUe
nproOpeTaroT TaKKUe el U 33aa9H, KaK:

ajantanMsg  oOydyarolmMXcsi K  YCIOBHMSIM  JMHAMUYHO  Pa3BHUBAIOLIETOCS  MHpAa,
GopMHpOBaHHWE WHTEIUIEKTYaJIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATUIO TPaMOTHBIX pPELIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYAaIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE TSI PA3JIMYHBIX BUJIOB JESTEIHLHOCTH: PEIICHHUS TpoOiIeM,
NIOMCKa, aHalu3a U 00pabOoTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUsS OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaEeT BaYKHOE MECTO B TIO3HAHWHU XHMHH, a TAKXKe U OLEHKHU C
HO3UILUN HKOJIOTHUECKON 0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IMPHOOpPETaTh HOBHIE 3HAHHS IO XHMHAU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH ¥ HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpKAHUS;

dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamomuxcs yOexJIEHHOCTH B TyMaHHUCTHYECKOW HamlpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IPUPOONOIB30BAHUS, TIOMOJHEHNUS HSHEPreTHYECKUX PECypCcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HaHHMA HEOOXOOUMOCTH OEpEeKHOr0 OTHOLICHHMS K MPHUPOLE U CBOEMY
3/I0POBBIO, @ TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYYEHHBIX 3HAHUHN IS PUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYaLUsIX, CBSI3aHHBIX C XUMUUYECKHMH SIBJICHUSMHU.

B ydyeOHOM maHe cpemHero obmero o0pa3oBaHus NpeaMeET «XHUMHUs» 0a30BOr0 YpOBHS
BXOJMT B COCTaB MPeIMETHOMN 001acT «EcTeCcTBEHHO-HAYYHbIE TPEIMETHI.



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heneo).



2.IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuyno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABIISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cOoOTBETCTBMM C CHCTEMHO-IEATEIBbHOCTHBIM MOJXOJOM B CTPYKTYyp€ JHWYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Mpeamera «XHMHsS» Ha YPOBHE CpEJHEro oOuero ooOpa3oBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOIINE:

OCO3HAHHE OOYYAIOUUMHCS POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00y4EHUIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCSKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOHIMXCS PYKOBOJCTBOBATHCS B CBOCH JESTENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS DKOJIOTMYECKONH KYJIBTYphl M CHOCOOHOCTH CTAaBHUTH IIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMera «XHUMHsD» JOCTUTAlOTCSI B €IUHCTBE
y4eOHOM M BOCMUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMU TIPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaloIIMXCs MO0 peain3aluu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY W NPaBOMOPSIKY;

MPEJICTABICHHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITTOJTHEHHH XUMUYECKIX YKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JIPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YUEOHOH AEATeIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBOXEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPe3yNbTaT UINTEIbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAIN3E
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;



CIIOCOOHOCTH OILICHMBATh CHUTYalldH, CBS3aHHBIE C XHWMHYECKUMH SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIC PEUICHHUs, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEICHUE W IOCTYIIKM CBOMX TOBApHILEH C MO3HUIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMaHHUs IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmwil 0€30macHOTO OOpalieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU J€ATETbHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIUBUIYAIBHOTO H KOJJIEKTMBHOTO 0O€30mMacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENLCKOM JICSITEIIBHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COIUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIuyHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPDY HHJAWBHUIYaTbHOM TpaeKTOpHH OOpa3oBaHMs,
Oynyuieit mpodeccuu u peannszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS TPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOTO MBINIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIICHUH POOIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJIsS COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHUCTUYECKON HAINpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHHHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
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00eCIeYeHNH YCIOBHH YCIIEITHOTO TPyAa U SKOJOTHYESCKH KOM(POPTHOM KH3HU KaKIOTO WieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMAHHS CYIIHOCTH METOJIOB ITO3HAHHS,
I/ICHOJ'IB?;yeMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BATh nonyqaeMHe 3HAHUS OJIA
aHaJM3a W OOBSICHEHHUS SIBICHHUH OKPYXKAIOIIErO0 MHpPAa M IPOUCXOASIIMX B HEM W3MEHCHUH,
YMCHI/ISI AcJIaTh O60CHOB3.HHLIC 3aKJIFOUYCHUS Ha OCHOBEC Hay‘-IHBIX (l)aKTOB U UMCHOIIIMUXCA TaHHBIX
C IICJIBIO MOJTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEeUICHHS TIPoOieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
aKTI/IBHOMy HOJIy‘IeHI/IIO HOBBIX 3HaHI/1ﬁ II0 XHMHHU B COOTBCTCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU

JeATEIbHOCTH.
METAINPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIUIUTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B IO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpcalibHble ~ yueOHble  JAeHCTBHS  (TO3HaBaTeJbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHbIE), oOecreuuBarouie (QopMUpoOBaHME (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00yUaroIInxcs;

CIIOCOOHOCTh ~ OOy4arolIUXCsl  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON IPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAlOT OBJAJAEHUE YHUBEPCAIbHBIMH YYEOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMHU.

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMHU:

1) 6a30BbIe JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBaTh M aKTyalM3HpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACIATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHS,
COOTHOCHUTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISIMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble TPU3HAKK TOHATHH W yCTaHaBIMBAaThb WX B3aHMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHUI;

BbIOMpATh OCHOBAHMS M KPUTEPUHU I KJIacCU(UKALIUK BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yUacMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIC, JAECTyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMBIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MOJIeNU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XUMHUYECKOM peakiuud — TpUd pPELHIeHUH Y4eOHBIX
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IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATb HA3BaHHbBIE MOJEJIbHBIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynIMpoBaTh L€ U 3aJauyd  MCCIEJOBAHHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIFHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBLHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIAQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHMUS YUYECHHUUECKHUX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
INPOTHO3UPOBATh €ro pe3yibTar, (OpPMyIHpPOBaTH OOOOLICHHS W BBIBOJBI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
INPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIM4YHBIX HCTOYHUKAX HHPOpMaLuu (HAYyYHO-TIOMYJIspHas
JaUTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO PA3IMYHBIX BUAOB U (OpM MpencTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GopMyIMpOoBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METO/bI NPH IOMCKE U OTOOpe
uH(popMaLu, HE0OXO0AUMOM J1JIs1 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OPMY NpEeACTaBICHUs HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe € XUMHUYECKOMH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((u3MYecKue M MaTeMaTHYecKHe) 3HAKU U
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiajeHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOW TEMBI B XOJi¢ JUaJlora U/WUiK JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa M (OPMYJIHPOBATH BBIBOJBI IO pE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBaHUN MyTEM COTIIaCOBAHMS IMTO3UIMIA B X0/1€ 00CYX/I€HUS 1 00MEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaITUBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEJBHOCTH HAa OCHOBE CaMOaHalIu3a |
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI
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10 KUIACC

ITpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHs» OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHU O XMMHUYECKOH COCTaBIAIONICH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYyJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpPOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TpYyINa, pajuKai, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YTIEBOAOPOMABI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUS, MOHOMED, MOJIMMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OpraHUYECKHX
BemectB A. M. bymiepoBa, 3aKkOH COXpaHEHHST MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI $3bIK XUMHM; MHUPOBO33PEHUYECKHE 3HAHHUSA, JISKAIIMEe B OCHOBE MOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEeHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JeSITETHbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOIINE MMOHSITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
IpEeBpalCHU OPraHNYeCKUX COeTMHEHUH;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsl COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U ypaBHEHHH XMMHUYECKHX PEaKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHH YCTaHABIUBATh NPUHAJICKHOCTh U3YYCHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KIacCy/Tpynne COeIUHEHUMN
(YrneBoJOpodbl, KHCIOPOJI M a30TCOACpXKAIHE  COCIUHEHHS, BBICOKOMOJICKYIISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoi Homenkiatype (IUPAC), a Taxxke
NPUBO/IUTh TPHUBHAJBbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, TPOIHJICH,
alleTUIeH, STHJIEHIJMKONb, TIHMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAs KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIFOK03a, PPyKTO3a,
Kpaxmall, [1eJUTI0J103a, TIUIHH);

Cc(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUIbI XUMHYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH TOJIOKEHHUS TEOPUH CTPOCHHUS OPTaHWYECKHX
BemecTB A. M. BytnepoBa ansi 00bsiCHEHHS 3aBHCHMOCTU CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIICCTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (QU3HUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMWJIEH, aleTwieH, Oyraguen-1,3, MerwiOyraaueH-1,3, OeHzoi,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (ESHOI, alleTalbACTHI, MypaBbUHAsI U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMall, IIeJUII0JI03a, aMUHOYKCYCHAasi KHUCIIOTa), WJUIIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEKAY HUMM YPaBHEHHMSMU COOTBETCTBYIOIIMX XMMHYECKHUX pEaKIHil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (HOpMyIT;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHHMKHM YIJIIEBOAOPOAHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
MIPOIYKTOB MEepepabOTKH;
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c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YpaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH I10 WU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAIETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUSI, MCHOJb3YyEeMbIX B XUMHUM I[PU H3YYEHHH BELUIECTB MU XHUMHUYECKUX SBJICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIECHNUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYAO0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOpPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpEeBAaHUU, MOMyUYEHUE ITHIICHA U HU3YUYEHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JeHaTypauus O€JIKOB Ipu
HarpeBaHuM, IIBETHbIC PEAKIMU OETKOB) B COOTBETCTBUH C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalieHNy C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHHEM, MPEJCTABIATh PE3YJIbTaThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alucd YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUil u
(dopMyJIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMAIIHUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popMaruu, UHTepHET U IpyTuX);

c(OpMUPOBAHHOCTh YMEHUH COONO/IaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYAOBOH JEATENbHOCTH B ILEJIAX COXPAHEHUS CBOETO 370pPOBbS U
OKpPY’KaIOIIeW NPUPOJHON Cpelbl, OCO3HABATH ONACHOCTb BO3JEHCTBHS HA YKUBBIE OPraHU3MBbI
ONpPENENEHHBIX OPraHMYECKUX BELIECTB, NMOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUsI UX BPEJIHOTO BO3JICHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIs O0YyYaroLMXCsl ¢ OrpaHHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUI;

JUIs  CJeNbIX W ClAa0OBHIAMIMX OOYyYaroIMXCs: YMEHHE MCIONb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudyeckux Gpopmyit.
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3.COAEP)KAHUE YYEBHOI'O TIPEJIMETA
10 KJIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaiioB. Teopus cTpoeHus: opraHnueckux coeauHenuii A. M. bytneposa,
e€ OocHOBHble NOJOXKEHUA. CTpyKTypHblE (DOPMYJIBI OpPraHWYECKUX BellecTB. lomonorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME W XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u metmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEHIINNA NPECTAaBUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NUYECKHUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyu€HHE M TNpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YIIeBOAOPOAOB. [IpupoHbIii ra3 U MOmyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHsI BELIECTB M HUX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KaydykKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromap», MoaenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHYECKOW pPaOOTHI:
IIOJIy4YEHUE TUIICHA U U3YYECHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA HJIM TMPOAYKTa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).
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Kuciiopoacoaep:kamue opranuueckue coeAHHeHUs

[IpenenpHbIE OJHOATOMHBIE CHUPTHL. METaHON W ATAaHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOICTBA (pPEakUMU C aKTUBHBIMU METAJUIaMH, TaJor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO MIETOYHBIMU METaJlJIaM1, KaueCTBEHHAsl peakiys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@eHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
[OJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHast U YKCyCHasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoIydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeicTBue.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

YTneBopl: coCTaB, KIIACCH(PHUKAIMS YTIACBOAOB (MOHO-, IU- U TToJucaxapuibl). [moko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Menu(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. OpykTo3a KaKk H30Mep TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHble noaumepsl. CTpoeHHe Kpaxmaia U LeJUTIONI03b.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOJABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CUpTOB (B3auMojelcTBHE MnlepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
Kpaxmajga C HWOJOM), TMPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBAa pPAcTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa MJIM NPOAYKTa pEaKklMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIVH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusnyeckue U
XUMHYECKHE CBOICTBA aMHUHOKHMCIOT (Ha NpuMepe IMlKHA). buonormueckoe 3HadyeHHe
amMHHOKUCIOT. [lentumapt.

benkn kak nmpupoaHbIE BBICOKOMOJEKYJsIpHbIe coenuHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHAsl CTPYyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATypalys,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.

DKcrepUMEHTabHbIE METOJbl M3YYEHHUsl BEUIECTB M HMX IpeBpalleHuil: HalOIrofeHue u
ONHCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJKOB IMpH HarpeBaHWHU, LIBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI
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OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpEelHsAs MoJeKylsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHCHCAIIUS.

DKcrepuMEeHTaIbHbIE METO/bl M3YUYCHHUSI BEIIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTecTBEHHO-HAY4YHBIC TOHATHS: SBJICHHE, HAy4YHBIH (aKT, TUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®uszuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTUIYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHoOrHs: MUIIEBBIE TPOIYKThI, OCHOBBI PAIlMOHATIHLHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPETapaThbl, MaTePUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

17



depepanbHan paboyasa nporpamma | Xumma. 10—-11 knaccbl (6a3oBbii

TEMATHUYECKOE IIVIAHUPOBAHHUE

10 KJIACC
HanmMmenosanune
No KommuecTBo OcCHOBHEIE BUEI I€ITEIILHOCTH
pAa3/IeNIOB U TEM [IporpamMmHO€E coneprkanue
/o 4acoB 00yUarommxcs

y4eOHOTro npeaMera

Pazn

ea 1. Teoperuueckue oc

HOBBbI OpFaHI/IquKOﬁ XUMHH

1.1

[Ipenmer
OpTraHUYECKON XUMUH.
Teopus cTpoeHus
OpraHUYECKUX
COEeIMHEHNH

A.M. bytneposa

3

[IpeaMeT oprannyecKor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUHU HOBBIX BEIIECTB
Y MarepuanoB. Teopus CTpOeHUs
OPraHUYECKUX COCAUHECHUIN

A.M. bytniepoBa, €€ OCHOBHBIE
nosoxkenusi. CTpyKTypHbI€ (POPMYIIBI
OpraHUYeCKUX BELIECTB. | omoiorus,
n3oMepusa. XMMUYECKas CBS3b

B OPIraHUYECKUX COCMHEHUAX: KPATHBIC
CBSI3H, G- U TT-CBSA3HU.

[IpencraBnenue o KIaccupUKAIIH
OpraHn4eckux Beulects. Homenkiarypa
OPTaHUYECKUX COCIMHEHUN
(cucTeMatnueckas) U TpUBUAJIbHbBIC
HA3BaHUS BAXHEUIINX MPEACTABUTEIIEN
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCIEePUMEHTAIbHbIE METOIbI

PackppIBaTh CMBICT H3y4aeMBbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), yCTAaHABIUBATh UX
B3aUMOCBS3b.

[IpuMeHsTh MOJIOKEHUSI TEOPUU
CTPOEHUSI OPraHUYECKHUX BELIECTB

A. M. bBytnepoa ajist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMAYECKYHO CUMBOJIUKY
JUTS1 COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHOMN ) POPMYIJT OpraHUIECKUX
BEILECTB.

Onpenensatb BUIIbI XUMUYECKON CBA3U
(omuMHapHBIE, KPATHBIE) B OPTaHUYECKUX
COEIMHEHUSAX.

PackpbIBaTh posib OpraHM4ECKON XUMUH
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depepanbHan paboyasa nporpamma | Xumma. 10—-11 knaccbl (6a3oBbii

U3Yy4YeHMs BellleCTB M X NpeBPALlleHnii: | B IPUPOJE, XapaKTEPU30BaTh €€
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depepanbHan paboyasa nporpamma | Xumma. 10—-11 knaccbl (6a3oBbii

e JlemoHCTpanuu:

— O3HaKOMJICHHE ¢ oOpa3iaMu
OpPTraHUYECKHUX BEIIECCTB U MaTepHAIaMH
Ha WX OCHOBE;

— OTIBITHI IO TTPEBPALICHUIO
OpPTraHUYECKUX BEIIECTB MTPU HArPEeBAHUU
(ru1aBieHue, oOyrIMBaHUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJETMPOBAHNE MOJIEKYJT
OpTraHUYECKUX BEIICCTB

3HAYEHHUE B )KU3HU YETIOBEKA,
WJUTFOCTPUPOBATH CBS3h C APYTUMHU
HayKaMHU.

HabmronaTh ¥ OnMCHIBAThH
JIEMOHCTPAIIMOHHBIC OIBITHL; IPOBOIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MPaKTHYECKUE PabOTHI

Hroro no pazneny

Pa3znen 2. YrieBoaopo/bl

2.1 | IIpenenvubie
YTIIEBOJOPOIBI —
AJIKaHbI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
MIPOCTENIINE NTPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs] U TOPEHUS),
HaxO0XJICHUE B IPUPOJE, TOIYYEHNE U
IPUMEHEHUE

2.2 | HenpenesbHbIe
YTIEBOJOPOIBL:
QJIKEHBI, AJIKAJUEHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUN psAsl. DTUIIEH —
MPOCTEUIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKrue 1 XMMUYECKHE CBOWCTBA
(peakiuu ruIpupoOBaAHHS,
raJlOr€HUPOBaHMUS, TUApATALUH,

PackpbIBaTh CMBICT U3yU4aeMBbIX
MOHSATUM (BBISIBJISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aMMOCBS3b, HCII0JIb30BAThH
COOTBETCTBYIOIIUE TOHATHUSA

IIPY ONMCAHUHU COCTaBa, CTPOEHUS U
MPEBPAIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POPMYIJT OpraHUIECKUX
BEILIECTB.

YcraHaBinuBaTh NPUHALIECKHOCTD
BEILIECTB K ONPEACIICHHOMY KJIacCy
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OKHCJICHHUSI U TTOJTUMEPHU3aIliN )
HaxO0XJICHUE B IIPUPO/IS, TTOTyUYEHUE U
MIpUMEHEHUE.

Ankanuensl: OytagueH-1,3 u
MeTwiI0yTaaueH-1,3, xumuueckoe
CTpOEHUE, PEaKIHs MOJTMMEPU3AITIH,
pUMEHEHUE (1151 CUHTE3A
MIPUPOJTHOTO U CHHTETHYECKOTO
Kay4yyKa U PE3UHBI).

AJKUHBI: COCTaB M 0COOEHHOCTH
CTPOCHHMS, TOMOJIOTHUCCKUIN PSI/I.
AlLeTHIIEH — NPOCTEUIIAN
MIPEICTaBUTEINb ATKUHOB: COCTAB,
XUMHUYECKOE CTpOoeHUE, (PU3NUSCKUE U
XUMHUYECKHE CBOMCTBA (peakIiuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
THpaTaIlliy TOPEHUS ), HAX0XKICHHE

B IIPUPO/IC, TTOTyUCHUE ¥ IPUMCHCHHE

2.3

ApomaTnyeckue
yIJIEBOJOPOIBI

ApeHbl: 6€H30J1 ¥ TOTYOJl, COCTAaB,
XUMHUYECKOE CTPOCHUE MOJIEKYJI,
buznyeckne U XMMHYECKHUE CBOMCTBA
(peakuuu rajJoreHUPOBaHUs U
HUTPOBAHUS), IOTyUCHHE

U npuMeHeHue. BiusiHue Oensona

Ha OpraHu3M uenoBeka. [ eHeTnueckas
CBSI3b YTJIEBOJOPOJIOB

YIJIEBOIOPOJIOB IO COCTaBY M
CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJIUTH TPUBHUAIbHBIC HA3BAHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOJIOB.

OnpenensaTs BUAbI XUMUYECKOUN CBA3U
B MOJIEKYJIaX yTJI€BOJOPOJIOB;
XapaKTEepPU30BaTh 3aBUCUMOCTD
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIIOCOOBI MOTYUYEHUS] TUITUYHBIX
MPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
YIJIEBOJOPOAOB (METaHa, 3TaHa,
ATUIJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOIOPOIAMH U TIOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIUii C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (hOpMYII.
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2.4

[Ipuponnsie
MCTOYHUKHU
YTIEBOJIOPOIOB U HX
nepepadboTKa

[Ipupoanslii ra3. [lomyTHbie HEDTIAHBIC
raszel. HepTh 1 €€ mpoucxoxaeHue.
Crioco6b1 iepepaboTKu HEDTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTku HedTH, UX TPUMEHEHHE
B IIPOMBILIUIEHHOCTH U B OBITY.
KameHHbI yTOJb U IPOIYKTHI €r0
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLleHuii:

e /lemOoHCTpanmu:

— komtekiuu «HedpTe» u «Yronby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBD).

¢ JlaGopaTopHBIE OMBITHI:

— Ka4ECTBEHHOE OIPEACIICHUE yIiIepoia
Y BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX;
— O3HaKOMJIEHHE ¢ 0Opa3lamMu
IJIaCTMAcCC, KAy4yKOB M PE3HHBI;

— MOJIEJIMPOBAHNUE MOJIEKYJI
YIJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOAHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITony4yenue 3TuaeHa U U3ydeHue
€ro CBOKWCTB.

XapakTepu3oBaTh UCTOYHUKHU
YIJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBIN ra3, yrojib), CIocoObl UX
nepepadoTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — IPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEpUMEHTA (J1a0OPaTOPHBIE OMBITHI U
MpaKTUYECKUe paboThI).

CrnenoBath npaBuiiam 0e30macHoOM
paboThI B IabopaTopuu

MPU UCTHOJIB30BAHUHN XUMHYECKOU
nocyzbl ¥ 000pYyIOBaHUS, a TAK¥Ke
npaBujIaM OOpalleHus ¢ BEIIeCTBAMU

B COOTBETCTBUU C HHCTPYKIHUSIMU
BBITIOJIHEHUS JJTAOOPATOPHBIX OMBITOB U
MPaKTUYECKUX padOT MO MOJYUYECHHIO U
M3YUYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATs pe3yabTaTsl
AKCIIEpUMEHTa B (popme 3anucu
YPAaBHEHHU COOTBETCTBYIOIINX PEAKIUN
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOANTH BEIYMCIIEHUS

JUTSL ONIPEICIICHUSI MOJIEKYJISIPHOM
(bopMyJbl OPraHUYECKOro BEIleCTBa,
10 YPaBHEHUIO XUMUYECKOHN peaKIuu.
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e PacuérHbie 3a1aun:

— OMNpENIENIEHNE MOJIEKYJIIPHON
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB;

— Ppacu€Thl MO YPABHEHUIO XUMUUYECKOM
peakiuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBJISITH CBOIO IIO3HABATEIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOU
JEATETbHOCTH

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xamiye opraHnyeckue coeInHeHHst

3.1

Crouptel. @eHoa

3

[IpenenbHble OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTajlaMH, TaJJOT€HOBOIOPOIaMHU,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3MOJIOTHUECKOE ACHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIUPTHI: STUICHTIMKOJIb
U TJIMIIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3NIECKUE U XUMUYCCKHUE CBONCTBA
(B3auMoOIeMCTBHE CO ICTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOTOAQTOMHBIE CITUPTHI).
du3NO0I0ru4ecKoe JeicTBIE

Ha opraHu3M uenoBeka. [Ipumenenue
JIMLEPUHA U STUJICHTIIUKOJIS.

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBJISIT UX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABIMBATh UX
B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE TTOHATHUSA

IIPY OMMMCAHWHU COCTaBa, CTPOEHUS U
MPEBPAIIEHUN OPraHUYECKUX
COEIMHEHU.

Hcnonb30BaTh XMMUYECKYH0 CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYIT OpraHUIECKUX
BEILIECTB.

YcranaBnuBaTh NPUHAMLIECKHOCTD
BEILIECTB K OMNPEAECICHHOMY KJIaccy
10 COCTAaBY U CTPOECHUIO, HA3bIBATh UX
110 CUCTEMAaTHYECKOM HOMEHKIIATYPE;
[IPUBOJUTH TPUBUAJIbHBIEC HA3BAHUS
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®enoi. CTpoeHre MOJEKYJIbL,
¢u3nueckre u XUMUYECKHE CBOMCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJperuasl.
KapOoHOBbIE KUCIOTHI.
CrnosxxHblie 3¢upsl

Anpaeruapl: GopMaIbACTHA U
alleTanbAerul, XUMUUECKOE CTPOCHHE,
¢duznyecKkue 1 XuMHUYECKHe CBOMCTBA
(peakuuu OKHCIIEHUSI K BOCCTAHOBIICHHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJTYUCHHUE U
IPUMEHEHHE.

OJIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIEC KUCIIOTHI: YKCYCHAas
KHCIIOTa, XUMUYECKOE CTPOCHHE,
busznyecKkrne 1 XUMHUIECKIEe CBOMCTBA
(oOmIue cBoicTBa KUCIIOT, peakuus
ATEPUPUKAIINN ), TOTYICHUE U
npuMmeHnenre. CTeapuHOBas U OJICMHOBAS
KHUCTIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KHCJIOT. Mbljia Kak COJIH
BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE TEUCTBUE.

CrnoxHbie 3GUpPbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['Mponu3
CII0KHBIX 3GupoB. XKuphl Kak

OTACIBHBIX MPEACTABUTEICH
KHUCJIOPOJICOJIEPKAIINX COCTMHEHHUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEeHHE, (PU3UUIECKHUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIIOCOOBI MTOTYYEHUST TUITAYHBIX
MPEACTABUTEJIEN PA3IIMYHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMX COCTUHEHUIN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaipaeruia,
aleTanbIErua, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
1[EJUTIOJIO3b1 ); BBISIBJIATh T€HETUUECKYIO
CBSI3b MEXK]ly HUMH U TIOATBEPKIATh €€
HaJIMYKME YPABHCHUSIMH
COOTBETCTBYIOIINX XUMHYECKUX
PEAKLHI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (POpMYII.

OnuceIBaTh COCTaB, XUMHUYECKOC
CTPOCHHUE U TPUMEHECHUE )KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUISL AKUBHEICSI TETbHOCTH OPTraHU3MOB.
Oco3HaBaTh OACHOCTH BO3ACUCTBUS
Ha JKMBBIC OPTaHU3MBbI ONIPEAETICHHBIX
OPraHUYECKUX BEIIECTB, MOSICHATH

Ha IIpuMepax CrocoO0bl YMEHBIICHUS
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MIPOU3BOIHBIC TIUIEPUHA U BBICIITUX
KapOOHOBBIX KUCIOT. [ MApOIU3 KUPOB

3.3

YraeBoabl

YTIIeBobI: COCTaB, KIIacCH(PUKAIIHS
YIJIEBOJIOB (MOHO-, TU- U
nosiicaxapubl). ['roko3a —
MPOCTEUIIINNA MOHOCAXAPUL:
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
(dbu3nyecKre 1 XUMUYECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccTanoBieHue, OpoxKeHHE
TJIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MIPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykro3a Kak
M30MED TITIOKO3BI.

Caxapo3a — npecCTaBUTENb
JIMCaxapuaoB, TUAPOIU3 Caxapo3bl,
Hax0JICHUE B MIPUPOJI€ U IPUMEHEHHUE.
Kpaxmai u nesnmroo3a Kak NpupoHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmania 1
LEJUTI0I03bI, GU3UYECKUE U XUMUYECKUE
CBOMCTBA Kpaxmasa (TUIpOJIn3,
KaueCTBEHHAs PEAKIIUSI C UOJIOM).
JKCIEPUMEHTAIbHbIE METObI
M3Yy4YeHMs BellleCTB M UX NpeBpallleHuii:

Y IIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — IPOBEJICHHUE,
HAOII0/ICHUE U OMUCAHNE XUMHUECKOTO
AKCIIEPUMEHTA (J1A00PATOPHBIE OIBITHI U
IpaKTHYECKHE paboThl).

CrnenoBath npaBuiiaM 0€30MaCHOM
paboThI B J1abOpaTOpHUH

IIPU UCHOJB30BAHUY XUMHUYECKON
MOCY/Ibl U 000PY/IOBAHHUS, & TAKIKE
paBuJiaM 0OpaIleHUs C BELIECTBAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBINIOJIHEHHS JTAOOPATOPHBIX ONBITOB

U MPAKTUYECKUX PabOoT IO MOIYYECHUIO
Y U3YYEHUIO OPraHUYECKUX BEILECTB.
IIpencraBisTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUI COOTBETCTBYIOIINX PEAKIIUM
U JeJ1aTh BBIBOJIbI HA UX OCHOBE.
[IpoBOINUTH BBIYMCIICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOW PEaKlUu.
CaMOCTOSTENBHO MIIIAHUPOBATH U
OCYLIECTBJIATH CBOKO ITI03HABATENBHY IO
JEATEIbHOCTh; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpPEHHUE CIIUPTOB;

— B3aUMOJCHCTBHUE IIULEPUHA

¢ ruapokcuaom meau(Il);

— KAUECTBEHHBIC PEAKLIUH AJIbJIETUIOB
(OKHCIIEHHE aMMHAa4YHbIM PaCTBOPOM
okcua cepedpa U THIPOKCHIOM
menu(Il));

— B3aUMOJICHCTBHUE KpaxMmasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCyCHOM
KHCJIOTHI.

e PacuérHrle 3agaun:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyJibl OpraHMUECKOI0 BEIIeCTBA
10 MACCOBBIM JI0JIIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 110 Macce
(00BEMY) IPOIYKTOB CrOpPaHUs;

— pacy€Thl IO YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4JacTue B IpynInoBoi yueOHOU
JIEATEIIbBHOCTH

Hroro no pazueny

13

Paznen 4. A3oTcoaepikainiye OpraHudecKue coenHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benxn

3

AMUHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTpOeHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppiBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH), YCTAHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BAThH
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C KUCIIOTaMU Y TOPEHUSI ), HAXO0XKICHUE

B IIPUPOJIe. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OpraHUYECKUE COCTUHEHUSI.
dusnyeckre 1 XUMHUECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TIIMINHA).
brnonornyeckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 NENTUIOB.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa O0elKOB. XUMUUYECKHUE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JIeHaTypalys, KaYeCTBEHHbIEC PEAKIIUN
Ha OEJIKH.

JKCIEePUMEHTAJIbHbIE METObI
U3y4YeHUsl BellleCTB U UX MpeBPAlleHM
e JleMOHCTpanuu:

— JeHaTypaius OJIKOB MPU HarpeBaHUU;
— LIBETHBIE peaKuu OEJIKOB

COOTBETCTBYIOIIUE MOHITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPTaHUYECKUX
COEeJIMHEHU.

Hcnonb30BaTh XUMUYECKYHO CHMBOJIUKY
JUJISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIlEHHON) POpMYJT OpraHUYECKUX
BEILECTB.

OrnpenensiTe MPUHAJIEHKHOCTD BEIIECTB
K OIPEACIICHHOMY KJIacCy IO COCTaBy U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BAHUS
OTJEJIbHBIX IIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIIHNE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEACTABUTENECH a30TCOACPKAIINUX
coeIMHEHUN (METHJIaMUHA, TJIUINHA,
OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; MOSCHATH
Ha IpUMepax 3HaueHue OCJIKOB

JUIsl OpraHu3Ma 4eslIoBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMoCTOSITEIBHO MJIAHUPOBATH U
OCYLIECTBJISITH CBOIO IT03HABATENIBHY IO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOM
JIEATEIIbBHOCTH

Hroro no pazneny

3

Pa3neun. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuyku. Bonokna

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM:
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEPU3AIUU, CPETHSIST
MoJIeKyJsipHas macca. OCHOBHbIE
METOJIbl CHHTE3a BRICOKOMOJICKYJISIPHBIX
COEIMHEHUN — MOJIUMEPU3ALUS U
MOJIMKOHICHCALIUS.

[TnacTmacchl (MOJUATUIIEH,
MTOJIUIIPOITHIICH, TIOJTMBUHUIXJIOPUI,
nonaucTupod). HatypaibHslii 1
CUHTETUYECKUE KayUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN ). BoJOKHA: HaTypaibHbIE
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHbIE (a1IeTaTHOE BOJIOKHO,

Bianets n3y4yaeMbIMU XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TOHSATUN U IPUMEHSTh 3TU
MOHATHUS TP ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U
SIBJICHUM.

Hcrnonb30BaTh XHMUYECKYHO CHMBOJIAKY
JUISl COCTaBIIEHUS CTPYKTYPHBIX (popmyit
BEIIECTB U YPAaBHECHUN PEAKLINI
MOJIMMEPHU3ALH U TIOTUKOHACHCAIIH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJJACTMACC, BOJIOKOH;, IPUMEHEHNE
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BHCKO3a), CHHTETUYECKUE (KaIllPOH U
JIaBCaH).

JKCIEPUMEHTAIbHbIC METOAbI
U3Yy4YeHMs BellleCTB M X NpeBpallleHuii:
e JlemoHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3IamMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMacc, KayuyKkoB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — HAOIIOAATh U
OIHCHIBATh IEMOHCTPAL[MOHHBIHI
AKCIIEPUMEHT

Hroro o pazgeny 2
OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC
Haumenosaunue
Ne KomnnuectBo OCHOBHBIE BUBI IEATEILHOCTH
paszeiioB U TEM [IporpammHoOe coaepkaHue
m\IT 4acoB o0yJaronmxcs

y4eOHOTO MpeaMeTa

Paznen 1. TeopeTruueckue oc

HOBBI XMMHUH

11

CtpoeHue aToMOB.
[Teprnonnueckuit
3aKOH U
ITepuoauueckas
CUCTEMa XUMHUUYECKUX
AJIEMEHTOB

J.1. Menneneena

3

Xumudeckuii aneMent. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUECKUE YPOBHH,
OIypOBHHU. ATOMHBIE OpOUTANH,

S-, p-, d-, f-anemenThr. OcoOeHHOCTH
pacrpeeneHus 3JIEKTPOHOB

10 OPOUTAJIIM B aTOMaxX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(MUTYpaIHs aTOMOB.
[leprnoanyeckuii 3aK0H U
[Tepuonnueckasi cucTeMa XUMHUISCKUAX
anemeHnToB 1. . MenaeneeBa. CBs3b
MEPUOTUYECKOTO 3aKOHA U
[Tepuoanueckon CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEUN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHUYECKHUX

AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX

" CJIOKHBIX BCIICCTB I10 I'PpYyIIliaM AU
Inepuogam. 3HaueHHne MNEPpUOANICCKOIO
3aKOHa 1 CUCTEMbI XUMHNYCCKUX

PackpbIBaTh CMBICT U3y4aeMBbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIIUBAThH UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUUECKOTO
3akoHa JI. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CHUCTEMaTU3HUPYIOIIYIO,
O0OBSCHUTETHHYIO M POTHOCTUYECKYO
GyHKIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHUE aTOMOB XUMHYECKUX
aJeMeHTOB 1-4 epuo10B, UCTIONB3YS
MOHSATHS S-, P-, d-3J7I€KTPOHHBIC
opOuTaNTH, YHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHUUYECKUX
AJIEMEHTOB U UX COEAUHEHUN

10 MePUOJIaM U TPyIIIam
ITepuoanueckom CUCTEMBI

J1. . MenaeneeBa
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anemeHToB .. MenneneeBa

B Pa3BUTUHU HAYKHU.
IKCNEPUMEHTAIbHbIE METO/IbI
U3y4eHNsI BEleCTB U UX MpeBpallleHU:
e /lemoHCTpanuu:

Buaer Tabmun «Ileproanueckast cucrema
XUMHUYECKHX DJICMEHTOB

.. MenneneeBay

1.2

CrtpoeHue BeliecTna.
MHuoroo6pa3zue
BEIIICCTB

Ctpoenue BemecTBa. XUMUYECKas CBS3b.

Bunbl (koBajieHTHast HEMOJSIpHAs U
MOJIsIpHAsi, MIOHHAsA, METAJUTNYECKas) U
MEXaHU3MbI 00pa30BaHUsI XUMHUYECKON
CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). BogopoaHas cBs3b.
BaneHntHOCTSD.
DIIEKTPOOTPULIATENBHOCTh. CTENEHB
okucyienusi. KaTMOHbBI U aHUOHBI.
BemecTsa MOJIEKYJIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHS.

3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tumbl KPUCTAITUYECKUX PELIETOK U
CBOMCTBA BEIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtunnsie pactBopsl. KosimuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBIJIEIATH UX XapaKTePHbIE
MIPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPU OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1J11 00BICHEHHSI OTACIIbHbBIX
(aKTOB U SIBJICHHI.

OnpenensiTe BUJIbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHUSX; TUIl KPUCTALITUYECKON
PEIETKN KOHKPETHOTO BELIECTBA.
Onpenenstb BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOANTE BEIYMCIICHUS

C UCIOJIb30BAHUEM MTOHATHUS «MACCOBAS
JI0JI BEILIECTBA B PACTBOPEN.

Brnangets nzyyaeMbIMH XUMUYECKUMHU
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Krnaccuduxkaruss HeopraHu4ecKux
coenunenuii. Homenknarypa
HEOPTaHUYECKUX BEIICCTB.
IKCIEPUMEHTAILHbIE METOIbI
U3y4YeHUs BeleCTB H NX MPeBpaLeHuii:
e JlemoHCTpanum:

— MOJIEJIH KPUCTAIUTUYECKUX PEIIETOK.
e PacuéTHble 3a1a4u:

— pacyeThl C UCIOJIB30BAHUEM TOHSTHS
«MaccoBas JI0JI paCTBOPEHHOTO
BEIIIECTBA»

1.3

XUMHUYECKUE
peaxkuuun

Xumnueckas peakiusi. Kinaccudukarms
XUMHYECKUX PEAKIIUN B HEOPTaHUYECKON
Y OPTaHMYECKON XUMUU. 3aKOH
COXPaHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALLECHUS SHEPTUU
IPU XUMUYECKUX PEaAKIHUSX.

CKopoCTb peaKiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIe
peakuuy. XMMHYECKOE PaBHOBECHE.
@akTopsl, BAUSIOIIME HA COCTOSTHUE
XUMUYECKOTO pABHOBECHSI.

[Tpuunun Jle [larense.
DIEKTPOIIUTUYECKAS] TUCCOLIHALIMS.
CuntbHBIC U c1a0bIe 2IeKTpoauThI. Cpema
BOJHBIX PACTBOPOB BEILIECTB: KUCIas,
HEWTpalibHAasl, Ieao4Has. Bogopoausii

MOHSITUSIMHU.
OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOMN PEaKINK OT Pa3InIHBIX
(haxkTopOB.

Onpenensarb XapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHS

B 3aBHCHMOCTH OT BHEIIIHETO
BoznerictBus (puHIn Jle [llaremnse).
CocTaBIsITh ypaBHEHUS peaKIui
Pa3IUYHBIX TUIOB; TOJIHBIE U
COKpaIll€HHbIC YPABHEHUS PEeaKIUi
MOHHOTO 0OMEHa, yYUThIBAs YCIOBHS,
MIPU KOTOPBIX ATH PEAKITUU YT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHUS — POBE/ICHNUE,
HaOJII0/IEHUE U OTIHUCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OMBITHI, TPAKTUIECKHIE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJIHBIX PAaCTBOPOB BEILIECTB, PEaKIIUN
MOHHOTO 0OMEHA, BIUSHUIO PA3TNYHBIX
(bakTOpOB Ha CKOPOCThH PEAKIIHIA.
CrnenoBaTh MpaBuUiiaM MOJIb30BaAHUS
XUMHUYECKOM MOCy 10 1 1a00paTOPHBIM
000py10BaHUEM.

[IpeactaBnsTh pe3yiabTaThl
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noka3zareinb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOM U
HEOPTaHUYECKON XUMHH.
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu. [loustue 06 >nmexkTponause
PacILIaBOB U pacCTBOPOB COJIEH.
[IprMeHenne ANEKTPOIIN3a.
JKCIIePUMEHTAJIbHbIC METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpaLleHui:
e /lemoHCTpauuu:

— pAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IPUCYTCTBHH KaTaJIU3aTopa.

e JlaGopaTopHBIEC ONBITHI:

— MPOBEICHUE PEAKIIUIA HOHHOTO
oOMeHa;

— OIpeAeNIeHHE Cpeibl PaCTBOPOB
BELLECTB C TIOMOIIBIO YHUBEPCAIBHOTO
UHIUKATOPA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbix (pakTopoB
HAa CKOPOCTh XMMHUYECKOUN pPEAKIINH.

e PacuérHble 3a1a4n:

— pacyeThl 10 YpaBHEHUSIM XUMHUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACYETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMiCH YPaBHEHHUH COOTBETCTBYOIINX
pCaKIuii 1 J1eaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTDH BBIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHA,
B TOM YHUCJIC TEPMOXHUMHUCCKHE
pacyEThI

Hroro no pazneny

13
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Paznen 2. Heopranudeckasi XuMus

2.1 | Meramisl

6

Meramnsl. [losoxxenue metajion

B [lepnoanueckoit cucteMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O6mme GU3nvIecKne CBOMCTBA
MeTaiioB. [ IpuMeHenne meTamios

B OBITY, Ipupoie U TexHHKe. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HaMnpsHKeHU MeTayioB. O0IIHe CrIOCOObI
oy4eHust metauioB. Kopposus
MeTauioB. CocoObl 3aIuThI

OT KOPPO3HUH.

OO0m1as xapakTepucTUKa METaIOB
rinaBHbIX oarpymnm (IA-rpymnma,
[TA-rpynma) [lepuoandeckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUIPOKCUIA ATFOMUHUSL.

OO0m1as xapakTepucTUKa METAJIJIOB
no6ouHbIx oarpytmi (b-rpymm)
[Tepuoauyeckoii CHCTEMbI XUMHUYECKUX
3JIEMEHTOB: M€Jlb, LIMHK, XPOM, KEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHIBI, TUIPOKCHU/IBI, COJIN).
JKCIEPUMEHTAIbHbIC METOABI
HU3y4YeHHUsI BELeCTB U UX NPeBPallleHHIA:

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUH (BBIIEIATh UX XapaKTEPHbIE
MPU3HAKKN) U IPUMEHSATH 3TU TOHSITHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEILECTB, JI1 00BICHEHUSI OT/ICIIbHbIX
(aKTOB U SIBICHHIA.

OOBICHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U UX COEUHEHUN C YUYETOM
CTPOCHMS UX AaTOMOB U I1OJI0KEHUSA

B [Ilepnoanueckon cucreme
XUMHYECKUX DJIEMEHTOB

. . Menaeneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIINX COCTMHEHUMN, TTOATBEPKAast
ATO ONKCAHUE MPUMEPAMH YPABHEHU U
COOTBETCTBYIOIINX XUMHUECKUX
peaKuii; MPUMEHEHUE METAJUIOB

B Pa3JIMYHBIX 00JI1ACTAX, a TAKKE
MCIIOJIb30BaHUE UX ISl CO3AaHUs
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e /lemoHCTpanuu:

— KoJUIeKIMs «MeTasuibl ¥ CILIaBbD».

¢ JlaGopaTOpHBIC OTIBITHI:

— B3aUMOJICHCTBUE TUAPOKCH]IA
AITIOMHUHUS C pACTBOPAMU KHUCIIOT U
HIeJI0YeH;

— Ka4ECTBEHHBIC PEaKITMU Ha KATHOHBI
METAJLJIOB.

e [IpakTnyeckue paboThI:

Ne 2. Pemenue skciepuMEHTaIbHBIX
3a/1a4 1o TeMe «MeTaby.

e PacuéTHbIe 3amaun:

— pacydeTbl Macchl (00beMa, KOJTUYECTBA
BEIIECTBA) MPOYKTa PEAKIUH, €CIIU
OJIHO U3 BEIIECTB JIaHO B BUJIE pacTBOpa
C OMNPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAaHOBUTENbHBIX PEAKIIUN
IOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OaslaHca 3TUX PEaKIIUi.
[TpoBoauTh peakuumu,
MOJITBEP K IAIOIIUE XaPAKTEPHBIE
CBOMCTBA M3y4aeMbIX BEILECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, TPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TO3HAHUS — MTPOBEICHUE,
HAOJII0/ICHUE U OTTHUCAHUE XUMUYECKOTO
IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

[IpencraBisTh pe3ynbTaThl
XUMHUYECKOTO KCTIepUMEHTa B popme
3aMyCy YpaBHEHUHM COOTBETCTBYIOIINX
peaxiuii ¥ 1eiaTh BEIBOABI HA UX
OCHOBE.

CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XUMHUYECKOU MOCy 101 1 1a00paTOPHBIM
000py1I0BaHUEM.

[TpoBOANTH BHEIYUCIICHHS

[0 YPaBHEHUSM XUMHUECKUX PEaKLuil.
CaMOCTOSATENBHO TUIAHUPOBATh U
OCYIIECTBISITH CBOIO IO3HABATEIHHYIO
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JIEATEIIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYNIOBON yueOHOU
JIEATEIIbBHOCTH

2.2

HemeTamisl

Hemeranmebl. [TooxxeHne HEMETaJIOB
B [leproanueckoil cucteMe XMMHUYECKUX
anemeHToB [[.M. MeHpaeneeBa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
du3nYeCcKre CBOMCTBA HEMETAJLJIOB.
AJIIOTpOIIHUS HEMETAJIOB (Ha IpuMepe
KHCJIOpOa, cephl, pocdopa u yriepoaa).
XHUMMYECKHE CBOMCTBA BAXKHEHUIIINX
HEMETaJJIOB (TaJOTeHOB, CEphI, a30Ta,
docdopa, yriepoia u KpeMHUS).
Oxcuibl HEMETAIIOB.
Kucnoponacoaepxaiiye KAcioThl.
Bopopoausie coennHeHus

HEMETAJIOB.

JKCIEePUMEHTAIbHbIE METObI
U3Yy4YeHUs BeleCTB

U UX MPeBPALCHUI

e J[eMOHCTpauuu:

— 00pa3Ilsl HEMETAIOB;

— B3aUMO/JICHCTBUE MEJIU C a30THOM
KUCJIOTOM pa3JINYHON KOHUEHTPALUY.

e JlabopaTOpHBIEC OTIBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTHOH aMMOHHS.

PackpbIBaTh CMBICIT HU3yYaeMbIX
MOHSATUH (BBIJIEIATH UX XapaKTepHbIE
MPU3HAKH) U IPUMEHSITh 3TU MOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JIJIs1 OOBSICHEHUS OTACIBHBIX
(aKTOB U SIBICHHI.

OOBsCHATH O0ITHE 3aKOHOMEPHOCTHU

B U3BMEHEHHUH CBONCTB HEMETAJJIOB U UX
COEMHEHU C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHS

B [lepronnueckoii cucreme
XUMUYECKUX DJIEMEHTOB

. . Menaeneena.

XapakTepu3oBaTh (ONUCHIBAThH) OOIIHE
XUMHYECKUE CBOKMCTBA HEMETAILIOB, UX
BOKHEUIINX COCTMHEHUM, TTOATBEPKAast
ATO OMKCAaHUE MPUMEpPAMH YPAaBHEHUMN
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuu.

XapaxkTepus3oBaTh BIUSHUE HEMETAIJIOB
U UX COCIMHEHUI Ha KUBBIC
OpraHU3Mbl; OMTUCHIBATH TPUMEHEHUE

B PA3JIMYHBIX 00JIACTSAX MPAKTUICCKOM
JEATEIIbHOCTH YEJIOBEKaA.
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e [IpakTrueckue paboOTHI:

Ne 3. Pemienue skcriepuMeHTATBHBIX
3amad 1mo reme «Hemeramby.

e Pacu€rnble 3anaum:

— pacueThl MacChl BEUIECTBA

W 00beMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU
00bEMY OIHOTO U3 YYaCTBYIOLIUX

B pEaKIIMU BEUIECTB; PACUETHI MACCHI
(o6bema, KOJIMYEeCTBA BEIECTBA)
MPOIYKTOB PEAKINH, €CITH OTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPTaHUYCCKUX U
OpraHUYECKUX
BEIIECCTB

Heoprannueckue u oprannueckue
kuciaoThl. Heopranmueckue u
OpraHuyecKue OCHOBaHUsA. AM(oOTEepHbIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUEeCKasa CBI3h
HEOPTraHWYECKUX U OPraHUYECKUX
BCILICCTB

[TonTBEepxKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPTaHUYECKUMH BEIECTBAMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuil.

PackpeIBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX PEaKLIUi.
IIpoBoauTh peakuuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4YaEMBbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [I03HAHHUS — IIPOBEJICHMUE,
HaOJI0ICHUE U OITMCAaHUE XUMUYECKOTO
HKCIIEpUMEHTA (IEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThl).

IIpencraBiATs pe3yabTaTsl
XUMHUYECKOTO 3KCIIepuMeHTa B (hopme
3aIIMCH YPABHEHUM COOTBETCTBYIOIINX
peaklMii U JenaTh BBIBOJBI HA X
OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKO MOCY10M 1 1a00paTOPHBIM
000OpyI0BaHUEM.

[IpoBOIUTH BEIYKCIICHHUS

10 YPaBHEHUSAM XUMUYECKUX PEAKLIUN.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYLIECTBIIATH CBOIO [T03HABATEIIBHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIIOBOM y4eOHOH
JeATEITbHOCTH

Hroro no pazneny 17
Pa3nea 3. Xumus u :Ku3Hb
3.1. | Xumus 1 KU3Hb 4 Ponb xumun B obecriedeHuu PackpbIBaTh poJib XUMUU B pELICHUU

3KOJIOTUYECKOU, SHEPreTUUECKOU U
MUIIEBOM 0€30MMacCHOCTH, Pa3BUTUU
MeauuuHbl. [ToHITHE O HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[Ipencrapienus: 06 0OIIUX HAYUHBIX
MPUHIIUAINAX TPOMBIIIIIEHHOTO MOJTYYEHUS
BOKHEUIIMX BEIIECTB (Ha MpUMepax
MIPOU3BO/ICTBA aMMHUAKA, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MAaTEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
3I0pPOBbE YEJIOBEKA; ITPAaBUIIA
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

HYHEPTreTUYECKUX, CHIPHEBBIX U
AKOJIOTHICCKUX MTPOOJIEM UeJI0BEUECTBA,
OMKCHIBATH OCHOBHBIC HATPABIICHUS
Pa3BUTHS XUMHYCCKOW HAYKH H
TEXHOJIOTHH.

[IpumensTh mpaBmiIa 6€30MacHOTOo
oOpallieHusI ¢ BEIIECTBAMH,
HCITOJIb3yEMBbIMH B TTIOBCETHEBHOM
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepeKeHus 3I0pPOBbsI U OKPYIKaroIen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(omacHOCTh) BO3JICHCTBUS HA KUBBHIS
OpraHU3Mbl ONIPEIEICHHBIX BEIIECTB
cMbica nokazarens [JIK, mosicHITh
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IpenaparToB; MpaBuia 6€30MacHOTo
HCIIOJIb30BaHUs MPEerapaToB ObLITOBOM
XHMHUH B IIOBCEIHEBHOM »KN3HU. bpITOBas
XMMHUYECKasi TPaMOTHOCTh

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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5.ClIOCOBbBI OHEHKHU JOCTU/XEHUSA YYAHINMMUCSA TIOAHUPYEMBIX
PE3YJIbTATOB

1. OueHka ycTHOTO OTBeTA.

Ouenka "5" craBuTCs, €CiM 00yJarOIIHIACS:

1. moka3pIBaeT riry0oKoe U TOJTHOE 3HAHKE U TIOHUMAaHHUE BCEro 00bEMa MPOrpaMMHOTO

MaTepuaia; IOJIHOE MOHUMAaHHE CYIIHOCTH pacCMaTpPUBAEMbIX IOHATHH, SBICHUN U
3aKOHOMEPHOCTEM, TEOpUH, B3aHUMOCBS3EH;

2. yMeeT COCTaBUTb MOJIHBIM M MPAaBHJIbHBIM OTBET Ha OCHOBE M3YYEHHOI'O MaTepUala;
BBIJICNIATh TJIABHBIE TIOJIOKEHHUS, CaMOCTOSITEIBHO TMOJTBEPKAATh OTBET KOHKPETHBIMU
npuMepamu, ¢akTaMu; CaMOCTOSITENIBHO W apryMEHTHpPOBAHO [elaTh aHajau3, 00001ieHus,
BBIBOJIbl. Y CTAHABJIMBATh MEXKIIPEAMETHBIE (Ha OCHOBE paHee NPHUOOPETEHHBIX 3HAHUU) U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKH NPUMEHSATH TMOJYYCHHbIE 3HAHUA B HE3HAKOMOU
cutryanuu. [locienoBarensHo, YETKO, CBSA3HO, 0OOCHOBAHHO M 0€30ITMO0YHO M3JIarath y4eOHBIN
MaTepuai; JaBaTb OTBET B JIOTHYECKOW MOCIEOBATEIbHOCTH C HCHOJIB30BAaHUEM MPHUHSITON
TEPMHHOJIOTHH; JeJIaTh COOCTBEHHBIC BBIBOABI, (OPMYJIMPOBATH TOYHOE OIpEACIeHUE |
MCTOJIKOBAHUE OCHOBHBIX MOHATUMN, 3aKOHOB, TEOPUI; IPH OTBETE HE MOBTOPATH JOCIOBHO TEKCT
y4eOHUKa; M3J1araTh MaTepHall JUTEPATYPHBIM S3BIKOM; MPABUIBLHO M OOCTOSTEILHO OTBEYATH
Ha JIOMOJIHUTENbHBIE BOMPOCH yuuTens. (CaMOCTOATENbHO W PAlMOHAIBHO HCHOJIb30BaTh
HaTJISIHBIC TIOCOOWS, CIIPABOYHBIC MAaTEpHalbl, YYEOHWK, JOMOJHUTEIBHYIO JIATEPATypy,
MEPBOMCTOYHUKH; MPUMEHITh CHCTEMY YCJIOBHBIX OOO3HAYeHHM TMpU BEACHUU 3aIUCeH,
COINPOBOKAAIOIIMX OTBET; HCIIOJIb30BAHUE IS JOKA3aTEJbCTBA BBIBOJOB W3 HAOMIOAEHUN U
OTIBITOB;

3. CcaMOCTOATENbHO, YBEPEHHO M 0€30IIMO0YHO MPUMEHSET NOJy4YeHHbIE 3HAHHUS B
pelieHuy mpobieM Ha TBOPYECKOM YpPOBHE; JIOMyCKaeT He 0ojiee OAHOrO HEeA04ETa, KOTOPHIH
JIETKO WCHPABISIET MO TPEOOBAHUIO YYHTENSA, HMEET HEOOXOJUMbIE HaBBIKM paldOThl C
npubopaMu, dYepTexkamH, cXxemMamMH U TpaduKamMH, COMYTCTBYIOUIMMH OTBETY; 3alllCH,
COIPOBOKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "3" craBuTCs, eciiu 00y4aromuics:

l.moKa3pIBaeT 3HAaHMS BCErO0 M3YYEHHOTO INPOTPaMMHOIO marepuaia. J[aér moyHbI U
MPAaBUIIbHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPUM; HE3HAYUTENbHbIE OMUOKUA U HEIOYETHI MPU
BOCITPOM3BE/ICHUH M3YYCHHOTO MaTepHalia, ONpeAesieHUs] TOHATUH Jai HEMoJIHbIE, HeOOoIbIIne
HETOYHOCTH TPU HUCIOJIB30BAaHWU HAYYHBIX TEPMHHOB WM B BBIBOJAAX M OOOOIICHUAX W3
HAOJIOZICHUH U OTBITOB; MaTEPHA U3JIaraeT B OMPEIeIIEHHOMN JIOTHIECKOM MOCIe0BaTeIbHOCTH,
IpH 3TOM JOMYCKaeT OJIHY HerpyOyro omuOKy win He Ooyiee NBYX HEIOYETOB U MOXKET HX
WCIIPAaBUTh CAMOCTOSITEIFHO MPU TPEOOBAaHUM WJIM TIPU HEOOBIIONW MTOMOIIN MPENOoaaBaTes; B
OCHOBHOM YCBOWJI Y4YeOHBIM Marepual; MOATBEPKIAeT OTBET KOHKPETHBIMH MPHUMEpPaMU;
MPaBUILHO OTBEYaeT Ha JTIOTIOJTHUTEITbHBIE BOIPOCHI YUUTEIS;

2. yMEET CaMOCTOSITENIbHO BBIICNATH TJIABHBIE MOJOKEHHUS B U3YUYEHHOM Marepuaie; Ha
OCHOBaHWMM  (akTOB W  mpuUMepoB  0000mIaTh, JeiaThb  BBIBOJABI, yCTaHABIMBATH
BHYTPUIIPEIMETHbIE CBSI3U. [[pUMEHATh MOTyYEeHHbIE 3HAHUS HA MPAKTUKE B BUIOM3MEHEHHOU
CUTyalluu, COOJIOJaTh OCHOBHBIC MpaBWIa KYJIbTYpbl YCTHOW pEYM M COMPOBOXKIAOIICH
MMCbMEHHOM, UCII0JIb30BaTh Hay4HbIE TEPMUHBI;

3. He o0JamaeT JOCTaTOYHBIM HAaBBIKOM pabOTBHl CO CHPABOYHOW JIMTEPATypOH,
y4eOHUKOM, TEPBOMCTOYHHKAMH (MIPABWJIBHO OPHEHTHPYETCS, HO paboTaeT MeEIJICHHO).
HomyckaeT  HerpyOble  HapylmieHUss  mpaBuil  OQOPMIICHHS  THCBMEHHBIX  paboT.

Ouenka "3" craBuTCS, €CIIU 00yYarONIUIiC:

1. ycBOMJI OCHOBHOE cojepXaHHe Y4eOHOro Marepuaia, UMEeT MpoOenbl B yCBOCHUU
MaTepuaia He MPEensITCTBYIOINE JadbHEHIIIEMY YCBOCHUIO MPOrPaMMHOT0O MaTepuaa;
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2. Marepuall W3JIaraeT  HECHCTEMAaTU3WPOBAaHHO, (parMeHTapHO, HE Bcerma
MOCJIEI0BATENBHO;

3. TOKa3bIBaeT HEIOCTATOYHYIO C(HOPMHPOBAHHOCTH OTACIBHBIX 3HAHWUN W YMEHHIA,
BBIBOZIBI 1 0000IIEHNS apryMEHTHPYET c1abo, JOMyCcKaeT B HUX OMIMOKY;

4.m0myCcTH  ONIMOKA W HETOYHOCTH B HCIOJB30BAaHMM HAYYHOH TEPMHUHOJIOTHH,
OTIpeieNIeHus TIOHSATHI Aajl HEOCTATOUYHO YETKHE;

5. He UCIOJIB30Bal B Ka4eCTBE JIOKA3aTeILCTBA BBIBOJBI M 0000IICHHS U3 HAOJIOACHUH,
(aKTOB, ONBITOB WJIH JIOIYCTUJ OIINOKH MPH UX U3TI0KEHHH;

6. HCIBITBIBACT 3aTPYAHCHUS B IPUMCHEHUH 3HAHWUN, HEOOXOIUMBIX JIUISl PEUICHUS 3a/1a4
Pa3JIMYHBIX TUIIOB, PH OOBICHEHUH KOHKPETHBIX SIBJICHUN HA OCHOBE TEOPUN U 3aKOHOB, UJIH B
MOJTBEPKICHUH KOHKPETHBIX MPUMEPOB MPAKTHYECKOTO IIPUMEHEHUS TCOPUH;

7. OTBEUYAET HEMOJIHO Ha BOIPOCHI yUMUTENs (YIycKass U OCHOBHOE), UM BOCIIPOU3BOJIUT
CoJiepKaHne TEKCTa y4eOHHKA, HO HEJJOCTATOYHO MMOHUMAET OTJCIbHBIC ITOJIOKEHUS, UMCIOIINE
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE;

8. O0OHapyXHMBaeT HEJOCTATOYHOE IIOHUMAHHUE OTACIBHBIX TOJOXKECHUH  IpH
BOCIIPOM3BEJICHUH TEKCTa y4eOHWKa (3amucei, MepBOUCTOYHUKOB) MJIM OTBEYAET HEIMOJHO Ha
BOIPOCHI YUUTEIIS, IOIMYCKasi OJHY-/IBE TPYObIe ONIHOKH.

Ounenka "2" craBuTCS, €CU 00yYarOIIUKCS:

1. HE yCBOWII M HE PACKPBLJI OCHOBHOE COJICPKAHUE MAaTEPUAIa;

2. He JienaeT BHIBOJIOB U 0000IICHHUH.

3. He 3HAET W HE TMOHUMAET 3HAYUTEIBHYI) WM OCHOBHYK) YacTh MPOTPAMMHOTO
MaTepuaia B IpeJiesiax MOCTaBJICHHBIX BOIIPOCOB;

4. unu umeet cnabo chopMUpOBaHHBIE U HEMOJIHbIE 3HAHUS U HE YMEET MPUMEHATh UX K
pEIIeHII0 KOHKPETHBIX BOIIPOCOB U 337a4 110 00pasiy;

5. WM Tpu oTBeTe (Ha OJIMH BOIPOC) JIOMyCcKaeT Oojee ABYX rpyObIX OMIMOOK, KOTOPHIE
HE MOKET MCIIPABHUTH JXKe MPH MOMOIIN YUUTEIIS.

2. OneHkKa 3KCNepUMEHTAJIBHBIX YMeHHH (IPAKTHYEeCKUX U J1a0opaTopHBIX padoT)

OreHka CTaBUTCS Ha OCHOBAaHMM HAOJIOAECHUS 33 yJalllUMHCS U MUCBMEHHOTO OTYETa 3a
pabory.

Ouenka "5" craBuTCs, €ciiu 00y4aromuics:

1. mpaBWJIbHO OIpENEIII LEJIb ONbITA;

2.BBIMOJNHUA ~ paboTy B  MOJHOM 0OBEME C  COOJIOJIEeHHEM  HEoOXOIuMOMn
MOCJIEI0BATEIHHOCTH IPOBEACHUSI ONIBITOB U U3MEPEHUI;

3. caMOCTOATENbHO M PALMOHAIBHO BHIOpad M MOJATOTOBWI JJISL OINbITa HEOOXOAMMOE
o0opys0BaHKE, BCE OMBITHI MPOBEN B YCIOBUSAX M pexUMax, 00eCHnedyHBAIONIMX IOJyYeHHE
pe3yJIbTaTOB U BBIBOJOB C HAMOOIBIIEH TOUHOCTBIO;

4. Hay4HO TI'PaMOTHO, JIOTMYHO omucaid HaOmoJeHus U chOpMYyIHpOBall BHIBOJBI M3
onbiTa. B mpencTaBieHHOM OTUYeTe NMPaBHIIBHO M AKKYpPaTHO BBINOJIHMII BCE 3alUCH, TaOJIHUIIBI,
PUICYHKH, YePTEXKH, rpa(uKu, BEIYUCICHHS U CIIEJIal BEIBOIBL;

5. TMpoSBISAET OPraHU3aLMOHHO-TPYAOBbIE YMEHHs (IOIJEPKUBACT YHUCTOTY paboyero
MeCTa U MOPAJIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YET PACXOHbIE MaTepUaJIbl).

6. DKCIIEPUMEHT OCYLIECTBJSIET MO IUIAHY C YYE€TOM TEXHUKH Oe30MacHOCTH M MpPaBUII
paboTHI C MaTepuagIaMu U 000PYI0BAHUEM.

Ouenka "4" craBuTcs, eciiv 00y4aromuiics BEIOIHUI TpeOoBaHus K oueHke "5", Ho:

1.0MBIT IPOBOANI B YCIOBUAX, HE 00ECIIEUUBAIOLIUX JOCTATOUHOW TOYHOCTH U3MEPEHUN;

2. unu OBUIO JIOTMYILEHO JABa-TPU HE0UeTa;

3. unu He 60Jee OIHOM HErpyOOH OMMOKHU M OJTHOTO HEAOoUeTa,

4. UK SKCIIEPUMEHT MPOBENIEH HE MOJIHOCTHIO;

5. uaM B ONUCAaHUM HAOMIONEHUM W3 OIbITAa JOMYCTUJ HETOYHOCTH, BBIBOJABI CAEall
HETIOJIHEIE.
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Ouenka "3" cTaBuTCA, €CIM 00yJAFOIIHIACS:

1. mpaBWIBHO OMpENEeNU IENIb OMBITA; PaOdOTy BBIMOJHSIET MPABWIHHO HE MEHEE uYeM
HAIOJIOBUHY, OJIHAKO 00BEM BBIITOJIHEHHOM YacTH TAKOB, YTO MO3BOJISICT MOMYUUTh MIPaBUIIbHbBIC
Pe3yJIbTAThI U BBIBOJIBI 10 OCHOBHBIM, IPUHIIMITHAIBHO BAKHBIM 3a7a4aM padoTEHI;

2. umn noabop obopynoBaHus, OOBEKTOB, MAaTEPHANIOB, a Tak)Ke pabOTHl MO Haydaly
OTbITA TIPOBEJ C TMOMOIIBI0 YYUTENs; WM B XOJE MPOBEACHUS ONBbITAa M M3MEPECHHH OBLIU
JIOTIYIICHBI OLIMOKHU B OMMCAaHUH HAOII0AeHUN, (POPMYIMPOBAHUU BBHIBOJIOB;

3. ONBIT MPOBOAWICS B HEPAMOHAIBHBIX YCIOBHSIX, YTO MPHUBEIO K TOTYYSCHUIO
pEe3yJbTaTOB C OOJIBIICH MOrPEHIHOCTHIO; UM B OTYETE ObUIM AOIMYIIEHbI B OOIIEH CI0XKHOCTU
He 0osiee IByX OMIMOOK (B 3alUCAX €IUHUI], U3MEPECHUSIX, B BEIYUCICHUSIX, TpaduKax, TabIuIax,
CXeMax, aHaJi3e MOrpeLHoCTe! U T.11.);

4. nomyckaer TpyOyro OmIMOKY B XOJIe IKCIEpUMEHTa (B OOBSICHEHHUU, B OPOpMIICHUU
paboThl, B COONIOJCHUU TMpaBUI TEXHUKH O€30MacHOCTH MpH paboTe ¢ MaTepuaiamMu u
000pyI0BaHUEM ), KOTOPAsI UCTIPABIIACTCS 110 TPEOOBAHUIO YUUTETIS.

Ounenka "2" craBuTCs, €CJIHM YUYECHUK:

1. He ompemenwyI caMOCTOSITEIBHO IIeNIb OTBITA; BBITOJHUI Pa0OTy HE IMOJHOCTHIO, HE
MOJATOTOBMJI HYKHOE 00OpYyJOBaHHE W OOBEM BBHIIIOJHEHHOW 4YacTH pabOThl HE MO3BOJISET
CeNaTh MPABUIBHBIX BBIBOJIOB;

2. WM OMBITHI, U3MEPEHUS, BRIYUCIICHUS, HAOIIOICHUS MPOU3BOAMIUCEH HETIPABUIIHHO;

3. wim B xone pabOTHl U B OTYETE OOHAPYKHMIUCh B COBOKYITHOCTH BCE HEIIOCTATKH,
OTMEYCHHBIC B TPEOOBAHUAX K OIleHKe "3";

4. nomyckaet aBe (u Ooisiee) rpyOble OMMOKH B XOJ€ 3KCICPUMEHTA, B OOBSICHCHHH, B
opopmieHUH paboOThl, B COONIOJEHUH TNPaBUJI TEXHUKKM O€30MacHOCTH TMpH paboTe ¢
BEIECTBAMH U 000PY0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTH JIaXKe 110 TPSOOBAHUIO YUHTEIIS.

3. OneHka yMeHMii pemiaTh pacuyeTHbIe 3a1a4H

Onenka «5»:

B JIOTHYCCKOM paCCY)K)IeHI/H/I 158 pemeHI/m HET OIHI/I6OK, 3aa1a4a pemeHa paHI/IOHaJ'II)HI)IM
CII0COO0M;

Onenka «4»:

B JIOTUYECKOM PACCYXJACHHUH U PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3a/la4ya pelieHa
HEepaIMoOHAIBHBIM CITOCOOOM, WIIM TIOMYIIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.

Onenka «3»:

B JIOTHYCCKOM paCCY)KJIeHI/II/I HECT CymeCTBeHHI)IX OIHI/I6OK, HO )IOHYHIeHa CymeCTBeHHaSI
OmMOKa B MaTeMAaTUYECKUX pacueTax.

Onenka «2»:

1. MeeTCs CyIIeCTBEHHbIE OMIMOKH B IOTHYECKOM PACCyKICHUU U B PEIICHHH,

2. OTCYTCTBHE OTBETA Ha 3a/IaHUE.

4. OneHKa NHCbMEHHBIX KOHTPOJIbHBIX padoT

Onenka «5»:

OTBET TOJIHBIN ¥ MPABWJIbHBINA, BO3MOXKHA HECYIIECTBEHHAs OIIMOKA.

Onenka «4»:

OTBET HEMOJIHBIN WM IOMYIIEHO He O0Jiee NBYX HECYIIECTBEHHBIX OMMOOK.

Onenka «3»:

paboTa BBHITIOJIHEHA HE MEHEE YeM HAroJOBUHY, JOMYIIEHA OJJHA CYIIECTBEHHAs OIIMOKa
Y TIPU 3TOM JIBE-TPU HECYIIECTBEHHBIE.

Onenka «2»:

l.paboTa BBIMIOJIHEHA MEHBIIE YEM HAIMOJOBUHY WM COACPKHT  HECKOJIBKO
CYIIECTBEHHBIX OIHUOOK;

2. paboTa HE BBHITIOJTHEHA.



depnepanbHaa paboyas nporpamma

[Tpyu oreHKe BBINOJHEHUS MUCHMEHHOW KOHTPOJBHOW PabOThl HEOOXOAMMO YYHTHIBATh
TpeGoBaHuUs eMHOr0 OporpahuIeckoro pexuma.

5. Ouenka TecToBBIX padoT

Tectbl, cocTosiive U3 MATH BOIMPOCOB MOXHO HCIIOJIb30BaTh MOCIE U3YUEHHUS KaXJIOTO
Marepuana (ypoka). Tect u3 10-15 BompocoB UCHONB3yeTCS IS MEPUOTUYECKOTO KOHTPOJIA.
Tect u3 20-30 BompocoB HEOOXOIUMO UCIOJIB30BATH ISl HTOTOBOTO KOHTPOJISL.

[Ipu olieHMBaHWU UCTIONB3YETCS CIEIYIONIAs IIIKaa;

AJISl TECTA U3 NATH BOIPOCOB:

HET OITMOOK — OIICHKA «5»;

OJlHA OIIMOKA — OLIEHKA «4»;

JIBE OIITMOKU — OIIEHKa «3»;

TPH OLIMOKH — OIIEHKA «2).

s Tecta u3 30 Bonpocos:

25-30 nmpaBUIBHBIX OTBETOB — OLIEHKA «5»;

19-24 npaBUIBHBIX OTBETOB — OIICHKA «4);

13-18 mpaBUIBHBIX OTBETOB — OIICHKA «3);

MeHbIIe 12 NMpaBUIIbHBIX OTBETOB — OIEHKA «2).

6. Ouenka pedepara

Pedepar oneHrBaeTcs 1Mo CIeayoImuM KPUTEPUSIM:

coOroieHre TpeOOBaHM K ero 0(hOPMIICHHIO;

HEOOXOJMMOCTh W JIOCTATOYHOCTb JUISI PACKPBITHSI TEMbl TPUBEJACHHOW B TEKCTE
pedepara undopmaruu;

yMeHHe 00ydJaroIierocs CBOOOHO U3NaraTb OCHOBHBIE UJIEH, OTpaKEHHBIE B pedepare;

CIIOCOOHOCTh OOYYaroIIerocst TMOHSATh CYTh 3a/JaBaéMbIX WICHAMH AaTTeCTallMOHHOM
KOMKCCHH BOIIPOCOB U CHOPMYJIMPOBATH TOUHBIC OTBETHI HA HUX.
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