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PEJNEPAJIBHAS PABOYAS IPOT'PAMMA 11O YYEBHOMY HPEIMETY
«XHUMHUA» (bA30OBBIM YPOBEHD)
(IPEAMETHAS OBJIACTDb «k ECTECTBEHHO-HAYYHBIE ITPEJIMETbI»)

HOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHHs pa3paboTaHaHa OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3  «O06 ob6pa3oBanuu B Poccuiickoii
Oenepanumn», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (ernepanbHOM 00pa3oBaTeIbHON MPOTrpPaMMBI
cpeaHero obmero odpaszoBanus (POII COO), npencrasieHHbIX B DenepaibHOM rocyJapCTBEHHOM
obpazoBarenbHoM cranjpapre COO, ¢ y4ETOM Konuenmumn MpenoiaBaHus y4eOHOro
npenMera  «XuMus» B oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu, peanu3yromux
OCHOBHBbIE 00pa3zoBaTelbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHS
Bocniutanus B Poccuiickoit @enepanmu Ha nepuon a0 2025 roga» (Pacnopsbkenue [IpaBurenscrea PO
ot 29.05. 2015 Ne 996 - p.)

OcHOBY 1OAXO0JI0B K pa3pabdoTKe MporpamMmbl M0 XMMHH, K ONpPEAEICHUIO0 OOILIeH cTpaTeruu
00y4eHHs, BOCIIMTAHUSA U Pa3BUTHS OOYy4aIOUIMXCS CPEICTBAMHU Y4YeOHOro mpenMera «XUMHS» AJs
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIenTyainbHble monoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIETIeH, Colep:KaHus, pe3yibTaToB OOyueHuss W TpeOOBaHUIl K YpPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

B cooTBeTcTBHM C JaHHBIMH TOJOKEHUSIMHU MporpamMma Mo XuMmuu (0a30BbIA YpOBEHb) Ha
YpOBHE CpeHero oo1iero oopa3oBaHus:

YCTaHABIIMBAET 00s3aTenbHOE (MHBAPHMAHTHOE) TNPEIMETHOE COJEp)KaHUEe, OIPEIesieT
KOJIMYECTBEHHBbIE M KaueCTBEHHBIE €r0 XapaKTEpUCTHUKU Ha KaXKIOM JTalle W3Yy4YEHUs IpeaMeTa,
IpelycMaTpUBaeT MPUHIUIBI CTPYKTYPUPOBAHUS COJCPXKAHUS M PACHpPENENICHUs €ro Mo Kiaccam,
OCHOBHBIM pazJieliaM U TeMaM Kypca;

na€T MpUMEPHOE paclpesesieHue YYeOHbIX YacoB IO TEMaTHYECKUM pa3jesiaM, PeKOMEHIYeT
NPUMEPHYIO TIOCIEIOBATENBHOCTh M3YYCHHUsSI OTIENBHBIX TeM Kypcac Y4ETOM MEXIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSA3€H, JJOTMKHU y4eOHOro Mpoliecca, BO3PacTHBIX 0COOEHHOCTEH 00ydaromuxcs
10-11 knaccos;

Na€T METOAMYECKYI0O HMHTEpPIIPEeTAlUI0 Iesiell U3y4yeHMs IpeIMeTa Ha YpPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpeIHEro oO0mero o0pa3oBaHUs, COAEPKATEIbHOM XapaKTePUCTUKHU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHMSI OCHOBHOW 00pa3oBaTeNIbHON MporpamMmbl CPEIHEro OOIIEero
oOpa3oBaHusi (JINYHOCTHBIX, METAaNpPEIMETHBIX, NPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENIbHOM JEeATETbHOCTH OO0ydYarollerocs MO OCBOEHHUIO cojepkaHus npeamera. [lo Bcem
Ha3BaHHBIM MO3UIMSIM B IMpPOrpaMMe [0 XHMHUHU COONIO/IEHAa MPEEeMCTBEHHOCTHC (hesiepabHOM
paboueil mporpamMmmoil OCHOBHOro oOmero oOpasoBanuss mno xumud (a1 89 Kkiaccos
00pa30oBaTeNbHBIX OpraHu3aluii, 6a30Bblii YPOBEHbD).

Xumudeckoe oOpa3oBaHKE, MOJYyYaeMOe BBITYCKHUKAMH 00I1e00pa30BaTeIbHOM OpraHu3alii,
ABIIIETCS HEOThEMJIEMOM 4YacTbio HX 00pa3oBaHHOCTH. OHO CIYXHT 3aBEpIIAIOLIMM 3TaroM
pealM3allud Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MPUCYIIHUX
[EJIOCTHOM CHUCTEeME XHMMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaloTCs IO3HAHMSA 3aKOHOB
IpUpobl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEIOBEKa, a TaKXKe SKOJIOTHYECKH
00OCHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBbIO M NPUPOAHOH cpene. Peamusyercs Xumuueckoe
oOpa3oBaHue OO0ydYalIUMXCs Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHMsS CpeICTBAMHM Y4eOHOTO
npeamera «XUMHA», COIEpKaHUE U MOCTPOEHHE KOTOPOTO OIpeNesIeHbl B MPOrpaMMe MO XUMHUHU C
yu€ToM crenu@UuKy HayKd XUMHHU, €€ 3HaueHHs] B MO3HAHMM NPHPOJBI UB MaTepUAIBbHOW KHU3HU
olmiecTBa, a TaKXke C Y4y€ToM OOHMX Leneld M NPUHLMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE

COCTOSIHUE CHUCTEMBI cpefiHero obuiero oopasosanus B Poccuiickoit @enepanuu. Tak, Hanpumep, Mpu
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(GopMHpPOBaHUN COAEPIKAHUS TpenMeTa «XUMHUS» YUTCHbI CIEIYIOIIUE TMOJIOKEHHUS O CIelu(HKe U
3HAYCHUU HAYKU XUMUHU.

XuMHUST  KaKk ~ 9JEMEHT CHUCTeMbl €CTeCTBEHHBIX HAyK HWIrpaeT oco0yi  poib B
COBPEMEHHOM LIMBMJIM3AllMU, B CO3JJaHUM HOBOM 0a3bl MaTepUaJbHOM KyJbTypbl. OHa BHOCUT CBOM
BKJIa/1 B (POPMHUPOBAHHE PAIIMOHATIFHOT'O HAYYHOTO MBIIIJICHHS, B CO3/ITaHUELIETIOCTHOTO TPEACTABICHHUS
00 OKpyXaroIleM MHUpPE KaK O €JHHCTBE NMPHUPOJBI M YeIOBEKa, KOTopoe (HOpMHUpPYETCs B XMMUU Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOI'O COCTaBA OKPY’KAIOLIErO0 MHUPA, OCO3HAHMS B3aWMOCBS3H MEKIY
CTPOEHHUEM BELIECTB, UXCBOMCTBAMHU U BO3MOKHBIMU O0JIACTSIMU ITPUMEHEHHMSL.

TecHO B3aMMOAEWUCTBYS C APYTMMH €CTECTBCHHBIMU HayKaMH, XUMHUS CTajla HEOTHEMIJIEMOM
YacThI0O MUPOBOHM KyJbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIEIIHOTO TPyJAa U >KU3HM KaXKJOro 4JeHa
obmectBa. CoBpeMeHHas XMMHS Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUH
HalpaB/IeHa Ha peLICHHE INI00aJbHBIX IPOOJIEM YyCTOMUMBOIO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM,
9HEpPreTU4ecKoil, MUIIEeBOM,3K0I0rHYeCKON 0€30I1aCHOCTU M OXPaHbl 370POBBSI.

B cootBeTcTBHM ¢ OOIIMMU LIEISIMHU M PUHITUIIAMEA CPEIHETO 00IIero 00pa3oBaHusI CoIepIKaHNe
npeamera «Xumus» (10-11 knaccel, 6a30BbIi YPOBCHb U3yUYCHHUS) OPUCHTUPOBAHO MPEHUMYILECTBEHHO
Ha  OOLIEKYJbTYPHYI IOATOTOBKY  OOydYaroUIMXCsi, HEOOXOAMMYK MM Juli  BbIpaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOUEHUS B JKM3Hb COLUYMA, IPOJOJLKEHUS
00pa30oBaHus B pa3iIMyHbIX 00JaCTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBngomuMy npeameTa «XUMus» ABIsA0TCA 0a30Bble Kypehl — «OpraHuyeckas XuMus» U
«OOuiasi 1 HEOpraHuyeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHUs KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOH HayKW: CHCTeMa 3HAHHUU IO HEOPTaHWYECKOH XMMHUHU (C BKIIOYEHHUEM 3HAHWNA W3
oOuieil xumMun) U opraHuueckor xumuu. dopMupoBaHHE [aHHOM CHUCTEMbI 3HAHUN MPU U3YYEHUU
npeaMera 00ecIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT0OOpa3Hs BEIIECTB HAa OCHOBE
OOIIMX NOHATH,3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkaHus KypcoB — «Opranuueckas xumusi» M «OOlias M HeopraHudeckas
XUMHUsD» cPOPMUPOBaHa B ITPOrpaMMe 110 XMMUHU Ha OCHOBE CUCTEMHOTOIIOX0/1a K U3yUYEHHUI0 Y4eOHOTro
marepuaia M O0OyCJIOBJIE€HAa HCTOPUYECKM OOOCHOBAaHHBIM DPa3BUTHEM 3HAHUN Ha ONpeAeaEHHbIX
TEOPETUYECKUX YPOBHAX. Tak,B Kypce OPraHM4eCKOM XMMHUHU BEIECTBA PACCMATPUBAIOTCSl HA YPOBHE
KJIACCUYECKON TEOPUH CTPOEHHUS OpPraHMYECKUX COEIMHEHNH, a TAK)KE HA YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX IMPEJICTaBICHUNA O CTpoeHUHU BemiecTB. CBefeHHs 00 M3y4yaeMbIX B Kypce BelecTBax
JTAIOTCS B Pa3BUTUU — OT YTJIEBOJOPOIOB 0 CJIOKHBIX OMOJIOTMUECKH aKTUBHBIX coeMHEeHul. B kypce
OpPraHMYecKOll XHMMHUHU TNOJIY4aroT pa3BUTHE CHOPMHMPOBAHHBIE HA YpPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs IEpBOHAYAIbHbIE MPEICTABICHUS O XMMHUYECKOM CBS3M, KIACCU(PUKALMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XMMUUECKON PEaKIINH.

[lon HOBBIM yryioM 3peHHs B npeamere «Xumus» 0a30BOro ypoOBHS paccMaTpUBaeTCs
M3YYEHHbII Ha ypOBHE OCHOBHOro o00mero oOpa3oBaHUsl TEOPETUYECKUH MaTepuan u
(dakTosOrMYeCcKre CBEACHMS O BEIIECTBAX U XUMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce «O0mas
Y HEOpPTaHWYECKask XMMHs» 00ydaloIUMCATIPEOCTABISETCS.  BO3MOXKHOCTh ~ OCO3HaTh  3HAUYEHUE
NEePUOANYECKOr0  3aKOHAa C OOLIETEOPETUYECKUX M METOJIOJIOTUYECKUX MO3UIUH, IIy0Ke MOHATH
HUCTOPUYECKOE HM3MEHEHHE (YHKIMHA 3TOro 3aKkoHAa — OT o00o0Omamme 10 OOBICHSIOmEH U
MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMN O Ba)KHEWIMX BEMIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBaX H
NPUMEHEHHUH, a TAaKKe€ O XUMHUYECKHX PEaKIUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MpPOTEKaHUs
nonosHsAeTcs B Kypeax 10 u 11 xmaccoB anemMeHTaMu COAEpKaHMsl, UMEIOIIUMH KYJIbTYPOJIOTMYECKUI
U MPUKIAAHON XapakTep. DTH 3HaHMS CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XHMHUHU C APYTUMHU
HayKaMH, DPAacKpbIBAalOT €€ poJib B IO3HABATEJIBHOM M IPAKTUYECKOM [EATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIHMTAHUIO YBa)KEHHUS K IPOLIECCY TBOPUECTBA B 00JACTH TEOPUHM M MPAKTUUYECKUX
NPUIOKEHUH XHMHH, TOMOTAIOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HaYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMHUEH, KpUTUUECKH OCMBICIMBATh MHPOPMALIUIO U PUMEHATH
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e¢ U1 TIONOJNHEHMs  3HAHWH, pEIIeHUS  WHTEIUIEKTYaJlbHBIX M AKCHEPUMEHTAIbHBIX
UCCIIEIOBATEIbCKUX 3a/1a4. B 1enom conmepkanue yyeOHOro mpeamera «XUMHsS» JAHHOTO YPOBHS
U3yYeHHUs] OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE Y OOYYAIOMIUXCS MHPOBO33PEHUECKOM OCHOBBI JJIst
noHUMaHusg (UIOCOMCKUX UACH, TaKMX KaK: MaTepUalbHOE EIMHCTBO HEOPraHHYECKOro |
OpPraHU4eCcKOTo MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOEHHEM, TT03HABAEMOCTh
NPUPOIHBIX SIBICHUH MyTEM SKCIEPUMEHTA M PEIICHHUS MPOTHBOPEUYHHA MEXAYy HOBBIMU (haKTaMH U
TEOPETUUYECKUMH TPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMUU B PEIICHUU SKOJOTHYECKHX MpoOieM, a
TaKke MpobsieM cOepeKeHHs] DHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3JaHHUs HOBBIX TEXHOJOTHI U
MaTepuasoB.

B mane pemieHust 3amad BOCIUTAHMSA, Pa3BUTHS U COLMAIM3ALMU OOYYAIOUIMXCS TPUHSTHIC
OpOrpaMMOil 1O XHUMHUU TOJIXOIbl K ONPEHCNICHUIO COIEpX aHUS U IOCTPOCHUS IpeaMeTa
peycMaTpuBaioT GOpMHUpPOBaHHE YHUBEPCAIBHBIX YUeOHBIX ACHCTBUI, UMEIOLIUX 0a30BOE 3HAUCHUE
JUIS  Pa3IMYHBIX BUJAOB JEATENBHOCTH: peIIeHUs TMpoOsieM, TNOWCKA, aHalmu3a U 00paboTKH
uHpOpMaLUK, HEOOXOIUMBIX Il TNPHOOPETEHHs OMNbITa MPAKTHYECKOW M HMCCIEI0BATENbCKON
JESATEIbHOCTH, 3aHMMAOIIEel Ba)XHOE MECTOB ITO3HAHUHU XUMUHU.

B mpaxTtuke npenojaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs TaK U Ha
YpOBHE cpenHero obmiero o0pa3oBaHus, NP OMPEACICHUN COACPIKATEILHOW XapaKTEPUCTHKH IIeTIeH
U3Yy4YEHUs] TIpeAMETa HaIpaBJIEHUEM IEPBOCTENEHHOW 3HAUYMMOCTH TPAJULMOHHO NpU3HAETCA
(GopMUpOBaHHE OCHOB XUMHUYECKOW HayKu Kak o0JacTh COBPEMEHHOTO €CTECTBO3HAHMS,
IPAKTUYECKON JNIE€ATEIbHOCTH YEIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUpPOBOM KyJbTypbl. C
METOJMYECKOW TOUKHM 3PEHUs TAaKOW IMOAXOJ K ONPEICJICHUIO LieJiell M3yueHUus IpeaMeTa sBIsieTcs
BIIOJIHE OIIPaBJaHHbIM.

CornacHo JaHHOHM TOYKE 3pEHUS TIABHBIMH LIEISIMUA M3yUEHHsS MpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10-11 ki1.) IBISIFOTCS:

(dbopMUpOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUN KaK BaXKHEHIIEH COCTABIISIIOIICH €CTECTBEHHO-
HAYYHOUM KapTUHBI MUPA, B OCHOBE KOTOPOM JIe)KaT KIIOYEBbIC MOHATHUS, PyHIAMEHTAIbHbIC 3aKOHBI U
TEOPUHM XUMHUH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE M IIOHUMAaHHE CYIIHOCTH JOCTYIHBIX 000O0IEHHM
MHUPOBO33PEHUYECKOT0 XapaKTepa,03HaKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAaHOBJICHHUS;

¢dbopMHpOBaHHE U PpaA3BUTHE MPEACTABIEHUI O HAy4YHbIX METO/AaX IIO3HAHMs BEILECTB U
XUMHYECKHX PEeaKInii, HeOOXOIMMBIX Il IPUOOPETEHUs] YMEHUI OpUEHTUPOBATHCS B MUPE BEIIECTB
XUMAYECKUX SIBIICHUI, UMEIOIIIUX MECTO B IPUPO/IC,B TIPAKTUIECKON U TOBCEAHEBHOM JKU3HHU;

pa3BUTHE YMEHHH M CrOCOOOB AESITENBbHOCTH, CBS3aHHBIX C HAOJMIOJEHHUEM M OOBSICHEHHEM
XUMHUYECKOI0 HKCIIEPUMEHTa, COOII0ACHUEM MTpaBMJl 0€30MacHOr0 00pallleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ sTuM coaepxarenbHas XapakTepUCTHKa IeJied W 3ajad H3Y4YeHHs NpeaMmeTra B
porpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETaMHU B
cucreMe cpeaHero oomiero oOpasoBaHus. CerojHs B NpenoJaBaHUM XUMHH B OOJbILIEH CTEeHU
OTJAETCs MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJiep)KaHusi OOydeHHUs, OpUEHTHUPOBAHHOW Ha
HOJTrOTOBKY BBIITYCKHHMKa 0011e00pa3oBaTeIbHOM OpraHU3aliy, BiaJEIoIlero He HabopoM 3HaHUM, a
(YHKIMOHAJIBHON IPAMOTHOCTBIO, TO €CTh CIIOCO0AMHM U YMEHHUSIMH aKTUBHOTO MOJYYEHHUs 3HAHUHA U
NPUMEHEHHS UX B PEATBHOM KU3HU [T PEIICHHUS TPAKTUIESCKHUX 3a7ad.

B oToli cBA3M mpu uM3yueHHUH mpeaMeTa «XHMHS» JTOMUHHUPYIOIIee 3HAYCHHE MPUOOPETArOT
TaKHe LEeIH U 3a/1a4M, KaK:

ajanrtanus OoOydYaroIIMXCsl K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MUpa, (HOpMHUpOBaHHE
UHTEJJIEKTyaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY TIPUHSTHIO TPAaMOTHBIX pEIIEHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopmupoBaHre y O0YYAIOMIUXCSI KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIETECHIINH), MMEIOIINX
YHUBEpPCAJIbHOE 3HAUECHUE JUISl Pa3JINYHBIX BUJOB JEATEIbHOCTU: pEIeHUs IpobiieM, OKUCKa, aHalIu3a
U o0paboTtkun  umHGpOpMaIUU, HEOOXOAUMBIX JJIsl IPUOOPETEHHS OIbITAa JESTENIbHOCTH, KOTOpas
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3aHMMAET Ba)XKHOE MECTO B IMO3HAHMM XMMHM, a TaKXe JUIsl OLCHKM C TO3MLIMM IKOJIOTMUYECKOU
0€30IaCHOCTH XapakTepa BIMSHUS BELIECTB M XUMHUYECKHX MPOLIECCOB HA OPraHM3M YeJIOBEKa U
IPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX MHTEPECOB, HWHTEJUICKTYyaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yYaromuxcs: CIOCOOHOCTH CaMOCTOSTENILHO MMPHOOPETaTh HOBBIE 3HAHUS 110 XUMHU B COOTBETCTBUH
C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIH30BATh COBPEMEHHBIE MH(OPMALMOHHBIE TEXHOJIOTHH IS
IIOMCKA ¥ aHaJIM3a y4eOHOH U HayYHO-TIONYJISIPHOW MH(POpMALUU XUMUYECKOTO COJIepKaHMS;

¢dbopMHpoBaHHE U pa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOIO M JIOTMYECKOI'O MBIIUICHUS,
HaOJII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIPY [IJITAHUPOBAHUU U NIPOBEIEHUU XUMHUUYECKOT0 3KCIIEPUMEHTA;

BOCIIUTaHUE Yy OOYYarolMXcsl yOeXKAEHHOCTH B T'YMAaHHUCTHUYECKOM HAIPaBIEHHOCTH XMMHUH, €€
Ba)XHOH pOJIM B pelieHuH IN100anbHbIX NMPo0IeM palMOHAIILHOTO IPUPOAONOIb30BaHUS, TIOIOIHEHUS
SHEPreTUYECKUX PECYpCOB U COXPAaHEHHs MPUPOJHOTO PABHOBECHUS, OCO3HAHUSA  HEOOXOAUMOCTH
OepexHoro OTHOIICHHUSA K TPUPOAEC U CBOEMY 3/J0POBBIO, a TaKKe NPUOOPETEHHs OIbITa
UCIIOJIb30BAaHUSl IOJIyYEHHBIX 3HAHUW JUISI TPUHATUS TPAMOTHBIX pEIIEHUH B CHUTyalUsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

Henu wu 3amaun u3ydeHuss mnpeaMera «XUMUS» MOJYUYWIM MOAPOOHYI0 METOJAUYECKYIO
UHTEpIpeTanuio B pazgene «llinaHupyemble pe3yiabTaTbl OCBOEHHUS IPOrPAMMbl IO XUMHUUN,
Omaromapst ueMy o0ecredeHo YETKOe MPEACTAaBICHHE O TOM, KaKue 3HAHUS U YMEHHUSI UMEIOT TPsIMOe
OTHOLICHHE K peajlu3aluy KOHKPETHOH IIeJu.

B ydeOHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XuMHUs» 0a30BOrOYPOBHS
BXOJIMT B COCTaB MPEAMETHOI 001acTi « ECTeCTBEHHO-HAYUYHBIE IPEIMETHI.

OO6riee yuciao vacoB, i u3ydenuss xumum — 102 wuaca:p 10 kiacce — 68 vaca (2 yaca B
Henemo), B 11 kmacce — 34 yaca (1 gyac B Heelo).



COJEPKAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC

TeopeTnyeckue OCHOBbI OPraHUYeCKO XMMUM

[Ipenmer opraHuveckod XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTUE M 3HAYEHUEB IOJYYECHHH
HOBBIX BEILLECTB U MaTepuanoB. Teopus cTpoeHus opraHuyeckux coenuHeHuit A.M. Bytneposa, eé
OCHOBHBIE TOJIOKeHUsI. CTPyKTypHBIE (OPMYIIBI OPraHMYECKUX BEHICCTB. | OMOJIOTHS, U30MEpHS.
XuMHU4ecKasi CBA3b B OPraHUUECKUX COSAMHEHUSAX — OJJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenre o kiaccuuKaMy OPraHMYECKUX BemiecTB. HoMEHKIaTypa OpraHMYecKHX
COeMHEHUH (cucTeMaTHyecKas) M TPUBHMAJIbHBIE HA3BaHMsI BAXKHEWINUX IPEACTABUTENCH KIIacCOB
OPraHUYECKHUX BEIIECTB.

JKCNepuMeHTATbHbIE METO/IbI H3y4YeHH sl BeleCTB U MX NMpeBpaleHni

O3HakomiieHHE C O0pa3lamMu OpraHWYeCKHX BEIIECTB M MaTepuajlaMd Ha WX OCHOBE,
MOJICTTMPOBAHHE MOJIEKYJl OPraHWYeCKUX BEIIECTB, HAOIIOJCHHE U OMNHCAaHHWE JIEMOHCTPAILIMOHHBIX
OIIBITOB IO MPEBPALICHUIO OPraHUYCCKUX BCHICCTB IIPU HArpCBaHHUU (HJIaBJICHI/Ie, O6erII/IBaHI/IC n
TOpPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAx. Meran u 3TaH — mnOpocTennme
IPEJCTaBUTENIN AIKaHOB: (PU3UYECKHE U XUMMUYECKHE CBOMCTBA (PEaKkLMU 3aMEIICHUs U TOpPEeHHUs),
HaXO0XJIEHUE B IPUPOJE, NTOITYyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, T'OMOJIOTMUYECKUH psad. ODTWIEH M MPONUJIEH — MpPOCTEeHIIne
IPEJICTAaBUTENIN AJIKEHOB: (PU3NYECKME U XHMMUYECKHE CBOICTBa (peakUUH TUAPUPOBAHUSA,
raJIor€HUPOBAHMUS, THIpaTalluM, OKUCIICHUS U NTOJMMEPU3ALIH ), IOJyUYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtammen-1,3 u wmerunOyramguen-1,3: crpoeHuwe, BaKHEWIINE XHUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyuenue cuHTeTHYECKOTO KayuyKa U pe3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH psll. ALETHIEH — MpOCTEHIINH
IPEJICTaBUTENIb AJKWHOB: COCTaB, CTPOEHUE, (QU3NYECKHE M XUMHYECKHE CBONCTBA (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHUS, THPATAIIUU, TOPEHHS), TOTy4YEeHUE U TPUMEHEHHE.

Apenbl. bensom: cocraB, crTpoeHHe, (u3MUECKHME M XUMHUYECKHE CBONCTBAa (peakiuu
raJJoreHUPOBAHUS W HUTPOBAHUs), TIOJlyueHHME M TNpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuueckue C80UCMEA (peakyuu 2ai02eHUpOo8aHusi U HUMPOBAHUS), NOTYYeHUe U
npumenerue. TOKCUYHOCTb apeHOB. | 'eHeTHUecKast CBA3b MEXy YIVIEBOAOPOIaMH, PUHAJIEKALTUMU
K Pa3JIM4YHbIM KJIacCaM.

! KprMGOM B TCEKCTC BBIACICHBI J3JICMCHTHI COJACPKAHUA yLIC6HOFO MaTtcpuajia, KOTOPbIC

U3yYalOTCsl B O3HAKOMUTENBHOM IUIAaHE M HE BKIJIIOYAIOTCS B COCTAB MPEAMETHBIX pPe3yJIbTaTOB
ocsoerns DOIT COO Ha 6a30BOM ypoBHE.



[IpupoaHbie HICTOYHUKH yTiIeBo0poAoB. [IpuponHblii a3 u momyTHeIe HedTssHBIE Ta3bl. HedTh
u e mnpoucxoxiaenue. CrocoObl mnepepaboTku HedTU: MEeperoHKa, KPEKUHT (TepMUUECKHIA,
KaTaJuTH4ecKuit), muponus. [IpoaykTel nepepaboTku HeTH, UXTIPUMEHEHUE B IPOMBIILICHHOCTH U B
ObITy. KaMeHHBI# yroib ¥ IPOAYKTHI €ro NepepadoTKH.

3KCHepHMeHTaJILHbIe METOAbI U3YUYCHHUSA BCIICCTB U UX npeBpameHmVl

O3HaKOMIJICHHE C 06pa3uaMH ImIacTMacC, KaydyKoOB U PE3HMHbI, KOJUICKIIUA ((He(l)TI)»I/I ((YFOJ'IB»,
MOZACIIUPOBAHUC MOJICKYJ YIJICBOAOPOAOB H TaJIOICHOIPOU3BOIAHBIX, ITPOBCACHHUC HpaKTH'leCKOﬁ
paﬁDTbI: IMOJIYUYCHHEC OTUJICHA U U3YUYCHHUE €TI0 CBOMCTB.

PacuétHble 3agaun

Brruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00b&Ma, KOJIMUYECTBA HCXOIHOTO
BEIIIECTBA WJIM MPOIYKTa PEAKIMH M0 M3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO U3 UCXOJHBIX
BEULIECTB UJIU MPOAYKTOB PEAKIIMH).

Kuciiopoaconep:kauue opranuyeckme coeJMHeHUs!

[IpenenpHble OAHOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, HU3NUECKUE U XUMUUYECKHUE
CBOWCTBA (peakUuu C aKTUBHBIMU MeETaJlJlaMM, TaJIOT€HOBOAOPOJAMHU, TOPEHHUE), NPUMEHEHHE.
Bonoponnble cBsizu Mexay MoJieKyldaMmu crnupToB. [leiicTBMe MeTaHOJa M 3TaHOJIa HAa OpPraHu3M
4eJI0BeKa.

MHoOroaToMHbl€ COUPTHL. DTUIEHIVIMKONIb U TIMLEPUH: CTPOEHHUE, (PU3MUECKUEe U XUMHUYECKUE
CBOMCTBa (B3aMMOJICIICTBHE CO IIEJIOYHBIMU METalJIaMM, KaueCTBEHHasl PeaklMs Ha MHOIOATOMHBIE
cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMenenue riuuepruta U STHICHTIIUKOJIS.

@deHoJ: CTpOEHHE MOJIEKYJIbl, (hU3MYECKHMEe M XUMHMUYECKHE CBOMCTBA. TOKCHYHOCThH (peHOoIIa.
[Tpumenenue enona.

Anbrerunsl U kemousi. POpMabACTHI, AllCTANBICTH: CTPOCHUE, (PU3UIECKUE U XUMHUYECKHE
CBOWCTBA (pEaKkUWU OKHUCIIEHUS W BOCCTAHOBIICHHS, KAa4eCTBEHHBIC pPEAKIHU), NOJIy4YCHHE U
IPUMEHEHHUE.

Ayemon: cmpoenue, Quzuveckue U XumMuyeckue CceoUCMBA  (peakyuu  OKUCTEeHUS U
60CCMAHOBIICHIUS), NOTYYEHUE U NPUMEHEHUE.

OMHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHasE M YKCYCHas KHCIIOTHI:
cTpoeHHe, (pu3Mueckre W XMMHUYECKHEe CBOMCTBa (CBOMCTBA, O0IIME A Kiacca KUCIOT, PEaKIHs
dTepU(HKAINN ), TIOTyIeHHE U puMeHeHrne. CTeaprHOBasi U OJIEMHOBAsI KHCIOTHI KaK MPEJCTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. MblJIa KaK COJIMBBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE ICHCTBHE.

CrnosxHble 3pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIpoan3 clokHbIX 3QupoB. Kuphl.
I'maponus sxupos. [lpumenenue xupoB. buonoruueckas poib )KUpPOB.

VYrneBonpl: cocTaB, KiaccupuKamus yrieBOJAOB (MOHO-, AM- M Toiucaxapuibl). [Joko3za —
IPOCTEHIINNA MOHOCAXapul: 0COOEHHOCTU CTPOECHHUS MOJIEKYJIbl, PU3NUECKUE U XUMUYECKUE CBOMCTBA
(B3aumoneiictBue ¢ ruapokcuaoM meau(ll), okucnenne aMMuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHE TIIIOKO3BI),

HAXOXJCHUE B MPHUPOJIC, IPUMEHEHUE, Onosiornueckas poib. doTtocunTe3. DpykTo3a Kak H30MEp
TJTFOKO3BI.
Caxapo3za — npedcmasumens OUcaxapuoos, 2UOPOIU3, HAX0HCOeHUe 8 NPUPOOe U NPUMEHEHUe.
Kpaxman u mnemnono3a Kak OpuUpoiHble monuMepbl. CTpoeHHE Kpaxmalia U IEJUTFOJIO3BI.
dusznueckre U XUMUYECKHE CBOWCTBA KpaxMaia (THIpOoJin3, KaYeCTBEHHASIPEAKIUS C HOJIOM).

JKCIEePUMEHTAJIbHbIE METOAbI M3Y4YeHHS BEIeCTB M X NpeBpalieHuil

[IpoBenenue, HaONIOJEHHE M ONKMCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
Ka4eCTBEHHBIE pEaKkIMM OJHOATOMHBIX CHUPTOB (OKucieHue HTaHona oxcuaom wmeau(Il)),
MHOTOaTOMHBIX CIUPTOB (B3auMojeicTBUe TriauuepuHa c rtuapokcunom wmeau(Il)), anbaerumon
(oxkucneHne aMMuadHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3aumoneicTaue
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Kpaxmalia C H0JIOM), IPOBEJICHHE MPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHble 3agaun

Bbruncnenus 1mo ypaBHEHMI0 XMMMUYECKON peaklMH (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIIECTBA WM MPOJYKTa peaKkLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OAHOIO M3 MCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIMH).

A3oTcoaep:Kaie Oprannyeckue coeTUHEHUsI

Amunvl. Memunamun u amuiuu. cocmas, cmpoenue, @uauyecKue u XuUMuyecKkue ceoucmea
(eopenue, 83aumoodelicmsue ¢ 8000U U KUCIOMAMU,).

AMUHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHndecKue coeauHeHHs. DH3MUeCKue W XUMHUYECKHUE
CBOMCTBa aMHHOKHUCIIOT (HA MIpUMepe TIUIMHA). bronornueckoe 3HaYeHHeaMUHOKUCIIOT. [lenTubt.

benku kak mpuUpOAHBIE BBICOKOMOJEKYIJISIPHBIC CcoeauHeHus. llepBuuHas, BTOpUYHAS W
TPETUYHAasT CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OCIKOB: THIPOJIA3, JIEHATypaIus,
KaueCTBCHHBIC PEAKIINH HA OCIIKH.

3KCHepI/IMeHTaJIbeIe METO/IbI U3YYCHUS BCIIECCTB U UX HpeBpameHnﬁ
Ha6J'H-OI[eHI/Ie H OIIMCAHHUC JCMOHCTPAIMOHHBIX OIIBITOB: ACHATypalus 0eIKOB Ipu
Harpe€BaHuu, IBCTHBIC PCAKIIUU OCIIKOB.

BbIcOKOMOIeKYISIPHBIE COeTUHEHU ST

OcCHOBHBIE TIOHSTHSI XHMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTCICHb MOJUMEPHU3AINH, CPEAHSS MOJICKyJspHas Macca. OCHOBHBIC METOJIbBI
CUHTE3a BRICOKOMOJICKYJISIPHBIX COCTUHEHUHN — TOJTUMEPHU3AIIHS U ITOJIMKOHICHCAIIHS.

IInacmmaccol (noausmuier, ROAUNPONUIEH, NOIUBUHUIXIOPUO, noaucmupon). Hamypanvholii u
cunmemuyecKkue Kayuyku (6ymaoueHosbvlil, XJ10pOnpeHo8blll U U30NPEeHOo8blll). Bonokna: namypaibhbvie
(x10n0K, wepcmob, WENK), UCKYCCMEEHHble (ayemamuoe 80J10KHO, BUCK03a), Cunmemuyeckue (Kanpou u
J1a8CaH,).

3KCHepHMeHTaJ'ILHI)Ie METOAbI U3YYCHHUSA BCILECCTB U UX npeBpameHuifl
O3HaKOMIICHHE C O6pa3HaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaYTYKOB.

Me:knpeameTHble CBSI3H

Peanuzanust MeXNpeAMETHBIX CBA3€M NpU U3y4YeHHUU oOpraHuyeckoi xumuuB 10 kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMM ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'0 1IUKJIA.

OOmme ecrecTBEHHO-HAyYHbIE TMOHSTHS: SIBICHUE, HAy4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, KJIAacCU(PHUKAIMs, NEepUOJUYHOCTh, HAOMIONEHUE, U3MEpEHUE, OSKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®dusuka: maTepusi, dHEprus, Macca, aToM, 3JIEKTPOH, MOJEKYJa, SHEPreTHYECKUH YpOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE BELeCTBA, (PM3MYECKHE BEIMYMHBI U €AMHUIBI UX
U3MEpEHMUS.

buonorus: KJIETKa,  OpraHu3M, ounocdepa, oOMEH  BemeCTB B  OpraHu3Me,
dboToCHHTE3, OMOJIOTMYECKH aKTUBHEIE BelecTBa (O€IKH, yTIAEBOABL, )KUPHI, hepmeHThI).[ eorpadus:
MUHEpPAJBl,  TOpPHBIE MOPOABI, IIOJE3HBIE  HCKOIAEMBIE, TOILJINBO,

pECYpCHI.

TexHonorus: nHIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAJIBHOIO MHTAHHUS, MOIOUINE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETMUYECKHE Ipenaparbl, MaTepuaabl U3 HMCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.
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TeopeTnyeckne 0CHOBbI XMMHHU

XUMHYECKHUH deMeHT. AToM. Sapo aToma, H30TOMBI. DJIEKTPOHHAS 000JI09Ka. DHEPTreTHICCKUE
YPOBHH, IOAYypOBHU. ATOMHBIE OpOuTanu, S-, P-, d- smemeHTHl. OCOOCHHOCTH paclpeeiICHHUs
BIIEKTPOHOB MO OpOUTAIIM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX MEPUONOB. DJIEKTPOHHAsS
KOH(UTypalus aToMOB.

Ilepnonnueckun 3axkoH u Ilepuoguueckas cucrema XuUMHUYECKMX  3ieMeHToB J[.M.
MenpneneeBa. CBsi3b NEPUOIUYECKOTO 3aKoHA U Ilepmonnueckoid cUCTEMbl XMMUYECKHX 3JE€MEHTOB
.. MenneneeBa ¢ COBpEeMEHHOM T€OpUEH CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO IPYNIaM U MEPHOAAM.
3HavYeHME EPUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XuMu4eckasi CBsi3b. BUJbl XMMHUECKOH CBSI3U (KOBAJIEHTHAsl HEINOJISIpHAs
U TIOJIIpHAsA, MOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHMs KOBAICHTHOW XUMHUYECKOW CBSI3U
(0OMEHHBIN U TOHOPHO-aKLENTOpHBIN). Bomopoanas cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucienus. MIoHbl: KATHOHBI M AHUOHBI.

BemectBa MONEKYISIpHOTO M HEMOJEKYJISIPHOTO CTPOCHHSA. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIETOK. 3aBUCHMOCTh CBOWCTBA BEHIECTB OT THUIMA
KPUCTAITMYECKON PEIIETKH.

[Tonstue o aucmepcHbIX cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI. MaccoBasi A0
BEIIIECTBA B PacTBOPE.

Knaccudukanuss Heopranumyeckux coeanHeHH. HoMeHkmaTypa HEOpraHWYEeCKHX BEIIECTB.
['eHeTnyeckass CBSI3b HEOPraHUYECKHX BEIECTB, MPUHAJICKAIIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas peakius. Kiaccuuramms XUMHYECKMX peakUuid B HEOPraHMYECKOW U
OpraHMYECKON XUMHUU. 3aKOH COXPAHEHHUSI MAacCChl BEIIECTB, 3aKOH COXPAaHEHHUS U TpEBpallCHUs
SHEPTUU MPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuM, €€ 3aBUCUMOCTb OT pa3InyHbIX (akropoB. OOpaTuMble peaKLUU.
Xummndaeckoe paBHoBecre. DaKTOPhI, BIUSIONINE Ha COCTOSHUE XUMHUYECKOTO paBHOBecHs. [IpuHIMT
Jle [larense.

Onexrponutuyeckass aucconuanus. CuiibHble M crnabble 37ekTpoauThl. Cpeaa BOJIHBIX
pacTBOPOB BEIIECTB: KHUCHas, HEUTpalibHadA, IIeNo4Has. [lowamue o 600opooHom nokaszamene (pH)
pacmeopa. Peakuium MOHHOTO oOMeHa. [ u0poau3 Heop2aHuieckux u Op2aHu4eckux 6eujecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. [lonamue 00 s1exmpoause pacniagos u
pacmeopos coaell. IIpumenenue snekmponusa.

JKCIepUMEHTAJIbHbIE MeTOAbI H3y4YeHHUS BellleCTB M X NpeBpalleHui

HemoHctpauusa Ttabmun «llepuonnueckass cucteMa  XUMHYECKHX anemenToB J[.1.
MenneneeBa», H3y4eHHE MOZEICH KPUCTANIMYECKUX pemérok, HaOIIOEHHE U ONUCaHHE
JIEMOHCTPALIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (Pa3sIoKEHHE NMEPOKCHIA BOJIOPOAA B TPUCYTCTBUU
KaTaJln3aTopa, ONpe/IeIEHUEe Cpelbl PacTBOPOB BEIIECTB € MOMOLIbIO YHUBEPCAIBHOIO MHAUKATOPA,
peakuu MOHHOTO oOMeHa), MPOBEIEHNE MPaKTHUUecKoil paboThl «BiusHue pa3znuuHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOM peaKium.

Pacuérupble 3a1aun
Pacu€thl mo ypaBHEHHSIM XUMHYECKHUX PEAKIUd, B TOM YHUCIE TEPMOXUMHYECKHE PACUETHI,
PAcCyYETHI C UCIIOJIB30BAHUEM TTOHSTHUS «MACCOBAs J0JIsI BEILIECTBAY.

Heopranuveckasi XuMmus
Hewmeramnsl. [Tonoxenne HemeraiuioB B [lepruonnueckoit cucteMe XUMUYECKUX deMeHToB J1.M.
MenneneeBa 1 0COOEHHOCTH CTpPOEHHUs aTOMOB. Du3nMyeckue CBOWCTBA HEMETAIOB. AJIJIOTPOIHUS
HEMeTaJUIOB (Ha MpUMEpPe KUCIopoaa, ceprl, pocdopa u yrieposa).
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XUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB (TaJIOTeHOB, cephl, a3oTa, ¢ocdopa, yriepoaa
Y KPEMHHUSI) U UX COCTMHEHUN (OKCHUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJIOPOIHBIX COSTMHEHUH).
[IpumeneHne BaxKHEHUIIUX HEMETAJIJIOB U UX COCIMHEHUN.

Mertauel. Ilonoxxenue meraiuioB B Ilepuomuueckoil cucreme xuMuueckux siaeMentoB JI..
MenneneeBa. OcCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00009€K aToMOBMeTa/IoB. O0mue Gpuzndeckue
cBoiicTBa MeTaJUIOB. CIJIaBbl METAJUIOB. DJIEKTPOXUMUUECKUN s/l HAPSKEHU METAJIIOB.

XHWMHYECKHE CBOMCTBA BAXHEHITUX META/UIOB (HATPUM, KAIHMK, KadbllUid, MarHui, aJlFlOMUHUH,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUM.

OO6mume crocoObl MOJMydeHHus] MeTaIoB. Memannypeus. Kopposzus memannos.

Cnocobvl 3auumot om kopposuu. lIpuMeHeHne MEeTauioB B OBITY U TEXHUKE.

JKcNepuMeHTATbHbIE METOIbI H3yUeHHsI BeIIeCTB U MX NMpPeBpaleHni

Wzydenne komrekuuu «Metamiel W CIUIaBbl», OOpa3lOB  HEMETAJUIOB, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/1a4, HAOIIOICHUE U OMMCAaHUE JIEMOHCTPAI[MOHHBIX U JIA0OPATOPHBIX OIBITOB
(B3auMOJICHCTBHE TUAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCIIOT U MIEJIOUeH, KaueCTBEHHBIC PEaKIIUU
Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agaun

Pacuérer Maccel BemecTBa wim 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WIIU
00bEMY OJHOTO W3 YYACTBYIOUIMX B PEAKIMH BEIIECTB, pacuy€Thl Macchl (00bEMa, KOJIMUYECTBA
BEIECTBA) MPOIYKTOB PEAKIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B 0O€cleYeHWM SKOJIOTHYECKOW, SHEPreTUYeCKOW W THIIEBON 0e30macHOCTH,
pa3BuTUU MeaUIMHEL. [IoHATHE 0 HAYYHBIX METOaX MO3HAHMS BEIICCTBA XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss o0 oOUMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO IOJIYYEHUS BOXKHEUIINX
BEIICCTB.

UenoBek B MHpE BEIIECTB W MaTEpUANIOB: Ba)XHEHIIME CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHuKa, MaTepualibl MJisi DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPTaHNYECKUE U MUHEpATbHbBIE YT0OpEHHUS.

XUMUA ¥ 3J0pOBbE YEIIOBEKA: MPABHJIA UCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia
0€30MacHOr0 MCIOJBb30BAaHUS IpenapaToB OBITOBOW XHWMHUU B IIOBCETHEBHOM JKU3HU.

MexnpeamMeTrHblie CBA3H

Peanuszanus MexXnpeaMeTHBIX CBsi3ed MPH M3yuyeHUW oOuiell u HeopraHumdeckod xumuu B 11
KJlacce OCYUIECTBISIETCS 4epe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO- HAay4YHBIX MOHATUH, TaK U
MOHATUH, ABIAIOIIMUXCA CUCTEMHBIMHU JUIS OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO-HAyuYHbIE IMOHATHSA: HAy4HBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHau3,
CUHTE3, KJacCupuKalus, NepUOJUIHOCTb, HAOII0OJEHIE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHHE,
SBJICHHE.

@dusnka: Marepus, SHEPrus, Macca, aTOM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
PaMOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUN YpPOBEHb, BELIECTBO, TENO, 00BEM,

arperaTHoe€ COCTOsIHNEC BEIICCTBA, (1)I/ISI/I‘ICCKI/IG BCJIMYHHBI U €AMHUIBI X U3MEPCHUA, CKOPOCTh.
buonorus: KJICTKA, OpraHu3M, 3KOCUCTEMaA, 6I/IOC(I)epa, MakKpoO- U MUKPOS3JICMCHTBI, BUTAMUHEI,
oOMeH BCIICCTB B OpraHU3MeE.
Feorpa(bml: MHHCPAJIbI, TOPHBIC TOPOJLI, ITOJIC3HBIC HCKOIIAEMBIC, TOIIJINBO, PCCYPCHI.
TexHomorus: XUMHUYECKas NPOMBINIJICHHOCTb, MCTAJUIYpTHsA, HTPOU3BOJACTBO CTPOUTCIILHBIX
MaTcpHrajioB, CEIIbCKOXO031CTBEHHOE MMPONU3BOJACTBO, MUIICBAATIPOMBIIIIIICHHOCTD, (I)apMa].[eBTI/I‘-IeCKaH
MMPOMBIINIJICHHOCTb, IHPOU3BOJACTBO KOCMCTHUUYCCKHX IIpCIapaTroB, MHNPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MMPOMBINIJICHHOCTE, HAHOTCXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHUHA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS O0yYaroUTUMHUCS IPOrpamMm
cpeanero ooOmero oOpa3oBaHust (JIMYHOCTHBIM, METalpeIMETHBIM U HOpeaMeTHbiM). Hayuno-
METOJUYECKOW OCHOBOMW ISl Pa3pabOTKHU IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS MPOTPaMM CPETHETO
o01iero o0pa3oBaHus ABISETCS CUCTEMHO- NEATEIbHOCTHBINA MOIXO/.

B cooTBeTrcTBUHM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpEe JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS MpeaMera «XHMHUs) Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHUs BbIJIEICHBI
CJEIYIOIINE COCTABISIOIINE:

OCO3HaHHE OOYYaIOUIMMHCS POCCUHUCKON TIpaKJaHCKOM UIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEEIICHHIO;

HaJIM4ue MOTUBALUU K O0yUYEHUIO;

LIEJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTM Ha OCHOBE KIIHOYEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloOmMXCsi PYKOBOJCTBOBAaThCSI B CBOEH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMU, IPUCYIIMMHU LIETTOCTHOM CUCTEMEXUMHUYECKOT0 00pPa30BaHMUS;

HaJIM4Yue TMPAaBOCO3HAHMS SKOJIOTHUYECKON KYyIbTYphl U CIOCOOHOCTH CTaBUTH L€ U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JIM4HOCTHBIE pe3ysbTaThl OCBOECHUS IpeaMeTa «XUMHS» JOCTUTAOTCS B €AMHCTBE y4eOHOH U
BOCIIMTATEIbHOW JIEATENIbHOCTH B COOTBETCTBUUM C T'YMAaHUCTUYECKHUMH, COLUOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU I[EHHOCTSAMU U HJ€allaMd POCCUUCKOTO TPakIaHCKOTO oOIIecTBa,
OPUHATBIMU B OOILECTBE HOpPMaMHM M MpaBUIaMH IIOBEIEHHUS, CIIOCOOCTBYIOIIMMM IIpOLECCaM
CaMOIIO3HaHUsl, CAMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU 00y4YatOIIUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSI MpeaAMeTa « XUMHsD OTPakatroT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATENIbHON M TPAKTHUECKON NEATENbHOCTH OOYyYarolMXCs IO pealu3allid TPUHATHIX B
oO11ecTBe IEHHOCTEN, B TOM UHCJIE B YaCTHU:

1) rpasaancKoro BoCIHTAHHS:

0CO3HaHMA OOYyYarOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX IpPaB U O0O0s3aHHOCTEH, YBaKEHHUS K
3aKOHY U MIPABOIOPSJIKY;

NPEJCTaBICHUS O COLHMAIbHBIX HOpPMax H NpPaBWIAX MEXJIWYHOCTHBIX OTHOILIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH J[EATENIbHOCTH MpPH CO3JaHUU Y4YeOHBIX NMPOEKTOB,
pelIeHnH y4eOHBIX U T03HABATEIbHBIX 33/1a4, BHIITOJIHEHUN XUMHUYECKHUX 3KCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JOTUKY M apryMEHThl IPYTUX MpU
aHaJIM3€e Pa3IMYHbIX BUJOB YUeOHOI 1eATeIbHOCTH;

2) HNATPHOTHYECKOI'0O BOCIIUTAHMS

HECHHOCTHOI'O OTHOICHUS K HCTOPUICCKOMY U HAYUYHOMY HACJICANUIO OTECYCCTBCHHOM XHUMUU,

YBAXKCHHA K MPOLECCCY TBOPUYCCTBA B o0actu TCOpPHUU U MPAKTUYCCKOI'O IMPUMCHCHUA XHUMUMH,
OCO3HAaHHUA TOIrO0, YTO AOCTHIKCHUA HAYKH CCTb PC3YyJIbTAT JJIMTCIBbHBIX Ha6JIIOI[eHI/H\/Jl, KPOMOTJIMBBIX
SKCHICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPpyda y‘IéHBIX " IPAKTHUKOB;

HHTEPECA U IIO3HABATCJIBbHBIX MOTHUBOB B IIOJIYYCHUH U IMOCICAYIOIIEM aHAIN3EC I/IH(l)OpMaI_II/II/I (¢}
NEPECAOBBIX JOCTUKCHUAX COBpeMCHHOfI OTEYECTBEHHOM XHUMUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMUA:

HPaBCTBCHHOI'O CO3HAHMSA, STHYCCKOI'O IIOBCACHU A,

CIIOCOOHOCTHU OLICHUBATb CHUTyallMH, CBA3AHHLIC C XHMHWYCCKHMU SABJICHUAMH,U IIPUHUMATDH
OCO3HAHHBIC PCIICHUSA, OPUCHTHUPYACH Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbIU ICHHOCTH,

TOTOBHOCTH OLICHHUBAaTh CBOE IIOBEACHHUE U INOCTYIIKK CBOUX TOBapI/IIIIGf/'I C HOBI/IHI/Iﬁ
HPaBCTBCHHBIX W IIPABOBBLIX HOPM M OCO3HAHHC HOCJ'IGI[CTBPIIZ 9THUX ITIOCTYIIKOB;

4) popMuUpPOBaHUS KYJILTYPbI 310POBbA:

IIOHMMaHMUsI LEHHOCTeW 370poBOro u Oe3omacHOro oOpa3a JKU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

co0JII0ICHMSI ITpaBUII 0€30IacHOr0 0OpalleHHsl ¢ BEIIeCTBAaMH B OBITY, IOBCEJHEBHOM KU3HU U B
TPYAOBOH JESITEIbHOCTH;

MIOHMMAaHMsI LIEHHOCTH NPaBUJ MHIMBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOrO MOBEAEHUS B
CUTYalMsIX, YTPOXKAIOLINX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TMOCJEJICTBUH U HENPUATHS BpEAHbIX MpPUBbIYEK (YNOTpeOJIEHUs aJIKoroJs,
HapKOTHUKOB, KYpEHUS);

5) Tpyaosoro Bocnuranus:

KOMMYHUKaTHBHON KOMIIETEHTHOCTH B Y4eOHO-UCCIIe10BaTEIbCKON eI TeIbHOCTH,0011€CTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTHX BUJAX JEATEIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE yYacCTHE B PEIICHMM IPAKTUYECKMX 3a7a4 COLMAIBHON
HalpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K  IPAKTUYECKOMY U3Y4YECHHIO npogeccuit Pa3IM4HOrO pona,
B TOM YHCJI€ HA OCHOBE IPUMEHEHMSI PEAMETHBIX 3HaHUN 110 XUMHUH;

YBa)XEHHUS K TPYLy, JIOJSAM TPyla U pe3yiabTaTaM TPYJOBON AESITEIbHOCTH; TOTOBHOCTH K

OCO3HaHHOMY BBIOOPY MHAMBHUIYaJIbHOM TPaeKTOpUU 0Opa3oBaHus,
Oynywmed npodeccu M peanu3alui COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMUYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 001IeCTBa;
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6) IKOJIOTHYECKOro BOCIIMTAHUSA:

IKOJIOTHYECKH IIeJIECOO0PAa3HOI0 OTHOIICHUS K TPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emie;

MOHUMAHUS TJI00ATBbHOTO XapakTepa dKOJOTHYECKHUX MpoOiIeM, BIUSHUS SKOHOMHYECKHX
IIPOIIECCOB HA COCTOSIHUE MPUPOJTHON M COIUAIBHOMN CpeIbl;

OCO3HaHUs HEOOXOJUMOCTH HCIOJB30BaHUS JOCTHKCHUM XUMHUU I PEHICHUS BOIPOCOB
paIoHaIBLHOTO TPUPOIOTIONB30BAHUS;

AKTUBHOTO HENPUATHS ICHCTBHUM, MPUHOCIIIUX BpPEJ OKPY>KAIOIEH MPUPOJIHON cpeae, YMEHUs
MPOTHO3MPOBATh HEOIATONPUSTHBIE KOJOTUYCCKUE TOCIEACTBHS MPEANPUHUMAECMBIX JCHCTBHIA H
MPEeIOTBPAIIATh UX;

HAJIMYUS Pa3BUTOIO  JKOJOTHYECKOIO  MBIIUICHUS, 9SKOJOTHYECKOW KYJIbTYpbI, OIBITA
JESTEIILHOCTH IKOJIOTUICCKONW HAMPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI MU B ITO3HABATEIHHOM,
KOMMYHHKATHBHOW ¥ COIMAILHOW TPAKTHKE, CIHOCOOHOCTH W YMEHHUS AaKTHUBHO TMPOTHBOCTOSTH
UIe0JIOTHH XeMohoouu;

7) LEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAYKHU ¥ OOIIECTBEHHOW MPaKTHKH,

MOHUMaHUs crenuduKd XUMHUM Kak HayKd, OCO3HaHus e€ poilu B (HopMHpOBaAHUH
palMOHAIBHOTO  HAYyYHOI'O  MBIIIJIEHUS, CO3JaHUH LIEJIOCTHOT'O MpEeACTaBICHUS 00
OKPYXaIOIIEeM MUPE KakK O €IMHCTBE MPUPOAbI U YEIIOBEKA, B IO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEMN
U PEIIeHUH MPOOJIeM COXPaHEHHS IPUPOJTHOTO PABHOBECHS,

yOexXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW LMBHIM3ALMU: B €8
TYMaHHUCTUYECKOW HAIMpPaBICHHOCTH M BAaXKHOM pOJIM B CO3JaHUM HOBOW 0a3pl MaTepHalbHOM
KyJbTYPBl, PEIICHUU TJIOOATBHBIX MPOOJIEM YCTOHYHMBOIO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM,
HSHEPTreTUYECKOM, MHUIIEBON M HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIeYCHUH
YCIIOBUH YCIIEITHOTO TPyJa U SKOJIOTHUYECKUKOM(POPTHOMN KHU3HU KaXkKI0T0 UiIeHa 0OIIECTBa;

€CTECTBEHHO-HAYYHO! IPaMOTHOCTH: IIOHUMAHHUSI CYIIIHOCTH METOJIOB MIO3HAHMS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH UCIOJIb30BaTh IMIOJy4YaeMble 3HAHMS IS aHaiu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO0 MUpPa U TPOUCXOMASIINX B HEM HW3MEHEHUW, YMEHUs JieJaTh
000CHOBaHHBIE 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIIMXCS JAHHBIX C IEJbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHHS JUIS peUIeHHs MpoOieM B
peaNbHbIX )KU3HEHHBIX CUTYalUsAX;

HWHTEpeca K MO3HAHUIO U UCCIEN0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30oBaHUIO U caMO00pa30BaHUIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH MO0 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3InuHbIX chepax mpodeccHoHanTbHON AeITETHbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATbBI

MeTanpeMeTHbIe Pe3yJbTaThl OCBOCHHS yYeOHOro MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o0mrero 00pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIC JI1  (DOPMHPOBAHUS MHPOBO33PCHUS  OOYYAIONIUXCS MEKIUCIUIUTHHAPHBIC
(MeXTmpenIMeTHbIC) OOIeHayYHbIC MOHSATHUS, OTPAKAIOIINE [EIOCTHOCTh HAYYHON KapTHHBI MUpPA U
crnenuuKy METOJOB TO3HAHMS, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SABJCHHE, MMPOIECC, CUCTEMa, HayYHBIN (aKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsl, UCCIICIOBAHNE, HAOIOICHUE, H3MEPEHHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC yueOHBIC ACHCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISITHBHBIC),
obecrieunBaromue GopMUpPOBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH UM COIMAIBHON KOMIIETCHIIUU
00yyJaromuxcs;

CITOCOOHOCTH 00y4JarOIUXCs HCIIOJIb30BaTh OCBOEHHBIE MEXTUCIUTUITMHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC YUEOHBIE JCUCTBUS B MMO3HABATEIHLHOW U COLUATBHON
MIPAKTHKE.

MeranpeaMeTHbIe  pe3ysbTaThl  OTPAKAKOT  OBJAJCHUE  YHUBEPCAIBHBIMH  YYCOHBIMHU
MI03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJISTUBHBIMU JCHCTBUSIMH.

ITo3HaBaTe/bHbIEe YHHBepcaibHble y4eOHbIe NAeliCTBUS
Ba3oBble Jjornyeckue aeicTBUA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M aKTyalM3HpoBaTh MpoOieMy, BCECTOpDOHHE €
paccMaTpuBaTh;

OIpeNIeNIATh e JIeATeIbHOCTH, 3ajiaBasi HapaMeTpbl U KPUTEPUU HX JTOCTHXKEHUS, COOTHOCUTh
Pe3yNbTaThl JAEATEIBHOCTH C TOCTABIEHHBIMU LIESIMU;

HCIOJIb30BaTh IIPH OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIILIJIEHUS — BBIIENIAThXapaKTEPHbIE
IPU3HAKU MOHATUN U YCTAHABIMBATh UX B3aUMOCBSI3b, UCII0JIb30BATH COOTBETCTBYIOIINE TOHATUS JIJIS
00BSICHEHUS OTAETbHBIX (PaKTOB U SBJICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU JUIs KJIacCU(UKALIMY BEUIECTB U XUMUUECKUX PEaKIUi;

yCTaHaBJIMBaTh IPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXIY H3y4aeMbIMU SIBICHUSIMH;

CTPOUTH JIOTMYECKHE pacCyXKIeHHUsA (MHIYyKTHBHbBIC, NEIyKTHUBHBIC, 110 AHAJOTHH), BBISABISATH
3aKOHOMEPHOCTH M NPOTUBOPEUYMsS B pacCMaTpUBAEMbIX SBICHUAX, (OPMYIHPOBaTH BHIBOJBI U
3aKJIFOUYEHHUS;

MPUMEHTh B Mpollecce MO3HAHUS, MCIOIb3yeMble B XHMUU CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNI, MPeoOpa3oBbIBATE MOJICNBbHBIE IMPEJICTABICHUS — XMMHUYECKMH 3HAK (CUMBOJI) 3JIEMEHTa,
XUMHYecKkass (opMynia, ypaBHEHHE XHUMHUYECKOM  peakiuu — TMpH PpEeLIeHUH Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3aJlad, NMPUMEHSITh HA3BAHHbBIE MOJIECJIbHBIE TNPEACTABICHUS s
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIECTB U XMMUYECKUX PEaKIHii.
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ba3soBble ucciaenoBaTe1bCKUe 1eHCTBUA:
BJIAACTh OCHOBAMH MCTOI0B HAYYHOI'O ITIO3HAHUSA BEIICCTB U XUMHUYCCKUX peaKuHﬁ;

(dbopMynHUpoBaTh LIETH U 33/1a4l UCCIEA0BaHNUs, UCIOIb30BaTh OCTABICHHbBIEC U CAMOCTOSATEIHHO

chOopMyJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI MOCHOBBI JJisi (hOPMUPOBAHUS
TUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHU;

BJIaACTH HaBbIKaMH CaMOCTOATECIIBHOTO IJIaHUPOBAHUA n IMPOBCACHUA YUCHHUUCCKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaONIO[aTh 3a XOJOM IPOIECcCa, CaMOCTOSITEIHLHO
OPOTHO3UPOBATh €ro  pe3ynbTaT, (QopMynupoBaTh OOOOIIEHHMS W  BBIBOJBI  OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB WCCIEAOBAHUS, COCTaBIAThH OOOCHOBAaHHBIA OTYET O MPOJICTAHHON
pabore;

pUOOpETaTh OMBIT YYCHUYECKOH HMCCIIEOBATEIBCKON U MPOEKTHON ESATEIBHOCTH, POSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPELICHHs MPAKTUYECKUX 3ajad,
MPUMEHEHHUIO Pa3JIMYHbIX METO/I0B ITIO3HAHMUSL.

PabGora c undopmanmueii:

OPUEHTUPOBATHCSI B PA3IMUYHBIX MCTOYHUKAX MH(pOpPMALUU (HAy4dHO-TIONYJISipHAas JUTepaTypa
XUMHUYECKOTO  COJIEp’KaHUs, CIpaBOYHbIE TmocoOusi, pecypcsl MHTepHera), aHaIM3UpPOBATh
MH(POPMALIAIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHS, KPUTUIECKA OIICHUBAThH €€ IOCTOBEPHOCTH
U HEIIPOTUBOPEUUBOCTb;

¢dopMynaMpoBaTh 3alpochl M INPUMEHATh pa3iIMYHble METOAbl IpH IOMCKE U O0TOOpe
uHpOpMaLHU, HEOOXOAUMOM ISl BBITOTHEHUSI y4eOHBIX 337124 ONPEIeIEHHOTO THTIA;

IpUOOpeTaTh OMNbIT MCHOJb30BaHUS HMH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOIMH H
Pa3IUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (hopMy NpeAcTaBieHUs HHPOpPMaUU (CXEMBI,
rpaduKy, AuarpaMMbl, TaOIULbl, PUCYHKU U IpYTHE);

UCIOJIb30BaTh HAYYHBIH SI3bIK B Ka4eCTBE CPeACTBA MpU paboTe ¢ XMMUYECKOH HMH(pOpMaIMen:
OPUMEHSTh MEXIpeAMETHbIE ((pU3NYecCKue W MaTeMaTHYeCKHe) 3HaKU M CHUMBOJBI, (POpPMYJIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEICTBAHATIISTHOCTH.

KoMMmyHnKaTHBHBIE YHHBepcajbHble y4eOHbIe /eliCTBUSA:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMoil TeMbl B XOJle JUaiora W/Wiv JUCKYCCUU,
BBICKA3bIBaTh UJIeH, (HOPMYITHPOBATH CBOU MPEATIOKEHUS OTHOCUTENHHO BBIMOTHEHUS MTPEII0KEHHON
3a/1a4u;

BI)ICTYHaTB C HpGSCHTaHHeﬁ pGSYJ'II)TaTOB HO3H3B3T€J'II:HOI>1 JACATCIIbHOCTH, HOJ'Iy‘-ICHHI:IX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPHU BBHIMOJHEHUHW XUMHUYECKOTO IKCIIEPUMEHTA,
MPaKTUYECKOW PabOTHI MO KCCIETOBAHUIO CBOWCTB M3yYae€MbIX BEIICCTB, peaU3aluu y4eOHOTO
nmpoekta W (GOPMYJIHPOBATH BBIBOJABI IO PE3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MyTEM
COTJIACOBAHUS TTO3UIINK B XO/€ 00CYKJIEHHUSI 1 OOMEHa MHEHUSIMH.
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PerynsiTuBHbIEe YHUBepcaJbHbIe y4eOHbIe eilcTBUS

CaMOCTOSITEJIbHO IUIAHUPOBATh M  OCYILECTBISATh CBOK I103HABATENbHYIO JI€ATEIbHOCTD,
ompezenss e€ LeIM U 3aJaud, KOHTPOJHUPOBATb W MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii  aqrOpuTM JEHCTBUN NpHU BBIIOJHEHUU YYEOHBIX U HCCIEIOBATENbCKUX 3ajad,
BbIOUpaTh Haubosiee 3(PGEKTUBHBIN CcOCO0 MX peHIeHHs ¢ Y4ETOM MOJIY4YEHHsS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYIIECTBIATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOaHaIM3a UCAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATbBI10
KJIACC

[IpenMerHple  pe3ynbTaThl  OCBOEHMsSI  Kypca  «OpraHuyeckas XUMHsSD» — OTPaXKaroT:

C(OPMHUPOBAHHOCT NPEACTABICHUN O XUMUYECKOM COCTaBIIAIOIIEH €CTeCTBEHHO-

HAYYHOH KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SBJICHUH NPUPOABI, B (POPMHUPOBAHUN MBIIIIICHUS
KyJbTYypbl JHMYHOCTH, €€ (YHKUMOHAJIbHOM TI'PaMOTHOCTH, HEOOXOIUMOW Ui  peLIeHMs
IOPAaKTUYECKUX 3a7ad M  SKOJIOI'MYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOAHON CpEE;

BJIAJICHUE CUCTEMOM XUMHWYECKHX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIME ITOHATHS
(XMMHUYECKMII ~ DJIEMEHT, aToM, OJJIEKTpOHHas o00o0Jiouka aToMa, MOJIEKYyJa, BaJEHTHOCTbD,
AIIEKTPOOTPHIIATEIIEHOCTh, XUMHUYECKast CBS3b, CTPYKTYpHast popmyra (pa3BEpHYTas U COKpaIIEHHAs ),
MOJIb, MOJIIDHAsl Macca, MOJISIpPHbI 00BEM, YIJIEpOJHBIN CKeNeT, PYyHKIMOHANbHAS TPYIIa, paguKall,
WU30MepUsl, U30MEPBI, TOMOJIOTHYECKUI PsIJI, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAECpIKaIIIe
COEIMHEHUS, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS); TEOPUU U
3aKOHbI (TE€OpHUsl CTPOEHMsI opraHuueckux BemecTB A.M. ByTiepoBa, 3aKOH COXpaHEHMsI Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XMUMUU; MUPOBO33PEHUECKUE 3HAHUS, JIEXKAIINUE B
OCHOBE MIOHMMAHUSI IPUIMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SBJICHHM, (PAKTOIOTHYECKHE CBEACHHUS
O CBOHCTBaxX, COCTaBe, MOJIYYEHHMM M O€30IaCHOM HCIHOJB30BAaHWU BaXXHEHIINX OpPTraHUYECKUX
BEIIECTB B ObITY ¥ MPAKTUUYECKOH 1€ATEIbHOCTH YEJIOBEKa;

Cc(OPMHPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTEpHbIE NMPU3HAKU TMOHATHH, yCTAaHABIUBATh  UX
B3aUMOCBSI3b, HCIOJIB30BATh  COOTBETCTBYIOUIME  IIOHATHS NPU ONMMCAHUU COCTaBa, CTPOCHHUS H
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUH HCII0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpal€HHOI) (opMys OpraHMYECKUX
BEIIECTB M YPAaBHEHUN XHMHMYECKUX pPEaKIMi, W3rOTaBIMBATh MOJEIH MOJEKYJI OPTaHMYECKUX
BEILECTB ISl WILTFOCTPALIMA UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPUHAAJIC)KHOCTh H3YUYEHHBIX OpPraHMYEeCKHX
BEIIIECTB 10 UX COCTAaBY M CTPOCHHUIO K ONpeAeIEHHOMY Kiaccy/TrpyIie
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coeMHEHUH (YIJIeBOAOPOIbl, KHUCIOPOJ U a30TCOAEpIKAIIUE COEIWHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEJMHEHH ), JaBaTh UM Ha3BaHus 1o cucreMatrueckoiHomenkinarype (IUPAC), a Takyke mpuBOIUTE
TPUBHAIbHBIE HA3BaHUS OTIENbHBIX OPraHWYEeCKUX BEIIECTB (3TWJICH, MPOMUJICH, AalleTHJICH,
STUJICHTJIUKOJb, TJIMLEPUH, (PeHosd, popMalblIerui, aueTalbIerusl, MypaBbUHas KHUCIOTa, YKCyCHas
KHCJIOTA, OJIEMHOBAsl KHUCJOTa, CTEApUHOBAas KHUCIIOTa, TJIOKO3a, (PpyKTO3a, Kpaxmai, LeJUIioJio3a,
[JIULUH);
c(OPMHUPOBAHHOCTH YMEHUS OMPENEIATh BUJIbI XUMHUUECKOHN CBSI3U B OPraHUYECKUX COSIMHEHHSIX
(omMHapHBIC U KPATHBIC);
c(OpPMUPOBAHHOCTh YMEHUSI MIPUMEHSITH IOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYEeCKUX BEILIECTB
A.M. BytnepoBa aiisi 00BsSCHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS;, 3aKOH
COXPaHEHHUS MacChl BEUIECTB;
c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEpPH30BaTh COCTAB, CTPOCHUE, (U3MUCCKUE M XHUMHUYCCKUE
CBOMCTBA THUIHMYHBIX MPEJICTABUTENICH PAa3IMUHBIX KIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH,
STHJICH, TPONWICH, aleTuieH, OyraaueH-1,3, mermnOyraguen- 1,3, OeH30J, METaHOJ, 3TaHOII,
STUJICHIJIUKOJb, TJIHUIEpUH, (EHOJ, aleTalbJerhj, MypaBbUHAas U YKCYCHas KHCIOTHI, TJIOKO3a,
Kpaxmal, IeJIJTI003a, aMUHOYKCYCHasl KUCIIOTa), UJUTFOCTPUPOBATh TEHETUUYECKYIO CBA3b MEXKIY HUMU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI ¢ UCTIOJIB30BAHUEM CTPYKTYPHBIX (pOpMyIT;
c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHHUKHU YTJIEBOJOPOJHOTO CHIphs (HE(TH,
OPUPOJHBIN Tra3, Yrojb), CHOCOOBI HMX TMepepaboTKM M MPaKTUYECKOE MPUMEHEHHE NPOAYKTOB
nepepadoTKu;
cOpMUPOBAHHOCTh, YMEHHUI MPOBOAUTH BBIYHMCICHHUS MO XUMHUYECKHMM YpaBHEHUSM (Macchl,
00BEMa, KOTMYECTBAa UCXOIHOTO BEIIECTBA UM MPOAYKTA PEaKlMy MO U3BECTHBIM  Macce, O00bEMYy,
KOJIMYECTBY OJHOTO W3 HWCXOJHBIX BEIICCTB MJIU MPOJAYKTOB PCAKIUH);
c(OpPMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMON 3HAHWH OO0 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTIOIB3YEMBIX B XUMHUHU MPU U3YUYCHUU BEIICCTB M XUMUYCCKUX SIBIICHUH (HAOIO/ICHNE,
U3MEpEHHUE, IKCIEPUMEHT, MOJICIMPOBAHKE), HCIIOJIB30BATh CUCTCMHBIC XUMHUYECKHC 3HAHUS IS
NPHUHITHS PEIICHUH B KOHKPETHBIX >KH3HCHHBIX CHUTYyalMsX, CBSA3aHHBIX C BEIIECTBAMH W WX
MIPUMCHCHUECM;
c(hOpMUPOBAHHOCTh YMEHUM coOmo1aTh MpaBWIA  MOJIb30BAaHUSA XUMHYECKON
MOCYI0H 1 1a00paTOPHBIM 00OPYIOBAHNEM, a TAKKE IMPABUIIA OOPAIICHUS C BEIIECTBAMHUB
COOTBETCTBHH C HHCTPYKIIMSIMH TI0 BBITTOJTHEHUIO Ta00PATOPHBIX XUMUYECKHIX OIBITOB;
c(hOpMHUPOBAHHOCTH yMEHUI IUTAHUPOBATh U BBINOJHAITH XUMHUYECKHM
OKCMIEPUMEHT (TIPeBpaIleHUs OpPraHMYEeCKHX BEIIECTB IPU HArPeBaHHWH, MOJYYCHHUE OHTHIEHA H
M3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPTaHMUYECKUX BEIIECTB, NEHATypalus OCNKOB MpH
HArpeBaHUU, IBETHBIE DPEAKIMH OENKOB) B COOTBETCTBUUC MPaBUIAMH TE€XHUKU 0€30MaCHOCTH MPU
oOpallleHud ¢ BelecCTBAaMU U JaO0OpaTOpHBIM 000pYyJOBaHHEM, TPEACTABISATh PE3YJIbTATHI
XUMHYECKOTO OJKCIepUMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUd |
(dbopMyIHpOBaTh BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;
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C(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3MPOBATh XHMHUYECKYI0 HWH(OPMAIHIO,
MOJTy4aeMYyt0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi nHMopMaryu, VIHTEpHET U APYTHX);

c(OPMHPOBAHHOCTh YMEHHI COOJIFOIATH MPAaBHJIA SKOJIOTHUYECKH 1EIeCO00pa3HOr0 TOBEICHHS B
OBITY W TPYJOBOH NEATEIHLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3II0OPOBBSI U OKPYKAIOIIEH MPUPOTHON
Cpcabl, OCO3HABATL OIIACHOCTH BO3,Z[€I\/JICTBI/I$I Ha JKHBBIC OpPraHH3MbI OHpeI[eJIéHHbIX OpPraHu4CCKux
BEIIECTB, MOHMMAas cMbici mokazarens [I/JIK, moscHsAT, Ha mpuMepax CIocoObl YMEHBIICHHS W
NPEOTBPALICHHS UX BPEIHOTO BO3ICHCTBHUS HA OPraHU3M YeJIOBEKa,

Ui 00YYAIOMIMXCSI C OTPAaHUYECHHBIMU BO3MOXHOCTSIMU 3/I0POBBS: YMEHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX AOCTYIIHBIX MCTOJAaxX IMO3HAHUA BCUICCTB U XUMUYICCKHUX HBHGHHﬁ;

JUISL CIICTIBIX M CIIA0OBHISAIIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh PElbeHO TOUCHHYIO
cuctemy obo3HaueHuii JI. bpaiins nis 3anucu XuMU4ecKux (hopMyIt.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4eckas XUMUsD» OTPaKkaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAayYyHOU
KapTUHbl MHUpPA, POJIM XHMHUU B [O3HAHUM SIBJICHUN NPUPOAbI, B (GOPMHUPOBAHUU MBILUICHUS U
KYJBTYpPbI JJUYHOCTH, €€ (PYHKIIMOHAIbHON IPAMOTHOCTH, HEOOXOAMMOM NIJIsi PEIICHHS TPAKTUYECKUX
3aJa4 ¥ 2KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3JJ0POBBIO U IIPUPOAHOM CpelE;

BJIaJICHUE CHCTEMOM XMMHUECKUX 3HAaHHUM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroIIue MOHATHS
(XMMHYECKHUIl JIEMEHT, aToM, M30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJA,
MOJIb, MOJISIpHI)If/'I 06’I)éM, BAJICHTHOCTD, 3JICKTPOOTPULATCIBHOCTL, CTCIICHL OKHCIICHUA, XUMHWYCCKaA
CBsA3b (KOBAJEHTHAs, MOHHAs, METAJJIMYECKas, BOAOPOJHAs), KpPUCTAIJIMYECKAs pPEIIETKA, THIIbI
XUMHUYECKHX DPEAKLUUH, pPacTBOpP, 3JIEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOJUTHYECKAs JUCCOLUALINS,
OKHCIIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHUUYECKON PEaKlMi, XUMUUYECKOEe PaBHOBECHE); TEOPUU U
3aKOHBI (T€OpUs JIEKTPOJUTHUECKON AMccolanuy, nepuoanyeckuil 3akod /.M. Menneneesa, 3akoH
COXpPAaHCHUSA MacCChl BCHICCTB, 3dKOH COXPAaHCHUA MW TMPCBPALICHHA OHEPruv MNIpHu XUMHUYCCKUX
pEaKIMX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3bIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIeKalllle B
OCHOBE NMOHUMAaHUS IPUIMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (pakTonornyeckue CBeACHUs
O CBOMCTBaX, COCTaBe, IOJIyYEHHH M O€30MaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX HEOPTaHWYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM 1€ATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTEPHbIE MPU3HAKU TMOHATHH, yCTAaHABIUBATh  UX
B3alMOCBA3b, HCIIOJIB30BaTh COOTBCTCTBYIOIIUE MOHATHA MPH OINMHMCAHHWKW HCOPraHUYCCKHUX
BEULIECTB U UX MIPEBPALLECHUN;
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c(OpMHUPOBAHHOCTh YMEHHUIl HCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHKY [JIsI COCTaBJICHUS
(bopMyJI BEIIECTB ¥ YPaBHEHUH XUMUYECKHUX peakiuii, cuctemarnueckyio Homenkaarypy (IUPAC)
U TPUBHUAIbHbIC Ha3BaHUS OTAEIbHBIX HEOPraHMYECKUX BEHIECTB (yrapHbI ras, yrieKucibld ras,
aMMHUaK, raméHasi U3BeCTh, HeraméHas U3BeCTb, IUThEBask CO/A, MUPUT U APYTHE);

c(OpMHUPOBAHHOCTh YMEHHUU OMPEIENATh BAaJCHTHOCTh M CTENEHb OKHUCIICHUS XMUMHUYECKUX
AJIEMEHTOB B COCAMHEHMSIX Pa3jIMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCAMHEHUSX, THI KPUCTAJUIMUYECKOM PEHIETKU KOHKPETHOTO
BEILIECTBA (aTOMHAs, MOJICKYJISIpHAsi, HMOHHAsA, METAIMYECKAas), XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPraHUYECKUX COEIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIWBATh MPHUHAIC)KHOCTh HEOPTaHMUECKUX BEIICCTB 10
WX COCTaBY K OMPENCIEHHOMY KIACCY/TPYyIe COCAUHEHHMH (IMPOCThIC BEMIECTBA — METAUIbl H
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(OTEPHbIE TUIPOKCUIBI, COJIN);

chOpMUPOBAHHOCTh, ~ YMEHUH  pacKpblBaThb CMBICH Hepuoauueckoro 3akona JI.U.
MenzaeneeBa W JEMOHCTPUPOBaTH  €r0  CUCTEMATU3UPYIOUIYIO,  OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHUX
sanemeHToB 1-4 mepuonos Ilepuonnyeckoii cucrembl xumuueckux snementoB [[.M. Mennaeneesa,
UCIIOJIB3YSI TIOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTATII,
«IHEPreTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHUX
AJIEMEHTOB M MX COCIWHEHHWH Mo mepuoiam u rpynnam [lepuonndeckoil cMCTeMbl XUMUYECKHX
anemenToB .M. MeHaeneeBa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHUYECKHX BEIECTB PAa3IUYHBIX KJIACCOB, IMOJTBEPKAATh CYIIECTBOBAHWE T€HETHUYECKOU
CBS3M MEXKIy HEOPraHWYeCKUMHU BEUIECTBAMH C TIIOMOIIBIO YpPaBHEHUIH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIMH TI0 Pa3THYHBIM
MpU3HAKaM (YUCITY M COCTaBy PEarnpyrollux BEIIeCTB, TETUIOBOMY d(DPEKTy peakinu, U3MEHEHUIO
CTETeHeW OKUCIICHUS PJIEMEHTOB, OOPaTUMOCTH PEaKIIUU, YUYaCTHIO KaTalnu3aropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTaBISATh YPAaBHEHUS PEAKIMI Pa3TUYHBIX TUIOB, TOJHBIC U
COKpalI€HHbIC YPAaBHEHHS pEaKIMii MOHHOTO OOMEHA, YUYWTHIBas YCIOBHUS, MPU KOTOPBIX ITH
peakiuu UAyT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH PEAKIINH, MOATBEPKAAIOIINE KaYECTBEHHBI COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEILIECTB, PACIIO3HABATH OINBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU pPACKPBIBATh CYIIHOCTh OKHCIHTEIBHO- BOCCTAHOBHUTEIIBHBIX
peaxiuii MoCcpeICTBOM COCTaBICHHUS SJIEKTPOHHOTO OalaHca ITHX PeaKIluii;

c(OpMHUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peakuuu OT
pa3NuYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOrO0 paBHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUECKHE MPOLIECCHI, JIEXKAIIHEB OCHOBE
IPOMBIIIICHHOTO TIOJIy4€HUS] CEpPHOM KHCIOTHI, aMMHaka, a Takke C(HOPMHUPOBAHHOCTD
IpeJCTaBIeHU 00 OOIIMX HAyYHBIX NPUHIMIAX M IKOJOTHYECKUX MpoOJIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHUM MPOBOJIUTH BHIYUCIICHUS C UCTIOJIb30BAaHUEM MOHSTUS
«MaccoBasi JI0JIsl BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOIIEHUH ra30B MPH XUMUYECKUX PEAKIIUAX,
Macchl BEHIECTBA WM 00BbEMA ra30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WIH O0BEMY
OJTHOTO U3 YYacTBYIOLIMX B PEAKIIMU BELIECTB, TEIJIOBOTO 3(PQeKTa peaklud Ha OCHOBE 3aKOHOB
COXPAaHEHHUs MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUAIHEPTUH;
CchopMupoBaHHOCTh yMEHHMH COONIOATh TpaBWJIA MOJB30BAaHUA XUMHUYECKOW MOCYyA0H U



nabopaTopHbIM O00OPYZOBAaHHEM, a TAK)XKe MpaBUiia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU T10 BBITTOJIHEHHIO JIA0OPATOPHBIX XUMHUUECKUX OIBITOB;
CchopMupoBaHHOCTh YMEHUH JIAHUPOBATH U BBIMOJIHATH XUMHUECKUI SKCIIEPUMEHT (pa3iokeHue
MEPOKCHIa BOJOPOJAa B MPHCYTCTBUU KaTalMW3aTopa, ONpeesieHHe Cpellbl pacTBOPOB BEIIECTB C
MOMOIIBIO0 YHUBEPCATIHHOTO HHIMKATOPA, BIMSIHNAE PA3IMUHBIX (AKTOPOB HA CKOPOCTh XMMUYECKOMH
peakIy, peaklud HOHHOrO oOMeHa, KadyeCTBEHHBIE peakluu Ha cynbdar-, KapOoHaT- ¥ XJIOPUI-
AaHWOHBI, HAa KaTHOH aMMOHHS, PELICHHE SKCIEPHUMEHTAIBHBIX 3a7ad M0 TeMaM «MeTauibl» U
«Hemeramnbl») B COOTBETCTBMM C TpaBHJIaMH TEXHHKH O€30MacCHOCTH IpH OOpamieHuu C
BEIIECTBAMH ¥ Ja0OPAaTOPHBIM O0OPYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (hOpME 3amucH YPaBHEHMH COOTBETCTBYIOIIMX pPEAaKUUi Hu (OpMYIHpPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIN3UPOBATH XUMHYECKYIO HH(POPMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HICTOUHUKOB (CPECTBa MACCOBOM KOMMYHUKAIUH, IHTEpHET U APYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh TpaBHIa AKOJOTMYECKH IeI1ecoo0pasHoro
NOBEACHUSI B OBITY M TPYJOBOHW MAEATENBHOCTH B LEIAX COXPAaHEHUS CBOETO 3I0POBbS U
OKpYXKarolled NPUPOTHON Cpelbl, OCO3HABaTh OMACHOCTH BO3/CHCTBUS HA JXKHMBBIE OpPTaHH3MBI
OIpeAeEHHBIX BEUIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHATh Ha mpumepax cHnocoObI
YMEHBIICHUS ¥ NPEJAOTBPALICHUS HX BPEIHOTO BO3JICHCTBUS HA OPraHU3M UYEIIOBEKa;

Uil OOYYaloUmIMXCs C OrPAaHMYCHHBIMH BO3MOKHOCTSMH 37I0POBBS: YMEHHE INPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUMH;

JUISL CIIETIBIX M CIIA0OBUAAIIMX OOYYAIOUIMXCS: YMEHHE HCIOJIB30BATh PEbe(h)HO TOUYCUHYIO
cucremy obo3HaueHui JI. Bpaiiist s 3anuc XuMU4IecKuX (OpMyL.



TEMATHYECKOE IINTAHUPOBAHUE

10 kaace
IIpumepHbIe
TEMBI, o
ACKPBIBAIOIITE OcHOBHOe cojiep:KaHue CHORHBIC BUIIBI ACATETRHOCTH 0P
P o o0yuarommxcsi
JAHHbIA pa3aen
MPOrpaMMbl
Pa3znen 1. TeopeTnueckue 0OCHOBbI Opranuyveckoi xumu (9 4)
l"{‘IeMa 1.1 ® TIpemer oprasmucckodi xuMum: o Pacprnusan, CMBICIT U3y4aeMbIX et
pemver BOSHHKHOBEHIE, passeTHe 4 | TOHATHI (BBIBIITL HMX XapaKTCPHbIC ps://resh.edu
OpraHUYeCKOM TIPH3HAKH), YCTaHABIIUBATH ux | .ru/subject/less
3HAYEHHE B IIOJAYyYCHHH  HOBBIX
xumun. Teopust B3aMMOCBsI3b. [IpuMeHATh moNOXkeHus | on/6149/start/1
BELIECTB U MaTepuainoB. Teopus
CTPOCHUS . | TeopuH CTPOCHUS OpPTaHUYECKHUX 70388/
CTPOCHMUSI OPTAHUIECKUX COCIUHCHMUIT A M E
OPraHHIECKHX AM. Bymieposa, 8 ocuommpie | BELICCTB . . byrreposa s
COCIUHCHUI OOBSICHEHUSI  3aBUCHMOCTH  CBOWCTB

A.M. Bytneposa
O9)

nosioxxeHust. CTpyKTypHBbIe (HOPMYIIBI
OpraHMYeCcKUX BelecTB. I'omonorus,

n3oMepus. XuUMHUecKas CBs3b B
OpraHNYeCcKHUX COEIMHEHUSX
KpaTHBIE CBS3M, O- W T-CBS3W.
[IpencraBnerne o KiIaccupUKANU
OpTaHUYIECKHUX BEIIECTB.
Homenknartypa OpPTaHUYECKUX

COGZ[I/IHGHI/Iﬁ KJIAaCCOB OPTaHUYCCKUX
BCIICCTB.

L HM3y4YeHUsl BeLIeCTB M HX
npespauieHuii: /Jlemoncrpanuu:

— O3HaKOMJICHHE C  oOpasmamu
OpPraHUYECKHX BEIIECTB u

MaTeprualaMruHa UX OCHOBE;

— OIIBITHI [0 IPEBPALICHUIO
OpraHM4YeCKUX  BEIIECTB  IpH
HarpeBaHuu (nnaBnenue,
00yrJIMBaHUE ¥ TOPEHUE).

® JlaGopaTOpHBIE OTBITHI:
MO/JIETTMPOBaHNE
OpPraHUYECKHX BEIIECTB

MOJICKYJI

BEUIECTB OT HUX COCTaBa MW CTPOCHWUA.
Hcnonp3oBaTh XUMHUYCCKYIHO CUMBOJIUKY
A COCTaBJICHUA  MOJICKYJIAPHBIX U

CTPYKTYPHBIX (pa3BépHyTOii,
COKpauéHHOI) (OopMyJl OpPraHUYecKUX
BEILIECTB. OnpenensiTh BU/JIBI
XHUMHYECKOH CBSI3U(OIMHAPHBIE,
KpaTHbIE) B OpTaHUYECKUX
COCIMHCHUSX. PackpeiBaTh poib
OpPTaHWYEeCKOW XHMHH B  TPHPOJE,

XapaKTepHU30BaTh ¢¢ 3HAUYCHUE B JKH3HU
YeJoBeKa, WUIIOCTPUPOBATh CBS3b C
JIpyruMu Haykamu. HaOmogate u
OIUCHIBATH JIEMOHCTPAIIMOHHBIE OITBITHI;
MPOBOJINTH U OIUCHIBATH J1a00OPAaTOPHBIE
OTIBITHI M IPAKTHYECKUE PAOOTHI

Pa3nen 2. YraeBoaopoasl (23 4)

Tema 2.1
IIpenenvHble
YTIIE€BOAOPOIBI —
ankaHbl (5 u)

AnkaHBl: COCTaB U  CTPOECHHUE,
TOMOJIOTMYECKUH psii. MeTaH U 3TaH
—  IpocTeumue NIPEACTAaBUTEIIN
aJIKaHOB:  COCTaB, XUMHYECKOE
CTpOEHUE, ¢usnueckne u
XUMHUYECKHE CBOHCTBA  (peakuuu
3aMEIIEeHNUs] ¥ TOPEHHS), HaX0XKICHHE
B IPUPOJIE, TOTYyUYEHHE U

IIPUMEHEHUE
Tema 2.2 AJIKeHBI: COCTaB W  CTPOCHHUE,
Henpenenbusle TOMOJIOTHYECKHH psA. OTWieH —
YIII€BOAOPOBL: IpOCTENIINI HpeJCTaBUTEND
aJKEHBI, QJKEHOB:  COCTaB, XUMUYECKOE
JIKaJUCHBI, CTPOEHHUE, (huzngeckue u
ankussl (10 1) XMMHUYECKHE CBOWCTBAa  (peakuuu
THJIPUPOBAHUS,  TaJOr€HUPOBAHUS,
THIPATaIMAOKUCICHHS u
MOJMMEpHU3allui)  HaxOXICHHWE B

MIPHUPOJIE, TOTYICHUE UTIPUMECHEHUE.
AJKaJIMEeHbI: Oyranuen-1,3 "
MeTHIOyTaqueH-1,3, XAMHUYECKOE
CTPOEHUE, PEAKITUS MOJINMEPHU3AIUH,

MIPUMEHCHUEC (,HJ'ISI CHUHTE3a

PackpriBatb CMBICJ H3y9aeMBIX
MOHITHIA (BBISIBISITh WX XapaKTepHBIE
MIPU3HAKK), yCTaHaBJINBATh X
B3aUMOCBSI3b, HCIOJIL30BaTh
COOTBETCTBYIOIIHE ITOHSTHS npu
ONHMCAaHUM  COCTaBa, CTPOSHUS U
MpeBpaleHun OpraHUIECKHUX
COEJIMHEHU.

Hcnonb30BaTh XUMHYECKYIO CUMBOJIUKY
JUIL  COCTaBJICHHS MOJICKYJISIDHBIX H
CTPYKTYPHBIX (pa3BépHyTOii,
COKpamEéHHOI) (OpMYJI OpPraHMYecKUX
BEILIECTB.

YcranaBiuBaTh MIPHUHAJUIC)KHOCTD
BEIIECTB K OIPEJEIICHHOMY KJaccy
YIJICBOAOPOOB II0 COCTaBY HCTPOCHHIO,

Ha3pIBaTh KX 1O CHCTEMaTHYSCKOM
HOMCHKIJIATYPE, OPpUBOJAUTH
TPUBUAJIbHBIC Ha3BaHHUA OTACIIBHBIX

MpeACcTaBUTENEeH yIIeBOJOPOIOB.
OmnpenensiTb BUIBI XUMHUYECKOH CBS3H B
MOJIEKyJIaX YTJIEBOJOPOJIOB;

https://resh.e

du.ru/subject/
lesson/6151/s

tart/149993/

https://resh.e

du.ru/subject/
lesson/5412/s

tart/212563/

https://videou
roki.net/tests/

alkiny-2.html
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MIPUPOITHOTO U CHHTETHYECKOTO XapaKTepru30BaTh 3aBHCHMOCTh

Kay4dyKa U pe3UHBI). PEaKIMOHHON CTIIOCOOHOCTH

AJKHHBI: COCTaB M OCOOEHHOCTH yrJIeBOAOPOAOB oT KpaTHOCTH

CTPOEHHUS, TOMOJIOTHYECKUH psAA. | KOBAICHTHOH CBA3U.

AneTuneH - npocTemii XapakTepu3oBaTb COCTaB, CTpPOEHUE,

NPEICTaBUTC/IL  AJIKMHOB:  COCTaB, NPHUMCHCHHE, (busuueckue u

XUMHYECKOE CTPOEHHUE, (pU3MYECKHe | XHMHUYECKUE CBOWCTBA, BaKHEHIIME

M XMMHYECKHE CBOMCTBa (peakuuu | CIOCcOObI IOy 9ECHHS TUIHIHBIX

TUPUPOBAHKS,  TaJOreHUPOBAaHHUsA, | TPENCTaBUTENEeH pasIMYHBIX KJIACCOB

THIpATAIMH TOPEHUS ), HAXOKICHUE YIJICBOJOPOIOB (meTaHa, 5TaHa,

B pUPOJE, MOJTyYEeHHE u | OTuneHa, ameTwieHa, OyragmeHa -1,3,

MIpUMEHECHUE OcH30I1a, TONTyOa).
Tema 2.3 ApeHbl: GeH301 M TONYON, COCTaB, | BhIABIATH reHeTHdecKylo cBsi3b Mexny | https://resh.e
Apomarndeckue XUMHUYECKOE CTPOEHHME  MOJIEKYII, yraesojopogaMu M moirsepxkaate e€ | du.ru/subject/
YHJIEBOXOPOIBL ¢u3nvecKrue ¥ XUMUYCCKUC CBOUCTBA | HAJIHYUC ypaBHeHusiMu | |lesson/4775/s
(49) (peakiuu rajoreHUpPOBaHUs U | COOTBETCTBYIOLIMX XMMHUYECKHX tart/150494/

HUTPOBAHU), TOTyUCHHE peaximi c UCIIOJIB30BaHHEM

U IpUMeHeHue. Bnusuue 6eH3ona CTPYKTYPHBIX (opmyIL.

Ha OpraHu3M YeIoBeKa.

I'eHeTHYCCKASsICBSI3b YIIICBOJAOPOIOB
Tema 2.4 Ipupo bl ras. IMomyTtHbie | XapakTepU30BaTh HUCTOYHHMKH https://resh.e
ITpupoaneie Hedransie razel. Hedrs 1 eé | yrmeBomoponnoro  ceipes  (wedTs, | du.ru/subject/
HCTOIHUKH MPOUCXOXKACHHE. NPUPOIHBIA ra3, yrone), cnocodbl ux | lesson/6148/s
YHJIEBOIOPOLIOB Crnocobbl  TepepaboTKu  HE(TH: nepepaboTKu u NPAKTUYECKOE tart/170461/
1 uxnepepaboTka [EPErOHKa, KPEKUHI (TEPMHYECKWM, | TPUMEHEHUE II0JTYyYaeMBIX MPOIYKTOB.
(4 ) KaTaIATHICCKUHN). IMpoxyxrer | Hcnonb3oBaTh  €CTECTBEHHO-HAYYHbIE

nepepaboTky HePTH, UX MPUMCHEHUE | METOABI IO3HAHHMA — NPOBEACHUE,

B [IPOMBIIIIJICHHOCTH U B 6I)ITy.
KameHnHbIll yronb U NpoOAyKTHI €ro
nepepaboTKH.
JKcnepuMeHTAIbHbIE

METOAbI  M3y4YeHMH

BeIllecTB

U MX NpeBpaLieHHIi:

® JleMOHCTpaluu:

— xommekiun «Hedte» 1 «Yromsy;

— Buaeo(pparMeHT
«ByJkaHH3aHAPE3UHBDY.

® JlaGopaTopHBIE OMBITHI:

— KayeCTBEHHOE oTIpeNieIeHne
yriepona u BOJIOpOZIA B
OpTaHUYECKHX BEIICCTBAX;

— O3HaKOMJIEHHE C  o0Opa3laMu
IUTacTMAace, KaydyKOB M PE3HHEI,

— MOJAEIHPOBaHUE MOJIEKYT
YTJIEBOOPOIOB U
raJIoreHONPON3BOAHBIX.

® [IpakTuueckue pabOTHI:
Ne 1. TlomyueHue »HSTuneHa u
HU3y4Y€HUE ero CBOMCTB.

® PacuérHble 3aa4H:

— ompeneneHue MOJIEKYJISIPHOM
(OpMyJIBI OPraHUYECKOTO BEILIECTBA
II0 MacCOBbIM JOJISIM  arOMOB
XUMHYCCKUX JJICMCHTOB,

pacuéTsl N0 YPaBHEHHUIO XUMHUYECKON
peakuuu

HaOJII0JICHUE ¥ ONHCAaHHE XUMHUYECKOTO
IKCIIEPUMEHTA (JJa0OpaTOpPHBIC ONBITHI
UIPaKTHIECKUE pabOTHI).

CnengoBath  mpaBwiaM  0€30MAacHOM
paboTHI B TabopaTopuu

OpH  HCHOJIB30BAHUM  XHUMHYECKON
nocyJpl U 00OpYyHOBaHUS, a TaKKe

MpaBWiIaM OOpaIleHusl ¢ BEIIeCTBAMH B
COOTBETCTBUH c HHCTPYKIUSAMH
BBIIIOJIHCHUS Ha60paTOpHI>IX OIIBITOB H
MPAaKTUYECKUX PAOOT MO MOJYYCHHUIO H
M3YUYCHHUIO OPraHMYECKUX BEIECTB.

[IpencraBisaTh pe3ysbTaThl
JKCTIepuMeHTa B (opme  3ammcu
YpaBHEHHH COOTBETCTBYIOIINX PEAKIMHN
JieJIaTh BBIBOJIBI HA NX OCHOBE.
[TpoBOANTH BHIYHCIICHHS

JUIst OTIpeeTICHUS MOJIEKYJIIPHON
(OpMyJIBI OPTaHUYECKOTO BEILIECTBA, IO
YPaBHEHHIO XUMUYECKOHN PEaKIHH.

Pa3nen 3. Kuciopoacoaep:xaimue opranndeckune coeqfuHenns (31 1)
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Tema 3.1
Craptel. Deron
(69

[IpenenbHBIE OTHOATOMHBIE CITHPTHI:
METaHOJA H 9STAaHOJ, XHMHYECKOE
CTpOEHHUE, (husnueckue u
XIMHUYECKHE CBOWCTBA (peakmuu C
aKTUBHBIMH MeTaJlJIaMU,
raJloOreHOBOIOPOIAMH, TOpEHUe),
nmpuMeHeHue. BogopoaHas — CBSA3b.
dusnonoruueckoe JNEUCTBHE
METAaHOJIa M JTAHOJA HAa OPTraHU3M
YyelnoBeKa.

MHoroaToMHbIe CIIUPTHI:
STHIICHTINKOIb u TJIULEPYH,
XMMHUUECKOe CTpoeHHe, (uznueckue
u XUMHUYECKHE CBONCTBa

(B3aMMOZEHCTBHE CO  INENOYHBIMHU
MeTallIaMi, KaueCTBEHHAs pPeakIus
Ha MHOT0aTOMHbBIE CIHPTHI).
®duznonoruyeckoe  AeicTBHE  Ha
OpraHW3M 4enoBeka. IIpuMeHeHHe
TJIHLEpUHA u STHJICHTIIMKOJIS.
®deHo. Crpoenue MOJIEKYJIBL,
¢du3nYecKne 1 XMMHUYECKHE CBOHCTBA
¢enona. ToxcuuHOCTh (eHONA, €ro
¢dusnogornyeckoe neicTBre

Ha OpraHu3M 4enoseka. [Ipumenenne
(deHOMa

Tema 3.2
AnbIeruanl.
KapOonosslie
KHCJIOTBI.

CroxxHbIe 3QUPBI
(11 )

Anpperunpl:  GopManpieruy U
areTanabIeT U, XUMHYECKOe
CTPOEHUE, ¢dusmueckne 31
XMMHUYECKHE CBOHCTBA (peakunu
OKHCIICHHS M  BOCCTAHOBJICHHS,

KaueCTBEHHbIE peaxiun),
MOJTy4eHHE U IPUMEHEHHE.
OIHOOCHOBHEIE npeaebHbIe

KapOOHOBBIE  KHCJIOTBI:  YKCYCHAas
KHCJIOTa, XHMHYECKOE CTPOCHHE,
(u3nUecKue U XUMUYECKUE CBOHUCTBA
(oOmrue CBOWCTBA KHCIOT, PEAKIIHS

STepUPHUKAINK),  IONyYCHHE U
NpUMCHEHHE. CreapuHoBas u
OJICUHOBAs KHCIIOTBI KaK
NPEeNCTAaBUTEIH BBICIIIHX

KapOOHOBBIX KUCIIOT. MblIa Kak coJu
BBICHINX KapOOHOBBIX KHCIIOT, HX
MOIOLIeE IEHCTBUE.

CroxHble 3(GUPH KaK POU3BOIHBIC
KapOOHOBBIX  KHCJIOT.  I'mapomnms
CIOXKHBIX  ddupoB. Kupel  Kak
MIPOM3BO/IHbBIE TTIMLIEPUHA U BBICILIHX
KapOOHOBBIX  KHCJIOT.  ['maponns
KHPOB

Tema 3.3
YrneBonsl

(59)

yl"J'IeBO,HBII COCTaB, KJ'IaCCI/I(I)I/IKaHI/IH

YIJIEBOJIOB (MoHO-, U~ "
TIOJINCAXapHUIbI). I'mroko3a —
MpOCTEHIIHI MOHOCaxapuI:

0COOCHHOCTH CTPOCHHUSI MOJIEKYJIBI,
¢bu3nyeckrue 1 XMMHUYECKHE CBOWCTBA
TJIIOKO3BI (B3aUMOJCHCTBHE

¢ ruapokcugoM menu(Il), okucinenue
aMMHa4YHBIM ~ PacTBOPOM  OKCHIA
cepebpa(l), BOCCTaHOBJICHHE,

PackpriBaTh CMBICIT U3y4aeMbIX MOHATHI
(BBISIBJISITH WX XapakTepHBbIC MPU3HAKH),
YCTaHABJIUBATh ux B3aUMOCBSI3b,
HCTIOB30BaTh COOTBETCTBYIOIIHE
MOHATHS TIPU  ONHCAaHUH  COCTaBa,
CTPOEHUS UTPEBPAIICHUNH OPraHUYECKUX
COEMHEHUM.

Hcnonp3oBaTh XHUMHYECKYIO
CHUMBOJTUKY TSt COCTaBJICHUS
MOJIEKYJISIPHBIX u CTPYKTYPHBIX

(pa3BEpHyTOl, COKpaIéHHOW) (GopMys
OpPraHUYeCKHX BEIECTB.

YcraHaBiuBaTh MIPUHA]UIC)KHOCTD
BEILIECTB K OIPEENeHHOMY KiIacCy IO
COCTaBy M CTPOCHHUIO, Ha3bIBaTh HUX IO
CHCTEMaTH4YEeCKOH HOMEHKIIATYPe;

IIPUBOANTH TPUBHUAJIBHBIC

Ha3BaHUAOTICIIBHBIX npeacTaBuTenei
KHUCJIOPOJICOAEPIKALLINX COEMHEHUH.
Xapakrepu3oBarb COCTaB, CTPOECHHUE,

MIpUMEHEHUE, ¢uzngeckue u
XHUMHUYECKHE CBOMCTBA, BaKHEHIINE
CcrocoO0BI MOJIy4EHUs TUMAYHBIX
[IPEACTAaBUTENEH Ppa3IMYHBIX KJIAcCOB
KHUCJIOPOJICOAEPIKALLINX COeMHEHU N
(MeTtaHOMa, 3TaHOJIA, IJIMLIEpUHA,
¢eHoma, (dhopmansaeruna,
aleTaNbETUa, YKCYCHOH KHCJOTHI,
[JIIOKO3BI, caxapo3ssl, Kpaxmaia,

L[eJ'IJ'IIOJ'IOSBI); BBIABJISITH TCHCTHUYCCKYO
CBA3b MCXKAY HUMU U NOATBCPKAATH eé

HaJIgme YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHYECKHX
peaknuii c HCIIOJIb30BAHNEM
CTPYKTYPHBIX (OPMYIL.

OnuceIBaTh COCTaB, XMMHYECKOE

CTpOEHHE ¥  TIPUMEHEHHE JKHPOB,
XapakTepu30BaTh WX 3HAYCHHE JUIA
KHU3HECSATETbHOCTH OpPTraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JCHCTBUS Ha
KUBBIE  OPTaHM3MBl  OIPEEeNEeHHBIX
OpPraHMYECKHX BEIIECTB, MOACHATH Ha
mpUMepax CIocoObl yMeHbIICHUS U
MIPEIOTBPALICHUS ux BPEIIHOTO
BO3ZICUCTBUS Ha OpraHU3M deJIOBEKa.
Vcnonp30BaTh  €CTECTBEHHO-HAYYHBIE
METOABl TIO3HAHWS — IPOBEACHUE,
HaOJIO/IeHUEe U ONMCAaHHE XUMHYECKOTO
9KCTIepUMEHTa (J1a00paTOPHBIE OIBITHI U
MpaKTHYeCKHe padoThI).

CrenoBath mpaBwiaM 0e301MacHOM

p aboTrel B Jlaboparopuu IpU
HCTIONB30BaHUH XUMHUYECKOW MOCYIIBI U
o0opynoBaHUs, a TakXke IpaBHIaM
oOparenus c BEIIECTBAMHU B
COOTBETCTBUH c HHCTPYKIHAMH
BBITTOJIHEHHUS JTAOOPAaTOPHBIX OMBITOB U
NPaKTHYECKUX paboT 10 MOJIYyYEHHIO U
N3yYEHHIO OPTaHUIECKUX BEIIECTB.
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OpO’KEeHHUE TITFOKO3bI), HAXOXKJICHUE B
MpuUpoe, TNPUMEHEHHE TIIOKO3HI,
Onosnoruyeckas poJb B
KI3HEICATETPHOCTH opraHmsMa
yenoBeka. Portocunres. Dpykrosa
KakK U30Mep TIIIOKO3bI.

Caxapoza - MIPEACTaBUTEIb
JICaxapuIoB, THAPOJIHM3 Caxapo3bl,
HaXOXJIeHHUE B npupoe u
npuMmeHenne. Kpaxman u 1emnonosa
KaK MIPHUPOIHEIE TTOJTUMEPHI:
CTpOCHHE Kpaxmaia ¥ MeJITI0JIO3BI,
¢du3nYeckue 1 XUMHYECKHE CBONCTBA
KpaxmaJia (THIpOJIH3,

Ka4deCTBEHHASI PEaKINs C HOIOM).
JKcnepUMeHTAILHbIE METOABI

® y3yuyeHHsl  BelleCTB W HX
NpeBpalleHuii: JlaGopatopHsie
OIIBITHI:

— T'OpPCHUC CIIUPTOB;

— B3aUMOJICUCTBHE TJMIEpPUHA C
ruapokcunom meau(Il);

— KaueCTBEHHBIE peakiuu
aNbIETUI0B (okmcIEeHHE
aMMHAYHBIM ~ PAacTBOPOM  OKCHJA
cepebpa u rugpoxcunom meau(1l));

— B3aUMOJICMCTBHME  Kpaxmana C
HOJIOM.

® [IpaxkTuueckue paboThI:
Ne 2. CpoiicTBa pacTBOpa YKCYCHOU
KHCJIOTHI.

® PacuyéTHbIe 3aJ1a4H:

— omnpejesieHue MOJICKYJIIPHOR
(GOpMyIBI OPraHMYECKOTO BELIECTBA
0  MaccoBBHIM  JIOJSIM  aTOMOB
XHMHYECKHX 3JIEMEHTOB M IO Macce
(00BeMy) IPOIYKTOB CTOPaHUS;
pacy€Thl 0 yPaBHEHHIO XUMHYECKOI
peakimu

[IpencraBusiaTs pe3yIBTATHI
JKCIIEpUMEHTa B (GopMe  3amlucH
YPaBHEHHUM COOTBETCTBYIOLIUX PEAKIUIHU
JieNlaTh BBIBOJIBI HA UX OCHOBE.
[TpoBoauTh BBIYHCIICHUS VTSt
oTIpeNeNIeHus] MOJEKYIIPHONH (PopMyIIBI
OpPTaHUYECKOTO BEIIIECTBA, o
YpPaBHEHHMIO  XMMHYECKOH  peakuuu.
CaMocTOosITeNbHO IUIaHUPOBATh u
OCYIIECTBJISAITh CBOIO IO3HABATENIBHYIO
JIeSITeIbHOCTh; IPUHAMATh aKTHBHOE
ydyacTue B TpYIIOBOW  ydeOHOH
JIESITeTTHHOCTH

Pasnen 4. A3oTcoaep:kaiue oprannyeckue coeqnueHus (9 4)

Tema 4.1
AMWHBI.
AMMHOKHUCIIOTBI
benku (9 4)

AMUHBI: METWIAMUH — HPOCTEHIINI
MIPEJCTaBUTENIb ~ aMHHOB:  COCTaB,
XUMHUYECKOE CTpOeHHe, (U3NIecKue
U XUMHUYECKHE CBOMCTBa (peaxiuuc
KHCJIOTaMH M TOPEHUS), HaXOXKACHHE
B IIpupoje. AMMHOKHUCIIOTBI KaKk

amMQpoTepHbIC OpraHuyYecKue
COEIMHEHUS. duznueckue u
XHUMHUYECKHUE CBOMCTBaA
aMUHOKHCIIOT (Ha rnpumMepe
TJIAIAHA).

buonornueckoe 3HAYCHHUE

aMI/IHOKI/ICHOT.CI/IHTGB ICIITUOO0B.
Benku kak NpUPOJHBIC MOIHMMEPHI.
IlepBuuHasi, BTOpUYHasi U TPETUYHAS
CTpyKTypa OeikoB. XWUMHUYECKUE
CBO¥iCTBa OCIIKOB: THIPOJIH3,
JACHaTypamus, KAa4CCTBCHHBIC
peakuurHa OenKy.

PaCKpLIBaTI) CMBICJI N3y4acMbIX
MOHATHH (BBISIBIITh WX XapaKTepHEIC
MIPHU3HAKN), yCTaHaBIUBATh 175:
B3aHMOCBSI3b, HCTIOTH30BATh
COOTBETCTBYIOIIHE TTOHATHUS npu
ONMCAaHWHM  COCTaBa, CTPOCHHUA U
MpeBpalecHuA OpraHUYECKHIX
COEJIMHEHUH.

Ucnoap3oBaTh XUMHUYECKYIO
CHUMBOJIHKY JUTS COCTaBJICHUS
MOJIEKYJISIPHBIX " CTPYKTYPHBIX
(pa3B€pHyTOM, COKpamEHHON) (hopMyIT
OPraHNn4YCCKUXBEIICCTB.

OnpenensTh NPUHAAIIEHKHOCTH BEIIECTBK
OIPEJECIIEHHOMY KJaccy IO COCTaBy H
CTPOEHHUIO, Ha3bIBaTh ux 1o
CUCTEMaTHYECKOM HOMEHKJIATYpE;
NPUBOJAUTH  TPUBHAIbHbIE  HA3BaHHUSA
OTHEJIbHBIX MPEICTaBUTENCH.

Xapakrepu3oBarb COCTaB, CTPOCHUE,

https://resh.e

du.ru/subject/
lesson/4743/s

tart/150742/

https://videou
roki.net/tests/
kontrol-nyi-
tiest-po-
tiemie-
azotsodierzha
shchiie-
orghanichiesk
iie-
soiedinieniia.
html

https://videou
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JKcnepuMeHTAILHbIE METOAbI
H3yYeHUst BelllecTB U ux
npeBpaleHuid:

® JleMOHCTpaLUHU:

— JeHaTypauus
HarpeBaHNU;
L[BETHBIC PEAKIIH OCIIKOB

OenmkoB npu

MIPUMEHEHHE, (buzngeckue u
XUMHYECKHE CBOMCTBA, Ba)KHEHIIHE
CHocoO0BI MTOJTyYCHHUS TUTTUYHBIX
mpeacTaBuTeneit a30TCcoIepIKaIInX
COCNMHEHUH (MeTWIaMuHa, TJHINHA,
OCITKOB).

OnuckIBaTh COCTaB, CTPYKTYDY,

OCHOBHBIC CBOIiCTBa OENIKOB; IOSCHATH
Ha IIpUMepax 3HadeHHe OENKOB

I opraHusma YyeJIOBEKa.
Hcnonp30BaTh ~ €CTECTBEHHO-HAYUYHBIE
METOABI IO3HaHMS — HaOmogaTh U

OIIMChIBATh HCMOHCTpaHI/IOHHHﬁ

9KCIEPUMEHT.

CaMoCTOSITeNbHO IUTAHUPOBATh u
OCYIIECTBIISITH CBOIO II03HABATEIHHYIO
JIEATENIPHOCTD; IPUHUMATh aKTHBHOE
y4acTHe B TPyHIIOBOH YIeOHOM
JIeSITEIIbHOCTH

roki.net/tests/

aminokisloty-
bielki-1.html

Pazje. 5. BoicokomoJiekyasipHble coefuHenus (S 4)

Tema 5.1
[InacTmacchl.
Kayuyxu.
Boaokna

OCHOBHBIE MOHATHUSA XUMHU
BBICOKOMOJIEKYIAPHBIX

COCIMHEHUI: MOHOMEp, IOJHUMED,
CTPYKTYpHOE 3BEHO,  CTENeHb
MOJUMEPHU3aLHH, cpenHsas
MoJeKynsipHass Macca. OCHOBHBIE
METOBbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH
- MOJIUMEPHU3aLUs U
MOJIMKOHJCHCALHSL. ITnactmaccel
(monmaTHIIEH, MTOJIUTIPOTINJIEH,
MOJIMBUHUIIXJIOPU,  TOJUCTHUPOI).
HarypanbHblii ¥ CUHTETUYECKUE
Kay4dyKH (6yTamueHOBBIH,
XJIOPOTIDEHOBBI U HM30IPEHOBHIN).

BonokHa: HaTypasibHBIE (XJIOIOK,
uiepeth,  INENK), HMCKYCCTBEHHBIC
(amleraTHOE  BOJIOKHO,  BHCKO03a),

CHUHTETHYECKHE (KalpOH MJIaBCaH).
IKCNepUMEHTAIbLHbIC METOABI
U3y4YeHUsl BELIECTB U HX
NpeBpalleHuii:

® JleMOHCTpaluu:

03HaKOMJICHUE c oOpasmnamu
MPUPOIHBIX M HCKYCCTBEHHBIX
BOJIOKOH,TNIACTMACC, KAYIYKOB

Brnagerp u3yd4aeMbIMH XUMHYECKUMH
MOHSATHSIMU: pacKkphIBaTh CMBICII
M3yYaeMbIX TMOHITUH W MPUMEHSATHb 3TH
MOHITHSI TPH OMHCAHUW COCTaBa H
CTpOCHUS BBICOKOMOJICKYIISIPHBIX
OpPTaHHUYECKUX BEIICCTB,

IUI OOBSCHEHHS OTHCIBHBIX (aKTOB U
SIBIICHUM.

Hcnone3oBath XUMHUYECKYIO
CUMBOJIUKY JUIs COCTAaBJICHUSA
CTPYKTYPHBIX  (popMyn BewlecTB U

YPaBHEHUM peakluil NoJIMMepU3auuu 1
MOJIMKOHICHCAIUH.

OnuceBaTh COCTaB, CTpOEHHE,
OCHOBHBIE CBONCTBA Kay4yKOB,
Haubosiee PpacHpOCTPaHEHHBIX BHUIIOB
IJ1aCTMAcC, BOJIOKOH; NpPUMEHEHUE B
pazIUuUHBIX oTpacisx. Mcmonb3oBath
€CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOIOAAaTh W OIUCHIBATH
JIEMOHCTPALIMOHHBII

9KCIEPUMEHT

https://resh.e

du.ru/subject/
lesson/6095/s

tart/150823/

https://resh.e

du.ru/subject/
lesson/4777/s

tart/170536/



https://videouroki.net/tests/aminokisloty-bielki-1.html
https://videouroki.net/tests/aminokisloty-bielki-1.html
https://videouroki.net/tests/aminokisloty-bielki-1.html
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 kaacc

IIpumepHbIe
TEMBL, OcHOBHBbIE BU/IbI 1eSITEJbHOCTH
packpbiBaonne OcHOBHoOE cojiep:KaHue 0By AIOIHXCH 0P
JAaHHBINA pa3aen
MPOTrpaMMBbl
Paznen 1. Teoperuueckne ocHOBBI xumuu (13 1)
Tema 1.1 XuMuyeckui 3JIEMEHT. AtoM. | PackpbIBaTh CMBICT H3y9aeMBIX TTOHITHN
Crpoenue Cocras aToma, M30TOMBI. | (BBUIBISTH MX XapaKTepHble Mpu3Haku), | https://videour
aTOMOB. OneKkTpoHHas 00oJI0YKa. | yCTaHaBIMBAThH ux B3aUMOCBs3b. | OKi.net/tests/pi
[Mepuoanueckuii OHepreTHvecKue ypoBHH, | PackpeiBath cMbicn mepuommdeckoro | eriodichieskaia
3aKOH U MOJypOBHU. ATOMHBIC opOuTany, S-, 3akoHa J. UW. MengeneeBa u -sistiema-i-
[Mepuoanueckast p-, d-, f-amementsl. OCOOCHHOCTH | AEMOHCTPHPOBATH ero stroieniie-
cucrema pacnpesienieHuss  DJIEKTPOHOB IO | CHCTEMaTH3MPYIOIIYIO, atoma-2.html
XMMHYECKUX opOuTanmsM B aTOMax MaibIX M | OOBACHUTENBHYIO M MPOTHOCTHYECKYIO
anemenToB J[.1. OONBIINX MIEPHUOIOB. DIEKTPOHHAS ¢byHKINN. XapaKkTepru3oBaTh
Menzeneea KOH(UTypanus aTOMOB. JJIEKTPOHHOE CTpOEHHE aTOMOB
(39 Tepuoauueckuit 3aKOH u XUMHYECKIX JJIEMEHTOB 1-4 mepuomos,
[Mepuoauueckas cucTemMa MCIIONB3Ysl  MOHATMA S,  p-, d-
XMMHYECKHX osnemeHtos J. W. SJICKTPOHHBIC opouTany,
MeHeseesa. Crsisb JHEPreTUYECKUE YPOBHHU. O6’I>$ICI:IHTI)
3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB
MEPHOINIECKOTO 3aKOHa u
. XMUMHUYECKHX JJIEMEHTOB u ux
Hepnoauieckoi CHCTCMBI COCMHEHUI 1O TepuojaM M TpyIiam
XHMquCKHXv MerHTOB ¢ [lepuomnueckoii  cucrembr  JI.  W.
COBPEMCHHOH TEOpHEell CTPOCHUS Menzeneesa
aTOMOB. 3aKOHOMEPHOCTH
WU3MCHEHHSI CBOMCTB XHMHYECKHX
3JIEMEHTOB M 00pa3yeMbIX HMH
NPOCTBIX M CJOXHBIX BEIIECTB IO
rpynmaM © IepuojaM. 3HaueHHe
MIEPHOINIECKOTO 3aKOHA M CHCTEMBI
XUMUYECKUX 3JIEMEHTOB H.N.
MenpeneeBaB pa3sBUTUM HAyKH.
IKcnepuMeHTAIbHbIE METOABI
H3yYeHHsl BelleCTB | HX
NpeBpalleHui:
® J[eMOHCTpaluu:
Buner Tabmun  «Ilepunomudeckas
CHCTEMaXUMHYECKHX 3JIEMEHTOB
J.N. MenneneeBay
Tema 1.2 Crpoenue BemlecTBa. Xumuueckas | PackpwiBaTh CMBICIT H3y4aeMbIX
CrpoeHue CBSI3b. MOHATUH (BBLIENATH UX XapaKTEePHbIE
BEIIIECTBA. Buzpl (koBaJieHTHasi HENOJSIpHAsl M | NPU3HAKM) U TPUMEHSTH OTH TOHSATHSA
Msuoroo0pasue NOJISIPHAsl, MOHHAs, METaJUIMYecKas) | IpH OINHMCAaHWU COCTaBa M CTPOCHHS

BemecTs (3 1)

u MEXAHU3MBI o0Opa3oBaHUs
XUMHYECKOH CBsi3M (OOMEHHBIH U
JIOHOPHO-

aKIENTOpHBIN). BomopomHas CBs3b.
BaneHTHOCTS.
DNeKTpoOTpULATENbHOCT. CTeneHb
okucieHus. KaTHoHbI 1 aHHOHBI.

Bemecra MOJIEKYJISIPHOTO H
HEMOJICKYJIIPHOTO CTPOCHHUSL.
3akoH IIOCTOSTHCTBA cocTaBa

BeLIECTBA. THIBl KPUCTAIIMYECKUX
pPELIETOK U CBOMCTBA BEIIECTB.
IlonsiTue 0 OUCHEPCHBIX CHCTEMAax.
Hctunnsie pacTBOpEI.
KonuuecTBeHHbIE  XapaKTEPUCTUKHU
pacTBOpOB (MaccoBasi JI0JIs BEIIECTBA
B pacTBOpe).

Knaccudukanmsi  HeOpraHMYECKHX

BEIIECTB, JUIA OOBSICHEHHS OTHEIBHBIX
(aKTOB U SBICHUH.

OnpenensaTe BUABI XUMHYECKOHW CBS3H
(KOBaJICHTHOM, HOHHOM,

METaJUINYeCKOH, BOJIOPO/IHOM) B
COEIUHEHUSX; TUN KPUCTAJUINYECKOH
PEIETKH KOHKPETHOTO BEILECTBA.
OnpenensiTe BaleHTHOCTb U CTENEHb
OKHCIICHMS XUMHMUYECKHX DJJIEMEHTOB B
COEIMHEHUX Pa3IMIHOTO COCTaBa.
ITpoBoauTH BBIUHCIICHUS c
UCTIONB30BAaHUEM TIOHATHS «MaccoBas
JIOJISL BEIIIECTBA B PACTBOPE».

Bnametp w3y4aeMbIMH = XUMHYECKHIMH
MOHATHSIMH.
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COEIMHEHU. Homenknarypa
HEOPTaHMYECKUX BEIIECTB.
JKcnepuMeHTAJbHbIE MeTOIbI
H3yYeHUst BelllecTB H HX
NpeBpaleHuii:

® JleMOHCTpalMH:

— MoJenH
peLIEeTOK.

KPUCTAJUIMIECKUX

® PacyéTHbIE 3a/1a4U:

— pacyeThl C  HCHOJIb30BaHHEM
HOHATHS

«MaccoBasi  JIOMSL  PacTBOPEHHOTO

BCLICCTBAY
Tema 1.3 XuMudeckast peaxIus. OObBsCHATH  3aBHCHMOCTH  ckopoctu | https://resh.edu
XuMHIeCKUe Kiraccudukanms XUMHYIECKHX XUMHYIECKON peakluu OT pasiuuHbIX | .ru/subject/less
peakrmu (6 1) peakmuii B HEOPTAaHUYCCKOW W (bakTopoB. on/4938/start/1

OpraHM4ecKod  XumuM.  3aKOH OnpenensTs XapaxTep CMEILECHUS 51107/

COXpaHEHHsI MACChI BEIIECTB; 3aKOH XAMHYECKOTO PABHOBECHS

COXpaHCHUA u TMpEBpaIlCHU B 3aBUCHUMOCTH oT BHCIIIHETO

DHEPIUU Ipu XUMHYECKUX Bo3zaelcTBus (npuHuun Jle Ilarense).

peaKIusX. CocTaBiATh  ypaBHEHHSI  peaKIuii

CKOpOCTB peakiuH, e¢ 3aBUCUMOCTh pPa3IMYHBIX ~ THIOB,  IIOJHBIE  H©

oT Pa3IUYHBIX (bakTopoB. COKpalI€HHbIE  YPaBHCHHS  PEaKIHUil

OGparumble peakuud. XHUMHIECKOE HOHHOTO OOMCHA, YYHTBHIBAas YCIIOBHSI,

paBHOBeECHE. [PH KOTOPBIX 3TH PEAKIUH HIYT

@DaKTOphI, BIUAIOIIAE HA COCTOSHUE
XUMHYECKOTO pAaBHOBECHSI.

ITpunnun Jle HlaTtense.
ONeKTponuTHYECKas TUCCOLUALINS.
CunbHble ¥ cialble DJIEKTPOJIUTHIL.
Cpena BOIHBIX PACTBOPOB BEIIECTB:
KHCNasi, HEHTpanbHas, MIeI0YHasl.
BomnopoaHsriinmoka3aTens (pH)
pactBopa. PeakunnnonHoro ooMeHa
B OpPraHM4eCKON M HEOPraHM4YeCKOU
XUMHU.
OKHCITUTETTFHO-BOCCTAHOBUTEIIBHBIC
peakmuu. IloHsATHE 00 3JEKTpOIH3E
pacIuIaBOB U PaCTBOPOB COJIEH.
IIpuMmeHeHue 3eKTpoIu3a.
IKCNepUMEHTAIbHBIC METObI
H3yYeHUst BelllecTB " HX
NpeBpallieHui:

® J[eMOHCTpaluu:

— Pa3ioKCHHUC MCPOKCHUIa BOAOpOaAa
B IPUCYTCTBUU KaTaJIU3aTOPA.

® JlabopaTopHbIE ONBITHI:

— MPOBEJCHUE pEaKUMd HOHHOIO
oOMeHa;

— OIpENENeHUue Cpelbl PacTBOPOB
BEILECTB c MOMOUIBIO
YHHBEPCAIbHOTOMHINKATOPA.

® [IpakTudeckne pabOTHI:
Ne 1. Brnusinue pa3iaudHbIX GakToOpoB
Ha CKOPOCTh XUMHUYECKOH PEeaKIny.

® PacuérHble 3a1a4M:

— pacyeTsl 1o YpaBHEHUSM
XUMHYECKHXPEaKLUil, B TOM 4UCIIEe
TEPMOXUMHUUECKHE pacUEThI

10 KOHIIA.
Hcnons3oBaTh €CTeCTBEHHO-HAYYHBIC
METONbl TO3HaHUs — MPOBEJCHHE,

HaOJIOZICHUE U OINMCAaHHE XMMHYECKOTO
9KCIEPUMEHTa (JIEMOHCTpPAIlMOHHbIE H
7a00paTOpHBIE OMBITHL, NPaKTHUECKUE
paboThl): 1O  ONpPENEICHUIO  CPEelbl
BOJHBIX PAacTBOPOB BEIECTB, PEaKIUH
HOHHOTO OOMEHa, BIUSHHIO Pa3IHIHBIX
(aKTOPOB Ha CKOPOCTH PEaKIIHii.

CremoBaTh  NpaBWJaM  [OJIb30BaHHS
XUMHYECKOH MOCYIOH M 1abopaTOpHBIM
000pyIOBaHUEM.

IIpencraBisTh pe3ysbTaThl XUMUYECKOTO
JKCcriepuMeHTa B (dopme  3ammcu
YPaBHEHUM COOTBETCTBYIOILUX pEaKLUi
U JeJ1aTh BbIBOJBI HA X OCHOBE.

HpOBOI[I/ITB BBIYHMCJICHHUS 110 YPAaBHCHUSAM
XUMHUYCCKUX pCaKHHﬁ,B TOM YHCJIIE

TEPMOXUMUYECKHUE PACUETHI
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Pasznen 2. Heopranuveckasi xumusi

Tema 2.1 Meranbt. [TonoxxeHne MeTaIioB PackpbiBaTh cMBICH H3ydaeMbix moHaTHIA | https://resh.edu
MeTamisl B [lepuonnueckoit CHUCTEME (BBIOETATH UX XapaKTEPHEIC .ru/subject/less
XUMHIECKUX SIICMEHTOB. NPU3HAKM) M MPUMEHATb JTH MOHATHs | 0N/3493/start/1
OcobeHnocTr CTpOCHHS IIpA OIHCAaHWUM COCTaBa M CTPOEHHS 51213/
3JIEKTPOHHBIX 000JI0YEK  aTOMOB BEIECTB, AT OOBSCHEHHS OTICIbHBIX
MeTamnop. O6wmue  (pusnueckue (axToB 1 ABIEHUH.
cBoiicTBa MetayutoB. [IpuMeHeHMe OOBsICHATD 0O0IIME 3aKOHOMEPHOCTH B
METaIoB W3MEHEHHH CBOMCTB  3JEMEHTOB —
B OBITy, NPUPOJEC U TEXHHUKE. METAJIOB U UX COEAMHEHUH C y4ETOM
Crutasbl METAJJIOB. CTPOEHHMS X ATOMOB U TIOJIOKECHUS
DIeKTPOXUMUYECKHIA psin B Ileprosnueckoli cucTeMe XMMHUUECKHX
HampspkeHnd  MmetawmoB.  OOmme 3JIEMEHTOB
CHOCOOBI  TIONyYeHHWS  METAJIOB. . 1. Menneneesa.
Kopposnss  metamos.  CrocoGwt XapakTepu3oBath (OIMUCHIBATE) OOIIUE
3ALINUTHI XMMHYECKHE CBOMCTBA METAJUIOB, HX
OT KOPPO3HH. BOXHEHIINX COCTUHEHHM, MOATBEPKAAS
OO1iass XapakTepUCTUKA METAUIOB | 3TO OIMCaHWE INPUMEpaMH YypaBHEHHI
rnaBubix noarpynn (IA-rpynma, IIA- | cOOTBETCTBYIOIINX
rpynna) Ilepuoguyeckoil CHCTEMbI | XHMHYCCKHXPEAKINI; IIPUMEHEHHE
XUMHUYECKHX 9JIEMEHTOB. | METATIOB B pPA3IMYHBIX OONacTaX, a
Amomunnii. AMQoTepHbIe CBOWCTBAa | TakKe HCIIOIB30BaHHUE WX VIS CO3IAHUS
OKCHU/Ia ¥ THAPOKCHU/IA ATFOMUHHSI. COBPEMEHHBIX MaTepHaioB u
OOmast XapakTepUCTHKa METaIoB | TEXHOJIOTHIL.
nobounbix  noarpynn  (b-rpymn) | OmnuceiBath CHocoO0BI 3aLLUTBI
[Meproanueckoi CHCTEMBI | METAJUIOBOT KOPPO3UH.
XUMHYECKHUX DJIEMEHTOB: Me/lb, IIMHK, | PacKpbpIBaTh CYIIHOCTH OKUCIIUTEIBHO-
XpoM, KeJe30. Baxmweiiniie | BOCCTaHOBUTEIBHBIX peakuuii
COC/IMHEHUSI  METAIOB  (OKCHJBL, | TOCPEICTBOM COCTABJICHUS
THIPOKCHBL, COMN). AJIEKTPOHHOTO 0OajaHca 3TUX pPeaKIHi.
IKcnepuMeHTAIbHbIe METOABI ITpoBoanTh peaxiyy,
® H3yueHNS! BEIECTE W X MOATBEPIAAIOIIHE XapaKTepHbIC
npepanenuii; JeMOHCTPAITHH: CBOMCTBa N3y4daeMbIX BEIIECTB,
pacrio3HaBaTh OIBITHBIM ITyTEM HOHBI
— KoJuteKus «MeTaulbl ¥ TUIaBbD). METaJIOB, MPHCYTCTBYIOMHE B BOIHBIX
® J1aGopaTOpHBIE OMBITHI: pacTBopax.
Hcnonb3oBaTh  €CTECTBEHHO-HAYUYHbIE
— B3aMMOJICHCTBHUE I'UIPOKCHIA METOJbl TO3HAaHUA — MPOBEACHHUE,
aJIOMUHNA € pACTBOPAMU KHCJIOT U HaOJIOICHHEe M OMHCAHHE XHMHYECKOTO
menoyeH; 9KCIIEPUMEHTa (JEMOHCTPAIMOHHBIE |
— KaueCTBEHHBIE PEAKIIUH Ha ab0paTOpHbIE OIBITH, NPAKTHYECKUE
KaTHOHBIMETAJIJIOB. paboTsl).
® Mpaxreckie paGoTs: [TpeacTaBnsATh pe3ynbTaThl XHMHUYECKOTO
’ JKCTIepUMeHTa B (opMe  3ammcu
Ne 2. Perrenue skcrepuMeHTaIbHBIX VPABHEHHIl COOTBETCTBYIONIMX PeaKIii
32184 110 Teme «MeTamibn. U JIeNaTh BHIBOJIBI HA HX OCHOBE.
® PacuérHble 3a/1a9H: CrenoBarh TpaBHJIaM — I10JIb30BAaHUS
pacuetsl Macchl (00beMa, KOMYECTBA |  XMMHUYECKOH HOCY IO u
BEILECTBA) IPOJYKTa PEaKIUK, €CiM | J1ab0paTOpHBIMOOOPYIOBAHHUEM.
OHO W3 BEHIECTB JaHO B Bujae | I[IpOBOJIUTH BHIYMCICHHUS 110 YPABHEHHUSIM
pacTBOpa C ONpeeIeHHON MacCOBOM | XHMMHUYECKHX PEaKIHH.
JIOJIel pacTBOPEHHOTO BEIECTBA CaMoCTOSITeIEHO IUITAHUPOBATh u
OCYILIECTBIISITH CBOK I103HABATEIbHYIO
JIeSITeNIbHOCTh; ~IPUHAMATh  aKTHBHOE
ydJacTue B TpYIIOBOH  y4eOHOH
JIeSITeIbHOCTH
Tema 2.2 Hemeransr. IMonoxenune | PackpbiBaTh CMBIC M3ydaeMbIX TOHATHE | https://resh.edu
Hemeranmst HEMETaJJIOB (BBIIETIATH UX XapaKTepHbIC MPU3HAKU) U | .ru/subject/less
(9 9) B Iepuoauueckoit CHCTEME NPUMEHATh ITU TOHATHUS OpU onmcanuu | 0n/5939/start/1
XUMHYECKHUX 3JIEMEHTOB J.W. cocTtaBa M CTPOCHMUSA BEIIECTB, I 51320/
MenneneeBa " 0COOEHHOCTH OOBSICHEHUS  OTHENBHBIX (DAKTOB H
SBJICHUI. https://videour

CTPOCHUA aTOMOB.

OOBsACHATh 00IIMEe 3aKOHOMEPHOCTH B

oki.net/tests/ni



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://videouroki.net/tests/niemietally-9.html
https://videouroki.net/tests/niemietally-9.html

®u3nyecKue CBONCTBAa HEMETAILIOB.
Amtotponust HEMETAJJIOB (Ha
npumepe

KHUCIOpoaa, cepbl, ¢ochopa u
yrieposna). XUMHUYECKHE CBOWCTBA
Ba)XHEHIIINX HEMETAJUIOB (TaJIOTCHOB,
cephl, a3ora, Qocdopa, yriaepoma u

KPEMHHS).

Oxcuibl HEeMETaJIIOB.
Kucnopoaconepxamme KHCIIOTHI.
Bonoponusie COEIMHEHUS
HEMETAaJIJIOB.

IKCIepUMeHTAIbHbIE MeTO/bI
H3YyYeHHsI BelllecTB U uX
NpeBpPALLECHUI

® J[eMOHCTpalUu:
— 00pas3Ipl HEMETAaJUIOB,

— B3aUMOJECUCTBUE MEJIU C a30THOU
KHUCJIOTOH Pa3IMYHON KOHLEHTPALIUU.

® JlabopaTOpHbIE ONBITHL:
Ka4eCTBEHHbIEC PEAKIMN Ha aHUOHBI U
KaTHOH aMMOHHUSI.

® [IpakTuyeckue paboOThI:
Ne 3. Pemenue skcrepuMEHTaNbHBIX
3aja4 1o Teme «Hemeramby.

® PacuéTHbIE 3a1a4U:

pacueTel MacChl BELIECTBA  WIIH
o0beMa Tra30B II0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMy OIHOTO M3 Y4YacTBYIOIIHUX B
pCakun BEIIECTB; PACUYECTBl MacCChl
(o6bemMa, KonMYECTBA BEIIECTBA)
NPOJYKTOB PEaKIUH, €CIH OJHO M3
BCHICCTB UMECT MMIPUMECHU

W3MEHEHUU CBOWCTB HEMETAUIOB U HUX
COEIMHEHUN C YYETOM CTPOEHHUA UX
aToMOB M nojoxxkenus B [lepuoanueckoit
cuctemMe XxuMudeckux snementoB J[. U.
Menneneesa.

Xapaktepu3oBaTh (OMHCHIBATE) OOIIUE
XUMHUUYECKHE CBOWCTBAa HEMETAJIOB, UX
BOKHEHIINX COETUHEHU, MOATBEPKAAS
9TO ONHCAaHUE NpUMEpaMHu YpaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX
peakuui.

XapakTepu30BaTh BIUSHUE HEMETAIIIOBU
X COECOUHEHUH Ha >KUBBIE OpPraHHU3MBL
ONMCHIBATh IMPUMEHEHHE B Pa3IMYHBIX
00JacTAX MPAaKTHIECKOH NMesSTeTHHOCTH
YernoBeKa. ITonTBEepxkAaTH
CyIlIECTBOBAaHUE TE€HETHYECKON  CBS3U
MEX1y HEOPTaHUYECKUMHU BEIIECTBAMMU C

IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMHYECKHX
peakuui.

PackpbIBaTh CYIIHOCTH OKHCIUTEIBHO-
BOCCTAHOBUTEIHBIX peaxuuit
MOCPEICTBOM COCTaBJICHUS

9NEKTPOHHOTO OalaHca 3THX pPeaKuui.
[TpoBOIMTH peakLyH, MOATBEPIKAAIONIIE
XapaKkTepHble  CBOWCTBA  M3y4YaeMBIX
BEILIECTB,  PACIO3HABATh  OINBITHBIM
nyTéM aHHOHBI, NPUCYTCTBYIOLIME B
BOJIHBIXPacTBOpaXx.

Hcnonb30BaTh  €CTECTBEHHO-HAYYHbBIE
METOIbl IO3HAaHWs — IPOBENCHHUE,
HaOJIOZICHUE U OINMCAaHHE XMMHYECKOTO
9KCIIEPUMEHTa (JIEMOHCTPAI[IOHHBIE H
7TabopaToOpHBbIE ONBITHI, MPAKTHYCSCKHE
paboTEHI).

[IpencraBisTh pe3yIbTaThl XUMHUYECKOTO
IKCIIepUMEeHTa B (opMe  3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEaKLUH
W JIe1aTh BHIBOJBI HA HX

emietally-
9.html

OCHOBE.
Tema 2.3 Heoprannueckre u opranudeckue | CienoBaTh TMpaBHIaM  I10JIb30BaHUs https://resh.edu
CBs3b KHCIIOTBL. Heopraunueckue U | XHMHYECKOH oCy oM u .ru/subject/less
HEOPTaHUYECKHUX OpraHuYecKue OCHOBaHHMs. | J1abOPaTOPHBEIMOOOPYAOBAHUEM. on/4960/start/1
u opranvueckux | AmdoTepHble HeopraHmdeckne u | IIpoBOJWTH BEIMMCIEHHUS MO ypaBHEHHSAM 51374/
BELIECTB OpraHUYECKUe COCMUHEHUS. | XHUMHUYECKUX peakmuii. CaMoCTOATENLHO

I'eneTnueckas CBA3b IJIaHUpOBATh U OCYHUICCTBJIATH CBOIO

HCOPraHM4YCCKUX W OPraHUYCCKUX
BCIICCTB

MIO3HABATEJILHYIO JIeSITEIIbHOCTB;
NPUHAMATh  aKTUBHOE  ydyacTHEe B
TPYNIIOBOH y4eOHOU eI TeNbHOCTH

Paznea 3. Xumus v :xu3Hb (4 1)

Tema 3.1
XUMHSI U KU3Hb

(44)

Ponms xummm B oOeclieueHHUH
9KOJIOTMYECKOM, HHEPreTHYECKOd U
MUIIEBOW 0€30IMacHOCTH, Pa3BUTUH
MenunuHbl. [IOHATHE O Hay4YHBIX
METOJaX IIO3HAHUSA BEIIECTB U
XUMHYECKUX PEaKIIHil.
IIpencraBnerns 06 oOmMUX HAYYHBIX
MPUHITAITAX MIPOMBIIIIIIEHHOTO
MOJTyYeHHs BOKHEUITNX BEIIECTB (HA
npuMepax TMPOU3BOJCTBA aMMHAKa,
CEPHOM KUCJIOTHI, METAHOJIA).
Yenosek B MUpe BECIIECTB,
MaTEpPHAJIOB U XUMHUYCCKHUX PEaKITHIA:

PaCKpI)IBaTI) pOJIb XUMHH B

peneHnu SHEPreTHYECKHX,
CBIPBEBBIX U
9KOJIOTHYECKUX mpobieM

YeJOBEUEeCTBa, ONMUCHIBATH OCHOBHBIC
HalpaBJICHUA Ppas3sBUTUA XUMHAYECKON
HAaYKH U TCXHOJIOTHH.

[IpumensaTe  mpaBmia  6e30macHOTO
obOparnieHus c BEI[ECTBAMH,
UCIIOJIb3YEMBIMHU B TIOBCEAHEBHOM
JKM3HHM, IIpaBWJIa IOBEJCHUS B IEJIAX
cOepexeHHs 370pOBbsI U OKPY)KaloIIeH
NPUPOJIHOM  cpefibl; TIOHMMATh _ BPEX

https://resh.edu

.ru/subject/less
on/3514/start/1

51429/

https://resh.edu

.ru/subject/less
on/3504/start/1

51485/

https://videour
oki.net/tests/ito

ghovaia-



https://videouroki.net/tests/niemietally-9.html
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https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
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https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://videouroki.net/tests/itoghovaia-kontrol-naia-rabota-po-khimii-11-klass.html
https://videouroki.net/tests/itoghovaia-kontrol-naia-rabota-po-khimii-11-klass.html
https://videouroki.net/tests/itoghovaia-kontrol-naia-rabota-po-khimii-11-klass.html

XMUMUS W 3J0pOBbE  4YejOBeKa; | (OmacHOCTh) BO3jAeicTBUS Ha KuBble | kontrol-naia-

npaBuia WCIIONIb30BAHMSI | OpPraHU3Mbl  OIPEACICHHBIX  BELICCTB rabota-po-
JIEKapCTBEHHBIX npenaparos; | cMmbeica nokasartenas 1K, moscHsTbHA khimii-11-
npaBuiIa Oe3omacHOro | mpuMmepax CIOCOOBI YMEHBIICHHS U klass.html
HCIIOJIb30BaHHUS MpenaparoB | MpPeAOTBPAIECHUs ux BPEIHOTO

OBITOBOM XWMUU B TOBCEJHEBHOM BO3/ICMCTBUSA.

JKU3HU. BeiToBasi  XxuMmHueckas | AHAIU3UPOBATH " KPUTHUYECKH

rPaMOTHOCTh OLIEHUBATh MH(OPMAIIMIO, CBSI3aHHYIO C

XAMHYECKHMH ~ TIpOIlecCaMH M HUX
BIMSIHUEM Ha COCTOSHHE OKpY)Karomel
Cpensl.

Hcnons30BaTh IOJNY4YEHHBIC 3HAHHUA H
TIpeCTaBICHNUS O cepax

JEeATEeIbHOCTH, CBA3aHHBIX C HAyKOH H
COBPEMEHHBIMH  TEXHOJIOTHSMH,  Kak
OCHOBY JUI1 OpHEHTallMM B BBIOOpE
cBoeil Oyaymeid npodeccrHoHAILHON
JIeSITeIIbHOCTH.

IIpunumate ydactHe B O0OCYXICHHUU
npoGieM XUMHUUYECKON u
IKOJIOTHIECKOMH HAaIPaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO IO3UIUIO
o npobieme " npearath
BO3MOXHBIE IIyTH €&

peLIcHUs

YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA30OBATEJIbHOI'O IPOLECCA
U ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
10 KJIACC
https://resh.edu.ru
https://www.youtube.com/
https://www.yaklass.ru/
https://videouroki.net/video /himiya/
https://m.edsoo.ru/
11 KJIACC
https://resh.edu.ru
https://www.youtube.com/
https://www.yaklass.ru/
https://videouroki.net/video/himiya/
https://m.edsoo.ru/
MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

Hamypanvusie o6vexkmeut.

Konnexkuun MuHEpasioB MU TOPHBIX MOPOJ, KOJUIEKUMH METAIJIOB U CIUIABOB, KOJUIEKIIUU
MUHEpaIbHBIX yIOOPEHMM, KOJUICKIIMU TUIACTMAcC W TOJIMMEPOB, KOJUICKIIMH BOJIOKOH M TKAaHEH,
KOJUIEKIIMH He()TEPOAYKTOB, KOJIJIEKIIMU TOTLIHBA.

Xumuueckan nabopamopnasn nocyoa, annapamaul U npuOOpsvl:

1) ITpuGopsl ist pabOTHI C Ta3aMu- MOJyueHHe, COOMPAaHUE, OUUCTKA, CYIIKA, MOTJIOMICHUE Ta30B;
peaKIy MEeXTy TOTOKaMH Ta30B; PEAKIIMY MEXIy Ta3aMHU MPHU MOBBIIICHHOM JaBJICHUH;

2) Amnmapathl W TpHOOPBI JUIS ONBITOB C JKUJKAMH W TBEPJBIMH BEIICCTBAMH- TIEPETOHKA,
(bunpTpoBaHUE, KPHUCTAUIM3ALNS, TMPOBEACHUE pEaKIUil MEXKIy TBEPIAbIM BEIIECTBOM U
AKUJKOCTBIO, )KUJKOCTBIO U KUJKOCTBIO, TBEP/IBIMU BEUIECTBAMU;

3) HsmepuresnbHbIC W HarpeBaTelbHBIE MPUOOPHI, PA3IUYHBIC MPHUCIIOCOOICHUS IS BBITOJHCHHUS
OTIBITOB.

Mooenu:

HabGops! Moiesnieit aToMOB JJIsl COCTAaBJICHUS [IAPOCTEPKHEBBIX MOJIENICH MOJIEKYII.

Yueonvie nocooua na newamnoii ocnoee:
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Tabnuue! U1 MOCTOSTHHOTO AKcoHNpoBanus («Ilepuoanyeckas cucteMa XUMHYECKUX I1eMEHTOB J1.
N. MenneneeBa», «Tabnuma pacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJICH», «DIEKTPOXUMUUYCCKUN
PS1 HAIPSDKEHUN METAJIOB» | Jp.)
Texnuueckue cpeocmea 0oyuenus:
CpenctBa mepemaud U 00pabOTKM HMHPOpPMALUU  (TENEBU30P, MYJIBTHUMEIMMHBIA MPOEKTOP,
MHTEpPaKTHBHAs JOCKA, KOMIIBIOTED.)
Anmeuka:
1) XryT kpoBOOCTaHABIMBAIOIIHIA, PE3UHOBBIH - 11T
2) bBuHT cTepuibHBINA, MUPOKUH 14 cM - 21T
3) bBuHT cTepriIbHBIN 5 ¢M- 21T
4) DBUHT HEeCTEepWIIBHBIN - 11T
5) CandeTku cTepubHBIC — 2 YITaKOBKU
6) Bara crepunbHast — 1auka
7) Jle#WKoIIacThIph MIKUPUHOM 2 ¢M — 1KkaTymika. 5 cM — 1 Karyinka
8) bakTepHUMIHBI JIEHKOILIACTHIPH - 201IT
9) CuupToBoii pacTBop #omaa 5% - 1drakon
10) BoaHblii pacTBOp aMMHuaKa
11) PactBOp mepokcuaa Bogoposa - 1 dhaakox
12) IlepmaHaranat Kajiusi KpHCTAIUIMYCCKUH - 1ym
13) AHanbrus B Tabnetkax — lym
14) Hoxuwunpl- 1t
HarypanbHble 00bEKTBI.
-KOJUIEKIIUM MUHEPAJIOB U TOPHBIX [TOPOJ,
-METaJIJIOB U CILJIABOB,
-MHHEpaJIbHbIX yA00pEeHuUH,
-[1JIaCTMAcC, Kay4yyKoB, BOJIOKOH U T. ]I
XumMHuYeckHe peakTHBbI U MaTepuaibl. Hanbosnee yacTo ucnosb3yeMble peakTUBbI U MaTepUalbl:
1) mpocThlie BelecTBa - MeJlb, HATPHUIl, KAIbIINI, ATFOMUHHI, MarHui, )Keye30, HUHK, Cepa;
2) okcuabl — meau (1), kanpuus, xenesa (1), maruus;
3) KHCIIOTHI - CONsIHAs, CepHasi, a30THASL,;
4) OCHOBaHUS - THIPOKCH] HATPUsS, THAPOKCUJI KalblUs, THIPOKCUI Oapus, 25%-HbIli BOIHBII
pacTBOp aMMHaKa;
5) comu - xmopunsl Hatpus, memau (I1), xeneza(lll); HuTparsl kanus, HaTpus, cepeOpa; CyabdarTsl
memu(1l), xenesza(ll), xenesa(lll), amomMunns, aMMOHHMS, KaJTusi, OPOMUJT HATPHUS;
6) opraHuYecKkue COCIMHEHHsS - Kpaxmal, TJHIUPHUH, YKCYCHAas KHCIOTa, METHJIOBBIH OpaHKEBBIi,
¢beHondTanenH, Jakmyc.
Xumuyeckas JJadopaTopHasi ocyaa, annaparbl 1 NpudopbI.
1) npubops! s pabOTHI C Ta3amu;
2) ammapaThl ¥ IPUOOPHI JJIS OTIBITOB C )KUIAKHUMHU M TBEPIBIMU BEIICCTBAMH;
Moaean.
aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKHE aIllaparsl,
MOJIeNIN KPUCTAJUIMYECKUX PelIeTOK anmasa, rpadura, cepbl, ¢pochopa, okcuna yraepona(lV), noxaa,
xKenesza, MeIM, MarHusl.
HaOoOpbl MoJeNell aTOMOB Ul COCTAaBJIEHUS LIAPOCTEPKHEBBIX MOJENeH MOJIEKYJ NMPU HU3YUYSHUU
OpraHN4YeCKOW XUMHH.
YueOHbIe MOCOOHS HA IEYATHON OCHOBe.
«ITepnoanyeckas cucrema xuMuueckux anemeHToB J[. . Menneneesay,
«Tabnuma pacTBOPUMOCTH KHCIIOT, OCHOBAHUI U coJIeii»,
«ONEKTPOXUMHUYECKHUH PsJT HAIIPSKEHUI METaIOBY.



