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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma ocHOoBHOTO 001Iero oOpa3zoBanus mo xuMuu Ha 2026-2027 y4ueOHBIA TOA
copMHpOBaHA B COOTBETCTBHH CO CIEAYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMH:

— ®enepanpubiii 3akoH 0T 29 gexabps 2012 r. Ne 273-®3 «O6 obpa3oBaHHU B
Poccniickoit @denepannny;

— ®denepanbHblil 3ak0H oT 19 nexadpst 2023 r. Ne 618-D3 «O BHeCCHHH H3MEHEHHM
B ®enepanbublii 3akoH «O0 o0pazoBannu B Poccuiickoit Deneparumy;

— ®denepalibHbII rOCYIapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT OCHOBHOIO OOILEro
oOpa3zoBanus (yrB. mpukazoM Munnpocsemenus: Poccuu ot 31 mas 2021 r.Ne 287) (manee —
OI'OC O00);

— ®denepanpHas oOpa3zoBaTelbHas MPOrpaMMa OCHOBHOTO OOIIEro o0pa3oBaHUs
(yrB. mpuka3zom Munnpocsenienust Poccuu ot 18 mast 2023 r. Ne 370) (manee — @OI1 OO0);

— [Ipuka3 Munnpocsenienust Poccun ot 1 despans 2024 r. Ne 62 «O BHeceHHH
W3MEHEHNH B HEKOTOpble IpuKa3sl MuHucrepctBa mnpocsemeHus Poccuniickoit ®denepanuu,
Kacaroluecs: (¢eaepalibHbIX 00pa30BaTENbHBIX MPOrpaMM OCHOBHOTO OOILEro M CpEeAHEro
0011ero 00pazoBaHUs»;

- [Ipuka3 Mununcrepcrsa [Ipocsemenns Poccutickonn @enepanuu ot 08.10.2025 r.
Ne 729 «O BHeceHMHM H3MEHEHHH B HEKOTOpble INpukazbl MuHuncrepctBa IIpocenienus
Poccuiickoit  @enepanuu, Kacarouuecss — (enepanbHbIX  00pa30BaTeIbHBIX — MPOTpaMM
HayajbHOTO 0O0IIero oOpa3oBaHMs, OCHOBHOTO 00mIero oOpa3oBaHMs, CPETHETO O0OIIero
00pazoBaHUs»;

- [Tpuxaz MunuctepctBa [Ipocsemenus Poccutickoit ®enepanuu ot 10.11.2025 r.
No 808 «O BHeceHMM HM3MEHEHUW B HEKOTOpble NpuKazbl MunucrepctBa IIpocBemenus
Poccuiickoit  ®enepamuu, Kkacaromuecs — (enepanbHbIX  00pa30BaTENBHBIX  MPOTPAMM
HayaJbHOTO 0O0IIero oOpa3oBaHMs, OCHOBHOTO 0O0IIero oOpa3oBaHMs, CpPETHEro O0OIIero
00pazoBaHUs»;

- ITucekmo MunucrepcrBa IIpocsemnienust Poccuiickoit @enepanuu ot 02.03.2026 1.
Ne 03-320 «O06 uzmenenusax B DOOIDy.

[IporpamMma 1o XMMHHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBJIeHA Ha OCHOBE
TpeOOBaHUN K pe3ylibTaTaM OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanms, npeacraBieHHbIx B GI'OC OO0, a Takxke Ha OCHOBE (enepaibHOM
paboyeil mporpaMMbl BOCOIUTAHUS U C YYETOM KOHIICTIIIMU MPENoiaBaHus y4eOHOTo mpeaMera
«Xumus» B 00pa3oBaTeNIbHBIX Opranu3anusiax Poccuiickoit deaepanum.

OO0masi xapakTepuCcTHKA OPraHU3aluu y4eOHOro nmpouecca

B cooTBeTcTBUM C JAaHHBIMHU HOJOKEHUSMHU MporpaMMma 1o xumuu (0a30BBIM ypOBEHb) Ha
ypOBHE cpeaHero ooOmiero oOpa3oBaHHs: YCTaHaBIMBAaeT o0Os3aTeNbHOE (MHBAPUAHTHOE)
MPEAMETHOE COJIEp)KaHUE, OMPEIEISIET KOTMYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTEePUCTHKU
Ha KaXJOM OJTane HU3Y4eHHs MpeAMeTa, MPeIyCMATPUBAET NPHUHLMIBI CTPYKTYPUPOBAHUSA
COJIEpXaHUs M pacIpeieNieHrus €ro Mo KiaccaM, OCHOBHBIM pa3jiellaM M TeMaM Kypca; JaéT
MpUMEpPHOE pachpeesieHue Y4eOHBIX YacoB IO TEMaTHUYECKUM pas3feliaM, PEeKOMEHIYyeT
MPUMEPHYIO MOCIEA0BATENBHOCTh U3YUYEHHUSI OTJEIBHBIX TEM Kypca C YUYETOM MEKIPEIMETHBIX
U BHYTPUOPEIMETHBIX CBs3€d, JIOTHMKHM Y4YeOHOTO TpOIlecca, BO3PACTHBIX OCOOEHHOCTEMH
obyuatoruxcs 10—11 kmaccoB; 1a€T METOIUYECKYIO HHTEPIIPETAIHIO IIeNIei U3yueHus mpeameTa
Ha YpPOBHE COBPEMEHHBIX TIPUOPUTETOB B CHCTEME CpEAHEro oOImero o0pa3oBaHHs,
COJICPXKATEIbHOM  XapaKTEPUCTHKU  IJIAHUPYEMBIX  pE3YyJIbTaTOB  OCBOEHHMS  OCHOBHOM
00pa30BaTeNbHON MpOrpaMMbl CpeTHEro o0IIero 00pa3oBaHusl (JIMYHOCTHBIX, METANPEAMETHBIX,
MPEIMETHBIX), OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATENBHOM JEATEIBHOCTH OOYydaromerocs Mo



OCBOCHHUIO cojepxkaHus mpenMera. [1o BceM Ha3BaHHBIM IMO3UIUSAM B MPOTrpamMMme 1O XUMHUHU
coOirofieHa MPEeMCTBEHHOCTh C (efiepaibHON pabodell MporpaMMoil OCHOBHOTO OOIIEro
obOpa3oBanus o xuMuu (751 8—9 KiraccoB 00pa3oBaTeIbHBIX OpraHu3anuii, 6a30BbIi YPOBEHB).

Xummuueckoe  oOpa3oBaHME, TMOJy4aeMO€  BBIIYCKHHKaMH  001Ie00pa3oBaTeNbHON
OpraHM3alliy, SBJISICTCS HEOThEMJIEMOW YacThlo uX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBEpINAIONINM JTAllOM pPEANTHM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPUCYIIUX IEJOCTHON CHCTEME XHMHYECKOTO oO0Opa3oBaHHS. OTH IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB IPHPOJBI, (JOPMUPOBAHUS MHPOBO33PCHHSI U OOIIEH KYIbTYPHI
YeJOBeKa, a TaKXkKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY 3/I0pPOBBIO H
NpUPOJHOH cpene. Peanmsyercs xuMudeckoe oOpazoBaHue 00ydaromuXcs HA YPOBHE CPEIHETO
oOmiero oOpazoBaHUs CPEACTBAMH y4E€OHOTO IMpeaMera «XUMUs», COJEpPKaHUe W MOCTPOCHHE
KOTOPOTO OIpPEACICHBl B TpOTpaMMe 10 XHMHH C y4ETOM CHenUu(UKA HAYKH XUMHH, €6
3HAUEHUS B TIO3HAHWH MPHUPOJBI U B MAaTEPHATHLHON JKU3HH OOIECTBA, a TakkKe ¢ yIETOM OOIIHX
I[eJIe M MPHUHIIUIIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIIHETO OOIIero
oOpazoBanus B Poccuiickoit ®@enepanun. Tak, Hanpumep, npu (GOPMHUPOBAHUM COJIEPKAHUS
npeaMeTa «XUMUsD» YITCHBI CIISAYIONINE TIOJIOKEHUS O CrielupUKe U 3HAYCHUN HAYKU XUMUH.

XWMHUS KaK JJIEMEHT CUCTEMBl €CTECTBEHHBIX HAYK UTPaeT 0COOYIO pOJIb B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUHM HOBOW 0a3bl MaTepUAIbHOW KylbTyphl. OHa BHOCHUT CBOM BKJIaJ B
(hopMHpOBaHHE PAMMOHATBHOTO HAYYHOTO MBINUICHHUS, B CO3JITaHUE ICIIOCTHOTO TPECTABIICHUS
00 OKpYKaroIeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YeIOBeKa, KOTOpoe (GOPMUPYETCS B XUMUHU
Ha OCHOBE MOHMMAHHUS BEHIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aUMOCBSI3U
MEX/y CTPOCHHUEM BEIEeCTB, UX CBOMCTBAMHU M BO3MOYKHBIMH OOJIACTSAMHU TMpPUMEHEHHS. TecHO
B3aMMOJICHCTBYS C JIPYrUMH ©CTECTBEHHBIMH HayKaMH, XHUMHS CTaJla HEOTHEMJIEMOW YaCThIO
MHUPOBOH KYJIBTYphl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO TPyAa U >KU3HU KaKJIOTo YJeHa
obmiectBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3uJaTesbHasi, KaKk HayKa BBICOKUX TEXHOJOTUM
HampaBJIeHa Ha peIHIeHHE TJI00aJbHBIX MPOOJeM YCTOMYMBOIO pAa3BUTHS 4YEJIOBEUECTBA —
CBIPbEBOM, SHEPTETHUECKOMU, TTUIIEBOH, SIKOJIOTHIECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBBS.

B cootBercTBUMM ¢ OOMMMH HEIIMH M TPUHIMIAMU CpeaHEro oOmero oOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb W3YYCHHS) OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJTOTOBKY OOYyYaromIMXcsi, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOUEHHUS B KHU3Hb COLMYMa,
MIPOJIOJKEHHS] 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu rpeaMera « XUMHs ABIAIOTCS 0a30Bble Kypchl — «Opranuyeckast XUMHsH
nu «OO0mas ¥ HeopraHuyeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJAEp)KaHMs, KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKHU: CHCTEMa 3HAHUMN [0 HEOPraHWYECKOW XUMUH (C BKIIOUEHHUEM
3HaHWN U3 OOIIEH XUMHH) U OpraHndeckoil xumuu. GopMUpOBaHUE TaHHOW CHCTEMbI 3HAHUU
Py M3YYEHUU MpeaMeTa Oo0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOTooOpasus
BEII[ECTB Ha OCHOBE OOIIUX MOHSATHI, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa conepkanus KypcoB — «Opranudeckas xuMus» U «OOIas 1 HeopraHuyeckas
XuUMHs» cHOpMHUpOBaHA B MpOTpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TMOJXOJa K M3Y4EHUIO
yuyeOHOro Marepuaia W OOYCIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHUEM 3HAHHH Ha
OTpeNIeNIEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKONW XHWMHUU BEIIECTBa
paccMaTpuBalOTCA Ha ypOBHE KIACCHUECKOW TEOPUH CTPOCHHSI OPraHWYEeCKHX COENWHEHUH, a
TakKe Ha YPOBHE CTEPEOXMMUYECKUX U DIEKTPOHHBIX MPEACTaBICHHH O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3ydaeMbIX B Kypce BEIIECTBaxX MAIOTCS B Pa3BUTUU — OT YTJIEBOAOPOJOB IO
CIIOHBIX OMOJIOTUYECKH aKTHUBHBIX COCAMHEHHH. B Kypce opraHM4eckod XWMUU MOIY4aroT
pa3zBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TMepBOHAYaIbHBIC
MIPEJICTABJICHHUS] O XUMUYECKOU CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOH PEaKIUu.

[Tox HOBBIM yrimom 3peHusi B mpeamere «XuMHs» 0a30BOTO YPOBHS paccMaTpPUBAECTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEOPETUYECKHN Marepuan Hu
(akToNOrMUecKue CBEICHHS O BEIIECTBAX W XMMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce



«O0mas 1 HeopraHuyecKass XUMHUS» 00y4JaromUMCs TPEIOCTABISACTCS BO3MOKHOCTh OCO3HAThH
3HAYCHHUE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPETHUYECKUX U METOJOJIOTUYECKUX TO3UIUMH,
riy0Ke TMOHATh HCTOPUYECKOE H3MEHEHHE (DYHKIMI 3TOro 3aKoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX M
MPUMEHEHHH, a TAaKXKE 0 XUMUYECKUX PEaKIHIX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHHS
nononHsercas B Kypcax 10 wum 11 KkimaccoB 2ieMeHTaMHM COJAEP)KAHUS, HMEIOILUMU
KYJbTYpPOJIOTHYECKUH H TPHKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMAaHHIO
B3aMMOCBSI3M XHMHUH C JPYTMMH HayKaMH, pPAacKphIBalOT €€ poJib B MO3HABATEIBHOW H
MIPaKTUYECKON JESTEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIMTAHUIO YBA)KEHMSI K IIPOLECCY
TBOpYECTBA B OOJIACTH TEOPUU W MPAKTUYECCKUX MPHIOKEHHHA XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCSI B OOMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICTHBATh HH(OOPMAIMIO U MPUMEHATh €€ JUIS TMOTIOJHEHUsT 3HAHUH, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATENbCKUX 337ad. B 1enoMm coneprkanue
y4eOHOTO TMpeaMeTa « XUMHEs JaHHOTO YPOBHS M3Y4YE€HHUsI OPHEHTHPOBAHO Ha (popMUpOBaHHE Y
00yyaroumxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE €UHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM M CTPOCHHEM, TI03HABAEMOCTh TIPUPOJIHBIX SIBICHUH ITyTEM SKCTIEPUMEHTA
W pemeHus] MPOTUBOPEUYHA MEXTy HOBBIMH (aKTaMH W TEOPETUYCCKUMHU TPEIIOCHITKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUM IKOJIOTUYECKUX MPOoOeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CBHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTMH M MaTepuasnoB. B rmuiane
pereHus 3a7a4 BOCIIUTAHUS, PA3BUTHS U COLMAIN3AINN 00yJarONUXCsl MPUHSTHIE TIPOTPaMMOM
[0 XMMHUHU MOAXOJIbI K OMPEIENIEHUIO COAEePKaHUs U MOCTPOEHUS MpeaMeTa NpeaycMaTpUBaroT
(dhopMupOBaHNE YHHUBEPCAIBHBIX YyUYEOHBIX JEUCTBUH, HUMEIOIMUX 0a30BO€ 3HAYCHHUE IS
pa3IMUYHBIX BHJOB JCATEIBHOCTH: pelieHus mpoOjeM, ToHucKa, aHaim3a W 00paboTKH
nHpopmaluy, HEOOXOAUMBIX ISl TPUOOPETEHUs OMbITAa MPAKTUYECKON U HCCIIEe0BATENbCKON
NeSITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHUH.

B npakrtuke npernojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs Tak U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHusl, TMPU  OMNpPENEICHUH  COJEp:KaTeabHOU
XapaKTepUCTUKHU IeNiell M3y4YeHUs IpeJMeTa HampaBiICHHEM IMEPBOCTENEHHOW 3HAaYMMOCTU
TPaJAMLUMOHHO Tmpu3HA&Tcss (OPMUPOBAHME OCHOB XHMHUYECKOM HAayKd Kak 00JacTu
COBPEMEHHOTO E€CTECTBO3HAHHUSA, MPAKTUUYECKOW IEsTeTbHOCTH YelOBeKa M Kak OJHOr0 H3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKOW TMOAXOd K
OTIPE/ICNICHUIO 1eJIeH N3YUeHUs ITPeIMeTa SIBJISICTCS BIIOJIHE ONPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHMs TJIaBHBIMU LEINSIMH H3y4eHHs IpeaMmeTra «XHUMHS» Ha
6azoBom ypoBHe (10-11 ki.) sBisiroTCs: (OPMUPOBAHUE CHUCTEMbl XUMHUYECKMX 3HAHUU Kak
BaYKHEHIIIEH COCTABJIAIONIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOHW JIEKaT
KIIFOYEBBIE TMOHATHS, (PYHIaMEHTAIbHBIE 3aKOHBI M TEOPUHM XHWMHUHU, OCBOCHHUE SI3bIKa HAYKH,
YCBOGHHE U MOHHMMAaHHE CYHUIHOCTH JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHEH HX pa3BUTUSA U CTaHOBIEHUS; (OPMUPOBAHHE U Pa3BUTHE
MIPEJICTaBJICHUI O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKHUX PEaKIINii, He0OOX0UMBIX
UL TpUOOpETeHUsT YMEHMH OpHUEHTHpPOBAThCA B MHUpPE BEIIECTB M XUMHUYECKUX SBICHHH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON M MOBCETHEBHOM >KM3HU; pa3BUTHUE YMEHUH U
Croco0OB  JIESITEIbHOCTH, CBSI3aHHBIX C HAOMIOAEHHWEM U OOBSICHEHHEM XUMHUYECKOTO
HKCIIEPUMEHTA, COOJIIOACHUEM MPaBUII 0€30IaCHOTO 0OpaIleHHs ¢ BEIIeCTBAMH.

Hapsiny ¢ aTuMm coneprkaTenbHas XapaKTepUCTHKA IeNield U 3a/Jad U3ydeHHUs IMpeaMeTa B
MporpaMMe MO XUMHUH YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMU MPHOPUTETAMHU
B cHUCTeMe cpeaHero oodmiero oOpaszoBanus. CeroaHsi B NpenoJaBaHUU XUMUU B OoJIbIIeH
CTETIEHH OTHAETCA NPEANOYTeHHEe MPAKTUYECKOH KOMIIOHEHTE COJIepXaHus OOydeHus,
OpUEHTUPOBAHHONH Ha TMOATOTOBKY BBIIYCKHUKa 0OIIe00pa3oBaTeabHON  OpraHu3aluy,
BJIQJICIOIIEr0 He HAOOpOM 3HaHM, a (PyHKIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U



YMEHUSIMH aKTUBHOTO MOJIYYEHHUs 3HAHUM M MPUMEHEHUS UX B pEaJbHOM >KM3HU JJIS PELIeHUs
IIPaKTUYECKUX 3a1a4.

B 3710i1 cBs3M npu M3ydeHUH npeamera « XUMHS» JOMUHUPYIOIIEE 3HaAYCHUE PUOOPETAIOT
TaKWe LENN U 3aJa4i, KaK:

ajanTanus o0yJarouIuXxcsi K YCIOBUSAM JUHAMUYHO Pa3BHBAIOLIETOCS MHUpPa, (OPMUPOBAHUE
WHTEIUICKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEJIBHOMY IPUHSATUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX XKM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH M WX NpPHUMEHEHHEM; (HOpPMHUpPOBaHHE Yy OOYYAIOIIUXCS KITFOUEBBIX
HABbIKOB (KJIFOUYEBBIX KOMIIETEHIIMI),MMEIOLINX YHUBEPCAIbHOE 3HAYCHHE [UIS Pa3IMYHBIX
BHUJIOB JICSITEIILHOCTU: peUIeHUs MpoOiieM, TMOWCKa, aHaiu3a W o0paboTku uHpOpmaiuy,
HEOOXOJAUMBIX JJIsl TIPHOOPETEHUS OTBITA JESATEIBHOCTH, KOTOpas 3aHUMAaeT BAXKHOE MECTO B
MO3HAHUU XUMUH, a TAKXK€ JJI OLIEHKH C MO3ULMI 3KOJOrH4ecKoi Oe30MacHOCTH XapakTepa
BIIMSIHUS BELIECTB U XUMHUUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U IPUPOJIHYIO CPElY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIEKTYaJbHBIX U TBOPYECKHUX CIOCOOHOCTEMN
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIIOIb30BaTh COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJIOTUU JJIsl TOMCKA U aHaJIn3a y4eOHOW U Hay4yHO-TIOMYJIIPHOM MHPOPMAIMK XUMUYECKOTO
COJIEpKaHNUS;

(hopMHpOBaHHE U Pa3BUTHE Yy OOYYAIOUIUXCS aCCOUATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOMI0JATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEJIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y 00yJaromuxcsi yOe:xkIEHHOCTH B TYMaHUCTUYECKOW HANpaBJIEHHOCTH XUMUH,
e€ BaXXHOW pOJIM B PELIEHHM TJI00aJbHBIX MPOOJIEM PalMOHAIBLHOTO IPUPOJIONOIb30BaAHUS,
MOTIOJTHEHUSI SHEPreTHYEeCKUX PEeCcypcoB M COXpaHEHHs MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEeoOXouMOCTH OEpeKHOTO OTHOIIEHHWs] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKxKe
MPUOOPETEHUs OTbITA UCTIOIb30BAHUS MOTYYCHHBIX 3HAHUM 7151 IPUHATUS TPaMOTHBIX pelleHui
B CUTYallUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

Henu w 3amaun u3yudeHus mnpeamera «XUMHs» HOJYYHWIM MOAPOOHYIO METOAMYECKYIO
uHTEeprpeTanuo B pasznene «llmanupyemble pe3ynbTaTbl OCBOEHHUS HPOTPAMMBI MO0 XUMUUY,
Onmarojaps yemy oOecredyeHO 4€TKOE MPEICTaBIEHUE O TOM, KaKhe 3HAHUS U YMEHHS HUMEIOT
MPsIMOE OTHOIICHHUE K pean3alluid KOHKPETHOH 11eITH.

B yuyeOnom muane cpeanero oOmiero o0pa3oBaHus MpeaMeT «XUMHUs» 0a30BOro ypoOBHS
BXOJIUT B COCTaB NpeaMmeTHOW obmactu «EcrtecTBeHHO-HayuHble TpeameTsl». OOriee 4Yucio
4acoB, PEKOMEH/IOBAHHBIX JIJIs M3ydeHUs] XumMuu — 68 dacoB: B 10 kiacce — 34 yaca (1 yac B
Heneno), B 11 kimacce — 34 vaca (1 gac B Henenio).

COJEP)KAHUE OBYYEHUA

10 KJIACC

TeopeTnuyeckue 0CHOBBI OPraHMYeCKOH XUMHUH

[Ipenmer opraHuyeckod XUMHM: €€ BOSHUKHOBEHME, Pa3BUTHE M 3HAUYCHHE B IMOJYYEHUHU
HOBBIX BEILIECTB M MaTepuajoB. Teopus cTpoeHHs opraHnueckux coeauneHuii A.M. byrtneposa,
e€ OocHOBHbIe mNOJOXKeHUus. CTpyKTypHble (OpMyJabl OpraHMYecKMX BellecTB. ['omomorus,
nzomepusi. XUMHUYECKas CBSI3b B OPraHMUECKUX COCAMHEHUSX — OJMHAPHBIEC U KPAaTHBIE CBSI3U.

[IpencraBnenue o kiaccUpUKalUKM OpPraHUYEecKUX BellecTB. HoMeHKIaTypa opraHMYecKux
COeMHEHUH (cucTremMaThyeckas) M TpPUBUAIbHBIE HAa3BaHMWsS BaKHEHIIHMX IpeJCTaBUTENEH
KJIACCOB OPraHNYECKUX BELIECTB.

JKCrepuMeHTAlbHbIEe MeTOAbI H3y4YeHH sl BeleCTB U UX NMpeBpaLleH Ui

O3nakomiieHHe ¢ OOpas3llaMd OpPraHWYECKHUX BEIIECTB M MaTepuajlaMd Ha HMX OCHOBE,
MOJICIUPOBAaHUE  MOJIEKY]  OpPraHMYEeCKUX  BEUIeCTB,  HAONIOAEHWE W OIHUCaHue



JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPALLEHUI0 OPraHMYECKUX BEIIECTB 1P HAarpeBaHUU
(nnaBinenue, 0OyriiMBaHUE U TOPEHUE).

Yraesoaopoasl

ANKaHBI: COCTaB M CTPOECHHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH — MpoCTEHlINe
NPEJCTaBUTENIN ANKAHOB: (U3MYECKME M XHUMHUYECKHE CBOICTBAa (peakuud 3aMeuleHUs |
TOpPEHMs ), HaX0XK/IEHUE B IPUPOJIE, TOJIYUEHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUHN psll. DTUIIEH U MPONUJIEH — MpPOCTEeHIIne
MIPEJICTABUTENN AJKEHOB: (PU3MUYECKHE U XUMHUYECKHE CBOMCTBA (peakiuuu THUIPUPOBAHMUS,
raJIor€HUPOBAHUS, TUIpATallil, OKKCIEHUS U MOJIMMEPU3aLliN), TIOJYy4eHUE U IPUMEHEHHUE.

Ankaauensl: OyraaumeH-1,3 w meTwiOyraameH-1,3: cTpoeHUE, BaKHEUIINE XUMHUYCCKHE
cBOICTBa (peakuus noauMmepusanun). [lonyueHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psiA. ALETWIEH —
MPOCTENIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (prU3nUecKrne U XUMUYECKUE CBOMCTBA
(peakuuy ruipupoBaHus, raJlOreHUPOBAHMS, THAPATAlluH, TOPEHMSI), TOJIyY€HUE U IPUMEHEHUE.

Apensl. beH3on: coctaB, cTpoeHue, (QuU3MUECKHEe U XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), TOJydeHHE M NpUMeHeHHe. Todyos: cocTaB, CTpPOEHHE,
¢u3nyeckne U XMMHUYECKHE CBOMCTBA (PeaKIMy TaJJOr€HUPOBAHUS U HUTPOBAHMUS), IOJIyYE€HUE U
npUMeHeHHe. TOKCHYHOCTh apeHOB. ['eHeThueckas CBsI3b MEXIy YIJIeBOJOPOJaMH,
MPUHAUISKAITUMU K Pa3IMYHBIM KJIaccaM.

[IpupoaHble UCTOUYHUKH YriieBoJOpoaoB. [IpupoaHblil ra3 u momyTHble HE(TAHBIE Ta3bl.
Hedpte u e€ mpoucxoxaenue. CrnocoObl mnepepadOTKH HEPTH: TEPeroHka, KpPEeKUHT
(TepMuyeckuil, KaTaauTHUECKuit), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NpOAYKThI €ro nepepadoTKH.

JKCIEPUMEHTAJIbHbIE METOAbI H3YYeHHUs BELIEeCTB H UX NPeBpalleHuil

O3nakomiieHHe ¢ oOpa3laMM IUIacTMacc, KaydyKoB M pe3uHbl, kojuiekuuun «Hedtb» n
«YT0IBY», MOAEIUPOBAHUE MOJIEKY] YIJIEBOJOPOJOB M TaJIOTEHONPOU3BOAHBIX, IPOBEICHHE
MIPAKTUYECKON PabOThI: NOJIY4YEHUE STHIICHA U N3yYEHHE €r0 CBONCTB.

Pacuérnbie 3aga4n

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOH peakuuu (Maccel, 00bEMa, KOJMYECTBA
HCXOJIHOTO BEIEeCTBA WM MPOJYKTa PEAKLMU [0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOHBIX BELIECTB WU MPOJIYKTOB PEAKLIUN).

Kucaopoacoaepxamye opranndeckue coequHenus. [Ipenensupie 0THOATOMHBIE CITIUPTEHI.
MeTtaHoJl M 3TaHOJI: CTpOeHHE, (PU3NYECKUE U XUMHUYECKUE CBOMCTBA (peaklUH C aKTUBHBIMU
MeTajUlaMi, TaJOr€HOBOAOPOJAaMH, TOpEHuE), IpuMeHeHue. BoaopoaHble CBA3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JleMCcTBME METaHOJIA M 9TaHOJIA HA OPTraHU3M 4eJIOBEKa.

MHOroaToMHble CHOUPTBHL. ODTWIEHIJHMKOAb M TJIMLEPUH: CTpOCHHE, (U3NYECKue U
XMMUYECKHE CBOMCTBA (B3aUMOEHCTBHE CO 1IE€I0YHBIMU METAJlJIaMH, Ka4yeCTBEHHAas! peaKiysl Ha
MHOTOAaTOMHbIe cnupThl). [leiicTBue Ha opraHu3M uyenoBeka. [IpuMeHeHHe TIiMLepuHa HU
STWJICHIJIUKOJIS.

®deHoJI: CTpOEeHUE MOJIEKYIbI, (PU3NYeCKHe U XUMUYECKUe CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue ¢enosna. Anpaeruapl U KeToHbl. DopMaibieruji, aueTanbIeruj: CTPOEHHE,
¢u3nyeckue U XMMHUYECKHE CBOMCTBA (PEaKIMU OKUCIIEHUS U BOCCTAHOBJICHMS, KaUeCTBEHHbBIE
peaKuuun), noJrydeHue u NpuMEeHEHHeE.

AneroH: cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOMCTBAa (pEakUud OKUCIECHUS U
BOCCTAHOBJICHHs), MOJIydeHHMEe U mpuMeHeHue. OIHOOCHOBHBIE IIpeJiesibHble KapOOHOBBIE
KUCIOThl. MypaBbuHas U YKCyCHasi KMCJIOTBI: CTpOeHHe, (pu3ndeckue U XMMHUYECKHe CBOICTBa
(cBoiicTBa, oOmmMe A Kilacca KUCIOT, peaklus STepu(HKalNK), MOJIydYeHHEe W NpPUMEHEHHUE.
CreapuHOBas U OJICMHOBAs KUCIIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOOIIEee JeHCTBUE.

CrnoxHble 3pHUpHl KaK NMPOU3BOAHbIE KapOOHOBBIX KHCIOT. I'MAPOIHM3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'naponns xxupos. [Ipumenenne xupos. bruonorudeckas posib )KMpOB.



YraeBobl: cocTaB, Kiaccu(uKaus yriaeBoaoB (MOHO-, M- M Mojucaxapuabl). ['moko3a —
MPOCTEHIINI MOHOCAaXapH: OCOOCHHOCTH CTPOCHHSI MOJICKYJbl, (PH3UUYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcunom Meau(ll), oxucieHue amMMHMAayHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHWE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B MPHPOJIE,
npuMeHeHue, ouosiornueckas poib. Dorocunres. ®pykTo3a Kak U30Mep TIFOKO3BI.

Caxapo3za — mpeICTaBUTENb JIUCaXapuJioB, TUIAPOJIM3, HAXOXKJIEHUE B MPUPOJE U
IIPUMEHEHHUE.

Kpaxman u nemnono3a Kak OpuUpojiHble monuMepbl. CTpoeHHE Kpaxmaja U LEJUIIOJIO03bL.
duznyeckue U XMMHUYECKHUE CBOICTBA Kpaxmaiia (TUIpoiIn3, KAUeCTBEHHAs PEAKIMSI C HOJIOM).

JKCIepUMEHTAIbHbIE METO/Ibl H3yYeHHUs BelleCTB M UX NpeBpalleHuil

[IpoBenenue, HaONIONEHNE M ONMHMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KaueCTBEHHbIE DPEAKIMH OJHOATOMHBIX CIHUPTOB (OKHcieHue sTaHosia okcujgom Meau(ll)),
MHOTOATOMHBIX CIUPTOB (B3auMoOJeiicTBUE TimiepuHa ¢ ruapokcuaoM meau(ll)), ampaerumnon
(okucieHne aMMHUa4yHbBIM pacTBopoM okcuzaa cepedpa(l) u  rugpokcumom  meau(ll),
B3aMMOJICIICTBHE Kpaxmaia ¢ UOJOM), MPOBEJACHUE MPAKTUYECKONW pabOThI: CBOWCTBA pacTBOpa
YKCYCHOU KHCIIOTHI.

PacuérHble 3agaun

Borunicnenuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccbl, 00BbEMa, KOJMYECTBa
HCXOJHOTO BElIecTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIINHN).

A3oTconepkale OpraHndyeckue cOoeqUHEeHHs. AMUHBL. MeTHWIaMHMH W aHWIMH: COCTaB,
CTpO€HHE, (PU3NYECKUEe W XUMHUUYECKHE CBOMCTBa (TOpeHHWE, B3aMMOJICUCTBHE C BOJOW U
KHUCJIOTAMH).

AMUHOKHUCIIOTHI KaK aM(pOTepHble OpraHnyeckue coequHeHus. Gu3nyeckue U XUMHUECKHe
CBOMCTBAa aMHUHOKHCIOT (Ha mpuMmepe MMIMHA). buonoruueckoe 3Hau€HHWE AMHHOKHUCIIOT.
IlenTnael.

benkun xak mpUpoOIHBIE BBICOKOMOJIEKYJISIPHBIE coenWHEHMs. llepBuuHas, BTOpUYHas W
TpeTHYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, ACHATypalus,
KauyeCTBEHHbIE PEAKIINH HA OEIKU.

JKCNepUMEHTAIbHbIE MEeTO/Abl H3YYCHHS BELIECTB M UX NPpeBpalleHu i

Habnmionenue u omnucaHue JEMOHCTPALMOHHBIX OIBITOB: JEHATypanusi OEJNKOB IpU
HarpeBaHUH, [IBETHbIE PeaKIIUU OEJIKOB.

BricokomoJieKyIsipHbIE COCAUHECHUS

OCHOBHbBIE MOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUN: MOHOMEp,IOJIUMED,
CTPYKTYPHO€ 3BEHO, CTEIIEHb MOJIMMEPU3ALUH, CPEIHSSA MOJIEKYIISIpHAs Macca.

OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN — MOJUMEpU3alMs U
noiukoHAeHcanusa.  [lmactmacesl  (MOMUATUIICH,  HOJUOPONMIICH,  MOJUBUHUIXJIOPHI,
TTOJTUCTHPOJT).

HartypanbHblii ©u  cuHTeTHYecKHe Kaydyyku (OyTaJueHOBBIH, XJIOPOMPEHOBBIM U
M30MPEeHOBBII). BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, IMIENTK), HCKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO, BUCKO03a), CHHTETHUYECKHE (KallpOH U JIAaBCaH).

JKCNEPUMEHTAJIbHbIC METOAbI H3YYCHHUs BELIEeCTB M UX NPEBPalleHuil

O3nakomiyieHHe ¢ oOOpa3llaMd MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcC,
Kay4yKOB.

MexnpeamerHbie CBA3U

Peanuzanus MeXnpeIMETHBIX CBA3CH NpHU M3y4eHUM opraHuueckod xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak H
MOHATHM, SBIAIOLUIUXCSA CUCTEMHBIMU ISl OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11re ecTecTBEHHO-HAYUHbIE IOHSTHUS: SBJICHUE, HAYYHBIN (aKT, TUIOTe3a, 3aKOH, TEOpHS,
aHaJu3, CUHTE3, KiacCU(UKAIMs, NepUOJUYHOCTh, HAOIIOJEHUE, U3MEpEHHUe, HKCIIEPHUMEHT,
MOJEIUPOBAHUE.



dwusuka: Matepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJICKYJa, SHEPTeTHUECKUI YPOBCHb,
BEIIECTBO, TeJO, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PM3NYCCKUE BEIIMYUHBI U CIMHUIIBI
HUX U3MEPEHHUS.

buonorusi: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BeleCTBa (OEIIKH, YIIIEBOIbI, XKUPHI, (PEPMEHTHI).

I'eorpadusi: MUHEpAIIbI, TOPHBIC TOPOIBI, TIOJIE3HBIC HCKOMIAEMBbIE, TOILIMBO, PECYPCHI.

Texnonorus: MAIICBBIC MPOAYKTBI, OCHOBBLI PAlJMOHAJIBHOI'O IMUTAHWA, MOIOIIUC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUC MTPCIIapaThbl, MaTCpHralibl U3 UCKYCCTBCHHBIX U CUHTCTHICCKHUX
BOJIOKOH.

11 KJIIACC

TeopeTnueckne 0CHOBbI XUMHUH

XuMudeckuit smeMeHT. Atom. Sapo aroma, wu30TOMBL. DIEKTPOHHAs 000JIOYKA.
DHepreTHYecKue YPOBHH, MOJTYPOBHU. ATOMHBIC OpOUTaNy, s-, p-, d- anemeHTsl. OCOOEHHOCTH
pacnpeziesieHus: 3JeKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[Iepnognueckuit 3axkoH u Ilepmoamueckas cucremMa XuMu4deckux dnemeHToB J[.M.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa u [lepumonmyeckoll CHUCTEMBI XHUMHYECKHUX
anemeHToB J[.MI. MeHneneeBa ¢ COBPEMEHHOW TEOpPHEW CTPOECHMS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynnam M rnepuojiaM. 3HadeHHe NepUoJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XuMHUYecKass CBsI3b. Buibpl XuMHueckod CBA3M (KOBaJIEHTHas
HEMNoJIApHasl U TOJSpHas, MOHHAs, MeTajuinueckas). MexaHu3mbl o0Opa3oBaHMs KOBAaJECHTHOM
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENBHOCTh. CTeneHb OKUCIICHN. FIOHBI: KATHOHBI M @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSPHOTO CTPOEHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BelleCTBAa. THUIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbix cucrteMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas A0
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHndeckux coequHeHuil. HomeHknaTypa HeoOpraHM4ecKuX BElIeCTB
I'eneTndeckas CBsI3b HEOPraHUUYECKHUX BELLECTB, IPUHAIIICKANUX K PA3ITUYHBIM KJIACCAM.

Xumuyeckas peakuus. Kiaccupukanus XuMUYECKMX peakUuid B HEOPraHUYecKod u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAICHUS
SHEPTrUH MPU XUMUYECKUX PEAKIIUAX

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTuMble peakluu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOLIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

DOnexTponauTHueckas nuccouuanus. CunbHble U cialbie 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCJas, HEUTpaibHas, lienodHas. [loHsATHe O BOAOPOAHOM IOKa3arele
(pH) pactBopa. Peakiuu wmoHHOro oOMeHa. [MIponM3 HEOPraHMYECKUX M OPraHUYEeCKUX
BEIIECTB.

OKuCIUTENBbHO-BOCCTAHOBUTENNbHBIE peakuuu. lloHATHE 00 HIEKTposin3e pacIulaBOB U
pacTtBopoB coJeil. [IpuMmenenne anekrponunsa

JKCNepUMEHTAIbHbIE MEeTOAbl H3YYEHHS BELIeCTB U UX NPpeBpalieHu i

HemoHcTparmsa Tabmun  «llepmoguueckas cucremMa Xumuueckux anementos  JI.U.
MeneneeBay, HM3y4eHHE MOJENEH KPUCTANIMYECKUX PEHIETOK, HaONIOJeHHEe M OINHCaHHe
JIEMOHCTPAIlMOHHBIX W JJAOOPAaTOpPHBIX OMBITOB (pa3loKeHHWe TMepoKCcHaa BOAOpoaa B
MIPUCYTCTBUM  KaTalu3aTopa, OIPEIEIIEHUE Cpeapl pacTBOPOB BEIIECTB C  IOMOLIBIO
YHUBEPCAJIbHOTO MHAWKATOPA, pEaKM MOHHOTO OOMEHa), MPOBEJCHNUE MPAKTHUECKONW padoThl
«BnusiHue pa3nuuHbIX (GaKTOPOB HA CKOPOCTh XUMHUUYECKON PEaKITHI.



PacuérHble 3agaun

Pacuérel o ypaBHEHUSAM XUMUYECKUX PEAKIMM, B TOM YUCIIE TEPMOXUMUYECKUAE PACUYETHI,
pacy€Thl C UCIOIB30BAHUEM MOHSATUS «MACCOBAsSI JIOJISI BEIIECTBAY.

Heoprannueckasi xumust

Hewmerannsl. [Tonoxxenne nemeramios B lleproauueckoil cucteMe XUMHUUECKUX 3JIEMEHTOB
J.. MengeneeBa U 0COOEHHOCTH CTpoeHUsi aToMOB. Du3nMyeckue CBOWCTBA HEMETAJIIOB.
AmoTpons HEeMETauIoB (Ha IpuUMepe KUCIopoia, cepsl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TajJoreHoB, cephl, a3zora, ¢docdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KUCIOT, BOJOPOAHBIX
coequHeHui). [I[puMeHeHne BaXXHEHIINX HEMETAJUIOB U UX COCIMHECHHIA.

Mertaiel. Ilonoxenne meraioB B [lepuoandeckoi cucreMe XuMmudeckux anemeHToB [ 1.
MenneneeBa. OCOOEHHOCTH CTPOCHMSI DJIEKTPOHHBIX 000J04YeKk aTOMOB MeTauioB. OOmiue
¢uznueckue cpoiictBa MeTaiioB. CIulaBbl METaIOB. DJIEKTPOXUMHUYECKUN Pl HAIpPSDKEHUN
METaJUIOB. XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPUHM, KalWd, KaJblUi, MarHuMu,
QTIOMUHHUM, [UHK, XpPOM, d>€Je30, MeIb) M WX coenuHeHui. OOmme crnocoObl MOJIyUdEeHHS
MetauioB. Meramtyprus. Kopposust metanminoB. CriocoObl 3amuThel 0T Kopposuu. [Ipumenenue
METAJIJIOB B OBITY U TEXHUKE.

JKcnepuMeHTabHbIE MeTO/Ibl H3yYeHH sl BEeIeCTB U UX NMpeBpanieHuii

N3yuenne xosmekiuu «MeTauibl W CIUIaBbl», OOpas3lloB HEMETAUIOB, PEIICHHE
AKCIIEPUMEHTAJILHBIX 3a/1a4, HAaOIIOJCHUE W OTHUCAHWE JIEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX
OTBITOB  (B3aMMOJICHCTBHE THAPOKCHIA AQIIOMHHHUS C pAcTBOpPAaMH KHCJIOT | MIEIO0YEH,
KaueCTBEHHBIC PEAKIINK Ha KATHOHBI METAJUIOB).

PacuérHbie 3a1aun

Pacuérbl Macchl BenjecTBa WM 00bEMa T'a30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
uau 00bEéMY OJJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIHIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xuMum B o0Gecnie4eHUU KOJOTHYECKOW, SHEPTETHUECKOW W MHIIEBONW O€301MacHOCTH,
pa3BUTUM MeAuIUHbL. [loHATME O HaydyHBIX METOJax ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peakuuii. IlpencraBienuss 00 OOHMIMX HAy4YHBIX MNPHUHIMIIAX TPOMBILIJICHHOTO MOJYy4EHHUS
BOKHEMIIUX BellecTB. YemoBEeK B MHUpPE BELIECTB M MAaTE€pPHAJOB: Ba)KHEHIHME CTPOUTEIbHBIE
Marepuaibl, KOHCTPYKLIHMOHHBIE MaTepuajbl, KPAacKd, CTEKJIO, KEpaMHKa, Marepuaibl s
AIIEKTPOHUKHU, HAHOMATEPHUAJIbI, OPraHUYECKUE U MUHEPAJIbHBIE YIO0OpeHUs. XUMHUS U 3710POBbE
YelloBeKa: IpaBUJia HCIOJIb30BAHUS JIGKAPCTBEHHBIX IpENapaToB, NpaBuiia 0e30MacHOro
MCII0JIb30BAHUS MIPEnapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HH.

MexnpeaMeTHbie CBSI3H

Peanu3anus MexXIpeIMETHBIX CBSI3eH MPHU U3y4eHUH OOIIe 1 HeopraHudecko xuMuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHIM, TaK
U TIOHATHUH, SBISIIOLIMXCS CHUCTEMHBIMHM JUIsl OTHEJIbHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOTO
LUKIIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHSATHUS: HAYYHBIN (aKT, TUNIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KIacCHU(pHUKAIUs, MEePHUOJUYHOCTh, HAOIIOIEHUE, OHKCIEPUMEHT, MOJCIUPOBaHHE,
WU3MEPEHUE, SIBJICHUE.

®dusnka: Marepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
PaMOaKTUBHOCTh, MOJIEKYJa, PHEPT€TUUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaroe
COCTOSTHUE BEIIEeCTBa, (U3NYECKUE BEIUYUHBI U €IUHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHumsM, O3KocucTeMma, Ouocdepa, Makpo- H MHKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTh, METAJTYPrusi, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuasos, CEJIbCKOXO3SMCTBEHHOE  MPOU3BOJICTBO,  MHIIEBas MPOMBILIUIEHHOCTb,
(dapmaiieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJACTBO  KOCMETHUYECKHUX  IPENaparos,



IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTcpuaios, SJICKTPOHHAaA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN
HA YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOYJarOIUMHUCS
MporpaMM CpeAHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hay4Ho-MeToM4eckoii OCHOBOW Uil pa3padOTKH IUTAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTCTBHMM € CHCTEMHO-/EATENIBHOCTHBIM IOAXOJIOM B CTPYKTYpe JIHMYHOCTHBIX
pe3yJibTaTOB OCBOGHMs IpeaMmera «XHMHs» Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCHUMCKON Tpa)kAaHCKOW HIACHTUYHOCTH —TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

LIeJICHANIPaBJICHHOE DPA3BUTHE BHYTPEHHUX YOEKJEHUH JTUYHOCTH Ha OCHOBE KIIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYy4aloUIUMXCs PYKOBOJCTBOBATHCS B CBOEH J1€ATEIHHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
00pazoBaHus;

HaJM4ue TMPAaBOCO3HAHUS HKOJIOTUYECKON KYIbTypbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS NTpeaMeTa « XUMHUsD» TOCTUral0TCs B €IMHCTBE y4eOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKMMHM, COLMOKYJIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU W HJEaJaMU POCCUICKOIO TIpa)JAaHCKOTO OOILEeCcTBa,
IPUHATBIMU B OOIIECTBE HOPMaMHU M INpPaBUJIAMM IOBEJIEHMSI, CIIOCOOCTBYIOIIMMH IIpolLieccaM
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH OOYUYaIOIINXCSL.

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MpeaMeTa «XUMUS» OTPaKkarT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUYECKOW JESTeNbHOCTH OOydyarolmMXCcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

0CO3HaHMs OOYydYaIOUIMMMCA CBOMX KOHCTHTYLIMOHHBIX IpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IpPU CO3JAaHUU YYEOHBIX HMPOEKTOB,
peleHnH y4yeOHBIX U [M03HABATEbHbIX 33/1a4, BHIIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U apryMEHTbI JIPYTux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) maTpHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY U HAYyYHOMY HAaCJIEJUI0 OTEYECTBEHHON XUMUM;

YBaXKEHHsI K TpoIlleccy TBOpYECTBA B OOJACTH TEOPHMM M IMPAKTUYECKOTO HPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAayKM €CTh pe3yjbTaT JUIMTENbHBIX HaOIIOIEHHH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPYy/a YUEHBIX U MIPAKTUKOB;

UHTEpPECa M IMO3HABATEJIBHBIX MOTHBOB B IIOJIYYEHHU U MOCIEAYIOLIEM aHalU3e
nH(OpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLIEHHWBATh CUTYAIMM, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIIECHNUs, OPUEHTUPYACH HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTM OLICHMBATh CBOE TNOBEIECHHE M TNIOCTYNKM CBOUX TOBApUUIEH C MO3ULUHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

MOHMMAaHUS I[IEHHOCTEH 370poBOrO0 W 0Oe30macHOro obOpasa >KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUSI K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 3JI0POBBIO;

coONIOICHHUS TPaBWJI OE30TIACHOTO OOpaIleHUs] ¢ BEUISCTBAMH B OBITY, TOBCETHEBHOM
KU3HU U B TPYJIOBOU JICATEIBHOCTH,

MOHMMAHMSI TIEHHOCTH TPaBUJ HWHJIMBUIYAJIBHOTO W KOJJIEKTUBHOTO 0€30IMacHOTO
TOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCIEACTBUNA M HENPUSTHS BPEAHBIX TPHUBBIYCK (YIOTPEOJICHHS aJIKOTOJIf,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOM KOMITETEHTHOCTU B y4e0OHO-UCCIIeI0BATEIbCKOM
NESTEHFHOCTH,00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUAX JACSITCIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3Y4YEHHUIO0 MpOodecCHil pa3uyHOTO poja,B TOM YHCIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPyJA0BOH JACSITCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHANBUIYAJILHONW TpaeKTOpUH 0Opa3oBaHus, Oyaymien
npodeccun U peaau3aiui COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEN 0011eCTBa,;

6) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH 11eJ1ecCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaK MCTOYHHKY CYIIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MMOHUMAaHMS TJIOOAIBHOTO XapakTepa SKOJIOTHYECKUX MPOoOJIeM, BIHSHHUS AKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH MCIIOJIB30BAHMS JOCTHXKCHUN XUMHH JIJISl PEIICHHUS] BOTIPOCOB
PaIrMoOHAIBFHOTO TIPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPHATHS JCUCTBUH, NMPUHOCAIIUX BPEI OKPYKAIOIIEH NPHPOTHOW cpene,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TMOCIAEACTBUS MPEANPUHUMACMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Ms Pa3BUTOTO HKOJOTHYECKOTO MBINUICHUS, JKOJOTMYECKOW KYJIbTYphI, OIIBITA
NESTEIPHOCTH  AKOJOTHYECKOHW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00IIeCTBEHHOM MTPaKTUKU;

MOHUMAaHHS CHeMU(PUKA XUMUU KaK HayKd, OCO3HaHus €€ poiau B (GOPMUPOBAHUU
paIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU LIEJI0CTHOTO MPEJICTABICHUS 00 OKPYKaoIeM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny mpooIeM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU MJIi COBPEMEHHOW IMBUIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOM POJM B CO3/aHUU HOBOM 0a3bl MaTepHalbHOM
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTHUeCKOM, TMHUIIEBOM H HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEAUIIHUHBI,
o0ecrevYeHny YCIOBHM YCIENIHOTO TPYya M AKOJIOTHUECKH KOM(MOPTHOM KU3HU KAXKJIOTO 4JIeHA
00I111eCTBA;

€CTeCTBEHHO-HAYYHOH TpaMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB  IO3HAHUSA,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOTy4YaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBJICHUN OKPYXKAIOIIETO0 MHUpA U MPOUCXOMAANIUX B HEM H3MEHEHUH,



YMEHHUS JIeIaTh 000CHOBAHHBIC 3aKIIFOUEHUST HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIUXCS TAHHBIX
C TEJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMUYECKHIE 3HAHUS IS PEIICHUS TIPOoOIieM B
pEATbHBIX KU3HEHHBIX CHTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIEA0BATEIBCKON IeATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUI0O M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHUM C JKH3HCHHBIMHU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSM TPy/ia B Pa3IMUHBIX chepax MPoPecCHOHATHHON e TSIEHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOEHHsS Y4yeOHOro mnpeamera «XHMHs» Ha YpPOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIe JUISI (OPMHUPOBAHUS MHPOBO33PEHUS] OOYYAIOMIMXCS MEXIUCIUIUIMHAPHBIE
(MexTnpeMeTHbIE) OOLIeHAYYHbIE TOHATHS, OTPAKAIOIINE LIEJIOCTHOCTh HAyYHOU KapTUHBI MUpa
158 CHCIII/I(l)I/IKy METOJ0OB IIO3HAHMUA, I/ICHOJ'II)3yeMBIX B €CTCCTBCHHBIX HaYKaX (MaTCpI/Ifl, BEUICCTBO,
SHeprusi, sIBJCHHUE, MPOLECC, cUCTeMa, Hay4YHbIH (DaKT, MPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHHEe, U3MEPEHHE, SIKCIICPUMEHT U JIPYTHE);

YHHUBEpCcaJbHbIe yueOHbIE AeHCTBUS (T03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
obecnieunBaronue GopmMupoBanre GyHKITMOHATHHON TPAMOTHOCTH M COITUATBHON KOMIIETEHITUN
00yJaroIMXcs;

CIOCOOHOCTh ~ OOYyYalONIMXCS ~ KCIOJIb30BaTh ~ OCBOCHHBIE  MEXIUCIUTUTHHAPHBIC,
MHPOBO33PCHUECKHE 3HAHUS W YHUBEpPCAJIbHBIC Y4YCOHBIC NEHCTBHS B IIO3HABATCIIBHOW U
COILMAJIBHOM MPAKTHUKE;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB.

MeranpeaMeTHbIE pE3yJAbTAaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMH ICHCTBUSIMU.

OBJjajieHHe MO3HABATEJILHBIMH YHUBEPCAJIbHBIMHU YUeOHBIMH 1€ CTBUSIMHU
Ba3oBble JJornueckue neiicTBus:

CaMOCTOSITENIBHO  (OPMYNIHUpPOBaTh M AKTyaJU3UpOBaTh MPOOJIEeMY, BCECTOPOHHE &
paccMaTpuBaTh;

OTpENeNATh LEeNH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HUX JIOCTHKEHUS,
COOTHOCHTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIIOJIb30BaTh MpPU OCBOGHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS — BBLIACTATH
XapakTepHble TMPU3HAKK TMOHSATHH ¥ YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME MOHITUS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCU(UKALIMY BEIIECTB U XMMHUECKUX PEAKIIHiA;

yCTaHaBIUBATh MPUUMHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SBICHUSMU;

CTPOMTH JIOTHUECKUE PACCYXKJEHUs (MHIYyKTUBHbIE, A€AYKTUBHBIE, IO aHAJIOTUN), BBISBIAThH
3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpUBAEMbIX SBICHHSX, (POPMYIHPOBATh BBIBOJBI U
3aKJIFOUEHUS;

IPUMEHATH B Ipollecce MO3HAHMS, UCMOJIb3yeMble B XMMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIeNH, TPeoOpa30BbIBATH MOJIEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CMMBOJI) 3JIEMEHTa,
XUMU4eckass (QopMmyna, ypaBHEHME XUMHUECKOM peakuu — TpU pPELlIeHUH Y4eOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 337a4, NMPUMEHSATh Ha3BaHHBIC MOJICJbHBIE MPEICTABICHUS
JUISL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIH.

Ba3oBble ucciaenoBate/LCKe JelicTBUA:
BJIAJIETh OCHOBAMH METOJ0B HAyYHOI'0 NTO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKLIHIA;



dopmynupoBaTh LENM MW 3aJa4d  UCCIEAOBAaHMS, WCIOIb30BATh IOCTABJICHHBIE |
CaMOCTOSITEIIBHO CPOPMYTUPOBAHHBIE BONPOCH! B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CaMOCTOATEIBHOIO IUIAHUPOBAHUS U IPOBEACHUS YUYEHHUECKHUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IpPOIecca, CaMOCTOSTEIFHO
IIPOrHO3UPOBATh €ro pe3yapTaT, (OpMyIUpOBaTh OOOOIIEHHS U BbBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
paborte;

MPUOOpETaTh OMBIT YYCHUICCKOW HCCIEIOBATEIIBCKOM W TMPOSKTHON JIeATEIBHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY ITOMCKY METOJOB pELICHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

Pa6ora ¢ undopmanmueii:

OpUEHTUPOBATbCA B  pPA3JIMYHBIX HCTOYHMKAX HMHQopManuu (Hay4HO-TIOMYJsIpHas
JuTepaTypa XMMHYECKOIO COJepXaHHs, CIpaBOYHble mocoOusi, pecypchl HMHTepHera),
aHAJIM3UPOBaTh MH(GOPMALMIO Ppa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl U TPUMEHATh pPA3IUYHBbIE METOJBI TMPHU TOUCKE U OoTOOope
nH(popmMalry, He0OX0AUMOM /1JIs1 BBITIOTHEHUS YU€OHBIX 33/1a4 ONpeAeEHHOTO TUIIA;

MprOOpeTaTh OMBIT HCIOJNB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH W
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (OpMy MpejacTaBiIeHUs HH(popManuu (CXeMbl,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAyyHBIH S3bIK B KauecTBE CpEACTBA MpH paboTe C XUMUYECKOH
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH.

OBnageHHe KOMMYHHKATUBHBIMHM YHHBEPCAJIbHBIMH Y4eOHBIMH 1eHCTBHSIMU

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCY:KIAae€MOU TEMbI B XOJ€ JIUaiora W/Wil TUCKYCCUU,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C Mpe3eHTAalMel pPe3yJIbTaTOB I03HABATENILHON [EATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHUYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa M (POpMYIHpOBaTH BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUH MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

OsiiaieHne peryisTHBHBIMH YHHBEPCAIbHBIMHU y4eOHbIMHU JAeiCTBUSIMH

CaMOCTOSITEJIBHO IUIAHUPOBaTh U OCYLIECTBISATh CBOIO IO3HABATENIBHYIO JESTEIbHOCTD,
ompenenss e€ Leau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/ularaéMblii aJITOPUTM JIEHCTBUM NMpPU BBHIIOJHEHUU YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3hHEeKTUBHBIN CIOCOO UX pEIIeHUs ¢ YUETOM MOIyUYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

INNPEJIMETHBIE PE3YJIbTATDBI
10 KJIACC

Hpe[[MeTHLIC pe3yJIbTaTbl OCBOCHHA  KYypCa «Opr AaHUYCCKasds XHUMUA»  OTpaXaroT:
C(bOpMI/IpOBaHHOCTB HpCIICTaBJ'ICHI/Iﬁ 0 XHMMYECKOM COCTaBIIAOIICH CCTGCTBGHHO-H&Y‘IHOIZ
KapTUHbBI MUpaA, POJIM XUMHUH B INO3HAHUU SIBIICHUM npupoanl, B (I)OpMI/IpOBaHI/II/I MBIIIJICHUA U



KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a/Jad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIArarouiue
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTromMa, MOJIEKYJIa, BAJICHTHOCTS,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Gopmyna (pa3BépHyras u
COKpaméHHas), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIJICPOJHBIA  CKEIeT,
(GYHKIIMOHATBHAS TPYIIIA, PagUKal, U30MEpHs, W30MEPbl, TOMOJIOTHYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPOIBI, KUCIOPO U a30TCOJEpKAIINEe COCAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COCTUHEHNS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPraHUYECKUX
BemectB A.M. bByriepoBa, 3akOoH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMs, JEKallhie B OCHOBE MOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJIICHUM, (DAKTOJIOTHUECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUU U 0€30MaCHOM HCIIOJIb30BAHUU BAKHEHUIITUX OPTAaHUUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JEATETHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKU TIOHITHH, YCTaHABIMBATh
WX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOINIME MOHSTHS MIPY ONTUCAHUHU COCTAaBa, CTPOEHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIH30BATh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHON) POPMYJT OpraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIIMN, M3rOTaBJIMBATh MOJCIIA MOJICKYJ OPraHMYECKHX BEIIECTB
JUTSI WULTIOCTPAITAN UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOopMUPOBAaHHOCTh YMEHUM yCTaHABIMBATh MPUHAJIC)KHOCTh M3YyYEHHBIX OPraHMYECKHX
BEIIECTB IO MX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY KIIacCy/TpyIIe COEIUHEHHM
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIKAlllhue COEAUHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), /1aBaTh MM Ha3BaHus 1Mo cuctemarudeckod HomeHkiatype (IUPAC), a Taxke
MPUBOJIUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKHUX BELIECTB (ITWUJIEH, MPOIMUJIEH,
alleTWJIeH, STHJICHIJIUKOJb, TIUIEPUH, (QeHosd, (QopManbIerui, aneTaibAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTeapuHOBAs KHUCIIOTa, TJIOK03a, (pYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

chOpPMUPOBAHHOCTh YMEHHUS OMPEICNATh BUABl XUMHUYECKOW CBS3M B OPraHUYECKHX
coeMHEHUsX (OJIMHAPHBIE U KPATHBIE);

cOpPMUPOBAHHOCTh YMEHHSI MPUMEHSTH IOJOKEHHUS TEOPUU CTPOCHHSI OpPraHMYeCKUX
BemecTB A.M. byrnepoBa st 00bsSICHEHHS 3aBHCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu3OBaTh COCTaB, CTpOEHHE, (QU3UYecKue u
XUMUYECKUE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH PA3IMYHbBIX KJIACCOB OPTAaHUYECKHUX BEIIECTB
(MetaH, STaH, STWJICH, MPONUWJEH, aneTwieH, OyraaueH-1,3, MerunOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TIIMLIEPHH, (EHO, alleTalbIerul, MypaBbHUHAs U YKCYCHas
KHUCIIOTBI, TIIOKO3a, Kpaxmall, LeJIioNio3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUU C
WCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HICTOYHUKHU YTIIEBOJOPOIHOTO CBHIPhS (HEPTH,
MIPUPOHBIN Tra3, yroib), CIOCOOBI WX MEPEPadOTKU U MPAKTUUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHUI IPOBOAUTH BEIYMCIICHUSI 10 XUMUYECKUM ypaBHEHUSIM (MacCCHhI,
00Bb€Ma, KONMMYECTBAa HMCXOJHOTO BEIIeCTBA WM MPOAYKTa PEaKIUU MO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WJIH MPOTYKTOB PEAKIUN);

chOpPMUPOBAHHOCTh YMEHUN BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, UCIOJIb3yEeMbIX B XUMHHM TPU HU3YYEHUM BEIIECTB M XUMHYECKUX SIBJIICHUM
(mabnromeHue, W3MEpEHUE, OKCIEPUMEHT, MOJEIUPOBAHKE), WCIOIb30BaTh CHUCTEMHBIC



XUMUYECKUE 3HAHUS [Tl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOIOATh MPaBWIA MOJH30BAHUS XUMHUYECKOW TOCYAOH H
nabopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBmiia 0OpaIleHUs ¢ BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh yMEHHH IJIAHUPOBATH M BBINIOJIHATH XUMHUYECKHUH SKCIIEPUMEHT
(mpeBpalieHnss OPraHunYecKUX BELECTB IPU HAarpeBaHUM, MOJIYYEHHE ITHJIEHA U U3YYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEAaKUMU OpPraHMYECKUX BEILIECTB, JEHaTypalus OelKoB Ipu
HarpeBaHMH, IIBETHBIC PEAKIMU OEITKOB) B COOTBETCTBHU C MPABHIAMH TEXHUKH OE30MACHOCTH
npu OOpalleHuH C BEIIECTBAMH M J1a00OpPaTOPHBIM O0OPYAOBAaHUEM, MPEICTABIATH PE3YIbTATHI
XMUMHMUYECKOTO D3KCIepUMEHTa B (OpME 3alucu YpaBHEHUH COOTBETCTBYIOLIUX pEaKIUil u
(hopMynupoBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YJbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3MPOBATh XMMHUYECKYI0 HH(OpMAIHNIO,
MOJIy4aEMYI0 U3 Pa3HbIX HICTOUHUKOB (CpeCTBA MaccoBOM MHpopMaluu, HTEpHET U IpyTrux);

cOpMUPOBAHHOCTh yYMEHUH COOMIOJaTh MpaBHJIa SKOJOTMYECKH 1IeJIecCO00pa3HOTo
MOBEACHNUS B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllel MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX OpPraHMYECKUX BellecTB, MoHMMas cMbici mnokaszarens [1JIK, moscHsATe Ha
npuMepax crocoObl YMEHBIIEHHUs] U NMPEJOTBPAIICHNUS X BPEAHOTO BO3JECUCTBUS HAa OpPraHU3M
YeJI0BEeKa;

JUIs 00ydJalolUXCsl ¢ OTPaHUYEHHBIMA BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMMO3HAHUS BEUIECTB U XUMUYECKUX SBJICHUII;

JUIA CIETBIX U CIA00BUIAMIMX OOyYAIOMIMXCS: YMEHHE HCIOIb30BaTh PENbeHO TOUECUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mist 3anucu XuMudeckux Gopmy.

11 KJJACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OO0Ias 1 HeopraHudeckass XUMHUSD OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUI: O XUMHUUYECKON COCTABIISIFOIIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIM XUMUU B TIO3HAHUU SIBJICHHUH MPUPOJIBI, B (OPMUPOBAHUU MBIIIICHUS H
KyJIbTypbl JIMYHOCTH, €€ (QYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOW IS PEIICHHS
MPAKTUYECKUX 3aJa4 M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MPUPOIHOM Cpese;

BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJAraroniue
MOHATHSA (XMMHYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3IIeKTpOHHBIC OpOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTCIICHb
OKHCJICHUs, XUMHYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, MeTa/UIMYecKas, BOJOPOIHA),
KpUCTaJUIMYECKas  pelI€TKa, TUMBl XHMHYECKUX  PEaKIUi, pacTBOP, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, DJICKTPOJUTHYECKAs TUCCOLMAIMS, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKONH  peakluy, XHMHYECKOE€ pPAaBHOBECHE); TEOpPHMM H  3aKOHBI  (Teopus
3JIEKTPOJIUTHYECKON AuccolManuu, nepuoanueckuii 3akoH J[.M. MengeneeBa, 3akoH
COXpAaHEHHUs MAacChl BEILECTB, 3aKOH COXPAHEHUS W MPEBPAIEHUS SHEPIHUU MPU XUMUUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMHUHU, MHPOBO33pPEHUECKHE 3HAHUS,
JeXalMe B OCHOBE TIOHMMAHMS TPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SIBIICHHH,
(akToNOrNUecKue CBeIEHUsI O CBOMCTBAX, COCTaBe, MOJYyYCHHH M OE30MacCHOM HUCMOJIb30BAHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIESATEIHHOCTH YEIO0BEKa;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPHU3HAKU TOHITHUI, YCTaHABIUBAThH
X B3aUMOCBS3b, HCMOJIb30BATh COOTBETCTBYIOIIUE MOHATHS IPU ONMUCAHUM HEOPraHUYECKUX
BEIIECTB U UX MPEBPALLECHUN;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BAaHUS OTMEIBHBIX HEOPTAaHWYECKUX BEIIeCTB (yrapHbId Tas,



YIJIEKUCIIBIN Ta3, aMMUaK, TaméHas M3BECThb, HEram€éHas M3BECTb, MMUTbEBas COAA, IMUPUT U
JpyrHe);

c(OPMHUPOBAHHOCTh YMEHHUI OIpPENENATh BAICHTHOCTh M CTENCHb OKUCICHUS XUMHYECKUX
AJIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO COCTABAa, BUJ XUMHUUYECKOH CBSI3U (KOBAJIEHTHAsl, MOHHAS,
MeTaJyIn4yecKasi, BOJOPOJHAsl) B COCAUHEHUSAX, TUIl KPUCTAIUIMYECKONH PEHIETKHM KOHKPETHOTO
BElLECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUU YCTaHABIMBATH MPUHAUIC)KHOCTh HEOPraHMUYECKHX BEUIECTB
10 WX COCTaBY K OMpPEAeNEHHOMY KJIacCy/TpyIe COCTUHEHUH (MPOCThIe BENIECTBA — METAIUIBI U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

cOpPMHUPOBAHHOCTh YMEHH pacKpbIBaTh CMBICT Mepuoaudeckoro 3akona JI.U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKT€pPU30BaTh NIEKTPOHHOE CTPOEHUE aTOMOB XMMHYECKHUX
anemeHTOB 14 nepuooB [lepuoanueckoit cucrembl xumuaeckux snementoB .M. Menneneesa,
UCIIOJIB3Ys TMOHSITHUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECKHE YPOBHMY», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX AIEMEHTOB U UX COETMHEHUI 110 epuoaaM 1
rpynnam [lepuoandeckoil cuctemsl xumuyeckux iemeHToB .M. Menneneesa;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMHUCHIBaTh) 00IIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX KIACCOB, MOJATBEP)KJATh CYIIECTBOBAHHWE N'€HETHUECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBI0 YPaBHEHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIINH;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMHUYECKUE PEAKIUU 10 pa3IMuHbIM
Mpu3HaKaM (YUCITy W COCTaBy pPEarupyroIIuX BEIIECTB, TEINIOBOMY J3(PQEKTy peakiuH,
M3MEHEHHUIO CTENEHel OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIMU, YIaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTABJIATh YPaBHEHUS pEaKUUi pa3IMYHbIX TUIIOB, MOJIHBIE U
COKpaIlEHHbIE YpAaBHEHHUs peakUUidl HOHHOTO OOMEHa, YUUTHIBas YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHI MPOBONUTH PEAKIIMH, TOATBEPXKIAIOIINE KaYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOPax HEOPraHUYECKUX BEILIECTB;

cOpMUPOBAHHOCTh YMEHHUH pPAaCKpBIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpPeICTBOM COCTaBIICHHSI 3JIEKTPOHHOTO OanaHca STHX PEeaKIHii;

c(OpPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XWMUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3acicTBus (nmpuniun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUECKHUE MPOLIECCH, JIEKAIINEe B OCHOBE
MPOMBIIIJICHHOTO TOJY4YEeHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CHOpPMHUPOBAHHOCTh
MpeJcTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHILHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh yYMEHUW TMPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHUEM TMOHSITUS
«MaccoBasi JIOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaknmax, Macchl BelecTBAa MM 00bEMaA Tra30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEakIMM BEIIECTB, TEIUIOBOTO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, TPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN COOIOAATh MpaBWJia IMOJIb30BAHUS XMMHUYECKOM MOCYIOH H
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHUs C BEIleCTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU TI0 BBITOJIHEHUIO TaO0PATOPHBIX XUMHUYECKUX OMBITOB;

cOpPMHUPOBAHHOCTh yMEHUW I[UJIAHHUPOBATh M BBIMONHITH XUMHUYECKHH JKCIIEPUMEHT
(paznokeHHe NEpOKCHIa BOAOPOJA B NPHUCYTCTBUM KaTalu3aTopa, OIPEIEIIEHUE CpPEJbl
PacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCATIHLHOIO MHIUKATOPA, BIUSHUE PA3IHMUHBIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeaKkIUu Ha



cynbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCIEPUMEHTATbHBIX
3adady I10 TEMaM «MeTtannel» u ((HeMeTaJIJIBI») B COOTBCTCTBHU C TIIpaBUJIIaMHU TCXHHUKHU
0€301MaCHOCTH MPH 0OpaIleHNH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIuIo,
[IOJIyYa€MYyI0 M3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JIPYTuX);

cOpMUPOBAHHOCTh yMEHHMH COOJIIOAATh IpaBHIA HKOJOTMYECKH IEIecO00pasHOro
IIOBCJICHUSA B 6I)ITy u TPYIIOBOI;'I ACATCIIBHOCTH B LECJIAX COXpaHCHHA CBOCIO 340POBbA U
OKpY’Karolllell MPUPOJIHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OoTpeIeIEHHBIX BEIIECTB, MOHMUMAas cMbIci nokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCIHOTO BOSHGfICTBI/I?[ Ha OpraHu3M 4€JIOBCKA,

JIIs 06yqa101111/1xcs{ C OrpaHUYCHHBIMH BO3MOXHOCTSAMU 3J0POBBA: YMCHHUEC IPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHWYCCKHUX ﬂBﬂeHHﬁ;

JUI CIETBIX U CIA00BUIAMIMX OOy4aIOIMINXCsA: YMEHUE HCIOIb30BaTh PEIbe)HO TOUCUHYIO
cucremy o0o3HaueHuii JI. bpaiins qist 3anucu Xumudeckux GopMyi.

IHOYPOYHOE IINTAHUPOBAHHUE

10 xaacc
Ne \ Tema
Pa3nea 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XUMHMH — 3 4
1 [Ipeamer opraHn4eckoil XUMHH
2 OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUSI OPTraHUYECKUX COCTMHEHU N
A.M.bytnepoBa
3 [TpuHnume! knaccuukauym opraHuYecKux coenuHeHnii. CuctemaTnyeckas u

MeXAyHapoaHAasi HOMEHKJIaTypa OpraHU4eCKUX COCIUHEHHM

Pasznesa 2. YrueBoaopoasi — 13 4.

4 Anxanpl. CTpoeHHUE, TOMOJIOTHYECKHUH Psiji, HOMEHKJIATypa, (U3NYeCKHue CBOKMCTBA.

5 Ankansl. U3omepust yriaepoaHoro ckeneta. HaxoxaeHue B pupojie, XMMUYECKUE
CBOMCTBA, MOJIyY€HUE U IPUMEHEHHUE.

6 Ankensl. CTpoeHHEe, TOMOJIOTUYECKHI psiJl, HOMEHKJIATypa, H30MEepHs

7 AnkeHbl. XUMHUYECKHUE CBOMCTBA, MOJYYCHUE U IPUMEHEHHUE

8 IIpaxmuueckasa paboma Nel. IlonydeHne STUIEHA U ONBITH C HUM

9 [Tonsarue 06 ankaguenax. Kayuayku. [lonyuenue, npuMeHeHne

10 Anxunbl. CTpoeHHe, HOMEHKJIATypa, XUMUYECKHUE CBOIMCTBA, NIPUMEHEHHUE

11 ApomaTtnueckue yriaeBoaopoabl. CTpoeHne, XMMUYECKUE CBOMCTBA, IPUMEHEHHE
12 Pemenue 3a1ay Ha HaXOXKACHUE MOJIEKYIIAPHOUN (POPMYIIBI YIIIEBOI0POIa O

MINpOAYKTaM Cropanusi, 1o €ro IJIOTHOCTU U MAaCCOBBIM JOJISAAM 3JICMCHTOB,
BXOJAIIHUX B €0 COCTaB

13 [IpupoHBIE HICTOYHUKY YIII€BOJOPO0B. [IpupoaHbIi 1 MOMYTHBIN He(TIHOM raspl,
UX COCTaB U HcIob3oBaHue. OXpaHa OKpYKarolLlel cpelbl Mpu HedrenepepaboTke
U TPAHCIIOPTUPOBKE HEPTENPOAYKTOB. AJIbTEpHATUBHBIE HCTOUHUKHU SHEPTHUU

14 PacyeTHble 3a7jaun IO YpaBHEHUSIM XUMHUYECKUX pEaKIni
15 Ypok 00600111eHNs U CUCTeMAaTHU3alluy 3HaHu# Mo TemaMm: "Teopust XkMHUYEeCKOTo
CTPOEHMS OPraHMuecKuX coeauHeHui", "Yrieronopoasr"
16 Ypox konmpons snanuii no memam: "Teopuss XUMUYECKOTO CTPOECHUS
P D

OpraHMYecKUx coenuHenuit”, "Yriesoaopoab"”

Pa3nea 3. Kuciaopoacoaepskamue opranudeckue coequHenust — 13 4.

17 Crnuptsl. OnHOATOMHBIE CIIUPTHI Ha IPUMEPE MeTaHoJa U 3TtaHojia. CTpoeHue,
HOMEHKJIATypa, CBOMCTBA, IPUMEHEHHE




18

MHoOroaToMHbI€ CIIUPTHI HA IPUMEPE ATUIICHTIIMKOIS U rinuepuHa. Cocras,
CBOMCTBA, IPUMEHEHUE

19 ®enou. Ctpoenue, HOMEHKJIaTypa, CBOMCTBA, MPUMEHEHUE

20 Anpaeruapl. CTpoeHre, HOMEHKJIATypa, CBOMCTBA, MPUMEHEHUE

21 KapOoHOBBIC KHCIIOTHI. YKCYCHAsI KUCJIOTA KaK MPEICTAaBUTENb MPEACTbHBIX
OJIHOOCHOBHBIX KapOOHOBEIX KHCIOT. CTpOCHHUE, HOMEHKIIATypa, CBOKCTRA,
MIPUMCHCHHE

22 Ipaxmuuecxas paboma Ne2. TlonydeHre YKCyCHON KHCIOTHI H U3YUCHHUE €€
CBOICTB

23 CreapuHOBasI ¥ OJICMHOBAS KUCJIOTHI KaK IMPEJACTABUTEIH BBICIINX KapOOHOBBIX
KHCITIOT. MblJIa KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

24 Kupst

25 Yrnesonpl. Kinaccudukarms, cBoiicTBa

26 Caxapo3a

27 Kpaxmai u 11e/miro103a Kak IprupoTHbIC TTOJTUMEPhI

28 Ypox 060011eHns B cucTeMaTH3aluy 3HaHui 1o teme: "Kucmopoacoaepxanine
OpraHNYecKre BEIeCTBa

29 " Ypox konmpons 3nanuii no meme: "Kucnopoacoaepkamue OpraHnuecKue

BemiecTtsa"

Pasznea 4. A3orconeprkaiye oOpranHnyeckue coeiuHeHus — 3 4.

30 [TonsiTne 06 aMUHAX M WX TPUMEHEHUN
31 AMMHOKHCIIOTEHI.
32 benku xak mpupoaabie nosmmMepsl. CTpoeHHE, CBOMCTBA

Pasznes 5. BbicokoMoJieKyJIsIpHbIe COeTUHEHUA — 2 4.

33 OcCHOBHbIE IOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX coeinHeHui. [TnactMacchl
34 Kayuyku. Bonokna
MNOYPOYHOE IIJTIAHUPOBAHHUE
11 kaace
Ne \ Tema
Teoperudyeckne 0CHOBbI XUMHMHU — 14 4,

1 CoBpeMeHHast MOJIeNIb CTPOEHHSI aToMa

2 DneKTpoHHAass KOHPUTYypalus aTOMOB

3 [Iepuoanueckas cuctema xumudeckux 3neMeHToB /. 1. Menneneesa u yueHue o
CTPOEHUH aToMa

4 OcHOBHBIE BUJIbl XUMHUYECKOH CcBsI3U. MexaHN3Mbl 00pa30BaHus XUMHUECKOH CBSI3U

5 Crenens okucienus. Kpucramimueckue pemeTku. BemecTBa MOJIEKYyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI.

6 [TonsiTre o aucnepcHbIX cuctemax. MictuHHbIe pacTBOpHl. MaccoBasi 10J1s1 BElIECTBa
B pacTBOpe

7 Knaccudukaius 1 HOMEHKIIaTypa HEOPraHWUYECKUX COCTUMHEHUI

8 Knaccudukarus XuMHUIeCKUX peakiuid. 3aKOH COXPAaHEHHSI MAacChl BEIIECTB; 3aKOH
COXPaHEHHS U MPEBPAIICHNs SHEPTUU PU XUMHUECKUX PEAKITUIX.

9 Ckopoctb xumuueckux peakiuid. [Ipaktuueckas padota Ne 1. BiausiHue pazaudHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKON PEAKITHH.

10 OOpaTUMOCTh XMMHUYECKUX peakinii. XuMUYEeCKOe paBHOBECHE U CIIOCOOBI €T0
CMEILIEHHUS

11 DNEeKTpOoIUTHYECKas: quccouanus. BogopoaHblil mokas3aTelb

12 Peakuuu nonsoro ooMena. OKHUCIUTENHFHO-BOCCTAHOBUTEIHHBIE PEAKIIHH.

13 Ypok 000011IeHNs U CUCTeMAaTU3alluK 3HAHUN

14 Ypok KoHTpoJs 3HaHui o Temam: «CTpoeHne BemecTB", "XuMU4ecKre peakium




Paznen 2. Heoprannyeckasi xumus — 18 u.

14 OO01as XxapakTepUCTUKA U CIIOCOOBI MOJTyYSHHUS METAJUIOB. XUMUYECKHE CBOHCTBA
METaJJIOB

15 OOm1ast xapakTepUCTHKA METAJUIOB TTIaBHOU noArpymmsl IA-rpynnst [lepuonnveckoit
CHCTEMBI

16 OO01as XxapakTepUCTUKa METaJIOB Ti1aBHOM noArpynmsl [IA-rpynme
[Tepronuecko CUCTEMBI

17 Amomunuii. AM(poTepHBIE CBOICTBA OKCHJIA M THIIPOKCHU/IA ATFOMUHHUSL.

18 OO611as XapakTepUCTUKA METAJNIOB NOOOYHBIX MOATPYIIT

19 Pemienune pacueTHbIX 3a1a4. Pemenne SKCriepuMeHTaIbHBIX 33/1a4 110 TEMe
«Metamish»

20 Hewmerans

21 XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TaJIOT€HOB, Cephl, a30Ta, Gocdopa,
yriaepoja U KpeMHUs).

22 Oxcupl HEMETANITIOB

23 Kucnopoacoaepxaiiye KHCIOTHI

24 BogopoaHbie coeIMHEHNs] HEMETAJUIOB

25 [IpakTueckas padota Ne 2. PenieHune skcriepuMeHTaIbHBIX 3aa4 10 TeEMe
"Hemerannsr"

26 Heoprannueckue u opraHnyeckrue KUCIOThI

27 Heopranndeckne u opraHn4eckre OCHOBAHUS

28 Heopranunueckue u oprannyeckue am(poTepHble COETUHEHMS

29 ['eneTnyeckas CBs3b HEOPraHMYECKUX M OPraHUYEeCKHX BEIIECTB

30 Ypox 06001IeHHS 1 CHCTEeMaTH3alluy 3HAHUH 110 TeEMe

31 YPOoK KOHTPOJISI 3HAHUI TI0 TeME:

Pa3pen 3. XuMus 4 ;KU3HL — 3 4.

32 Ponbs xumuu B obecrieueHnr SKOJIOTHIECKOM, SJHEPIeTHIECKOM U MHUIIEBOM
0€30MMacHOCTH, Pa3BUTUU MEIULIMHBI

33 [IpencraBienust 00 OOMIKMX HAYYHBIX TPUHIIMIIAX MPOMBILIUIEHHOTO MOTY4YEeHUS
BAYKHEHIIINX BEIIECTB

34 | YenoBek B MUpE BELIECTB, MATEPHAJIOB M XUMUYECKUX PeaKIIUi

[IpoBepsiemble TpebGoOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenbHOM mporpammsl (10 kiacc)
Kon [IpoBepsieMble IpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTesIbHON MPOrpaMMBbl cpesiHero o01iero 00pa3oBaHus
pe3yiabTara
1 TeopeTnyeckne 0OCHOBBI OPraHUUECKONH XUMUHU

1.1 ChopMUpOBaHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTaBISIOIIEH

€CTeCTBEHHOHAYYHOH KapTHHBI MHpA, POJIM XMMHUU B MO3HAHUU SBICHUN
npupoasl, B (OPMUPOBAHMM MBIIUIEHUS M KyJIbTYphl JUYHOCTH, €€
(YHKIMOHATBHOH  TPaMOTHOCTH,  HEOOXOOUMOM  JUI  pELIeHHS
MPAKTUYECKUX 3a]a4 M OSKOJOTHYECKHM OOOCHOBAHHOTO OTHOLIEHHS K
CBOEMY 3/I0pPOBBIO U IIPUPOJIHOM cpenie




1.2

Biagenue cucreMoOlM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATr Ak0IINE MIOHATUSA (Monekyna, BaJICHTHOCTD,
3IEKTPOOTPULATENIBHOCTD, CTEIIEHb OKUCIICHMS, XUMUYECKasl CBSA3b, MOJIb,
MOJIIpHAsE ~ Macca,  MOJSpHBIA ~ 00BbEM,  YIVIEPOAHBI  CKEJeT,
(byHKIMOHATBHAS rpymnmna, paaukai, u3oMepus, H30MEDHI,
TOMOJIOTHYECKUM  psJl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOI- U
a30TCOJIEpKaAIl€ COEOUHEHMs, OMOJIOrMYecKd AaKTUBHBIE BeEIIECTBa
(yrneBonpl, JKUpBI, OEIKH), MOHOMEp, NOJHMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHHUs); TEOpPUM U  3aKOHBl (Teopus
XUMHUYECKOTO CTpOEHUsi opranuueckux BemectB A.M. byrineposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOJIOTrHYECKHE
CBEIECHMSI O CBOHCTBaX, COCTaBe, TMOJIY4eHMH U  0e30IacHOM
WCII0JIb30BAHNHU BAKHEHIIMX HEOPTaHMUECKUX U OPraHMYECKHUX BELIECTB B
OBITY U IPAKTHUYECKOM AEATEIbHOCTH YeJIOBeKa

1.3

CpopMHUPOBAHHOCTh YMEHUN BBISIBJISITH XapaKTEPHbIC MPU3HAKK TIOHSTHIA,
YCTAaHABJIMBATh HMX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIHE
MOHATUS TPU  ONHCAHUU COCTaBa, CTPOCHUS M  MPEBpaIlCHUU
OPraHNYEeCKUX COCTMHEHUN

1.4

c(hOpMUPOBAaHHOCTh YMEHHI HCIIOJIH30BATh XUMUYECKYIO CHMBOJIUKY JJIS
COCTaBJIEHUA MOJIEKYJISIPHBIX 51 CTPYKTYPHBIX (pa3BepHyTOH,
COKpamieHHOW) (opmMya  OpraHWYECKMX  BEHIECTB M ypaBHEHUU
XHUMUYECKUX DPEaKIUi, M3rOTaBIMBaTh MOJIETH MOJIEKYT OpPraHUYeCKUX
BEIIECTB Uil WLTIOCTPAIIMA WX XUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS

1.5

CdopmupoBaHHOCTH YMEHUU yCTaHaBIIMBAaTh MIPUHA/IIEKHOCTD
M3YYEHHBIX OPTraHMYEeCKHX BEIIECTB IO HMX COCTaBy U CTPOEHUIO K
oTpeJieNIeHHOMY Kiaccy (Tpyrie) coeluHeHui (YrieBoJopo/ibl, KUCIOPO.T
U a30TCOJEPXKAIME COEIUHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS),
JaBaTh UM Ha3BaHUS 1Mo cucteMarnyeckoi HomeHkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh YMEHHUS ONpPENENATh BUABI XMMHUYECKOH CBS3HM B
OpPraHUYECKUX COCIUHEHUSIX (OJMHAPHBIE U KpaTHbIE)

1.6

C(I)OpMI/IpOBaHHOCTb YMCHHA HNPUMCHATH: IIOJIOKCHUSA TCOPHUU CTPOCHUA
OPraHu4CCKuX BCIICCTB AM. BYTJ'IepOBa JJIA OOBSICHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUs, 3aKOH COXPAaHCHHA MACCHI
BCIICCTB

yl"J'IeBOI[OpOI[LI. Kchopoz[coz[epn(amHe n a30TCOACPIKAIIUC
OpraHU4Y€CKUC COCAUHCHU . BBICOKOMOJ'IGKYJI}IpHBIe COCAUMHCHUA

2.1

C(I)OpMI/IpOBaHHOCTB yMeHPIfI MMPpUBOJAUTH TPUBHUAJIbHBIC Ha3BaHUA
OTHACJIIbHBIX OPraHUYCCKHUX BCHICCTB (3TI/IJ'IGH, IMPOIUJICH, AalCTUJICH,
OTUJICHTJIMKOJIb, TJIMOCPUH, q)eHOJ'I, (I)OpMaJ'IBI[Cl"I/II[, alcTalIbACTu I,
MYpaBbUHasd KHCJIOTA, YKCYyCHad KHUCJI0Ta, OJICKMHOBAas KHCJIOTa,
CTCApHUHOBAA KHCJIOTA, I'NIFOKO34, (I)pYKTOSa, Kpaxmall, [eJUIr0JI03a, FJII/II_II/IH)

2.2

C(I)OpMI/IpOBaHHOCTB yMeHHf/'I XapakTCpu3oBaTtb  COCTaB, CTPOCHUC,
(I)I/I3I/I‘-IGCKI/IC U XMMHYECKHE CBOMCTBAa TUIIHUYHBIX HpeﬂCTaBHTeHeﬁ
Pa3JIMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB (MeTaH, O9TaH, OJTHWJICH,




MpONUJIeH, ameTwieH, Oyramued-1,3, MerunOyraguen-1,3, OenHsou,
METAaHOJ, STAHOJ, STHJICHTJMKOJb, TJIMIECPHH, (EHOJ, aleTaabIeru/,
MypaBbMHAass W YKCYCHas KHCJOTBI, TJIIOKO3a, Kpaxmall, IIeJUII0JI03a,
aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMUPOBaHHOCTh YMEHHUS WILIIOCTPUPOBATh T'E€HETHYECKYIO CBS3b
MEXIy TUIIMYHBIMA IIPEICTABUTEIAMHA PA3JIMYHBIX KIACCOB OPraHMYECKUX
BEILECTB YPABHEHUSAMH COOTBETCTBYIOIIUX XUMHUYECKHX PEaKUHUd C
UCII0JIb30BAHUEM CTPYKTYPHBIX POpPMYII

2.4

CdhopmupoBaHHOCTH YMEHUS XapaKTEePU30BaTh HMCTOYHHUKHU
YTIIE€BOJIOPOTHOTO CHIPhsi (He(Th, MPUPOIHBINA Ta3, Yrojib), CIIOCOOBI HX
nepepaboTKH U MPAKTHYECKOE MPUMEHEHHUE MPOAYKTOB IepepaboTKH

XUMHS U KU3Hb. PacueTsl

3.1

CpopMHUpPOBAaHHOCTH YMEHUM BIJIAJIETh CHUCTEMOW 3HAHMK OO0 OCHOBHBIX
METOJIaX HAYYHOTO ITO3HAHMSI, HMCTOJB3YEeMBbIX B XUMHH TPH H3YUYCHUU
BEIIECTB W  XHMHYECKHX sBJICHWN  (HaOmomeHue, W3MEpEHHeE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE), UCIOJIb30BaTh CHCTEMHBIE XUMUUYECKUE
3HAHUS JUIsSl IPUHSTHSI PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaITUsX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHECHUEM

3.2

ChopMHpOBAaHHOCT,  YMEHUW  COONIOAATh  TIpaBUJia  TOJIH30BAHUS
XUMUYECKONW TIOCYIOM W J1abopaTopHbIM O00OpPyIOBaHHEM, a TaKKe
MpaBHjIa OOpAIEeHUs ¢ BEHIECTBAMH B COOTBETCTBUHU C MHCTPYKIHUSMHU TIO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHX OIBITOB

3.3

CdhopMHUpPOBAHHOCT, yYMEHHH IUIAHUPOBATh M BBIMOJHSATH XUMHUYECKUM
SKCIIEPUMEHT (TpEeBpallleHus] OpPraHUYeCKUX BELIECTB IPH HarpeBaHUH,
MOJIy4YeHUE JTUJICHA W HM3YYEHHE €ro CBOWCTB, KAU€CTBEHHBIC pPEaKlUU
OpraHMYECKUX BEIECTB, JeHATypalus OCJIKOB MpPU HAarpeBaHUU, I[BETHHIC
peakuuu OelKOB) B COOTBETCTBUU C IPAaBHJIAMU TEXHUKU O€30MaCHOCTHU
npu OoOpalleHMH C BEIIeCTBAMH U JIaDOpaTOPHBIM 000PYIOBaHUEM;
IPENCTABISTh PE3YIbTaThl XMMHUYECKOTO dKCIIEpUMEHTa B (OpMeE 3aIlucu
ypaBHEHUN COOTBETCTBYIOIIUX peakuuid u (GopMyIupoBaTh BHIBOJABI Ha
OCHOBE ATHX PE3yJIbTaTOB

3.4

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ INpOBOAXUTL BBIYUCIICHUSA II0 XHUMHUYCCKUM
YpaBHCHHUAM (MaCCbI, O6’beMa, KOJINYCCTBaA HCXOOHOI'O BCIICCTBA MM
IMPOAYKTA pCaKIUHU 110 U3BECTHBIM MACCC, 06"beMy, KOJIMYCCTBY OJHOI'O U3
HNCXOOHBIX BCUICCTB UJIK ITPOAYKTOB peaKI_II/II/I)

3.5

ChopMUpOBaHHOCTh YMEHMH KPUTHYECKH AaHaJIU3UPOBATh XMUMHUYECKYIO
UH(pOpMaLIKIO, TOTy4aeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpeacTBa MaccoBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTH yMEHHMH  coOmronaTh MpaBHUia  HKOJOTHYECKU
11e51eco00pa3HoOro MoBeACHUs B OBITY U TPYAOBOM NEATENBHOCTH B IIEIAX
COXPAaHEHHUs CBOETO 3/I0pPOBbS M OKPYKAIOIIEW NPUPOTHON Cpelnsl,
OCO3HABaTh ONACHOCTh BO3JCUCTBHSI HA KUBBIE OPraHU3MBbl OIIPEIEIIEHHBIX
OpraHMYecKUX BEIEeCTB, MOHMUMas cMblca nokaszarens IIJIK (mpenenbHO
JOMyCTUMON  KOHIIEHTpALlMU), TMOSCHATh Ha MpUMepax CHOCOOBI
YMEHBILIEHUS U NIPEAOTBPAILLEHUS UX BPEIHOTO BO3JEHCTBUSA HA OPraHU3M




YCI0BCKa

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUSI OCHOBHOM

obOpazoBatenbHOU mporpammel (11 kmacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTta

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMBbl CPETHET0 00IIEeT0 00pa30BaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Bnagenne cucteMol XMMUYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHITHS (XUMHUECKHUI 3JIEMEHT, aTOM, JJIEKTPOHHAs
obojiouka aroma, s-, P-, O-3JeKTpOHHBIE OpOWUTATM aTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTETICHh OKHCIICHHUS,
XUMUYECKass CBs3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIA 00BeM,
KpUCTAJUTMYECKasl PelieTKa, TUIbI XUMHUYECKUX PEaKIuid (OKUCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIE, JK30- MW DJHJAOTEPMHUYECKHE, PEAKIIMd HMOHHOTO
oOMeHa), pacTBOpP, AJIEKTPOJUTHI, HEIIEKTPOJMTHI, SJICKTPOJIUTHYECKAS
JUCCOITMAINSA, OKHCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XHMHYECKOM
peakuuy, XUMUYECKOE€ paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpHs
AJIEKTPOIUTHUECKONM  auccoumarnuu, Ilepuonmueckuit  3akon .U
Menneneena, 3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (HAKTOJOTUUECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, TIOJIYYCHHMHM W O€30MaCHOM HCITOJb30BAHUH  BaKHEHIITHUX
HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTHYECKOW NEATEIbHOCTH
JelroBeKa

1.2

ChopmMupoBaHHOCTh YMEHUW BBISBIATh XapakTepHble MPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX TOHSATHUNA, TPUMEHITH COOTBETCTBYIOIINE
HOHSITUSI TIPU ONMKMCAHUU CTPOCHMSI U CBOWCTB HEOPTaHUYECKUX BELIECTB U
UX TPEBpAllleHUN; BBIABIATH B3aUMOCBSI3b XHUMHUYECKUX 3HAHUUH C
HOHSTUSIMU U TIPEJICTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB

1.3

BrnageHnue OCHOBHBIMH METOJAaMH HAay4yHOTO TIO3HAHMSI BEIIECTB U
XUMHYECKUX  SBICHUM  (HaOMIofeHWe, U3MEpeHHe, OSKCIIEPUMEHT,
MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb  BAJICHTHOCTb MW CTCIICHDb
OKHUCJICHUA XUMHUUYCCKUX JJICMCHTOB B COCAMHCHHAX PA3JIMIHOIO COCTAaBa,
BUJI XHUMHYECKOH CBS3U (KOBaJ'IeHTHaH, HOHHasA, MCTAJJINYCCKasd,
BO,Z[OpO,[[HaH) B COCINHCHUAX, THIT KpHCTaHHquCKOﬁ peHICTKU
KOHKPETHOTO BCIICCTBA (aTOMHaH, MOJICKYJIApHA, HOHHAas,
MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONPCHACIIAThL XapaKTCp CpeIabl B BOIHBIX
pacTBOpPaAX HCOPraHMIYCCKUX COCIUHEHMI

1.6

CdhopmupoBaHHOCTH YMEHUS KIACCUPUITUPOBATH XUMUUECKUE PEAKIIHH 110
pa3IMYHBIM TpHU3HAKaM (YHUCIy U COCTaBy pearupyroliux BEIIECTB,
TerioBoMy 3G¢eKTy peaklud, U3MEHEHHIO CTEeleHEed OKUCICHHS




3JIEMEHTOB, 00OPAaTUMOCTH PEAKIMH, YYACTHIO KaTaau3aTtopa)

1.7

ChopmupoBaHHOCTH YMEHUH COCTaBISATh YPABHECHUS PEAKIMI Pa3IMUHBIX
TUTIOB, TIOJHBIC W COKPAICHHBIC YPAaBHEHHsI PEAKIU MOHHOTO OOMEHa,
YUHUTBIBAs YCIOBHS, IPU KOTOPBIX ITU PEAKIIUU UIYT 10 KOHIIA

1.8

ChopMUpOBaHHOCTh YMEHHMI TPOBOAWUTH PEAKIWH, MOITBEPIKIAIOIINE
KAaUeCTBEHHBIM  COCTAaB  PA3IMYHBIX  HEOPraHMYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIyTEM HOHBI, IPHUCYTCTBYIOLIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB

1.9

CpopMHUpPOBAaHHOCT, YMEHHUH pacCKphIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIMHA TIOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

CpopMHpPOBAaHHOCTP ~ YMEHHH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON Peakiluu OT Pa3IMUHbIX (PAKTOPOB

1.11

ChopMHpOBAaHHOCT, ~ yMEHHH  OOBACHIATH  XapakTep  CMEIICHUS
XMMHUYECKOTO paBHOBECHS] B 3aBHCHMOCTH OT BHEIIHETO BO3AECHCTBUSA
(npunnun Jle HlaTensbe)

OO6mrast 1 HeOpraHMUYecKass XUMHS

2.1

CdopMHupoBaHHOCTH YMEHHH pacKpbIBaTh cMbICH [leprnoandeckoro 3akoHa
HA.N. MenneneeBa W JAEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOUIYIO,
O0OBSICHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKIIUH

2.2

ChopMHpOBAaHHOCT, YMEHHUH XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKHUX JeEMEHTOB 1 - 4 meprnoaoB [lepuoauyueckoil cuctembl
XuMudeckux snemMeHtoB .M. MenaeneeBa, UConb3ys moustus "s-, p-, d-
JNIEKTPOHHBIE  OopOWTaM", "PHEpreTuyeckue ypoBHHU", OOBIACHATH
3aKOHOMEPHOCTH HM3MEHCHHsI CBOWCTB XHUMHUYECKHX OJJIEMEHTOB W HX
COCIMHEHUN TO TepuojaM W TpynmaMm lleproanyeckol CUCTEMBI
xuMudeckux 3nementoB [[.M. Mengeneesa

2.3

ChopMHpPOBAHHOCTL YMEHHHM XapakTEpH30BaTh (OMHUCHIBaTH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
NOJITBEPXKJIaTh  CYIIECTBOBAHME  T'CHETHYECKOH  CBS3U  MEXIY
HEOPraHUYECKUMHU BEIICCTBAMHU c TIOMOIIBIO ypaBHCHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

2.4

C(i)OpMI/IpOBaHHOCTb YMCHI/Iﬁ YCTaHAaBJIMBATb IMPHUHAIJIC)KHOCTD
HCOPraHU4YCCKUX BCHICCTB II0 HX COCTAaBy K OIPCACICHHOMY KJIACCY
(rpynne) CO€OUHECHUI (HpOCTBIe BCIICCTBA - MCTAJlZIbl WU HEMCTAJLIBI,
OKCHIbI, OCHOBAaHUA, KUCJIOTHI, an)OTepHBIe TUAPOKCUBI, COJ'II/I)

2.5

ChopMupOBaHHOCTh YMEHUI HCHOJIB30BATh XUMUUECKYIO CUMBOJIMKY IS
cocTaBiieHUs (OpPMYNl BELIECTB M YPAaBHEHUH XUMHUYECKUX pEaKIHid,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHMs
OTJENIBHBIX HEOPraHMYEeCKHX BeHIeCTB (yrapHbIi ra3, YIJIeKHCIBbIA ras,
aMMHUaK, raiieHasi U3BeCTb, HEralleHasl U3BECTh, MUTHEBAS COJA, IUPUT U

apyrue)




2.6

ChopmupoBaHHOCTE yMEHUH XapaKTepuU30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHUE CBOMCTBA HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KIACCOB,
MOATBEPKIAaTh  CYIIECTBOBAHWE  TECHETHYECKOW  CBSI3U  MEXKIY
HEOPraHNYEeCKUMHU BEIIECTBAMH c TIOMOIIIIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYCCKHX PEAKIIHIA

2.7

ChopMUpOBaHHOCTh YMEHHUH IJIAHUPOBATH M BBHIMOIHATH XUMHUYECKUI
9KCIEPUMEHT (pa3sioKeHHE NEepoKCHIa BOJOPOJA B IPHUCYTCTBUH
KaTajau3aTopa, ONpEENIEHUE CpeAbl PAacCTBOPOB BEIIECTB C IOMOUIBIO
YHUBEPCAJIBHOTO HMHIMKATOPA, BIUSHHE pa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~ XMMMUYECKOM  pEaKIMM, peaklud HOHHOro  OOMeHa,
KaueCTBEHHbIE peaklUMu Ha cynbdar-, kKapOOHAT- U XJIOPHA-aHUOHBI, Ha
KaTHOH AaMMOHHUS, pEIIeHHWEe DSKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
"Mertambl" u "Hemertannsl") B COOTBETCTBMM C MpaBWJIAMU TEXHUKH
0e30macHOCTH Mpu OOpalleHud C BellecTBaMU U J1abOpaTOPHBIM
000py/I0BaHNEM; MPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO JKCIIEPUMEHTA
B ¢opMe 3amuMcd ypaBHEHUH  COOTBETCTBYIONIMX  pEaKIuil U
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YIbTaTOB

2.8

ChopMHpOBAaHHOCT, ~ YMEHUW  COONIOAATh  TIpaBUJa  TOJIH30BAHUS
XUMUYECKOW TIOCYIOM W J1abopaTopHBIM O00OpPyIOBaHMEM, a TaKKe
npaBuiia 0OpaIieHus ¢ BEIIeCTBAMH B COOTBETCTBHHU C MHCTPYKIHSIMU IO
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTTBITOB

2.9

ChopMUPOBaHHOCTh YMEHHH XapaKTepPH30BaTh XHUMHUYECKHE MPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUICHHOTO TMOJNYYCHHUS CEPHOW KHCIIOTHI,
aMMHaKa, a Takke C(QOPMUPOBAHHOCTh TMPEACTABICHUH 00 O0O0mmx
HAyYHBIX TPUHIHUIAX H OKOJOTWYECKHX TMPOOJIeMax XHUMHUYECKOTO
MPOU3BOJICTBA

XUMHA ¥ XU3Hb. PacueTsl

3.1

ChopMHpPOBAHHOCTh TPEICTABICHUNA O XHUMHYECKOW COCTaBIISAIONICH
€CTeCTBEHHOHAyYHOW KapTHHBI MHUpPA, POJM XUMHUU B MO3HAHUU SIBICHUN
npuposibl, B (OPMHUPOBAHUM MBIIUICHUS U KYyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM ~ TPaMOTHOCTH,  HEOOXOAMUMOW Ui peIICHUS
IPAKTHYECKUX 3a/1a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/IOPOBBIO U IIPUPOIHOM cpejie

3.2

ChopmMupoBaHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATH XHUMHUYECKYIO
uHGOPMAIIMIO, TIONYYaEMYI0 U3 Pa3HBIX UCTOYHHUKOB (CPEACTBA MAacCOBOM
KOMMYHHUKAIINH, ceTh IHTepHET U apyrue)

3.3

CchopMupoBaHHOCTb yMEHHMH  coOmonaTh MpaBHUia  HKOJOTHYECKU
11e51eco00pa3HoOro MoBeACHUs B OBITY U TPYAOBOM NEATENHHOCTH B IIEIAX
COXPAHEHHUs CBOETO 3[J0POBbS M OKPYXKaIOIIeH NPUPOAHOMN Cpebl

3.4

Oco3HaBaTh OITIACHOCTD BO3JCHCTBUS Ha JKHBBIC OpTraHNU3MBbI
ONPCACIICHHBIX BCIICCTB, IIOHUMAsA CMBICII ITIOKA3aTCIIsd HI[K, IIOSICHATH Ha
npuMepax CITIOCOOBI YMCHBIICHUA W TMPCAOTBpAllICHUA HWX BPCAHOIO
BO3ACHUCTBUS Ha OpraHnu3M 4YCJIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MPOBOAUTH BBIYHUCIICHHA C HMCIIOJIB30BAHUCM
MOHATHS "MaccoBas J0JId BCIICCTBA B paCTBope", 00BEMHBIX OTHOIICHHM




ra3oB MpU XUMHUYECKHX PEAKIHUAX, MACCHl BELIECTBA MM 00bEeMa ra3oB 10
U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO U3
y4YacCTBYIOIIMX B PEAKIUH BELIECTB, TEIJIOBOTO 3(p¢derra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MAacChl BEIECTB, MPEBpAIICHUS U
COXpaHEeHHS SHEPTHU




