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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM  00pa30BaTENbHOW MNPOrpaMMbl CpPEIHEro o00IIero 00pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJNOKeHHW «CTparerum pasBUTHS BocnuTaHusa B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboOTKe MporpaMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYpHI
4eJloBeKa, a TakKe JKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPeHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUS», COJIep)KaHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B

nporpamMme 110 XHMHH C y‘iéTOM CHGHH(bHKH HayYKH XHWMHWH, ¢€ 3HA4YCHUS B



MO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
Oo0mMX T1enell M MPHUHIIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuMHs KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOyIo pojb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEICTABICHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IHHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEUCTBYS C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIELIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — ChIPHEBOW,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU M OXPaHBbI 310POBBS.

B cooTrBercTBHM C OOIIMMHU LEISIMH W NPUHUUIAMU CPEJHEro OOIIEero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUS B JKU3Hb COLHUYMa, MPOIOJDKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMA  nipeAMeTa  «XHUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranndeckas xumus» u «OOmas W HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM 10 HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HaHUM U3 00IIel XuMUN) U
OpraHn4eckor xumMuu. @OopMUpPOBAHUE JAHHOW CHUCTEMBI 3HAHUM IPU HU3YUYEHUHU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHUS BCEro MHOI000pa3ust

BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.



CrtpykTypa coaepxanus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cpopMupoBaHa B MpPOTPpaMME IO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia Hu 0O0yClIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUYECKOW TEOPHUU CTPOCHHSI OPTraHUYECKUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXHUMHUYECKHX U DIJIEKTPOHHBIX
NpeACTaBIeHU O cTpoeHuu BemecTB. CBeleHUs 00 H3ydaeMblXx B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUWHEHHN. B Kypce OpraHmyeckom XWUMHH IIOJYYarOT DPa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOUN PEAKIINH.

[lonx HOBBIM yrjioMm 3peHUss B mpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCsT M3YyYEHHBIH Ha YPOBHE OCHOBHOIO OOHIEro o00pa3oBaHUs
TEOPETUUYECKUN MaTepuan ¢ (PaKTOJIOTMYECKHE CBEJIEHUS O BeElIecTBaX U
XUMHUUYECKol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» O00yJarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro11Iei 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMN O BOKHEWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoJyiHseTrcss B kKypcax 10 u 11 kmaccoB
AJIEMEHTAMH COJICPXKAHUS, UMEIOIUMHU KYJIbTYpOJIOTUUECKUA W TPUKIIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aWMOCBSI3U XHMHH C
JpPYTMMHM HayKamu, pPacKpblBalOT €€ poJib B IMO3HABATEIIBHOM M MPAKTUYECKON
NEeATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K MPOIECCY

TBOpPUYCCTBA B obnacTu TCOPHH U IPAKTHUUCCKHUX HpI/IJIO)KeHI/Iﬁ XUMHH, IIOMOT'ar0T



BBIITYCKHUKY OpPHUEHTHUPOBAaThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
IKCIIEPUMEHTATIBHBIX UCCIEIOBATENbCKUX 3a7au. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y O0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
dunocopckux umed, TaKMX Kak: MaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpraHMYEeCcKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, TI03HABAaEMOCTb NPUPOJHBIX SBICHUNA MYTEM OJKCIEPUMEHTa H
peIIeHUs] TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH H  TEOPETHYCCKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
TakKe MpodIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMAIU3AIMU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OMpPEICICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEIOBATEeNIbCKON NESTENBHOCTH, 3aHUMAIOIIeH BaKHOE MECTO B MO3HAHUHU
XUMUH.

B mpakTtuke mpenomaBaHus XMMHHA KaK Ha YPOBHE OCHOBHOTO OOIIIETro
oOpa3zoBaHus, TaK U Ha YPOBHE cpeHEro ol1iero o0pa3oBaHusi, IPU OMPEICTICHUN
COZIep KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YCHHUS TpeaMeTa HampaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JESITEIBHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJUYECKOW TOUYKH 3PEHUS TaKOW TOIXOJ K OINpENeTCHHIO IeNiel H3ydeHUs

npeamMeTa ABJIACTCA BIIOJIHC OIIPpaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHM IESIMU W3Y4YCHUS TMpeaMeTa
«Xumust» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/JAX MMO3HAHUS
BCIIECTB M XUMHUYCCKUX peaKIuii, HEOOXOAMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e Pa3BUTHE YMCHHH U CITOCOOOB JACATEIHHOCTH, CBI3aHHBIX ¢ HAOIIOACHUEM H
OOBSCHEHUEM XHUMHYECKOTO DJKCIEPUMEHTa, COOJIOJICHUEM MPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
MpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oOpazoBaHus. Cerogs B
NpernojlaBaHu  XUMHH B OoJNbIlIed  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKOH KOMIIOHCHTE COJICp)KaHUS OOY4YCHUsS, OPUCHTHPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
Ha0OpOM 3HAaHWUM, a (PYHKIIMOHAIBHOW TI'PaAaMOTHOCTBIO, TO €CTh CIIOCOO0aAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL pEIIeHUs TPaKTUYECKHUX 3a]1ad.

B CBf3M C ATUM TIpH U3YYCHUH TIpeaMeTa «XHMHS» JTOMUHHUPYIOIICE
3Ha4YCHHE MPUOOPETAIOT TAKKE 1SN U 3391, KaK:

amanTamnys 00yJaromuXxcsi K YCIOBHSAM UHAMUYHO PA3BUBAIOIIECTOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K

CaMOO6paBOBaHI/IIO, COTPYAHUYICCTBY, CaMOCTOATCIIbHOMY IIPUHATUIO I'PaMOTHBIX



peIIeHN B KOHKPETHBIX KU3HEHHBIX CHTYAIHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IIPUMCHCHHUEM;

dopmupoBaHre y OOyYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KIIFOYCBBIX
KOMIICTCHIIMI), WMEIONINX YHHBEPCAIbHOC 3HAUCHUE I Pa3jIMYHBIX BHIIOB
JCSITEIBHOCTH: PEIICHUs MPOoOJieM, MOKMCKa, aHaimu3a U 00paboTku MH(pOpMaIuy,
HCOOXOMUMBIX JIII TPUOOPETEHUSI OIBITa JEATEIBHOCTH, KOTOpas 3aHUMacT
BaXHOC MECTO B II03HAHWW XHMHH, a TaKXKe JJI1 OICHKH C IO3UIUH
9KOJIOTHYECKOM O€30MacHOCTH XapakTepa BJMSHHUS BCIICCTB W XUMHYCCKUX
IPOIIECCOB HAa OPTaHU3M YeJIOBEKA U IPUPOJIHYIO CPEIY;

pa3BHTHEC ITO3HABATEIBHBIX HHTEPECOB, MHTC/UICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEM 00yUaromMXCcs: CIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETATh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTHH JJIs IOMCKA W aHalu3a YIeOHOW U
HAYYHO-TIOMYJISIPHON HH(POPMAIH XUMHUYECKOT'O COJIePIKaHNUS;

(dbopMHUpOBaHKE U Pa3BUTHE Y 00YUAIOMINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIUICHAS, HAOII0IaTeIIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YACTHOCTH, NMPH IUIAHHPOBAHWHM W TMPOBEACHUHM XUMHYECKOTO
IKCIIEPUMECHTA,;

BOCIIUTAaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOU
HAIPABJICHHOCTH XUMHUHU, ©€ BaXKHOW PONHM B PEIICHUH TII00ANBHBIX MpOOeM
paIMoOHAIBHOTO MTPUPOJIOTIONB30BaHUS, TIOTIOJTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3JI0POBBIO, a TaKKe HPUOOPETCHHS OIbITa
WCIIOJIb30BaHUS TMOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEIICHUA B
CUTYAIUAX, CBI3aHHBIX C XUMHUUCCKUMH SBJICHUSMHU.

B yueOHOM ImaHe cpemHero oOmero oOpa3oBaHHs MPEAMET « XUMHUS»
0a30BOT0 YpOBHS BXOIWT B COCTaB MpeIMETHOW 00sacTh «EcTecTBeHHO-Hay4YHBIC

NpCaAMCTED».



OO1ee yncno 4acoB, OTBEAEHHBIX ISl U3YUCHUS] XUMUH, HAa 0a30BOM ypOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1

yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHn4YecKOr XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. bytneposa, e€ ocHOoBHBIE TToJI0keHUs. CTPYKTypHBIE (DOPMYITBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupuKaMKu opraHuyeckux BemniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
IpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
OpoCTeiIlne NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATALlMM, OKHUCJICHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytamueHn-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHrne CHHTETHYECKOTO

Kay4dyKa U pE3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIIMNA TMPEACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHUE, (U3MUECKUE U
XMUMUYECKHE CBOMCTBA (peakiuy TMIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIIH,
TOpPEHHSI ), TOJTyYEeHUE U IPUMEHEHHE.

Apenbl. beH3on: cocras, cTpoeHue, (uU3NYECKHe U XHUMHYECKHE CBOMCTBA
(peakuy rajgoreHupoBaHMsI ¥ HUTPOBAHUS), MOJydeHHE U MPUMEHEHue. 101yon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peakyuu
2ANI02EHUPOBAHUA U HUMPOBAHUS), NONYUeHue U npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, NPUHAAICKAIUMU K
pa3INYHBIM KJIaccaM.

[TpuponHble HMCTOYHHMKHM YIJIEBOAOPOJOB. I[IpupojHbIi ra3 W MOMyTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenune. CrocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHI (TePMHUYECKHM, KaTaduTHYecKuil), muponus. IIpoaykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBbIN
yrOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
O3HAKOMJICHHE C oOpa3namu IJJacTMacc, KaydyKOB M PE3UHbI, KOJUICKLUU
«Hedptp» u  «Yromp», MoaenupoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U

raJJOr¢HoOIIpOru3BOAHBIX, IIPOBCACHUC HD&KTPI‘-ICCKOﬁ Da6OTI>II IIOJIYUCHHUC OTHUJICHA

Y U3yUYEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB I MIPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamue opranudecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHI. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
dusznyeckne U XHWMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3U MEXIY

MOJICKYJIaMHU CITUPTOB. HCﬁCTBHe MCTAHOJIa ¥ 3TaHOJIa Ha OPpraHU3M YCJIOBCKaA.



MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
duznyeckue W XUMHUYECKHWE CBOMCTBa (B3aMMOJECHCTBHE CO MICIOYHBIMH
MeTaJUlaMH, KaueCTBEHHasi peakilds Ha MHOTroaToOMHbIe crnupThl). [leficTBue Ha
opraHusM yenoBeka. [[puMeHenune rauueprHa U 3TUIEHTIIUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYecKue U XHUMUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunibl U kemownwvl. DopMmanbaeruj, —aneTanbACTUN:  CTPOCHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIICHHS M BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKIIMH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIe KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKUEe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakuus dTepupuKaIim), MOJIyYeHUEe U MPUMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBHUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cJI0kHBIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenne xupos. buonornyeckas
POJIb KUPOB.

VYrneBoabl:  cocraB, KilacCU(PHUKanmus — YriieBoAoB  (MOHO-, JHU- H
nonucaxapuapl). ['oko3a — mpocTerimmii MoOHOCaXxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugomM menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupoaHeie nmojuMepbl. CTpoeHue Kpaxmana H
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmania (THAPOIIH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
IpOBEIeHNE, HAOJIOJEHHE W ONHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE

CIINPTOB, KAUYCCTBCHHBLIC PCAKIHNHN OJHOATOMHBIX CIIMPTOB (OKI/ICHGHI/IG 9TaHOJIa



okcusoM Menu(ll)), MHOroatomMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
rugpokcugom meau(ll)), anpaerunios (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzammomelcTBHEe Kpaxmanga C HOJOM),
POBEJCHUE MPAKTUYECKOM pabOThI: CBOICTBA pACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIINH).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHHuecKrue coeAuHeHus. Du3ndyeckue
U XUMHUYECKHE CBOWCTBAa aMUHOKHUCJIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEJIKU.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
HaOJI0ZICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: A€HATypauus OelIKOB Npu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
O3HAaKOMJIEHUE ¢ 0oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M PU U3YYEHUU OPraHUYECKONM XUMHUU B

10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-



HAyYHBIX TOHATHW, TaK W TOHATHMU, SBISIONIUXCS CUCTEMHBIMH JUTSI OTACIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHITHS: SBJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIN3, CUHTE3, KiacCH(UKANUs, TePUOJUIHOCTh, HAOIIOICHHE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICJIMPOBAHHE.

®dwusuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
SHEPreTUYECKUI ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIeCTBa, (PU3MUECKHUE BETUYUHBI U SAMHHIIB X U3MEPEHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BeliecTBa (OCIKH, YIJICBOJIBI, JKUPHI,
bepMeHTHI).

['eorpadus: MUHEpabl, TOPHBIC MOPOJBI, TOJE3HbIC UCKOIAeMbIE, TOILIHNBO,
PECYpPCBHIL.

TexHONIOTHS: THINEBBIE MPOIYKTHI, OCHOBHI PAallMOHAIBLHOTO ITHTAHUS,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETUYCCKHUE MPErapaThl, MaTepUaIbl U3

HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA
Teopernyeckue OCHOBbI XUMHHU
XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesiejieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIMs aTOMOB.
[Tepnonnueckuit 3akoH U llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA

aTOMOB. 3aKOHOMCpHOCTI/I U3MCHCHUS CBOMCTB XMMHUYECKHUX DJJIECMCHTOB U



o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHUe MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KOBaJICHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonstue o nucnepcHbix cucreMax. VICTUHHBIE UM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10Ji1 BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIUHECHUM. Homenknarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTndeckas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAaHEHUs U NIPEBPALLICHUS SHEPTUH ITPU XUMUYECKUX PEAKIIUSX.

CKOpOoCTh peakiiuu, e€ 3aBUCUMOCTh OT Pas3iudHbIX (pakTopoB. OOpaTUMBbIC
peakuun. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
XuMHU4eCKoro paBHoBecus. [Ipunnun Jlelllarense.

DnekTpoautuueckas nucconuanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCANTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HW3YyUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XxuMudeckux siaeMentos 1. U.
MenpeneeBay, u3ydyeHUe MOJENCH KPUCTALIUYECKUX DPEMIETOK, HAOIIOJCHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUEe MEPOKCUIA

BOJIOPOJia B MPUCYTCTBUU KaTalnu3aTopa, OMPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB



C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIAMKATOPA, PEAaKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbIX (GakTOpPOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérnsle 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHUS «MACCOBAas
JI0JIS BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemeramner. Ilonoxxkenue HemetraimioB B llepuoguueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMeEpe
KHCJIOpo/a, cephbl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucTteMe XMMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUM METAJUIOB.

XHWMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IpPEeBpalleHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3I0OB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTATILHBIX 3ajad, HaOJIOJIEHHE U OIHCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHUHUS C pacTBOpaMu

KHCJIOT U HICJ'IO‘—IGﬁ, Ka4CCTBCHHBIC PCAKIIMK Ha KATHOHBI MGT&J’IJ’IOB).



Pacuétnbie 3amaun.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XumMus M KU3Hb

Ponp xumum B 0o0OecriedeHUr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJIYYCHUS BaKHEUIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpamuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEpHUaJIbl, OPTAaHUYECKUE U MUHEPAJIbHBIC
ya0OpeHus.

XuMHUs W 3J0pOBbE HYEIIOBEKAa: IMPABWJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCETHCBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3ed TMpU  H3yYeHHM oOOImed u
HEOpraHu4ecko XuMuM B 11 Kiacce oCyllecTBISIETCA Y€pe3 MCIIOJIb30BAHUE KaK
OOIlIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TakKk W TIOHSATUM, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukamusi, TMepUOAUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,

H30TOII, paAMOAKTUBHOCTDL, MOJICKYJIA, 3HCpF€TH‘I€CKI/Iﬁ YPOBCHb, BEUICCTBO, TCJIO,



00BEM, arperaTHOE COCTOSIHHE BEIIECTBAa, (PM3NYECKUE BEIMYUHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pecypcehl.

TexHoynorus: XuMuU4eckasi MPOMBIIUIEHHOCTb, METAJUTYPIusi, MPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,

QJICKTPOHHAA IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'HH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeIHEro oO0mero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM U  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-IEATCIIbHOCTHBINA MTOAXO.

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIuXcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¥ BOCMUTATEIHLHOW JEATEIHPHOCTM B COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WaeajaMd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU

O0yJaroIXCsl.



JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECCKOW EATEITLHOCTH
0OydJaromuxcs 1Mo peaanu3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMaX M MpaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [EATEIBHOCTH MPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BBITTOJTHCHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMaTh M TNPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyYMEHTBI JPYTUX IIPH aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HAaCJICAUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B OO0JIACTH TEOPHUHU M IMPAKTUUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAyKH €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TOCIEIYIOIIEM
aHanau3e MH(poOpMaIMKU O MEPEIOBBIX JOCTHUKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE

HOPMBI 1 ICHHOCTH,



TOTOBHOCTH OIICHHWBATh CBOE IMOBEICHHWE M TOCTYNKH CBOUX TOBApPHUINEH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHUE TMOCIEICTBHMA 3THUX
MTOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 3I0poBOrO0 M  0Oe30MacHOro oOpasza JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOoicHUsT TIpaBWJI 0Oe30MmacHOro oOpalleHusl C BeleCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JeATEeIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrHX  BHJAX
JeSTCIIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE ydYacTHE B PEHICHUH NPaKTHUYECKUX 3aj7a4
COITMAJILHOM HAINIPaBICHHOCTH (B paMKax CBOETO KJIacca, ITKOJIbI);

WHTEpeca K MPAKTUICCKOMY HM3YUYEHHUIO MPOGECCHil pa3IMdaHOTO Pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHHUH 110 XUMHH;

YBaXEHUS K TPYY, JIIOISIM TpyAa B pe3yiabTaTaM TPYAOBOU IeATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAJIBHOW TPACKTOPUHU
oOpazoBanus, Oyaymieli mpodeccun M peanus3and COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) PK0/10THYeCKOr0 BOCITUTAHUS:

DKOJIOTHYECKH IIeJIECOO0OpPA3HOTO OTHOIICHUS K TPUPOJE, KaK HCTOYHHKY

CymeCTBOBAHUS JKU3HU HA ?)GMJ'IC;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COUMAIIBHOMN CPEBI;

OCO3HAHMUS HEOOXOJUMOCTH HCIOJNb30BAaHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIIBHOTO MMPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAKOUIEH
NPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTHYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIbHOMN
MPAKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MPEACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOMU
UUBUIM3AIUN: B €€ TYMaHHCTUYECKON HAIPaBJICHHOCTA W BAXXHOW pOJIA B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX IpoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOW, MUIIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHU MEIMIIMHBLI, 00ECIICUCHUU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJI0B

MMO3HAHUsA, HUCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HAYKaX, CITOCOOHOCTH HCIIOJIL30BaTh



NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHs SBJIICHUN OKPY’KAOIIEro MUpPa U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax MpodhecCUOHaTbHON
JESITEBHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIOYAIOT:

3HauYuMble g (QOPMUPOBAHMS ~ MHPOBO33PEHUS  OOyUaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE TOHATHUS, OTPaKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepwusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (DaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClleJOBaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIe y4eOHBbIC NEHCTBUs (MO3HABATENbHbIE, KOMMYHUKATHBHEIE,
PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIIMOHATIbHOMN
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YJaroIInXCs;

CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAJIbHbIC yueOHbIE

JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.



MertanpenMeTHbIE PE3YyAbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
EUCTBUSIMU.

Osjaaenue YHHBeEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMH
NeUCTBUSMMU:

1) 6a30Bble JJOrHYecKme JeiCcTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAaHUSI M KPUTEPUU JJs KiIacCUPUKAIMU BEIIECTB U
XUMHYECKUX PEaKIIUi;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOHUTHh JIOTHYECKHWE PACCYXXJICHHS (MHIYKTHUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIFOUCHUS;

MPUMEHSITH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuu — TMpU pEHIeHWH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3ajiad,
MPUMEHATh HAa3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS VIS BBISBICHUS XapaKTEPHBIX

IMPHU3HAKOB NU3YYACMbIX BCUICCTB 1 XUMHYCCKUX peaKHHﬁ.



2) 6a3oBble HcCIaeA0BATEIbCKIE eiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuit;

bOopMyIMpPOBATH MENN U 3a/1a9d UCCIICIOBAHMS, HCTIOJIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
YYEHUYECKUX IKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIecCa, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0o pe3yibTar, (GopMyaupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHECHHUIO pa3IMYHbIX
METOJ0OB MTO3HAHUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAy4YHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACpIKaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (opM
MpPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaThH 3aMPOCHl U MPUMEHAITh PA3IUYHBIE METOJbl MIPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOJWMOW [T  BBINOJHEHHS yYEeOHBIX 3amad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U Pa3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIeHUs

uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



WCIIOJB30BaTh HAYYHBIM SI3bIK B KA4yeCcTBE CpEACTBa mpu padbore cC
XUMUYECKON uWHGOpMAIMEl: TPUMEHATh MEXIpeaMeTHbie ((pusnyueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HarJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOI TeMBbI B XOJIE TUAJIOTa W/UITU
JUCKYCCUHU,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUMPOBATbH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEN pPe3yJIbTaTOB MO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alid y4eOHOro MpoeKTa u (HopMyJIupoBaTh BBIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
JEATEIIbHOCTh, OMNpenensis €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4Ye€OHBIX U HCCJIENOBATEIIbCKUX 3aj]ad, BbIOMpaTh HauboJsee
b dEeKTUBHBIN CMOCO0 MX pemeHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAIM3a

H CaMOOILICHKH.



HPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpeameTHBIE pE3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

C()OPMUPOBAHHOCTh  INPEACTABIEHUH O XUMHUYECKOHW  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJM XUMHM B T[I03HAHUU SBJICHUHN
npuponbl, B (GOPMUPOBAHHUM MBIIUICHUS M KyJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOMW IJisi pEIIeHHUs HPAKTHUYECKHUX
3alad U 3KOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3IOpPOBBIO U
MIPUPOJHOM CPEJIE;

BJIAJCHUE  CUCTEMOM  XUMHYECKMX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aTOM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTbh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BEépHyTas U COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJIIPHBIM O00BEM, YIIEpOIHBbIM CKeleT, (yHKIHOHAIbHAs TIpymia,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTHYECKUI PAJl, TOMOJIOTH, YTJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIINEe COEAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOSHUS
opranudeckux BemecTB A. M. bymiiepoBa, 3aKOH COXPaHEHHUsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAaXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHUW BBISIBIISATh XapaKTEpHbIE TMPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILICHUI OPTraHUYECKUX COEIHMHEHMIA;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS

COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)



dbopMyaT OpraHMYECKMX BEMIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTABJIMBATh MOJICIM MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WJUTIOCTPALMHA WX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynne coenuHeHu (yrIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKaIIne
COCIMHCHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUSA II0
cucremarudeckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITWICH, MPOTMWICH, alleTUJICH,
STWJICHTIINKONb, THIECPUH, (eHOoN, (HOopMalbIeTH I, aleTalbICTHI, MypaBbHHASA
KHUCIIOTa, YKCYCHAs KUCJIOTa, OJICMHOBAsI KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, YMEHHUS TPUMEHATH TIIOJIOKCHHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATHJICH, MPOIMJIEH, aIlleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIALEPUH, (EHOJI, aleTalbIerua, MypaBbHHAs M YKCYCHAas KHCIIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATh TEHETHICCKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI WX MEPepadOTKH U

MpPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;



c(OPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTA
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MIPU U3YUYEHUU BEILIECTB U
XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEPEHHUE, IKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XHWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUuH B
KOHKPETHBIX JKW3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIMIECTBAMH H HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKON
MOCy/IoOl U J1TabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBWia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHWH IUTAHWPOBATH W BBITIOJHATh XUMHYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, MMOTYUEHUE
STWJIICHA W W3YYCHHE €ro CBOWCTB, KAYCCTBCHHBIC PEAKIIMH OPTaHHYCCKHX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BCIIECTBAMH M J1AaOOPATOPHBIM OOOpPYIOBaHUEM, TPEIACTABIATh PE3YJIBTATHI
XUMHUYECKOTO DKCIepUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GOPMYyITUPOBAThH BBIBOIBI HA OCHOBE ATHX PE3YNIhTATOB;

cOPMHPOBAHHOCTh yMEHUH KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
uHOpMaIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIONATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH

OITIaCHOCTB BOSI[GfICTBHH Ha XHUBBIC OpPraHU3MBI OHpeI[eHéHHI)IX OpraHU4YCCKHX



BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, moscHsITh Ha mpumepax CrocoOb
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JECUCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh

penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.

11 KIIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXkKaIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJISIPHBIH 00BEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE IUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM peakiuv, XMMHYECKOE€ DPAaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,

3aKOH COXpaHCHHUA MACChl BCIICCTB, 3aKOH COXPAHCHHA WU IMPCBPAIICHUA SHCPIUn



IpU XUMUYECKHX PEAKUUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKNE 3HAHUSA, JIEKAUIME B OCHOBE MOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HMCHOJIb30BAHUH BAKHEHUIINX HEOPTraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEpHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMKMCAHUH HEOPTAHUYECKHUX BEILECTB U UX MPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKMCIbIA ra3, aMMHaK, rameéHas
U3BECTb, HETaLIEHAs! U3BECTh, IUTHhEBAS COMA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUIMYECKasl, BOAOPOJHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJUIMUECKast), XapaKTep Cpeibl B BOJHBIX PaCTBOPAaX HEOPTraHMUECKUX
COCJIMHECHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB 10 HX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[l
N. MenaeneeBa u 1€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonos Ilepuoanueckoil cucTeMbl

xuMmu4deckux snaementoB J[. M. MenpaeneeBa, UCHONb3ys MOHATHS «S-, P-, d-



AIIEKTPOHHBIE opouTanu, «3HEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX DJIEMEHTOB M MX COCAUHEHUMN
1o nepuojaM u rpymmnam [lepuogudeckoit cucteMbl XuMuueckux 3nemeHToB [1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3IUYHBIX  KIACCOB,
MOJITBEPXKJIATh CYIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKAY HEOPraHMYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIUA;

c(OpPMUPOBAHHOCTh YMEHHS KJIaCCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM TpHU3HAKaM (YUCIYy W COCTaBy pPEarupyroluX BEIIECTB, TETIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuy, y4acTHIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, IPU KOTOPBIX 3TH PEAKIMK UAYT A0 KOHIIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJAUTH PEAKIHUH, IOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pPAaclO3HABATh
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(OpMUPOBAHHOCTh ~YMEHHMHA PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUIMOCTh CKOPOCTH XUMHUYECKOU
peaxkuu OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3naercTus (npuuuui Jlellarense);

C(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMHUYECKHE MPOLECCHI,
JeKalie B OCHOBE IPOMBIIUICHHOTO MOJYyYEHUsI CEPHOM KUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEICTABICHUH 00 OOIIMX HAYYHBIX MPUHIUNAX U

9KOJOIN4YCCKHUX np06neMax XUMHYCCKOI'O ITPOU3BOACTBA,



c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
pU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
NOCYJIOM U J1TabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

chOpMHPOBAHHOCTh YMEHHI TUIAHUPOBAaTh U BBHINOJHATH XUMHYECKHIM
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTallh3aTopa,
ONPENENICHUE Cpeapl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIuu,
peakluyd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEeaKUuu Ha cyinb(ar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKalu, MTHTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  IKOJOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATh

OITIaCHOCTBH BO3ﬂ€ﬁCTBHH Ha JKUBLIC OPraHU3MbI OHpC)IeJ'IéHHBIX BCIICCTB, IIOHUMas



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

Ul O0y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TMO3HAHUS BEUIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYyYaroOUIMXCsA: YMEHHE HCIIOJIb30BaTh

penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoTshI
Pa3nen 1.TeopeTnueckue 0CHOBBI OPraHMYECKOl XUMUM
IIpenmer oprannyeckoit xumuu. Teopust
peA p E) Bubmnoreka
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
IIOKhttps://lesson.edu.ru/04/10
M. byrneposa
Hroro mo pazueny 3
Pa3znea 2.YrieBoaopoanbl
21 n ’ bubnuoreka
: €/ICJIbHBIC YTIIEBOJOPOIbl — aJTKAHbI
pedl . AOPOA IMOKhttps://lesson.edu.ru/04/10
59 HenpenenbHbie yTriieBOOPOIBI: aAIKEHBI, 6 1 bubnmnoreka
' aITKaJIMeHBI, AIKUHBI IIOKhttps://lesson.edu.ru/04/10
53 A 5 bubnmoreka
: OMaTHUYECKUEYTIIEBOAOPOAbI
P y AOPOA IIOKhttps://lesson.edu.ru/04/10
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1 bubnmnoreka
' UX nepepaboTka IIOKhttps://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pa3nen 3.Kucsiopoacoaep:xaniue oprannyecKue coeAuHeHNUs
bubnuoTteka
3.1 Cnuptsl. @enon 3
IIOKhttps://lesson.edu.ru/04/10
3.9 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1 bubnnoreka

CrnosxHble 3¢upsl

IIOKhttps://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Bubanoreka

33 YTIeBOEL 3 IIOKhttps://lesson.edu.ru/04/10
Wroro no pazueny 13
Pa3znen 4.A30Tcoaepskaniue oOprannyeckue coeJuHeHUst

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 Epgs;:zzijlesson.edu.ru/04/10
Wroro no pazueny 3
Pa3pnen S.BbicokoMoJIeKy IsIpHbIECOeIMHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2 E?I?:iijjlesson.edu.ru/04/10
Htoro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 Y bubmuorexa

I[TPOT'PAMME

IIOKhttps://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pazgeanl.Teopernueckne 0OCHOBBI XMMUM
Crtpoenune aTroMoB. Ilepuoandeckuii 3aKoH
3 P bu6mmoreka [IOK
11 u Ilepuonnueckas cuctemMa XMMHUYECKUX 3
https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasueB 4 bubnnoreka [JOK
' eIeCTB https://lesson.edu.ru/04/11
bubmuorexa [JOK
1.3 XHUMHAYECKHE PEAKIIUNA 6 1 1
peaKtt https://lesson.edu.ru/04/11
Htoro no pazneny 13
Pa3nen 2. Heoprannueckasixummsi
bubanoreka [IOK
2.1 MerTamisl 6 1 1
https://lesson.edu.ru/04/11
bubnuoreka IIOK
2.2 Hemertamier 9 1 1 1
https://lesson.edu.ru/04/11
53 CBs13b HEOPTAaHUYECKUX W OPTAHMYECKUX 5 bubnuorexa [JOK
' BEIIICCTB https://lesson.edu.ru/04/11
Hroronopazneny 17
Paznea 3. Xumus u :xKu3Hb
Bbubaunoreka [IOK
3.1 XUMHA U KU3HD 4 1

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 10 knacc. ba3zoBsiil ypoBens: yueonuk / O.C. I'abpuenss. — 10-e uzg.,
crepeotunt. — M.: JIpoda, 2021 — 191, (1)c.: un. — (Poccutickuii yueOHHK)

Xumus. 11 knacc. ba3osslit yposens: yueOnuk / O.C. 'abpuensin. — 11-e uzg.,
crepeotutt. — M.: Jlpoda, 2021 — 191, c.: un. — (Poccuiickuii yaeOHHK)

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

Xumust. 10 knacc: KOHTPOJIBHBIE U MPOBEpOUYHBIE paboThI K yueOHuKy O.C.
["abpuensna, I'.I'. JIsicoBoit «Xumus. 10» /O.C. T'abpuensn, [1.H. bepeskun u
ap. — 10-e u3g., crepeotnm. — M.: Ipoda, 2020. — 127, [1] c.

Xumus. 11 knace: KOHTpOJIbHBIE U TPOBEPOUHbIe padboThl K yueOHuky O.C.
["abpuensna, I'.I'. JIsicoBoi «Xumus. 11» /O.C. I'abpuensn, [1.H. bepe3kun u
ap. — 9-e u3n., crepeotun. — M.: Jlpoda, 2019. — 176 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Poccwiickas anmexrponHas mkoda: https://resh.edu.ru/

«Yuau.py»: https://uchi.ru/

«Sunexc. Yueounk»: https://education.yandex.ru/home/

«AKmnacey: https://www.yaklass.ru/

doxchopa: https://foxford.ru/about

«Cupuyc. Onnaita»: https://edu.sirius.online

bubmuoteka I{OK https://urok.apkpro.ru/
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