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MHOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus y4eOHOTo
npeameta «XuMus» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepannu,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuoa Ao 2025
roja» (Pacnopsikenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON  OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOyUYaIOIIMXCS HA
yYpOBHE CpeHero o011ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COZIEP’)KaHME M IIOCTPOCHHE KOTOPOrO OINPENENIEHBI B IPOrpamMMe II0 XUMHH C
yaéToM crenupuKkd HayKd XUMUHW, €€ 3HA4YCHHUS B TO3HAHWW TMPUPOILI U B
MaTepuaabHON )KM3HU OOIECTBa, a TAaKXKE C y4ETOM OOLIUX LieJiel U MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOY BKJIJl B (hOPMHUPOBAHUE PAIIOHATHLHOTO HAYYHOTO MBIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
INPUPOABI U YeJIOBEKAa, KOTOpoe (POpMUPYETCS B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHMS B3AMMOCBSI3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOMMMH LEISAMH U TOPUHIUIAMH CpEeAHEro oOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW Ha  OMNpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBICHUH O CTpOEHUH BeliecTB. CBeZeHUs 00 U3y4aeMbIX B Kypce BEIIeCTBAX
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKANMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTMUECKUX MO3UIUMI,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M MPUMEHEHUHU, a4 TAKKE O XHUMHUYECKUX PEAKLIUSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUsI, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIILHOW U MPAKTUYECKOU AEITEIbHOCTU YEI0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICTUBATH UHPOPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pELICHUSI THTEJUIEKTYIbHBIX U DKCIIEPUMEHTAJIbHBIX UCCIIE0BATENBCKUX 3a7a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
Uil TIOHUMaHus (QuiocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE EIMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA YTEM IKCIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKkTaMd ¢ TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOydJaromuxcsd NPUHSTHIE MPOTPAMMOM MO XUMHUU TMOJIXOJbl K OIPEIACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHopMaIi, HEOOXOAMMBIX [JIsi TMPUOOPETEHHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHuWs XUMHH, KaK Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, MPU ONPEACICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a30BoM ypoBHeE (10 —11 kmaccel) ABIAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxkHeHIen
COCTaBJISIOLIEN €CTECTBEHHOHAYYHOM KAapTUHBI MHUpPA, B OCHOBE KOTOpPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBIICHUM, MMEIOIIUX
MECTO B MPUPO/JIE, B MPAKTUUECKON 1 MOBCEIHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxarenibHas XapaKTepUCTHKA LIEJIEH U 3a/1ay U3y4YeHUs
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUHM C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe  COJep)KaHusi OOydYeHHs, OPHUEHTHPOBAHHOW HA TOJATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJYYEHHUs 3HAHUN U MPUMEHEHUS UX B PEATbHON KU3HU JIJISl PEIICHUS
NPAKTUYECKUX 3a7a4.

B cBsI3U ¢ 3THM 1pu U3y4ueHUn peamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

1) aganTanus 00y4aruUXcs K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

2) QopmupoBaHHUE Y OOYYAIONMIMXCS KIIOYCBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsl Pa3IUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe ISl OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0e30MacHOCTH XapaKTepa BIUSHUAS BEIIECTB M XUMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



3) pa3BUTHE MO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUCCKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

4) ¢dopMmupoBaHME W pPa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpPbIE 0COOEHHO HEOOXOIUMBbI, B YACTHOCTH, IIPU TUIAHUPOBAHUYU U MPOBEICHUU
XUMHUYECKOTO DKCIIEPUMEHTA;

5) BocmuTaHue y OOydYarommxcsi YOSKIEHHOCTH B T'yYMaHHCTHYCCKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIOIH30BAHMS, TTOTIOJIHEHUS SHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX PEIICHHH B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YpOBHSI BXOJHUT B COCTaB IMpeaMeTHON oOnactu «EcTecTBeHHOHAay4YHBIC
IPEIMETH.

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl M3YYCHHUS] XUMUH, HA 0230BOM YpOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTH4ecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEHIECTB, HAOIOJEHHWE M ONUCAHUE
JEMOHCTPALMOHHBIX OIBITOB II0 IPEBPAILCHUI0 OPraHUYECKUX BEILIECTB IIPU
HarpeBaHHUM (IUIaBJIeHUE, OOYTJIMBAHNE U TOPEHNUE).

YriaeBogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIIEH U MPONWIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakiusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— TNPOCTEUIMNA MPEACTABUTENb AJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUuy TUIPUPOBAHUA, TaJOr€HUPOBAHUS, TUApaTalUy,
TOpPEHHUs] ), OTyYeHUE U TPUMEHEHHUE.

Apenbl. beH3oun: coctaB, cTpoeHue, (pU3NYECKUEe U XUMHUYECKHE CBOICTBa
(peakuuu TajJloreHUPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TMpUMeHeHue. 101yon:

cocmae, cmpoeHrue, qbu3uttem<ue u Xxumudecxkue ceoticmea (peam;uu
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2aN02eHUPOBAHUS U HUMPOBAHUL), NOTyYeHue u npumenenue. TOKCHIHOCTb apEHOB.
I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHALIEKAIIUMU K Pa3INYHbIM
KJIACCaM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxaenue. CrocoObl nepepabOTKU HEPTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsS] BEIIECTB M MX IPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3llaMy IIaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuuu « Hed by
U «YTOIb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaIOT€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuémmnuie 3a0auu.

Boruncinenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kucaopoaconep:kaniue opranudeckue coeJMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CIHUPTHL. OJTWIEHIJIMKOJIb W  TIHIEPUH: CTPOCHHE,
duznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chUpThI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJCKYJIbl, (U3MYSCKHE W XHMHUYECKHE CBOWMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U Kemowusl. Dopmanpieruji, aleTalbJIETU]: CTPOCHHE,
duznyueckre U XUMUYECKHE CBOMCTBA (PEaKIMHM OKUCJICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHHE, (PU3NIECKUE W XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCIIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CTeapuHoBas
U OJIEMHOBAsl KUCJIOTHl KaK MPEICTABUTENMN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3QupoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccMPUKauMs ~— YrieBoAOB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C TUAPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHUE,
Opo’KeHHE TIII0KO03bl), HAX0XKACHHE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYeCKas poib.
dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u nemnono3a Kak mpupojHbie monuMepbl. CTpoeHue kpaxmaiia H
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHas peaklus ¢ HOJ0M).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX MPEBPAILLECHUN:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeicTBHE Kpaxmalia ¢ #HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncnenuss mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHCTOTHI Kak aM(OTepHbIE OpraHudeckue coeuHenus. dusndeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha NpuMepe TiuiuHAa). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicoKkOMOJIEKY/ISIDHBIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHN, CPEAHSS MOJIEKYIApHast
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHS.

OKCIEpUMEHTAJIbHbIE METOJbl H3yYEHHs] BEHIECTB M HUX MPEBpPAIICHUMN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4YyKOB.



MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKON XMMUU B
10 kmacce  OCYHIIECTBISIETCSl  4Ye€pe3  MUCIOJIb30BaHME  Kak  OOIIMX
€CTECTBEHHOHAYYHBIX NOHATUN, TaK W MOHATUH, SABIAIOIINXCS CUCTEMHBIMM IS
OTZIEJIBHBIX IIPEIMETOB ECTECTBEHHOHAYYHOT'O LIUKJIA.

OO0mMe ecTeCTBEHHOHAYUYHbIE MOHATHA: SIBIEHUE, HAy4YHbIN (DAKT, TUIIOTE3A,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KiIaccU(UKalus, NepUOJUYHOCTb, HAOII0IEHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

Qu3zuxa: Marepus, DSHEprus, Macca, aToOM, DJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonoeus: xnerka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >KUPBI,
bepMeHTHI).

l'eoepaghus: MuHepasbl, TOpHbIE TOPO/bI, TOJE3HBIE UCKOMaeMble, TOILTUBO,
peCypChl.

Texnonozus: THILEBBIE TMPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IHUTaHMS,
MOIOIIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE MpENapaThl, MaTEpUaIbl U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0OCHOBbBI XUMHH

XUMUYECKUA dJIeMeHT. AToM. Sapo aroMa, H30TONBIL. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepnoanueckuii 3akoH u [leproanyeckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuoguueckoil crcCTEMBI
xuMu4decknx 3nemMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBl XUMHUYECKOM CBS3HU
(KOBaJIEeHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPULIATEIHHOCTb.

Crenenb okuciieHus. MOHBI: KATUOHBI 1 aHUOHHEI.
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BemecTtBa  MOJEKYJISPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
ITIOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

IlonsiTe O nUcHEpCHBIX cUcTeMaX. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHUYECKMX BEIIECTB. | €HETHMYECKas CBA3b HEOPraHUYECKHUX BEILECTB,
MIPUHAJIEKAIIMNX K PA3JTUIHBIM KJIACCaM.

Xumuueckass — peakuus. Knaccudukanus — XMMHUYECKMX — peakuuii B
HEOPraHUYECKOM M OpPraHWYECKOW XUMHH. 3aKOH COXPAHEHUS MACChl BEIECTB,
3aKOH COXPAaHEHMS U NMPEBPALIEHUS SHEPTUHU NTPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakiuu. XuUMHUYECKOoe paBHOBecue. @DaKTOpbl, BIMSIOIIMNE HAa COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponuTuyeckas nucconuanus. CuiibHbIe U cradbie 3eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaIbHAasl, IIEI0YHAs.

OKHMCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HUX MPEBPALICHUIN:
nemoHcTpauus tabnun «llepuoanueckas cucremMa Xxumudeckux snemeHtoB [l U.
MenneneeBay, M3ydeHHE MOAENEH KPUCTAIUIMUECKUX PEUIETOK, HAONIOEHUE U
OIMCAaHUE JEMOHCTPALMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3iokKEeHUE MEPOKCUAA
BOZOPOZA B IPUCYTCTBUM KaTaJIU3aTOpa, ONPEIEICHUE CPEIbl PACTBOPOB BELIECTB
C IOMOIIIbIO YHUBEPCAIBHOTO HHANKATOPA, pEaKLIM HOHHOI'O 0OMEHA), IPOBEICHHUE
IPaKTUYECKON paboThl «BiusHue pa3naudHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaKkum».

Pacuémmnuie 3a0auu.

Pacuérel 10 ypaBHEHMAM XUMHUYECKHUX pEaKUUWd, B TOM YHCIIE
TEPMOXMUMHUYECKHUE PACYETHI, PACYETHI C UCIIOIB30BAHUEM NIOHATUS «MACCOBast OIS
BEILIECTBAY.

Heoprannuyeckasi XumMus

Hemeramnel. Ilomoxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docdhopa, yrmepoga U KpeMHHs) HW = MX  COEAWHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.
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Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMOB MetauioB. O6mue gusnyeckue cBoiicTBa MeTamioB. CrijiaBbl METAILJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
U3y4YeHHE KOJUJIEKUMU «MeTamnsl U CIIaBbl», 00pa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/auy, HAOJIOJEHUE U OIHCAHUE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA AIIOMUHUS C pacTBOpamMu
KUCJIOT U LIEJI0Y€el, KAYeCTBEHHBIE PEAKIIMKM Ha KATUOHBI METAIIJIOB).

Pacuémmnuwie 3a0auu.

PacuéTthl mMacchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM 00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMU, €CIU OJHO
U3 BEILECTB UMEET ITPUMECH.

X¥MHUA M )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKON, SHEPreTHYCCKON M THUILEeBOM
0€301acHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBmennss 00 OOMMX HAYYHBIX NPHHIUMIAX  ITPOMBIIIIICHHOTO
MOJTyYEHUSI BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB W MAaTEPUANIOB: BaXXHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KEpaMHKa,
MaTepUANIbl U1 SJICKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKHUE W MHUHEPAJIbHBIE
ynoOpeHus.

XuUMHSI ¥ 3J0pOBbE 4YEJIOBEKA: ITPaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia O€30MacCHOI0 UCIIOIb30BaHUS ITPENapaToB OBITOBON XUMUM B
MOBCEIHEBHOM KM3HU.

MeXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpraHM4YeCcKor XuMuu B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIINX €CTECTBEHHOHAYYHBIX IMOHITHH, TaK U TTOHATHH, SABIISIOITUXCS CUCTEMHBIMH
IJI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.
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OOmme ecTeCTBEHHOHAaYYHBIC TMOHATHSA: HAy4YHBIN (haKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHUE, SIBJICHUE.

dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PAIMOAKTHBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHE BEIICCTBA, (DM3UYECCKUE BEITWYUHBI M C€AUHUIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kinetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpAIbI, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHOMOTUsA: XUMHUYECKAsl MPOMBIITUICHHOCTh, METAJUTyprusi, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPErapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHajIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOT U H.
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IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMBI 110 XMMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
oOydJarolmuMucsl TMpOorpaMM  CpeaHero oOmiero oOpa3oBaHUsi (JIMYHOCTHBIM,
MeTalpeMETHBIM U IpeAMETHbIM). HaydHo-MeToquueckoil OCHOBOM i pa3paboTKU
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IMpOrpaMM CpeaHero ooiiero oOpa3oBaHUs
ABJIETCS CUCTEMHO-AESTENBHOCTHBIN TOJIXO/I.

B cooTBeTCTBUM € CHUCTEMHO-AESTENLHOCTHBIM TOJAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS NMpeaMeTa « XUMUs» Ha YPOBHE CPEeTHETO 00IIEero
00pa30BaHus BbIJECICHBI CIEYIOLIUE COCTABIISIIONIME:

« OCO3HAaHHE OOYYAIIIMMHUCI POCCUUCKOM T'paXITaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

+  HaJU4YUe MOTHBAIMHU K 00YyUCHHIO;

«  IICJICHANpPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKIACHHI JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIECHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKH XUMHUH;

« TOTOBHOCTh W CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATENIbHOCTU IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMU, MPUCYIIMMU IEJTOCTHOM
CUCTEME XHUMHUUYECKOT0 00pa30BaHMUS;

«  HaJIWYUE TPABOCO3HAHUS HKOJOTHYECKOM KYyJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» [TOCTUTAlOTCI B
CAMHCTBE Yy4yeOHOM ¥  BOCHUTATENBHOM JESITENILHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U
ujeallaMi POCCUICKOTO IPaKJaHCKOTO 00IIEeCTBa, MPUHATHIMU B 0011I€CTBE HOPMaMU
M TpaBWJIaMH TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IpolleccaM  CaMOIIO3HAHUS,
CaMOPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00yUYaIOIIHUXCSI.

JInuHOCTHBIE  PE3yibTaThl OCBOEHUSI MpeaMeTa «XUMHSD»  OTPaKaroT
c(OpPMHPOBAHHOCTh OMBITA TO3HABATEIIBHOW M TMPAKTHUYECKOW JIESITEIbHOCTH
OOy4YarommXcs MO0 pean3alii IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTHu:

1) rpaskIaHCKOr0 BOCIIMTAHUA:

« OCO3HAHUS  OOYyYalOIIUMHCSI  CBOMX  KOHCTUTYLUMOHHBIX TMpaB H
00S13aHHOCTEH, YBAXEHUS K 3aKOHY U MTPABOMOPAIKY;

« IPEJICTABIICHUS] O COLMAJIbHBIX HOpPMax M MpaBUIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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* TOTOBHOCTH K COBMECTHOM TBOPYECKOW JMESTEIbHOCTH IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX U TMO3HABATENIBHBIX 3aJ]lay, BBIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

* CIIOCOOHOCTH MOHMMAaTh W MNPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJO0B YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMA

* IIEHHOCTHOTO OTHOIIICHHSI K HMCTOPUUYECKOMY M HAay4YHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

 YBOXEHUSI K TPOLIECCY TBOPUECTBA B 0O0JIACTH TEOPUHU U MPAKTUYECKOTO
NPUMEHEHHS] XUMHUHU, OCO3HAHHS TOTO, YTO JOCTIKCHHMS HAyKH €CTh Pe3yJbTat
JUIMTENIBHBIX ~ HAOMIOJICHUM,  KPOMOTJIMBBIX  JKCIEPUMEHTAJIBHBIX  TTOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

- UHTEpPECa M TO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUH U TOCIEAYIOIIEM
aHanu3ze WHOOpPMalMK O TEPEJOBBIX JOCTIKCHHUSX COBPEMEHHOM OTEUYECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

« HDaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS;

* CIIOCOOHOCTH  OIIGHUBATh CHUTYallMHM, CBS3aHHBIE C XUMHUYECKUMU
ABJICHUSIMH, U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

« TOTOBHOCTH OLIEHHWBAaTh CBOE MOBEJCHUE M MOCTYNKH CBOMX TOBAPHUILEU C
NO3WLHMM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUU 3THX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

- IOHUMAHUsI IIEHHOCTEW 370pOoBOro M Oe3omacHoro oOpasza >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3HUecKoMy u
NICUXUYECKOMY 3/10POBBIO;

- cOONIIOIEHNsT TIpaBWJI Oe30macHOro oOpaIreHusi ¢ BEHIeCTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

 IOHUMaHUsl [IEHHOCTH NpPaBUJl HHIMBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

* OCO3HAHUS MOCJIEJACTBUIN U HETIPUSATHUS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

« KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeATEeNIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEIbHOCTH;

« YCTAHOBKM Ha AaKTHBHOE YYacTH€ B PEIICHUU MPAKTHUUYECKUX 3a/ad
COIMAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);
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« HHTEpeca K MPaKTHUYECKOMY U3YUYEeHHIO Npo(decCchil pa3auyHOro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

* YBOKEHHUS K TPYAY, JIOJISIM TPpYJa U pe3yibTaraM TPYAOBOU AESTEIbHOCTH;

« TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAUBUIYAIbHON TpaeKTOPUHU
oOpazoBanus, Oyayiel npodeccuu u peann3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB
C Yy4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUHM, HHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

* DKOJIOTUYECKHU 1€JeCO00pa3HOr0 OTHOIICHHS K MPHUPOJE, KaK UCTOUHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

« IOHUMAaHUsl TJIO0AJBLHOTO XapakTepa JKOJIOTMYECKUX TPoOJieM, BIIMSHUS
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMAIBHON CPEJibl;

« OCO3HaHUS HEOOXOAUMOCTH WCIOJIB30BAHUS JOCTIKCHUM XUMHUHU IS
pELIeHHs BOIPOCOB PAllMOHAIBLHOTO MPUPOI0NOIb30BAHMS;

« AKTUBHOTO HETPUSITUS JACHCTBUM, TPUHOCAIIUX BpPEI OKpYKarolen
IPUPOJHON cpelie, YMEHHUS NPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

« HUIMYUS  PA3BUTOrO  DKOJOTMYECKOTO  MBIINIJIEHUS, DKOJOTHYECKOU
KyJIbTYpbl, OIIbITA JIE€ATEJIBHOCTH HKOJOTHMYECKON HAINpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IIO3HABATEIbHON, KOMMYHUKATUBHOW M COLMAIBHOM
NPaKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHUBOCTOSATH UEOJIOTHH XeMohoouH;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

« c()OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

- IOHUMAHUsI CheuuuKkd XUMUU KaKk HayKd, OCO3HaHUA €€ poJu B
(GbOpMHUpPOBAaHUU PALMOHATBLHOTO HAYYHOTO MBIIUICHHS, CO3IaHUU IEJIOCTHOTO
Npe/CcTaBleHus 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEW W pemieHuu MnpoOJeM COXpaHeHUs
MIPUPOJIHOTO PaBHOBECHS;

« yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUISI COBPEMEHHOM
LUMBWIN3ALNN: B €€ TYMAaHUCTHYECKON HANPaBJIEHHOCTU U Ba)KHOM POJIU B CO3[aHUU
HOBOM 0a3bl MaTepUaIbHON KyIbTYPHI, PEIICHUH TTI00aTBbHBIX MPOOIEM YCTOWYUBOTO
Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUILEBOM U 3KOJIOTHYECKOU
0e30macHOCTH, B Pa3BUTUN MEIUIIMHBI, 0OCCTICUCHUH YCJIOBHUH YCIENIHOTO TpyAa U
HKOJIOTUYECKH KOM(DOPTHON KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

« €CTECTBEHHOHAYYHON TIpPaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJI0B
MO3HAHUS, HWCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIb30BATh
MoJIydyaeMble 3HAHUA JI1 aHaiu3a U OOBACHEHUS SBICHUU OKPYKAIOLIEro Mupa u
MPOUCXOJAIINX B HEM HM3MEHEHUM, YMEHHUS JeJaTh 0OOCHOBAHHbBIC 3aKIIOYECHUS Ha

16



OCHOBE Hay4YHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIEJbIO MOTYYEHHUsI JOCTOBEPHBIX
BBIBOJIOB;

* CIIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

« HHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKOU 1eATeTbHOCTH;

*TOTOBHOCTM M CHOCOOHOCTM K HENpPEephIBHOMY OOpa3OBaHHUIO U
caM0o00pa30oBaHUIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

« HHTEpeca K 0OCOOEHHOCTSAM TpYJla B pa3indHbIX cepax npodheccuoHanbHOMU
JEeSTENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI
MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeameTra «XUMUS» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:
+ 3HAYMMBbIC IR dbopmupoBaHus MUPOBO33PECHUS oOyyJaromuxcs
MEXTUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIeHAYyYHbIE TOHSTHSA, OTPaKaIOUIne
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa © chnenuduky METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPTHs, SIBICHHE,
Ipoliecc, CUCTeMa, Hay4HbIM (pakT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpwsi, UCCIIeA0BaHNE, HAOI0ICHHE, N3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);
+ yHUBEpcaJibHbIC Yy4eOHBIC JeHCTBHs (ITO3HABaTeNbHBIC, KOMMYHHMKATUBHBIC,
peryIsaTHBHBIE), oOecrieunBarone GopMupoBanue PyHKIIMOHATBHOW IPaMOTHOCTH H
COITMATFHOM KOMITETCHITUN 00Yy4YaroImmnXcs;
* CIIOCOOHOCTH OOYYaIOIMXCS HMCIOJb30BATh OCBOCHHBIC MEKIHCIUILIIMHAPHBIC,
MHPOBO33PECHYECCKHE 3HAHUS U YHHUBEPCAJIbHbBIE yUeOHbIC ICHUCTBHUS B O3HABATEILHON
Y COLIMAJIbHOM MPAKTHKE.
MeTtanpeaMeTHbIE  pe3yJbTaThl  OTPaXalOT OBJIAJCHHWE YHUBEPCAJIbHBIMU

y4eOHBIMH TI03HABATEIBHBIMU, KOMMYHHKATUBHBIMHU U PETYISATHUBHBIMH JICHCTBUSIMHU.
OBJaieHNe YHHBEPCAJbHBIMH YU€OHBIMH MO3HABATEILHBIMHM JI€/iICTBUSIMH:
1) 6a30Bble JJOrH4YecKHe JAeicTBUS:

+ CaMOCTOATEIIBHO (OPMYIHUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

« ONpPENENITh LEJIH JCATCIBHOCTH, 3aJaBas IMapaMeTpbl MW KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJITATHI AEATEIBHOCTH C TOCTABIECHHBIMHU IEISIMU;

+ UCIOJIb30BaTh NPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBLICJISITh XapAaKTEPHbIE NPU3HAKH TMOHSATUM W YCTAHABIHMBATH MX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIOIIUE MOHATHS IS OOBSICHEHUS OTICIBHBIX (DAKTOB H
SIBIICHUI;
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 BBIOMpATh OCHOBAHUS M KPUTEPUHU IS KJIAaCCU(UKAIIUU BEIIECTB U XUMUYECKUX
pEaKLHnii;

+ YCTaHaBIIUBaTh  MPUUYMHHO-CJICJACTBEHHBIC  CBSI3M  MEXKAY  H3Yy4YaeMbIMHU
SIBJICHUSIMU;

* CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIE, IETYKTUBHBIC, TT0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU W TPOTHUBOPEUUS B pPacCMaTPUBAEMBIX SIBICHUSX,
(dbopMyITHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

+ TNPUMEHATh B MPOLECCE TMO3HAHUSI, MCIOJIb3yeMble B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPEOOPa30BLIBATH MOJICIbHBIEC MPEACTABICHUS — XUMHUYECKUMA
3HaK (CMMBOJI) DJIEMEHTa, XUMU4YecKasi popMmyra, ypaBHEHUE XUMUYECKON peakiuu —
Opy pElIeHWH Y4YeOHBIX TO3HABATEIBHBIX MW MPAKTUYECKUX 3aj]ay, MPUMEHSTh
Ha3BaHHbBIE MOJIEIbHBIC TPEJACTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHYECKUX PEaKIIUi.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

 BIJIAJICTh OCHOBAMHM METOJIOB HAy4YHOTO TIO3HAHUSI BEIIECTB M XHUMHUYECKUX
pEeaKLHnii;

« (opMynupoBaTh 1IEHM U 33J1a4d UCCIEAOBAHUS, UCIIOIB30BATh MOCTABICHHBIC U
CaMOCTOSITEILHO CHOPMYJIUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JIJIs1 JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BhICKAa3bIBAEMBIX
CYXICHUU;

« BIJIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEIACHUS
YUYEHUYECKUX DJKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHS HAOIIOJATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro  pe3ylbTar, (popmyIupoBaTh
000011IeHNsT ¥ BBIBOJBI OTHOCHTEIBHO JAOCTOBEPHOCTH PE3yJIhTAaTOB HCCIIEIOBAHUA,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

« MpPUOOpPETaTh OMNBIT YYCHUYECKOW  HCCIENOBATEILCKOM M MPOCKTHOM
NS TEBHOCTH, MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOUCKY
METOJOB pEUIEHUs MNPAKTUYECKUX 3a]ady, MNPUMEHEHUIO Pa3IUYHbIX METO/IOB
MTO3HAHMUSL.

3) pabdora ¢ ungopmanmeii:

+ OPUEHTHUPOBATHLCS B PA3NIMUHBIX NCTOYHUKAX WH(MOpPMAIUU (HAYIHO-TIOMYJISIpHAS
auTEpaTypa XMMHUYECKOTO COAEPKAaHMs, CIIPaBOYHBIE TocoOusl, pecypchl MHTepHEeTa),
aHAM3UPOBATH MHGOPMAIIHIO PA3TUIHBIX BUIOB U (DOPM MIpEACTABICHUS, KpUTHICCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

 (opMynTMpPOBaTHh 3aMpPOChl W MPUMEHATH PA3IUYHBICE METOJbI TPH TIOWCKE U
orbope wHpOpManMH, HEOOXOAUMON [T  BBITIOJIHEHHUS  y4eOHBIX  3aaad
OIPEAEIEHHOTO THUIIA;

« MpUOOpPETaTh OMNBIT HWCIOJIb30BaHUS HMH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TOUCKOBBIX CUCTEM;
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+ CaMOCTOSATENLHO BHIOMPATh ONTUMAJIBHYIO (pOpMY HpecTaBIeHUs: UHPOopMauu
(cxeMbl, rpaduKH, JUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

* HCIIOJIb30BaTh HAYUYHBIN f3bIK B KaYECTBE CPEACTBA IPHU pabOTe C XUMUYECKOU
uH(popMaIeil: IPUMEHITh MEKIIPEAMETHbIE ((PU3NUECKUE U MATEMATHYECKUE) 3HAKU
U CUMBOJIBI, (POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

+ HUCHOJB30BaTh M  IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HATJITHOCTH.

OgBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

- 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbI B XOJ€ AMAJIOra W/WIN
JTUCKYCCHUH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIIBHO
BBIMOJHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

+ BBICTYNaTh C TMpe3eHTalMell pe3yJbTaTOB I03HABATEIbHONW JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peain3aliui y4eOHOro npoekTa U (popMynupoBaTh BBIBOJIBI 110
pe3ynbTaTaM MPOBEAEHHBIX HMCCIEIOBAaHUN MyTEM COTJIACOBAHMS IO3UIMI B XOJ€
o0CYyXJIeHUs U 0OMEeHa MHEHUSIMU.

OgyajieHre YHUBEPCATbHBIMHU PEryJISSTHBHBIMHU AeHCTBUAMM:
 CaMOCTOSITEJIbHO IUIAHMPOBATb U  OCYLIECTBIATH CBOIO I103HABATEJIbHYIO
JesITeIbHOCTh, Ompefensas €€ Lead M 3a7adyd, KOHTPOJUpPOBaTh U IO Mepe
HEOOXOAMMOCTH  KOPPEKTHpOBaTh IpeajaraeMblii  ajJropuTt™M JEWCTBUH  IpHU
BBIMIOJIHEHUN y4eOHBIX M MCCIEAOBAaTENbCKUX 3a/lay, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIN c1IOCOO UX pEeUIeHHsI ¢ YUETOM MOJyUYEHHUs] HOBBIX 3HaHUH O BEIIeCTBAaX
U XUMHUYECKHX PEaKIMIX;

* OCYILECTBJIATh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH Ha OCHOBE CaMOaHalu3a U

CaMOOIICHKH.

INNPEIAMETHBIE PE3YJIBTATHI

10 KITIACC

[IpenmeTHBIE pe3ysbTaThl OCBOCHUS Kypca «OpraHudyeckas XuMus OTpa)KaroT:
1) chopMHUpPOBAaHHOCTH  MPEACTABICHHA O  XMMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B TO3HAHUU SIBJICHUUN MPUPOJbI, B
dbopMUPOBAaHUN MBIIUICHHS ©  KYJbTYPhl JHYHOCTH, €€ (QyHKIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOIWMOM ISl pEIICHUs] MPAKTUYECKUX 3aJad U DKOJOTHYECKH
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;
2) BIaJeHHE CAUCTEMOM  XMMHWYECKMX  3HAHWH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIAraloIIUe MOHITUS (XUMUYECKHUU 3JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa
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aToMa, MOJIEKYyJia, BaJICHTHOCTb, S3JEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKTypHast ¢opmyina (pa3BépHyTas M COKpall€HHas), MOJb, MOJISIpHas Macca,
MOJISIPHBI  O0BEM, YIJIEPOAHBIA CKENeT, (PYHKIHOHAJbHAs TpYyIa, paauKall,
M30MEpHsi, U30MEPHI, TOMOJIOTUYECKHUM Psijl, TOMOJIOTH, YTIIEBOJOPObI, KUCIOPOI U
a30TCOJACPKAIIME  COCIUHECHHS, MOHOMEpP, TMOJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COCIUHEHMS); TEOPUM U 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemecTB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMHHU; MHUPOBO33PEHUYECCKHE 3HAHUS,
JIeXKaIue B OCHOBE TOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBIICHUM,
dakToMOTHYECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHHUHM M O€30macHOM
UCIIOJIb30BAHUHM BAXXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NeSATeIbHOCTH YEeJIOBEKa,

3) cpopMHPOBAHHOCTL YMCHHI BBIABIATH XapaKTePHbIC MPHU3HAKHA IMOHITHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIONIWE TMOHSATHUS TIPH
OTMCAHUU COCTaBa, CTPOSHUS U MPEBPAIICHUN OpraHUYeCKUX COCTMHCHU;

4) chopMUPOBAHHOCTh YMEHHH HCIOIB30BAaTh XHUMHUYECKYIO CHMBOJIUKY JUJIS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOH) hopMyI
OpraHUYEeCKHX BEIIECTB M YPAaBHEHUM XMMUYECKUX PEaKIMK, U3TOTaBIUBATh MOJICIIN
MOJIEKYJI OpPraHMYEeCKHX BEIIECTB [JIl WUIKOCTpAlMd HX XUMHUYECKOTro U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

5) chopMUPOBAaHHOCTh YMEHHI YCTaHABIMBATH TNPHHAJICHKHOCTh H3YyUCHHBIX
OpraHMYeCKUX BEIECTB MO0 UX COCTABY M CTPOCHHUIO K OIPeIeIEHHOMY KlacCy/Tpymie
coelMHEHU  (YyraeBOAOpPObl, KHUCIOPOA W a30TCOJAEpXKaUMe COEOUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), JaBaTb UM Ha3BaHUS IO CHCTEMATUYECKOU
HomeHkiarype (IUPAC), a Takke npuBOAUTH TPUBHAIbHBIE HA3BaHUS OTACIIBHBIX
OpraHUYECKUX BEIIECTB (3THIICH, MPONWJIEH, alleTUJIEH, 3TWICHIJIUKOJb, TJIULEPUH,
denon, QGopManbaeru, aneTaibACTU], MypaBbHUHas KHCIIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAasi KHUCJIOTA, CTEAPUHOBAsT KHUCJIOTA, TJIOKO3a, (PYKTO3a, Kpaxmall,
1IEJITI0JI03a, TJIUIHH);

6) chopMHpOBAaHHOCT, yYMEHHWS ONPEACIATh BUABI XUMHUYECKOW CBS3U B
OpraHUYECKUX COECTMHEHUSX (OJUHAPHBIE U KPATHHIE);

7) chopMHpPOBAaHHOCTH YMEHHUS TNPUMEHATH IIOJIOKCHHUS TCOPHUH  CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa s 0ObsSICHEHUS! 3aBUCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

8) chopMHPOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYCCKUE U
XUMUYECKHE  CBOICTBA  TUIHYHBIX  TMPEACTABUTEIEH  pPa3IUYHBIX  KJIACCOB
OpraHWYeCKUX BeIIecTB (METaH, 3TaH, dTUJICH, MPONMWIICH, alleTHiieH, Oyraauen-1,3,
MeTuIOyTaaueH-1,3, 6€H30J, METaHOJ, 3TaHOJ, ITHUJICHTJIMKOJb, TIULEPHUH, (HEHOII,
aneTanablerujl, MypaBbuHas U YKCYCHas KHUCIOTBI, IJIIOKO3a, KpaxMmall, LeJUI0J103a,
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AMUHOYKCYCHasl KHCJIOTa), WLIIOCTPUPOBATh T'€HETHYECKYIO CBA3b MEX]Iy HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX pEAKUU € HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpPMYII;

9) chopMUPOBAHHOCTh yMEHUS XapaKTEPHU30BaTh HMCTOYHHKH YTIEBOIOPOIHOTO
ChIpbsi (He(pTh, MPUPOJIHBIN Ta3, yroyb), CIOcOObl UX NEPEepadOTKU U MPAKTUYECKOE
MpUMEHEHUE POAYKTOB MepepadboTKH;

10) chopMHpPOBAaHHOCT YMEHUH TMPOBOAWTH BBIYUCICHHS IO XUMHYECCKHM
ypaBHEHMSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOJyKTa
peakluy Mo MU3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO M3 MCXOJHBIX BEIECTB
WIH MPOJYKTOB PEAKIIUHN);

11) chopMHPOBAHHOCTh YMEHUI BIaJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOAAX
HAy4YHOT'O TIO3HAHMSI, UCTIOJIb3YEMBIX B XUMUU MPU U3YUYCHHUH BEIIECTB U XUMHUYECKUX
ABJICHUN (HaOMI0/IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIIOIb30BAThH
CUCTEMHBIC XUMHUYECKUE 3HAHUS I IPUHATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYaITUsX, CBI3aHHBIX C BEIECTBAMU U UX TPUMEHCHHEM;

12) chopMHpPOBAaHHOCTh YMEHUH COOJIIOJATh MpaBHia TOJIb30BAHUS XMUMUYCCKON
nocyaoi u sabopaTopHbIM OOOpYJOBaHUEM, a TaKKe MpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU TO BBIMOJHEHUIO JaOOpPaTOPHBIX
XUMHYECKUX OMBITOB,;

13) chopMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIOJHATH XUMHYCCKUN
HKCIIEPUMEHT (TMpEeBpalIeHUsI OPraHUYECKUX BEIIECTB MPU HArpEeBaHHUH, MOTYYEHHUE
ATUJIEHA U U3YyUYEHHE €0 CBOMCTB, KaUECTBEHHBIE PEAKIMU OPTraHUYECKUX BEIIECTB,
neHaTypaiusi 0eJIKOB PU HArpPEBaHUMU, I[BETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHH C
IpaBUIaMU TEXHUKH 0€30IaCHOCTH MPH OOpaIlleHNH ¢ BEIIeCTBAMHU U JJA0OPATOPHBIM
000pyAOBaHUEM, TIPENICTABISATh PE3YNbTAThl XUMUYECKOTO HKCIIEpUMEHTa B (popme
3aMKCcH ypaBHEHUI COOTBETCTBYIOMIUX PEAKIMii M QOPMYIUPOBATH BEIBOIBI HA OCHOBE
ATUX PE3YNIbTATOB;

14) chopMHpPOBAaHHOCTP ~YMEHHUW KPUTHYECCKH aHAIM3HPOBATH XUMHUYECCKYIO
uHpOpMAIMIO, TOJIy4aeMyl0 H©3 pa3HbIX HCTOYHHKOB (CpelICcTBa MAacCOBOM
uHdopmarum, IHTepHET U ApyTruXx);

15) chopmMHupOBaHHOCTH YMEHHUI co0mo1aTh npaBuia HKOJIOTHYECKHU
1eJIeCO00PA3HOr0 MOBEACHUS B OBITY U TPYJOBOM JEATEILHOCTH B LIEJIIX COXPAHEHUS
CBOETO 3J0pPOBbS M OKpYKAlOLIEl MNPUPOJHON Cpeapl, OCO3HABaTh OIACHOCTh
BO3JICMCTBUS HA KUBbIE OPraHU3MbI ONIPEICIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHUMAs
cmbicn mokazatens [IJIK, moscHsaTh Ha mnpumepax cnocoObl YMEHBIICHUS H
MPEAOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa;

16) nnst oOyyaromuxcss ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUA OO0 OCHOBHBIX JIOCTYHHBIX METOJAaX TO3HAHMS BEIIECTB WU
XAMHUYECKUX SBICHUM;
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17) nuist crensIxX ¥ CIa0OBUIAIIMX 00yJYaIONIUXCS: YMEHHE HCITOJIB30BaTh Pelibe(HHO-
TOYEUYHYIO cucteMy obo3HaueHui JI. bpaiins ais 3anucu xumuueckux Gopmyd.

11 KVIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHuuecKasr XuMHUsI»
OTpaXKaroT:

1) chopMUPOBAaHHOCTH  MPEACTABICHUH: O  XUMHUYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SIBJICHUN MPUPOJIBI, B
dbopMuUpOBaHUM MBIIUICHUS H  KYJIbTYPhl JUYHOCTH, €€ (yHKIHMOHAIBLHOU
IPAMOTHOCTU, HEOOXOJWMOM [Jisi PEIIeHUs] MPAKTHUYECKUX 3a]ady U DKOJOTHYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBbIO U MPUPOJTHON Cpefie;

2) BJaJeHHWE  CHUCTEMOH  XHMHYCCKHX  3HAHHHK,  KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMHYECKHHA 3JEMEHT, aToM, HW30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJICKYyJia, MOJb, MOJSPHBIH 00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIILHOCTh, CTEIEHb OKHUCJICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHAs, UOHHAS, METAJIMYECKasi, BOJOPO/IHAS), KpUCTAJUIMYECKas PEIIETKa,
TUANBl ~ XUMHUYECKUX  PEAKIUi,  PacTBOp,  JJIEKTPOIUTHI,  HEIIEKTPOIMUTHI,
ANEKTPOJINTHYECKAsT ~ JAUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOW peaklMh, XUMUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
AJICKTPOJIMTHYECKON NUCCOLMAlNK, nepuoandeckuii 3akoH 1. 1. Menneneera, 3akoH
COXpaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MPEBPAILLCHUS SHEPIrUd MpHU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUH  SI3BIK  XHMUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JEKallMEe B OCHOBE NOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOJOTMUYECKHUE CBEIEHUS O CBOWMCTBAX,
coCTaBe, MOJYyYeHUH M O€30MaCHOM HCIIOJNIb30BAHUU BAXKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOU JIEATEIbHOCTH YETIOBEKA;

3) chOopMHPOBAHHOCTHL YMEHHH BBISBIATH XapaKTepHbIC MPU3HAKUA TOHATHIA,
YCTaHaBIMBATh HMX B3aUMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS IIPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

4)  chopMHpPOBAHHOCT, YMEHHU HCIOJIb30BAaTh XHUMHUYCCKYIO CHUMBOJIMKY JUISI
coctaBieHuss  GOpMyd  BEHIECTB U YpaBHEHUW  XUMUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHUYECKUX BELIECTB (yrapHblid ra3, YIJIEKUCIBIM ra3, amMMuak, raméHHas
M3BECTb, HETAIIEHAS] U3BECTh, MTUTHEBAS CO/IA, MUPUT U JAPYTHE);

5) chopMHPOBAHHOCTh YMCHHIA OINPEACIATh BAJCHTHOCTh W CTCIICHb OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTABA, BUJI XUMUYECKOU CBSA3U
(KoBaJeHTHAsl, WOHHAs, MeETaJlInuecKas, BOJOPOAHAs) B COCIMHEHUSX, THII
KPUCTAJJTMYECKOW pEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHas, MOJICKYJIsIpHas,
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WOHHAs, METaJUIM4ecKasi), XapakTep Cpelbl B BOJHBIX PAaCTBOpaX HEOPTraHUYECKHUX
COCIMHCHUM;

6) chopMHUPOBAHHOCTH YMEHUHI yCTaHABJIMBATh MPUHAIC)KHOCTh
HEOPraHUYECKUX BEHIECTB MO UX COCTaBYy K OMNPENEIEHHOMY KJaccCy/TpyIie
coeIMHEHUN (IIPOCThIE BEIIECTBA — METAUIbl U HEMETaJUIbl, OKCHJbl, OCHOBaHMSI,
KHUCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

7)  chopMHUPOBAHHOCTHh YMEHHI PaCKPBIBATH CMBICI ITEpHOIUUecKoro 3akoHa . .
MeHnneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

8) chopMHPOBAHHOCTh YMEHHH XapaKTEPHU30BaTh 3JICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mnepuonoB Ilepuogudeckoid CHUCTEMBbI XUMUUYECKUX
anementoB JI. M. MeHpaeneeBa, WMCHIONB3Yysl MOHATUS «S-, P-, O-3JCKTpOHHBIC
opOuTammy», <«IHEPreTUYECKue YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMUMHUYECKHX OJJIEMEHTOB M HX COCJAMHEHUW MO TEepuoJaM U Tpylmam
[Tepunoanueckoii cucteMbl Xumudeckux 3nemenToB . . Menzaeneena,;

9) chopMHUPOBAHHOCTH  YMEHHH  XapakTepu30BaTh  (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBONCTBA HEOPTAHUYECKUX BELIECTB PA3JIUYHBIX KJIACCOB, MOJITBEPKIATh
CYIIECTBOBAHME TE€HETHUYECKOW CBA3U MEXJIYy HEOPraHWYECKUMHU BEIIECTBAMU C
NOMOILbIO0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;

10) chopMUPOBAaHHOCTH YMEHHS KJIACCU(PHUIIMPOBATH XUMUYECKHE PEAKIMH 10
pPa3JIMYHBIM MpHU3HAKaM (YUCIYy M COCTABY pPEAarupyrolIMX BEIIECTB, TEIIOBOMY
sbdexTy peakiuu, U3MEHEHHIO CTENEHEH OKHCIEHHUS JIIEMEHTOB, OO0paTUMOCTU
peaKIny, y4acTHIO KaTaIu3aTopa);

11) chopMUPOBAaHHOCTH YMEHHH COCTABJIATH YpPaBHCHHS PEAKIMH Pa3IUYHBIX
TUIIOB, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS PEaKlUii MOHHOTO OOMEHA, YUWUTHIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKUUH UAYT JO KOHLA;

12) chopMUPOBAaHHOCTH yMEHHH MPOBOAUTH  PEAKIMH, MOATBEPIKIAIOIINC
KAUueCTBEHHBI COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HABaTh
ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIWE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

13) cdopMupoBaHHOCTH YMEHUH  pAaCKphIBaTh  CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIMA TMOCPECTBOM COCTaBIICHUS AJIEKTPOHHOTO OanaHca
3THUX PEaKIUH;

14) chopMUPOBAaHHOCTh YMEHHU OOBICHITH 3aBUCHMOCTH CKOPOCTH XUMHYECKOM
peaKiuu OT Pa3IUYHBIX (AKTOPOB; XapaKTEP CMEIIEHUS XUMHUECKOT'O PAaBHOBECHS B
3aBUCUMOCTHU OT BHEIIHETO Bo3AekcTBus (nmpuHiun Jle [larense);

15) chopMUPOBAaHHOCTH YMCHHH XapaKTepU30BaTh XHMHUYCCKHUE IPOIIECCHI,
JIeXkalue B OCHOBE MPOMBIIIIEHHOTO MOJIYUYEHHUSI CEPHOU KUCIIOThI, aMMHUaKa, a TAKKe
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c(hOpMUPOBAHHOCTh  MPEJCTABICHU 00 OOHmMX HAY4YHBIX MPUHLIUIAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

16) cdhopMUPOBAaHHOCTh YMEHUN MPOBOAMWTH BBIUMCICHUS C HUCIOJIb30BAaHHEM
MOHSATUS «MaccoBasi J0JIsl BEIIECTBA B pacTBOPE», OObEMHBIX OTHOILICHHUM Tra30B MpPHU
XUMUYECKUX PEaKlMsIX, MacChl BEIIECTBA WM O00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce Wi O0BEMY OJHOIO M3 YYAaCTBYIOIIUX B pEaKIUU
BEILIECTB, TEIUIOBOTO A((QeKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTUU;

17) chopMUPOBAHHOCTh YMEHHH COOJIIOATh MpaBUja MOJTb30BAHUS XUMHUYCCKOMN
nocyJIol u jabopaTopHBIM OOOpYJAOBaHHMEM, a TaKXe TMpaBwiIa OOpaIleHUS C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSMH [0 BBIMOJHEHUIO JA0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

18) chopMUPOBAaHHOCTH YMEHHH IUTAHUPOBATh M BBIMOJHATH XHMHYCCKHI
IKCTIIEPUMEHT (pa3ioKeHUE TMEepPOKCHIa BOJOPOJa B MPUCYTCTBUU KaTaIM3aTopa,
OTIPEJICJICHUE CPEeJIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCATHLHOIO WHIUKATOPA,
BJIIMSIHUE PA3JIMUHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOUW PEaKIuu, peaKIui HOHHOTO
oOMeHa, KauyeCTBEHHBIC peaklMu Ha cyib(dar-, KapOoOHAT- U XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHMSI, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajad Mo TeMaMm «MeTaibsl» u
«HemeTanibi») B COOTBETCTBUH C ITPaBUIIAMHU TEXHUKHU 0€30MaCHOCTH MPU 00paIlieHuu
C BellecTBaMH M JabOpaTOpHBIM O0OPYJOBAaHUEM, TMPEACTABISATh PE3YJIbTATHI
XUMHYECKOTO HKCIIEpUMEHTA B (hOpME 3aMKiCH YPAaBHEHHU COOTBETCTBYIOIINX PEAKIIUIA
1 GOpMyIHPOBATH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

19) chopMUPOBAaHHOCTH YMEHHUH KPUTHUECKH AaHAJIM3HPOBATH XHMHUYCCKYIO
UHPOpMAIINIO, TIONy4aeMyl0 H3 pPa3HbIX HCTOYHMKOB (CpeICTBa MacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

20) chopMUpPOBaHHOCTH  yMEHHH  cOOMIOgaTH  MpaBUa  IKOJOTHYECKHU
11€JIeCO00Pa3HOT0 MOBECHUS B OBITY U TPYJOBOMU JEATEIHLHOCTH B LIEJISAX COXPAHEHUS
CBOEr0 3J0pOBbS M OKpYXKAalollled MNPUPOAHOM Cpelbl, OCO3HaBaTh OMACHOCTH
BO3/ICMCTBUS Ha UBBIE OPraHU3Mbl OINPENAEIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokasarens [1/IK, mosicHaTh Ha mpumepax crocoObl YMEHBIIICHUS W MPEJOTBPAIICHUS
UX BPEAHOTO BO3/ICUCTBUSA HA OPraHU3M YEJIOBEKa;

21) nns oOydYaromMXCsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37JOPOBBSI: YMCHHE
MPUMEHSTh 3HaHUA OO0 OCHOBHBIX JIOCTYHHBIX METOJAaX TMO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUI;

22) s CIENbIX MW CIA0OBUASIIMX OOYYarONIMXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHmid JI. Bpaimst mis 3amdcn XMMHYECKUX

dbopmy.

24



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
N bu6mmoreka [{OK.
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
https://m.edsoo.ru/7f41837c
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [{OK.
2.1 IpenenbHbie yrieBoa0po ikl — alKaHbI 2 https://m.eds00.ru/7f41837¢
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1 brbmiorexa LIOK.
. ATKA/HCHBI, ATKHHEL https://m.edsoo.ru/7f41837c
bu6mmoreka [{OK.
2.3 ApOMaTHIECKHE YIIICBOLOPOIbI 2 https://m.eds00.ru/7f41837¢
54 [IpupoaHble HCTOYHHUKH YTIEBOAOPOIOB 3 1 brbmiorexa LIOK.
. W HX TIepepaboTka https://m.edsoo.ru/7f41837c
Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEeHNs

25


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK.

3.1 Criuprei. dexo 3 https://m.edso0.ru/7f41837¢
3.9 Anbrerunbl. KapOOHOBBIE KUCIIOTHI y Et?riﬁﬁfii?ﬁ/sﬂl%?c
Crnoxnble 3¢upbl S :
bubmmoreka [{OK.
3.3 YraeBost 3 https://m.edsoo.ru/7f41837c
Wroro mo pazueny 13
Pasznea 4. A3orconepskanue oOprannyeckue coeJuHeHUust
4.1 AMUHBI. AMUHOKHUCITIOTHI. benkn 3 bubmorexa HOK.
https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 E;ﬁ?;ﬁf;igﬁﬁﬁl 837¢
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

26



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KUIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenne atomoB. [leproanueckuii 3aKk0H
P proA bu6mmoreka [{OK.
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
https://m.edso0.ru/7f41837c
anemenToB J[. 1. Menaeneera
15 Crpoenne BemecTsa. MHOTOOOpa3me 4 brbmotexa LIOK.
: o — https://m.edso0.ru/7f41837c
bu6mmoreka [{OK.
13 XUMUYECKUE PEAKIUH 6 1 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
bu6mmoreka [{OK.
2.1 Meraiuist 6 1 https://m.edsoo.ru/7f41837¢
bubnuoreka [{OK.
2.2 Hemeraiuist 9 1 1 https://m.edsoo.ru/7f41837¢
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5 brbmotexa LIOK.
. — https://m.edso0.ru/7f41837c
Hroro no paszneny 17

Pa3pen 3. Xumus u ;Ku3HL

27


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK.

3.1 KUMHA U KH3HE 4 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 2

[TPOTPAMME
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Ky3nenoBa H.E., TutoBa 1.M., I'apa H.H. / Ilox pen. Ky3uenosoii H.E.
Xumus. 10 knacc (6a30BbIit ypoBeHb) — M.: Benrana-I"pad, 2012. YyeOHuk.
2. Ky3nenona H.E., Jleskun A.H., [llatanos M.A. Xumus. / Ilox pen.
Kysnenosoit H.E. 11 knacc. ba3oBsiit ypoBens. - M.: Benrana-I'pad, 2012 r.
VY4eOHUK.

3. Xomuenko U. I'. CoopHuUK 3a1a4 1 yrpaKHEHUN 10 XUMHHU JIJISI CPEeIHEN

mKoJiel. — M.: «HoBas BorHay, 2021.

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. JIéBkun A.H. Xumus. 10 knacc: 6a30BbIif ypoBeHb. MeToIuuecKoe mocooue
1S yaureneid xumud. - M: U3narensctBo «Bentana-Ipady», 2013.

2. JIéekun A.H. Xumus. 10 kmacc: 6a30BbIil ypOBeHBb. MeTOIMUECKOE
nocobue s yuutene xumuu. - M: M3narensctBo «Benrana-I'pad», 2013.

https://rosuchebnik.ru/product/himiya-bazovyy-uroven-11klass-
metodicheskoe-posobie-633877/

3. Ky3uenosa JI.M., Mocksa B.B. HoBas TexHonorusi B 00y4eHUH XUMHUH.
Xumus. 10 kmacc. MeToaudeckoe MocoOre MoAr0TOBICHO IS yUUTEIeH
xuMuH. — M.: Muemo3nna, 2023.

4. TI'apa H. H. Xumus. Ypoku B 11 kimacce: mocobue ayis yautenei

obmeobpazosar. yupexaenuit / H. H. I'apa. — M.: IIpocsemenue, 2009.
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5. Papenxnii A. M., I'opmikosa B. I1., Kpyrnukosa JI.H. Jlunaktnueckuii

Marepuain o xumuu st 10-11 knaccos. — M.: IIpocsemenue, 2001.

6. Kysnenosa H.E., JIéBkun A.H. 3agaynuk no xumuun. 10 xnace. — M.:

Benrana-I'pad, 2013.

7. JleBkun A.H., Ky3nenosa H.E. 3amaunuk no xumuu. 11 kiacc. — M.:

Benrana-I'pad, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1. bubmmoreka IJOK. https://m.edsoo.ru/7f41837c¢

2. denepalibHbIN HEHTP WH()OPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
(®LHOP).

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html

3. Iloptan ¢pyHAaMEHTATLHOTO XUMHYECKOTO 00pa3oBanus Poccun.

http://www.chemnet.ru/

4. Poccuiickuii 001ieo0pa3oBaTeIbHBINA opTai. hitp://experiment.edu.ru/

5. XuMus 17151 BCeX: WITIOCTPUPOBAHHBIE MaTEPHAIIBI TIO OOIIIEH,

OpraHMYeCcKOi 1 Heopranmdeckoi xumuu. http://school-sector.relarn.ru/nsm/

. Bce ans yuntens xumuu. ['azera "Xumusa" nznarenbckoro qoma 1-ro
6. B y4 r "X " 1
ceHTsaA0Ops. Calit "4 uny Ha ypok xumun". Marepuansl K ypOKy.

http://him.1september.ru/

7. Kypuan "Xumus u XKuzup - XXI Bex". http://www.hij.ru/
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