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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YPOBHE CpEIHEr0 oO0Iero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepannn», TpeOOBaHM K pe3ysbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeaHero ooOIero oOpa3oBaHUs
(@OIT COO), npencraBieHHbix B  DeaepadbHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, c¢ yu€tom KoHuenmuu mnpenoaaBaHus
ydeOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opranuszanusx Poccuiickoit
denepanuu, peaTu3yIOIMMX OCHOBHBIE O0pa3oBaTelIbHBIE MPOTPaMMBbI, U
OCHOBHBIX TMOJNOXKEHUN «CrpaTeruu pa3BUTHs BocnuTaHuss B Poccuiickoit
Oenepannu Ha nepuoa 1o 2025 roga» (Pacnopsibkenue IIpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0JI0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K ONPEACIICHUIO
oO1wieil ctparerun 00y4eHusl, BOCIIUTAHUS U Pa3BUTUA 00y4YaIOIIUXCS CPEICTBAMU
yaebHoro npeamera «Xumusi» aas 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbeie TosiokeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJIEH,
collepXaHusi, Pe3yJbTaTOB OO0yuYeHUS U TPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHHe, MOJTy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHu3aIlui, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBanHocTH. OHO CIYXHUT 3aBepLIAIONIMM JTallOM peaju3aldd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPOIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YelioBeKa, a TakKe DSKOJOTUYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3M0pPOBBI0O M TpUpOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE
o0ydJaronmxcsi Ha YPOBHE CPEHEro OOIero oOpa3oBaHUs CPEACTBAMHU YYEOHOTO
npeaMeTa «XHUMHs», COJEpXKAaHUE M TOCTPOCHHE KOTOPOTO OIpEJeieHbl B

nporpaMmMe MO0 XHMHUHM C YYETOM CHelU(pUKH HAyKHM XUMHHM, €€ 3HAYeHUS B



NO3HAaHUM TPUPOABl U B MaTEpUaJIbHOW XU3HU OOIIECTBa, a TaKXKe C YYETOM
o0umx 1ened W MPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickort @enepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WUIPAaeT 0coOYyl0 PoJib B
COBPEMEHHOM LMBHWJIM3AIMU, B CO3/IaHUM HOBOM 0a3zbl MaTepUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIIMOHATILHOIO HAYYHOI'O MBIILJICHUS,
B CO3JIaHUE LEJOCTHOTO MPEACTaBICHUS 00 OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE
IPUPOJIbI U YENOBEKa, KOTopoe (popMHpyeTcsi B XUMUU Ha OCHOBE MOHHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUS B3aWMOCBS3M MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU IPUMEHEHUSI.

TecHO B3aMMOAEHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMU, XUMUs CTaja
HEOThEMJIEMON YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pEUICHUe
rI00ANBHBIX TPOOJIEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30IaCHOCTH U OXPaHbI 3JOPOBbS.

B cootBeTcTBUM C OOHMIMMM LENSIMH U TPUHIUMIAMU CPEIHET0 OOIIero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl yPOBEHD
U3YyYEHHs) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJamuxcs, HEOOXOAMMYK0 UM i1  BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLUYMa, IPOJOJIKEHUS
00pa3oBaHMs B pa3IMUHbBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsroliuMu  rpeaMera  «XUMHs»  BISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmmIas ¥ HeopraHUYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cCHCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW U3 OONIeH XUMUM) U
oprannueckon xumuu. GopMupoBaHWE NAHHOW CHCTEMBI 3HAHWN NPU U3YYEHUU
npeaMeTa oO€cleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus

BCIIICCTB HA OCHOBEC 06HII/IX HOHHTPIﬁ, 3aKOHOB " TCOpI’IfI XUMHU.



CtpykTypa comepxkaHusi KypcoB — «Opranndeckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHs» Cc(QOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0Ja K U3Y4YeHHIO Yy4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIACCUYECKOM TEOpUU CTPOCHMSI OPraHUYECKUX
COCIMHEHWI, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKUX U DIEKTPOHHBIX
MPEACTaBICHU O CTpoeHnH BemecTB. CBeneHMss 00 U3y4aeMbIX B Kypce
BEIIECTBAaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAMHEHHI. B Kypce opraHM4eckoil XUMUU TMOJYy4yaloT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC
MIPEICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHSI, 0 XUMUYECKOM PEaKInu.

[lon HOBBIM yrjaoM 3peHus B mpeaMere «XuMHs» 0a30BOTO ypOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKU MaTepuan Hu (aKTOJIOTMYECKHME CBEJIEHUS O BellecTBaX U
XUMUYecKol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHMUECKUX MO3HIIHM,
ryoXke TMOHATh MCTOPUYECKOE HW3MEHeHHE (QYHKIUI STOro 3akoHa — OT
000011ar0111eH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cuctema 3HaHUN O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHus jgomnosHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJACpKaHMs, WMEIOUUMH KYJIbTYPOJOTUYECKHUI U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENILHONM W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT

BBIITYCKHUKY OPHUCHTHUPOBATLCA B O6I].[€CTB€HHO Hn JHWUYHOCTHO 3HAYMMBbIX



npobyieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OPUMEHATH €€ JUIsl TONOJHEHWS 3HAHWM, pElIeHUS HHTEUICKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom coxepkanue yueOGHOTO
npeamera  «XUMHsS»  JAHHOTO  ypPOBHS  M3y4Y€HHs OpPHUEHTUPOBAHO  HA
dopmupoBaHrue y 0O0y4arOIIMXCSl MHUPOBO33PEHUECKOW OCHOBBI Ui TOHUMAaHUSA
¢mrocopckux uaei, Takux Kak: MaTepualbHOE €IUHCTBO HEOPraHHMYECKOro U
OpraHMYECKOTO MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTpPOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBICHUN MyTEM SKCIEpUMEHTa U
pellieHusT MPOTUBOPEYMH MEXKAYy HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
NPEANOChIIIKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUH SKOJOTHMUYECKUX MpoOiIeM, a
TaKxke MpobsieM cOepekeHUsI FHEPrETHUECKUX PECYPCOB, CBIPbsI, CO3IaHMsI HOBBIX
TEXHOJIOTUI U MaTepHAJIOB.

B nmnnmane pemieHust 3amad  BOCIMTAHUS, Pa3BUTUS U COIMAIM3ALNU
00y4JarmuXxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOIbl K OMPEICICHUIO
CONIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAJIBHBIX y4eOHBIX JEUCTBUI, UMeomuX 0a30Boe 3HAYCHHE IS
pa3IMYHBIX BHJIOB JEATENBHOCTU: pEIIeHHs MpoOseM, IIOMCKa, aHaiu3a M|
00paboTku nHpopMannu, HEOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUIECKON
U HCCJEOBATEeIbCKON NEATENbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TO3HAHHUU
XUMHH.

B npaktuke mnpenogaBaHMs XMMHUM KaK Ha YpPOBHE OCHOBHOT'O OOIIETo
o0pa3oBaHus, TaK U Ha YPOBHE CpeJHEro o0uiero oopa3oBaHus, P ONpeaeIeHIN
COJepKATEIbHON XapaKTEepPUCTUKU LeJeld H3y4YeHHs NpeaMeTa HaIpaBlieHHEeM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JIESITEIbHOCTH YEJOBEKa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOH KyJbTyphl. C
METOAMYECKOW TOYKHM 3PEHUs] TAKOH IMOJIXOJ K ONpEeAETCHHIO Ieseld H3ydeHUS
npeaMeTa SBISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHo AaHHOW TOYKE 3pEHHS TJABHBIMHU LENSIMU HM3Y4YEHHUS INpeaMeTa

«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsrOTCS:



. dbopMHpOBaHWE CHCTEMBbl XHMHYECKMX 3HAHUW KakK BaKHEUIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, B OCHOBE KOTOPOW JIEXKaT
KJIIOYEBBIE TMOHATHS, (PyHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHE
A3blKa HAyKH, YCBOGHHE W TOHMMAaHUE CYIIHOCTH JOCTYNHBIX O0O0OIIEeHU
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTHI U
CTaHOBJICHHS;

. dopMupoBaHHE U pa3BUTHE MPEICTABICHUM O HAayYHBIX METOAax
MO3HAHUS BELIECTB M XUMHUYECKHX pEaKIUl, HEOOXOIMMBIX IJIsl MPHOOpETEeHUs
YMEHUI OPHUEHTHUPOBATHCS B MHUPE BELIECTB U XUMHUYECKUX SBICHUH, UMEIOLIUX
MECTO B IPUPOJE, B IPAKTUUECKON U TOBCEIHEBHOM )KU3HH;

. pa3BUTHE YMEHUH U CNOCOOOB JESATENbHOCTH, CBSI3AHHBIX C
HAOMIOZICHUEM U OOBSICHEHUEM XUMHUYECKOIO 3SKCHEPUMEHTa, COOJI0JEHUEM
paBuJI €30MaCHOTO OOPAILEHHS C BEIIECTBAMHU.

Hapsiny ¢ atuM, copeprkarenbHasl XapakTepUCTUKA LEJIed U 3a/1a4 U3yYEHHUs
IpeaIMeTa B IPOrpamMMe Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoBanusi. CerogaHs B
OpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEeANOYTEeHUE
NPAKTUUECKONM KOMIIOHEHTEe COJAep)KaHUs OOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HA0OpOM 3HaHWW, a (YHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh Ccloco0aMu U
YMEHHSMU aKTHBHOTO TNOJIyYEHHUs 3HAHUW U NMPUMEHEHUS UX B PEAJbHOW >KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBs3M ¢ OTUM IpU HM3YyYEHHH IPEAMETa «XUMHUS» JOMUHHPYHOLIEE
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aaui, KaK:

ajanrtanus o0ydyarolmxcs K yCIOBUSM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupOBaHHE  UHTEIUJICKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pPELIECHNI B KOHKPETHBIX dKWU3HEHHBIX CUTYAIUSAX, CBA3AHHBIX C BEUIECTBAMU U UX

IIPUMCHCHUEM;



dbopMupoBanue y OOydYalOIIMXCS KIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAIbHOE 3HAUYCHHUE ISl Pa3IUYHBIX BUIOB
JeSITENIbHOCTH: pelIeHusl mpo0jeM, oUCKa, aHaln3a U 00paboTku MHGpOpMAIUH,
HEOOXOJUMBIX Uil NPUOOPETEHMsI OIbITa MAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAHMM XHMHM, a TakXKe I OLEHKH C [O3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUA 110 XMMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOTUU ISl IOMCKA U aHalIu3a yuyeOHOU U
HAy4YHO-IIOMYJISIPHON MHPOPMALIUN XUMUYECKOTO CO/IEp KAHMS;

dbopMHUpOBaHHE W pa3BUTHE Y OOYYAOIIMXCA AaCCOIMATUBHOTO W
JIOTHYECKOTO MBIIUJICHUs, HaOMI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IPU MJIAHUPOBAHUH U MPOBEACHUN
XMMHUYECKOTO IKCIIEPUMEHTA;

BOCIMTAaHHE Yy oOyuaromuxcs YyOexAEHHOCTM B T'yMaHUCTHYECKOH
HANpPaBJIEHHOCTH XWUMHUHU, €€ BAXKHOM POJM B PEHICHHH TI00aNbHBIX MpoOsieM
paloHaIbHOTO MPUPOAONOIB30BaHNUS, TOTOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS MTPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOro
OTHOLIEHHUS K HIPHUPOJE M CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOPETEHUs OIbITa
UCIOJIb30BAaHUSl TOJYYEHHBIX 3HAHUU U NPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaLUsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSMU.

B yuebHoMm mane cpegHero oOuiero oOpa3oBaHHs HpeaMeT «XHUMHs»
0a30BOr0 ypOBHS BXOAHT B COCTaB MpEeAMETHOH obnactu «EcTecTBeHHO-HAy4YHBIE
PEIMEThD».

OOmiee 4McIO 4YacoB, OTBEAEHHBIX MJIsi M3Y4YEHHUs XUMHUHU, Ha 0a30BOM
YPOBHE cpeqHero odiiero oopa3zoBanus, coctapiser 68 dacos: B 10 kiacce — 34

yaca (1 gac B Henemnto), B 11 knacce — 34 gaca (1 gac B Hezeno).



COJEPKXAHUE OBYUYEHUA

10 KITACC

OPI'AHMYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMUM

[Ipenmer opraHndeckor XUMHUN: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpuUs CTPOEHUS OpPraHUYECKHUX
coequnenuit A. M. byTiepoBa, e€ ocHOBHbIE TTo10)keHHI. CTpyKTYypHBIE (hOPMYIIBI
OpPraHMYECKUX BewecTB. ['omonorusi, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COENUHEHUAX — OIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kmaccuduKauy opraHMdecKux BemecTB. HomeHkmatypa
OPTaHUYECKUX COCAUHECHUM (CHUCTEMATUYeCKas) W TPUBUAIBHBIE HA3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3Y4YEHHUs BEIIECTB U MX MPEBPAILCHUIL:
O3HAaKOMJIEHWE ¢ oO0pa3llaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTraHWYECKUX BEIECTB, HAOIIOJEHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALIEHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (I1aBjieHUe, 00YTIIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHU psiA. MetaH U 3TaH —
NpOCTEUIINE TPEICTABUTENN aJKaHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelICHUST W TOPEHUs), HAXOXKJICHUE B MPHUPOJEC, IOJYYEHHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUYECKUN PsAZl. DTUIICH U MPOMUIIEH —
MPOCTEUINE TPENCTABUTENIN AJIKEHOB: (U3MYECKUE M XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATAlUM, OKUCICHHUS U

HOJ'II/IMepI/IBaI_II/II/I), IMMOJIYYCHHUC U IIPUMCHCHUC.



Ankaauensl: OytagueH-1,3 u mMetunOytaaueH-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKUE CBOMCTBA (peakuus nonumepusanuu). [loaydeHre CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTU CTPOCHHUS, TOMOJIOTUYECKHH PsiI.
ALleTUIEH — [OpPOCTEUIIMM MpeNCTaBUTENb AJKHHOB: COCTaB, CTPOCHHUE,
dusznyeckrue 1 XMMHYECKHUE CBOMCTBA (peakluy THAPUPOBAHNS, TaIOTEHUPOBAHNS,
TUApATALNU, TOPEHNUS ), TIOJTYyUYECHHE U IPUMEHEHHUE.

Apensl. beH3on: cocraB, cTpoeHue, Qpu3nUeckrue U XUMUYECKHE CBOMCTBA
(peakuny raJOr€eHUPOBAHUS U HUTPOBAHUSA), MOJYYEHUE U NIPUMEHEHUE. 10.1y0.:
cocmae, cmpoeHue, uauueckue U  XuMmuueckue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUS U HUMPOBAHUA), NOJAYyYeHue U npumerHeHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM yINIEBOAOPOAOB. IlpupoaHblii ra3 ¥ NOMYyTHBIE
HedTsaubie Ta3el. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IIEPErOHKA, KPEKUHI (TEPMHUYECKUU, KaTaIUTUYECKUM), nuposm3. lIpomykTsl
nepepadoTKu HePTH, UX MTPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KameHHbI
yTOJb U NPOAYKTHI €r0 epepaboTKH.

OKCIEpUMEHTAIBHBIE METOJIbl HM3YYEHHs BELIECTB M HMX INPEBPALLCHUN:
O3HAKOMJIEHME ¢ O00pa3laMu IUIacCTMAcC, KaydyyKOB U PE3HUHbI, KOJUIEKUIUU
«Hedptb» u  «Yromp», MOAETMPOBAHWME  MOJEKYJ  YIJIEBOAOPOJOB U

rajJjorcHomnpon3BOJHBIX, ITPOBCICHUC IPAKTUYECKOMN Da6OTBI: INOJIY4YCHHEC I3THUJICHA

Y U3y4YEHUE €rO CBOMCTB.

Pacuérnrie 3agayn.

Briuncnennss mo ypaBHEHHIO XUMHUYECKOW peakuuu (macchl, o0ObéMa,
KOJINYECTBA MCXOJHOr0 BEMIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIA MTPOTYKTOB PEAKIIUHN).

Kucaopoacoaep:kaiue opraHudeckne coeTuHeHnsI



[IpenenpHble ONHOATOMHBIE CHUPTHI. METAaHON W 3TaHOI: CTPOCHHE,
busznueckue M XUMHUYECKHME CBOMCTBA (peaklUM C AKTUBHBIMU MeETaJlJlaMH,
rajJoreHOBOJOPOaMHU, TOpPEHUE), NpPUMEHEHHE. BoAOpOIHBIE CBS3U MEKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATaHOJIa HA OPTraHW3M YEJIOBEKA.

MHOroaTOMHbBIE  COUPTHL. ODTWIEHIVIMKOJb W  TJULEPUH: CTPOCHHE,
bu3ndecKkue W XUMUYECKHE CBOWCTBA (B3aMMOJICUCTBHE CO IIEIOYHBIMU
MeTaJJIaMH, KaueCTBEHHAs PEaklUsi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opranus3M uesnoBeka. [[pumeHeHne rauuepruia U STUIICHTITUKOJIS.

@deHoJl: CTpOeHUE MOJEKYJbl, (U3MYecKne M XUMHYECKHUE CBOWCTBA.
TokcuuHocTh Genona. [lpumenenue gpenona.

Anbaeruapl U kemouvl. DOpMANBAECTHI, AaUETAIBACTUA: CTPOECHHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIECHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEAKIUN), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpejebHbIE KAapOOHOBBIE KHUCJIOTHL. MypaBbUHas U
YKCyCHasl KHCJIOTBI: CTpOEHHE, (PU3MUECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOmue /TSt Kjacca KUCIOT, peakius 3TepuduKaIum), mojaydeHne U MpuMeHeHune.
CreapuHoBasi MU OJICMHOBAsl KHUCIOTHl KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ICHCTBHE.

Cnoxnble 3(UpPHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [ wmuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.

VYrneBoapl:  cocTaB, KiaccupuKauus — yrieBojoB  (MOHO-, JAH- W
nosivcaxapuabl). ['oko3a — npocteiimii MoHOcaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJACHUCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TIIOKO3bI), HAXOXJECHHWE B TPUPOJE, NMPUMEHEHHUE,

ouonoruueckas poib. DotocunTe3. pyKTO3a KaK H30MEP TITIOKO3BI.



Kpaxman u nemttonosa kak npupoaHsie noauMepbl. CTpoeHHE Kpaxmania U
HeJtoo3bl.  Du3nMyeckue W XUMHUYECKHE CBOMCTBA Kpaxmana (THApPOJIuU3,
KaueCTBEHHAs PEAKILIUsI C UOJIOM).

OKCNEPUMEHTAIbHbIE METOJAbl M3YYEHHsS] BEIIECTB W HUX MPEBpalICHUI:
MIPOBEICHNE, HAONIOJCHUE W OMHCAHWUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAHOJIA
okcugoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMLEPUHA C
rugpokcuaoM Menu(Il)), anbaernoB (OKUCIEHNE aMMHAAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(Il), B3ammopeicTBHE Kpaxmajaa € HOIOM),
MPOBEJICHUE MPAKTUIECKONU pabOThI: CBOMCTBA PACTBOPA YKCYCHOU KUCIIOTHI.

PacuétHpie 3agaun.

Beruncnennss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (macchl, o0ObéMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

A30TcoaepxKallne OpraHM4eCcKue COeTMHEHUS.

AMHWHOKHUCIIOTHI KaKk aM(OTEepHBIC OpraHuvYecKrue coenuHeHus. Ou3ndeckue
M XMMHUYECKHE CBOMCTBA aMMHOKHUCJIOT (Ha MpuMepe riuiuHa). buonorudeckoe
3HAYECHHE aMHHOKHCIIOT. [lenTuas!.

benku kak mpupoJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsl M TPETUYHAs CTPYyKTypa O€NKOB. XHMMHUYECKHE CBOMCTBAa OECJIKOB:
TUAPOJIH3, ICHATYpAIlisl, KAYECTBEHHBIE PEaKIuu Ha OCITKH.

OKCNEPUMEHTAIbHbIE METOJAbl M3YYEHHS] BEIIECTB W HUX MPEeBpallCHUM:
HaOJII0/ICHUE U ONMCAaHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypallysi OEJIKOB MpHU
HarpeBaHWM, IIBETHBIC PEAKIINH OCITKOB.

BbicokomMoJieKyIsIpHBIE COeMHEHMS

OCHOBHbIE MOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSST MOJEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHUN —

noJmMepun3anusa 1 MOJIMKOHACHCAILIU.



OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHs BELIECTB M MX IPEBPALLCHUIN:
03HAaKOMJIEHHE C 00pa3lamMu NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3anust MEXIpPEAMETHBIX CBS3€M NIPU M3YyYEHUM OPTraHWYECKONM XUMHH
B 10 kjacce OCYIIECTBISETCA Yepe3 HCIOJb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHATUH, SABISAIOIIMUXCSA CUCTEMHBIMHU JUISI OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAy4yHbIE [MOHATHS: SIBJIEHHE, Hay4dHbIi (axT,
TUIIOTE3a, 3aKOH, TEOpHUs, aHalu3, CHHTE3, KiIacCU(UKaLMs, NEPUOAUYHOCTD,
HaOJI0/IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTUPOBAHUE.

@duspka: Marepus, DSHEpPrus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
HEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIEeCTBa, (PU3MUECKUE BETUYUHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorust: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpacdus: MuHepasbl, TOPHbIE MOPO/BI, MOJIE3HBIE UCKOMIAEMbIE, TOILIIMBO,
peCypChl.

TexHonorus: mNUIIEBbIE NPOAYKTHI, OCHOBBI PALlMOHAIBHOIO ITMTAHMS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpenapaTsl, MaTEpUAIIBI U3

HNCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU
XUMHUUYECKUI 3JeMeHT. AToM. Sapo aroma, HM30TOMbL. DIEKTPOHHAS

000Ji04Ka. DHEPreTHYeCcKue ypoBHH, MOAYPOBHU. ATOMHBIE opOHUTanu, s-, p-, d-



aneMeHTbl. OCOOEHHOCTH paclpenesieHus: 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. IINEKTPOHHASI KOHPUTYpALUs aTOMOB.

[Tepnonnueckuit 3akoH u [lepuoanyueckas cuctemMma XMMHYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepuoanueckor CUCTEMBI
xuMuueckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB XHMMHYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJOXHBIX BEIIECTB MO TPYINNaM M TNEPHOJaM.
3Ha4YeHHE MTEPUOIUYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BeniecTtBa. XHUMHUYECKas CBS3b. BUAbl XMMHYECKOH CBSI3U
(KOBAJICHTHAsI HEMOJISIpHAss W TOJISIpHAs, MOHHAs, METaJUIM4ecKas). MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3M (OOMEHHBIH ©  JOHOPHO-
aKLenTopHbIl). BomoponHas cBs3b. BaneHTHOCTh. OIEKTPOOTPULATEIBHOCTB.
Crenenb okuciieHus. OHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUS. 3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. UMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[TonaTtne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMAHBIE PacTBOPHI.
MaccoBas 10151 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCAMHEHNN. Howmenxkmarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHUYECKUX BEILIECTB,
INPUHAJIEKANIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Krnaccupukanmss XUMHUYECKUX  peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN IPA XUMHUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3auyHbIX (akTopoB. OOpaTUMbIe
peakiuu. XuMHuecKoe paBHOBecHe. DakTOpbl, BIMAIOIIME HA COCTOSHHE
xuMu4aeckoro pasHosecus. [Ipunnmn Jle [Hlatense.

Onextponutuueckas aucconuanus. CuiabHble W clla0ble 3JIEKTPOJIUTHI.

Cpena BOJHBIX pacTBOPOB BEUIECTB: KUCIAs, HEUTpalIbHAS, IIEJIOYHASI.



OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCNEPUMEHTAIbHbIE METOJbl M3YYEHHS BEIIECTB W HUX MPEeBpalICHUM:
neMmoHcTpanus Tadsmi «[lepuoandeckas cucrema XxuMudeckux 3meMenToB J[. 1.
MenneneeBa», U3y4ye€HHUE MOJCIEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OIMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJAa B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BELIECTB
C TIOMONILIO YHHMBEPCAJIBLHOTO WHJAMKATOpPa, PEaKIUM HMOHHOro oOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakToOpoB Ha CKOPOCThH
XMMUYECKOU PEAKLINI».

Pacuérnurlie 3agaun.

Pacuétel 1o ypaBHEHMSIM XUMHYECKMX PEaKUUid, B TOM YHUCIIE
TEPMOXMUMHUYECKHAE PaCU€Thl, Pacu€Thl C HCIOJIB30BAHUEM IIOHSTUA «MacCOBas
JIOJISI BEIIECTBA» .

Heopranuyeckasi xumus

Hemerannel. Ilonoxkenne HemerauioB B Ilepuomnyeckon cucreme
xumudeckux snemeHtoB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@uU3NYECKHWE CBOMCTBA HEMETAIUIOB. AJIIOTPONHUA HEMETAIOB (HAa NpUMEpe
KHCIIOPOJa, cephl, pocdopa u yriaeposa).

XUMHYECKHE CBOWCTBA BAKHEUIIIMX HEMETAJUIOB (rajlOr€HOB, CEphI, a30Ta,
dochopa, yrimepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIMX KACIOT, BOLOPOAHBIX COEAUHEHUN).

[IpuMeHeHne BaXXHENIIINX HEMETAIUIOB U X COEJUHEHU M.

Merambl. [lomoxenue metaimsioB B [lepronnyeckon cucTeMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoiicTBa MeTaaoB. CIiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAIIJIOB.

XUMHYECKHE CBOWCTBA BAXXKHEWUIIIMX METAJUIOB (HATpUM, Kajdud, KaJabLHM,

MarHui, aJtOMUHUHI, IUHK, XPOM, KEJI€30, MEJb) U UX COCTMHEHU.



OO6mue crnocoObl moixyyeHus MeTamioB. [IpuMeHeHne METaIOB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl HM3Y4YEHHs BELIECTB M HMX NPEBPALLECHUN:
U3y4YeHHE KOJUIeKUMU «MeTramibl U CIUlaBbl», 00pa3ll0OB HEMETAJUIOB, pPELICHHE
AKCMEPUMEHTAIBHBIX 3a7a4, HAOJIOEHWE U OMNHCAHHUE JEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOCHCTBHE THAPOKCHAA ATIOMHHHS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIUN HA KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuérel Macchbl BemiecTBa WM 00bEMA Ta30B MO MU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
pacuéTel Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KU3Hb

Ponp xumuu B oOeciedeHnH AKOJIOTHYECKOM, IHEPTeTUYECKON U THUIICBOM
0e30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [loHsATHE O HAyuYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUU.

[IpeacrtaBinenuss o0 oOOWMX HAYYHBIX NPUHIUIAX [POMBIIIIIEHHOTO
IIOJIyYEHHs BaKHEUIIINX BEIIECTB.

YenoBek B MUPE BEIIECTB M MAaTEPUATIOB: BAXKHEHIINE CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepHualbl, KpacKd, CTEKJIO, KepamuKa,
MaTeprabl s JJIEKTPOHUKH, HAHOMATEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHUsL U 3J0pPOBbBE YEIOBEKA: NpaBWUJIa HUCIIOIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO HCIOIb30BaHUs MpernapaToB ObITOBON XUMHUU
B [IOBCEHEBHOW KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamusi MEXNpeAMETHBIX CBA3€H MNpu  HU3ydyeHUH oOuie u

HCOpFaHH‘ICCKOﬁ xumuu B 11 kiacce OCYHICCTBIIACTCA 4YCPE3 HMCIIOJIb30BAHUC KaK



OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOIIUXCS
CHUCTEMHBIMU ISl OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAy4YHBIN (pakT, THIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, IMepUOJUIHOCTh, HAOJIOICHHE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®dusuka: Matepusi, JHEPTHsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJICKYJIa, SHEPTE€TUYECKU YPOBEHD, BEIIECTBO, TEO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHUE BETUYMHBI U CIMHUIIBI MX
U3MEpPEHUS, CKOPOCTb.

buonorusi:  kierka, opraHusM, DJKocHCTeMa, Owuocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

I'eorpadus: MuHepasnbl, TOpHBIC TTOPOJIbI, MOJIE3HBIE UCKOMIAeMble, TOTUIMBRO,
pPECYPCHI.

TexHosorus:: XUMUYECKasi MPOMBIIIUIEHHOCTh, METAJLTYPrHUsi, TPOU3BOICTBO
CTPOUTEINIBHBIX MAaTEPUAIOB, CEJIbCKOXO34MCTBEHHOE MPOU3BOJICTBO, IHILEBAs
IMPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TMpenapaTroB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHUaOB,

QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOT'HU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHWHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHUS
oOyyJarommMucs MporpaMM CpelHero oomero o0Opa3oBaHUs (JIMYHOCTHBIM,
METaNpeaAMETHBIM H NOPEAMETHbIM). HaydHO-MeTOAMYECKOM OCHOBOW IS
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTpamMM CPEAHETro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEITEIbHOCTHBIN MOIXO.

B COOTBETCTBUM C CHUCTEMHO-JIESITENIBLHOCTHBIM IOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» HA YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIIETYIONINE COCTABIISAIONINE:

OCO3HaHWE OOYYAOMIMMHUCS POCCHUMCKOW TPakKTaHCKOW HICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOKICHUN TUYHOCTA HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPaJAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOy4Yaroumxcsi pyKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU yYCTAHOBKAMHU, MPUCYIIMMHU IEI0CTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4YKEe MPABOCO3HAHUS YKOJIOTMUYECKOU KYJIBTYPhl U CIIOCOOHOCTU CTaBUTh
eI U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HealaMd POCCUUCKOT0 TPaKJAHCKOro O0OIlecTBa, MPUHATHIMU B OOILECTBE

HOpMaMH u IMpaBujIaMH IIOBCACHMUA, CHOCO6CTBYIOH_II/IMI/I nmponeccam



CaMONO3HAHUs, CaMOpPa3BUTHsI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yJarmmxcs.

JIM9HOCTHBIE pE3yNbTaThl OCBOCHHS TIPEIAMETa «XHUMHS» OTPaKAIOT
c(hOpMUPOBAHHOCTh OTNBITA [MO3HABATEIILHOW W MPAKTUYECKOM JAEeSTENbHOCTU
oOyyJarommxcs 1o peajiu3aliu NPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:kaaHCcKOro BOCIMTAHMS:

OCO3HaHUs  OOYy4YalIIMMHCS  CBOMX  KOHCTUTYLIMOHHBIX  TpaB H
00s13aHHOCTEH, YBOXKCHHSI K 3aKOHY U TIPABOTIOPSIKY;

NPEICTaBIICHUS] O COIMAIbHBIX HOPMAax U TMPaBHIIaX MEXKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH TIPU CO3JAaHUHU
y4eOHBbIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHMSI:

IIEHHOCTHOTO OTHOINEHUS K WCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXXEHUSI K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JOCTH)KCHHS HAYKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

WHTEpECa W TO3HABATEIHHBIX MOTHBOB B TMOJYYEHWH H TOCIETYIOIIEM
aHanu3e WHPOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBCHHOI'O CO3HAHM:A, 3TUYCCKOI'O ITOBCACHUA;



CIIOCOOHOCTH  OLIEHWBaTh CHUTYyallUd, CBS3aHHBIE C XUMHUYECKUMHU
SIBIICHUSIMU, U TIPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACh Ha MOpPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHHMBATh CBOE MOBEJEHUE M MOCTYNKH CBOMX TOBApPHUIIECH ¢
MO3UIIMI HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAaHUE TIOCIEACTBUN ATHX
MOCTYTIKOB;

4) hopMupoBaHUs KYJIbTYPbI 3/10POBbS:

NMOHMMAaHHWs IIEHHOCTeW 3J0pOBOTO W 0Oe30omacHOro obpa3za IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

cOOJIFOZICHUS TpaBUJ OE€30MacHOr0 OOpallleHUsT ¢ BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NMOHMMAaHHUs [EHHOCTH TPAaBWJI WHAWBUAYATHHOTO U  KOJJICKTUBHOTO
0€301acHOTO MOBEICHUS B CUTYAIUIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHUS MOCJIEACTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KypEHHS);

S) TpyA0BOr0 BOCIIMTAHUSA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEeI0BATENbCKOU
JeSITEIIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHIAX
JeSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUU TMPAKTUYECKUX 3a7ad
COIMATTLHOW HAIPABIIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPaKTHYECKOMY H3yUEHHUIO MPOQECcCHii pa3InIHOTO POJia, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXCHUS K TPYIY, JIOISIM TPYJa ¥ pe3yIbTaTaM TPYAOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAWBHIYaJIbHON TpPaeKTOPHU
obpasoBanms, Oyaymeld npodeccuu W peaau3alnud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) PK0JIOrHYecKOro BOCMTAHMS



HKOJIOTUYECKU 1EJIECOO00PA3HOT0 OTHOUICHUS K MPHUPOAE, KAaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUS TJI00ATLHOTO XapakTepa HKOJIOTMYECKUX MpoOIeM, BIUSHUA
PKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLUUAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAHUS JOCTHKEHUH XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOI'O HENPUATUS JACHUCTBHI, TMPUHOCAIIMX BpEd OKpYKArOLIEH
NPUPOIHON cpelie, YMEHHUS IMPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HUX;

HaJu4yusi  Pa3BUTONO  DKOJOTHYECKOTO  MBIIUICHHS,  JKOJOTHYECKOU
KYJbTYpbl, OIIbITA JACATEIbHOCTA OKOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOT' 0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU;

NOHMMAHUA CHEHU(PUKA XUMHUU Kak HayKH, OCO3HaHUs €€ pOJu B
(GbOopMHpPOBAaHUM PALMOHATIBHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IIE€JOCTHOTO
npeacTaBieHus] 00 OKpYXalolleM MHpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHHM JUIsl COBPEMEHHOM
HABWIN3ALMU: B €€ TIyMaHHCTHYECKOM HANPABICHHOCTH W BAXHOM pOJM B
CO3/JaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIbTYpPbl, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUYECKOM, IUILECBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPyAa U OKOJOTMYECKH KOMGPOPTHOM KHU3HU KaXKJIOro 4YiEeHa

oO1ecTBa;



€CTECTBEHHO-HAYYHON TIpaMOTHOCTH: IIOHMMAaHUSA CYIIHOCTH METOOB
MO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
MoJTyJaeMbI€ 3HAHUS JJIS aHATIN3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIETO MUpPA U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 0O0CHOBAHHbIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCA JAHHBIX C IeJbl0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENbCKOMN AESTEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO U
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHUH C JKU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K 0COOCHHOCTSIM TpyJia B pa3M4HbIX cepax npodheccuoHaIbHOMI

JACATCIBbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIC pe3yJibTaThl OCBOCHHS y4eOHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeaHETo o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble s (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOYYaIOIIMXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINEC
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHCIU(PHUKY METOJOB TIO3HAHHUS,
UCTIOJIb3YEeMbIX B €CTCCTBEHHBIX HayKax (MaTepus, BEUICCTBO, SHEPrus, SBJICHUE,
npoliecc, CUCTeMa, Hay4HbIid (DaKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICA0OBaHNE, HAOIOCHIE, N3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIC yueOHbIC eHCTBHS (IT03HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pEryJIATUBHBIC), o0ecreunBaroIIue dbopmupoBaHue (bYyHKIIMOHAILHON
I'PaMOTHOCTH M COITMAIBHON KOMIIETCHIINN 00yYJaroIInXcsl;

CIOCOOHOCTh 00yYaroIIMXCsl UCIIOJIb30BaTh OCBOCHHBIC
MEXKIUCITUTUIMHAPHBIC, MAPOBO33PCHUSCKIC 3HAHKS W yYHHBEpPCAJIbHBIC y4eOHBIC

JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.



MeranpenMeTHbIE PE3yJabTaThl OTPAXalT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU H  PETYJISTHBHBIMU
JICUCTBUSIMU.

OBjanenune YHHBEpPCATbHBIMU YueOHbIMU NMO3HABATEJILHBIMH
JNEeHCTBUSAIMM:

1) 6a3oBble JIorHYeCKHe AeiicTBHU:

CaMOCTOSITeNIbHO  (DOpMyJIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEeNeNiATh I1eAU JAESITEIbHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJIICHHBIMHU IIEJISIMU;

UCIIOJIb30BaTh MPHU OCBOCHHWM 3HAHUUN MPUEMBI JJOTMUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPHU3HAKU TOHSATUNA U YCTAaHABIMBATh MX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS JJII OOBSICHEHUs] OTIAEIbHBIX (PAaKTOB U
SIBJICHUH

BBEIOMPATh OCHOBAHUS W KPUTEPUH IS KIACCH(UKAIMKA BEIIECTB U
XUMHUUYECKUX PEaKIIUi;

yCTaHABJIMBAaTh MNPUYUHHO-CJICICTBEHHBIE CBSI3M MEXJIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUThH JIOTMYECKUE paCCyX ACHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SIBIICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3AKIIFOUCHUS,

MPUMEHSIThH B MPOIECCE TTO3HAHMS, UCTIONb3yEMbIE B XUMUKM CHUMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBAThL MOIEIBHBIE TTPEACTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMHUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peakiuu — TMpU pEHIeHWH Yy4eOHBIX TMO3HABATEIBHBIX W IPAKTHUYECKUX 3ajiad,
MPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NeHCTBUA:

BJIaJIETh OCHOBAaMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHUX

pEeaKuunii;



dbopmynupoBaTh  LENM M 3aJa4yd  UCCJENOBAaHMS,  HCIOJb30BaTh
MOCTAaBJICHHbIE U CAMOCTOSATEIHHO C(OPMYIHPOBAHHBIE BOMNPOCHI B KaueCTBE
WHCTPYMEHTA TIO3HAHWUS M OCHOBBI I (DOPMHPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

BJQJIETh HABBIKAMU CaMOCTOATEIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
npoliecca, CaMOCTOSITENIbHO MMPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBJISATH OOOCHOBAHHBIN OTYET O TIPOJICTAHHON paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW MCCIIeIOBATENbCKOM U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbLHOMY
MOUCKY METOJOB PEIICHUsI MNPAKTUYECKUX 3ajlady, MNPUMEHEHUIO PpPa3IuYHbIX
METO/I0B IMO3HAHMUSI.

3) pa6orta ¢ undgopmanueii:

OPUEHTHUPOBAThCA B PA3IWYHBIX MCTOYHUKAX WHPOpMAUKA (HAYIHO-
NoMmyJisipHas JIUTEparypa XUMHUYECKOTO COJEP’KaHUsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBATh UHPOPMALIUIO PA3IUYHBIX BUIOB U (HopM
MpEeACTaBICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

(dbopMyIupOBaTh 3aMPOChl U MPUMEHSTh PA3IUYHbIE METOABI MPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YeOHBIX 3aaad
onpeneEHHOr0 THUIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTHUMalIbHYI0  (GOpMY  MpPEACTABICHUS
uHdopmaiuu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U IPYTHUE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CpeACTBa Tpu pabore cC
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MEXIpeAMeTHbIe ((pusnyeckue u

MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (HOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;



UCIIONIb30BaTh M IPEeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HArJSITHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIaeMON TEMBI B X0/I€ AUAJIOra U/UiH
IUCKYCCUHM,  BBICKa3blBaTh  uieH, (HOpMYyIUpOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYIIaTh C TNpe3eHTalMel pe3ysbTaToB M03HABATEIbHON NESTeNbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMU P BBIITOJIHEHUH
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, Peau3alii y4eOHOro mpoekTa U (opMyIupoOBaTh BBHIBOJIBI
[0 pe3yJibTaTaM IMPOBEAEHHBIX MCCIEIOBAHUN IMyTEM COTJACOBAHMS TO3ULUN B
x0J1e 00CyX)aeHUsI 1 OOMEHAa MHCHHSIMH.

OBJajieHNe YHUBEPCATbHbIMU PeryJIsITHBHBIMHU 1€CTBUSIMU:

CaMOCTOSITEJIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IT03HABATENIbHYIO
JeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJropuT™M JEHCTBUH MpH
BBIIMIOJIHEHUH YYEOHBIX U HCCIENIOBaTeIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMOJYy4YeHHsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHajIn3a

H CaMOOILICHKMH.

HPEAMETHBIE PE3YJIBTATDBI

10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XuUMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUH O XHMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
npupoasl, B  (POPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€

(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIEHUS MPAKTUYECKUX 3a7a4



U JKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO U NPUPOJHOU
cpene;

BJIAJICHUE CUCTEMOM  XHMHMYECKMX  3HAHHM, KOTOpAas  BKIJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKUMH JJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XMMHUECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpaml€HHas), MOJb, MOJISIpHAs
Macca, MOJIApHBIH OOBEM, YIIEPOAHBIN CKeleT, (PyHKUMOHAIbHAs TIpyMNIa,
paaukai, U30MepHUsl, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA M a30TCOAEpKALIUE COCNMHEHUS, MOHOMED, IMOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOEHUS
opranndeckux BeuiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM SA3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHWI,
JeXallue B OCHOBE IIOHMMaHUs IPUYMHHOCTH U CHUCTEMHOCTHM XMMHMYECKHUX
SBJICHUH, (PAKTOJOTMYECKUE CBEACHHUS O CBOWMCTBAX, COCTaBE, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAaHWN BAXKHEWIIUX OPraHMYECKHUX BELIECTB B OBITY U
IIPAKTUYECKOMN ACATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTb YMEHHUM BBIABIATh XapaKTEpHbIE MPU3HAKU IOHATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATHS NPH
ONMCAaHUM COCTaBa, CTPOCHMS U NPEBPALICHUI OPraHUYECKUX COCUHEHUN;

Cc()OPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHMUYECKYIO CUMBOJIUKY IS
COCTAaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILIEHHON)
(GopMyJl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XHMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJEIHA MOJIEKYJ OPraHMYECKUX BELIECTB Ul WJUIIOCTPALMHA HX
XUMHYECKOTO Y ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c()OPMUPOBAHHOCTh YMEHUN YCTAHABIIMBATh MPUHAIJICKHOCTh M3YyUYEHHBIX
OPraHMYECKUX BEHIECTB II0 MX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynne COeauHEHUN (yIJIeBOJOPOAbI, KHUCIOPOA U a30TCOJEep Kalllue
COCIMHEHMSI, BBICOKOMOJIEKYJISIDHBIE COCIUHEHHs), AaBaTh MM Ha3BaHWUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takke NpUBOAWTH TPHUBUAIbHBIC

Ha3BaHUA OTACIBbHBIX OPTraHUYCCKUX BCIICCTB (3TI/IJI€H, IMPONMNJICH, allCTUJICH,



ATWJICHIJIMKOMb, TIHIEpUH, (eHon, (popmanbaerul, aleTalibIeruja, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPEAeNATh BUAbl XUMHUYECKOW CBSI3U B
OPraHMYECKUX COEAUHEHUSX (OAUHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKEHUS TEOPHUH CTPOCHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsiICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOPMHPOBAHHOCTh  YMEHHH  XapakTEepU30BaThb COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, JTWUJICH, NPOIWIEH, aleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbuHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
KpaxMall, [EeJUI0JI03a, aMUHOYKCYCHAsl KMCIIOTA), MILTFOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXKJYy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN ¢
UCII0JIb30BAaHUEM CTPYKTYPHBIX (popmyIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKkTepru30BaTh UCTOYHUKH
YTIEBOJIOPOAHOTO ChIpbsi (HE(DTh, MNPHUPOAHBIN Ta3, yrojib), CIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU TMPOIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WM NPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh yYMEHUW BIAACTh CHUCTEMOW 3HAHWUA 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YyEMbIX B XUMHHU NPU W3YUYECHHUU BEUIECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MEepPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyalWsX, CBSI3aHHBIX C BEIIECTBAMH M HX

IIPUMCHCHUCM;



COPMUPOBAHHOCTb ~ yMEHMM  coOmofaTh  IpaBWia  IOJb30BaHUS
XUMHUYECKOM MOCylol M JabOpaTOpHbIM O0OpYJIOBaHMEM, a TaKXKe IpaBuiIa
oOpallleHusi C BELIECTBAMH B COOTBETCTBHUU C WHCTPYKUHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKUH
DKCHEPUMEHT (IIPEBPALEHNs] OPraHUYECKUX BELIECTB IIPU HATPEBAHUH, IOy YEHNE
STWIEHA M W3YyYEHHE €ro CBOMCTB, KAauECTBEHHbBIC PEAKUUH OPraHUYECKHUX
BEULIECTB, JeHaTypauus OEJIKOB IPU HArpeBaHUM, LIBETHbIE peakluu OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpaleHUuH C
BEUIECTBAMM U J1a0OpAaTOPHBIM O0OPYJOBaHMEM, IPEIACTABIATH PE3YJIHTAThI
XMMHUYECKOI'O SKCIIEpUMEHTa B (OpME 3alKMCH YPaBHEHHM COOTBETCTBYIOLIMX
peaxiuii 1 GOpMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUECKU aAHAIU3UPOBATh XHMUYECKYIO
UHPOpMALMIO, IOJYyYaeMyK M3 pPa3HbIX MCTOYHHMKOB (CpPEICTBA MacCOBOU
uHbopMaiuu, IHTepHET U Apyrux);

COPMUPOBAHHOCT ~ YMEHMH  COONIIOATh  MpaBUiIa  IKOJOTUYECKHU
1eJIeco00pa3HOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUsI CBOEr0 3J0pPOBbA MU OKPYXKAIOLIEH IPUPONHOU CpeAbl, OCO3HABATH
ONACHOCTh BO3JIEHCTBUS HA JKUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHUX
BELIECTB, NOHUMas cmbica nokazarens II/IK, mosicHATe Ha mpumepax crocoOsbl
YMEHBIIEHUSI W MPENOTBPALICHUS WX BPEIHOIO BO3IAEHCTBUSA HA OpPraHU3M
4eJIOBEKa;

U1 00y4arolUXcsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbSl: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHUSA BEUIECTB U
XUMUYECKUX SIBIICHUM;

JUIA CHENbIX W CJIA00OBUIALIIMX OOYyYaroIUXCs: YMEHHE HCIO0JIb30BATh

penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

dbopmyI.



11 KJIACC

[IpeameTHbie pe3ysbTaThl OCBOEHHS Kypca «OOIIass u HeopraHuyeckas
XUMHS» OTPAXkKakoT:

C(OPMUPOBAHHOCTh MPEIACTABICHUNH: O XUMHYECKOM COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, POJIM XHMHHM B IIO3HAHMM SIBJICHUMN
npuponbl, B (HOPMHpPOBAHMHM MBIIUIGHUA H  KyJbTypbl JHYHOCTH, €€
(YyHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 pELIECHUS IPAKTUYECKUX 3a/1a4
U JKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/0POBBIO U NPUPOJHOU
cpene;

BJIQJCHUE CUCTEMOM  XUMHUYECKMX 3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHA (XUMUYECKHM D3JIEMEHT, aTOM, M30TOoI, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMUYECKAsl CBS3b
(KOBaJICHTHAs, MOHHAsI, METAININYECKAs, BOJOPOAHAs ), KPUCTAIIINYECKAsl pELIETKA,
TUIBI ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, OJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMALMA, OKUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKON DPEaKLUHH, XUMUYECKOE DPAaBHOBECHE); TEOPHUM M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Jucconumanuu, nepuoandeckui 3akon [[. M. Menpeneena,
3aKOH COXPAHEHUs MACChl BEIIECTB, 3aKOH COXPAHECHMS U NPEBpALICHUS SHEPTUU
IIPU XUMHYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAUIME B OCHOBE NOHUMAHUS NPUYMHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAKTOJIOIMUECKHE CBEACHMSI O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30I1aCHOM HCII0JIb30BAaHNN BaXKHEHUIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTb YMEHHUI BBIABIATh XapaKTEpHbIE MPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBSA3b, MCIIOJIb30BaTh COOTBETCTBYIOILME IOHATUS NPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPAILCHHUIA;

c()OPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHus: (OpMyJ  BELIECTB W YpPaBHEHUH XMMHYECKHUX  PEaKIIH,

cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX



HEOPTaHUYECKUX BEIIECTB (YrapHbId ra3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTb, HETAIIEHAs] U3BECTh, TUTHEBAS COAA, MUPUT U IPYTHE);

cOPMUPOBAHHOCTH YMEHUH OMNpEAENsATh BAJICHTHOCTh M  CTENEHb
OKHCJICHHSI XMMHUUYECKUX DJIIEMEHTOB B COCOUMHEHMSX PA3JIUYHOTO COCTABa, BH]I
XUMHUYECKON CBA3M (KOBAJICHTHAs, WOHHAsA, METaJUIM4YecKas, BOJOpPOJHAas) B
COEIMHEHMSIX, TUIl KPUCTAININYECKON PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAs,
MOJIEKYJISIpHAsA, MOHHAsA, METAJINYECKas), XapaKTep Cpelbl B BOJAHBIX PacTBOpax
HEOPTaHUYECKUX COEAUHEHU;

c(OpPMUPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAJIEAKHOCTh
HEOPTaHUYECKUX BEIIECTB IO KX COCTaBy K ONPEAECIEHHOMY KiaccCy/rpyIe
COEAMHEHUN (IIPOCThIE BELIECTBA — METAJJIBI U HEMETAJUIbl, OKCU/bI, OCHOBAHUSI,
KHUCTIOThI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PaCKphIBaTh CMBICI MEPUOJAUYECKOr0 3aKOHA
. W. MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMAaTU3HMPYIOIIYIO,
OOBSICHUTEIILHYIO U TPOTHOCTHYECKYIO (DYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh DSIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBI
xumuueckux snemeHToB [[. M. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, p-, d-
AIEKTPOHHBIE opouTanm», «3HEPreTUYECKue YPOBHI», OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCAUHEHHI
1o nepuoaaM u rpynnam llepuonnaeckon cucrembl XUMUYECKUX 3y1eMeHTOB []. U.
Mennemneena;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHME T€HETUYECKOW CBS3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMUUYECKUE PEAKIHH T10
pa3IMYHbIM TPU3HAKAM (YHCIy U COCTAaBy PEAarupyroluX BELIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OPaTHMOCTH

pEeaKIuy, y4acTUIO KaTalIu3aTropa);



c(hOPMHUPOBAHHOCTh YMEHUI COCTaBIATH YPABHEHUS PEAKIUN pPa3IUUHbBIX
THUIIOB, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT N0 KOHLA;

c(OPMUPOBAHHOCTh YMEHUN TMPOBOJIUTH PEAKIHMH, TOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHMI PacCKpbhIBaTh CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJEKTPOHHOTO OasiaHca
ATUX PEAKIHM;

cOPMUPOBAHHOCTh ~ YMEHUH  OOBACHATH  3aBUCUMOCTh  CKOpPOCTH
XUMUYECKOW peakuu OT Pa3IWyHBIX (PAKTOpOB; XapakTep CMEIICHUS
XUMUYECKOTO PaBHOBECHUS B 3aBUCHUMOCTH OT BHEUIHErO0 BO3JACHCTBUS (IPUHLMII
Jle IllaTenne);

c(hOPMHUPOBAHHOCTh YMEHUW XapakTEePU30BaTh XWMUUYECKHE TIPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCJIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyUYHBIX MNPUHIIMIAX U
AKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO TPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCIEHUS C MCIOJIb30BAHHEM
MOHSTHUSL «MaccoBasi JIOJIsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IPY XUMHYECKUX PEAKITUSIX, MAacChl BEIIECTBA WK 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUX B PEaKLUU
BEIECTB, TEIIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, MPEBPALLICHUS U COXPAHEHUS SHEPTHH;

chOPMUPOBAHHOCT, ~ yMEHUN  COOJIOJATh  IpaBuia  IMOJb30BAHUS
XUMHUYECKON mMocyAoi U JabopaTOpHbIM OOOpYyJOBaHUEM, a TaKXKe MpaBUIIa
oOpareHusi ¢ BEIeCTBAaMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW IIJIAHUPOBATh M BBIMOJHATH XUMHUYECKHM

9KCIICPUMCHT (paBJIO)KeHI/Ie IEpOKCHaa BOAOpOoAa B IMPUCYTCTBUU KaTaJIM3aTopa,



OlpeNelieHne cpenbl PAacTBOPOB BELIECTB C IOMOUIbIO  YHHBEPCAIBLHOTO
MH/IMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKOW peakiui,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cynbdar-, kapOoOHAT- U
XJIOpUI-aHUOHBI, HA KaTMOH aMMOHHMS, PELICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad I10
temam «Metamibl» U «HemeTamnbl») B COOTBETCTBHHM C NpPaBUJIAMH TEXHHUKH
Oe3omacHOCTH IpU OOpAaIllEHUHU C BEIIECTBAMH U JJa0OpAaTOPHBIM 000pPYAOBaHUEM,
NpPEACTaBIATh PEe3yJbTaThl XMMHYECKOTO JKCIepUMeHTa B ¢opMme 3amucu
yYpaBHEHHI COOTBETCTBYIOIIMX pPEaKUUH U (OPMYIMPOBATH BBHIBOJBI HAa OCHOBE
3THX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUYECKU aHATU3UPOBATh XUMHUYECKYIO
UHpOpMaLIMIO, TIOIy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeACTBa MacCOBOM
KOMMYHUKauu, lHTepHeT n npyrux);

cOPMHPOBAHHOCTb ~ YMEHMH  CcOONIONaTh  IpaBUja  OKOJIOTMYECKH
11eJ1IecO00pa3HOr0 TOBEACHUS B OBITY M TPYNOBOW JEATENBHOCTH B IIEJIAX
COXPaHEHMsI CBOETO 3/I0pOBbSl M OKpPYXKAIOLIEH NPUPOJHONW Cpelbl, OCO3HABATh
OTIaCHOCTH BO3CHMCTBUS HA )KUBBIE OPTaHU3MBI ONPEEIEHHBIX BEIECTB, TOHUMAs
cmbicn mokazarenss IIJK, moscHsaTh Ha mpumMepax crnocoObl yMEHBUICHUS H
IPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBUS HAa OPTaHU3M UEJIOBEKa;

I 00Yy4aroIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS: YMEHHE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHMS BEIIECTB U
XUMHYECKUX SBJICHUIA;

I CHEeNbIX M ClHa0OBHIAAMIMX OOYydYaIOUIMXCS: YMEHHME HCIIOJIb30BaTh

penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpaiins ais 3anucu XuMHYeCKUX

bopmyI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

HaunmeHoBaHMe pa3iesioB U TeM

KoauyecTBo yacoB
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padoThI padoThI
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Menneneena
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BEIIECTB
1.3 XUMHYECKUE PEAKLIUU 6 1 1
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2.1 Mertaisl 6
2.2 Hemerast 9
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OpPraHUYEeCKUX BEIIECTB

Hroro o pazaeny 17
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
Nen/m | Tema ypoka B Koutpoabubie IIpakTnueckue
cero padoThl padoThI
1 IIpeamer opraHn4ecKkoi XUMuH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHUsI OpraHUuYECKUX
2 coeguHennit A. M. bytnepona, eé 1
OCHOBHBIE MOJIOKEHHUS
[IpencraBienue o Ki1accuPUKAUU
3 opraHnnueckux BemiectB. Homenkiarypa 1
(cucremaTuveckasi) U TpUBUAIbHBIC
Ha3BaHUs OPraHMYECKUX BEILIECTB
4 AnkaHbl: COCTaB M CTPOCHHE, 1
TOMOJIOTHYECKUHN Psifl
5 MeraH u 3TaH — npocTenIme |
MIPE/ICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOWCTBA 1
7 DOTUJIEH U IPONUIIEH — MpOoCTeHIne 1
MIPE/ICTaBUTENH aJTKEHOB
[TpakTuyeckast padora Ne 1.
8 «ITonmyueHnue 3THIIeHA U U3YUYEHHE €TO 1 1
CBOMCTB»
Ankanuensl. byranuen-1,3 u
9 metunoytanuen-1,3. [onyuenue 1
CUHTETUYECKOI'0 KayuyyKa U PE3UHBI
ATNKUHBL: COCTaB U 0COOCHHOCTH
10 CTPOEHHUS, FOMOJIOFI/I%GCKI/\I'I‘/’I pan. 1
ALIETUIIEH — MPOCTEUIIHI
MIPE/ICTaBUTENb aJTKUHOB
11 BBI‘II/ICJ'IGHI/IU}I 110 YPaBHEHUIO 1
XUMHYECKON peaKinu
12 Apensbl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD 1
apeHoB
13 ['enernueckas CBSI3b YIIIEBOJIOPOAOB, 1
MIPUHAJUISKAIUX K Pa3IMYHBIM KJIaccaM
[IpupoaHbie UCTOYHUKHT
14 YIJIEBOJIOPOIOB: TPUPOIAHBINA ra3 u 1
MOy THBIE HEPTSIHBIC ra3bl, HEPTH U
MPOAYKTHI €€ TepepadoTKH
[IpupoaHbie ICTOYHUKHT
15 YIJIEBOIOPOAOB: MIPUPOAHBIN Ta3 U 1
MOy THBIE HETIHBIC ra3bl, HEPTH U
MIPOJYKTHI €€ IepepadoTKu
16 KonrponsHas pabota no pazaeny 1 1
«¥YTeBO1I0POJIbI»
17 [IpenenbHble 0IHOATOMHBIE CIIUPTHI: 1
MeTaHOJ 1 3TaHoJ. BoopoaHas cBs3b
18 MHOroaToMHbBIE CITUPTHI: 1




OTHJICHIJIMKOJIb U I'NTUICPUH

19

@DeHOII: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckre 1 XUMHUYECKUE CBOICTBA,
IIPUMEHEHHE

20

Anpaerunpl: GopManbaeTuI U
areTapaerng. Auerod

21

OIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIC KHCIIOTHI: MypaBbUHAS U
YKCyCHast

22

[TpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH 1 OJICMHOBAasi KUCJIOTHI,
KaK MPEJCTaBUTEIN BBICIITUX
KapOOHOBBIX KHUCJIOT

24

Mpbuta KaK COJIH BBICIITUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEE IEUCTBUE

25

CroxHble 3(OUPHI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ['uapomm3
CIIOHBIX A(hUPOB

26

JKupbr: ruaposn3, npuMeHeHHE,
OnoJIorHYecKasi pojb YKUPOB

27

VYTrneBoabl: COCTaB, KiIacCHPUKAIHSI.
Baxwueiimme npencraBuTenu: riroKo3a,
(dbpykTo3a, caxaposa

28

Kpaxman u nemironosa kak NpupoHbie
MOJINMEPBI

29

KOHTpOJILHaﬂ pa60Ta 110 pasaciy
«KI/ICJIOpO,I[COI[er(aI_uI/Ie OpraHn4€CKuc
COCOUHCHU»

30

AMWHBI: METUJIAMHUH W aHWJINH

31

AMHHOKHCIIOTHI Kak aM(pOTEpHbIE
OpPTraHUYECKUE COCTUHEHHUS, UX
ouosiornyeckoe 3HaueHue. [lentrast

32

benku kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

33

OCHOBHBIEC TOHSATUS XUMHUU
BBICOKOMOJICKYJISIPHBIX COEIMHEHUMN

34

OCHOBHBIE METOILI CHHTE3A
BBICOKOMOJICKYJIIPHBIX COSAMHEHUH.
[TmacTmacchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34




11 KJIACC

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

XUMAYECKUH DIIEMEHT. ATOM.
DIIeKTpOHHAs KOH(MHUTYypaIlis aTOMOB

IIepnoanueckuil 3aK0H U
[lepuoauueckas cucteMa XUuMHYECKUX
snemeHToB JI. Y. MenaeneeBa, Ux CBA3b
C COBPEMEHHOM Teopuel CTpoeHus
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX PJIEMEHTOB U UX
COEMHEHUH 10 TPYIIIIaM U IEpUoAaM.
3HaveHHE MePUOANIECKOr0 3aKOHA U
CHUCTEMBI XUMUUYECKUX 3JieMeHTOB J[. 1.
MeHnneneeBa B pa3BUTHU HAYKHU

Crpoenue BelecTBa. XuMHUUecKast
CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
BoaopoaHnas cBs3b

BanenTtHoCTSb.
DNEeKTPOOTpULIATENbHOCTh. CTENEeHb
OKHcieHus. BemecTBa MOJIEKyISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[ToHsiTHE O MUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOUAHBIE PaCTBOPHI.
MaccoBas 10415 BEIlleCTBa B pacTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'eneTnueckas CBsI3b HEOPTAaHUYECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB

Knaccudukanmst XaMUIecKuX peakiuii
B HEOPTraHUYECKON U OPraHUYECKOU
XUMHUU. 3aKOH COXpaHeHI/I}I MaCChI
BEIIECTB; 3aKOH COXPAHEHUS U
MIPEBPAICHHS YHEPTUHU TIPH
XHMHYECKHX PEaKITUIX

Cxopoctb peaknun. OOpaTuMbIe
peakun. XMMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusinue
pa3IuuHbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKOU PEAKIIUU»

11

DNEKTPOIUTHYECKAs JUCCOLUALIN.
[TonsiTHie 0 BOIOPOAHOM MOKAa3aTelIe
(pH) pactBopa. Peakiiuu noHHoro
oOMeHa. 'mapoau3 opraHu4eckux u
HEOPraHUYECKUX BEIIECTB

12

OKHCTUTENEHO-BOCCTAHOBUTEIILHBIC
peaxiun. [ToHsTHE 00 AMIEKTpONIH3E
pacIiaBoB U pacTBOPOB COJICH

13

KonTponbhas pabota no paszueny
«Teopernueckre OCHOBBI XUMHU»




14

MerTaminl, uX IOJIOKEHHE B
[lepuoauueckoil cucteMe XUMUYECKUX
snemenToB /I. 1. Menpaeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IIHEe
dbusznyecKre CBOMCTBA METAIIIOB

15

CrmuiaBbl METaJLIOB.
DJIEKTPOXUMUYECKUI P HANIPSIKEHU N
METaJIIOB

16

XUMHYeCKHE CBOMCTBA Ba)KHEHIITNX
METaJIOB (HATPU, Kalnuil, KalnbIuH,
MarHuii, alfOMAHNAN) U UX COSIMHCHUM

17

XUMHUYECKUE CBOMCTBA XpoMa, MEAU U
UX COeIUHEHUUN

18

XHUMHWYECKHE CBOMCTBA IUHKA, JKele3a U
UX CO€OUHEHUN

19

[TpakTuueckas padota Ne 2. "Pemienne
HKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
«Mertamb»"

20

Hemertabl, NX MOJIOJKEHUE B
[lepronnueckoit cucTeMe XMMUYECKUX
snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AnoTponusi HEMETaIoB (Ha IpUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u yriepoia)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI
U UX COCTUHEHUN

23

XuMUYecKue CBOKCTBa a30Ta, pocopa
U UX COCTUHEHUN

24

XUMHYECKUE CBOMCTBA yIyiepo/a,
KPEMHUS U UX COCIUHEHUHN

25

[IprMeHeHre Ba)KHEUIINX HEMETAIIOB
U UX COCTUHEHUN

26

O0001IeHre U cCUCTEMATU3aLMs 3HAHUN
o teme «Hemeramner». Beraucienus mo
YpaBHEHUSAM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHUUYECKHUE PACUETHI

27

[IpakTrueckas padota Ne 3. «Pemenue
SKCHCPUMCHTAJIbHBIX 3a/la4 11O TCMC
"Hemertamnsl"»

28

Heopranuueckne u opranudeckue
kucioTel. Heopranuueckue u
OpPraHMYECKHE OCHOBAHUS

29

AMpoTepHbIe HEOpraHU4YeCcKHe U
OpraHUYECKUE COCAUHEHUS.
['eHeTnyeckas CBsI3b HEOPraHUUYECKUX U
OpraHUYECKUX BEILIECTB

30

KonTpomnpHas paboTa mo Teme

37




«Heoprannueckast XumMusi»

POJIB XUMHHU B O6€CH€‘ICHI/II/I
3KOJIOTUYECKOM, SHEPreTUUECKON U

31 . 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHU
MeIULUHBI
[IpencraBnenust 06 0OMIMX HAYUHBIX

32 MPUHITUTIAX TPOMBIILIEHHOTO 1
NOJTy4YeHHS BYKHEHIIINX BEIECTB

33 YenoBek B MUpE BEILECTB U MaTepuanos 1

34 XUMHS U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

38




KAJIEHJIAPHBIN TJTAH BOCIIUTATEJIBHOU PABOTBI
Ha 2024-2025 y4eOHbIi roj

Ne | Jlena, coObITHS, MEPOTIPUSITHS ‘ Kiaccsl ‘ Cpoku ‘ OTBeTCTBEHHBIE
YpouHas 1eqaTeIbHOCTh
VYuurens-npeaMeTHUKHY,
1 Temarnueckue (e1uHbIE U 10-11 B teuenue PYKOBOAMTEND LIEHTPA
" | BCEpOCCUICKHE) YPOKHU y4eOHOro roja «Touka pocta», CoBeTHUK
110 BOCIIUTAHUIO
N 10-11 3aMecTUTeNb AUPEKTOPA
T e 02.09 o BP
(1o oTACIEHOMY TIaHY) Yuurens-npeIMeTHUKI
Jlucras cTpaHUIbl HICTOPHUU:
JleHb OKOHYaHUs BTOPOH 3aMecTUTENb AUPEKTOPA IO
3 MHPOBOI BONHBI. 10-11 03.09. VBP, yuurens-
Jlens conmumapHocTH B 60phOe MIpEAMETHUKH
C TEPPOPU3MOM
(mHbOPMAITMOHHAS] MUHYTKA)
MextyHapOHBIi ieHb 3aMecTUTENb AUPEKTOPA IO
pacrnpocTpaHeHus VBP
4. | rpaMOTHOCTH — 8 CEHTSIOps 10-11 09.09 ’
(uHpOpMaIOHHAs MUHYTKA, YHHTEIB-TPEIMETHHIKH
aKTyaJIn3alys Ha ypoKax)
5. | JleHb pOCCUICKON HayKH 10-11 08.02. Yuurens-npeAMETHUKU
BusyanbHbie 00pa3b 10-11 B teuenue rona
(mpeaMeTHO-ACTEeTUYECKas Yuurens-npeAMEeTHUKA
6. | cpena, HarisAHAS aruTaLMs
IIKOJIBHBIX CTE€H/I0B
MPEAMETHON HANPABJICHHOCTH)
7 BnyTtpukiaccaoe medcTBo 10-11 B Teuenue roma Yuurens-npeAMEeTHUKN
" | (HacTaBHMYECKTOBO) 3am. nupekropa no YBP
3 NHuTepakTrBHBIE GOPMBI 10-11 B Tedenue roma Yuurens-npeAMETHUKN
" | yueOHOH eSITeTbHOCTH 3am. nupekropa no YBP
9 My3elinble ypoKu 10-11 B teuenue rona Yuurens-npeIMEeTHUKU
) 3am. nupekropa o YBP
[IpenMeTHO-IPOCTPaHCTBEHHA Cpesia
Buszyansabie 00pa3s
(mpeaMeTHO-3cTeTUYECKas
1 cpena, HarJisiAHasl aruTalus 10-11 B Teuenue roma YIUTCIA-TIPCAMCTHHIKY,

IIKOJIBHBIX CTCHAOB
MPEIMETHON HAITPABJICHHOCTH)

3aM. qupekropa o YBP




