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MNOSICHUTEJIBHAS 3AINIUCKA

[Iporpamma 1o XUMHM Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUs
paspaborana Ha ocHOoBe dDenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanmny», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
dbenepanibHON 00pa3oBaTeNbHON MPOTPAMMBI  CpeAHEr0 00Imero o0pa3oBaHWUsI
(®OIT  COO), npencranenHeix B DemepanbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM craHpapre COO, c¢  yuérom Konnenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuMHsS» B 00pa3oBaTeNbHBIX OpraHm3aiusax Poccuiickoit
denepanmy, peanu3ylOMIMX OCHOBHbIE 0Opa3oBaTeidbHbIE MPOTPaMMBbl, U
OCHOBHBIX MoOJIO)KeHN «Crparerum pasBuths BocnuTaHusi B Poccuiickoi
@enepanun Ha nepuoa ao 2025 roga» (Pacmopsixenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXO0JOB K pa3padOTKe MPOTrpaMMbl MO XHMHUH, K OINpPEACICHUIO
o011eil cTpareruy 00y4deHUs, BOCIIMTAHUS U Pa3BUTHs OOYYaIOLIUXCS CPEACTBAMU
yuebHoro npenmera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenryanbpHeie nojioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJIepKaHus, pe3yJbTaTOB OOydYeHHS W TpPeOOBaHMH K YPOBHIO MOJITOTOBKHU
BBIITY CKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJy4aeMoe BBIITY CKHUKaMHU
0011e00pa3oBaTeibHON  OpraHU3allii, SBISETCS HEOThEMJIEMOM YacThio MX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEepLIAOIIMM HTAallOM pealu3aluu Ha
COOTBETCTBYIOLIEM €My ©0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHUCTEME XHMMHYECKOTO OOpa3oBaHUsl. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYJIbTYpPhI
YelioBeKa, a Takke HKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pOBBI0O M TpUPOJHOM cpede. Peanusyercs xumuueckoe oOpa3oBaHUE
o0yuarmuxcs Ha YpOBHE CpelHero oouiero oOpazoBaHus CpeACTBAaMU YueOHOTO
npeaMera  «XUMHUS», COJEpPkKAHUE U IOCTPOCHHE KOTOPOTO OIPEAEIICHb B
nporpaMMe 10 XUMUM C Y4€TOM CHEIU(PUKA HAYKH XUMUHU, €€ 3HAUYCHUS B
NO3HAHUU NPUPOALl U B MaTEpPUAIbHON XKU3HM OOLIECTBA, a TaKkKe C Y4ETOM
o0mMX 1eledl ¢ MNPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpeaHero obiiero oopasosanus B Poccuiickoit denepanuu.

XHUMHS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0coOyk pojb B
COBPEMEHHOM IMBWJIN3AIMKA, B CO3/IaHUM HOBOW 0Oa3bl MaTEpPUAIBHOU KYJBTYPHI.
OHa BHOCHUT CBOHM BKJIaJ B (HOPMHUPOBAHKE PAIMOHAIIBHOTO HAYYHOTO MBIIIIECHUS,
B CO3/]aHME€ LEJIOCTHOTO MPEACTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE
OpUPOJIbI U 4YeJI0BeKa, KOTopoe (opmupyercs B XMMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTAaBa OKPY KAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBSI3M MEXIY
CTPOCHHEM BEIIECTB, X CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSIMU IIPUMECHEHUS.



TecHo B3aMMOJEHCTBYSI C JIPYTUMU €CTECTBEHHBIMU HAyKaMu, XUMHUs CTajia
HEOTHEMJIEMOU YacCThbI0 MUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIICITHOTO
TpyJAa W JKU3HM Kaxjaoro uieHa ooOmiectBa. CoBpeMeHHass XUMHs KaKk Hayka
co3ujaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBjeHa Ha pelieHue
o0adbHbIX TPOOJIeM YCTOMYMBOTO pa3BUTUS UYEIOBEUECTBA — CHIPHEBOW,
HSHEPTETUUECKOH, MUILEBOH, SKOJOTUUECKON 0€30MaCHOCTH M OXPaHbl 3/I0POBbA.

B coorBerctBUM € 0O0mIMMHU WEISIMU W OPUHLMIIAMH CpPEAHEro OOILero
obOpazoBaHus conepkanue npeamera «Xumus» (10—11 kiaccebl, 6a30BbIi YPOBEHb
U3Yy4YEHUs1) OPUCHTHUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydamomuxcs, HEOOXOAUMYI0O UM JUIsi  BBIPAaOOTKM MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOJIKEHUS
00pa3oBaHus B Pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisilOIIMMU ~ TIpeaAMeTa «XUMHUSA»  ABJIAIOTCA 0a30Bble  KypChl —
«Oprannyeckass xumus» u «OOIas W HEOPraHWYECKass XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOIl HAyKHU: cUCTEMa
3HaHW MO HEOPTaHWYECKOW XMMHUHU (C BKIIOUEHHEM 3HAHUW M3 OOIIer XUMHUM) U
oprannyeckor xumuu. DOpMHUpPOBAHHE NAHHOW CHCTEMBI 3HAHWUW MPHU HU3YyUYECHUH
npeaMeTa 00ecleurBaeT BO3MOXXHOCTH PAaCCMOTPEHHUSI BCEr0 MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSATUHN, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa coaepkanusi KypcoB — «Opranudeckass xumusi» u «OOmas u
HeopraHuueckass Xumus» copMupoBaHa B MporpaMme MO XHUMHUM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K H3YUYCHHI0O Y4YeOHOro Mmarepuajia W 0O0YCIOBJICHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHMH  HA  ONpeNe’IEHHBIX
TEOPETUYECKUX ypOBHiIX. Tak, B Kypce OpPraHM4ecKOM XHMHUHU BEILECTBA
paccMaTpUBAIOTCS. HAa YPOBHE KIACCHUYECKON TEOPUU CTPOECHUSI OPraHU4EeCKUX
COCIMHEHHH, a TaKkkKe Ha YPOBHE CTEPEOXUMUYECKUX U  DIEKTPOHHBIX
NpeACTaBlIeHUd O CTpoeHuu BemecTB. CBeaeHus 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JIAIOTCSI B Pa3BUTHH — OT YIJIEBOJOPOJOB JIO CIOXKHBIX OMOJIOTHUECKH
aKTHBHBIX coeAuHeHui. B Kypce opraHM4eckod XUMHUU MOJYyYalOT pPa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs IEpBOHAYATIHHBIC
NPEACTABICHUS O XUMUYECKOM CBS3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHUS, 0 XUMUYECKON pEaKIIHH.

[lon HOBBIM yrioM 3peHHs B mOpeaMere «XHuMHs» 0a30BOr0 YpOBHA
paccMarpuBaeTcs UW3y4YEHHBIH Ha YypOBHE OCHOBHOrO o00I1ero o0pa3oBaHuUs
TEOPETHUECKH Marepuadl U (PaKTOJIOTUYECKHE CBEIEHUS O BeIIeCTBaX U
XUMUYECKOU peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIias v HeopraHuyeckas
XUMUS» 00ydaromuMmces MPeaoCTaBiIseTcs BO3MOYKHOCTh OCO3HAaTh 3HAYEHHUE
NEPUOJIMYECKOr0 3aKOHA C OOIIETEOPETUUECKUMX M METOJ0JIOTHUYECKUX MO3UIIHIA,



ry0Xe TOHITh MCTOPUYECKOe W3MEeHeHHe (GYHKIUKA OSTOro0 3akoHa — OT
o0o0maronieii 10 00BACHSIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHMN O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKLUUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX TMpOTeKaHuss jJomoniHsiercss B kKypcax 10 um 11 xmaccos
JJIEMEHTAMU COJAEPKAHUS, HMEIOIHNMHU KYyJIbTYPOJOTHYECKHA U IPUKIATHON
Xapakrep. OTH 3HaHUS CHOCOOCTBYIOT TIOHMMAaHHMIO B3aUMOCBSI3U XHUMHH C
IpYTUMU HayKamH, PacKpbIBalOT €€ pojb B IO3HABATEIBHOM M MPaKTHUECKOMU
NEeSTeTbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAaXEHUS K IMPOIECCY
TBOpYECTBAa B 00JIACTU TEOPUM U MPAKTHUUECKUX MPUIOKEHUN XMMHUH, TOMOTaIOT
BBIIIYCKHUKY OpPHEHTUPOBAaThCSI B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOjieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HH(POpMAIMIO U
OPUMEHITh €€ JUIsl TIOTIOJIHEHUSI 3HAHWM, PENICHUS WHTEJUIEKTYaJlbHBIX U
HKCIIEPUMEHTAIBHBIX HCCIIEA0BATENILCKUX 3a7a4d. B 1ienoM coaepkanue yueOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  yPOBHS ~ HM3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopMupoBaHue y OOyYarolIUXCd MHUPOBO33PEHUYECKON OCHOBBI JIsI TOHMUMAaHMS
bunocopckux wuael, TaKUX Kak: MaTepUalIbHOE EIMHCTBO HEOPTaHWYECKOTO U
OPTaHUYECKOTO MHUpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HUX COCTaBOM H
CTPOEHUEM, T[I03HABAEMOCTh TMPUPOJIHBIX SIBJICHUN NyTEM SKCIEPUMEHTA U
peuieHusl MPOTUBOPEYUN MEXKIYy HOBBIMU (akTaMud M TEOPETHUECKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIU XMMUU B PEUICHUM PKOJIOTUYECKUX MpoOlieM, a
TaKKe MpoOJIeM COEpEexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTHI U MaTEPHUAIOB.

B nmnaHe pemeHus 3agady BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALUU
00ydammuxcs MNPUHATHIE MNPOrpaMMON MO XHMHUHM MOJIXOAbl K OMPEIETICHUI0
COJEp)KaHMs U TIOCTPOEHHUS TpelMeTa NpeaycMarpuBaroT (popMupoBaHUE
YHUBEPCAIbHBIX y4YEOHBIX JEMCTBHI, HMEIIMX 0a30BOoe€ 3HAUYCHUE s
pasIUYHBIX BUAOB JEATENBHOCTU: pEIICHWS MpoOjeM, I[IOUCKA, aHalu3a W
00paboTku nHpOpMaIHK, HEOOXOAUMBIX ISl TPUOOPETECHUS OTBITA MPAKTUYECKON
U HCCIIEIOBATENbCKON NIEATENBbHOCTH, 3aHUMAIOLIECH BaXKHOE€ MECTO B IO3HAHUHU
XAMMUH.

B mnpakTuke mnpenojaBaHUsT XUMUM KaKk Ha yPOBHE OCHOBHOIO OOILEro
oOpa3zoBaHusl, TaKk U Ha YPOBHE CpeHEro 001Iero o0pa3oBaHus, MPU ONPEICTICHUH
COAEPKATENbHOM XApPAKTEPUCTUKHU LIEJIEM H3y4YEHUs MpEIMETa HanpaBlICHUEM
NEPBOCTENCHHONW 3HAYMMOCTH TPATUIIMOHHO TMpU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKOW HAyKW KaK OO0JIaCTH COBPEMEHHOIO E€CTECTBO3HAHUS, MPAKTHYECKOU
JNEATEIIbHOCTU YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAUYECKOM TOYKM 3PEHHs TAKOW IOAXOJ K ONPEACICHUIO LENEH U3y4EeHUS
npeaMeTa SIBJISIETCS BIIOJIHE ONpPaBJAaHHbIM.



CoryacHO JaHHOW TOYKE 3pPEHHs TJIABHBIMHM IEISAMHU HM3y4YEHHs] TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisiroTcs:

e (QopMuUpOBaHHE CHCTEMBl XHMHYECKHUX 3HAHMM KaK  BaKHEHUIEH
COCTAaBJISAIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOM
JexaT KIIOUeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE SI3bIKA HAyKH, YCBOEHME M TOHMMAaHHE CYIIHOCTH JTOCTYIHBIX
000011IeHNHT MUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBIICHUS,

e (QopMupOBaHUE U PA3BUTHUE MPEJCTABICHUNA O HAYUHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEAKUUN, HEOOXOOUMBIX IJig NPUOOPETEHHUS
YMEHUNH OPUEHTHUPOBATHCA B MHUpPE BELIECTB M XUMHUYECKUX SIBIICHUH,
UMEIOIIUX MECTO B MPHUPO/IC, B MPAKTHUECKOW U MOBCEIHEBHON KU3HHU;

e Ppa3BUTHE YMEHHUHU M CIIOCOOOB JCSATEIHLHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OODBSICHEHMEM  XUMUYECKOTO  JKCIEPUMEHTa, COOJIIOJACHHEM  MpaBuUII
6e30macHOro 0OpaIIeHusl ¢ BEIeCTBAMMU.

Hapsiny ¢ atum, conepxaTelibHasi XapaKTepUCTUKA 1eJIed U 3aJ1ay U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUM YyTOUYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM MPUOPUTETAMU B CUCTEME CpeaHero oomiero odpazoanusi. CeroaHs B
OpernojiaBaHi ~ XUMHUM B OOJbIIeH  cTermeHH  OTHAETCS  MPENNOYTEHHUE
NPaKTUYECKONW KOMIIOHEHTE coJepkaHusi OOyueHHus, OPUEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHHKA 00I1€00pa30BaTeNbHOM OpraHu3alliy, BIAJCIOLIErO HE
HAaOOpOM 3HaHWH, a (PYHKIMOHAIHHON TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMU aKTHBHOTO MOJYYE€HHs] 3HAHWW W MPUMEHEHHUS UX B pEaJbHOW KU3HU
JUISL pelIeHUs] IPaKTUYECKUX 3aj1ad.

B cBa3u ¢ »TUM Tnpu M3ydYeHMH TMpeaMeTa «XHUMHS» JOMHUHHUPYIOIIEe
3HaY€HUE NPUOOPETAIOT TaKUe 1eJIN U 33Ja4M, KaK:

ananrtauys oOydarIIMXcsd K YCIOBHUSIM JIMHAMHYHO Pa3BUBAIOLIETOCS MUpPA,
dbopMUpOBaHHE  WHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSATEIBHOMY MPUHSITHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX >KW3HEHHBIX CUTYAallUAX, CBA3AHHBIX C BEIIECTBAMU M UX
NpUMEHEHUEM;

dbopMupoBaHHe Yy OOydYalImMXCS  KIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHLIMM), WMEIIINX YHHBEPCAIbHOE 3HAuY€HHUE ISl Pa3IUYHBIX BHIOB
NEesSTeTbHOCTU: pelIeHusl nmpoOjeM, MOoucKa, aHauu3a U 00paboTKu MHQpOpMAIUH,
HEOOXOJIUMBIX JUJIsi TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TO3HAHUM XHWMHH, a TaKXKe 8 OLEHKH C MO3UIHH
HKOJIOTHUYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XHUMHUYECKHX
NPOIIECCOB HA OPTaHMU3M YEeJI0BEKa U MPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HHTEIJIEKTYalbHBIX U TBOPYECKUX
CrocoOHOCTEN 00yYarOMIMXCs: CIOCOOHOCTH CaMOCTOATEIBLHO MPUOOpETaTh HOBBIC
3HAHUS 10 XUMHU B COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIb30BATh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU MJIsl TIOWCKA M aHajiu3a y4eOHOU u
HAYYHO-MOMYJISIPHON MHPOPMAIIUM XUMHUUECKOTO COJIECPIKAHMUS;

dbopMupoBaHrE U pa3BUTHE Yy 00YUAIONIUXCS ACCONMATUBHOTO U JOTUYECKOTO
MBIIIEHUS, HAOMIOAATEILHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJIMMBI, B YaCTHOCTH, TPH IUIAHUPOBAHMM M TPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHME y oOydaromuxcss YOeKIEHHOCTM B T'yMaHHCTUYECKOMU
HANpPABJICHHOCTH XHUMHH, €€ BaXHOM pOJM B pEHIeHHH [NOOaIbHBIX MOpoOIeM
palMOHAIIBHOTO TPHUPOJIONIOIB30BAHUS, TTOTIOJHEHUS YHEPTETUYECKUX PECYPCOB U
COXPAHCHHUS NPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpeKHOTO
OTHOILIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUs OIbITa
UCTOJIb30BAHUS TIOJIYYEHHBIX 3HAHWUW [JIs TPUHSATUS TPAMOTHBIX pEIICHUNA B
CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMH SIBICHUSMH.

B yueOHOM mutaHe cpeaHero oOmiero oOpa3oBaHUS Y4YEOHBINA MpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YPOBHE, SIBIsETCS OOS3aTeIbHBIM Yy4eOHBIM
PEIMETOM.

OOuree ynciao 4yacoB, OTBEACHHBIX JUISl U3yUEHHUs] XUMHH, Ha 0a30BOM YpOBHE
cpeaHero obimero oopaszoBanusi, coctaBiaseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hezeno), B 11 kmacce — 34 ygaca (1 gac B Heqeno).



COILEP KXAHUE OBYUYEHUA
10 KJIACC
OPI'TAHUYECKAS XUMMUA

Teopernueckne 0CHOBBI OPraHHYECKOW XMMHMHU

[IpenMer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B
MOJIyUEHUHM HOBBIX BEUIECTB M MaTepHalioB. Teopust CTPOEHUS OpPraHHYeCKHX
coenuneHnuit A. M. byTiepoBa, e€ ocHOBHBIE MOI0KeHUsI. CTpYKTypHbIE (HOPMYIIBI
OpPTaHMYECKMX BEHIECTB. [oMonorus, u3oMepus. XHUMHUYECKas CBSI3b B
OPTaHUYECKUX COECIMHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kiaaccuukanuu opraHudeckux BemiecTB. HomeHnknarypa
OpPTraHMYECKUX COEIMHEHU (cucTeMarnyeckas) U TPUBUAIbHbIE HAa3BaHUs
BOKHEHIINUX MPEACTABUTENCH KIACCOB OPTAaHMYECKHX BEILIECTB.

OKCHEpUMEHTAJIbHbIE METOJbl HM3Yy4YEHHUs BEIIECTB W HX [PEBPAILCHUN:
O3HaKOMJIEHHE ¢ OOpa3llaMM OpPraHMYECKHUX BEIIECTB W MaTepualaMM Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJEKYJ OPraHUYEeCKHX BEIIeCTB, HAOJIO/IEHuEe U
ONMCAHHUE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIIECHUI0 OPTaHUYECKUX BEIECTB
NP HarpeBaHuM (IJ1aBlieHHE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOECHHME, TOMOJIOTMYECKMH psa. MeraH u 3TaH —
npocTeiiline NPENCTaBUTENN alKaHOB: (U3MYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHHs] W TOpEHMs), HAXO0XJAEHUWE B NPHUPOJIE, MOJYUYEHUE U
pUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUN PsAA. DTWIEH W NPOIWJICH —
npocTeiiiue NpPeCTaBUTENN alKeHOB: (M3MYECKMe M XHMHUYECKHE CBOMCTBA
(peakuuy  TUAPUPOBAHMSA, TAJIOTEHUPOBAHMS, THJpaTalud, OKUCIEHUS U
NOJIUMEPU3aLUH), NTOJIyYEHHE U IPUMEHEHHE.

Ankanuensl: OyTtanuen-1,3 u merunOyrtanueH-1,3: cTpoeHue, BaxHEHIINe
XUMUYECKHE CBOICTBa (peakuus nosuMmepusauuu). IloaydeHne CHHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJNKHUHBL: COCTaB U OCOOEHHOCTU CTPOEHUs, TOMOJIOTUUECKUN Psifl. ALETHIIEH
— TMpOCTEUIINA MNPEACTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (QU3UYECKHE U
XUMUYECKHE CBOWCTBA (pEaklMW TUIPUPOBAHUS, TaJIOTEHUPOBAHMS, TMJIpaTalluy,
TOpPEHUs ), MOTyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (pU3MUECKHe W XUMHUYECKHE CBOMCTBA
(peakuuy TajJoOreHUPOBAHUS U HUTPOBAHUS), MOJYUYEHHUE WM NpUMEHEHHE. T0ayon:
cocmas, cmpoeHue,  Quauueckue U  XUMUYECKUe  Ceoucmea - (peaxyuu
2aN102eHUPOBAHUSl U  HUMPOBAHUS), NOJIyYeHue U npumeHneHue. TOKCUUHOCTD



apeHoB. ['eHeTHueckass CBA3b MEXAY YIVIEBOJAOPOJAAMH, NPUHALIEKAIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpupoHBIE UCTOYHUKHM YINIEBOAOPOIAOB. lIpupoaHbIi ra3 u mOIyTHBIE
HedTsanble razpl. Hedts u e€ mpoucxoxaenue. CriocoObl mnepepaboTku HedTH:
NEPEeroHKa, KPEeKUHT (TePMHUYECKHM, KaTATUTHUECKHil), mnuposu3. [IpoaykTsl
nepepadoTKu HEPTH, UX NMPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbI
yIoJib U MPOJYKTHI €r0 NepepadoTKH.

DKCIEPUMEHTAIIbHBIE METOJIbl M3YyYEHHUS BEIIECTB M UX MPEBpallCHUM:
O3HaKOMJIEHHEe ¢ oOpa3llaMu IUIaCTMAcC, KayyyKOB U PE3MHBI, KOJUIEKIMU
«Heptp» u  «Yromp», MoOACTUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJIOB |
raJIOreHONPOU3BOIHBIX, MPOBEJECHUE MPAKTUYECKOW PAaOOTHI: MOJYyYEHUE ITHUIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérneie 3amaumn.

Boluucnenus 1o ypaBHEHUIO XUMHUYECKOM peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WM NPOAYKTa PEAaKUUU IO H3BECTHBIM MAacce,
00bEMY, KOJTMYECTBY OJIHOTO M3 UCXOJIHBIX BEIIECTB WU MPOLYKTOB PEAKIIMH).

Kuciiopoaconep:kamue opraHu4ecKue coeIuHeHHs

[IpenenbHble OJHOATOMHBIE CIUPTBHL. METaHOJN W 3TaHOJN: CTPOCHHE,
dbusnueckne W XUMUYECKHME CBOWCTBA (peakiMd C AaKTUBHBIMU METaJlJIaMH,
raJIOrTeHOBOJIOPOJIaMH, TOPEHHE), NpHUMEHEHHe. BoaopoaHble CBA3UM MEXKIY
MOJIEKYJIaMH CIUPTOB. JIEHCTBUE METaHOJIA U 3TAHOJIA Ha OPTaHU3M YEIOBEKa.

MHOTrOaToOMHBIE  CHOUPTHL. ~ DTWIEHIJIMKOAbL W  T[JUUEPUH:  CTPOECHHUE,
dusnyeckne ¥ XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHME CO  IICIIOYHBIMU
MeTajlaMi, KayeCTBEHHAas peakllds Ha MHOTOAaTOMHblE crnupThl). [leficTBue Ha
opraHusMm uenoBeka. [[puMeHnenne rmuuepusa v 3TUIECHIIUKOJIS.

@deHo: CTpOEHUE MOJIEKYJIbl, (U3NYECKUEe U XHMHUYECKHE CBOICTBA.
TokcuunocTh penona. [Ipumenenue denona.

Anbaeruasl U Kemowusl. DopMalbIETHA, alETaIbACTUI: CTPOCHUE,
dbuznueckne M XUMUYECKHME CBOMCTBA (pEakiuu OKHUCIEHUS W BOCCTAHOBJICHHUS,
KauyeCTBEHHBIC PEAKINH), MOJTyYeHHE U IPUMEHEHHE.

OIHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHas U
YKCYCHasi KHCIIOTBI: CTpOEHHUE, (pU3NYECKHe M XUMHUYECKHE CBOMCTBa (CBOIICTBa,
obmue s Kiacca KHUCIOT, peakiusi dTepuuKaium), nojyuyeHue u npuMeHeHHe.
CreapuHoBasi U OJICMHOBAs KHUCJIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCTOT. Mblla Kak COJM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIIEE JICHCTBUE.

Crnoxnble 3GuUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. 'maponus xupos. [Ipumenenue xxupos. buonoruueckas
pOJIb )KUPOB.



VYrneBonpl:  cocraB,  Kiaccudukanus — yrieBogoB  (MOHO-, JU- |
nosucaxapuzpl). ['Moko3a — mpocTeiuii MOHOCaxapu: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3NYECKMe M XUMUYECKHE CBOWMCTBAa  (B3aMMOJIEHCTBHE C
runpokcugoM menu(ll), okucinenne ammuayHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHHE IJIIOKO3bl), HAaXOXXJIEHHE B MPHUPOJE, NMPUMEHEHHUE,
ounonoruueckas pojb. Dortocunte3. PpyKT03a KaK U30MEP IITIOKO3BI.

Kpaxman u nemnrono3a kak npupoiHsie nonumepsl. CTpoeHue Kpaxmana u
nesono3bl.  duznyeckne W XMMHYECKHE CBOMCTBa Kpaxmana (TUAPOIIU3,
Ka4eCTBEHHAs! PEaKlUsi C UOJOM).

OKCIIEpUMEHTAJIbHBIE METOJbl M3y4YE€HMs BEIIECTB W HX IPEBPALICHUN:
IPOBEJICHUE, HAOJIOJEHUE M ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KAYECTBEHHBIE PEAKIUUM OJHOATOMHBIX CHHPTOB (OKHCIEHHE 3TaHOJIa
okcuzoM wmeau(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJECUCTBUE IIIMIIEPUHA C
runpokcuioM menu(ll)), anbaernnoB (okucIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepebpa(l) u ruapokcugom wmenu(ll), B3ammopeiicTBue Kpaxmanaa C HOJOM),
MIPOBEJICHUE MPAKTUYECKOU padOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérarle 3amaumn.

Bbluncinenus mo ypaBHEHMIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUHU MO HW3BECTHBIM Macce,
00BbEMY, KOJIUYECTBY OJHOIO U3 UCXOJHBIX BELIECTB WIN NPOJYKTOB PEAKIHH).

A30TCOEpKAIUE OPTAHNYECKNE COCIUHEHMS.

AMMHOKHCITOTHI Kak amM(OTepHble OpraHHMYecKue coequHeHus. Punueckue
U XMMHYECKHE CBOWCTBA aMHHOKHCIOT (Ha mpuMepe MIHUIMHA). buomornueckoe
3HAYEHUE aMUHOKHUCIOT. [lentnppl.

benku kak IpPUPOIHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuunasd,
BTOpUYHAsT MU TPETUYHAsl CTPYKTypa OenkoB. XUMHUYECKHUE CBOMCTBA OEJIKOB:
TUJIPOJIN3, IEHATYypallls, KaUeCTBEHHbIE PEAKIIUK Ha OEIKHU.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHUs BEIIECTB W WX [PEBPALLCHUN:
HaOJI0/IEHUEe U OMMCAHHWE EMOHCTPALMOHHBIX OIBITOB: J€HATypauusi OelIKOB Mpu
HarpeBaHWM, LIBETHBIC PEAKIIMU OENKOB.

BbIcOKOMOJIEKYISIPHBIEC COCAUHEHUS

OCHOBHbIE MOHATHS XHUMHUH BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALNH, CPEIHSAS MOJIEKYJIsIpHas
macca. OCHOBHbIE METOJBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHMA —
NOJIMMEPHU3ALUS U OJUKOHAECHCALINS.

OKclepUMEHTalbHbIE METOJbl HM3y4YEHHUs] BEIIECTB W HUX MPEBpAICHUN:
03HAaKOMJIEHHE € 00pa3lamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KAay4yKOB.

MexnpeaMeTHble CBS3H.



Peanuzamms MeXIpeaMETHBIX CBSI3€H MPU M3YYEHUU OPTaHUYECKON XMMHH B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHMA, TaK W TIOHSITHH, SBIISIOMUXCA CUCTEMHBIMU JUJISI OTIEITbHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO LUKJIA.

OOuue ecTecTBEHHO-HAy4YHbIC MOHSTHUS: SIBIICHUE, HAYYHBIH (aKT, TUIOTE3a,
3aKOH, TEOpPWs, aHAIW3, CHHTE3, Kiaccu(uKamus, MEpHOJUIHOCTh, HAOIIO/ECHHE,
U3MEepeHHe, YKCIIEPUMEHT, MOACITUPOBAHHE.

dusuka: Marepus, DSHEprus, Macca, aroM, OJEKTPOH, MOJIeKyJa,
SHEPreTUYECKU YpOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHHUS.

buonorusa: kinerka, opranusMm, Ouocdepa, OOMEH BEUIECTB B OPraHU3ME,
doTocuHTE3, OMONOTMYECKH aKTUBHBIC BelecTBa (OENKH, YIJIEBOIbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOIUIHUBO,
pecypchl.

TexHomorusi: TUIIEBBIE TPOIYKTH, OCHOBBI PAINMOHAIBHOTO MHUTAHUS,
MOIOIIUE CPEACTBA, JEKAPCTBEHHbIE W KOCMETHYECKHE MpenapaThl, MaTepruallbl 13
UCKYCCTBEHHBIX M CUHTETHMYECKHUX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUA

Teopernueckue O0CHOBBI XMMHHU

XUMHYECKH 3JIeMeHT. AToMm. Sapo aroma, uU30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUUECKUE YPOBHU, MOJYPOBHU. ATOMHBIC OopOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHus] JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpaIysi aTOMOB.

[lepnonnueckuyi 3axkoH U Ilepuoauueckas cucreMa XMMHUYECKUX DJIEMEHTOB
J. 1. Menneneea. CBsi3b NEPUOAMYECKOTO 3aKOHA M Ileproanueckod CUCTEMBI
xuMuueckux aneMeHtoB JI. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHUSI CBOWCTB XHUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX HUMH TMPOCTHIX U CIIOKHBIX BEHIECTB MO TpylmamM M TMEepUojaM.
3HaYeHUE NMEPUOJUYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKas CBSI3b. BuAbl XHMHUYECKOW CBSI3U
(KOBaJIeHTHAsl HEMOJISIpHAs W MOJSIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJEHTHOM XUMWYECKOW cBsi3u (OOMEHHBIH W JOHOPHO-
akuenTopHsii). BomopoaHnas cBsa3b. BaneHTHOCTb. DJEKTPOOTPULIATENBHOCTD.
Crenenp oxucnenus. IOHbI: KaTUOHBI U aHUOHBIL.



BemiectBa  MOJIEKYJSApPHOTO M HEMOJIEKYJISAPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEMIECTBA. THUIBI KPUCTATIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKOU PELIETKY.

[TonsiTue O AUCHEPCHBIX cHUCTeMax. VICTUHHBIE WM KOJUJIOUAHBIE PACTBOPBHIL.
MaccoBas 10Jis BEIIECTBA B PaCTBOPE.

Knaccudukanms HEOPraHUYE€CKUX COCTMHCHUM. Howmenkmnarypa
HEOPraHMYECKUX BEUIECTB. ['eHeTnueckass CBsI3b HEOPTaHWYECKUX BEIIECTB,
NPUHAIIEKAIIUX K PA3IUYHBIM KJIaccaMm.

Xumuueckas — peakius.  Kimaccudukamuss ~— XUMHUYECKMX — peakIii B
HEOPTaHMYECKOM M OPTaHMYECKOM XHMHUHU. 3aKOH COXPAaHEHHsS MacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUS SHEPTUU NPU XUMHUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTBh OT pa3iudHbIX (pakTopoB. OOparumble
peakiuu. XHUMHUYECKoe paBHOBecue. @DakTOpbl, BIMSIONIME HAa COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunuun Jle [Hlatense.

Dnekrponutudeckas auccormanus. CuibHble U ciadbie dnekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCIAs, HEUTPAJIbHAs, IETOYHAs.

OKHUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCINEPUMEHTAIIbHBIE METOJIbl M3YyYEHUS BEIIECTB M UX MPEBpallCHUM:
nemoHcTparms Tabnui «llepuogudeckas cuctema xumudeckux anemeHTtoB J[. U.
MenpeneeBa», u3ydeHUE MOJeNed KPUCTAIUYECKUX PEIIETOK, HAONIOJEHUE U
OTMCAaHKUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3ziokKeHUE MEePOKCHIA
BOJIOPOJIa B IPUCYTCTBUM KaTalIU3aTopa, ONpPE/eIeHUE CPe/ibl paCTBOPOB BEIECTB
C TOMONIBI0 YHHMBEPCAIHHOTO HMHIWKATOpPA, pEAaKIMH HOHHOTO OOMeHa),
NpoOBEACHUE MPAKTUUECKON paboThl « BnusiHue pa3nuuHbix (GakTOpoB HA CKOPOCTh
XAMHUUYECKON pEaKLIUm.

Pacuérarle 3amaumn.

Pacuérel 1o ypaBHEHHMSIM XUMHYECKMX pEAKUUMH, B TOM  YHUCIE
TEPMOXUMHUYECKHE PACUYETHI, PACUEThl C HCMOJb30BAHUEM TOHSITHUS «MaccoBas
JI0JIs1 BEUIECTBAY.

Heopranuyeckass XxumMus

Hemeramnel.  [lomoxenne HemeraimioB B llepmoanueckon  cucreme
xuMuueckux syemeHToB J[. M. MeHnpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKrue CBOMCTBA HEMETALIOB. AJUIOTPONHUS HEMETAIOB (Ha TMpuUMepe
KHCIIOpoJia, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAII0B (TrajJoreHOB, CEPhI, a30Ta,
dbochopa, yrmepoma U KpeMHHUA) M HMX  COCAMHEHWN  (OKCHUIOB,
KHUCJIOPO/ICOIEPKAIIUX KUCIOT, BOJOPOIHBIX COSIUHEHHUIA).

[IpuMeHeHne BaXKHENIINX HEMETAILUIOB U UX COCIUHEHUM.



Merannel. [lonoxenue MeraiioB B Ilepuogmyeckoil cucteMe XUMHUYECKUX
sanementoB J[. . MenneneeBa. OcoOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0YEK
atomoB MeTtauioB. OOmue ¢usznyeckue cBoWcTBa MeTalaoB. CIuiaBbl METaJIOB.
DIIEKTPOXUMHUUYECKUI PsiJl HAPSIKEHUN METAJLIIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX METaII0B (HATPHM, Kaaui, KaJlbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JK€J1€30, MEJIb) U UX COCAMHECHHIA.

OOmue crnocoObl mojiydyeHus MeTauioB. IIpuMeHeHHe MeTalsioB B OBITY H
TEXHUKE.

DKCIEPUMEHTAIIbHBIE METOJIbl M3YyYEHHUS BEIIECTB M UX MPEBpallCHUM:
U3y4yeHue KOJUIeKIUU «MeTalsibl U CIUIaBby, 00pa3loB HEMETAJIOB, PEIICHHE
HKCIIEPUMEHTANBHBIX 3a7a4, HAOJIOJAEHHUE U OIUCAHHE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THUAPOKCHAA ATIOMHHHS C PacTBOPAMHU
KHUCJIOT U 1Ie0Yel, KaueCTBEHHBIE PEaKIIMM Ha KAaTUOHBI METAJIJIOB).

Pacuérneie 3agaun.

Pacuérel maccel BemiecTBa WM 00BbEMa ra3oB MO H3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OO0BEMY OJIHOTO M3 YYacCTBYIOIIUX B pPEaKIUU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJIUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

XuUMHUSA 1 )KU3Hb

Ponp xumMum B oOecmedeHUU SKOJOTHYECKOM, DHEPTEeTUUYECKOW M MHUIIEBOM
0e30macHOCTH, Pa3BUTHUU MeIUUUHBL [loHATHE O HaydHBIX MeETOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIILIEHHOTO
MOJTyYEHUSI BAXKHEHIIINX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTE€pUATIOB: BAaXXHEWIINWE CTPOUTEIbHbBIC
MaTepuaabl, KOHCTPYKIIMOHHBIE Marepuaibl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepuagbl IS 3JIEKTPOHUKH, HAHOMATEpHUabl, OPraHUYECKHUE WU MHUHEPATbHbBIC
ya00peHus.

Xumusg W 300pOBbE YEIOBEKA: MpPaBWIa HCIOJb30BaHUS JIEKApPCTBEHHBIX
npenaparoB, MpaBuia 0E30MaCHOTO HCIOJIb30BAaHMS MPENapaToB ObITOBOM XUMHU
B [IOBCETHEBHOM >KU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss ~ MeXNpeAMETHBIX  CBSI3€M  MpW  HM3ydeHUH  oOmed u
HEOpraHnueckod xumuu B 11 kiacce OCyIIECTBISETCS YEPE3 MCIHOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHSATUNA, TaK U TIOHATUH, SBISIOMIUXCS
CHUCTEMHBIMH JJI OTAEIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA.

OO01ne ecTecTBEHHO-HAy4YHbIE TMOHATHSA: HAay4YHBIM (DAKT, THUIMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiacCUpUKalUsi, TMEePUOJAUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBICHUE.



dwusuka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIa, DHEPTETHUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BEITUYWHBI U CAWHHIIBI MX
U3MEPEHHS, CKOPOCTb.

buonorus: kinerka, opraHusM, JKocucTema, Ouocdepa, Makpo- H
MUKPOJJIEMEHTHI, BUTAMHUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MUHEpaANIBI, TOPHBIE MOPOJIBI, MOJIE3HBIE MCKOMAEMbIC, TOTLIUBO,
pecypChl.

TexHOMOTHsI: XUMUYECKasi MPOMBIILICHHOCTh, METaIypTHus, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEPHUANIOB, CEIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, MHUIIEBas
OPOMBIIIJIEHHOCTh,  (papMaleBTUYECKass  NPOMBIIUIEHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHUX TMpernapaToB, TMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepHUAJIOB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMUN
HA BA30BOM YPOBHE CPE/IHET'O OBIIEI'O OBPA3OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUSA
00y4JarolmMuMuCs TPOTpaMM CpelHero ooOmiero oOpa3oBaHus (JIMUHOCTHBIM,
METANpPEIMETHBIM U MNpeaMeTHbIM). HaydHOo-MeTOoAMYecKOW OCHOBOW IS
pa3palbOTKK IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro OoOIIero
00pa3oBaHusl ABISAETCA CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B COOTBETCTBMHM C CHCTEMHO-IEATEIIBHOCTHBIM MOJAXOJOM B CTPYKType
JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHUS» Ha YPOBHE CPEIHETrO
o011ero oO6pa3oBaHus BBIACICHBI CIICIYIOIMINE COCTABIISIONINE:

OCO3HAaHHWE OOYYaIOIMMHUCSA POCCHMCKON TPaKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYKME MOTUBALMU K 00yUEHHUIO;

LEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UCTOPHUECKHUX Tpaaulluii 0a30BOI HAyKU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImIMUXCS PYKOBOJCTBOBAThCSI B CBOEH
NEeSATeIbHOCTH IEHHOCTHO-CMBICIIOBBIMM YCTaHOBKaMH, MNPUCYLUIUMHU LETOCTHOMN
CUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HAJIMYKE MPABOCO3HAHUS HKOJIOTUYECKOU KYJIbTYPhl U CHOCOOHOCTH CTAaBUTH
LEJIN U CTPOUTD KM3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yJIbTaTbl OCBOEHUS MpeaMera «XUMUS» [IOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW M BOCHUTATENbHOM JESITEIBHOCTH B COOTBETCTBUH C
TYMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMU
U UJealaMd POCCUICKOTO TIpakJAaHCKOTrO OOIIeCTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMU ¥ MpaBWIaMH  [OBEJEHHUS,  CIOCOOCTBYIOIIMMH  TMpolieccam
CaMOTIO3HAHUSI, CaMOPA3BUTHSI U  HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTHU
00yYaromMxcs.

JIuuHOCTHBIE pe3yJIbTaTbl OCBOCHHUS TNpeaMera «XHUMHUS»  OTpaxaroT
c(OPMHUPOBAHHOCTh OIBbITa TO3HABATEIPHOW W TNPAKTUYECKON NIESITEIIbHOCTH
00yUarmuxcs Mo peajln3alid MPUHATHIX B OOIIECTBE LEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaska1aHCKOr0 BOCIIUTAHUS:

0CO3HaHUS OOYYaIOIUMUCI CBOMX KOHCTHUTYLMOHHBIX TIPaB U 00s3aHHOCTEM,
YBAKEHUS K 3aKOHY U MPaBOMOPSIIKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMax M MPaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUM B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM MEATETbHOCTH TpPU CO3JAHUH
y4eOHBIX TPOEKTOB, PEIICHUH YUYE€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTORB,;

CHOCOOHOCTM TOHMMAaTh M MPHUHUMATh MOTHUBBI, HAMEPEHHsSI, JOTUKY U
apTyMEHTHI JIPYTHX MPHU aHAJIU3E PA3IUYHBIX BUIAOB YUEOHOU NEATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEAUI0
OTEUYECTBEHHOU XUMUU;

yBaXEHHUS K TMpOIecCy TBOpPYECTBA B 00JIACTU TEOPUM U NPAKTHUYECKOTO
OPUMEHEHUs] XUMHH, OCO3HAHMSI TOTO, YTO JOCTIKEHUS HAyKU €CTh Pe3yJbTar
JUTUTENIbHBIX ~ HAaOJIOJICHUM, KPOMOTIMBBIX  SKCIEPUMEHTAJIbHBIX  IOUCKOB,
MIOCTOSIHHOTO TPy YYEHBIX U MPAKTHKOB;

MHTEpECa W TIO3HABATEIBHBIX MOTHBOB B TOJYYEHUHM U TMOCIETYIOIIEM
aHaynu3e MHOpPMAIMU O TEPEIOBBIX JAOCTIKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYaIluH, CBS3aHHBIC C XMMUYECKUMU SIBICHUSMH,
U TPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIICHHMBATh CBOE MOBEACHHE W TMOCTYNKH CBOUX TOBAapHILIEH C
MO3UIIMN HPABCTBEHHBIX W TPABOBBIX HOPM W OCO3HAHUE TMOCIIEICTBHUA ITHX
MOCTYTKOB;

4) popmupoBaHusl KYJIbTYPHI 310POBbS:

NOHMMaHUSl LEHHOCTeHl 310poBOr0 M Oe3omacHOro oOpa3a JKU3HHU,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UUECKOMY H
NICUXHYECKOMY 3/10POBbIO;

coOmro/ieHust TpaBwi Oe30macHOro oOpamieHuss ¢ BeulecTBaMu B OBITY,
MOBCEHEBHOM JKM3HU U B TPYIOBOU NIEATEIBHOCTH;

NOHUMAaHUS [IEHHOCTH TpPaBWI HMHIMBUAYaJbHOTO M  KOJIJIEKTHBHOTO
0e30MmacHOro MOBEACHUS B CUTYyalMAX, YTPOKAIOLUIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJIENCTBUM M HENPUATUS BPEAHBIX NMPUBBIYEK (YMOTPEOICHHS
AJIKOTOJIs1, HAPKOTHKOB, KypPEHUS );

5) TPyA0BOT0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B y4eOHO-HCCIIEJ0BaTeNbCKOM
NEeSATeIbHOCTH, OOILECTBEHHO TI0JIE3HOM, TBOPUYECKOM W  JIpyrux BUAAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PpEIICHUM TMPAKTUYECKHX 3a]lay
COLMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kijacca, LIKOJIbI);



MHTEpPEca K MPAKTHUYECKOMY H3YUYEHHIO TPOQECCHil pa3IudHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM 110 XUMHUU;

YB&XKEHUS K TPYAY, JIOISIM TPyJla U pe3yiabTaraM TPYA0BOU JI€SITETbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HWHAUBUAYAIBHOU TPAEKTOpUHU
oOpasoBanus, Oyaymied mnpodeccuu M peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YY€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpedHOCTEN 00IIeCTBa;

6) ’K0JI0rM4YecKOro BOCIIMTAHUSA:

AKOJIOTHUYECKH IIeJIECOO0PA3HOTO OTHOIIECHUSI K TMPUPOJE, KAK HCTOYHHKY
CYIlIECTBOBAHUS >KM3HU HA 3eMII€;

NOHUMAaHUs TI00ANBbHOTO XapakTepa SKOJOTHMYEeCKHMX NpoOsieM, BIUSHUA
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOIHOM U COLIMATIBHOM CPEIbI;

OCO3HAHMSI HEOOXOJMMOCTH HCIOJIb30BaHUSI JOCTHXKEHUN XUMHUHM  JJId
pEllIeHHs] BOIPOCOB PALIMOHATIBHOTO MPUPOIOIIOIb30BAHMUS;

AKTUBHOTO  HENpPUSATUS  JICUCTBUI, MNPUHOCAIIUX BpPEl  OKPYXKAroIIeH
NPUPOIHON Cpefe, YMEHUS NPOTHO3UPOBATH HEOJIArONPHUATHBIC SKOJIOTUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX ACHCTBUM U TIPEAOTBPAIATh UX;

HaJIMYUsl PA3BUTOTO SKOJOTHMUECKOTO MBIIIJICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OTIBITA NEeATEeIbHOCTH 3KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS HWMH B MO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAIBHOU
NpaKkTUKe, CHOCOOHOCTM M yMEHHUSI AaKTUBHO MPOTUBOCTOSITH  HUJACOJOTHU
xemodoouu;

7) HEHHOCTU HAYYHOTI'O NMO3HAHMS:

c(OpPMUPOBAHHOCTU MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOU MPaKTUKH;

MOHUMAHMS CHCIMPUKM XUMHUM KaK HAyKH, OCO3HaHUS €€ poju B
GbOpMHUPOBAHUN PAITMOHATHLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH 1IEJI0CTHOTO
npeacTaBlieHus 00 OKpPY’KAIIIeM MUpPE Kak O €IMHCTBE MPHUPOJLI U YEIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH TMpOoOJIeM COXpaHCHUs
MIPUPOJHOTO PABHOBECHSI;

yOeKAEHHOCTH B  0CO0OM 3HAYMMOCTH XHUMHH JJIi  COBPEMEHHOMU
IMBWIM3AIMU: B €€ TYMaHUCTHYECKOM HAMpaBJIE€HHOCTH W BaXXHOW pOJU B
CO3JIaHMHM HOBOM 0a3bl MaTEPUATBLHOU KYJbTYpPBI, PEIICHUH TJI00aIbHBIX MPOOIEM
YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOM, MUILEBOU U
AKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTHH MEIUIMHBIL, OOECIIEUYEHUU YCIOBHIA
YCIIEIITHOTO TPyJa ¢ DKOJOTHUYECKH KOM(POPTHOW JKM3HH KaXJIOTO 4JIeHa
oOmecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IIOHMMAaHUSl CYIIHOCTH METOJIOB
MO3HAHMSI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh



MoJIyuyaeMble 3HaHMS JUIsl aHaliu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOLIEro MHUpa U
NPOUCXOAIMINX B HEM M3MEHEHUH, YMEHUs JleJlaTh 0O0CHOBAHHBIC 3aKITFOYCHUS Ha
OCHOBE HAy4HBIX (AKTOB H MMEIONIUXCS JaHHBIX C IEJIbI TOJYUYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEILHO MCHOJb30BaTh XHUMHUYECKUE 3HAHUS IS
penieHns po0eM B pealbHBIX KU3HEHHBIX CUTYAIHAX;

MHTEpEca K MO3HAHUIO U UCCIIEOBATEIILCKOM eATeThHOCTH;

TOTOBHOCTU U  CINOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJIYUCHHUIO HOBBIX 3HAaHUM 1O XUMHUU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyAa B pa3iMuHbIX cepax npodeccuoHaIbHON
JeSITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeramnpenMeTHbIe pe3yJabTaThl OCBOCHUS y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIE IS dbopmupoBanus MHPOBO33pEHUST  O0yYarouuxcs
MEXIUCIUILUTMHAPHBIC (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHSITHS, OTPaKAIOIINE
LEJIOCTHOCTh HAay4YHOM KapTHHBI MuUpa U choeuuduKy METOAOB TIO3HAHMUS,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, HEPIHs, SBICHHUE,
nporiece, CUCTeMa, Hay4YHbBIH (pakT, MPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHUE, HAOIIOICHNE, U3MEPEHUE, IKCTIEPUMEHT U IPYyTHE);

yYHUBEpCAIbHbIE y4eOHbIC ACHCTBUS (MO3HABaTEbHBIE, KOMMYHHUKATHUBHbIC,

pETYyJSTUBHBIE), obecreunBaronme dbopMupoBaHue (GyHKIMOHAITBHOM
TPaMOTHOCTH M COLMATBHOW KOMTIETCHIINN O0YyJarOIINXCs;
CIOCOOHOCTH 00yYaromux cst WCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS M yHHUBEPCAIbHBbIC YueOHBIC
JIEUCTBUS B MMO3HABATEIIBHOU U COIUAILHOM MPAKTHUKE.

MertanpeaMeTHble pe3yJbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCATbHBIMU
y4eOHbBIMH  TIO3HABATCIbHBIMHA, KOMMYHHUKATUBHBIMH M PETyJIATHUBHBIMU
JICUCTBUSMHU.

OBiaaaenue YHUBEpPCAJIbHBIMU Y4eOHbIMH NMO3HABATEJIbHBIMH
JeHUCTBUSIMHU:

1) 6a3oBble JJorHYecKHe JTeCTBUA:

caMOCTOsITeTbHO  (opMynHpoBaTh U aKTyalIU3upoBaTh  MpoOlieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTNpeAeNsATh IeNu MAeATCNbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI IEITSIIbHOCTH C TIOCTABJIICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHHWM TPHEMBI JIOTUYECKOTO MBIIUICHUS —
BBIZICIATh XapaKTEpPHbIC NMPU3HAKK TMOHITUH M yCTaHABIMBATh WX B3aWMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JIJI1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHUS M KPUTEPUU JUISI KIAacCU(PUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINM;

yCTaHABIUBATh MPUYUHHO-CIEJICTBEHHbIE CBSI3M MEXKIY H3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTHb JIOTUYECKUE PACCYXKJEHUS (MHIAYKTUBHBIC, JI€AyKTUBHbBIE, IIO
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTU M TPOTHBOPEUUS B paccMaTPHUBAEMBIX
SIBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

OPUMEHSTh B MpOLIECCEe MO3HAHUS, UCIHOJIb3yEeMblE B XUMUU CUMBOJIMUECKHUE
(3HaKOBbBIE) MOJENH, MPEOoOPa30BLIBATh MOIENIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) DJIEMEHTa, XHUMHuYeckas ¢opMmyJia, ypaBHEHHE XUMUYECKOM
peakiMu — TPH PEIICHHMH YYEeOHBIX IO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh Ha3BaHHBIC MOJENIbHBIC MPEICTABICHUS JJIsI BBIABICHUS XapaKTEPHBIX
NPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIHA.

2) 0a30BbI€e HCCIE0BATEIbCKHAE T€CTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHMS BEUIECTB U XHUMHUYECKUX
peaxkuuii;

dbopMyIupoOBaTh LEIU U 3aJa4U UCCIICIOBAHUs, UCTIOTB30BaTh TIOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OPMYITUPOBAHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI IJIsI (POpMHUPOBaAHMSI TUMOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHUIA;

BJIaJIETh HABBIKAMH CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEACHHUS
YYEHUUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOJATh 32 XOJ0M
npoiiecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3yJsibTaT, (GOpMYyIUPOBATh
0000111eHNSsI ¥ BBIBOJIbI OTHOCUTEIBHO J1OCTOBEPHOCTH PE3YJIbTATOB UCCIEA0OBAHUS,
COCTaBJISITh 0OOCHOBAHHBIM OTUYET O MPOJIETaHHON padoTe;

npuoOperaTh OMBIT YYCHUYECKOW UCCIENOBATEbCKOM H  MPOEKTHOMU
NEeSATeTbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETLHOMY
MOUCKY METOJI0OB pEUICHUS] NPaKTUYECKUX 3a7ad, MPUMEHEHUI0 pPa3IMYHbIX
METOJI0B TTO3HAHMS.

3) pa6ora ¢ unpopmanumeii:

OpPUEHTHPOBATHCSI B  PA3IWYHBIX HCTOYHUKAX HMHPOpMaUuu (HAYYHO-
NOMyJIsIpHasl JUTEpaTypa XUMHUYECKOTO COJEepKaHMs, CIPaBOYHBIE MOCOOUS,
pecypcel HTepHETa), aHanu3UpOBaTh MHPOPMAIUIO PA3IMYHBIX BHUIOB U (hopm
Npe/ICTaBIICHMUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTD u
HENPOTUBOPEUYUBOCTD;



dbopMyIupoOBaTh 3aMpPOChl U NMPUMEHATh Pa3IUYHBbIE METOIBI MPU TOHUCKE U
oTOope wuHpOpMAIUK, HEOOXOJAMUMOMN JJIsS BBINOJHEHUS Y4YeOHBIX 3ajaad
OMpPEAEIEHHOTO THUIIA;

npuoOperaTth OMbIT HKCMOJIB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BbIOMpaTh  ONTUMAJbHYIO  (QOopMy  IpPEACTABICHHS
uHdopmaruu (cxembl, Tpa@uku, JUarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpeAcTBa mnpu padoTe cC
XUMUYECKOW uH(OpMaInuel: NPpUMEHSITh MEXKNpeaMeTHble (du3nueckue WU
MaTeMaTU4YeCcKue) 3HaAKU U CUMBOJIbI, POopMYyIibl, a0OpeBUaTypbl, HOMEHKIIATYPY;

UCMOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HATJIsTHOCTH.

OByajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMHY J1eHCTBUSIMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOM TEMBbI B XOJI€ JUANOTa W/WIH
JUCKYCCUU,  BBICKa3pIBaTh  HUeH, (OPMYJIHUpPOBAaTH  CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS MPEII0KEHHON 3a/1auu;

BBICTYNIaTh C TpE3CHTAlMeld pe3yJIbTaTOB II03HABATENIbHOW AESTENbHOCTH,
MOJIYUEHHBIX CaMOCTOSATENIbHO WU COBMECTHO CO CBEPCTHUKAMU TPHU BBHITOJTHECHUH
XUMHUYECKOTO JKCIEPUMEHTAa, MPAKTUIECKOW pabOThI MO HUCCIIECIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealM3alui y4eOHOro mnpoekra u GopMyIupoBaTh BHIBOIBI
[0 pe3yJibTartaM MPOBEAEHHBIX HCCIEIOBAHUN ITyTEM COTJIACOBAHUS TO3WIUKA B
xo7e 00CyXKIeHusI 1 00MeHa MHEHUSMH.

OBiajeHUe YHMBEPCAJIbHBIMH PeryJISTUBHbIMHU J1elCTBUAMM:

CaMOCTOSITEILHO IUIAHUPOBATh M OCYUIECTBISATH CBOIO MO3HABATEIbHYIO
NesSTeIbHOCTh, Ompenenss e€ [enu U 3a7auyd, KOHTPOJMpPOBaTh U 1O Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpEJiaraeMblii  aJTOPUTM  JCHCTBUNM TIPU
BBITIOJTHEHUU YUYE€OHBIX M HCCIEIOBATENbCKUX 3aJlad, BBIOMpATh Hambosee
3 PeKTUBHBIN C€rMOCOO WX pelieHuss ¢ Y4ETOM TMOJy4YeHUs HOBBIX 3HAHHHA O
BEII[ECTBAX M XUMHUYCCKHUX PEaKIUsiX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH JESTEIHLHOCTH HA OCHOBE camMoaHallu3a
U CaMOOIICHKH.

HNPEJMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHuyeckass XUMUS»
OTPAXKAIOT:

cOOpPMUPOBAHHOCTh  MPEJACTABICHUH O  XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPa, pPOJM XHUMHUHA B T[IO3HAHUM SIBJICHUU



npuposibl, B  (OPMUPOBAHWU  MBIIUICHUS ©  KYJbTYpPbl JIMUHOCTH, €€
(GyHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIISHUS] MPAKTUUECKUX 3aj1ad
U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 30POBbIO M MPUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XHMMHWYECKMX  3HAaHHW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIArarouIue TMOHATHUSA (XUMHUYECKUH JJIEMEHT, aToM, 3JIEKTPOHHas
000JI0YKa aToMa, MOJIEKYJia, BaJIGHTHOCTb, 3JIEKTPOOTPULATENIbHOCTh, XUMUYECKas
CBA3b, CTpYKTypHas (opmyna (pa3BEpHyTas W COKpaIlEHHAs), MOJIb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIIEepOAHBIA CKeleT, (QyHKIMOHAIbHAS TpyMIa,
panukai, u30Mepus, U30MEpPbl, TOMOJIOTUYECKUN PAJ, TOMOJIOTH, YIJIEBOIOPOIBI,
KUCIIOPOZ M a30TCOAEPIKALIUE COCIAUHEHUSA, MOHOMEpP, IOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPUST CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3akKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHHM; MUPOBO33PCHUECKHUE 3HAHUS,
JIEKAIIME B OCHOBE IIOHMMaHUA IPUYMHHOCTA MU CUCTEMHOCTM XUMHUYECKHUX
ABJICHUM, (PAKTOJIOTMUECKUE CBEACHHS O CBOICTBaX, COCTaBe, IOJYUYEHUU H
0€e30IaCHOM HCIIOJIb30BAaHUU BAKHEUIIUX OPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIbHOCTU YEI0BEKA;

chOPMHUPOBAHHOCT, YMEHUN BBIABISATH XapakTEpHbIE MPU3HAKH TOHITHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, HUCIOJIB30BATh COOTBETCTBYIOLIUE MOHATHUS IPH
OIIMCAaHUM COCTaBa, CTPOCHUS U IIPEBPALICHUN OPTAHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JIJIS
COCTABJICHUSI MOJIEKYJSPHBIX M CTPYKTYpHBIX (pa3BEpHYTOH, COKpaLIEHHOM)
dbopMya  OpPraHMYECKHX BEIIECTB M ypPaBHEHUH XHMMHYECKHMX  PEaKIIUH,
M3TrOTABJIMBATh MOJIEIM MOJIEKYJI OPTAHUYECKUX BELIECTB JUIS WJIKOCTPALMU KX
XAMHMYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OpMHUPOBAHHOCTh, YMEHHUI YyCTaHABIMBATh MNPHUHAJIEKHOCTh H3YyUECHHBIX
OpPraHMYECKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJaccy/rpynmne coeauHeHud (yTiaeBOAOPOIbl, KHCIOPOJ U a30TCOJAepKalliue
COCIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs), JaBaThb MM Ha3BaHUS IO
cucremaruueckoit Homenknarype (IUPAC), a Takxke NpuBOIUTH TpUBUAILHBIC
Ha3BaHMUA OTACJIbHBIX OPraHMYECKHX BEHIECTB (ITWIEH, MPOMNWIEH, alEeTHIIEH,
STUWIEHIIUKOIb, TIUUEpHUH, (eHos, (hopMalibAerui, aueTaiblIerul, MypaBbHHas
KHUCJIOTA, YKCYCHAsl KUCII0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIFOKO3a,
bpyxTO3a, KpaxmMaj, HeJII0103a, TIULIUH);

c()OpPMHUPOBAHHOCTh YMEHHUS OMNpPEAENATh BUIbl XUMHUYECKON CBSI3U B
OPTaHUYECKUX COEIMHEHUSX (OJAMHApPHBIE U KpaTHBIE);



cOPMHUPOBAHHOCT, YMEHHUS TPUMEHATH TIOJIOKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiiepoBa s 0ObSICHEHHS 3aBUCHMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHSI MacChl BEIIECTB;

chOpMHUPOBAHHOCT, ~ yMEHUM  XapaKTepu3oBaTh  COCTaB,  CTPOCHHUE,
dbu3nueckre M XHUMHUYECKHE CBOMCTBA THUIUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIaCCOB OpPraHMYECKUX BEUIECTB (METaH, 3TaH, J3TWIEH, MNPOINWIEH, AlEeTHIIEH,
oytaauen-1,3, merunOyraaueH-1,3, O€H30J, METAHOJ, 3TaHOJ, STUJICHIJIMKOJb,
TJIMLEPUH, (DeHON, aleTanblerusl, MypaBbHHAas W YKCYCHas KHCIOTHI, TJIFOKO3a,
KpaxMal, MeJIi0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TE€HETUUYECKYIO
CBA3b MEXIY HHMH YPaBHEHHSIMHU COOTBETCTBYIOUIMX XHMHUYECKUX PEAKIHUHA C
UCIOJIb30BAHUEM CTPYKTYPHBIX (POpMYII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUYHHUKH YTIIEBOIOPOIHOTO
Celpbsi  (HepTh, NPHUPOJHBIA Ta3, Yrojib), CHOCOOBI WX TMEepepaboOTKu W
NPaKTUYECKOE MPUMEHEHHE MPOJIYKTOB MepepadOTKu;

cOpPMHUPOBAHHOCTh YMEHUN TPOBOJAUTH BBIYUCICHHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOJIYKTa
peakuud MO W3BECTHBIM Macce, OOBEMY, KOJIUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIH MPOJYKTOB PEAKIUH);

chOpMHUPOBAHHOCT, YMEHUW BJIQIETh CUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJaX HAy4YHOTO IMO3HAHUS, UCHOJb3yEMbIX B XUMUU MPHU U3YUECHUU BEIECTB U
XMMHWYECKUX SIBJIICHUM (HAOII0CHUE, U3MEpPEHHe, dKCIIEPUMEHT, MOJICIMPOBAHUE),
UCTIOJIb30BaTh CHCTEMHBIE XHMHWYECKHE 3HAHWS JUISI TPUHATHS pEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMM M HX
NpUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIFOAATh MpaBuiia MOJb30BAHUS XUMHUUECKOM
nocyjoi u jabopaTopHbIM OOOpyJOBaHHMEM, a TaKXKe MpaBuia OOpalleHUs C
BELIECTBAMH B COOTBETCTBUHM C HMHCTPYKUHUSIMHU IO BBINTOJHEHHUIO Ja0OpaTOPHBIX
XUMUYECKUX OTIBITOB;

cOPMHUPOBAHHOCT, YMEHUW IUIAHUPOBATh M BBIIOJHATH XUMHUYECKUHN
HKCIIEPUMEHT (TPEeBpallleHUs OPTraHNYECKUX BEIIECTB MPU HATPEBAHHUHU, MOTYyUYCHHE
TUIIEHA ¥ U3y4YEHUE €ro CBOICTB, KAa4ECTBEHHBbIC pPEAKIUU OpPraHUYEeCKUX
BEILIECTB, JEHATypalusi OEJIKOB MPU HArpeBaHUM, ILIBETHBIC pEaKlUU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMH TEXHUKA OE€30MAaCHOCTH TMpU OOpaIEHuUu C
BEIIECTBAMH M J1a0OpaTOPHBIM O00OpPYJOBaHHEM, MPEACTABIATh PE3yIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (GopMe 3alucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 (GOopMyJIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHM KPUTHUYECKH aHAIU3UPOBATH XHUMHYECKYIO
uHbOpMalMIO, TMOJYy4YaeMyl U3 pPa3HbIX HCTOYHUKOB (CpPEeACTBA MAacCOBOM
uHpopmanuu, MaTepHeT u apyrux);



chOpMHUPOBAHHOCT, ~ yMEHUH  COONIONATh  MpaBWia  SKOJOTUYECKU
1IEJIECOO0Pa3HOTO TIOBEJACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJAX
COXpaHEHHs CBOEro 3/I0POBbS M OKpPY’KaIOLIEH NPHUPOAHONW Cpeibl, OCO3HABAThH
OTIACHOCTh BO3JCHCTBHS HA JKHUBBIC OPTAaHU3MBI OTMPEIACIEHHBIX OPTaHUYECKHX
BEIIECTB, MOHMMAas cMbIca mokaszarens [1/IK, mosicHITh Ha mpuMepax CrocoObI
YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS HA OPTraHU3M
YEII0BEKa,

Uil 00y4Yaronuxcss ¢ OTPAaHUYCHHBIMH BO3MOJKHOCTSIMHU 3JIOPOBBS: YMCHHE
NPUMCHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMUYECKUX SIBJICHHIA;

JUISL CHETMbIX W CIa0OBUASIIMX OOYYalolmMXCs: YMEHHE HWCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy obOo3HaueHwi JI. bpains mis 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHMS Kypca «OOmias u HeopraHuveckas
XUMUS» OTPaXaroT:

cOPMHUPOBAHHOCTh  TPEACTABJICHHUM: O XHUMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOMW KApPTUHBI MHUpPa, pPOJIM XHUMHUHU B T[IO3HAHUM SIBJICHUN
npupoasl, B (HOPMUPOBAHMM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHAILHOM TPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHHs MPAKTUIECKUX 3a]1a4
U DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO M MPHUPOJIHOU
cpene;

BJIQJICHUEC  CHUCTEMOW  XHMMHUYECKHUX  3HAHUM, KOTOpass  BKIJIIOYAET:
OCHOBOIIOJIAraromne MOHATHS (XUMHUYECKUHA JJIEMEHT, aToM, HW30TOIl, S-, p-, d-
9JIEKTPOHHBIE OPOUTANTM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJISIPHBI OO0BEM,
BAJIEHTHOCTbh, 3JIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKWUCICHHS, XUMHUYECKasl CBSI3b
(KoBaJIeHTHas, MOHHAsA, METaJJInYecKas, BOJOPOAHAs ), KpUCTAINIMUECKasl PEIIETKA,
TUMBI ~ XUMWYECKUX  peaklUuid, pacTBOp, DJIEKTPOJHUTHI,  HEIJIEKTPOJIUTHI,
AJICKTPOJIUTHYECKAS] ~ JUCCOLMAIMSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOW PpEaKIiy, XHMHUYECKOE pPABHOBECHE); TECOPUU MU 3aKOHBI (TeopHus
BIIEKTPOJUTUYECKON JHccouuanuu, nepuoandeckuii 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHHUS MAacChl BEIECTB, 3aKOH COXPAHEHHWs W MPEBpaICHUS dHEPTUH
IpH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE NOHUMAHUA NPUYUHHOCTH M
CHUCTEMHOCTH XWMHUYECKHX SIBIICHUM, (PAKTOJOTMYECKUE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJy4YEHUU U O€30MaCHOM HCMOJb30BAHUU BAKHEHIITUX HEOPTAHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKOU AEATEIbHOCTH YEIOBEKA;



c(hOpPMHUPOBAHHOCT, YMEHUU BBIABISATH XapakTEpHbIE MPU3HAKH TOHITHUH,
YCTaHABJIMBATh WX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS TPU
OIMCAaHUU HEOPTAaHWYECKHUX BEIIECTB U UX MPEBPAIICHUM;

c(OpMHUPOBAHHOCTh YMEHHUI HUCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHuss (GopMys  BEHIECTB U  YPaBHEHUH  XUMHUYECKUX  PEAKIIHA,
cuctemarnueckyto HoMeHknatypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTACITBHBIX
HEOPraHMYECKUX BelIeCTB (yrapHblidi Ta3, YIJIEKUCIBIA Ta3, aMMHUaK, Trami€Has
U3BECTh, HEraIléHasi U3BECTh, MUTHEBAS COJIa, TUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OTIPEACIISITh BAJIGHTHOCTh U CTETICHb OKUCIICHHUS
XAMHMYECKHX 3JIEMEHTOB B COCIMHEHMSX PA3JIUYHOTO COCTaBa, BHJ XUMHUYECKOUN
CBA3U (KOBaJIGHTHAsl, MOHHAs, METa/UIMYecKasi, BOJOPOJIHAsI) B COCIUHEHUSX, THUII
KPUCTANIMYECKON PENIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAasi, MOJIEKYJsipHas,
HMOHHAsl, METAJJIMYECKAs), XapakTep CpeAbl B BOJHBIX PAacTBOpax HEOPTaHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIMBATh MPUHAJIEAKHOCTh
HEOPraHMYECKUX BELIECTB MO HMX COCTaBYy K ONpENeIEHHOMY Kiaccy/Tpymne
COEIMHEHUN (MPOCThIE BEIECTBA — METAJJIbl U HEMETAJJIbl, OKCHJIb, OCHOBAHMS,
KHUCTIOTHI, aM(OTEpHBIC TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUH PacKpbIBaTh CMBICI MEPHOIUYECKOTro 3aKkoHa /JI.
W. MenzeneeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBHYIO
U IPOTHOCTUYECKYIO (PYHKIUY;

chOPMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHWYECKUX »3ieMeHTOB 1—4 mnepuonoB Ilepuoamueckoil cucrembl
xuMudeckux anemeHtoB JI. M. MenneneeBa, WCMoOib3ys MOHATHSA «S-, p-, d-
3JIEKTPOHHBIE opouranmy, «IHEPTETUYECKUE YPOBHUY, 0OBSIICHATH
3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XMMMYECKHX JJIEMEHTOB U UX COCIUHEHUM
o nepuvojaaM " rpynnam [lepuoanyueckor CUuCTeMbl XUMUYECKUX 3jieMeHToB 1. .
Menpeneena;

cOpPMHUPOBAHHOCT,  YMEHHMM  XapakTepu3oBaTh  (OMUCHIBaTH)  OOIIHE
XMMHWYECKAE CBOWCTBA  HEOPraHMYECKHMX  BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKJIATh CYIIECTBOBAHUE TE€HETHMYECKON CBSI3M MEXAY HEOPraHM4ECKUMH
BEILIECTBAMHU C IIOMOIIBI0 YPABHEHU COOTBETCTBYIOIUX XUMHUUYECKUX PEaKIUi;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XUMHUYECKUE PEAKIUH IO
pa3IMYHBIM TpHU3HAKaM (YUCIYy W COCTaBy PEArupyIONIMX BEIIECTB, TEILIOBOMY
3 dexTy peaxiuu, MU3MEHEHHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTH
peaKkiMy, y4acTHIO KaTajlu3aTopa);

c()OpPMHUPOBAHHOCTh YMEHHUI COCTaBISITh YpaBHEHUS] PEAKIMA pPa3TUUHbIX
TUIOB, MOJIHbIE U COKpAIIEHHbIC YPABHEHUSI PEAKIMii HOHHOTO 0OMEHa, YUMUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMU UIIYT JI0 KOHIIA;



chOPMHUPOBAHHOCT, YMEHHM TPOBOJUTH  PEAKIMH, IOITBEPHKIAIOITHE
KAUE€CTBEHHBIM COCTAaB PAa3JIMUHBIX HEOPTaHWYECKUX BEILECTB, pPACIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PAacCTBOpPAaX HEOPTAHUYECKHUX
BEILIECTB;

cOpPMHUPOBAHHOCTh YMEHHUH  paCKphIBaThb CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS IJIEKTPOHHOTO OaiaHca
ATUX PEAKIINA;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTU XMMHUUYECKOM
peakiuu OT Pa3IudHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3aeicTBus (mpunnui Jle [llatense);

c(OpMHUPOBAHHOCTh, YMEHHI XapakTepH30BaTh XHUMHUYECKUE IPOIECCHI,
JIeXKale B OCHOBE MPOMBIIIJIEHHOTO TMOJIYyYEHUs CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TMPEACTABICHUN 00 OOIIMX HAYyYHBIX MPHUHIMIAX H
HKOJOTUYECKHUX MPOOIeMax XUMUYECKOTO MPOU3BOACTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIUKCICHUS C HCIOJIH30BAaHHEM
MOHSATHSI «MaccoBasi JIOJiS BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
P XUMHUYECKUX PEaKIMSIX, MAcChl BEIIECTBA WU 00BbEMA Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIM O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO A(pQeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHUS MACChI
BEILIECTB, MPEBPAIICHUS U COXPAHECHUS SHEPTUHU;

c(hOpMHUPOBAHHOCTh YMEHUI cOOJIIOAaTh MpaBuia MOJb30BAHUS XUMHUUYECKOM
nocyioi W JabopaTopHbIM O0OpPYIOBaHHMEM, a TaKXKe IpaBUia OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBHUU C HHCTPYKIMSIMU TIO BBINOJHEHUIO J1a0OPAaTOPHBIX
XAMHUUYECKUX OMBITOB;

chOpMHUPOBAHHOCT, YMEHUU IUIAHUPOBATh M  BBIIOJHATH XUMUYECKUUN
HKCIIEPUMEHT (Pa3lioKeHHE MEePOKCHAA BOJOPOJa B MPUCYTCTBUU KaraauzaTopa,
OTpesielieHue Cpeabl PAacTBOPOB  BEMIECTB C TOMOIIBIO  YHHUBEPCAITHLHOTO
WHIUKATOPA, BJIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEaAKIIHH,
peakiMd MOHHOTO OOMEHa, KadyeCTBEHHBbIC peaKIMu Ha cyib(dar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1ad I10
teMam «Metamney u «Hemerannbpy)) B COOTBETCTBUM C MpPaBWIAMH TEXHUKH
0€30MacHOCTU TpHU OOpalleHHUH C BEIIECTBAMH M JIaDOPaTOPHLIM 000PYA0BAHUEM,
NPEACTaBISITh PE3yJbTaThl XUMHUUYECKOTO JKCIIepUMEHTa B (Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX pEAKIMi U (HOPMYJIHPOBATH BBHIBOJABI HAa OCHOBE
3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHATU3UPOBATh XUMHYECKYIO
uHOpMaIMIO, TOJy4yaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOM
KOMMYHUKauu, MuTepHeT u apyrux);



chOpMHUPOBAHHOCT, ~ yMEHUH  COONIONATh  MpaBWia  SKOJOTUYECKU
1IEJIECOO0Pa3HOTO TIOBEJACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJAX
COXPAHEHUSI CBOETO 3J0POBbA M OKPYXAIOUIEH NPUPOJHOU Cpelbl, OCO3HABATh
OINACHOCTbh BO3JECHCTBHS HA JKUBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, NOHUMAs
cmbicn mokazarenss [IJIK, mosicHITP Ha mnpuMepax CcrnocoObl yMEHBIIECHUS U
MPEIOTBPAILLICHUS UX BPEAHOTO BO3JCHUCTBUS HA OPraHU3M YEJI0BEKA;

I8 00y4Jaronuxcs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBS: YMEHHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TIO3HAHUS BEIECTB U
XAMHWYECKHUX SIBJIICHU;

JUIsL  CIEMbIX U CcHa0OBUASIIMX OOyYalolUXCsA: YMEHHE HCIHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nasa 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue KonnuectBo OCHOBHBIE BUIBI I€ITEIHLHOCTA
/11 pa3AenoB U TeM 4acoB [IporpamMmmHoe conepxkanue o0yJarommxcs

y4eOHOro mpeameTa

Pa3ng

e 1. Teopernueckne 0CHOBBI OPraHUYECKO XUMHUM

1.1

[Ipenmer
OPraHUYECKON XUMUHU.
Teopust ctpoeHus
OpTaHUY €CKUX
COEeTUHEHUN

A.M. bytnepoBa

3

[Ipenmer opraHM4YECcKOr XUMUU:

€€ BO3HMKHOBEHHUE, Pa3BUTHE

Y 3HAYCHHE B MOJYYECHHH HOBBIX
BEIIECTB U MaTEPHAJIOB.

Teopust CTpo€HN OPraHUYECKUX
coenuHennii A.M. ByTtneposga,

€€ OCHOBHBIE MOJIOKEHHUS.
CtpykTypHBIE POPMYJIIBI OPTaHUIECKUX
BeniecTB. ['omonorus, uzomepus.
XUMHUYECKASI CBS3b B OPTaHUYECKUX
COCJIUHECHUSX: KPATHBIE CBS3U,

G- U TI-CBS3H.

[IpencraBnenue o KiacCUPpUKALIH
OPTaHUYECKUX BEIIECTB.
Howmenknarypa opranndeckux
COoeMHEHUN (CucTeMaTnyecKas)

Y TPUBUAJIbHBIEC HAa3BaHUS BaKHEUILINX
MPEJICTABUTEIIEN KJIACCOB OPTaHUYECKUX
BEIIIECTB.

PackpbIBaTh CMBICI H3y4YaeMbIX
NOHATUH (BBISIBIISITH UX XapaKTEPHBIC
NPU3HAKH), YCTaHABIUBATh UX
B3aMMOCBSI3b.

[IpUMEeHATh NOJIOKEHUSI TEOPUN
CTPOCHUSI OPTaHUYECKUX BEIECTB

A. M. byTtnepoBa 1711 00bsICHEHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOEHMS.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUIs1 COCTABJIEHHSI MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEpPHYTOMH,
COKpaIIeHHOW) (GOopMYIT OpraHMuEeCKIX
BEIILIECTB.

OnpenensiTh BUIbl XUMHUECKOU CBS3U
(oauHapHBIE, KPATHBIE) B OPTaHUYECKUX
COEIMHEHUSIX.

PackpbIBaTh poJib OPraHUYE€CKON XUMUHU
B IIPUPO/IE, XapaKTepU30BaTh €
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JKCIepUM eHTAIbHbIE MeTO/IbI
M3Yy4YeHHsl BellleCTB M MX MpeBPalleHHii:
e JlemoHCTpanuu:

— O3HaKOMJICHHE C 00pa3iamu
OpTaHWYECKUX BEUIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OIIBITHI TIO TMPEBPAIICHUIO
OpPTaHWYECKUX BEUIECTB ITPU HATPEBAHUU
(ruraBnenue, oOyIIIMBaHUE M TOPEHUE).
e JlaGopaTopHbIE OMBITHI:

— MOJIETUPOBAHUE MOJIEKY T
OpPTaHMYECKUX BEIIECTB

3HAYCHHUE B )KU3HU YCIIOBEKa,
WLTIOCTPUPOBATH CBSA3b C IPYTUMHU
HayKaMH.

HaOmronats 1 onuchIBaTh
JIEMOHCTPAIIMOHHBIE OTBITHL; TPOBOIUTH
Y OTIMCHIBATH J1a0OPATOPHBIE OTIBITHI

U TIpaKTU4eCKue paboThl

Hroro o pazneny

Pasnen 2. YriieBogopoasbl

2.1 | IIpenenbHble
YIJIEBOJOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUN psAa. MeTaH v 3TaH —
MPOCTEUIINE MTPEACTABUTENH AJTKAHOB!
COCTaB, XUMHUYECKOE CTPOECHHUE,
bu3nUecKkre U XMMUYECKUE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOPEHusl),
HaXO0XJE€HUE B MPUPO/JIC, MOJTYUECHHUE
Y IPUMEHEHUE

2.2 | HenpenenbHble
YIJIEBOIOPO/IbI:
AJIKEHBI, ATKaIUEHBI,
AJTKUHbI

AJKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUAN PSill. DTUIICH —
MPOCTEUIINI MPEICTABUTEND AITKEHOB:
COCTaB, XMMHUYECKOE CTPOCHHUE,
(du3nuecKkre U XUMHYECKHE CBOMCTBA

PackppIBaTh CMBICT U3ydaeMBbIX
HNOHATUH (BBISIBIATH UX XapaKTEpPHBIE
MPU3HAKU), YCTAaHABJIMBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIIUE TMOHATUS

IIPU OMUCAHUK COCTaBa, CTPOCHUS

Y TIPEBPAICHU OPTaHUIECKUX
COCJIUHECHUM.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKY IS PHBIX

U CTPYKTYPHBIX (pa3BepHYTOH,
COKpaIlleHHOH) popMyJT OpTaHUY€CKUX
BEIIECTB.
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(peaxkuuu TUIPUPOBAHUS,
raJIOTCHUPOBAHUS, THAPATAIINH,
OKHUCJICHUS U TIOJIMMEpPU3aIIIH )
HaXO0’JICHHE B IPUPO/IE, TOJTyUEHUE
U IpUMEHEHHE.

Ankanuensl: Oytagues-1,3

1 MeTHIOyTaaues-1,3, XuMuaeckoe
CTPOEHHUE, PeaKUus MMOJIUMEpPHU3aLINY,
npuMeHeHue (AJis1 CUHHTe3a
MPUPOJHOTO U CUHTETUUECKOTO
KayudyKa U PE3UHBbI).

AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHUS, TOMOJIOTUYECKHUNA PSII.
AleTuneH — npocTenui
MIPEICTaBUTENb ATKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3UUECKUE
Y XMMUYECKUE CBOMCTBA (peaKiuu
TUJIPUPOBAHUS, TaJOTEeHUPOBAHUS,
rUJIpaTaluy TOPEHMs ), HaX 0K ICHHUE
B IIPUPOJE, NTOTYUYEHUE U TPUMECHEHHE

2.3

Apomarnyeckue
YIJIEBOIOPOBI

ApeHbl: 0€H3011 ¥ TOJIYOJI, COCTaB,
XUMHUYECKOE CTPOCHHE MOJICKY/I,
du3HUecKre U XUMHUIECKHUE CBOMCTBA
(peaku raoTeHUPOBAHUS

Y HUTPOBAHMS ), ITOJTyICHHE

U ipuMeHenue. BnusHue Genzona

YcranaBnuBaTh MPUHAICKHOCTD
BEILIECTB K OTNPEEICHHOMY KJIacCy
YIJIEBOJOPOIOB IO COCTaBY

U CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATHUYECKON HOMEHKIIATyPE;
MIPUBOJINTh TPUBHUAJIbHBIE HA3BAHUSA
OTAEIbHBIX MPEACTABUTEICH
YIJIEBOJOPOIOB.

Onpenensats BUAbI XUMUYECKOHN CBS3U
B MOJIEKYJIaX YTJIEBOJIOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHON CIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPATHOCTH
KOBQJIGHTHOM CBSI3HU.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMeHeHue, GU3NIecKue

1 XUMHUYECKUE CBOMCTBA, BAXKHCUIIINE
CHOCOOBI TOTYYEHHUS TUITHYHBIX
MIPEJCTABUTENICH Pa3IMUHbBIX KJIACCOB
YIJIEBOJOPOJOB (METaHa, ITaHa,
STUJIEHA, alleTWIeHa, OyTaaueHa -1,3,
OeH30J1a, TOTYOJIa).

BBISIBIISITh TEHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJAOPOJAMU U MOATBEPKIATh €€
HaJIW4YMe YpaBHEHUAMU
COOTBETCTBYIOLIUX XUMUYECKUX
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Ha OpraHru3M 4CJIOBCKaA. ['eneTnueckas
CBA3b YITICBOAOPOIOB

2.4

[Ipupoaubie
UCTOYHUKU
yTJIEBOIOPOJIOB U UX
nepepadboTka

[Tpupoansrii ra3. [TomyTHbeIe HEPTAHBIC
ra3sl. HedTh 1 ee mpoucxoxieHue.
Crnioco0»l nepepaboTKu HePTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUH,
Karanutuaeckuil). IIpoayKrbl
nepepaboTKu HEPTH, UX MPUMEHEHHUE
B IMPOMBIIJICHHOCTH U B OBITY.
KameHHbI#l yroyib ¥ IpOAYKThI €10
nepepadoTKH.
JKCNepUMeHTAJbHbIE METO/AbI
HU3y4YeHHMs BellecTB

U UX NpeBpalleHuii:

e JleMOHCTpauuu:

— xosuekuun «Hedte» 1 «Yrosiby;
Buseo(parmeHT «Bynkanuzanus
PE3UHBD).

e JlabopaTopHBIC OTIBITHI:
KauECTBEHHOE ONpENIENICHUE yIaepoaa
Y BOJIOPOJIa B OPraHUYECKHUX
BEIL[ECTBAX;

O3HaKOMJICHHE C 0Opa3lamu
IUIACTMACC, Ka&y4yKOB U PE3UHBL;
MOJIETUPOBAHUE MOJIEKY I
YIJIEBOJIOPOJOB U
raJIOr€HONPOU3BO/IHBIX.

peaKkuun ¢ UCOJIb30BAHUEM
CTPYKTYPHBIX POpMYII.
XapakTepu3oBaTh UCTOUYHUKH
YIJIEBOJOPOHOTO ChIpbs (HEDTH,
OPUPOAHBIIN Ta3, YyroJib), CIOCOObI UX
nepepaboTKHU U MPAKTHYECKOE
MPUMEHEHHUE TMOJyYaeMbIX IPOIYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI I03HAHUS — MPOBEJICHUE,
HaOJI0/IEHUE U OMTUCAHNE XUMHUYECKOTO
sKcnepuMeHTa (11abopaTopHbIE OTBITHI
1 TIpaKTHYECKUEe padoThI).

CnenoBaTh ipaBuiiaM 0€30TacHOM
paboThI B 1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKOMN
MOCYJIbl 1 000PYIOBaHUSI, a TAKXKe
npaBuiiaM oOpalleHus ¢ BeEeCTBaMU
B COOTBETCTBUU C UHCTPYKIUSIMU
BBITTOJTHEHHS J1TA00OPATOPHBIX OIBITOB
U [IPAKTUUECKUX pabOT MO MOJYUYEHHIO
Y U3yYCHUIO OPTAaHMYECKUX BEIIECTB.
[IpencraBnath pe3yabTaThl
HKCIIEPUMEHTA B (popMe 3aIucu
YPABHEHHUU COOTBETCTBYIOIINX PEAKIUN
U JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOUTE BHIYKCIICHUS

JUTSL OTIpEIeTICHUS] MOJICKYIISIPHOM
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e [IpakTuueckue paboThI:

Ne 1. [Tosnyuenue 3TueHa U U3y4eHue
€ro CBOMCTB.

e PacyeTHble 3a1a4u:

OIPEICIICHUE MOJIEKYJISIPHOM
(bopMyJIbl OpraHUYECKOTO BELIECTBA
10 MAcCOBBIM JIOJISIM aTOMOB
XUMUYECKUX JIEMEHTOB;

pacyeTsl 10 YPAaBHEHUIO XUMHYECKOM
peakiuu

(opMyJIbl OPraHUYECKOTO BEIECTBA,
10 YPABHEHUIO XUMHUUYECKON PEAKIIUH.
CaMOCTOATENBHO TUIAaHUPOBATh

1 OCYLIECTBJIATH CBOIO ITI03HABATEIIbHY IO
JEATEIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpynIioBoi yueOHou
JEATEIIbHOCTU

Utoro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opraHudeckue cOeIuHeHus!
3.1 | CriupTel. Denon 3 IIpenenbHble OJHOATOMHBIE CIIUPTHIL: PackpbIBaTh CMBICIT U3y4aeMBbIX

METAHOJI ¥ ATAHOJ, XUMHUYECKOE
CTpoeHue, pU3nuecKkrue U XuMUYECKUe
CBOMCTBA (peaKkIuu C aKTUBHBIMHU
METAJJIaMU, TAJIOTEHOBOI0POJIAMH,
ropeHue), npuMeHenue. Bogopoanas
CBsI3b. OU3NOJIOTUUECKOE JEHUCTBUE
METAHOJIa ¥ ATAHOJIa HA OPTaHU3M
YEI0BEKa.

MHOTOaTOMHBIE CIIUPTHI: FTUIECHIJIMKOIb
Y TJIMLEPUH, XUMUYECKOE CTPOECHUE,
(dbuznyeckre U XMMHUYECKUE CBOMCTBA
(B3anMOI€MCTBHE CO IIEIOUYHBIMU
METaJJIaMU, KAYECTBEHHAS PEaKIIUs
Ha MHOTOAQTOMHBIE CITUPTHI).

MOHATHUM (BBISIBIISITH UX XapaKTEPHbBIC
MIPU3HAKH), yCTAaHABIUBATh UX
B3alMOCBSI3b, UCII0JIbh30BaTh
COOTBETCTBYIOIIUE TTOHSATUS

IIPU OIIMCAHUM COCTaBa, CTPOECHUSA

Y MIPEBPAILLIEHUN OPTraHUYECKUX
COCJIMHEHUM.

Hcnonb30BaTh XUMAYECKYI0 CUMBOJIUKY
JUTSL COCTABJICHUSI MOJIEKYIPHBIX

U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIIeHHON) (hOPMYJT OpTaHUIECKUX
BEILCCTB.

YcTaHaBIMBaTh MPUHAIJIECKHOCTh
BENIECTB K ONPEICIIEHHOMY KJI1acCy
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PU3NO0IOTUYECKOE IENCTBUE

Ha OpraHu3M denoBeka. [[pumenenue
TJIUTEPUHA U THJICHTIIUKOJIS.
®enou. CTpoeHrue MOJIEKYJIbI,
bu3HUecKre U XUMUYECKUE CBOMCTBA
¢denona. TokcuuHOCTh (PeHOMa, €ro
(dbuznooTHYECKOE ACHCTBUE

Ha opraHu3M uenoBeka. [[pumenenue
dhenomna

3.2

AJbIETHIBL
KapOoHOBBIE KHCITOTHI.
CnoxHbie 3Qupbl

Anpaeruasi: GopManbIerus

U alleTalbJIeTH]l, XUMHUECKOE
CTpO€Hue, (U3NUecKrue U XUMUYECKUe
CBOMCTBA (pEaKIMKU OKHUCIIECHUS

Y BOCCTAHOBJICHHUSI, KAYECTBEHHBIC
peakiuun), NoJIyuyeHue

U IpUMEHEHHE.

OJIHOOCHOBHBIE NPEIENbHBIC
KapOOHOBBIE KUCIOTHI: YKCyCHasI
KHCJI0Ta, XUMHUYECKOE CTPOEHHUE,
¢bu3HUecKre U XUMUYECKUE CBOMCTBA
(oO1ine cBOMCTBA KUCIOT, PEAKIUs
ATepUUKAIIIKN), TTOTYyICHHUE

u npumeHenue. CreapuHoBast

1 OJIEMHOBAsi KUCJIOTHI KaK
MPEICTaBUTENIN BBICIITNX KapOOHOBBIX
KUCJIOT.

Mpbiia Kak COJU BBICIIUX KapOOHOBBIX

10 COCTABY U CTPOCHHIO, HA3bIBATh UX
10 CHCTEMATUYECKON HOMEHKIJIATYPE;
NPUBOJAUTH TPUBUATbHBIE HAa3BaHUS
OTHENbHBIX NpeICTaBUTENEH
KHCIJIOPOJICOJIEPKALIUX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (u3nuecKue

1 XUMHYECKHUE CBOMCTBA, BaXKHEHUIILINE
CHOCOOBI MOJIYUEHHUST TUITUYHBIX
MPEJCTABUTENICH Pa3IMUHbBIX KJIACCOB
KUCJIOPOJCOIEPKAIINX COCTUHCHUIN
(MeTaHoOma, 3TaHOJIA, TTULEPUHA,
benona, popmanbaeruaa,
aleTalbJeru1a, YKCYCHOM KUCIOTHI,
[JIFOKO3bI, Caxapo3bl, KpaxmMaia,
LEJTI0JIO3bI); BBISIBIISITh T€HETUYECKYIO
CBS3b MEX]ly HUMU U IOATBEPKIATH €€
HaJIM4YUE YPABHECHUSAMU
COOTBETCTBYIOUIUX XUMUYECKUX
pPEAKUUNA C UCTIOIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIJI.

OnuceBaTh COCTaB, XUMHUUYECKOE
CTPOEHHUE U NMPUMEHEHUE KUPOB,
XapaKkTepu30BaTh UX 3HAYCHUE

JUIS1 )KU3HENIEATEIbHOCTH OPTaHU3MOB.
Oco3HaBarh ONMAaCHOCTb BO3/JECHUCTBUS
HA YKUBbIE OPTaHU3MbI OIPEIEIICHHBIX
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KHCJIOT, MX MOIOILIEE JICHCTBUE.
CrnosxHble 3(DUpBI KaKk MTPOU3BOTHbIC
KapOOHOBBIX KUCIIOT.

['uaponu3 coKHBIX 3(PUpPOB.

JKupwI Kak TPOU3BOTHBIC TIUICPUHA
Y BBICIITUX KapOOHOBBIX KHCJIOT.
I'maponus xxupos

3.3

YrineBoanl

VYrneBobl: cocTaB, KilaccuuKarys
YIJIEBOJOB (MOHO-, JTH-

U nosircaxapuasl). [roko3a —
MPOCTEUIIIMIA MOHOCAXaAPUI:
0COOEHHOCTH CTPOCHUS MOJICKYJIbI,
(du3nuecKre U XUMUYECKUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHaYHbIM PACTBOPOM OKCHJIa
cepeopa(l), BoccranoBienue, OpoKeHHE
TJIFOKO3bl), HAX0XKJICHUE B MPUPOJIE,
MIPUMEHEHHUE TIIOKO3bI, OMOJIOTHYEeCcKas
POJIb B XKU3HEESITEIILHOCTH OpTaHu3Ma
yenoBeka. Porocunre3. Opykros3a Kak
H30MeEp TITHOKO3BL

Caxapo3za — npeJICTaBUTENb
JUcaxapuyioB, THAPOIU3 CaXapo3bl,
HaXO0JIEHHUE B PUPOJE U IPUMEHEHHUE.
Kpaxman u nenmtonosa Kak npupoHbIe
MOJIMMEPBL: CTPOEHUE KpaxMala

OpTraHUYECKUX BEIIECTB, MOSCHATD
Ha MpUMepax CrocoObl YMEHbBIICHUS

Y TIPEIOTBPAILIEHUSI UX BPEAHOTO
BO3JICHCTBUS HA OPTAHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI IO3HAHUS — MPOBEJICHNUE,
Ha0JIIOZIEHUE U OTUCAHUE XUMUYECKOTO
sKcniepuMenTa (11abopaTopHbIE OTIBITHI
U IPAKTUYECKUE PaboOThl).

CrnenoBath nipaBuiIamM 06€30TIaCHOM
paboThI B TabopaTopuu

MIPU UCTIOJIb30BaHUU XUMUYECKON
TIOCYJIBI 1 000PYTOBaHMSI, a TAKIKE
npaBuiiaM oOpalieHus ¢ BeeCTBaMu
B COOTBETCTBUU C MHCTPYKIHUSIMU
BBITIOJIHCHHUS J1a0OPATOPHBIX OTBITOB

U MPAKTUYECKUX paboT MO MOJTYyUYECHUIO
U U3yYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBnaTh pe3yabTaThl
HKCIIEpUMEHTa B (popMe 3aIncu
YPaBHEHUI COOTBETCTBYIOLINX PEAKIUI
U JIeNIaTh BBIBOJIBI HA MX OCHOBE.
[IpoBOUTH BHIYHCIIECHUS

JUISL OTIpECIICHUSI MOJIEKYISIPHON
(GbopMyIIBI OPTaHUYECKOTO BEIECTBA,
10 YPABHEHUIO XUMHUYECKON pPEeaKIuu.
CamMOCTOATENbHO TUTAHUPOBATH
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Y LIEJITI0NI03bI, (PU3UYECKUE

Y XMMHUYECKHE CBOMCTBA Kpaxmasa
(rumponu3, KaueCTBEHHAs PeaKIus
C HOJIOM).

JKCNePUMeEHTAIbHbIE METO/IbI

WU3yUYEHHUsI BeleCTB U UX MpPeBpPaALleHUil:

e JlaGopaTopHbIE OMBITHI:

— TOpPEHUE CIHUPTOB;
B3aMMOJICUCTBUE ITIULIEPUHA C
ruapokcuaoM meau(1l);
KaueCTBEHHBIE PEAKIIMU aJIbJETUI0B
(OKHuCIIEeHHEe aMMUAYHbIM PacTBOPOM
oKcHuja cepedpa v TUIPOKCUIOM
menu(Il));

— B3aUMOJICHCTBUE KpaxMalia ¢ HOJIOM.
e [IpakTuyeckue pabOTHI:

Neo 2. CBoiicTBa pacTBOpa yKCYCHOM
KHUCJIOTBI.

e PacuerHrnle 3agauu:

OTIpEJIeTIEHUE MOJIEKYISIPHOMN
(GhopMyIIbI OpraHMUECKOTO BEIIECTBA
M0 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKUX JIEMEHTOB U TI0 Macce
(0O0BEMY) MPOTYKTOB CTOPAHUS;
pacyeTsl M0 YPaBHEHUIO XUMHYECKOU
peakuuu

U OCYUIECTBJISATH CBOIO NO3HABATEIbHYIO
NeSATeTbHOCTD; MPUHUMATh aKTHBHOE
y4acTHe B IPYMIOBOM yuyeOHOM
NEesITeNHbHOCTH

Hroro o pazneny

13
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Paznen 4. A30Tc0nep>14aume OPraHu4e€CKue COCAMHCHUA

4.1 | AMUHBL
AMHWHOKUCIIOTEL
benku

3

AMUHBI: METUJIAMUH — IPOCTENIINI
MPEJCTaBUTE]Ib AMUHOB: COCTaB,
XUMUYECKOE CTpOoeHue, GU3nuecKue

Y XMMUYECKHE CBOMCTBA (peaKInu

C KHCIIOTaMU U TOPEHUS ), HAXOXKJICHUE

B MpUpoie. AMHUHOKHUCIOTHI KaK
am(doTepHble OPraHUYECKUE COCITMHEHUS.
DU3NYECKUE U XMMUYECKUE CBOMCTBA
aMUHOKHUCIOT (Ha MpUMeEpe TIIUIIUHA).
buonornueckoe 3HaueHHE aMUHOKHUCIIOT.
CuHTe3 nenTuaoB.

benku kak mpupoaHbIE TOJTUMEPHI.
[lepBuuHas, BTOpUYHas U TPETHUYHAs
CTpYKTypa 0enkoB. XUMUYECKUE
CBOMCTBa OENKOB: TUIPOJIU3,
JI€HaTypallysl, KAYECTBEHHbIE PEaKLUU
Ha OEJKH.

JKCIepUMEHTAIbHbIE METOAbI
U3y4eHHs BellleCTB M UX NMpeBpallleHui:
e JleMOHCTpauuu:

— JeHarypanus OeJIKOB P HarpeBaHUM;
— IBETHBIC peaKkluu OEJIKOB

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBISIBIIATH X XapaKTePHBIC
NPU3HAKU), YCTAaHABJIMBATh UX
B3aMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIIUE TMOHATUS

IIPU OTMTUCAHUK COCTaBa, CTPOCHUS

U TIPEeBpAallleHUd OPTraHUuYECKUX
COCJIUHECHUM.

Hcnonp30BaTh XUMHUYECKYHO0 CUMBOJIUKY
JUISl COCTaBJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOM,
COKpAIICHHOW) (OpMYJT OpraHUIECKUX
BEIIECTB.

OnpenensiTh MPUHAAJICKHOCTH BEIIECTB
K OIPEACIICHHOMY KJIacCy MO COCTaBy
U CTPOEHHUIO, Ha3bIBATh UX

M0 CUCTEMAaTHYE€CKOM HOMEHKJIATYpE;
NPUBOJAUTH TPUBUATLHBIC HAa3BaHUS
OTHENbHBIX MPEICTaBUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (QU3nuecKue u
XUMHUYECKHE CBOMCTBA, BAXKHEHIIIHE
CHOCOOBI MOJIYUEHHUST TUITHYHBIX
NpeACTaBUTENe a30TCOIePIKAITUX
COeIMHEHUH (MeTUIaMHHa, IIUIIKHA,
OCIKOB).
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OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEITKOB; OSICHSITh
Ha MpuUMepax 3HaueHue OENKOB

JUTSL OpTraHU3Ma YeioBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAY YHBIE
METO/1bl IO3HAHUSI — HAOJI0/1aTh

Y OIIMCHIBATh JE€MOHCTPALIMOHHBIN
HKCIEPUMEHT.

CaMOCTOATENbHO IUIAHUPOBATh U
OCYUIECTBIISITH CBOIO MIO3HABATEIbHY IO
NeSATENIbHOCTh; IPUHUMATh aKTHUBHOE
ydacTue B IpyNIoBON yueOHOM
NesITEIIbHOCTH

Hroro no pazuneny

3

Pa3n

ej1. S. BeicokoMoJieKy.JId

PHbIE COCINHCHUA

5.1

[Lmactmaccel.
Kayuyku. Bosnokna

2

OCHOBHbIE MOHATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX COCIMHEHUM:
MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETCHb MOJUMEPU3AIIH, CPETHSS
MoJeKyJisgpHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYISPHBIX
COCJIMHEHUN — MOJIMMEPU3ALU U
MOJIMKOHACHCAIIUS.

[TmacTtmacchl (MOJUATUIIEH,
MOJIUTIPOTUJIEH, TOJIUBUHIIXIIOPUI,
nojaucTupos). HarypanbHslii

Y CUHTETHUYECKHE Kay4dyKH

Bianers n3ydyaeMpIMu XUMHYECKUMHU
NOHATUSAMM: PACKPBIBATh CMBICII
V3Y4aeMBbIX MOHITUN U IPUMEHATH 3TH
MOHATHUS TIPU ONMCAHUM COCTaBa

Y CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpPTaHUYECKUX BELIECTB,

JUTs1 OOBSICHEHHS OT/AENbHBIX (PaKTOB

U SBJICHUM.

Hcnonb30BaTh XUMUYECKYH) CUMBOJIUKY
JUISL COCTaBJICHUS CTPYKTYPHBIX (PopMy
BEIIECTB U YPABHECHHUM pEaKINil
MOJIMMEPU3ALUHN U TIOJIMKOHICHCALINN.
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(OyTamMeHOBBIN, XJIOPOMPEHOBBIN

Y U30IpEeHOBBI). BomokHa:
HaTypaJibHbIE (XJIOTOK, IEPCTh, MIETK),
HCKYCCTBEHHBIE (allETaTHOE BOJIOKHO,
BHCKO3a), CHHTETHYECKHE (KampoH

Y JIaBCaH).

JKCNepuMeHTAIbHbIE METO/AbI
U3y4eHHs BellleCTB M UX MpeBpAallleHuI:
e JlemoHCTpanuu:

— O3HaKOMJIEHHE ¢ 0Opa3namu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, Kay4YyKOB

OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOWCTBA Kay4yKOB,
HanOoJIee pacpOCTPaHEHHBIX BUIOB
IJ1aCTMAcCC, BOJIOKOH; MPUMEHEHUE

B PA3JIMYHBIX OTPACIHSX.
Hcnonb30BaTh €CTECTBEHHO-HAY YHBIE
METO/Ibl TTIO3HAHUS — HAOII01aTh

Y OMKCHIBATH JEMOHCTPAIIMOHHBIN
AKCIIEPHUMEHT

Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME
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11 KJIACC

No
m\I

HaumenoBanue
pa3ienoB U TeEM
y4e0HOT0 npemMeTa

KomunuectBo
JacoB

[IporpammHoOe conepxkanue

OcHOBHEBIE BUbBI AC€ATCIBbHOCTHU
oOyJaromuxcs

Paznea 1. Teoperuueckne 0CHOBbI XMMHUM

1.1

CrpoeHue aToMOB.
[Tepuonnueckuii
3aKOH U
[Tepnoanueckas
CUCTEMA XUMHUYECKUX
3JIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuit s3nemeHT. Atom. Cocras
aToMa, U30TOMbL DJIEKTPOHHAs
000JI0YKa. DHEPreTUYECKUEe YPOBHHU,
NOAYPOBHHU. ATOMHBIE OpOUTANIH,

s-, p-, d-, f~-3nemenTsl. OCOOEHHOCTH
pacnpeesieHus AIeKTPOHOB

M0 OPOUTAIISIM B aTOMaxX MaJIbIX

1 OOJIBIINX MEPUOIOB. DIEKTPOHHAS
KOH(UTrypaius aToMOB.
[Tepuonuueckuii 3aKOH

n HepI/IO,Z[I/I‘-IeCKaSI CHUCTEMA XUMHNUYCCKUX

sanemenToB JI. 1. MeHnneneena.
CBsi3b IEPUOANYECKOTO 3aKOHA

u [leproanueckoi CUCTEMbI XUMUYECKUX

AJIEMEHTOB C COBPEMEHHOU TEOpUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB XUMHUYECKUX

AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX

N CJIOKHBIX BCHICCTB 110 I'pyIIIaM

U IICpuogam. 3HauecHUE MNEPUOAUICCKOTO

3aKOHa U CUCTCMBI XUMHUYCCKHX

PackpbIBaTh CMBICT U3y4aEeMbIX
MOHATHUN (BBIBIATH UX XapaKTEPHBIE
MIPU3HAKH), YCTAaHABINBATh UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICT NEPUOIUYECKOTO
3akoHa JI. 1. MenneneeBa

Y IEMOHCTPUPOBATH €TO
CUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENIbHYIO ¥ IPOTHOCTHYECKY IO
byHKIUN.

XapakTepru3oBaTh JIEKTPOHHOE
CTPOEHHE aTOMOB XMMUYECKHX
AIEMEHTOB |—4 nepruoaoB, UCHIOIb3Ys
MOHATHS S-, p-, d-DJIIEKTPOHHBIC
opOuTanu, SHEPreTUIeCKUe yYpOBHHU.
OOBSACHATH 3aKOHOMEPHOCTHU
M3MEHEHHUSI CBOMCTB XUMHUECKUX
AJIEMEHTOB U UX COCAUHEHUN

0 MEePHOJIaM U TpyIiam
[Teproinueckoil CUCTEMBI

. Y. Menneneena
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anemenToB JI.1. MenneneeBa

B Pa3BUTHM HAYKHU.
IKCIIePUMEHTAJIbHbIE METO/IbI
U3y4YeHMsI BelIeCTB U UX MpeBpalleHuii:
e JleMOHCTpauuu:

Bunpr tabnui «Ilepuoanueckas

CHCTEMa XMMHYECKHX 3JIEMECHTOB

.. MenneneeBa»

1.2

Crpoenue BeliecTna.
MHuoroo6pasue
BEIIIECTB

CrpoeHue BeliecTBa. XUMUYECKAst CBS3b.
Bunpl (koBalieHTHasi HETIOISIpHAs

Y TIOJISIpHAs, NOHHAs!, METaJJINYEeCKas )

Y MEXaHU3MBbI 00pPa30BaHMsI XUMHUECKOM
CBA3U (OOMEHHBIN U JOHOPHO-
akuenTopHsli). BomopoaHas cBs3b.
BaneHnTHOCTSD.
DIIEKTPOOTpULIATENbHOCTh. CTENEeHb
okucieHus. KaTnoHbl 1 aHUOHBIL.
BemectBa MOJIEKyYJISIPHOTO

Y HEMOJIEKYJISIPHOTO CTPOECHHUS.

3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTANITMYECKUX PEMIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonuecTBeHHbIE
XapakTEPUCTHKU PacTBOPOB (MaccoBas
JI0JIs1 BEILIECTBA B PacTBOPE).
Knaccugukanms HeopraHM4ecKux

PackpwIBaTh CMBICT M3y4aeMBbIX
MOHATHH (BBIAEIATHh UX XapaKTePHbBIE
MPU3HAKKA) W IPUMEHSITH 3TH TOHITHUS
MIPU OMKMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, 11 OOBSICHCHHS OT/ICIbHBIX
(bakToB U ABJICHUH.

OnpenensaTh BUIBI XUMUYECKOU CBS3H
(KOBaJICHTHOM, HOHHOM,
METAJJIMYECKOM, BOJIOPOTHOM)

B COCIMHCHMSIX ; THIT KPUCTATITHISCKOM
pelIeTKH KOHKPETHOTO BEIICCTBA.
OrnpenensiTh BAIGHTHOCTh U CTENICHb
OKHCJICHHUS XMMHUYECKUX IJIEMEHTOB

B COEJIMHEHUSAX Pa3INIHOTO COCTaBa.
[IpoBOIUTE BBHIYHCIICHUS

C MCITOJIb30BaHUEM IOHSATHS «MaccoBas
JIOJISl BEIIECTBA B pacTBOPEY.

Brnaners u3yuaeMbpIMu XUMHYECKUMHU
MTOHSATHSIMU.
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coenuHeHu. Homenknarypa
HEOPTraHUYECKUX BEIIECTB.
IKCIIePUMEHTAJIbHbIE METO/IbI
U3y4YeHMsI BelIeCTB U UX MpeBpalleHuii:
e JleMOHCTpauuu:

— MOJIEJIM KPUCTAUIMYECKUX PEIIETOK.

e PacueTHbIe 3a7a4un:

— PpacyeThl C UCTIOJIb30BAHUEM TTOHSTHUS
«MaccoBas J0Js paCTBOPEHHOTO
BEILCCTBAY

1.3

XUMUYECKUE
peaKuuu

Xumuueckas peakiusi. Knaccuduxarms
XAMUYECKUX PEAKINNA B HEOPTAHUIECKOMN
Y OPTaHUYECKOM XMMHH. 3aKOH
COXPaHEHUSI MAaCChl BEIIECTB; 3aKOH
COXpaHEHUsI U NPEBPAICHUS YHEPTUN
IIPU XUMUYECKUX PEAKIHIX.

CKopocTb peakuny, €€ 3aBUCUMOCTh

OT Pa3JIMYHBIX (PAKTOPOB.

OO6parumble peaknu. XUMUYECKOe
paBHOBecue. DaKTOPbI, BIUSIONIUE

Ha COCTOSIHUE XUMHYECKOTO
pPaBHOBECHS.

[Tpunmun Jle [larense.
DNEKTPOIUTUYECKAST JUCCOIHALINSA.
CunbHbIe U ca0ble IEKTPOIUTHL
Cpena BOHBIX PaCTBOPOB BEIIECTB:
KHCJIas1, HEUTpasabHasi, IEI0YHasl.

OOBSCHITH 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PeaKIiu OT Pa3IMIHbIX
(bakTopoB.

OrnpeaensTe XapakTep CMELICHHS
XMMHUYECKOTO paBHOBECHS

B 3aBUCUMOCTH OT BHEIIIHETO
Bo3aeiictBus (mpunuun Jle [atense).
CocTaBiisiTh YpaBHEHHUS PEAKIIMIA
Pa3JIMYHBIX TUIOB; MMOJIHBIC

Y COKPAILICHHBIC YPABHEHUS PEaKLMi
MOHHOTO OOMEHA, YUUTHIBas yCIOBHUS,
IPU KOTOPBIX 3TH PEAKIUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl I03HAHUS — MPOBEJICHUE,
HaOJI0/IEHUE U OMTUCAHNE XUMUYECKOTO
IKCIEPUMEHTA (AEeMOHCTPAIMOHHbIE

U 1a00PaTOPHBIE OIBITHI, TPAKTUUECKUE
paboThl): IO ONIPEACICHUIO CPEIIbI
BOJHBIX PACTBOPOB BEIIECTB, PEAKIH
MOHHOTO 0OMEHa, BIUSAHUIO Pa3IMYHBIX
(bakTOpOB Ha CKOPOCTh PEAKIIUH.
CrnenoBaTh npaBuiiaM MOJIb30BaHHUS
XUMHUYECKOU MOCYA0M 1 1a00paTOPHBIM
000pyA0BAHUEM.

[IpencraBnsaTh pe3yabTaThl
XUMHUYECKOI0 IKCIIEpUMEHTa B hopMe
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Bonopoansiit mokazatens (pH) pactBopa.

Peakmuu nonHoro oo6MeHa

B OPTAaHUYECKON U HEOPTaHUYECKOU
XUMUHU.
OKuCIUTENHHO-BOCCTAHOBUTEbHBIC
peakuuu. [TonsTue 06 35eKTpoIH3e
pacIIaBOB U paCTBOPOB COJIEH.
IIpumenenue siexTponusa.
JKCIepUMEHTAIbHbIE METO/AbI
HU3yUY€eHUs] BeleCTB U UX MPeBPALLEHUIl:
e JleMOHCTpauuu:

— pa3lIoKEHHE MEPOKCHIA BOJIOPOIa

B MIPUCYTCTBUU KaTalu3aTopa.

e JlaGopaTopHbIE OMBITHI:

MIPOBEJICHUE PEAKIIMH UOHHOTO
oOMeHa;

— OIIPEAEIIECHUE CPEAbI pACTBOPOB
BEILECTB C IOMOIIbIO YHUBEPCATBHOTO
WHJUKATOpA.

e [IpakTuyeckue paboTHI:

Ne 1. Bnusinue paznuyHbix (pakTopoB
Ha CKOPOCTh XMMHUYECKOU pEaKIUU.

e PacueTHbie 3a/1auu:

— pacueTsl [0 YPAaBHEHUSAM XUMHUYECKUX
pEaKunii, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI

3aMKMCH yPABHEHHUM COOTBETCTBYOLIUX
pEeaKIMil U JesiaTh BHIBOJIBI HA UX
OCHOBE.

[IpoBOAUTE BBIYMCIIEHUS

M0 YPABHEHUSIM XMMHUYECKUX PEaKIHil,
B TOM YUCJIE TEPMOXUMUYECKUE
pacuersl

Hroro o pazneny

13
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Pazgea 2. Heoprannueckass XumMus

2.1

Meraiet

6

Mertaiuisl. [looxkeHnne MeTaninoB

B [leprnoanueckoi cucteMe XuMHUYECKUX
AJIEMEHTOB.

Oco0eHHOCTH CTPOEHUS 3JTEKTPOHHBIX
000JI0Y€K aTOMOB METAJJIOB.

OO6mrue pusuveckue cBOMCTBa
METaJJIO0B.

[IpuMeHeHre MEeTaJlJIOB B OBITY, IPUPOIE
u TexHuke. CruiaBbl METaIOB.
DIEKTPOXUMUUYECKUIN PsiJT HAMIPSIKCHUM
MeTtamoB. O6mue crnocoObl MOTyUYeHUS
MetaiioB. Koppo3sust MmeTamios.
CriocoObl 3alIUTHI OT KOPPO3UHU.
OO6m1as xapakTepuCTUKa METAJLIIOB
rnaBHbIX noArpymm (IA-rpynmna,
[TA-rpynmna) [leproanueckoit cucTeMbl
XUMUYECKUX JIEMEHTOB.

AnromuHui. AMQOTEepHbIE CBOMCTBA
OKCHJA Y THJIPOKCH]IA ATIOMHHHUS.
OO6m1as xapakTepuCTUKa METAJLJIOB
no6ounbIx noarpymnn (b-rpyrmm)
[Tepnoauueckon cCUCTEMBbI

XUMUYECKUX JIEMEHTOB: ME/lb,

LIUHK, XPOM, KeJe30.

Baxueime coenuHeHus] METAJIOB
(OKCHIBI, THIAPOKCHUIBI, COJIH).

PackpbIBaTh CMBIC U3y4aeMBbIX
MOHATHUM (BBIAEIATHh UX XapaKTepPHbIE
MPU3HAKK) U IPUMEHSTh 3TH MOHSATHUS
[P OMKMCAaHUU COCTaBa M CTPOEHUS
BEIIECTB, JJIs1 00bSICHEHUS OT/IETbHBIX
($haKkTOB U SIBJICHUIA.

OOBsICHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB AJIEMEHTOB —
METAJJIOB U UX COCIMHEHHUI C yUETOM
CTPOEHHUS UX aTOMOB U TOJIOKEHUS

B [Iepnoanueckont cucreme
XUMHUYECKUX JIEMEHTOB

. . Menneneena.

XapakTtepu3oBaTh (OMHUCHIBATH) OOIIHe
XAMHUYECKHE CBOMCTBA METAIIOB, UX
BOXHEHIIUX COCAUHEHUM, MTOITBEPIK A
ATO OMUCAHUE MPUMEPAMHU YPABHEHUMN
COOTBETCTBYIOLIUX XUMUYECKUX
peaKkiuii; MPUMEHEHUE METaII0B

B Pa3IMYHBIX 00JIACTAX, a TAKXKE
VICIIOJIb30BAHKE UX IS CO3TAHUS
COBPEMEHHBIX MaTE€pUaIOB

Y TEXHOJIOTUM.

OrnuceiBaTh CrOCOOBI 3aIUTHI METAILIIOB
OT KOPPO3UH.

PackpbIBaTh CYIIHOCTh OKHCIUTEIbHO-
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JKCIepUMEHTAIbHbIE METO/AbI
HU3yUY€eHHUs] BeleCTB U UX MPeBPALLEHUIl:
e JlemoHCTpanuu:

— KoJIeKIUs «MeTasibl U CIJIaBbDy».

e JlabopaTopHBIE OTIBITHI:
B3aMMO/JIEVCTBUE THIPOKCUAA
ATIOMUHUS C PACTBOPAMU KUCIOT

U LICJIOYUEH;

KAUEeCTBEHHbIE PEAKIIMM HA KATUOHBI
METAJLJIOB.

e [IpakTuueckue paboTHI:

Ne 2. Pemenue sxcriepuMeHTaNbHbBIX
3a7a4 no tTeMe «MeTamibDy.

e PacueTHbie 3a1auu:

— pacueTbl Macchl (00bEMa, KOJIMYECTBa
BEI[ECTBA) MPOYKTA PEAKIIUHU, ECIIH
OJIHO U3 BEIIECTB JaHO B BUJIE pacTBOpa
C OMPENECIICHHOW MacCOBOM J10JIEU
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEJIbHBIX PEaKLUI
MOCPEJICTBOM COCTABJICHHS
AJIEKTPOHHOTO OanaHca 3THUX peakUuil.
[IpoBOAUTH peakuyy,
NOATBEPKIAIOIINE XapaKTEPHBIE
CBOMCTBA M3y4aeMbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HMOHBI
METaJJI0B, IPUCYTCTBYIOIIHE B BOJIHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/bI I03HAHUS — POBEJICHNE,
HaOJII0JIEHUE U OMTUCAHUE XUMUYECKOTO
AKCIIEPUMEHTA (€MOHCTPAIIOHHBIE

¥ 1a00paTOPHBIE OTBITHI, TPAKTUYECKUE
paboThI).

[IpencraBistTh pe3yJibTaThl
XUMHUYECKOTO DKCIIEpUMEHTa B (hopme
3aIlMCU YPABHEHUI COOTBETCTBYIOIINX
peakuuii 1 Aenarbh BbIBOABI HA UX
OCHOBE.

CnenoBarp npasuiam MOJIb30BAHUS
XUMHUUYECKON NOCy 101 1 1abopaTopHBIM
000py10BaHUEM.

[TpoBOAUTH BHIYMCIEHUS

[0 YPABHEHUSIM XUMHUYECKHUX PEaKIIHM.
CaMOCTOSITENBHO TIAHUPOBATh

N OCYILICCTBIIATH CBOIO ITIO3HABATCIIbHY O
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JEATEIIbHOCTh; IPUHUMATh aKTUBHOE
y4yacTue B rpynmnoBoi yueOHOU
JEATEIIbHOCTU

2.2

Hemeramnsl

Hemerannael. [1omoxeHne HeMeTalIoB

B [leprnoanueckoil cuCTEME XUMHUYECKHUX
aneMmeHToB J[.M. MenpaeneeBa

1 0COOCHHOCTHU CTPOCHUSI aTOMOB.
duznyeckue CBOMCTBA HEMETAJIIOB.
AJIOTpONHSI HEMETAJJIOB (Ha IpUMeEpe

KHCIIOpoJia, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIUX
HEMETAJIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdopa, yraepoaa u KpeMHus1).
OKcHIbl HEMETAIIOB.
Kucnopoaconepxaiiye KuciaoThl.
Bonoponnsie coennuenus
HEMETAJLJIOB.

JKCIepUMEHTAJIbHbIE MeTOIbI
H3yUYeHUs] BellecTB

U UX NpeBpalIeHnii:

e JleMOHCTpauuu:

— 00pasIsl HEMETAJJIOB;
B3aMMOJIEUCTBUE MEAU C a30THOMU
KUCJIOTOW Pa3JIMYHOM KOHIEHTPALIMH.
e JlabopaTopHBIE OTIBITHI:

— Kaue€CTBEHHBIC PEaKIMM Ha aHUOHBI
Y KaTUOH aMMOHHUSI.

PackpbIBaTh CMBIC U3y4aeMBbIX
NOHATUH (BBLACIATH UX XapaKTEpHbIE
MIPU3HAKK) U IPUMEHSITh 3TU MOHATUS
IIPY ONIMCAHUU COCTaBAa U CTPOCHUS
BEIECTB, JJIs1 00bSICHEHUS OT/IEIbHbIX
($haKkTOB ¥ SBJICHUIA.

OO0BsACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOWCTB HEMETAJLJIOB

Y UX COCIMHEHUI C y4E€TOM CTPOEHUS
MX aTOMOB U TOJOXKEHUS

B [Iepnonnueckon cucreme
XUMHUYECKUX JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATH) O0IIHE
XUMHUYECKUE CBOMCTBA HEMETAIIOB, X
BXHEUIINX COCIIMHEHUM, MOATBEPKAas
3TO OMHCAaHUE NMPUMEPAMHU YpPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKIuu.

XapakTepru30BaTh BIUSHUE HEMETAIIOB
Y UX COCVMHEHUN HA KUBbBIE
OpPTaHU3MBbI; ONIUCHIBATh NMPUMEHEHHE
B Pa3JIMYHBIX 00JACTAX NPAKTUUECKON
JEATEIIbHOCTU Y€JIOBEKA.
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e [IpakTuueckue paboThI:

Ne 3. Pemienue 3kcnieprMMeHTAbHBIX
3amad mo Teme « Hemeramibn).

e PacyeTHble 3a1a4u:

— pacueThl MacChl BEIIECTBA

Wi 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce

WK 00BEMY OJHOTO U3 YUaCTBYIOIINX
B PEAKIIMU BEIECTB; PaCYECThl MacChl
(oO6bema, KOJIMUECTBA BEIIECTBA)
MPOIyKTOB PEAKITUH, €CITU OJTHO

U3 BEIIECTB NMEET MPUMECH

2.3

CBs3b
HEOPTaHUY€CKUX
U OPTaHUYECKUX
BEIICCTB

Heoprannueckue n opraHndeckue
KUCoThl. Heopranmueckue

Y OPTraHUYECKUE OCHOBAHUSI.
AmboTepHbIe HEOPraHUYECKHE

Y OPTaHUYECKUE COCIIMHECHUS.
I'eneTnueckas CBA3b HEOPTaHUUECKUX
Y OPTAaHMYECKUX BEILECTB

ITonTBepKaaTh CylIECTBOBAHUE
TEHETUYECKON CBSI3U MEXIY
HEOPTaHUYECKUMU BEIIECTBAMU

C TIOMOIIBIO YPABHEHHI
COOTBETCTBYIOLIUX XUMUYECKUX
PEaKLUN.

PackppIBaTh CyIIHOCTh OKHUCIUTENBHO-
BOCCTAHOBUTEJBbHBIX PEAKIUI
IIOCPEICTBOM COCTABJICHHUS
AIIEKTPOHHOTO OajlaHca dTUX peaKluil.
[IpoBOAUTE peakuyu,
NOATBEPKIAIOIINE XapaAKTEPHBIE
CBOICTBA M3y4YacMbIX BEIIECTB,
pPacno3HaBaTh ONBITHBIM IIyTEM
AHUOHBI, TPUCYTCTBYIOIIUE B BOIHBIX
pacTBopax.

Mcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/bl I03HAHUS — POBEJICHNE,
Ha0JIIOZICHUE U ONMCAaHUE XUMHYECKOTO
IKCIEpUMEHTa (AeMOHCTpaIMOHHbIE U
71a00paTOPHBIE OMBITHI, TPAKTUUYECKUE
paboThI).

[IpencraBisiTh pe3yJbTaThI
XUMHUYECKOTO IKCIEpUMEHTa B (hopme
3alKMCH YPABHEHHUI COOTBETCTBYOIIUX
peakuuii U 1eyaTh BbIBOJbI HA UX
OCHOBE.
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CnenoBatp npaBujiaM MOJIb30BAHUS
XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOAUTH BEIYMCIEHUS

10 YPABHEHUSIM XUMHUYECKHUX PEaKIH.
CaMOCTOATENBHO TUIAaHUPOBATh

Y OCYILECTBIIATH CBOO [TI03HABATENIbHY IO
NeSTENbHOCTD; MPUHUMATh aKTUBHOE
y4acTHe B IPYMIOBOM yueOHOM
NEesITeNbHOCTU

Utoro no pazneny 17
Pa3znen 3. XumMus 4 ;KU3Hb
3.1. | XuMud " )KU3Hb 4 Ponp xuMun B o0ecneueHnu PackpsiBaTh poJib XMMUU B PEIICHUH

AKOJIOTHYECKOM, YHEPTETUIECKO M

Y MMULIEBON 0€30MaCHOCTH, PA3BUTHH
MeauluHbl. [[oHSITHE 0 Hay4YHBIX
METOJIaX TO3HAHUS BEIIECTB

U XUMUYECKUX PEaKIIH.
[IpencraBienus 006 00X HAYYHBIX
MIPUHIIUIIAX TPOMBIIUICHHOTO MOy YCHHUS
BOKHEHIINX BEIIECTB (HA mpUMepax
IIPOM3BOJCTBA aMMUAKa, CEPHOU
KHCIIOTBI, METaHOJIA).

YenoBek B MUpPE BEILLIECTB, MATEPUAIIOB
1 XUMHUYECKUX PEAKIUN: XUMUS

Y 3I0pOBbE YEIOBEKA; IIpaBUia
MCIOJIb30BaHMSI JIEKAPCTBEHHBIX

YHEPTETUYECKUX, ChIPbEBBIX
Y DKOJIOTUYECKHUX MPOOIeM
YEJIOBEYECTBA, ONMCHIBATH OCHOBHBIC
HaIpaBJICHUS] Pa3BUTHS XUMUYECKOU
HAYKW U TEXHOJIOTHUHU.

[IpumeHsTh IpaBUiia GE30MaCHOTO
oOpailieHus ¢ BEIIeCTBaMHU,
HCIIOJIb3yEMBIMH B TIOBCEIHEBHOM
YKWU3HU, MPaBUJIa TIOBEACHHS B IEISAX
cOepeKeHus 3I0pOBbS U OKPYIKAIOIIEH
MIPUPOIHOMN CpeAbl, TOHUMATh BPE
(omacHOCTh) BO3/JCHCTBUS Ha KUBBIC
OpraHU3Mbl OTIPE/IETICHHBIX BEIIECTB
cMmbica nokazatens [[JK, mosacHsATh
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IpenapaToB; Mpasuia 0€30MacHOro
MCTOJIb30BaHM MPENapaToB OBITOBOM
XUMUH B TTOBCETHEBHOMN >KU3HH.
beITOBas XMMHUYECKasi TPaMOTHOCTh

Ha MMpUMepax CrocoOb
YMEHBIIICHUS U TIPEIOTBPAIICHUS
MX BPEIHOTO BO3ECHUCTBUSI.
AHanU3UpOBaTh U KPUTUUECKU
OIIEHMBATh UH(OpPMAILIHUIO,
CBSI3aHHYIO C XUMUYECKUMU
MpoIecCaMy U WX BIUSHHUEM Ha
COCTOSIHUE OKPY>KaIOIIEi Cpeibl.
Hcnosbs30BaTh N0JIy4EHHBIE
3HAHUS U MPEACTABJICHUS O
chepax

JeSITeNIbHOCTHU, CBSI3aHHBIX C
HayKOW W COBPEMEHHBIMU
TEXHOJIOTUSMHU, KaK OCHOBY JJIS
OpHEHTallUK B BBIOOpE CBOEH
Oyaymiei nmpodeccuoHaIbHOM
JeATEIbHOCTH.

[Ipunumate yuactre B 00CYXKJI€HUN
po0OIeM XUMHUUYECKOH U
HKOJIOTUYECKOW HAIPaBICHHOCTH,
BBICKa3bIBATh COOCTBEHHYIO MO3UIHIO
1o npoOneme

W [Ipesiaratb BO3MOJKHBIC MYy TH €€
pelieHus

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB IIO
[TPOITPAMME

34
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmmuecTBO 4acoB DJIeKTPOHHBIE
Ne /11 HauMeHnoBaHue pa3iesioB 4 TeM Kontoontrire | II (uudposbie)
- NPOrpaMmsbl Bcero p paKTHieckue oOpa3oBaTte/ibHbIE
padoTsbI padoThI pecypeb
Pa3nen 1. Teopernueckue OCHOBBI OPraHH4YeCKoOil XHMHUH
I . BUBJIMOTEKA 110K
peaMeT opraHndeckoit xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COEANHEHUN A 3 Pilps: sinposinp
) ) I'JIOBAJI-JIAB
M. Byriieposa https://globallab.ru/
Hroro no paszneny 3
Paznen 2. YriieBogopoabl
BUBJINMOTEKA 1IOK
https://Mmonypoxu.pd/
2.1 [IpenenpHbIe yIIIEBOIOPOABI — AJIKAHBI 2 [JIOBAJLJIAB
https://globallab.ru/
BUBJIMOTEKA [HOK
29 HenpenenbHbie yriieBOAOPOIbL: aTKEHBI, 6 1 https://Monypoku.pd/
' aJKaJUCHBI, aJIKMHbI I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA TIOK
2.3 ApomaTuyeckue yrieBo10pObl 2 e e
) I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 11OK
24 [IpupoaHbie ICTOYHUKH YTIIEBOAOPOIOB U 3 1 https://Monypoku.pd/
' UX nepepadboTKa I'JIOBAJI-JIAB
https://globallab.ru/
Uroro no pazneny 13

Pasznea 3. Kucaopoacoaep:kanye opranndecKne cCoeInHeHn s
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https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
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https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

BUBJIMOTEKA LIOK
https://Monypoxu.pd/

3.1 Crnuptel. ®enon 3 TTIOBAJLIIAE
https://globallab.ru/
BUBJIMOTEKA 110K
39 Anpnerunbl. KapOOHOBBIE KHUCTOTHL. 7 https://monypokn.pd/
' Crnoxuble 3upsl I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
https://monypoxu.pd/
3.3 VYrneBoasl 3 CTIOEAJLIIAE
https://globallab.ru/
Uroro no pazgeny 13
Paznen 4. AzoTcoaep:xaiiyme opraHm4yeckue coeTuHeHus
BUBJIMOTEKA TIOK
https://monypoxu.pd/
4.1 AMUHBL. AMUHOKHUCIOTEL. benku 3 TTIOBAJLJIAE
https://globallab.ru/
Uroro no pazgeny 3
Pa3zged S. BeicokoMoJIeKYIsIpHBIE COeAUHEHUS
BUBJIMOTEKA 110K
51 I K B > https://Monypoku.pd/
. actmacchel. Kayuyku. Bonokna TTIOBAJLJIAE
https://globallab.ru/
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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https://globallab.ru/
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11 KJIIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nu@posbie
Ne i/m P Kontpoabnsie | IIpakTHyeckue (mirpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTuyeckne OCHOBbI XMMHUH
Crpoenue aromoB. Ilepuoauueckuii 3akoH BUBJIMOTEKA LOK
https://Monypoku.pd/
1.1 u [lepnoanueckas cucremMa XMMAYECKUX 3 [JIOBAJLJIAB
snemenToB /1. 1. Menneneesa https://eloballab.ru/
BUBJIIMOTEKA HOK
12 Crpoenue BemecTBa. MHOTOOOpasue 4 https://mMouypoku.pd/
' BEIIECTB [JIOBAJI-JIAB
https://globallab.ru/
BUBJIIMOTEKA HOK
https://Monypoxu.pd/
1.3 XHUMHUYECKHUE PEAKLIUU 6 1 1 FJDIOE AH_VJII) AB be
https://globallab.ru/
Hroro no pazneny 13
Paznen 2. Heoprannyeckasi XuMust
BUBJIMOTEKA ILHOK
https://Monypoxu.pd/
2.1 Merannsl 6 1 FJDIOBBZ JIIWJI; AI];H peb
https://globallab.ru/
BUBJIMOTEKA IHOK
https://mMonypoxu.pd/
2.2 Hemeranmnst 9 1 1 FJ%OBI\;‘ JIIWJ? AI];H pe
https://globallab.ru/
BUBJIIMOTEKA HOK
23 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 2
https://Monypoku.pd/
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BC€IICCTB

I'JIOGAJI-JIAB
https://globallab.ru/

Uroro no pazgeny 17
Pa3znea 3. XuMus M :;KU3HL
BUBJIMOTEKA 1LIOK
https://Monypoxu.pd/
3.1 XuMus U KU3Hb 4 [JIOBAJLJIAE
https://globallab.ru/
Hroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34
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https://моиуроки.рф/
https://globallab.ru/

IHHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KoanyecTBo 4acoB JJIEKTPOHHBIE
Ne ara u(pposbIe
n/n Tema ypoka Bcero Konrpoapupie | - Ipaxruteckue fll3y'{em/m :)Iﬁl;l:lI;OBaTeJIbeIe
padoThI padoThI pecypebi
BUBJIMOTEKA ITOK
1 [IpeameT opraHn4ecKor XUMHH, €€ 1 https://monypoxu.pd/
BO3HUKHOBEHME, Pa3BUTHE U 3HAUYCHHE I'IOBAJI-JIAB
https://globallab.ru/
T BUBJIMOTEKA ITOK
€OpHUsl CTPOEHHUS OPTraHUYECKUX _
2 coequaeHui A. M. Bytneposa, eé 1 MLpes ol
N ’ ['JIOBAIJI-JIAB
OCHOBHBIC TIONIOAKCHHA https://globallab.ru/
[IpencraBnenue o knaccupukanuu BUBJIMOTEKA 1IOK
3 opraHunyeckux emects. Homenknarypa 1 https://mMouypoku.pd/
(cucreMaTnyeckas) U TPUBUAIBHBIC ['JIOBAJI-JIAB
HAa3BaHHUs OPraHUYECKHX BEIICCTB https://globallab.ru/
BUBJIMOTEKA ITOK
4 AJIKaHBI: COCTaB U CTPOEHHE, 1 https://mMouypoku.pd/
TOMOJIOTHYECKHUH Psilt [JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA HHOK
5 Meran u 3TaH — npocrenmme 1 https://Monypoxu.pd/
MIPEACTaBUTEIN aJIKaHOB I'IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA ITOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 Hipe bl ot
) ’ ['JIOBAJI-JIAB
https://globallab.ru/
OTWJIEH U MPONUJIEH — MPOCTEUIINE BUBTMOTEKA TIOK
7 1 https://Monypoku.pd/
MIPEACTABUTEIIN AJIKEHOB [JIOBAJLJIAB
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https://globallab.ru/

[IpakTuyeckas padora Ne 1. «Ilonyuenue

BUBJIMOTEKA IIOK
https://Monypoku.pd/

«YTIE€BOIOPOIBD)

8 JTUJICHA U U3YYECHHUE €r0 CBOMCTBY» I'IOBAJI-JIAB
https://globallab.ru/
Ankanuenst. byranuen-1,3 u BUBJIMOTEKA TIOK

9 5 13 10 https://Mmouypoxu.pd/
MeTunoytaauen-1,3. [lonyuenue [JIOBAJLIIAE
CUHTETHYECKOrO KayuyyKa U PE3HUHBI https://globallab.ru/
Al . BUBJIMOTEKA 1IOK

KHHBL: COCTaB U OCOOEHHOCTH CTPOCHUS, _

10 . A https://Monypoxu.pd/
FOMOJ‘IO\I:I/IT—IGEJKI/II/I pan. AueTuneH — JIOBAJLLJIAE
MPOCTEUIINH NPEICTABUTEIb AJIKUHOB https://globallab.ru/

BUBJIMOTEKA 1LIOK

11 Berunciienus 1o ypaBHEHUI0 XUMHUYECKON https://mMonypoku.pd/

peaknuu I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK

12 ApeHBbI: 6eH3011 1 TONTyol1. TOKCHYHOCTh https://mMouypoku.pd/

apeHoB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK

13 ['eneTnueckas cBsA3b YIJII€BOAOPOIOB, https://Mouypoku.pd/

MIpUHAJIEKAINUX K PA3JIMYHBIM KilaccaM I'JIOBAJI-JIAB
https://globallab.ru/
IIpupogHbIE HCTOYHUKHU YTIIEBOAOPOIOB: BUBIMOTEKA LIOK

14 PHUPOL . Y AOPOIOB: https://Monypoku.pd/
MPUPOJHBIN Ta3 U HOHyTHI).I'e He(TSHBIC JIOBAJLLJIAE
ra3el, HeTh U TPOAYKTHI €€ epepadboTKu https:/globallab.ru/
IIpupoaHbIe HCTOUYHUKHN YTIIEBOAOPOIOB: BUBJIMOTERA LOK

15 PHPOA . y AOpOZIOB. https://Mouypoku.pd/
MIPUPOJIHBIN Ta3 U HOHyTHB'I.e HeTsIHBIC [JIOBAJLJIAE
rasbl, He()Th ¥ IPOTYKTHI €€ mepepaboTKu https://eloballab.ru/
KouTponbHas padora 1o pa3aein bUBJIMOTEKA 1IOK

16 p P pasiely https://Monypoku.pd/

I'JIOBAJI-JIAB
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https://globallab.ru/

[IpenenpHblE OTHOATOMHBIE CITUPTHI:

BUBJIMOTEKA IIOK
https://Monypoku.pd/

17 METAHOJI ¥ 3TaHoJI. BogopoaHas cBs3b I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
18 MHOroaroMHsbI€ CIIUPTHI: ITUIICHIVIUKOIIb U https://Monypoku.pd/
TJIALEPUH I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
19 ®deHoI: cTpOeHUE MOJIEKYJIbI, (pr3rdeckne https://mMouypoku.pd/
U XMMHYECKUE CBOMCTBA, IPUMEHEHHUE I'IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
20 Anpaeruapl: GopManbaeTUI U https://mMonypoku.pd/
aleTagpIerua. AneTod I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
1 OnHOOCHOBHBIC TIPeIeIbHBIC KaPOOHOBBIE https://mMonypoku.pd/
KHCJIOTBI: MypaBbUHAs U YKCyCHast I'IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
2 [TpakTuueckas padota Ne 2. «CBoiicTBa https://mMonypoku.pd/
pacTBOpa YKCYCHOW KHUCIIOTHD) I'JIOBAJI-JIAB
https://globallab.ru/
C BUBJIMOTEKA IIOK
TEapUHOBAs U OJICUHOBAs KUCIIOTHI, KaK _
23 [IPEICTABUTEIH BBICIIMX KapOOHOBBIX DL po: sy poict pr
['JIOBAJI-JIAB
KHCIOT https://globallab.ru/
BUBJIMOTEKA LIOK
24 Mpi1a KaKk COJM BBICIINX KapOOHOBBIX https://mMonypoku.pd/
KHCJIOT, UX MOIOIIee NCHCTBIE I'JIOBAJI-JIAB
https://globallab.ru/
CnoxHble 3(pupbl Kak IPOU3BOIHBIE BUBJIMOTEKA TIOK
25 https://Monypoxu.pd/

KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX

I'JIOBAJI-JIAB
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a¢upos

https://globallab.ru/

Kupsr: TuapOIN3, NPUMEHEHHUE,

BUBJIMOTEKA IIOK
https://Monypoku.pd/

26 Ouosioruueckast pojib KUPOB ['JIOBAJI-JIAB
https://globallab.ru/
v . BUBJINMOTEKA 110K
TJIEBOJIBI: COCTAB, KiIaccu(uKaIius.
7 https://Mmounypoxu.pd/
27 Baxxueiimme npeacTaBuTeNu: TIHOKO3a, JIOBAJLJIAE
(pyxro3a, caxaposa https://globallab.ru/
BUBJIMOTEKA 1IOK
28 Kpaxman u nemnronosa Kak IpupoIHble https://mMouypoku.pd/
MOJIUMEPHI I'JIOBAJI-JIAB
https://globallab.ru/
KontponpHas padora mo pazaeny BUBJIMOTEKA LHOK
29 «Kucnopoacoaepaiiye opraHu4ecKue https://Mounypoxku.pd/
coeauHeHus»/ Beepoccuiickas ['JIOBAJI-JIAB
HpOBepquaﬂ pa6OTa https://globallab.ru/
06 BUBJIMOTEKA 110K
1asi XapaKkTepUCTHKA a30TCOIEPIKAIIUX
30 OpPraHMYECKUX COCTUHEHHM / htps://mouypoxu. ph/
. I'JIOBAJI-JIAB
Bcepoccuiickas nposepouHas padora https:/eloballab.ru/
BUBJIMOTEKA 1IOK
https://Monypoxku.pd/
31 AMWHEBI: METUJIaMWUH U aHUJINH JIOBAJLLJIAE
https://globallab.ru/
AMWHOKHCIIOTBI KaK aM(OTEPHEIC
OpraHUYeCcKUe COeAUHEHUS, UX BUB/IMOTEKA HOK
32 ouonornyeckoe 3Hauenue. Ilenrunsl. benku https://mouypoxu. p&/
) ) T'JIOBAJI-JIAB
Kak MPUPOJIHBIE BBICOKOMOJIEKYJIIPHBIE https://eloballab.ru/
COEIMHEHMUS
BUBJINMOTEKA IIOK
33 OCHOBHEBIE TTOHITHUSI XUMHUH https://Monypoku.pd/
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUI I'IOBAJI-JIAB
https://globallab.ru/
34 OcCHOBHBIE METOJIbI CHHTE3a BUBJIMOTEKA ITOK
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IInactmaccsl, Kay4yKu, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUM.

https://Monypoxu.pd/
T'JIOBAJI-JIAB
https://globallab.ru/

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

34
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11 KJIIACC

KoJsnuecTBO yacoB JIeKTPOHHBIE
e Tema ypoka Kontpoabnbie | IIpakTHyeckne Aata i pponbie
n/n Bcero u3ydyeHusi | oOpasoBaTe/bHbIE
padoThbI padoThbI
pecypcsl
BUBJIMOTEKA LHOK
1 XUMUYECKHUH 3JI€MEHT. ATOM. DNEKTPOHHAA 1 https://mMonypoxu.pd/
KOH(HTYpaIus aTOMOB [JIOBAJI-JIAB
https://globallab.ru/
Ilepnonnueckuii 3akoH u [lepuoanueckas BUBJIMOTEKA IIOK
> CHUCTEMA XUMUYECKHX 3JieMeHTOB J[. M. 1 https://Monypoku.pd/
MeHnneneesa, UX CBA3b C COBPEMEHHOU I'JIOBAJI-JIAB
TEOpHEH CTPOCHHS aTOMOB https://globallab.ru/
3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
XUMHUUYECKHUX 3JIEMEHTOB U UX COEAMHEHUM 110 BUBJIMOTEKA IIOK
3 rpynmnam u nepuojam. 3HaueHue 1 https://mMouypoku.pd/
MEPUOJIUYUECKOTO 3aKOHA U CUCTEMBI I'JIOBAJI-JIAB
xumudeckux 3meMentoB J[.M1. Menneneesa B https://globallab.ru/
pa3BUTUU HAYKHU
C . BUBJIMOTEKA ITOK
TPOEHUE BEIIECTBA. XUMHUUYECKas CBA3b, €€
4 BUJIbI, MEXaHU3MbI 00pa30BaHUs 1 https: sy pokisp.
’ N ['JIOBAIJI-JIAB
KOBAJICHTHOM CBsi3U. BosiopoaHas cBs3b https://eloballab.ru/
BaneHTHOCTB. DIIEKTPOOTPULIATEIBHOCTD. BUBJIMOTEKA LIOK
5 Crenens okuciienus. Bemectra 1 https://Monypoku.pd/
MOJIEKYJIIPHOTO U HEMOJIEKYIIPHOIO I'IOBAJI-JIAB
CTPOEHUS https://globallab.ru/
IlonsATHE O AUCTIEPCHBIX CUCTEMAX. bUBJIMOTEKA TIOK
6 HcTuHHbBIC U KOJUIOUIHBIE PACTBOPHI. 1 htps://monypoxu.pd/
['JIOBAIJI-JIAB
MaccoBast 10J1s1 BEIECTBa B pacTBOpeE https:/eloballab.ru/
7 Knaccudukanus 1 HoMeHKIaTypa 1 BUBJIMOTEKA IHOK
HeopraHMJecKuX coequHeHni. I 'eHeTnyueckas https://Mouypoku.pd/

56


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/

CBA3b HCOPraHM4YCCKUX BEUICCTB, Pa3JIMYHBIX
KJIaCCOB

T'JIOBAJI-JIAB
https://globallab.ru/

Knaccudukarus XaMHYECKUX PEaKInii B
HEOPraHUYECKON U OPraHUYECKOU XUMUHU.

BUBJIMOTEKA IIOK
https://Mmonypoku.pd/

HaprDKeHI/Iﬁ MCTAJIJIOB

8 3aKOH COXpaHEHHUS MACChl BEILIECTB; 3aKOH JIOBAJLLJIAE
COXPAaHCHHA U NPCBpAICHUA SHCPIUHU IIPU https://globallab.ru/
XUMHUUYECKUX PEAKLIHIX

BUBJIMOTEKA LHOK

9 Ckopoctb peakiuu. O0paTUMBbIe peaKluu. https://Monypoxu.pd/

XHAMHUYECKOE PAaBHOBECUE I'JIOBAJI-JIAB
https://globallab.ru/
[IpakTuyeckas padora Ne 1. «BnusHue BUBTMOTEKA TIOK

10 a3JMYHBIX (PAKTOPOB Ha CKOPOCTh btps:iistonypokiLpe
P Paxrop p TJIOBAJI-TIAB
XUMUHCCKOU peaKitin» https://globallab.ru/
Onextponautudeckas auccouuanus. [lonsrue BUBJIMOTEKA LIOK

11 o BojopoaHoM rokazatene (pH) pactBopa. https://Monypoku.pd/
Peaxniun nonnoro oomena. ['maponus ['JIOBAJI-JIAB
OPraHUYECKUX U HEOPTAHMYECKHMX BEILECTB https://globallab.ru/
0 BUBJIMOTEKA IHOK

KUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC _

12 eakuuu. [loHsITHE 00 PNIEKTpPONH3E DIPa. i ek
PCAKILHIHL. P TJIOBAJI-JIAB
paciiaBOB U PaCTBOPOB COJIEH https://globallab.ru/

BUBJIMOTEKA LIOK
13 KonTponbnas pabota no pasaeny https://Monypoku.pd/
«TeopeTnyeckne OCHOBBI XUMHU W) ['JIOBAJI-JIAB
https://globallab.ru/
Mertamibl, ux nonoxenue B [leprpoanueckoit
BUBJIMOTEKA ITOK
CUCTEME XUMUUYECKHX 3JIeMeHTOB /JI. 1.
https://Monypoxu.pd/
14 MenneneeBa 1 0COOCHHOCTH CTPOCHHS
06 . ['JIOBAIJI-JIAB
aTomoB. O0mme Guznyeckue CBOMCTBa https://cloballab.ru/
METAJIOB
15 CrutaBbl METAILIOB. DJIEKTPOXUMHUYECKHUH Pl BUBJIMOTEKA ITOK

https://Mmounypoku.pd/
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T'JIOBAJI-JIAB
https://globallab.ru/

XUMHYECKHE CBOMCTBA BAXKHEHIIINX

BUBJIMOTEKA LIOK
https://Monypoxu.pd/

16 METaJlJIOB SHanI/II/I, KaJlni, KaiILLu/m, MarHum, JIOBAJLJIAE
aHIOMI/IHI/II/I) 1 UX COCIMHCHUU https://globallab.ru/
BUBJIMOTEKA 1IOK
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX https://Mounypoku.pd/
COCIMHEHUM I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINMOTEKA 110K
18 XUMHUYECKHE CBOMCTBA IIMHKA, Kele3a U UX https://Monypoxu.pd/
coeqUHEHU I'JIOBAJI-JIAB
https://globallab.ru/
[Tpaktrueckas padora Ne 2. "Pemenue BUBJIMOTEKA TIOK
19 SKCIIEPUMEHTAJILHBIX 327144 10 TEME https://mouypoi. pd/
iy PHMCH! [JIOBAJI-JIAB
«VieTaJlIbD https://globallab.ru/
Hemerannbl, ©X MOI0XKEHHE B BUBJIMOTEKA ITOK
20 [Teproauueckoi cucTeMe XUMHUYECKUX https://Monypoxku.pd/
anemenToB J[. 1. Menaeneesa u T'JIOBAJI-JIAB
0COOEHHOCTH CTPOEHHUS aTOMOB https://globallab.ru/
@ . BUBJIMOTEKA IIOK
M3UYEeCKUe CBOMCTBA HEMETAIIOB.
https://mMonypoku.pd/
21 Annorponusi HeMETaJUIOB (Ha IpuMepe JIOBAJLJIAE
KHCIIOpoAa, cepbl, pochopa u yriepona) https://eloballab.ru/
BUBJIMOTEKA 110K
29 XHUMHUYECKHUE CBOWCTBA I'AJIOTEHOB, CEPBI U UX https://monypoxu.pd/
coeqUHEHU I'JIOBAJI-JIAB
https://globallab.ru/
BUBJINMOTEKA IIOK
23 XuMHUYecKHe CBOMCTBa a30T1a, pochopa u ux https://mMonypoku.pd/
COeUHEHUH I'JIOBAJI-JIAB
https://globallab.ru/
24 XUMHYSCKHE CBOMCTBA YIIIepoaa, KPEMHUS U BUBJIMOTEKA ITIOK
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UX COeIUHEHUN

https://Monypoxu.pd/
T'JIOBAJI-JIAB
https://globallab.ru/

[IpuMmeHeHne BaXXKHENUIIINX HEMETAIUIOB U UX

BUBJIMOTEKA IIOK
https://Monypoku.pd/

25 COCIMHEHUM I'JIOBAJI-JIAB
https://globallab.ru/
O0001IeHHE U cUCTEMATH3AIUS 3HAHUN 110 BUBJIMOTEKA 110K
26 Teme «HemeTanmneny. BerauciieHus mo https://Monypoku.pd/
YpaBHEHUSM XUMUYECKUX PEaKIUH U ['JIOBAJI-JIAB
TEPMOXMMHUUYECKHE PACUETHI https://globallab.ru/
[Tpaktraeckas padora Ne 3. «Pemenue BUBJIMOTERA HOK
27 AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME https://onypoKu.pd/
; . [JIOBAJI-JIAB
Hewmeraer™ https://globallab.ru/
BUBJINMOTEKA 110K
8 KonTponbnas pabora o reMam «MeTamiby https://Monypoku.pd/
n «HemeTammen I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK
29 Heoprannueckue n opraHM4ecKue KUCIOTHI. https://Monypoku.pd/
Heoprannueckue u OpraHM4eCcKue OCHOBAaHHUS I'IOBAJI-JIAB
https://globallab.ru/
AmpoTepHbIE HEOPTaHHYECKHE U BUBJIMOTEKA LIOK
30 OpraHM4ecKue coeIMHeHus. ['eHeTnueckas https://Monypoxku.pd/
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX I'NIOBAJI-JIAB
BEIIIECTB https://globallab.ru/
P o BUBJIMOTEKA I1OK
0JIb XMMHUH B 00€CIIEUEHU U DKOJIOTHUECKOH,
31 HEPTreTUYECKON U MUIIEeBOI 6€30MacHOCTH https://monypokn.p/
> I'JIOBAJI-JIAB
PasBUTHI MC/IITNHBL https://globallab.ru/
I BUBJIMOTEKA 1IOK
pencraBiieHus: 00 0OUMX HAYYHBIX
32 MPUHIUIAX TPOMBIIIEHHOTO MOTYYEHHUS https://momypor.pd/
. T'JIOBAJI-JIAB
BAKHCHUIIMX BEIICCTB https:/globallab.ru/
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Yenosek B MUPE BEUICCTB U MAaTCPHUATIOB

BUBJIMOTEKA IIOK

https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
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XUMHUS U 310POBbE YEIOBEKA

BUBJIMOTEKA ITOK

https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 0o1ero 00pa3oBaHus

1

TeopeTrueckre OCHOBbI OPraHMuYeCKON XUMUU

1.1

ChopMUpOBaHHOCTD MPEICTABICHUH O XHMHYECKOH COCTaBIISIONICH
CCTGCTBGHHOHaytIHOﬁ KapTUHbBI MHpa, POJIHM XHUMHU B IO3HAHUH
SBJICHUW TPUPOAbl, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHON TIPaMOTHOCTH, HEOOXOAMMON ISt
pelleHrsT MPaKTHUYECKHX 3a/ad M OSKOJIOTUYECKH OOOCHOBAHHOIO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJAHON Ccpefie

1.2

Brmanenne cucteMoll XHMHYECKMX 3HAaHMHM, KOTOpas BKIIOYACT:
OCHOBOIIOJIaTraroIe MIOHATUSA (Monekymna, BaJICHTHOCTb,
3JEKTPOOTPULIATENILHOCTh, CTENEHb OKHCJIEHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIIPHBIA OOBEM, YIJIEPOAHBIA CKEJeT,
GyHKIMOHANbHAS ~ TpyINNa,  pajauKal,  HW30Mepus,  HU30MEpbI,
TOMOJIOTMUECKUI psiA, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- U
a30TCO/EpIKalle COEIUHEHUs,, OMOJIOTMYECKH aKTHUBHBIE BEIIECTBA
(yryieBoapl, KUpbl, OEIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUs); TEOPHUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHMsI opraHumdeckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XHMHHU, (PAKTOJIOTHUECKHE
CBEJCHMSI O CBOMCTBax, COCTaBe, IMOJY4eHHMM U 0Oe301acHOM
UCIIOJIb30BAaHUM Ba)KHEMIIMX HEOPraHMYECKUMX M  OPraHUYECKHX
BEIIECTB B OBITY M MPAKTHUYECKON IESTEIbHOCTH YEJI0BEKa

1.3

ChopMUPOBaHHOCT YMEHHMH BBIBIATH XapaKTEpHbIE MPHU3HAKU
IIOHATUM,  yCTaHABIMBATh  MX  B3aUMOCBA3b,  HCIIOJIB30BaTh
COOTBETCTBYIOIIME IOHATHS INPU OINHUCAHUM COCTaBa, CTPOCHUS U
IIPEBPALICHU I OPTaHUYECKUX COCIMHEHUN

1.4

c(OpPMHPOBAHHOCTh YMEHHI HCIIOIH30BATH XUMUYECKYI0 CHMBOJHUKY
IUISL  COCTABIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHoOi) (opmMyn oOpraHMYECKHMX BEIIECTB U YpaBHEHHUH
XHUMHYECKUX PEAKIIUi, U3TOTABINBATh MOJICIIH MOJICKYJI OPTaHUYECKUX
BCIICCTB JIA HUIJUIIOCTPAMU HX XUMHUYCCKOr0 M IMPOCTPAHCTBCHHOIO
CTpOEHUS

1.5

CdhopMHupoBaHHOCTH ~ yMEHUM  YCTaHaBIMBaTh MPUHAAIE)KHOCTH
HU3YYCHHBIX OPraHUYCCKUX BCHICCTB IO HUX COCTaBy U CTPOCHUIO K
ompenen€HHOMY Kiaccy (Tpynme) CoenuHeHWH (yTieBOIOPOIBI,
KHUCIIOPOA ¥ a30TCOJEPIKAIINE COCIAUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCJMHCHHMS), JaBaTh MM  Ha3BaHUS IO CHCTEMAaTHYCCKOU
HoMmeHkiatype (IUPAC)

1.5

CdhopMupoBaHHOCTH YMEHUSI OMpPENEATh BUIbl XUMUUECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OMHAPHBIC U KPaTHBIC)

1.6

ChopMUPOBaHHOCT  YMEHHUS TNPUMEHSTH: IOJIOKEHUS TEOpUHU
cTpoeHus: opranndeckux BemecTB A.M. bytneposa mis oObsicHeHUs
3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; 3aKOH
COXPaHEHMS MacChl BEIIECTB




YrieBoaopoasl. Kucnoponconepxamme u a30TCoJIepKAIIHE
OpraHMYecKue CoeIMHEHUs. BhICOKOMOJIEKYISIpHBIE COSAMHEHUS

2.1

ChopMupoBaHHOCTb yMEHUM TPUBOJUTH TpPUBHAIBHBIE Ha3BaAHUS
OTJICTbHBIX OPraHWYECKUX BEIIeCTB (ATUIICH, MPOMUJICH, alleTUJIEH,
STUJICHTJIMKOJb, TIAUIEPUH, (eHon, GopManbIeTU I, aneTalbIeTHI,
MypaBbUHAsl KHUCIOTA, YKCyCHas KHCIOTa, OJICMHOBAas KHCIOTA,
CTeapuHOBas KHCIIOTa, TIIIOKO3a, (PYKTO3a, Kpaxmaj, IeUTi03a,
TJIMITHAH)

2.2

ChopMHpOBaHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHUE,
¢u3nYecKue W XUMHUYECKHE CBOWCTBA THITMYHBIX IPEICTABUTEICH
pa3IUYHBIX KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, 3TaH, HTHIICH,
MPOIMJICH, aleTwIeH, OyramueH-1,3, merwnOyramueH-1,3, OeHzodn,
METaHOJI, 3TAaHOJI, THJICHIJIMKOJIb, MIMIEPUH, (PEHOJ, aleTaabIer I,
MypaBbHHAS M YKCYCHAs KHCJIOTBI, TJIFOKO3a, KpaxMall, IeJUTF0JI03a,
aMHHOYKCYCHAasl KHCJIOTa)

23

ChopMupoBaHHOCTh yMEHHUSI WILTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXAY  THUINWYHBIMH  IPEACTABUTEIAMU  PA3JIMYHBIX  KJIACCOB
OPraHUYEeCKUX BEILECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMUUYECKUX
peaKIHii ¢ UCTIOTH30BAHNEM CTPYKTYPHBIX (hopMyT

24

CdhopmupoBaHHOCTD YMEHUS XapaKTepU30BaTh UCTOYHUKHU
YTIIEBOJIOPOTHOTO CHIPhs (He(pTh, MPUPOIHBIIA Ta3, YTOJb), CIIOCOOBI UX
nepepadOTKU ¥ MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB MepepaboTKu

XUMUA 1 KU3Hb. PacuyéThl

3.1

CdhopMupoBaHHOCTH YMEHUH BIAJCTh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METOJaX Hay4YHOTrO MO3HAHUS, UCIOJIb3YEMbIX B XUMUH MPU U3YUCHUU
BEIIECTB M XUMHYECKHUX SBJICHUN (HaOmoaeHue, uW3MEpeHue,
JKCIIEPUMEHT, MOJIETUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMHYECKHE 3HAHMSA I NOPUHATHS pElIeHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYALIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM

3.2

CdhopmupoBaHHOCTH yMEHUH COONIOATh TpaBUiia MOJIb30BaHUS
XUMHUYECKON MOCyNI0i | JIabopaTOPHBIM OOOPYIOBAHHEM, a TAKKe
MpaBuiia OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
110 BBIITOJITHCHHUIO na60paT0pHHx XUMHUYCCKHUX OIIBITOB
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CdhopMuUpOBaHHOCTh YMEHHH TUIAHUPOBAThH U BBITIOIHITh XHMHUECKUAN
SKCIEPUMEHT (MPEBPAIICHUS OPrAaHNYECKUX BEIIECTB MTPU HArPEBaHUH,
MOJIy4eHHE ITUJICHA U U3yUeHHUE €Tr0 CBOICTB, KAUECTBEHHBIE PEeaKI[UU
OpraHMYECKHX BEILECTB, JeHaTypanus OelKOB MpH HarpeBaHuH,
[[BETHBIC pEaKIMu OEKOB) B COOTBETCTBUM C TPaBUIAMU TEXHHUKHU
0e30macHOCTH TIpU OOpaIieHWH C BEIIECTBAMH M JIa0OPaTOPHBIM
OGOpyHOBaHI/IeM; OpCACTaBIATH PE3YyJIbTAaThL XUMHUYECKOI'O
JKCIIEpUMEHTa B (OpME 3amUCH YpPaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMpPOBATh BHIBOJIBI HA OCHOBE STHX PE3YJIbTAaTOB

3.4

CdhopmupoBaHHOCTH YMEHHI MPOBOIUTH BBIYUCIICHUS [0 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOTO BEIECTBA WIU
MPOJYKTA pPeaKIuu Mo U3BECTHBIM Macce, 00BEMY, KOTHUECTBY OJHOTO
M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIHH)

3.5

CdhopmupoBaHHOCTH YMEHHUM KPUTHYECKU aHaJU3UpPOBATH
XUMHUUYECKYI0 HH(GOPMAIUIO, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB
(cpeacTBa MaccoBoi MH(opMaIuu, ceTh MHTEpHET M ApyTHEe)




3.6

ChopMHupOBaHHOCTh yMEHUH COONIOJIATh TIPAaBHJIA DKOJOTHYCCKU
11eJ1IeCO00pa3HOro TOBEACHUSI B OBITY M TPYIOBOH JAEATENbHOCTH B
LEJAX COXPAaHEHMsS CBOErO 3J0pOBbS M OKPYKAKOUIEH NPUPOIHOU
Cpellpl, OCO3HaBaTh ONACHOCTb BO3ICHCTBHS Ha JXUBBIE OpraHU3MBbI
onpenenéHme OpPraHNM4YeCCKHUX BCHICCTB, ITOHHMAasa CMBICII ITOKAa3aTEIA
I[TAK (mpenenbHO JOMYCTUMOW KOHLEHTPALMK), TOACHATH Ha
npuMepax CcrnocoObl YMEHBUICHHS U MPENOTBPALICHUS HUX BPEIHOTO
BO3JCHCTBUS HA OPraHU3M YeJIOoBeKa

11 KJIACC

Koa
MPOBEPSIEMOT0
pe3yJabTaTa

IIpoBepsiemble npeaMeTHDbIE Pe3yJbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOI NMPOrpaMMbl CpeHero 001ero 00pa3oBaHusA

1

Teopernueckne OCHOBBI XUMHUHU

1.1

Bnanenue cucreMol XUMHYECKMX 3HAaHMM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOIIME  TOHATHS  (XUMUYECKUH  DJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-3TEKTPOHHBIE OpOUTAIN ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKMCJIEHHS, XUMHUYECKasA CBSA3b, MOJIb, MOJISIDHAs Macca, MOJSPHBII
00BEM, KpHCTAIIMYecKass pemeéTka, THUIBl XUMUYECKUX peaKlui
(OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U JHAOTEPMUUYECKHUE,
peakiuuu MOHHOTO OOMEHa), pacTBOP, AJEKTPOIUTHI, HEAIEKTPOIUTHI,
BJIEKTPOJIUTAYECKAST JAUCCOUMAIMS, OKHCIUTENb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHUYECKON peakii, XHMUYECKOEe PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHS JIEKTPOIUTUUECKON Aucconuanuu, [lepuoamaeckmit
3akoH /[.M. Menzaeneena, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XUMHH, (PAKTOIOTHUYECKUE CBEJIEHHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUU H OE30MaCHOM HCIOJIb30BAHUU BAKHEUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JEATEIbHOCTH
YeJI0BEKa

1.2

ChopMHpOBaHHOCTH YMEHUW BBIBISTH XapaKTE€pHbIE TMPU3HAKUA H
B3aMMOCBSI3b H3YyUYEHHBIX TMOHSTHH, MPUMEHSITh COOTBETCTBYIOIINE
MNOHSATHS TPU ONUCAHUM CTPOCHHS M CBOWCTB HEOPTraHUYECKUX
BEIIECTB M WX TMPEBPALICHUN; BBIIBISATH B3aHMMOCBS3b XUMUUYECKUX
3HaHUI c MOHATUSAMU u peICTaBICHUSIMU OpyTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnagenne OCHOBHBIMM METOJAMM HAay4HOI'O IIO3HAHUS BEILIECTB M
XUMUYECKUX sIBIEHUN (HaOiioleHue, W3MEpEeHHE, OSKCIEPUMEHT,
MOJICJTUPOBAHKE)

1.4

ChopMHUPOBAaHHOCTh YMEHHH ONPEICIISITh BAJICHTHOCTh W CTCIICHb
OKHCJICHUA XHUMHWYCCKUX OJICMCHTOB B COCIUHCHHUAX PAZJIAYHOI'O
COCTaBa, BHJI XUMHYCCKOH  CBA3M  (KOBaJCHTHas, HWOHHA,
MeTaJUIMYeCKasi, BOJOPOIHASI) B COCTUHEHUSX, TUIT KPUCTALTMICCKOM
PEIIETKM KOHKPETHOTO BEIECTBA (aTOMHAs, MOJCKYJIIpHas, HOHHASI,
MeTaJUTHIeCKas)

1.5

ChopMupoBaHHOCTH YMEHHI OMpPENENSITh XapaKTep Cpelbl B BOTHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUM

1.6

ChopMHUPOBAHHOCTL  YMEHHUS  KJIAacCH(UIMPOBATL  XHMHUYECKHE




peaKkIuu Mo Pa3IMYHbIM MPU3HAKAM (YHCIIY U COCTaBY PEarupyrommx
BEIIECTB, TEMIOBOMY »J(G(dEeKTy peakiuu, H3MEHEHUIO CTeleHen
OKHUCIIGHHS ~ DJIEMEHTOB,  OOpaTMMOCTH  pPEaKIHH,  YYacCTHUIO
KaTajau3aTropa)

1.7

ChopMHUpOBAaHHOCTh YMEHHH COCTaBISATH YpaBHEHUS] PEAKIIUM
pPa3JIMUHBIX THUIIOB, IOJHBIE U COKPAIIEHHBIE YpPaBHEHMS peakIui
MOHHOTO OOMEHa, YUYUThIBAsl YCIOBHS, IPU KOTOPBIX 3TH PEAKIIHHU UIYT
JI0 KOHIIa

1.8

ChopMupoBaHHOCTH YMEHUM MPOBOJUTH PEaKIUU, TOITBEPKIAIOIHIE
KQU4eCTBEHHBI  COCTaB PpAa3IMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacno3HaBaTh OMNBITHBIM MYTEM HOHBI, NMPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpaxX HEOPTaHMYECKUX BEIICCTB

1.9

ChopMupOBaHHOCTh YMEHHUI PacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX peakuuit IIOCPECTBOM COCTaBJICHUS
9JIEKTPOHHOIO OanaHca HTUX PeaKIHii

1.10

ChopMHUpPOBAaHHOCTh YMEHHH OOBSCHITH 3aBHCUMOCTH CKOPOCTH
XUMUYECKOM peakIMu OT Pa3IndHbIX (haKTOPOB

1.11

ChopMHpPOBAaHHOCTh YMEHUH  OOBACHATH  XapakTep CMEIICHHS
XUMHUYCCKOI0 paBHOBECCHUA B 3aBUCUMOCTHU OT BHCIIHETO BO3I[CI>1CTBH$I
(mpuaIun Jle Ilarenne)

O61ua>1 N HCOPraHMYCCKasd XUMUA

2.1

ChopmMupoBaHHOCTH YMEHHH pacKkpbiBaTh CMBICT [leprogudeckoro
3aKoHa J.. Menneneena u JEMOHCTPUPOBATH ero
CHUCTEMATHU3UPYIONIYI0, OOBSCHUTEIBHYI0O U  IPOTHOCTHYECKYIO
byHKIIUU

2.2

ChopMHupoBaHHOCTh YMEHUN XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUUYECKUX 3jemMeHToB 1—4 mnepuonoB Ilepuoanmueckoit
CUCTEMbl XuUMHUYeckux »dyemeHtoB J[[.M. MenzaeneeBa, ucCMIob3ys
MOHATUS «S-, p-, d-DIEKTPOHHbIE OpOUTANN», «IHEPreTHUECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  H3MCHCHHUS  CBOWMCTB
XUMHMYECKUX 3JIEMEHTOB U UX COCIUHEHHUH MO MEepUoAaM U rpymmam
Ileprognyueckoi cucTeMbl XuMHYeCKHX d1eMeHToB .. MeHnneneeBa
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ChopMupoBaHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEUIECTB PA3ITMYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHUE  TCHETUYECKOM  CBS3M  MEXIY
HEOPraHMYEeCKMMHM  BEIIeCTBAMU € IIOMOLIbI0  ypaBHEHHUM
COOTBETCTBYIOIIMX XUMHYECKUX PEaKINi

24

ChopMupoBaHHOCT, ~ yMEHUW  YCTaHaBIWBATh IPUHAJICKHOCTH
HEOPraHMYECKUX BEIIECTB [0 UX COCTaBY K OINpPEIEIEHHOMY Kiaccy
(rpymnme) coenmuHeHU (IPOCThIC BEIIECTBA — METAJUIBl M HEMETAILIBI,
OKCHJIbl, OCHOBAHUSI, KUCJIOTHI, aM(OTEpHbIE THPOKCH/IBI, COIIH)

2.5

ChopMupoBaHHOCTH YMEHHH HMCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIHUKY
JUI1  COCTaBI€HMsI (OPMYJ BEIIECTB M YPAaBHEHHH XUMHYECKHX
peakuuii, cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBnaibHble
Ha3BaHUsl OTJEJIbHBIX HEOPraHWYECKUX BelIeCTB (yrapHblil ras,
YIJEKUCIBI ra3, aMMHak, raméHas H3BECTh, HerameéHas H3BECTb,
NUThEBast COJIa, MUPHUT U APYTHE)

2.6

CdhopMHPOBAaHHOCTE YMEHUM XapaKTepu30BaTh (OMHCEHIBATH) OOIIME




XUMHUYECKHE CBOMCTBA HCOPraHMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
IMOATBEPIKIAATH CyHICCTBOBAHUEC TeHETUYECKOU CBA3H MCKIY
HCOPraHNYCCKUMU BCIICCTBaAMH C IIOMOIIBIO ypaBHeHI/IfI
COOTBCTCTBYIOIIUX XMMHUYCCKUX peaxunﬁ

2.7

ChopMHUpOBaHHOCTh YMEHUN TIJIAHUPOBATH U BBIMOJHATh XUMHYECKUN
JKCIEPUMEHT (Pa3lokKEeHUE IEepOKCHUIa BOAOpPOJa B IPUCYTCTBUHU
KaTajn3aTopa, OIpEIeIeHUE Cpelbl paCTBOPOB BEILECTB C ITOMOILBIO
YHUBEPCALHOTO HWHINUKATOPA, BIUSHUE PAa3IMYHBIX (AKTOpPOB Ha
CKOPOCTh XMMHYECKOM peakIuu, peakuuu HOHHOro oOMeHa,
Ka4yeCTBEHHBIE PEaKIuy Ha CyNb(haT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHMS, PELIEHHUE DKCIIEPUMEHTAJBHBIX 3aJa4 IO TeMaM
«Metamibe» u «Hemetamwibn) B COOTBETCTBUU C MPABHIIAMHU TEXHUKU
0e30MacHOCTH MpU OOpaIllEeHMH C BELIECTBAMU M JIabOpPaTOPHBIM
00opy10BaHUEM; IIPEJCTABIATh pe3yabpTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3aluCH YPaBHEHHUH COOTBETCTBYIOLIMX
peakuuii U GopMyIUpPOBaTh BbIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB

2.8

CdhopMupoBaHHOCTH YMEHHI COONMIOATh TMpaBuia IOJTH30BAHUS
XUMHYECKON TOCY/I0OM M J1abopaTOpHBIM 00O0pYy/IOBaHHWEM, a TaKkKe
npaBmia 0OpalIeHus ¢ BEIIeCTBAMH B COOTBETCTBUH C MHCTPYKIUSIMHU
10 BHIMOJHEHUIO Ja00PaTOPHBIX XUMUYECKUX OMBITOB

2.9

CbhopMupoBaHHOCTE ~ YMEHUH  XapakTepHU30BaTh  XHMHUYECKUE
IPOLIECCHI, JIeKAIINEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS! CEpHOU
KHCJIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTH MPEJCTABICHUH 00
OoOIMX HAy4YHBIX TNPUHIMIIAX M  OKOJOTHUYECKUX MpodieMax
XHUMHYECKOTO MMPOU3BOACTBA

XUMHS U KU3HBb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUU B I[O3HAHUHU
SBICHUM TIPUPOJb, B (OPMHUPOBAHHH MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOW st
pemieHus TPaKTHYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBbIO M ITPUPOJIHON cpelie

3.2

CdhopmupoBaHHOCTH YMEHUU KPUTHUYECKHU aHaJIM3UPOBATH
XUMUYECKYI0 HH(QOpPMAIMIO, TMOJIYy4YaeMyl M3 Pa3HbIX HCTOYHHKOB
(cpeacTBa MacCcOBOM KOMMYHHKAIIMH, CeTh HTEpHET U ApyrHe)

3.3

ChopMupoBaHHOCT yMEHHMH coONMOJaTh MpaBUiIa HSKOJIOTHYECKU
LeJIecO00pa3HOro MOBEJIEHUsI B OBITY M TPYAOBOM AESITEIBHOCTH B
[EeNAX COXPAHEHHsS CBOErO 3[0POBbS M OKPY)KAIOLIEH NpUPOIHOM
cpensl

3.4

OCOBHaBaTL OIIACHOCTb BO3I[CI>1CTBPIH Ha JKHUBBIC OpFaHI/I3MBI
ONpeNeIEHHBIX BEMIECTB, MOHMMAs cMbIich nokaszarens [IIK, noscHsaTs
Ha MpUMeEpax CrocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa

3.5

CdhopmMupoBaHHOCTH YMEHHI IIPOBOJIUTH BBIUMCIICHUS c
UCIIOJIb30BAHUEM TIOHSATHSI «MaccoBas OJs BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHMM Ta30B MpPU XUMHUUYECKHX PEaKIUAX, MacChl
BEILECTBA UM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYAacTBYIOLIMX B pPEAKIMH BEIIECTB,
TemnoBoro 3ddexra peakium Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI




BEIIIECTB, IIPEBPAIICHUS M COXPaHSHUS DYHEPTHHU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TCOpCTI/I‘IeCKI/Ie OCHOBBEI OpFaHquCKOﬁ XHUMHH

1.1

[IpeameT opraHmdeckod XUMUH: €€ BOSHHKHOBEHHE, PA3BUTHE M 3HAYCHUE B
MOJYYEHUH HOBBIX BEIECTB M MaTepuanoB. Teopus CTPOCHUS OPTraHUYECKUX
coequHeHn A.M. bytnepoBa, €€ 0CHOBHBIC TTOJIOKCHUSI

1.2

CrpykTypHble (OpPMYJIBI OpPraHMYECKUX BELIECTB. [ omoorus, u3OMepHs.
XUMHYECKasi CBS3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIE W KpaTHBIC
cBsizu. [Ipencrasnenue o kaaccuUKaIMU OPraHMYECKUX BEIIECTB

1.3

HomenknaTtypa opranMueckux COeIMHEHHH (cucTeMaTH4ecKas) U TPUBUAIbHbBIE
Ha3BaHMs BAKHEHUINX NPECTABUTENIEH KJIACCOB OPraHUYECKUX BEILECTB

YrieBoaopoasl

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH psia. MeTaH 1 3TaH — mpocTenIme
MPEJACTABUTENN alKaHOB: (U3HUYECKHE U XHUMHUUYECKHE CBOMCTBA (peakiuu
3aMEIICHUs U TOPEHUsI), HAXO0XKJICHUE B MMPUPOJIS, TOTYUYCHUE U MPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKHH psAll. DTUIECH W MNPOMUJIEH —
MPOCTEHINE TPEJCTaBUTENIN aJKEHOB: (DU3MUECKHE W XMMHUYECKHE CBOMCTBA
(peakuu TUIPUPOBAHUS, TaJIOTCHUPOBAHUS, TUIAPATALMH, OKHCICHUS H
HOJ'II/IMC‘pI/ISaIH/II/I), IMOJYYCHHEC U IPUMCHCHHC
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Ankaguensl: Oyrtaauen-1,3 u wmetunOyranueH-1,3: cTpoeHue, BaxkHeilme
XUMHMUYECKHE CBOMCTBA (peakius monumepusamnuu). [lomyyeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHbI
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AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHMYECKUHN pAl. ALETHIICH —
MPOCTEUIINI TpeACTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (u3ndYecKkue u
XUMHMYECKHE CBOMCTBA (peaKMU TUAPUPOBAHHUS, TaJIOTEHUPOBAHUS, THAPATALINH,
TOpEeHUs1), MOTyYeHUE U MPUMEHEHHE

2.5

Apenbl. benson: cocra, crpoeHue, (usnueckne M XUMHUYECKHE CBOWCTBA
(peaxiuy raJoreHuPOBaHUs 1 HUTPOBAHUS), TIOJIyYeHHE U IpUMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (U3MUECKHe ¥ XUMHYECKHE CBOMCTBa (peakiuu
raJoOreHUpOBaHUS W HUTPOBAHUSA), TONYyYCHHE W NpPUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTndeckas CBs3b MEXIAy YIVIEBOAOPOJAMM, NPHUHAMICKAIUMH K
pa3IMYHBIM KJIaccam

2.6

[IpuponHbie HCTOYHUKHU YTAEBOAOPOI0B. [IpupoaHbIii ra3 u nomyTHbIE HEPTIHBIE
ra3sl. Hed1p u €€ mpoucxoxaenue. CriocoObl nepepaboTKu He(TH: MEPEroHKa,
KPEKHUHI (TepMHYECKHUH, KaTaauTudeckuil), nuponaus. [IpoaykTsl nepepaboTku
He(TH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yrois u
MIPOIYKTHI €r0 MepepaboTKH

Kucnopojicogepaiie opraHuuecKue COeIMHEHUS

3.1

[IpenenbHble OJHOATOMHBIC CIUPTHL. METaHOJ M ATAHOJ: CTPOCHHE, PU3MIECKUE
U XUMHYECKHE cBoiicTBa  (peakiuu C  aKTUBHBIMH  MeETaJlIaMH,
raJIOTeHOBOJIOPOJaMHU, TOPEHHE), TpPHUMEHEHHE. BOMOpOIHBIE CBS3M MEXIY
MOJIEKyJIaMH COUPTOB. JleficTBME MeTaHOJa M ATAHOJIA HA OPraHU3M YEJOBEKa.
MHoOroaTOMHBIE CIIUPTHL. ITUICHIINKONIb U TIIULEPUH: CTPOCHUE, (PU3UIECKUEe U
XUMHUYECKHUE CBOMCTBa (B3aMMOJEWCTBHME CO IIEJOYHBIMHU  METaJIaMH,
KauyeCTBEHHAsl peaKIMs Ha MHOIOATOMHBEIE cOUPTHI). JlelcTBHE Ha OPraHHu3M




YCJIOBCKA. H‘pI/IMeHCHI/Ie TN CprHa U OTUJICHITIMKOJIA

3.2

@deHON: CTPOGHHE MOJEKYNbl, (HU3MYecKue ¢ XUMHYECKHE CBOICTBa.
ToxcuunocTth penona. Ilpumenenne dherora
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Anprerunbl U KeToHbl. Dopmanbaeru, aleraibAeTHa: CTpoeHue, Pu3ndecKue u
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKWUCIECHUS] M BOCCTAHOBJICHUS, KaUeCTBCHHBIC
peakiuu), NOJIy4YeHUE U IPUMEHEHUE
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OnHOOCHOBHBIE TpenebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHas U yKCyCHas
KHCJIOTBL: CTPOCHUE, (PU3HMUECKUE I XUMHUUECKHE CBOMCTBA (CBOWCTBA, OOIIME IS
Kjlacca KHCIOT, peakuus dSTepudukanuu), TMOJIy4eHHe ¢ IpPUMEHEHUE.
CreaprHOBast M OJICMHOBAsE KUCIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, KX MOIOIIEE NeiCTBIE

3.5

CrnoxHble 3Pl KaK MPOW3BOJIHBIC KAPOOHOBBIX KHCIOT. [ MAPOIN3 CIONKHBIX
a¢upos. Kupsel. ['maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib
KHUPOB

3.6

YrneBonsl: cocTaB, KaacCU(pUKAIUS YIIeBOIOB (MOHO-, AU- U TOJHCAXapHUIbI).
['mroko3a — mpocTedmmii MOHOCaxapwa: OCOOCHHOCTH CTPOCHHS MOJICKYJIHI,
(u3nYecKue 1 XUMUUYECKHE CBOICTBA (B3auMoeiicTBue ¢ ruapokcuaom meau( Il),
OKHCIICHHE aMMHa4YHbIM pPAacTBOpOM oOkcuaa cepebpa(l), BoccTaHoBieHHE,
OpO’KEeHHE TIIOKO3bl), HaXOXKJEHHWE B MPHUPOJE, MPUMEHEHHE, OuoIormueckas
ponb. ®otocunTe3. OpykTo3a Kak U30Mep TIIIOKO3bl. KpaxMai u 1euIto103a KaKk
npupoaHbie noauMmepbl. CTpoeHHe Kpaxmana M HeJuTrosio3bl. dusnueckue u
XMMHUYECKHEe CBOMCTBA KpaxMaa (THAPOJIN3, KAUeCTBEHHAs PEakitsi C HOJI0M)

ASOTCO,[[ep)KaH_II/IC OpPraHu4YCCKUC COCAMHCHU A

4.1

AMUHOKHCIIOTBHI Kak aM(OTEepHbIE OpraHMYEcKHe coequHeHUsd. Puznueckue u
XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpHuMepe IMIMHA). buomormueckoe
3HA4eHUEe aMMHOKHUCIIOT. IlenTu sl

4.2

benku kak npupOIHBIE BBICOKOMOJICKYISpHbIE coeauHeHusd. [lepBuunas,
BTOpUYHAs M TpPEeTUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB:
THIPOJIU3, JCHATYpAIlsl, KAYeCTBCHHBIC PEaKIIMU Ha OCIKH

BI)ICOKOMOJ'IGKYJIHDHBIG COCAMHCHUA

5.1

OCHOBHBIC MOHSATHS XHMHH BBICOKOMOIJICKYJISIPHBIX COGHHHGHHﬁI MOHOMCEDP,
IMOJIMMEDP, CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIUMCPU3ALINH, CPEOAHAA MOJICKYJISIPHAA
macca. OCHOBHEIC MCTOZbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/'I —
IIOJIMMCPpHU3ALHA U ITOJUKOHACHCAIIH

5.2

DKCIepUMEHTaIbHbIE METOAbl M3YyYECHHUS BEIIECTB M HX MPEBpaALICHUN:
03HAKOMJICHUE C 00pa3iiaMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIacTMacce,
KayaykoB. [lorydeHne CHHTETHYSCKOTO KayuyKa B PEe3UHEL

11 KJJACC

Koa

HpOBepﬂeMbIﬁ JJACMECHT COACPKAHUA

1

TCO]Z)CTI/I‘I€CKI/IC OCHOBBI XMMHNHU

1.1

XuMuueckuil aemMeHT. AToM. Sapo atromMa, U30TOMbl. DJIEKTpOHHAs 000JI0UKa.
DHepreTHYecKue YPOBHU, MMOAYPOBHH. ATOMHEIC OpOHTAIH, S-, P-, d-DTIEMEHTEI.
Oco0eHHOCTH pacIipeieNieHUs YIEKTPOHOB MO OpOUTAISIM B aTOMax 3JE€MEHTOB
MEePBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOH(PUTYpAIIUs aTOMOB

1.2

Ilepuonuuecknii 3akoH u [lepronnueckas cucrema XxumMuyeckux aneMmeHTos .M.
Menpaeneea. Csa3p mepuoanyeckoro 3akoHa u Ilepuoanueckol CHCTEMBI




XxuMHu4deckux 3ieMeHToB (.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHMsI CBOMCTB XHMMUYECKHX OJJIEMEHTOB U
06pa3yeMHx HMHU TIPOCTBIX M CJIOXKHBIX BCUHICCTB MO TI'pyHninamM H IIECpUOTaaM.
3HauYeHHE NIEPUOIMYECKOTO 3aKOHA B Pa3BUTUU HAYKU

1.3

Crpoenue BemiecTBa. XHMHUYECKas CBsSI3b. BHIBI XUMHYECKOW  CBSI3U
(koBaJeHTHAsl HEMOJsipHAs W TMOJsApHas, HOHHAs, MeTajuyeckas). VoHBL
KaTUOHBI M1 aHUOHBI. MeXxaHu3Mbl 00pa30BaHUs KOBAJICHTHON XMMUYECKOU CBSI3U
(oOMeHHBII U TOHOPHO-aKIIENTOPHBIH). BogopoaHas cBsi3b

1.4

BamenTHOCTE. :‘)HeKTpOOTpI/IHaTeJIBHOCTI). CreneHb OKMCIICHHS

1.5

BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEILECTBA. THUIbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOICTBa
BEIIECTB OT THUNA KpUCTaUIMuecKoW pemérku. [loHsTHe O aUCHEpCHBIX
cucremax. VIcTUHHBIE W KOJUIOMJIHBIE pacTBOpbL. MaccoBasi J0Jsl BEILLECTBA B
pacTBope

1.6

Knaccudukanus Heoprannueckux coeAnHeHni. HomeHkatypa HeopraHuueckux
BEIIECTB

1.7

XuMH4eckKas peaKLus. Knaccudpukamuss  XUMUYECKHX  peakuuid B
HEOPraHUYECKOW U OPraHUYECKON XMMHUU. 3aKOH COXPaHEHHUs MacChl BEIIECTB,
3aKOH COXpPAaHEHMS U IPEBPAILCHHS SHEPTUH MPU XUMHUYECKUX PEaAKIUAX

1.8

CKOpOCTh peakiinu, €€ 3aBUCHMOCTh OT Pa3JIUYHbBIX (PaKTOpOB

1.9

OOpatumble peakuuu. XuMU4yeckoe paBHOBecue. DakTophl, BIMSIONIME Ha
cocTosiHME XuMHuyeckoro paBHosecus. [Ipunnun Jle [laTense

1.10

DnekTponuTHueckas aucconnanus. CuibHbIe W cladble dekTposnThl. Cpena
BOIHBIX paCTBOpOB BCIICCTB:. KUCJ1asd, HeﬁTpaJ’IBHaﬂ, mICJIOYHasl. PeaKHI/II/I HOHHOTI'O
oOmeHa

1.11

OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC pCaKkinu

Heopranuueckas xumust

2.1

Hemeranmnsl. [lonoxenue HemeTaioB B [lepuoanueckoi cucTeMe XUMUYECKHUX
anemenToB /.M. MenneneeBa u ocobeHHOCTH cTpoeHHsl aToMoB. Dusnyeckue
CBOICTBa HEMETAJUIOB. AJUTOTPOTHS HEMETAJIOB (Ha MPUMEPE KUCIIOPOoa, CEPHI,
dbocdopa u yriiepoaa)

2.2

XUMHUYECKHE CBOMCTBA BaXXHEUINMX HEMETAUIOB (TaJlOTEHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHUs) HM  HX  COCIMHEHUH  (OKCHIOB,
KHCIIOPOACOACP AINUX KHCIIOT, BOJIOPOIHBIX coenuHeHwuid). [IpumeHeHue
BOKHCUIIMX HEMETAJUIOB M UX COCIMHEHUI

2.3

Meramnsl. Ilomoxxenne wmeramioB B [lepmoanueckoil cucTeMe XHMHUYECKHX
sanemenToB [I.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI04YEK
aToMoB MeTayioB. Ob0mue ¢uzndeckue cBoiicTBa MeTaioB. CrtaBsl METAJIOB.
ONEKTPOXUMHUUECKUN ST HAPSHKEHUM METAJIIOB
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XUMHUYECKHE CBOWCTBA BaXHEWININX METAUIOB (HATPUM, Kaauid, KaJbIIUMH,
MarHuu, aJlOMUHUNA, [UHK, XpOM, *KeJIe30, Mellb) U UX coeauHenuil. Ooume
CII0COOBI MoJTyYeHHs MeTauioB. [IpuMeHeHne METaJIJI0B B OBITY U TEXHUKE

2.5

I'eneTndeckas CBI3b HCOPraHM4CCKUX BCUICCTB, MIPUHAMICKAINUX K PA3JIMYHBIM
KJjiacCaM

XUMUA U KU3HD

3.1

Ponp xmmum B oOecrnedeHUM BKOJIOFI/IIICCKOI‘;I, BHCpreTH‘{eCKOﬁ u HI/IIJ_ICBOI\/’I
6C3OHaCHOCTI/I, Pa3BUTUHN MCIHUIUHEIL IlonsTue o HAay4YHBIX METOJaX ITO3HAHUA




BCIICCTB U XUMHWYCCKHUX peaKHI/Iﬁ

[IpencraBnenuss 00 OOUMIX HAYYHBIX MPUHIIUINAX MPOMBIILICHHOTO MOJIYYECHHS
BAKHEUIIMX BelEecTB. UeloBEeK B MUPE BEIIECTB U MAaTEPUAJIOB: BaKHEUIIUE

3.2 CTpPOUTEIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKd, CTEKIIO,
KE€paMHuKa, MaTCpuaJbl 4 3JICKTPOHUKH, HAHOMATCPHUAJIBI, OPTaHUYCCKHE U
MUHEpaTbHbBIE YIOOPESHHUSI
XuMHUsT W 3/I0pOBbE UEJIOBEKA: TMpaBHJIa HCIIOJIB30BaHUS JIEKAPCTBECHHBIX

33 MpenapaToB, IpaBuiia 6€30MaCHOTO HCIIOIB30BAHUS MTPENapaTOB OBITOBOM XUMUH

B HOBCGHHGBHOﬁ KHU3HU




YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O NPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
* Xumus. 10 kiacc. 'abpuensan O.C., OctpoymoB U.I'., Cnagkos C.A.
AxmmonepHoe obmectBo «M3narensctBo «IIpocBemienuey
* Xumus. 11 knacc. 'abpuensan O.C., Octpoymos U.I'., Cnagkos C.A.
AxmmonepHoe obmectBo «M3natensctBo «IIpocBemienuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
e BUBJIMOTEKA HOK https:/monypoxu.pd/
e [JIOBAJI-JIAB https://globallab.ru/
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