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NHOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbHOM MPOTrpaMMBbI cpeHero oo1iero oopazoBanus(DOIIT
COO), npencrapieHHbix B dDenepaqbHOM TOCYJIApPCTBEHHOM 00pa30BaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpemnojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yIX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUM
«Crparerun pa3sutus Bocnutanus B Poccuiickoit @enepanun Ha nepuos a0 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YINIyOJIEHHOTO W3Y4Y€HHUS 3aHMMAEeT BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3oBanus ywamuxcs 10-11 kmaccos.
N3yuenne mpeaMera, peanuzyeMoe B YCIOBUAX AU epeHITMPOBAaHHOTO,
npouabHOro OOy4YeHMs, MPU3BaHO oOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIIKOJBI, HEOOXOIUMYIO IS
aJlanTalul uX K OBICTPO MEHSIOITUMCS YCJIOBUSIM XU3HHU B COIMYME, a TaKXKe IS
NPOJOJKEHUST OOy4YEeHHs] B OpraHM3alusix MnpodeccHoHANIbHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBISETCA OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B mporpaMme mno XWMHM Ha3Hay€HUE INpeaMeTa «XHUMHUS» MOIydaeT
noJpoOHYI0  MHTEpIpPETalii0 B COOTBETCTBUM C  OCHOBOIMOJATarOIIMMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCIIOBIECHHOCTH II€JIeH, COACpIKaHMS,
pe3ynbTaToB OOydeHHUS M TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIJISIFOTCSI CJIEIYIOLIME BBIMOJHSAEMbBIE IPOrpaMMOM IO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecreunBaeT
MOJTy4eHHE TIPENICTABICHUS O IeNAX, COIepXKaHUH, oOIel crpaTeruu
oOy4eHHsI, BOCTIUTAHUS W PA3BUTHS 00y4alONIUXCsl CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
omnpeniesieHHe: NPUHIUIIOB CTPYKTYPUPOBAaHHUS M TMOCJEA0BATEILHOCTH
U3y4YeHHs] y4eOHOTO MaTepuaia, KOJMYECTBEHHBIX M KaYECTBEHHBIX €T0
XapaKTePUCTUK; TOIXO00B K (OPMHPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI W OIEHKH O0pPa30oBaTENBbHBIX JOCTIKEHUN OOYy4aromuXxcsi B
paMKax HWTOTOBOM arTecTanuu B (OpME EIMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Iporpamma ajist yriayOn€HHOTO U3yUEHUS! XUMUU:

e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTelIbHOE
JUIT U3y4eHUsT B PpaMKaxX OTIENbHbIX MpoduieH, NpeaycMaTpuBacT



pacrpenieieHue U CTPYKTypUpOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MpUMEPHOE pacnpeesieHue yueOHOro BpeMEeHHU, PEKOMEHIYEeMOT0 JJIs
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpejaracT NPUMEPHYI0 IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4ETOM JIOTHKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO 1IeJIe U 3a/lay U3y4yeHus MpeaMera
Ha yrIyOJIE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTebHOM
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), @ TaKKe C YUYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B IPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
PEEMCTBEHHOCTh ¢ OOy4YeHHEM XHMHUHW Ha YPOBHE OCHOBHOI'O OOIIIEro
oOpasoBaHusl. 3a npeiesiaMyi YCTAaHOBJICHHOM MTPOrpaMMOii IO XUMHUH 0053aTeIIbHOM
(MHBapMaHTHOM) COCTaBJISIONIEH COJepKaHus y4eOHOro mpenMera «XUMHS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €ro BaApUATHUBHOM COCTABIIAIONICH, KOTOpas 10JKHA
OTIPEIENSTHCS B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO Mpoduiast o0ydeHus.

B cootBercTBUM ¢ KkoHUenTyainbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TMpeaMeToB 0a30Boro U yriayOoJEHHOTO YpPOBHEH B cHUCTEME
nudepeHIMpOBaHHOTO OO0yYEeHHSI Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYIIyONEHHOTO U3Y4YCHHUS HAMpaBICH Ha peaau3aluio
IPEEMCTBEHHOCTH C MOCJIECTYOLIUM TAIOM MMOTYYEHUSI XUMUIECKOT0 00pa30BaHUS
B paMKax W3Y4YEHHUS CHEIUAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JTUCIUIUIMH B By3aX W OpraHU3aIMsIX CPETHEr0 MPOPECCHOHATBHOTO 00pa30BaHMsl.
B 3101 cBf3u n3yuyeHue npeamera « XuMHs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliupeHue ¢ yrilyOJeHUE TEOPETUYECKOW M MPAKTHYECKON MOArOTOBKHU
00y4Jaromuxcs, BHIOPABIINX OMPEACIEHHBIA MPOiib 00ydeHuUs:, B TOM YHUCIE C
NEPCHEKTUBON  MOCIHEAYIOIET0 TMOJIYyYEeHUS XUMHYECKOro oOpa3oBaHUS B
opraHuzanusax npodeccuoHanbHOro oOpazoBaHus. Hapsgy ¢ 3tum, B cBeTe
tpeboBannit PI'OC COO k mraHUpyeMbIM pe3yJibTaTaM OCBOCHUS (pemepaabHOM
o0pa3oBaTeILHOM MPOTPaMMBI CPEAHETO OOIIETO 00pa30BaHUS U3YUCHHE MTPEAMETA
«XUMUS» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIIBHOTO
pa3BuTHs OO0ydJamuxcs, Ha (QOpMUpOBaHHE Yy HHUX OOIMIEHHTEIUICKTYaTbHBIX
YMEHUM, YMEHHUI palMoHaIN3alui Yy4eOHOro Tpyaa U OOOOHIEHHBIX CHOCOOOB
NEeATEeNbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEAMETHBIN XapaKTep.



CocraBisitoniuMu IpeiMeTa «XUMHUs» Ha ypOBHE YIiyOJEHHOTO M3y4YeHUs
SABJISIIOTCST  yruIyOn€HHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranudeckas xumusi». [lpu onpeneneHuu mMoaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMporpaMMe IO XHMHUHU 3a OCHOBY
npuHsATHI osioxkenuss PI'OC COO o paznuuusax 0a30BOro u yriayOJEHHOTO ypOBHEN
U3YUYEHUS MpeIMETa.

OcHoBy copepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuuecKass XUMHS» COCTABISET COBOKYIHOCTh TNPEAMETHBIX 3HAHUN W
yMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4Y€HHs IMpeaMera. IJTa cucTema
3HAHUM TMOJy4YaeT OMNpeaeiéHHOEe TEOPETHUECKOE JOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOMTH CYIIIECTBEHHO OOJBIINM 00hEM (haKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriayOn€HHOM YpOBHE HU3Yy4YeHHUs TMpeaMeTa o0ecleueHa BO3MOXKHOCTH
3HAYMUTEJILHOTO yBEJINYeHUsI 00bEMa 3HAHUN 0 XUMHUUYECKHUX DJIEMEHTaX U CBOMCTBAxX
WX COCIMHEHUI Ha OCHOBE PAaCIIUPEHUS U YIIIyOJICHUS IPEACTaBICHUN O CTPOSHUH
BEIIECTBA, XUMUYECKOW CBA3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIIHi,
paccMaTpuUBaeMbIX C TOYKH 3PEHHUS] XUMHYECKOW KUHETHUKH U TEPMOJIMHAMUKHU.
N3yuenne nepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPEICTABICHUIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCA C TOYKU 3pEHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu € 00pa30BaHUU U Pa3pyIIECHUH, a TAKKE C TOUKH
3peHuss MeXaHW3MOB e€ oOpa3oBaHus. M3ydeHue THUIOB pEaKIUN IOMOITHIETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DJIEKTPOXMMHYECKUX TIpolieccax u
AJIEKTPOJIN3€ PACIUIABOB U PACTBOPOB BeleCTB. B Kypce opraHnyeckoil XuMuu rnpu
PAaCCMOTPEHUM PEAKIUOHHOM CHOCOOHOCTH COEQUHEHUN ynensercs ocoboe
BHUMaHHUE BOIIPOCaM 00 3JIEKTPOHHBIX 3] (deKTax, 0 B3aMMHOM BIMSIHUHA aTOMOB B
MOJIEKyJIaX U MEXaHW3MaX PEaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKAHKE KypPCOB XUMUU YTIIyOJIEHHOTO
YPOBHS U3YUYEHUS JJIsl KJIACCOB OIPEACIEHHOTO Mpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpy M XapakTep IOMOJHCHHH K OOINeH cucTeMe IPEeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIIMSHUE CMEXHbIE MpeameTsl. Tak, Hampumep, B COAEpPKaHHUU
npeaMeTa i KJIACCOB XUMHUKO-(DU3NIECKOTO Mpoduis O0NbIIoe 3HAYeHHE OyIyT
UMETH 3JIEMEHTHI Y4eOHOT0 MaTepuaa o oomei xumun. [Ipu u3ydenun npeamera
B JaHHOM Cly4yae akleHT OyJeT cJelaH Ha OOIIHOCTh METOJ0B IO3HAHMS,
OOITHOCTH 3aKOHOB U TEOPHH B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAs TEOPHS
(MoJeKyJisipHas Teopus B (PU3UKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTUH, 3aKOHBI
TEPMOJANHAMUKHU, JJIEKTPOJIN3a, TIPEACTABICHUS O CTPOCHUU BEILIECTB U IPYTOE€.

B To xe BpemMs B colepkaHUM TpeaMera g KIAacCOB XUMHUKO-
ouosiornueckoro npoduiis OOJIbIINN yACNbHBIM BeC OyJeT MMETh OpraHuvecKas
xumusd. B 3ToM cinydae npeaocTaBisieTcsi BO3MOXKHOCTD ISl 00J1ee 00CTOATEIbHOTO



paccCMOTpEHUs XUMUYECKOW OpraHu3aliy KJIEeTKH KaKk OMOJIOTUYECKOU CUCTEMBI, B
COCTaB KOTOPOM BXOHST, K MPUMEPY, TAKUE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUJBI, OCJIKHU, YIJIEBOAbl, HYKJICHMHOBBIE KUCIOTHI U aApyrue. [Ipu 3ToM 3HaHUs 0
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECCTB
CIIy>KaT OCHOBOM JIsl M3Y4YEHUS CYLIHOCTH MpoiecCOB (OTOCHHTE3a, JbIXaHUS,
MUILEBAPEHHUS.

B nmnmane ¢dopmupoBaHus OCHOB HAy4YHOrO MHMPOBO33PEHUS, OCBOCHUS
00I1lIeHaYyYHBIX METO/IOB TIO3HAHMS U OMbITa MPAKTUUECKOTO MPUMEHEHUST HAYUYHBIX
3HAHUW M3ydeHHE TMpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBA3SAX C YYEOHBIMM TpPEeAMETaMHU, BXOASIIUMU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayudHble MNpeaMeTh», «MaTemaTtuka u
uHdopMmatukay u «Pycckuii s3bIK U TUTEpATypay.

[Tpu u3yveHnu yueoHoro npeamera « XuMus» Ha yriiyOJIEHHOM YPOBHE TaKxKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJHETO 0011ero oopa3zoBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKHU
XUMUU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JIEITEIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3ToM 3a1auu Ha
yIIyOJIEHHOM YPOBHE HM3yUCHHsS TMpEIMeTa MPEearoaracT peaan3alnio TaKux
1eJjiel, Kak:

e (opmupoBaHue mNpeACTaBIEHUNA: O MaTepUaIbHOM EJAMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAylled poiau B oOecleyeHUuu
YCTOWYMBOTO  pa3BUTUS  Ye€JOBEYECTBA: B  pPEIICHHMH  TIpoOsieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTUHU
MEJULHHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX HCTOUHUKOB 3HEPTUU, B
o0ecreueHnu palroOHAIBHOTO MPHUPOIONOIL30BaHUS, B (HOPMHUPOBAHUH
MHUPOBO33PEHUSI U OOIIEH KyIbTypbl YeJIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUW XHWMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHMM BEIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJMOJEKYJISPHOM, O  TEPMOJUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XHUMHUYECKUX peakiui, o
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AMCIEPCHBIX CUCTEMAX, 00 00mnX
HAyYHBIX TPUHIUINAX XUMUYECKOTO MTPOU3BO/ICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAaHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUM ISl OOBSCHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XUMHH, ISl OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAMOTHOTO pElIeHUsI MPOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHOZUPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIIMI IKOJIOTUUECKON 0€30MacHOCTH MOCIEICTBU I
OBITOBOM W MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAaHUEM U TIEPEPAOOTKON BEIIECTB;

e yIuIyOJIeHUE NPEICTABICHUN O HAYUHBIX METO/IaX MO3HAHUs1, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUW OpPUEHTUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XMMHUYECKHUX SIBJICHUM, MMEIOIUX MECTO B TMPHUPOJE, B
MPAKTUYECKOM JeSTEILHOCTH U TTOBCEIHEBHOMN KU3HHU.

B mnnane peanuzanuu TEpPBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOLIUX
(GyHKIMI 11EJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHHs MPU HU3YUCHUH
npeaMeTa «XUMHS» Ha  YINIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
npuoOpeTaroT TaKue 1eJU U 3a7a4M, KaK:

e BOCIHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTHU SBJICHUU TMPHUPOIHI,
YBaXEHUSI K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHWIO U T[O3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHHIO  HA  OCHOBE  YCBOCHHS
0011e4YeIOBEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYaIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydaromuxcs, (OpPMHPOBAHHWE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpa30BAHHUIO KakK
YCJIOBHIO YCHEITHOW MPodeCCHOHATBHON M OOIIECTBEHHOU JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHre yMEHUW W HABBIKOB Pa3yMHOTO TPUPOIOTNOIB30BAHMUS,
Pa3BHUTHE DKOJIOTMYECKON KYJIbTYpPbl, IPUOOPETEHUE OMbITA OOIIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yuciI0 4acoB, MPEAYCMOTPEHHBIX /ISl U3YUCHHUS XUMHH HA YTITyOJICHHOM
YPOBHE CpeJIHero od1iero oopa3zoBanus, cocrarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B Heleno).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

[Ipenmer u 3HaUEHKE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPraHUYECKUX COCIMHECHUU.

DNEeKTpPOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BasleHTHbIE BO3MOXHOCTH aToMa YIJepoja. XHMHYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUX. TUIbl THOpUIN3AIIMI AaTOMHBIX OpOUTANIeH yriaepoa.
Mexanu3Mbl  00pa3oBaHUsl KOBaJE€HTHOM CBsi3M (OOMEHHBIH U JIOHOPHO-
akuenTtopHsli). TUNbl NepeKpbIBaHUS AaTOMHBIX OpOUTaled, G- U T-CBS3M.
OnunapHas, nBOWHAasE U TpoiHasi cBs3b. CrocoObl pa3pbiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsitue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust crTpoeHus opraHuueckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYecKUX coeAuHeHuN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael usomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3PHEKTH B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUHN (MHyKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHaTne o
dbynkimonanbHo rpymme. ['omomnorus. ['omonorudyeckue psasl. CuctemaTnieckas
HoMeHKiatypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUH B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
03HAKOMJIEHHE ¢ 00pa3liaMy OPraHMYECKUX BEUIECTB U MaTEpUaiaMu Ha UX OCHOBE,
OMBITHl N0 MPEBPALICHUIO OPTaHUYECKUX BELIECTB MPU HAarpeBaHWM (ILJIABJICHUE,
oOyrIMBaHWE W TOPEHHE), KOHCTPYHMPOBAHHME MOJIETICH MOJIEKYJ OpTraHWYeCKUX
BEILIECTB.

YriieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 00mas ¢hopmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI alKaHOB, SP°-
ruOpuu3anms aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKUE CBOMCTBA
AJIKaHOB.



XUMUYECKHE CBOWCTBA AaJKAHOB: pEAKIMU 3aMENICHUs, HW30MEpHU3alNH,
JNETUAPUPOBAHMS, TUKIU3ALNK, TUPOJIN3a, KpekuHra, ropenus. [lpencrasienue o
MEXAHU3ME PEAKIUN PATUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmyia, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMS U1 XUMUYECKUX CBOMCTB MaJIbIX (IUKIIOMPOTMAH, IIUKI00yTaH) U OOBIYHBIX
(LIMKJIOTIEHTAH, IUKJIOTEKCaH) IUKII0aakaHoB. CrocoObl MOTYyUYeHHS U TPUMEHEHHE
LUKJIOAJKAHOB.

Anxenbl. ['omonornueckuil pan amkeHoB, oOmas (Gopmyia, HOMEHKIATYypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALIHS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3U. CTPYKTYpHasi U Te€oMeTpuuecKas
(umc-Tpanc-) uzomepusi. OuU3ndeckrue CBOWCTBA aJTKEHOB. XMMHUUECKHUE CBOMCTBA:
peakIuu TPUCOCANHEHUSI, 3aMEIICHUS B 0-TIOJIO)KEHUE TpPU JBOWHOU CBS3H,
noymMepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KauecTBeHHbIE peakiiuu
Ha JIBOMHYIO CB3b. CIIOCOOBI MOTYyUYCHHS U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHbBIC,
Kymynuposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XMMHYECKHX CBOMCTB
COMPSHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenudenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOJTyYeHUs: U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psan alkuHOB, o0mas ¢hopmyia, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTanel yriepoaa. @uU3NYecKUe CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALUNA U TPUMEPHU3ALUHY,
OKHUCJIEHUsI. KUCITOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauectBeHHbIE peakiuu Ha TPOMHYIO CBs3b. CIOCOOBI MOMYYEHUSI U IPUMEHEHHE
AJKUHOB.

ApoMaTudeckue yrieBoopo bl (apeHbl). ['omonoruueckul psii apeHOB,
oOmast opmysa, HOMEHKIATypa U U30MeEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30a. (DU3UYECKHE CBOMCTBa apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIBIIC U
YTJIEBOJIOPOJIHOM PpAJMKaJE, PEaKIUU NPUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpencraBimeHne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX paJUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus crupona. CrocoObl MOTy4eHUs: U
IPUMEHEHHE apOMATHUYECKUX YTIE€BOJOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIe Ta3pl. HedTh 1 €€ mpoucxoxaeHUe.
KameHnHnbliii yronb u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KATaIUTHYECKU), pUPOPMUHT, MUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKYy Pa3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIy, HHUTPOTPYIY, [HAHOTPYIITY,
aMmuHorpymmy. JlelicTBUe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIIMPTOBOTO
pacTBopa MIEnoun. B3auMOIENCTBUE IUTaJIOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIMHEHUSAX. Hcnonp3oBanue
raJOreHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCIEPUMEHTAJIBHBIE METOIbl HW3YUCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIJIacCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpMaHTaHaTa KaJjiis, B3aUMOJICHCTBUE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapYyKEHUE
yTJiepo/ia v BOAOPOa B OPTaHMYECKUX BEIIECTBAX, MOJYYCHUE ITUIICHA U U3yYCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ koyeknusiMu «Hedte» u «Yromwy, ¢ obpasmamu
MJIACTMAacC, Kay4yKOB M PE3WHBI, MOJICJIMPOBAHUE MOJICKYJ YTJEBOJIOPOJOB U
raJOreHIpPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MEeTaHoJla W 3TaHona). ['omosoruueckuil psna, obmas Qopmyna, u3OMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusnueckrue CBOMCTBA  MpeAeNbHbBIX
OJIHOATOMHBIX CHUPTOB. BoIoponaHble CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuysi Ha OJHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opraHu3M uernoBeka. CrocoObl TMONy4YeHHS U TPUMEHEHHE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ASTUICHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOMCTBA: peaKIMU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYEeCKUMHU KUCIOTaMH, KaUeCTBEHHAs peaKldsi HA MHOTOaTOMHBIE CITUPTHI.
[IpencraBienne o MexaHU3ME pPeaKIuii HyKJIeo(hUIsHOTO 3amenieHus. [leficTBrue Ha
opraHu3M yenoBeka. CriocoObl MOTYyUYEeHHS] U TPUMEHEHNE MHOTOATOMHBIX CIUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIbI U
O0eH30pHOTO sAzipa. Pusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (penona. KauectBeHHble peakuuu Ha (eHos. ToxcuyHOCTH (heHora.
CnocoObl nostydyeHus 1 npuMenenue penona. Genonapopmanbaeruanas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMOnOrHuyeckue psabl allbJIETUI0B U KETOHOB, OO0IIas
dbopmyna, uzoMepus U HOMEHKJaTypa. DPU3MYECKHE CBOWCTBA allbJCTUIIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJICTUIOB U KETOHOB: PEAKIIUU MPUCOCTUHEHUS.
OkucieHue anbJIeru0B, KAa4ECTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJIYYEHUSI U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepusi u HOMeHkIaTypa. dusnyeckue cBONCTBa
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEAKIUU C Yy4acTUEeM YIJICBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THUJIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/EBAS,
JUHONeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psa, oOmas (opMmyrna, u3oMepus H
HOMEHKJIaTypa. PU3MUECKHEe U XWMHUYECKHE CBOWCTBA: THUJIPOJIU3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupswl. Ctpoenue, puznyeckue U XUMUUECKHE CBONCTBA KUPOB: THAPOIU3 B
KHUCIION U 1IeI0UHON cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMPEICIbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJIE.

MpbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

O6mas xapakTepucTHKa yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Toymcaxapubl). MoHocaxapuibl: TJIOK03a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcupudo3a. Ou3ndecKkue CBOWCTBA M HAXOXKIEHHUE B Mpupoje. DOTOCHHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U AJIBACTUIHON
TPYII, CIHUPTOBOE M MOJIOYHOKHCIOE OpokeHme. I[IpuMeHEHHE TIIFOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MaIbTO3a U
JakTo3a. BoccranaBiuBaromye 1 HEBOCCTaHABIMBAIONIME TUcCaxapuibl. [ napoins
nucaxapuioB. Haxoxaenue B nipupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1euronio3a. CTpoeHHe MakpOMOJEKYJl KpaxMayia, TJIMKOTeHa H
HEeJUTE003bl.  PU3UYECKUE CBOWMCTBA Kpaxmaiaa W LEJUIKOJI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYECTBEHHAs pPEakius ¢ HOJAOM. XUMHYECKHE
CBOMCTBA IIEJUIIONIO3BI: THIAPOIHN3, TodydeHue 3(GupoB I1eItosio3sl. [loHstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOIO CIIUPTA B albJAETH] HA PACKAJEHHOM MEIHOW NPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTA AUXPOMATOM Kaliusi (BO3MOKHO KCIOJIb30BAaHUE
BUJIEOMATEepUAIOB), KA4Y€CTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCHUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius runepuHa ¢ THIAPOKCUIOM
meau(ll), xumuueckue cBOWCTBA pacTBOpa YKCYCHOM KHMCIOTBI, B3aUMOJIEUCTBHE
pacTBopa moKo3sl ¢ ruapokcuaom meau(ll), B3aumoneicTBrue kpaxmana ¢ HOAOM,
pelieHrne DJKCIEePpUMEHTAIBHBIX 3a7ad 1o Temam «CrhupTel U (EHOJBDY,
«KapOonoBsie KUCIOTHI. CHOXKHBIE 3PUPBI».

A30TcoJep:Kaliue OpraHudeckue coeJuHeHusl.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anupaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE W TPETHUYHBIC.
Crtpoenne mosekys, oOmas gopmyina, U30Mepusi, HOMEHKIATypa U (U3HUECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anrdaTUUeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIJIOTOM.
Conu aJIKuIaMMOHUS.

AHWIMH — IPEICTaBUTEIb aMUHOB apOMaTHIECKOTO psja. CTpoeHUe aHWINHA.
B3auMHoe BiusHHE Tpynnm aToMoB B MoJsiekyle aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuu Ha aHWiIMH. CrocoObl
NOJly4eHUsT W TpUMEHeHue anudparhyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTpPOOEH30I1A.

Amunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE PEACTABUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @OuU3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUM, O00pa3oBaHUEe TMENTUAHOW CBA3M.
buonoruyeckoe 3naueHne aMuHOKUCIOT. CHHTE3 U TUPOJIU3 MENTHIOB.

benku kak mpupomusie monumepsl. [lepBuuHasi, BTOpUYHAs M TPETHUHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOJIH3, JCHATYpPAIHS,
KauyeCTBEHHBIE PEaKINU Ha OCKH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHsS BEUIECTB M HUX MPEBPAIICHUN:
pacTBOopeHHe OEIKOB B BOJIE, JCHATypamus OEIKOB NMPU HArPEBAHHH, IIBETHHIC
peakiuu Ha O€JNKH, peIIeHHE OHKCIEPUMEHTANIbHBIX 3aJlad [0 TeMaM
«A30TCcoepKalllie OPraHnvYecKue CoeJMHEeHU» U «Pacrno3HaBaHne OpraHuYeCcKux
COCAMHEHUI».

BbicOKOMOJIEKY/ISIPHBIE COCTUHECHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEpPHU3AIUU, CPEAHSS MOJICKYJISIpHAs



Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUNU —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noJmdTUIIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTaueHOBBIN, XJIOPONPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, ENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOINPOBOISAIIME OJMMEPBI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHE OSKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMme «Pacmo3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekynsipHod (OpMyJibl OpPraHMYeCKOrO COCIMHEHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €70 COCTaB, HAXOXKISHUE MOJICKYJISIPHOM
(bopMyIIBI OPraHUYECKOT0 COeIMHEHUS 10 Macce (00BEMY) MPOAYKTOB CTOPaHHUsI, IO
KOJIMUECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIMH W/WIM HCXOIHBIX
BEIIECTB, YCTAaHOBJIICHHE CTPYKTYpPHOU (DOpPMYJIbI OpraHMYecKOro BeEllecTBa Ha
OCHOBE €TI0 XMMUYECKHUX CBOWCTB WJIM CIOCOOOB IMOJYYEHUS, OINpEAesIeHue I0IH
BBIXO/Ia MPOAYKTA PEAKLNH OT TEOPETUYECKH BO3ZMOKHOTIO.

MexrpeaMeTHbIE CBS3H.

Peanuzanuss MeXIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OONIUX E€CTECTBEHHO-
HAay4YHBIX TOHSATHUH, TaK W TMOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTecCTBEHHO-HAYUYHBIC MMOHATHUS: SIBIICHUE, HAYYHBIH (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, HN3MEpEHuE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, arToM, DdIJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TeENO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBa, (DM3UYECKHE BEJIWYUHBI, €IUHUIBI HU3MEPEHHUs, CKOPOCThb, SHEPIHUS,
Mmacca.

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIn3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA W TETepOTPOdHBINH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, JbIXaHUE, OENKH, YIIEBOJbI, KUPbl, HYKICHUHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: mose3Hple HCKONAEMBbIE, TOIIIUBO.
TexHonorusi: MNHILEBBIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOUIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIIAS U HEOPTAHUNYECKASA XUMUA

Teopernyeckre OCHOBbI XMMHUH.

AtoMm. CocTaB aTOMHBIX sep. XuMHu4YecKui 3ieMeHT. M3otonsl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIE opOuTanu. Kiaccudukarus XuMHUIeCcKux 3JI€MEHTOB (S-, P-,
d-, f-omementsl). PacmpeneieHue SIEKTPOHOB IO ATOMHBIM — OPOHUTAIISM.
DNeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHHMH, DJICKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DIIEKTPOOTPUIATEIIHLHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3b mepuoAMYECKOro 3akoHa u Ilepumoamdeckoil cucteMbl
XUMHYECKMX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHl  CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJIOKHBIX BEUIECTB M0 TPYyIIaM U lepuogaM. 3HaueHHEe NePUOIHIECKOTO
3akoHa JI.1. Menaeneena.

XuMHuueckass CBA3b. Buapl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTaiindeckas. MexaHu3Mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3u. KpaTHble cBA3u. BomopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, M BaJlEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (HA MPUMEPE COETUHEHUIM
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTelb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHECHHIA.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemecrBa  MONEKYJISPHOIO Y HEMOJIEKYJSIPHOTO  CTPOCHHUSA.  [HIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYp) U CBOWMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CnocoObl BBIPAKEHHUS KOHIIEHTpPAlMU PACTBOPOB:
MaccoBas J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHLEHTpauusa. HacellieHHbie n
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HA3BAaHUS OTIECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHH. 3aKOH COXPAaHEHMS] MacChl BEHIECTB; 3aKOH COXPAHEHHUS] M MPEBPAIICHUS
SHEPIUM NpU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTtumble U HeoOpaTUMbIEC peaklni. XUMHUYEeCKoe paBHOBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, JABICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutuyeckas aucconuaius. CuibHble W cla0ble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHasi, HEUTpasbHas,
mienounas. Bomoponnsiii mokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBHUTEINb. I[Ipolecchl OKHCIEHHWS W BOCCTAHOBJIICHUS.
Baxnelimume OKHCIUTENIM W BOCCTAHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YUYCHHS BEIIECTB W WX MPEeBpalCHUI:
pa3ioKeHUEe TMEpPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE PeaKI[uii HOHHOTO OOMeHa, OnpeeIicHIE
Cpeabl pPacTBOPOB C MOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUSHUSA PAZJIUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW pEAKIIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [leproandeckon cucreMe XUMAYECKUX 3JIEMEHTOB
JI.. MenneneeBa U OCOOCHHOCTH CTPOEHHUS MX aTOMOB. du3nueckue CBOWMCTBA
HEMETAJIJIOB. AJUTOTPONIHS HEMETAIIOB (Ha IIpUMEpPe KHUCIIopoia, cephl, hochopa u
yIJIEpOJIa).

Bonopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU U HEMETaulaMU, BOCCTaHOBUTENIbHBIE CBOMCTBA. ['uapuabl. TormiBHbIC
3JIEMEHTHI.

I'anorensl. HaxoxJeHne B MpHPOAE, CHOCOOBI IMONy4YeHHUS, (U3HUECCKUC WU
XHMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BaxkHeuIme KuCIOpoacoIepKaiiue
COCMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOYUYSHUS
rajoreHoB. [[ppyMeHeHne TajJoreHoB U UX COEUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble ¥ MNPOMBIIIJIEHHBIE CIOCOOBI MOJYyYCHUS
kuciiopoga. OU3NYECKUE U XUMHUYECKHUE CBOMCTBA M MNPUMEHECHHUE KHCIOpOAa M
030Ha. OKCUABI U IEPOKCUBI.



Cepa. Haxoxnenue B mOpuUpoje, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabbunsl. Oxcun cepoi(1V), oxcun
cepoi(V1). CepHucTtas u cepHasi KUCIOTHI U UX coiid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCHOTHL. IIpuMeHnenue cepsl U €€ COeJUHEHUN.

Azor. Haxoxzaenue B HOpUpoAe, CIOCOOBbI MONy4YeHHs, (PU3HUECKHE WU
XUMUYECKUE CBOMCTBAa. AMMHAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAs
KHUCJIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHune azoTa
U €r0 COeIMHEHUN. A30THBIE Y100pEHUsI.

®ochop. Haxoxnenwe B mpupoje, CHocoObl MONy4YeHHs, (PU3NYECKHE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qochopa u ero coeaunenuit. PocdopHbie
yaoOpeHus.

Yrinepon, HaxoXJIeHME B TOpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEILIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciora u eé
COJIM. AKTUBHPOBAaHHBIM yroyb, ajgcopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. IIprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €r0
COE€IMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MoiydeHus, (U3NUecKUue u
xuMuueckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KHCIIOTa, CUIIMKATHI.
[IpuMeHnenue kpeMHHs U ero coenuHeHuil. CTeKI0, ero NoJy4eHue, BUbl CTEKIA.

[Tonoxenne MeraminoB B [lepuonnueckoil cucTeEMe XUMHUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS DJIIEKTPOHHBIX O000J04YeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHEe METasIoB B OBITY M TEXHHKE.
CmuiaBbl METAILIIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MertawioB.  OOmue  crnocoObl

IIOJTy4YEHUS METAJUIOB: TUAPOMETAILTYPIHUS, IIAPOMETAJLTYPrus,
anektpomeramutyprusa. [lonsitue o xoppo3uu MeramioB. CrnocoObl 3amuThl OT
KOPpPO3HH.

Oo6mrast xapakrepuctuka meTtawioB |A-rpynmsl [lepuognueckoit cUCTEMBI
XUMHUYECKUX deMeHToB. Hatpuit u kanuii: nomydeHue, Qu3ndeckue u XUMHIECKHE
CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. MarHuid © KalblHi: TMONy4YeHHE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCThIX BEIIECTB W HX COCIUHEHUM.
XKécTkoCTh BOABI M CLIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUN: TTOTy4YeHue, (PU3NYecKre U XMMUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTOr0 BEIIECTBA U €ro coeluHeHuil. AMQOTepHbIE CBONCTBA OKCHAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.



OO6mast  xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpynm)
[Tepnoanueckoi CUCTEMBI XMMUYECKUX IIEMEHTOB.

Ou3nYeCKue U XMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u Auxpomatsl, UX
OKHUCJIMTENbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHUe Xpoma.

OU3UUECKUE Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHCHUU.
Baxnenimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIJIABOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
MPUMEHEHHUE MEJIU U €€ COCMHECHU M.

[Munak: mnomydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[pumMeHenune
[IMHKA U €TO COCITMHEHUM.

ODKCMEPUMEHTAIbHBIE METOJIbl M3YUYCHHS BEIIECTB W WX MPEBpalCHUI:
u3ydeHrue o0paslloB HEMETaJIOB, TOpeHue cepswl, pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIeKIMU «MeTamabl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMENTbHBIX METAJUIOB C BOJOM (BO3MOYHO HCHOJIb30BaHHE
BUJIEOMATEpUAJIOB), B3aMMOJICHCTBHE ILIMHKA M Keje3a C PacTBOpaMU KHUCIIOT U
HIeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
YU KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«Tanorensr», «Cepa u e€ coenuHeHus», «A30T U pochop U UX COCTUHECHUSY,
«Mertanibl TJIaBHBIX TOATPYIID», « MeTanibl TOOOYHBIX MOATPYTIID.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [loHsTre
0 HAy4YHBIX METOAAX MO3HAHUSA U METOJAOJIOTHH HAYyYHOTO UccieaoBanus. Hayunsie
PUHIIAITBI OPTaHU3AINA XUMUYECKOTO TIPOU3BOoACTBA. [IpOMBIIICHHBIE CITOCOOBI
NOJIyYEHUsI BaXKHEHIIUMX BEIIECTB (Ha MpUMEpE MPOU3BOJCTBA aMMHUAKa, CEPHOMN
KUCTIOTHI, MeTaHoua). [IpoMbIliuIeHHBIE CTIOCOOBI MOTYYEHUSI METAJUIOB M CIUIABOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CpeAbl U €ro nocieacTBus. Poias xumun B
o0ecTicUeHUN PHEPTETHICCKON OS30ITaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBenHble cpeactBa. [IpaBuiia
VCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poinb XMMUM B pa3BUTUU MEIULVHBI.
XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIC Jq00aBKU. Ponb Xumuu B
obOecrnieueHuu nuieBoi 6ezonacHoctu. Kocmernueckue u napproMepHbie CpeICcTBa.
beitoBas xumms. IlpaBuiia Ge30macHOr0 MCIONB30BAaHUS TMPEHapaToB OBITOBOM



XMMUHA B TIOBCEIHEBHOM JKWU3HU. XUMHSA B CTPOUTEIBCTBE: BAKHEUILIHNE
CTpOUTENbHbIE MaTepuanbl (LEMEHT, OeToH). XUMHUS B CEJIbCKOM XO3SICTBE.
Opranuveckue U MuUHepalibHble yAoOpeHus. CoBpeMEHHbIE KOHCTPYKIIMOHHBIC
MaTepuaiabl, KpacKu, CTEKJIO, Kepamuka. Marepuansl sl 3JIEKTPOHUKMU.
Hanorexunonoruu.

Pacuérnrle 3agauu.

Pacuétel: Macchl BelmiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY
BEIECTBA, MacCe WU O0BEMY OJTHOTO U3 YUYACTBYIOIIUX B PEAKIIUHU BEIIECTB, MACCHI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEACIEHHOW MAacCOBOM JIOJIEN
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTPAllUU BEILIECTBA B
pacTBOpeE, A0JIM BBIXO/Ia MPOYKTa PEAKI[MUA OT TEOPETUUECKU BO3MOMXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBS3€d NpH  M3yYeHUHW  OOmmed U
HEeopraHmueckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 MCIMOJb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHSITHH, TPUHATHIX B OTACIIBHBIX
npeaMeTax €CTECTBEHHO-HAYUHOTO [UKJIA.

OO61ue ecTeCTBEHHO-HAyUYHbIE TIOHTHS: SBJICHHE, HAYUYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHu(UKamus, NepUOIUIHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOEh, MOJICIUPOBAHUE.

®dusuKa: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, DJIEKTPOH, TPOTOH, HEUTPOH,
WOH, W30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHD, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIECTBA, HACANBHBIA Ta3, (HU3NUECKHE
BEJIMYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

buomnorus: kierka, opraHus3M, SKocucTema, onocdepa, MeTadboaInu3M, MaAKpO- 1
MHUKPOIJIEMEHTBI, OCJIKH, >KHPBI, YTJIEBOIbI, HyKJIEHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCHUCTEMAX.

I'eorpadus: MuHEpanbl, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOIIaeMble, TOIUIUBO,
pECYpCHI.

TexXHOJIOTHs: XUMMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYPIUsi, CTPOUTEIbHBIC
MaTEPHUAJIbI, CEIbCKOXO3IUCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMareBTHUICCKAS MIPOMBIIICHHOCTb, MIPOM3BOJICTBO KOCMETHYCCKHUX
npenapaTroB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHUAIOB, AJIEKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XMW
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MpeAMETa «XUMHS» HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsS BBIICICHBI CICAYIOIIME COCTABIISIONIME: OCO3HAHUE
0o0yYarolmUMHUCsT POCCUMCKON Tpa)XJaHCKOWM HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACICHUIO; HATUUYME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCA PYKOBOJICTBOBATHCS
OPUHSATBIMH B OOIIECTBE TpaBUJIaMM W HOPMaMHU TOBEJCHUS;, HaJIU4YUe
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHIOCOOHOCTh CTaBUTH 1I€JIU U CTPOUTH
YKU3HCHHBIC TUJIaHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW U TMPAKTUYCCKOW JEATCIBHOCTH
00yyJaromuxcs B MpoIecCce peain3alui 00pa3oBaTeIbHOM IS TEIIHHOCTH.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOydJarommxcs B Mpoliecce peajan3alud 00pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBAXKECHUS K 3aKOHY U IPABOIIOPAIKY;

IIPEACTABIEHUS O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEITENLHOCTH MPHU CO3/ITAHUU YUEOHBIX
IIPOEKTOB, PEIICHNN YUYEOHBIX U TTO3HABATEIFHBIX 33144, BHIOJTHEHUH XUMHYECKIX
3KCIIEpPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTINTAHUS:

LIEHHOCTHOTO OTHOUIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEUYECTBEHHON XMMUU;

yYBOXECHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUHM M MPAKTHUECKOTO
NPUIOXKEHNUS XWMHH, OCO3HAaHHUS TOTO, YTO JAHHBIE HAyKH €CTh pPE3YJIbTaT
JUIMTENbHBIX ~ HAOMIONEHUH, KPOMOTJIMBBIX JKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSIHHOTO TPYJa YYEHBIX U ITPAKTUKOB;

HMHTEpPECa U ITO3HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MOCIEIYOLIIEM aHAIN3E
MH(pOpMALINH O MEePEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, STHYCCKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSA3aHHBIC C XUMHUCCKHUMHU SIBICHHUSIMH,
¥ MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TIOCTYNKH CBOMX TOBAPHIICH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHMWS IICHHOCTEH 370pOBOTO MW 0Oe3omacHOro o0pa3a JKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
TICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JACATEIHBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO M KU3HHM JIFOJICH;

OCO3HAHMS TOCCACTBUN M HENPHUITHS BPEIHBIX MPUBBIYCK (YIMOTpEeOICHUS
AJIKOTOJISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOr0 BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HMCCIE0BAaTENbCKOM
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYyrux BHAAX
NEeSITEHbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PpEIICHWU MPAKTHUYECKUX 3ajad
COLIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHUS K TPYY, JIOJIAM TPYla U pe3ysibTaTaM TPYI0BOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAIbHOH TPaeKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccnr W peaau3anvi COOCTBEHHBIX IKU3HEHHBIX
TUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBA;

6) PK0JI0THYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH I11€JIECO00PAa3HOTr0 OTHOMICHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

NMOHMMAaHHS TI00ATBFHOTO XapakTepa HKOJIOTHYECKUX MpOoOJIeM, BIUSHUS
YKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MTPUPOTHON U COIIMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTIKEHUN XUMHH IS
PEIICHHS BOTIPOCOB PAIMOHATBLHOTO MPUPOIOTIOIE30BAHMS;



AKTUBHOI'O HENPUATUA JECHUCTBUM, IPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOAHONU Cpele, YMEHUS MPOTHO3UPOBATh HEOJArONPUSATHBIE HKOJIOTUUYECKUE
MOCJIEACTBUSA NPEANPUHUMAECMBIX JEUCTBUM U IPEAOTBPALIATh UX;

HaJIMYXS Pa3BUTOTO HKOJOIMYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPBI,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKOU HaIIPaBJIECHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCSI UMHU B II03HABATEIbHOW, KOMMYHUKATUBHOW M COLMAIIBHOMN
OPAKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33pEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHU
U 00I1IECTBEHHOM MTPAKTUKHU;

NOHUMaHUs CrnenupUKN XUMHUM KaK HayKd, OCO3HaHUs €& poju B
(bOopMHUpPOBaHUHN PALMOHAIIBHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeJICTaBIeHUsI 00 OKPY’)KAIOIIEeM MHUpPE KaK O €UHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUuu MpoOJeM COXpaHEHHS
IIPUPOJHOTO PABHOBECUS;

yOSXKIEHHOCTH B  0COOOW 3HAYMUMOCTH XUMHUHM JUII  COBPEMEHHOM
LMBWIN3ALWN: B €€ TYMaHUCTUYECKON HAIIPABIIEHHOCTH U BaYKHOU POJIA B CO3/1aHUU
HOBOW 0a3pl MaTepUalbHON KYJIBTYpPbl, B pEHICHUH TJIOOAIBHBIX MPOoOIIEM
YCTOMYUBOIO PAa3BUTHs YEJIOBEUYECTBA — CHIPHEBOW, DHEPreTUUECKOM, NMUILIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PAa3BUTHH MEAMIIMHBI, O0OECIICUEHUH YCIOBUMI
YCHEIIHOTO TPya 1 SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKI0T0 YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IOHUMAHUS CYIIHOCTU METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
NoJydaeMble 3HaHMSI JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKpPYXKAIOIIEro MUpa H
IPOUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCA JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BATh XUMHUYECKUE 3HAHUS IS
pemIeHus Mpo0JieM B peajbHBIX )KU3HEHHBIX CUTYAIUIX;

MHTEpeCa K MO3HAHUIO, UCCIIEA0BATENBCKON NESITEIBHOCTH,

TOTOBHOCTH U  CIIOCOOHOCTM K  HENpEephIBHOMY  00pa3oBaHHUIO U
CaMOOOpa30BaHNI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHWM IO XHWMHHU B
COOTBETCTBHH C )KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX chepax npodeccrnoHanbHOMI
JNEATEIIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATbBI



MeranpeaMeTHbIE pe3yJbTaThl OCBOCHHS MPOTPaMMBbl IO XMMHUHU Ha YPOBHE
CpeaHero o01ero 06pa3oBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIA GbopMHpOBaHUS  MHPOBO33PEHUA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYUYHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJOB I[O3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, SHEPTUs, SIBJICHHE,
IpoLece, CUCTEMa, HayYHbIH (akT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOAECHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJIbHbIE yueOHbIE ACHCTBUS (TIO3HABaTEeIbHbIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH U COI[UAIIBHOM KOMITETEHIIMH 00YyUaloluXCs;
CIIOCOOHOCTb oOyuaromuxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpPCAJbHbIE Y4eOHbBIC
JIEVUCTBUS B ITIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHUS

1) 0a3oBble JJOruvYecKmne JeMCTBHS:

CaMOCTOATENTbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu JACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITEIBHOCTH C TOCTABIECHHBIMU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHWU 3HAHUI NPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKH IMOHATHI M yCTAaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA VISl OOBSICHEHUS! OTJEIBHBIX (PAKTOB H
SIBJICHUH;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMUYECKUX PEaKIU;

yCTaHABIIMBAaTh MNPUYMHHO-CIECICTBEHHBIE CBA3M MEXAY H3yYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKICHUS (MHAYKTUBHBIE, JE€AYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
SBJIICHUSIX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yEMbIE B XUMUHU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, TPEOOPa30BLIBATH MOIEIIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CMMBOJI) AJIEMEHTa, XuMU4yeckas (hopmylia, ypaBHEHHE XUMUYECKON peakinu
— MpPU pElICHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTHUUECKUX 3a7ady, TPUMEHATDH



Ha3BaHHBIC MOJICTbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMHYCCKUX PEAKITH.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJIOB HAy4YHOTO ITO3HAHMSI BEIICCTB M XHMHUYCCKHX
peaxkuuu;

(GbOopMyIHpPOBATH LETU U 33/1a4l UCCIICIOBAHUS, HCIIOIb30BaTh ITOCTABICHHBIC
U CaMOCTOSITENIBHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJI1 (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHHMS W TIPOBEICHUS
YYCHUUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOJIONATh 32 XOJI0OM
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATH €r0  Pe3ysbTar, (HOpPMYJIUPOBATH
0000IIIEHHST ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEILCKOH W TPOSKTHOU
JEATEIBHOCTH, TPOSBIATH CIOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS MTPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MO3HAHUS.

3) pabora ¢ unpopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX HHPopManuu (Hay4yHO-
NOMyJIsipHAsl JUTepaTypa XHUMHUYECKOrO0 COJAEp)KaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcbl MHTepHeTa), aHaIUM3upoBaTh MH(OpPMAIUIO pa3IMYHBIX BUJIOB U (OpM
Ipe/ICTaBIEHUS, KPUTHYECKHU OLICHUBATh ed JIOCTOBEPHOCTD U
HENIPOTHUBOPEUYHBOCTb;

dbopMyIHpOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOTHEHUS Yy4YEeOHBIX 3ajad
OIPEAECIIEHHOIO TUIIA;

NpUOOpPETaTh OMBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN W PA3IMYHBIX IOUCKOBBIX CHUCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEACTABICHUS
uHbopMaIryu (CXeMbl, rpaduKH, TUArPaMMBbl, TAOIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUIECKOM
uHpOpMAaIHEe: TMPUMEHSATh MEXNpeAMEeTHbIC ((PU3NUEeCKHe W MaTeMaTUYECKHE)
3HaKU U CUMBOJIBL, (POpMyIibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUCOHbIC 1eHCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1a€MOi TEMBI B XOJ€ IUAJIOTa U/ WU
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYTUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEII0KEHHOM 3a1a4UH;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB IMO3HABATEIBHON IESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUN IMYTEM COIJIACOBAHUS IO3UIUK B
X0J1e 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHUBepCAJIbHbIC y4eOHbIC 1eHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISTH CBOIO MO3HABATEIBHYIO
NeSTENbHOCTb, Ompenensis e€ Ueau M 3a7auyd, KOHTPOJUPOBATh M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JIEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HUCCJENIOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3¢ (PexTUBHBIN Ccroco0 X penieHus ¢ y4€TOM TMOJIY4YeHHs HOBBIX 3HAHHMHM O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYILECTBIIAITh CAaMOKOHTPOJIb JIESITEJBHOCTH HAa OCHOBE cCaMoOaHajiu3a H
CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI [0 XUMUU HA yTiayOJa&EHHOM
YPOBHE Ha YPOBHE Cpe/IHEro o011ero o0pa3oBaHUs BKIIIOYAIOT CICIUDUICSCKUE TS
y4eOHOro npeaMera « XuMHus» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUH IO
OCBOCHHIO, MHTEPIPETAIMH U TPEOOPA30BAHUIO 3HAHWMA, BUIBI JEATEIHLHOCTH IO
MOJyYCHUIO HOBOTO 3HAHWS W TMPUMEHEHHUIO 3HAHWA B PA3IUYHBIX yYEOHBIX
CUTyallusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYalUSIX, CBSI3aHHBIX ¢ XUMHUEH. B
nporpaMMe 1O XHMHUHU TMPEAMETHBIE PE3yiabTaTbl MPEACTABICHbI IO ToJam
U3YUYEHUS.

10 KJIACC

[IpenmeTHble  pe3ysbTaThl OCBOCHMS Kypca «OpraHuyeckass XuMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHMYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJii B O0ECIEUYEHUH YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, SHEPTETUUYECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTEpUaJOB,
HOBBIX UCTOYHUKOB SHEPTHH, B o0ecreyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHNs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJIOBEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
U IIPUPOJHOM Cpene;

BJIQJI€HHE  CHCTEeMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIUe MOHATUS — XUMUUYECKHUI AJIIEMEHT, aTOM, SIIPO U 3IEKTPOHHAS
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWTAIM, OCHOBHOC M BO30YKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOWTalield, HOH, MOJEKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIA 00BbEM, YIIEpOAHBINA CKENeT, GyHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmyibl  (pa3BEPHYTHIE, COKpPAILEHHBIE,
CKEJIETHBIE), M30MepUs CTPYKTypHass M MPOCTpaHCTBEHHas (reoMerpuyeckas,
ONTHUYECKAas), H30MEpPbI, TOMOJOTHYECKUU psAJ, TOMOJOTH, YTIEBOJAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKallUe OpraHuYecKrue COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIWHEHHUS, TEOPHUH, 3aKOHBI
(mepuonnueckuit 3akon J[. W. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TPEeBpallleHHs] HHEPrUd TNpPU XUMHYECKUX pEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JeKallhue B OCHOBE
MOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKHUX SIBIICHU; TTPEICTABICHUS O
MEXaHU3Max XUMHUYECKUX PEaKIUH, TEPMOJUHAMUYECKUX U KHHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUsI, O B3aUMHOM BIIMSIHUM ATOMOB U TPYII aTOMOB B
MoOJIeKynaxX (MHIYKTHUBHBIH W Me30oMepHbIM 3¢ ek, opueHtantsl | u Il pona);
(akToNOrNYeCKUEe CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0€30ImacHOM
UCIIOJIb30BAaHUM BaYKHEHIIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JeSTEIHHOCTH YEJIOBEKa, OOITUX HAYYHBIX TPUHIIUIAX XUMHYECKOTO MTPOU3BOCTBA
(Ha mpuUMepe MPOU3BOACTBA METAHOJIA, TEpepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
yCTaHABIIMBAaTh UX B3aUMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITUS MPU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTNHEHUN;

c(hOpMHPOBAHHOCTH YMEHUIA:

UCII0JI30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (DOPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIMI U PACKpPbIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMUIA;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUIFOCTPALIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

cOpMUPOBAHHOCTh YMEHHUH: YCTaHABIMBATH MPUHAIJICKHOCTh H3YUYCHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIpPEAeIEHHOMY
KJIacCy/TpyIie COEIWHEHMH, JaBaTh KM Ha3BaHUS IO CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HA3BaHUS IJsl OTIEIBHBIX
Ipe/ICTaBUTENEH OPraHMYEeCKUX BELIECTB (ITUJIEH, allETUJIEH, TOJYOJI, TJIMLEPHH,
ATUJICHTIIUKOJb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAsI
KHCJIOTA, YKCYCHAsi KUCIIOTA, CTeAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAS KUCJIOTHI,
TIIMIUH, ajJaHuH, MajabTo3a, (PYKTO3a, aHWIWH, JUBHHWJ, W30IPEH, XJIOPOMPEH,
CTUPOJI U IpyTHE);

chOpPMUPOBAHHOCTh YMEHHS OIpPEACTATh BHUA XUMHUYECKOH CBS3H B
OpPTaHUYECKUX COCAMHCHUAX (KOBAJIGHTHAs W HOHHAs CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

cOpPMUPOBAHHOCTh YMEHHUS TPHUMEHATH TIOJOXKCHHUS TEOPHUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa st 00bsiICHEHUS! 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTENEH pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: AJIKAaHOB, IIMKIOATKAHOB, aJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOJOB, CIHPTOB, albJIETHUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX M CJOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN U aMUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJeBOJOB (MOHO-, JH- M  [OJHCAXapHaoB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXJIYy  HHUMH  YPaBHCHUSIMH
COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C MCHOJIb30BAHHEM CTPYKTYPHBIX
dopmyr;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U TUIIA KOBAJIEHTHOW CBSI3U (G- U M-CBA3M), B3aUMHOI'O BIUSHHS aTOMOB
U TPYTI aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUYHUKU YTJIEBOAOPOIHOTO
CBIpbs (HEPTH, MPUPOTHBIN Ta3, YTOJb), CIIOCOOKI €ro MePepPabOTKU U MPAKTUIECKOE
IpYMEHEHHUE MPOTyKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOM 3HAaHUN O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HAHMUSA — HAOJIOJIEHUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCICPUMEHTE
(peanbHOM U MBICIICHHOM ) U YMEHUS IPUMEHSTH 3TU 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI PUMEHSATH OCHOBHBIE OTEPAIN MBICIUTEIBHON
AESTeNbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTEeMaTH3aluIo,



BBISIBIICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — JIJII U3YUYEHHUS CBOMCTB BEIIECTB U
XMMUYECKHUX PEaKIUM;

c(hOpMUPOBAHHOCTHh YMEHHI: BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUSI MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyiaM
U YPaBHCHHUSIM XMMHUYECKUX PEAKIUA C HCIOJIb30BAHUEM (PU3MUECKUX BEIMYUH
(Macca, 00BEM Tra30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJTMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKICHUIO XUMHUYECKOU (POpMYIIbI
BEILIECTBA 10 U3BECTHBIM MAaCCOBBIM JIOJIIM XUMHUYECKUX 3JIEMEHTOB, MPOAYyKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AaHATU3UPOBATH U OIICHUBATH
C TMO3WIUMH  DKOJIOTMYECKOW  O€30MacHOCTH  IMOCHEJACTBUSI  OBITOBOM U
IIPOU3BOJICTBEHHOM JICATEIILHOCTH Y€JIOBEKA, CBSI3aHHOU ¢ MepepabOTKOM BEIIECTB,
UCIIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUH MpoOiem
B CUTYyallUsX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO TUIAHUPOBATh U MPOBOAUTH
XUMUYECKUI SKCIEPUMEHT (MOJIyYEHHE M HW3YyYEHHE CBOWCTB OpPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOJOPOAOB PpA3IUYHBIX KJIACCOB H
KHUCIJIOPOJICOAEPKAIINX OPraHNYECKUX BEIIECTB, PEUIEHUE HKCIEPUMEHTAIbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COONIOACHHEM MPaBUIl
Oe3omacHOro OOpallleHWs ¢ BEIEeCTBAaMHU M JA0OpaTOPHBIM 00OpPYJOBAaHUEM,
dbopMynHpoBaTh IENib HUCCIENOBAaHUA, TNPEJICTABISATh B pazIu4yHON (dopme
pEe3yAbTaThl HKCIIEPUMEHTA, AHAJTM3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMEHHUIA:

coOJIIOIaTh MpaBUia SKOJIOTHYECKU 11e71eCO00pa3HOTO MOBEAECHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKaroUIEH
IIPUPOJHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HAa JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, MOHUMAasi cMbICH TTokazatens [1K;

aHAJM3UPOBATH 11€JIECO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MPOMBIILIJIEHHOCTHU U B OBITY C TOYKH 3PEHUSI COOTHOILICHUS] PUCK-T10J1b3a;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIISITh IIEJICHAMPABICHHBINH TOUCK
XUMHUYECKOW MHPOPMAIINH B PA3IMYHBIX MCTOUYHUKAX (HAydHas! U yueOHO-Hay4YHas
JIUTEepaTypa, CpelcTBa MaccoBoil mHGopmaru, UHTepHET U Ipyrue), KpUTUUECKH
aHaJIM3UPOBATH XUMUYECKYIO0 HHPOPMAIMIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHU C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOIass U HeopraHudeckas
XUMHSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBIICHUN MOPUPOJBI, O MECTE U 3HAYCHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJidi B OOECIEUEHUU YCTONYMBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIlMOHAIBLHOTO MPHUPOJIONOJIL30BAHUS, B
dbopMuUpPOBaHUM MUPOBO33PECHUS M OOIIEH KyJbTyphl YEJIIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMUYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHUS — XUMUYECKUM AJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAss 000j04YKa aroma, S-, P-, d-aTOMHBIC OpOMTAM, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUS aToMma, THOpHAM3alus aTOMHBIX OpOuTajiei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIECKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKasi CBS3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYEcKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PEIIETKA, XHUMHUYECKAash PpEeaKlus, pacTBOp, OJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIUAINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOM 3(dexT
XAMUYECKOU PEAKIMU, CKOPOCTh XUMHUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON ITUCCOIUAIIUU, TIEPUOTAUYSCKUIN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUsI MAaCChl BELIECTB, 3aKOH COXPAaHECHUS U
MPEBPALICHUSA SHEPIUU MPU XUMHYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3BIK
XMMUW, MUPOBO33PEHUYECKHUE 3HAHUS, JIS)KAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
Y CUCTEMHOCTH XMMHWYECKUX SIBJICHUW; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
MPEJICTABICHUASI O MEXaHW3MaX XHMHUYECKUX PEaKIHUh, TEePMOIUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKAHHS, O XMMHUYECKOM PaBHOBECHH,
pacTBopax W JHCIIEPCHBIX CHCTeMaX; (PAKTOJOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U OE30MacCHOM HCIOJb30BAHUN BAKHEHIITUX HEOPTraHUYECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JESITEILHOCTH YEJIOBEKa, OOIIMX HAayYHBIX
MPUHIUNAX XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTCPHBIC MPHU3HAKH IOHSTHH,
YCTaHABJIMBAaTh UX B3aHUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPH
ONHACAaHUM HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOIB30BaTh XUMUYECKYI0 CHUMBOJIUKY JJIs
cocTtaBlieHUs (GOpMyJd BELIECTB M YPAaBHEHUHW XHMHUUYECKHX  PpEaKIHi,
cuctematuieckyro HoMeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBbHBIX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACNISITh BAJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSAX, BHUJI XUMHUUECKOW CBA3M (KOBaJICHTHas,
WOHHAs, MeETaJUIMuecKasi, BOJOpPOJHAs), THUI KPUCTAUIMUYECKON PEHIETKH
KOHKPETHOT'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJIa XUMUYECKOM CBS3M M THUIA KPUCTAUIMUECKOW pEMmETKU, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCU(ULIUPOBATH: HEOPIaHUUECKHUE BEILIECTBA
M0 UX COCTaBY, XUMUUYECKHUE PEAKIIMH MO PA3JIMYHBIM MTPU3HAKAM (YUCTY U COCTaBYy
pearupyronmx BeHIeCTB, TEIJIOBOMY 3(PQeKTy peakinv, U3MEHEHHMIO CTereHen
OKHUCJICHHSI DJIEMEHTOB, OOpAaTUMOCTH, VYYaCTUIO Karaju3zaropa U Jpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KiIaccuuKammu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI NEPUOJUYECKOro 3akoHa Jl.
N. MeHnaeneeBa U 1IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl  J[.MI.  MeHnneneeBa,  ucnonb3ys  HOHATHS
«QHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, O-aToMHbIC
opOuTann», «OCHOBHOE MU BO30YKIEHHOE HHEPreTUYECKHUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M X
CoeMHEHUNW 1o nepuogam u rpynmnam llepuommueckor cuctemsr . .
MeHeneeBa, BAJICHTHbIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JIOYCK;

chOpMHPOBAHHOCTh YMEHHUW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XMMHYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  MOJATBEPKIATH
CYyLIECTBOBAHME T'€HETHYECKOW CBA3M MEXKJYy HEOPraHMYECKHMMHU BELIECTBAMH C
MIOMOULIBI) YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBHUTEJIBbHBIX PEAKIUN MOCPEICTBOM COCTABIECHHUS AJIEKTPOHHOTO OanaHca
ATUX peaKkUui; peaklril MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  yPAaBHEHWW;  pEaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEAKIHMI C YYETOM HMX JSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaklMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHUS XUMUYECKOTO PABHOBECHS MO/ BIUSHUEM
BHEUTHUX Bo3aeicTBui (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEeaKIuH,
JIeXKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUS! CEPHOM KHUCJIOThI, aMMHakKa,
o0llMe HayyHble TPUHIUNBl XUMUUYECKHUX IPOU3BOJICTB; II€JIECO00PA3ZHOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEILECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH
3pE€HUsI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HAHUW O METOJax HAyYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MOJICIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSATh 3TH 3HAHUA TIPU SKCIIEPUMEHTAILHOM UCCIICIOBAHUYN BEILIECTB
U Ui OOBSICHCHHS XMMHUYECKUX SIBICHHM, MMEIONIUX MECTO B MIPHUPOJIE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU W TPEACTABJICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS»;
Macchl BEIIeCTBa WM 00bEMA ra3a 1Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YyYaCTBYIOUIUMX B PEAKIIMH BEIIECTB; TEIUIOBOTrO 3(dekra
peaKIuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT W IIEIOYEH C
U3BECTHOW CTENEHBIO AMCCOLMALMU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKluHu, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(MMeeT MpUMeECH); 0 BBIXO/IA MPOAYKTA PEakluu; 00bEMHBIX OTHOIICHUI ra30B;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENIHFHO IUIAHUPOBATH W TMPOBOJIHTH
XUMUYECKUN  SKCIEpUMEHT  (TpOBENEHHWE  peakiuii  HWOHHOrO  OOMeHa,
MOATBEPKICHUE KAYECTBEHHOI'0 COCTaABA HEOPraHUYECKUX BEILECTB, ONPEICICHUE
Cpeapl pPAcTBOPOB BEILIECTB C IMOMOIIBI0 HWHIAWKATOPOB, W3YUYEHUE BIUSIHUSA
pasnTuUYHBIX  (HAaKTOPOB HAa CKOPOCTh XHMMHUYECKOW PpEaKIMH, pPEIICHHUE
AKCHEPUMEHTAIBHBIX 3a7ad 1o TtemaM «Mertame» u  «Hemeramnb») c
coOmoieHneM TpaBuil 6€30macHOr0 OO0paIIeHnus ¢ BEIIECTBAMHU U J1ab0paTOpHBIM
obopynoBaHueM, GOPMYITHPOBATH IIEJIb UCCIEAOBAHMS, MPEJCTABIATH B PA3INIHOM
dopMe  pe3ynbTaThl  AKCICPUMEHTA, AaHAJIM3UPOBATh W  OIEHUBATh  UX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyao u jabopaTopHbIM 00OpyJOBaHUEM, OOpalleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHITIOJHEHUIO JA0OPAaTOPHBIX XUMHUUYECKUX
OMBITOB, JKOJIOTHYECKH I€eCO00pa3HOrO TMOBEACHUS B OBITY U TPYAOBOI
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOIIEH MPUPOTHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JICVUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMAas cMmbIch nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIH TOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4YHas U yueOHO-HaydHAas
JUTEpaTypa, CpeacTBa MaccoBoi uHpopmainuu, UHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATH XUMUYECKYIO HHGOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUH C MOCTABJIICHHOW yueOHOM 3a/1aueil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poswIe)
n/n NMPOrpaMmblI Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypebi
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOil XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHS OPTaHnYecKUX coeuHeHuil A. M. 8
bytnepoa
HWtoro mo pazuery 8
Pazpnen 2. Yriesogopoabl
21 [IpenenbHbIE YTIeBOIOPOAbI — allKaHBI, 5
LUKIIOAJIKaHbI
29 HenpenenbHble yrieBoaopO/Ibl: alKEeHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHYeCcKue yrieBoA0pO/Ibl (apeHbI) 8
24 [IpupoaHbIe HCTOYHHUKY YTIIEBOJOPOIOB U UX 4
nepepaboTka
2.5 ["aloreHnIpon3BOAHBIC YTIIEBOIOPOIOB 4 1
Hroro no pazueny 35
Paznen 3. Kuciopojacoaep:kanue opraHnyeckue coeuHeHust
3.1 Cnuptel. ®enon 11 1
KapOouunbHble COeTUHEHUS: allbETUIBI U
3.2 keToHbl. KapOoHoBbie kucaoThl. ClioKHbBIE 21 1
s¢upsl. XKupsl
3.3 VraeBodnl 9 1
Hroro no pazpeny 41
Pasnea 4. Azorcoaepskanue OpraHu4ecKue COeJuHeHHUs1
4.1 AMMHBL. AMUHOKHUCIIOTHL. benku 12 1 2




Hroro no pazaeny 12

Pa3zjnen S. BbICOKOMOJIEKY/ISIPHbIE COeIMHEHUS

5.1 ‘ BBICOKOMOJIEKYJISIpHBIE COCIMHEHUS 6

Hroro mno pazueny 6

OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102




11 KVIACC

KoJsmnuecTBo yacoB DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:;::me PALCIOB M TEM Beero Kontpoabusbie | IlpakTnueckue C(L)Iélstil:i::::::.])'lbﬂble
padoTsbI padoThI pecypebi
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctemMa XMMUYECKUX 9
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro no pazgeny 39
Paznea 2. Heoprannueckast xumusi
2.1 Hemeranmsl 31 1 3
2.2 Merasibl 23 1 2
Hroro no pazueny 54
Pa3pen 3. Xumus 1 ;Ku3HbL
31 Meto/bl TO3HAHUA B XUMUU. XUMUS U 9
KU3Hb
Wroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XUMUH, MIPEICTABICHUE O MHOI000pa3nun
OpPraHWYECKHUX COECIMHEHHUU

DNEeKTPOHHOE CTPOEHUE aToMa yIiiepoaa
(ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHUS).
BanenTHbIe BO3MOXKHOCTH aTOMa
yriepojaa

XUMHUYECKasi CBSI3b B OPraHUYECKHUX
CoeTMHEeHMIX. MexaHu3Mbl 00pa3oBaHUs
KOBJICHTHOM CBSI3H, CIOCOOBI pa3phiBa
CBsA3EH

Teopus cTpoeHHs] OpraHu4eCcKUX
coequHennii A. M. bytnepoBa

Bubl nzomepun: cTpyKTypHas,
MPOCTPAHCTBEHHAsI. DJIECKTPOHHbIEC

3¢ deKThl B MOJIEKYJIaX OPraHUYECKUX
COCTMHEHUN

INpencrasienne o KiaccCuGUKAUK U
CHCTeMaTHUYECKass HOMEHKIIATypa
(IUPAC) oprann4eckux BEIIECTB

Knaccudukanus peaxiuii B
OpraHUYECKON XUMHUHU

CI/ICTeMaTI/BaHI/I}I n 0606H_ICHI/Ie 3HaHUH
110 TCMC




AJKaHBl: TOMOJIOTMYECKUH psijl, oOmas
(bopmyra, HOMEHKIIATypa U U30MEpus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
Crioco0bl MoJTy4eHus ¥ IpUMEHEHUe
QJIKaHOB

12

Huknoankanel: obmmas Gopmya,
HOMEHKJIATypa ¥ U30Mepusi, 0COOEHHOCTH
CTPOCHUA U XUMHNYCCKHUX CBOf/iCTB,
CIIOCOOBI IMOJIYUCHHUA U IPUMCHCHUC

13

Pemenue pacu€rHbIx 3a1a4 Ha
orpeieNIieHUEe MOJICKYJIIPHOU (HOPMYITBI
OpPTaHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaru3anus u
000011IeHHE 3HAHUU I10 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psiJi, 001as
dhopmysia, HOMEHKIIATypa, MJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpykTypHas ¥ LIUC-TpaHC-U30MEpUs
aJIKEHOB

15

DusnyecKkue U XMMUYECKHUE CBOMCTBA
ankeHoB. IIpaBuino MapkoBHHKOBa

16

CrniocoOblI moTyueHust U IpUMEHEHNe
AJIKEHOB

17

IIpakTtuyeckas padora Ne 1 o reme
"[losydyeHne aTUIIEHA U U3YyUEHHUE €TO
CBOMCTB"




18

Pewrenne pacy€THbIX 3a1a4 HA
OIIpeIeTIeHUE MOJICKYIIIPHOI (hopMyIIbI
OpPraHMYECKOI0 BELIECTBA

19

AJKaJIMeHbl: CONPsHKEHHBIE,
HU30JIUPOBAHHBIE, KYMYJIMPOBAaHHBIE.
Oco0eHHOCTH AJIEKTPOHHOI'O CTPOEHUS

20

XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JMEHOB

21

Crioco0bl MoJTy4eHus U IpUMEHEHUe
aJIKaIMCHOB

22

AJKWHBI: TOMOJIOTUYECKHUH PsJI, 00IIas
dhopmyrna, HOMEHKIATypa, MEKTPOHHOE U
MMPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYI,
(bu3uvecKue CBOMCTBA

23

XHUMHWYECKHE CBOMCTBA AJIKMHOB

24

KavecTBeHHBIE peaki HA TPOUHYIO
CBSI3b

25

Crioco0bl MoJTy4eHus U IpUMEHEHUe
QJIIKMHOB

26

Pemenue 3aau: pacy€Tsl 1O ypaBHEHHUIO
XUMHUYECKON peaKinu

27

Cucrematuzanuus 1 00001IeHNE 3HAHUN
110 TEME

28

ApeHbI: TOMOJIOTHYECKUH psijl, o0mast
(dopMmysa, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII
OeH3ou1a ¥ ToNyoJa, uX GU3NUecKue
CBOMCTBA

29

XHUMHUYECKHE CBOMCTBA ApCHOB: p€aKInun
3aMCIICHUSA




30

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOECIUHEHM S, OKUCIICHHE T'OMOJIOTOB
OeH3011a

31

OcCo0EHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa

32

Pemrenne pac4y€THbIX 3a1a4 Ha
OIIpEICIIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT 0 BEIIECTBA

33

Crioco0bl MoJTy4eHus U IpUMEHEHUe
apeHoB

34

I'enetnueckas CBA3b MCXKAY pa3IndYHbIMU
Kj1acCaMH yrijiecBOJ0poa0B

35

Pacuérel o ypaBHEHUAM XUMUYECKHUX
peaknuii. CucremMaruszanus u 00001IeHIE
3HAHUH 110 TEME

36

[Ipuponusrtii ra3. [lomyTHbie HEDTAHBIE
rasbl

37

KaMeHHBII yronbs u IpoayKThl €ro
nepepaboTKu

38

Hedtb 1 ciocoOsI €€ mepepaboTKy.
[TpumMeHeHre MPOAYKTOB MepepaboTKu
HetH

39

I'eneTnyeckas cBs3b MCKAY pa3JINIYHbIMU
KilaCcCaMHu YIJICBOOAOPOAOB

40

FaJ’IOFCHOHpOI/ISBOI[HHe YrieBOAOPOAOB:
QJICKTPOHHOC CTPOCHUEC,; pCAKITNN
3aMCIICHUS raJIOrCHa

41

JlericTBHE MIEI0YEH Ha
rajoreHnpous3BoAHbIe. Bzaumoneiictue
JUTAIOTCHAJIKAHOB C MATHHEM U IIHHKOM

42

CucremaTu3aius 1 0000IIeHHe 3HAHUN
1o pazzaeny "Yraesogopoas!"




43

KonrponsHas pabora o teme
"Yranesopopozs!"

44

[IpenenpHBIE OTHOATOMHBIEC CIIUPTHI:
TOMOJIOTUYECKHM psijl, obmias popmyna,
CTPOCHHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIaTypa, KiaccupuKaims,
(uznueckue cBoicTBa

45

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

Crioco0bl MoJTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U
n30MepHsi, 0COOEHHOCTH (HUBNYECKUX U
XHMHYSCKHX CBOHCTB

48

MHOroaToMHbIE CIIUPTHI: ATUICHTITUKOIb
Y TJIMIEPUH, UX PU3NUECKHUE U
XUMHUYECKHUE CBOMCTBA

49

Crioco0bl MoNTy4eHUs U MPUMEHEHNE
MHOT'OaTOMHBIX CIUPTOB

50

@DeHo: CTPOCHHUE MOJIEKYJIbI,
(u3uveckue cBoicTBa. TOKCHUYHOCTh
(dheHona

51

XuMHYECKHE CBOMCTBA (heHoia

52

Crioco0bl MoNTy4eHUs U IPUMEHEHUE
(dhenona

53

IIpaktuyeckas pabora Ne 2. Pemenue
9KCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"Criupthl U peHonb!"

54

CI/ICTeMaTI/IBaI_[I/ISI u 0606IJ_ICHI/Ie 3HaHUH
110 TCMC

55

Anbpaerupl ¥ KETOHBI: 3JIEKTPOHHOE
CTpO€HUE KapOOHMIbHOM I'pyMIIbI;




TOMOJIOTHYECKHE Psi/Ibl, 001mas (hopMyiia,
M30MEpHsl 1 HOMEHKJIATypa

56

ATNBIETHIBI U KETOHBI: (PU3UUECKHE
CBOMCTBA; PEAKIIUU PUCOCTUHEHUS

57

PeaKIII/II/I OKHCJICHHUA U KAYCCTBCHHBIC
PEAKIMHU AJIbACTUAOB U KETOHOB

58

CriocoObl TTOTy4YeHUs albACTUIOB U
KETOHOB

59

OnHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBEIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus 1 HOMEHKIAaTypa KapOOHOBBIX
KHCJIOT, UX (pU3MUecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

Oco0eHHOCTH CBOMCTB MypPaBbHHOM
KHCJIOTBI. MHOT000pa3ne KapOOHOBBIX
KHCJIOT

63

Oco0eHHOCTH CBOICTB: HEMpPEeAeIbHbBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BHICIINX
KapOOHOBBIX KUCJIOT

64

ITonstue o IIPpOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CrniocoOblI 1oTyueHust U IpUMEHEHNe
KapOOHOBBIX KHCIIOT

66

CrnoxHble 3(hupbl: TOMOJIOTHYECKUN P,
ob1mas popmyia, H30MepHs U
HOMEHKJIATypa

67

dusnyeckne U XMMHYECKUE CBOICTBA
3¢upoB




68

Pemenue pacuérHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOW PEaKLMU, HA
OTIpeJieNIeHNe MOJICKYIJIIPHON (hOPMYJIIBI
OpPraHUYECKOT0 BEIECTBA

69

[Ipaktudeckas padora Ne 3. Pemenue
IKCIIEPUMEHTANBHBIX 33124 110 TEME
"Kap6oHoBsie kucnoTbl. ClI0XKHbBIE

3¢ups"

70

XKupsl: cTpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOITH3)

71

Oco0OeHHOCTH CBOICTB KHUPOB,
COACPKAIMNX OCTATKH HCIIPEACIIbHBIX
YKUPHBIX KHCIIOT. JKUpBI B IpUpoae

72

Mpbuta Kak COJTH BBICIIUX KapOOHOBBIX
KHCJIOT, NX Moromiee aercTeue. IloHsTHe

0 CHHTECTUYCCKUX MOIOMIUX CPEACTBAX
(CMC)

73

I'enetnueckas cBI3b YrjI€BOAOPOAOB U
KHCJIIOPOACOACPKAIMNUX OPraHUYCCKUX
BCIIICCTB

74

Pacuérel o ypaBHEHUAM XUMUYECKUX
peakiui

75

Cucrematuzanuus 1 00001IeHNE 3HAHUN
110 TEME

76

OO1as xapakTepucTUKa YIIIEBOJAOB U
KIaccuuKaIus yriaieBoaoB (MOHO-, TU- U
TOJIMCaXapHuIbl)

77

Monocaxapuabl: Gpu3MYecKue CBOMCTBA U
Hax0’KJICHUE B IPUPOJIE

78

HpI/IMeHeHI/IC T'JIFOKO3H6I, e€ 3HaueHHUE B
KUBHCACATCIIbHOCTH OpraHu3mMa




79

Jucaxapuabl: caxapo3a, MajlbT03a U
nakro3a. Haxoxnenue B npupone u
IPUMEHEHHE JUCAXapUJI0B

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, PU3HUECKUE U
XUMHWYCCKHUEC CBOI\/JICTBa, IMPUMCHCHUC

81

Ilonsarue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacdyeTHsIX 3aa4 Ha
OIIpeZeIIEHUE JI0JIA BBIXOJA MMPOIYKTa
peaKuMM OT TEOPETHYECKH BO3MOXKHOTO

83

Cucrtematusanusa 1 00001IIeHNE 3HAHUI
0 pa3aeny

84

KonTponbhas pabota o teme
"Kucnopoacoaepxamiue opraHu4ecKie
coenuueHus"

85

AMUHBL: K1accUBUKAIHS, CTPOCHHE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIATYpa U (PU3HUECKUE CBOHCTBA

86

XHUMHUYECKUE CBONCTBA aTu(aTHUECKUX
aMHUHOB

87

AHnnuH: CTPOCHUEC aHUJIMHA,
0COOEHHOCTH XUMHUYECKHX CBOMCTB
dHWJINHAa

88

Crioco0n1 MOJIYUCHUA U IPUMCHCHUC
aJ'II/I(l)aTI/I‘ICCKI/IX AdMHHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIaTypa 1
n3oMepusi, pusndeckre CBONCTBA.
OTtnenbHbIE IPEACTABUTENH Ol
AMUHOKHCIIOT

90

XHMHUYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHUCIIOT.
CuHres u TuapoJu3 IICNTHA0B




91

benku xak mpupoaHbIe TOIUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHUYECKHAE CBOUCTBA OEIIKOB

93

A3oTcoaeprKalme reTepolruKInIecKue
COCAUHCHUA. HYKJIGI/IHOBI)IC KHUCJIOTHBI:
COCTaB, CTPOSHHE U OMOJIOTHYECKas POITh

94

[IpakTueckas pabota Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 3a71a4 110 TeMe
"A30TcoiepKalie OpraHnyeckmue
coenuuenus"”

95

[IpakTnueckas padorta Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJa4 110 TEME
"Pacnio3HaBaHne OpraHUYECKUX
coenuHeHun"

96

KontponbHas padoTa o Teme
"A3oTcoaepKalue OpraHn4ecKne
coenuuenus"

97

OCHOBHBIC ITOHATHUS XUMHHI
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ u
METOABI UX CUHTE3a —II0JIMMEPpHU3alluia 1
ITOJIMKOHACHCAUA

98

[Mnactmaccel. YTunu3zamus u nepepadoTka
IJIacTUKA

99

DnacToMepbl: HaTypaJlbHbIN
CHUHTETHUYECKUE KayuyKku. Pe3una

100

BomoxkHna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ'II/IMepr
CIICTTUAJIbHOI'O HAa3HAYCHU A

101

IIpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"Pacno3HaBaHue ILUIACTMACC U BOJIOKOH"




O000lLLEHUE U CUCTEMATU3ALIUS

102 M3Y4YEHHOI'0 MaTepuasa 1o Teme 1
"BbICOKOMOJIEKYJISIPHbIE COETUHEHMS"
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTa udposnbie
n/n Tema ypoxka Bcero Konrpoaensie  Ipakruieckue Ildlsyqemm :)Iﬁg)agonaTeanble
padoTsI padoThbI pecypen
1 Atom. CocTaB aTOMHBIX sJIEp. 1
XUMHYECKHH dJIeMeHT. M30TOIIEI
2 CtpoeHue 3eKTPOHHBIX 000JI0YEeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMruaecKux 2J€MEHTOB 1
(s-, p-, d-, f-amemeHTHI)
4 Pacnipenenenne >eKTpOHOB IO ATOMHBIM 1
opOuTaIsIM
DNeKTpOHHBIE KOHPUTYpAIIMd aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUM
6 DNeKTpOHHBIC KOH(PUTYpALIMX HOHOB. 1
DIIEeKTPOOTPUIIATEITLHOCTh
[Tepuonnueckuii 3akoH u Ilepuogmyeckas
7 chcTeMa XuMHYecKux siaeMmeHToB /I, H. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM
TEOPHEH CTPOSHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1
VMM MPOCTBIX U CIOKHBIX BELIECTB O
TpYIIaM U epUuoaam
9 CucreMaru3anus U 0000IIeHHE 3HAHUH 110 1
TeMe
10 Buasl xumudeckoit cBsa3u. MexaHu3MBbl 1

06pa3013aH1/151 KOBAJICHTHOM CBS3H.




Bonoponnas cBsa3b. MexMoneKyspHbIe
B3aUMOJEHCTBUA

11

BaneHTHOCTP U BaJIeHTHBIE BOSMOXHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJ C UX T€OMETPUUYECKIM CTPOCHUEM

12

[IpencraBnenus 0 KOMIJIEKCHBIX
COEJIMHEHMSIX: COCTaB M HOMEHKJIaTypa

13

BemectBa MOJIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BEIIECTB

14

[TonsTHE O AMCTIEPCHBIX CHCTEMaX.
[IpencraBieHne 0 KOJJIOUIHBIX PaCTBOPAX

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

Crioco0bI BbIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpPOB

17

Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM
MOHSTUH ""MaccoBas 40Ji1 paCTBOPEHHOTO
BeniecTBa", "MoIsipHas KOHIIEHTpauus'"

18

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILEeCTB

19

Cucremarusanuusa 1 00001IeHNE 3HAHUN 110
TEME

20

KonrtponbHas padora no temam "Crpoenue
atoma. Ileproanyeckuit 3aKoH U
[leproanueckas cuctemMa XUMHYECKUX
anemenToB JI. . Menpneneesa", "Ctpoenue
BeliecTBa. MHoroo6pasue BemniecT”

21

Knaccudukarus XuMHYeCKUX peaKiHii B
HEOPraHUYECKOM U OpraHM4YeCKONH XUMHUH.




3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

22

TernoBbie 3 HEKTH XUMUYECKAX PEAKITHIA.
TepmoxuMHuYecKre ypaBHEHHS

23

Breraucnenus no YPAaBHCHUAM XUMHYCCKUX
peaKuHﬁ U TCPMOXUMHNYCCKHUM YPAaBHCHUAM

24

CKOpOCTh XMMHUYECKOU peaKInu, e¢
3aBUCHUMOCTD OT Pa3JInYHBIX (DAKTOPOB.
KaTtanu3 u karaimn3atopsl

25

['oMOreHHbI€ ¥ reTepOreHHbIE peaKIuu

26

[IpakTueckas padorta Ne 1 mo Teme
"Bnusinue pa3nuyHbIX PaKTOPOB HA
CKOPOCTh XUMUYECKOW peaKkiuu"

27

OO6patumbie 1 HEOOpATUMBIE PEAKITHH.
XHUMHUYECKOE pPABHOBECHE

28

[IpakTrueckast pabora Ne 2 o Teme
"BnustHue pa3nudHbIX GaKkTopoB HA
M0JIO)KEHHE XMMHYECKOro paBHOBecHs"

29

DIEeKTPOIMTHYECKAs TUCCOLIUAIIHSL.
CunbHbIe U cita0ble 25eKTposIuThl. CTEeTIeHb
IIACCOLIMAIIUNA

30

HNonnoe npoussenenue Boasl. Cpena
BOJIHBIX pacTBOPOB. BomopoaHbIit
nokasatenb (pH) pactBopa

31

IM'mpoponus coneit. Peakuuu, nporekaronye
B pacTBOpax JIEKTPOJUTOB

32

IIpakTtuyeckas padora Ne 3 o reme
"XVMHYECKHE PEAKLIUU B pacTBOpax
3IEKTPOJIUTOB"




33

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHelme OKuCIuTenu u
BOCCTaHOBHTEJIH

34

Merto/1 371eKTPOHHOTO (3JIEKTOHHO-
HMOHHOI0) OanmaHca

35

DJEeKTPOJIU3 PaCTBOPOB U PACILJIABOB
BEIIIECTB

36

Pemenne 3aaa4 pa3JInYHbIX TUIIOB

37

Pemenne 3aaa4 pa3JIndHbIX TUIIOB

38

Cucrtematusanuus 1 00001IeHIE 3HAHUN 110
TeMe "XumMuueckue peakuuu'

N =S SN R SN

39

KonTponbHas pabota o teme
"Xumuueckue peakiuu'

40

ITonoxenne HeMETaJIJIOB B
[Tepuonuueckoil cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
duzndeckue CBOMCTBA HEMETAIIJIOB

41

AnoTponusi HeMETaJUIOB (Ha puMepe
KHCJIOpOJIa, cepbl, (hochopa u yriiepoaa)

42

Bomopoa: nonmydenue, puznueckue u
XUMHYECKHUE CBOMCTBA. [ Mapu bl

43

I"anorensl: HaxX0XACHUE B IIprupoae,
CII0COOBI MOJIy4uCHU:, (1)I/I3I/I‘ICCKI/IC u
XHMHYECKHE CBOMCTBA

44

I'anorenoBonopoasl. Baxueiimue
KHCIIOPOJICOJIEPIKAIIUE COEAMHEHUS
raJoreHoB

45

Ha6opaTopHLIe " NPOMBIIIJIICHHBIC
CITOCOOBI MOJIYUCHUA I'aJIOT'CHOB.
HpI/IMeHCHI/IC raJIor€HOB U X COSIMHEHUM




46

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 337a4 110 TeMe
"T"anorens!"

47

Kucnopon: naboparopHsic u
MIPOMBIIIJICHHBIE CITOCOOBI TTOTyYeHUS,
(uznueckue U XUMHUYECKHE CBOWCTBA.
O3o0H. [IpumeHeHne KUCI0poia U 030HA

48

OKcHIbI U IEPOKCHUIBI

49

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

50

Cepa: HaxO0XJIEHHUE B MPUPOJIC, CITOCOOBI
nonyquI/m, q)HSI/I‘—IeCKI/Ie U XUMHUYCCKHUEC
CBOWCTBA

o1

CepoBoopo/, CyIb(uabt

52

Kucnoponconepsxaiiue coeAMHEHUS CEPBbI.
OCc0OEHHOCTH CBOMCTB CEPHOMN KUCIOTHI

53

[Ipaktrueckas padora Ne 5. Permenue
SKCIEPUMEHTANBHBIX 3a71a4 1o Teme "Cepa
U e coequHeHus"

54

A3OT: HaX0XKACHHE B MPUPOJIC, CITOCOOBI
MoTy4YeHus1, PU3uIecKue U XUMUICCKHE
CBOMCTBAa. AMMUAK, HUTPHUIbI

55

Kucnopoaconepxariue coeTMHEHHS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCJIOTHI

56

[IpuMeHeHue a30Ta U ero COeMHEHU.
A3oTHBIE YA0OpEeHUS

57

docdop: HaxXOKIEHHE B IPUPOJIE,
CHOCOObI ONMyUYeHUs!, PUINYECKUE U
XUMHU4eckue cBoicTBa. Dochuast u

bochun

58

Oxcunst hocdopa, pochopcoaepxanine
kucnotbl. Conu ¢pocopHO KUCTOTHI




[Tpumenenue pocdopa u ero coeTMHEHUH.

59 dochopHbie y100peHUs
[Ipaktudeckas padora Ne 6. Pemmenue

60 AKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe "A30T
u dochop u ux coenuHeHHU"
Yriepos: HaxoxKJIeHUE B IPUPOJIE,

61 AJIJIOTPOIIHbIE MOUUKALUY; pU3HUecKre
Y XHMHYECKHE CBOMCTBA, MPUMCHECHHE

62 Oxkcun yrinepona(ll), oKens yraepoaa(lV),
YTOJIbHAs KUCJIOTa U €€ COJH

63 Pemrenue 3a1a4 pa3nuMyHBIX THIIOB
Kpemuuii: Haxo1eHre B IPUPOJIE,

64 CTIIOCOOBI Oy4YeHHS, PUIUICCKUE
XUMHYECKHE CBOWCTBA

65 Oxkcun kpemuaus(1V), kpeMHHEBasT KHCIIOTA,
CHJIMKAThI

66 [IpumeHeHre KpEMHHS U €ro COeTMHEHUH.
CrekJi0, €ro noyryueHue, BUAbI CTEKIIA

67 Pemenue 3aga4u pa3auvHbIX THIIOB

68 CI/ICTc?‘MaTI/BauH}I U1 00001IeHrEe 3HAHUHT 110
teMe "Hemeramibr"
KonTponbHas pabota o teme

69 " "

Hewmeraisl

70 AHanu3 pe3yJbTaToB KOHTPOJIbHOMN
paboThl, KOPPEKIUS OMIHOOK
[Tonoxenne meramnos B [lepuoauueckoi

71 CUCTEME XUMUYECKHX JIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS INEKTPOHHBIX
000JI04€K aTOMOB METAJLIOB

79 OO6mue ¢puznyeckue CBOMCTBA METAIOB.
[TpuMeHeHre METAJIOB B OBITY U TEXHUKE

73 Crnasel MmetasuioB. Kopposust MeTanioB




74

Pemenne 3aaa4 pa3JIMIHbIX TUIIOB

75

DNEKTPOXUMHUUECKUN Psijl HAlPSDKEHUH
MeTayuioB. O0Imue Croco0b! MOTyYeHUs
METAJUIOB

76

O6mas xapakrepuctuka Mmetaiuion |A-
rpynsl [lepuoanyeckoi cucteMbl
XUMHYECKUX 3J1eMEHTOB. HaTpuil u kanuii:
MoJiy4eHue, GU3NYecKue 1 XuMHUYEeCKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COeOUHEHUN

77

O6mras xapakrepuctuka metawioB |IA-
rpynsl [lepuognyueckoi cucteMbl
XUMHYECKHUX AJIEMEHTOB. Maruuii u
KaJIbIUi: TIOJTydyeHue, PU3niecKue u
XUMUYECKHE CBOMCTBA, IPUMEHEHUE
MIPOCTBIX BEUIECTB U UX COCAUHEHUN

78

JKEcTKOoCTh BOIBI M CIOCOOEI €€
yCTpaHCHHS

79

AIOMUHUE: TIOJTyYeHHUE, PU3UUECKHUE U
XMMHYECKHE CBOMCTBA, MPUMEHEHHE

80

AmMdoTepHbIE CBOICTBA OKCHIA U
TUIPOKCH/IA ATIOMUHUS,
TUAPOKCOKOMITTIEKCHI aTFOMUHUS, UX
MIPUMEHEHHE

81

Pemenue 3agau Pa3JIMIHbIX TUIIOB

82

IIpakTtuyeckas padora Ne 7. Pemenue
9KCIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"MeTaJuisl INIaBHbIX oArpymm"

83

OO11ast xapakTepuCTHKa METAJIJIOB
nobouHsIx noarpymi (b-rpymm)
[lepronmueckoil cuCTEMbl XUMHUYECKUX
HJIEMEHTOB




84

duznueckre 1 XUMUYECKUE CBOUCTBA
XpOMa U €ro COCIMHEHUN, UX IPUMEHEHUE

85

Baxwueline coelMHEHNs] MapraHiia.
[Tepmanranar Kanusi, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

dusuyeckue U XUMHUYECKUE CBOMCTBA
kKenesa u ero coeaquHeHui. llomydyenne u
MIPUMEHEHHE CILUIABOB XKeJe3a

87

dusnyeckue U XUMHUYECKHE CBOMCTBA MeIU
1 €€ COeTMHEHU I, NX IPUMEHEHNE

88

duznueckre 1 XUMHUYECKHE CBOUCTBA
[IMHKA W €r0 COEMHEHUM, X PUMEHEHHUE.
['uIpOKCOKOMILIEKCHI ITMHKA

89

[Tpaktrueckas padora Ne 8. Permenue
SKCIIEPUMEHTAJIbHBIX 3a7a4 M0 TeEME
"MeTtasuibl TOOOYHBIX TOATPYMI"

90

Pemenne 3aaa4 pa3jIMYHbIX TUIIOB

91

O0001IEeHE U CUCTEMATU3ALIIS
M3YYEHHOI'0 MaTepuaa 1o TeMe
"MeTamnsr"

92

KoHntposbpHas padota nmo teme "Metayibr"

93

AHanu3 pe3yJbTaToB KOHTPOJIbHOMN
paboThI, KOPPEKITUS OMHUOOK

94

Pone xuMuu B o0ecIieueHuN YCTOP'I‘{I/IBOFO
Pa3BUTHUSA YCIIOBCUCCTBA. ITonsTHE O
HAayYYHbIX METOJAaX UCCIICAOBAHMS BCIICCTB

95

Hay‘IHLIe MMPUHIUIIBI OPpraHU3alun
XUMHUYCCKOI'0 IIPpOU3BOJACTBA.
HpOMLIH_IJ'ICHHLIe CIIOCOOBI MOJIYUCHUA
Ba)KHEMIIINX BEIIECTB

96

XUMHUYECKOE 3arpsA3HCHUC Oprxcaromeﬁ
CpCAbl M €ro NoCJICACTBUA




XHMHUS U 30pPOBbE YEIOBEKA.

97 1
JlexapCTBEHHBIE CPEACTBA

98 Xumug iy, Poab xumun B o0ecrieueHnu 1
MTUIIEBOM OE30MaCHOCTH

99 Kocmernaeckue u napdromepHbie 1
cpeacTBa. beiToBas XuMus
XHMHS B CTPOUTENBCTBE. BakHeimne

100 CTPOUTENbHBIE U KOHCTPYKITHOHHBIE 1
MaTepuaibl

101 XuMUS B CETBCKOM XO35MCTBE. 1
Opranndeckre 1 MUHEPAJIbHbBIE yI00pEeHUS

102 Cucrtematusanuus 1 00001IeHNE 3HAHUN 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

1.

Xumus. 10 knace. YrinyOneHnubsiit ypoBeHs: yueOHuk. / O.C. T'aGpuensH,
N.I". Octpoymos, C.A. Crnankos, A.H. JIéBkun. — M.: «lIpocBenienue,
2022.
Xumus. 11 knace. YrimyOneHnnbsiit ypoBeHb: yueoHuk. / O.C. I'aGpuensH,
N.T". Octpoymos, C.A. Cnankos, A.H. JIéBkun. — M.: «IIpocsenieHnue»,
2022.

METOAUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.

lNa6puensa O.C., OctpoymoB WN.I'., OctpoymoBa E.E. «Opranuueckas
XUMHUSI B TecTax, 3ajauax, ynpaxseHusx. 10 kmacce»: yuebHoe mocobue
JU1sl 0011Ie00pa3oBaTeNbHBIX yupexaeHui. - M.: «Ipoda», 2003.
l'a6bpuensa O.C., bepeskun IIL.H., YmakoBa A.A. KoHTponbHbIE U
npoBepouHbie paboTel. Xumus 11 kmacc. [IpoduibHbIi ypoBeHb. - M.:
«Beprtuxkanby, 2015.

lNa6puensa O.C., Acanoa JIL.M. Xumwusa. 11 kmacc. KonTponbHble U
npoBepouHbie paboThl k yueObHuky - O.C. ['aGpuensna, I'.I". JIsicoBOM.
Yry6aenuslit ypoBeHs. - M.: «/Ipoday, 2016.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

UHTEPHET

1. MunucTepcTBO 00pa3oBaHus ¥ Hayku PO (Www.mon.gov.ru)

2. JlomonnutenbHoe  oOpa3zoBanue  neredl.  denmepanbHBIA  TOpTAT
(vidod.edu.ru).

3. CepBep uH(DOPMAIMOHHOW TMOMJIEPKKHA EIUHOTO TOCYIaPCTBEHHOTO
sK3ameHa (WWW.ege.ru).

4. TlpodumsHoE 00ydeHHe B cTapmieit mkoie (Www.profile-edu.ru).

5. MHdopmanimoHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHMH B OOpa30BaHUUA —
cucreMa (heepabHBIX 00pa3oBaTeIbHBIX MOpTaaoB (WWw.ict.edu.ru).

6. Cepsep ['ocHMU mHbOpMAIIMOHHBIX TEXHOJIOTHA M TEIEKOMMYHUKAIIHMA
(www.informika.ru).

7. XuMuK.py — caiitT o xumun (WWwW.Xumuk.ru).

8. IllkompHas xumus (Schoolchemistry.by.ru).

9. ®enepanbHbIl TIEHTP WHPOPMAITMOHHBIX 0OpPa30BATEIBHBIX PECYpPCOB —

®IIMOP (fcior.edu.ru).

10.Enunas koiuiekuus Lu@poBbIX 00pa3oBaTelbHBIX pecypcoB (School-

collection.edu.ru).



11.0¢unmaneubiii  cait mo EI'D B  KamuHunrpajckoi  oGnactu
(ege.baltinform.ru).

12.O¢dpuumaneueiii cailt ®I'BHY «®enepanbHblii HHCTUTYT NEAArOrMUECKUX
uamepenuin» (fipi.ru).

13.MuTepHeT-)ypHaI « Xumus 1 XuMuku» (Chemistry-chemists.com)

14.OT1kpeITHIN Kaace (WwWw.openclass.ru).

15.Caiir  xumuueckoro @Qakynbreta MIY wum. M.B. JloMoHocoBa
(chem.msu.ru/rus/weldept.html).



