MHUHHUCTEPCTBO ITIPOCBEIEHUSI POCCUMCKOM ®EJIEPALIUA
Komurert o0mero n npogeccnoHaabHOro odpazopanus JleHmHrpaackoii odacTu

Komurer o0pazoBanus axmuauctpanun MO TocHeHcknii paiioH
JleHuHrpaackoi odaacTu

MBOY «I'umua3ust Ne2 r. Tocno um. I'epost Conuanucrudeckoro Tpyna H.®. ®DenopoBa»

[Tpunoxenne k OOII COO,
YTBEPKJIECHHOU PUKA30M IUPEKTOpa
MBOY «I'umnazus Ne2 r.TocHo
uM.I"epost ConnanrcTuyeckoro
Tpyna H.®.Denoposa»

Ne 96/01-15 ot 31.08.2023

PABOYASA ITPOI'PAMMA
(ID 1014499)

yueOHoro npeamera «Xumus. YriayO0JdeHHbI YPOBEHb)

s ooydaromuxcst 10 —11 xmaccos

TocHO
2023



MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
Oenepanun Ha niepuon 1o 2025 roxa» (Pacmopsokenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoduabHOro OOydYeHHs, MpPU3BaHO obOecneunTh O00IIe00pa30BaTEIbHYI0 M|
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBINIYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHHUs] B OpraHu3alusax MpodecCHoHaIbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMH
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB O0y4YeHUs U TpeOOBaHHWN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneuynuBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
oOyuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIMUXCS CPEICTBAMH IIpeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHHus yueOHOro maTepuana, KOJUYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OO0Yy4arollUXcsl B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOnE€HHOTO U3yYEHUS XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MPUMEPHOE paclpejielieHue y4eOHOTO BPEMEHH, PEKOMEHIYyeMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3YUeHUs MpeIMeTa
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TaKKe C YY4ETOM OCHOBHBIX BHUOB
y4eOHO-TTO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss 10 OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefeiaMH yCTaHOBIEHHOM MPOrpaMMoi 1O  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» ocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTaBJISIOIICH,
KOTOpasi JOJKHA OMPEAENSIThCS B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOr0 M YIIIYOJIEHHOTO YpOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MPEEMCTBEHHOCTH €  MOCJIEAYIOIIUM  3TaroM  [OJYYEHHS  XUMHUYECKOrO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUgX CPEeAHEro NpodhecCHOHaIbHOIO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE W  YIIIyOJIeHWE TEOPETUYECKOW |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
00y4eHUs1, B TOM YHCJIE€ C MEPCIEKTUBOM MOCIEAYIONIETO MOTYUYECHUSI XUMUYECKOTO
o0pa3zoBaHus B OpraHU3alusax MpodeccuoHalbHOro oOpasoBanus. Hapsany ¢ aTum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydyarommxcs, Ha (OPMHUPOBAHHUE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUuYecKass XHMHS» COCTABISET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHUM TOJy4YaeT OMNpeaeEHHOEe TEOPETHUECKOe OMOJHEHHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS O00bEMA 3HAHUH O XUMHUYECKHUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YriayOJeHUs
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKUINNA, PACCMATPUBAEMBIX C TOUKH 3PEHUSA XUMHUYECKON KMHETUKU
U TepMoauHaMHMKd. M3yueHune mnepuoanveckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHUHM aToMa. XUMHUYECKasl CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakIui  JomoiHseTcs  GOpPMHpPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUM.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MpEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeAameThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa JJis KJIAaCCOB XUMHKO-(U3UUYECKOro npoduiis 0oblioe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YUYCHUHU TpeAMEeTa B JAaHHOM Clly4ae akleHT OyJeT clellaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (DU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHHUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO0 xe BpemMs B coAepKaHMM TMpeaMmeTa sl KIAacCOB XHUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMN yAENbHbI Bec OyIeT MMETh OopraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
00CTOATENILHOTO  PAaCCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KUCJOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAX IMpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYLIHOCTH MPOLEeccoB (POTOCUHTE3A, IbIXaHMUs, TUILEBAPEHUS.

B mnnane dopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OIIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C YYEOHBIMH TpEIMETaMH, BXOJMSIIMMH B COCTaB
npeaMEeTHBIX obOacTelt «EcTecTBeHHO-HayuHbIe MpeaMeTh», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpeJlHero oOliiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3a7a4yd Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMpeAMeTa Mpearnoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylleil poiu B obOecredyeHun
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUM XHWMHHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMH BEIIECTBA HA PpAa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTCKAHUS XHUMHUYECKHUX PEaKLHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMAX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
NIPOTHO3UPOBAHMSI SBJICHUH, UMCIOIINUX ECTECTBEHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BaHHEM U  TepepaboTKOM
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOJUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JCATEITHBHOCTH U MTOBCEIHEBHOMN KHU3HH.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMN 1IeJIOCTHONW CHUCTEMBI CPEIHEro oOIero oOpa3oBaHUs NMPU HU3YUYECHUH
npeaMeTra «XUMHs» Ha  yrAOyOJIEHHOM YpPOBHE OCOOYIO  aKTyaJlbHOCTh
mpruoOpeTarT TaKue 1eJId U 3a7a4H, Kak:

e BOCIHTaHUWE YOEKIEHHOCTH B ITIO3HABAEMOCTH SBJICHUM TPHUPOIHI,
YBXEHUS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPETHUYECKHX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHEC MOTHBAlMM K OOYYEHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHS
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BAHHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTHYECKOM eI TETbHOCTH.

OO6muree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHHUSI XUMUU Ha YTITyOJIeHHOM
YpPOBHE cpenHero ooiero odpasoBanus, coctabmsier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HeJe0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JIOHOPHO-
aKIenTopHbIi). TUIMBl NEepeKphIBAaHUS AaTOMHBIX oOpOuTaned, o©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crTpoeHuss opraHuyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetHas. M3omepus. Bunpl wn3oMepHuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HoMeHKiatypa oprannueckux coenuHeHuidl (IUPAC) m TpuBuaibHbIE Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3yYEHHs] BEIIECTB M HUX MpEeBpalllCHH:
O3HAKOMJICHME ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB W MaTephallaMd Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omonoruueckuil psisi ankaHoB, oOuias GpopmMyina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI aJKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3MUECKUE CBOMCTBA
AJIKAHOB.



XUMUYECKNE CBOWCTBA QJIKAHOB: pEAKIMU 3aMEIICHUSA, HW30MEPHU3ALNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UHUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN — AlKEHOB,  Sp-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TPHUCOCAUMHEHUS, 3aMCIICHHUS B O-TTOJIOKEHUE
Ipu JABOMHOM CBS3W, MOJUMEpHU3aluu U okucieHus. [IpaBmio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUUYECKUX CBOUCTB
COnpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TpUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBeHHBIC peakiiui Ha TPOMHYIO CBsi3b. CITOCOOBI MOTyUeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3HWYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPEe aJKUIBHBIX PaTUKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsHbIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBsI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTII€BOIOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOJAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3yUYCHMs] BEIIECTB M HUX MPEeBpaIlCHUM:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
MOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa KaJiks, B3aMMOJICMCTBHE aleTHICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHUE
yrjiepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAaX, IOJYYEHUE OTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmyieHHE C¢ KosuiekiusmMu «Hedtb» u «Yromby,
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FajJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJICMCTBUE C  OPraHUYECKMMHM W  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuys Ha OJHOATOMHbBIE CIUPTHL. J[€HCTBUE 3TaHOIA U METAaHOIA
Ha opranm3M uenoBeka. CrmocoObl MOJTydYeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. Dusnueckue u
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIIEHUs, B3aUMOJIEUCTBUE C OPraHUuYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cnupthl. [lpencraBieHue o MexaHuU3ME peaklMil HYKICOPUIBHOIO 3aMeEIICHUS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH3oapHOTO sinpa. Pusnueckue cBoicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJIbJErMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. du3znueckue CBOMCTBa
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C y4acTHEM YTJIEBOJOPOJHOIO pajJuKaja.
OCOOEHHOCTH CBOWCTB MYpPaBbUHOW KHCJIOTHL. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeicTaBuTenu BHICHIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAasA, NaJIbBMUTHHOBAs, OJICMHOBAs, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMeHKIarypa. du3nyeckue M XUMHUUYECKUE CBOMCTBA: THAPOJHU3 B KUCION H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIIEE ICHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U aJIbJCTUIHOU
Ipynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHUEe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupone u npuMmeHenue. llonrcaxapuapl: kpaxmann,
JIMKOTEH MW 1ewtojo3a. CTpoeHue MakpOMOJIEKYJ KpaxMalia, TJIMKOTE€Ha |
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA LEJUTIOJIO3bI: TUAPOJIN3, MoiyyeHue 3GupoB 1eioio3bl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HX IPEBPALLICHUM:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJICHUE 3TWJIOBOI'O CIIMPTA B albJIETHU] HAa PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJIb30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHA €
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJOM, pEUIEHNE IKCIEPUMEHTAJIBHBIX 3aAa4 1Mo TeMaM «CIHPTHI U
denoinby, «KapdoHoBbie KUCAOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kalue OpraHu4ecKue coeIMHeHM .

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anudaTUyeckue M apoMaTUYECKHUe;, IMEepBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenne Monekyn, obmias ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pusndyeckue
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYINI aTOMOB B MoJieKyJsie anuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30I1A.

AmMuHokucnoTel. HomeHknarypa u uzomepusi. OTaenbHble TPEACTABUTENN O-
AMHMHOKHCIIOT:  TIJIALWH, ajnaHuH. @Du3nyeckue CBOMCTBA  AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCMHEHMH, peakuusi MOJUKOHACHCAlUU, OoOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTU/IOB.

benku kaxk npuponHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TpPETUYHAA
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBa OENKOB: THIPOJIHU3, JEHATypalus,
KayeCTBEHHbIE PEAaKIIMU Ha OEIKH.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
pacTBOpeHHE OENKOB B BOJAE, JIeHaTypauus O€IKOB IPU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€NKHM, pElIeHUWE OKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«AsoTconeprkaiue OpraHUYEeCKHUe COCTMHEHUSD )51 «Pacno3zHaBanue
OpPTraHWYECKUX COCIUHEHUIN.

BricokomoJieKkyJIIpHBbIE COeIMHEHHS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUMN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHDb MOJIUMEPU3ALUH, CPEAHAS MOJICKYIISIPHAS



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJMCTUPOJ, TOJUMETUIMETaKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPHUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHON (OpMyNbl OpPraHUYeCKOro COEIUWHEHHUs II0
MacCOBBIM JOJIAIM 3JEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXO0XICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpPraHMYeCKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€H NMPU U3YUYEHUU OPraHUYECKON XMMHUU B
10 xnacce ocCylIecTBISIETCS 4Yepe3 HCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHeE,
AKCHEPUMEHT, MOJIEb, MOJICIIMPOBAHHE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (YU3MUYECKUE BEJIUYMHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: xieTka, opraHu3M, OSKocucTeMa, Owocdepa, MeTaboIU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHonmorusi: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATIBLHOTO THTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBILIAS N HEOPTAHUYECKAS XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOouTanu. Knaccudukamuss XuMUIeCKuX 3JIEMEHTOB (s-, p-,
d-, f-omementsr). PacmpeneneHue SIEKTPOHOB 1O aTOMHBIM  OpPOUTAISAM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoAuYecKoro 3akoHa M llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXKHBIX BELIECTB MO TpyllnaM U IepuojaM. 3JHauYCHHE
nepuoanyeckoro 3akona [[.11. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JiHA CBsI3U. 1[0 pHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsA3U. KparHele cBsA3u. BonoponHas CBA3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nqucnepcHbix cucremax. MctuHHabie pacTBOpsl. [IpeacraBnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHMS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaKIuU. XUMHUYECKOoe paBHOBecue. KoHncraHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTnyeckas aucconuaius. CuibHbIe W ClaOble AJICKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienouHas. Bogopoaubiii mokasarens (pH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKHUCIHUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJIECHUS.
Okucnutenb M BOCCTaHOBUTENb. I[Ipomecchl OKHUCIEHHST U BOCCTAHOBIICHUSI.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMepoKcHaa BOAOpOAAa B MPUCYTCTBUU KaTaau3aTopa, MOJAEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKInii HOHHOTO 0OMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuoguueckoll cucremMe XUMHAYECKHUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopoxa. ITlonyuenue, pusnmyeckue M XMUMHUYECKHUE CBOMCTBA: PEAKIMHU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lNanorensl. HaxoxaeHnue B mpupone, COCOObI MOTyYeHHs, PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeume KUCIOpOACOACpIKAIIUE
coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
KUCI0opoja. PU3NYECKUE U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOJAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBomopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHucrass u cepHas KUCIOTBI U UX coidu. OcoOEHHOCTH CBOMCTB
CEepHOM KUCIOTHL. IIpuMenenue cepsl U €€ COeIMHEHUN.

Azor. Haxoxaenue B mpupoAe, CIOCOObl MONY4YEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl MonydeHus, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XMMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcua yrimepoma(IV), yronapHas kuciora u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BAHHBIX YTJIEPOJIOM, H €TO
COEeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupoje, CIocoObl MOJMydeHHs, (DU3nYecKue u
xumuyeckue cporctBa. Oxcun kpemHusA(IV), kpeMHHeBasi KUCIOTa, CUIIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiioB B Ilepuoanueckor CUCTEME XUMUUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000JO0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonstue o koppo3um meTtaiwioB. CrnocoObl 3alUTBI OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka MeTawioB [A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCUHEHUM.

O6mas xapakrepuctuka MeTtaiioB IIA-rpynmnel Ilepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEUIECTB W UX COCIUHECHUM.
JXKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMATHI, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyYeckue M XMMHUYECKHE CBOICTBAa MapraHiia MU €ro COCIUHEHUM.
Baxneitmue coenunenuss wMapranua(ll), wmapranna(IV), wmapranna(VIl) wu
mapranua( VII). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Keie3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U TUAPOKCHUAA LINHKA, THAPOKCOKOMIUIEKCHI [IMHKA. [Ipumenenue
LIMHKA U €TO COCIUHEHUN.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMM «MeTamsl W CIUIaBbl», B3aUMOICHUCTBUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHBbl METAJUIOB, B3aUMOJICHCTBHE THAPOKCUIAOB AIOMHUHHUS W ILMHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumun B oGecriedeH yCTOWYMBOTO pa3BUTHUS deioBeuecTBa. [lonsTue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHHUS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX IMTpenapaToB. Poib XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJb30BAHMSI MPENaparoB OBITOBOW XUMHUU B TIOBCEAHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl aJis 3nekTpoHukd. HanoTexHomorum.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIEeCTBA) MPOAYKTOB PEAKIUH, €CIM OJIHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peaKiuu, €clIM OAHO M3 BEUIECTB JaHO B BHJIE PacTBOpa C OINpPEAEIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTpAllMM BEUIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTA PEAKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXIpeAMETHBIX CBA3€H TNpU  U3YYEHUH oOOmEed
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS YEepe3 MCIOJIb30BaHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUNA, IPUHATHIX B OTACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, THUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIsi, EPHUOJUIHOCTh, HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: Marepus, MHUKPOMHUDP, MaKpOMHUDP, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nyuecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocUcTemMa, ouocdepa, MeTaboau3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOILIUBO,
pPECYPCHL.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MPOU3BOACTBO KOCMETHYECKHX



nmpemnaparoB, IMMPOHU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpUaliOB, SJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.

IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XM HA YIJYBJIEHHOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBTATHBI

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM TMOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA NpeaMeTa «XHUMUS» Ha YPOBHE CPEIHETO
o0miero o0pa30BaHMS BBIJICICHBI CIEAYIOIIME COCTaBIAIONIME: OCO3HAHUE
OoOyJarolmMUMHCST POCCUMCKON TpaKJaHCKOW HWIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOTPEACICHUIO; HATMUYUE MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOmMXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TIpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IIPaBOCO3HAHMS, YIKOJOTUUECKON KYJIbTYPBI; CHOCOOHOCTh CTABUTH LIEJIU U CTPOUTH
JKM3HEHHBIC TIJIaHbI.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMUS TNpeAMeTa «XUMHS»  OTPa’KaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKON JeATCIBHOCTH
o0ydJaromuxcs B Mpoliecce pean3aiu 00pa3oBaTeIbHON JICITEIIBHOCTH.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMS TNpeAMeTa «XUMHS»  OTpPa)KaroT
c(hOpMHUPOBAaHHOCTh OIBITA IIO3HABATEIBHOW W TMPAKTUYCCKON JEATCIBHOCTH
oOydJaromuxcs B MPOIECCe peann3alid 00pa3oBaTeIbHON JEATEILHOCTH, B TOM
YHCJIe B YaCTH:

1) rpa:xaaHCKOro BOCIIMTAHMS:

0CO3HAHHUS 00YYaIOIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXCHUS K 3aKOHY Y MPaBOMOPSKY;

MPEICTABICHUAS] O COLMAIBHBIX HOPMAaxX H TMPABWIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TIPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEHICHUN YYCOHBIX M IMO3HABATEIBHBIX 3aJ1a4, BHITTOJHCHUU
XUMHUYECKHX YKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHWMAaTh W NPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY H
apryMEHTHI APYTUX MPH aHATK3€ PA3IMUYHBIX BUAOB YUICOHOMH IeSITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

[IECHHOCTHOTO OTHONIEHHSI K HCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTCUYSCTBCHHON XMMUH;



YBaXXEHUSI K MPOIEeCCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAayKH €CTh pE3yJbTaT
JUIMTENbHBIX ~ HAOMIONCHUHM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U MOCIEAYIOIIEM
aHanu3e uH(opMalMKu O MEePeOBbIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIICHMBATh CUTYAIINH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

MOHUMAaHUsI IIEHHOCTEHW 370poBOro M 0Oe3omacHOro o00pas3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS] K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE€301aCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEJHEBHOM KU3HU, B TPYJOBOM JI€SITEILHOCTH;

MOHMMAaHUS 1EHHOCTH MpaBWI HWHIUBUIYAJIbHOTO H  KOJUJIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TMOCIEICTBUN M HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIE0BATEIbCKOM
JeSTENBHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOM W JAPYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTH€ B pEIICHUHW MPaAKTHUYECKUX 3ajay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3muyHOTO poja, B TOM
YHUCJIe Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYAY, JIOASM TPYJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHAMBUIAYAIbHOW TpaeKTOpUHU
oOpa3oBaHus, Oynymied mpodeccun W pealn3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
MoTpeOHOCTEH 00IIEeCTBA;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:



AKOJIOTUYECKHU 11eJIeCO00pa3HOTO OTHONIIEHUS K MPHUPOJIE KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHMS TJIO0AJTBHOTO XapakTepa HKOJOTHMYECKUX MpOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUHM IS
pELIEeHUs] BOIPOCOB PAlMOHAIIBHOTO MIPUPOAONIOIB30BAHUS;

AKTUBHOIO HENPUATUA JCHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpeie, YMEHUsI MPOTHO3UPOBATh HEOIAroNpUSTHBIC KOJIOTHYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NeATeNIbHOCTU HKOJIOTUUECKOH HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI MMU B TO3HABAaTEIbHOW, KOMMYHUKATHUBHOW MU COIMATIbHOU
MpaKkTUKE, CIHOCOOHOCTH W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(pobuwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOMN MPAKTHKH,

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PANMOHAIIPHOTO HAYyYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPY)KAroIeM MHUPE KaK O €IMHCTBE IMPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH Mpo0JIeM COXpaHEHUs
MPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH IS COBPEMEHHOU
IMBWIM3AlMA: B €€ TYMaHUCTUYECKOM HANpaBICHHOCTH WM BaXHOM poOJU B
CO3JJaHMM HOBOW 0a3bl MAaTEPHAIBHOW KYyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOHM, SHEPrETUUYCCKOM,
MUIIEBON M 9KOJIOTHUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCTICUCHHUH
YCIIOBUN YCHENIHOTO TPY/Ja U DKOJIOTHUECKH KOMGMOPTHON KM3HU KAKIOTO YiieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHUsl CYUIHOCTH METOJI0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy9aeMble 3HAHWS JIJISl aHAIM3a W OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HaydHbIX ()aKTOB W HWMEIONIMXCS JaHHBIX C TENbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJB30BaTh XWMHYECKUE 3HAHUS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKOU eI TENbHOCTH;



TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B PAa3IMUHBIX cepax MpodhecCHOHATBHON
JEeSTENbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yJIbTaThl OCBOEHHSI MPOTPAMMBI 110 XUMHUM HAa YPOBHE
cpelHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE 1St dbopmupoBaHUs MHPOBO33PEHUSA oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyUYHbIE TOHSATUSI, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEIU(HUKY METOJ0B IO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTUsI, SBIICHHE,
pollecCc, CUCTEMa, HayYHbIN (pakT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHUBEpCaJIbHbIE YueOHbIC JeWCTBUS (TMO3HABATEIbHbIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
T'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CTIOCOOHOCTH o0 yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS W yHHBEpCaJbHbIE Y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMM, KOMMYHHMKATUBHBIMH U  PETYISATUBHBIMHU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a30Bble JJOoruvyeckme JeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENICNIATh eI JACATEIbHOCTH, 3aJlaBasi MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

WCMOJIb30BAaTh MPU OCBOCHWUW 3HAHUW MOPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W yCTAHABJIMBATH MX B3aUMOCBS3b,
HCTIOJIb30BAaTh COOTBETCTBYIOIINE TOHATHS JJIs1 OOBSICHEHHS OTACIBHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAHWS W KPUTEPUU JJIsI KiIacCCU(PHUKAIUM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAaHABJIMBATh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXKIY H3YyYa€MbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTMUECKHE PACCYXKJEHUS (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMaTpPUBAEMBIX
SABJICHUAX, GOPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATH B IMPOIECCE MO3HAHUS HUCMOJb3yeMbl€ B XUMUHU CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHUYecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLnii;

dbopMyITUpOBATH IEJIM U 3a]1a4l UCCIICIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIILHO C(OPMYJIHUPOBAHHBIE BOIMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUWIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS U TPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOATENBHO TMPOTHO3UPOBATH €r0 pe3yibTaT, (OpMYITUPOBATH
0000111eHHs ¥ BBIBOJII OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEI0BAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETIAHHOM padoTe;

npuoOperaTrh OIBIT YYCHHUYECKOM HCCAEOBATEILCKOM M IMPOCKTHOU
JESTEIBHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY
NOMCKY METOJI0OB pELICHHUS MPAKTHYECKUX 3aJady, HNPUMEHEHUIO Pa3InYHbIX
METOJ0B MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTEepHETa), aHanu3upoBaTh WH(OPMAIUIO Pa3TUYHBIX BUIOB U (hopm
MpeACTaBICHUSA, KpUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMynHpoOBaTH 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIEHHOTO THUIIA;

MpuoOpeTaTh OMNbIT HCMHOJIb30BaHUA HH(OPMALUMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMabHYIO  (QOopMy  MpelCTaBICHUS
uHopmanuu (cxemsl, rpadUKu, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Hpu pabdoTe cC
XUMHYECKOW HMH(pOpMalMel: MNPUMEHITh MEXNpeaAMeTHble ((pu3nyeckue Hu
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIBI, POpMYIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCITOJIB30BAaTh 3HAKOBO-CUMBOJMYCCKUC CPCACTBA HATI'TIAJHOCTH.

KommyHukaTuBHBIE YHMBepPcaIbHbIe YUeOHbIe JeCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0/1€ IMajIora U/Win
JUCKYCCHH, BBICKA3bIBATh UJEH, (OPMYIHPOBATH CBOU MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMECH pPE3yJIbTaTOB MO3HABATEIILHON JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSATENBHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJHEHUHN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, Pealn3alui Y4eOHOTO TTPOEKTa, U (POPMYITUPOBATH BBHIBOIBI
0 pe3ysbTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MYTEM COTJIACOBAHUSI MO3UIUMNA B
X0J1e 00CYXJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe IelicTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISTH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss €€ Ieau W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBAThH MpejIaracMblii  aJITOPUTM JIEUCTBUU TIPHU
BBITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3a/ad, BBIOMpaTh Hamboiee
3 PeKTUBHBIN CMOCOO WX pemeHus ¢ Y4ETOM IMOJYyYCeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYIICCTBIIATE CAMOKOHTPOJIb AOCATCIBHOCTH Ha OCHOBC CaMOdHalIn3a U
CaMOOLCHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ylbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YriyOJIE€HHOM
YpPOBHE Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHHS BKIIOYAIOT CICHU(GUYSCKUE
JUTsl y9eOHOTO TIpeIMeTa « XUMHUS» HAYJIHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
[0 OCBOCHUIO, UHTEPIPETAUUA U MPEeoOpPa30BaHUIO 3HAHUM, BUJIBI IESITEIbHOCTH
M0 TMOJIYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUW B PA3IUYHBIX y4EOHBIX
CUTYyalusX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
nporpaMMe MO XUMHUU MPEIAMETHbIE PE3yNbTaThl MNPEACTaBICHbI MO TrojaM
W3YUYECHUS.

10 KVIACC



[IpenmeTHble  pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJu B OOECIEUYEHUU YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM SKOJIOTMUYECKOM, YHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAILHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO ¥ IPUPOIHOM CpeJie;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TTOHSATUS — XUMUUYECKUHN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojouka artoma, S-, p-, d-aToMHBIE OpOUTANM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YIIEpPOIHBIN CKeJeT, (DYHKIIMOHAbHAS
rpynmna, pagukai, CTPYKTypHble (opMmyJibl  (pa3BEPHYTHIE, COKpalIEHHbIE,
CKEJIETHBIC), H30MEpUs CTPYKTypHass U TNPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAas), H30MEpbl, TOMOJIOTMYECKH PsJ, TOMOJIOTH, YTIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJEPIKAINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYJIIPHBIE COEIWHEHUS; TEOPUHU, 3aKOHBI
(mepuogmueckuii 3axkoH J[. M. MenzgeneeBa, TeOpus CTPOEHHUS OPraHUUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPALICHUS DSHEPrUM MpPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMAaHHSI TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHHM3MaxX XHMHUYECKHX pPEaKlHi, TEPMOJUHAMHYECKUX KM KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BIIMSHUHM aTOMOB M T'PYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH 3(pdekTri, opueHTanTs! [ u Il pona);
(dakTONOTHYEeCKHE CBENEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHHH M O€30mMacHOM
WCIIOJIb30BAaHUU BAXKHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUYECKOUN
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAYYHBIX  MOPUHUUIAX  XHMHYECKOTO
MPOU3BOJICTBA (HA IPUMEPE MPOM3BOICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHABIIUBaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUH;

c(hOpMUPOBAHHOCTb YMEHHUIA:



HCIIOIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JUIS COCTABJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJ OpraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHHSI XMMHUYECKHX PEAKIHMA U PACKpPhIBATh MX CYIIHOCTD:
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUMA  MOCPEICTBOM  COCTAaBJIEHHUS
ANIEKTPOHHOTO OallaHca JTUX pEeaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTaBJIEHUS UX IOJHBIX U COKPAILIEHHBIX NOHHBIX YPAaBHECHUM;

U3rOTaBIMBATh MOJEIH MOJIEKYJI OPTAaHUYECKHUX BEIIECTB ISl WILTFOCTPALUU
UX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTAaHaBIMUBATh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpPraHWYeCKUX BEHIECTB MO MX COCTaBY M CTPOCHUIO K OIpPEAEIEHHOMY
KJaccy/Tpymnine COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYeCKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS ISl OTACIBHBIX
Npe/ICTaBUTENCH OPraHMYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJIYOJI, TIULEPHH,
ATWICHIJIMKONb, (eHol, (QopManbAeru/l, aueTaibIerujl, aleToH, MypaBbHHAas
KHCJIOTa, YKCYCHasl KUCJIO0Ta, CTEApUHOBAs, OJICMHOBAs, NaJIbMUTUHOBAS KHCIIOTHI,
[JIMLWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJ, HU30TIPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEIATh BUJ XUMHUYECKOH CBSI3HM B
OpraHUYECKUX COEAMHEHUAX (KOBaJEHTHAs U HOHHAs CBS3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH TMOJOXKEHUS TEOPHUH CTPOCHUS
oprannyeckux BemecTB A. M. bytiepoBa 115 00bICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTEpU30BaThb  COCTaB, CTPOCHHE,
¢usnyeckne W XUMHUYECKHME CBOWCTBA THUIHMYHBIX MPEJCTABUTENCH pa3IM4HbIX
KJIACCOB OPTaHMYECKHUX BEIECTB: AJIKAHOB, LIUKJIOAIKAHOB, AJIKECHOB, aJIKAJINECHOB,
AJIKMHOB, AapOMAaTHYECKUX YIJIE€BOJOPOIOB, CIHUPTOB, AJbIECTHUIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOAOB (MOHO-, AM- M IOJIUCAXapUIOB),
WUIKOCTPUPOBATh ~ TEHETHMYECKYI0  CBS3b  MEXKAY  HMMHU  yPaBHEHUAMH
COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUM C HCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHS TMOATBEPKAATh Ha KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COCIUHEHUN OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOM CBA3M (G- U TM-CBSA3M), B3AUMHOI'O BIUSHUSA aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;



c(hOpMUPOBAHHOCTb YMEHHUS XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
ChIpbsi (HedTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUS CUCTEMON 3HAHUM O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsl — HAOIIOACHUHU, U3MEPEHUH, MOJICTUPOBAHUU, IKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTh 3TU 3HAHUS,

c(hOopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJjiee OCO3HAHHOTO TOHMMAaHHWs CYIIHOCTH MaTepHaJbHOTO €IWHCTBA MUpAa,
UCIIOJIH30BaTh CHCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHCHUS H
IIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dopMynaMm U ypaBHEHHUSIM XHMHUYECKHX PEAKIMA C MCIOJIb30BaHUEM (DU3UUYECKUX
BeIMYUH (Macca, OOBEM Tra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: PacUEThl MO HAXOXKIECHUIO XUMHYECKOU
(dbopMyIbl BelecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
POJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBAThH, AHAIU3UPOBATH U OIICHUBATH
C TIIO3MIAHA  DKOJOTHMYECKOH  0€30IIaCHOCTH  IIOCJIEICTBUA  OBITOBOM U
IIPOU3BOJCTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepabOTKOM
BEIIECTB, UCIIOJIH30BAThH MOTYUYECHHBIE 3HAHUS VISl IPUHATHSA TPAMOTHBIX PEIICHHM
mpo0eM B CUTYyallusX, CBA3aHHBIX C XUMHEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (TMOJIyYEeHHE W M3YYEHUE CBOMCTB OPraHHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE PEAKI[MU YIJIE€BOJOPOJOB PA3IUYHBIX KIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHWIO OPTAaHWMYECKUX BEIIECTB) C COOJOICEHUEM TIPABHII
O6e3omacHoro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM O00OPYIOBAHHUEM,
dbopMynupoBaTh IENb KCCIEIOBAHUSA, TPEACTABIATh B Pa3UdHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHUIA:

co0JII01aTh MpaBUiIa SKOJOTHYECKU 1EeIeCO00pa3HOro MOBECHUS B OBITY U
TPYIOBOM JEATEILHOCTU B ILIEJSIX COXPAaHEHHUS CBOETO 3J0POBBS, OKpYKarouien
MIPUPOJIHON CPEeJIbl U TOCTUKEHHUS €€ YCTOMUYUBOTO Pa3BUTHS;



OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JACHCTBUSL HA KUBBIE OPraHU3MBbI
ONpPeAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIch nokazarens [1JIK;

aHAJM3UPOBATH 11€JIECOO0PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBINLJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUM B Pa3IMUHBIX UCTOUHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
JuTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHYECKU
aHAJM3UPOBATh XMMUUYECKYI0 HMH(OpMaINIo, nepepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOImas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepPHAIBHOM €JIMHCTBE MHPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHMI MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK M €€ pOJu B OOECIEYEHUM YCTOWYHUBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOW, SHEPreTUYCCKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHWU HOBBIX MaTEPHAJIOB, HOBBIX
HUCTOYHUKOB DHEPTHH, B OOCCIEUEHUU PAIMOHAIBHOTO MPHUPOOTNOJIH30BAHMS, B
dbopMuUpOBaHUY MHUPOBO33pCHHS U OOIIEeH KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXAEHHOE COCTOSHUS aToma, THMOpHMIM3alids aTOMHBIX OpOuWTaneil, HoH,
MOJIEKYJIa, BAJECHTHOCTb, AJEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCJICHHUS,
XUMHUYECKass CBsI3b (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas, BOJIOPOJHAsA),
KPUCTALUINYECKAsT PEIETKAa, XHUMHUYECKas peakluys, pPacTBOpP, SJIEKTPOJIHTHI,
HEJJIEKTPOJIUTHI, AJICKTPOJUTUYECKAS JUCCOLMAIUSA, CTENEHb JUCCOLMAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIUTEIb, BOCCTAHOBHUTEIb, TEIUIOBOM 3 EKT
XUMHWYECKOU PEAKIMU, CKOPOCTh XUMHUYECKON pEeaKIui, XHMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOJUTHYECKOM AUCCOLMAIMU, TEPUOTUYSCKUIN
3akoH J[.11. MeHieneeBa, 3aKOH COXpAHEHHSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U
NPEBPAILCHUS SHEPTUM MPU XUMHYECKUX PEAKIMUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTB, 3aKOH JEUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUM S3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYMHHOCTA W CHUCTEMHOCTH  XHMHUYECKUX  SBJIICHUM;  COBPEMCHHBIC
MPEACTABJICHUSI O CTPOCHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HA/IMOJICKYJIIDHOM  YPOBHSIX; MPEACTABIEHUS O MEXaHU3MaX XUMHUYECKHUX



peaKkuuii, TEPMOAMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(paKTONOrMYECKUE CBEIEHUS O CBOMCTBAX, COCTaBE, MOJYYEHHMH M O€30MacHOM
WCIIOJIb30BaHUU BaXKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOMN
NESATeIbHOCTH  YeJloBeKa, OOIMMX  HAY4YHBIX  MPUHIUIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISIBISTH XapaKTepHbIC NMPU3HAKU TOHSATHUMH,
YCTaHABJIMBAaTh WX B3aMMOCBS3b, HUCIOJb30BATh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIsI
cocTaBieHuss (OpMyJ BEIIECTB U  ypPaBHEHUM XUMUUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEACIISTh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMHYECKOW CBS3U (KOBaJICHTHAaS,
WOHHAsl, MeETa/UIM4YecKasi, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEHIETKU
KOHKPETHOT'O BEIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSCHAITH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJa XMMHYECKOW CBA3M M THUIA KPUCTAIUIMYECKOW pemeéTku, OOMEHHBIH H
JOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJECHTHOM CBSI3H;

chOpMHPOBAHHOCTh ~ yYMEHMH:  KjJacCH(UIMPOBATH:  HEOPraHUYECKUE
BEILECTBA MO UX COCTABY, XUMHUUECKUE PEAKIIUU IO PA3JIUYHBIM MPU3HAKAM (YHUCITY
U COCTaBy pEarupyroiux BEUIECTB, TEIJIOBOMY 3(P(EKTy peakiuu, WU3MEHEHUIO
CTeTNICHEl OKMCIIEHUs DJIJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTaau3aTopa H
JPYTHE); CAMOCTOATEIHLHO BHIOMPATH OCHOBAHUS M KPUTEPUU IJISl KIIACCU(PUKALINH
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI TIEPHOJUIECKOTO 3aKoHa JI.
W. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYIO, OOBSICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (PYHKITUY;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMHWYECKHX 3JIEMEHTOB MEPBOTO—YETBEPTOTO IEPUOJIOB
Ileppuonnueckorn  cucremsl  JI.MI.  MeHngeneeBa,  UCNONb3ys  NOHATHUSA
(QHEPTETHUYECKUE YPOBHN», «IHEPTETHUYECKUE TOTyPOBHHUY», «S-, p-, d-aTOMHBIE
opOuTaNN», «OCHOBHOE€ W BO30YKIEHHOE HIHEPTETUYECKHUE COCTOSHHUS aToOMay,
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l N.
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHMI: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KIJIACCOB,  IOATBEPXKAATh
CyILIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKUMH BEIIECTBAMH C
ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

c(OPMHUPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO OanaHca
ATUX pEaKIui; peakluuii MOHHOrOo OOMEeHa MyTEM COCTABJIICHUS HMX TOJHBIX U
COKpAalllEHHBIX  HMOHHBIX  YpPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U aJIFOMUHUSA);

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C Y4ETOM HMX JHEPreTUUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHNS CKOPOCTHM XMMHUYECKON pEaKkIMu B 3aBUCHUMOCTH OT pPa3jJUYHBIX
(bakTOpOB, a TAKKE XapaKTep CMEIICHUS] XMMHUYECKOT0 PABHOBECHUS MO/ BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpH30BaTh XUMHUYECKHUE PEaKIIMH,
JeXanye B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOlrue HayyHble TMPUHIUINBI XUMHYECKUX MPOU3BOJICTB; 1EJIECO00Pa3HOCTD
NPUMEHEHUs] HEOPTraHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUW O METOJaX HAY4YHOIO
NO3HAHUSl SIBJIGHUNW TPUPOJLI — HAOIIOJEeHNEe, HU3MEpeHue, MOJeIUpOBaHUeE,
AKCHEPUMEHT (pPeanbHbIil U MBICIEHHBIN ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIEPUMEHTAIBHOM UCCIEIOBAHNUU BEILECTB
U Il OOBSICHEHUS XWMUYECKHX SBICHUN, HMMEIONIMX MECTO B MPHUPOJE,
IPaKTUYECKOU IEeSTEIbHOCTH YEJIOBEKA U B IOBCEHEBHOU JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBHISBISITh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSAMU U TPEICTABICHUAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALIUS»;
Macchl BeLIECTBa WM 00BbEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00bEMY OIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOro 3¢ dexra
pEeaKIuyu; 3HAYCHHs] BOJOPOJHOIO IIOKAa3aTesld PacTBOPOB KUCIOT M WLIENOYEH C
W3BECTHOM CTEMEHbIO IUCCOLMAIMN; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOAYKTa PEAKIWHU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAaHO B BUJE PacTBOpa C
omnpeaeaEHHON MacCOBOM JI0JIel pacTBOPEHHOIO BEIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJM BBIXOJIAa NPOJAYKTA pPeakuuu; OOBEMHBIX OTHOIICHUUN
ra3os;



c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO IIAHUPOBATh U TMPOBOIUTH
XUMHYECKUN  SKCIepUMEHT  (MpPOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOATBEPKICHUE KaUeCTBEHHOTO COCTaBa HEOPraHMUECKUX BEIIECTB, ONPEICIICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIBID HWHIWKATOPOB, H3YYCHUE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, perieHue
OKCIEPUMEHTAIBHBIX 3aJa4 1o TeMaMm «Mertamiely u  «Hemeramnsi») c
coO0IeHueM MpaBuil 0€30MacHOro OOpallleHus C BEIIeCTBAaMHU U J1a00paTOpHBIM
obopynoBaHueM, (QOpMyIUpOBaTh Iedb HCCIEIOBAaHMS, TNPEACTABISATH B
paznuuHoOi (popMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH MX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATh MPaBUJIA MOJI30BAHUS XUMUYECKON
nocyAod | J1abopaTOpHBIM O00OpYyIOBaHMEM, OOpallleHus C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, DJKOJIOTHYECKH II€JI€COO00pPA3HOr0 TMOBEJICHUS B OBITY W TPYAOBOM
NEATeIbHOCTH B IETISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
cpeabl W JOCTHXKCHUs €€ YCTOWYMBOTO pa3BUTHUS, OCO3HABAaTh OMACHOCTH
TOKCHYECKOTO JEHCTBHS HA KUBBIE OPraHU3Mbl ONPEACIIEHHBIX HEOPraHHMYECKUX
BEILIECTB, ITOHMMAas cMbIc noka3atrens 111K

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IIEJICHANPABICHHBINH IOUCK
XUMHYECKOM MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAast U yueOHO-Hay4YHAas
JUTEepaTypa, CpeicTBa MaccoBoil nHPopManuu, HTEpHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHYECKYI0 MH(MOpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydeOHOM 3a1adcii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (N (POBbBIE)
Konrpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
P P ? https://resh.edu.ru/subject/29/10
1.1 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 8
M. bytiepoBa
Hroro no pazneny 8
Pasznesa 2. YriieBoaopoanbl
https://resh.edu.ru/subject/29/10
21 [IpenenbHbIe YriIeBOOPOABI — AJKAHBL, 5
' LHUKJIO0ATKAHBI
https://resh.edu.ru/subject/29/10
29 HenpenenbHbie yrieBoI0pOIbl: AIKEHBI, 14 |
' AJKaJUEHbI, AIKUHBI
https://resh.edu.ru/subject/29/10
2.3 ApoMaTtudeckue yrieBoJaopo bl (apeHsl) 8
https://resh.edu.ru/subject/29/10
24 [IpupoaHbIE ICTOUYHUKH YTJIEBOJIOPOJIOB U 4
' ux rnepepadoTka
2.5 ["anoreHnpou3BoOIHbBIE YTIIEBOAOPOIOB 4 1 https://resh.edu.ru/subject/29/10
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https://resh.edu.ru/subject/29/10
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Hroro no pazneny

35

Pa3znen 3. Kuciopoacoaep:kaiue oprannyeckue coexHHeHUsI

https://resh.edu.ru/subject/29/10

3.1 Cruptel. deHon 11
KapGoHWIBHBIE COEAMHEHHUS: allbJIETUIbI 1 https://resh.edu.ru/subject/29/10
32 keToHbl. KapO6oHOBBIE KHCHAOTHL. ClOKHBIE 21
3¢upsl. XKupsl
https://resh.edu.ru/subject/29/10
3.3 VYraeBoasl 9
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus
https: h.edu. bject/29/10
4.1 AMUHBEL. AMUHOKHCIOTEIL. beikn 12 ps://resh.edu.ru/subject/25/
Hroro no pazneny 12
Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS
https://resh.edu.ru/subject/29/10
5.1 BricoKOMOJIEKYIsIpHBIE COEIMHEHHUS 6
Uroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LI (PPOBbBIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYECKUX 9 https://resh.edu.ru/subject/29/11/
anemenToB J[. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 1 i https://resh.edu.ru/subject/29/11/
' BEIIIECTB
13 XuUMHecKHe peakiiui 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 39
Pa3znen 2. Heoprannueckasi xumusi
71 HeMeTanis! 31 1 3 https://resh.edu.ru/subject/29/11/
79 MeTanis! 23 1 9 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
M . X
3.1 CTOABT TIOSHEATIE B XM, UM 1 9 https://resh.edu.ru/subject/29/11/
KU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 2

[TPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienuey

* Xumus, 11 knacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
JIéskun A.H., AxunronepHoe o6miectBo «M3narensctBo «IIpocBemienue
Xumus. 10-11 knace. YrnyoneHHsit ypoBeHs: yueOHuk /O. C. 'aOpuensiH u

ap./ M. : Ipoda, 2014-2015

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 10-11 xin. KontposnbHbie 1 poBepounbie paboThl K yueOHuky O. C.
["abpuensina. YraoyOnenusiid ypoBenb. 10-11 ki. : yuebnoe nocobue / O. C.

IMabpuenss u ap. -M.: Jlpoda, 2016
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET

infourok.ru
nsportal.ru

videouroki.net



