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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom KoHmenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealnm3yeMoe B YCIOBUAX AU PepeHIpOBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOyUYeHHs] B OpraHM3alusx MpodecCuOHATbHOrO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxeHusmu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeJIeH, COJIepKaHusl,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJyYeHHE NPEJCTaBICHUS O LEsIX, COJEp)KaHWU, OOIIed CcTpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro Mmarepuaina, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma i yriayOn€HHOTO U3yUYEHUS XUMHHU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pacmpeliesieHne Y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IeJIel U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMBbl CpEIHETO o01ero oOpazoBaHUs (JINYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJDKHA OMNpPEAeNSIThbCsl B COOTBETCTBUHM C HAMPABIEHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMHSI Ha YPOBHE YIIYOJNEHHOTO U3Y4YCHHUS HAMNpPaBICH Ha pPeau3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil CBsA3M wu3yueHHe mpeaMeTa «XHUMHs» OPUSHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoanus. Hapsay c atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistolnuMu ipeiMeTa «XUMHUsS» Ha YpOBHE YriayOJEHHOrO0 W3Y4YEHUs
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuuusax 0a30BOro U yriayoJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJYy4YaeT OMNpeNeIEHHOE TEOPETHUYECKOEe JOMOITHEHUE, MO3BOJISIONICe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCJAMHEHUU Ha OCHOBE PACHIUPEHUS U YIIIyOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHaMmuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuogmyeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHnud, a Takke ¢ TOYKH 3pEHUS MEXaHU3MOB e€ oOpazoBanmus. M3yueHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yNemnseTcs 0co00e BHUMAaHHUE BOMPOcaM 00 dJIEKTPOHHBIX d(DdekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy H XapakTep JAONOJHEHWA K OOImel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3Y4YCHUHM TIpeJMeTa B JIaHHOM CIlydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, DJIEKTPOJIM3A, IPEICTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAacCMOTPEHHUSI XMMUYECKOM  OpraHum3aluu  KJIETKA  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEUIECTB CIy’)KaT OCHOBOM I H3y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha yriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yuyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATEJIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Penienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00ecnevyeHny palMoHaIbHOIO MHPUPOJONOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHWsS XMUMHUYECKMX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XUMUH, I OOBSICHCHHS M
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE ENH U 33/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHUW W HABBIKOB Pa3yMHOT'O MPHUPOOINOJIB30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMUM.

[Ipeamer u 3HaYEHNE OPraHUYECKON XUMUU, IPEACTABICHNE O MHOTO00Pa3u OPraHUYECKUX COCTMHCHUH.

DNEeKTPOHHOE CTPOEHHE aToMa Yriepojia: OCHOBHOE M BO30YXKIEHHOE COCTOSHMS. BaleHTHBIE BO3MOXKHOCTH aToma
yriaepojia. XHUMHUYECKas CBS3b B OPraHUYECKHX COCAMHEHUsAX. Tumbl THOpUIM3AIMU aTOMHBIX OpOuTaneil yriepoja.
Mexanu3mbl 00pa30BaHUsSI KOBJICHTHOM CBsI3M (OOMEHHBIM W JIOHOPHO-AKIENTOPHBIN). TUIBI MepeKpbIBaHUS aTOMHBIX
opOutanei, o- U m-cBsi3u. OauHapHas, ABOWHAs M TpoiHas CcBsA3b. CrocOOBI pa3phiBa CBS3EH B MOJIEKYJIaX OpPraHUYECKUX
BeniecTB. [loHsTe 0 CBOOOJHOM pajukane, Hykieodue u 3yekTpodue.

Teopust cTpoeHHUsT OpraHuvecKux coequHeHnit A.M. byTiiepoBa u coOBpeMeHHbIEC TTPEACTABICHUS O CTPYKTYPE MOJICKYI.
3HaueHHWE TEOPUU CTPOCHUS OPTraHMYECKUX COeAMHEHHH. MojekynspHble U CTpyKTypHble (opmyinbl. CTpyKTypHBIE
(GopMyNbl pa3IUYHBIX BUIOB: pa3BEPHYTas, COKpall€HHas, ckeieTHas. HW3omepus. Buasl m3oMepuu: CTpyKTypHas,
NPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(P(GEKThl B MOJIEKYyJIaX OpPraHUYECKUX COCIUHEHUN (MHIYKTUBHBIA W ME30MEpHBIN
s exTh).

[IpencraBnenne o kiaccupuKalid opraHudeckux BemecTB. [loHATHE O (QYyHKIHOHANBHOW Tpyrmme. [oMosorus.
['omonoruueckue psasl. CuctemaTudeckas HOMeHKIatypa oprannueckux coeauHenuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEICH.

OcobenHoctu W KiIaccupuUKanusi OpraHUyYecKux peaknuid. OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEaKIUM B
OPraHUYECKON XUMHHU.

OKCHEepUMEHTAILHBIE METOABl M3YyUYEHUS BEHIECTB M WX MPEBPAIEHUN: O3HAKOMIJICHHE C 00pa3laMu OpPraHUYeCKUX
BEILIECTB M MaTepHallaMl Ha MX OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHUE,
oOyTIMBaHNE U TOPEHNE), KOHCTPYUPOBAHKUE MOJIEIICH MOJIEKYJT OPTaHMYECKUX BEIIECTB.

YrieBogopoasbl.



Ankanbl. ['oMojoruueckuit psjn ankaHoB, oOm@as ¢opmyia, HOMEHKIATypa H HU30MepUsa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHHME MOJEKYJ aJKaHOB, SP>-rHMOpUAU3alMs aTOMHBIX OpOuTalnell yriepona, 6-cBasb. Pu3nuecKue
CBOMCTBA aJIKAHOB.

XUMUYECKHNE CBOWCTBA AJIKAHOB: PEAKIMHU 3aMEIICHUS, U30MEPU3AIUU, ACTUAPUPOBAHUA, LUKIU3AIUU, MHUPOIU3A,
KpEeKUHTa, ropenus. [IpeacraBienne o MEXaHU3ME peaklvil paguKaabHOTO 3aMEIICHHUS.

Haxosxnenue B npupoae. CriocoObl MOTyUYeHUsI M TPUMEHEHHUE aJIKaHOB.

[Huxnoankanel. O6mas opmyrna, HoOMeHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHHS M XUMUYECKUX CBOMCTB MasbIX
(TMKIIOTIpOIIaH, MUKIO0YTaH) U OOBIYHBIX (IIUKJIONIEHTAH, [IUKIOTeKCaH) HUKI0AIKaHOB. CrioCOObI MOTyYeHUs M IPUMEHEHUE
IIUKJI0AJIKAHOB.

Ankenbl. ['oMonoruueckuit psjg ajakeHoB, oOmas (opmyna, HOMEHKJIATypa. OJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYNl aJlKEHOB, SP?-rMOpHUAM3alMs aTOMHBIX oOpOMTaneil yriepoja, o- M 7-cBasu. CTpyKTypHas U
reoMmerpuueckas (Iuc-TpaHc-) uzoMmepusd. DuU3MYECKHUE CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOMCTBA: peaKkiuu
MPUCOCIUHEHNS, 3aMEIIICHUS B O-TIOJIOKEHUE TIPU JBOMHOW CBSI3M, MOJMMEpPU3AIMU U okucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakiiny Ha JBOHHYIO CBsI3b. CIIOCOOBI MOJyUYCHHS U TPUMEHEHHE AJIKEHOB.

Ankanuensl. Kiaccudukanus ankagueHoB (CONMpsDKEHHBIC, H30JUpPOBaHHBIC, Kymyauposannvie). (OcoOEHHOCTH
AJIEKTPOHHOTO CTPOCHUA U XUMHUYECKHX CBOMCTB CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-mpucoeaumnenue. Ilonummepuzanus
conpsKEHHBIX TUEeHOB. CIIOCcOOBI MOTyUYeHHS U TPUMEHECHHE aJIKaIUEHOB.

Ankunabl. ['oMonormyeckwii psj ainkuHOB, oOmas ¢dopmyia, HOMEHKJIaTypa H H30Mepus. ODJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI aJKHHOB, SP-THOpPUAM3AIMSA aTOMHBIX opOuTanei yriepona. dusnyeckue CBOMCTBA
ATKUHOB. XMMHUYECKHUE CBOMCTBA: PEAKUMH MPUCOCIUHEHUS, JAUMEpU3ALMM U TpUMEpU3alMHU, OKUCIeHUA. KuciorHbie
CBOMCTBA aJKWHOB, UMEIOIINX KOHIEBYIO TPOMHYIO CB3b. KauecTBEHHbIE PEaKIMU Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKWHOB.

ApomaTH4ecKue yriIeBOJIOPOabI (apeHbl). 'oMoIornyeckuii psii apeHoB, oomas ¢popMyina, HOMEHKIATypa U H30MEpHSI.
DIEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYNBI Oc¢H30/1a. Du3ndecKkrne CBOKWCTBA apeHOB. XHMMHYECKHUE CBOMCTBA
OcH307]a W €ro TOMOJIOTOB: pPCaKIIMU 3aMCIICHHS B OCH30JBbHOM KOJBIIE M YIVICBOJOPOJHOM paauKale, pPEaKInuH
MIPUCOCANHEHNS, OKHCIEHHE TOMOJIOToB OeH3oima. IIpencraBneHne o0 OpPHUEHTHPYIOIMIEM JCHCTBUU 3aMECTHTEICH B



OEH30JIbHOM KOJIbLIE Ha PUMEPE AIKWIBHBIX PaIUKAIOB, KAPOOKCUIBHON, TUAPOKCUIIBHON, aMUHO- M HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOAyYeHUs U NPUMEHEHUE
apOMaTUYECKUX YTIE€BOJOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHble ra3sl. HegTh m €€ mpoucxoxnenue. KamMeHHbIH yroiab U HPOAYKTBI €ro0
nepepabotku. CriocoObl nmepepaboTku HeDTH: MeperoHka, KPEKUHT (TEPMUUYECKHUM, KaTATUTUYCCKU ), pu(OPMUHT, TUPOJIU3.
[IpoaykTel nepepabOTKH HEPTH, UX TPUMEHEHUE B TPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEX]Y Pa3IMUHBIMU KJIACCaMU yTJIEBOIOPOOB.

DNEKTPOHHOE CTPOCHUE TaJOre€HIPOU3BOIHBIX YIJIEBOJIOPOJOB. Peakinu 3amenieHusl rajloreHa Ha TUAPOKCOTrpynimy,
HUTPOTPYNIy, HMAHOTPYMIY, aMUHOrpynmy. J(eficTBre Ha rajloreHnpor3BOHBIE BOJHOTO U CIIMPTOBOI'O PacTBOpa MIEIOYH.
B3aumoneiicTBue aMrajioreHaJKaHOB C MarHMeM M UMHKOM. [loHSATHE O METaNIoOpraHUYeCKUX COEIUHEHUSX.
Hcnonb3oBaHue rajoreHNnpon3BOIHBIX YTIEBOAOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHMYECKHUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3yUEHHUS BEUIECTB U UX MPEBpAICHUN: H3yueHHE (U3NUECKUX CBOMCTB YIJIEBOAOPOIOB
(pacTBOPUMOCTD), KAQU€CTBEHHBIX PEAKIMU YTIJIEBOJOPOJOB PA3NIMUHBIX KiIaccoB (oOecuBeyMBaHWE OPOMHOW WM HOAHOU
BOJIbI, PACTBOpa IMEpMaHTaHaTa Kajus, B3aUMOJICHCTBHME alleTUICHA C aMMHAuyHbIM pPacTBOpoM okcuaa cepedpa(l)),
KayeCTBEHHOE OOHAapy’>KeHHE YTiepoJa W BOAOPOJa B OPraHMYECKHUX BEIIECTBAX, MOJIYYEHUE ATHIICHA U H3YUYEHHUE €ro
CBOICTB, o3HakoMJeHHEe ¢ KosuiekiusimMu «Hedte» u «Yromp», ¢ oOpasmamMu MmiiacTMacc, KaydyKOB M PE3UHBI,
MOJEJIMPOBAHUE MOJIEKYJI YTIIIEBOJAOPOJOB U TAIIOr€HIIPOU3BOAHBIX YTIEBOAOPOIOB.

Kuciopoaconepxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble oqHOATOMHBIE CUPTHI. CTPOEHUE MOJIEKYJ (Ha MpUMEpEe METaHOJa U ATaHosa). |'OMOJOruuecKkuil psn,
oOmrast popmyrna, u3oMmepus, HOMEHKIAaTypa u kiaccudukanus. Gusndeckue cBOWCTBA MPEETbHBIX OJTHOATOMHBIX CITUPTOB.
BonoponHbie cBA3U MEXAy MOJEKYIAMH CIUPTOB. XMMHYECKUE CBOMCTBA: PEAKIIMK 3aMEILEHUs, JeruipaTalui, OKUCICHHUS,
B3aMMOJIEHCTBUE C OPraHMYECKUMU M HEOpraHMYEeCKMMHU KucioTamMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIHMPTHI.
JleiicTBHE ATaHONA U METaHOJIa Ha OpraHu3M 4enoBeka. CrocoObl NOTyUYeHHUs U IPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢gupsl, HOMEHKIaTYpa U u3omepus. OcCoOOeHHOCTH PU3NYECKUX U XUMHUECKUX CBOUCTB.

MHoOroaToMHbI€ CIIUPTHI — 3TUJIEHIJIMKOIb U raulepuH. Ousndeckne 1 XMMUYECKUE CBOWCTBA: PEAKLUU 3aMELICHUS,
B3aUMOJIEUCTBUE C OPraHWYECKUMH W HEOPraHWYECKHMH KHCIOTaMH, KaYeCTBEHHAs pPEaKlMs Ha MHOIOATOMHBIE CIHMPTHI.



[IpencraBieHne o MexaHU3ME peakuuid HykieouibHOro 3ameneHus. JleiictBue Ha opraHu3M uenoBeka. CrnocoObl
MOJIYYEeHHS U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHHe MOJIEKYJbl, B3aUMHOE BIIMSHHUE THUIPOKCOTPYIIBI U OeH30/1bHOrO sapa. dusnueckue CBOMCTBA
¢penona. OcoOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBenHnble peakuuu Ha (eHon. TokcuuHocTh genona. Crnocoos
noyiyueHusi 1 npuMenenue penona. Genondopmanbaeruanas cMoia.

KapOoHuibHble COEOMHEHUST — aIbJEruibl W KETOHBL. OJIEKTPOHHOE CTPOCHHE KapOOHWIBHOW TPYIIIBI.
['oMonoruueckue psapl anbJIETUAOB UM KETOHOB, oOmias ¢GopMmyna, U3oMepuss U HOMeHkKIaTypa. dusmueckue cBoWcTBa
aNbJIETUAOB U KETOHOB. XMMHYECKUE CBOMCTBA aJIbJIETHI0B U KETOHOB: peakuuu npucoenuHenus. OKHUCIeHUe albIeTUI0B,
KayeCTBEHHbIE peakIuy Ha anbaeruabl. CriocoObl MOMydYeHUs U MPUMEHEHHUE albJAeTuI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBbIE KUCIOTHl. OCOOEHHOCTH CTPOSHUSI MOJIEKYJT KapOOHOBBIX KUCIOT. 3oMepus
U HOMEHKJIaTypa. PuU3nyecKkue CBONCTBA OJIHOOCHOBHBIX MPEAENIbHBIX KapOOHOBBIX KHUCIOT. BoIOpOIHBIE CBA3U MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakuus 3TepuUKaluu, pPeakiuu C
y4acTHEM YIJIEBOJOPOAHOrO paaukaiga. (OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSTHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3¢upax. MHoOroobpasue kKapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENMpPENENbHBIX U
apOMaTUYEeCKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIOT, THAPOKCHUKAPOOHOBBIX KHUCIOT. [IpeicTaBuTeNH BBICIINX
KapOOHOBBIX KUCJIOT: CTEApUHOBAsI, TAIBMUTHHOBAS, OJICUHOBAS, JIUHOIe8as, TUHOIeH08as KUCAO0Thl. ClocoObl MOTyYeHus 1
npUMeHEeHHE KapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upbl. ['oMonoruueckuit psan, odmast hopmymna, u3oMepuss 1 HOMEHKIaTypa. DU3NUEeCKue U XUMHYECKUE
CBOMCTBA: THAPOJIN3 B KUCIIOW U IIEIIOYHOU CpeliE.

XKupsl. Ctpoenue, puznueckrue 1 XUMHUYECKHE CBOMCTBA dKUPOB: TUAPOIN3 B KUCION U MIeT0uHOM cpene. OcobeHHOoCTH
CBOICTB )KMPOB, COIEPKAIIMX OCTATKH HEMPEAEIbHBIX KUPHBIX KUCIOT. JKupsI B mpupoe.

Mpb114 KaK cOJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OOmiast xapakTepucTuka yriaeBoaoB. Kiaccuduxaius yrieBogoB (MOHO-, AM- U Tojucaxapuiabl). MoHOcaxapuabl:
IIII0K03a, (DPYKTO3a, Trajakro3a, pudo3a, ae3okcupudosa. dusuueckue CBOICTBA M HaxoxkjaeHue B mpupoze. PoTocuHTe3.
XVWMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKIIMM C YYAaCTUEM CHUPTOBBIX W QJIbJECTUAHON TPy, CIHPTOBOE U MOJOYHOKHCIIOE
Opoxenue. IlpumeHenne riroko3bl, €€ 3HaYCHHE B JKU3HEICATENHOCTH OpraHu3Mma. J(ucaxapuapl: caxaposa, MajabTo3a U



nakTo3a. BoccTaHaBnuBaromue U HEBOCCTAHABIMBAIOIIME Aucaxapuabl. [ uaponus aucaxapuaos. Haxoxaenue B npupojie u
npuMmeHenne. [lomucaxapuapl: Kpaxmall, TIUKOTeH MU ueuioio3a. CTpoeHHe MAaKpOMOJEKYJ Kpaxmania, IJIMKOreHa H
eJuro036l. Ou3nyeckre CBOMCTBA KpaxMalia U LIEJUTIOJIO3bl. XUMHAYECKUE CBOMCTBA KpaxMasia: TUAPOJIU3, KaUeCTBEHHAs
peakiusi ¢ HOoJ0OM. XHUMHUYECKHE CBOMCTBA WEJUIIONIO3bI: THUIPOJIM3, MojydeHue 3GUpoB IeUt0oo3bl. [loHsiTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCNEepUMEHTAIIbHBIE METOJIbI M3YYCHHSI BEIECTB U WX MPEBPAIICHUN: PaCTBOPUMOCTH PA3IUYHBIX CIIUPTOB B BOJIE,
B3aMMO/JICIICTBUE ATAHOJA C HATPUEM, OKHUCJIIEHHWE ITHUJIOBOTO CHUPTA B JIbJACTHJ Ha PacKaJIE€HHOW MEIHOM MPOBOJIOKE,
OKHCJIEHHE TUJIOBOTO CIHUPTA TUXPOMATOM Kasidsi (BO3MOKHO MCIIOJIb30BaHHE BUEOMATEPUAIOB), KaU€CTBEHHBIE PEaKIIUU
Ha anpaeruabl (¢ ruapokcuaoM auammuHcepeOpa(l) u ruapokcugom memu(ll)), peakuusi raunepuHa ¢ TUIPOKCHUIOM
menu(ll), xumMudeckune CBOMCTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJICUCTBHE PACTBOpa TUIFOKO3BI C THAPOKCHIOM
meau(ll), B3auMozelicTBie Kpaxmajga C HOJIOM, pEIICHHE IKCIEPUMEHTANBHBIX 3a7ad 1mo TeMam «ChupThl U (PEHOJIBI»,
«Kap6onoBsie Kuca0Thl. Cl0XKHBIE 3DUPHI».

A3oTcoaep:kalye OpraHudeckne coeMHeHnsl.

AMHUHBI — OpraHMYecKHe TpPOW3BOAHBIE ammuaka. Kiaccudukainys aMUHOB: anudaTHYecKue M apoOMaTUYECKUE;
NepBUYHbIE, BTOpUYHBIE U TpeTuuHble. CTpoeHue MoJIeKyn, oOmias dopmyia, U30Mepus, HOMEHKIaTypa U (U3HYECKUE
cBoMcTBa. XHMMHYECKOE CBOMCTBA anu(aTHYEeCKHMX aMHUHOB: OCHOBHBIE CBOMCTBA, aJKUJIMPOBAHWE, B3aUMOJCHCTBHE
MEPBUYHBIX AMUHOB C a30TUCTOM KUCIO0TOW. COoJIN aAJIKUITaMMOHHUS.

AHWIMH — MOpeACTaBUTEIb, aMUHOB apomaThueckoro psana. CtpoeHue aHuwiauHa. B3anmHoe BIWsIHUE TPyl aTOMOB B
Mosiekysne aHuiauHa. OCOOCHHOCTM XHMHUYECKMX CBOWCTB aHWiInHA. KadecTBeHHbIe peakinmu Ha aHWIMH. CrocoOsl
MOJIYYCHUS U PUMEHEHUE anudarndeckux aMuHoB. [lomydeHne aHuanHa U3 HUTPOOCH30J1a.

AmvuHokuciaoTel. Homenkiarypa u wusomepusi. OTaenbHble NPEACTABUTENN O-aMHUHOKHUCIIOT: TJIWIHWH, aJIaHUH.
duznyeckre CBOMCTBA aMUHOKUCIOT. XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX OPraHMYECKUX COCIUHEHUH,
peaKIus MOJMKOHACHCAIINH, 00pa30oBaHUe NENTHUIHON CBS3U. broiorndyeckoe 3Ha4eHNE aMUHOKUCIOT. CUHTE3 U THIPOJIN3
METITHIOB.

benku kak mpuponHbie mojumepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAS CTPYKTypa OENKOB. XHMMHYECKHE CBOMCTBA
OCIIKOB: TUAPOJIN3, ICHATYpAINs, KAYSCTBCHHBIC PEAKIINN HA OCITKH.



DKCIEpUMEHTAIIbHBIE METOAbl M3y4YEHMsI BEIIECTB M UX NpPEBpalllecHU: pacTBOpeHuEe OCJIKOB B BOJIE, JCHATypalus
OCJIKOB MPU HAarpeBaHUM, I[BETHHIE PEAKIIMU Ha OENKH, PEIICHHE dKCIEPUMEHTAIBHBIX 3a/1a4 MO TeMaM «A30TcojeprKallue
OpraHuYeCKUE COETUHEHUA» U «Pacrio3HaBaHHE OPraHMYECKUX COCIUHEHUI.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE MOHSTUSI XUMHUHU BBICOKOMOJICKYJISIDHBIX COCIMHEHUW: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb
MOJTUMEPH3aLINKU, CPEOHAS MOJEKYJsapHas Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX COCIMHEHUN —
MOJIMMEPU3ALINS U MOJTUKOHIECHCAIUA.

[Tonmumepusie  matepuanbl. [lmactmacchl  (HOMMATUIICH,  TOJUIPOMNWJCH, MOJUBUHUIXIOPHUA,  IMOJUCTUPOIL,
MOJIMMETHUJIMETAKPUJIAT, MTOJTUKapOOHATHI, MOJUATUIIeHTepedTanar). Y Tuausaius 1 nepepadoTka riacTUuKa.

DnacToMephl: HATypaJIbHBIM KaydyK, CUHTETHUECKHUE Kaydyku (OyTaJMEHOBBIM, XJIOPOMPEHOBBIM, H30MPEHOBBLIN) U
CWJIMKOHBI. Pe3uHa.

Bonokna: HatypanpHbIe (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKUE
(KampoH U J1aBcaH).

[lonumepsl crenuanbHOTO Ha3HaueHWsT (TedyIoH, KeBJap, OJJIEKTPONPOBOASIIME IOJUMEpHI, OuopasiaracMble
MIOJIUMEPHI ).

OKCHepUMEHTANIbHbIE METOAbl M3YYEHUs BEIIECTB M WX MPEBpAIlEHUI: O3HAKOMJIEHHE C 00pas3laMu MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «Pacno3HaBaHue IiacTMace
Y BOJIOKOH.

Pacuérurnle 3amaun.

Haxoxxnenue MonexynsapHoil GOpMyIIbl OpTaHUYECKOTO COSAMHEHHS 110 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIUX B €0
COCTaB, HAXOXJACHUE MOJCKYJISIPHON (POPMYIIBI OPTaHUYECKOTO0 COCMMHEHHS M0 Macce (00BEMY) MPOAYKTOB CrOpaHuUs, IO
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB pEaKIMW W/WIM HMCXOJHBIX BEIIECTB, YCTAHOBIEHHUE CTPYKTYPHOMU
(bOopMyIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WMJIM CIOCOOOB IMONYYEHUS, OMPEICICHHUE 0NN
BBIXOJA ITPOAYKTA PEAKLINHU OT TEOPETUYECKH BO3MOKHOTO.

MeXnpeaMeTHbIE CBA3U.



Peanusanus MeEXNpeIMETHBIX CBSA3EH NPH HW3YyYEHHM OPraHUMYecKOM XuMmuu B 10 Kiacce OCYIIECTBISIETCS 4epe3
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHATUN, TaK W MOHSATHH, NPUHATBIX B OTAEJIBHBIX HpeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmuMe ecTecTBEHHO-HAyYHbIE MOHSTHS: SBJIEHWE, HAy4yHbI (akT, TUNoTe3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3,
KJaccupukanys, HaOI0ACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJI€]1b, MOAECIUPOBAHUE.

®duznka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHME BeIlleCTBa, (PU3nUYecKrue BETMUMHBI, €AUHUIIBI U3MEPEHUS], CKOPOCTh, SHEPIHs, Macca.

buonorusa: kinerka, opraHumsM, 3KocHucTeMa, Ouocepa, MeTabonM3M, HACIEACTBEHHOCTb, AaBTOTPOQHBIN U
reTepoTpodHbI THUI NUTaHUS, OpokeHHE, (POTOCHUHTE3, IbIXaHWE, OCJIKH, YTJIEBOJbI, >KUPBI, HYKJIECMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: noje3Hble HCKONIAEMbIE, TOILIIUBO.

TexHonorus: NHUILEBbIE TMPOAYKTHI, OCHOBBI pAIlMOHAJIBHOIO IIMUTAHUS, MOIOIIHUE CPEACTBA, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHUHM.

Atom. CoctaB aTOMHBIX sifep. XUMHYeCKuM osneMmeHT. M3orombl. CTpoeHuEe 3IEKTPOHHBIX OO0O0JIOYEK aTOMOB,
KBAHTOBBIE YUCJIA. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE opOuTanu. Knaccudukamus XUMHUYECKUX 2JIEMEHTOB
(s-, p-, d-, f-anements). PacnpenencHue 3JIEKTPOHOB 1O aTOMHBIM OpOHMTANSM. DIIEKTPOHHBIC KOH(HUTYypalud aTOMOB
AJIIEMEHTOB TIEPBOTO—4ETBEPTOTO MEPHUOJIOB B OCHOBHOM M BO30OYXIAEHHOM COCTOSIHHH, HJIEKTPOHHBIE KOH(DHUTYypaIii HOHOB.
DNEeKTPOOTPULATEIBHOCTb.

[lepuoanueckuii 3akoH u [lepuognueckas cucrema xumudeckux 3neMenToB .M. Menneneera. CBsi3b NEpHOIUYECKOTO
3akoHa U [leproanuecko CUCTEMbI XMMUUYECKUX JIEMEHTOB C COBPEMEHHOW TEOpHUEH CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHUS] CBOMCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CJIOXHBIX BEUIECTB IO IpyNmnaM U NEpHOIaM.
3HadeHue nepuoanydeckoro 3akona /[.M1. Menneneena.

XuMHueckasi CBA3b. BHUIIbI XMMHYECKOW CBA3M: KOBAJIEHTHAs, MOHHAs, MeTauiMueckas. MexaHu3Mbl 0Opa3OBaHMUS
KOBAJICHTHOM CBsI3M: OOMEHHBIA M JOHOPHO-AaKLENTOPHBIA. DHEprus W JjMHa cBs3U. [lOJSpHOCTH, HANpaBIEHHOCTh U
HACBIIIaEMOCTh KOBaJIEHTHOM cBA3U. KpaTHble cBsA3u. BogopoaHas cBsi3b. MeEXMOIIEKYIISIPHBIE B3aUMOIECHCTBUS.

BasleHTHOCTh M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJIEKTPOHHOW CTPYKTYPBI MOJIEKYJ C UX T'€OMETPUYECKUM
CTpoeHueM (Ha mpUMepe COeTMHEHUM 3JIEMEHTOB BTOPOTO MEPUO/Ia).

[IpencraBienne O KOMIUIEKCHBIX coequHeHusax. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JHUTaH[bI.
3HaueHUE KOMIUIEKCHBIX cOeInHEHM. [[oHATHE 0 KOOPINHAITMOHHON XUMUHU.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHHUA. THIbI KPUCTANIMYECKUX PEUIETOK (CTPYKTYp) U CBOMCTBA
BEILIECTB.

[lonstne o aucnepcHbix cucremax. Mctunnable pactBopbl. [IpencraBieHre o KOJUIOMIHBIX pacTtBopax. CrocoObl
BBIPAXCHMSI KOHIIEHTPALlMM PacTBOPOB: MaccoBas JO0JIs BELIECTBA B pacTBOpPE, MOJISIpHAs KOHUEHTpauus. HacellieHHble U
HEHACBIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHucTaismoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIECTB. TpHUBHAJIbHbIE Ha3BaHUS OTAENBHBIX IpeICTaBUTENEH
HEOPraHUYECKUX BEILECTB.

Knaccudpukanuss XMMHYECKHX peakUMi B HEOPraHWYECKOW M OpPraHMYecKOM XHUMHHU. 3aKOH COXpPaHEHMsI MacChl
BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHMS SHEPTUU MPU XUMHUYECKUX peakuusx. TernoBble 3PQPeKTbl XUMUUYECKUX
peakui. TepMOXUMUYECKHE YPABHEHUS.

CKOpOCTh XMMHYECKON peakluu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (aKTOpOB. ['OMOTreHHBIE M Ie€TEpOTr€HHBIE PEAKIIUH.
Karanu3 u katanuzaTtopsl.

OOpatumble U HeoOpaTHMbIE peakiuu. XUMHUYeCKoe paBHOBecue. KoHcTaHTa xuMuueckoro paBHoBecus. DakTopsl,
BIIMSIOIIME HA IOJIOKEHUE XMMUYECKOIO0 PaBHOBECHA: TEMIIEPATYpa, NaBICHUE U KOHILICHTPAlUHA BELIECTB, YYaCTBYIOIUX B
peakuuu. [Ipunuun Jle [larense.



Onektponutnyeckas auccormanus. CuiabHble W ciabble 3nekTposuThl. CteneHb aucconuanuu. Cpega BOAHBIX
pacTBOPOB: KHUCJIOTHas, HEUTpaibHasi, mienoudHas. Bomopoassiii mokazarens (PH) pactBopa. I'maponus coneit. Peaknuwu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakunu. (CTeneHb OKHUCHeHUs. OKUCIUTENIb U BOCCTAaHOBUTEINb. [Ipomeccsl
OKHCJICHUSI U BOCCTaHOBJICHMs. BakHelIne OKUCIUTENN M BOCCTAHOBUTEIU. METOM AJIEKTPOHHOro OajiaHca. DIEKTPOJIU3
pPacTBOPOB U PACILJIaBOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YyYEHHUsI BEIIECTB M MX MPEBpAILlCHUN: pa3iokKeHUE TMEPOKCHUIa BOAOpPOJa B
NPUCYTCTBUU KaTalIM3aToOpa, MOJEIU KPUCTAJUIMUYECKUX PEIIETOK, MPOBEICHUE PEaKIMii MOHHOrO OOMEHa, OmpecsicHUE
Cpe/bl paCTBOPOB € MOMOIIBIO UHIUKATOPOB, U3YUYCHHUE BIUSIHUS Pa3IUYHBIX ()aKTOPOB Ha CKOPOCTh XMMHUYECKON PEaKiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxxenne HemeTaisioB B llepwomuueckoit cucreme xumuueckux snemeHtoB .M. MeHneneeBa M 0COOEHHOCTH
CTpoeHHsI MX aToMOB. du3znueckue CBONCTBA HEMETALIOB. AJUIOTPONHUS HEMETANJIOB (HA MPUMEpPE KHCIOpOJa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢u3ndeckue W XUMHYECKHE CBOMCTBA: peaKkIMU C MeTaUlaMd ¢ HeMeTaJlJIlaMu,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxaenue B mpupoje, CriocoObl ModydeHus, GU3NYECKre U XUMUYECKHe CBOMCTBA. ['aJoreHOBOI0PO/IbI.
Baxxneiimue KuCI0poacoaepKalllue COSAMHEHUS TaloreHoB. JlaGopaTopHble M TPOMBINIICHHBIE CIOCOOBI IOJYYCHHS
rajoreHoB. [[puyMeHeHne rajJOoreHoB U UX COEUHEHUM.

Kucnopona, o30H. JlaGopaTopHble W HPOMBIIIICHHBIE CIOCOOBI MOJYYEeHHUS KUcIopoja. Pu3nueckrue U XUMHYCCKUE
CBOMCTBA M MPUMEHEHHUE KUCIOpoaa U 030Ha. OKCHUIIBI U TIEPOKCHUJIBI.

Cepa. HaxoxneHnue B mpupojie, CriocoObl MoaydeHus, Pu3ndeckue u XuMudeckue cBorcTBa. CepoBOIOPO/I, CYIb(OHIBL.
Oxkcup cepwi(1V), okcun cepwi(VI). Cepuucras u cepHass KUCIOTBI U UX coiu. OCOOCHHOCTH CBOWCTB CEPHOM KHCIIOTHI.
[IprumeneHnue cepbl U €€ COETUHEHUM.



Azor. Haxoxzaenue B mpupoje, cnocoObl MOnydeHus, (QU3MYECKME M XUMHYECKUE CBOMCTBA. AMMUAK, HUTPUIBI.
Oxcunpl a3oTa. A30TUCTasi U a30THAsE KUCIOTHI U MX cojid. OCOOEHHOCTU CBOMCTB a30THOM KHUCIOTHL. [IprMeHeHue azora u
€ro COeIMHEHUI. A30THbIE Y100pEHUsI.

®docdop. Haxoxaenue B npupoje, cnocoObl mojgyueHus, (pu3ndeckrue u Xxumuueckue cpoctBa. dochunbl u GochuH.
Oxcuasl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenue Gocdopa u ero coeaunenuit. ochopHbie y100peHUS.

VYrnepon, HaxoxaAeHHE B npupoje. AIoTpornHble Moaudukauuu. Pu3nueckrue U XUMHUYECKUE CBOICTBA MPOCTHIX
BellecTB, oOpa3zoBaHHbIX yriepoaoM. Oxcupa yriuepoaa(ll), oxcupg yraepoma(lV), yronbHas kucinora u €€ COJM.
AKTUBUPOBAHHBIA yroiyb, aacopouus. dysiepeHsl, rpaden, yriaepojHble HAHOTPYOkH. [IpuMeHeHne NpPOCTHIX BELIECTB,
00pa30BaHHBIX YIIEPOJIOM, H €r0 COCTUHEHUH.

Kpemuuii. Haxoxaenue B npupojie, crocoObl moydeHus, puzndeckne u xumuieckue cBorctea. Oxcun kpemuus(1V),
KpEMHHUEBas KUCIOTa, CUIMKAThL. [I[puMeneHnre kpeMHuus u ero coequHeHui. CTeK0, ero nojiy4eHue, BUIbl CTeKIIa.

[lonoxenue MeramioB B llepuoanueckoil cucteMe XUMHUYECKUX 31eMEHTOB. OCOOCHHOCTH CTPOCHHUS AIIEKTPOHHBIX
o0osioyek aToMoB MeTasuioB. O6mue pusnveckue cBoiicTBa MetayioB. [Ipumenenne metamioB B ObITy U TexHuke. CruiaBbl
METaJJIOB.

DNEKTPOXUMUYECKUN Pl HampsokeHud meTtaiwioB. OOmue crnocoObl MOJYYeHHsS METAIJIOB: THUAPOMETaLTyprus,
NUPOMETALTYPrus, dJaeKTpoMeTautyprus. [lonsarue o koppo3uu MetamuioB. CocoObl 3alIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metaiuioB |A-rpynmsl [lepuonnyeckoit cucteMbl XUMUYECKUX deMeHToB. HaTpuil u kanmii:
noJjiydeHue, GU3n4ecKkue u XMMHUECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U MX COCTMHECHHUIA.

O6mass xapaktepuctuka MmetauioB |IA-rpynmer [lepuognyeckoit cuUCTEeMbl XMMHYECKHUX DJIEMEHTOB. Maruuii u
KaJIbIIWH: TIoJy4eHue, GU3NIeCKUe U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U MX coeauHeHul. KECTKOCTh
BOJIBI U CITOCOOBI €€ YCTPaHEHHS.

ANOMUHMI: TOTydeHue, pU3nueckue U XMMHYECKHUEe CBOICTBa, MPUMEHEHHE MPOCTOrO BEUIECTBA U €r0 COCAMHEHUH.
AmdoTtepHbIe CBOIICTBA OKCH/A U TUAPOKCUAA aTIOMUHUS, THAPOKCOKOMIUIEKCHI alIFOMUHUS.

OO1as xapakTepucTuka MeTaioB nooouHsix noarpymi (b-rpynm) [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB.

du3nyueckue U XMMHUYECKHE CBOMCTBa xpoma U ero coeauHeHui. Oxkcunabl U rugpokcuasl xpoma(ll), xpoma(lll) u
xpoMa(VI1). Xpomatsl U AUXPOMATHI, UX OKUCTUTEIbHBIE CBOMCTBA. [losydyeHue u npuMeHeHue xpoma.



dusnyeckrne W XUMHUYECKHE CBOWCTBA MapraHiia W ero coeauHeHui. Baxueimme coeaunenus Mapranna(ll),
mapraunua(lV), mapranna(VI) u mapranmna(VII). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnuecke W XUMUYECKHUE CBOMCTBA jkejie3a U ero coenuHeHui. Okcuabl, ruapokcuasl u conu xeneza(ll) u
xenesza(lll). [Tonyyenue u npuMeHeHHe Kee3a U ero CIjIaBoB.

DuU3nueCcKrue U XUMHUYECKHE CBOWCTBA MEAU U €€ coeuHeHUN. [lonydyenrne u npuMeHeHne MeIU U €€ COCTMHEHUN.

[uuk: momydeHue, puznueckue W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA W THUIPOKCHIA IIMHKA,
TUJPOKCOKOMILIEKCHI TUHKA. [[pyMeHeHne IMHKA ¥ €ro COCAMHEHUA.

DOKCNEepUMEHTAIbHBIC METOJIBI U3YUCHHUsI BEIIECTB M X MPEBPAICHUN: U3yUeHHEe 00pa3I[0OB HEMETAIJIOB, TOPEHUE CEPHI,
docdopa, xenesza, MarHusi B KHUCJIOPOJE, M3YyUYCHHE KOJUICKIUH «MeTaJibl U CIJIaBbl», B3aUMOJCHCTBHUE IIEIIOYHBIX H
IEJIOYHO3EMEJIbHBIX METAJJIOB C BOJION (BO3MOYKHO MCITOJIb30BaHUE BUACOMATEPHUAIORB), B3aUMOJICHCTBHE IIMHKA U Keje3a C
pacTBOpamMu KHCJIOT U IIEJIOYEH, KAaYeCTBEHHBIC pPEaKIMd Ha HEOPraHMYECKUE aHUOHBI, KaTHOH BOJOpPOJa U KATHOHBI
METAJJIOB, B3aWMMOJACHUCTBUE THUIPOKCUIOB aJTIOMUHMS W IIMHKA C pacTBOpaMyd KHUCIOT M IIEJOYeH, pelieHue
AKCTIIEPUMEHTAIBHBIX 3a71au 1o TemMaMm «lamoreHsl», «Cepa U e€ coenwHEHUs», «A30T U (pochop U MX COCTUHECHUS»,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B obOecrnieueHUM YCTOWYMBOTO pa3BUTHUS uenoBedecTBa. [loHSATHE O HAyYHBIX METOJAX IO3HAHUS WU
METOAO0JIOTUM HAyYHOrO HcclieoBaHus. HaydHbple MPUHUMIBI OpraHU3aluid XUMHAYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbBIE
CIOCOOBI TIONMyYEHUs BaXKHEHIIMX BeIIeCTB (HA TMpUMEpe TMPOU3BOACTBA aMMMAKa, CEPHOM KHUCJIOTHI, METAHOJA).
[IpoMpbllIeHHBIE CITOCOOBI TIOMYYEHUS METAIJIOB U CIUIaBOB. XHWMHUYECKOE 3arpsi3HEHHE OKpYXKalolleil cpenbl U ero
nocneacTBus. Ponb XxumMuu B 06ecriedeHnH SHEPTeTHUECKOM 0€30MacCHOCTH.

Xumus U 300poBbe 4yenoBeka. JlekapcTBeHHbIe cpeacTsa. [IpaBuia ncnosb30BaHus J€KapCTBEHHBIX NpenaparoB. Poib
XUMUHU B pa3BUTHH MEIULIHBI.

XVMUS THIIN: OCHOBHBIE KOMITOHEHTHI, MMUIIEBbIE J0OAaBKHU. Poib XxuMun B o0ecriedeHuu MUIIeBOM 0€301aCHOCTH.

Kocmetnueckue u mapdromepnsie cpeactBa. beitoBas xumus. [IpaBuna 06e30macHOr0 MCHOIB30BAHMS TPENApaTOB
OBITOBOM XMMHUHU B MIOBCETHEBHOMN KU3HHU.

XWUMUS B CTPOUTEIBCTBE: BAXKHEHIITNE CTPOUTEIIHHBIE MaTepHaibl (LIEMEHT, OCTOH).



XuMus B CEJIbCKOM X03s1icTBe. OpraHnvecKrue U MUHEPAIbHBIE YI00pEHUSI.

CoBpeMeHHBIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, Kepamuka. Marepuanbl i JJIEKTPOHUKHU.
HanoTtexHonorum.

Pacuérnblie 3amaun.

Pacuéthl: Maccel BelecTBa UM 00bEMA Ta30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3
YYacTBYIOIIMX B PEaKIMU BEHIECTB, MacChl (00BEMA, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMU, €CJIM OJHO U3 BEIIECTB
UMeeT NMPUMECH, Macchl (00BbEMa, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEeaKIiu, €ClIM OJHO U3 BEIIECTB JaHO B BHJIE pacTBOpA C
ONPENECIIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOI'O BEIIECTBA, MACCOBOW JOJM W MOJIAPHOM KOHLEHTpAIlMM BEIIECTBA B
pacTBOpe, 10JIM BBIXOJa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeaMETHBIX CBA3EH MPU M3yYCHUH OOIIEeH M HeOpraHMYecKoW XuMmuu B 11 Kiacce OCyIecTBISETCS
4yepe3 UCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUH, TaK M TOHSATUM, TMPHUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBJICHWE, HAay4YHBIM (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaIu3, CHHTE3,
KJaccuuKarys, MepuoJUIHOCTh, HAOIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHUE.

®dusukKa: marepusi, MUKPOMHUpP, MAKPOMUP, aTOM, AJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HU30TOMbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTUYCCKUM YPOBEHBb, BEIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHME BEIIeCTBA, WJCalbHBIN Ta3,
bu3uYecKre BEIMYMHBI, CIMHHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHusM, sKocuctema, Ouocdepa, mMeTaboOIM3M, MAKPO- W MHUKPOIIEMEHTHI, OCJIKH, KUPHI,
YTJI€BO/IbI, HYKJIECHHOBBIE KHCIIOTHI, ()E€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK SHEPTUU B SKOCHCTEMAX.

['eorpadus: MuHEpasbl, TOPHBIC IIOPOJIBI, TTOJIE3HBIE HCKOMTAEMBbIE, TOILIUBO, PECYPCHI.

TexHoJIorrsI: XUMHUYECKass MPOMBIINUIEHHOCTh, METAJUIYPrus, CTPOUTEIIBHBIC MAaTepHUalbl, CEJIbCKOXO3IMCTBEHHOE
MIPOM3BOJICTBO, IHINEBAasi IPOMBIILICHHOCTh, (apMaleBTHUYSCKasi IPOMBIIIIICHHOCTb, IPOU3BOACTBO KOCMETHYCCKHUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIUOHHBIX MAaTEPHUAIIOB, 3JICKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOT UH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110 XUMHWHN HA VIJIVBJIEHHOM VYPOBHE
CPEIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUU C CUCTEMHO-AEATEILHOCTHBIM MOAX0J0M B CTPYKTYpE JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa
«XuMus» Ha YpOBHE CPEIHEro oO0Iiero oO0pa3oBaHUs BBIACICHBI CICAYIONIUE COCTABJISIIONINE: OCO3HAHUE O0YYaIOIIMMUCS
POCCUNCKOM TpaxAaHCKOW HJICHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTU M CaMOOIPEICICHUIO;
HaJIM4YMe MOTHUBAIIUUA K O0YyUYEHUIO; TOTOBHOCTh U CIIOCOOHOCTH O0YYArONIUXCS PYKOBOJACTBOBATHCS MPUHSITHIMU B OOIIECTBE
npaBUjaMd M HOPMaMM TOBEJCHUS, HAJUYUE MPABOCO3HAHUS, DKOJOTHYECKOU KYJIBTYpPbhl; CIOCOOHOCTh CTABUThH MU U
CTPOUTH KU3HECHHBIC IIJIAHBHI.

JIMYHOCTHBIC PE3YybTAaThl OCBOCHHS MpEIMeTa «XHUMHSI» OTpakaroT C(HOPMUPOBAHHOCTH ONBITA MO3HABATEIBHOU U
IPAKTUYECKOU JEeSATEILHOCTH 00YJaIOIMMUXCsl B TIPOIIECCE Pean3aini 00pa3oBaTeIbHON NS TEILHOCTH.

JIMYHOCTHBIC PE3YybTAaThl OCBOCHHS TPEAMETa «XHUMHS» OTPaX)arT CPOPMHPOBAHHOCTH OIbITA TO3HABATEIHLHOW H
IPAKTUYECKOM JEeATETFHOCTH 00YYaOIMMUXCsl B TIPOIIECCE Pean3alni 00pa3oBaTeIbHON NeSTEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HAHUS O0YYArOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBAXKEHHUS K 3aKOHY U MPABOTIOPSJIKY;

IIPEACTABICHUS O COIMAIBLHBIX HOPMaX U MPaBHIIaX MEKINIYHOCTHBIX OTHOIICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NESATEIHHOCTH TPU CO3JIaHWHM YYCOHBIX IPOCKTOB, PEIICHUH YYEOHBIX WU
MIO3HABATEIBHBIX 327124, BHIMOJHCHHUN XUMUYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M NMPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY M apryMEHTHI APYTHX MPU aHAJIU3€ Pa3IMIHBIX
BHJIOB YUCOHOM JICSITCIIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOT'O OTHOIIICHUS K HCTOPUUYECKOMY M HAyYHOMY HaCJIEUI0 OTEUYECTBEHHON XUMUH;



YBaXXEHMSI K MPOIECCY TBOpPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUIIOKEHUS] XUMHH, OCO3HAHUS TOTO, YTO
JTAHHBIE HAYKU €CTh PE3YNbTaT JUIUTEIBHBIX HAOMIONCHUHN, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, TOCTOSIHHOTO TPyAa
YYEHBIX U IIPAKTUKOB;

WHTEpeca W T03HABATEJIbHBIX MOTHBOB B TOJYYEHHUHM U TMOCIEAYIONEM aHalu3e HHPOpPMAIMd O MepeoBbIX
TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOU XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTU OIICHUBAThH CHUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMH SIBIICHUSIMHU, W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI M LIECHHOCTH;

TOTOBHOCTHU OIIEHUBATH CBOE MOBEICHUE U MOCTYNKHA CBOUX TOBAPHUILEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM H
C YYETOM OCO3HAHMUS MOCIEACTBUNA OCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbA:

MOHUMAaHUsSI IICHHOCTEH 3I0POBOT0 M 0E€30macHOro oOpas3a XKW3HH, HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

coOmrofieHusi TpaBuil 0e30MacHOro oOpalleHus C BElleCTBaMU B OBITY, IOBCEJHEBHON JKM3HU, B TPYAOBOU
NEATEIbHOCTH;

NOHMMAaHHUS L[EHHOCTU TPaBWJI HWHAMBUIAYATLHOTO M KOJUIEKTUBHOTO O€30MacCHOr0 TIOBEJACHHS B CHUTYaIUsX,
YIPOKAOIIMX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMSI TIOCTEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT0JIsl, HAPKOTUKOB, KYPEHHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4EOHO-MCCIIENOBATENBLCKONW JESITEIbHOCTH, OOIIECTBEHHO IOJE3HOM,
TBOPYECKOM U IPYTUX BUIAX ACITEIBHOCTH;

YCTAHOBKM HA AaKTHUBHOE Y4YacTHE B PEIICHHM MPAKTUYECKUX 3a7ad COLMAIbHOW HAMPABIEHHOCTH (B paMKaX CBOETrO
KJIacca, MIKOJIbI);

WHTEpPECAa K TPAKTHYECKOMY H3Y4YEHHUIO MpOecCHuil pa3iIudHOrO poja, B TOM YHCJIE€ HA OCHOBE TMPUMCHCHHS
MPEIMETHBIX 3HAHUU 110 XUMUHU;



YBAXXEHUA K TPYAY, JIIOJAAM TPYya U Pe3yiabTaTaM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHOU TpaeKTOpuu oOpa3oBaHus, Oyayuied nmpodeccuu U peain3anuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YUYETOM JTIUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K XMMUU, HUHTEPECOB U MOTpeOHOCTEH
00I11eCTBa;

6) 3K0JI0TNYeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH 11e71ec000pa3HOro OTHOIICHUS K MPUPOE KaK UCTOUHHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMIIE;

MOHUMAaHHUSI TJI00AJTBFHOTO XapaKTepa JKOJIOTHYECKUX MpOoOJIeM, BIUSHUS HSKOHOMHUUYECKHX IMPOIECCOB HA COCTOSHHUE
IIPUPOJHOMN U COLIUAIBHOMN CPELbI;

OCO3HAHUS HEOOXOJAMMOCTH UCIIOJIb30BaHUS JIOCTHKEHUW XUMHUHM JJISI PEIICHHS BOMPOCOB PAIMOHAIHHOTO
PUPOIOTNOJIH30BAHUS;

AKTUBHOTO HENPUSTUS JEUCTBUNA, MNPUHOCAIIMX BPEJ OKPYXKAIOUIEH NPUPOJHOU Cpeae, YMEHHS MPOTHO3UPOBATH
HEOJIaroNPHUATHBIE SKOJOTHUECKUE MTOCIIECTBUS MPEANPUHUMAEMBIX JCHCTBUN U MPEIOTBPAIIATh UX;

HaJM4uus Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpbI, OMNbITA JEATEIBHOCTH SKOJIOTHYECKOU
HAIpPaBJIICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HWMH B II03HABATEIIbHOW, KOMMYHUKATHBHOM M COLIMAJIBHOM TIIPAKTHKE,
CITOCOOHOCTH U YMEHHS aKTUBHO TIPOTUBOCTOSITH UACOJIOTHU XeMO(poOHH;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW U OOIIECTBEHHON MPAKTHKH,

NOHUMaHUs CHEUDUKM XUMHHM KaK HayKd, OCO3HaHHMS ¢€ poiau B (POPMHUpPOBAHWHU PaAlMOHATBHOTO HAYYHOT'O
MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO TPEACTaBICHUsS 00 OKpYyXKaroleM MHpPE KaK O CIMHCTBE MPUPOABI M YeJOoBeKa, B
MO3HAHUH TPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHSHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B O0COOOW 3HAYMMOCTH XUMHUU I COBPEMEHHOW NMBWIM3AlMU: B €€ TyMaHUCTHYECKOU
HaIPaBJICHHOCTH M Ba)XKHOW POJIM B CO3JIaHMH HOBOW 0a3bl MaTEPHAIBHOM KYJIBTYpPHI, B PCIICHHH TJIOO0ANTBHBIX MPOOIIEM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUYCCTBA — CHIPhEBOM, SHEPIETUUCCKOM, IMUIIEBON U YKOJIOTHIECKOM O€30IIaCHOCTH, B Pa3BUTHH
MEIUITMHBI, 00ECTICYCHUH YCIOBUI YCIIEITHOTO TPY/Ia U SKOJOTHYECKH KOMMDOPTHON KU3HH KAXKIOTO WICHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB NO3HAHUSA, HMCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh IOJydaeMble 3HAHWS JUIS aHAdu3a W OOBACHEHUS SBIICHHH OKPYXKAIOIIEro MHUpa U



MPOUCXOAIINX B HEM U3MEHEHUHN, YMEHUS JIeJIaTh 000CHOBaHHBIE 3aKJIFOYEHUSI HA OCHOBE HAaYYHBIX (DAKTOB M UMEIOIIUXCS
JAHHBIX C 11€JIbIO MTOJIYYEHUSI TOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTU CaMOCTOSITEILHO HMCIOJIb30BaTh XMMUYECKHE 3HAHUSA JJIA PEIICHHS MPOOJEM B PEAbHBIX KU3ZHEHHBIX
CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENBCKON NeATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO U CaMOOOPA30BaHUIO, K aKTUBHOMY TOJIYYEHUIO HOBBIX
3HaHUU MO XMMHUU B COOTBETCTBUU C KU3HECHHBIMHU TOTPEOHOCTIMU;

MHTEepeca K 0OCOOCHHOCTSM TPYJla B pa3Iu4HbIX chepax MpodecCuoHaIbHOM 1eSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbBIE Pe3yJIbTaThl OCBOSHHUS MPOTrPaMMBbI 110 XMMHH Ha YPOBHE CPEHETO 00IIero o0pa3oBaHUs BKIIIOYAIOT:

3HaUMMBbIE IS (OPMHPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIMXCA  MEKIUCHUILIMHAPHBIE  (MEXIPEIMETHHIC)
oOlIieHayYHbIEe TIOHSTHS, OTpaXarolIlHe IEJOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, DHEPrus, SBJICHHE, IMPOIIECC, CUCTEMA, HAY4YHBIH (akT,
IIPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, HCCIIeJOBaHUE, HAOII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yYHHUBEpCAJIbHbIE Yy4yeOHble JelicTBHs (ITO3HABATENbHbIE, KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), OOECIEeYNBAIOIINE
dbopmupoBanue HyHKIIMOHATBLHON I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHITUN 00Yy4YatoIINXCs;

CIIOCOOHOCTh O0YYaIONIMXCS HCIIOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaJbHbIC YUeOHBIC ICUCTBUS B MIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl ~ OTPAXAlOT  OBJAJICHWE  YHUBEPCATBHBIMH  Y4€OHBIMH  TO3HABATEIHHBIMH,
KOMMYHUKATHBHBIMH M PETYJISITUBHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA
1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:
CaMOCTOSTEIHLHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,



ONpEeNeNATh IEIU JEITENIbHOCTH, 3aJaBas MapaMeTphbl W KPUTEPUM HUX JIOCTHIKEHHS, COOTHOCHUTH Pe3yJbTaThl
NEATENIbHOCTHU C MTOCTABICHHBIMHU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUHN MPUEMBI JJOTUUECKOTO MBIIIJICHUS: BBIJCISATh XapaKTEPHbIC MPU3HAKH MOHATHI U
yCTaHABIIMBATh UX B3aMMOCBSI3b, UCIIOIB30BaTh COOTBETCTBYIOIIUE MTOHATHS 1JI1 OOBSICHEHUS OT/EIbHBIX (DaKTOB U SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU JJIsI KJIaCCU(PUKAIIMKI BEIIECTB U XUMHUYECKUX PEaKIIHil;

yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE paCCyXJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 1O AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUSI UCIOJIb3YyEeMble B XMMHUU CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, MPeoOpPa3OBHIBATH
MOJICJIbHBIC TPEACTABICHUS — XMMHYECKUM 3HAK (CHUMBOJI) JJIEMEHTa, XUMHUYecKas (QopMmyra, ypaBHEHHE XUMUUYECKOM
peakiuu — TpU pPEHICHUU YYEOHBIX IM03HABATEIbHBIX W TPAKTUYECKUX 3aJiady, MPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC
IPEACTaBICHUS JIJISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIECTB M XUMUYECKUX PEaAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJ/IOB HAYYHOI'O IMO3HAHUS BEIIECTB M XUMUUYECKHUX PEaKIIUi;

dbopMynHpoBaTH LENH U 3aJla4d MCCIIECOBAHUS, UCIIOIB30BaTh MOCTABICHHBIE U CAMOCTOATEIHLHO CPOPMYIUPOBAHHBIE
BOMPOCHl B KA4eCTBE HMHCTPYMEHTA TO3HAHUS W OCHOBBI JJisi (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY>KICHUM;

BJQJI€Th  HABBIKAMH  CAMOCTOSITEIBHOTO  TUIAHMPOBAHUA W TMPOBEACHUS  YUYCHHYECKUX  DKCIEPUMEHTOB,
COBEpIIIEHCTBOBATh yYMEHMsI HAOMIOAATh 3a XOJAOM TIPOIECCa, CaMOCTOSITENILHO MPOTHO3UPOBATH €ro  pe3ysbTart,
dopmynupoBaTh 0000IIEHHS W BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3yJIbTATOB HCCIEJOBAHUS, COCTaBISATH
000CHOBaHHBIN OTYET O MPOACIIAHHON paboTe;

MpPUOOPETaTh OMBIT YYCHUYECKOW MCCIEOBATEIIbCKOM M TMPOCKTHOW NEATETLHOCTH, IMPOSBIATh CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOATEIbHOMY IMOHMCKY METOAOB PEIICHUS MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO Pa3IMYHBIX METOJ/OB
MTO3HAHMUSL.

3) pabora ¢ uHpopManmeii:



OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHUKAX HMHPOpMaUUMU (HAYYHO-TONYJSpHAs JUTEpaTypa XHUMHUYECKOIrO
collepKaHMsl, CIpPaBOYHBIE MocoOus, pecypchl MHTepHera), aHaNIM3UPOBATh HMHPOPMALMIO PA3IMYHBIX BUIOB U (HOpM
MPEICTABIICHUS, KPUTUYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTD;

dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSIThH Pa3JIMUHbIE METOJbl MPU MOUCKE U 0TOOpe MH(pOpMAIUU, HEOOXOAUMOUN ISt
BBINIOJIHEHUS YYEOHBIX 3a7a4 ONPeIeIEHHOrO THIIA;

MpUOOPETaTh OMNBIT HCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH M Pa3jIMYHbIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJbHYIO (QOopMy mpeacTaBiieHus HHPopMaluu (CXeMbl, Ipa@uKd, IHArpaMMbl,
TaOJIULIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAaY4YHBIM $3bIK B KadecTBE CpeAcTBa Mpu padoTe ¢ XUMHYECKOW HH(oOpMmanuend: NpUMEHSTb
MeXMpeaIMeTHbIe (PU3nyecKne U MaTeMaTUYeCKnUe) 3HaKu U CUMBOJIBI, (OpMyIibl, aO00peBUaTypbl, HOMEHKIATYPY;

HCIIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJJHOCTH.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI B XOJI€ JUAIOra W/WIN TUCKYCCUH, BRICKA3bIBATh HJICH,
dbopMyITHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO BBITIOJIHEHUS MTPEIOKCHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN pEe3yJbTAaTOB II03HABATEIIBHONW JEATEIIBHOCTH, IIOJYYEHHBIX CAaMOCTOSITENIBHO WIIH
COBMECTHO CO CBEPCTHHKAMHU IPHU BBIMOJTHEHUH XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW pabOoThl MO HMCCIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, PeaM3aIlKi y4eOHOTO MPOeKTa, U (HOPMYIUPOBATH BBHIBOJABI MO pe3yjbTaTaM MPOBEIEHHBIX
MCCJIeIOBAHMI MMyTEM COTIIACOBAHUS TTO3UIIUI B X0/1¢ 00CYKICHHS 1 OOMEHa MHEHHUSMH.

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:



CaMOCTOSITEIILHO IJIAHUPOBATh M OCYILECTBIATh CBOIO IO3HABATEIbHYIO IEATEIBHOCTD, ONpPENEas €€ eI U 3a7aul,
KOHTPOJIUPOBAaTh U IO MEpPEe HEOOXOAMMOCTH KOPPEKTHUPOBATH MPEAJIaraéMblii aJrOpUTM JACHCTBUN MpPU BBITOJIHEHUU
y4eOHBIX U HCCIE0BATENIbCKUX 3a7a4, BbIOMpaTh Hanbosee 3P HEKTUBHBIN CIOCOO UX pelIeHUs ¢ YYETOM MOIYUYEHHUS! HOBBIX
3HAHUM O BEHIECTBAX U XUMUYECKHUX PEaKLUsIX;

OCYILIECTBIISITH CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLCHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yNbTaThl OCBOCHHUS MPOrpPaMMBbl MO XMMHUU Ha YriayOJEHHOM YpOBHE Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus BKJIIOYAIOT crienuduueckue Ay yueOHoro npeamera « XuMus» HayyHble 3HaHUS, YMEHUS U CIIOCOOBI 1eHCTBHIMA
[0 OCBOGHHUIO, MHTEPIIPETAllMd W MpPeoOpa3OBaHUIO 3HAHWM, BUIBI JIEATENBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS U
NPUMEHEHUIO 3HAHMM B PA3NIMUYHBIX Y4YEOHBIX CHUTYallMsAX, a TaKKE B PEAJbHBIX >KU3HEHHBIX CUTYaIUSIX, CBSI3aHHBIX C
xumuen. B mporpamMmMe no XuMuu NpeIMETHbIE PE3YIbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHs» OTPAXKaroT:

c(hOpMHPOBAHHOCTh MPEJICTABICHUN: O MECTE U 3HAUEHUH OPTaHMYECKOW XUMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€
poiii B O0OECIEUEHNWH YCTOMYMBOTO PA3BUTHs YEJIOBEUECTBA B PEIICHUH MPOOJEM SKOJOTUYECKOM, IHEPreTUYECKON H
MUIIEBOM O0€30MacHOCTH, B Pa3BUTHUM MEIMIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUANOB, HOBBIX MCTOYHHUKOB DJHEPrUH, B
o0ecCreueHnun PaIoOHAIBFHOTO MPHUPOAOINOIb30BaHNs, B ()OPMUPOBAHUNA MHUPOBO33PEHUS M OOIICH KyIbTypbl YelloBeKa, a
TaK)Ke HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS! K CBOEMY 37I0POBBIO M MPUPOTHOM Cpelie;

BJIaJICHUE CHUCTEMOW XMMHWYECKUX 3HAHUW, KOTOPAsl BKJIIOYAET: OCHOBOIOJIATAOIINE MOHATHS — XUMUYECKUI DJIEMEHT,
aToM, SJIpO W DJIEKTPOHHAs 000JIouka aroma, S-, P-, d-aTOMHBIE OpOWTAaIN, OCHOBHOEC W BO30YXKIEHHOE COCTOSIHUS aToma,
ruOpuau3anus aTOMHBIX OpOWTaneil, WOH, MOJIEKYJa, BAJICHTHOCTH, JJIEKTPOOTPHUIIATEIHLHOCTh, CTEMEHb OKHCIICHHUS,
XUMHYECKasi CBSA3b, MOJb, MOJIIPHAS Macca, MOJIIPHBIN O00BEM, YIIIEpOMHBIA CKeneT, (QyHKIMOHATIbHAS TPYyIMIa, paguKkal,
CTPYKTypHbIe (OpMyIbl (pa3BEPHYTHIC, COKpAILEHHbIC, CKEJIETHBIE), H30MEpUSl CTPYKTYpHas W NPOCTPAHCTBEHHAs



(reomeTpuueckasi, ONTHYECKAs ), ©30MEPbI, TOMOJIOTHYECKUHN PsAJl, TOMOJIOTH, YTIEBOJAOPO/IbI, KUCIOPOI- U a30TCOAEPKALIUE
OpraHUYECKUE COETUHEHHUsI, MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuoaunueckuii 3akoH /. 1. MenaeneeBa, Teopusi CTpoeHHsI OpraHnyeckux Bemects A. M. byTiepoBa, 3aKkoH coxpaHeHUs
Macchbl BEUIECTB, 3aKOH COXPAaHEHMsS W TMPEBPALLCHHUS DHHEPrud IMpU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMS, JICKALIUE B OCHOBE MOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTHU
XUMUYECKUX SIBJICHUM; TMPEICTABICHUS O MEXaHW3MaxX XUMHUECKUX peakiui, TEPMOJMHAMUYECKMX M KHHETUUYECKHUX
3aKOHOMEPHOCTSX WX MPOTEKaHWs, O B3aMMHOM BJIMSHMUM aTOMOB U TPYNI aTOMOB B MOJeKyJax (MHIAYKTUBHBIM U
Me3oMmepHblii dhdexThr, opuentanTsl | u |l pona); dakronmornueckue cBejeHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIOJIb30BaHUM BAKHEUIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JNEATEIBHOCTH YeT0BEKa, OOIIUX
HAyYHBIX MPUHIUIIAX XUMHUYECKOT0 MPOU3BOJICTBA (Ha MpUMeEpe MPOU3BOICTBA METaHOJIa, TepepabOTKU HEPTH);
c(hOpMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTepHbIC TMPU3HAKK TIOHSATHUM, YCTaHABIMBATH WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME OHITHS IIPU OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCAMHEHUH;
c(hOpMHPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XHMHMUYECKYI0 CHUMBOJIUKY JUJIS COCTAaBJICHHUS MOJIEKYJSIPHBIX U  CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEUIECTB;

COCTaBJISITh YPAaBHEHUSI XMMHYECKHX PEAKIUA U PACKpPbIBaTh WX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCca ATUX PEaKIHi, peakinii HOHHOTO OOMEHa MyTEM COCTaBIICHUS
UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBJIMBATh MOJIE MOJIEKYJ OPraHMYECKUX BELIECTB ISl WILTIOCTPALMN UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATHh MPHUHAICKHOCTh U3YYCHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBY U
CTPOCHHIO K ONPENEeNEHHOMY Kiaccy/Tpyline COeAMHEHUH, /aBaTh MM Ha3BaHHUA IO CUCTEMATUYECKON HOMEHKIAType
(IJUPAC) u nmpuBoANTh TPUBHAIBHBIC Ha3BaHUS JIJIS1 OTICIIBHBIX TIPEICTABUTENICH OpraHNYeCKUX BEIICCTB (ITHIICH, alleTHUIICH,
TOJIYOJI, TJIMIIEPUH, STUICHTIUKOIb, (DEHON, (OpMalbIerua, aleTalbIeruja, arleToH, MypaBbHHAs KHUCIIOTA, YKCYCHas
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJlbMUTHUHOBAs KUCIOTHI, TJUILWH, aJlaHWH, MajabTo3a, (PpyKTO3a, aHWUIIMH, TUBUHUI,
U30IIPEH, XJIOPONPEH, CTUPOI U IpyTHUe);



c(hOpMUPOBAHHOCTh YMEHUSI OINpPENEISATh BUJ XMMHUYECKON CBSI3M B OPraHUYECKUX COCAMHEHUsX (KOBaJCHTHAs U
WOHHAs CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHS MIPUMEHSATH MOJIOKEHUS TEOPUU CTPOEHUS opraHudeckux BemectB A. M. byTtiepoa as
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA TUITMYHBIX
MpEeACTAaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, HUKJIOAJIKAHOB, aJKCHOB, aJKaJWECHOB, AJIKHWHOB,
apOMaTHUYECKUX YIJIEBOJAOPOAOB, CIIUPTOB, albJCTHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX M CIOXHBIX 3(QHUPOB,
KUPOB, HUTPOCOSTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OCJIKOB, yrieBOJ0B (MOHO-, AU- U MOJIMCAXAPUIOB), UILUTFOCTPUPOBATH
T€HETUYECKYIO CBSA3b MEXK/ly HUMU YPAaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA C UCTIOIB30BAaHUEM CTPYKTYPHBIX
bopmyr;

c(hOpMUPOBAHHOCTh YMEHHS TOATBEPXKAaTh HAa KOHKPETHBIX TNIpUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOMN
CIOCOOHOCTH OPTaHMYECKUX COCIMHEHUN OT KPAaTHOCTH W THIA KOBAJICHTHOMW CBS3M (G- U T-CBS3HM), B3AUMHOTO BIIUSHHS
aTOMOB U TPYIITT aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh UCTOYHUKU YTJIEBOJIOPOJHOTO CHIpbs (HEDTh, MPUPOIHBIN Ta3, yroib),
CIOCOOBI €ro nepepaboTKU U MPAKTUYECKOe MPUMEHEHUE TIPOIYKTOB MEPepadOTKu;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYyYHBIX METOJaX II03HAaHWUS — HaOIIOACHUH,
U3MEpPEHUH, MOJIETMPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICIIEHHOM) M YMEHUS IPUMEHATh 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTh OCHOBHBIC OIEPAIUd MBICIUTEIBHOU NESITEIbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHE, 00O00IIECHUE, CUCTEMATU3AIINIO, BRISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBSA3EH — ISl M3YYCHHS CBOWMCTB BEIIECTB
Y XUMUYECKHUX PEaKIUil;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUU C TMOHATHSMU U TPEICTABICHUSIMHU JIPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsi OOJee OCO3HAHHOTO IOHUMAaHHUS CYIIHOCTH MAaTEPHAIBHOTO E€IWHCTBA MUpA,
WCIIOJIb30BaTh CHCTEMHbBIE 3HAHUS IO OPTAaHMYECKOW XUMHH JUIsl OOBSICHEHUS M TMPOTHO3WPOBAHUS SBICHUMN, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHIA: TPOBOJIUTH PACUETHI M0 XUMHYECCKUM (OPMYJIaM U YPaBHEHHUSIM XUMHYCCKUX PEAKIIUN C
UCIOJIb30BaHUEM (PU3MYECKUX BENIMYHMH (Macca, oObEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C



KOJIMYECTBCHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKON (POPMYIIBI BEIIeCTBa MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XAMHYECKUX JIEMEHTOB, TIPOAYKTaM CTOPaHMS, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUH: MIPOTHO3UPOBATh, aHAIM3UPOBATH U OIEHUBATH C MO3UIIMHA IKOJIOTHYESCKONW 0€30MacHOCTH
MOCJICJICTBUSL OBITOBOM M MPOW3BOJICTBEHHOM JIEATECILHOCTH YEIOBEKA, CBA3AHHOW C MEepepabOTKOM BEIIECTB, MCIIOIb30BATh
MOJIYYCHHBIC 3HAHUS JIUTS IPUHATHUS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYAIHSIX, CBI3aHHBIX C XMMUECH;

c(hOpMHPOBAHHOCTh YMEHHI: CAMOCTOSITEJIBHO TUTAHHPOBATh W MPOBOAUTh XUMUYCCKHHA SKCIIEPUMEHT (ITOIYUCHHUE U
U3YYCHHE CBOWCTB OpPraHWYECKUX BEIIECTB, KAYECTBCHHBIC pPEAKIUU YIJIEBOJOPOJOB PAa3IMYHBIX KJIACCOB H
KHACJIOPOJICOJCPIKALUX OPTaHUYECCKUX BEIIECTB, PEIICHHE YKCIEPUMEHTAIBHBIX 3aJa4d 0 PACIIO3HABAHUIO OPraHUYECKHX
BEIIECTB) C COOJIIOJICHUEM TIpaBUi 0€30MacHOro OoOpalleHuss ¢ BeHeCTBaMU M JIA0OPaTOPHBIM  00OPY/IOBAHHUEM,
bopMyIHpOBaTH IICNIb MCCIACAOBAHMS, MPEACTABIATh B PA3IMYHON (QopMe pe3ysabTaThl SKCICPUMEHTA, aHAIM3UPOBATH U
OIICHHBATh UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMCHHIA:

coOII01aTh TMpaBUJia SKOJOTHYECKH IIEJICCOO0Pa3HOr0 TOBEICHUS B OBITY W TPYIOBOH JEATEILHOCTH B IEISX
COXpaHEHHMS CBOETO 37/0POBbsI, OKPY KAIOIIEH MTPUPOTHON CPEbl M TIOCTHIKEHUS €€ YCTOWYHNBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOr0 JCHCTBHS Ha >KUBBIE OPTaHU3MBI OMNpEICTEHHBIX OPraHUYECKUX BEIIECTB,
1oHUMast cMeIc nokazarens I1JIK;

aHAJIM3UPOBATH 11EJIECO00PA3HOCTh MPUMEHCHHS OPTaHUYECKUX BEIIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3pEHHS
COOTHOIIEHHUS PUCK-TIONIB3a;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIIECTBISThH IICJICHANIPABICHHBIH MOUCK XWMHYECKONW HWH(OOpPMAlMM B Pa3TMIHBIX
HCTOYHMKAX (HayuyHas U ydeOHO-Hay4dHas JUTepaTypa, CpeJcTBa MacCoBo nmHpopmaruu, MHTEpHET U Ipyrue), KpUTHIECKU
aHAJM3MPOBATh XUMHUUYECKYIO0 HHPOPMAIIHIO, TTIepepadaThiBaTh €€ U UCII0JIB30BaTh B COOTBETCTBHH C ITOCTABICHHON yUCOHOM
3aJauei.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0mas 1 HeoOpraHudeckasi XUMUS» OTPaKaroT:

c(hOpMUPOBAHHOCTH IMPEJCTABICHUI: O MaTepUAIbHOM C€JIMHCTBE MHPA, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBIICHHI
MIPUPOJIBI, O MECTEC U 3HAYCHUH XMMHHU B CHCTEME €CTECTBEHHBIX HayK M €€ poyM B 00ECIICUCHUH YCTOMYMBOTO Pa3BUTHS, B



pelieHnyd IpodIeM 3KOJIOTMYECKOM, SHEPreTUYECKON U MUIEBOM 0€30MacHOCTH, B PA3BUTHU MEIMIIMHBI, CO3JJaHUU HOBBIX
MaTepuagoB, HOBBIX MCTOYHHUKOB SHEPrUU, B OOCECINEUEHUU PAIMOHAIBHOTO MPUPOAOINOIL30BaHUs, B (POPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEIOBEKA, a TAKXKE HKOJOTMUYECKH OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3J0POBBIO U
MIPUPOJTHOM CpeJIE;

BJIaJICHUE CUCTEMON XMMHUYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJATAIONINE MTOHATUS — XUMUYECKUI DJIEMEHT,
aToMm, SAPO aToMa, WU30TOIbI, DIIEKTPOHHAs 000JIouka aroma, S-, P-, O-aTOMHBIC OpOWTANIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUIM3aIusi aTOMHBIX OpOuTajed, MOH, MOJEKysa, BaJ€HTHOCTh, YJIEKTPOOTPHUIIATEILHOCTh, CTEIECHb
OKHCJICHUS, XMMHUYECKasl CBsI3b (KOBaJieHTHAsl, WOHHAas, META/UIMUeCKas, BOJOPOJHAs), KpUCTAJIMYECKas peneTka,
XUMUYECKasi peakius, pacTBOpP, JEKTPOJIUTHI, HEIJEKTPOIUTHI, DJICKTPOJUTUUECKAsT JUCCOIUAIMS, CTENEHb JUCCOIMAIUH,
BOJOPOJHBIN MMOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEIb, TEIJIOBOM 3(P(PEKT XUMUYECKOU pEeaKIMu, CKOPOCTh XUMHUUYECKOU
peaKkIuu, XMMHUYECKOE PaBHOBECHE; TCOPUU U 3aKOHBI (TCOpHUS JIEKTPOJUTUUECKON JHUCCOILMAINYU, TIEPUOIUUSCKUN 3aKOH
J.. MenneneeBa, 3aKOH COXpPaHEHMsI MAacChl BEIIECTB, 3aKOH COXPAHEHUsI M TPEBPAIICHHS DHEPTUM MPU XUMHUUYECKUX
peaKIusAX, 3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHU SI3BIK
XHUMHH, MUPOBO33PEHUECKHE 3HAHUS, JIKAI[Me B OCHOBE MOHUMAHUS MPUYMHHOCTA U CUCTEMHOCTH XMMHUUYECKHUX SIBJICHUIA,
COBPEMEHHBIE TPEJICTABIICHUSI O CTPOCHHM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX;
NPEJICTABIICHUsI O MEXaHU3MaX XHUMHYECKUX PEaKIui, TEePMOJIWHAMHYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTAX HUX
NPOTEKaHMsI, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX U JMCIEPCHBIX CHUCTeMaXx; (PaKTOJOTUYECKHUE CBEJEHUS O CBOMCTBAX,
cocTaBe, TOJYYCHHH W O€30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX HEOPTaHMYECKHX BEIIECTB B OBITY M MPAKTHUECKON
NESTEIHbHOCTH YeJI0OBEKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIATh XapaKTepHbIE MPHU3HAKH TOHATUM, YCTAaHABIMBAaTh WX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS MPU ONMMCAHUHN HEOPTaHWYECKUX BEIIECTB U UX MPEBpaAICHUN;

c(hOpMHPOBAHHOCTh YMEHUS MCTIOIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJII COCTaBIICHUs (DOPMYJ BEIIECTB U YpaBHEHUN
XUMHYECKUX peakinii, cucremarnueckyto HoMmeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJEIBHBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEIETATh BAJCHTHOCTh M CTETICHh OKUCIICHUS XUMHYECKHX DJIIEMEHTOB B COCIMHECHUSX,
BUJI XUMHUUYECKOH CBSI3U (KOBaJI€HTHAs, HOHHAs, METaJUIMYECKasi, BOJAOPOAHAS ), TUIl KPUCTAITUIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;



c(OPMHPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA XUMUYECKOM CBSI3M W THUIIA
KPUCTAJNINYECKON PEIIETKH, OOMEHHBIN 1 TOHOPHO-AKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBA3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPTAHUUECKHUE BEIIECTBA [0 UX COCTABY, XMMHUUECKUE PEAKLUU 10
pa3TUYHBIM IPU3HAKaM (YUCILY M COCTaBY PEarupylolldX BEHIECTB, TEMJIOBOMY 3(P(EKTy peakluu, U3MEHEHHIO CTETEeHEeH
OKHUCJICHMSI 3JIE€MEHTOB, OOpaTMMOCTH, YYAaCTHUIO KaTald3aTopa M JPYrHe); CaMOCTOSITENIbHO BBIOMpATh OCHOBaHUSA U
KPUTEPUH JIs1 KJIaCCU(PUKAIIMY U3YYaeMbIX BEIIECTB U XUMHUECKUX PEaKIui;

c(OpMHPOBAHHOCTh YMEHHUSI PACKpPbIBATh CMBICI Nepuoanyeckoro 3akona /. 1. MenneneeBa U IeMOHCTPUPOBAThH €0
CUCTEMATU3UPYIOIIYI0, O0BSICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB M HMOHOB XMMHYECKHX 3JIEMEHTOB
nepporo—4eTséproro nepuonos llepmommueckon cucremsl .M. MenaeneeBa, UCIONb3ys IOHATUSA «QHEPreTUYECKUE
YPOBHHY, «9HEPTETHUYECKHE IMOIYypPOBHU», «S-, P-, O-aTOMHBIC OpOUTAIM», «OCHOBHOEC M BO30YXKIEHHOE SHEPreTUUECKUE
COCTOSIHHSL aTOMay; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHYECKHUX D3JEMEHTOB U HUX COEJUHEHUH IO
nepuonam u rpymnmnam [lepuonuueckoii cucremsl . 1. Menneneesa, BaJeHTHbIE BO3MOKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (ONHUCHIBATH) OOILIME XMMHUYECKHE CBOWCTBAa BEUIECTB PA3IUUYHBIX
KJIACCOB, IOATBEPKIATh CYILIECTBOBAHUE TI'E€HETHUYECKOW CBI3M MEXIAYy HEOPraHMYECKHMM BEIIECTBAMU C IIOMOILIBIO
YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEICTBOM
COCTaBJICHMs DSJEKTPOHHOTO OajlaHCa 3TUX peakUui; peakuuidl HOHHOIO OOMEHa IYTEM COCTaBJIEHUS HX IOJHBIX U
COKpalI€HHbIX HMOHHBIX YpaBHEHMH; peakuuid TUApOJIM3a; peakluil  KoMIUleKkcooOpa3oBaHMs (Ha  mpumepe
TMIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMHUHHS);

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMS XUMHYECKHX peakuuii ¢ ydéToM ux
DHEPIeTUYECKUX XapPAKTEPUCTHUK, XapaKTEep HM3MEHEHMsS CKOPOCTHM XMMHYECKOW PEAaKUHMH B 3aBUCHMOCTH OT DPAa3JIUYHBIX
(akTOpOB, a TaKkkKe XapaKTep CMEILIECHUS XUMHUYECKOrOo PaBHOBECHS MMOJ BIMSHHEM BHEUIHUX Bo3zieicTBuil (mpunuun Jle
[latenbe);



c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMUUYECKHUE PEAKITUH, JICKANNE B OCHOBE MPOMBIIIICHHOTO MOTYYCHUS
CEepHOW KHCIOTBHI, aMMHAaKa, OOIIWE HAyYHbIE TPHHIUIB XUMHUYECKUX MPOU3BOJICTB; IIEIECO0OpPA3HOCTh MPUMEHCHUS
HEOPTaHWYECKUX BEIICCTB B IPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIH3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHHMA O METOJaX HAYYHOTO IMO3HAHWS SBJIICHUHA TPUPOJIBI — HAOIIOACHUE,
U3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peaabHBbIi W MBICICHHBIN), UCIIOJB3YEMbIX B €CTCCTBEHHBIX HayKax, YMCHHUS
MPUMEHATh 3TH 3HAHHUS TPH SKCIICPHUMEHTAILHOM HCCIICIOBAHUU BEIICCTB M IS OOBSICHCHHS XUMHUYCCKUX SIBJICHHM,
UMEIOIIUX MECTO B MIPUPOJIE, MPAKTHICCKOM JIEITETLHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HU;

c(hOpPMHPOBAHHOCTh YMEHUS BBISBJISATH B3aMMOCBS3b XUMUYCCKHX 3HAHUH C MOHITHSAMHU M MPEACTABICHUSIMH JAPYTHX
€CTECTBEHHO-HAYYHBIX TIPEIMETOB ISl 00JIee 0OCO3HAHHOTO MTOHMMAaHHUS MAaTEPHAIBHOTO €IMHCTBA MUPAa;

c(hOpMHPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI: C UCITOJIB30BAaHUEM MOHSATHI «MaccoBas JIOJSI BEIIESCTBA B PACTBOPEY
U «MOJIIpHasi KOHIICHTPAIIUs; MacChl BEIIeCTBa UM 00bhEMa raza 1o U3BeCTHOMY KOJMUYECTBY BEIIECTBA, Macce Wi 00BEMY
OJTHOTO W3 YYaCTBYIOIMX B PEAKIIMH BEIIECTB; TETUIOBOTO 3(PpeKTa peakiuu; 3HaYCHHs BOJJOPOTHOTO TIOKa3aTellsi pacCTBOPOB
KUCJIOT Y IIEJI0YeH C M3BECTHOUW CTETIEHBIO TUCCOLMAIIMHN; MacChl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, SCITH
OJTHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONpPEAeNEHHON MacCOBOM JT0JIel paCTBOPEHHOTO BEIIECTBA WIIH JIAHO B
M30BITKE (MMEET MPUMECH ); IO BBIXO[a MPOAYKTa peaKInu; 00bEMHBIX OTHOIIICHUH T'a30B;

chOpPMUPOBAHHOCTh YMEHHUI: CaMOCTOATEIHHO IUIAHUPOBATH M TPOBOJIUTH XUMHYECKHHA IKCTICPUMEHT (IIPOBEICHHE
peakuii MOHHOTO OOMEHa, TOATBEPKICHHE KAadueCTBEHHOTO COCTaBa HEOPTaHMYECKHX BEIUIECTB, OIPEICIICHHE CPEIbl
pacTBOPOB BEMICCTB C IOMOIIBIO HMHIWUKATOPOB, W3YYCHHE BIHUSHUS Pa3IUYHBIX (HDAaKTOPOB HAa CKOPOCTh XHMHUYECKOM
pCaKIuy, pEIICHHE OSKCIICPUMEHTANIBHBIX 3a7ad 1o TeMaM «Metamsly U «Hemeramnsl») ¢ coOMOJECHUEM TpaBUI
0e30mMacHoro OOpalieHus: C BEIIeCTBAaMU M JIaOopaTOpHBIM 000pymoBaHHEM, (OPMYJIHPOBAThH IEJIb HCCICIOBAHMS,
MPEICTABIATH B PA3IMYHON (opMe Pe3yNbTaThl IKCIIEPUMEHTA, AHAIM3UPOBATH U OIIEHUBATH UX TOCTOBEPHOCTH;

chOpMHPOBAHHOCTh YMEHHUHW: COONIOAATh TMpaBUja TMOJNB30BAHUA XHMHYECKOW TOCYI0M W JabopaTOPHBIM
o0opyaoBaHueM, oOpaIieHus ¢ BEMECTBAMUA B COOTBETCTBUU C HHCTPYKIIUSIMH TI0 BBITIOJTHEHHUIO TA00OPATOPHBIX XUMUYECKHUX
OTIBITOB, IKOJIOTHUECKH I1€JIeCO00pPa3HOTO TMOBENEHUS B OBITY M TPYIOBON ACSATEIBHOCTH B IIENSAX COXPAHEHHUS CBOETO
3II0POBbSI, OKPYKAIOIEH MPUPOTHON CPENbI U JOCTIKEHUS €€ YCTOWIMBOTO Pa3BHUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO
JICHCTBUS HA KUBBIC OPTAaHU3MBI ONTPEICIEHHBIX HEOPTaHUIECKUX BEIIECTB, TOHUMas cMbIci Tokasarens [1JIK;



c(OpPMHUPOBAHHOCTh YMEHHW: OCYIIECTBIATH LEICHANPABICHHBIA IOUCK XMMHUUYECKOW HWH(GOpPMAMU B pa3IWYHBIX
MCTOYHUKAX (Hay4yHas U y4yeOHO-Hay4Has JUTepaTypa, CpecTBa MacCcoBOM MHPopMauuu, IHTepHET U Apyrue), KpUTUYECKH
aHAIM3UPOBATh XMMHUYECKYI0 HHPOpMALIMIO, IEpepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABIEHHON y4eOHOMI
3a1a4ei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
https://academy-
content.apkpro.ru/lesson/4038171e-
[Ipeamer oprannyeckoi xumuu. Teopus 4158-4bd1-ae98-18dc1cfb9399
1.1 CTPOCHHS OPTAaHHMYECKUX COCAMHEHUN A. 8 https://academy-

M. Byrneposa content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefs
https://lesson.edu.ru/04/10

Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
https://academy-
21 IpenenbHble yrieBo10po/ibl — alKaHsl, 5 content.apkpro.ru/lesson/4038171e-
LIUKJI0A/IKaHBI 4158-4bd1-ae98-18dc1cfb9399
https://academy-
29 HenpenenbHbie yrieBoI0pOIbI: aqKeHbI, 14 1 content.apkpro.ru/lesson/d86d7d00-

AJIKAJMCHBI, AJIKWHBI d5b4-491d-aded-c3ddal9feefd

2.3 Apomatuyeckue yrieBoJaopoabl (apeHsl) 8 https://lesson.edu.ru/04/10
24 [IpupoaHbIe HCTOYHUKH YIIIEBOIOPOIOB 4 https://academy-

U UX nepepadboTKa

content.apkpro.ru/lesson/4038171e-




4158-4bd1-ae98-18dc1cfb9399

https://academy-
2.5 ["a10reHIpPOU3BO HBIE YITIEBOA0POIOB 4 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
Wroro mo pazueny 35

Pa3znen 3. Kucinopoaconep:xaiue opranu4eckue coenHeHHsI

3.1 Crnuptsl. DeHon 11

KapOoHHITbHBIE COSTMHEHHUS: aJTbIETUIBI
3.2 1 KeToHbl. KapOOHOBBIE KHCIIOTHI. 21
Crnosxubie 3¢upsl. XKupsl

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

3.3 VraeBoasl 9

Hroro mo pazgeny 41

Pa3znen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

https://academy-
4.1 AMUHBI. AMUHOKHCIIOTHIL. benku 12 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
Hroro mo pazgeny 12

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

https://academy-
51 BricoKOMOJIEKYISIpHBIE COEMHEHMUS 6 content.apkpro.ru/lesson/d86d7d00-
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
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Kpurepuu u HopMbI oneHMBaHus padoT mo xumuu yyamuxcs 10-11 kiaccos.
OuneHka yCTHBIX OTBETOB.

OTrmeTka «5» - CTaBUTCI B TOM ciIydac, c€Clin y‘l&H.[PIfICE[ IMOKa3bIBA€CT BCPHOC ITOHHMMAHHC XUMHUYECKOM CYIIHOCTH
paccMaTpruBaACMBbIX SIBICHUHA H 3aKOHOMepHOCT6ﬁ, 3aKOHOB H TCOprI, Aa€T TOYHOC OIPCACIICHUC W HCTOJKOBAHUC
OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TGOprI, d TAKIKC IPAaBUIIBHOC OIPCACICHUC XUMHUYCCKUX BCIIMYUH, UX CAWHUILL U CII0CO0O0B
N3MCPCHUA, TIPABUJIIBHO BBIIIOJIHACT YCPTCIKU, CXCMBI U I‘pa(i)I/IKI/I; CTPOUT OTBCT I10 CO6CTBCHHOMy Ijiany, COIpoBOXKIAACT
pacCKa3 HOBBIMU IIPpUMCPAMH, YMCCT IMPUMCHUTL 3HAHUA B HOBOH CUTyallul IIPU BBIIOJIHCHUU TIPAKTHYCCKHX 3a11aH1/11‘/’1;
MOXCT YCTAHOBUTD CBA3b MCIKAY U3YUYACMBIM H PAHCC N3YUCHHBIM MATCPHUAJIOM IO KYpPCY XMMHUH, a4 TAK KC C MATCPHUAJTIOM,

YCBOCHHBIM I10 U3YUCHUIO APYIUX IMPCAMCTOB.

OtrMeTKa «4» - CTaBUTCS, €CIM OTBET YUCHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha «5», HO JaH 0e3
UCIIOJIb30BaHMs COOCTBEHHOIO MJIaHA, HOBBIX MMPUMEPOB, 0€3 MPUMEHEHUS 3HAHUI B HOBOM CUTyaluu, 0e3 UCTIOIb30BaAHMS
CBSI3€M C paHee U3YYEHHBIM MATEPUATIOM, YCBOCHHBIM IIPU U3YYEHUU APYTUX NPEAMETOB; €CIU YYAIIUKUCs JOMYCTUI OHY

OHH/I6Ky WIN HE OoJjiee ABYX HCAOYCTOB U MOXKCT UX UCIIPABHUTb CaMOCTOATCIIbHO HUIIN C HEOOIBIION IIOMOIIBIO YUNUTCIIA.

OT1meTka «3» - CTaBUTCS, €CIM yYalIUNCA NPABUIBHO MOHUMAET XUMUYECKYIO CYIIHOCTh pacCMaTPUBAEMBIX SIBICHUN U
3aKOHOMEPHOCTEMN, HO B OTBETE UMEIOTCS OTJIENbHBIE MPOOENbl B YCBOEHUH BOIIPOCOM Kypca XMMUU, HE MPEHSTCTBYIOIINE
JNaJbHEUIIEMY YCBOCHHIO IIPOTPAMMHOIO MaTepualla;, yMEET NMPUMEHATh MOJYUYCHHBIE 3HAHUS IPU PEUICHUU ITPOCTBHIX
3a/lad C HWCIMOJIb30BAaHWEM TOTOBBIX (OPMYJ, HO 3aTPyIHSETCS MPHU PEIICHWH 3a/ad, TPeOYIIMUX MpeoOpa3oBaHUs

HEKOTOPHIX (hOPMYIT;JOIMYCTHI HEe OoJee OaHON Tpy0oii OMMOKHA U IBYX HEJOYETOB, HE 0oJiee OJTHOM Irpy0oil U OJHOU He



rpyooil ommOku, He OoJiee NBYX-TpeX HE rpyObIX OMMOOK, OJHOW He TIpyOol OMMOKM M TPEX HENOYETOB, JOMYCTHII

YCTBIPC WJIN IIATb HCAOUYCTOB.

O1meTka «2» - CTaBHUTCs, €CJIN y‘l&H.[HfICH HC OBJIaAC]I OCHOBHBIMU 3HAHUSAMH U YMCHHUH B COOTBECTCTBUU C TpC6OBaHI/I$IMI/I

MPOrpaMMbl U JOMYCTUI O0Jibllle OIMOOK U HEJJOUETOB, YeM HEOOXOAMMO ISl OLIEHKH «3% .
Ouenka nucbMEHHBIX padoT.
OTtmeTka «5» CTaBUTCS 3a pabOTY, BHIIIOJHEHHYIO [TOJIHOCTBIO 0€3 OIIMOOK U HEI0UETOB.

OrMmeTka «4» cTaBUTCA 3a pa60Ty, BBIIIOJTHCHHYIO ITOJTHOCTBIO, HO IIPHU HAJIMYUU B Hel He Ooliee O}IHOﬁ FPY60ﬁ OIINOKH U

OAHOI'O HEJ0YCTAa , HC Oonee TPCX HCAOUYCTOB.

OTtmeTka «3» CTaBUTCSI, €CIM YICHHK BBITIOJHWII PAaBIWIIBHO HE MeHee 2/3 Bcelt paOoThl HITH TOMYCTHII He OoJiee OaHON
rpy0oi OMOKHM M ABYX HEJIOYETOB, HE OoJsiee OJTHOM Ipy0oil M 0JTHON HEerpyOoH ommoOKU, HEe Oosiee TpeX HEerpyObIX

OHII/I6OK, OHHOﬁ HGFpY60ﬁ OIINOKU H TPCX HCAOYCTOB, IIPHU HAJTUMYUHU YCTBIPCX-IIITH HEAOUCTOB.

OTMeTKa «2» CTAaBUTCA, €CIU YUCIIO OIMTMOOK M HEJIOYETOB MPEBHICHIIO HOPMY OLIEHKH «3» HIIM BBITIOJIHEHO MPABUIHLHO

MeHee 2/3 Bcell paboThI.

OueHka KOMOMHMPOBAHHBIX KOHTPOJIbHBIX PadoT.

[IIkana nepeBoaa B NATUOAIIIBHYIO CUCTEMY OLICHKH

OtmeTka «5» craButes 3a BeimosHeHHE 90-100% paboThL.



OtmeTtka «4» ctaBuTcs 3a BeinoinHeHue 70-89 % pabotsr;
OtmeTtka «3» cTaBuTcs 3a BeinoiaHeHue 50-69%

OtMmeTKa «2» cTaBUTCA 3a BeIToHeHHE MeHee 50%,

Kpurtepuu oneHMBaHusI TECTOBBIX KOHTPOJIBHBIX PaldoT.

[kana nepeBosa B MATHOATUIBHYIO CUCTEMY OLEHKH
OtmeTtka «5» ctaButcs 3a BeinoiaHeHue 90-100% paboTsl.
OtmeTtka «4» ctaButcs 3a BeinoiaHeHue 70-89 % pabotsr;
OtmeTka «3» cTaBUTCS 3a BhInoaHeHUEe 50-69%

OtMmeTKa «2» cTaBUTCA 3a BeITToHeHHEe MeHee 50%,

Kpurepuu onieHUBaHMS IKCIIEPUMEHTAJIBHBIX YMeHHUI (J1a00paTOpHbIe M MPAKTHUYECKHUE 3a1aHMS).

OTMeTKa «5» cTaBUTCS eciii paboTa BBIMOJIHCHA TOJHOCTHIO U IPABUIIBHO, CCIIaHbBI IIPABUIbHBIC HAOIIOICHHS
BBIBO/JIBI;

HKCIIEPUMEHT OCYIICCTBJICH M0 IJIaHy C YY€TOM TCXHMKH OC30IIaCHOCTH U MPaBUJI paOOTHI C BEIIECTBAMH M
00opyT0BaHUEM;

MIPOSIBJICHBI OPraHU3aIMOHHO - TPY/I0BbIE YMEHHS, MOACPIKUBAIOTCS YUCTOTa pabouero MecTa u MmopsioK (Ha CToJe,

SKOHOMHO HCIOJb3YIOTCSI PEAKTHUBBI)



OT1meTka «4» CTaBUTCS €CIU pa60Ta BBIIIOJIHCHA ITPaBUJIbHO, CACTIaAHbI ITIPABUJIBHBIC H3.6JHOI[€HI/I$I 1 BBIBOAbI, HO IIPHU 5TOM
OKCIICPUMCHT IIPOBCACH HEC IMOJTHOCTBIO MJIH JOIIYIICHBI HCCYIICCTBCHHBIC OIIIMOKH B pa60Te C BCIIIECCTBAMU U

000py1I0BaHHEM.

OT1meTka «3» cTaBUTCS €CIU pa60Ta BBITIOJIHCHA ITPABUJIBHO HC MCHCC UCM HAIIOJIOBUHY HUJIX OOMYIICHA CYINCCTBCHHAA
omnnoOKa B XO0J€ 3KCIICPUMCHTA B 06L$ICH€HI/II/I, B O(I)OpMHCHI/II/I pa6OTBI, B CO6J'IIOI[€HI/II/I IMpaBUJI TCXHUKHU 0e30IMacHOCTH Ha

paborte ¢ BemecTBaMu U 000pyJ0BaHUEM, KOTOpask UCIIPABIISIETCS MO0 TPEOOBAHUIO YUUTES

OTMeTKa «2)» CTaBUTCA €CIU JOIYIIEHBI 0oJiee ABYX CYIIECTBEHHBIX OLUTMOOK B XOZ€: HKCIIEPUMEHTA, B O0BSICHEHUH, B
oopMieHNH pabOThHI, B COOJIOIEHUN MTPaBUJI TEXHUKHU 0€30MaCHOCTHU P paboTe ¢ BEIIeCTBAMHU U 000PYI0BAHUEM,
KOTOPBIE YYAIIUICs HE MOKET UCIIPABUTH JaXKe MO TPEOOBAHUIO YUHUTEIIS.

OuneHka yMeHHH peliaTh pacyeTHbIE 3a1a4H.

OtrMeTKa «5» CTaBUTCS €CIU B JIOTHUYECKOM PACCY)KICHUHM W PEIICHWH HET OMMOOK, 3ajada pelieHa pardoHAIbHBIM

CII0co00OM;

O1meTKka «4» CTaBUTCS €CJIU B JIOTUUYECKOM pacCy:xacHu U PCIICHUA HCT CYHICCTBCHHBIX OIHI/I6OK, HO 3aJa4a pCIICHa

HCPallMOHAJIbHBIM CHOCO6OM, HJIK AOIIYIICHO HE Ooiee ABYX HCCYHICCTBCHHBIX OIHNOOK.



OtrmeTka «3» CTaBUTCS €CJIH B JIOTHYESCKOM pacCy:KaCHUM HET CYIICCTBCHHLIX OH_II/I6OK, HO aomymicHa CYIICCTBCHHAs

onnOKa B MAaTEMaTHYECKUX pacyucTax.

OTMeTKa «2» CTaBUTCS €CJIU UMECTCS CYHICCTBCHHBIC OIIIMOKH B JJOTMYECKOM PACCYKACHUU U B PCIICHUU.

OuneHka yMeHH peliaTh IKCNEPUMEHTAIbHbIE 3aIa4H.

HpI/I OOCHKEC J3TOro yMCHHA CICAYCT YYUYHUTBIBATH Ha6JIIOJI€HI/ISI YUUTCIIE U HOPCABABIIACMBIC YUAIIUMCA PC3YyJIbTAaThI

BBIITOJTHCHUS OIIBITOB.

OTrMmeTka «5» CTaBUTCS €CIH IUIaH peuicHuA 3aJa4r COCTABJICH IIPAaBUJIBHO, OCYIICCTBJICH l'IOIL60p XUMHNYCCKUX

PCAKTUBOB U O60py,I[0BaHI/ISI, JaHO ITOJIHOC 00BSCHECHHUE H CAcCJIaHbl BBIBO/BbI.

OTrMeTKa «4» CTaBUTCS €CIIM IUIAH PEIICHUS COCTaBIEH MPABWJIHHO, OCYIIECTBIEH MOAOOP XUMUYECKUX PEAKTUBOB U

000opyTI0BaHMS. JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMUOOK (B OOBICHEHUHN U BBIBOJIAX).

OTMeTKka «2» CTaBUTCSA C€CIIM IUIaH peuicHuA COCTABJICH IIPaBUJIbHO, OCYHICCTBIJICH HOZ[60p XUMHUYCCKUX PCAKTUBOB H

000pyTI0BaHMS. JOMYIIEHA CYIIIECTBCHHAs OITMOKA B O0OBSICHCHUHN U BBIBOJIAX.

OTMeTKa «2» CTaBUTCS €CJIM JOMYIIEHBI JBE U OoJjiee OMMOKY (B TUIAHE PEIICHHs], B TIOJO0OPE XUMUYECKUX, PEAKTUBOB U

00opyT0BaHMS, B O0OBSICHCHHH M BBIBOJIAX ).



Ouenka pedepara.

W3noxeHHOE MOHUMaHKE pedepara Kak eJOCTHOTO aBTOPCKOTO TEKCTa OMPEAETseT KPUTEPHH €T0 OLICHKHU:
- HOBU3HA TEKCTA;

- 000CHOBaHHOCTH BBIOOpA HCTOYHHUKA;

- CTETICHb PaCKPBITHUS CYIITHOCTH BOIIPOCA;

- co0JI0IeHHsI TpeOOBaHUI K 0(POPMIIEHUIO.

HoBusHa tekcra:

a) aKTyaJIbHOCTh TEMBI UCCIICIOBaHUS;

0) HOBM3HA U CAMOCTOSITEIBHOCTDh B MOCTAHOBKE MPOOJIEMBbI, (OPMYIHPOBAHNE HOBOTO acCleKTa U3BECTHON MPOOIIEMBI;
B) YMEHHE paboTaTh C JUTEPATYpOr, CUCTEMATU3UPOBATh U CTPYKTYPHUPOBATH MaTepua,;

') CAMOCTOSITEIbHOCTD OIICHOK M CYXICHHIA;

1) CTUJIEBOE €IMHCTBO TEKCTA, €IUHCTBO KAaHPOBBIX YEPT.

CreneHb pacKpbITUS CYIIHOCTH BOMpOca:

a) COOTBETCTBUE IJIaHA TeMe pedepara;

0) COOTBETCTBHE COJIEPIKAHUS TEME U IJIaHy pedepara;

B) MOJIHOTA U ITyOWHA 3HAHUI IO TEME;



') ymMmeHue o00011aTh, AeaTh BEIBOAbI, CONOCTABIATh Pa3IU4YHbIE TOUKH 3PEHUS 110 OJTHOMY BOIIPOCY
O060CHOBaHHOCTh BbIOOpPA UCTOYHUKOB:

a) OIlEHKa MCMOJb30BaHHOM JIUTEPATYpPhl: MPHUBICUYEHBI JIU HauOoJiee M3BECTHBIE paOOThl MO TEME HccleqoBaHus (B T.4.

KYpHaJIbHBIC IMyOJUKAIIMN TOCISIHUX JIET, MOCICIHNUE CTATUCTHYCCKHUE JaHHBIC, CBOJIKH, CIIPABKHU M T.]1.).
Colmonenue TpeboBaHU K 0(OPMIICHHIO:

a) HaCKOJIBKO, BEpHO, O(OPMIIEHBI CCBUIKM Ha HCIOJB3YEMYIO JIUTEPATYpPY, CIIUCOK JINTEPATYPHI; 0) OLlEHKA IrPaMOTHOCTH
U KYJIbTypbl u3JOkeHHs (B T.4. opdorpaduueckoid, MyHKTYallUOHHOM, CTHJIIMCTHYECKOW KYJIbTYphI), BIaJICHUE

TEPMHUHOJIOTHUCH;

B) cobiroieHue TpeboBaHui K 00BEMY pedepara.

VYyamuiics npeacTaBisieT pedepar Ha peleH3UI0 He MO3JHEE YKa3aHHOTO CPOKa.
JI71s1 yCTHOTO BBICTYILICHHS ydanieMycs aoctatoudo 10-20 MuHyT.

OTMeTKa «5» CTaBUTCS €CIM BBHINIOJIHEHBI BCe TpeOOBaHMS K HAMMCAHUIO M 3anuTe pedepara: o6o3HadeHa mpodiieMa u
00OCHOBaHa €€ aKTyallbHOCTh, CJICIaH KPaTKUW aHaJIW3 Pa3IMYHBIX TOUYEK 3PEHUS Ha pacCMaTpUBAEMYIO TIPOOIieMy U
JIOTUYHO U3JI0KEHA COOCTBEHHAs! MO3MIMUS, CHOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPBITa MOJHOCTHIO, BBIIEPKAH O0BEM,

CO6J'IIOI[CHI>I TpC6OBaHI/I$I K BHCHIHEMY O(bOpM.]'IeHI/IIO, AaHbI ITPABUJIBHBIC OTBCTHI HA JOIIOJIHUTCIBHBIC BOIIPOCHI.

OTMeTKa «4» CTaBUTCS €CITU BBITTOJIHEHBI OCHOBHBIC TPEOOBaHUS K pedepary W €ro 3amluTe BBIOJHEHBI, HO TIPH 3TOM

AOITYIICHBI HCI[O‘—IéTBI. B YaCTHOCTHU, HMCIOTCA HCTOYHOCTH B H3JIOKCHHMM MaTCpualia, OTCYTCTBYCT JIOrHYCCKasd



MOCJIEIOBATEIbBHOCTh B CYXKJEHUSAX; HE BblAEpkKaH 00BbEM pedepara; uMErOTCs yoylmeHus B OQOPMIIEHUHU; Ha

AOIMOJIHUTCIIbHBIC BOIIPOCHI IIPH 3aIIUTE JaHbl HCIIOJHBIC OTBCTHI.

OtrMeTKa «3» CTAaBUTCS €CIIM UMEIOTCA CYHIECTBEHHBIE OTCTYIUIEHUS OT TpeOoBaHMIl K pedepupoBaHuio. B yactHOCTH:
TEMa OCBEIEHA JIMIIb YaCTUYHO; JOMyUIeHbl (haKTHUeCKHe OIMOKM B cojAepXaHuu pedepaTta WIM NpU OTBETE Ha

AOIMMOJIHUTCIIBHBIC BOIIPOCKHI; BO BPEMA 3alIUTEI OTCYTCTBYCT BBIBO/I.

OT1MmeTKa «2» CTaBUTCS €CJIU TeMa pe(bepaTa HC PACKpPBITAQ, 06Hapy}KI/IBa€TC$I CYIICCTBCHHOC HCIIOHNMAHHNEC HpO6HeMBI
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