H.b.

MoanucaHo undpoBot NoANNCHIO:

H.b. YepHbiwosa
.b. YepHbIwo

Mol Ba, 35 MBOY, ,
) HI.IIH'Id lhllllt‘ DARECTHOC OOLLICOT Ik IOBATENILHOE \Hpedmeuue

l“l Uffh 597, N"«' 47»&969@%9?'"1\ HeHHEeM 0TAebHBIX IPEAMETOB
e p H bl LLI O Ba ﬁm%'oémé&hq@ éiﬁﬁﬁﬂmnm.mﬁu} ropoackoro okpyra Camapa

O AT

Hata zZuza.TUSU 13:33:02+04'00'

PACCMOTPEHO [TPOBEPEHO YTBEPKIAIO
Ha 3acelaHHKd METOANYECKOTO 3aMeCTACIb AMPEKTOPA MO JUPEKTOp
o0beMHEHHS yueGHoBocnuTtarebHoii pabote  MB coabl Ne 47 r.0.Camapa

[TpoTokoi1 Ne
ab>2023 . «

Hpe@yew MO

ot A

/Koturosa O.A

4 afgt‘erfcz 2

/Yepupiuiosa H.b.

oT <¢&Qa£g,@fq2023 r.

)23 T.

Mpuaokenne & OO COO

PABOYASI ITPOI'PAMMA Il
y4eOHOro npeavera (Kypca)
«XHUMMUS»

YposeHb peanu3zauuu paboyen mporpaMmel
yri1yOJICHHbIH

JJ1A

KoauuecTso yacos no yuebnomy niaany: 10 kaace: 170 4acoB B roj; S 4acoB B HeAe/110,
11 kaace: 170 yacos B roa; S 4acoB B HEIE/10,
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["on u3nanma . 2017
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Camapa, 20

10-11 k/1accoB




NHOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTeNbHbIE MPOrPaMMbl, U
OCHOBHBIX ToJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBanus ywamuxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHunpoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecrneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyy UX K OBICTPO MEHSIOIUMCS YCJIOBUSM KU3HU B COLIUYME, a TaKKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIE€TCA OAHON U3 MPUOPUTETHBIX TUCIHUTIINH.

B nporpaMmMe mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B  COOTBETCTBUM C  OCHOBOIMOJATarOIMIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, coaepx aHus,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e THPOPMAIIMOHHO-METOIUYECKAsA, pealn3alus KOTOpoil obecnednBaer
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYaIOIMIMXCS CPEICTBAMU MPEIMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpraHN3alMOHHO-TUIAHUPYIOLIAsi, KOTOpas MpelyCMaTpUBAET ONPEIEICHUE:
OPUHIUIIOB CTPYKTYPUPOBAaHHMS W  MOCIEJOBATEIBHOCTU  H3YyUYECHUS
y4eOHOTO  Marepuana, KOJWYECTBEHHBIX ¥  KAUYeCTBEHHBIX  €r0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma aJist yriiy0iaEHHOTO U3YUYECHHS] XUMUU:



e YCTAHABIIMBAECT MHBAPUAHTHOE MPEIMETHOE COJAECPKaHUE, 00513aTeIIbHOE IS
M3yUeHUsI B  paMKaxX OTACNIbHBIX Mpoduied, mpeaycMaTpuBaeT
pacrpefieieHue Y CTPYKTypUpOBaHHWE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e TAET MPUMEPHOE pacrpesiesieHne yueOHOro BpeMEeHH, PeKOMEHyeMOro IS
U3YYEHUS OTJEIbHBIX TEM;

e IIpeJJIaraeT MPUMEPHYIO TMOCJIEAOBATEIBHOCTh HU3Y4YEHUS  Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e TAET METOJMYECKYIO UHTEPIPETAIMIO IIeJIeH 1 3a7a4 U3YUYCHUS MpeMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUILIINH B By3aX M OpPTaHU3AIUSAX CPEIHETr0 Mpo(deccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOmero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOIMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, paCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KIACCOB ONPEATIEHHOTO MPpoduis (TTaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWEe OYyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmiedt xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXpAHEHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS 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 MpeaoCcTaBiseTCs  BO3MOXKHOCTh g Ooiiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IMpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOILIIEHAayYHbIX METOJIOB NTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUSI HaYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» 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 XHUMHU KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e GOpMHpOBAaHUE TPEACTABICHUI: O MaTEPUAILHOM E€IUHCTBE MHpAa,
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 MAaTEPUAJIOB, HOBBIX HICTOYHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHME CHCTEMbl 3HAHMM, JI€KAIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HaJIMOJIEKYJSPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



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

e (hopMUpOBaHUE y oOy4Jaromuxcs OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMKM IKOJOTUUECKON 0€30MacHOCTH MOCIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e YIITYOJICHHE TIPEJCTABICHUI O HAYYHBIX METO/aX MO3HAHUS, HEOOXOUMBIX
JUISL TIPUOOPETCHHMsSI yYMCHHWH OPHEHTHPOBATHCS B MHPE BEIIECTB MU
OOBSCHCHHS XWMHUYCCKHMX SIBJICHHH, HMMCIOIIMX MECTO B TMPHUPOJE, B
NIPAKTHYCCKOM JIEITEIbHOCTH ¥ IIOBCETHEBHOM KU3HH.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHCTEMBI CPEIHETO OO0IIero oOpa3oBaHUS TMPH H3YYCHUHU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCTIUTaHUE YOEKAEHHOCTH B MIO3HABAEMOCTH SIBJICHHI MPUPOJIbI, YBAKEHHUS
K TIpOIleCCy TBOpYeCTBa B OOJACTH TEOPETHUECKUX U TMPHUKIATHBIX
UCCJIeIOBaHUMN B XUMHH, dbopmupoBaHue MUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e PA3BUTHE MOTHUBAIlMM K OOYYEHHWIO U TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e Pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, WHTEJUICKTYaAJIbHBIX U TBOPYECKUX
crocoOHocTel 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;

o GOpMHpPOBAHWE YMEHHI W HAaBBIKOB Pa3yMHOTO MPHUPOJOMOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX IJISl M3YYCHHUS XUMUU Ha YriTyOJIeHHOM
YpOBHE cpenHero obmero oopasoBanus, coctaBiseT 340 gacoB: B 10 kmacce —
170 gacos (5 yacoB B Hezento), B 11 kiacce — 170 vacos (5 yaca B Henelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHU4eCKON XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUSX. Tumel THOpUAM3ALMM aTOMHBIX OpOuTaseH
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsitue o cBOOOJHOM paaukane, HykKieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX COoeAuHEHUH. MoneKynsipHble W  CTPYKTYpHbIE (HOpPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuKaMU OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccUUKAIUs OpraHUYECKUX peakuuil. OKUCIUTETHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o-cBsi3b. PU3MUECKHUE CBOMCTBa
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoanKaHOB. CnocoObl MONyYeHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankagueHoB (CONpsKEHHbBIE, U30JIMPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOMCTBA:  PEAaKIUU  NPUCOCAMHEHUS,  JUMEpHU3aLMU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, pEeakUud NPUCOCAMHEHUS, OKUCJIEHUE TOMOJOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus crupona. CnocoObl MOJNTyYEHUs U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, I[HAHOTPYIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITYy, TEXHHUKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHTraHaTa Kaliks, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTacTMacc, KaydyKOB H PE3WHBI, MOJCIMPOBAHHE MOJICKYJ
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4enoBeka. C(CrnocoObl TMOJAy4YeHHS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiiuu Ha (eHosn. TokcuyHOCTh (heHora.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. Du3nueckue CBOWCTBA albJIETUIOB H
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/eabHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEaKIUH C Y4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. I[IpeacTaBuTenu BBICIIHUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U 1IeJI0uHON cpeqe. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, ramsakrosa, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH OpranusMa. /ucaxapuasl: caxapos3a, MaJibTO3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHUPTA JUXPOMATOM Kayiusl (BO3MOKHO MCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTUYECKWEe, TMEePBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMeHeHue anudatuyeckux aMuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKius TMOJUKOHACHCAIIMK, O0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCNIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «PacnoznaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUIPOINMICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUCHMsI BEIIECTB M WX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3CH MPU U3YUYCHUHU OPraHUYECKOW XUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI U3MEPEHUsl, CKOPOCTb, SHEPTHs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble UCKOMAEMBbIE, TOIIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX aaep. XuMHUeckuil anemeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsi3b MEPUOAUYECKOrO 3aKkoHA W llepuoguueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpartHble cBsi3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COoCcTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHble pacTBOphl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIIUH.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble 1 HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHas, HEHUTpajbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBHUTENb. lIpomecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKHUX PEIIETOK, IPOBEJICHUE PeaKI[uii HOHHOTO OOMeHa, OnpeieIeHUE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuognueckorr cHCTEME  XUMHYECKUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydenue, ¢pusndeckne M XUMHUYECKHE CBOMCTBA: PEAKIMH C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COEeIMHEHUS TayoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHSI
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B HpupoOJEe, CIOCOOBI MOJNy4deHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpupojae, crnocoObl MonydyeHus, (U3MYEecKue u
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CrnocoObl TMONYydeHUs, (PUHUUYECKUE U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckne W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MOydeHHs, (PU3HUECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenne MetaiuioB B Ilepuoanueckor cucrteMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMAPOMETAJLTYPrus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCNHEHUMN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKeécTtkoCcTh BOABI U CIOCOOBI €€ YyCTPAHEHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoarueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyYeckue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COCIMHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/IA ¥ TUJPOKCHUA IMHKA, TUAPOKCOKOMIUIEKCHI IIuHKA. [IpumeHenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
IIEJIOYHBIX U MIET0YHO3EMETbHBIX METAJUIOB C BOJIOM (BO3MOYKHO HCIOJIb30BaHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTUOHBl METAJNIOB, B3aUMOJAECHCTBUE THAPOKCUAOB ATIOMUHUA M LHUHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHry yCTOWUMBOTO pa3BUTHUS yeioBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMbITiieHHbIe CTTIOCOOBI MOYYSHUS METaIOB |
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUH MEIULIUHBI.



XHUMHS TUIE: OCHOBHBIC KOMIIOHEHTHI, IUIIEBbIe H00aBKU. Poiab Xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpencTBa. beitoBas xumus. IlpaBwmia
0e301acHOr0 MCMHOJB30BAHMS MPENapaToB OBITOBOM XMMHUHM B MOBCEIHEBHOMN
YKU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXHEHIITNE CTPOUTEIIbHBIC MaTepUaibl (IIEMEHT,
OCeTOH).

XUMHS B CEIIbCKOM X03s11icTBe. OpraHU4ecKue 1 MUHEPAIbHBIC YI00pEHUS.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHajbl, KPACKH, CTEKIO, KEpaMHKa.
Matepuaiibl i 3JeKTPOHUKU. HaHOTeXHOIOTHH.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEII[ECTB MMEET NpHMeEcH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTa
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTPAIIMK BEIIECTBA B pPAacTBOPE, JOJHM BBIXOJIA IPOJYKTAa PEAKIUU OT
TEOPETHYECKHA BO3MOKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJICKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIBI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTeTUUSCKUN YPOBCHBD,
BEIIIECTBO, TeEJIO, OOBEM, arperaTHoOE€ COCTOSHHE BEIIECTBA, HJICAJIbBHBIA Tras,
bu3HuYecKUe BEIMYMHBI, CIMHHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buomnorus: kneTka, opraHus3M, dKocucTeMa, orocdepa, MeTaboIH3M, MaKpO-
1 MHUKPOJJIEMEHTHI, OCJIKH, JKMPHI, YIICBOAbI, HYKIICHHOBBIC KUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIC MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOTUIMBO,
peCypChl.

TexHoMoTHA: XUMHYECKass MPOMBIIIJICHHOCTh, METALTYPTUs, CTPOUTEIbHbBIC
MaTepHralibl, CEIbCKOX03IUCTBEHHOS POU3BOJCTBO, IMHUIIEBAsI MPOMBIIIICHHOCTD,
dapMareBTHICCKAS IPOMBIIIJICHHOCTb, IIPOM3BOJICTBO KOCMETHYECKUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUAIOB, JJICKTPOHHAs
IMPOMBIINIJICHHOCTD, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U MO3HABATEIBHBIX 3aJ]lay, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS] K MCTOPUYECKOMY M HAy4YHOMY HAacJIEeIUI0
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUECKUMU SIBIICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCJEIACTBUMN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TIpaBUJl Oe30MacHOro oOpalleHus ¢ BellecTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIIPaBJIEHHOCTHU (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYAIbHON TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOIICHUS K TPHUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTIKCHUN XUMHUHU IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
OUMBWIN3ALUMA: B €€ T'yMaHUCTUYECKOW HAIpaBICHHOCTH W Ba)XXHOM pOJIM B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBU YCTEIIHOTO TPYJa U DKOJOTHYECKH KOMGMOPTHON KU3HU KAKIOTO HieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOMAIINX B HEM M3MEHEHU, YMEHUS JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUCHUS HA
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJZa B pa3nuyHbIX chepax npodecCHoHaNbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYUYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BaHKE, HAOIIOEHUE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTD PE3YJIbTAThI AESITEIBHOCTH C TOCTABIECHHBIMHU LIEIISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIaccU(PUKalMU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIUPOBATH BHIBObI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaknuu — TPH PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CAaMOCTOSITCIIBHOTO IIJIJAHUPOBAHUS W  TPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB NTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: NPUMEHITh MeEXNpenaMeTHble ((hu3udeckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAT0Ta U/ MU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCaJlbHbIe y4eOHbIE IeHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBATENbCKUX 3a/ad, BbIOMpaTh Hauboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THUYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHuyeckass XuUMUSI»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CPEJIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alus AaTOMHBIX OpOWTale, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpyIna, pajaudkan, CTPYKTypHbie GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MpPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHACJIOPO/I- U a30TCOEpKAlIUE OpPraHUYEeCKUEe COCJAMHEHHs, MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHSI OpPraHMYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALICHUS DSHEPrUd IMpPU XUMHUYECKUX pPEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUsI, O B3AUMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENHbHOCTH  YelOBeKa, OOMIMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTrO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS MHPH
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBATh MX CYIIHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKUUA  MOCPEICTBOM  COCTAaBJICHHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JJIsl WIUTIOCTPALUU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COEIWHEHWH, JaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, MaJIbMUTHHOBAS KUCJIOTHI,
[JIMIUH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKECHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢uznueckre U XUMUYECKHME CBOMCTBAa THUIMYHBIX NPEJCTABUTENEH pPAa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPKIATh HAa KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIECBOJOPOTHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAKTUIECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peasTbHOM M MBICIICHHOM) ¥ YMEHUS TIPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKILIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BeIMYUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AaHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYEeCKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCUYECKOTO JCHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IICJICHAMPABICHHBIN TOUCK
XUMHUYECKOU MH(MOPMAIIUK B PA3IMYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XMMUUYECKYI0 UHpOpMaIUIo, iepepadaTsiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJIIEHUM NIPUPOABI, O MECTE U 3HAYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECIEUCHHH PAlMOHAIBLHOIO MPUPOJOIOIL30BaHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraOIINE TIOHATUS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEMJIOBOM 3 eKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUM NMPU XUMHUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOEHHM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(dbaKkTOJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHHH W 0€30MacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPraHWUYECCKHUX BEIISCTB B OBITY M MPAKTHYECCKOMN
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS NPH
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckytro HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAs), THUMN KPUCTAIUIMYECKON pEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHUH:  KJIacCU(PUIIUPOBATH:  HEOPraHUYECKUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU IO PA3TUYHBIM TPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUDUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAllIEHHBIX  HWOHHBIX  YpPaBHEHWW;  peakUMd  THUAPOJIA33a;  PEaKUUU
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOM peakluh B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalnue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBl — HAOMIONCHUE, H3MEpPEHUEe, MOJISIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUEThl: C HCIOIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIIMHM BEIIECTB; TEIUIOBOro 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIECTBA WM JaHO B M3OBITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaYeCTBEHHOTIO COCTaBa HEOPraHWYECKHUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 0€30MacHOr0 OOpaIIeHus C BEIIECTBAMU U JaOOpaTOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynon u jabopaTopHbIM 000pyJOBaHUEM, OOpalleHHus C BellecTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIH TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBUH C MIOCTaBJICHHOM y4aeOHOMU 3aJ1adei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Konrpoiasbubie | IIpakTuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHUS OPTaHUYECKUX COeTMHEHNH A. M. 23 0 0
byrneposa
Hroro mo pazueny 23
Pa3znesa 2. YriieBoaopoanbl
[IpenenbHbIE YrI€BOIOPOIbI — allKaHBI,
2.1 PeA YHIEROZOPOA 11 0 0
LUKIIOAJIKaHbI
HenpenenbHble yrieBoI0pO/Ibl: alKEHBI,
2.2 Pedt YHIEROAOPOA 20 0 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 11 0 0
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 3 0 0
' nepepaboTKa
2.5 ["anmoreHnpon3BoHbIE YIIIEBOIOPOIOB 7 1 0
Utoro no pazneny 52
Paspnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIHHEHUs
3.1 Cruptsl. DeHon 15 0
3.2 KapOoHumnbpHbIE COeTUHEHUS: allbCTUIBI U 19 2




keToHbl. KapOoHOBBIE KHCITOTHI. CII0KHBIC
s¢upsl. XKups

3.3 YrieBoas 10
Hroro no pazneny 44
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 37
Wroro mo pazueny 37

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BricokoMoneKysipHbIe COETMHEHHS 14
5.2 0
Hroro mo pazgeny 14
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrtpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMHYECKAX 9 0 0
anemenToB J. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue
1.2 P P 11 1 0
BEIIIECTB
1.3 XUMHUYECKUE PEAKIHH 19 1 3
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi Xumusi
2.1 Hemeranmnsi 60 1 3
2.2 Mertanibl 44 1
Hroro no pazgeny 104
Pa3pen 3. Xumus u ;KU3HL
Mertoibl T03HaHUS B XUMUU. XUMUS U
3.1 27 0 0
KU3Hb
Hroro no paszneny 27

HazBanue MmoayJist

HazBanue MmoayJis
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KousniecTBo yacoB DJIeKTpPOHHbIe N (poBbIe
Ne i/ Tema ypoka
Bcero o0pa3oBaTe/ibHbIE pecypchl

1 [Ipeamer u 3HaUeHNE OPraHUYECKON XUMUH. 1

) [TprumHBEI MHOTOOOpA3Msl OPTaHUIECKUX 1
COEIMHEHUH .

3 Pemenue 3a1a4y Ha ycraHOBJIeHHE (opMy 3
YTJI€BOJAOPOIOB.
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja

4 (ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS). 1
BanenTHble BO3BMOKHOCTH aToma yriepoja
XuMuYeckas CBSI3b B OpraHU4eCKHUX

5 coeuHeHUsIX. MexaHu3Mbl 00pa3oBaHUs 1
KOBaJICHTHOM CBS3H, CIIOCOOBI pa3pbiBa
CBs3eH

5 Teopus cTpoeHHst OpraHU4ecKUX 1
coenqunenuit A. M. byriepoBa

7 CrpyKkTypHas Teopust OpraHu4eCcKUX 1
COEeIMHEHUN
Buner u3omepun: CTpykTypHas,

8 MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE AP PEKTHI 1
B MOJIEKYJIaX OPraHUYeCKUX COeTMHEHUN

9 OneKTpoHHbIE IPPEKTH B MOJIEKYJIAX 5
OpPraHUYECKUX COEANHEHUN

10 OcHOBHBIE KJIaCCBI OPraHUYECKUX 1




coeuHeHu# . ['oMonoruueckue psisl.

[IpencraBnenue o kiaccupukanuu u

11 cucremarnyeckas Homenkiaatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

12 Knaccugukamnus peakiuii B OpraHn4ecKkoi
XAMUAU

13 OcoOeHHOCTH U KIaccuUKaius
OPraHWYECKUX PEaKIUN

14 OKHUCIIUTEIBHO - BOCCTAHOBUTEIILHBIE
pEeaKIuu B OPraHMIECKON XUMUHU

15 Pemenue 3a1a4 ¥ BBITIOJIHEHUE YIIPAXKHESHUI
no reme OBP B oprannueckoil Xumuu

16 CucreMaruzanys 1 0000IeHe 3HAHNUI 1O
TEME
AJIKaHBI: TOMOJIOTHYECKHH psl, oO1as

17 dhopmyna, HOMEHKIATypa U U30Mepus,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI

18 dusznueckue CBONCTBA AIKAHOB

19 XuMHUUeCKUE CBOMICTBA aJKaHOB

20 Haxosxnenue ankanos B npupoje. CriocoOsbl
MOJIy4eHUsl U IPUMEHEHHUE aJIKaHOB

21 Pemenue 3aa4 1 BBIMIOJIHEHUE YIPAXXKHEHUI
o TeMe "AnkaHbI".
Huknoankansl: oo1as popmyia,

22 HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH

CTPOCHHUA U XUMHUUYCCKUX CBOﬁCTB, CITOCOOBI




MOJIYYCHHA U NIPUMCHCHUC

23

duznueckue 1 XUMHUYECKUE CBOUCTBA
LUKJIOAJIKAHOB

24

CriocoObI MoITydeHHst 1 TPUMEHEHHUH
LHKJIOAIKAHOB

25

Pemienne pacy€THBIX 3a/1a4 Ha ONIPEICIICHHE
MOJIEKYJIIPHON (POPMYJITBI OPraHUIECKOTO
BEUIECCTBA I10 MACCOBBIM I0JIsIM aTOMOB
DJIEMEHTOB, BXOIIIUX B €T0 COCTAaB.
Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeEME

26

AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHasi M IUC-TPAHC-U30OMEPHUSI
aJIKCHOB

27

®u3nyecKkrue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBA

28

CriocoOsl MostyuyeHus: U IpUMeHeHNe
AJIKCHOB

29

Pemenue 3a1a4 1 BBIMIOJIHEHUE YIPAXXKHEHUI
o teMe "AnakeHb!"

30

[IpakTnueckas paborta Ne 1 mo Teme
"[lonydeHue >TUICHA U U3yYEHHE €T
CBOMCTB"

31

Pemenue pacu€THBIX 3aa4 Ha ONIPEAEICHUE
MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO
BEIIECTBA




AnKaaueHbl: CONPsHKEHHBIE,

32 M30JIMPOBaHHbIE, KyMYJIHPOBAHHBIE.
OCOOEHHOCTH AIIEKTPOHHOTO CTPOCHHS

33 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

34 CriocoObl MosTyueHus: U IpUMEHEHUe
aJIKa/Ine€HOB
AJIKMHBI: TOMOJIOTUUECKHH psiji, oO1as

35 (dhopmyna, HOMEHKIIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(uznueckue cBoicTBa

36 XUMHUYECKUE CBOMCTBA AIKHHOB

37 KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b

38 CrniocoObl nosTyueHus U IpUMEHEHNE
AJIKUHOB

39 Pemenue ynpaxxnenuii no remam "AnkaHsl",
"Ankens!", "AJKUHE"

40 Pemienne 3aa4: pacuéTsl 10 ypaBHEHUIO
XUMUYECKOHN peakuu

41 Cucremaru3zanus 1 00o0IIeHNe 3HAaHUH 110
teMe "HenpenenbHble yrieBoaopoab!"”
ApeHbl: TOMOJIOTUYECKUH psif, oOw1ast
(dopMmynna, HOMEHKJIAaTypa. DIEKTPOHHOE U

42 IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYJI
OeH30I1a U ToJIyou1a, UX GU3NYecKue
CBOMCTBA

43 XVMHYECKUE CBOWCTBA aPEHOB: PEAKIINH




3aMCIICHUA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

44 MIPUCOEAVHEHUS, OKUCIICHHE TOMOJIOTOB
OeH3oJa

45 XUMHUYECKUE CBOMCTBA TOMOJIOTOB OEH30J1a

46 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpOJIa
Pemenue pacuéTHBIX 33729 Ha ONPEICTICHIE

47 MOJIEKYISIpPHOM (POpMYIIbl OPraHUUECKOI0
BEIeCTBA

48 CriocoObl MosTyueHus: ¥ IpUMEHEHUE apeHOB

49 Pemenue 3a1a4 ¥ BBITIOJIHEHUE YIIPAXKHESHUI
o teme "ApeHbl"

50 ['enetnueckas CBsA3b MEXIY PA3IUYHBIMU
KJlaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSM XUMHUYECKUX

51 peaknuii. Cucremarusaius u 00001eHne
3HaHUH 0 TeEMeE

52 [Tpuponnsiii ra3. [lomyrabie HePTIHBIE Ta3bl

53 KameHHbI# yrob v MPOyKTHI €ro
nepepaboTKu
Hedtb 1 ciocoOnI €€ mepepaboTKH.

54 [IpumeHeHue nNpoIyKTOB MepepadoTKu
HeTH

55 I'eneTnueckas CBS3b MEXKIY PA3TUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB

56 ["aioreHOonpou3BOIHBIE YIIIEBOI0POIOB:




ANIEKTPOHHOE CTPOCHHE; PEaKIINU
3aMelleHHs TaloTreHa

57

JeicTBue 1menoyueit Ha
rajoreHnpou3BoiHbe. B3anmoaeiictue
JIUTaJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

58

CucreMaruzamus 1 0000IeHe 3HAHUH 110
pazneny "VYrieBonopoasr"

59

KonTponsHas pabora o teme
"YrneBonoposr"

60

Ananu3 ommnb0K U KOppEeKLUs 3HAHUN 10
teme "YraeBonopoas”

61

HpelleJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
(bu3uvecKue CBOMCTBA

62

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

63

[IpakTuueckas padota Ne2 o Teme
"XUMHUECKHE CBOMCTBA dTaHoa"

64

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
OJHOATOMHBIX CIIMPTOB

65

Pemenue 3a1a4 1 BBIMOJIHEHUE YIPAXKHEHUI
o teme "Cruptst”

66

IIpocTslie 3¢upbl: HOMEHKIIATYpa U
n30Mepusi, 0COOCHHOCTU (PU3UYECKUX U
XMMHMUYECKHUX CBOICTB




67

MHOFO&TOMHBIC CHI/IprII OTUJICHTJIUKOJIb U
FHI/H_[epI/IH, ux (1)I/ISI/I‘ICCKI/I€ U XUMHUYCCKHC
CBOICTBA

68

[Ipaktuyeckas padora Ne3 o Teme
XHUMHYECKHAE CBOMCTBA MHOI'OATOMHBIX
cupToB"

69

CriocoObl nosTyuyeHus: 1 IpUMEHEHUe
MHOTOAaTOMHBIX CITUPTOB

70

®deHoJI: CTPOEHUE MOJIEKYITBI, (PU3UUYECKUE
cBoiicTBa. TOKCHYHOCTH (heHOoIa

71

XuMudeckue cBoicTBa (heHoma

72

CriocoObl osTyueHus: U IpUMEHEeHue
(dbenona

73

[IpakTrueckas padota Ne 4. Permenue
9KCIEPUMEHTAJIbHBIX 33124 10 TEME
"Cruptsl 1 heHoBI"

74

BrinosHeHue ynpaxkHEeHU MO TeMe
"CrupThl 1 (DeHOJIBI" HA COCTABJICHHE
ypaBHEHUH peaKiHii , COOTBETCTBYIOIIUX
3aJlaHHBIM CXeMaM, COJIePKAIIM
HEU3BECTHbIE BEIIECTBA.

75

Cucremarusanusa 1 0000IeHHe 3HAHUN 110
TEME

76

AJbJIeTUABI U KETOHBI: 3JIEKTPOHHOE
CTpOEHHE KapOOHUIBHOM I'PYIIIIBI;
TOMOJIOTHYECKHUE psbl, o01as Gpopmyia,
M30MepHs U HOMEHKJIATypa

77

ANbJIETUIbI U KETOHBI: (PU3NYECKHE




CBOfICTBa; pCaKkiun nNpuCOCANHCHUSA

78

PeaKL[I/II/I OKHUCJICHUS U KaUYCCTBCHHBIC
pPCeaKkiuu aJIbACTUAOB U KETOHOB

79

CriocoOBI MOTydeHUs albJICTHI0B U KETOHOB

80

[Ipaktuyeckas padora Ne5 o Teme

"[lonydyeHne yKCyCHOM KUCIIOTHI U U3yUeHUE

€€ cBoucTB"

81

OAHOOCHOBHBIE MpE/ieNIbHbIE KAPOOHOBBIE
KHUCIIOTBI, 0COOEHHOCTH CTPOEHUS UX
MOJIEKYJ

82

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3UYECKHe CBOMCTBA

83

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

84

OcoOEeHHOCTH CBOMCTB MypPaBbUHOM
KHCJIOTBI. MHOTOOOpa3ne KapOOHOBBIX
KHCJIOT

85

Oco0eHHOCTH CBOICTB: HEMpPEeAEIbHBIX U
apoMaTU4eCcKHX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIOT

86

ITonsarue o IIPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

87

CrniocoObl nosTyyeHus U NpUMEHEHNe
KapOOHOBBIX KUCIIOT

88

CrnoxHble 3(hupbl: TOMOJIOTUYECKUHN P,




obmias popmyra, U30MEpUs U
HOMEHKJIaTypa

89

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upoB

90

Pemrenne pacy€THbIX 3a71a4: IO YPABHEHUIO
XUMHUYECKON PEaKIu, Ha ONIPEIECIICHUE
MOJIEKYJIIPHON (POPMYJITBI OPraHUIECKOTO
BEIIIECTBA

91

[IpaxTueckas padota Ne 6. Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TeEME
"Kap6onoBbie kucioTsl. CiaoxHbIe 3QUpbI"

92

O6o0mmatoriee MOBTOPEHHE TI0 TEME
"Kucnopoaconepxamiye opraHu4ecKue
coequHeHus "

93

KonTtponsHas padoTa o treme
"Kucnopoaconepxaniyge opraHu4ecKue
coequueHus"

94

AHanu3 ommOOK ¥ KOPPEKIKS 3HAHUS 110
teme "Kucnopoacoaepxaniue
OpPraHM4ecKue coeMHEeHus"

95

XKupsr: crpoeHue, puU3nIECKUe U
XUMHUYECKHE CBOMCTBA (TUAPOJIU3)

96

OCoOGeHHOCTH CBOMCTB JKUPOB, COJIEPKAILUX
OCTaTKH HEIPEJENbHBIX )KUPHBIX KHCIIOT.
Kups! B npupone

97

MBp11a Kak COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, X Motolee faercrue. [lonsrue o
CUHTeTHYeCKuX Moromux cpeactax (CMC)




I'enernueckas cBs3b YII€BOJOPOJOB U

98 KHCIIOPOICOACPIKAIMUX OPraHUICCKIX
BEIIECTB

99 Pacuétel IO ypaBHEHUSM XUMHUYECKUX
peakuuit

100 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO
TEMe
OO6mrast XxapakTepUCTUKA YTJIEBOJIOB U

101 KJaccuukaius yrieBo10B (MOHO-, TU- U
MOJIMCAaXapH/Ibl)

102 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HaX0XJICHHUE B IIPUPOJIC

103 [IpakTuueckas pabora "['uaponus
Kpaxmasa"

104 [TpumMeHeHwue TIIOKO3bI, €€ 3HAUYCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MallbTo3a U

105 nakto3a. Haxoxaenue B mpupojie u
MPUMEHEHHE AUCAXaPUIOB
[Tonmucaxapuapl: CTpOCHUE MaKPOMOJICKYT,

106 (bu3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MPUMEHEHHE

107 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 33724 Ha ONIpeIeTICHHE

108 JIOJIV BBIXOJ1a IPOJYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

109 CucremaTu3aius 1 0000IIeHHe 3HAHUN TI0




pazzueny

A30T ¥ cepocoiepKaliue COSTMHCHHS .

110 1
Hurpocoennuenus.
AMUHBL: KTacCU(pHUKAINS, CTPOCHUE

111 MOJIEKYI, 00mas hopMyia, H30Mepus, 1
HOMEHKJIaTypa U (U3HUYECKUE CBOMCTBA

112 XUMHUYECKUE CBONCTBA aTu(aTUUECKUX 1
aMUHOB

113 AHWIHMH: CTpOCHUE aHWINHA, 0COOEHHOCTH 1
XHUMHYECKAX CBOWCTB aHUJIMHA

114 CriocoObl osTyueHus: ¥ IpUMEeHEeHue 1
annpaTHIECKUX aMUHOB

115 ApomaTtudeckue aMuHbI. J[MazocoenuHeHusl. 3

116 Cepoopranndeckue CoOeaMHEHUS 2

117 ['eTepouuknrUecKkue COeTMHECHUS 2

118 [lecTruneHHBIE TETEPOITUKITHI 2

119 Pemenne 3a1a4 v BBITIOJIHEHHUE YITPAXKHEHUM 2
AMUHOKHUCIIOTBI: HOMEHKJIaTypa U

120 n3omepusi, pu3nuecKre CBOMCTBA. 1
OTtaenbHBIE MPEACTABUTEIH O-AMUHOKHCIIOT
XUMUYECKUE CBOMCTBA AaMUHOKHUCIIOT, UX

121 OMOJIOTrMYecKOe 3HAaYeHHE aMUHOKHUCIIOT. 1
CuHTe3 U THAPOIN3 NENTU OB

122 benku kak mpupoHbIE TOTUMEPHI; 1
CTPYKTYpPBI OEIIKOB

123 XUMUYECKUE CBOMCTBA OEKOB 1

124 Cemunap "CBsi3b CTpOeHHsI OEJIKOB C UX 2




OuonornYecKuMu QyHKIUAMEU"

A3zoTcoaeprkalye reTepoLuKINIecKue
125 coennHeHUs. HyKiIenHOBBIE KMCIIOTBI:
COCTaB, CTPOEHHE U OUOJIOrMUYECKas pOJIb

126 buonoruyeckas pojib HyKJI€MHOBBIX KUCIIOT

[IpakTnueckas padota Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe

127
"A30TcoepKalue OpraHndecKue
coenuHeHus"
[IpakTueckas pabota Ne 5. Pemenue
128 OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME

"Pacnio3HaBaHne OpraHMYECKUX
coenuHeHni"

O6o0matomiee MOBTOPEHHE TI0 TEME
129 "AzoTcoepKaime U ONOJIOTHIECKH
AKTUBHbBIC OpraHUYECKUE BellecTna'.

KonTtponpHas padoTa o teme
130 "A30TCOIepKaIe OPraHuIECKHe
coequueHus"

AHanu3 ommOOK M KOPPEKIHS 3HAHUN 10
131 TeMe "A30TcoaeprKalirue 1 OMOJIOTrHISCKU
aKTUBHBIC OPraHMYECKHE BemecTra"

OCHOBHBIC TTIOHATHS XUMHHU
BBICOKOMOJICKYIISAPHBIX COCIMHEHUH U

132
METO/IbI MX CUHTE3a —II0JIMMEPU3ALINS U
MOJINKOHICHCAIUS

133 ITnactmacchl. YTunu3zamus u nepepadoTka

IIJ1aCTHKa




DnacToMepsl: HaTypaJlbHbIM CHHTETUYECKHE

134 1
Kayuyyku. Pe3una
Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE,

135 cuHTeTnueckue. [lomumepsl cenyanbHOTO 1
Ha3HAYCHUS

136 Pemrenue 3a1a4 1 BBIOJIHEHHUE YITPAXKHEHUN )
o teme "llomumepsnr"
[IpakTnueckas padota Ne 6. Pemenue

137 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBaHue macTMacc U BOJIOKOH"
O06o01enre U cucTeMaTru3aIs H3y4eHHOTO

138 MaTepuaia 1o TeMe "BBICOKOMOIeKyIsIpHbIe 1
coequHeHus"

139 KoHndepeniust o 3amure NpoeKTHBIX 5
pabor.

140 O6o0mmatoiiee MOBTOPEHHE 1O KypCy 4
"Oprannyeckast Xumus"
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11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 9acoB

Bcero

DJIeKTPOHHBbIE HH(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Atom. CocTaB aTOMHBIX si7ep. XUMUYECKUMA
anemeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0UYE€K aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccugukanus XuMHYECKUX 3J1EMEHTOB (S-
, p-, d-, f-a;memenThI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTamsim

DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUHA

DNeKTpOHHbIE KOH(DUTYpaIli HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

[Tepuonnueckuii 3akoH u Ilepuoanyeckas
cUCTeMa XMMHYEeCKHUX 3j1eMeHToB /1. H.
MenneneeBa, CBSI3b C COBPEMEHHOM TeopUeil
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MEHEHMS CBOMCTB
XHUMHNYCCKHX JJICMCHTOB U 06pa3yeMBIX HUMHN
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'pYyIIIIaM
" nepuogam

CI/ICTeMaTI/ISaHI/IH u O606H.[€HI/IG 3HaHUH I10
TEMC




10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUYECKHUM CTPOCHHEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsipHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THurmbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJUIOUIHBIX pacTBOPAx

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM TOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccudukarus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

19

CI/ICTeMaTI/ISaHI/IH u 0606H_ICHI/IC 3HAHMUH 110
TEMC

20

KonTtponsHas padora no temam "CrpoeHue




aroMa. [leproinueckuii 3aKOH U
HepHO):[qucxa;I CUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecT"”

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Breramcnenns mo YPaBHCHUAM XUMHYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYECCKHUM YPaBHCHHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
Kartanu3 u xkaraiu3atopsl

25

I'oMoreHHbIe U reTeporeHHbIe PeaKINU

26

[IpakTrueckast padota Ne 1 mo teme
"BnustHue pa3nuaHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTumbie U HEOOpPATUMBIE PEAKIIHH.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas pabota Ne 2 o Teme
"BiustHue pa3nuaHbIX GaKTOpPOB HA
MOJIOKEHUE XMMUYECKOTO paBHOBECHS"

29

DNEKTPOIUTHYECKAs JUCCOLMALIHS.
CunbHbIe U crabble NeKTpouThl. CTeneHb
IUCCOLIUAIINU




Honnoe npoussenenue Boasl. Cpena

30 BOJHBIX pacTBOPOB. BomopotHbIi
nokasarens (pH) pactBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax AMEKTPOIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHLHBIC

33 peakuu. BaxxHeHme OKUCIIUTENH U
BOCCTaHOBHTEITH

34 MeTtom 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4 pa3auyHbIX TUIIOB

38 CucremaTu3zanus 1 00001IeHHEe 3HAHUN IO
teme "XuMHUeCcKre peakiuun"

39 KounTponbnas pabora o teme
"Xumuueckue peakiuu"
[Tonoxenune nemeramwios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIIOB

41 ANOTpomnus HEMETAJUIOB (Ha puUMepe

KHCTopoa, cepsl, pocdopa u yraepoaa)




Bogopox: nonyuenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'napuabl
l"aymoreHsl: HAXOXKICHHUE B IIPHPO/IC,

43 COcOOBI MOTYYEHUs, PUIUICCKUE U
XHMHUYCCKHE CBOMCTBA

44 Xiop
lNanorenoBonopoasl. Baxunenmue

45 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
rajoreHOB

46 Kucnopoaconepskamme coemmHEeHHsI XI0pa.
Oxcuasl

47 Kucnopoaconepskamie coemmHEeHHsI XI0pa.
Kucaotsr
JlaGopaTopHbIE U TPOMBIIICHHBIE CIIOCOOBI

48 MOJTydeHUs TaioreHoB. [Ipumenenune
rajJJOr€HOB U UX COCIUHEHUN

49 XnopoBogopoa. CoJisiHast KUCIIOTa.

50 ®dTop, OpoM, O U UX COCTUHCHHUS.

51 Pemenne 3a1a4 v BBITIOJIHEHHUE YITPAXKHEHUM
mo teme: ""amoreHsr"
[IpakTuueckas pabota Ne 4. Pemenue

52 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"T"amorennr"

53 XanbKOTCHEI.
Kucnopon: naboparopHsie u

54 MPOMBIIIICHHBIE CIIOCOOBI MOJTyYeHHUS,

¢u3nyeckre 1 XuMHUYeckue cBoiicTea. O30H.




[IpuMeHeHne Kucaopoaa U 030Ha

95 CpaBHeHME CBOICTB 030HA M KUCJIOPOa 1

56 OKCHIBI ¥ IEPOKCH/IBI 1

o7 [onsiTne 06 OpraHUYECKUX MEPOKCUIAX. 1

58 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB 1
Cepa: HaxOX/IeHHUE B MPUPOJIE, CITOCOOBI

59 MoJyueHusi, GU3NYECKUE U XUMUYECKHE 1
CBOMCTBA

60 CepoBo10p0/1, CYITb(HIBI 1

61 Kucnopozacoaepsxariye coeIMHEHUS CEPHI. 1
Oco0eHHOCTH CBOICTB CEpHOM KHCIOTHI

62 CepHHCTBIH aHTHIPH]T. 1

63 CepHbIit aHTHAPHUT 1
[IpakTrueckas padota Ne 5. Permenue

64 IKCIIEpUMEHTANIbHBIX 3a71a4 1o Teme "Cepa 1
" e€ coequHeHus"

65 Pemenue 3aa4 1 BBIMOJIHEHUE YIPaXXHEHUI 5
1o Teme: " XanbKoreHs!"

66 DJIeMEHTHI IOATPYIIIBI a30Ta 1
A30T: HaX0Xk/IEHUE B PUPO/IE, CTIOCOOBI

67 noytyueHusi, GU3NYECKUEe U XUMUYECKHE 1
CBOMCTBa. AMMHUAK, HUTPU/IBI

68 AmMmuak 1
[IpakTuyeckas paboTta Mo Teme:

69 "[lonydyeHne aMMuaka u U3y4eHHUE €ro 1

CBOMCTB."




70

Conu aMMOHUS.

Kucnopoacoaepixkaiye coeIMHEHUS a30Ta.

71 . .
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

72 Oxcuppl azora.

73 A30THas KUCIOTA.

74 Comnu a30THOM KUCIOTHI.

75 [IpuMeHeHue a30Ta U €ro COeMHEHUM.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

76 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

77 Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Cost pochopHOM KUCTOTHI

78 docdopHas KucaoTa

79 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y1oOpeHHs

80 Pemenue 3aa4 1 BBIMOJIHEHUE YIPaXXHEHUI
1o TeMe : "DJIEeMEeHTHI MOArPYIIbI a30Ta."
[Ipaktuueckas padota Ne 6. Permenue

81 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T
u pochop u ux coenuHeHU"
VYrnepoa: HaXxoXKJIeHUE B PUPOJIE,

82 AJUTOTPOITHBIE MOU(PUKALINH; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

83 Oxcup yrnepona(ll), O}(CI/II[ yraepoaa(1V),
yroJibHAasi KUCIIOTa U €€ COJH

84 CoenuHeHus yriaepojaa. YTolbHas KHCIOTa




n €€ COJIn.

85 Pemenue 3a1au pa3inyHbIX TUIIOB
Kpemuuii: HaxoxI€HUE B PUPOJIE,

86 CrocoOBI OTYYEHUs, PUIUICCKUE U
XUMHUYECKUE CBOMCTBA

87 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIOTA,
CHJIMKAThI

88 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.
Crexio, €ro noyy4eHue, BUbl CTEKIIa

89 Pemenue 3a1a4 pa3muyHBIX THIIOB

90 Pemenue 3a1a4 1 BBINIOJIHEHUE YIPaXXHEHUI
1o Teme " DIeMEeHThl MOATrPyNHIbl yriaepoaa”

91 Bop u ero cpoiicTsa.

92 CucreMaruzanys 1 0000IeHe 3HAHNUI 110
teme "Hemeramisr"

93 KontponbHas padoTa o teme "Hemeramibr"

94 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKILHsI OIHO0K
[Tonoxxenne metaios B [lepuoanueckoi

95 CUCTEME XMMHUYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ANEKTPOHHBIX
000JI04€K aTOMOB METAJIOB

96 OO6mue ¢puznyeckue CBOMCTBa METAIIOB.
[IpuMmeHeHre MeTaIOB B OBITY U TEXHHUKE

97 Crmnassl MmetasuioB. Kopposust Metannos

98 Pemenue 3a1au pa3nuyHbIX TUIIOB

99 DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUI




MeTayuioB. O0mmue crocoObl MOTydSHHS
METaJLIOB

O6mas xapakrepuctuka MetayioB |A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUUYECKUX AJIEMEHTOB. Hatpuii u kanuid:

100
MoJTydeHue, PU3NICCKUE M XUMUICCKHEC
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

101 Hatpuii u kanuit

102 CoennHeHus HATPUS U KaJusl.
O6mras xapakrepuctuka metayios [A-
rpynsl [leproandeckon CUCTEMBbI

103 XAMHYECKHX dJIeMEeHTOB. Maramii u
KaJIBIIMI: TIoJTydeHue, Gu3ndeckue u
XUMUYECKHE CBOMCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

104 Maruuii ¥ ero coequHeus

105 Kanpsnuii u ero coeqnHeHUs

106 JKéctkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS

107 AJIOMHUHHMI: TIOJTydeHue, pu3ndeckue u
XUMUYECKHNE CBOMCTBA, IPUMCHCHHE

108 CoeauHeHHs aTIOMUHUS
AMdoTepHbIe CBOMCTBA OKCHIA U

109 TUAPOKCUIA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI allFOMUHUS, UX
MPUMEHEHHE

110 OnoBO M ero cBoMcTBa




111

CBHHEL U €70 CBOMCTBA

112 Pewrenue 3a1a4 pa3an4HbIX TUIIOB
[Ipaktudeckas padora Ne 7. Pemenue

113 JKCIIEpUMEHTANIBHBIX 33/a4 110 TEME
"MeTasuibl IJIaBHBIX OArpYHH”
OO6mrast xapakTepUCTUKA METAILJIOB

114 no6ounsIx noarpynn (b-rpymnm)
[Teprouieckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB

115 ®uU3NYECKUE U XUMUYECKUE CBOMCTBA Xpoma
Y €r0 COSMHEHUH, NX TPUMEHEHNE

116 CoenuneHust xpoMa
Baxwuelimve coeMHEHNs] MapraHiia.

117 [TepmaHranat Kaaus, €ero OKUCIUTEIbHBIC
CBOMCTBA

118 CoenuHeHus MapraHiia

119 Keneszo xkak XUMHYECKUH 3JIEMEHT
dusznyeckre U XMUMUUECKHE CBOMCTBA

120 Keresa u ero coeauHeHui. [lomyuenue u
MIPUMEHEHHE CILJIAaBOB XKeje3a

121 CoenuHeHHns kejiesa

122 dusnyeckne U XUMUYECKHE CBOMCTBA MEIU
U €€ COECIMHEHUM, UX TPUMEHCHUE

123 Coenunenus menu. [lonydenre MmeaHoro
KYyIopoca M KeJIE€3HOr0 Kyrnopoca

124 du3nyecKnue U XMMUYECKHE CBOMCTBA IIMHKA

" €ro NpuMCHCHUC.




125 CoennHeHus HUHKA 1
[TpakTuaeckas pabota Ne 8. Pemenue
126 9KCIEPUMEHTAIbHBIX 33134 110 TeMe 1
"Mertamisl m0O0YHBIX moArpym"”
127 Cepebpo 1
128 30510TO 1
129 Pryts 1
130 Pemenne 3a1a4 pa3nuyHbIX THIIOB 1
131 O060011eH1Ee U CUCTeMAaTH3alUs U3Y4EHHOTO 1
Marepuana no teme "Metamib"
132 KounTponsHas pabora no teme "Mertasmibr" 1
133 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, 1
KOPPEKIHs OIHO0K
Ponp xumun B o6ecrieueHuH ycToMUnBOro
134 pa3BuTus yenoBeuecTBa. [lonsTre o 1
HAYYHBIX METO/IaX MCCIIECI0BAaHNS BEIIECTB
HayuHnble npyHIUIIBI OpraHU3auu
135 XUMHYECKOTO TIPOU3BOJICTBA. 1
[TpoMbINUTIEHHBIE CLOCOOBI MOTYYCHHS
Ba)XHEHILINX BELIECTB
136 [Tpou3BOICTBO CEPHOM KHCIIOTHI 1
137 [IpousBoicTBO aMMHaka 1
138 [IpousBoicTBO UyryHa 1
139 [IpousBoacTBO cTanu 1
140 [IpoMbIIIIEHHBIN OPraHUYECKUI CUHTE3 2
141 XUMHYECKOE 3arpsI3HEHUE OKPYXKaIOLIEH 1




CpCAbl 1 €ro NoCjIcaACTBUA

XHMHUS U 3I0pPOBbE YEIOBEKA.

142 JlexapcTBEHHBIE CpEACTBA 1

143 Xumus numm. Pons xumun B obecrieueHun 1
MUIIEBOI 0€30MacHOCTH

144 Kocmernyeckue u mapgromMepHbie CpeICTBa. 1
briTOBas xumust

145 briTOBas xumust 1

146 [IurmMeHTHI U Kpacku 1

147 [IpakTnueckas pabora "Kpamenue Tkanei” 1

148 Kondepenuus no 3amure npoeKTHbIX paboT 2
X¥MHS B CTPOUTENBCTBE. BaskHenmne

149 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC 1
MaTepHabl

150 XHUMHS B CEINBCKOM XO3SIHCTBE. 1
Opranuyeckrie 1 MUHEpAJIbHbIE yI0OpEHUS

151 Heopranndeckue matepuaibl 1

152 CucremaTu3zanus 1 00001IeHHEe 3HAHUN IO 1
TeMe

153 Oco0GeHHOCTH COBPEMEHHOM HAayKu 1

154 MeTo10710THsl HAYYHOTO HCCIIE0BAHUS 1

155 Hcrounnkn xumMudeckoi nHdopMaum 1

156 Ob6o6maromiee noBTopeHue 3a kype 11 3
KJlacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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