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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotrana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHON o0OpazoBaresnbHON IPOrpamMMbl CpeIlHETOo oO1ero
oOpazoBanusi(DOIl COO), npeacraBneHHbix B denepalbHOM TOCYIapCTBEHHOM
oOpazoBatensHoM crangapre COO, c¢ yuérom Konnenmuu mnpenonaBaHus
y4eOHOro mnpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanyy, peanu3yOMIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXKEeHUN «CTpaternu pa3BuTus BocnuTtaHuss B Poccuiickoit
Oepnepanuu Ha nepuo 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsIT Ha YpPOBHE YIUIYOJEHHOrO M3YyU€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 kmaccos.
W3yuenne mpeamera, peaimzyemMoe B ycioBusX —auddepeHIMpOoBaHHOTO,
npoduiabHOr0 OOydYeHus, MPU3BAHO OOecreyuTh 001e00pa3oBaTeNbHyI0 U
OOIIEKYIBTYpPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOIUMYIO ISt
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKXKe ISt
POJOJDKEHHS 00y4YeHUsI B OpraHu3alusx NpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBIISIETCSI OJTHON U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme no XumMuM Ha3zHaueHHE TMpeaMera «XUMHUS» MOJy4aeT
NOoAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxernusiMu PI'OC COO o B3auMOOOYCIOBICHHOCTH ILI€JICH, COJIepKaHuUs,
pe3yapTaToB OOy4YeHHs W TPeOOBAHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBIISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMoOM MO
XUMHUH (PYHKIHU:

e HH(OPMALMOHHO-METOJUYECKAs, peau3alusl KOTOpod obecreynBaer
NOJIydYeHUE TPEACTAaBICHUSI O IENsIX, COAEp>KaHUU, OOIIe CTpaTeruu
00y4eHMs, BOCITUTAHUS U PAa3BUTHS O0YUYaIOIINUXCS CPEIACTBAMHU MPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaeT
onpeaeseHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCIEAOBATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuania, KOJIMYECTBEHHbIX M KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COMEPKATEIHHONH OCHOBBI
KOHTPOJII W OIEHKH O0Opa30BaTeNbHBIX OCTHKCHUN OOyJarommxcs B
paMKax HTOroBOW arrectaliud B (OpME EAUHOrO0 TOCYAAPCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma asig yriy0JaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaET WMHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUs B paMKaxX OTAENbHBIX mpoduiel, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSIM/pa3iesiaM Kypca;

e JAET NMPUMEPHOE paclpelieieHue Yy4yeOHOro BpPEeMEHHU, PEKOMEHIYyeMOTIo
JUIS. U3YYECHHSI OTACIBHBIX TEM;

e TpenjaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM YPOBHE C YUYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHON XapaKTEPUCTHKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesIbHON
IPOrpamMMbl CpEIHEro o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKkKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-MTO3HABATENbHBIX ~ JCHCTBUIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHUs IpeIMETA.

[To BceM Ha3BaHHBIM MO3UIMUSAM B MpOrpaMMme MO XUMHUHM MPETyCMOTpPEHA
PEEMCTBEHHOCTh € OOyYe€HMEM XUMHUM HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHmsi. 3a mpenenamMyd  yCTAHOBJICHHOW MPOTPAMMOM 1O  XUMUU
00s3aTeNbHON (MHBAapUAHTHOW) COCTABIAIONIECH COAEpKAHUS Y4eOHOTO MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JA0JKHA OMNPENEsAThCS B COOTBETCTBUMU C HANPABJICHHEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBHM ¢ KoHuentyaidbHbiMU nosiokeHusiMu PI'OC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro u yriyOJnEHHOrO YpOBHEM B cHCTEME
nuddepeHIUpOBaHHOTO OOYyYEHHs HAa YPOBHE CpEAHEro OOIIero ooOpa3zoBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUsl HaNpaBieH Ha pealnd3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIONIMM  J3TaloM  TOJYYEHHS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax M3yuYeHHUS CHEHUANbHBIX €CTeCTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCLUUIUIMH B By3aX M OpraHU3alMsIX CpenHero npodecCuoHaIbHOTO
oOpa3zoBanusi. B 3Toi CBsI3u u3yyeHue mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue U yriyOJieHHe TeOpeTUYeCKOW U
IPAKTHYECKON MOJATOTOBKU OOYYaromIMXcs, BEIOPABIIMX OMPEACTEHHBIN MPOQPHUIIb
0o0Oy4eHus1, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOIIErO MOJTyYeHUsI XUMHUUECKOTO
00pa3oBaHMs B OpraHU3alusaX MpodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUPYEeMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOTPaMMBI CpeaHero ooOImero oOpa3oBaHUs
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe Ha peuleHue 3ajad



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (OpMHUpOBAHUE Yy HHX
OOIIEMHTEIUIEKTYaJbHBIX YMEHUH, YMEHUI palMoHaIM3alMi Y4eOHOTO Tpyla U
00OOIIEHHBIX  CMOCOOOB  NIEATENbHOCTH, HMEIOIIUX  MEXAUCIUILTUHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocTraBngomiuMy IpeaMera «XUMHUsS» Ha YPOBHE YIiyOJIEHHOIO U3y4eHHUs
ABIAIOTCS yriayOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumush». [lpu onpeaeneHuu moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3alMi COAEpXkKaHUs 3TUX KypCOB B MpOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro u yriryO0JaE€HHOTO
YPOBHEHN U3yUEHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMM, OTHOCAIMXCS K 0a30BOMY YpPOBHIO HM3y4Y€HMs IpeaMeTa. DTa CUCTEMa
3HaHUW TIOJydaeT OIpEeAEIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJIIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OonblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YEHHs MpeaMeTra oOecredyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O0bEMa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHMI Ha OCHOBE PAaCIIMPEHUS] U YIiyOJIeHus
NPEICTaBICHUNA O CTPOEHUM BELIECTBA, XMMHUYECKOM CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKINM, paCCMAaTPUBAEMBIX C TOUKHU 3PEHHSI XUMUUYECKOW KUHETUKU
u TepMoauHamMuku. HM3ydenue mnepuommueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercds  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKasl CBS3b
OOBSACHSETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U
pa3pylLIeHnH, a TaKKe C TOYKHM 3pEHHUS MEeXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUNIOB ~ peakuui  JOomojHseTcss  (GOopMHpOBAHHMEM  MpPEACTaBICHHM 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PACIVIaBOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoidl XMMHUHU IPU PACCMOTPEHHUU PEAKLHMOHHON CIIOCOOHOCTU
COEIMHEHUH yzenseTcss 0coboe BHUMaHHE BOIPOcaM 00 3JEKTPOHHBIX d(PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuil.

Oco0oe 3HaueHWe UMEET TO, YTO Ha COJEpPKAHUE KYpPCOB XHMHHU
yriayO0nE€HHOTO ypOBHS M3Y4YE€HHUs 7Sl KJIACCOB ONPENEIEHHOT0 nIpoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [IONOJHEHMM K oO0meil cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeTsl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa JUIs KJIacCOB XUMUKO-PHU3ndeckoro mpoduis OoJblioe
3HaueHue OyayT MMETh 3JEMEHTBl YueOHOro marepuana no oouieit xumun. Ilpu
U3y4YeHUU IMIpeAMETa B JIaHHOM Cllydae akKLIEeHT OyneT cJelaH Ha OOILIHOCTb
METOJ0B MO3HAHMS, OOLIHOCTh 3aKOHOB U TEOPUIl B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJsipHas Teopusi B (DM3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMHUKH, IJIEKTPOIU3a, IMPEACTABICHUSA O
CTPOECHUU BEILECTB U APYIOE.

B TO xe BpeMs B coaecpKaHMM IIpeaMeTa Ui KJIACCOB  XHMMHKO-
ouonoruueckoro npo¢uias OoNbIIMN yAenbHBIN BeC OyAeT MMETh OpraHUYecKas
xuMus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXHOCTh st Oosiee
OOCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTHUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPy, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUJbL, OEJKH, YIJIEBO/AbI, HYKJIECHHOBBIE
KHCJIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAax IpPEICTAaBUTENICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYy’KaT OCHOBOW JUIA H3Y4YEHUs
CYIIIHOCTHU MPOLECCOB (POTOCUHTE3A, bIXaHHs, MUIIEBAPEHUS.

B mnnane ¢QopmupoBaHus OCHOB Hay4HOrO MHPOBO33PEHUS, OCBOCHHS
oOlLIIEHaYYHBIX METOOB ITO3HAHUS U ONbITA PAKTUYECKOI0 NPUMEHEHHUS HayUYHbIX
3HaHUW H3ydyeHHe npeamera «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HAyuyHBIE TpenMeTsl», «MaTematuka u
uHpopMaTuka» u «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yuyeHun ydeOHOro mnpeamera «XuUMHUs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeJHEro odiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak oOOJacTh COBPEMEHHOTO €CTECTBO3HAHMSI, NPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha yriayOJa€HHOM YpOBHE M3y4Y€HHUs IMIpeaMeTa IpearoJaract
peanu3anurIo TaKuX LeJlel, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepHAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMHHU B
CUCTEME €CTECTBEHHbIX HayK M €€ BeAyllell ponu B oOecrnedeHuH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHHH  MpolieM
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX NCTOYHUKOB YHEPI'UH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAOINOIB30BaHusA, B (HOPMUPOBAHUH
MHUPOBO33pEHUSI U OOILEH KyJbTypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHON Cpeae;

e OCBOCHME CHUCTEMBl 3HAHHW, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (hyHIaMEHTaIbHbBIX
NOHATUM, 3aKOHOB W TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHH BEIlECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHUsS XMUMUYECKUX PEAKUHUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAyYHBIX TPUHIIUTIAX XUMHUYIECKOTO ITPOU3BO/ICTRA;

dbopmupoBaHue y 00yJaroIuxcst OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW Ui OOBSCHCHHUS
KJIFOYEBBIX HWJCH M MPOOJEeM COBPEMEHHOW XUMUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs TPOOJIeM, CBI3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a ¥ OICHKH C MO3UINI SKOJIOTUIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATEIBHOCTH YEJIOBEKa, CBS3aHHON C
XUMUYECKHM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIECTB;

yrayOJdeHHe  TPEICTaBJICHWA O  HAyYHbIX  METoJaX  IO3HaHWS,
HEOOXOJUMBIX Il TPUOOPETEHUST YMEHUH OPUEHTHUPOBATHCS B MUPE
BCIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBJICHUH, HMMEIOIIMX MECTO B
PHUPOJIC, B IPAKTUYECKOU IEATEITBHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1EI0CTHOW CHCTEMBI CpeIHEro o0Iiero oOpa3oBaHHs MPH U3YYECHUU
npeamera «XuMHs» Ha  YrUIyOJEHHOM ypoBHE 0COOyI0 aKTyalbHOCTh
nproOpeTaroT TaKue LU U 33/1a4H, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOpPUECTBA B O00JACTH TEOPETUYECKUX U
MPUKIIAIHBIX HCCIEOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU,

pa3BUTHE MOTHBAIIMM K OOYYEHHIO U TO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIIUTAHUIO Ha OCHOBE  YCBOCHHS
00I1IeU€eIOBEYECKHUX IIEHHOCTEN;

pa3BUTHE MTO3HABATEIbHBIX MHTEPECOB, MHTECIUIEKTYAJIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K C€aMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHOU MPO(EeCCHOHATLHOM U OOIIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O U TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOIO MPUPOAOINOIL30BAHUSA,
pa3BUTHE DKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOM NESITCIbHOCTH.

OO011ee YuCI0 YacoB, MPEAYCMOTPEHHBIX AJIs MU3YUYEHUS XUMHUHU HA YIIIyOJIEHHOM
YpPOBHE CpeaHero obdiiero oOpazoBaHus, cocTaBiseTr 272 yacos: B 10 kimacce —
136 yaca (4 yaca B Hezenm0), B 11 kitacce — 136 yaca (4 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA
10 KITIACC

OPTAHUYECKASA XUMHUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpenMer W 3HAYCHHE OPraHUYECKOM XUMHUHU, NPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COEANMHEHUIA.

OJNEeKTPOHHOE CTPOEHHE aToMa YTJIEepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaneHTHblE BO3MOYKHOCTH aTroMa yriepoaa. XHUMHUYECKas CBA3b B
OpTraHUYEeCKUX COEAMHEHUSX. Tumbl TruOpUAM3AUMU aTOMHBIX OpOuTasiel
yraepojia. Mexanusmbl 00pa3oBaHMsl KOBAICHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHbIii). Tumbl TepeKkphlBaHUS AaTOMHBIX OpOuTalliel, G- U T-CBS3H.
OpunapHasi, ABOMHAs U TpoiHas cBA3b. CrOCOOBI pa3pbiBa CBsI3€H B MOJIEKYJax
opranuyeckux BeniecTB. [loHaTne o cBOOOAHOM paauKaie, Hykileopuie u
aneKTpodue.

Teopusa cTpoeHuss opranudyeckux coenuHenni A.M. byrtinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OpTraHMYECKUX COEAMHEHUN. MONeKyaspHble H  CTPYKTYpHbIE  (OPMYJIBL
CrpykTypHble GOpMyJbl  pa3Iu4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHA,
ckenetHass. WM3omepus. Buabsl u30Mepuun: CTPYKTypHasl, HOPOCTPAHCTBEHHAs.
OnexTpoHHbIE AP(HEKTH B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIN
U Me30MepHBIH 3D EKThI).

[IpeacraBnenne o KiIaccUpUKAIMK OpraHuyeckux BemiecTB. IlloHsTHe o
dbyHkunoHansHOM rpynmne. 'omonorus. 'omonoruueckue psasl. CuctemaTuieckas
HOMeHKkIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTZEJIBHBIX ITPEACTABUTEIIEH.

Oco0eHHOCTH W KiIacCHU(PUKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHHUs BELIECTB WU MX MPEBPAILCHUI:
O3HAaKOMJICHHE ¢ o0OpasllaMHd OpraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPTAaHUYECKMX BEIIECTB IIPU HArpEBaHUU
(mnaBieHue, OOyriIMBaHUE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENIEH MOJEKYJI
OpraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Ankanpl. ['oMosiorndeckuil psi ankaHoB, oOmiast ¢opMmysa, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue CBOMCTBA
aJIKaHOB.

XUMUYECKHE CBOMCTBA AaJKaHOB: PEAKIUM 3aMEUICHUs, H30MEpHU3alUH,
JNEruApUPOBaHUs, IUKIN3ALUHU, TMPOJIN3a, KPEKUHTa, ropenus. Ilpencrasinenue o
MEXaHU3ME PEAKIUN PAJUKAIBHOTO 3aMEIICHMUS.

Haxoxxnenue B mpupoje. CriocoObl MOTyUYeHUs: U IPUMEHEHUE aIKAHOB.



[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOCHHSI M XUMHYECKHX CBOWCTB MajbIX (IIUKJIONPOINAH, UUKIOOyTaH) H
OOBIUHBIX (LMKJIONEHTAH, LIUKIOTeKCaH) IUKIoaIkaHoB. CrocoObl MOJIydYeHUs U
IIPUMEHEHNE IUKIIOAIKAHOB.

Anxensl. ['oMosiornueckuii psii alnkeHoB, oOmas ¢opMyiia, HOMEHKIIATypa.
DIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AJKEHOB,  Sp°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas U
reomerpuyeckas (UMC-TpaHc-) u3oMepus. Pu3nyecKkue CBOWCTBA AJIKEHOB.
XHMMHMUYECKUE CBOMCTBA: PEAKUMM NPUCOCAUHEHUS, 3aMEIIEHUs B (-TI0JIOKECHUE
IIpU JBOMHOMW CBSI3M, MOJUMEpHU3auuu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHbIC peakiy Ha IBOMHYIO CBsi3b. CIIOCOOBI MOMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHMSI U XUMUYECKUX CBOWCTB
CONpsbKEHHbIX  aueHoB, 1,2- wu  l4-npucoenunenue. Ilonmmepuszanus
conpsukEHHBIX TUeHOB. CrocoObl MOMy4YeHNs U TPUMEHEHUE aJlKaIueHOB.

AnkuHbl. 'OMOJIOrHYECKU psii aJIKMHOB, 001as GopMyJia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3anys aTOMHBIX opOuTanedl yriaepoaa. Pusznyeckue CBOICTBA aJKMHOB.
XHUMHYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCIMHEHHUs,  JUMEPHU3aLUU U
TpUMEPHU3ALNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA QJIKUHOB, UMEIOIIMX KOHLEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peakuu Ha TPOKHYIO cBsi3b. CIIOCOOBI MOJTy4YEHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTHyecKue YriaeBOJOpOAbl (apeHbl). ['OMOJIOTMUECKHl ps apeHOB,
oOmras popmyia, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OeH30Ma. (DU3NYeCKne CBONCTBA apeHOB. XUMUYECKUC
CBOiicTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIMU 3aMEIlEeHUsI B OEH30IbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM pajguKalle, PEaKUUH IPUCOCIUHEHUS, OKHUCIECHHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OpHUEHTUPYIOLIEM JAEWCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWIbHBIX pPAJUKaoB, KapOOKCUIHHOH,
TMJIPOKCWJIBHOM, aMHUHO- W HUTPOTPYMIIbI, aTOMOB rajoreHoB. OcoOeHHOcTH
XMMHMUYECKHUX CBOMCTB ctupoiaa. [lomumepusanus ctupon. CriocoObl MOdyUyeHus U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJLOPOIOB.

[Tpuponusiii ra3. IlomyTtabie HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yroas u mpoaykThl ero nepepadotku. Crnocodsl nepepadboTku HedTu:
NEPETOHKA, KPEKUHI (TEPMUYECKHUH, KaTATUTHYECKHUH), PUPOPMUHT, MHPOJIU3.
ITponykTsl nepepaboTKu HEPTH, UX IPUMEHEHUE B IPOMBILUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUUYHBIMU KJIACCAMHU YTIJIEBOAOPOAOB.

DONEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHs] TaJOreéHa Ha TUAPOKCOIPYIIy, HUTPOrpPYyIIly, LIUAHOTPYyMIy,
amMuHOTpynmy. JIedcTBHE Ha TaJOrCHIPOU3BOAHBIE BOJHOTO W CIIMPTOBOTO
pactBopa MWENoYM. B3anMonencTBue NUrajgoreHajJkaHOB C MArHUEM M LIMHKOM.



[Tousartue 0 METaJIIOOPTraHUYECKUX COEJIMHEHHUSIX. Hcnonb3oBanue
rajoreHNnpPOU3BOAHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TNPU CHUHTE3E
OpTraHUYECKUX BEUIECTB.

DKCHepUMEHTANIbHbBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpalleHU:
u3yyeHue (U3MYECKUX CBOMCTB YTIiIeBOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriaeBOIOPOJIOB Pa3IUYHBIX KIJIACCOB (OOecCIBeYMBaHWE OpPOMHOW WA
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kaljiis, B3aUMOJICUCTBUE alleTUJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHapyX)eHHe
yriepojia U BOJOPOJAa B OPraHUYECKUX BEIIECTBaX, MOJYyYEHHE DOTUJIEHA U
W3YUYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJuleKnusamu «Hedpts» u «Yromb», ¢
oOpasmamMu  TUIacTMAacC, Kay4yKOB U PE3UHBI, MOJCIMPOBAHUE MOJICKYII
YIJIEBOIOPOIOB U TaJIOTE€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxamime opranuieckue coeJUHeHMs.

[IpenenbHbie OogHOATOMHBIE CcHUPThl. CTpoeHHE MOJIeKyNl (Ha MpUMepe
MeTaHoja u 9TaHona). ['oMonornuyeckuit psg, oOmas Qopmyna, u3OMepuUs,
HOMEHKJIaTypa u kmaccudukamms. Dusmdeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHbie CBs3W MEXIy MOJEKYJIaMH CIUPTOB.
XUMHYECKHE CBOMCTBA: pEaKIMU 3aMEIEeHMs], JAETUAPATAMA, OKHUCICHHUS,
B3aUMOJICUCTBHE C  OpPraHMYECKMMHU M  HEOPraHUYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHL. J[eMCTBUE 3TaHOA U METAHOJA
Ha opram3M denoBeka. CrmocoObl TMOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3dupsl, HOMeHKIaTypa U u3omepus. OCOOEHHOCTH (PU3UUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroaToMHbl€ CHHUPTHI — STUJICHIJIUKOAbL WU TIHLEpUH. DuU3MYECKHe U
XUMHUUYECKUE CBOMCTBA: peaklUK 3aMENICHUs, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
U HEOPraHWYeCKUMH KHCIIOTaMH, KAaueCTBEHHAs peaklys Ha MHOTOaTOMHbIE
cnupThl. [IpeacraBienre o MexaHU3ME peaklMil HyKJIeO(UILHOTO 3aMEIECHUS.
HeiictBue Ha opranu3m dYenoBeka. CrnocoObl TMOMy4YeHUS W NPUMEHEHHE
MHOT'OAQTOMHBIX CIIUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIIUSHHE TUIAPOKCOTPYIIIbI U
oenzonbHOrO sinpa. dusmueckue cBoicTBa (eHona. OCOOEHHOCTH XUMUYECKHUX
cBOoMCTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHosl. TokcHMYHOCTh (eHoa.
Crnioco0Onl osTydeHus: U npuMeHenue ¢pexona. denondopmanpiaeruatas cMoia.

KapOoHwibHBIE COSTMHEHHMS — alTbJETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMoiorndeckue psifipl ajbJerHJI0B U KETOHOB, oOIas
dbopmyna, uzoMepusi U HoMmeHKIaTypa. Duznueckue CBOWCTBA albAECTUIOB U
KETOHOB. XMMHMYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeauHeHusi. OKUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIUA HA aJibJCTUIbI.
CriocoObI OTy4YeHHsI M IPUMEHECHHE aTbJICTHIOB U KETOHOB.

OIHOOCHOBHBIE Tpe/iesibHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HOMeHKatypa. Pusndeckue CBONCTBA



OJTHOOCHOBHBIX TPEICITbHBIX KapOOHOBBIX KHCJIOT. BOAOpPOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMA KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKALMKU, PEAKIUU C Y4YaCTUEM YIJIEBOJIOPOJHOTO paauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loHSTHE O MNPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEeHHOCTH CBOWCTB HEMPENEIbHBIX W aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCTOT. [IpeacraBurenu BBICIITHX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTUHOBAsA, OJIEMHOBAs, JUHOJIE8AA,
JuHONeH08as KUcnoThl. CocoObl MOTyYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuit psig, oOuias Qopmyia, U30MEpHUS U
HOMEHKJIaTypa. DHU3NUECKHE W XHUMUYECKUE CBOMCTBA: THAPOJINA3 B KHUCIONM U
HIEJIOYHOM Cpene.

Kupsi. Ctpoenue, GpundecKue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COAEPKALIUX OCTATKU
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpo/Ie.

MBpbL14 KaK COJIA BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

OO6mmast xapakrepuctuka yrieBofoB. Knaccudukanus yrieBoaoB (MOHO-, -
U rnoJucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA W HaXOXJeHUE B mpupojae. PoToCHUHTE3.
XUMHUYECKHE CBOWCTBA IIFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbACTUIHON
TPYII, COHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIoKO3bI, €€
3HAYEHUE B KU3HEICATEIbHOCTH OpraHu3ma. J(ucaxapuibl: caxapo3a, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapuaoB. Haxoxnenune B npupone u npumenenue. [lonucaxapuapl: kpaxmadn,
MJIMKOTEH U 1esuitoio3a. CTpoeHuEe MakpOMOJIEKYJd Kpaxmala, [JIMKOreHa W
HEeJUTIoNO03bl.  DU3MYECKHE CBOWCTBA KpaxMala M LEJUTIOJIO3bl. XUMHYECKHE
CBOMCTBA KpaxMajia: TMAPOJIA3, KAaUYECTBEHHAs pPEaKUuus C HOJOM. XHUMHUYECKHUE
CBOMCTBa IIEJUTIONO3bI: THIPOJIU3, MOJydeHHe >(PUpPOB 1esuTton03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEJK).

OKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEUIECTB W HMX MPEBpAlCHUN:
PacTBOPUMOCTb PA3JIMYHBbIX CIUPTOB B BOJIE, B3aMMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE STHJIOBOTO CHUPTa B albJETHJ HAa PAacKalEHHON MEOHOM IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOTO CHUPTA AMUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albAeruabl (C THUIPOKCHIOM
muammuacepeopa(l) u  rumpokcuaom  menu(Il)), peakmus rawnepuHa
ruapokcugom Meau(ll), xumudeckue cBOMCTBa pPAacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJIEUCTBUE pACTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANbHBIX 33a/1ad 1o TeMaM «CHupThl U
¢denomns», «Kapoonossie kucnotbl. CloKHbBIE YPUPBD.

A3o0Tcoaep:xaliue OpraHunYecKue CoeJUHEeHH .

AMMHBI — OpraHMYecKue Mpou3BOJHbIE aMMuaka. Kiaccudukanus aMuHOB:
anudaTUyeckue W apoMaTHYECKUE; TIEePBUYHbIC, BTOPUYHBIE M TPETUYHBIE.



Ctpoenue Monekyn, obmas (opmyrna, u3oMepusi, HOMEHKIaTypa U (u3NYECKue
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHUE, B3aUMOJECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Conu anKuiIaMMOHHS.

AHWIMH — TIPEACTaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHuIMHA. B3anMHOe BiIusiHUE TPYII aTOMOB B MoJieKyse aHuinHa. OcoOeHHOCTH
XUMHYECKHX CBOWCTB aHWiMHA. KadecTBeHHble peakuuu Ha aHWiIMH. CrocoOsl
NoJIydyeHUs: U npuMeHeHue anudartudyeckux amuHoB. I[lonyueHue aHuIMHA U3
HUTPOOEH301a.

AmuHokucnoTel. Homenknatypa u uzoMepusi. OTenpHble IPEACTABUTENHN O
AMUHOKHWCJIOT:  IVIMUMH, aJaHuH. @DU3WYECKHe CBOMCTBAa aMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKUCIOT KaK aM(pOTEpHBIX  OpPTaHUYECKUX
COCIMHEHMM, peakiusi TMOJUKOHACHCAIMK, OOpa30oBaHHWE TMENTHIHOM CBS3U.
buonornueckoe 3HaueHuE aMMHOKUCIOT. CUHTE3 ¥ TUAPOIN3 ENTUAOB.

benku kak npupomnsie nonuMmepbl. [lepBuuHasi, BTOpUYHAsT U TPETUUHAs
CTpyKTypa OenkoB. XHMHUYECKHME CBOWCTBAa OEIKOB: TUAPONU3, ACHATYpalMs,
KaueCTBEHHbIE PEaKlUU Ha OCJIKH.

OKCNEpUMEHTAIbHBIE METOJbl M3Yy4YEHUs BELIECTB WU MX MPEBPAILCHUI:
pacTBopeHre O€NKOB B BOJIe, JeHATypauusi OCJKOB NpHU HAarpeBaHWH, I[BETHHIC
peakiuu Ha O€JKH, peUIeHHE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«A3oTCOHEp)Kallue ~ OpraHuyeckue  coeauHeHus» U «Pacno3HaBanue
OPTraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeIUHEHMUSI.

OCHOBHBIE MOHATHS XWMHU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUU, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPU3ALUS U TTOJTUKOHICHCAIHS.

[Tomumepuble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOTUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJIMdTUIICHTEpePTaNaT). Y THiM3aIus u nepepadoTKa TIacTHKA.

DJIaCTOMEpHI: HaTypaJbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTanMeHOBBIM, XJIOPOIIPEHOBLIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BosokHna: HaTypasibHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIABCaH).

[Tonumepsbl CHELHUATbHOIO Ha3HAYCHHUS (Tepon, KeBJIap,
AIEKTPOIPOBOISAIINE MOJIUMEPHI, OMOpa3iaraeMble MOJIUMEpHI).

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUsI BEIIECTB WU MX MPEBPAILCHUI:
O3HAaKOMJIEHHE C 00pa3lamMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAIBHBIX 3a1ad o TeMme «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOH).

Pacuérurnlie 3amaun.



Haxoxnaenne MonexymnsapHOW (QOpMyJbI OPraHUYECKOTO COEIWHEHUS [0
MAacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaxOXICHUE
MOJIEKYJISIpHON  (pOpMYJIbI OpPraHMYECKOTO0 COEIUHEHHS 1o Macce (00bEMYy)
IPOJAYKTOB CropaHusi, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklMy W/UIM HMCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (opmyJibl
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XHMMHUYECKUX CBOMCTB WM CIHOCOOOB
MOJIyYeHHs, ONpPENEICHUE JOIM BbIXOAA NPOAYKTa PEAKIHH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3zanmst MeXXnpeIMETHBIX CBA3EH IPU N3YYEHUH OPTaHUYECKONW XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIMUX €CTeCTBEHHO-
HAyYHBIX TIOHSATUH, TaK W TIOHSATHUH, MNPUHATHIX B OTACIBHBIX MPEAMETax
€CTECTBEHHO-HAYYHOTO I[UKJIA.

OO0111e ecTeCTBEeHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, runoTesa,
TEOpus, 3aKOH, aHaIMW3, CHUHTE3, Kiaccudukamus, HaOIIOJIEHUE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJICTUPOBAHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUd ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEILECTBA, (DU3MYECKHE BEJIUYMHBI, €IMHUIIBI W3MEPEHUs, CKOPOCTh, IHEPrHUf,
macca.

buonorus: kimerka, opraHuW3M, OJKocucTema, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepoTPOPHBIM THUI NMHUTAHHS, OPOKEHUE,
dboTocuHTE3, AbIXaHWE, OENKHU, VYIJIEBOJbI, >KUPbI, HYKIEHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIE HCKOMAEMBbIE, TOTUIHBO.

TexHonmorus: mNHINEBBICE TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOLIUE CPEJICTBA, MaTepUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siAep. XUMuU4eckuid aneMmeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIC UWCJIA. JHEPTETHUECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Knaccupukaus XuMU4eCKuX JIEMEHTOB (S-, p-,
d-, f-smementnr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpOHUTAJISIM.
DneKTpoHHBIC KOH(DHUTYpAIIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, JIEKTPOHHBIC KOH(PUTYpaIliyi HMOHOB.
DNEeKTPOOTPUIATENBHOCTD.

[lepnoguuecknii 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBA3b NMEpUOUYECKOr0 3akoHa U [leproanveckoil CUCTEMBbI
XAMHUYECKUX  DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.



3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXKHBIX BEIIECTB MO TrpynnaMm ¢ TIepuoAaM. 3HAyY€HUeE
nepuoguueckoro 3akona /.M. Menneneena.

Xumuyeckass CBS3b. BuIbl XUMHUYECKOW CBA3U: KOBAJECHTHAs, HOHHA,
MeTajuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIA WU
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IiuHa cBsizu. [lonsipHOCTh, HATPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBs3u. Kpartneie cBs3u. BonopoaHas —CBA3b.
MexMOoNEKyYJISIPHbIE B3aUMOIECHCTBHUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b DJIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA MPUMEpPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coequHeHusIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBaresib, JHMraHjbl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAVMHALTMOHHON XUMUH.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHMs.  THIlbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonatue o aucnepcHsix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOUAHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHUEHTPAIMM PACTBOPOB:
MaccoBasi J0Jisl BEIECTBA B PaCTBOPE, MOJISIpHAasl KOHILEHTpalus. HacelllieHHbie n
HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanys n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpHUBHAIILHBIE
HAa3BaHMS OTIEJIbHBIX NIPEACTABUTENIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakiuii B HEOPTaHUYECKOW M OpraHuYecKOn
XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHUs W MPEBpaIlCHUs
DHEPTUU TPU XUMHYECKUX peakinusiX. TermnoBbie 3Q(PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakuu. Katanns u kaTann3aTtopsl.

OOpatumbie 1 HeOOpaTUMBIE pEeaKIMU. XUMHUUECKOe paBHOBecue. KoHcTanTa
XMMHUYECKOTO paBHOBeCUsA. DaKTOpbI, BIMSIOIIME HA IOJOXKEHHE XUMHYECKOTO
paBHOBECH: TEMIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onektponutuyeckas auccormanus. CuibHble U Clla0ble  3JIEKTPOIUTHI.
Crenenb nuccouuanuu. Cpela BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHAasi,
niesioyHasi. Bomopoaneiii nmokasartens (pH) pactBopa. I'maponu3 coneil. Peakunn
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
OkucIUTENh W BOCCTAaHOBUTENb. I[lpollecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKHCIMTETM W BOCCTAHOBHTENIW. MeETOa 3JIEKTPOHHOTO OanaHca.
DNEeKTpoJIn3 pacTBOPOB U PaCIlJIABOB BEILIECTB.

OKCNEpUMEHTAIbHBIE METOJbl M3Yy4YEHHUsI BEIIECTB WU MX MPEBPAILCHUI:
pa3oKEHHE TNEPOKCHIAa BOAOPOJA B TMPUCYTCTBUM KaTalu3aTropa, MOJIEIH



KPUCTATMUECKHUX PEIIETOK, MPOBEJACHUE pEeaKnii HOHHOTO OOMEHa, OMpeIeJICHHIE
Cpelbl PacTBOPOB C IOMOIIBID MHAMKATOPOB, W3YYEHUE BIMSHUS Pa3IAYHBIX
(GakTOpoB Ha CKOpPOCTh XHWMHUYECKOW PpEaKUUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

Heoprannuyeckass xumusi.

[lonoxxenne HemerawioB B Ilepuogmyeckod cucTeMe XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOeHHUs WX aToMOB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINUSI HEMETAJJIOB (Ha MpUMEpPEe KUCIOPOJia, Cephl,
dbocdopa u yriepona).

Bomopon. Ilomydenue, ¢u3ndeckue U XUMHUYECKHE CBOMCTBA: PEAKIUU C
METallaMM M  HEMETaJUlaMH, BOCCTAHOBHUTEJIbHbIE CBOMCTBA. [ 'Mapuibl
TonNIMBHBIE AIIEMEHTHI.

["anorensl. HaxoxpaeHwe B mpupoje, cnocoObl MoJydeHus, pusndyeckue u
XMMUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHenme KUCIOPOACOAEPIKALIUE
COEIMHEHUS TajoreHoB. JlabopaTopHble M MPOMBIIIJICHHbIE CTIOCOOBI MOJTyYEHUs
rajgoreHoB. [[pumMeHenne raJsoreHoB U uX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI MOJIYYEHUS
Kuciopoaa. @u3NUecKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenwme B TpHUpOJE, CIOCOOBI TONyYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyiabdumsl. Oxcun cepsi(IV), oxcua
cepbl(VI). CepHucrass u cepHas KUCIOTHI U uX coid. OcoOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHre cepol U €€ COCTUHEHU.

A3zor. Haxoxaenue B mpupoje, CIOCOObl TMONydeHUs, (PU3NYECKUE WU
XUMUYECKHE CBOMCTBA. AMMMAK, HUTpHIbl. OKCUIBI a30Ta. A30THUCTas U a30THAA
KHUCIIOTHI ¥ X coi. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [Ipnmenenue a3ora
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupone, CnocoObl MOTy4yeHUs, (U3UYECKUE U
xumudeckue cBoictBa. @ochuapl u dochun. Oxcunsl ¢ocdopa, dochopHas
kuciota u e€ comu. I[lpumenenue docdhopa u ero coemumHeHuii. DochopHbIe
yaoOpeHus.

VYrinepoa, HaxoXIeHUE B NOpuUpojAe. AJUIOTPONHbIE  MOJIU(PHUKALKUU.
®duznyeckre W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEHIECTB, OOpPa30BaHHBIX
yriepogom. Okcup yriaepona(ll), oxcun yraepona(IV), yrombHas kuciora u e€
colii. AKTHUBUPOBAHHBIN yrojb, agcopoums. DymnepeHsl, rpadeH, yriepoaHbie
HAaHOTPYOKHU. [IprMeHeHne mpocCThIX BEUIECTB, OOPa30BaHHBIX YTJEPOJIOM, U €ro
COEIMHEHUMN.

Kpemumnii. Haxoxxnenne B mpupojge, cnocoObl MOMydeHHs, (pU3UUYECKUEe U
xumuyeckue cpoiictBa. Oxcun kpeMmHHsA(IV), KpeMHHEBas KHCIIOTA, CUJIMKATHI.
[IpumeneHne kpeMHus U ero coequHeHuil. CTEKI10, ero nojay4yeHue, BUbl CTEKIIA.

[Tonoxxenne MetaimioB B [lepuognyeckoid cCUCTEME XUMHUYECKUX JIEMEHTOB.
Oc0OEHHOCTH CTPOEHMSI AJIEKTPOHHBIX 000JI04eK aToMoB MeTtauioB. OOiiue



dbu3ndeckue CBOWCTBa MeTauioB. [IpuMeHeHWEe MeTauioB B OBITY M TEXHHKE.
CruiaBbsl METAJLIOB.
DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHu  metamwioB.  OOmuMe  CcrocoOsl

MOy YeHHS METaJJIOB: TUIPOMETAILTYPIus, NUPOMETAILTYpPIus,
anekTpomeTamutyprusi. Ilonsatue o koppo3un MeTayuioB. CHocoObl 3alUTHI OT
KOPPO3HH.

OObmas xapakrepuctuka MeTamwioB [A-rpynmbr Ilepuonudeckoil cucTeMbl
XUMUYECKUX dyieMeHTOB. Hatpuii u kamuii: mnomydyeHue, (QU3MYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCUHECHH.

Obmas xapakrepuctuka metauioB I[A-rpynmsl [lepuoguueckoit cuctembl
XUMUYECKAX DJEMEHTOB. Marawii u Kaupluii: ModydeHue, (U3NYECKue u
XMMHUYECKUE CBOMCTBA, MNPUMEHEHHUE TMPOCTBIX BEHIECTB M HUX COEAUHCHUMU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AIOMHUHMI: OTy4YeHue, pu3nyeckrue 1 XuMUYECKUe CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIIEeCTBAa W €ro coenvHeHud. AmdoTepHbIe CBONCTBA OKCHAA U
TUIPOKCUIA ATFOMUHHS, TUAPOKCOKOMILIEKCHI aJTFOMUHHSL.

OOmass  xapakTepucTUKa MeTauioB 1oOouHblx mnoarpynn  (b-rpymnm)
[leproguyeckoil CHCTEMbI XUMUYECKHUX JIEMEHTOB.

@u3znuecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuasl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCJIUTEINbHbIE CBOMCTBA. [loilyueHrne n npuMeHeHne Xxpoma.

@u3znueckue M XMMHUYECKHE CBOMCTBA MApPraHIa M €ro COEIUHEHUI.
Baxwueiimue coenunenuss wmapranma(ll), wmapranuna(lV), wmapranma(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznueckue U XMMHYECKHUE CBOMCTBA JKejie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuanl v conu xkene3a(ll) u xeneza(Ill). [Tonydyenue u npuMeHeHUE Kene3a
U €ro CIUIaBOB.

PU3UYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coennuHeHuu. [lonyuenue u
IIPUMEHEHHUE MEU U €€ COETUHEHNN.

[[uak: momyuyeHue, (U3MYECKHE M XHMHUYECKHE CBOWCTBA. AMmMpOTEpHBIC
CBOMCTBA OKCHJIA U THIPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHne
LMHKA U €r0 COCINHECHUI.

OKCNEpUMEHTAIbHBIE METOJbl M3Yy4YEHUs BELIECTB WU MX MPEBPAILCHUI:
u3ydyeHue oOpasloB HEMETAJUIOB, ropeHHue cephl, (ocdopa, xene3a, MarHus B
KUCJIOPOJIE, M3Y4YECHHE KOJUIeKIMU «MeTamipl ¥ CIJIaBbD), B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIUIOB C BOJON (BO3MOXKHO HUCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C pacTBOpPAMH KHCIOT U
LIEJI04Y€EH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPOJIa
M KaTHOHbl METAJUIOB, B3aWUMOJCHCTBUE THUAPOKCHUIOB aJIIOMUHHUS WU LUHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PEIICHUE HKCIEPUMEHTAIBHBIX 3a1a4 10 TEMaM
«T"anorensn», «Cepa u €€ coeauHeHUs», «A30T U (hochop U HX COECTUHEHU,
«MerTasibl TJIaBHBIX TOATPYII», «MeTasuibl TOOOYHBIX MOJATPYII.



XHuMHUS U KU3Hb.

Ponb xuMuu B o0ecriedeHnn yCTOWYMBOTO pa3BUTHS yenoBedyecTBa. [lonstue
O Hay4HBIX METOJAaX IMIO3HAHUSI W METOJO0JOTHUM HAy4YHOTO HCCIIEIOBaHUS.
HayuHble IpUHIIMITBI OpraHU3alMU XUMUYECKOTO TIPOU3BOACTBA. [IpOMBIIIITIEHHBIE
CIIOCOOBI MOJYYECHHS] BaKHEHIIIMX BEIIECTB (HA MpUMEpe MPOU3BOACTBA aMMHaKa,
CEpHOM KHUCIOTHI, MeTaHoa). [IpomMbIIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CILUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpeabl W €ro IMOCJIEICTBHUS.
Ponb xuMuu B o0ecrieueHu SHEPTETUUECKON O€301IaCHOCTH.

XuMHsi HW 3A0poBbe uesnoBeka. JlekapcTBeHHblEe cpencTtBa. IlpaBuia
VCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XuMun B pa3BUTUU MEIUIUHBL.

XUMHS NUIIA: OCHOBHBIE KOMIIOHEHTHI, IUIIEBbIE N00aBKH. Poiab XuMuM B
00eCIIeUeHUH MMHIICBOM 0€30I1aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumwus. I[lpaBuna
0€30IacHOr0 HCIOJIb30BaHUs MpernapaToB OBITOBOM XUMHUHM B IOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XuUMUS B CEILCKOM X03icTBe. OpraHndeckre 1 MUHEpabHbIE yA00pEHN .

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KepaMmuKa.
Marepuans! 11 anekTpoHukd. HanorexHomorum.

PacuértHnbie 3a1aun.

PacuéTel: mMaccel BemiecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 yYAaCTBYIOIIMX B PEAKIMH BEIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO U3
BEII[ECTB HMMEET NpUMeEcH, Macchl (00BEMa, KOTWYECTBA BEIECTBA) IMPOIYKTa
peaKuuu, €CIM OJHO M3 BEUIECTB JAaHO B BHUAE PAcTBOpAa C OMNPEACIEHHOU
MacCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHIICHTpAIIMM BEILIECTBA B PacTBOpPE, JOJM BBIXOJA MNPOAYKTAa pEAKIUU OT
TEOPETUYECKU BO3MOMKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmst  MeXNpeIMETHBIX  CBSI3eM MpU  M3ydeHUHW  OOmmed U
HEOpraHudecko XxuMuu B 11 Kjacce oCymIECTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W MOHATUH, IPUHATHIX B OTAEIbHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO LINKJIA.

OO0mume ecTeCTBEeHHO-HAYYHBIE MMOHSATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJacCU(pUKAIUs, MePUOJUIHOCTb, HAOJIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHUDP, aTOM, D3JIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHbD,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKre BeTUIUHBI, €AMHUIIBI U3MEPEHHS, CKOPOCTh, JHEPTHsI, Macca.



buonorus: knetka, opranusM, skocucteMa, buocdepa, MeTabOIN3M, MaKPO-
Y MHKPODJIEMEHTBI, OCIIKH, JKUPBI, YTIICBOABI, HYKICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILECTB M MOTOK SHEPTUHU B IKOCHUCTEMAX.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIBI, TOJC3HBIE UCKOMAEMbIe, TOILIHBO,
pecypchl.

TexHOJNIOTHS: XUMUYECKasi MPOMBINIICHHOCTh, METAJUTYPrHUsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOXO3SMCTBEHHOE MPOM3BOJICTBO, MHUIICBAs MPOMBIIUICHHOCTD,
bapMareBTHYECKAS HPOMBIIICHHOCTb, TIPOM3BOJICTBO KOCMETHYECKHUX
npernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX — MAaTEPUAJIOB, 3JIEKTPOHHAS
IIPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[INMTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AEITEIBHOCTHBIM MOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeameTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIACIEHBI CIEAYIONIME COCTABJISIOUIME: OCO3HAHUE
00yJaronmMMuUCS POCCUUCKOW TPakKIaHCKOW HUACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHIO, CAMOCTOATEIBHOCTA U CAMOOIPEICIICHUIO; HATMYME MOTHUBALIUH K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS
OPUHATBIMM B OOIIECTBE IMpaBWJaMU U HOPMaMd TOBEJICHHUS; HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKOM KYIbTYPhl; CHOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJbTaThl OCBOCHUA IpeaMeTa «XUMHUS»  OTPAKAIOT
c(hOPMUPOBAHHOCTh OMBITA [MO3HABATEJILHOW W MPAKTUYECKOM JAESATEIbHOCTU
oOyyJaroumxcs B Ipolecce peajim3ali o0pa3oBaTeIbHON 1eATeTbHOCTH.

JIndyHOCTHBIE pE3yJNbTaTbl OCBOCHUA IMpeaMeTa «XUMHUSD»  OTPAKAIOT
c(hOPMUPOBAHHOCTh OMBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JAESATEIHHOCTU
oOyyaroumxcsi B Mpolecce peanu3aiuu o0pa3oBaTeIbHON AESITeNIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAXXEHUS K 3aKOHY U IIPABOIIOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MpPaBWIAX MEXKJIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4YeOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XMMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTEYECTBEHHOW XUMMHH;

YBaXXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUIOKEHUSI XWMHHM, OCO3HAaHHUSI TOTO, YTO JAaHHbIE HAYKH €CThb pE3yJbTar
JUTNTENIbHBIX ~ HAOMIOJEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



MHTEpECAa M MO3HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHHU WU IOCIEIYIOLIEM
aHam3e MHPOPMAIMH O MEPEAOBBIX JOCTIKEHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUHU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIEHUE M IIOCTYIIKM CBOUX TOBApHUIICH C
NO3ULIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHMsI IOCJIECICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (PU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOMrofeHHsT TMpaBWil 0OE30MacHOr0 OOpalleHUs] C BeLIeCTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JAECATEIBHOCTH;

NIOHUMAaHUS LEHHOCTUM NPABWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJACHUS B CUTYyalUsIX, YyTPOKAIOUIUX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4e€OHO-MCCJEI0BaTEIbCKON
NESTEIIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YaCcTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K NPAKTUUECKOMY U3YUYEHHMIO NPOoeccuil pa3IuyHoOro poaa, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHUH;

YBa)XEHUS K TPYyLY, JIIOASIM TpyJAa U pe3yiabTaTaM TPyAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHAMBUAYAJIbHOH TPACKTOPHH
oOpa3oBaHus, Oyaymied npodeccun M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0JIOrM4eCKOr0 BOCIIUTAHMA:

HKOJIOTMYECKU L€1€CO00pPa3HOro OTHOLIEHUS K HPHUPOJAE KAK HCTOYHUKY
CYyILLIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMaHHUS TIJI00AJBHOTO XapakTepa 3KOJOTHYECKUX Npo0JieM, BIUSHUA
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMATBHON CpEAbL;



OCO3HAaHHS HEOOXOAMMOCTH WCIOJIb30BAHUSA JOCTIDKEHUH XUMUHU IS
peleHns BONpOCOB PalMOHAIBHOTO IPUPOAOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYKAOLIEH
NPUPOAHON cpefie, YMEHHUS] MPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUNA U MPEIOTBPAILATh HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMM B IO3HABATEJIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUJCOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PAIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3AAHUM IIEIOCTHOTO
NpeCTaBICHUS 00 OKPYXAIOlIeM MUpPE Kak O €IUHCTBE IMPHUPOJBI U YETOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHud MpoOJeM COXpaHEHUs
MIPUPOJITHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYUMOCTHM XMMHUHM JUISI  COBPEMEHHOMU
IMBWIN3ALMK: B €€ TyMaHUCTHUYECKONW HAMNpPaBICHHOCTH U BaXXHOM pOJM B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJbTYpPhl, B PEIICHUH TI00aTbHBIX
npo0seM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUYECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHEUIHOTO TPYAa U HKOJIOTHYECKH KOM(OPTHON MKU3HMU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IOHUMAHUSA CYLIHOCTH METOJOB
MO3HAHUS, UCIMOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJlyyaeMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUM OKPYXKAIOIIEro Mupa u
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIOMUXCSA JaHHBIX C IIeJbI0 TOTyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUA s
peuieHust npooJieM B pealibHbIX KU3HEHHBIX CUTYalUX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0o0oOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM TpyJa B pa3lIMYHBbIX cepax MpoPpecCuoHAIbHON
NEeSATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MerarnpeagmMeTHbIE pe3yJIbTaTbl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIKOYAIOT:

3HaUMMble  JUIsi  (OPMHPOBAHMS  MHPOBO33PEHHUS]  OOydaroIIMXcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, DHEPIus, sSBJICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCcCle0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC y4eOHBIC NEeWCTBHS (MO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaromme dbopmupoBanue GyHKIIMOHATBEHOM
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHIIUU 00YYaroInXCs;
CHOCOOHOCTh 00yyYaromuxcs MCIIO0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHUYECKUE 3HAHUS W yHUBEPCAIbHBIC YUeOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
EUCTBUSIMU.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 6a3oBble JJOruYecKue JAecTBUSI:

CaMOCTOSITENIbHO  (OpPMYJIMPOBAaTh W aKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENETIATh 1NN NEeATeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
TOCTHKEHHSI, COOTHOCHUTD PE3YJIbTATHI JEATEIHLHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPHU OCBOCHWW 3HAHWW MTPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIICIISITh XapaKTEPHbIC MPU3HAKA TOHITHH W YCTaHABIMBATH MX B3aMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHWS ¥ KPHUTEPUH JJIs KJIACCH(PHUKAIMU BEHIECTB W
XUMHYECKUX PEaKIINi;

yCTaHABIMBATh TMPUYMHHO-CJICICTBCHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMaTPHUBAEMBbIX
SIBICHUSX, (DOPMYIMPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIh3yEMbIE B XUMHH CUMBOJIUYCCKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CMMBOJI) DJJIEMEHTa, XHMHUYeckas (opMmysa, ypaBHEHHE XHUMHUYECKOU



peaknuu — TPU PEIICHUH Y4YeOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJCIIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECCTB U XUMHUECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEeI0BaTEIbCKHE NeliCTBUS:

BJIaJ€Th OCHOBAMU METOJIOB HAYYHOIO MO3HAHHWS BEIIECTB M XUMHUUYECKHUX
pEeaKIHnii;

dbopMyIMpPOBAThH MENN U 3a/1a91 UCCIIEIOBAHMS, HCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYJIHPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI i (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yjbTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEIOBAHNUS,
COCTaBIISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEAOBATEIIbCKOM M MPOEKTHOU
NESATETLHOCTH, MPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3InyHbIX
METO/IOB IMO3HAHMUSI.

3) padoTa ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpMmanuu (Hay4dHO-
NOMyJIipHasi JIUTEparypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAIM3UPOBAaTh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IPE/ICTaBICHMUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUHBOCTH;

dbopMyIHpPOBaThH 3aNPOCH W MPUMEHSATh PA3IMYHBIE METOJBI MPU MOWCKE U
oTobope wuHbOpMaMKM, HEOOXOIUMOW JUIi BBIMOJHEHUS Y4eOHBIX 3ajad
onpeneaEHHOro TUIA;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOWpAaTh  ONTUMalIbHYI0  (HOpMy  MpeaCcTaBICHUS
uHopMaru (cxemsl, rpadUKu, AUaArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIM A3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(OOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyueckne wu
MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUC CPEACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHbIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TeMbI B X0/1€ JUAJIOTa U/WUIH
JMCKYCCHH, BBICKA3bIBaTh HJIeH, (POPMYINPOBATH CBOM MPEIJIOKEHUS
OTHOCHTEJIBHO BBINOJHEHUS IIPEMJIOKECHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMCH pe3yIbTaTOB IT03HABATCIBHOW JCATCIBHOCTH,
MOJTyYCHHBIX CAMOCTOSTEIILHO MJIM COBMECTHO CO CBEPCTHHUKAMU TTPH BBHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peau3alii yIeOHOTO TPOeKTa, U (OPMYIHUPOBATH BBIBOIBI
10 pe3ysbTaTaM IMPOBEAEHHBIX HCCICAOBAHUIN ITyTEM COTJIACOBAHMS IMO3UIIUNA B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIE YHMBepcAJbHbIE Y4eOHbIe 1eiCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompefensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpeIlaraéMblii  aJrOpuUTM JEHCTBUH IpH
BBIMOJIHEHUHM Y4E€OHBIX W HCCIEeIOBaTeNbCKUX 3ajad, BBIOMpaTh Haubojee
3¢ (GEeKTUBHBIA CMOCOO MX peHIeHHs C Y4YETOM IMOJy4YeHHs HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBISATh CAMOKOHTPOJb JI€ATEIbHOCTH HAa OCHOBE CAMOAHalu3a u
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHbIEC pe3yIbTaThl OCBOEHUS MPOTPAMMBI 10 XUMUU Ha yTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHero oOiiero oOpa3oBaHMs BKIIOYAIOT cHEUpUYECKUE
U1 y4eOHOTOo MpeaMeTa « XUMHUsD) HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBUM
10 OCBOCHHUIO, MHTEPIPETALMU U MPEeoOpPa30BaHUIO 3HAHUM, BUIBI ACITEIbHOCTU
[0 TIOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalUsIX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUMHeEll. B
nporpaMmMe IO XHMHHM HPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI IO ToJaM
U3YUYEHUS.

10 KITIACC

[IpeameTHble pe3ydbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA: O MECT€ M 3HAYEHUHU OPTraHUYEeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHHUU YCTOHYHMBOIO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U



MUIIEBON O€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IAaHUH HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHUN paIMoOHAILHOTO
PUPOIOIIOIH30BaHNS, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
4eJioBeKa, a TaKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOAHOMU CPEE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIHNE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U DJICKTPOHHAS
obojiouka aroma, S-, p-, d-aToMHbIe OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMma, THOpUIu3alMs aTOMHBIX oOpOuTaned, HOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIECPOTHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpaIIEHHBIC,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), HM30MEphbl, TOMOJIOTMYECKHN psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- W a30TCOJEPIKAIINE OPTaHUYECKUE COCTUHEHHUS, MOHOMED, MOJHMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. bByTiepoBa, 3aK0OH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TMpEeBpalleHUs] DHEPruM IMPU XUMHUYECKHX PpEaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUW, MHPOBO33PCHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYECKHUX SIBICHHM; TPEICTABICHUS
0 MeXaHu3MaX XHMHUYECKUX peaKluui, TepMOAMHAMUYECKUX W KHUHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUU aTOMOB M I'PYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM B Me30MepHbId 3 dexTol, opueHTanTsl | u Il pona);
(dbakToIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHWH U OE30MacHOM
WCITOJIb30BAaHUU BAXKHEWINIUX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NEATEIbHOCTH  YeJOBeKa, OOIIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
MPOU3BOJICTBA (HA IPUMEpPE MPOU3BOJICTBA METAHOIIA, MEPepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBbIC NMPU3HAKW TOHSITHH,
yCTaHaBIMBATh WX B3aWMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOIINE TOHATHUS TPH
OINMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCINHEHNU;

c(hOpMUPOBAHHOCTh YMEHUM:

UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKIX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPhIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUMid  TMOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO OajlaHca JTUX peaklMil, peakiuii HOHHOrOo OOMeHa MyTéM
COCTaBJICHHS MX TMTOJTHBIX M COKPAIEHHBIX HOHHBIX YPAaBHCHHI;



U3rOTAaBIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEILECTB AJI WILTIOCTPALUU
UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YUCHHBIX
OpTraHUYECKUX BELIECTB IO HMX COCTaByY M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COeJUHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IJISI OTIEIbHBIX
IpeaCcTaBUTENed OPraHNYEeCKUX BEIIECTB (3TWUJICH, alleTHJIEH, TOJMYOJ, TIULEPUH,
ATWJICHIJIMKOIb, (eHOoN, (OopManbIerujl, aueTaablerujl, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHas KHCJIOTa, CTEAPUHOBAs, OJICMHOBAsI, MAaJbMUTUHOBAS KUCIIOTHI,
IJIMLWH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWIWH, TUBUHWII, U30IMPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUe);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHITh TOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAaHOB, IIUKIJIOAIKAHOB, aJIKEHOB, alIKaJUCHOB,
aJIKUHOB, apOMaTHYECKHX YTJIEBOJOPOJOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, AMHUHOKHUCJOT, O€JKOB, yTJIEBOAOB (MOHO-, AM- W TOJIMCAXaPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIHi C HCIONb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOPMUPOBAHHOCTh YMEHHUS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAUHEHUH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBS3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUS ATOMOB
U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
ceIpbsi  (HepTh, NPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHUs — HAONIOIEHNUHU, U3MEPEHUHU, MOJICITUPOBAHUY, SKCIIEPUMEHTE
(pea’bHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESATENbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, O0O00O0IleHUE,



CHUCTEMAaTHU3AIUIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3y4YEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATUSIMU W TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO NOHMMAaHUSl CYHIHOCTH MATEpUAIBLHOTO E€JUHCTBA MHPA,
WCITIOJIb30BaTh CHCTEMHBIC 3HAHUS MO OPTraHWYECKOW XUMHUHU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUN C UCIOIb30BaHUEM (PU3MYECKHUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
(dbopMyIIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOIYKTaM CropaHus, INIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATH
C TIO3UIMKA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOW U
MIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM ¢ mepepaboTkon
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0sIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHHE W U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMUU YIJIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3alad MO PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
0e30macHoro OoOpalleHus C BEIIECTBAaMU U JIaOOpaTOPHBIM O00OPYyJAOBaHUEM,
dbopMynupOBaTh I€h HWCCIACAOBAHMS, MPEACTABIATh B pa3nudHoON (popme
pE3yJIbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOMro1aTh MpaBuiia HKOJOTUYECKU 1I€€CO00pa3HOro MOBEAEHUS B ObITY U
TPYAOBOU JEATENBHOCTH B IIEJISX COXPAHEHHUSI CBOETO 3JI0POBBS, OKPY KAIOIIEH
IIPUPOTHOM CpEeIbl U TOCTHKEHUS €€ yCTOUYNBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCUYECKOTO JEHCTBUS HA KUBbIE OPraHU3MBbI
ONpPENEIEHHBIX OPraHUYECKUX BEIIECTB, HOHMMAas cMbIci nokazaress [IIK;

aHAJIM3UPOBaTh 11€J1eCO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH II€JICHANPABICHHBIA TIOWCK
XUMHUYECKON nH(GOpMAIMKU B pa3TUYHbIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBoM MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHUYECKYIO0 MH(]OpMaluio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpeameTHBIC pe3yibTaThl OCBOEHHUs Kypca «OOmass m HeopraHUYeCcKas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTepUaJTbHOM €IWHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTU SIBJIEHWM MPUPOJBI, O MECTE U 3HAYCHUU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepUaioB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BaHMS, B
bopMHpOBaHUM MHPOBO33PEHUSI W OO KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKA OOOCHOBAHHOTO OTHOINICHHS K CBOEMY 3I0pPOBBIO M TPHPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHSATUS — XUMHYECKUH DIEMEHT, aToM, SApO aToMma,

U30TOIIbI, 3JIEKTPOHHAs1 000JI04Ka aToMa, S-, p-, d-aTOMHbBIE OpOUTANIN, OCHOBHOE U
BO30Y>KAEHHOE COCTOSHHS aToMa, TUOpuUau3alvs aTOMHBIX OpOuTanei, HoH,
MOJIEKyJa, BaJ€HTHOCTh, OJJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKUCJICHHUS,
XUMUYecKast CBs3b (KOBaJICHTHAs, HWOHHAs, METAJUIMYECKas, BOAOPOAHAs),
KpUCTANIM4YeCKas peméTka, XHMHUYecKas peakiys, pacTBOp, JJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs] JUCCOLMAIUS, CTENEHb JAUCCOIMAIINH,
BOJOPOAHBIA TIOKa3aTellb, OKHCIUTENIb, BOCCTAHOBUTENb, TEIJIOBOM 3(eKT
XUMUYECKON PeaKIfu, CKOPOCTh XMMUYECKON peakIiK, XUMUYECKOe PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOpHUS DJIEKTPOJMTHUECKON TUCCOIMAlNU, MEePUOINYECKUil
3akoH J[.1. MenzaeneeBa, 3aKOH COXpaHEHHS MAcCChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEeBpaLICHHs] SHEPTUHN MPH XUMHUYECKUX PEaKLHUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIHUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK
XMMUHM, MHPOBO33pEHYECKHE 3HAHUs, JeKallue B OCHOBE IOHUMaHHA
OPUYMHHOCTHY U CHUCTEMHOCTH  XMMHUYECKUX  SIBICHUH;  COBpEMEHHBIE
NPEICTaBICHUS O CTPOCHHMU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; TMPEACTABICHUS O MEXaHW3MaX XUMHYECKHX
peakiuii, TEPMOJMHAMUYECKMX U KHHETHUYECKUX 3aKOHOMEPHOCTAX  UX
NPOTEKaHUs, O XMMHUYECKOM PaBHOBECHH, PAaCTBOpPaxX M JUCHEPCHBIX CHCTEMAax;
(akToJIOrHUECKUE CBEIEHUs] O CBOWCTBAX, COCTaBe, MOJYYEHUU M O€30MacHOM
UCIIOJIb30BaHUU Ba)XKHEUIINX HEOPTaHWYECKUX BEUIECTB B OBITY U MPAKTUUYECKOU
NESTENIbHOCTH ~ YeJIOBEKa, OOIMX  HAay4YHbIX  MNPHUHLUIAX  XUMHUYECKOTO
POM3BOJICTBA;

c(OPMHUPOBAHHOCTb YMEHUM: BBIABIATH XapaKTEPHbIE NMPHU3HAKH TOHITHH,
yCTaHABJIMBATh MX B3aUMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOUINE MOHATHUS INPH
OMHCAaHNUU HEOPTAHWYECKUX BEILIECTB M UX MPEBPAIICHU;



c(hOpMUPOBAHHOCTh yYMEHHUSI HUCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB MW  ypaBHEHUH XUMHUYECKUX  PEaKIIHH,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaiibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJCHTHOCTh U CTEIIEHb OKUCIEHUS
XUMHUUYECKUX DJIEMEHTOB B COCJMHEHMSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METaUIM4ecKas, BOJOPOJHAs), THUN KPUCTAUIMYECKON PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMUMHUYECKOW CBSI3M M TUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON CBS3H;

chOPMUPOBAHHOCTh ~ YMEHUH:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUYU IO PA3JIMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pEarupymollux BEHIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTMMOCTH, YYacTHIO Karajau3aTtopa |
JPYTHUE); CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHUS U KPUTEPHH IS KilaccuPpuKanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOAUYECKOr0 3aKoHa /.
N. MeHnneneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYO (DYyHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUMW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB HEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menneneena, HCTIONIB3Y S MOHSTHUA
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUYECKUe MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO3OYXIEHHOE HHEPTeTUYECKHUE COCTOSIHHS aTOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coelMHEeHUH 10 mnepuomaM u rpynmnam Ilepuoguueckon cucremsl JI. H.
MenpneneeBa, BaJE€HTHbIE BO3MOYKHOCTA aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBA3UM MEXKIYy HEOPraHMYECKHMH BEIIECTBAMHU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIMIM;

c(hOPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
TUX pPEaKUUi; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS WX TMOJHBIX U
COKpaIlIEHHBIX  HMOHHBIX  yPaBHEHWH;  pEakUuMi  TUAPOJIM3A;  PEaKIUHU
KOMILJIEKCO0Opa3oBaHusl (Ha MpUMepe TuIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS );



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTEKAHUS
XMMHUYECKUX PEAKIUMU C YYETOM KX DHEPreTUYECKHX XAapaKTEPUCTHUK, XapakTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pPEaKIuh B 3aBUCHUMOCTA OT Pa3JIUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10/] BIUSTHUEM
BHEIIHKUX Bo3zercTBuil (mpuniun Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIe)KAIME B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUsS CEPHOM KHCIIOTHI, aMMHAKa,
o0IIMe Hay4HbIe TMPUHIMIBEI XUMHUYECKHX MPOU3BOJCTB; II€JI€CO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOIIEHHUS PUCK-T10J1b32;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHWUH O METOAAaX HAYYHOTO
MO3HAHUSL SIBJICHUWA MNOPUPOALI — HAONIOAEHUE, H3MEpPEHUE, MOJECIUPOBAHHUE,
AKCTIIEPUMEHT (PeajbHbI U MBICJIICHHBIN ), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTAIIBHOM HUCCJIEIOBAHUU BEILIECTB
U s OOBSICHEHWS XWUMHUYECKUX SBJICHHH, HWMEIOIHUX MECTO B TIPUPOJE,
MMPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUUA C
MOHATUSAMHU U TIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIs
00Jiee 0CO3HAHHOTO TOHUMAHHS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHHUS TPOBOJIUTH PACUYETBL: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHAS] KOHLECHTPALHU»;
Macchl BEIIECTBAa WM 00BbEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WM 00BEMY OJTHOTO M3 YYaCTBYIOUIUX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakuuu; 3HAYEHUs] BOJAOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
WU3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJIMYECTBA BEIISCTBA)
MPOAYKTA PEAKLUH, €CIM OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpaA C
OTpEICIEHHOM MacCOBOM J0Jiel pacCTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMeECH); MIOJM BBIXOJAa MPOAYKTa pPEaKIUuu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENHHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHI  SKCIepUMEHT  (TpoBEJeHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKACHNE KAUYECTBEHHOTO COCTABa HEOPTaHUYECKUX BEILIECTB, ONPEACTICHUE
Cpelbl PAcTBOPOB BEIIECTB C TMOMONIBIO HWHIUKATOPOB, HM3YUYEHHE BIIMSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW  pEaKIMH, PEIICHHUE
ASKCHEPUMEHTANbHBIX 3afa4 1o Temam «Metawey»y u  «Hemeramis»y) ¢
coOJIIoZIcHHeM TpaBuiI O€3011acHOr0 OOpallleHHs C BEIIeCTBAaMU M JIabOpaTOPHBIM
obopyaoBanueMm, GOpPMYyJIHMpPOBaTH 1€JIb  HMCCIEAOBAaHUS, NPEACTaBIATh B
paznuuHOi GopMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUM: COOTIOIATH MPABIIIA MMOTH30BAHUS XUMUYECKON
nocysIol u JabopaTopHBIM O0OpyJOBaHUEM, OOpaIlleHusT C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKIUSMU TIO BBIMTOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTro TMOBEAEHUs B OBITY W TPYHOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYXAIOIIEH MPUPOTHOU
Cpelbl W JOCTHXKEHUS €€ YCTOWYHMBOIO pAa3BUTHs, OCO3HABATh OMNACHOCTh
TOKCUYECKOI'0 JIEUCTBUSL HA JKUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHMUMAas cMbIci nokazareis [IJIK;

c(hOpPMUPOBAHHOCTh YMEHHH: OCYIIECTBJATH LI€JICHANIPABICHHBIM MOUCK
XUMHUYECKON nH(GOpMAIMKU B Pa3ITMYHbIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U ApyTHe), KPUTHIECKH
aHATM3UPOBATh XUMHUYECKYIO0 MH(OpMaInio, mepepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumenoBanmue pa3aeioB H TeM uudpoBLIe
Ne ii/m P Konrpoabubie IIpakTuyeckue (micpp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoHn
1.1 u Ilepuonnueckas cucteMa XUMUYECKUX 11
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 15 |
' BEILIECTB
1.3 XHUMUYECKUE PEaKINU 24 1 3
Hroro no pazneny 50
Paznen 2. Heopranuueckasi xumusi
2.1 Hemeraminl 41 1 3
2.2 MerTamisl 33 1
Hroro no pazgeny 74
Pa3pen 3. XumMus 1 ;Ku3HbL
31 MeToabl IO3HAHUS B XUMUHU. XUMHA U 12
' SKU3Hb
Nroro no pazaeny 12
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 136 4 8




*‘?

o

:@omv\zomoww:o I CKperieHo
f

55 |
amb | ) IMCTOB

/, [TpouuTo,
- [evaThio




