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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma mo XMMHUHM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIokeHU «CTpaTterud pas3BuTUs BocnuTanus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XWMHUS Ha YPOBHE CpeJIHEro 00I11ero o0pa3oBaHusl 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTaiyy UX K OBICTPO MEHSIOIUMCS YCIIOBUSIM KM3HU B COLIMYME, a TaKkKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B  COOTBETCTBUM C  OCHOBOIOJATAIOIIMMU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: IMPUHLHUIOB CTPYKTYPUPOBAHUS W IOCIEN0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HTOTOBOM arrectalud B (OpME €IUHOTO0 TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



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

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

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

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMN
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 IPOrpaMMe MO XHUMHUHU TPEAyCMOTpPEHA
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 BapHaTHUBHOM COCTaBJISIOLIEH,
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
mudepeHIMpOBaHHOTO OO0YYEeHHUSI Ha YpPOBHE CpeaHero oobimiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEr0 Mpo(ecCHOHaIBLHOTO
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 IEPCIIEKTUBOMN MOCIETYIONIETO TOTYICHHSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCITUTAHUS W COIMAJIBLHOTO PAa3BUTHUS OOYy4aromUXcs, Ha (GOPMUPOBAHUE y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUM, YMEHHU paIlMOHATU3ANK y4eOHOTO Tpyla H
000OIIEHHBIX CHOCOOOB  JEATEIBHOCTH, WMEKIMNX MEXKIUCIUIUTMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisgonuMu peaMeTa « XUMUs» SIBISIOTCS — «OpraHudeckast XUMUS
n «O01mas u HeopraHudeckas XuMus». [Ipu onpeneneHny Moaxoa0B K 0TOOPY |
CTPYKTYPHOU OpraHW3aIMH COJEPIKaHMs ITHX KYpPCOB B IPOrpaMMeE IO XUMHUH 32
ocHOBY npuHAThl nonoxeHus @OI'OC COO o paznuuusx 0a30BOro
yriay0aEHHOr0 YpOBHEN U3YUEHHS MPEeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO U3Y4YEHHUs TMpeamera. JTa cUcTeMa
3HAHMM TOJy4YaeT OMNpeAeEHHOEe TEOPETHYECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YriayOJIEHHOM ypOBHE H3YUeHHUs TNpeaMmeTa obecredeHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS OOBEMAa B3HAHMH O XUMHUYCCKHX
dJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN Ha OCHOBE PACHIUPEHUS U YIIyOJeHMUsI
NPEJICTaBJICHUH O CTPOCHHUM BEIIECTBA, XMMHYCCKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS] XUMHUUYECKOW KMHETUKU
U TepMoauHamuku. W3yueHue mnepuoaudeckoro 3akoHa u llepuoaudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHur, a TakKe ¢ TOYKH 3pEeHHUS MEeXaHU3MOB e€ oOpaszoBaHusa. M3yueHue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannyeckoil XUMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOW CIIOCOOHOCTH
COEIMHEHUN yaenseTcs oco0oe BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX (D dekTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3oM Ha UX CTPYKTYpy U XapakTep JOIOJHEHHWA K oOImeld cucreme
MPEIMETHBIX 3HAHWHN) OKA3bIBAIOT BIUSHUE CMEXHBIC TIPeaIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeETa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHWe OyayT MMETh DJIIEMEHTHl y4eOHOTO MaTepuana mo oOmied xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHMSI, OOITHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3HMKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOIU3d, NPEACTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHMYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KIJIACCOB OpPraHUYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi H3YYEHHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

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

[Ipy u3ydyenun y4eOHOro mnpeameTa «XuUMHUS» Ha YIIIYOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTY Y€JIOBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJICHUM IPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

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



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJTIOYEBBIX HJICH W MPOOJEeM COBPEMEHHOW XUMUH, I OOBSICHCHHUS U
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

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

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npenMera «XUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTh
nmpuoOpeTarT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKHX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAaHMIO  HAa  OCHOBE  YCBOCHHS
0011IeueI0BeYeCKUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYCCKHUX
criocoOHocTel oOydarommxcs, (OpPMHpPOBAHHUE Yy HHUX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHHUW W HABBIKOB PAa3yMHOTO MPUPOJIOTIOIB30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MTOJIE3HOM SKOJOTMYE€CKOUN AEATEILHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeaHero oomiero obpasoBanus, coctapisger 102 gaca: B 10 kimacce — 68
gacoB (2 yaca B Hezenmo), B 11 kimacce — 34 yaca (1 gac B HeJIewo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM 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
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
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
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

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

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTase yriaepoaa, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



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

Haxoxnenue B npupone. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE AJIKAaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl 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-) wuzomepus. Dusnyeckue CBONUCTBA 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 ankaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psan ankuHOB, 001mast Gopmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUA. KHCIOTHBIE CBOMCTBA aJIKMHOB, UMEIOIINX KOHUEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensomna. IlpencraBmenne 00 OpPUEHTUPYIOIMIEM JIEWCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATUYECKHUX YIIJIEBOIOPO/IOB.

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



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE 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
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJICHCTBHE alleTUICHA 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 M PE3WHBI, MOJCIUPOBAHUE MOJIEKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccuukanusa. Dusmdeckue CBONCTBA  MPEACIIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHas peakuysi Ha OJTHOATOMHBIE CHUPTHL. [[elicTBHE 3TaHOJa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3Gupsl, HOMEHKIATYpa U U30MEPHSL.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cnupThl. JleficTBUe Ha opraHu3M uenoBeka. CrocoObl MOJyYEeHUS] U MPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKY/Ibl, B3aUMHOE BJIUSHUE TUJIPOKCOTPYIIBI U
O6en3onbHOTO simpa. Pusmdueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XUMHUUYECKHX
cBoiicTB (enona. KauectBeHHble peakuuu Ha (eHos. TokcuyHOCTH (eHona.
KapOoHunbHble COEMHEHUSI — albJeruAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE



KapOOHUJILHON Tpynmbl. ['OMONOTrHYECKUEe psANbl albJIETU0OB U KETOHOB, 0OIIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3NUECKHE CBOWCTBA ajbJECTUI0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJIOB M  KETOHOB:  pPEaKIUu
npucoenrHeHus. OKUCIEHNE ANIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJIbJICTHU/IBI.
Cnioco0bl OJTy4eHUs! ¥ IPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u HomeHkIaTypa. duznueckue CBOMCTBa
OJTHOOCHOBHBIX MPEJICIbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA: KHUCIOTHBIE CBOMCTRA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKana.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX d(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/E6AS,
JUHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHUS U MPUMEHEHNE KapOOHOBBIX KUCTIOT.

Cnoxueie 23¢upsl. ['omonoruueckuii psa, oOmas Qopmyna, uzoMepus H
HOMEHKJaTypa. PU3MUECKHEe U XUMHUUYECKHE CBOWCTBA: THUJPOJU3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsl. Ctpoenue, Gpuznueckue 1 XUMUUECKHE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION U 11esIouHoN cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COJEPIKAIIUX OCTATKU
HENPEACIBbHBIX )KUPHBIX KUCIOT. JKUpPHI B IpUpOAE.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
¥ Toyimcaxapuabl). MoHocaxapuasl: TJOK03a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcupudosa. Ou3ndeckue CBOMCTBA M HaXOXJIeHHE B mpupoje. PoTocuHTes.
XUMHYECKUE CBOVMCTBA TJIFOKO3bI: PEAKIIMU C YYACTHUEM CIIMPTOBBIX U AJIbJACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIIOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHnu3Ma. Jlucaxapuael: caxapo3a, MaIbTO3a U
JakTo3a. BoccranaBiuBaronye 1 HEBOCCTaHABIMBAIOIIME aucaxapubl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IJIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJIEKYJ Kpaxmaya, TJIMKOTeHa W
HeJUTI0S03bl.  DU3MYECKHWE CBOMCTBA Kpaxmalia W IEJUII0JI03bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIM3, KAYeCTBEHHAas pEakius ¢ HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUTIOJIO3BI: THAPOJIN3, MONydeHHe 3GUpOoB eioo3bl. [loHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHUS BEIIECTB W WX TMPEBpaAILICHUM:
PacTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3AaMMO/JICCTBUE 3TAHOJIA C HATPUEM,
OKHMCJIEHHE 3TWJIOBOI'O CIHUPTa B aJbJETH] HAa pacKaJ€HHOW MEIHOW MPOBOJIOKE,



OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUATIOB), KAaYECTBEHHBIE PEAKLUMUU Ha albJeruibl (C THAPOKCUIOM
nuammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums ramiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiicteue
Kpaxmayua ¢ MOJIOM, pelIeHHe SKCIEPUMEHTAIbHBIX 3a7a4 1no teMaMm «CrupTsl U
(denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE 3PUPBD».

A3oTcoJep:Kaniue OpranHndeckue coeJuHeHusl.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anudpaTUUecKue W apoOMaTHYECKHE;, TMEepPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue momekyn, oOmas gopmyia, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX AMUHOB C a30THCTOM KHUCIOTOM.
Conu aJIKuIaMMOHHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3anuMHOe BiMsIHUE TPyNI aTOMOB B MoJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KauyecTBeHHble peakiuu Ha aHuiauH. CrocoOsbl
NOJIyYeHUs M TpuUMeHeHue anudatuyeckux amuHOB. [lonmydenue aHwnmMHa Wu3
HUTPOOEH30IA.

AmMuHOKucnoTel. HomeHknarypa u nzomepusi. OTaenbHble TPEACTABUTENIN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBONCTBA AMUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUM, O00pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mpuponnsle monumepsl. llepBuyHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIH3, JICHATYpAIHS,
KayeCTBEHHBIE PEaKINK Ha OEJIKU.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKH, pEIIEHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJIEKYIApHast
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJIMMEPU3ALIMS U TTOJTUKOHICHCALIUS.



[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noNMdTHICHTepeTanaT). Y THin3anus U nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHBIH KayuyK, CUHTETUYECKHE KaydyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIlPOH U JIaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HA4YCHUS (Tedon, KeBJap,
AIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB, pEIICHUE OSKCIEPUMEHTAIBHBIX 3a7ady 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoiiekyaspHord (OpMysibl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJICHUE
MOJICKYJISIDHOM  (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs 10 Mmacce (00BEMY)
POJIYKTOB CTOpaHus, MO KOJUYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HA OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHHUS, OMpEeJeTeHNe MOJIM BbIXOJa MPOAYKTa PEaKIUU OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHBIX TIOHATHM, Tak ¥ TOHATHH, TPHUHATHIX B OTIEIBHBIX TMpeIMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, arToM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
OPHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorus: kieTrka, opraHu3M, OJKocucTtema, Ouocdepa, MeTab0IU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
doTtocuHTEe3, bIXaHWE, OCJKW, YIJICBOABL, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
(dbepMeHTHI.

I'eorpadus: nosie3Hbie UCKOMaeMbie, TOILIUBO.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIIKUE CPCACTBA, MaTCpHAJIbl N3 UCKYCCTBCHHBIX U CHUHTCTUYCCKNX BOJIOKOH.

11 KVIACC

OBIIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHA4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC 4YKCJIAa. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIeCcKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONEeKTpOHHbIE KOHPUTYpaAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JJICKTPOHHBIC KOH(UTYpAIIMH HUOHOB.
DIEKTPOOTPUIATEIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3p nepuoandeckoro 3akoHa u Ilepumoandeckoil cuctemMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEepHojJaM. 3HAYeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3U: OOMEHHBIN H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBSI3U. [[0IspHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICCTBUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JHUTaHIbl. 3HAYECHUE KOMIUICKCHBIX COCTUHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XUMUHU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  [HIIbI
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PacCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJEIbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM NpPHU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUECKUX PEaKIIHi.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAsl, HEWUTpasbHas,
mienouHas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUSS M BOCCTaHOBJICHWUSI.
Baxneiimue OKUCIUTENM W BOCCTAaHOBUTENIU. MeTOa dJIEKTpOHHOro OalnaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl pPacTBOPOB C IOMOIIBI0 MHIWKATOPOB, M3YUYEHHUE BIUSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemeraimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUEC
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUs HEMETA/UIOB (Ha IMpUMepe KHUCIOpOJa, CEpPHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MAPHUIBI.
TonaruBHBIEC 3JIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIC CITOCOOBI MOTYUCHHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U IEPOKCUIBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeneHnune cepol U €€ COEAUHEHNM.

Azor. HaxoxaeHue B HpUpoAe, CIOCOOBI MONY4YEHHs, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MONy4YeHUs, (PU3HUECKUE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUUYECKHE CBOWCTBAa TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
coJii. AKTUBHPOBAHHBIN yroib, afcopOuus. DymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 0Opa30BAaHHBIX YIJIEPOJOM, M €T0
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumu4deckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoandeckoil cucreMe XUMUYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrHUs, MAPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cuUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuit u kammii: monmydeHue, QU3NUECKUE W
XUMUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCUHEHU.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
JXKécTkocTh BOABI U CITOCOOKI €€ YCTpaHCHHS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OO0mast xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

duU3nueCcKue M XMMHUYECKME CBOMCTBA MapraHiia M €ro COEIUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xxenesa(lll). [TonyueHue u mpuMeHeHHUE Kee3a
Y €ro CILJIABOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIa ¥ TUJPOKCHUIA IIMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [IprmeHneHune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTalpl W CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKNE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJAECHCTBHE TUAPOKCUIOB aJOMUHUS M IMHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B oGecriedeH yCTOWYMBOTO pa3BUTHUS yeioBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3allui XMMUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
CIIOCOOBI MOYYSHHUST BAKHEHIITNX BEIIESCTB (HA MPUMEpPE MPOM3BOJCTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€e30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MEQULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mnapdromepHeie cpeacTtBa. beitoBas xumus. Ilpasuia
0e30MacHOr0 MCMOJb30BAHMS MPENaparoB OBITOBOW XUMUU B TIOBCEAHEBHOM
KU3HHU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCeTOH).

XuMHS B CeNIbCKOM X03sicTBe. OpraHM4ecKue 1 MUHEPAJIbHbIE Y100pEHUSI.

CoBpeMeHHBIE KOHCTPYKLIHMOHHBIE MaTe€pUalibl, KPACKH, CTEKJIO, KEpPAMHUKA.
Marepuansl 11 5ekTpoHuky. HanotexHonoruu.

PacuétHnie 3agaun.

Pacuéthi: Macchl BemniecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEaklUU BEIECTB,
Macchl (00bEMa, KOJNIMYECTBAa BEIEeCTBa) MPOAYKTOB PpEAKIUH, €CIH OJIHO U3
BEIIECTB MMEET MpUMeEcH, Macchl (00bEMa, KONMYECTBA BEILECTBA) MPOJYKTa
peaKkLnM, €CIM OJHO M3 BEUIECTB JaHO B BHJE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM pPAaCTBOPEHHOIO BEIIECTBA, MAacCCOBOW [JOJU U MOJIIPHOU
KOHIICHTpPALlMM BEILIECTBA B pPAacTBOPE, JOJM BbIXOAA IMPOAYKTA PpPEAKLUU OT
TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszamuss  MeXnpeaIMETHBIX  CBsI3€l  NpuU  M3ydyeHHMM oOwmed u
HeopraHu4ecko XxuMuu B 11 Kilacce ocyIecTBisIeTcs 4epe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK U MOHATHH, MPUHSITHIX B OTAEIBHBIX
[IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1ue ecTecTBEHHO-HAyUHbIe NIOHATUSA: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3a,
TEOpHsi, 3aKOH, aHaJu3, CHUHTE3, Kiaccu(uKalus, NepUOAUYHOCTb, HAOIIOEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJIEIUPOBAHUE.

®usuka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, HUOH, U30TOIIBI, PAJTHOAKTUBHOCTb, MOJIEKYJIA, DJHEPIETUYECKUN YPOBEHbD,
BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSIHME BEIECTBAa, HACaJbHBIA Ta3,
(¢u3nyeckue BeTNIUHbBI, €AMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
U MHUKPODJIEMEHTBI, O€JIKH, KUPBI, YTIIE€BOIbI, HYKICUHOBBIE KUCIIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK SJHEPIUU B DKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHOoIorHusA: XUMHYECKass IMPOMBIIIJIEHHOCTh, METAJLTYPrUs, CTPOUTEIbHbIE
MaTepHUallbl, CEIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, NMUIIEBASI IMPOMBIIIECHHOCTD,
dapmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, [IPOU3BOACTBO KOCMETUYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpPHATOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C 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, CAMOCTOSTEILHOCTU U CAMOOIIPEAEIEHUIO; HATMUYNE MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

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

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHUS» OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IPABOMIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
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 OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

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



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMU SIBIICHUS MU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJIbTYPHI 310POBbS:

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

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOM ACATEILHOCTH;

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

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO KJlacca, 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 HMHAMBUIYAIBHOM TpaeKTOPUU
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOJONOIB30BaAHNUS;

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYXKaroIeM MUpPE KaK O €IUHCTBE MPHUPOJbI U 4YeJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KyJNbTYpPhl, B PEHICHUH TI00aIbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHIIHOCTH METOJIOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAHHBIEC 3aKIIOUECHUS 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 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

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

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa MU CHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpCAJbHbIC yueOHBbIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBUA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

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 MTO3HAHUS.

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 eé 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 IOUCKOBBIX 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: TPUMEHITh MEXKIpeaAMeTHbIe ((QU3uvecKkue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATIISITHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ IHAJIOTa U/ WU
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alu yueOHOTro MpoeKkTa, U (OopMyJIUpOBATh BHIBOJIBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIENOBAHUU IYTEM COIJIACOBAaHUS IO3ULUMUA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC NCHCTBHS:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITH CBOINO TO3HABATEIbHYIO
NEATENbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEPE
HEOOXOAMMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alTOpUTM JEUCTBUN TMpH
BBITIOJIHCHUW YYEOHBIX M HCCIIEIOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX pelieHuss ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajiu3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUHU Ha YTIyOIEHHOM
ypOBHE Ha YPOBHE CpEAHEro OO0IIero oOpa3oBaHUsS BKIIOYAIOT CrenudUUecKue
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIC 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMN U MPEOOPa30BAaHUIO 3HAHUM, BUIIBI EATEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUA M MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE€ B PEaJIbHbIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMHKEl. B
oporpaMMe€ IO XHMHUHU TMPEIMETHBbIE pPE3yJbTaThl MPEACTABIEHbI IO T0JaM
M3y4CHUSL.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHuyeckas XuMUS»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BHUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHUECKON, YHEPTETUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHUAJOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieueHU U palrOHAIBLHOTO
MPUPOJIONONIB30BAHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYyJIbTYpbI



YeJIOBEKa, a TaKKe OKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraOIINE NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, JIPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus aTOMHBIX OpOWTanedl, HOH, MOJEKYyIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIAEPOAHBINA CKENET, (yHKIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M NPOCTPAHCTBEHHas (reomMeTpuueckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHCIIOPOJI- U a30TCOJEPIKAILNE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS
U TpEeBpallleHUs] HSHEPrud MpU XUMHYECKUX pPEaKlusaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SIBIICHHI; NIPEACTABICHUS
O MEXaHM3MaxX XMMHUYECKUX pPEaKLMM, TEPMOAUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIEKyJIaxX (MHAYKTUBHBIA M Me30MepHbIN 3¢ ¢dekThl, opueHTanTsl | u Il pona);
(pakTOJIOTMYECKUE CBEACHUSA O CBOMCTBAaX, COCTaBe, MOJYyYEHUH M O€3011acCHOM
UCTOJIb30BaHUM Ba)XKHEHWIINX OPraHUYECKUX BELIECTB B OBITY M HPAKTUYECKOM
JESTeNbHOCTH ~ 4YEJOBEKa, OOLIMX  HAy4yHBIX MNPUHIUINAX  XUMHUYECKOTO
IPOU3BOJICTBA (Ha MPUMEPE MTPOU3BOJCTBA METaHOJA, IepepadOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOIUME IOHATUA IIPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY JUIS COCTABJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (HOPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBJIATh YPABHECHHsI XMMHMYECKHX PEAKIMM M PACKPBIBATh MX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBIICHUSA
ANIEKTPOHHOTO OajlaHca »JTUX peaklUHid, peakuuid HOHHOro OoOMEeHa NyTEM
COCTaBJICHUS UX ITOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3rOTaBIMBATh MOJAEIHM MOJIEKYJI OPTAHUYECKHUX BEIIECTB ISl WILTIOCTPALUU
MX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHHUMW: yCTaHABIMBATh MPUHAIICKHOCTh W3YUEHHBIX
OPraHWYECKUX BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIaccy/Tpynne COEIUHEHWH, JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOI
Homenknarype (IUPAC) u mpuBonuTh TpUBHAIBHBIE Ha3BaHUS MJIA OTACIbHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHUJICH, alleTHIICH, TOIYOJI, TJIUICPHUH,
ATWICHIJIMKONb, (EeHOJ, (GopMaabACTHU/l, alleTalbJCTH I, alleTOH, MypaBbUHAs
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTeapUHOBAs, OJICMHOBAsS, MATbMUTHHOBAS KUCJIOTHI,
TJIMIWAH, aJaHuH, MalbTo3a, (PyKTO3a, aHWIMH, JTUBHHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIUHCHUAX (KOBaJICHTHAs W WOHHAas CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytiepoBa st 00bSICHEHUS 3aBUCHMOCTH CBOWMCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABUTENICH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, aJIKaJIMCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AaJbJECTUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, IH- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKJIY  HUMH  yYpaBHEHUSMH
COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUH C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh Ha KOHKPETHBIX IPUMEpPaX
XapaKTep 3aBUCHMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIMHEHUHN OT
KpPaTHOCTH Y THIIA KOBAJCHTHOM CBS3H (G- M T-CBSI3M ), B3AUMHOTO BIIUSIHHS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHUE TPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHM O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,
CUCTEMaTH3allUI0, BBISABICHUE MPUYMHHO-CIICJCTBEHHBIX CBA3CH — IJIST M3YUYCHHS
CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIINM;



c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: Pacu€Thl MO HAXOXKICHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIIEHUBATH
C TMO3UIMK  DKOJOTMYECKOHW  O0€30MacHOCTH  MOCJEACTBUS  OBITOBOW U
IIPOU3BOJCTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEIIECTB, UCIOIL30BaTh MOJYYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUI
poOJieM B CUTYaIHSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUI OSKCIEPUMEHT (TOJIydYeHHEe M HW3Y4YeHHE CBOWCTB OPraHHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAJIbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMpaBuUI
6e3omacHoro oOpalieHusi ¢ BEIIeCTBAMU U JIA0OPATOPHBIM OO0OpPYAOBAHHEM,
dbopMynupoBaTh 1€Nib HUCCIENOBaHUA, TNPEJICTaBISATh B pazIu4yHON ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIOIaTh MpaBHUiIa SKOJIOTHYECKU 11€JIeCO00Pa3HOT0 MOBEICHHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIEJAX COXPAHEHUS CBOETO 3[0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKHUX BEIIECTB, MOHUMAas cMbIch moka3zaresns [1JIK;

aHAJM3UPOBATH 1€JIECO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh YMEHUMW: OCYIIECTBISITh IIEJICHAMPABICHHBINA TOUCK
XUMUYECKOW MHPOPMALIUU B Pa3IMYHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHATM3UPOBATh XUMHYECKYIO WH(MOpMAINIO, mepepadbaTeiBaTh €€ M UCIOIb30BaTh

B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3agadeH.
11 KJIIACC



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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJIIEHUM NPUPOABI, O MECTE U 3HAUYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHHH PAllMOHAIBHOTO MPUPOAOINOIL30BaHUSA, B
dbopMuUpOBaHUM MUPOBO33PEHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOMOJIArarOlIUe TOHATUS — XUMHYECKHM OJJIEMEHT, aToM, SApPO aroMma,
M30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpPOUTAIIH, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alius aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa,  BAJIEHTHOCTb, JJEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYecKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PEIIETKA, XHUMHUYECKAash PEeaKIus, pacTBOp, OJIIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs JUCCOLMALMs, CTEIEHb JIHUCCOLMALNH,
BOJIOPOJIHBIM MOKa3aTelb, OKHCIUTEIh, BOCCTAHOBHUTENb, TEIIOBOU 3ddexT
XUMHUYECKOU PEaKLUH, CKOPOCTh XUMMUUYECKON PEaKLMHU, XUMHUUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCOLMALNU, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
[IPEBPAILICHUS] SHEPIUM MPU XMMHUYECKUX PEAKLMAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JICHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IIOHUMaHUS
IPUYMHHOCTH U CHUCTEMHOCTH  XUMHYECKHX  SIBJICHUM;  COBPEMEHHBIE
NPENCTAaBICHUS. O CTPOCHHUM BELIECTBA HA ATOMHOM, WOHHO-MOJIEKYJIIDHOM U
HAJMOJICKYJISIDHOM  YPOBHSX; IPEACTABICHUA O MEXaHU3MaX XUMHUUYECKUX
peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTIX  MX
MIPOTEKAaHUsl, O XWUMHUYECKOM DPAaBHOBECUH, PACTBOpPAX U JIUCIIEPCHBIX CHUCTEMAX;
(akTONOTHYEeCKNE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
MCITOJIb30BAaHUM BKHEUIINX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTUYECCKOM
NEATeNIbHOCTH  YeJOBEKa, OOIMX  HAyYHBIX MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHBIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUSA IIPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHU;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMYyJd BELWIECTB M  YpPaBHEHUH XHMHUUYECKHX  pEaKLuH,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAs), THUI KPUCTALIMYECKOM PEmIETKU
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;

chOpMUPOBAHHOCTb  yYMEHUW:  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); CaMOCTOSITEIbHO BBRIOMPATh OCHOBAHUS M KPUTEPUH JJIs KiIacCUBUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

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

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh 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 U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMsSI CBOWMCTB XMMHUYECKHX DJIEMEHTOB M HUX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

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

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  peakuud  THUAPOIW3a;  peakuuu
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHUMHYECKOW pPEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO TMOJIYYEHUSI 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 TPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MO/JISIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U IS OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIONIUX MECTO B TMPHUPOJE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
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
onpeIeIEHHOM MAacCOBOM JI0JIel pacTBOPEHHOTO BEIECTBA WIIM JIAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOI'O COCTaBa HEOPTAHMYECKUX BELIECTB, OMpPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOINbI0 HWHIWKATOPOB, H3YyYEHUE BIMSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOI0IeHneM TMpaBuil OE30MacHOT0 OOpalIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKOM
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUY B PA3IMUHBIX UCTOUHMKAX (Hay4yHas U yueOHO-HaydHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHUH C TOCTaBJICHHON y4eOHOMU 3ajaueH.
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Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 9
2.2 Mertanibl 6 1
Hroro mo pazgeny 15
Paznena 3. XuMus 1 ;KU3HL
31 Mertoibl T03HaHUSA B XUMUU. XUMUS U 6 1
KU3Hb
Utoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMeT u 3Ha4eHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNE O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIE BO3MOXXHOCTH aTOMa yriepo/ia

Teopus cTpoeHust OpraHU4eCKUX
coenquuenuit A. M. bytneposa

Bunel usomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS.

[IpencraBnenue o kmaccuukanuu u
cucrematryeckass Homenkiaarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

AJIKaHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmMyna, HOMEHKIIATypa U U30MEepus,
ANIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

du3znyecKue U XMuMHYECKHE CBOMCTBA
aJIKaHOB

Haxoxnenue ankaHoB B npupoje. CriocoObt
MOJYy4YEHUS U IPUMEHEHUE aJIKaHOB




[uknoankanel: oomast popmyna,
HOMEHKJIaTypa U U30Mepusi, 0COOCHHOCTH
CTPOEHUS U XMMUYECKUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMCHCHUC

10

Pemienne pacy€THBIX 3a/1a4 Ha ONPEICIICHHUE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIIECTBA I10 MAaCCOBBIM A0JISIM aTOMOB
DJIEMEHTOB, BXOISIIMX B €T0 COCTAaB.
Cucrematu3anusa 1 0000IIeHe 3HaHUH 110
TEME

11

AJIKEHBI: TOMOJIOTHUECKHH psiJl, 001as
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHasi ¥ IUC-TPAHC-U30MEPHUSI
aJIKCHOB

12

dusnyeckue U XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBA

13

CriocoObl MosTydyeHus: ¥ IpUMEHEHUe
AJIKCHOB

14

[IpakTuueckast padota Ne 1 mo teme
"[lostydeHue 3TUICHA U U3yYEHUE €ro
CBOMCTB"

15

Pemenne pacu€THbIX 33724 HA ONpe/IeTICHHE
MOJIEKYISIpHOHM (hOpPMYIIbI OPraHU4eCKOTro
BEIECTBA

16

AJKaJueHbl: CONpPsDKEHHBIE,
U30JIMPOBaHHbIE, KyMYJINPOBaHHBIE.
Oco0eHHOCTHU 3IEKTPOHHOTO CTPOEHUS




CrniocoObI mosryyeHHs U IpUMEHEHNE

17
AIKaJNECHOB
AJIKUHBI: TOMOJIOTUYECKHIA Psifl, 00Ias

18 dbopmyIia, HOMEHKIIATypa, JICKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
¢bu3nveckne CBOWCTBA
ApeHBI: TOMOJIOTHYECKUH psifl, 001Ias
dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U

19 MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
OeH30J1a ¥ TOJTyoJ1a, UX GU3NYECKUE
CBOICTBa

20 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN
3aMenIeHus

21 Oco0eHHOCTH XUMHYECKUX CBOWCTB
TOJIyoJa

22 CrocoOsl MoTy4eHus: 1 IPUMEHEHNE apEHOB

93 ['enetnyeckas CBsA3b MEXIY PA3IUYHBIMU
KJIaccaMH YIJIeBOJOPOJIOB

24 CucreMaruzanys 1 0000I1IeHEe 3HAHUI IO
pazaeny "YrieBoaoposr"

o5 KounTtponbHas pabota o teme
"Yraesoaopoab"

26 [Ipuponausiii raz. [lomyrabie HEQTSIHBIC
rasbl

97 KaMeHHBI# yroib v MPOyKTHI €ro
nepepaboTKH

98 HedTp u criocobrb1 e€ mepepaboTKH.

[IpuMeHeHne TPOAYKTOB NepepadoTKU




HeTH

29

[IpenenpHbIE OTHOATOMHBIEC CIIUPTHI:
TOMOJIOTUYECKHUM psl, oOmias hopmyna,
CTPOCHHUE MOJIEKYJI, H30MEpPHS,
HOMEHKJIATypa, KIacCHu(pHUKaIus,
¢bu3nveckne CBOWCTBA

30

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

31

CriocoObl nosTyuyeHus: U IpUMEHEHUe
OJTHOATOMHBIX CITHPTOB

32

[IpocTeie aupsl: HOMEHKIATYpa U
n30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHYECKNX CBOMCTB

33

MHOTr0aTOMHBIE CITUPTHI: ATHJICHTITUKOJIb U
TJIMIEPUH, UX PU3NUECKHE U XUMUUYECKHE
CBOMCTBA

34

@DeHoI: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHEe
cBolicTBa. TOKCHYHOCTH heHOoIa

35

ANbJIEruibl U KETOHBI: 2JIEKTPOHHOE
CTpOeHUE KapOOHUIILHOU TPYIIIHI;
TOMOJIOTHYECKHE Psifibl, 001mas hopmyia,
M30MepHs U HOMEHKJIaTypa

36

Peakumu okuciaeHUs U KaUeCTBEHHBIC
PCaKuuu ajJlbJACTUI0B U KCTOHOB

37

CnocoObl MOJIY4YCHUS AJIbACTUI0B U
KCTOHOB

38

OJIHOOCHOBHLIC MMpEaACIIbHBIC Kap6OHOBBIe
KHUCJIOTHI, 0COOCHHOCTHU CTPOCHUSA UX




MOJIEKYIT

39

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOOCHOBHBIX KApOOHOBBIX KUCIIOT

40

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

41

Oco0eHHOCTH CBOICTB: HEMPEAEIbHbIX U
apoMaTH4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucinot. [IpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT

42

CriocoObl mosTyueHus: U IpUMeHEeHUe
KapOOHOBBIX KHUCJIOT

43

CrnoxHbIe Y(OUPBI: TOMOJIOTHYECKUH P,
obmas Gopmyrna, uzoMepus u
HOMEHKJIaTypa

44

Pemenne pacu€THbIX 3a7a4: M0 YpaBHEHUIO
XMUMHYECKOHN peaKluu, Ha OIpeJieIeHHe
MOJIEKYISIpHOHM (OpMYJIIbl OPraHUUEeCKOro
BEIECTBA

45

[Ipaktuueckas paborta Ne 2. Pemenue
AKCTIIEPUMEHTAIBHBIX 33124 110 TEMe
"KapOoHOBBIE KUCIOTHI"

46

Kupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

47

Oco0GeHHOCTH CBOMCTB JKUPOB,
COJIepIKaIUX OCTaTKU HETpeaeTbHBIX
KUPHBIX KUCIIOT. JKUpHI B mpupoae




48

MpLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, nX Motolee aeictue. Ilonstue o
cuHTeTHYeCKUX Motouux cpeactrax (CMC)

49

OO6mast XxapakTepuCTUKA YTIIEBOJIOB U
KJaccu(uKanys yriaeBo10B (MOHO-, IH- U
MIOJIMCAXapH/Ibl)

50

Momnocaxapupl: pU3nIeCcKre CBOMCTBA U
HaxOXXIECHNUE B IIPUPOIE

51

[IpumeHeHue rioKo3bl, €€ 3HaUeHHE B
KU3ZHEJESATEIbHOCTH OpraHu3Ma

52

Jlucaxapu/ipl: caxapo3a, MajbT03a U
nakro3a. HaxoxneHnue B npupoe u
MIpUMEHEHHE JrcaxapuioB

53

[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYII,
(uznueckue 1 XuMUYEeCKHe CBOWCTBA,
MIPUMEHEHHE

54

ITousatue 06 HCKYCCTBCHHEBIX BOJIOKHAX

55

AMUHBL: KTacCU(pUKAIHS, CTPOCHUE
MOJIEKYJI, 00111asi popMyJia, U30Mepus,
HOMEHKJIaTypa ¥ (PU3HUECKUE CBOICTBA

56

AnnnmH: CTPOCHUC aHWJIMHA, 0COOEHHOCTH
XUMHYECKUX CBOWCTB aHHMJIMHA

57

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepusi, pusnveckre CBONCTBA.
OtnenbHbIE IPEACTABUTENN O-:AaMUHOKHUCIIOT

58

XHUMHYECKHE CBOMCTBA AMHUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHUCIIOT.
CuHres u ruapoOJIn3 IICITHI0B




benku kak npupoAHbIE IOJIUMEDPHI;

59 1
CTPYKTYpPBI OCIIKOB

60 XUMHUYECKHE CBOMCTBA OCIKOB 1
A30TCOIepIKaIe TeTePOITUKINICCKHIE

61 coenuHeHus. HyKIeMHOBBIE KUCIIOTHI: 1
COCTaB, CTPOCHUE U OMOJIOTUYECKAsl POJTb
[Tpaktudeckas padora Ne 3. Pemenune

62 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME 1
"Pacrio3HaBaHre OpraHMYeCcKuxX
coenuHeHni"

63 O060011eHre U crucTeMaTu3alysa MaTepusa
M0 KypCy OpraHM4eCKO XUMHH

64 Hrorosas koHTposbHAsA paboTa 1o Teme 1
OCHOBHBIE TIOHSATHS XUMHUHU

65 BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1 1
METO/IbI UX CHHTE3a — MOJUMEPHU3ALIUS U
MTOJIMKOHICHCAITHS
BosokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,

66 cunrernyeckue. [lonumepsl crienuaibHOTO 1
Ha3HAYCHMS
O060011eHNe U CHCTeMAaTHU3alUs U3Y4eHHOTO

67 Marepuaia 1o TeMe 1
"BbICOKOMOJIEKYIISIPHBIE COEAUHEHUS "

68 Uroru rona. 1

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBO 4acoB

KonTpoJububie
Bcero P
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

AToM. XUMHUYECKHM 2JIEMEHT. DJIEKTPOHHAs
KOH(uUTrypauus aToMoB.

[Tepuonnueckuii 3aKOH U EPUOIAYECKAS
cucTeMa XUMHYeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTHIX M CJIOKHBIX BEUIECTB M0 TPyIIaM 1
nepuoam

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI, MEXaHU3MbI OOpa30BaHMUsI.
Bonoponnas cBsi3b.

BanenTHOCTS M BaJICHTHBIC BO3MOKHOCTH
aTOMOB. BHCKTpOOTpI/IHaTCJ'IBHOCTB.
CreneHb OKHCIICHHS.

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTunHBIC M KOJIJIOUIHEIC PacCTBOPHIL.
MaccoBas [0 BellecTBa B pacTBope.

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COCIVMHEHUM.
I'enernueckas CBsA3b HEOPraHMYECKUX




BCIUICCTB, pA3JIMYHBIX KJIACCOB.

Knaccugukamms XuMHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHNS SJHEPTUU IIPH
XUMUYECKUX PEAKLUSAX.

CKOpOCTh XMMHUECKOM peaklnu, e€
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
XHWMHUYECKOE paBHOBECUE

10

[IpakTnueckas pabora Nel «Bnusinue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN».

11

DNEeKTPOTUTHUYECKAS TUCCOIHAIINS.
[MoustiTre o BogopoHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'aaponn3 opraHunvYecKux U HEOPraHUIECKUX
BEIIECTB.

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJICH.

13

KountponsHas pabota no paszaeny
«TeopeTndyeckre OCHOBBI XUMHUM.

14

ITonoxxenue mMeTasiioB B HepHOHHqCCKOﬁ
CHUCTEMC XUMHNYCCKUX 5JICMCHTOB. O6H_II/IG
(I)I/ISI/ILIGCKI/IC CBOMCTBa METAJLIIOB.

15

CnnaBbl METaJIOB. 9HeKTp0XHMI/I‘IeCKI/Iﬁ
pax HaHpH)KCHI/II\/’I MCTAaJlJIOB.

16

XMUMHYECKHE CBOMCTBA Ba)KHEUIIINX




METAJUIOB (HATpUH, Kalui, KaabluH,
MarHuii, aJlOMUHUIN) U UX COEIUHEHUN.

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COCIMHECHHH.

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKeje3a U UX
COECIUHEHUM.

19

[IpaxTnueckas padbota Ne2 «Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4 10 TEME
«MertamibD.

20

HeMeTa.]'IJ'IBI, HUX IIOJIOKCHHUC B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
OCOOEHHOCTH CTPOEHUS aTOMOB.

21

DuU3NYECKNE U XUMUYECKUE CBOMCTBA
HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (Ha
npuMepe Kuciopoaa, cepol, pochopa u
yTIIepo/ia).

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBHI,
dbocdopa u yriepoa).

23

XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COECIUHEHUM.

24

XUMUYECKUE CBOMCTBA yIiiepoia, KpeMHUS
U UX COEOUHEHUN.

25

[IpumeHeHne BaXKHEUIIINX HEMETAIIOB M UX
COEIMHEHUI.

26

O060011eHNEe U CUCTEMATH3ALMS H3YYEHHOTO
Marepuana. BeraucieHus no ypaBHeHUAM
XUMHUUYECKHX PEaKIU U TEPMOXUMHUYECKIE




pacyersl.

[Ipaktuyeckas padora Ne 3. Pemenue

27 JKCIIEpUMEHTAIIBHBIX 3a1a4 10 TEME 1
"HemeTamasr"

08 KonTposnsHas paboTa o temam 1
«Metamiey, «Hemeramisy.

29 Heopranudeckne n opraHMdeCcKrue KUCIOTHI 1
1 OCHOBAHHUSI.
Ponb xumuu B oOecrieueHun
IKOJIOTHYECKOM, SHEPreTHICCKON U

30 MUIIEBON O€30TTaCHOCTH, Pa3BUTHHU 1
MenunuHbl. [IpencraBienns 006 o0mux
HAyYHBIX TIPUHINATIAX POMBIIICHHOTO
MOJTyYCHUST BAXKHEHUIIINX BEIIECTB.

31-32 Hrorosas kouTpossHas padorta (BIIP) 2

33 AHanIu3 UTOTOBOM KOHTPOJIBHOU PabOTHI. 1

34 XuMus 1 3I0pOBbE YesnoBeka. YenoBek B 1
MHpPE BEIIECTB U MaTEpUAJIOB.

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

o Xuwmus, 10 xnacc / I'abpuensia O.C., OctpoymoB WU.I"., Cnaakos C.A.,
JIéskun A.H., AxuronepHoe obmiectBo «M3narensctBo «lIpocBenienue»
* Xumus, 11 xnacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH

A.H., Akimmonepnoe o6uiectBo «M3narensctBo «lIpocBernienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumus (6a30BbIil ypoBeHb). Peanuzamus 00pa3oBaHus: METOUYECKOE TOCOOHE
st yautens/ Kasepuna A. A., [Tuuyruna I'. B.; nox pea. I'. B. Iluuyrunoit. M.:

®OI'BHY "UHctutyT cTpateruu pa3Butus oopazoBanus PAO", 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://edsoo.ru/rabochie-programmy/
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