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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM 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 PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTaiyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe 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  OCHOBOMOJATaIOIIMMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCS CJIEAYIOIINE, BBIMOTHSEMBbIE MPOrpaMMON IO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peaau3alusi KOTOpoill obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTYpUpPOBaHUWE €ro IO KjaccaMm, 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 JIOTMKH TOCTPOEHHS Kypca, BHYTPHUIIPEAMETHBIX 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
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHOHM 0OpazoBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

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

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOYYEeHHUSI Ha YpPOBHE CpeIHero obmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPEIHET0 Mpo(deccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCIIE C IEPCTIEKTUBOM MOCIETYIOIIETO TOTYICHHUS] XUMUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MPOrpaMMBl CpeaHEro ooOImero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
MHTEJUIEKTYaJbHbIX YMEHUH,

YMEHUI palnuMoHaIW3aluyd y4eOHOro TpyAa M OOOOHIEHHBIX CHOCOOOB
NEeATeNIbHOCTH, UMEIOIIUX MEXKAUCIUIUIMHAPHBIN, XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Yy4YeHHMs MpeaMera. ITa cucTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha YriayOJIEHHOM ypOBHE H3YUeHHUs TNpeaMmeTa obecredeHa
BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIWYEHUS OO0BEMA 3HAHUW O XUMHUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XMMHUYECKONW KUHETUKHU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBl XMMHYECKUX HJIEMEHTOB Oa3HpyeTcsi Ha COBPEMEHHBIX MEXaHMYECKHX
NPEJICTABIICHUSAX O CTPOEHUU aTOMa. XUMHUYECKasl CBsI3b OOBSCHAETCA C TOUYKU
3pEHUs PHEPTeTHUECKUX M3MEHEHUI MpU €€ 00pa30BaHUM U Pa3pyIICHUU, a TAKKE
C TOYKM 3pEHHsS MEXaHH3MOB € oOpa3oBaHus. V3ydeHue THIIOB pPEaKIIHMA
JomonHsAeTcs  (QOPMUPOBAHHEM  MPEACTABICHUH 00  AIEKTPOXUMHUYECKUX
mpoleccax W JJIEKTPOJIM3€ paclljlaBOB W pacTBOPOB BemiecTB. B Kypce
OpraHMYeCKOW XHMHHU TPH  PACCMOTPEHHH  PEAKIHUOHHOW  CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYCHHsI I KIACCOB OMpeaeaéHHOro npodus (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWe OyayT MMETh AJIEMEHTHI y4eOHOTO MaTepuana mo oOmed xumun. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacChl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, JJEKTPOJIM3a, IMPEICTABICHUS 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  BO3MOXKHOCTh  Jjig  Oosee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. IIpm 3ToM 3HaHUS O COCTaBE M CBOWCTBAX MPEICTABUTEIEN
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOIIIEHAayYHBIX METOJOB NTO3HAHUS U OIbITA TPAKTUYECKOTO MPUMEHEHHUS HAYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHU Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, 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 CHUCTEMBbl 3HAHHUM, JIEKANIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJIMOJICKYJSIDHOM, O  TEPMOAMHAMUYECKHX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IMPOTEKAHUS XHUMHUYECKHUX PEAKLIHM, O



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

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHWHA I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON 0e30MacHOCTH MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX U TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX 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  YIUIYOJICHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHpPOBAHHE MHUPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

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

e pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HHU;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero ooliiero oopa3zoBanus, coctaBisier 204 vacos: B 10 kiacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HaYeHWE  OpPraHUYECKOW  XHWMHUM, IPEICTABICHHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCKUX COEAUHEHUSIX. Tumbl TUOpPUAM3AIMM aTOMHBIX oOpOuTanen
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. [loHsTHE O CBOOOJHOM paaukane, Hykieoduise 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 BHUIOB: pa3BEPHYTas, COKpaulEHHas,
ckenetHad. WM3omepusa. Buael u3omepun: CTpPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP (HEKTH B MOJIEKYIaX OPraHUYECKUX COSTUHEHUH.

[IpencraBienne o KiIaccU(pUKAUU OpraHUYecKUX BemiecTB. [loHATHe o
dynkimonanbHoM rpymme. ['omomnorusa. 'omonornyeckue psasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BELIECTB MPU HArpeBaHUU
(nnaBnenue, OOyTIMBaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIETEH MOJEKYI
OPraHUYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomormueckmii psi, oOmas Qopmyna, HOMEHKJIATypa W
M30MepHs. DJIEKTPOHHOE MW IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, SP°-
ruOpun3anns aTOMHBIX OpOUTAIEH yriiepoaa, 6-cBsi3b. OU3NUECKHe CBOWCTBA.

XHUMHYECKUE CBOMCTBA: peakunu 3aMellCHUs, W30MEPU3AINH,
NETUIPUPOBAHMS, [IUKIIW3ALNH, IUPOIN3a, KPEKUHra, ropenus. lIpeacrasinenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.



Haxoxnenue B npupoe. CriocoObl MOTyYeHUs U MPUMEHEHUE.

Huknoankanel. O0Omwas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOCHHSI U XUMHUUYECKUX CBOMCTB MaybiX W OObIYHBIX. CrOCOOBI MOJyYEHUS U
MIPUMEHEHHE.

Ankensl. ['omomoruueckuiét psg, oOmas QopMyna, HOMEHKIATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYld , SP>-TUOpUIM3alus
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3UM. CTPYKTYpHasi U Te€OMeTpuuecKas
nzomepun.  Dusnmuecknue  CBOMCTBA.  XHMMHUYECKHE  CBOMCTBA:  PEaKUHUU
NPUCOCAVHEHUS, 3aMElIeHUss B  O-TIOJIO)KEHUWE TP JABOMHOM  CBs3W,
nosmMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KauecTBeHHbBIE peakiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyYECHUS U IPUMEHEHUE.

Ankanuensl. Knaccudukarust ankaaueHoB (CONMpsKEHHbBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUECKUX CBOUCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenne. Ilonumepuzanms
conpsKEHHBIX TUeHOB. CrTocOObI MOTyUYeHHs U TPUMEHECHHUE aJIKaIUCHOB.

Ankunel. ['omomormdeckuii psig, oOmas QopMyna, HOMEHKJIATypa U
U30MEpHUsA. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKyJ, Sp-
rudpuan3anus aTOMHBIX — opOuTtaned  yriepoja. Dusnmyeckue  CBOWCTRA.
XHWMHUYECKHE CBOMCTBA: pEaKUUHU MPUCOECAUHEHUS, U30MEPU3ALUNA U OKUCIICHUS.
Kucnotuele cBolicTBa, MMEKIIHNX KOHLEBYK TpPOWHYIO CBsA3b. KauecTBEeHHBIE
peakuuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOIyYEeHHS ¥ IPUMEHEHHUE.

ApomMatuueckue yriaeBoaopoabl (apeHsl). ['omonoruueckuit psia, oOmias
dopMyna, HOMEHKJIAaTypa W H30MEpHUs. OJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI OeH3osa. du3ndeckwe CBOHCTBA. XUMHUYECKHE CBONCTBA
OeH30Jla U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUs, PEaAKIHH TPUCOCIUHECHHUS,
OKHUCJIEHHE ToMoJioroB OeHn3ona. [IpeacTtaBieHne 00 OpUEHTUPYIOIIEM JIEHCTBUH
3aMecTHUTENIe B KOJIbIIE Ha TPUMEPE AJIKWIBHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOW, HUTPOTPYMIBI, aTOMOB TaloOreHOB. OCOOCHHOCTH XUMHUYECKUX
cBOMCTB ctupoia. [lomumepuzanus ctuposna. CriocoObl OTydYeHHUs U IPUMEHEHHE
apoOMaTUYECKUX YTIIE€BOIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHbIe Ta3pl. HedTh U €€ mpoucxoxaeHue.
Kamennsiii yrons u npoayKkTel ero nepepadotku. CrocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKHUM, KATAIUTHUYECKUW), pUPOPMHHT, MUPOJIU3.
[TponykTel mepepaboTku HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXKY Pa3IMYHBIMU KJIaCCAMU YIJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3amenieHus rajoreHa. JleiicTBre Ha rajoreHIpOU3BOIHbBIE BOJHOTO U CIUPTOBOTO
pactBopa miénoun. B3aummopeincrBue ¢ MarHueM u 1UHKOM. [loHsTme o



METAJJIOOPTaHUYECKUX COEIUHEHUsIX. Mcrmonp30BaHME TajJOreHIPOU3BOIHBIX
YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX MPEBpAILCHUI:
n3yueHue (U3NUYECKUX CBOUCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakuuii YriieBOJOPOJOB pPa3IMYHbIX KiaccoB (oOecrBeunMBaHue OpOMHOW WU
HMOJHOW BOJBI, pPacTBOpa IEepMaHTaHaTa Kajus, B3aUMOJICUCTBUE alleTUJIEHA C
aMMUayHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepoga ¥ BOJOpOAAa B OPraHMYECKHX BEIIECTBAaX, IOJYYEHUE STUICHA U
U3Y4YEHHE €Tr0 CBOWMCTB, O3HaKOMJIeHHE C KoyuiekiusMu «Hedtb» u «Yromwby», ¢
oOpa3llaMM IUIacTMacc, KaydyyKOB M PpPE3UHbl, MOJEIMPOBAHUE MOJEKYI
yIJ€BOJA0POJIOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xaime oprannieckue coenHeHHs.

[Ipenensubie ogHOaTOMHBIE crnupThl. CTpoeHHE MoOJIeKyl (Ha mpumepe
MEeTaHoJla M JTaHosna). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa u  kiaccudukarus. Dusnueckue CBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoMOpOJHBIE CBS3M MEXAYy MOJEKYyJIaMH CIHUPTOB.
XUMHUYECKUE CBOMCTBA: pEaKIMy 3aMEIICHUS, JeTUapaTallid, OKHUCJICHHUS,
B3aUMOJICCTBHE C  OpPraHWYECKMMH W  HEOPraHMYECKUMM  KHUCJIOTaMH.
KauecTBeHHas peakiys Ha OAHOATOMHBIE CIUPTHI. [IeficTBHE 3TaHONIA U METaHOIa
Ha opraHu3Mm uyesnoBeka. CrocoObl MONy4YeHHs U TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOEHHOCTH (PU3NYECKUX U
XUMHYECKUX CBOMCTB.

MHOroaTOMHBIE CHHUPTHI — ATHJICHIVIMKOJIb M TiHlepuH. Pusznueckue u
XUMHYECKUE CBOMCTBA: PEAKIIMHM 3aMEIICHUs, B3aUMOJICHCTBUE C OPTaHUYECKUMHU
U HEOPraHWYeCKMMHU KHUCJIOTaMM, KAa4eCTBEHHas peakius Ha MHOTOAaTOMHBIE
cupthl. [lpencraBieHre o MeXaHM3ME peakluid HYKICOPMIHHOTO 3aMenIeHUs.
HleiictBue Ha opranu3zM denoBeka. CrmocoObl TONY4YeHHS W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CtpoeHHe MOJEKYJbI, B3aUMHOE BiusHHE . PU3MYECKUE CBOMCTBA
¢denomna. OcOOEHHOCTH XUMUYECKUX CBOMCTB (eHona. KauecTBeHHBIC peakiuu Ha
¢denon. Toxcuunocth ¢enona. CrnocoObl MOMyueHUs W TPUMEHEHHE (¢eHoIa.
deHondopmanbIeruiHas CMOJa.

KapOoHubHbIE COETMHEHNS — alTbJIETHIBI M KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJILHOW TPYMIBL. ['OMOIIOTHYECKHE PSAbl albJETHI0B W KETOHOB, OO0IIas
dbopmyma, m3omepusi ¥ HOMEHKIaTypa. Du3WYecKne CBOWCTBA albACTUIIOB U
KEeTOHOB. XMMHUYECKHE CBOMCTBAa  albJETHJIOB U  KETOHOB:  PEaKIUU
npucoeanHeHrs. OKUCIEHUE albJErUI0B, KAYECTBEHHBIC PEAKIIMU Ha aJIbJACTU/IbI.
Cnoco0bl noJy4eHUs: ¥ MPUMEHEHUE albJAETUA0B U KETOHOB.



OnHOOCHOBHBIE TpeeNIbHbIE KapOOHOBBIE KUCIOThHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkIaTypa. duznueckue cBocTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJIEKyJIaMy KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOWMCTBA,
peakuus HTepuuUKalMU, peaKklUH C YYacTHEM VYIJIEBOJAOPOJHOIO pajJuKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHMCIOT — CJOXHBIX 3¢upax. MHoroo0pa3ue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX  kucjoT. [IpencraBuTenu  BBICHIMX  KapOOHOBBIX — KHCIOT:
CTEapUHOBAs, MAJIBMUTUHOBAS, OJICUHOBAS, JIUHOEEAs, JUHOJEHOBAs KUCIOTHI.
Crioco0bI MoTy4eHUs! ¥ MPUMEHEHUE KapOOHOBBIX KUCTIOT.

Cnoxuble 3¢upbl. ['omonorumueckuit psia, obwas dopmyna, u3omMepus u
HOMeHKJIatypa. du3znueckue M XUMHUUYECKHE CBOMCTBA: TUIPOJIU3 B KHUCION H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBOMCTBA KUPOB: THAPOIHU3 B
KUCTION U 11enouHoi cpene. OCOOCHHOCTH CBOWCTB KHUPOB, COAEPKAIIMX OCTATKH
HETpeeIbHBIX KUPHBIX KUCTOT. JKUPBI B IPUPO/IL.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHE.

OO6mast xapakrepucTuka yrieBogoB. Kmaccudukanus yrieBonoB (MOHO U
nojgucaxapujibl). MoHocaxapupl: TJIIOKO3a, (pyKTo3a, rajakro3a, puodosa,
nezokcupu6o3a. dusnyeckue CBOICTBA M HaXOXJeHHUE B mpupone. POTOCUHTES.
XHWMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMK C YYACTUEM CIUPTOBBIX U aJbJETUIHOMN
Ipynm, CIUPTOBOE W MOJOYHOKHUCIOE OpokeHue. [IpumeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3ZHEAEATEIBHOCTU OpraHu3Ma. J(ucaxapuisl: caxaposa, MajibTo3a U
nakto3a. BoccTtanaBnuBaroliye 1 HEBOCCTAHABIIMBAIOIINUE Aucaxapuabl. ['uapomus
nucaxapunoB. Haxoxzaenue B nmpuposie u npumeHenue. [lonucaxapuapl: kpaxmard,
INIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmania, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MUYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOMCTBa Kpaxmajia: TMApPOJIU3, KAaYeCTBEHHAs Peaklus C MOJAOM. XHUMHUYECKHE
CBOMCTBA MEJUTIOJIO3BI: TUAPOJIN3, MoidydeHue >(upoB 1emmono3sl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN HIENK).

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX [PEBPALICHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIHPTA B allbJIeTU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalids (BO3MOKHO MCIOJIb30BAaHHE
BHUJIECOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH Ha albJeruibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMiepuHa €
ruapokcuaom Mmenu(ll), xumuueckue cBOICTBA pacTBOpa YKCYCHOH KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INOKOo3bl ¢ ruapokcuaom meau(ll), B3aumoneiictBue



Kpaxmayia ¢ MOJIOM, pEelIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaMm «CrupThl U
(denoinby, «KapooHoBbIe KUCTOTHI. CI0KHBIE 3PUPBD».

A3oTcoaep:Kkaniue OpraHndecKue coeJMHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE; IMEepPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue mosekynd, oOmas gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJIKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOW KHCIIOTOM.
Conu amMoHwus.

AHUJIMH — TpeJCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHoe BiMsiHUE TPYyNI aTOMOB B MoOJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakuuu Ha aHWIMH. CrnocoObl
NOJIy4eHUsT M TpUMEHeHue anudartuyeckux amuHOB. [lonmydenue aHuwnnHa U3
HUTPOOEH30J1a.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHbIe NPEACTABUTENN O
AMUHOKHUCJIOT: TJIMUWH, alaHuH. @Ou3nyeckue CBOMCTBA  AMHHOKHCIOT.
XUMHUYECKHE CBOWMCTBA aMHHOKHCIOT Kak aM(OTEepHBIX  OpraHMYeCKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllUM, O00pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTHUIOB.

benku kak mpuponHble moauMmepsl. llepBuyHas, BTOpUYHAs U TpETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHME CBOMCTBAa OEJKOB: THUAPOJIM3, JCHATYpALMs,
KayeCTBEHHBIE peaKINU Ha OEJIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUM:
pacTBopeHHE OEJIKOB B BOJIE, JE€HATypalus OEIKOB MPU HArPEBaHHH, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWE OHKCICPUMEHTAIbHBIX 3aJad [0  TeMaMm
«A3oTcoaepxkainue OpPraHWYECKUE  COCIUHEHUS» U «PacnozHaBanue
OPTaHUYECKUX COCTUHCHUI.

BbicOKOMOJIEKYISIPHBIE COCAUHECHUS .

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ANHI, CPEAHSS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALINS U TTOJTUKOHICHCALIUS.

[lonumepubie Mmatepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
oy TUIeHTepedTanar). Yrunusamnus u nepepadoTka miacTUuKa.

DnacToMephl: HaTypaJbHBIN KayuyK, CUHTETUYECKHE Kay4yyKH
(OyTaareHOBBIN, XJTIOPOMIPEHOBBIN, ) M CHIIMKOHEI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).



[Tonumepsr CIELUATIBHOTO Ha3HAYCHUs (Tedion, KeBJap,
AIEKTPOIPOBOISAIINE TTOIUMEPHI, TIOJTUMEPHI).

OKCTIEpUMEHTALHBIE METOABl HM3YyYCHHUS BCIIECTB M HMX NPEBPAIICHUMN:
O3HaKOMJICHHE C oOpa3llaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKOB, PCIICHHE OKCIIEPUMEHTAIBHBIX 3adad 1o Teme «Pacrmo3HaBanue
MJIaCTMACC ¥ BOJIOKOH.

Pacuérnsbie 3anaun.

Haxoxxnenue MOJEKyISIpHOH (GOPMYNBl OPraHMYECKOrO0 COCIMHCHHS I10
MAacCOBBIM  JIOJIIM  JJICMEHTOB, BXOJAIIUX B €r0 COCTaB, HaXOXXJICHHE
MOJICKYJISIPHOUM  (OPMYJIBI OPraHUYECKOTO COEAUMHEHUs 1Mo Macce (00BEMY)
IPOJIYKTOB CTOpaHus, MO KOJUYECTBY BemiecTBa (Macce, 00BbEMY) MPOTYKTOB
peaKkMi W/WIM HCXOMHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WM CIIOCOOOB
NOJIYYCHHUS, OMPEICICHUE JOJIM BBIXOJa TMPOAYKTa PEaKIMH OT TECOPETHUYECKH
BO3MOXXHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanuzanust MeXIPEIMETHBIX CBS3CH MPU M3YYCHUH OPTaHUYCCKON XUMHUU B
10 kmacce OCYIIECTBJISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAyYHBIX TIOHATHM, TaKk ¥ TOHSATHM, TPHUHATHIX B OTIEIbHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTecTBEHHO-HAYYHBIE MMOHSATHUS: SIBIEHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajiu3, CHUHTe3, Kiaccudukaius, HaOIOJEeHUEe, H3MEpEHue,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

duznka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperartHoe COCTOSTHHE
BEIIECTBA, (DU3MYECKUE BEITWYMHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorus: kmerka, opraHusM, SKocuUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIA THUI THUTaHUS, OpOKEHHE,
doTtocuHTEe3, IbIXaHWE, OEJKW, YIJICBOABL, JKUPHI, HYKICHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLTUBO.

TexHomorusi: MHINEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IMHTAHMSI,
MOIOIINE CPE/ICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.



11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMUM.

AtoMm. CocTaB aTOMHBIX sep. XuMHU4YecKui 3ieMeHT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKUE YPOBHHU U
o ypoBHU. AToMHBIE ciion. Kimaccudukanus XUuMUYECKHX 3JIEMEHTOB (S-, pP-, d-,
f-anements). PacnpeneneHue 37I€KTPOHOB IO aTOMHBIM CJOSM. OJICKTPOHHBIC
KOH(UTYpaIuu aTOMOB AJIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPHUOJIOB B OCHOBHOM U
BO30YXKIAEHHOM COCTOSIHUH, AIEKTPOHHbBIE KoH(pUrypanuu HOHOB.
DIEeKTPOOTPULATEIBHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.N. MenneneeBa. CBsi3b NEpUOAUUYECKOTO 3aKkoHA U llepmogmueckoil cUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHON TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH
OpPOCTBIX W CJHOXHBIX BEIIECTB IO TpylmaM ¢ MepHojaM. 3HA4YCHUE
nepuoanyeckoro 3akona /.M. Menneneesa.

Xumuueckas CBsI3b. Buabl XUMHMUYECKOW CBS3U: KOBAJEHTHAsl, HMOHHAs,
MeTaiinyeckas. MexaHu3Mbl 00pa3oBaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JJIMHA CBSI3U. [[0IspHOCTD, HAIIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOM cBsi3M. KpaTHble cBs3u. BopopoaHas CBs3b.
MexMOneKyIspHbIE B3aUMOAECHCTBHS.

BasleHTHOCTP M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHUI
3JIEMEHTOB BTOPOI'O MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeilb. 3HAUCHHWE KOMIUIEKCHBIX coenuHeHuid. [loHsitue o
KOOPIMHAIIMOHHON XUMUHU.

BemectBa  MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOIO  CTPOCHUSA.  THIIbI
KPUCTAJTMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHsix cucteMax. MctuHHable pacTBopsl. [Ipencrasinenue o
KOJUIOUAHBIX pacTBopaX. CrocoObl BBIPAXKEHUS KOHIIGHTPAIMA PACTBOPOB:
MAaccoBasi JOJIsI BEUIECTBA B PAacTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukarnus n HOMEHKIaTypa HEOPTaHWUYECKUX BEIECTB. TpUBHATBLHEIC
HAa3BAaHUS OTJECIBbHBIX NMPEICTABUTENEH HEOPraHNUYECKUX BELIECTB.

Knaccudukarms XuMUUeCcKuX peakiuii B HEOPraHWIECKON W OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUSI M NPEBPALLCHUS



SHEPIUM MpPU XUMUYECKUX peakiusax. TernoBbie 3PHEeKTh XUMUYECKUX PEAKIIUH.
TepmoxumMnyeckue ypaBHEHUSI.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakiuu. Karanus u Kkataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHs. DaKTOphI, BIUSIONIME HA IMOJOKEHHE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JaBJICHUE U KOHILIEHTPALIUM BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [Ipunmun Jle larense.

OnekTponutnyeckas auccornuainusa. CuwibHbie U cla0ble AJIEKTPOJIHTHI.
Crenennp mguccornuanuu. Cpena BOJIHBIX pPacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienoyHas. Bomopoaueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
HOHHOT'0 OOMEHa.

OKHUCIUTENIPHO-BOCCTAHOBUTENbHBIE — peakinuu.  CTeneHb  OKUCIICHUS.
OkucnuTeNlhb W BOCCTAaHOBHUTENb. I[Ipomecchl OKUCIEHHS] W BOCCTAHOBJICHHS.
Baxxneiimue OKUCIUTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
paslioKeHrue TMepoKCHAa BOJOPOJa B TMPUCYTCTBUM KaTajlu3aTopa, MOJICIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heopranuueckass XuMusl.

[Tomoxxenne HemetaimioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DU3MYECKUE
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha IMpUMEpe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHUYECKHE CBOMCTBA: PEaKIMH C
MeTaJUlaMd M  HEMeTalllaMHM, BOCCTaHOBHUTEJIbHBIC CBOWCTBA. [ MApPUBI.
TomnMBHBIC JIEMEHTHI.

I'anorensl. HaxoxaeHnue B mpupoje, CrocoObl MOMydeHHS, (GU3UYCCKHE H
XUMHUYECKHE CBOMCTBA. BaxHeWmue  KUCIOPOACOACPKAINIUE  COCIAUHEHUS
rajoreHoB. JlabopaTtopHble W MPOMBIIIJIEHHBIE CHOCOOBI MOJYyYEHHUS TajJOTCHOB.
[IprMeHeHne TaloreHoB U UX COCTMHEHNN.

Kucnopon, o3on. JlaGopaTopHble ¥ MPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciaopoja. Ou3ndeckue M XUMHYECKHE CBONCTBA M MPHMEHEHHME KHUCIOpoJa U
030Ha. OKCUABI U TEPOKCUJIBI.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI TMOJMy4deHHUs, (U3NUECKHE U
xuMu4deckne cBouctBa. CepoBomopon, cynbduabl. Oxcug cepboi(1V), oxcua



cepri(VI1). Cepnuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCHOTHI. [IpuMeneHune cepol U €€ COCAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObl MONYYEHHS, (PU3HUECKHE WU
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue azora
U €ro COeIMHEHHU. A30THbIE Y100OpEHUsI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoictBa. ochunpl. Oxcuanl dhochopa, dhochopHas kucnora u eé
conu. [Ipumenenne Gpocdopa u ero coenunennit. ochopHbie y100peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJe. AJUIOTPONHBIE  MOAUDUKAIUU.
duznyeckue W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ajacopOuusa. Dynnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. IIprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, U €r0
COEIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBoictBa. Oxcupa kpemuus(1V), kpeMHUEBas KUCIOTa, CHJIMKATHI.
[IpumeHeHue kpeMHus U ero coeAnHeHuil. CTeKs10, ero nojxy4eHue, BUAbl CTEKIA.

[Tonoxenne MeramnoB B [lepuoandeckoid cCUCTEME XUMUYECKHX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUM psifi HampspkeHud wMetawioB.  OOmmue  crocoObl

MOJTy4YEHUS METAJIOB: TUAPOMETAILTYPIHUS, [MAPOMETAILTYPIusl,
anektpomerautyprusd. [lonsitue o koppo3uu MeramioB. CrnocoObl 3amUThl OT
KOPPO3HUH.

O6mas xapaktepuctuka metauioB |A-rpymnmer [lepuoamdeckolt cHUCTEMBI
XUMHYECKUX DJIEMEHTOB. Harpuiti u kammii: monmydeHue, QuU3NUECKUE W
XUMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCUHEHHUI.

O6mras xapakrepuctuka MetamuioB |IA-rpynmbr [lepronnyeckoit cUCTEMBI
XUMHYECKUX DJJIEMEHTOB. MarHuii M Kanublui: ToJdydeHue, (QU3NYeCKue W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
JXKécTkocTh BOABI U CITOCOOKI €€ YCTpaHCHHS.

ANIOMUHUIN: TIOJTy4eHHE, (U3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro COoeIUHEHUH. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUAA ATFOMUHHUSL.

OOmrast xapakTepucThka MeTawioB moOouHblXx mnonarpynmn  (b-rpymm)
[Teproanyeckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB.



DuU3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMartbl, HUX
OKHCJIMTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUE Xpoma.

Ou3nuecKue M XMMHUYECKHE CBOWCTBA MapraHua W €ro COEOUHEHHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VI) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nYecKue U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coenauHeHul. OKCHUIIbL,
rugpokcuabl U cou xkenesa(ll) u sxenesa(lll). I[Monydenue u mpuMeHEHHE JKee3a
Y €ro CILJIABOB.

DU3nUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSUHECHUM.

[uuk: nomydyeHue, (QuU3MUECKHEe UM XUMHYECKHE CBOHCTBA. AMQoOTEpHbIE
CBOICTBA OKCHJIa U THAPOKCHUJA IMHKA. [[puMeHeHne [IUHKa U €r0 COeIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
u3ydeHrue o0paslloB HEMETA/UIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aWMMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIIBHBIX METAIJIOB ¢ BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMAaTepUaIoOB), B3aMMOJICHCTBUE IIMHKA U JKeJie3a C pacTBOpaMU KHCJIOT U
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM HA HEOPTaHMYECKNE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILMHKA C
pacTBOpaMy KHCJIOT U IIEJIOYEHN, PELIEHUE IKCIEPUMEHTAIBHBIX 3aJay [0 TeMaM
«l"anorens», «Cepa u e€ coenuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [loHsaTHe
O Hay4HbIX METOJaX I[IO3HAHUS M METOJOJIOTUM HAY4YHOIO HCCIIEIOBAHMUS.
HayuHble mpuHUUIBI OpraHU3aluu XMMHYECKOTO Npon3BoACTBa. [IpoMbllieHHBIE
CIOCOOBI MOTYYEHUST BKHEHIITUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHCIIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOIYYEHUS METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCIEACTBUS.
Ponp xumuu B o6ecriedeHrH SHEPTETUUECKOM 0€30MaCHOCTH.

Xumusgs H  310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCMOJIB30BAHUS JICKAPCTBEHHBIX MTpenaparToB. Pojap XuMuu B pa3BUTHU MEIULIUHBI.

XVMHUS TIAIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb Xxumum B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmetnueckue w mapdromepHsie cpeacTtBa. beitoBas xummus. I[lpaBumma
0e30macHOr0 MCTOJB30BaHMS TPETApaToB OBITOBOW XUMHUU B TIOBCETHEBHOMU
KU3HU.



XUMHSI B CTPOUTEIHCTBE: BAXKHEUIIINE CTPOUTENIbHBIE MaTepHayibl (IEMEHT,
OeTOoH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHbIE YI0OPEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 1 5ekTpoHuky. HanotexHonoruu.

Pacuérnbie 3anaun.

Pacuétel: Macchl BeliecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIECTB MMEET MNpUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CiIu OJHO M3 BEUIECTB JaHO B BHJE paCTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJMM H MOJISIPHOU
KOHIICHTpPAllMM BEIIECTBA B PACTBOPE, JOJM BbIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKUA BO3MOKHOTO.

MexXnpeaMeTHbIE CBSI3HU.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOmed
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISIETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHSITHH, TPUHATHIX B OTAEIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mMe ecTecCTBEHHO-HAYYHBIE MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIIOTE3A,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KiacCUUKAIUs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEIIb, MOJEITUPOBAHUE.

@usnka: Marepusi, MHUKPOMHUp, MaKpOMHUp, aTOM, DIJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEIIECTBO, TeNO, O0BEM, arperaTHOE€ COCTOSTHUE BELIECTBA, WJCAIbHBIA Tra3,
¢du3nueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPT U, Macca.

buonorus: kneTka, opranusm, skocuctema, ouocdepa, MeTaboIM3M, MaKpPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOABI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK YHEPTUHU B 3KOCUCTEMAX.

['eorpadusi: MuHEpadbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCcypesl.

TexHonorusi: XUMUYECKass MPOMBIIUIEHHOCTb, METALUTYPIUs, CTPOUTEIbHbIE
MaTepUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUIIEBAs MPOMBIILICHHOCTb,
dbapmarneBTHYECKAS MIPOMBILIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX
MPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB, JJIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IIJTAHUPYEMBIE PE3VJIBTATHI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUU
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBl CIEIYIONIME COCTABISIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS 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(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTUYECKON J1€ITENbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MPOLECCe peaau3alud 00pa3oBaTeIbHOW JESITENIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIIBHOCTA IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3TMYHBIX BUJIOB YICOHOU JAEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JAHHbIE HAaYKH €CThb pPe3yJbTar
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE TMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (U3HUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

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

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) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IuiHOTO Poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oyaymiedt mpodeccun W peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HH Ha 3€MJIE;

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



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

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

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyIbTYpbl, B PEIICHUH TI00aTbHBIX
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-HAYYHONM TIpPaMOTHOCTH: IOHMMAaHUsl CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE 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 MUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCaJIbHbIE y4eOHble JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJIbHBIC yueOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOruvYecKme JAeicTBUS:

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

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

UCIIOJIB30BaTh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOrO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAIMKM BEHIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH 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



peaKknuu — TPU PEIICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

dbopMyITUpOBATH LEJIH U 33/1a4d UCCIIEIOBAHMS, UCITIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IJIAHUPOBAHHMS W TPOBEICHHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyJIupoBaTh
0000ITIeHNs ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) pa6oTa ¢ uHpopMaueii:

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

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

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XUMUYECKOW uH(MOpMalUMel: NPUMEHITh MEXNpeaMeTHble ((dusnyueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XO/I€ IMajora u/uin
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOU pabOThl MO HUCCIICIOBAHUIO CBOUCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepcaJlbHblIe y4eOHbIE 1eCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBJISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4E€OHBIX M UCCIENOBaTeIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
0 OCBOEHUI0, UHTEPIPETAIMH U MPEOOPA30BAHUIO 3HAHUIA,

BU/JIbI IESITEILHOCTH 10 MOJIYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU
B Pa3JIMYHBIX YYEOHBIX CUTyalUsX, & TAKXKE B PEAJbHBIX KU3HEHHBIX CUTyalUsX,
CBA3aHHBIX C XuUMHEW. B mporpaMme no XUMUU MPEIMETHBIE PE3YJIbTAThI
MPEACTABIEHBI IO rOJaM U3yUYEeHHS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHuyeckass XuUMHUSI»
OTpaXKaloT:

c(hOpMUPOBAHHOCTh NPEACTABICHUI: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO



pPa3BUTHS YEJIOBEUYECTBA B PEIICHUM MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JJaHUH HOBBIX MAaTEpHUAJIOB,
HOBBIX UCTOYHHKOB 3HEPTHH,

B 00€CIEUECHUH PaAllMOHATIBLHOTO MNPUPOAONOJIb30BaHUS, B (HOPMUPOBAHUU
MHUpPOBO33pEHUsI M OOIIel KyJbTypbl UEJIOBEKa, a TaKXKe HSKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 370POBBIO U MPUPOTHON Cpee;

BIIQJICHUE  CUCTEMOW  XMMHUUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IIMEe MOHATUS — XUMAYECKHUM 3JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAS
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, ruOpuan3anus, WOH, MOJIEKYJIA, BAJICHTHOCTb,
AJEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJIEHUS, XWMHYECKasi CBSI3b, MOIJIb,
MOJIIpHAasi Macca, MOJISIPHBIA O00BEM, YriaepoAHBIA CKeNleT, (PYHKIIMOHAbHAS
Ipymmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHBIE),

U30MepUsi  CTPYKTYpHass ¥ TPOCTPAHCTBEHHas  (TeoMeTpuuecKas,
ONTHYECKAas), H30MEpbl, TOMOJIOTHYECKUM psJ, TOMOJIOTH, YTJIEBOJIOPOJIHI,
KHUCIIOPOJI- U a30TCOJEPIKAIEe OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHNS;

TeopuH, 3akoHbl (mepuoamveckuii 3akoH J[. WM. MennaeneeBa, Teopus
CTPOCHHMsI OpraHnueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl
BEILECTB, 3aKOH COXPAaHEHHMS W TMPEBPAIICHUS SHEPrUU IMPU XUMHUYECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI A3bIK XMMHUU, MUPOBO33PEHUECKUE
3HaHUS, JIeKalMe B OCHOBE [IOHMMAaHUA NPUYUHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBJICHUI; MPEJICTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKIUi,

TEPMOJANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTIX MX MPOTEKAHMUs, O
B3aMMHOM BJIUSIHUM aTOMOB U CPYIIN aTOMOB B MOJIEKYJax;

(dakToNOrMYeCKUe CBEJCHHS O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIIOIb30BAaHUM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON  JCSATENBHOCTH  YEJIOBEKa, OOMMUX  HAyYHBIX  MPUHIIUIIAX
XUMHYECKOTO MPOU3BOJICTBA (HA TIpUMEpE MPOU3BOJICTBA METAHOJA, MTEPEePabOTKH
HeTn);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIOJIb30BATH COOTBETCTBYIOIIME IMOHITHS NPHU
ONMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCTMHEHN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BAaTh XMUMHUYECKYK) CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHISCKHUX
BEILIECTB;



COCTaBIIATh YPAaBHEHUS XUMHUYCCKHX PEAKIIUNA M PACKPHIBATh MX CYIIHOCTH:
OKHUCJIUTEeIIEHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii  TOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OOMEeHa NyTEéM
COCTAaBIICHUS UX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHHUIA;

U3rOTABIIMBATh MOJICTH MOJIEKYJT OPTaHMYECKUX BEIIECTB VIS WILTIOCTPAIIUN
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHWM: YCTaHABIMUBATh MPUHAIICKHOCTh W3YUCHHBIX
OPraHUYECKUX BEIIECTB 10 HX COCTaBy M CTPOCHHIO K OIPEACIEHHOMY
KJIacCy/TpyIINe COeTUHEHUH,

JTaBaTh WM Ha3BaHusA 10 cucrtematudeckoi HomeHkiatype (IUPAC) u
NPUBOJUTh  TPUBHAIBHBIC  Ha3BaHWs  JJIA  OTICIBHBIX  IPEJACTAaBUTEICH
OpPraHUYECKHUX BEIICCTB;

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpPraHUYECKUX COCIWHEHUAX (KOBaJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKCHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. ByrtiepoBa s 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHX BEIIECTB: AJKaJUEHOB, apOMAaTUYECKUX YTIJIEBOJIOPOIOB,
CIIUPTOB, aJbJAECTUIOB, KETOHOB, KapOOHOBBIX KHCIOT, TMPOCTBHIX M CIOXKHBIX
5¢UpOB, SKUPOB, AaMHUHOB, AaMHHOKHCIOT, OEJKOB, YIJIEBOJOB (MOHO H
MOJIMCAXapHU/IOB),

WUTIOCTPUPOBATh T€HETUYECKYI0 CBSI3b MEXKIYy HUMHU YpaBHEHUSMU
COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUi C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U T-CBS3M), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOIHOTO
CoIpbsi (HehTh, TNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ero mepepabdOTKu U
MPAKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOCHUH, U3MEPEHUHN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITH ITH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CUCTEMaTH3allUI0, BBISABICHUE MPUIMHHO-CIICICTBEHHBIX CBA3CH — IJIST U3YYCHHS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpPMHPOBAHHOCTh YMEHHH BBISBISATH B3aUMOCBS3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEACTABICHUSAMHU JIPYTUX HAYYHBIX MPEAMETOB sl  Ooliee
OCO3HAHHOTO  TIOHMMAaHMsI  CYIIHOCTH  MAaTEepUAIbHOIO  CAWHCTBA  MUpA,
WCITOJIb30BaTh CHUCTEMHBIC 3HAHMS O OPraHUYECKOW XUMHH JJII OOBSCHECHUS W
MIPOTHO3UPOBAHMS SBJICHUH, UMEIONUX €CTECTBEHHO- HAYYHYIO TIPUPOTY;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PACUYEThl IO XUMHUYECKHM
dopMyiiaMm ¥ ypaBHEHHSIM XHMHUYECKHX PEAKIMHA C MCIOIb30BaHUEM (PU3HUYECKHX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PacyEThl MO HAXOXKICHUIO XMMHUYECKOU
(GopMyJIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMMHYECKUX DJIEMECHTOB,
IIPOYKTaM CrOpaHus, TUIOTHOCTH ra3000pa3HBIX BEIICCTR;

c(hOpMHPOBAHHOCTh YMCHHIA: MPOTHO3UPOBATh, AHAITM3UPOBATh U OIICHUBATH
C TO3WIUH  DKOJOTHYECKOW  O€30MacHOCTH  IOCJCACTBHS ~ OBITOBOM |
NPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSA3aHHOW C TepepabdoTKOM
BEIICCTB, UCITOJIH30BATh TMOJYUYCHHBIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX PEIICHHM
po0JIeM B CUTYAIUsX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJHPHO IUIAHUPOBATh W IMPOBOJUTH
XUMUYECKUH SKCIEepUMEHT (TOJIydeHHEe U HW3Y4YeHHE CBOMCTB OpPraHMYECKUX
BEIIECTB,

KaueCTBEHHBIC  PEAKIMH  YIJIEBOJAOPOJOB  Pa3IMYHBIX  KJIACCOB U
KHUCIIOPOJICOAEPKAIINX OPTAaHNYECKUX BEIIECTB,

peleHrne SKCIEPUMEHTAIbHBIX 3a7ad 10 PaclO3HAaBaHUIO OPTaHWYECKUX
BEIIIECTB) C COOMIOJIEHHEM IIpaBUJI 0€30MacHOTO OOpalleHUs C BEIIeCTBAMHU H
71a00paTOPHBIM 000PYIOBAHUEM,

dbopMyITHUpOBaTh IIEIb HMCCIECAOBAHUS, TPEACTABIATh B Pa3IUYHON (opme
pe3yIbTaThl AKCIIEPUMEHTA, aHAJTU3UPOBATH ¢ OIICHUBATh MX JJOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0aTh MpaBUiia IKOJIOTHUYECKH IEeJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEIIBHOCTH B IIENIIX COXPAHCHHUS CBOETO 37I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

O0CO3HaBaTh OINACHOCTh TOKCHYECKOTO JICHCTBUS Ha JKUBBIC OPTraHW3MBI
ONPEJICIEHHBIX OPraHNYECKNUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [1K;

aHAJM3MPOBATh IICIECOO0PA3HOCTh NMPUMEHEHUS OPraHWYECKUX BEIICCTB B
MTPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMUYECKOW MHGOPMALIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HayJIHAas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopManuu, UHTepHET U IpyTHe), KPUTHICCKU



aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTaBICHHON Y4eOHOM 3aauei.

11 KIIACC

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

c(hOpMUPOBAHHOCTH MPEJCTABICHUI: 0 MAaTEpUATILHOM €IUHCTBE MUDA,

3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUU MPUPOABI, O MECTE U 3HAYECHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJIi B OOECIEUEHUU YCTONYMBOTO
pa3BUTHS,

B pEHIeHWH TMpoOJieM HSKOJIOTHYECKON, HHEPreTHUYEeCKOM U MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOU

CpeAac;
BJIaJCHHUC cUCTEeMOU XUMHUYCCKHUX 3HaHHﬁ, KoTOpas BKJIFOYACT:
OCHOBOITIOJararomuec IOHATHA — XUMHUYECKUMN QJICMCHT, AaTOM, AOpPO aTOMa,

M30TOIIbI, JJIEKTPOHHAsI 000JI0YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSIHUSI aTOMa, THOpUAU3aIlUs aTOMHBIX, HOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHHUS,
XUMUYECKas CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAsl, BOJOPOIHAS),
KpUCTAJUIMYECKAsT PElIETKA, XUMHUYECKas peakiusi, pacTBOp, JICKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMHUYECKON PEAKIINHU, CKOPOCTh XMMUUYECKON PEaKIIuMi, XUMUYECKOE PaBHOBECHE;
TEOPHUHU U 3aKOHBI (TCOPUS FIEKTPOJUTHYECKON JUCCOLIUAIUH,
nepuoanyeckui 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl
BEIIECTB, 3aKOH COXPAHEHHUS U MIPEBPAIICHUS SHEPTUH TPU XUMUUYECKUX PEAKIIUIX,
3aKOH  TIOCTOSIHCTBAa  COCTaBa  BEIECTB, 3aKOH  JCWUCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJWYECKHN SA3BIK XUMHH, MHPOBO33PCHUYECKHUE 3HAHUS,
JIe)KalMe B OCHOBE IOHMMAHUS TMPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHUX
SIBICHUW; COBPEMEHHBIE NPEJCTABICHUA O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJICKYJSIDPHOM M HAJMOJEKYJSIPHOM  YPOBHSIX; TPEJACTABICHHUS O
MEXaHU3MaxX XUMHYECKHUX PEaKIHi, TEPMOJMHAMUYECKHUX M KHUHETHUYECKUX
3aKOHOMEPHOCTSIX HX MNPOTEKAaHHS, O XUMHYECKOM PABHOBECHUH, PACTBOpPaxX M
JTUCIIEPCHBIX cHCTeMaX; (aKTOJOTHYECKHE CBEACHUS O CBOMCTBax, COCTaBe,
MOJy4eHUN U 0€30MacCHOM MCIOJIb30BAaHUM BaKHEUIIIMX HEOPTaHMYECKUX BEIIECTB
B OBITY M MPaKTUYECKON IESITEIBHOCTH YEIOBEKa, OOIIUX HAYYHBIX IMPUHIUIIAX
XUMHYECKOTr0 MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIst
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), TUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSTH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIaCCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA M0 X COCTABY, XUMHUUECKHUE PEAKINU 10 PA3JIMYHBIM MIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BeEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaju3aTtopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKoHa Jl.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XHMMHUYECKHX 3JIEMEHTOB II€PBOTO—UYETBEPTOTIO IIEPUOJIOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE€ MU BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToOMay,
W3MEHEHUs CBOMCTB XMMHMYECKUX 3JIEMEHTOB M UX COCAUHEHUU IO MEPUOJAM U
rpynnaMm [lepuonnueckoi cucrems /. 1. MeneneeBa, BaJIeHTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IJIEKTPOHHBIX 000JIOYEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEHIECTB  PA3JMWYHBIX  KJIACCOB,  IOJTBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIMA TTOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX peaklui; peakluuil MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAIIEHHBIX HOHHBIX YPABHCHUM;



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIui C y4€TOM HUX DHEPreTHUUECKUX XapaKTEPUCTUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUUYECKHE PEAKIIHH,
JIeKAIIME B OCHOBE MPOMBIIIJIEHHOTO MOJYYE€HHUSI CEPHOWM KHUCIOThI, aMMHaKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILIECHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIAJCHUSI CHCTEMOM 3HAaHMK O METOJIaX HAyYHOIO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSCHEHHUS XUMHYECKUX SIBJICHHH, HMMEIOIMIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH U TIPEACTABICHUSIMU JPYTUX €CTECTBEHHO- HAYYHBIX MPEIMETOB JJIs
00J1e€ 0OCO3HAHHOIO 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 YYACTBYIOUIUMX B PEAKIMH BEIIECTB; TEIIOBOTrO 3ddekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa peaKkUuu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJAE PACTBOpaA C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  SKCIEpUMEHT  (TPOBENEHME  pPEakiMii  MOHHOTO  OOMeHa,
MOATBEPKICHUE KaU€CTBEHHOI'O COCTaBa HEOPTraHUYECKUX BEIIECTB,

OMpeNesieHHe Cpebl PAaCTBOPOB BELIECTB C MOMOIIBIO HWHIUKATOPOB,
M3y4YeHHE BIUSHUSA PA3NMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKINH,
pelieHrne PKCIepUMEHTANbHBIX 3a7a4 no teMaMm «Metamib» u «Hemertamnbs») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTb YMEHUI: COOIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OTIBITOB,

AKOJIOTUYECKH  IIeJIECOOOpPa3HOr0 TMOBEACHUST B OBITY U TPYIOBOMU
NEATEeIbHOCTH B LIEJSIX COXPAHEHMsI CBOETO 3JI0POBBS, OKPYKArOIIeH MPUPOTHON
cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTUS, OCO3HABaTh OIMACHOCTH
TOKCUUYECKOTO JEHCTBUS Ha KUBBIE OPTraHU3Mbl OMPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMasi cMbIca nokazatens [T/IK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UCTOYHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 HUH(pOpMaInio, epepadbarpiBaTh €€ U UCIOIB30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aadei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8 Bubnunoteka LLOK
byrneposa
Hroro mo pazueny 8
Pa3znesn.2YriaeBoaopoasl
2.1 [IpenenbHbIE yraeBoaopoabl 5) Bubnnoteka LLOK
HenpenenbHble yrieBoa0pO/IbI: alKEHBI,
2.2 p r P 14 1 Bubnuoteka LLOK
aJIKa/IuEHBbI, aJIKUHBI
2.3 ApeHbl 8 Bubnunoteka LLOK
[IpupoaHble HCTOYHUKH YTIEBOJAOPOJIOB U UX
2.4 PHP r P 4 Bubnunoteka LIOK
nepepaboTka
2.5 l"asioreHonpoun3BoHbIE 4 1 Bubaunoteka LLOK
Utoro no pazneny 35
Pa3nea 3.Kucnopojcoaepxaiiue opraHn4eckie CoequHEHUS
3.1 Criupthl. DeHOIBI. 11 1 Bubnunoteka LLOK
KapOoHMIIbHBIE COETMHEHUS: aTbJICTUAbBI U
3.2 keToHbl. Kap6oHOBbIE KUCIOTHI. ClIOKHBIE 21 1 Bubnunoteka LLOK

s¢upsl. XKups




3.3 YraeBoabl 9 Bubnuoteka LLOK
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudecKkue coeJMHeHUus

4.1 AMUHBI. AMMHOKHUCIIOTEL. benku. 12 Bubnunoteka LLOK
Hroro no pazgeny 12
Paspnen S.BbicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 BrICOKOMONIEKYIIApHBIE COETUHEHUS 6 Bubnunoteka LIOK
Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KonunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabusie | IlpakTuueckne | 00pasoBaTejbHbIE
NPOrpaMMbl Bcero
padoTsI padoThbI pecypchl
Pasznen 1.Teopurnyeckue 0OCHOBbI XMMUH.
Crpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 9 Bubnunoteka LIOK
anemeHToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue
1.2 TPOCHHE BEMECTR Horoobpas 11 1 Bubnunoteka LIOK
BEIIECTB.
1.3 XUMHUYECKUE PEAKIHH 19 1 3 Bubnunoteka LIOK
Hroro mo pazgeny 39
Pa3znen 2.Heoprannueckasi Xumus
2.1 Hemetamnsl 31 1 3 Bubnuoteka LLOK
2.2 MeTannsl 23 1 2 Bubnunoteka LIOK
Hroro mo pazgeny 54
Paznena 3. XuMus u :Ku3Hb
M X
31 €TO/IbI IO3HAHUS B XUMUU. XUMHUS U 9 Bubamorexa LIOK
KU3Hb.
Utoro mno pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
[IpenMer u 3HaUEHUE OPraHUYECKON
1 XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu 1 Bubnunoteka LIOK
OPraHNYeCKUX COCTMHEHUN
DNEeKTPOHHOE CTPOCHHUE aTOMa yriepoia
2 P P . yrep 1 Bubnunoteka LLOK
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
XUMHUYECKasi CBSI3b B OPraHUUECKHIX
coenmHeHUsAX. MexaHu3Mbl 00pa3oBaHUs
3 . 1 Bubnunoteka LIOK
KOBaJICHTHOM CBS3H, CIIOCOOBI pa3pbiBa
CBsA3EH
Teopus cTpoeHHsI OpraHu4eCcKUX
4 . 1 Bubnunoteka LIOK
coenqunenuit A. M. byriepoBa
Bunel u3omepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
5 1 Bubnunoteka LIOK
3¢ deKThl B MOJIEKYJIaX OPraHUYEeCKUX
COEqUHEHNN
[IpencraBienue o KiaccuPpuKaI u
6 cucrematrueckas Homernkinarypa (IUPAC) 1 Bubnunoteka LLOK
OpraHUYECKUX BEUIECTB
Knaccudukanus peakiuii B opraHn4eckoi
7 ¢ P P 1 Bubnuoteka LLOK
XUMHH
8 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 1 bubanoteka LLOK




TEMC

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIATypa U H30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

Bubnunoteka LLOK

10

duznueckre 1 XUMUYECKUE CBOUCTBA

Bubnunoteka LLOK

11

Haxosxnenue B npupone. CriocoOsbl
MOJIYYCHHA U IPUMCHCHUC.

Bubnunoteka LLOK

12

Huxnoankansl: odmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMCHCHUC

Bubnunoteka LIOK

13

Pemenune pacu€THbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (OPMYITbI
OPraHM4YeCcKOro BEUIECTBA MO MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJSIINX B €0
COCTaB.

Bubnunoteka LIOK

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
dhopmyna, HOMEHKIATypa, YJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
Buabl ux uzomepun.

Bubnunoteka LIOK

15

duszndyeckre U XMUMHYECKUE CBOMCTBA.

Bubnnoteka LLOK

16

CriocoOBbl MOJIY4YCHUS U IPUMCHCHUC.

Bubnnoteka LLOK

17

[IpakTnueckas paborta Ne 1 mo Teme
"[TonyueHue 3TUIEHA U U3yYEHUE €r0
CBOMCTB"

Bubnnoteka LLOK

18

Pemenue pacu€THbIX 3a1a4 Ha
olpeieieHre MOJIEKYIIIpPHON (OPMYIIBI

Bubnnoteka LLOK




OpraHu4eCKoOro BCUIcCTBa

AnKaaueHbl: CONpsHKEHHBIE,

19 n3oupoBanHbie. OcoOeHHOCTH Bubnuoteka LLOK
AIIEKTPOHHOTO CTPOCHHUSI.
20 XUMHYECKHE CBOMCTBA INCHOB Bubnunoteka LLOK
21 CriocoObl nostyuyeHus: U IpUMEHEHUe Bubnvotexa LOK
aJKaJuCHOB
AJIKWHBI: TOMOJIOTMUECKHH psiji, oO1as
29 dhopmyrna, HOMEHKIIATypa, JJIEKTPOHHOE U BubavoTexa LIOK
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT,
(bu3uvecKue CBOMCTBA
23 XuMH4ecKrue CBOMCTBA. Bubnunoteka LIOK
24 KadecTtBeHHBIE peakiuy Ha TPOMHYIO CBSI3h Bubnunoteka LIOK
25 CriocoObl MostydeHus: U MpUMEHEHHE. Bubnunoteka LLOK
26 Pemenne 3agad: pacy€Tsl MO0 ypaBHEHHUIO Bubnnoteka
XUMHUYECKON peaKiuu LIOK
97 CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 1O BubanoTexa LIOK
TeEME
ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIas
(dbopmMyna, HOMEHKIATypa. DIEeKTPOHHOE U
28 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII Bubnunoteka LLOK
OeH30J1a ¥ TOJTyoJa, NX GU3UYECKUE
CBOMCTBaA
29 XUMHUUYECKUE CBOWCTBA: PEAKLIUS BuGAmoTeka LIOK
3aMEICHHS
XUMHUYECKUE CBOMCTBA. pEAKLINU
30 bubnnoteka LLOK

NMpUCOCIUHCHUS, OKUCIICHUC I'OMOJIOTOB




OeH30I1a

Oco0EHHOCTH XMMHUYECKUX CBOMCTB

31 Bubnunoteka LLOK
CTHpOJIA
Pemrenne pacy€THbIX 3a1a4 Ha

32 oTIpe/IeNIeHUE MOJICKYISIPHON (DOPMYJTBI Bubnuoteka LLOK
OpPraHMYECKOTO BEIICCTBA

33 CriocoObl MMOJTy9eHus U TPAUMEHEHHE. Bubnuoteka LLOK
I'eHeTHyeckas CBSA3b MEXKIY PA3THIHBIMH

34 yP Bubnnoteka LLOK
KJIacCaMH¥ YTJIEBOJIOPOJIOB
Pacu€tel 0 ypaBHEHUSAM XHMHUYECKUX

35 peaknuii. Cucremaruzarus u 00001meHne Bubnunoteka LIOK
3HAHUM MO TeMe
[Ipupoxausiii raz. [lomyrasie HeQTsIHBIE

36 Bubnuoteka LLOK
rasbl
KaMeHHbIi1 yroibs 1 IpoayKThl €ro

37 Bubnuoteka LLOK
nepepaboTKu

38 Hedtp u ciocobs1 e€ nmepepaboTKH. Bubnunoteka LLOK
I'enetnueckas CBS3b MEXIY PA3IUYHBIMU

39 Bubnunoteka LLOK
KJIaccaMH YIJIeBOJOPOJIOB
["anorenonpon3BoAHbBIE YTIIIEBOJOPOIOB:

40 3IIEKTPOHHOE CTPOCHUE; PEAKIINU Bubnunoteka LLOK
3aMelleHus TajJoreHa

elCTBUE 1IENI0Yei Ha MMPOU3BOHbBIC

A B POMIBOA BubanoTeka

41 raJIOT€HOB U MX B3aUMOJICHCTBHUE C OK
MarHueMm U IUHKOM L
CucremaTu3aius 1 0000IIeHre 3HAHUN TI0

42 bubanoteka LLOK

pazneny "YrieBonopoasr"




43

KonTtposnsHas paboTa 1o teme
"YrineBonoposr”

bubnnoteka LLOK

44

[IpenenpHBIC OTHOATOMHBIE CIHPTHI M UX
CBONCTBA.

Oo6mas hopmysa, CTpPOSHHE MOJICKYT,
M30Mepusi, HOMEHKJIATypa, KIacCH(HUKALINS,
(uznueckue cBoiicTBa

Bubnunoteka LLOK

45

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

Bubnunoteka LIOK

46

CriocoObl osTyueHus: ¥ IpUMEHEeHUe
OJIHOATOMHBIX CITUPTOB

Bubnunoteka LIOK

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
n30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XHUMHUYECKHUX CBOMCTB

Bubnunoteka LIOK

48

MHOTr0aTOMHBIE CITUPTHI: ATHJICHTITUKOJIb U
TJIMIEPHH, UX PU3MUECKHE U XUMHIECKHE
CBOMCTBaA

Bubnunoteka LIOK

49

CriocoObl MoTydeHus: U IpUMEHEHUe
MHOTOATOMHBIX CIUPTOB

Bubnunoteka LIOK

50

deHoJT: CTPOCHUE MOJICKYITBI, (PU3UYECKUE
CBOMCTBA.

Bubnunoteka LIOK

51

XuMHYecKue cBoicTBa (heHona.

Bubnunoteka LIOK

52

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
(dheHona

Bubnunoteka LIOK

53

IIpaktuyeckas pabora Ne 2. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Criupthl 1 peHob"

Bubnnoteka LLIOK

54

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IGHI/IC 3HAHMUH 10

Bubnnoteka LLOK




TEMC

AHBI[CFI/I[[BI N KCTOHBI: DJICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;

55 Bubnunoteka LLOK
TOMOJIOTUYECKHE PsJIbI, 0011as popmyia,
M30MEepHs © HOMEHKJIATypa
AJBJIETHIBI 1 KETOHBI: (PU3NICCKHEC

56 . ¢ Bubnunoteka LLOK
CBOWCTBa; pEaKIIUy IPUCOCTUHCHUS
Peakimu oxuciIeHHs 1 KaYeCTBECHHBIC

57 Bubnunoteka LLOK
PEaKIUU JTbJICTHJIOB M KETOHOB
CriocoOplI MOTy4YeHHS aJIbICTHIOB U

58 Bubnuoteka LLOK
KETOHOB
OHOOCHOBHBIE TIpE/IeTbHBIE KAPOOHOBEIE

59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX Bubnunoteka LLOK
MOJIEKYI
N3omepus 1 HOMEHKIaTypa KapOOHOBBIX

60 . Bubnuoteka LLOK
KHCIIOT, UX (pU3nvecKue CBONCTBA
XUMHUYECKUE CBOMCTBA MPEIETbHBIX

61 Bubnunoteka LLOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
OcoOEHHOCTH CBOMCTB MypPaBbUHOM

62 KHCIOTBl. MHOTOOOpa3ue KapOOHOBBIX Bubnunoteka LLOK
KHCIIOT
Oco0OeHHOCTH CBOICTB: HEMPEAETbHBIX U

63 apoMaTHU4YeCcKnX KapOOHOBBIX, Bubaunoteka LLOK
TMKapOOHOBBIX KUCIIOT.
[TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX

64 P P bubanoteka LLOK
KHCTIOT
CriocoOblI mosTyueHus: ¥ IpUMEHEHUe

65 v P bubanoteka LLOK

Kap6OHOBLIX KHUCJIOT




66

CrnoxHble 3()UpBI: TOMOJIOTUYECKUN PSIIL,
obmas popmyra, U30MepHs U
HOMEHKJIaTypa

bubnnoteka LLOK

67

duznueckre 1 XUMUYECKUE CBOUCTBA
3¢upoB

Bubnunoteka LLOK

68

Pemrenne pacy€THbIX 3aa4: IO YPABHEHUIO
XUMHUUYECKOMN PEaKIM, Ha ONIPEICIICHUE
MOJIEKYJIIPHON (POPMYJITBI OPraHUIECKOTO
BEIIIECTBA

Bubnunoteka LLOK

69

[IpakTueckas padota Ne 3. Pemenue
SKCMEPUMEHTAIbHBIX 33/1a4 10 TeMe
"Kap6onoBbie kucioTsl. CiaoxHbIe 3QUpbI"

Bubnunoteka LIOK

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (TUAPOIIH3)

Bubnunoteka LIOK

71

OcoOEHHOCTH CBOWCTB JKUPOB,
COJIEpKAIIUX OCTATKH HETIPEIEIbHBIX
KHUPHBIX KHCIIOT.

Bubnunoteka LIOK

72

MpbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moromee aecteue. [loHsaTue o
CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMCO)

Bubnunoteka LIOK

73

I'eneTnueckas cBs3b YrJieBO4OpO 0B U
KHUCJIOPOACOACPKAIINX OPraHHYCCKHUX
BCIICCTB

Bubnunoteka LIOK

74

Pacu€rsl o ypaBHEHUSAM XUMHUYECKHUX
peakuun

Bubnnoteka LLIOK

75

CI/ICTeMaTI/IBaI_[I/IH u 0606H_ICHI/IC 3HAHMUH 10
TEMC

Bubnnoteka LLIOK




OO01mas XxapakTepucTUKa yrieBOJI0B U

76 KJTacCU(UKAIUS YTIIEBOIOB (MOHO- U Bubnuoteka LLOK
MoJIcCaxapuabl)

77 MoHnocaxapuabl: GU3HYECKUE CBOWCTBA U BuBavorexa LIOK
HaX0XJICHHUE B TIPUPOJIC

78 [IpuMeHeHHe TIIIOKO36I, €€ 3HAYCHUE B Bubamorexa LIOK
KU3HEJCATCIILHOCTH OpraHu3Ma
Jlucaxapuiel: caxapo3a, MaJIbTo3a U

79 sakTo3a. HaxoxeHne B mpupoie u Bubnnoteka LOK
MIPUMEHECHHE TUCaXapuI0B
[Tonmcaxapupl: CTpOSHUE MaKPOMOJICKYIT,

80 (bu3UYecCKre U XUMUYECKHUE CBOMCTBA, Bubnunoteka LIOK
MIPUMCHCHHE

81 HckyccTBeHHBIE BOJIOKHA Bubnunoteka LLOK
Pemenue pacueTHbIX 3a1a4 Ha

82 OIpeesIeHUE JOIU BbIX0Ja MPOIYKTa Bubnunoteka LLOK
pPEeaKIMK OT TEOPETHUYECKH BO3MOKHOTO

83 CucreMaruzanys 1 0000I1IeHrEe 3HAHUI IO Bubnunoteka
pazneny LLOK
KonTtponpHas padoTa o teme

84 "Kucnopoaconepkaiue opraHu4ecKkue Bubnunoteka LLOK
coequueHus"
AMUHBIL: KITaccupUKaINs, CTPOCHUE

85 MOJIeKyI, obmas GopmMyna, H3oMepus, Bubnunoteka LIOK
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86 XVMUYECKUE CBOMCTBA anu(PaTHIECKUX Bubavorexa LIOK

AdMHMHOB




87

AHWIUH: CTpOEHHE aHWINHA, 0COOCHHOCTH
XMMHMUYECKUX CBOMCTB aHUIMHA

bubnnoteka LLOK

88

CriocoOBI MMoJTydeHUsT ¥ IPUMEHEHUE
amn(paTHIeCKuX aMHHOB

Bubnunoteka LLOK

89

AMMHOKHUCIOTBI: HOMEHKJIATYpA U
nzomepusi, pu3nuecKre CBOICTBA.

Bubnunoteka LLOK

90

XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT, HX
OUOJIOrMYECKOE 3HAUCHUE.

Bubnunoteka LLOK

91

benku kak npupoHbIE TOJUMEDSI;
CTPYKTYpPHBI OEJIKOB

Bubnunoteka LLOK

92

XUMHUYECKHAE CBONCTBA OEIIKOB.

Bubnunoteka LIOK

93

A3oTcoaepKale TeTEPOLMKINYECKIE
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKasl pOJIb

Bubnunoteka LIOK

94

[IpakTrueckas padota Ne 4. Perenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepxaniue OpraHun4ecKue
coequueHus"

Bubnunoteka LIOK

95

[Ipaktuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
"PacniozHaBaHue OpraHUYEeCKUX
coequHeHun"

Bubnunoteka LIOK

96

KonTtponbHas paboTa o tTeme
"A3zoTcoaepxaniue OpraHun4ecKue
coenquuenus"

Bubnunoteka LIOK

97

OCHOBHBIC TIOHATUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U
MCTOJbI UX CUHTE3a — MOJIMMCPU3aAlIUAd U

Bubnnoteka LLOK




IIOJIMKOHACHCAlIUA

[Tnactmaccel. YTuiuzaius u nepepadoTka

98 1 Bubnunoteka LLOK
IUTaCTUKA

99 DnacToMepsl: HaTYypaJlbHBIN U 1 BuBnuoTexa LIOK
CHHTETHYECKHE KaydykH. Pe3uHa.
Bonokna: HaTypaibHBIE, HCKYCCTBEHHBIE,

100 cuaTeTHYecKue. [lommmeps! cenruanbHOTO 1 Bubnunoteka LIOK
Ha3HAYCHUS
[IpakTueckas padota Ne 6. Pemenue

101 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 Bubnunoteka LIOK
"Pacnio3HaBaHue miaacTMacc U BOJIOKOH"
O06o01enre U cucTeMaTu3arus

102 M3YyYEeHHOTO MaTepuaia 1o TeMe 1 Bubnunoteka LIOK
"BbpICOKOMOJIEKYIIpHBIE COCTUHEHUA"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrpoabusie | IIpakruueckue = /[lara
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM

1 1 Bubnnoteka LIOK
3JIeMeHT. M30TombI.
CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB,

2 1 Bubnunoteka LLOK
KBaHTOBBIC YHCIIA
Knaccudukanus XuMuueckux 3J€MeHTOB (S-,

3 1 Bubnnoteka LLOK
p-, d-, f-amemenTHI)
Pacnipenenenue >eKTpOHOB IO ATOMHBIM

4 1 BubnunoTteka LLOK
CIOSIM
DNeKTpOHHBIC KOH(PUTYpAITIH aTOMOB

5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 BubnunoTteka LLOK
COCTOSTHHH

6 DIeKTPOHHBIC KOH(PUTYpaIIUU HOHOB. 1 Bubanoteka LIOK
[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCTeMa XMMHYEeCKHUX 3y1eMeHToB /I, H.

7 R . 1 Bubnunoteka LLOK
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU

8 1 BubnunoTteka LLOK
MPOCTHIX M CIIOKHBIX BEUIECTB MO TPYITaM U
nepuoaam
Cucremaru3anus 1 0000IICHUE 3HAHUH 110

9 1 BubanoTeka LLOK

TEMC




10

Bunpl xumudeckoul cBsa3u. MexaHU3MBI
00pa30BaHUs KOBAJIGHTHOW CBSI3U H
BOJIOPOAHON. MeEXKMONEKYISIpPHBIE
B3anMMOJICHCTBUS

Bubanoteka LLOK

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

Bubnnoteka LLOK

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIATypa

Bubnnoteka LLOK

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

Bubnmnoteka LLOK

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAx

Bubnnoteka LLOK

15

WUctunnsie PaCTBOPLBI: HACBIIIICHHBIC U
HCHACBIIICHHBIC, paCTBOPHUMOCTD.

Bubnnoteka LLOK

16

KoHnuenTtpauuu pacTBopos.

Bubnnoteka LLOK

17

Pemrenne 3ama4 ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTna',
"MoJIsipHasi KOHIIEHTpanus"

Bubnnoteka LLOK

18

Knaccudukarnus 1 HOMEHKIATypa
HEOPraHMYECKUX BEILEeCTB

Bubnnoteka LLOK

19

Cucremarusanusa 1 0000IIeHe 3HAHUN 110
TEME

Bubnnoteka LLOK

20

KonTtponsHas pabota no temam "CrpoeHue
atoma. Ilepronnyeckuii 3aKoH u
[lepnoauueckas cucreMa XUMHYECKUX

Bubnmoteka LOK




anemenToB JI. . Menneneesa", "Ctpoenue
BelecTna’

Krnaccudukarus XuMHUECKUX pEeakui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.

21 3aKOH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH Bubnunoteka LLOK
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPU
XUMHUYECKUX PEAKITUIX

29 TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA. 516 nvoTexa LOK
TepmoxuMuueckue ypaBHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX

23 . Bubnunoteka LLOK
peaKIuii 1 TePMOXUMHUIECKUM YPABHCHUSIM

24 CKOpOCTh XMMUYECKOH peaKIuy, e€ 516 MoTexa LIOK
3aBUCHUMOCTB OT Pa3InYHBIX (DAKTOPOB.

25 ['omMoreHHbIC ¥ TeTepOreHHBIE PEAKITHH. Bubanoteka LIOK
[Ipaktuueckas padota Ne 1 mo reme "Bnusaune

26 pa3IUuYHBIX (HAKTOPOB HA CKOPOCTH Bubanoteka LIOK
XUMHUYECKOH peakiuu"

97 OO6patumbie 1 HEOOpATUMBIE PEAKITUH. 516 nmorexa LIOK
XUMHYEeCKOe paBHOBECHE
[Ipaktrueckas padota Ne 2 o reme "Bnusaue

28 pa3IUYHbIX (PAKTOPOB HA MOJIOKEHUE Bubanoteka LLOK
XUMHUYECKOTO paBHOBECHS"
DnexTponauTHueckas auccouuanus. CuibHbIe

29 U ciadbie AMeKTponuThl. CTeneHb Bubnuoteka LIOK
JUCCOIMALIUH.

30 HNonnoe npousseaenune Boasl. Cpena BOJAHBIX 516 nvoTexa LOK
pactBopoB. (pH) pactBopa.

31 I'mpoponns coneit. Peaknuu, nporekaroniye B Bubnmoteka LOK




pacTBOpax 3JEKTPOJIUTOB

[Ipaktuyeckas padora Ne 3 o reme

32 "XUMHYECKUE pEeaKIIUU B pacTBOpax 1 Bubaunoteka LIOK
3EKTPOJUTOB"
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
33 N 1 Bubnmnoteka LIOK
Baxneiiire oKUCIUTETN U BOCCTAHOBUTENH
34 MeTo 1 3JIeKTPOHHOTO OallaHca. 1 Bubamoreka LIOK
35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1 Bubanoteka LLOK
36 Pemenue 3amau 1 Bubnmoteka LIOK
37 Pemenne 3amauy. 1 Bubnunoteka LLOK
Cucrtemarusanusa 1 0000IIeHe 3HAHUH 110
38 " " 1 Bubnnoteka LIOK
TeMme "XUMHUUYECKUEe peakiuu
KonTtponpHas padoTa o teme "XumMuueckue
39 " 1 Bubnunoteka LIOK
peakuuu
[Tonoxenne nHemeramioB B [lepuoanueckoit
CUCTEME XMMHUYECKUX 3yieMeHToB JI. W.
40 1 BubnunoTteka LLOK
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTOMOB.
AnnoTponus HEeMeTauIoB (Ha pumMepe
41 p ( PHUMEp 1 Bubnunoteka LLOK
KHCJIOpoia, cepsl, hochopa u yriepoaa)
Bonopona: nonyuenue, puzndeckue u
42 p yqv . 1 Bubauoteka LIOK
XMMHYECKHE CBOMCTBA.
["anmorensl: HaAXOXKIEHHUE B IPUPOJIE, CIIOCOOBI
43 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE 1 Bubaunorteka LIOK
CBOMCTBA
I"anorenoBonopoasl. Baxueiimue
44 KHMCIIOpOACOACp KaIIe COCTUHCHUS 1 Bubnmoteka LLOK

TaJJOIrCHOB




JIabopaTopHbIE U MPOMBIIIIICHHBIC CTIOCOOBI

45 MOJIy4EHHS TanoreHoB. [Ipumenenne Bubnnoteka LIOK
rajoreHOB U UX COEAUHEHUI
[Ipaktuyeckas padora Ne 4. Pemenue

46 9KCIICPUMCHTAJIbHBIX 33J1a4 110 TeME Bubnunoteka LIOK
"T"amorensr"
Kucnopon: mabopaTtopHbie 1 IPOMBIIIJIECHHBIE

47 CHOCOObI nonyqeims[, ¢buznueckue u 516 nmoTexa LIOK
xumudeckue cBoiictBa. O30H. [Ipumenenmne
KHCIIOpO/1a U 030HA

48 OKcuIbl M IEPOKCH/IBI. Bubnnoteka LLOK

49 Pemenue 3a1a4 pa3auyHbIX TUTIOB Bubnnoteka LLOK
Cepa: HaxOXJIEHHUE B MPUPOJIC, CITOCOOBI

50 MoJTydeHus1, GU3NICCKUE U XUMUICCKHE Bubanoteka LIOK
CBOMCTBA

51 Ceposogopoa. Cynbhu sl Bubanoteka LIOK

52 Kncnoponcozxepmimne CO@,I[I/IvHeHI/ISI CepBL. 516 morexa LIOK
Oco0eHHOCTH CBOMCTB CEpHOI KHCIOTHI
[Ipaktuueckas padota Ne 5. Permenue

53 3KCIIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u BubnnoTeka LIOK
eé coequueHus"
A30T: HaX0Xk/I€HUE B PUPO/JIE, CTIOCOOBI

54 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE Bubaunoteka LIOK
CBOMCTBA. AMMMaAK.

55 Kncnopoz[cozlepxcalmﬂe COCI[I/II:I’CHI/IH azora. 516 nmoTexa LIOK
Oco0OeHHOCTH CBOMCTB a30THOM KUCIOTHI

56 HpI/IMeHeHI/Ie a30Ta ¥ €ro COeINHEHUM. Bubnmoteka LLOK

57 docdop: HAXOkKAEHUE B IPUPOJIE, COCOOBI Bubnunoteka LIOK




MOJTy4eHUsl, GU3HUECKUE U XUMUIECCKHEC
CBOMCTBA.

Oxcunsl hocdopa, hochopconepxanire

58 . Bubanoteka LLOK
kucinoTel. Conu GpochopHOit KUCTOTHI

59 [Tpumenenne pocdopa u ero coeTMHECHUH. Bubamoteka LIOK
[IpakTnueckas padota Ne 6. Pemenue

60 IKCIIEPUMEHTAJIbHBIX 3a71a4 1Mo TeMe "A30T, Bubnunoteka LLOK
dhocdhop u ux coenuHeHUs"
VYraepoa: HaXOXICHUE B IPUPO/IE,

61 MoAU(PHUKAIIH; PU3NUECKHE U XUMHYECKHE Bubnnoteka LIOK
CBOWCTBA, IPUMEHEHNE

62 Oxkcun yriepoaa(ll), okenn yrnepoga(1V), En6amorexa LIOK
YroJibHas KUCJIOTa U €€ COJIU

63 Pemtenue 3amay BubnunoTteka LLOK
Kpemuwnii: HaxoxaeHue B IPUPOJIE, CTIOCOOBI

64 MoJTydeHus1, GU3NICCKUE U XUMUICCKHE Bubanoteka LIOK
CBOMCTBA
Oxcup kpemaus(1V), kpeMHUEBass KACIOTa

65 P (IV), xp ’ Bubanoteka LIOK
CHJTUKATBI
[IpumeneHne KpeMHHS U €ro COCTUHEHUH.

66 Bubnunoteka LLOK
CrexkJio0, €ro moyryuyeHue, BUAbI CTEKIIa

67 Pemtenue 3amauy. Bubnunoteka LLOK
CucremaTu3zanus 1 0000IIeHHe 3HAHUN IO

68 " " Bubnnoteka LIOK
teme "Hemeraiuibt

69 KonTtponrHas padota no teme "Hemerannsr" Bubaunoteka LIOK
AHanu3 pe3ynbTaToB KOHTPOJIBHOHN paObOThI

70 pesy P P ’ BubnunoTteka LIOK
KOPPEKIIHsI OIHOOK

oJio’keHre MetaisoB B [lepuoandeckoit nbnnoteka
71 1 I1 Bun6 OK




CHUCTEMC XUMHYCCKUX 3JICMCHTOB.
OCOOGEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YEeK aTOMOB METAJLIOB.

72

OO6mue ¢puznyecKkue CBOMCTBA METAJLIOB.
HpI/IMCHeHI/Ie MCTaJIJIOB B 6I)ITy 1 TEXHUKEC

Bubanoteka LLOK

73

Crnasel MetauioB. Kopposus.

Bubanoteka LLOK

74

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

Bubnnoteka LLOK

75

DNEKTPOXUMHUECKUN Psijl HAlPSDKEHUN
MeTaiioB. OO1ie crnocoObl MOJIy4yeHUs
METaJIOB

Bubnnoteka LLOK

76

O6mras xapakTepuctuka MetamioB | A-rpynmnsl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuil u Kaynii: moiay4eHue,
¢bu3nyeckre 1 XMMHUYECKHE CBOICTBA,
IIPUMEHEHHE MTPOCTHIX BELIECTB U UX
COEeIUHEHNN

Bubnnoteka LLOK

77

O6mras xapakrepuctuka metayioB [A-
rpynbl [lepruoandeckoi cucTemMbl
XHUMHYECKUX 3JIEMEHTOB. Marauii U KaJbIHi:
nojydeHue, GU3NIecKue 1 XUMHICCKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEIUHEHNMN

Bubnnoteka LLOK

78

XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

Bubnnoteka LLOK

79

ANOMHUHHAI: TIIOJIY4YCHHUC, (bHBH‘IeCKI/IC u
XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

Bubnnoteka LLOK

80

AM(I)OTCpHLIe CBOMCTBa OKCHJa U TUAPOKCHU A
AIIOMHUHUA U UX IPUMCHCHUC.

Bubnmoteka LOK




81

Pemenue 3amau.

Bubanoteka LLOK

[Ipaktudeckas padora Ne 7. Pemenue

82 9KCIEPUMEHTAJIbHBIX 3314 110 TeEME Bubaunoteka LIOK
"MeTasuibl IJIaBHBIX OArpYHH"”
OO0mmas XxapakTepuCcTHKa METaIOB TTOOOYHBIX

83 noarpynn lleproaudyeckoit CUCTEMBI Bubanoteka LLOK
XUMUYECKUX DJIEMEHTOB
DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa U

84 . Bubnmoteka LLJOK
€ro COeJAMHEHUH, NX IPUMEHEHNE
Baxwuelimmne coeMHEHNs] MapraHiia.

85 [Tepmanranat kanusi, €ro OKUCIUTEIbHbBIE Bubnnoteka LLOK
CBOICTBa
dusnvecKkue 1 XMMUUECKHE CBOICTBA Kee3a

86 u ero coequHeHui. [lomydyeHne u npuMeHeHne Bubanoteka LIOK
CILTaBOB Xkele3a
Pu3nuecKkrue 1 XMMHUYECKHE CBOMCTBA MEIU U

87 . . BubnunoTteka LLOK
e€ COeIMHEeHUI, UX TPUMEHEHNE

88 Ouznyeckue U XMMHUYECKHUEe CBOICTBA LIMHKA U
€ro COeMHEHH, UX IPUMEHEHHUE.
[Ipaktuueckas padota Ne 8. Perenue

89 SKCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME Bubnnoteka LLOK
"MeTaibl TOOOYHBIX MOATPYIH"

90 Pemtenue 3amauy. BubnunoTteka LLOK

o1 O60061menue u CI/ICTCVT\/IaTI/IBaI_II/I}I M3Y4YEHHOTO 5u6nmoTera LOK
Marepuaia no teme "Meramisr"

92 KonTtponrHas padota no Teme "Mertasibl" Bubaunoteka LIOK

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, 516 moTexa LIOK

KOPPEKIHs OINO0K




Ponb xumuu B 0O6ecrieueHNH yCTOMYUBOTO

94 pa3BuTHs yenoBedyecTBa. [IoHsATHE O HAyYHBIX 1 Bubnnoteka LIOK
METOJaX UCCIEI0OBaHUS BEIIECTB
Hayunble npuHIUIIBI OpraHUu3aliu
XHUMHAYECKOT0 IIPOU3BOICTBA.

95 P 1 Bubnmnoteka LIOK
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS
BaKHEHUINX BEIIECTB
XHUMHYECKOE 3arpsA3HeHue OK aromen

96 P 24 1 BubnmoTeka LIOK
Cpebl ¥ €ro MOCIJIEICTBUS
XuMUs 1 3I0pOBbe YeaoBeKa. JlekapcTBeHHbIE

97 P P 1 Bubnunoteka LLOK
cpencTaa
Xumug uiy. Poab xumun B o0ecrieueHnn

98 N 1 Bubnnoteka LLOK
MMHUILEBOI 0€30IMaCHOCTH
Kocmernueckue u mapdroMepHBIC CpeACTBA.

99 pd P P 1 BubnunoTteka LLOK
BrrToBas xumuns
XuMUs B CTPOUTENILCTBE. BaxkHelue

100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC 1 Bubanoteka LIOK
MaTepuabl
XuUMUs B CEIBCKOM X03s1icTBE. OpraHnyeckue

101 1 Bubnunoteka LLOK
Y MUHEpaJIbHBIC YI00PCHUS
Cucremarusanus 1 00001IeHNe 3HAHUH 110

102 1 BubnunoTteka LLOK
TEME

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




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

1. Xumus. Yrayonennsiii ypoBenb. 10- 11 knacc. Yueonux (aBtopsl O. C.
INa6puensn, U. I'. Octpoymos, C. 1O. ITonomapes).

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Xumus. Yray6nennsiii ypoBenb. 10-11 knacc. Yuebnuk (aBropsi O. C.
INa6puensn, U. I'. Octpoymos, C. 1O. ITonomapes).

2. Metonnueckoe nocodue. YriayoneHnusiit ypoeHb. 10 - 11 kmace (aBTopst O.
C. TI'abpuensn, U. I'. OctpoymoB). 208 c.

3. HacronpHas kHura yuurtens. YTiayosneHHbl ypoBeHb. 10 kimace (aBTopsl O.
C. T'abpuensn, U. I'. OctpoymoB). 480 c.

4. KoHTpoJibHBIC U NMPOBepoUHbIe paboThl K yueOHuky O. C. I'abpuensina, 1. T
OctpoyMoBa,

C. 1O. Ilonomapesa «Xumus. Yriyosnennsiii ypoBeHb. 10 kiace» (aBTopsl O.
C. TI'abpuensH,

C. A. Cnanxkos). 192 c.

5. Kontpomnsubie pabotsl k yueonuky O. C. T'aGpuensua, . I'. OctpoymoBa,
C. 10. IlonomapeBa «Xumusi. YTayoseHHbI ypoBeHb. 10 kimace» (aBTopsl O. C.
IMa6puensn, C. A. Cnankos). 80 c.

6. Xumnueckuii sxkcnepuMeHT B mikosie. 10-11 kimacc (aBropsr O. C.
I"abpuernsn). 208 c.

7. Xumus. YrinyOneHHbIN ypoBeHb. 10 kiace. DinekTpoHHas opma ydeOHHKA.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

[Ipu peanuzanuu nporpammsl 1o reorpapuu Ha ypoke OCHOBHOT'O OOILEr0
00pa30BaHUs UCIIOJB3YIOTCS AIEKTPOHHBIE 00pPAa30BATEIbHBIE PECYPCHI,
yTBep)Ka€HHbIe [Iprkazom MunucrepcerBa npocsenieHus Poccuiickoi
®enepanuu ot 23 uronst 2025 rona Ne551 «O06 yrBepxkienuu enepaibHOro
HEepeyHs IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, TOMYIIEHHBIX K
UCITOJIb30BAHUIO NPU  PEATU3ALNH UMEIOIINX IOCYIaAPCTBEHHYIO
aKKpeAMTalno0 00pa30BaTeNbHBIX IPOrPaMM HA4aJIbHOTO 0OIEro, OCHOBHOTO

o0111ero, cpeiHero o01Iero oopa3oBaHMU



