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HOACHUTEJIBHAASA 3AIIMCKA

PabGouas mporpamMma Mo XMMHUM Ha YPOBHE CpPEIHEro o0IIero oopa3zoBaHUS
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), npencraieHHbIX B DefepaqbHOM rOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNIokeHU «CTpaTterun pas3BuTHS 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
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTalyyi uX K OBICTPO MEHSIOIUMCS YCIIOBUSIM KM3HU B COLIMYME, 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 ~ MHTEpIIPETalii0 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(OPMAITMOHHO-METOANYECKAs, peajau3anus KOTOpoil obecrieunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OPraHM3alMOHHO-TUIAHUPYIOLIAsl, KOTOpasi MPEeyCMAaTPUBAET ONpPEICIICHHE:
OPUHLMIIOB CTPYKTYPUPOBaHUS W  IOCJIEIOBATEIBHOCTH  HU3y4YEHUS
yuyeOHOro  Marepuana, KOJMYECTBEHHBIX W  KAUeCTBEHHBIX  €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax WTOTOBOM arrectan B (OpME E€IUHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:
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e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE 1JIs
M3yUeHUsI B  paMKaxX OTACNIbHBIX Mpoduied, mpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro MO KiaccaMm, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e 1a€T MPUMEPHOE paclpeiesieHne Y4eOHOr0 BpEMEHU, PEKOMEHIyEMOT0 JIJIst
U3YYEHUS OTJEIbHBIX TEM;

elIpe/JIaracT MPUMEPHYIO  IOCIEIOBATEIbHOCTh HM3Y4YEHUS  Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e 1a€T METOIMUECKYIO UHTEPIIPETALIUIO LIeTIeH U 3a/1au U3yueHUsl mpeMeTa Ha
yrayoJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOMU
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 TPOrpaMME IO XUMHUHU MPEIyCMOTPEeHA
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 BapUaTHUBHOM 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
mudepeHIIMPOBAaHHOTO OO0yYCeHHUS Ha YpPOBHE CpeIHero oobimero 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 OpPTaHMU3AIUSAX CPEIHEr0 Mpo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsl, B TOM YHCIIE C MIEPCIEKTUBOM MOCICIYIONIETO MOTYYCHHSI XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS

dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
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u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad
BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIOCOOOB  JEATENBHOCTH, HMEIOMIMX  MEXAUCLUILUIMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIIIYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHuu mMoaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aIlMy COJEpPKaHUsl ATUX KYpCOB B MPOTrpaMMe IO XUMHU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuumsax 06a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Yy4YeHHMs MpeaMera. ITa cHcTema
3HAHMM TOJYy4YaeT OMNpeNeEHHOEe TEOPETHYECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredyeHa
BO3MOXKHOCTh 3HAQYUTEIBHOTO YBEIWYEHUS OO0BEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTAaX U CBOMCTBaX MX COEIWHEHUN HA OCHOBE PACIIMPEHUS U YTIyOJIeHHs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XUMHUYECKON KUHETUKHU
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS DHEPreTUUECKUX U3MEHEHUU Mpu €€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKkiui  JOmoNHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
AIEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XUMHUHU MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
YIIIyOJIEHHOTO YPOBHSI U3YUEHUS JIJIs1 KJIACCOB ONpeAesi€HHOro npoduis (riaBHbIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIUSHUE CMEXXHBIC TIpeIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduist O0bInoe
3HaYeHUe OyayT MUMETh AJIEMEHThl yuyeOHOro Marepuana no obuied xumuu. [Ipu

HU3ydYCHHH IIPCAMETa B JAaHHOM CJIy4aC aKICHT 6yz[eT CACIaH Ha O6IJ_IHOCTB
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METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUM B XUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXpPaHEHUS
MAacChbl U JHEPruM, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MNPEACTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO xe BpeMs B coaepkaHUM TMpeaMeTa JJisl KJIACCOB XHUMMKO-
Ouonornyeckoro npoduiis OoNbIIMKA yAENbHBIA Bec OyaeT MMEeTh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTcs  BO3MOXKHOCTh g Ooliee
00CTOATENILHOTO  PACCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMOUALI, OCJKU, YIJICBOJbI, HYKJICHHOBBIC
KUCJIOTBl U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBE M CBOWMCTBAaX MpEACTaBUTENECH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3y4YEHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAyYHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MIPAKTUYECKOTO MPUMEHEHUS HAyIHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMEeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayudHbIe MpeaMeTh», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATYpPay.

[Ipyu um3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEeATEIbHOCTU YEJI0OBEKAa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTypbl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpeIMeTa Mperoiaract
peanu3aluio TakKuXx 1enei, Kak:

e popMupOBaHHME TPENCTAaBICHUN: O MaTEpPUATBHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK U €€ BeAylled poiu B oOecreueHuu
YCTOWYMBOTO  Pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnn PpalMoOHAIIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe KOJIOTHYECKHU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

°eOCBOCHHME CHUCTEMBbl 3HAHWM, JIEXKAIMUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATUM, 3aKOHOB M TEOpUM XWMHHM, COBPEMEHHBIX IPEICTABICHUN O
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CTPOCHUW BEIIECTBA HA pPa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJICKYJIIPHOM,  HAJAMOJEKYJSIPHOM, O  TEPMOJWHAMUYECKHX U
KHHETHYECKNX 3aKOHOMEPHOCTSAX MPOTEKAaHUS XUMHUYECKUX DPEaAKIUH, O
XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAYYHBIX IPUHITUTIAX XUMHUYECKOTO IMPOU3BOJICTBA;

 popMupoOBaHUEe y oOyyJarommuxcs OCO3HAHHOT'O MOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHMHA I OOBSCHEHUS
KITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHHMSI SBJICHUH, UMEIONINX CCTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS TPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTUUECKON O€30MacHOCTH MOCIEICTBUN
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM W IMEpepadOTKOU
BEIIECTB;

o yTIyOJICHUE TIPEJICTABIICHUH O HAYYHBIX METOJIaX IMO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOPETCHHMSI yYMCHHH OpPHUEHTHPOBATHCS B MHPE BEIICCTB U
OOBSCHCHHS XWMHUYCCKHMX SIBJICHHHM, HMMCIOIIMX MECTO B TMPHUPOJE, B
NIPAKTHYCCKOM JIEITEIbHOCTH M IIOBCETHEBHOM KU3HH.

B mane peanuzanuu TEpBOOYEPEIHBIX BOCHUTATENIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1EJIOCTHOM CHUCTEMBI CpeIHEro OO0IIero oO0pa3oBaHUS MPU U3YUYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyalbHOCTh
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIIUTAaHUE YOEKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAKECHHUS
K TIpOIleCCYy TBOpYECTBAa B OOJACTH TEOPETHUECKUX U TMPHUKIATHBIX
UCCJIeI0BaHUN B XUMUH, dbopmupoBaHue MUPOBO33pPEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHEC MOTHBAIIMM K OOYYCHHIO U TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥  CAaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHHSA
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

e PA3BHUTHE IM03HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW TTPO()eCCHOHATBHON M OOIECTBEHHOM JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e popMupoBaHHE yMEHUNW H HABBIKOB PAa3yMHOTO MPHUPOAOIOIH30BaAHNUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOMIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.
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OO6miee 4nciIo 4yacoB, MPEAYCMOTPEHHBIX U U3YUYCHHUS] XUMUU Ha YTIyOJICHHOM
YpOBHE cpenHero ooOiero oopa3zoBanusi, coctarisier 204 vacoB: B 10 kiacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEJIEIHO).



COILEPKAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W 3HAYeHHE  OpPraHUYECKOM  XMMUH, IIPEICTaBICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel TUOpUAM3ALMM aTOMHBIX oOpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsTue o0 cBOOOJHOM paaukaie, Hykieoduie u
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUAOB: pPa3BEPHYTas, COKpalIEHHAS,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHoU rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTuyeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIMU B OPraHUYECKOU XUMUMU.

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, OOYIJIMBAaHUE WM TOPEHHUE), KOHCTPYHPOBAHHE MOJAENIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -



ruOpuau3anus aToOMHBIX opOuTaneil yriepoaa, c-cBsi3b. dusmueckue cBOMCTBa
AJIKaHOB.

XHWMHUYECKAE CBOMCTBA QJIKAHOB: PEAKLUHMM 3aMELICHUS, H30MEPHU3ALNH,
JNETUAPUPOBAHMS, UUKIA3ALNN, TUPOIN3a, KpeKUHra, ropenus. [Ipencrasnenue o
MEXaHNU3ME PEAKIINI PaJUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs: U TPUMEHEHUE AJIKAHOB.

Huknoankanel. O0Owmwas ¢popmysna, HOMEHKIATypa U uzoMepus. OcoOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTaH, IMKJIOreKCaH) LMKI0adkaHoB. CrnocoObl MOJyYeHUs |
IPUMEHEHHE [TUKIOAIKAHOB.

Ankenbl. ['omoniornueckuil paj aakeHoB, odOmas Gopmyiia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYN —aJKeHOB, SpP*-
rudpuau3anus aTOMHBIX opOuTtaneidl yriepona, - W m-cBA3U. CTpyKTypHas u
reomeTpuueckas (UuMc-TpaHc-) uzomepus. DU3MYECKHE CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKUHMHM MPUCOEAUHEHHUS, 3aMEIICHUS B O-TOJIOKEHUE
Opy ABOMHOHN CBA3W, MOIUMEpu3aluu U okucieHus. [IpaBwio MapKoBHUKOBA.
KauecTBeHHbIE peakiuu Ha JBOHWHYIO CBA3b. CrocoObl MOMyYeHUs: U TPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaneHoB (CONpsKEHHBIE, N30JIHMPOBAHHEIE,
Kymynuposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS M XUMUUYECKUX CBOWCTB
COnpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX TUueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKMHOB, SP-
rudpuan3alus aTOMHBIX opOuTaneid yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUS. KUCIIOTHBIE CBOIICTBA aTKUHOB, HUMEOIINX KOHLIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIEC peakinyu Ha TPOMHYIO CBs3b. CIIOCOOBI OTydeHUS
Y IPUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonOrnyeckuili psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OcH30i1a. DPU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOIICTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHHS B O€H30IbHOM KOJIBLIE U
YIJIEBOAOPOJIHOM pajuKaje, PEakUUd NPUCOEAUHEHUS, OKHUCIEHUE TIOMOJIOTOB
oensomna. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUM 3aMECTHTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
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XUMHYECKUX CBOMCTB cTupona. [lonmumepusanus cruposa. CrnocoObl MOIyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpupoansiii ra3. IlonytHeie HedTaHble ra3sl. HedTh u €€ mpoucxoxaeHue.
KamenHslii yroap U npoayKThl ero nepepadorku. CrnocoObl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TePMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMU YTJIIEBOAOPOAOB.

DOIEKTPOHHOE CTPOEHHE TaJOrEHIIPOM3BOJHBIX YIVIEBOJOPOAOB. Peaknun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIy, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHoOrpynmy. JlelicTBME Ha TaJOreHNPOU3BOJAHBIE BOJHOTO W CIHUPTOBOIO
pacTBopa MmEnoun. B3anMOIEeNCTBUE IUTajlOT€HAIKAHOB C MAarHMe€M W LHUHKOM.
[Tousitue 0 METAIIIOOPTraHUYECKUX COEIMHEHUSAX. Hcnons3oBanue
raJIOTeHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3yUYCHHsI BEIIECTB W HX IMPEBpaIleHUN:
u3ydeHrne (PU3NUYECKUX CBOWCTB YTJI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakuuii YriieBOJIOPOJOB Pa3IMYHBIX KJAaccoB (oOeciBeurMBaHWE OpPOMHOW MU
MOJHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajaus, B3aUMOJCHCTBHE allETHIIEHA C
aMMUayHbIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOE OOHapyKEHHE
yriepoia W BOJOPOJAa B OpPraHMYECKUX BEIIECTBaX, IOJIydYEHUE ODTHICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomyieHHE C¢ Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBbI, MOJEIUPOBAHUE MOJEKYI
YII€BOJOPOI0B U raJOreHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJMHHEHHU.

IIpenenbHble ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIEKyl (Ha mnOpuUMepe
METaHoJa M 9TaHojia). ['oMojoruueckui psja, obmas dopmyna, H30MeEpHs,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MpeaebHBIX
OIHOATOMHBIX CHUPTOB. BoIOpoaHBIE CBSI3M MEXAY MOJEKYyJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIIEHHs, JeruapaTalud, OKHCICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. JIelCTBUE ATaHOIA U METaHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢upsl, HOMEHKIAaTypa U n3oMepus. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — JTUJIEHIVIMKONb W TIULEpUH. Duznueckue Hu
XUMUYECKHE CBOWCTBA: pPEaKIUU 3aMEIICHUs, B3aUMOJICCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIC
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cnupthl. IlpencraBneHue o MexaHuW3Me peaKUUd HYKJICO(DHUIBHOIO 3aMEIICHHMS.
HeiictBue Ha opranu3zM 4enoBeka. CrocoObl TMOJNy4eHHs] W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYMHIBl U
o6enzonibHOrO siapa. dusnueckue cpoiicTBa ¢eHosna. OCOOCHHOCTH XUMUUYECKHX
cBoiicTB (QeHnona. KauecTBeHHble peakuuu Ha (eHon. ToxcuyHOCTH (heHona.
CrnocoObl nosryuyenus u npumenenue ¢penona. GenonpopmanpaeruaHas cMoia.

KapOoHuiibHbIE COETMHEHUS — AJIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUIIBbHOM Tpynmbl. ['oMonoruyeckue psiibl aabAeTHIOB U KETOHOB, 00Ias
dopMyna, u3zomepuss U HOMEHKIaTypa. Du3myeckue CBOMCTBA albAECTUIOB U
KETOHOB. ~ XHMMHYECKHE  CBOWMCTBA  albJErMIOB W  KETOHOB:  pEaKIMu
npucoequHeHusi. OKUCIEHUE allbJIerU/10B, KAUeCTBEHHbIE PEAaKIIMU HA aJlbICeTHIbI.
CrniocoObl oJTydYeHUs U IPUMEHEHHUE aJlbIETUIOB U KETOHOB.

OnHOOCHOBHBIE TpeieNibHbIe KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 3oMepust 1 HoMeHKIaTypa. Pusznueckue cBoicTBa
OJIHOOCHOBHBIX TMPEACNIbHBIX KapOOHOBBIX KHUCIOT. BomopogHbie CBA3UM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus HTepuuKaluy, peakiuu ¢ YYacTHEeM VYTIJIEBOJAOPOJHOIO pajJvKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPECIbHBIX U apOMATHUECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpecTaBuTenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAas, NAJIbLMUTHHOBAS, OJCUHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUSI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psa, oOmas (opMymna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIM3 B KHUCIOW H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckre U XUMHUIECKHE CBOMCTBA )KUPOB: THAPOIIU3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKH
HETpEeETbHbIX JKUPHBIX KUCIOT. JKuphl B IpUpo/Ie.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

OO6mast xapakTepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapuabl). MoHOcaxapumbl: TIIOK03a, (PYyKTO3a, rajgakto3a, pubo3a,
ne3okcuprbo3a. dusnyueckre CBONCTBA M HaXOXJEHHE B Mpupojae. POTOCHUHTES.
XHUMHYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C Y4aCTUEM CHUPTOBBIX U aJIbJIETUIHOU
IpyMI, COUPTOBOE M MOJOYHOKHCIOe OposkeHue. I[IpuMeHeHue TriarOKO3bl, €€
3HAYCHHUE B KU3HEACATEIbHOCTU OpraHu3Ma. J(ucaxapuisl: caxaposa, MajibTo3a U

JIAKTO34a. BOCCTaHaBHI/IBa}OHII/Ie N HCBOCCTAHABJIMBAIOIHEC AHCaXapUIbI. FHI[pOJ'II/IS
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nucaxapuaoB. Haxoxenue B nmpupone u npuMenenue. [lonucaxapuapl: Kpaxmal,
INIMKOTeH M newmnono3a. CTpoeHne MakpoMOJIEKYd Kpaxmaia, TJIMKOreHa |
nesnono3sl.  dusnueckue CBOMCTBA Kpaxmajla M LEUIIOJI03bl. XUMHUYECKHE
CBOICTBa Kpaxmala: THAPOJIN3, KAaYECTBEHHAs peakuus C HMOJO0OM. XUMHUYECKUE
CBOMCTBA LIEJUIIOJIO3bI: THUAPOJIN3, NOIyYeHUE 3(PUpPOB Leoao3bl. [loHsatue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYE€HHsS BELIECTB M HMX NPEBPALLCHUN:
pPacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJIE, B3AMMOJIEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMpTa B albJIETH] Ha PAacCKaJIEHHOM MEIHOW MPOBOJOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXKHO HCHOJIb30BaHHE
BUJIEOMATEpUAJIOB), KAaYECTBEHHbIE PEAKIMU Ha aimpAeruiibl (C THIPOKCUIOM
nmuammuHcepeopa(l) wu  rugpokcumom  Mmenu(ll)), peaknous riauMnepuHa ¢
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHUE pPAcTBOpPA TIIOKO3bl ¢ ruapokcunom menu(ll), B3aumoneiictue
Kpaxmalia ¢ MOJOM, PEIIeHHE IKCIEPUMEHTANbHBIX 3a7a4 Mo TeMaM «CHUpTHI U
penomnb», «KapOoHOBbIE KUCTOTHL. Cl0KHBIE (PUPBD».

A3zoTcofep:kalye OpraHuyeckue coeJMHeHMs.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMMuaka. Knaccudukanus aMuHOB:
anudaTuyeckue W apoOMAaTUYECKUE; IEPBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue monekys, obmas (opmyna, u3oMepus, HOMEHKIATypa U (QU3UUYECKHEe
CBOMcTBAa. XMMHUYECKOE CBOWCTBA aln(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
QJIKWJIMPOBAaHUE, B3aUMOJAEHCTBUE IMEPBUYHBIX AMHUHOB C A30THUCTOM KHCIOTOM.
Counn ankmiaMMOHHUSL.

AHWINH — TpeACTaBUTENb AaMHMHOB apomaThueckoro psga. CrpoeHue
aHwIMHA. B3aumMHoe BiIMsHUE rpymni aTOMOB B MoJjeKyne aHwinHa. OcoOeHHOCTH
XHUMUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuyu Ha aHWIMH. CrocoOsl
HOJy4YeHUs] U MpUMEHEHHe anudarnyeckux aMuHOB. IlomyueHue aHuIuHA U3
HUTPOOEH301a.

AmuHokucnotsl. HoMeHkiarypa u usomepus. OTaenbHbEe NPEICTABUTENN O-
AMUHOKHUCJIOT: TJIMUMH, aJlaHuH. @DU3NYeCKHe CBOMCTBA  AMHHOKHCIIOT.
XUMHUYECKHE CBOWCTBA AaMUHOKHCIOT Kak aM(OTEpHBIX  OpraHHMYeCcKHUX
COCMHEHMH, peakuusi MOJUKOHACHCAllUK, OOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 M THAPOJIU3 MENTHU/IOB.

benku kak mpupogHele noaumMepsl. IlepBuuHasi, BTOpH4YHas M TPETHYHAS
CTpyKTypa OeiKoB. XHUMHYECKHE CBOICTBa OENKOB: THIPOIU3, JEHATypalus,
KAueCTBEHHBIE PEAKIUU Ha OEJIKHU.

OKCHEpUMEHTAIBHBIE METO/Abl M3YyYEHHs BEIIECTB M MX IPEBPALLECHUN:

pacTtBopeHue O€NKOB B BOJIE, JeHATypaiusi OCIKOB MpHU HArpeBaHUM, LIBETHBIC
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peakiuu Ha O€JIKM, peIIeHHE OHKCIePUMEHTANIbHBIX 3aJad [0 TeMaM
«A3oTcoaepxaiue OpraHU4YeCcKue COEZIUHEHUS» u «Pacno3naBanue
OPraHUYEeCKUX COCAUHECHUI.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE TOHSTUS XMUMHUU BBICOKOMOJICKYISIPHBIX COCIUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYIISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUA —
MOJIMMEPU3ALUS U TIOJIUKOHICHCALIUSL.

[Tonmumepusie wmatepuanbl. [lmacTmacchl (MOMUATUIIEH, TOJHUIPOIUIICH,
MOJIMBUHUIXJIOPU,  TIOJUCTUPOJ, MOJUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
noJmdTUIIeHTepeTanaT). Ytunuzanus u nepepadoTKa IiacTUka.

DJIaCTOMEPHI: HaTypaJibHbIN KayuykK, CUHTETUYECKHUE Kay4yKu
(OyTamueHoOBBIN, XJIOPONMPEHOBBIN, N30MTPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENIK), HCKYCCTBEHHBIE (BHCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETHUYECKHE (KAIllPpOH U JIaBCaH).

[Tonumepsl CIIeIIMaIBLHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasiiaraeMbie TOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KAy4yKOB, PEIIEHHUE DOKCIEPUMEHTAIBHBIX 3atady 1o Tteme «Pacno3HaBanue
IJJACTMACC U BOJIOKOHY.

PacuérHble 3anaum.

Haxoxxnenue MonekylspHOH (QOpMyNbl OPraHMYECKOro COEIMHEHUS IO
MAacCOBbIM  JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXKJICHUE
MOJIEKYJISIpHOU  (OpMYJIBl OPraHUYECKOTO COeAMHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BeliecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpPMYIIbI
OpPraHMYeCKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB
MOJy4YEHUs, OIPEIACICHUE JOJHU BBIXOJA MPOAYKTa PEAKIUU OT TEOPETUYECKHU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3YYEHUU OPraHUYECKOU XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJIb30BAaHME KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX TOHSATHM, TAaK W TOHATHM, NPUHATBIX B OTAECIBHBIX NPEAMETaX
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, HN3MEpEHHeE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.
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®uznka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEWTPOH, MOJIEKyIa,
HSHEPreTUYECKUd YpPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHoe COCTOSIHUE
BEILIECTBA, (PU3MYECKUE BEJIMYMHBI, €IUHULIBI WU3MEPEHHUS, CKOPOCTb, SHEPrus,
Mmacca.

buonorusi: kietrka, opraHusM, J3KOocucTeMma, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, ABTOTPO(MHBIA W TeTepOoTpOodHBIA THUI NUTaHUS, OpOXKEHHE,
(doTtocuHTE3, JbIXaHWE, O€JKU, YIIEBOAbL, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTBHI.

['eorpadusi: nose3Hble UCKOMIAEMBbIE, TOILIUBO.

TexHonorusi: mNUIEBbIE MPOAYKTbI, OCHOBBI PAIMOHAIBHOIO IHUTAHMUS,
MOIOIINE CPECTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHHNYECKAS XUMMUMSI

TeopeTnyeckne OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIC YHUCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarums XuMHUIeCKUX JIEMEHTOB (S-, P-,
d-, f-onmementsl). PacmpeneneHne SIEKTPOHOB 10 aTOMHBIM — OpOHTAJISAM.
DNeKTpOHHBIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB NEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXXKJIEHHOM COCTOSIHHMH, DJICKTPOHHBIC KOH(UTYpAIlMH HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuit 3akoH U [lepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizb mepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMHUYECKHX DJIEMEHTOB C COBPEMEHHOW TEOPUEM CTPOEHHS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX JIEMEHTOB M 00pa3yeMbIX UMH
NPOCTBIX W CJHOXHBIX BEIIECTB IO TpylnaM M I[epuojiaM. 3HAuYCHUE
nepuoanueckoro 3akona /[.M1. Menneneesa.

Xumudeckash CBsA3b. Buabl XHMHUYECKON CBSI3M: KOBAJICHTHas, HOHHAas,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOW CBSI3U: OOMEHHBIN H
JIOHOPHO-AKIIENTOPHBIN. DHEprus U JyiuHa cBsi3u. [[0oaapHOCTh, HANPaBIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpaTtHble cBsaA3u. BopopoaHas CBs3b.
MexXMOoNeKyIIpHbIE B3AUMOIACUCTBHS.

BaneHTHOCTP W BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COCAUHECHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).
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[IpencraBneHne 0 KOMIUIEKCHBIX COeNUHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILUIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COCJAMHEHUH.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUsSA.  THIIbI
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatne o nucnepcHeix cucremax. Mictunubie pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIpOKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. KpHcTamioruaparsl.

Knaccuduxaiuys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTAEIbHBIX MPE/ICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccuduxanys XUMUYECKUX peakiii B HEOPraHUYECKOW M OpraHu4YecKOu
XUMUM. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHEHHS U TPEBpAILCHUS
SHEPIUM MPH XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUYECKUX PEaKIIHi.
TepMoxuMHYEeCKUE ypaBHEHUS.

CKopoCTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTaiau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiui. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHS. DaKTOphI, BIUSIONIME HA MOJOKEHHE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLEHTPALUHU BEIIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunmun Jle [larenbe.

Onektponutuyeckas auccouuanus. CuiibHble H cia0ble 3JIEKTPOJIUTHI.
Crenenp guccounumannu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
nienouHasi. Bomopoaueiii nokasarens (PH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIHUTENIbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIIECHUS.
Okucnurenb U BOCCTAaHOBHUTENb. IIpolecchl OKHUCIEHHS W BOCCTAHOBIICHHS.
Baxueiiie OKHCIUTEIM U BOCCTAaHOBUTEIU. MeTO SJIEKTpOHHOIo OajiaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pa3oKEHUE MEPOKCHAA BOJIOpPOAA B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJTIMYECKUX PEIIETOK, TPOBEACHUE pEeaKMii HOHHOTO 0OMEHA, ONpeeeHue
Cpeapl PacTBOPOB C IOMOIIBIO MHAWKATOPOB, HM3YYEHHE BIIASHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIUuu H TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemetraimioB B llepuogumueckon cucremMe XUMHUYECKHX

sanementoB /.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3znueckue
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CBOMCTBA HEMETAIJIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilonmydyenue, ¢gusnueckue M XMMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJylaMd W  HEMETaJUlaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ WMAPUIBL
TormnuBHBIE 3JIEMEHTHI.

lanorensr. Haxoxaenue B mpupoje, cnocoObl MoJydeHus, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA. ['amoreHoBomopoabl. Baxuelme KucIopoacoaepKaiime
COeIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHS
rajioreHoB. [[puMeHeHue TajloreHOB U UX COSTMHEHUIM.

Kucnopona, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kucioposa. dusznueckue U XMMUYECKHE CBOMCTBA W MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuuecke cBorctBa. CepoBomopon, cyiabduasl. Oxcun cepui(1V), oxcun
cepri(VI1). Cepuuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOWCTB
cepHoil KucnoThl. [IpumeHenune cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpupoae, CrHocoObl MONy4YeHHs, (U3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUALI. OKCHABI a30Ta. A30TUCTast U a30THAs
KHACJTIOTHI U UX colii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHL. [IpuMeHeHue a3ora
U €r0 COeIMHEHMI. A30THBIE YI00pEHUsI.

®ochop. Haxoxnenue B mpupoje, CHOCOObl MONYYeHHs, (PU3UYECKHUE U
xumuueckue cBoictBa. Dochuasr u pochun. Oxcuasl ¢ocdopa, ¢ocdopHas
kucnora u e€ conu. Ilpumenenme Qocdopa u ero coenunenuit. DochopHbie
yI0OpeHUSI.

VYrinepon, HaxoxkA€HHE B Npupone. AJIIOTPONHBIE  MOIUGUKAIIH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcua yrimeponma(lV), yronpHas kuciora u €€
CoNM. AKTHBHPOBAaHHBIN yroyb, amcopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPA30BAaHHBIX YIJIEPOJOM, U €TO
COCIMHEHU.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MONydeHUs, (PU3NYECKHe |
xumuyeckue cporictBa. Oxcun kpemuus(l1V), kpeMHHEBasi KUCIOTAa, CUIUKATHI.
[Ipumenenue kpeMHus U ero coenuHeHnil. CTeKso, ero NojJy4eHue, BUbl CTEKJIA.

[Tonoxenne metaiuioB B Ilepuoanueckor cucteMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000JOYEeK aToMOB MeTauioB. OOrmmme
¢usnueckre cBONCTBa MeTaIoB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METALIIOB.
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DNEeKTPOXUMUYECKUN psifl  HampskeHuid MeTtawioB. OOmme  crnocoObl

MOJIY4ECHHUSI METaJJIOB: TUIPOMETAITYPrus, MUPOMETAIUTYPIUs,
anekTpoMeramtyprusd. [lonsitue o xoppo3uu MetamwioB. CrnocoObl 3alUThl OT
KOPPO3HH.

O6mas xapakrtepuctuka metamwioB |A-rpynnsl [lepuoauueckoit cucTemsl
XUMUYECKUX 2JJIeMeHTOB. Hatpuii u kanuii: mnonyuyeHue, ¢GU3HMYECKUE U
XUMHYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUI.

O6mas xapakrepuctuka MetamuioB |lIA-rpynmer I[leproguyeckoil cuctemsl
XUMHYECKUX DJIEMEHTOB. MarHuii M Kanpuuid: mojgydeHue, QU3nyeckue Hu
XUMHYECKUE CBOMCTBA, NMPUMEHEHHWE NPOCTHIX BEUIECTB M HX COEJUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUIN: TTONy4eHHe, GU3NUECKUe U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
OPOCTOrO BEIIECTBA M €ro coeAuHeHHil. AMQOTepHble CBOMCTBa OKCHAA H
TUAPOKCUIA AITIOMUHUS, THIPOKCOKOMIUIEKCHI alTFOMUHHSL.

OO6mast  xapakTepucTuka MeTawioB moOouHblx mnonarpynn  (b-rpymnm)
[lepronruyeckoit CUCTEMbI XUMUYECKUX IJIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA Xpoma U ero coeauHeHuid. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HUX
OKHUCIIUTENbHBIE CBOKCTBA. [lolyueHrne u npuMeHEeHne XpoMma.

®u3znueckue M XUMHUYECKHE CBOICTBa MapraHila M €ro COEAUHEHUH.
Baxneitmue coenunenus wapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanaus, €ro OKUCIUTEIbHbIE CBOMCTRA.

Pu3nyuecKkne U XMMHYECKHE CBOKCTBA KeJe3a U ero coeauHeHud. OKCuabl,
rugpokcuabl U conu xeneza(ll) u xeneza(lll). ITonyuyenne u mpuMeHeHue xee3a
U €ro CIUIAaBOB.

DU3NYECKUE U XUMUYECKHE CBOWCTBA MeIHU U €€ coenqnHeHui. [lonyuenue u
IPUMEHEHHE MEAU U €€ COCTMHEHUM.

[Muuk: momydyenue, (pu3MUeCKHMe M XUMHUYECKHE CBOMcTBa. AM{QoTepHbIe
CBOICTBAa OKCHJA U TMAPOKCHIA IMHKA, THAPOKCOKOMITIEKCHI IUHKA. [I[puMeHenne
LIMHKA U €r0 COCIUHEHUM.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
u3ydyeHue oOpa3loB HEMETaNIOB, TOpeHue cepbl, gocdopa, xkene3a, MarHus B
KHCIIOPOZAE, H3y4YEeHHE KOJUIeKIMH «MeTamibl W CIUIaBbl», B3aUMOJIECHCTBHE
LIEJIOYHBIX U IIEJOYHO3EMENIBbHBIX METAJUIOB C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M JKEJe3a C pacTBOpaMU KHCIOT U
11eJI0YEH, KaYECTBEHHbIE PEAKLIMM HA HEOPTraHWYECKUE aHUOHBI, KATHOH BOJOPOJA
YU KAaTHOHBl METAJJIOB, B3aUMOJIEWCTBHE THJPOKCHUAOB AIIOMUHHUS W LHHKA C
pacTBOpaMM KHCJIOT M IIEJIOYEH, pelieHne dKCIEPUMEHTAIBHBIX 3a]1ad [0 TeMaM
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«l"anorenn», «Cepa u e€ coeauHEHUs», «A30T U dochop U UX COCAUHEHUSY,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTaibl MOOOYHBIX HOTPYIII.

XUMUS U KU3Hb.

Ponb xumMum B o6ecriedeHu yCTOMYMBOTO pa3BUTHUs yenoBeuecTBa. [lonsrue
O HAy4yHbIX METOJaxX I[IO3HAHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHMUS.
HayuHble TpuHIMIIBI OpraHU3allui XUMUYECKOTO MPOU3BOACTBA. [[poMbIlieHHEBIE
crocoObl TOJTyYeHHUs BaXKHEUIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHCJIOTHI, MeTaHoJa). [IpomblIlIeHHbIE CITIOCOOBI MOTYUYEeHHUS] METAIIJIOB U
CIJIaBOB. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl U €ro MOCJIEACTBHUS.
Ponp xumuu B o0ecreueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMHUM B pa3BUTUU MEIUIVHBI.

XUMHSI TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIleBbie 100aBKU. Poib xumuu B
obecrieyeHUH MUIIEBON 0€30MMacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. IlpaBuiia
0€30MacHOr0 HCIOJIb30BAHMS TMpPENnaparoB OBITOBOM XWMHH B TIOBCEIHEBHOM
KU3ZHU.

XUMHSI B CTPOUTEILCTBE: BOKHEUIIINE CTPOUTENIbHBIC MaTepHaibl (IIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHu4eckue 1 MUHEPAJIbHbIE YI00peHusI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpamMHuKa.
Marepuansl 1 nekTpoHuky. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuétpi: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O0BEMY OIHOTO M3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIECTB MMEET MpPUMECH, Macchl (00BbEMa, KONMYECTBA BEIIECTBA) IMPOJYKTa
peaKkUHuH, €CIM OJHO W3 BEUIECTB JAaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MacCOBOM JOJIEd pPACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJU M MOJSPHOM
KOHIIEHTpPAIlUM BELIECTBA B pPACTBOPE, JOJM BBIXOJAA MNPOAYKTa PEAKUUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBA3€M MpU  HM3y4YeHHH OOWEed ¢
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
o0IUX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ TIOHSITHHA, MPUHATHIX B OTACIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOT' O IUKJIA.
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OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYIHBIA (DAKT, TUTIOTE3a,
TeopHus, 3aKOH, aHAIW3, CUHTE3, KiIacCU(UKaIUs, MePUOTUIHOCTh, HAOIOICHUE,
HU3MEpeHHe, IKCIIEPUMEHT, MOJIeITb, MOJICITUPOBAHHUE.

®dusnka: Marepus, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JEKTPOH, TPOTOH,
HEHUTPOH, MOH, U30TOIBI, PAIMOAKTUBHOCTD, MOJICKYJIA, JHEPIETUICCKUN YPOBEHb,
BEIIIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, WJICATBHBIN Tas,
(u3HUYECKHE BEIMUNHBI, €TMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTtka, opraHusm, sKkocuctema, ouocdepa, MeTaboIU3M, MaKpoO-
¥ MUKPODJIEMEHTBI, OCIIKH, JKUPBI, YIICBOIbI, HYKIIEHHOBBIC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U TTOTOK SHEPTHH B SKOCHCTEMAX.

['eorpadusi: MuUHEpaAIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYPCHI.

TexHoMOrUsA: XUMUYECKass MPOMBIIIJICHHOCTh, METALTYPTHsI, CTPOUTCIIbHBIC
MaTEpHaJIbl, CEIbCKOXO035HMCTBEHHOE MPOW3BOJICTBO, MHUIIECBAs MPOMBIILICHHOCTD,
dapmarneBTHICCKas IIPOMBIILICHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX
NpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpUajOB, JJICKTPOHHAS
POMBIILICHHOCTh, HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHA HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oOmero o0pa3oBaHUsl BBIJEICHBl CIEAYIONIME COCTaBISIOIIME: OCO3HAHME
OoOy4YaromMMHCS POCCUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTA M CAMOOTPEIEICHUIO; HATMYME MOTUBALIMM K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIIECTBE TMpaBWJIaMU U HOPMAaMH TIOBEJCHMS; HaJuuHe
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MPOIECCE pean3alui 00pa3oBaTENbHON NeATEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOydJarmuxcs B MpolLiecce peajan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUSA O COLMAIbHBIX HOpPMax H NpaBUWIaX MEKIUNYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

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

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
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JUINTENIbHBIX ~ HAOMIOACHUH, KPOMOTIMBBIX HSKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJla YUYEHBIX U MPAKTUKOB,;

MHTEpPECAa M [I03HABATEJIbHBIX MOTHBOB B IOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e MHQOpPMAUUU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XHMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBapHILEH C
NO3UIMH HPaBCTBEHHBIX U MPABOBBIX HOPM M C yYETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEW 3740poBOro M 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHUMAHHUS IIEHHOCTH TPaBWI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUSITHS BPEAHBIX MPUBBIYEK (yMOTpeOieHus
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3a]a4
COLIMAJIBHOM HAaIPABJIIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHUIo mpodeccuil pa3ingHoro pojaa, B TOM
YKCJIE HA OCHOBE NPUMEHEHHUS NIPEAMETHBIX 3HAaHUU 110 XUMMUH;

YBaXXEHUS K TPYAY, JIOIAM TPYAa U PE3yJIbTaTaM TPYIOBOM AEATEIBHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJBbHOH TPaeKTOPUH
oOpa3oBanus, Oyaymied mpodeccuu M peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEN K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS
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HKOJIOTHYECKH LEJIECOO0PA3HOro OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS TJIOOAJIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MTPUPOJHON U COLMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWKEHUM XUMHHM IS
pelIeHns BONPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOAHON Cpejie, YMEHHs] NPOrHO3UPOBATH HEOJArONPHUSTHBIE SKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUUN U TPEAOTBPAILATh UX;

HaJIM4Yus Pa3BUTOrO KOJOTMYECKOTO MBIIIJIEHUS], SKOJIOTUYECKON KYIbTYPHI,
OmnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaINpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CIHOCOOHOCTM U YMEHHS aKTHBHO TMPOTUBOCTOATH HUICOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBaHUU PAIMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3JaHUU LEIOCTHOTO
NpeJICTaBIIeHUsI 00 OKPYKAIOIIeM MUpPE KaK O €JUHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIIM3AlMUA: B €€ T'yMaHUCTUYECKOW HAIMpPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOW KYyJIbTYpbl, B PEIICHUU TJI0O0AIBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M 3KOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00E€CTIeUeHUN
YCIIOBUN YCHENIHOTO TPYJa U IKOJOTHUYECKU KOMGMOPTHON KU3HU KAKIOTO WieHA
00111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSCHEHUS SBIICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAaydHbIX ()aKTOB W HWMEIONIMXCS JaHHBIX C TEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYCCKUE 3HAHHS IS
pelieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYalUsAX;

VMHTEpECa K MO3HAHUIO, UCCIIEIOBATENBCKOM AEATENbHOCTH;
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TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iIu4YHBIX cepax npodeccuoHalIbHON
JEeSTENbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pPe3yJIbTaThl OCBOEHHUS MPOTPaMMbl IO XMMUH Ha YPOBHE
cpelHero oomero oopa3oBaHus BKIIOYAOT:

3HAYMMBIE U1l dbopmupoBaHus MHUPOBO33PEHUS oOyyaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIpEeIMETHbIE) OOIEHAayUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
Ipolecc, CUCTeMa, Hay4HbIH (DakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHeE);

yYHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (IO3HABaTEJbHbIC, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOW KOMIETEHIINN 00YyJarOIINXCs;
CIIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHHUBEpCAJIbHbIC YUeOHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE€ Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIIBHBIMH, KOMMYHHKATHBHBIMH W PETYJISTHBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OmpeAeisaTh LEIH JEeITEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMHU IEISIMU;

WCIIOJIb30BaTh IPH OCBOCHUM 3HAHWM TPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICTIATh XaPAaKTEPHBIC NMPU3HAKU TMOHATHM M YyCTAHABIMBATH WX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIKME MOHITHS ISl OOBSICHCHUS OTICIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;
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yCTaHABIMBATh MPUYUHHO-CICICTBEHHBIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUsSI (MHAYKTHUBHBIE, JENYKTUBHbBIC, IIO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSX, DOPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUS HMCIOJIb3yeMble B XUMUHU CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYeckas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyTHUpOBATH MM U 33J1a4l UCCIICIOBAHMS, UCIIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHHM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ynbrar, (popmMyaupoBaTh
0000111eHNSs ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCAEIOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CAaMOCTOSITEILHOMY
NOMCKY METOJI0OB pELICHHS MPAKTHYECKUX 3aJady, NPUMEHEHUIO Pa3InYHbIX
METOJ0B MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPopManuu (HaAy4HO-
MOMyJsipHAast JUTEpaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIC TOCOOUS,
pecypcel MHTepHETa), aHaTM3UpoBaTh WH(OPMAIUIO PAa3IWYHBIX BUIOB U (HOpM
MpeACTaBICHUSA, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMPOCHl U MPUMEHSITh PA3INYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpPMAIUK, HEOOXOAUMON IS  BBIMOJHEHUS YYEOHBIX 3aaad
OIPEAEIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJbHYIO  (OpMy  NpeCTaBICHUS
uHpopmaiuu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIA $A3BIK B KayecTBE CpeAcTBa mpu padoTe ¢
XUMHYECKOM HMH(pOpMalMel: MNPUMEHITh MEXNpeaAMeTHble ((pu3nyeckue Hu
MaTeMaTUYeCKre) 3HaKU U CUMBOJIbI, pOpMYJibl, aOOpeBUATYpPbI, HOMEHKIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CUMBOJMYCCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYK1aeMOM TEMBI B X0J1€ IUAJI0ra U/WUiH
JTMCKYCCHHM, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEJIOKECHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMEeH pe3yJbTaTOB IMO3HABATEIILHOW EATEeIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW PabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluy yueOHOToO MpoeKTa, U (POopMyIupOBaTh BHIBOIbI
o pe3yJibTaTaM MPOBENEHHBIX HCCIEIOBAHUM MyTEM COTJACOBAaHUS MO3UIUN B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

PerynsiTuBHBIE YHHBepcaIbHbIE YUeOHbIe IelicTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEATENbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allfOPUTM JEHUCTBUH TNpH
BHITIOJTHEHUN YYEOHBIX U HWCCJIEAOBAaTENbCKUX 3a/ad, BBIOMpATh Haunbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKLHUAX;

OCYLIECTBIIAITh CAMOKOHTPOJIb JESITEJIbHOCTH HAa OCHOBE cCaMoOaHajiu3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDHI

[IpeameTHble pe3ylbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YriyOJE€HHOM
YpPOBHE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHS BKIIOYAIOT CICHU(GUYSCKUE
JUTsE y9eOHOTO TIpeAMeTa « XUMHUSI HayIHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUN
[0 OCBOCHUIO, MHTEPIPETAMA U NPEoOpa30BaHUIO 3HAHUW, BUJIBI JESATEIBHOCTH
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[0 TOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUU B PA3IMYHBIX y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C XUMHEN. B
[IpOrpaMMe II0 XUMHUH MNPEAMETHBIE PE3YyJbTaThl MPEACTABICHBI 10 TrojaMm
W3YUYCHHS.

10 KJJACC

[IpeameTHble  pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTraHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJiM B OOECICUCHHH YCTOWYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM IKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBOM O€30MacCHOCTHU, B Pa3BUTUM MEAUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obOecrieueHU U palMOHAIIBHOTO
PUPOJIOTIONIH30BaHMS, B (POPMHPOBAHUU MHPOBO33PEHUS M OOIICH KYJIbTYpbI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CpPEIIE;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIAraoIINe MOHATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obojoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3allMs AaTOMHBIX OpOWTalNei, HOH, MoJieKya,
BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpynmna, pajaukai, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTYypHass M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKAas), HW30MEpbI, TOMOJIOTUYECKHA PsiJ, TOMOJIOTH, YTJIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJEpIKAIllUE€ OPraHUYECKHE COEAMHEHUS, MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJSIPHBIE COEIWHEHHS; TEOPUHU, 3aKOHBI
(mepuogmueckuii 3axkoH J[. WM. MeHnneneeBa, Teopusi CTPOCHUS OPraHUYECKUX
BemectB A. M. ByTnepoBa, 3aKOH COXpaHEHHSI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHus] DHHEPTHUM TMPU XUMUUYECKUX PEaKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMAaHHS TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pPEaKlHi, TePMOJUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3aUMHOM BIIUSIHUU aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH d(dexTri, opueHTanTs! | u Il pona);
(akTONOTHYEeCKNE CBEICHHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
WCIIOJIb30BaHUU BAXKHEHUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUYECKOUN

27



NEATeNIbHOCTH  YeJoBeKa, OOMMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO

MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOIA, TepepabOTKU HEPTH);
c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,

yCTaHaBIMBaTh UX B3aWMOCBA3b, MUCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS IpPH

ONMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;
c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUS] XUMHYECKUX PEAKIIMM U PACKPBIBATh MX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUid  MOCPEJCTBOM  COCTABIICHHMS
ANIEKTPOHHOTO OallaHca »JTUX peaklMid, peakuuid HOHHOrO oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

M3rOTABIIMBATH MOJIEIN MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTIOCTPALIUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUMN: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYCHHBIX
OpraHMYeCKUX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeEHHOMY
KJIacCy/Tpymnie COEIMHEHHUM, JaBaTh WM Ha3BaHUS 1O CHUCTEMaTHYECKOM
Homenkiarype (IUPAC) u npuBOauTh TpUBHAIBHBIC Ha3BaHMS JJIA OTACIIBHBIX
Npe/ICTaBUTENIEH OPraHNYEeCKUX BEUIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIULEPHH,
ATWJICHIJINKONb, (eHOoI, (QopMajbAeTu/l, aleTaldbIeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHas KUCJIOTa, CTEApUHOBAs, OJIEMHOBAs, MAJIbMUTHHOBAs KUCJOTHI,
[JIMLWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJ, HU30TPEH, XJIOPOIPEH,
CTHUPOJI U APYTHUE);

c(hOpPMHPOBAHHOCTh YMEHHUS ONPENEATh BUJ XUMHUYECKON CBA3M B
OpraHWYECKUX COEAMHEHUAX (KOBaJEHTHAass W WOHHAas CBfA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. BytiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUMUYHBIX TMPEICTABUTEICH pa3IMUHBIX
KJIaCCOB OPraHMYECKHUX BEILIECTB: aJIKAHOB, IUKJIOAIKAHOB, aJTKEHOB, aJKaJHEHOB,
aJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CIOUPTOB, AaJlbJETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX A(UPOB, )KHUPOB, HUTPOCOSTUHEHUHN U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, JU- U TOJIUCAXAapPUOB),
WUIIOCTPUPOBaTh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
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COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIHU C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHS TMOATBEPXkKIAaTh HA KOHKPETHBIX MpUMEpPaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCAUHEHUN OT
KPaTHOCTU U TUTIA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOIOPOHOTO
ChIpbsi (HedTb, TNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro mnepepadoTKu W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
MEeToAaX TMO3HAHUS — HAOIIOJCHUHN, U3MEPEHUH, MOJICTUPOBAHUH, DKCIICPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTH dTU 3HAHUS,

c(hopMUPOBAHHOCTH yMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICTUTEILHON JEATEILHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3allUI0, BBISIBICHUE NMPUYUMHHO-CJICJACTBEHHBIX CBSI3CH — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIH;

c(hOopMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oyee OCO3HAaHHOTO TIOHMMAaHHWS CYIIHOCTH MaTepUaJbHOrO0 €IMHCTBA MUpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOW XUMHUH i OOBSCHEHHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHUN: TPOBOJUTH PaCUYETBl MO XUMHUYECKUM
dbopMynaMm U ypaBHEHHUSIM XHUMHUYECKHX PEAKIMI C MCIOJIb30BaHUEM (U3HUECKHUX
BeIMYMH (Macca, OO0BEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKACHUIO XUMUYECKOU
(dbopMyIbl BelIecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
POJYKTaM CropaHusi, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHIA: POTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3WIUMKA  DKOJOTHYECKON  0e30macHOCTH  TMOCHIEACTBHUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C TepepaboTKoM
BEILIECTB, UCIOIb30BaTh MOJIYYEHHBIE 3HAHUS JIJISl IPUHSITUS TPAMOTHBIX PEIICHUN
mpo0JIeM B CUTYyalusIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI S3KCINEPUMEHT (MOJIyYEHHE U HU3YYEHUE CBOMCTB OpPraHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/lady 1O PACIO3HABAHWIO OPTAaHMYECKUX BEIIECTB) C COOJOIEHUEM TIPABHII

0e30macHOro OOpallleHHs] ¢ BeleCTBAaMU M JA0OPATOPHBIM O0OpPYJTOBaHUEM,
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(GopMynHpoBaTh 1EJb HMCCIEIO0BAaHUSA, MPEACTaBIATh B pa3IU4YHONA (opme
PEe3yAbTaThl IKCIIEPUMEHTA, AHAJM3UPOBATH U OLICHUBATh UX JTOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

coOJI01aTh MpaBUJia KOJIOTMUYECKH LEIeCO00pa3HOro MOBEIECHUS B OBITY U
TPYIOBOW JEATEIIBHOCTH B LENAX COXPAHEHUS CBOETO 310POBbs, OKPYKAOLIEH
IIPUPOIHON Cpelbl U JOCTHKEHUSA €€ YCTOMYUBOIO Pa3BUTHS,

OCO3HABAaTh OIACHOCTb TOKCHYECKOTO JEUCTBUS HA JKUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAas cMbIch nokazarens [1IK;

aHAJIM3UPOBATH 1IEJIECOO00PA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIIEHMSI PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IIEJICHANPABICHHBIA MOUCK
XUMHYECKOM MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHast U yueOHO-Hay4YHas
JUTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHANIM3UPOBATh XUMHUUYECKYIO MH(pOpMAIHIO, repepadaTbiBaTh €€ U MCIIOIb30BATh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aadeii.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOImas M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(OpPMUPOBAHHOCTh IMIPEJCTABICHUNA: O MaTepUalbHOM €IWHCTBE MHpa,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SBJICHUU MPUPOABI, O MECTE U 3HAYECHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECHEeUEeHUH YCTOWYUBOTO
pa3BUTHUS, B PELIEHUH MPOOJIEM 3KOJOTMYECKON, SHEPreTHUeCKOW M MHILEBOMH
0€30MacHOCTH, B PAa3sBUTUM MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHUajOB, HOBBIX
HUCTOYHMKOB SHEPrUH, B OOECIEUEHUHU PAIMOHAIBHOI'O MPUPOIOIOJIb30BAHUS, B
(opMUpOBaHUM MHUPOBO33pEHUS U OOLIEH KyJIbTypbl YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBI0 M HPHUPOJIHOM

cpene;
BJIaJIcHUE CUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOMOJIArarolne IOHATHS — XUMHYECKHW 3JIEMEHT, aToM, SApO aroMa,

M30TOIIBI, AJICKTPOHHAs 000JI0YKa atoma, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30YXXIEHHOE COCTOSHHUS aToMa, THOPHAM3alHs aTOMHBIX OpOHUTaieH, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMHUYECKasi CBS3b (KOBAJICHTHAs, HWOHHAs, MeTaJIMUecKasi, BOJOPOJIHAs),
KPUCTAUINYECKAsT PEIETKAa, XHUMHUYECKas peakiys, pPacTBOpP, IJIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, DAJICKTPOJUTHYECKAS JUCCOLMAIUsA, CTENEHb JUCCOLMAIINH,
BOJIOPOJHBIN TIOKa3aTeldb, OKHCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOM 3(QeKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMHUYECKON PEAKIINU, XUMHYECKOE PABHOBECHE;
TEOPHUHU M 3aKOHBI (TEOPHS DJIEKTPOJUTHUYECKON IHUCCOIHAIIUM, TMEePUOINYECKUM
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3akoH /.. Menneneesa, 3aKOH COXpaHEHUS MaCChl BEIIECTB, 3aKOH COXPaHECHUS U
MPEBpAIICHUS SHEPTUU MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIeXKAllMe B OCHOBE IOHUMAaHMUS
NPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBJICHUW;  COBPEMEHHBIE
MPECTaBICHUS O CTPOCHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSPHOM U
HaJMOJICKYJISIPHOM YPOBHSX; TIPEACTABICHUS O MEXaHW3Max XHUMHUYECKUX
peakiui, TEepMOJWHAMHYECKUX M  KUHETUYECKUX  3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, 0 XUMHYECKOM pPABHOBECHUM, PACTBOpaxX U JUCIEPCHBIX CHUCTEMaXx;
dbakToOTHYECKHUE CBEJCHUSI O CBOWMCTBAX, COCTaBe, MOJYYCHHH U 0€30MacHOM
UCIIOJIb30BAHUM BAXKHEUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUUYECKOM
NESATeIbHOCTH  YeJloBeKa, OOIMMX  HAY4YHBIX  MPUHIUIAX  XUMHUYECKOTO
IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE TMPU3HAKH TOHSITHUH,
yCTaHABIIMBATh WX B3aHMMOCBS3b, WCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHSTHS TPHU
OTHMCAaHUN HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUMH;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY ISt
cocTaBieHus (OpMyJ BEIIECTB U  ypaBHEHUNW  XMUMHUYECKHX  PEaKIIHM,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEATh BAIGHTHOCTh U CTETIEHb OKUCIIECHUS
XUMUYECKUX BJIEMEHTOB B COCIMHEHUAX, BUJI XUMHUUYECKOW CBA3U (KOBAaJICHTHas,
WOHHAs, METaJUIMYecKasi, BOJOPOJHAsA), THUI KPUCTAJUIMYECKOHM PEHIETKH
KOHKPETHOT'O BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHJla XUMHUYECKOW CBSI3M M THUIA KPUCTAUINYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-AKIIENTOPHBI MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOU CBS3H;

chOpMHPOBAHHOCTh ~ yYMEHHH:  KJacCU(UIMPOBATH:  HEOPTaHUYECKHE
BEILIECTBA 110 UX COCTAaBY, XUMHUYECKUE PEAKIUU 10 PA3TUYHBIM IPU3HAKAM (YUCTY
M COCTaBy pEarupyronidx BEIIEeCTB, TETIOBOMY 3G (]eKTy peakiuu, U3MEHEHUIO
CTeTICHEH OKHCIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaau3aTopa W
JPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH TS KIIaCCH(PUKAIIUN
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI TIEPHOJUIECKOTO 3aKoHa JI.
W. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (PYHKITNY;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB IME€pPBOr0O—4YETBEPTOrO IMEPUOJOB
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[Tepuonnueckon  cucremsr  J.U. Menpaeneena, WCTIONIB3Ysl  TOHSTHUS
(QHEPreTUYCCKHE YPOBHW», «IHEPreTHUYCCKHE IMOMYPOBHU», «S-, P-, d-aToMHbIE
opOuTanm», «OCHOBHOE€ U BO30OYXKIEHHOE SHEPreTUUYECKHUE COCTOSHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM Mo mnepuomaM u rpynnaMm Ilepumommueckon cucremsr [l N
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIWE
XUMHUYECKHE  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIAcCOB,  MOJTBEPXKAATh
CYIIECTBOBAHME TE€HETHUUYECKOW CBI3U MEXKJY HEOPraHUYECKHUMHU BEUIECTBAMH C
MOMOIIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUA;

chOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUU MOCPEICTBOM COCTABIEHUS AJICKTPOHHOTO OaaHca
ATUX peakIui; peakluii MOHHOTO OOMeHa MyTEM COCTABJICHUS WX TOJHBIX U
COKpAaIlIEHHBIX  HMOHHBIX  yYpaBHEHUW;  peakUWil  TUApPOJU3a;  peaKluid
KOMILIeKCooOpa3oBaHus (Ha MpuMepe TUAPOKCOKOMITIIEKCOB ITUHKA U AJTFOMUHMS);

c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMI C Y4ETOM HMX DHEPreTUUYECKUX XAPAKTEPUCTUK, XApAKTEP
U3MEHEHUS CKOPOCTHM XUMHYECKON pEeakiuu B 3aBUCHUMOCTH OT pa3IMYHbIX
(bakTOpoB, a TaK)Ke XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS MOJ] BIUSHUEM
BHEIIHUX Bo3jaeicTBui (npuniun Jle [larense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpH30BaTh XUMHUYECKHE PEaKIIHH,
JeXalme B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOmue Hay4yHble TMPUHIUINBI XUMHYECKUX MPOU3BOJCTB; I1€JIECO00Pa3HOCTh
NPUMEHEHHUS] HEOPTaHWYECKUX BEIICCTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHMM O METOJIaX HAYy4YHOTO
MO3HAHUSA SIBJICHUM TPUPOIBI — HAOMIOICHNe, H3MEPEHHE, MOJICIHPOBAHNE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSATH 3TU 3HAHUS IIPU SKCIIEPUMEHTAIBHOM MCCIICIOBAHUY BEILIECTB
U g OOBSCHEHHUS XHUMHYECKUX SIBICHHUH, HWMEIOIIUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
MOHATUSMM W TPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUN «MaccoBasi JOJIsI BELIECTBA B PACTBOPE» M «MOJISIpPHAS KOHLIEHTPALUS»;

MacCChI B€IICCTBA HUJIH 00BEMa raza 1o HN3BCCTHOMY KOJHMYCCTBY BCUICCTBA, MACCC
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Wi 00bEMY OJHOTO W3 YYAacCTBYIOLIMX B PEAKIUHU BEILECTB; TEIUIOBOro 3 dexTa
peaKkiuy; 3HA4YC€HHsS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
W3BECTHON CTEMEHBIO MMCCOIMAIMU; Macchl (00Bb€Ma, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JJaHO B BHJIE€ pacTBOpa C
OmpeNIeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE
(uMeeT mpUMEcH); JOJIM BBIXOJIa MPOJAYKTA PEaAKIUH; OOBEMHBIX OTHOIICHUM
rasoB;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO MIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  MOHHOTO  OOMeEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPTraHMYECKUX BEIIECTB, OMpecIcHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIBI) HWHIWKATOPOB, H3YyUYEHUE BIIHMSHUS
pa3nmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKluH, perieHue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM «Mertamey U «Hemertamne») ¢
coOJIroIcHUEM TpaBmil 0€30MaCHOTO O0paIleHUsI ¢ BEIIECTBAMHU U JIA0OPATOPHBIM
obopynoBanueM, (GOpMYyIUpPOBaTh IeJb HCCICIOBAHUS, MPEICTABISATH B
paznuuHoi (popMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH MX
JIOCTOBEPHOCT;

c(hopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocynon u JsabopaTopHbIM 0OOpyIOBaHHEM, OOpallleHUsT C BENeCTBAMHU B
COOTBETCTBUHM C MHCTPYKIIUSIMU I10 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTIBITOB, DJKOJIOTHYECKH II€JIECOO00pPA3HOr0 TIOBEICHHUS B OBITY W TPYAOBOM
NEATeIbHOCTH B IEJISAX COXPAHEHUSI CBOETO 37I0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
cpeabl M JOCTHXKEHUS €€ YCTOWYMBOIO Ppa3BUTHS, OCO3HABAaTh OIACHOCTh
TOKCHYECKOTO JEHCTBHS Ha KUBBIE OPraHU3Mbl ONPEJACIEHHBIX HEOPTaHHMYECKUX
BEIIECTB, TIOHMMas cMbICT nmokazaress [IJIK;

c(hOpMHUPOBAHHOCTh YMEHUMN: OCYIIECCTBIATh IICJICHANIPABICHHBIH ITOUCK
XUMUYECKOU HHGOPMAILIUK B Pa3IMUHBIX HCTOYHUKAX (Hay4dHas ¥ y4eOHO-HaydHAas
JUTEpaTypa, CpeAcTBa MaccoBoi mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHAJM3MPOBATh XUMUUYCCKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUH C ITOCTaBJICHHON YUeOHOM 3a1aueii.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrpoaprre | Hpaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumun. Teopus
11 CTPOCHHS OPTaHNUYECKUX coequHeHn A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

3.2 ketoHbl. KapboHoBbIe KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKups

3.3 YrieBoas 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHnyecKkue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12
Hroro no pazgeny 12
Pa3znea S. BoicokoMoJieKyJIsipHbIe COeUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
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 9
anemenToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasne 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTIO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Xumust 10 krmacc,  yIIyOJIGHHBIM — ypOBEHb:  Y4EOHHK IS
oOmeoOpazoBarenbHbix opranuzaumit/O.C. T'abpuensu., W.I'. Octpoymos.,
C.IO. Ilonomapés. M.: «lpoda», 2015 r.

Xumusi 11 xmacc, yrayOJeHHBI  ypOBEHb:  y4EOHHK  JJIA
obmeo6pazoBarenbubix opranuzanuit/ O.C. IN'abpuensn., I'.I'. JIeicoa. — M.:
IIpocsemenue, 2015 r.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

bubaunoreka IIOK https://m.edsoo.ru/00adb33c

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

butbnunoreka IHOK https://m.edsoo.ru/00adb33c
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