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PabGouas nmporpamma 1o XMMHU Ha YPOBHE CpeIHEro ooOmiero oOpa3oBaHUs
pa3spaborana Ha ocHoBe PDenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepannny, TpeboBaHUN K pe3yJsibTaTaM OCBOEHMUS
dbenepanpHOM oOpa3zoBaTeILHOMN MpOrpaMMbl CpeIHEro ob1ero
oOpazoBanusa(POIl COO), npeacraBieHHbIXx B dDeaepaibHOM TOCYAapCTBEHHOM
o6paszoBarenpHOM cranmapre COO, c¢ yu€rom KoHumenmum mnpenoaaBaHus
yueOHOTO TIpenMeTa «XUMUs» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoin
denepaunu, peaau3yloIIMX OCHOBHBIE 0Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX IOJIOKEeHUM «CTpareruum pas3BuTHs BocnuTaHus B Poccuiickoi
®enepaunn Ha nepuon Ao 2025 roma» (Pacnopsbkenue IlpaButrensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha YpPOBHE YIJyOJEHHOIO H3Yy4YEHHs 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAaydyHOro oOpa3zoBaHusi yuammxcs 10-11 kriaccos.
N3yuenue npeamMera, peajnzyemMoe B YCIOBHAX JU(PEepeHIIPOBAHHOTO,
npopuJIbHOTO OOYYEeHHs, MPU3BAHO OOECHeYnUTh O00IIe00pa30BaATEIBFHYIO U
OOILIEKYJIBTYPHYIO MOATOTOBKY BBINYCKHHUKOB IIKOJIbI, HEOOXOAUMYIO s
aJlanTaluvu UX K OBICTPO MEHSIIOLIMMCS YCJIOBUSIM JKHM3HHU B COLIMYME, a TaKKe s
MPOJIOJDKEHUsI O0ydeHHs B OpraHM3alusxX MpodeCcCHOHAIBRHOTO 00pa3oBaHUsI, B
KOTOPBIX XUMHUS SIBJISETCS OJJHOM U3 MPUOPUTETHBIX AUCLUIIINH.

B mnporpamme 1o XuMuM Ha3zHaye€HHE IIpeamera «XUMUsSD I[OJIy4daeT
MOJPOOHYI0O  HMHTEPIPETallMi0 B  COOTBETCTBHM C  OCHOBOIOJArarolINMU
nosioxkeHussMu PI'OC COO o B3auMOOOYCIOBJIECHHOCTH IIeJNel, CoAep KaHUs,
pe3yabTaToB OOy4YeHMsT UM TpeOOBaHWM K YPOBHIO MOATOTOBKH BbIMTYCKHHUKOB.
CBUAETENBCTBOM TOMY SIBIISIFOTCSI CJIEAYIOIIME BBINIOJHSIEMbIE IPOrpaMMON 10
XUMHUHU PYHKIAU:

e uH(pOPMAIMOHHO-METOAUYECKas, peaau3alusi KOTOpoil olecrneynBaeT
MOJIy4YCHUE TIPEJICTABICHUS O ILENSAX, COACPKAHWUU, OOIIeH cTpaTeruu
00yueHUs1, BOCIUTAHUS U PAa3BUTHUsI OOYyYaIOIIUXCSl CPEJICTBAMU MIPEeaMeETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3allMOHHO-IUIAHUPYIOLIAs, KOTOpas npeaycMaTpuBaeT
OIpeeJICHUE: IPUHLIUMIIOB CTPYKTYPUPOBAaHUS M IOCJIEI0BATEIBHOCTHU
M3y4YEHHUs] y4eOHOro Marepuasa, KOJIWYECTBEHHBIX U Kaue€CTBEHHBIX €TI0
XapaKTEePUCTHUK; IOJAXOJ0B K (POPMHUPOBAHUIO COJEP>KATEIBbHOH OCHOBBI
KOHTPOJISI M OLIEHKH O0O0pa3oBaTeNbHBIX JOCTHXKEHUH OOydYaromuxcs B
paMKax HMTOroBOM arrectralud B (OpPME E€IMHOI0 TIOCYIapCTBEHHOIO
9K3aMeHa M0 XUMUH.

[Iporpamma st yriryOiaE€HHOTO U3YUCHUSI XUMHU

e YCTaHABJIMBAET HMHBAPUAHTHOE IIPEAMETHOE COAEp)KaHHue, 00s3aTelIbHOE
JUIE  U3YYEeHUsI B paMKaxX OTACIbHBIX mNpoduieH, IpexycMaTpuBacT
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pacnpeneeHue W CTPYKTYpUpPOBaHHME €ro IO KJjlaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3ienaM Kypca;

e AT NPUMEPHOE pacupejielieHne y4eOHOro BPEMEHH, PEKOMEHIYyEMOTrO
JUTSI U3YUYEHUS OT/IEIbHBIX TEM;

e MpeiaraeT MOPUMEPHYIO MOCJIEeAO0BATEIILHOCTh H3YUYEHHUs1 Yy4eOHOro
MaTepuaiga ¢ y4ETOM JOTHKH MOCTPOSHHSI Kypca, BHYTPHUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBSI3EU;

e a€T METOAMYECKYIO0 MHTEPIIPETALMIO 1Nl U 3a7au U3yUeHUs MpeaMeTa
Ha yTiIyOJIEHHOM YpPOBHE C yYETOM COBPEMEHHBIX TPUOPUTETOB B CHUCTEME
cpenHero oOmiero oOpa3OBaHUS, COMEPXKATEIHPHOW XapaKTEPHUCTHUKU
IUIAHUPYEMBIX  PE3yJbTaTOB OCBOEHHSI OCHOBHOM 0Opa3oBaTeIbHOM
MpOTpaMMBbI CpeaHero oOmiero oOpa3oBaHUs (MTMYHOCTHBIX,
METaIlpeAMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEJIbHBIX  JEHCTBUII  OOydarolmerocs II0 OCBOEHHUIO
COJIEpKAaHUS MpeaMeTa.

[lo BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe MO XUMHUHM MPEayCMOTpPEHA
MPEEMCTBEHHOCTh C OOyYEHHEM XWMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a TpeaenaMH YCTAaHOBJICHHOW TMPOTpaMMOM TIO0 XUMHH
00s13aTeNbHON (MHBApPUAHTHOW) COCTABIISIIONICH CONEp)KaHUsSI y4eOHOTO mpeaMeTa
«XuMHUs» OCTaéTCs BO3MOXXHOCTh BBIOOpAa €ro BapUAaTHUBHOW COCTaBJISIIOIICH,
KOTOpasi JOJDKHA ONPEAEeAThCS B COOTBETCTBUHM C HAIIPAaBJICHHUEM KOHKPETHOTO
npoduisi oOydeHHUsl.

B coorBerctBuM ¢ KOHUenTyadbHbIMH mnoJioxeHusimu PI'OC COO o
Ha3HAYE€HUU MpeaMeTOB 0a30BOro M YIrJIyOJIEHHOrO YpPOBHEM B CHCTEME
nudGHEpEeHITMPOBAHHOTO OOYYCHHSI Ha YPOBHE CpEIHEro ooOImero oodpa3oBaHMS
XUMHSI Ha YypOBHE YINIyOJIEHHOTrO U3YyYEHHUs] HalpaBJ€H Ha peaanu3aiurio
MPEEeMCTBEHHOCTH C  IOCJHEAYIOLIMM  3TanoM  MOJYyYEHHUS  XUMHUYECKOTO
o0pa3oBaHusT B paMKaxX M3YyYEHHUs CIEUHAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX AUCHUIUINH B By3aX M OPTaHU3AIMUIX CPEAHETO MpodheCCHOHATBHOTO
obpazoBanus. B 3ToOl CBs3M wu3yueHHE nOpeaMeTa «XHUMHUS» OPHUESHTHUPOBAHO
MPEUMYIICCTBEHHO Ha paclIUpPeHHE ¢  YIIyOJCHHE TEOPETUUECKOM W
MPaKTUYECKON TOJATOTOBKH OOY4YarOIINXCs, BRIOPABIINX OMpPEEIEHHBIN MPODUIb
00y4eHHsI, B TOM YHCJIE€ C IEPCIEKTUBON MOCIEIYIOIIETO MOJIyUYeHUSI XUMUYECKOTO
00pa3oBaHus B OpraHu3auusax npodeccuoHaabHOTO oOpa3zoBaHus. Hapsiny ¢ aTum,
B cBere TpeboBanuii PI'OC COO K I1UIaHUPYEMBIM pe3yiabTaTaM OCBOCHUS
(benepanpHOli 00pa30BaTEILHOW IIPOTPaAaMMBI CPEIHEr0 OOIIEero O0Opa3oBaHUS
U3ydyeHHUE TMpeaMera «XUMHUsS» OpPUEHTUPOBAHO TaKXKE€ Ha pelIeHue 3ajad
BOCIIMTAHUSI U COLIMAJIIBHOTO pa3BUTHUSL OOydarolMUXxcs, Ha (GOpMHUpOBaHHE Y HHUX
OOIIEHHTEIUICKTYIbHBIX YMEHUW, YMEHUN pallMOHAIM3alNu ydeOHOro Tpyaa |
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00OOIIEHHBIX CIOCOOOB  JIEATECIBHOCTH, WMEIOIIUX MEXIUCIUIITIMHAPHBIN,
HaAIpEeIMETHBIN XapakTep.

CocCTaBisAOMMUMU TIpEeIMETa «XUMUS» Ha YpPOBHE YTIIyOJIEHHOTO HU3Yy4YEHUS
SIBIISIFOTCA  yriyOnéHHble Kypcbl — «Opranudeckas xumMus» U «OOmas u
HeopraHudeckass Xxumus». [Ipu onpeaeneHnn noaxoa0B K 0OTOOPY UM CTPYKTYPHOU
OpraHM3aIlMA COJEPKAaHUS ITHUX KypCOB B IIpOrpaMMe IO XHMHUH 33 OCHOBY
npuHATel nonoxeHust OPI'OC COO o pazmuuusx 0a30BOTO W YIITyOJIEHHOTO
YPOBHEH M3ydeHUs IIpeIMeTa.

OcHoBy copaepkaHust KypcoB «Opranmyeckass xumus» u «OOmas u
HEOpTraHWYeCKass XHUMUS» COCTaBJISET COBOKYITHOCTh NPEAMETHBIX 3HAHUU W
YMEHHUM, OTHOCAIIMXCSA K 0a30BOMY YPOBHIO M3Y4U€HHUs IMpeaMeTa. IJTa CHCTeMa
3HAaHUU TIOJyYaeT OIPEIEIEHHOE TEOPETUUECKOE JOIOJHEHUE, IT03BOJISIONIEE
OCO3HAaHHO OCBOMTb CYHIECTBEHHO OoipmMid 00BEM  (PAKTOJIOTMYECKOTO
Martepuana. Tak, Ha yriayOJIE€HHOM YpPOBHE H3y4YEHMs NpeaMeTa oOecriedeHa
BO3MOXXHOCTh 3HAUHUTEIIPHOTO YBEIHYEHHS OO0bEMA 3HAHUA O XUMHYECKHUX
SJIEMEHTaX M CBOMCTBAaX MX COCAWHEHHN HA OCHOBE PACIIMPEHHS U YIITyOJICHUS
MPEACTAaBICHUH O CTPOCHUH BEIIESCTBA, XMMUYECKOU CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKINH, PACCMAaTPHUBAEMBIX C TOYKH 3PCHHUS XMMHUYECKON KUHETHUKHU
A TepMoaWHAMHMKH. M3yuenne mnepuomuueckoro 3akoHa u llepmopmueckoint
CHCTEMBI XUMHUYECKUX 3JIEMEHTOB 6asupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHWYECKUX MPEJCTABICHUSIX O CTPOCHHHU aToMa. XUMHYECKasl CBSA3b
OOBSACHSETCS C TOUKH 3PEHUSI SHEPIeTUUYECKUX M3MEHEHUH IIpu €€ oOpa3oBaHUU U
pa3pylLIEHUH, a TAKXXe C TOUKH 3PEHMsI MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUIIOB ~ peakuuil  jgomoiHseTcss  (GOPMHUPOBAHHMEM  IIPEJCTaBIEHUN 00
AIICKTPOXUMHUYECKUX MPOIECCax M JIEKTPOJIM3E PACIIABOB U PACTBOPOB BEIIIECTB.
B kypce opranuueckoil XMMHH TIpH PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHECHUH yJeIsieTcsi 0c000€ BHUMaHUE BOMIPOCcaM 00 3JIEKTPOHHBIX dddeKkTax,
0 B3aMMHOM BIIMSTHUM aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaxX PEaKIIHH.

Ocoboe 3HaueHMe HWMEET TO, YTO Ha COAEp)KaHHWE KypCOB XHUMHHU
YIIyOnEHHOTO yPOBHS U3YUCHUS JJISl KJIIACCOB OMpPENeIEHHOTO Mpoduiisi (TIaBHBIM
o0pa3oM Ha WX CTPYKTYypy U XapakTep JOINOJHCHHWM K OOmed cucreme
MIPEIMETHBIX 3HAHMI1) OKa3bIBAIOT BIMSIHUE CMEXXHbIE MpeaMeThl. Tak, Harpumep,
B COJZIEp>KaHUM TIpeAMeTa ISl KJIACCOB XHUMHKO-(PHU3UYecKoro nmpoduss Oomibimoe
3HaueHHWe OyIyT MMETh BJIEMEHTHI y4eOHOro Marepuayiia mo obmei xumuu. [lpu
W3y4YEeHUU NpeaMeTa B JaHHOM CJIyyae akIeHT OyJeT cJielaH Ha OOIIHOCTh
METOJIOB TTO3HAHUSI, OOITHOCTh 3aKOHOB M T€OpPHI B XMMHUHU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsi Teopusi (MOJIEKYyJIsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpaHCHUS
MacChl W DJHEPryuH, 3aKOHBI TEPMOJMHAMHUKH, JJICKTPOJIN3a, MPEIACTABICHUS O
CTPOCHUH BEUIECTB U JIPYTOE.
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B TO Xe BpemMs B cCoOJEpXaHUM OpeaAMETa JJId KJIaCCOB XHUMMKO-
Ouosiornueckoro npoduiss OONbIIMNA yASIbHBIM BeC OyAeT MMETh OpraHHYecKas
xuMusi. B 3TOM  ciaywae mpemocTaBisIeTCs  BO3MOXHOCTb — JUIsi  Oosiee
OOCTOSITEIBHOTO  PACCMOTPEHHUS] XUMHYECKOM  OpraHu3aiiu  KJIETKU  Kak
OMOJIOTUYECKOM CHCTEMBbI, B COCTaB KOTOpPOM BXOJST, K TIIpUMEpPYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIUMUABI, OCJIKW, YTJIEBOJbI, HYKJICHHOBEIC
KUCIOTHI U Apyrue. llpy 3TOM 3HAHHUA O COCTaBE M CBOMCTBaxX MOpPEACTABUTEIICU
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIY>KaT OCHOBOW I HW3Yy4YEHUS
CYIIIHOCTH MPOIIECCOB (POTOCUHTE3a, TbIXaHUSI, TUIIICBAPCHUS.

B r1urane ¢dopmMupoBaHHS OCHOB HAyYHOTO MHUPOBO33PCHUS, OCBOCHUS
00IIIEHAyYHBIX METOJOB MMO3HAHUS U ONbITA MIPAKTUUYECKOTO MPUMEHEHUS HayYHBIX
3HAaHUN H3yYCHUE TMpeaMeTra «XHUMHUsD Ha YIriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3AX C YYCOHBIMU MpeaMETaMH, BXOISIIMMH B COCTaB
npeaAMeTHBIX oOJsacteil «EcTecTBEHHO-Hay4HbIE MpeaMeTbl», «MaremaTtuka u
nHpopMaTrka» n «PyCCKUI S3BIK U JINTEPATYPAY.

I[lpy wm3ydyeHUHM y4deOHOrO TpeaMeTa «XHMHs» Ha YIIyOJEHHOM YpOBHE
TaKXe, KaK Ha yPOBHE OCHOBHOTO W CPEJHEro oOmiero ooOpazoBanusi (Ha 0a30BOM
YPOBHE), 3a7lad4eii MIEPBOCTEIICHHON 3HAYMMOCTH SIBISACTCS (POpMHUpPOBAHUE OCHOB
HayKd XHMHH KaK oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUUICCKOU
JIEATEIbHOCTH YE€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOU KyJbTyphbl. Pemenue
9TOW 3a7aduu Ha YrIyOJEHHOM YpPOBHE W3yYEHHUs MOpeaMera Ipearojiaraet
peann3anuio TaKuX Leneu, Kak:

e (¢opmupoBaHHUe TIPEACTABICHUNA: O MaTepHaJIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX Y II03HABAEMOCTH SIBJICHUM MPUPO/Ibl, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK M ¢ Beaylied poiad B 0OecrieuyeHUu
YCTOMYMBOTO  pa3BUTHUS  YEJOBEUECTBA: B  PEIICHUM  IPoOJieM
AKOJIOTHYSCKOM, IHEPTECTUIYSCKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIOUIIUHBI, CO3JaHUN HOBBIX MAaT€PHUAJIOB, HOBBIX UCTOYHUKOB PHEPIUH, B
00€eCIieYeHN PallMOHAIBHOTO TPUPOAOIIOIB30BaHUsI, B (POpMUPOBAHUU
MHUPOBO33PEHHUSI U OOMIEH KyJIBTYphl YEJIOBEKa, a TAKKE DKOJIOTHYECKU
000CHOBAaHHOT'O OTHOIIICHUS K CBOEMY 30POBBIO M IIPUPOIHOMN CpEIe;

e OCBOCHHME CHCTEMbl 3HAHHMM, JICKAIIUX B OCHOBE XHUMUYCCKOM
COCTaBJISIONIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHSITUM, 3aKOHOB M TEOPHUM XHWMHHU, COBPEMEHHBIX MPEIACTABICHUU O
CTPOCHUM BEIIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJAMOJIEKYJISIPHOM, 0  TEPMOAWHAMUYECKHUX  H
KUHETUYECKHUX 3aKOHOMEPHOCTSIX TMPOTEKAHUS XUMHUYECKHUX PEaKIHUil, O
XUMHUYECKOM PaBHOBECHUHU, PACTBOPAX U JUCIIEPCHBIX CUCTEMaxX, 00 OOIIHX
HayYHBIX [IPUHIMIAX XUMAYECKOTO MPOU3BO/ICTBA;
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e (dopmupoBanue y 00y4Jarouuxcst OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHUUYECKUX 3HAHUU Ui OOBSICHEHUS
KJTIOUEBBIX MW U NpPOOJIeM COBPEMEHHOW XWUMHUH, IJISI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBECHHO-HAYUYHYIO TIPUPOIY;
rpaMOTHOTO pelieHus] mpobyeM, CBA3aHHBIX C XUMHEH, IPOTHO3UPOBAHUS,
aHaIM3a U OICHKH C MO3MUIIUHA IKOJIOTHIECKON 0€30MacCHOCTH MOCIEACTBHI
OBITOBOM W TIPOU3BOJICTBEHHOW AESITEIIPHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHYECKUM  TMPOU3BOJACTBOM, HCHOJB30BaHUEM U  MepepadoTKOn
BEILIECTB;

e yriyOJICHHWE  TPEICTAaBICHUM O  HAy4YHBIX  METOJaxX  MO3HAHUS,
HEOOXOJMMBIX JUISI TIPUOOPETECHUS YMEHUH OPHUEHTHPOBATHCSI B MHpPE
BEIIECTB U OOBICHEHUS XUMHYECKHUX SIBJICHUM, HMEIOIIUX MECTO B
MPUPOJAL, B MPAKTUISCKON ASSITEIbHOCTH U MOBCEIHEBHOM KHU3HHU.

B mane peanuzauuy nepBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BHUBAIOIIMX
(YHKIIMI TEJTOCTHON CHCTEMBI CpEIHErOo OO0IIeTro 00pa3oBaHUs MPU H3YYCHHUU
npeaMera «XUMHsD» Ha  YriIyOJIEHHOM  YpOBHE OCOOYyH0  aKTyaJbHOCTh
MPUOOPETAIOT TaKUE LIEJU U 3a/1a9M, KakK:

e BOCHHUTaHHE YOCKIEHHOCTH B II03HABAEMOCTH SIBJICHHH IIPUPOJIBI,
YBaOXCHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPETHYECKUX U
MPUKJIATIHBIX HMCCJIEIOBAaHUN B XUMUHM, (OPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBALIMM K OOYYEHHIO W TMO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCTIUTAaHUIO Ha OCHOBE YCBOCHUS
00I1IeYeTIOBEYECKUX IIEHHOCTEMH;

e Ppa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCJUICKTYAJIbHBIX U TBOPUECKUX
CIOCOOHOCTEM OOy4aroumxcs, (GOpPMHUPOBAHHE Yy HHUX CO3HATEIBLHOIO
OTHOIIIEHUsI K CcaMOOOpa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOM PO eCCHOHAIBHON M OOIECTBEHHOW JACSITCIILHOCTH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B
310pPOBOM 00pa3e KU3HH;

e (¢opmMupOBaHWE YMEHUUW W HABBIKOB Pa3yMHOI'0 MPHUPOJIOTOIb30BAHUS,
pa3BUTHE DKOJIOTUYECKON KYIbTYpPHhl, MPUOOPETEHUE OIBITAa OOIIECTBEHHO-
IMOJIE3HOM DKOJIOTUYECKON NEeATEINHLHOCTH.

OO6mu1ee ynciao 4yacoB, MPEIYCMOTPEHHBIX JJISI U3YUCHUSI XUMHUHU Ha YII1yOJE€HHOM
YpOBHE cpeaHero obmiero obpaszoBanusi, cocraBisier 204 yacos: B 10 kiacce —
102 gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B HeelIO).
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COAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHHUYECKASA XUMUSA

TeopernyecKkre OCHOBbI OPraHUYECKOM XMMHUH.

IIlpenmer w©  3HadYeHWME  OpPraHUMYECKOM  XUMHH, IPEACTABICHUE O
MHOT000pa3uu OPraHU4YECKUX COeTUHEHUM.

DJIEKTPOHHOE CTPOCHHWE aToMa yIJIEpoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsAHUs. BajleHTHbIE BO3MOXKHOCTM aroMa yrjiepoaa. XUMHYECKas CBA3b B
OpPraHMYECKHUX COCNWMHEHUsIX. Tumbsl rHOpUAM3AaMKM aTOMHBIX OpOuTanen
yriepoaa. MexaHu3ambl 00pa3oBaHUsl KOBAJIEHTHOMN CBsi3M (OOMEHHBIN U JIOHOPHO-
aKIenTOpHbIN). THUNbl NepeKphIBaHUS aTOMHBIX OpOuUTanel, G- U T-CBA3U.
OnuHapHas, nBoWHas U TpouHas CcBA3b. CHOCOOBI pa3pbiBa CBSA3EH B MOJIEKYJIax
OpraHM4ecKux BemecTB. lloHsiTme O CcBOOOAHOM paauKalie, HyKIeopwuie u
anekTpodue.

Teopus ctpoeHust opranudyeckux coeguHeHuit A.M. bBytinepoBa wu
COBpPEMEHHBbIE MPEACTABICHUSI O CTPYKTYpE MOJEKYJ. 3HAUCHHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COEAUHEHMH. MOJeKylIsipHble U  CTPYKTYpHbIE  (POPMYJIBI.
CrpykTtypHble (GOpPMYJIBI Pa3IWYHBIX BHAOB: pa3BEPHYyTas, COKpamIEHHAs,
ckenetHasd. HM3omepus. Buapl wn3oMepum: CTPyKTypHas, IIPOCTPAHCTBEHHAs.
DneKTpoHHbIE YPPEKTh B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUMN (MHIYKTUBHBIN
1 ME30MEpHBIN 3P PeKThI).

[IpencraBmerne o Kilaccu(PUKAMK OpraHWYECKHX BemiecTB. [loHsITHE O
¢dyskmonaneHoOM rpynie. ['omonorus. ['omonoruueckue psapl. CucremMatuueckas
HOMeHKJIaTypa opranundeckux coenuHeHuii (IUPAC) u TpuBHaibHbIE Ha3BaHUSA
OTJIEJIBHBIX NIPEACTABUTEIICH.

OcoOeHHOCTH U KJIacCU(UKAIUS OPTaHUYECKUX peakiuuid. OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUU B OPraHUYECKON XUMUU.

OKCHEepUMEHTAIbHBIE METOJIbl HM3y4YEHHUs BEIIECTB M UX MPEBpallCHUI:
O3HAaKOMJIEHHME C oOOpa3lamMy OpraHUYECKUX BEIIECTB M MaTepuajamMyd Ha HX
OCHOBE, OIBITHI II0 IIPEBPAIICHHUIO OPraHWYECKHX BEIIECTB NPHU HarpeBaHUU
(TutaBnieHne, OOYTJIMBaHUME W TOpPEHUE), KOHCTPYHMPOBAHHE MOJEJIEH MOJIEKYJI
OpPraHMYECKHUX BEIICCTB.

Yriaesoaopoabl.

AnkaHbl. [OMOJIOTHYECKUN PsIIT aTKaHOB, 00MmIas hpopmMysia, HOMEHKIIATypa U
U30Mepusi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKaHOB, SP°-
ruOpuamn3anmsi aTOMHBIX opOuTaneit yriepona, o-cBsi3b. dusmueckue CBOHCTBA
AJIKAHOB.
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XUMHUYECKHE CBOMCTBA AJIKAHOB: pPEAKIUM 3aMEIICHUs, HW30MEepHU3alluH,
NEeTUAPUPOBAHMS, IUKIN3ALMH, IINPOJIN3a, KpEKUHra, ropenus. IlpeacraBinenue o
MEXaHU3ME PEeaKLHUi PaJuKaIbHOIO 3aMEIICHUS.

Haxoxaenue B npupojie. CriocoObl MOJydeHUsI U IPUMEHEHHUE AJIKAHOB.

[uknoankauel. O611as popmyna, HOMEHKIaTypa U uzoMmepuss. OcoOEHHOCTU
CTPOCHUS ¥ XUMHYECKHX CBOWCTB MaibIX (IUKJIONPOIAH, UHKIOOyTaH) u
OOBIYHBIX (IUKJIONCHTAH, IUKIIOTEKCaH) MUKIoankaHOB. CrocoObl TMONyYeHUs U
IIPUMEHEHHUE LIUKIOAJIKAHOB.

Ankenbl. ['oMosiornueckuii psifi ajJikeHOB, o0mas (opmyra, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAaHCTBEHHOE CTPOCHHE MOJEKYll alKEHOB, Sp>-
ruOpuamnsanmsi aTOMHBIX opOuTaneil yriepona, - u m-cBsizu. CTpyKTypHas U
reomMerpuueckas (uuc-TpaHc-) wu3oMmepus. DPuU3NYecKrne CBOICTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: pEaKlMU TPUCOCAUHEHMS, 3aMEIICHUS B O-TIOJOKEHUE
IIpU JIBOMHOW CBA3M, NoJMMepU3auuu U okucineHus. IIpaBuiio MapkoBHHKOBA.
KauecTBeHHbIE peakunuu Ha ABONHYIO CBs3b. COCOOBI MOJYUYEHUSI U NPUMEHEHUE
AJIKEHOB.

Ankxanuensl. Knaccudukanmst ankaaneHoB (CONpsHKEHHBIC, U30JIMPOBAHHEIC,
Kymyauposartsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
CONPSHKEHHBIX  JUEHOB, 1,2- " 1,4-npucoenuHeHUE. [Monmumepuzanus
coOnpsiKEHHBIX AUeHOB. CIOCOOBI MOTYyYEHUSI U NPUMEHEHUE AJIKATUEHOB.

Anxunbl. 'omonoruueckuii psiji ankuHOB, oOmiasi popmyna, HOMEHKIATypa U
U30MepHsl. DJIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKHUHOB, SP-
ruOpuamnsanmsi aTOMHBIX opOuTtanei yriepona. dusnueckue cBONWCTBA AJIKUHOB.
XUMHYECKHE  CBOMCTBA:  pEakUMM  NOPUCOCIAUHEHUS,  AUMEpU3alud U
TpUMepU3alnK, OKKuciIeHus. KUcIoTHbIe CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TpoOiHYy10 cBsA3b. KauecTBeHHBIE peakMu Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTYyYECHUS
U IPUMEHEHHUE aJIKUHOB.

ApomaTtnyeckue yriieBogopoabl (apeHsnl). ['OMOJIOTMYECKUU psi apeHoB,
ob6mast popMmysia, HOMEHKJIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI OcH30ila. DU3NYECKUE CBOWCTBAa apeHOB. XUMHYECKHUE
cBoiicTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIINH 3aMEIICHUs B OCH30IbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJUuKale, PEeaKUUU IPUCOCIUHEHHS, OKHCICHHUE TI'OMOJIOIOB
Oenzona. IlpencraBieHue 00 OpPUEHTHPYIONIEM ASUCTBUM 3aMECTHTEIICH B
OCH30JIbHOM KOJIbIIE Ha MOpUMEpE AaJKWIBHBIX paJuKaioB, KapOOKCHIbHOM,
TUJIPOKCUJIBHOM, aMHMHO- W HUTPOTPYIIIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XAMUYECKUX CBOUCTB cTupoia. [lommmepuszamnus ctuposna. CriocoObl TOTyYeHUs U
MPUMEHEHUE APOMATUUYECKUX YTIIEBOJOPOIOB.

[Ipuponnsiii ra3. [lonyTHbeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxacHue.
Kamennsiit yromp n npoaykTel ero nepepaborku. CriocoOsr epepaboTku HePTH:
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MepEeroHKa, KPEKHHT (TEPMHYECKHM, KAaTATUTHYECKUH), PUPOPMHUHT, MUPOIIU3.
[TponykThl nepepabOTKu HEDTH, UX IPUMEHEHHUE B TIPOMBIIILIEHHOCTH U B OBITY.

I'enernueckas CBsI3b MEXY PAa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHUE TaJIOTCHIIPOU3BOIHBIX YIJIEBOJAOPONOB. Peakiun
3aMEIICHUsI TaJloTeéHa Ha THAPOKCOTPYIY, HUTPOTPYIY, IHAHOTPYIILY,
amMuHOTrpymmy. JleficTBue Ha TaJOreHNPOM3BOJIHBIE BOJHOTO U CIIMPTOBOTO
pacTBopa mEnoun. B3anMoencTBUE IUTaJIOT€HAJIKAaHOB C MarHUeM M LHUHKOM.
[Monsitue 0 METAJUIOOPTAHUYECKUX COCTUHEHHUSIX. Hcnonw3oBanue
raJJOreHIPOU3BOIHBIX  YIJIEBOJIOPOJIOB B OBITY, TEXHHUKE U TPH CHHTE3E
OPraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3yYEHHs BEIISCTB M WX IMPEBpPAIICHUI:
n3ydeHne GU3NIECKUX CBOMCTB YTIIIEBOJOPOAOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBOJOPOJOB Pa3IMYHBIX KJIACCOB (OOeciBednBaHHE OpOMHOW WIIH
MOJIHOW BOJIbI, pacTBOpa IE€pMaHraHaTa KaJjius, B3aUMOJCHUCTBUE alleTHJICHA C
aMMHAYHBIM pacTBOPOM okcuma cepebpa(l)), kadecTtBeHHOE OOHApyKESHHUE
yriaepola W BOJOpPOJIa B OpPraHWYECKHX BEIIECTBAaX, IIOJydeHHWE OTHJICHA H
W3y4CeHHUE €ro CBOMCTB, O3HaKoMJIeHHE C¢ KosuiekiusMu «HedTe» u «Yromby, ¢
oOpa3naMu  IUTACTMAcC, KaydyyKOB UM PE3WHBI, MOJICIUPOBAHUE MOJIEKYII
YTI€BOAOPOAOB U TAOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsiopoacoaep:xaniye opraHuyecKkue coeTuHeHusl.

[IpenenbHble oaHOaTOMHBIE cOUPTHL. CTpoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHOJla W dTaHosna). ['omonorudeckuit psin, oOmas Qopmyina, U30Mepus,
HOMEHKJIaTypa U Kiaccudukamus. Dusnmueckue CBOHCTBa  MpeAesIbHBIX
OJTHOATOMHBIX CHOUPTOB. BOIOpPOJIHBIE CBSI3M MEXIAYy MOJIEKYyJaMUd CHUPTOB.
XUMHYECKHE CBOWCTBA: PEAKIIMU 3aMEIICHHs, JeTUApaTallli, OKHUCIICHUS,
B3aMMOJICHICTBUE C  OpPraHUYECKMMH W  HEOPraHWYECKUMHU  KHCIIOTaMHU.
KauecTBeHHast peakyss Ha OJHOATOMHBIE CIUPTHI. J[elicTBUE TaHONa U METAaHOJIA
Ha opranu3M denoBeka. CrmocoObl TOIydYeHHUs W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocteie 3¢dupsl, HOMEHKIIaTypa U n3oMmepusi. OcCoOeHHOCTH (PUBUYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaToMHble CHUPTHI — DTWICHTIIMKOJIL W TiulepuH. Duznyueckue u
XUMHYECKHE CBOMCTBA: PEaKIIMU 3aMEIICHUs, B3aUMOJACUCTBHUE C OPraHUYECKUMU
M HEOPTraHWYECKUMH KHCJIOTaMH, KadeCTBCHHAasi pEaklHs Ha MHOTOaTOMHBIC
cnupthl. [IpencTaBieHne o MexXaHW3ME peakIuidl HYKJICO(HILHOTO 3aMEIICHHUS.
JletictBue Ha opraHu3Mm yenoBeka. CnocoObl TOJNy4YeHHUS] U TIPUMEHEHUE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbI, B3aMMHOE BIHMSHUE THAPOKCOTPYIIBI H
O6en3onpHOTO sifpa. Pusmueckue coiicTBa ¢deHona. OCOOEHHOCTH XUMHYECKUX
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cBoiicTB (peHosa. KauecTBeHHble peaknuu Ha ¢eHos. TokcuuyHOCTh (eHona.
CriocoObl nostyueHus U npuMeHenue penosna. enondopManbaeruaHas cMoJa.

KapOoHunpHbIle cOeTMHEHUS — aIbJIETUABI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHMJILHOUW TpyIIbl. ['OMOJIOTHYECKUE Psbl ANBJICTUIOB M KETOHOB, OOIIas
dbopmyna, uzomepuss U HOMEHKJIarypa. PU3MUECKHE CBOMCTBA albJIETUAOB H
KETOHOB. XHMMMYECKME CBOMCTBA  aJbJAETHMJIOB M  KETOHOB:  pPEaKIUHU
npucoequHeHus. OKHUCIEHNE albJerui0B, KAaUeCTBEHHbIE PEAKIIUM HA aJbJIETH/IbI.
CriocoObl MOJTy4eHHUs U IPUMEHEHHE aJIbJIETU/I0B U KETOHOB.

OZIHOOCHOBHBIE TIpe/IeIbHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. MI3oMepust 1 HOMeHKIaTypa. Pusnueckue cBOHCTBA
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCJOT. BomopoaHble CBA3U MEXIy
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakumsi >TepudUKALMU, PEaAKIHMU C Yy4YacTHEM YIJIEBOJOPOJHOIO pajavKala.
OCOOeHHOCTH CBOMCTB MYpaBbUHOU KUCIHOTHL. [loHsTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3¢upax. MHoOroobpasne KapOOHOBBIX KHCIOT.
OCoOEHHOCTH CBOWMCTB HENPENEIbHBIX M apOMATHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIJIOT, THAPOKCUKAPOOHOBBIX KHUCIIOT. [IpeacraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTE€apWHOBAs, NAJbMUTHHOBAS, OJICMHOBAS, JUHOIEBAS,
JUHONEeH08as KUCIOTHI. CTIOCOOBI MOJTy4YeHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruyeckuii psina, oOmasi ¢opMysia, U30MEpUsl U
HOMEHKJIaTypa. PU3MYeCKHe M XMMHUYECKHME CBOMCTBA: THAPOJIM3 B KHUCIOW H
ILIEJIOYHOU Cpele.

XKupsl. Ctpoenue, pusnueckue 1 XUMHUYECKUE CBOMCTBA )KUPOB: TUAPOJIU3 B
KUCJION U miesao4yHou cpene. OCOOEHHOCTH CBOMCTB KHPOB, COJEPKAIIUX OCTATKU
HEMNpeAeSIbHbIX )KUPHBIX KUCIOT. KUpBI B IPUPO/IE.

MpbuTa Kak COJIM BBICIITUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBHUE.

OOm1as xapakTepucTrka yrieBojioB. Kiaccudukanus yriieBo1oB (MOHO-, TU-
U TIoJIcaxapuibl). MoHOcaxapHabl: TIIOKO3a, (PpykTosa, ramakro3a, pubdo3a,
ne30kcupr6o3a. Pu3nuecKkue CBOMCTBA M HaxoXKJaeHue B npupoae. PoTocuHTes.
XHUMHUYECKHE CBOMCTBA TVIIOKO3bI: PEAKLIMU C YYaCTHEM CHHUPTOBBIX U AlbJACTUIHON
TPyI, COUPTOBOE M MOJIOYHOKHCIOE Opoxenue. [IpuMeHeHme TIIOKO3bI, €€
3HAYEHUE B JKU3HEACATEIIBHOCTH OopraHu3Ma. Jlucaxapuapl: caxaposa, MajbTo3a U
JlakTo3a. BoccTaHaBnuBarolue 1 HEBOCCTaHABIUBAOIIUE Aucaxapuabl. [ 'naponus
nucaxapunoB. Haxoxxaenue B mpupoje u npuMmeHnenue. [lonucaxapuapl: kpaxmari,
IJIAKOTeH W Hesnono3a. CTpoeHne MakpOMOJIEKYJ KpaxMmasa, IVIMKOTeHa H
HEeJUTIOJIO3bl.  DHU3MYECKHEe CBOWMCTBA Kpaxmajga ¢ UEJUTIOJI03bl. XHUMHYECKHE
CBOMCTBa KpaxMmaja: THJpPOJIM3, KaueCTBEHHAs peakuus C HOAOM. XUMHUYECKHUE
CBOMCTBa LIEJUIIOJIO3bI: THAPOJIN3, ToJlydeHue 3(pupoB neuioio3sl. [lonstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).
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DOKcHepUMEHTaJbHbIE METOAbl H3YYEHHUs BEIIECTB M HUX IPEeBpalllCHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJEUCTBHUE dTAaHOJIA C HATPUEM,
OKHCJICHHE 3THJIOBOIO CIIMPTa B aJIbJIETH] Ha pacKajJ€HHONW MeIHOU MPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CIHMPTAa JIUXPOMATOM Kajus (BO3MOXHO HMCHOJIb30BaHUE
BHUJIEOMATEpHUAJIOB), Kaye€CTBEHHbIE pEaKUMU Ha aibJerujbl (C THUAPOKCUIOM
nunammuHcepeOpa(l) wu  rumpokcumom  wmenm(ll)), peaknus rauMmepuHa  C
ruapokcuaoM Mmeau(ll), xummueckue cBoiicTBa pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIHOKO3bI ¢ ruapokcuaom meau(ll), B3aumoneiicrBue
Kpaxmajila ¢ MOJIOM, PELIEHUE SKCIEPUMEHTAIbHBIX 3alad no temam «CrupTsl U
dhenomb, «KapboHoBsie kucioTsl. CIIOKHBIE 3DUPHI».

A30Tcoaep:kalyue OpraHndecKkue coeIMHeHUs .

AMUHBI — OpraHM4yecKkue Npou3BOJiHbIE amMmmuaka. Kinaccudukanms aMUHOB:
anudaTUYecKue M apoMaTHYeCKHE; TMEpPBHUYHBIC, BTOPUYHBIE U TPETUUYHBIC.
CrpoeHue monekyn, oduas gopMyia, U30Mepusi, HOMEHKIaTypa U (U3NYECKUE
cBoiicTBa. XMMHYECKOE CBOWCTBA anu(PaTHIECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AJIKWJIMPOBAHUE, B3aHMOJECUCTBUE INEPBUYHBIX AMHUHOB C a30TUCTOM KHCJIOTOM.
Conu anKuJIaMMOHMUS.

AHMIMH — OpeACcTaBUTENIb AaMHHOB apoMarudeckoro psaa. CrpoeHue
aHWIMHA. B3anMHOE BIIHMSIHHE TPYIIT aTOMOB B MoOJIeKyJie aHuianHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHmiInMHa. KauecTBeHHble peakuuu Ha aHWIMH. CriocoObl
MOJIydeHUsT ¥ NpUMEHEeHHue anudaTtnudyeckux amMuHoB. [lomydyeHwe aHuiIMHA U3
HUTPOOEH30J1a.

AmuHokucnoTsl. HomeHknarypa u nzoMmepusi. OTAenbHbIe IPEICTaBUTENN O
AaMUHOKHCJIOT: TIJIMLOUH, anaHuH. Dusmyeckue CcBOHCTBA aMHHOKHUCIIOT.
XUMHYECKHE CBOWCTBA aMHWHOKHUCIOT KakK aM(OTEepHBIX OPraHUYECKHUX
COCMHEHUN, peakuuss MNOJUKOHACHCAIMH, OOpa3oBaHUE MNENTHUIHOU CBSI3H.
buonornyeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THJPOJIN3 NENTUIOB.

benkn kak npupoanele nomumepsl. [lepBuuHasi, BTOpuuYHass U TpeTHUYHAs
CTpyKTypa O€nKOB. XHMMHUYECKHE CBOWMCTBA OEJKOB: THAPOIU3, ACHATypalus,
KauyeCTBEHHBIEC pEaKIIn Ha OCIKH.

DOKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHMs BEIIECTB M UX IPEBpallCHUI:
pacTBopeHHE OEJKOB B BOJE, J€HATypalus OEJIKOB IMPU HArpeBaHUU, I[BETHHIC
peakiuu Ha O€JKH, pEHIeHHWE OKCIEPUMEHTAIBHBIX 3a7ad II0 TeMmaM
«A30TcoiepKaIme OpraHuyecKue COCIUHEHUSI " «Pacnio3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJIsIpHBIE COeIMHEHMS.

OCHOBHBIE MOHSATHUSI XUMHUHU BBICOKOMOJIEKYJISIDHBIX COCAWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEpPU3aLNU, CPEIHSST MOJICKYJIspHAs

CrpanHuua 11 n3 60



Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJICKYJISIDHBIX COCAUHECHUH —
MOJIMMEPHU3AIUS U TOJTUKOHACHCAIUS.

[Tomumeparie Matepuanbl. [lmactmMacchl (MONMMATHIICH, MOJUIPOIHUIICH,
MOJIMBUHWJIXJIOPUT, TOJIUCTUPOJ, TIOJUMETHIIMETAKpUIIaT, IOJHKapOOHATHI,
noJMA TUIeHTepedTanar). Y Tunuzauus 1 nepepadboTka miacTuKa.

DnacTOMEpHI: HATypaJIbHBIN Kay4dyK, CHUHTETUYCCKHE KaydyKH
(OyTagueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUJIUKOHKI. Pe3nHa.

Bomnokna: HaTypanbHbIE (XJIOMOK, IEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
areTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tommepsr CIIETIMATBHOTO Ha3HAYCHUS (Tedon, KeBnap,
AIIEKTPOIIPOBO/ISIIIIUE TTOJIMMEPHI, OHopa3araeMble MOJUMEPHI).

DKCIEPUMEHTAILHBIE METOJIbl HM3yYEHHsS BEIISCTB M WX IMPEBPAICHUI:
O3HAKOMJIEHHE ¢ OoOpa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
KaydyyKOB, pEIIEHHE OKCIIEPUMEHTAIBHBIX 3a7ad no Teme «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnrpie 3agaun.

Haxoxxnerne MOJICKYISIpHOH (POPMYJIBI  OPTaHHUYECKOTO COCAWHEHHS I10
MacCOBBIM JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJICHUE
MOJICKYJIIPHOW (OPMYJIBI OPTaHHUYECKOTO COCAWHEHHsT 10 Macce (00BEMYy)
MPOAYKTOB CropaHWs, IO KOJHYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKklMy W/WIW WCXOJHBIX BEIIECTB, YCTAHOBIICHHE CTPYKTYPHOH (HOPMYIIBI
OpPraHMYeCKOIr'0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOWCTB WM CHOCOOOB
MOJIy4YEeHHsI, OMNpENEICHUE JOJM BBIXOJIa TPOAYKTa PEaKIMU OT TEOPETUUYECKHU
BO3MOYKHOTO.

MeXnpeIMeTHBIE CBSI3U.

Peanu3amus MeXNpeaMeTHBIX CBSI3€H NMPU M3yYECHUU OPTaHUYECKON XUMHU B
10 xJacce OCYIIECTBISIETCSI 4Yepe3 HCHOJIb30BAHME KakKk OOIIUX €CTECTBEHHO-
HAy4YHBIX TIOHSTHH, TaK W TOHSITHH, TIPUHATBHIX B OTJCIBHBIX IIPeaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYYHBIN (PakT, TUIIOTE3A,
Teopus, 3aKOH, aHAIM3, CHHTE3, KiacchuuKanus, HaOIIOJEHUE, HW3MEpPEHHE,
ADKCTIEPUMEHT, MOJIEJIb, MOJICITUPOBAHUE.

®dusuka: wMarepusi, aroMm, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYa,
SHEPreTUYEeCKUl ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (PU3UYECKHUE BEJIUYUHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, YHEPTHs,
macca.

buomorus: knerka, opraHu3M, JKocucTema, Ouocdepa, wmerabonmsMm,
HAaCJICICTBEHHOCTh, aBTOTPO(MHBIA M TeTepoTpPOdHBINA THII MUTAHUS, OPOKESHHE,

CtpanHuua 12 n3 60



dboTocuHTE3, IBIXaHWUE, OCEJKH, YTIIEBOJIbI, >XUPBI, HYKICUHOBBIC KHCIIOTHI,
bepmeHTHI.

I'eorpadusi: mone3Hpie UCKONaeMbI€, TOILUIHBO.

TexHOMOTHSA: TNHIIEBBIE NTPOAYKTH, OCHOBBI PAIIMOHAIBHOTO MHUTAHUS,
MOIOIIME CPEACTBA, MaTEPHUAITbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPI'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUH.

AtoM. CocTtaB aTOMHBIX sifiep. XUMU4eckuil aneMeHT. M3otonsl. CTpoeHue
SJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YMCJIA. DHEPreTUUYECKHUE YPOBHH U
noaypoBHU. ATOMHBIE opOuTanu. Kiaccudukanus XuMH4eCKUX 3JIEMEHTOB (S-, p-,
d-, f-omementsl). PacmpeneneHme JJEKTPOHOB TIO AaTOMHBIM  OpPOHTANISIM.
DNeKTpOHHbIE KOH(UTYpAIUU aTOMOB 3JIEMEHTOB MEPBOr0—4e€TBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM, 3JIEKTPOHHBbIE KOH(UTypalUu HOHOB.
DHEKTPOOTPULIATEIBHOCTD.

[lepuoanueckuii 3akoH u llepuoanyeckass cucteMa XUMMHUUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CBsA3b nepuoguueckoro 3akoHa u llepumognueckoil cuCTEMbI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHON TEOpUel  CTpPOEHUsT  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMH
NPOCTBIX M CJOXHBIX BELIECTB [0 TIpynnaM H IepuojaM. 3HauyeHHE
nepuoanyeckoro 3axkoHa /[.11. Menneneesa.

XuMHUYecKas CBI3b. Buapl XMMHYECKOM CBSI3U: KOBaJICHTHAsA, HWOHHAas,
MeTajuindeckasi. MexaHu3Mbl 00pa3oBaHHUsI KOBAJCHTHOW CBsSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBINA. DHEpPrusi U JJinHa cBs3u. [1oJIsIpHOCTH, HANIPABJIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM cBsA3U. KpaTHbele cBA3u. BopoponHas CBs3b.
MexMOJIEKYJISIPHBIE B3aUMOIENCTBHUS.

BaneHTHOCTP W BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpPEe COeAUHEHUN
3JIEMEHTOB BTOPOT'0 MEPUOIa).

IIpencraBieHre 0 KOMIUIEKCHBIX coeqUHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JIMIaHAbl. 3HA4Y€HHUE KOMIUIEKCHBIX COEIMHEHUH.
ITonsATHE O KOOPAMHAITMOHHOW XUMHHU.

BemectBa MOJEKYJIApPHOrO U HEMOJIEKYJSIDHOTO  CTpOe€HMsA. Tumbl
KPUCTAIUTMYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIIECTB.

[Tonsatue o npucnepcHeix cucremax. Mctuanabie pacTtBopsl. IIpencrasienue o
KOJUTOUAHBIX pacTtBopax. CnocoObl BbIpaX€HUsI KOHIIEHTpALlMUd PacTBOPOB:
MaccoBas JoJIs1 BEllecTBa B pacTBOpE, MOJISIpHAsi KOHIeHTpanus. HackleHnHsie u
HEHACBIILIEHHbIE paCTBOPHI, pACTBOPUMOCTh. Kpucrammoruaparsl.
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Krnaccudukamnuss 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpHUBHUATIbHBIE
Ha3BaHUS OTMEIbHBIX MPEACTABUTEICH HEOPTAaHUYSCKUX BEIIECTB.

Krnaccudpukanms XUMHYECKUX PEAKIIM B HEOPTaHUYECKONW W OpraHUYeCKOu
XUMHHU. 3aKOH COXPAHEHHUSI MacChl BEUIECTB; 3aKOH COXPaHEHUS U MPEBpaIllCHUS
SHEPruM Mpu XUMHYECKUX peakuusx. TemnoBbie 3PPEeKTbl XUMUUECKUX PEAKIIUM.
TepMOXUMHYECKHE YpaBHEHUSI.

CKOpOCTh XMMHUYECKOH peakiuu, €€ 3aBUCUMOCTh OT Pa3JINYHBIX (PaKTOPOB.
I'omoreHnHbie U reTeporeHHpie peakiuu. Karanus u kaTajau3aTtopshl.

OOpaTtumMbie 1 HeoOpaTHMBbIE peakiui. XUMHYecKoe paBHOBecre. Koncranta
XUMHYECKOro paBHOBecHsi. PaKTOpbl, BIAUSIONIUE HA MOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI: TeMIIepaTypa, JaBJICHHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onextponutuyeckas auccoumanus. CuibHble W cjaldble BJIEKTPOJIHUTHI.
Crenenp guccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCIOTHAas, HEUTpasibHasi,
mienouHasi. Bogopoansiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
HOHHOTO OOMEeHa.

OKHUCIIUTENILHO-BOCCTAHOBUTEJIbHbIE  peakuuu.  CTeneHb  OKHUCJICHMUS.
Oxucnurens M BOcCTaHOBUTENb. [Ipoliecchl OKHCIEHUST W BOCCTAHOBJICHMSI.
BaxxHelmme OKHCIWUTEIN W BOCCTAHOBHUTENH. METOI AJIEKTPOHHOTO OajaHca.
DIEKTPOJIN3 PACTBOPOB U PACIIJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHbIE METOJbl M3YYEHMs BEIIECTB M UX IPEBPaLLCHUI:
pa3liokeHue MEepOKCHIa BOAOPOJa B TNPUCYTCTBHUU KaTajlu3zaTopa, MOJIEIHN
KPUCTAJUIMYECKUX PEHIETOK, MPOBEACHUE PEAKIIMi HOHHOTO OOMEHa, OnpeieeHUE
cpeabl pacTBOPOB C MMOMOIIBI0 HHAMUKATOPOB, W3YUYCHUE BIIUSHUSA Pa3JIMYHBIX
(bakTOpOB Ha CKOPOCTh XWUMHYECKOW pPEaKIHU U TIOJI0KCHHE XUMHUYECKOTO
paBHOBECHSI.

Heopranuuyeckasi Xummusi.

I[Tonoxxenne HemetaswioB B lleppoguyeckoil cucTteMe XHUMHUYECKHUX
snemenToB J[.M. MenneneeBa 1 OCOOEHHOCTH CTPOCHUS UX aTOMOB. Dusndeckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONMS HEMETAUIOB (HAa MpUMEpEe KUCIOPOAa, CEPHI,
dbocdopa u yrinepona).

Bonopon. Ilomyuenue, dbuzmueckue M XUMHYECKHE CBOMCTBA: PEAKIMU C
MeTa/UlaMd ¥  HEeMeTaUlaMHh, BOCCTAaHOBHUTEJIbHBICE CBOWCTBAa. [ Wapuibl.
TonuBHBIE 3JIEMEHTHI.

lanorensl. HaxoxxaeHnue B mpupojie, COCOObI MOJy4YeHUs, (PU3UYECKUE U
XUMHYECKHE cBoicTBa. ['amorenoBonopobl. Baxkneiue kucinopoacoaepkanye
COCIMHCHUS TaJIOTeHOB. JlabopaTopHbIE W MPOMBINIICHHBIE CIIOCOOBI MOTYYCHHS
rasioreHoB. [IpuMeHeHne rajjoreHoB U uX COeAUHEHUM.
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Kucnopon, o3oH. JlabopatopHble U OPOMBIIIIEHHBIE CHOCOOBI TMOJYyYEHUS
Kuciopona. Ou3nyeckue U XUMUYECKHE CBOWCTBAa M NMPUMEHEHHE KHUCIOpOoJa U
030Ha. OKCHU/Ibl 1 NEPOKCHUIBI.

Cepa. HaxoxpaeHue B MNpPUPOJE, CIIOCOOBI NOJIy4YCeHUS, (HHU3UYCCKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduabl. Oxcuna cepoi(1V), oxcun
cepri(VI). CepHucras m cepHas KHCIOTHI U X coiu. OCOOEHHOCTH CBOWCTB
cepHoOU KUCNOTHI. [I[pumeHeHnune cepol U €€ COeTUHEHU.

Azotr. Haxoxnenue B TpUpOAE, CIOCOOBI TIONy4dYeHHs, (QU3NUECKUe u
XUMHUUYECKHE CBOMCTBA. AMMHAK, HUTpUAbL. OKCHUABI a30Ta. A30TUCTasd U a30THAas
KHUCJIOTHI U uX coJii. OCOOEHHOCTH CBOMCTB a30THOU KUCIIOTHI. [IpumeHeHue a3zora
Y €ro COeAMHEHUN. A30THBIC YI0OpEHHUSI.

dochop. Haxoxxknenwme B mpupoje, CIOCOOBI MOJydeHHs, (PU3NYECKHUe u
xumuudeckue cpoictBa. dochuner u pochun. Oxcuabl docdopa, dbochopHas
kuciorta u e€ conu. llpumenenue dochopa u ero coemuneHuit. PochopHbie
yIoOpeHus.

Vriepon, HaxOXJICHHE B NOpUpoJie. AJUIOTPOIHBIE  MOJU(PUKAIINH.
dusznyeckue W XUMHUYCECKHE CBOKMCTBA IIPOCTHIX BEIISCTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yriepoaa(ll), oxcua yraepona(lV), yrompHas kucinora u eé
coJii. AKTUBHPOBAHHBIA yToJyib, ancopOims. DyminepeHsl, rpadeH, yriepoaHbIe
HaHOTPYOKU. [IpruMeHeHrne MPOCThIX BEIIECTB, 0OPA30BaHHBIX YTJIEPOJIOM, U €T0
COCIIMHECHUH.

Kpemuuii. Haxoxxnenue B mipupoae, CrnocoObl TMOJydeHUs, (GU3NUECKHEe U
xuMudeckue cpoicTBa. Oxcun kpemuusi(1V), kpeMmMHHUEBass KHUCIOTA, CHUIUKATHI.
ITpumeHneHnue kpemMHus U ero coenuHeHuii. CTeKJio, ero noJiyueHue, BUIbl CTEKJIA.

[Monmoxxenue metamioB B Ilepuoguyeckoil cucTeMe XMMHUUYECKUX DJIE€MEHTOB.
OcoOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX OO0OJIOYEeK aTOMOB MeTtaioB. OOmue
¢uznueckne cpoiictBa MeTauioB. [IprMeHEeHMEe MeTaioB B OBITY W TEXHHUKE.
CrutaBsl METaJIJIOB.

DIEKTPOXUMHYECKUN psAx  HampspDKeHU MetawioB. OOmme  cnocoObl

MOJIy4YEHUS METAJIOB: TUAPOMETAILTYPIHUs, MUPOMETAILTYPIHsl,
snekTpoMeTaiutyprusi. [loHsitne o Koppo3mm MetawioB. CriocoObl 3amMTHl OT
KOPPO3HH.

OOmas xapaktepuctuka MetauioB |A-rpynner [lepuoanueckoit cucTtemsbl
XUMHUYECKUX 7dJemMeHToB. Hartpuihi wu kanumili: mnoaydenue, ¢GU3HNYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEIIECTB U UX COECIMHEHUH.

OOmas xapakrepuctuka metamuioB |IA-rpynmer [leprogudeckoil crucTeMBbl
XAMUYECKUX DJJIEMEHTOB. MarHuii W KajablUi: mNoiydeHue, ¢(U3NYECKUe u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IMPOCTHIX BEIIECTB MW HMX COEAUHECHUM.
JKécTkoCcTh BOABI M CITOCOOBI €€ YCTpaHCHUS.
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AOMUHUN: TOJyYyeHue, PU3nYecKue 1 XMMHUYECKHUE CBOMCTBA, MPUMEHEHHUE
IIPOCTOrO BEIIECTBA W €ro coeauHeHuil. AMQOTepHbIE CBOMICTBAa OKcHIa U
THAPOKCHIA AIIFOMHUHUS, THAPOKCOKOMIIJIEKCHI aJIFOMAHUS.

OOmiasi xapakTepUCTHKa MeETaUIoB MoOouHbIX mnoarpynn (b-rpymnmn)
[lepuoarueckoil cUCTEMbI XUMHUYECKUX JIEMEHTOB.

du3nYecKrue U XUMUUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomatbl, UX
OKHCJIMTENbHBIE CBOMCTBA. [lojlydeHue u IpuMEeHEHHUE XpoMa.

Pdusnyeckue M XUMHUYECKHME CBOWCTBA MapraHiila M €ro COE€OUHEHHUM.
Baxneiimme coemmnenus wapranna(ll), wmapraama(lV), waprasnma(VI) u
mapranna(Vll). [lepmanranar kamaus, €ro OKUCIUTEIbHbBIE CBOICTBA.

dusudeckue 1 XUMHYECKHE CBOMCTBA jKeJjie3a U ero coeaquHeHuil. OKCUIbI,
ruapokcuabl U conu xenesa(ll) u xxeneza(lll). I[Tonydyenne u npumMeHeHue xese3a
U €T0 CIUIaBOB.

du3nyuecKkrue 1 XMMHUYECKUE CBOMCTBA MeIU U €€ coeanHeHui. [lonyuenue u
MPUMEHEHHUE MEJIN U €€ COEAUHECHUN.

[uuk: momydyeHue, (u3Mueckue M XUMHYECKHE CBOWCTBA. AMQOTEpHBIS
CBOMCTBA OKCH/JIAa ¥ TUAPOKCHUIA IUHKA, THAPOKCOKOMIUIEKCHI IIUHKA. [Ipumenenue
IIUHKA U €T0 COETUHECHUM.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHMUs BEIIECTB M HUX IPEBPALLECHUI:
n3ydeHue oOpasloB HEMETaJJIOB, TOpeHHe cephwl, (ocdopa, xkeineza, MarHus B
KHUCJIOPOAE, H3y4YE€HHUE KOJuleKuMu «MeTajuiel W CIUIaBbD», B3aMMOJCHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX META/UIOB C BOJAOH (BO3MOYKHO HMCIIOJIb30BaHUE
BUJ€OMaTEpUaIoB), B3aUMOJICHCTBHE IIMHKA U JKejle3a C pacTBOpaMH KHUCJIOT U
1IeJ104YeH, KaUeCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHbBI, KATHOH BOAOPOJIa
M KaTHOHbl METAJUIOB, B3aMMOJIEHCTBUE THJPOKCHUIOB aTlOMHUHHUS U IIMHKA C
pacTBOpaMH KHUCJIOT M IIEJIOYEH, PEIIEHUE SKCHEPUMEHTAIBHBIX 3aJad M0 TeMam
«lanorensn», «Cepa um e€ coeauHeHUs», «A30T U Gochop U UX COSTUHEHHS,
«MeTasapl TIIaBHBIX OATPYNID, «MeTauibl HOOOYHBIX TOATPYIIID.

XHMMHUS U KU3Hb.

Poss xumMum B 00ecniedeHnH yCTOMYMBOTO pa3BUTHA YeioBedyecTBa. [lonsTHe
O HAy4YHbIX METOAAaxX IO3HAaHUs M METOJOJOTMH HAay4YHOI'O WCCIIENOBAHMUS.
HayuHble mpyHLIMIIBI OPraHru3alii XUMHUYECKOTO MPOU3BOACTBA. [IpoMBbIlIIEHHBIE
CcocoObl MOJYYEeHHUs] BAXKHEUIIIUX BEIIECTB (HAa MpUMeEpe MPOU3BOJACTBA aMMHUAKa,
CEpHOIl KUCIOThI, MeTaHoa). [IpoMbllsIeHHbIE CITOCOOBI MOJYYEHUsI METAJIJIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsi3HEHHE OKpY’Kalolled Cpedbl U €ro MOCIEACTBUS.
Ponb xuMuu B 00€CIICYCHUH SHEPTESTHYCCKON 0€30MacHOCTH.

Xumusi U 3710poBbe yesioBeka. JlekapcTtBenHble cpenactBa. [IpaBuia
HCIIOJIb30BaHMs JIEKAPCTBEHHBIX IIpenapaToB. Poiab XUMUU B pa3BUTUHU MEIULIVHBI.
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XyMHUS TIUIIA: OCHOBHbIE KOMIIOHEHTHI, MUIIEBbIE J100aBKkU. Poip xumuum B
obecrnieuyeHnr NMUIIEBOM 0€30MMacCHOCTH.

Kocmernueckne u mnapdromepHbie cpenctBa. beitoBas xumus. I[IpaBuna
0e30MacHOr0 MCHOJb30BaHUs MpenaparoB OBITOBOM XHWMHUM B IOBCEJHEBHOMU
JKU3HU.

X¥MHUSL B CTPOUTEJIBCTBE: BaXKHEUIIIME CTPOUTEIbHBIE MaTrepuanbl (LIEMEHT,
0eToH).

Xumus B cebCKOM X03s1iicTBe. Oprannieckue U MUHEpaJbHbIE YA0OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHualibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepuans! Ui 3eKTpoHUKNA. HaHOoTeXHONIOT M.

Pacuérubie 3agaun.

Pacu€rpl: Macchl BemiecTBa WM 00bEMA Ta30B MO0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0BEMY OJIHOIO M3 YYacTBYIOIIUX B PEaKIUU BEUIECTB,
Maccbl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKLUH, €CIU OJHO U3
BEIIECTB MMEET IPUMECH, Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peakunMu, €CiIM OJHO M3 BEUIECTB JAaHO B BHAE pPacTBOpa C OIPEAECIEHHOMN
MacCcoOBOM [I0JIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM W MOJSIPHOM
KOHIICHTpAlMM BEIIECTBA B pPAcTBOpE, JOJM BbIXOJAa HOPOAYKTA pEaKkUUu OT
TEOPETUYECKHA BO3ZMOKHOTO.

MexXnpeaIMETHBIE CBS3H.

Peanu3zamuss  MeXNpeaMETHBIX  CBS3€d HOpu  H3ydeHHH  oOmed u
HEOPraHM4YeCKOM XMMHUHU B 11 Kilacce OCyIIECTBIISIETCA 4Yepe3 MCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK M MOHSATHUH, NPUHATHIX B OTAEIBHBIX
IIpeAMETaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHbIC TIOHATHUS: SIBICHHUE, HAYYHBIA (PaKT, TUIIOTE3A,
TeOopusl, 3aKOH, aHAJIM3, CUHTE3, KjaccUuUKalMsi, NMePUOJIMYHOCTb, HAOIIOJEHHUE,
U3MEPEHHUE, SKCIIEPUMEHT, MOJIENb, MOACIIMPOBAHUE.

®dusnka: MarTepus, MHUKPOMHDP, MAaKpPOMHpP, aTOM, OJJIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TONBI, PaIMOAKTUBHOCTD, MOJIEKYJIA, SJHEPI€TUYECKUN YPOBEHbD,
BEIIECTBO, TeJI0, OOBEM, arperaTHOE COCTOSIHUE BEIEeCTBa, WACAIBHBIA Tas3,
(buzmyeckne BEIMYNHBI, €IUHUIIBI ©3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

Buosnorus: kierka, opraHusM, SKOcCHUcTeMa, Ouocdepa, MeTadoIN3M, MaKpO-
U MUKPOIJIEMEHTHI, OCJIKU, KUPBI, YIIE€BOAbI, HYKJIECHNHOBbIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KDyTOBOPOT BELIECTB U NOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadusi: MmuHepasbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKONAEMbIE, TOIJIMBO,
pecypcesl.

TexHonmorusA: XxumMu4deckasi MPOMBIIUIEHHOCTb, METAJULyPrUsi, CTPOUTEIIBHBIE
MaTEpUaJibl, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IMILEBAsi NMPOMBIILUIEHHOCTb,
dhapmaneBTHUECKas MPOMBIIIICHHOCTb, IIPONU3BOJICTBO KOCMETHYECKUX
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nopernapaTroB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpUaIOB, JJICKTpOHHAasA
IPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.

JNeKTPOHHbLIN AOKYMeHT nepegaH yepes onepatopa 340 3A0 "TakcHeT" Cp, 14 des 2024 18:38:30 MCK
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IDIAHUPYEMBIE PE3VIJIBTATHI OCBOEHUMA ITPOI'PAMMBI 11O XUMHNWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIUHHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-AEITEILHOCTHBIM IOAXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeIMeTa «XHUMHsD» Ha YPOBHE CPEIHETrO
o0mero 00pa30BaHUsI BBIJCIEHbI CJEAYIONIME COCTAaBJISAIONIME: OCO3HAHUE
OOYy4JalOIIMMUCS POCCUMCKOM TpaXJTaHCKOM HACHTUYHOCTH,; TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIILHOCTA U CaMOOTIPEICIICHUIO; HAJTUYMEe MOTUBAIIUM K
0O0y4YEHHIO; TOTOBHOCTH M CHOCOOHOCTh OOYYarOmMXCA PYKOBOIACTBOBATHCS
NpPUHATHIMU B OOIIECTBE TIpaBWJIaMH UM HOPMAaMH T[IOBEJICHUS; HaJIMUUe
MMPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPhI, CIIOCOOHOCTh CTABUThH IIEJIU U CTPOUTH
’KN3HCHHBIC TLIAHBI.

JIMdHOCTHBIE pe3ynabTaTbl OCBOGHUS IIpeaMeTa «XHUMHUS» OTpakaroT
cOpPMHUPOBAHHOCTh OIIbITa ITIO3HABATEIILHONW M NPAKTHYECKON JAESITEIHbHOCTU
00yYaronMxcs B MPOIECCe pean3aluy 00pa30BaTeIIbHON AesITETLHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS MpeaAMeTa «XHUMHSD» OTPaKaroT
c(OpPMHUPOBAHHOCTH OIIbITa IIO3HABATEIILHOW M MPAKTUYECKON AeSITEIHLHOCTU
00y4Yaronuxcsi B IPOIECCe peaTu3aluu 00pa30BaTSIIbHOW JESTCILHOCTH, B TOM
YHuCJIe B YaCTH:

1) rpaskaaHCKOro BOCIUTAHUS

OCO3HAHMSI OOYYAIOIUMHUCS CBOMX KOHCTUTYIIUOHHBIX TPAaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MIPABOTIOPSIKY;

MPEJCTABICHUS O COIMAJBbHBIX HOPMaxX ©W TPaBHJIAX MEXKIMYHOCTHBIX
OTHONICHUI B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON JIEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYeOHBIX M TMO3HABATEIbHBIX 3aJ1a4, BBHITIOJHEHUU
XUMHYECKUX dKCTIEPUMEHTOB;

CIOCOOHOCTH TIOHUMAaTh W TIPUHUMATh MOTHBBI, HAaMEPEHHs, JIOTUKY U
apryMEeHTHI JIpPYTUX MPU aHaJIU3€ Pa3InYHbIX BUJIOB YUeOHOM AESITEIbHOCTH;

2) IaTPUOTHUYECKOI0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY UM HAy4YHOMY HaCJIEIUIO
OTEUYCCTBEHHOM XUMMH;

YBaXEHHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU M IPAKTHUECKOTO
NPWIOKEHUST XUMHUHM, OCO3HAHUS TOTO, YTO JaHHbIE HAyKH €CTh pe3yiabTar
JUINTEIIbHBIX ~ HAOJIOJECHUN, KPOIMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IIOWCKOB,
MMOCTOSIHHOTO TPpyJa YYEHBIX U NMPAKTUKOB;
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WHTEpeca M I[MO03HABATEJIbHBIX MOTHBOB B IMOJYYEHUU W IIOCIEAYIOLIEM
aHanu3e MHQPOpPMAIMU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEJICHUS;

CITOCOOHOCTH OIICHWBATh CHUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMH SIBIICHUSIMU,
U NIPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBATh CBOE IOBEJACHUE U MNOCTYNKH CBOMX TOBApHUILEH C
MO3UIM HPABCTBEHHBIX W MPABOBBIX HOPM M C Y4ETOM OCO3HAHMS MOCJIEICTBAMN
MOCTYNKOB;

4) popMupoOBaAHNA KYJIbTYPbI 310POBbH:

MOHUMAHUS IIEHHOCTEH 3J0pOoBOTO M 0Oe30macHoro oopasza >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOIOACHUSI TpaBWJ 0OE30IMacCHOrO OOpallleHWs] C BeIIeCTBaMH B OBITY,
MOBCEJIHEBHOM KU3HU, B TPYJIOBOU J€SITEIBHOCTH;

MMOHUMAHUSI I[EHHOCTH TIPaBWJI WHAWBUAYAJbHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEACHUS B CUTYALUSIX, YTPOXKAKOLINX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS MOCJEACTBUI U HENPUSITHUS BPEAHBIX NMPUBBIUEK (YyNOTpeOJIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUsI);

5) Tpy10BOIro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTM B  Yy4e€OHO-MCCJIEJI0BaTEIbLCKON
NESITeIbHOCTH,  OOIIIECTBEHHO IOJIE3HOM, TBOPYECKOW M  JAPYrux BHJAX
NeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PEIICHUU NOPAKTUYECKUX 3a]ad
COIIMaJIbHOM HaNpaBJIEHHOCTHU (B paMKaxX CBOETO Kjacca, IIIKOJIbI);

HHTEpeca K MPAKTUUECKOMY M3YUYEHHUIO NMpodeccuil pa3audyHoro poja, B TOM
YHCJIE HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUN IO XUMUMU;

YBa)KEHMS K TPYAY, JIOJISIM TpyAa U pe3yibTaraM TPYyAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYAJbHONH TPAaCKTOPUHU
oOpaszoBanusi, Oyaymieit mpodeccuun W peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUH, HHTEPECOB U
noTpedbHocTel 00IIeCTBa;

6) 3K0JIOTHYECKOT0 BOCIIUTAHMS :

AKOJIOTUYECKH IEJIECOOOPAa3HOTO OTHOLIEHUS K TPUPOJAE KaK HCTOYHHUKY
CYILLIECTBOBAHUS KU3HU Ha 3eMIJIE;

MOHUMAHUS TJIO0AJTBHOIO XapaKTepa SKOJOTMYECKUX MOpoOJeM, BIUSHUSA
SKOHOMMYECKHUX MPOLECCOB HA COCTOSIHUE NPUPOJHON U COLUATIBHOM CPEIBL;
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OCO3HaHHUs HEOOXOJAUMOCTU MCHOJb30BaHUS JOCTHIXKEHUUW XUMHUU IS
peuIeHrs] BOIIPOCOB PALMOHAIILHOTO IPUPOAOIIOJIb30BaHMS;

AKTUBHOI'O HENPUATHS ACUCTBUM, NOPUHOCAIIUX BpEd OKpY Karolleh
NPUPOJHON Ccpene, YMEHHUs] NPOTHO3UPOBATh HEOIAronpHUsTHbIE KOJOTHYECKHUE
MOCJIEACTBUS NIPEANPUHUMAEMBIX J€HCTBUU U NIPEAOTBPAIATh UX;

HAJIMYNS PA3BUTOTO SKOJOTMYECKOI0 MBILIUICHUSI, YKOJIOTUYECKOU KYJIbTYpBI,
OIIBITA NEeATEIIBHOCTHU DKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMH B IIO3HABATEJIbHOM, KOMMYHMKATUBHOW M COLUAIIBHOU
MPaKkTUKE, CHOCOOHOCTH U yMEHHUS AaKTUBHO HPOTHUBOCTOSTH HIACOJIOTUU
xemopoonmu;

7) HEHHOCTH HAYYHOI'O NIO3HAHUS

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSL
HAayKH U OOIIECTBEHHOW MPAKTUKHU;

IIOHMMAaHUs CHeHU(PUKA XHMMHUU KakKk HayKd, OCO3HaHus €€ pojau B
(opMUpOBaHHN PAUMOHAIHPHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeJCTaBICHUs 00 OKPYXAIOIeM MHUpPE KaK O €IMHCTBE NPUPOALI M YEJIOBEKA, B
MO3HAHWHM TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEHICHUH TIPOOJIEM COXpaHCHUS
IIPAPOJHOTIO PABHOBECHS;

YOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHWMHH JUISI COBPEMCHHOM
UBUWJIM3ALMUNA: B €€ TI'yMAaHUCTHYECKOW HAMNPABICHHOCTU M BaXXHOM pOJU B
CO3JaHUM HOBOW 0a3bl MaTEepUATBHOW KYJIBTYpbl, B PELICHUH TJI00aIbHBIX
Npo0JeM YCTOMUMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOI, IHEPreTUUYECKOU,
MUIIEBOM M 3KOJIOTMYECKOM 0€30I1acHOCTH, B pa3BUTHUH MEIUIMHBI, 00ECIIeYEHUN
YCJIOBUH YCHELIHOTO TPYJla U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKIOTO HJIEHA
0oOILIeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: NOHUMAaHUS CYLIHOCTH METOJOB
MMO3HAHUSI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCITOJIb30BaTh
MoJiy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBIICHUH OKPY’KalOIEero MUpa U
MPOUCXOAAINX B HEM U3MEHEHUN, YMEHUS AeJIaTh 00OCHOBAHHBIC 3aKJIIOUCHUS HA
OCHOBE HAay4HBIX (DAKTOB H MMEIONIMXCS JAaHHBIX C IEJBI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMHMYECKHE 3HAaHUSA JJIs
petieHus npoOJieM B peajbHBIX )KU3HEHHBIX CUTYallHsIX;

WHTEpECA K II03HAHUIO, MCCIIEIOBATENBCKON AESITEIbHOCTH;

FOTOBHOCTM Y  CHOCOOHOCTM K  HENPEpPhIBHOMY  00pa3oBaHUIO U
caM000Opa30BaHUIO, K AKTHBHOMY TMOJYYEHHIO HOBBIX 3HAaHUM MO XHWMHH B
COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTSIMU;

HHTEpeca K OCOOCHHOCTSAM TpyJZla B Pa3IMYHbIX cdepax npodeccuoHaaIbHOU
EATEIIBHOCTH.
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METAINPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHBIE Pe3yIbTaThl OCBOCHUS MTPOTPAMMBI TT0 XMMHUH Ha YPOBHE
cpeaHero 00I1ero 0Opa3oBaHUs BKITFOYAIOT:

3HAYHUMBIC JUIS bopmMupoBaHus MHUPOBO33PEHUS 00 yYarOIIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAyYHbIE TOHSATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHEHU(PUKY METOIOB TMO3HAHUS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIICCTBO, SHEPTHUs, SBJICHUE,
IPOIIECC, CUCTEMA, HAYYHBIH (PaKT, IPUHIIUII, TUIIOTE32, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCIICJOBaHHUE, HAOJIIOJICHUE, U3MEPECHUE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpCajbHbIe yueOHbIC JIeHCTBUs (IIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pEryJIsITUBHBIE), oOecrieynBaroIme bopMupoBaHue (byHKUMOHATBHOU
TPAaMOTHOCTH Y COIIMAIIBHON KOMIETCHIIMN O0yJarOINXCsl;
CIIOCOOHOCTH 00yJarommxcs HCTO0JIH30BaTh OCBOCHHBIC

MEXIUCIIUTUIMHAPHBIE, MUPOBO33pPEHUYECKHE 3HAHUS W YHUBEpCaJIbHBIE Y4eOHBIC
JICUCTBUS B TO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MeranpeaMeTHbIE pPE3yJIbTaThl OTPAXKAOT OBJAJACHUE YHUBEPCAIbHBIMU
Yy4eOHBIMU  TIO3HABATEIIbHBIMUA, KOMMYHUKATUBHBIMH W  PETYJISITUBHBIMHU
JOEMCTBHUSIMHU.

ITo3HaBaTe/ibHBbIE YHUBeEpPcaJbHbIE Y4eOHbIe 1eidCTBUS

1) 6a3oBbIe JJOrMYeCKHE TeHCTBUS:

CaMOCTOSATEIIBHO  (popMyJIMpOBaTh W aKTyaJW3UupPOBaTh  IPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpeNeATh I1IeIU ACSATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTECPUU UX
JIOCTUXKEHUSI, COOTHOCUTH PE3YJILTAThI AESATEIHLHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

HUCMOJIb30BaTh NPU OCBOCHUM 3HAHUN TIPUEMBI JIOTUUECKOTO MBIIIICHUS:
BBIJICJISITh XapaKTEpPHBIE MPU3HAKU TMOHSITUHA M YCTAaHABIMBATh UX B3aUMOCBS3b,
HCITOJIb30BaTh COOTBETCTBYIONINE TTOHSATHS IS OOBSICHEHUS OTACSIBHBIX (PAKTOB U
SIBJICHUI ;

BBIOUpATh OCHOBAaHUSI W KPUTEPUM JUIsi KiacCHU(UKAIIUM BEIIECTB U
XUMHUYECKUX PEAKLIN;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHBIE CBS3M MEXJIY H3y4aeMbIMHU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PpaCCyXJeHUs (MHAYKTUBHBIC, JICYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUYUS B paccMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

MPUMEHSITh B MPOLIECCE€ MO3HAHUS UCIOJIL3YEMbI€ B XMMHUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICITH, TPEOOPA30BBIBATH MOJICITBHBIC MIPEJICTABIICHUS — XUMHUYECKHI
3HaK (CHMBOJI) DJJIEMEHTa, XWUMHUYEecKass ¢Gopmysia, ypaBHEHHE XHUMHUYECKOU
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peakuu — MPU PEHICHUH YYESOHBIX MO3HABATEIBHBIX W TPAKTUYCCKUX 3a/aad,
IIPUMEHSTh Ha3BaHHbIE MOJIEJIbHbBIE MPEACTABICHUS /ISl BBISIBICHUS XapaKTEPHbIX
IIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XMMUYECKUX PEAKIIUH.

2) 6a30BbI€e UCCJIEI0BATEIbLCKHE JIelicTBHA:

BJIQJIETh OCHOBAaMHM METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHUUYECKHUX
peakumii;

(hopmynupoBaTh MEIU U 3aJa91 UCCIIETOBAHUS, UCIIOJIH30BATh ITOCTABIICHHBIC
U CaMOCTOSITEIBHO C(OPMYJIMPOBAHHBIE BOMNPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI11 (POPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY>KJICHHIL;

BJIQZICTh HABbIKAMHM CAMOCTOSITEJIBHOIO IUJIAHUPOBAHUS U MPOBEACHUS
YUYEHUUYECKHX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOAATh 3a XOJ0M
MpOoIIecca, CaMOCTOSITEIIBHO TIPOTHO3UPOBATH €r0 Ppe3yJsibTar, (OpMYyIHpPOBaThH
000011EHUS U BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOASIIAHHON paboTe;

NpuoOpeTaTh ONBIT YYCHWUYECKOW HCCIIENOBATEILCKOW W  IPOCKTHOM
NEeSITeIbHOCTH, TPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MMOWCKY METOJIOB PEIICHUs] NPAKTUUECKUX 3a7ad, IPUMEHEHHUIO Pa3IndHbBIX
METOJIOB TTO3HAHMSI.

3) paGora ¢ unpopmanueii:

OPUEHTHUPOBATHbCS B Pa3IMYHBIX HCTOYHUKAX HWH(oOpMauuu (Hay4dHO-
NOIYJISIpHAsl JIMTEpaTypa XUMHYECKOI'O COJEPKaHUs, CIPaBOYHBIE ITOCOOMS,
pecypcbl MHTEepHeTa), aHaIM3upoBaTh MH(POPMAIMIO PA3JIUYHBIX BUIAOB U (HOpM
MIPE/ICTaBICHHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HETIPOTUBOPEUYUBOCT;

(bopmynupoBaTh 3anpockl U MPUMEHAITHh PA3IMYHBIE METObI MPU MOUCKE U
oTOope wHOpMaIMK, HEOOXOAMMOW JJs BBINOJHEHUS YYeOHBIX 3ajad
ONPEICIIEHHOTO THUIIA;

NpUOOpEeTaTh OMNBIT HCHOJB30BAHUS HWHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMIHBIX TOUCKOBBIX CHUCTEM;

CaMOCTOSITEIbHO  BBIOMpPATh  ONTHMAIBHYIO  (GOpPMYy  OpPEACTABICHUS
nHdopManu (CxeMbl, rpauKu, UarpaMMbl, TAaOJIUIIbI, PUCYHKH U APYTHUE);

HMCIOJB30BaTh HAy4HBIM S3bIK B KadecTBE CpeacTBa Ipu padboTe c
XAMUYECKOW wWH(OpMaIMe: NPUMEHITh MEXKIpPEeAMETHbIe ((QU3NYSCKUEe U
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a0OpeBUATYPbl, HOMEHKJIATYPY;

HUCIIOJb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAIHOCTH.

KOMMyHI/IKaTI/IBHble YHUBEPCAJbHbIC yqeﬁnble JelCcTBUSA:
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3a71aBaTh BOMPOCHI IO CYIIECTBY 0OCYKAaeMOH TEMBI B X0/1€ JUAJIOTa W/AITA
JUCKYCCHH, BBICKAa3bIBaTh UEH, (QOPMYIHPOBATH CBOU MPEII0KECHUS
OTHOCHUTEJIFHO BBITIOJHEHUS NIPEAJI0KEHHOM 3a/1a4u;

BBICTYINAaTh C IIPE3CHTALIMEN PE3yNbTaTOB II03HABATEIBHOU AESITEIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJILHO UJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHINOJHEHUHN
XUMHUYECKOTO IKCHEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIECIOBAHUIO CBOWMCTB
W3yJaeMbIX BEIIECTB, pealM3allid Y4eOHOTO MPOEKTa, U (OPMYJIMPOBATH BHIBO/IBI
no pe3yjbTaTaM MOPOBEAEHHBIX HCCICAOBAHUU ITyTEM COTJIACOBAHMUS MO3ULMUU B
xojie 00CyKAeHUSI 1 OOMEHA MHEHUSIMU.

PeryasiTuBHbIe YHHMBepCcabHbIe yueOHbIe 1eiiCTBUA:

CaMOCTOSATEIIPHO IUIAHUPOBATh W OCYIISCTBIISITH CBOKO IT03HABATEIHLHYIO
NEeSITEIbHOCTh, ompeneisas e€ IelMu HW 3aJadd, KOHTPOJMPOBAaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBaTh TIpejaracMblii aJITOPUTM JIEHCTBUUA TIpU
BBITIOJTHCHUHM YYEOHBIX UM HCCIEAOBATCIILCKUX 3a7ad, BBIOUpATh HaMOOJee
3¢ PeKTUBHBIN CIIOCOO UX pelIeHHss ¢ Y4YETOM TMOJyYeHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JEITEIbHOCTH Ha OCHOBE CaMOAHAIM3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATBI

[IpeaMeTHBIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI 110 XMMHHU Ha yTIIyOJIEHHOM
YPOBHE Ha YPOBHE CpPEOHETO OO0IIero o0pa3oBaHMs BKIIOYAIOT CICHH(UIECKHE
JJI y4eOHOro rpeameTra « XUMUs» HaydHbIe 3HaHUSI, YMEHUS U CIIOCOOBI IeMCTBUMA
[0 OCBOGHHIO, UHTEPHPETAIMA U NPEOOPa30BAHUIO 3HAHUH, BUABI JACATEIBHOCTH
MO TIOJIyYEHHUIO HOBOTO 3HAHUS M NMPUMEHCHHUIO 3HAHUM B Pa3IMUHBIX Y4E€OHBIX
CUTyalUsIX, 4 TAKXKE B PEAIbHbBIX )KU3HEHHbBIX CUTYyallUsiX, CBSI3aHHBIX C XUMUel. B
nporpaMMe MO XUMHH MOPEIMETHbIE pe3yJIbTaTbl IPEACTaBICHbl MO ToJaM
U3y4ECHUS.

10 KJIACC

[IpenmetrHble pe3ysibTaThl  OCBOCHUS Kypca «OpraHudeckas XUMUs
OTpaXKaroT:

cOpMUPOBAHHOCTh MPEJICTABICHUN: O MECT€ M 3HAYCHHU OPraHUYECKOU
XAMHAH B CHUCTEME E€CTECTBCHHBIX HAyK U €€ pOoJIn B OOCCIICUYCHUH YCTOWYHBOTO
pa3BUTHS YEIOBEYECTBA B PEIICHUU MPOOJIEM HKOJIOTHUUYECKOU, SHEPIreTHUECKON U
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MHAIIEBON OE30IMaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUN HOBBIX MaTEpPHUAIIOB,
HOBBIX HCTOYHUKOB SHEPIUH, B obecnieyeHun paLMOHAIBHOTO
IIPUPOJIONOJIB30BAHUS, B (OPMUPOBAHMM MHUPOBO33PEHHUSI M OOIIEH KyJIbTYphl
YeJIOBEKa, a TakKKe OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO M TIPUPOJIHOM Cpe/Ie;

BIIQJICHUE  CHUCTEMOW  XHMHYECKHMX  3HAHUH, KOTOpass  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHITUS — XUMHYECKHAH SJIEMEHT, aToOM, SIAPO U AJICKTPOHHAS
oboyiouka aroma, S-, P-, d-aToOMHBIC OpOWTAIH, OCHOBHOE H BO30YXIEHHOE
COCTOSIHMSI aToma, THOpHUAM3alMUsl aTOMHBIX OpOuTanel, HOH, MOJIeKYyJa,
BaJICHTHOCTB, DJIEKTPOOTPHUIATEIIFHOCTD, CTEIIEHb OKHUCIICHUS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIJIEPOIHBIN CKeJleT, (PyHKIIMOHaIbHAas
rpymma, paaukan, CTPYKTypHble (opmynbl (pa3BEPHYTBIE, COKpallléHHbIE,
CKEJICTHBIC), W30MEpHsI CTPYKTYpHas M TMPOCTPAHCTBEHHAs (TeoMeTpuyecKasi,
OIITUYECKas), M30MEpbl, TOMOJOTMYECKUI psiZl, TOMOJOIH, YTJIEBOJOPOJBbIL,
KHCIIOPOJI- M a30TCOJIepKalllie OPTraHUYECKHUE COSIMHEHHS, MOHOMED, IOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJSIPHBIE COCOWHEHHS; TEOPHUH, 3aKOHBI
(mepuonnueckuii 3akoH J[. M. MenpgeneeBa, TeopHsi CTPOEHHS OPraHUYECKHX
BertecTB A. M. byTtiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHCHUS
W TOpEeBpalleHUs] DSHEPrUd MpPU XHUMHUYECKHX PpPEaKIusix), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
TMOHUMAaHUS PUYMHHOCTU M CUCTEMHOCTH XMMHWYECKUX SIBJICHUI; MPEeACTaBICHUS
O MEXaHW3MaX XUMHMYECKHX pEeaKLul, TEePMOJNHAMHYECKUX WU KHUHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O B3AaUMHOM BJIMSIHUHM aTOMOB U I'PYHIl aTOMOB
B MoOJIeKyJiax (MHIYKTHUBHBIM U Me30MepHbIi 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTHYECKHE CBEJICHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHHH W OE30TacHOM
VCTIOJIb30BAHWH BAYKHEHIIIMX OPTaHWUYECKHUX BEIIECTB B OBITY M TMPAKTHYECKOH
NEeSITEIbHOCTH ~ YEJIOBEKa, OOMMX  HAyYHBIX  MOPUHIUNAX  XUMHYECKOTO
MPOU3BOACTBA (Ha TIpUMEPE MPOU3BOJICTBA METaHOJIA, TIepepadOTKH HEDTH);

c(popMHUPOBAHHOCTH YMEHUM: BBISIBISATH XapaKTEPHbIC NPU3HAKU ITOHITHM,
YCTaHaBJIMBATh MX B3aUMOCBSI3b, MCHOJIB30BATh COOTBETCTBYIOUINE TOHSITHUS TPHU
OIMCAaHUU COCTaBa, CTPOCHUS M CBOMCTB OPTaHUYECKUX COCTMHECHUN;

cpOopMUPOBAHHOCTh YMEHUIA:

HCIIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY JUJISI COCTABJICHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPTaHUYECKUX
BEIIIECTB;

COCTaBIISITh YPABHCHUS XUMHYECKHUX PEAKIMH W PACKPBIBATh UX CYITHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIIMA  TOCPEIICTBOM  COCTaBJICHUSA
SJICKTPOHHOTO OajlaHca JTHUX peaklui, peaknuid HNOHHOTrO oOOMEeHa MyTEM
COCTaBIICHUSI X TIOJIHBIX M COKPAIIEHHBIX NOHHBIX YpaBHEHHUI;

CtpaHuua 2513 60



WU3roTaBJIMBATh MOJEIN MOJIEKYJ OPraHUYEeCKUX BEIIECTB s WLTIOCTpaluU
MX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHUS;

Cc(popMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh NMPUHAIEKHOCTh M3YyUYEHHBIX
OpPraHMYeCKHMX BEIIECTB II0 HMX COCTaBy M CTPOCHHUIO K OIpeAcIEHHOMY
KJIaCCy/TpyInne COCAWHEHUM, JaBaTh WM Ha3BaHWUS 10 CHCTEMaTHYECKOH
nHomenkiarype (IUPAC) u mpuBOIUTH TpUBHAIBHBIC HA3BAaHUS UL OTACIBHBIX
MPEeACTaBUTECH OPraHUYECKHUX BEIISCTB (3THIICH, alleTUJICH, TOJYOJI, TJIIMIEPHUH,
STWJIEHTJIUKOJb, (eHos, dopmanbaeru, aneTraibleruj, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsA, OJICMHOBAs, MaJIbMUTUHOBAsI KHUCIIOTHI,
TJIWIAH, aTaHWH, MaJIbT03a, (PPyKTO3a, aHWINH, TUBHUHWI, U30MPEH, XIJIOPOIIPEH,
CTUPOJI U APYTHUE);

c(popMUPOBAHHOCTH YMEHHMSI ONPENEISTh BHUJ XUMHYECKOW CBS3U B
OpPraHUYECKUX COCIMHCHUSX (KOBAaJICHTHAsT W WOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAsI CBSI3b);

c(popMHUPOBAaHHOCTH YMEHHSI TPUMEHSTH IIOJIOKEHUSI TEOPUU CTPOCHHUS
opranmueckux BemiectB A. M. BytnepoBa 1y 00bsACHEHUs] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBA U CTPOCHMUS;

cpopMHUpPOBAaHHOCTH  YMEHHH  XapaKT€pH30BaTh  COCTaB, CTPOCHHE,
(bu3myeckne W XMMHUYECKHE CBOMCTBAa THUMWYHBIX NPEACTABUTEIICH pa3INYHBIX
KJIACCOB OPraHMYECKHX BEILECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKEHOB, aJIKaJINCHOB,
aJIKNHOB, AapPOMATHYECKHUX YTJIEBOJIOPOJOB, CHUPTOB, aJIbJACTHUJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CIOXHBIX 3(UPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, JU- WU HOJUCaXapuIoB),
WUTIOCTPUPOBATh ~ IEHETUYECKYI0  CBSI3b  MEXJIY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX PEaKIHWii C MCIOJH30BAHUEM CTPYKTYPHBIX
(opmyi;

c(hopMHUPOBAaHHOCTH YMEHHUS MOATBEPKIATh Ha KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPTaHNYECKUX COSAUHECHUN OT
KpPaTHOCTHU M THIIa KOBAJICHTHOM CBSI3M (G- M TT-CBSI31), B3aUMHOTO BIIUSITHHUSI aTOMOB
Y TPYIII ATOMOB B MOJICKYJIaX;

c(popMHUPOBAHHOCTH YMEHHS XapaKTEPU30BATh UCTOYHUKH YTICBOAOPOIHOTO
Cbipbsi (He(pTh, MNPUPOIHBIA Ta3, Yrojb), CHOCOOBI €ro TepepabdoTKu U
MPaKTUYECKOE NPUMEHEHUE NPOAYKTOB MepepadOTKY;

chopMHUpPOBAaHHOCTH BJIAJCHUS CHUCTEMOUW 3HAHWM O €CTECTBEHHO-HAYYHBIX
METOAax IO3HaHUs — HAOIIOJAEHUM, U3MEPEHUH, MOJCINPOBAHUH, IKCIIEPUMEHTE
(peasbHOM B MBICIIEHHOM) M YMEHUS IPUMEHSITh 9T 3HAHUS;

chopMHupOBaHHOCTH YMEHUSI MIPUMCHSITh OCHOBHBIC oriepanuu
MBICIIUTENIBHOM JEATEIBHOCTH — aHaju3 M CHUHTE3, CpaBHEHUE, O00O0OIIECHME,
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CUCTEMAaTU3alINIO, BBISIBJICHUE NMPUYMHHO-CJIEACTBEHHBIX CBSI3€H — JJI U3y4YEHUS
CBOMCTB BEILIECTB U XUMHUUYECKUX PEAKIINI;

cpOpMUPOBAHHOCTh YMEHU: BBISIBIISITH B3aUMOCBSA3b XUMUYECKUX 3HAHUH C
MOHATHUSIMU M TIPEACTABJICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO MMOHUMAHHUS CYIIHOCTH MAaTE€pUAILHOTO €IMHCTBAa MHPAa,
HCIIOJIb30BaTh CHCTEMHBIC 3HAHUS IO OPraHWYECKOW XMMHUH I OOBSICHEHUS U
MPOTHO3MPOBAHUS ABJICHUM, UMEIOIMX €CTECTBEHHO-HAYUYHYIO PUPOLY;

cOpMUPOBAHHOCTh yYMEHHH: MPOBOJUTH PACUYETHI MO XUMHYSCKUM
dhopmynaM U ypaBHEHUSIM XUMHYECKHX PEaKIHUM C MCIOJb30BaHUEM (U3MUECKUX
BeaMunH (Macca, OOBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTECPU3IYIOIIHUX
BEIIIECTBA C KOJIMUECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKIACHUIO XUMHUUYECKOU
(bopMyIipl BemiecTBa MO WM3BECTHBIM MAaCCOBBIM JOJISIM XUMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

cOpMUPOBAHHOCTh YMEHHUI: NPOTHO3UPOBATH, AHAITU3UPOBATHh U OLICHUBATH
C TIO3ULMH  DKOJIOTHYECKOW  O€30IIaCHOCTH  MOCJEICTBUSA  OBITOBOHM U
MMPOU3BOJCTBCHHON JICATEIIPHOCTA 4YEJIOBEKAa, CBS3aHHOW C TMepepabdOTKOU
BEILIECTB, UCIOJIb30BATh MOJIyYEHHbIC 3HAHUS JJIs1 IPUHSTUS TPAMOTHBIX PEIICHUN
MpoOJIEM B CUTYaIUsIX, CBSI3aHHBIX C XUMHEH;

c(popMHUPOBAaHHOCTh YMEHHH: CAaMOCTOSITEIIPHO IUIAHUPOBATH U IPOBOJMUTH
XUMHAYECKUH DKCIEPUMEHT (TMOJIydeHUE W W3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIC PEAKIUHU YIJIEBOAOPOJOB pa3JIWYHBIX KJIACCOB U
KHCJIOPOACOAEPIKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAJIbHBIX
3aJlay 110 PacloO3HABAaHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJICHUEM TMPaBUII
0e30macHOr0 oOOpalmieHusT C BEIIeCTBaMHU U JIAOOPAaTOPHBIM OO0OPYIOBAHUEM,
dbopmynupoBaTh Iedb HWCCICIOBAaHMS, TMPEACTAaBISATH B pas3nmudHoll  dopme
pe3yJIbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(popMHUpPOBAaHHOCTH YMEHHI:

COOIOAaTh MpaBUjla YKOJOTHYECKH IIEJIeCO00pPa3HOTO TOBEJACHUS B OBITY U
TPYAOBOM JESATEIBHOCTH B LIEJISIX COXPAHEHMUs CBOErO 30POBBs, OKPYXKAOIIeu
IIPUPOAHOM CPpeabl U NOCTHKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOIO JCUCTBUSI Ha KHUBbIE OPraHU3MBbI
OMNpeNIeIEHHBIX OPTaHUYECKUX BEIIECTB, HOHUMAas cMbIci noka3arens [T/1K;

aHAJIU3UPOBATH 11€J1€CO00Pa3ZHOCTh MPUMEHEHUSI OPraHWYECKHUX BEIIESCTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIIICHUS PUCK-TIOJb3a;

cpOpMUPOBAHHOCTh YMEHHUM: OCYIISCTBIISITh II€JICHANIPABICHHBINA IMOUCK
XAMUYECKON MH(OPMAIINHU B Pa3INYHBIX UCTOYHUKAX (HaydHasl U yueOHO-HayJIHast
JuTepaTypa, cpelacTsa MaccoBo uHpopmauuu, MuTepHeT u apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMHUYECKYI0 MH(OpMalHio, nepepadarbiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBHHU C TTOCTABJICHHONW y4SOHOM 3a/1aucii.
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11 KIIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHs Kypca «OOIas W HeopraHuyecKas
XUMUS» OTPAXKAOT:

cOpMUPOBAHHOCTh TPEJACTABIICHUH: O MAaTEpPUAIILHOM CJIWHCTBE MHPA,
3aKOHOMEPHOCTSIX W IMO3HABA€MOCTH SIBJICHHUWA MOPUPOJBI, O MECT€ W 3HAYCHUM
XAMHAH B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJu B OOCCIEUYCHUH YCTOWIHUBOTO
pa3BHUTHS, B PEIICHUH IMPOOIEM IKOJIOTHUECKOW, IHEPTETUUYCCKON W ITHIIECBOM
0€30MacHOCTH, B Pa3BUTHU MEJHIIMHBI, CO3JaHHUU HOBBIX MAaTEPHAJIOB, HOBBIX
WCTOYHUKOB JHEPTHUH, B OOECIICUYCHUH PAIMOHAITLHOTO MHPUPOJOIIOIH30BAHUS, B
(bopMupoBaHUM MHUPOBO33pPEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKAa, a TaKXKe
DKOJIOTUYECKH OOOCHOBAHHOTO OTHONICHHUSI K CBOEMY 3JIOPOBBIO U MPHUPOIHOU
cperne;

BJIAJICHUE  CHUCTeMOM  XMMHYECKHX  3HaHWM, KOTOpas  BKIIFOYAET:
OCHOBOMNOJIATalOIIME MOHATHUS — XUMHUYECKHMH »JJIEMEHT, aToM, SApO aroMma,
HM30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToma, S-, pP-, d-aToMHbIC OpOUTaIN, OCHOBHOE U
BO30YKIEHHOE COCTOSIHHSI aToMa, THOpWAu3anusi aTOMHBIX oOpOuTanei, WOH,
MOJIEKYyJa, BaJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBAJIEHTHas, WOHHAs, MeETaJIu4yecKasi, BOJIOPOJIHAasl),
KpUCTAJUIMUeCKasi pemerka, XuMU4YecKas peaklus, pacTBOpP, DIIEKTPOIHUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAsT JUCCOLMAIUS, CTENEeHb JUCCOLMAIIMH,
BOJOPOJIHBIA TIOKa3aTellb, OKWUCIUTEIIb, BOCCTAHOBHUTEIb, TEIUIOBOU 3AhdEeKT
XUMHUUYECKON peaKlMH, CKOPOCTh XUMHUYECKOW pEaKIINU, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHUS DIJIEKTPOIUTUUYECKOW IUCCOLMAIMH, MEPUOTUUYECCKUN
3akoH /.M. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEILLIECTB, 3aKOH COXPAHEHUS U
MPEeBpAIICHUST YHEPTUU TP XUMHUUYECKUX PEaKIUsIX, 3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JACHCTBYIOIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIHUYECKUU SI3BIK
XUMHUHU, MHUPOBO33PECHUECKHUE 3HAHUS, JeXKalue B OCHOBE IMOHUMaHUs
NPUYUHHOCTH U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUH;  COBPEMEHHBIC
MpPEICTaBICHUSI O CTPOEHHUH BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; MPEACTaBICHUS O MEXaHU3MaX XUMHUYECKUX
peakiuii, TEepPMOAWHAMHUYECKUX U  KHUHETUYECKHUX 3aKOHOMEPHOCTSIX  HX
MIPOTEKaHUsI, 0 XUMHUYECKOM PABHOBECHUM, PACTBOPAX U AUCIIEPCHBIX CHUCTEMAX;
(bakToMIOTHMYECKNE CBENIEHUSI O CBOWMCTBaX, COCTaBe, IMOJYYEHHUU U O€30MacHOM
HCITOJIb30BAaHUN BAKHEHUIIIMX HEOPTaHHUYECKUX BEIISCTB B OBITY M MPAKTHYECKOMH
NEeSITEIbHOCTH ~ YEeJIOBEKAa, OOIIMX  HAYYHBIX  MPUHIUMIAX  XUMHYECKOTO
MMPOU3BOJICTBA;

cOpMHUPOBAHHOCTh YMCHHI: BBISBJIATH XapaKTEPHbIC NPHU3HAKW ITOHSTHH,
yCTaHaBIIMBaTh MX B3aUMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSTHS TIPHU
OIMMCAaHUHU HEOPTaHUYECKUX BEIIESCTB U UX MPEBPAILICHUH;
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chopMHPOBAHHOCT, YMEHHUSI HCIOIB30BaTh XHUMHUYECKYIO CUMBOJIUKY IS
cocTraBlieHHUsT (OpMyJI  BEIIECTB M  ypaBHEHUH XMMHUUYECKUX  PEaKLUH,
cucrematudeckyro HomeHkinatypy (IUPAC) u tpuBnanbHbIe Ha3BaHUSI OTACIIHHBIX
BEIIECTB;

c(hopMHUPOBAHHOCTH YMEHHS OIPEENSATh BaJICHTHOCTh M CTEIICHb OKHCIICHUSI
XAMUYECKUX JJIEMEHTOB B COCAWHEHHSX, BUJ XMMHUYECKOU CBS3M (KOBAJICHTHAS,
WOHHAsl, METAJUIMYECKasi, BOJOPOAHAs), THN KPHUCTAIUIMYECKON PpPEmETKA
KOHKPETHOTO BEIIECTBA;

c(popMHUPOBAHHOCTh YMEHUSI OOBSICHITH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XUMHYECKOW CBSI3M W THIIA KPHUCTAIUIMYECKOW pemETKA, OOMEHHBIH W
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIECHTHOM CBSI3H;

c(popMUpPOBAHHOCTH  YMEHHMH:  KJIaCCU(PUIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTAaBYy, XUMHYSCKHUE PEAKIIMU 10 PA3JIMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEearupyrolux BEIIECTB, TEIUIOBOMY 3(P(deKTy peakiyu, U3MEHEHUIO
CTETICHEH OKHCIICHUSI DJJEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aTropa u
JIPYTHE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPUH TSI KITACCU(PUKAITUN
W3y4aeMBbIX BEIISCTB U XUMHYCCKUX PEaKIIHA;

c(popMHUPOBAaHHOCTH YMEHHSI PACKPHIBATH CMBICI MEPHUOIUIECKOTO 3aKoHaA JI.
N. MenneneeBa 1 AEMOHCTPUPOBATH €TO CUCTEMATHU3UPYIONLYIO, OOBICHUTEIBHYIO
U OIPOTHOCTUYECKYIO (PYHKIINY;

c(popMUPOBAHHOCTh YMEHHMI: XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XMMMYECKHX JJIEMEHTOB NE€pPBOrO—4ETBEPTOrOo IEPUOJOB
ITepnonnueckoi cucremsl  J[.W. Menneneesna, HCIIOJIb3Ysl IIOHATHUS
«IHEPreTUYECKUE YPOBHH», «IHEPIeTHUYECKHUE IMOAYyPOBHH», «S-, P-, d-aTOMHBIE
OpOUTAIN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTHYECKHUE COCTOSHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHUSI CBOWCTB XHMHUYECKHX JJIEMEHTOB M HX
coequHeHud mno nepuomam u rpynnam Ilepumonmueckon cucremsr J[. U
MeHnneneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
X IJIEKTPOHHBIX 000JI0YEK;

c(popMHUPOBAaHHOCTH yMEHHUM: XapaKTepu3oBaTh (ONUCHIBATH) OOMINE
XAMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JIWYHBIX  KJIACCOB,  IIOJATBEP>KIATh
CYIIIECTBOBAHUE T'€HETHYECKOW CBSI3M MEXIYy HEOPraHMYECKHMMH BEIECTBAMH C
MMOMOIIBIO0 YPABHEHHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIHIL;

chopMHUpPOBAaHHOCTH YMEHHSI PACKpPBIBAaTh CYIIHOCTh: OKHCIIHTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMNA MTOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca
ATHX peaKIui; peakuuii MOHHOTO OOMEHa MyTEM COCTaBJICHHS WX IIOJIHBIX W
COKpalI€HHBIX  WOHHBIX  ypaBHEHHWH;  peakuid  THAPOIHM3a;  PeaKIui
KOMIUIEKCOOOpa3oBaHus (Ha TpUMeEpPe THAPOKCOKOMITIICKCOB IIUHKA U AJTFIOMUHHS );
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cpOpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTECKAHUS
XUMHUUYECKUX PEaKUIUM C y4ETOM HMX HHEPreTHUYECKHX XapaKTEPUCTHK, XapakKTep
W3MEHEHUsI CKOPOCTHM XHMMHUUYECKOW peakIMu B 3aBUCHMOCTH OT pPa3IMYHbIX
(hakTOpOB, a TaKXKE XapaKTEeP CMEIICHUS XUMUYESCKOTO PABHOBECHS IO BIIUSTHUEM
BHEIIHUX Bo3aercTBuid (mpunuui Jle Illarense);

c(pOopMHUPOBAHHOCTH YMEHHSI XapaKTEPU30BaTh XUMHYECKHE PEaKIHH,
JIe)KaIlM€ B OCHOBE IPOMBIIUIEHHOIO IIOJIyY€HHsI CEpPHOM KHCIJIOThI, aMMHAaKa,
o01IMe HaydHble NOPUHIMUIIBI XUMHYECKUX IIPOU3BOJICTB; ILIEIE€COO0Pa3HOCTH
MPUMEHEHHUsI HEOPTraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKHU
3pEHUSI COOTHOLIEHUSI PUCK-TI0JIb34;

c(popMHUPOBAHHOCTH BJAJIEHUSI CHUCTEMOM 3HAHUM O METOJaX Hay4YHOIO
MO3HAHUS SIBJICHUM TIpUPOABI — HAOMIOACHUE, H3MEpEHHE, MOJIeIUpPOBaHUE,
AKCIIEPUMEHT (pealbHbINA U MBICICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI NPUMEHSTh 3TH 3HAHUS IPU IKCIIEPUMEHTAIIBHOM HCCIIEJOBAaHUM BEILIECTB
U O OOBSICHEHMsT XUMHYECKHX SBJICHUM, HMEIOIIMX MECTO B MPHUPOJIE,
MPaKTUYECKON AESITEIbHOCTU YEJIOBEKA U B TOBCETHEBHOM KU3HU;

c(popMHUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C
MOHATUSIMU M TIPEACTABICHUSIMU JPYIUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0oJiee 0CO3HAaHHOTO TOHMMaHUs MaTepUAJIbHOTO €IUHCTBA MUPA;

c(popMUPOBAHHOCTH YMEHHSI TMPOBOAUTH pPacy€rbl: C HCIOJb30BAHUEM
MOHATHUM «MAaccoBasi JOJs BEIIECTBA B PACTBOPE» U «MOJISAPHAST KOHLICHTPALIU»;
Macchl BEIlleCTBa WJIM 00BbEMa ra3za mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEaKLHUHM BEIIECTB; TEIUIOBOIO 3ddekTa
peakiuu; 3HaYEHHUs BOJOPOJHOTO IOKA3aTessl PacTBOPOB KUCIOT M IIEJIOYEH C
HU3BECTHOM CTEINEHbIO JAUCCOLMAIMHU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTa pPEaKlMu, €CIU OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBoOpa C
OIpeaeIEHHON MacCOBOM J10JIell pacTBOPEHHOTO BEIISCTBA WJIM JAHO B H30BITKE
(nMeeT mpHUMECH); MOJM BBIXOAA IPOAYKTA PEAKIMH; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(popMHUPOBAHHOCTH YMEHHM: CAaMOCTOSITEJIBHO IUIAHUPOBATH U IPOBOJMUTH
XAMUYECKHUH  JKCHEepUMEHT  (MPOBEICHUE  peaKkluii  HMOHHOrO  OOMEHa,
MOJTBEPIK/ICHUE KaYeCTBEHHOTO COCTaBa HEOPTraHMYECKUX BEILECTB, ONpPECIICHUE
cpelnbl pacTBOPOB BEIIECTB C MOMOIIBIO HHJIMKATOPOB, HM3YUYEHHUE BIUSHUSA
pa3iIuyHBIX  (PAKTOPOB HA  CKOPOCTh XMMHYECKOW  peaklMH, pelieHue
SKCIMEPUMEHTAIBHBIX 3ajad 1o TeMam «Metamne» u  «Hemeramis») ¢
cOOrOIeHNEM TIpaBUiT 0€30MacHOTO OOpaIleHusT C BEIIECTBAMHU M J1a00PaTOPHBIM
obopynoBaHueMm, (HOpMyIUpOBaTh IE€db HCCJISIOBAHMS, IIPEACTABISATH B
pasznuuHoOil dopme pe3yibTaThl SKCIEPUMEHTA, aHAJIW3UPOBATh U OLIEHUBATh HX
JTOCTOBEPHOCTB;
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c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIaTh TIPaBUJia MOJb30BAHUS XUMHYECKOMN
Mocyaol u J1abopaTopHbIM OOOpYyJOBaHMEM, OOpaIleHUs C BEIIeCTBAaMH B
COOTBETCTBHUU C HWHCTPYKIHUSIMH TIO BBIMOJIHEHUIO JAa0OPATOPHBIX XHUMHUUYECKHUX
OITBITOB, DKOJIOTHYECKH IIeJICCOO0Opa3HOr0 IIOBCJACHHS B OBITY W TPYIOBOU
JIEATEILHOCTH B IIEJISIX COXPAHEHUS CBOEro 3/I0POBBs, OKPY’KAaIOIIEeH MPUPOTHOM
cpelbl U JIOCTHXKEHHUsI €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABaTh OMNAaCHOCTh
TOKCHUYECKOrO JCUCTBUS Ha >KUBbIE OPraHU3MbBI OMPEACIEHHBIX HEOPraHUYECKUX
BEIIIECTB, MOHUMas cMbIc rmoka3atess [1JIK;

cOopMUPOBAHHOCTh YMEHHUM: OCYMISCTBIISITh II€JICHAINIPABIICHHBIN TMOUCK
XAMHAYSCKON MH(POpPMAITHN B pa3IMYHBIX UCTOYHUKAX (HaydHas U y9eOHO-HaydIHasI
IuTepaTrypa, cpeiacTsa maccoBoi nHpopmainuu, MHTEpHET U Apyrue), KpUTUISCKHU
aHAJIM3UPOBATh XUMHYECKYIO MH(MOpMAIIHIO, TepepadaTsiBaTh €€ U HUCIIOJIb30BaTh
B COOTBETCTBUM C MOCTABJICHHOW y4eOHOI 3a/1auei.
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TEMATHYECKOE IVIAHUPOBAHUE

10 KVIACC
KoaunuyecTBo yacos JJIeKTPOHHbIE
Ne HaunmenoBaHue pa3gesioB M TeM (uudposbie)
KonTpoabusbie | [IpakTtuueckue
n/n NPOrpaMMBbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. TeopeTrudyeckue 0CHOBbI OPraHUYeCKOH XUMUM
ITpenmer opranmueckon xumun. Teopust
11 CTPOEHHUSI OPraHUYECKUX coenuHEeHU A. M. 8
BbyrnepoBa
Hroro no pazneny 8
Paznen 2. YriieBogopoasl
21 [IpenenbHBIC YIII€BOAOPOABI — AJIKAHBI, 5
' LHUKJIOAJIKAHbI
59 HenpenensHble yTiIeBOAOPOIEI: aJIKEHHI, 14 1
' aJKaJuEeHbl, aTKUHbI
2.3 ApoMaTuueckue yrieBo10poibl (apeHbl) 8
24 [IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB U UX 4
' nepepaboTKa
25 I"'anoreHnpousBOHBIE YIII€BOAOPOAOB 4 1
Hroro no pazneny 35
Paznen 3. Kuciiopoacoaepskaniue opranu4ecKue coeIuHeHus
3.1 ‘ Crnuptsl. PeHon 11 ‘ 1
| KapGOHW/IbHbIE COSMHEHHS: AbACTH/b H |
3.2 P A s 21 1

keToHbI. KapOoHOBBIE KUCTIOTHI. CIIOXKHBIE
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‘ a¢upsl. XKupsr ‘
3.3 ‘ VYrneBonsl 9 1 ‘

Wtoro no pazneny 41

Paznen 4. Azorcogepxaniue OpraHn4ecKue coe{uHeHUus

4.1 ‘ AMUHBI. AMUHOKHUCIOTEIL. berku 12 1 ‘ 2

Wroro no pazneny 12

Pa3pea S. BbICOKOMOJIEKYJISIPHBIC COCAMHCHUSA

51 ‘ BBICOKOMOJIEKYIIApHBIE COSTUHEHUS 6 ‘ 1
Hroro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITTPOI'PAMME 102 3 6

JNeKTPOHHbIN A4OKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHeT" Cp, 14 ¢pes 2024 18:38:30 MCK
NpeHTndmkaTop gokymeHTa 3f1c82a5-1783-4fb6-9187-d605bd2e3b49 Crpanvua 33 13 60



11 KJIACC

KoanuyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Kontpoabusbie | I[IpakTtuueckue (mndp )
MpPorpamMmabl Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchl
Paznen 1. Teoperndeckre OCHOBBI XUMHH
Ctpoenmne atoma. [leprnoguaecknii 3aKoH
11 u [lepuoamyeckast cucreMa XUMHYISCKUX 9
anemenToB . . Menpaeneea
12 CtpoeHnue BemiecTBa. MHOrooopasue 11 1
BEIIIECTB
1.3 XUMHYECKUE pEaKInu 19 1 3
Hroro no pazneny 39
Paznen 2. Heopranuyeckasi XuMust
2.1 ‘ HemeTtambl 31 3
2.2 ~ Meramst 23 2
Htoro no pazneny 54
Pa3pen 3. Xumus U JKU3Hb
31 MeToabl MO3HAHUS B XUMUHU. XUMHUS U 9
' JKH3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I1O ITPOI'PAMME 102 4 8
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IMOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

Ko/jn4ecTBO 4acoB

Bcero

KonTpoabHblie
padoThI

IIpakTnyeckue
padoThI

Jara
U3y4YeHHUs

JIeKTPOHHbIE
uudpoBbie
odpa3oBaTe/ibHbIE

pecypcsl

IIpenmer u 3HaUeHUE OPraHUYECKON
XHMUH, TIPEJICTAaBIICHUE O MHOTO00pa3uu
OpPraHUYECKUX COCOUHECHUM

DIIEKTPOHHOE CTPOCHHUE aTOMa YIIIepo/ia
(ocHOBHOE U BO30YXJIEHHOE COCTOSIHUA).
BasieHTHBIE BO3MOXXHOCTH aTOMa yriiepojaa

XHMquCKaH CBsI3b B OpFaHI/ILIeCKI/IX
COCIMHCHUSIX. MeXaHN3MbI 00pa30BaHHUS
KOBaJICHTHOM CBSI3H, CITOCOOBI pa3pbiBa
CcBs3ei

Teopust cTpoeHHsT OpraHUYECKUX
coenuHenud A. M. byrnepoBa

Bunpl nzomepun: CTpyKTypHasi,
MPOCTPAaHCTBEHHAs. DJIEKTPOHHBIE

3¢ }eKThl B MOTEKynax OpraHuYeCKUX
COEIUHEHUM

[IpencraBnenne o KIacCU(UKAINT U
cucreMmarnueckas HomeHnkiarypa (IUPAC)
OpPraHUYEeCKHX BEIIECTB

Knaccudukamnus peakiuyii B OpraHu4ecKon
XAMHUHU

04.09.2023

05.09.2023

06.09.2023

11.09.2023

12.09.2023

13.09.2023

18.09.2023
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10

11

CucremaTtuzanus U 000011IeHe 3HAHUH 10
TEME

AJIKaHBI: TOMOJIOTHYECKHH psiz, 00mmast
(hopmya, HOMEHKJIaTypa U H30Mepus,
3JIEKTPOHHOE U NPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

dusznyeckre U XMMHUYECKHE CBONCTBA
aJTKaHOB

HaxoxxneHue aakaHOB B IPUPOJIE.
Cnioco6bI MOJTYYEHUS U IPUMEHEHUE
aJKaHOB

19.09.2023

20.09.2023

25.09.2023

26.09.2023

12

IuknoankaHbl: o01Ias popmyia,
HOMEHKJIATypa U H30MEPHsi, 0COOCHHOCTH
CTPOCHUS U XUMHUYECKHUX CBOWCTB,
CIIOCOOBI TTOJTYYCHUS U IPUMEHCHUE

27.09.2023

13

14

15

Pemenune pacu€THbIX 3a71a4 Ha
oIpeieICHUE MOJICKYIIIPHOH POPMYIThI
OpPraHUYEeCKOro BEIISCTBA 110 MaCCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B €r0
cocraB. CucremaTn3anus u 0000IIeHIE
3HAHUU 10 TEME

AJIKEHBI: TOMOJIOTHYECKHN PsiJl, 001Iast
(hopmyna, HOMEHKIIaTypa, 3JIEKTPOHHOE U
MMPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYJI.
CTpyKTypHasi ¥ LIUC-TPaHC-U30MEPUS
aJIKCHOB

duznyeckre 1 XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBa

02.10.2023

03.10.2023

04.10.2023
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Cnioco6bl MOJTy4YEHUsI U IPUMEHEHUE

16 AJKCHOB 09.10.2023
[Ipaktraeckas padora Ne 1 mo Teme
17 "HOj'IyT-Ie”HI/Ie 3TUJIEHA U U3YYEHHE €T0 10.10.2023
CBOICTB
Pemenue pacu€THbIX 3a71a4 Ha
18 ofpeieieHNEe MOJICKYJIIPHOH POPMYITbI
opll")alilnqecxoro BemZCT}fa opnty 11.10.2023
AnkanueHsl: CONpsKEHHBIE,
19 HU30JIMPOBAaHHBIC, KYMYJIHPOBaHHEIE.
OCO6GII){HOCTI/I C-)J'I’GK};pz)]HHI(:FO CTpPOEHUs 16.10.2023
20 XUMHUYECKHE CBOMCTBA COMPSKEHHBIX
JIVIEHOB 17.10.2023
21 Crioco0OBI MOTyYEHUs ¥ IPUMEHEHHE
aJKaJueHOB 18.10.2023
AJIKWHBI: TOMOJIOTHYECKHH psijI, oO1mias
29 (hopmyrna, HOMEHKIIATypa, SIEKTPOHHOE U
MMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT, 23.10.2023
(uszngeckue cBONCTBA
23 XUMHUECKHE CBOHCTBA aJIKMHOB 24.10.2023
24 KauecTBeHHbBIC peaKkIny Ha TPOUHYIO CBSI3b 25 10.2023
o5 CniocoOBI MOTyYEHUs ¥ IPUMEHEHHE
AJIKWHOB 07.11.2023
26 Pemrenue 3amau: pacu€Thl N0 ypaBHEHUIO
XUMHYECKOM peakuu 08.11.2023
27 Cucremarusanus 4 0000IIEHNE 3HAHUIA 110
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TEMC

13.11.2023

28

29

30

ApeHBI: TOMOJIOTHYECKHU PsiJl, oO1as
dhopmyrna, HOMEHKIIaTypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OeH30I1a U ToITyoa, UX (PU3NIECKUe
CBOICTBa

XUMHUYECKHUE CBOICTBA apEHOB: PEaKLUU
3aMeleHUs

XHMUUYECKHUE CBOICTBA APEHOB: PEaKLuU
NIPUCOEINHEHNU, OKUCIIEHUE TOMOJIOIOB
OeH3oia

14.11.2023

15.11.2023

20.11.2023

31

OCOOEHHOCTH XUMHYECKUX CBOMCTB
cTupoJiia

21.11.2023

32

Pemenue pacu€rHbIX 3a1a4 Ha
oIpeneseHne MOIEKYIISIPHON (GOopMyIIb
OPTraHUYECKOTO BEIIECTBA

22.11.2023

33

Crioco0OBI mOTydYeHUs U IPUMEHEHHE
apeHoB

27.11.2023

34

35

I'eHeTHYECKAS CBA3H MEXIY Pa3INYHBIMU
KJIacCaMH yTiIeBOAOPOIOB

Pacuérhl 10 ypaBHEHHUSIM XUMHUYECKHX
peakuwmii. Cucremarusanus u o000IIeHne
3HAaHUU [0 TEME

28.11.2023

29.11.2023

36

37

38

IIpuponnslii ras. IlonyTHble HEDTIHBIC
rassl

KameHHBbIl yroip U IpOLYKThI €I0
nepepadoTKu

HedTp u criocobbI e€ epepaboTKH.

04.12.2023

05.12.2023
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39

40

41

42

[IpumeHeHUE MPOAYKTOB HNepepaboTKH
HedTH

I'eHeTHYeCKasI CBSA3h MEXIY PA3INYHBIMU
KJIacCaMH yTIIEBOJIOPOIOB

l'amoreHonpon3BOAHBIE YTIIEBOIOPOIOB:
SIICKTPOHHOE CTPOEHUE; PEAKIIUU
3aMEILICHUS rajoreHa

JlelicTBue 11eno4ueil Ha
raJIoreHnpou3BOJIHbIE. B3aumopeiicTrue
JUTaJIOreHAJIKAHOB C MAarHUEM U IIHHKOM
Cucremarusanus 1 0000IIEHNE 3HAHUI I10
pazaeny "YraeBogopoasr"”

06.12.2023

11.12.2023

12.12.2023

13.12.2023

18.12.2023

43

44

45

46

KonutponsHuas pabora mo Teme
"Yraeromopoasr"

[IpenenpHBIE OTHOATOMHEIE CITHPTHI:
TOMOJIOTHYECKUH psijl, o0mas hopmyiia,
CTPOCHHE MOJICKYJ, H30MEPHUSI,
HOMEHKJIaTypa, KiIacCu(puKanus,
(uszngeckue cCBONWCTBA

XuMHUYecKue CBOMCTBA MPEAeIbHBIX
OJIHOATOMHBIX CIIUPTOB
CriocoObl NONy4YeHUs ¥ MPUMEHEHUE
OJHOATOMHBIX CITHPTOB

19.12.2023

20.12.2023

25.12.2023

26.12.2023

47

48

IIpocteie 3puphl: HOMEHKIIATYpa U
H30MEpHsi, 0COOEHHOCTH (PU3HUIECKUX 1
XUMHUYECKUX CBOUCTB

MHoroaTroMHbIE CIIUPTHI: STUJICHIJIMKOJIb 1
TIIULECPUH, UX (1)I/I3I/I‘{CCKI/IG U XUMHUYCCKUC

27.12.2023

09.01.2024
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CBOMCTBa

CniocoOBI MOTyYEHUS ¥ IPUMEHEHHE

49 MHOTOAaTOMHBIX CITUPTOB 10.01.2024
50 DeHo: CTpOoeHUE MOJICKYIIbI, (PU3NYECKUE
cBoiictBa. TokcuyHOCTH (peHoma 15.01.2024
51 XumMmuueckne cBoicTBa peHoma 16.01.2024
50 CriocoObI MOTyYeHUS ¥ IPUMEHCHHUE
(enomna 17.01.2024
ITpakTndueckast pabora Ne 2. Perienue
53 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe
"CHI/I;)TBI u dpenonsr" g 22.01.2024
54 CucrtemaTtu3anus U 000011IeHe 3HAHUH 10
TeMe 23.01.2024
AJbIEruabl U KETOHBI: 3JIEKTPOHHOE
55 CTpOCHHE KapOOHMIIBHOM TPYIIIIbI;
TOMOJIOTHYECKHE PsiAbI, 00Imas Gopmyia, 24.01.2024
“30Mepusi 1 HOMEHKJIATypa
56 Anbvnermlm U KETOHBI: (PU3HUYICCKHUEC
CBOMCTBA; peaKIfH MMPUCOSTUHCHUS 29.01.2024
57 Peaknuu oKUCIIEHUS] U KAUEeCTBEHHBIC
peakiuu aabIeTu0B U KETOHOB 30.01.2024
58 CriocoObI MOTyYeHUsI aTbJICTUI0B U
KETOHOB 31.01.2024
OHOOCHOBHBIE MPeCbHBIC KAPOOHOBHIC
59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHHUS UX 05.02.2024
MOJICKYJT
60 H3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
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KHUCJIIOT, UX (1)I/IBI/I‘ICCKI/IC CBOMCTBa

06.02.2024

61

62

XUMUYECKHUE CBOMCTBA MPEAECIBHBIX
OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
OcOoOeHHOCTHU CBOMCTB MypaBBUHOM
KHUCIIOTBI. MHOrooOpasue KapOOHOBBIX
KHCIIOT

07.02.2024

12.02.2024

63

OCcoOEHHOCTH CBOMCTB: HEMIPEICIbHBIX U
apoMaTU4YeCKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
KucioT. [IpencTaBuTeNnu BoICIINX
KapOOHOBBIX KHUCIIOT

13.02.2024

64

[NousiTHEe O MPOM3BOIHEIX KApOOHOBBIX
KHCJIOT

14.02.2024

65

Crioco0OBI MOTyYEHUs ¥ IPUMEHEHHE
KapOOHOBBIX KHUCIIOT

19.02.2024

66

CnoxHbIe 3(HUPBI: TOMOJIOTHYESCKHUH PsiJi,
o6mmasi hopmyiia, U30OMEpUS U
HOMEHKJIaTypa

20.02.2024

67

68

69

70

du3nUecKre U XUMUYECKUE CBOMICTBA
3¢HUpoB

Pemenne pacuéTHBIX 3a7a4: 110 YPAaBHECHUIO
XAMHYECKOH peaKkIiu, Ha OIpeIeIICHIE
MOJICKYIISIPHOH (hOPMYITBEI OPTaHHIECKOTO
BelllecTBa

[Ipaktuaeckast pabora Ne 3. Pemenue

SKCIEPUMEHTAIBHBIX 33J1a4 10 TEME

" "
Kap6onoBbie kuciaoTel. CrioxHBIC dDUPHI

JKupsl: ctpoenue, puzndeckue u

21.02.2024

26.02.2024

27.02.2024
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XUMUYECKUE CBOKWCTBA (TUAPOIIN3)

28.02.2024

71

72

73

OCOOEHHOCTH CBOMCTB KHUPOB,
coAeprKaIIuX OCTATKU HEIPeIeITbHBIX
JKUPHBIX KUCIOT. JKUpsl B Ipupo/ie

MpbUTa Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX Morolee aeiicreue. [Tonstue o
CUHTCTUYCCKUX MOKIINX CpeHCTBaX
(CMO)

I'eHetuyeckas CBsI3b YyrieBOIOPOIOB U
KHUCIIOPOJICOICPIKAIINX OPTraHUISCKUX
BEILIECTB

04.03.2024

05.03.2024

06.03.2024

74

Pacuérsl mo ypaBHEHUSIM XUMHUYECKUX
peakumnit

11.03.2024

75

CucremaTtuzanus 1 0000I11IeHe 3HAHUH 10
TeEMeE

12.03.2024

76

OO01ast XapaKTepuCTHKA YIIICBOIOB M
KJjaccuduKkanus yrieBoaoB (MOHO-, TU- U
IOJIMCaxapyIbl)

13.03.2024

77

78

79

80

Momnocaxapuabl: ¢pu3ndecKue CBOMCTBA U
HaXOXXJICHHUE B IPUPOJIE

IIpuMeHeHuE IIIOKO3bL, €€ 3HaUECHUE B
JKU3HENESITEIbHOCTH OpraHu3Ma
Jucaxapuasl: caxaposa, MaJIbTo3a U
snakro3a. HaxoxxneHnue B npupone u
MIpUMEHECHHUE JUCAXapUJIOB
ITonucaxapuapl: CTPOEHNE MAKPOMOIEKYJI,
(usznyeckre U XUMHUYECKHE CBOICTBA,
NIpUMEHEHHUE

18.03.2024

19.03.2024

20.03.2024

01.04.2024
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81

82

83

84

85

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHaX

Pemenune pacueTHBIX 33729 Ha
OIIpeAeICHHE TOJU BBIXOJa MTPOAYKTa
pEaKUHU OT TEOPETUISCKU BO3MOKHOTO
CucremaTtuzanus 1 0000I11IeHe 3HAHUH 10
pasneny

KontponbHaas pabora mo teme
"Kucnopozacoaepkaiiue opraHuuecKue
coenquHeHus"

AMUHSBL: K1accu(prKanus, CTpOCHUE
MOJIEKYJI, oOmas popmyra, u3oMmepus,
HOMEHKJIATypa U (pU3NIECKUE CBOMCTBA

02.04.2024

03.04.2024

08.04.2024

09.04.2024

10.04.2024

86

XuMHUUecKHe CBOHCTBA alupaTHIeCKuX
aMHHOB

15.04.2024

87

88

AHMIIMH: CTPOCHHUE aHUJINHA, OCOOCHHOCTH
XUMHYECKHX CBONCTB aHMJIMHA

Cnioco6bl MOTy4eHUs U IPUMEHEHUE
anupaTHIecKuX aMHHOB

16.04.2024

17.04.2024

89

AMUHOKHCIOTHI: HOMEHKJIATypa U
u3oMepusi, GU3NISCKHE CBOWCTBA.
OTnenbHBIE IPEICTABUTEIH Ol
aMUHOKHUCIIOT

22.04.2024

90

91

XUMHYECKHE CBOMCTBAa aMHHOKHUCIIOT, UX
OHOJIOTHYECKOE 3HAUYCHUE aMUHOKHCIIOT.
CuHTE3 U TUJIpOJIu3 MENTUA0B

benku kak mpuUpoAHbIE TOJIUMEDPHI;
CTPYKTYpPHI OETIKOB

23.04.2024

24.04.2024
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92

93

94

95

96

XUMHUUYECKHE CBOMCTBA OEJIKOB

A30Tconep>1<amne TCTCPOINUKINICCKHC
COCANHCHUS. HyKJ'IeI/IHOBBIe KHCJIOTBI:
COCTaB, CTPOCHHEC U OMOIOruY€eCcKast POJIb

IIpaktuueckas paborta Ne 4. Pemenue
BKCHepI/IMeHTaHbHI:;IX 3a4a4 110 TEMEC
"A3oTconeprKaimue OpraHuuecKrue
COCITMHCHU"

IIpaktuueckas pabota Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/la4 I10 TEME
"Pacrio3HaBaHNE OpraHUYECKUX
coenqUHEHMI"

KonTtponsHas pabora 1o Teme
"A30TcoaepaxKaliue OpraHu4ecKue
coenquHeHus"

29.04.2024

30.04.2024

06.05.2024

07.05.2024

08.05.2024

97

OCHOBHBIC TIOHATHUS XUMUU
BBICOKOMOJICKYIISIPHBIX COeIUHEHUN U
METOAbI UX CUHTE3a —IIOJIMMEPpHU3allvsl 1
IIOJIMKOHACHCAaUA

13.05.2024

98

99

100

101

ITnactmaccel. YTUm3anus 1 nepepadoTkKa
IUTaCTHKA

DnacToMephl: HaTypallbHbBII
CUHTETHUYECKUE KaydyKu. Pe3nna
BonoxHa: HaTypabHBIE, HCKYCCTBEHHEIE,
cuaTeTHYecKre. [lomMeps ciennairbHOTO
Ha3HAYCHUS

IIpaktuaeckast pabora Ne 6. Pemenue

14.05.2024

15.05.2024

20.05.2024
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SKCHEPUMEHTAIBHBIX 33124 110 TeME
"Pacrio3naBaHue miacTMacc 1 BOJIOKOH"

21.05.2024

O06o0menne U cuCTeMaTH3AIH
102 HU3Yy4EHHOI'0 MaTepuasa 1o Teme
"BBICOKOMOJIEKYISIPHBIE COEIUHEHUS"

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102

JNeKTPOHHbIN A4OKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHeT" Cp, 14 ¢pes 2024 18:38:30 MCK

NaeHTndmkaTop gokymeHTa 3f1c82a5-1783-4fb6-9187-d605bd2e3b49
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11 KJIACC

KoauyecTBO 4acoB DJIeKTPOHHBIE
Ne aTa uppoBbIe
n/n Tema ypoka Bcero Konrpoaturte  Ipakririecikue fsyqennﬂ :)IGI()l;I;OBaTeJILHBIe
padoThl padoThl pecypei
AtoM. CocTaB aTOMHBIX siiep. XUMUUYECKUI 1
aneMeHT. M30Tombl 02.09.2024
CtpoeHue 3IeKTPOHHBIX 000I0YEK aTOMOB, 1
KBaHTOBBIC YHCJIA 03.09.2024
Knaccudukanms XuMAYIECKUX dJIEMEHTOB (S- 1
, p-, d-, f-amemenTnI) 09.09.2024
PacrmipeneneHue 3JI€KTPOHOB MO AaTOMHBIM 1
opouTaIIM 10.09.2024
DJEeKTpOHHBIE KOH(PUTYpaIIU ATOMOB
3JICMEHTOB B OCHOBHOM U BO30YKJIEHHOM 1 16.09.2024
COCTOSIHUH
DJIEKTPOHHBIC KOHPUTYPAIIUU NOHOB. 1
DIEeKTPOOTPHUIIATEIIFHOCTh 17.09.2024
INepunoanueckuii 3akoH u Ilepuonmueckas
cucTeMa XUMHUYeCKUX 3ieMeHToB J1. 1. 1
MenpeneeBa, CBSI3b C COBPEMEHHOU Teopueit 23.09.2024
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHUX DJIEMEHTOB B 00pa3yeMbIX UMH 1
MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYyNIIaM U 24.09.2024
epuoIam
Cucremarusanus U o000IIeHE 3HAHU 110 1
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TEMC

30.09.2024

10

11

12

13

14

Buapl xumuueckoi ¢Bs3u. MexXaHu3MEbI
00pa3oBaHUs KOBAICHTHOM CBSI3H.
BoaopoaHnas cBa3b. MexXMONEKyIsIpHbIE
B3aHUMOJICHCTBUS

BaneHTHOCTh U BaJICHTHBIC BO3MOXHOCTH
aToMOB. CBSI3b 3JIGKTPOHHOI CTPYKTYPBI
MOJIEKYJI C UX TE€OMETPUUECKUM CTPOEHUEM

HPCILCTaBHeHI/ISI O KOMIIJICKCHBIX
COCAMHECHUAX: COCTaB U HOMCHKJIATypa

BemecTBa MoneKkyIsipHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS. THIIBI
KPHUCTAJUIMYECKUX PELIETOK U CBOICTBA
BEIIECTB

INoHsATHE O NUCIIEPCHBIX CUCTEMaX.
IIpencraBineHne o KOJUIOUIHBIX PACTBOPAX

01.10.2024

07.10.2024

08.10.2024

14.10.2024

15.10.2024

15

16

17

18

19

HcTuHHBIE pacCTBOPHI: HACKIIIICHHBIC U
HEHACBIIIICHHBIC, PACTBOPUMOCTb.
Kpucrannoruaparsl

CriocoObI BEIpaKeHHUSI KOHIICHTPAITUU
pacTBOpoOB

Pemenune 3a/1a4 ¢ MCMOJIL30BAaHUEM ITOHSTHIA
""MaccoBasi J10Jisl pacCTBOPEHHOTO BemecTBa',
"MoOJISIpHasi KOHIIEHTpaILus'"
Knaccudukamnus n HoMeHKIaTypa
HEOPraHWYECKHUX BEIIECTB
CucremaTtu3anus 1 000011IeHe 3HAHUH 10
TeMe

21.10.2024

22.10.2024

28.10.2024

29.10.2024
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20

KontponsHas pabora o temam "CrpoeHue
aroma. [lepnogndeckuii 3aK0H U
INepuoanyeckas cucreMa XUMHISCKHX
anemenToB JI. . Menneneesa", "Crpoenue
BelecTBa. MHOroo0Opasue BemecTs"

21

22

Knaccudukanus XUMAYECKUX PEaKIUi B
HEOPraHW4YeCKOW U OpPraHuYEeCKON XUMUH.
3aK0H COXpaHEHHUsSI MAaCCHI BEIIECTB; 3aKOH
COXpaHCHMS U TIPEBpaIIeHUs DHEPTHH TIPU
XUMHYECKUX PEaKIIUIX

TemnoBsie 3G (HEKTH XUMHISCKUX PEAKIIHH.
TepmoxyumMuueckue ypaBHEHUs

23

24

25

Brraucnennst no ypaBHEHUSIM XUMHUYIECKUX
peaKuuii 1 TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakuuu, e€
3aBUCHUMOCTB OT Pa3jIMYHbIX (PaKTOPOB.
Karanus u katanuzaTopsl

TI'omorenHslie u T€TCPOTrCHHBLIC PCAKIIUHN

26

IIpakTnueckas pabora Ne 1 mo teme
"BausHue pa3nudHbIX (PakTOpOB HA
CKOpPOCTb XMMHUYECKOH peakuuu"

27

28

29

OO0paTuMble U HEOOpaTUMBIE PEaKITUH.
XUMHAYECKOE paBHOBECHE

IIpakTuueckas pabora Ne 2 1o Teme
"BrnusiHMEe pa3IudHbIX (PaKTOPOB Ha
TMOJI0KEHUE XUMHYIECKOTO paBHOBECHS "
DNEKTPOIUTUYECKAS TUCCOLIUALIUS.
CuipHbIC U cita0bie AaeKTpoauThl. CTeneHb
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IUCCOIMAIAN

30

31

HNonnoe npousBenenue Boasl. Cpena
BOJIHBIX PAcTBOPOB. Bomopoanblit
nokasarenb (pH) pactBopa

I'mnoponus coneil. Peakniuu, mpoTekaromme B
pacTBopax 3JEKTPOITUTOB

32

IMpakTuueckas padora Ne 3 1o Teme
"XYUMHUUeCKHE PEeaKIMU B pacTBOPax
DIIEKTPOIIUTOB"

33

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu. Baxkaeume oKucainTenu u
BOCCTAHOBHUTEIN

34

35

36

MeToa 3JIEKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
Oamanca

DIIeKTPOJIN3 PaCTBOPOB U PACILIABOB
BEIIECTB

Peiienue 3a4a4 pa3JIMYHbIX TUIIOB

37

Pemrenue 3aa4 pa3jJIn4HbIX TUIIOB

38

39

Cucremarusanus U 00001eHrEe 3HAHUH 110
TeMme "XuMHUdecKne peakiuu"

KontponbHas padora mo teme "XuMudeckue
peaxkuuu"

40

IMonoxxenne Hemerannos B [lepuoamaeckoit
CHCTEME XMMHYECKUX d1eMeHToB JI. .
MeHeneeBa 1 0COOCHHOCTH CTPOCHHUS UX
aToMoB. PU3NYECKHUE CBOMCTBA HEMETAJLJIOB

41

AunoTpornusi HeMeTaJutoB (Ha mpumMepe
KHCIJIOpoJ1a, cephl, hochopa u yriiepoaa)

JNeKTPOHHbIN A4OKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHeT" Cp, 14 ¢pes 2024 18:38:30 MCK
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Bopopon: nonydenue, pusudeckue u

42 XUMHYECKHue cBoicTBa. [ mapuant
lanmorensl: HaXOXKACHUE B TIPUPOJE,

43 CIIOCOOBI TTOTYyYeHUS, PU3HICCKHUE U
XAMHYECKHUE CBOWCTBA
I'anorenoBonopoasl. Baxkueiimme

44 KHCIIOPOJICOAEPIKAIIINE COSTUHCHUS
rajJoreHOB
JIaGopaTopHbI€ U TPOMBIIIIEHHBIE CITOCOOBI

45 nojrydeHus rajoreHoB. [IpumeHenue
raJJoreHOB M MX COCJIUHCHUN
IIpakTuueckas pabora Ne 4. Perienue

46 AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
"["asorensr"

Kucnopon: nabopatopHsie u

47 MIPOMBIIIJICHHBIE CIOCOOBI MOTy4ICHUS,
buszmueckne u xumudeckue cpoiicrea. O30H.
[IpumeHeHne KUCIOpO/Ia U 030HA

48 OKCUIBI U IEPOKCUJIBI

49 Pemrenvie 3a1a4 pa3IMIHbBIX TUTIOB
Cepa: HaxO0XIEHHUE B IPUPOAE, CITIOCOOBI

50 MMONYYCHUS, PU3NICCKUE U XUMHICCKHIE
CBOMCTBa

51 CepoBoaopo, cyib(ubl

50 Kucnoponconepsxamue COeqUHEHUS CEPEHL.
OCcoOEHHOCTH CBOICTB CEPHOI KUCIOTHI

53 IIpakTnueckas pabora Ne 5. Pemmenue

AKCIIEpUMEHTANIFHBIX 3a7a4 no Teme "Cepa u
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eé coequHeHus"

A30T: HaXOXKJEHUE B IPUPOJIE, CIIOCOOBI

54 MMONTYYCHUS, PU3NISCKUE U XUMHICCKIE
CBO¥CTBa. AMMHAaK, HUTPUIBI

55 Kucnopoaconepxaine coeTmHEeHHs a30Ta.
OCcoOOGEHHOCTH CBOMCTB a30THOU KHUCIOTHI

56 IIpumenenure a3oTa U €ro COeAMHEHHUN.
A30THBIC YyIOOpEHUS
dochop: HaxOXKICHUE B MPUPOJIE, CIIOCOOBI

57 MOJTy4YCeHUS, GU3UICCKUE U XUMHICCKHUE
cBoiictBa. ®ochunel u pochun

58 Oxcunbl pochopa, hochopconepsxkarime
kucioTel. Comu pochopHOIt KUCTOTHI

59 IIpumenenue ocdopa u ero coeAUHEHUIA.
dochopHbie ynoOpeHust
[Ipaktuueckas pabora Ne 6. Pemmenue

60 SKCIIEPUMEHTAIBHBIX 3a/1a4 o TeMe "A30T U
dbochop u ux coequHeHH"
Yraepoa: Hax0XJI€HHUE B MIPUPO/IE,

61 AITOTPOITHBIC MOAU(PUKAINT; (PU3UIECKUC U
XAMHYECKHE CBOWCTBA, IPUMEHCHHE

62 Oxkcup yraepona(ll), oxkcun yrnepona(1V),
YroJIbHAsI KUCIIOTa U €€ COJTH

63 Pemrenvie 3a1a4 pa3IMIHbBIX TUTIOB
KpeMHuwnii: HaxoxXJIeHHE B IPUPOIE, CITOCOOBI

64 MMONYYCHUS, PU3NISCKUEC U XUMHICCKHIE
CBOMCTBa

65 Oxcun kpemuus(1V), kpemMHHueBas KUCIoTa,
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CHUJINKAThI

IIpuMeHeHuEe KPEMHHUS U €T0 COEAUHEHUI.

66 CTtekIio, ero moxy4deHne, BUIBI CTEKIIa

67 Pemienue 3ama4y pa3IMaHBIX TUIIOB

68 Cucremarusanus U 00001IeHUE 3HAHUH 110
teme "Hemeramnbr"

69 KoutpospHas padora no teme "Hemeraiuipr"

70 Amnanu3 pe3yabTaToB KOHTPOJIBHOU paboTEHI,
KOPPEKIIHS OIITHOOK
[Monoxxenune meramnos B [lepuonnueckoit

71 CHCTEME XUMHUYECKUX IJIIEMEHTOB.
OCOOGEHHOCTH CTPOCHUS JIEKTPOHHBIX
000J104eK aTOMOB METAJLJIOB

79 OO6mue ¢pusnvecKkue CBOMCTBa METAJIJIOB.
[IpumeHeHNE METAIUTIOB B OBITY M TEXHUKE

73 CmaBbl MeTasioB. Kopposust metanios

74 Pemrenue 3a1a4 pa3IMIHbBIX TUTIOB
DIEKTPOXUMUUECKUH Psif HATIPSHKEHUH

75 MeTaitoB. OOIIHe CocoObI TTOTYYSHUS
METaJJIOB
OO6masa xapakTepucTuka metaiuioB 1A-
rpynisl [lepuoanyaeckoit cucteMsbl

76 XUMHYECKUX DIIEMEHTOB. HaTpwuit n kanwmii:
MoJy4YeHUE, PU3HICCKUE U XUMHICCKIE
CBOWCTBa, MPUMEHEHUE MMPOCTHIX BEIIECTB U
UX COCIUHEHUI

77 Oo6mas xapaktepuctuka metayuioB |1A-

rpynisl [lepuoamdaeckoit cucteMsl
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78

79

80

XUMHYECKHUX DJIEMEHTOB. Maruuii u
KaJIbIIUI: TTOTydeHue, GU3NIECKHUe U
XHMHUYECKHE CBOUCTBA, IPUMEHEHHUE
HPOCTHIX BELIECTB U UX COEIUHEHHUHN
JKécTkocTh BOABI U cIOCOOBI €€ YCTpaHEHUS
ANIOMUHHI: TTOTydyeHue, (pU3NIECKUe U
XUMUUYECKUE CBOMCTBA, IPUMEHEHUE
AmboTepHbIe CBOMCTBA OKCH/IA U
TUIPOKCHUA AIFOMUHUS,
THIPOKCOKOMILIEKCHI aJIIOMUHUSA, UX
NIPUMEHEHUE

8l

Pemrenne 3aaa4 pa3jIndYHbIX TUIIOB

82

[Ipaktuaeckast padora Ne 7. Pemenune
JKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"Metajuibl [MIaBHBIX DoArpynmn"

83

84

85

86

87

OO6mas xapakKTepUCTHKA METAIIJIOB
mo6ouHbIX oarpymi (b-rpyrm)
Ileproanyeckort CUCTEMBI XUMHUYECKHUX
SJIE€MEHTOB

dusznyuecKkre 1 XUMHUYECKHE CBOMCTBAa XpoMa
¥ €ro COCAUHEHUM, X TPUMEHECHNE
Baxmneiilie coeIMHEHUST MapraHia.
IlepmaHTaHaT KaUsl, €0 OKUCIIUTEIILHBIE
CBOMCTBa

du3nueckre U XUMHYECKHE CBOMCTBA
JKeJe3a U ero coenuHeHui. Ilonydenue n
OPUMEHEHHUE CIIJIAaBOB JKene3a

dusznyeckue U XUMUYECKHE CBOMCTBA MEau
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U e€ COeIMHEeHU, X TIPUMEHEHHE

dusnueckre 1 XUMHYECKHE CBOMCTBA IIMHKA

88 M €r0 COCWHEHHH, NX MPUMEHCHHE.
I'apoKCOKOMILTEKCHI ITMHKA
IIpaktuueckast pabora Ne 8. Pemenue

89 SKCITEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTaisl MOOOYHBIX MOATPyIT"

90 Pemmenue 3ama4y pa3IMYHBIX TUIIOB

91 O06006meHne U cucTeMaTH3alns U3YYSHHOTO
marepuaia rno reme "Metasmibr"

92 KoHuTtpoinbHas padora no teme "MeTtamibl"

93 Amnanu3 pe3yabTaToB KOHTPOJIBHOU paboTEHI,
KOPPEKIIHS OITHOOK
Ponp xumun B o0eciedyeHUH yCTOMUINBOTO

94 pa3BuTusa yenoBeuecTBa. [lorsTre o
HAaYYHBIX METOJIaX WCCIICIOBAHUSI BEIISCTB
HayuHble MpUHITUATIBI OpraHU3aIiH

95 XAMHYECKOTO TTPOU3BOICTBA.
[IpoMmbInsIeHHBIE CTIOCOOBI MOTYYCHUS
Ba)KHEUINTNX BENIECTB

9% XuMudeckoe 3arpsi3HEHUE OKPYKAFOIICH
Cpellbl ¥ €ro MOCIEACTBUS

97 XuMus U 310pOBBE YEJIOBEKA.
JlekapcTBeHHBIE CpEICTBA

98 Xwumus iumm. Poirs xumun B o6ecrieueHuu
MHUIIEBON 0€30IaCHOCTH

99 KocMmernueckne u nmapdroMepHbIe CpencTBa.

briToBas xumus
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Xumus B CTpOUTEINILCTBE. BaxkHelmue

100 CTPOUTEIIBbHBIC K KOHCTPYKITMOHHBIC 1
MaTepHabl
101 XuUMHUS B CEIIBCKOM XO3SMCTBE. 1
OpraHudeckre 1 MHHEPaITbHEBIC YA0OPCSHUS
102 CucreMmarusanust 1 0000IIEHUE 3HAaHUH 110 1
TeMe
OBIIEE KOJIMYECTBO HACOB I10 102
ITPOT'PAMME

JNeKTPOHHbIN A4OKYMeHT nepegaH vyepes onepatopa 340 3A0 "TakcHeT" Cp, 14 ¢pes 2024 18:38:30 MCK
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YYEBHO-METOAUYECKOE OBECIIEYHEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YUHEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnankos C.A.,
AxtmoHepHoe oo0mecTBo «M3aarenscTBo «lIpocBemenre»
» Xumus, 11 kmacce/ I'abpuensu O.C., Octpoymon NU.I'., CnaakoB C.A., JIEBkuH

A.H., AKHI/IOHepHOC 06III€CTBO ((I/I3)13TCJ'IBCTBO «HpOCBeIlIeHI/IC»

METOAUYECKHUE MATEPUAJIBI 1JI1A YUUTEJIA

1. O.C.I'abpuensu NU.I'. OctpoymoB«Opranndeckass XMMHs B TECTaX, 3aja4ax,
ynpaxkaeHusix. 10 -11 knace». M. Ipoda 2016 ¢

2. N.T". Xomuenko «COOpHUK 3a/1a4 U YIPAXKHEHUM 110 XUMUW» (151 CpeIHEN
mikoJibl) MockBa: HoBast Bonna, 2016

3. Kogudukatop 371€MEHTOB COJIEp>KaHUs U TPEOOBAHUN K YPOBHIO ITOJITOTOBKH
BBIITYCKHUKOB JIJ1s1 TipoBeAeHus B 2023 roay rocyJapCTBEHHOM (MTOTOBOM)
aTTeCTallMy 0 XUMUU

4. CrienuduKaTop 3JIEMEHTOB COJCPKAaHUS U TPEOOBaHUI K YPOBHIO IMOJATOTOBKHU
BBIITYCKHUKOB JIJ1s1 TipoBeAeHus B 2023 roay rocy1apCTBEHHOM (UTOTOBOIA)
aTTECTAllMU [0 XMMHUHU 00yYarolINXCsl, OCBOUBILINX OCHOBHBIE

001Ie06pa3oBaTeIbHBIC MPOrPaMMbl OCHOBHOT'O OOIIIET0 0Opa30BaHUsI.
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IIUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETHU
HMHTEPHET

http://www.ege.edu.ru IMopran EI'D (undopmarnmonnoi moaaepxku EI'D)
http://www.probaege.edu.ru IToptan Equnblii sx3amMeH
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbubIit

LIEHTPTECTUPOBAHUSL.

CtpaHunua 59 13 60



4

T

o.mmod'l

BHUITLOWEXAJAY 'V7;2?7
nupedid g | e
n onesodawAnod] |

\

OTNPABUTENDb
MBQY "CpegHsaa O6lweobpasoBaTtensHas NOANUCAHO
LLikona Ne127" NMpueonkckoro PanoHa

[.KazaHun

BNAAENEL CEPTUDOUKATA

GEPAGOHTOBA OAPUA A/IbOATOBHA

AO0/MKHOCTb

[OuvpekTop

CEPTUOUKAT noaAnNuCAH

00C09958C723B2952D91351390544645  14.02.2024 18:38:14 MCK
F4

noanncb BEPHA

JNeKTPOHHbLIN AOKYMeHT nepegaH yepes onepatopa 340 3A0 "TakcHeT" Cp, 14 des 2024 18:38:30 MCK

NaoeHTnodnkaTop gokymeHTta 3f1c82a5-1783-4fb6-9187-d605bd2e3b49 CrpaHuua 60 13 60



