MHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIININ
Munncrepcrso oopazoBanusi Yysauickoii Pecnyoinku

OT)IeJ'I 06Pa30BaHHH, MOJIOJAEKHOM MOJUTHKHA H crnopTa aAMMHHUCTPAIUH
Hopeulcoro MYHHUIIMIIAJBHOI'0 OKpyra

MBOY «HanoasHoBckaa COILI»

Hpnaoxenune k OO0 COO

PACCMOTPEHO YTBEPX/IEHO

Ha 3aceganuu ILIMO yuureneit IIpuka3om nupekropa

€CTECTBEHHO-HAyYHOTO [IUKJIA MBOYVY «HanoapHoBcKas COILD
Aradorosa T'B. ( - I'epacumos B.B.

ITpuka3 Ne 93 ot «28» aBrycta2023 r.
[IpoTtokois Ne 1 ot «28» aBrycra 2023 1.

PABOYASA ITPOI'PAMMA

yueOHoro npeamera «Xumus. YriayO0JdeHHbI YPOBEHb)

s ooygaromuxcs 10 —11 xmaccos

Cocrasuia:
[TerpoBa H.B., yuutens | kBarmpukammoHHONH KaTeropuu

Hanoannoe, 2023



MNOSACHUTEJIBHAS 3AITMCKA

Paboyas nporpamma 1o XuMuM Ha YpoBHE CpeaHero olmiero oopa3oBanus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoit Deneparumn»,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaibHOi 00pa3oBaTeNbHONW MPOTPaMMBI CPEIHETO OOILIETo
obpazoBanuss(POIl COO), mpenacraBneHHbix B DenepaqbHOM TOCYAaPCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yu€rom Konuenumm mnpemogaBaHus ydeOHOro mnpeamera «XHUMHS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoii @enepanum, pealn3yOnMXx OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX MosioxkeHui «CTpareruu pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YIrIIyOJIEHHOTO M3y4YECHHUsS 3aHHMAET BAa)KHOE MECTO B CHCTEME E€CTECTBEHHO-
HayyHOro ooOpazoBanus ywammxcsi 10-11 kmaccoB. M3ydyenuwe mnpeamera, peaau3yeMoe B YCIOBHSIX
T depeHInpOBaHHOTO, MPO(PUILHOTO OO0Y4YeHHUs, MPU3BAHO O0OECHEeUYUTh O00I1e00pa30BaTENbHYIO0 U
OOMIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB MIKOJIBI, HEOOXOAUMYIO JUIS aJalTaldd UX K OBICTPO
MEHSIOIKAMCST YCJIOBHSIM JKM3HM B COLIMYME, a TaKXe ISl MPOJOJDKEHHS OOydeHHs B OpraHM3aIlUsX
po(heccHOHATFHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBJISIETCS OJTHOM U3 IPUOPUTETHBIX TUCIIHUILIHH.

B mporpamme o XxuMun Ha3HAuYCHHE MTPEeaMETa « XUMUS TIOTyJaeT MoApOoOHYI0 HHTEPIPETAINIO B
COOTBETCTBUHU ¢ ocHoBomojarammumu mnojoxeHusMu @I'OC COO o B3auMooOyCIIOBIEHHOCTH IIETIEH,
CONICpKaHMs, pPE3yNbTaTOB OOy4YeHHUST W TPeOOBaHWH K YPOBHIO TOJTOTOBKH  BBIITYCKHUKOB.
CBHUIETENHCTBOMTOMYSBIISIFOTCSCIIC IYFOIIAEBBITOTHAEMBICTIPOT PAMMOUITIOXUMUH( YHKITHH :

¢ UHPOPMAMOHHO-METOIMYECKAsl,  pealm3alusi  KOTOpoWd  oOecreymBaeT  TOJydeHHE
MPEJCTaBICHHUS O LENSIX, COJACPKaHUM, OOmIel cTpaTeruu 00y4YeHHs, BOCTIUTAHUS M Pa3BUTHUS
oOyyaromuxcs CpeAcTBaMu IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPouIs;

® OPraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas IpeIycMaTpUBAaeT ONpEAEICHHE: IMPUHIIMIIOB
CTPYKTYpUPOBaHUS U MOCIEJOBATEIBHOCTH U3Yy4eHHs] Y4€OHOro Marepuana, KOJIMYECTBEHHBIX
U KaueCTBEHHBIX €r0 XapaKTEpUCTHK; MOAXOJ0B K (POPMHPOBAHUIO COAEPIKATEIBHOW OCHOBBI
KOHTpOJII U OLEHKM OOpa30BaTENIbHBIX JOCTHXEHMH OOydJarolMXCsi B paMKax HTOTOBOM
aTTecTaluu B GopMe €MHOIO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOIEHHOTO U3Y4YEHUS] XUMHMU:

® YCTaHABJIMBACT WHBAapUAHTHOE IPEIMETHOE CoJepXkaHHue, 00s3aTeIbHOe Ul H3y4eHHs B
paMKax OTAENbHBIX NMpoduiei, mperycMaTpuBaeT pacupeaeIeHue U CTPYKTypUPOBaHHUE €ro 10
KJIaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSIM/pa3/ienaM Kypca;

e aéT NpPUMEpPHOE paCHpelesieHHe YYEeOHOTo BpPEMEHHM, PEKOMEHAYEMOIO [Ull H3Yy4eHMs
OTJICJIbHBIX TEM;

e Qpe/ylaraeT NPUMEPHYIO IOCIEOBATENIbHOCTh M3Y4YEHUs Y4eOHOro marepuaiga ¢ y4€ToM
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e aéT METOIMYECKYI0 MHTEpIpeTalyio Lejedl M 3ahad u3ydeHHsl HpeMeTa Ha yrilyOJaéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CpeaHero oomiero oOpa3oBaHus,
COJiepXKaTeNbHON  XapakTEepUCTUKU  IUIAHUPYEMBIX  pPE3yJbTaTOB  OCBOECHHUS  OCHOBHOM
oOpa3oBaTeNbHOM  MporpamMMbl  cpeAaHero  oOmiero  oOpa3oBaHUs  (JIMYHOCTHBIX,
MeTarnpeIMEeTHbIX, IPEMETHBIX), a TAK)XKE ¢ Y4ETOM OCHOBHBIX BUJIOB Y4€OHO-II03HABATEIBHBIX
JeWCTBUI 00ydaroIIerocs Mo OCBOSHUIO COAEPKaHMs ITPeIMETa.

IIo BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMMe MO XHMHUHU IPeTyCMOTpPEHa MPEeEeMCTBEHHOCTh C
oOyyeHHEeM XUMHUHM Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a HpefesaMH YCTaHOBJICHHOMN
IPOrpamMMoi o XUMHUH 0053aTeIbHOM (MHBApUAHTHOM) COCTaBIIAIONICH coiepKaHusl yueOHOTO MpeaMeTa
«XuMHs» OCTAa€TCsl BO3MOXKHOCTH BBIOOpPAa €ro BapHMAaTUBHOW COCTAaBJIAIOLICH, KOTopas JOJDKHA
OTIPENIeNATHCS B COOTBETCTBUHU C HAIIPAaBJIEHHEM KOHKPETHOTO POGHIIs 00ydeHusl.



B cootBerctBuu ¢ konnentryanbHeiMU TosioxkeHusiMu PI'OC COO o HazHayeHUU MPEAMETOB
6a30Boro u yriayon€HHOTO ypoBHEH B cucteMe auddepeHnpoBaHHOro o0y4deHrs Ha YPOBHE CPEIHETO
obmero oOpa3oBaHWsl XUMHUS Ha YypOBHE YIUIyOJEHHOTO W3YYEHHUs HAIPaBICH Ha pealli3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TarloM IMOJyYeHHs] XUMUYECKOTO 00pa30BaHUs B paMKaxX H3y4CHHS
CHCIMALHBIX €CTECTBCHHO-HAYYHBIX W XMMUYCCKUX AWCIHILIMH B BY3aX M OpPraHU3AIUSAX CPEIHETO
npodeccuoHanbHOTO 00pa3oBaHMs. B 93TOH CBSI3M M3ydeHHE MpenMmera «XUMHS» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pAaCHIMpeHHE M YIIyOJIeHHE TEOPEeTHYECKOW W NPAKTUYECKOH TMOATOTOBKU
oOyJaromuxcsi, BbIOpaBIINX ONpeAeTHEHHBIM Npoduias oOydeHus, B TOM YHCIE C IEPCIEeKTUBOM
MOCIEAYIONIETO IMOJydeHUsI XHUMHYECKOTO OO0pa3oBaHHMsl B OpPraHM3alMsaX MNpo(ecCHOHATBLHOTO
oOpazoBanus. Hapsny ¢ atumM, B ceete TpedboBanuii ®I'OC COO K ruraHupyeMbIM pe3yabTaTaM OCBOCHHS
(dbenepanbHOl 00pa30BaTEIBLHON MPOTPaMMBI CPEIHETO OOIero oO0pa3oBaHUsA H3y4YEHUE IMpeaMeTa
«XUMUS» OpPUEHTHPOBAHO TAKXKE Ha pEIIeHWe 3a7ad BOCIUTAHHUS W COIHMAJIBHOTO Pa3BUTHS
oOyyaromuxcs, Ha (OPMHUPOBAHUE Y HUX OOIIEHHTEIUIEKTYaJbHBIX YMEHUH, YMEHUH parroHaTU3aIi
ydeOHOro Tpyna u OOOOIMIEHHBIX CHOCOOOB JACSITEIBHOCTH, WMEIOIIMX MEKIMCIUILUTMHAPHBIN,
HAJIMPEIMETHBIN XapaKkTep.

CocraBislolmiMMHU ~ IIpeaMeTa «XUMHUS» Ha YpPOBHE YriayOJEHHOTO U3Y4YEHUS  SBISAIOTCA
yriyonéuueie Kypchl — «Opranmueckas xumus» W «OOmas W Heopranumdeckas xumus». llpu
OTIpENIEICHUH TIOJIX0/I0B K OTOOPY M CTPYKTYPHON OpraHHM3alldd COJEPIKAHHS 3TUX KypCOB B IPOTpamMMe
10 XUMHH 32 OCHOBY IIpHHATHI noJioxkeHust ®I'OC COO o paznmuuusx 6a30BOT0 U yriayOa&€HHOTO ypOBHEH
W3yUYEHUS TIpeIMETa.

OcHoBy cojaepxaHus KypcoB «Opranmdeckas xumus» U «OOmas M HEOpPraHWYecKas XUMHS
COCTaBJISIET COBOKYIMHOCTb MPEAMETHBIX 3HAHUM U YMEHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUECHHUS
npenMera. JTa cHUCTeMa 3HAHUN TOJydaeT OINpeneiEHHOE TEOpEeTHYECKOoe JOMOJIHEHHUE, MO3BOJISIONIEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoibmHii 00BEM (akToJOTHUECKOTO MaTepuana. Tak, Ha
yrayOn€HHOM YpOBHE H3y4eHHs TMpeaMera oOecrneueHa BO3MOXHOCTh 3HAYMTEIBHOTO YBEIMYECHHUS
0o0béMa 3HaHMI O XMMHUYECKHX DJIEMEHTaX M CBOMCTBaX MX COECIUHEHHI Ha OCHOBE pACHIMPEHUS U
yrayOneHus IpeICTaBICHUN O CTPOSHUH BEIIECTBA, XUMUYECKON CBS3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakuuii, paccMaTpUBaeMbIX C TOYKH 3PEHUS XHUMHYECKOW KUHETUKU W TEepPMOAMHAMUKH. M3ydeHwue
Mepuoauveckoro 3akoHa u [leproguyeckoil CHCTEMBl XUMHUYECKMX JJIEMEHTOB OasupyeTcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHUYECKHX IMPEJICTABICHUSIX O CTPOCHUM aromMa. XHUMHUYEcKas CBs3b
OOBSACHSIETCS C TOUKH 3pEHUS] SHEPreTUUECKUX U3MEHEHUN Mpu €€ 00pa30BaHUU U pa3pyLICHUH, a TaKKe
C TOYKH 3pEHHUS MEXaHU3MOB €€ 0Opa3zoBaHusl. V3yueHue TUNIOB peakuuil TomnoiaHseTcss GOpMUPOBAHUEM
MIPeJICTaBICHU 00 AIEKTPOXUMHUYECKUX MPOIECCaxX U ANEKTPOJIM3E PacIyiaBOB M PacTBOPOB BellecTB. B
Kypce OpraHMYecKON XMMHH MpPH PACCMOTPEHUHU PEAKIMOHHON CIIOCOOHOCTH COCAMHEHUN YAensercs
0coboe BHUMaHUE BOIIpOcaM 00 3JEKTPOHHBIX 3(PpdekTax, 0 B3aMMHOM BIMSHUA aTOMOB B MOJIEKYyJaX U
MEXaHHU3MaX PEeaKIIHii.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJAEpKaHHEe KypCOB XUMUU YIIyOJIEHHOTO YPOBHS H3y4CHHS
JUIS KJTACCOB OMpeeNEHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep TOTOJHEHHM K
oOmieil cucteme MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSHHE CMEXKHBIE MpeaMeTsl. Tak, Hampumep, B
COJIep’)KaHUU TIpeAMeTa sl KIacCOB XUMHUKO-(pu3ndeckoro npoduis Oonbioe 3HaueHHE OynyT MMETh
AIIEMEHTHI y4eOHOTO MaTepuaina mo obmeil xumuu. [Ipu u3ydeHnn npeamera B JaHHOM clydae akIeHT
Oyzer caenaH Ha OOIIHOCTH METOJIOB TMO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPHIl B XMMHUHU U B (DU3HKE:
aTOMHO-MOJIEKYJISIpHass Teopus (MoJIeKylsipHas Teopus B (pU3MKe), 3aKOHBI COXpPAaHEHUS MacChl U
SHEPruH, 3aKOHBI TEPMOJAMHAMUKH, JIEKTPOJIN3a, IPEICTABICHUS O CTPOSHUH BEIIECTB U IPYTOe.

B TO xe BpeMs B coaep)KaHUU MpeaMeTa i KJIaCCOB XMMHKO-OHMOIOTHYECKOTO Mpoduis
OonpIMi yaenpbHBIA Bec OyneT HWMeTh OpraHudeckas XuMHUsA. B 3ToMm ciiydyae mpeaocTaBIisieTcs



BO3MOKHOCTh JJIs1 Oojiee OOCTOSITETHHOTO PACCMOTPEHUS XWMHUYECKOM OpraHM3ald KICTKH Kak
OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TaKUE CTPYKTYpHBIE KOMIOHEHTHI, KaK
JUMHJIBI, OCNIKU, YTIEBObI, HyKJICHHOBbIE KUCIOTH U Apyrue. Ilpu 3ToM 3HaHUS O COCTaBe U CBOMCTBAX
IIPE/ICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILECTB CIYXKAT OCHOBOW Ul M3YYEHUS CYLUIHOCTH
poreccoB POTOCHHTE3A, BIXaHUS, MMIICBAPCHUS.

B mmane ¢dopmMupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOIOB
MIO3HAHUS U OIIbITA MPAKTUYECKOIO MPUMEHEHUS Hay4yHbIX 3HAHUU M3ydEHHME NpeaMeTa «XUMHS» Ha
yrIyOn€HHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3AX C y4eOHBIMU NpeIMEeTaMH, BXOSIIUMH B
cocTaB NIpeaMETHbIX oOnactell «EcTecTBeHHO-HAy4HbIE MpEeAMEThI», «MaremaTtuka U MH(QOpPMaTUKa» U
«PyCckuil 3bIK U IATEPATYPA».

[Ipn u3yueHun y4deOHOro mnpenMera «XHUMHsD) Ha YrIyOJIEHHOM YpPOBHE TakXke, Kak Ha YpOBHE
OCHOBHOTO M cpenHero oobmiero oOpa3oBaHusi (Ha 0a30BOM YypOBHE), 3ajauell MEpPBOCTENEHHOMN
3HAYUMOCTH SIBJIIETCS (POPMHPOBAHNE OCHOB HAYKH XUMHUU KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON AEATETbHOCTH YEJIOBEKA M OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTYphl. Pemrenue 3Toit
3aJ1auM Ha yriIyOJE€HHOM YpPOBHE M3Y4EHHUs MpeMeTa MpeanoiaraeT peajn3alnio Takux Lese, Kak:

e (opmupoBaHuE MpPEICTaBICHUI: O MaTepUAIbHOM €IUHCTBE MHpA, 3aKOHOMEPHOCTSAX U
MO3HABAEMOCTH SIBJICHUNM NPUPOIbI, O MECTe XHMHUU B CUCTEME ECTECTBEHHBIX HAyK M €€
BeIylieil poju B 00ecreyeHUH YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA: B PEIICHUU IMPOOIeM
9KOJIOTMYECKOM, SHEPreTUYECKOil U MuIIeBoi 0€30MacCHOCTH, B Pa3BUTUN MEIULIMHBI, CO3TaHUN
HOBBIX MAaTE€pHAJIOB, HOBBIX HCTOYHHMKOB DJHEPruM, B OOECHEUEHUU PpaAlMOHAIBLHOTO
MIPUPO/IOIOIIBL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyIbTypbl YeloBeKa, a
TaK)Ke IKOJIOTUYECKU 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M PUPOJHOMN CPEIE;

® OCBOCHHME CHCTEMBbl 3HAHUM, JIEKAINIUX B OCHOBE XMMHUYECKON COCTABIIAIOIIEH €CTECTBEHHO-
HaydHOW KapTWHBI MHpa: (PyHIAMEHTAIBHBIX IIOHATHNA, 3aKOHOB M TEOPUH XHMUH,
COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHSX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaJIMOJIEKYJISIPHOM, 0  TEpMOJMHAMUYECKHMX M  KHHETHYECKHX
3aKOHOMEPHOCTAX NPOTEKaHUSI XUMHUECKUX PEAKLIMil, 0 XUMUYECKOM PAaBHOBECUH, PACTBOPAX U
JHUCIIEPCHBIX CUCTEMax, 00 00X HayUYHbIX TPUHIIMIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4arOmIMXCS OCO3HAHHOTO MOHHMMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XMUMHYECKUX 3HAHUU Ui OOBSICHEHUS KIIIOUEBBIX MJIEH M MpoOJieM COBPEMEHHOM XUMUU, A
OOBSICHEHUS M TPOTHO3UPOBAHUS SIBJICHUH, HMEIOIIUX ECTECTBEHHO-HAYyYHYIO TPUPOLLY;
IPaMOTHOTO pelieHus IpooiieM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHNS, aHAIN3a U OL[CHKH C
MO3UIMN  JKOJOTMYEeCKOH Oe30MacHOCTH TOCIENCTBUNH OBITOBOM M MPOU3BOJCTBEHHOU
NESATEIbHOCTH YEJOBEKA, CBSI3aHHONM C XUMHUYECKUM IPOU3BOJICTBOM, HCIOJB30BAaHUEM U
nepepaboTKOMN BEIIeCTB;

e yrioyOieHHue MpeACcTaBIeHU O HAYYHBIX METO/IaX MO3HAHUS, HEOOXOJUMBIX AJIsi MPUOOPETeHUS
YMEHHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSCHEHUS XUMUYECKHX SIBICHHM, UMEIOIINX
MECTO B IIPUPOJE, B IPAKTUUECKOMN AECATEILHOCTH U MIOBCETHEBHON KU3HU.

B muane peanusanuu mepBOOUYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOMIMX (DYHKIHUN IIETOCTHON
CHCTEMBI CpeJHEro o0IIero oopa3oBaHMs NpU U3YUYEHUH NpeaMeTa «XUMUsS» Ha YrIyOJE€HHOM YpOBHE
0c00YI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKUE 1NN U 3a/]1auu, KakK:

® BOCINUTaHUE YOESKIEHHOCTH B TMO3HABAEMOCTU SIBJICHHM NPUPOMABI, YBaXEHUS K MpOIeccy
TBOPUYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIAIHBIX UCCIEA0BAHUN B XUMUH, (popMHUpOBaHHe
MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® Dpa3BUTHE MOTHMBAIMM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTaHHIO HA OCHOBE YCBOCHHMSI OOIIEYEIOBEUECKUX [IECHHOCTEH;



Pa3BUTHUC TMIO3HABATCIIbHBIX HWHTCPCCOB, HWHTCIJICKTYAJIbHBIX MW TBOPUYCCKUX crnocoOHOCTENR
oOyyaromuxcs, (GOPMHPOBAHHWE Yy HHUX CO3HATEIHHOI'O OTHOLIEHHS K CaMOOOpa30BaHHIO M
HEMpPEepPhIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEITHOW MPOQEeCCHOHATBHON U 0OIIEeCTBEHHOM
JESATEILHOCTH, OTBETCTBEHHOTO OTHOILICHHUSI K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3I0POBOM
oOpa3se XHU3HH;

dbopmMupoBaHHEe yYMEHHUH W  HABBIKOB  Pa3syMHOTO  IPHPOJIONIOJIB30BAHUS, Pa3BUTHE
9KOJIOTUYECKOW KYJIbTYPhI, MPUOOPETEHHE ONBITa OOIIECTBEHHO-TIONE3HOW HSKOJOTUYECKON
JESATSIBHOCTH.

OO1iee YMCIIO YacoB, MPEIYCMOTPCHHBIX U H3YYCHHS XHMHH Ha YyriIyOJCHHOM YPOBHE CpEIHEro
obmiero oopazosanus, coctarisier 204 gacos: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 ximacce —
102 gaca (3 vaca B HeZIeIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XUMHUM.

[Ipenmer M 3HayeHHE OPraHUYECKOM XMMHH, MPEJICTaBICHHE O MHOrO0Opa3uM OPraHUYeCKHX
COCIMHEHU .

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE W BO3OYKIAEHHOE COCTOSHHS. BajeHTHBIC
BO3MOXHOCTH aTOMa yriepoja. XuMHUecKas CBSI3b B OpraHMYECKUX COeNMHEHUsAX. Turbl rudpuanzanuu
aTOMHBIX opOuTanel yriepona. MexaHu3Mbl 00pa30oBaHMsI KOBAJIEHTHOW CBA3U (OOMEHHBIH U JOHOPHO-
aKIenTopHbI). TUMbl TepeKphIBaHUS ATOMHBIX OpOWTallel, G- W T-CBs3u. OnuHapHas, JBOWHAS U
TpoiiHas cBs3b. CriocoObl pa3phiBa CBA3EH B MOJIEKYJIaX OpraHnyeckux BemiecT. [loHsaTHEe 0 cBOOOIHOM
paaukane, Hykjieoduie u MeKTpoduiie.

Teopus crpoenust oprannueckux coenquHeHuil A.M. bytiepoBa u coBpeMeHHbIE IPEICTABIECHUS O
CTPYKTYpE MOJIEKYNl. 3Hau€HUE TEOPHUH CTPOEHUS OpPraHMYECKUX COeAUMHEHHH. MonekynspHble u
CTpyKTypHBIe (GopMyinbl. CTpyKTypHblE (DOPMYJBI PA3IUYHBIX BHJIOB: pa3BEPHYTas, COKpalll€HHas,
ckenetHasd. M3omepus. Buabl mzomepuun: CTpyKTypHas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE 3((EKTH B
MOJIEKYJIaX OPraHUYeCKUX COSAMHEHUH (MHAYKTUBHBIN U Me30MepHBIi 2PPeKTsI).

[IpencraBnenue o kiaccuuKay opraHuueckux BemecTB. [loHsTHE 0 QYyHKIMOHATILHON TpyMIIe.
I'omonorus. I'omonorunyeckue psabl. Cuctemarnyeckass HOMEHKIATypa OPraHMYeCKHX COEIUHEHHH
(IUPAC) u TpuBHabHbIE HA3BaHHUS OTACIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH M KJIAcCU(UKALUA OPraHUYECKUX peakiuil. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakuuy B OPraHUYECKON XUMUHU.

OKCIepUMEHTAIIbHbIE METO/Ibl U3YUEHMsI BEILIECTB U UX MIPEBPAILEHUI: 03HAKOMIICHHE C 00pa3LamMu
OPraHMYECKUX BEIECTB U MaTEpHagaMHi Ha UX OCHOBE, OIIBITHI 10 MIPEBPALICHUIO OPIraHUYECKUX BEILECTB
IpU HarpeBaHuM (IJIaBJIeHHE, OOYIJIMBAHHWE M TOPEHHUE), KOHCTPYUPOBAaHUE MOJENel MOJeKyI
OpPraHUYECKUX BEILECTB.

YrieBoaopoabl.

Ankanpl. ['omonornyeckuil psj ajikaHoB, oOwmas (opMmyna, HOMEHKIATypa M H30MEpHs.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AlIKaHOB, SP3-rMOpHIM3aIis aTOMHBIX OpOUTaneii
yriaepoja, 6-cBsa3b. Gu3nuecKkue CBOMCTBA aJIKaHOB.

XVUMHYECKHE CBOMCTBA aQJKAaHOB: PEAKUUU 3aMELIEHUS, HW30MEpHU3aLUM, JErUAPUPOBaHUS,
LUKIW3alWY, [UPOJN3a, KpeKuHra, ropeHus. I[IperncraBieHne o MeXaHU3ME peakUUi pPagUuKaJbHOIO
3aMeIlEHUs.

Haxoxnenue B npuposae. CrnocoObl NOMy4eHUs: U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. O6mas Qopmyna, HoMmeHknarypa M uzomepus. OcoOEHHOCTH CTPOCHHS U
XMUMHYECKUX CBOMCTB MaiblX (LUKIOMPONAH, IHUKIOOYTaH) M OOBIYHBIX (IMKJIOMEHTAH, IIUKIOTEKCaH)
UKI0ankaHoB. CocoObl MOTy4eHUs U IPUMEHEHHE [TUKIOAIKAHOB.

Ankenbl. ['omonorndyeckuil psii ajakeHoB, oOmas (opmyna, HOMEHKJIAaTypa. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIl aJIKEHOB, SP°-ruOpUIM3alks aTOMHBIX OpOHTaleil yriepoaa, - 1
n-cBA3u. CTpyKTypHass M TeomeTpuueckas (Imc-TpaHc-) nzomepusi. dusnyeckue CBONCTBAa aJIKEHOB.
XVUMHYECKHE CBOWCTBA: PEAKLMM MPUCOCAVHEHUS, 3aMELICHMS B (-TIOJIO)KEHHWE NIpU ABOWHOM CBS3W,
nojmMepu3auuu U okucieHus. IlpaBuno MapkoBHuKoBa. KadecTBEeHHbIE peakluy Ha JBOMHYIO CBS3b.
CrniocoObl nosTyyeHHs U NPUMEHEHUE alTKeHOB.



Ankanuensl. Knaccudukanus ankaaueHOB (CONPSDKEHHBIC, WU30JMPOBAHHBIC, KYM)IUPOBAHHbIE).
Oco0OeHHOCTH 3JICKTPOHHOTO CTPOCHHSI M XMUMHYECKUX CBOMCTB CONPSOKEHHBIX nueHoB, 1,2- u 1,4-
npucoequHenue. llomumepusanust conpspk€HHbIX JaueHoB. (CrnocoObl IMOJIydeHUST M IPUMEHEHHE
aJIKa/InEHOB.

Ankunabl. [OMoJOrudYeckuii psj ajlKWHOB, o00mas ¢opMmyna, HOMEHKJIATypa W H30MEpHs.
DJNEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYNT aIKUHOB, SP-THOPHIM3AIUS aTOMHBIX OpOuTasneit
yraepona. ®dusnueckue CBONCTBAa aJKMHOB. XHMHUYECKHE CBOMCTBA: pPEAKLMH MPUCOEIUHEHMUS,
JUMEpU3allul W TpUMEpHU3aluM, OKUCIeHUsA. KucioTHele CBOICTBA aJKWHOB, MMEIOIIUMX KOHLEBYIO
TPOHHYIO CBsi3b. KauecTBeHHbIE peakiuu Ha TPOHHYIO CBsA3b. CrOCOOBI TOJyYeHUS M HpPUMEHEHHE
QJIKHOB.

ApomMarudeckue yrieBoAopoasl (apeHsl). ['omonormueckuil psig apeHoB, oOmas Qopmyna,
HOMEHKJIAaTypa W H30MepUs. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH307a.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBA OE€H30J1a U €0 TOMOJIOTOB: peaKlUy 3aMEeleHUs B
OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajuKale, peakluu MPUCOEAMHEHHUS, OKHCIECHHE TOMOJIOTOB
oenzona. IlpencraBnenue 00 OPHEHTHPYIOIIEM ICHCTBUU 3aMECTUTENIEM B OEH30JIbBHOM KOJbIE Ha
MpUMepe aJKUIBHBIX PaJUKalioB, KapOOKCHIBHOM, TMIPOKCUIBHOW, aMHHO- W HHUTPOTPYIIIBI, aTOMOB
rajioreHoB. OcCOOEHHOCTH XMMHMYECKUX CBOWCTB crupoia. [lomumepuzanus crtuposia. CrnocoOsl
MOJIy4Y€HUs U IPUMEHEHUE apOMaTUYECKUX YIIeBOI0POIOB.

[Ipupoaustii ra3. [lonyrHeie HedTsHBIE Ta3bl. HedTh 1 e€ nmpoucxoxaenue. KameHHbll yroib u
MpOIyKThl ero mnepepadoTku. CrocoObl mepepaboTKu He(THU: MeperoHka, KpPeKUHT (TepMUYECKU,
KaTaJduTHueckuit), pudopmunr, nuponus. IlpoaykTel mnepepaOoTku He(pTH, HX MNPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnuecKas CBsI3b MEXKIY pa3IMUHBIMU KJ1aCCaMH YIJIEBOJOPOIOB.

DJNEeKTPOHHOE CTPOEHUE TaJlONeHIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakiiuy 3aMenieHns rajoresa Ha
THJIPOKCOTPYIIILY, HUTPOTPYINILy, LUAHOIPyIIy, amMHHOTrpynmy. JleificTBue Ha rajJoreHNnpou3BOJHBIE
BOJHOI'O M CIIMPTOBOIO pacTBopa Hiénoun. B3auMozeiicTBue AurajoreHajJkaHOB C MAarHMEM U LIUHKOM.
[ToHsiTHE O METANJIOOPraHNYECKUX COeAMHEHUX. Vcrnonbp30BaHue rajJoreHnpon3BOIHbIX YIIIEBOI0POJIOB
B OBITY, TEXHUKE U IPU CUHTE3€ OPraHMYECKUX BEILECTB.

OKCIIepUMEHTAIIbHBIE METO/bl M3YyY€HHs BEIECTB M UX IpPEBpallleHHH: n3ydeHue (U3UUYECKUuX
CBOMCTB yIJI€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX PEAKIMHA YII€BOJOPOOB pa3IMUHbIX KIaCCOB
(obecuBeurBaHne OpPOMHONM MM HOJHOW BOJBI, pacTBOpa Il€pMaHraHatra Kajus, B3aUMOJICHCTBHE
aleTuIeHa C aMMHMAa4YHBIM pacTBOpoM okcuua cepedpa(l)), xauecTBeHHOE OOHapy)XEHHE yriepoja Hu
BOJIOPO/Ia B OPraHWYECKUX BEILECTBaX, MOJIYUYE€HUE 3TUIIEHA U U3y4YEHUE €ro CBOMCTB, O3HAKOMIIEHHUE C
koekusamMu «Hedts» u «Yroas», ¢ obpa3uamu IUIacTMacC, KaydyKOB U PE3UHBI, MOJIEIUPOBAHUE
MOJIEKYJI YTJI€BOJIOPOJIOB U TaJOr€HIIPOU3BO/IHBIX YTIEBOJOPO/IOB.

Kuciopoaconep:kamue opranudeckue coeJuHeHus.

[IpenensHble onHOATOMHBIE cHUPTHL. CTpoeHHE MOJEKyn (Ha NpUMepe METaHOoja U 3TAHOJIA).
I'omonoruueckuil psan, obmas dopmyna, M30MepHs, HOMEHKIaTypa U kiaccudukanus. dusnueckue
CBOMCTBAa MNpEAEIbHBIX OJHOATOMHBIX CIHMPTOB. BOoIOpoaHbIE CBA3M MEXKIY MOJIEKYJIAMU CIHPTOB.
XVUMUYECKHE CBOWCTBA: PEAKLUHM 3aMEIIEHUs, JAETUApATalid, OKUCJICHMs, B3aHMMOJICHCTBHE C
OPraHMYECKUMH M HEOpraHMYECKUMHU KucinoTamu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIIUPTBHI.
JlelicTBue 3TaHONAa M METaHOJAa Ha OpraHu3M denoBeka. CrocoObl TOJMy4YeHUS M HpPUMEHEHHe
OJIHOATOMHBIX CIIUPTOB.

ITpocTsie 3¢upbl, HOMEHKIaTypa 1 u3omepus. OcoOeHHOCTH (PU3NYECKHX U XMMUYECKUX CBONCTB.

MHOroaToMHbIE CIUPTBHI — ATHICHIVIMKOIb M TiaulepuH. OU3ndeckue U XMMUYECKHE CBOMCTBA:
peakuuu 3aMelIeHus, B3aUMOJCWCTBME C OPraHUYeCKUMHM M HEOPraHMYECKMMHU KHCJIOTaMH,



KaueCTBEHHas peakiuss Ha MHOTOATOMHBIE CHHPTHL. [IpencTaBieHre O MeEXaHHM3ME peaklui
HyKJIeo(HIpbHOTO 3amMenieHus. JleiicTBue Ha opraHu3M 4enoBeka. CrocoObl MOydeHuss ¥ MPUMCHEHUE
MHOTOATOMHBIX CITUPTOB.

@enos. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIMSHUE THUIPOKCOTPYIIBI M OEH30JIBHOTO sIIpa.
®duznyeckue cBoiicTBa PpeHosa. OCOOEHHOCTH XUMUYECKUX CBOUCTB (peHosa. KauecTBeHHbIE peakliuy Ha
¢denon. Tokcuunocts ¢enona. CriocoObl mosrydyeHus: U npuMeHeHue ¢enona. DeHonapopmanbaeruHas
cMoJIa.

KapOoHuIbHBIE COCAMHEHUS — abJCTHIBI M KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHMILHOM
rpymmbl. ['OMoJIOTHYECKUE PSIIbI AlTBJICTHIOB M KETOHOB, 00IIas ¢popmyia, H30Meprs U HOMEHKJIATypa.
@u3nYeCKre CBOMCTBA AIBbACTHAOB U KETOHOB. XMUMHUYECKHE CBOMCTBA QJIbJACTHIOB U KETOHOB: PEAKIIUU
npucoeuHeHus. OKHCIICHUE abACTHIOB, KAYSeCTBCHHBIC PeaKIIMA Ha abJerubl. CIIOCOOBI MOJTydeHUs
Y IPAMEHEHUE aJIBJICTHIOB ¥ KETOHOB.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. (OCOOEHHOCTM CTPOEHUS  MOJIEKYJ
KapOOHOBBIX KHUCIIOT. M3oMepus M HOMEHKIaTypa. DOu3ndeckue CBOHCTBA OJTHOOCHOBHBIX IPEICITBHBIX
KapOOHOBBIX KHCIOT. BOJIOpOIHBIC CBSI3M MEXIY MOJIEKYJIAaMH KapOOHOBBIX KHCIIOT. XWUMHUYECKUE
CBOWCTBA: KHCIIOTHBIE CBOWCTBA, peakiusi JTepU(UKAINU, PEAKIHMH C y4acTHEM YTIIEBOJOPOJTHOTO
panukana. OcCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [IoHATHE O MPOU3BOIHBIX KApOOHOBBIX KUCIIOT
— CNOXHBIX 3dupax. MHoOrood6pasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMPEICTbHBIX W
apOMaTHYEeCKNX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX KHCJIOT, THJIPOKCHKApPOOHOBBIX KHCIIOT.
[IpencraBuTeM BBICIIMX KapOOHOBBIX KHCJIOT: CTCAPUHOBAS, MATLMUTHHOBAS, OJICHHOBAS, JUHOJIEBAS,
JuHoNeH06as KUCIOThl. CrOCOOBI MOTyYeHHs U PUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxwubie 3¢upsl. ['omomorumveckuit psia, oOmas ¢opMyna, H30MEpUs W HOMEHKIJIATYpa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupswi. Ctpoenue, puznueckre U XMMHYECKHE CBOMCTBA KUPOB: TUAPOJIU3 B KUCIOW U MIETOYHON
cpene. OcoOEHHOCTH CBOMCTB KHPOB, COJEPKAIIMX OCTATKH HEMPEENIbHBIX KUPHBIX KUCIOT. JKUphl B
MIpHUpOJIE.

MBpBLT4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mas xapakrepuctuka yrieBojoB. Kinaccudukainus yrieBogoB (MOHO-, U- U TMOJIMCAXapHU/bI).
Monocaxapuabl: TIJI0K03a, (PpykTo3a, rajakro3a, pubo3za, nezokcuprbo3a. Pusznyeckue CBONCTBA U
HaxoxjaeHue B mnpupone. PortocuHTe3. XHMMHUYECKHME CBOWCTBA TJIIOKO3bI: pPEAaKIMH C Y4acTUEM
CHUPTOBBIX U aJbJACTUAHON TPy, CIUPTOBOE U MOJIOUHOKHUCIIOE OpoxeHue. [IpuMenenne ritoko3bl, eé
3HaUYEHUE B IKU3HENCATENLHOCTH oOpranum3ma. Jlucaxapuuel: caxapo3a, MajlbTo3a U JaKTO3a.
BoccranasnuBaromiye 1 HEBOCCTaHABIMBAIOUIUE Aucaxapuibl. ['uaponus aucaxapuaoB. HaxoxaeHue B
npupoje u npumenenue. [lomucaxapuapl: Kpaxman, TIIMKOT€H U 1e/Uio03a. CTpoeHHe MakpOMOJIEKYI
KpaxMaja, TJIMKOT€Ha W UeJUTio03bl. dusnyeckue CBOMCTBA Kpaxmaia M ILEJUTIONIO3bl. XHUMHUYECKUE
CBOMCTBa Kpaxmala: THAPOJU3, KaUYeCTBEHHAs PEaKIs C MOJOM. XUMHUYECKHE CBONCTBA IIEJUTOJIO3BI:
TUAPOIIU3, MoJTydeHue d3PUpoB LeTton03bl. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM
mENK).

DKcIepUMEHTAIbHBIE METOIbI U3yYEHHSI BEIIECTB M UX MPEBPAILIEHU: pAaCTBOPUMOCTD Pa3TUYHBIX
CIIUPTOB B BOJI€, B3aHMOJCHCTBHE dTaHONA C HATPUEM, OKHUCIECHHE STHUJIOBOTO CHHUpPTa B ajbJIeryi Ha
packan€HHOW MEIHON MPOBOJIOKE, OKUCICHHE JTUIIOBOTO CIUPTA JUXPOMATOM Kalvs (BO3MOKHO
WCIOJIb30BAHME BHIEOMATEPUAIOB), KAYeCTBEHHBbIC pEAKIMHW Ha albJeruiabl (C THUIPOKCHUIOM
muammuncepeopa(l) u  ruapokcumom meau(ll)), peakums rounepuna ¢ rugpokcuaom  memu(ll),
XMMHYECKHE CBOWMCTBA pPAcTBOpPA YKCYCHOW KHCIOTBHI, B3aUMOJCWCTBHE pacTBOpa TJIOKO3BI C
ruapokcugom menu(ll), B3ammoneiicTBie kpaxmana ¢ MOJOM, pEelIeHHe SKCIIEPUMEHTAIBHBIX 3a7a4 10
TemaM «CrupThl U (heHoIbl», «KapboHoBbie kucnoThl. ClI0KHBIE Y(PUPBD.



A3oTcoaepkamye OpraHnyecKne coeANHEeHusl.

AMHHBI — OpraHuYecKkue NpOoU3BOAHbIE amMmHaka. Knaccudukanus amMuHOB: anudarudeckue u
apoMaTH4ecKHe; IepBUYHbIC, BTOPUYHBIEC U TpeTHYHbIe. CTpOoeHue MoKy, 001mas popmyna, H30MepHs,
HOMEHKJIATypa ¥ (PU3NYECKHE CBOWCTBA. XUMHYECKOE CBOWCTBA aMM(PATHUYECKUX aMUHOB: OCHOBHBIC
CBOICTBa, AQJIKWIMPOBAHHWE, B3aMMOJEHUCTBHUE MEPBUYHBIX AaMUHOB C a30THCTON kuciotoil. Conu
QJIKMJIAMMOHMUSL.

AHWINH — NIpe/ICTaBUTENb aMUHOB apoMartudeckoro psajaa. Ctpoenue aHwinHa. BanMmHoe BiavsiHUE
TpyImn aTOMOB B MOJeKylne aHwinHAa. OCOOCHHOCTH XMMHYECKHMX CBONCTB aHWIMHA. KadecTBEHHBIE
peaknuy Ha aHWIHH. CrIOCOOBI TOTydeHUs ¥ IPUMEHeHHe anrdaTHuecKux aMiuHOB. [lomydenne anninHa
13 HUTPOOEH30J1a.

Awmunokucnotel. Homenknatypa u wuzoMepus. OTHeNbHbIE MPEACTAaBUTENH (-aMHUHOKHUCIIOT:
IUIWAH, ajdaHuH. DU3MYeCcKHe CBOKMCTBA AMUHOKHUCIOT. XHMHUYECKHE CBOMCTBA AMUHOKHCIOT Kak
aM(pOTEpHBIX OPraHMYECKUX COCIUHEHMH, peakuusi MOJUKOHACHCAlluU, 00pa30oBaHUE MENTUAHON CBS3H.
buonoruueckoe 3HaueHre aMHUHOKUCIOT. CHUHTE3 M TUIPOJIU3 METTHIOB.

benku kak mpupoansle mnosuMepsl. llepBudHasi, BTOpUYHAss W TpPETHYHAas CTPYKTypa OENKOB.
XUMHYECKHE CBOMCTBA OENTKOB: THIPOJIN3, IeHATypalusl, KaueCTBEHHbIE PEaKIIMH Ha OEIIKU.

DKClepUMEHTAIbHBIE METO/bl M3YYEHHs BEIECTB M UX MpPEBpALICHHi: pacTBOpeHHE OENKOB B
BOJie, JeHaTypauusi O€IKOB TIpU HarpeBaHWM, LBETHbIE pEaKkIUH Ha OeJIKd, pelieHue
SKCIEPUMEHTAJbHBIX 3a/lad M0 TeMaM «A30TCOoJep)Kalllie OpraHUYecKue COEAUHEHHUS» U
«Pacro3HaBaHue opraHM4eCKUX COECTUHEHHID.

Brbicokomoieky isipHble cOeTUHEHM.

OCHOBHBIE TMOHATHS XUMHHM  BBICOKOMOJIEKYJISIDHBIX ~ COCAUHEHUH: MOHOMEp, MOJIMMEp,
CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPHU3ALMH, CPEOHSAsS MOJEKYJIsspHas Macca. OCHOBHBIE METOMbI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX COCMHEHNN — IOJIMMEpHU3alus U MOJUKOHICHCAIUS.

[Tonumepnsie Martepuanbl. [lmacTmaccesl (MOJMATHIIEH, MOJIMIPONUICH, MOJIMBUHWIXIOPU],
MOJIUCTUPOJ, TMOJMMETHUIMETAKpUIAT, TOJUKapOOHAThl, MOJMATWICHTepedTanaT). YTWiIu3auus u
nepepaboTKa IIacTuka.

DnacToMephsl: HaTypajbHBIM KaydyK, CHHTETHYECKHE Kaydyyku (OyTaIueHOBBIH, XJIOPOIMPEHOBBIH,
M30TPEHOBBIN) M CHJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHUHTEeTHYECKUE (KaIpoH U JIaBCaH).

[Tonumepsl crnenuanbHOrO Ha3HaueHUs (TedJIOH, KeBiap, SJIEKTPOMPOBOMAAIINE MOJIUMEPSI,
OunopaziiaraeMble TIOJUMEPHI).

DKCIepUMEHTAIbHBIE METOIbI U3YUEHUS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHUE C 00pa3iiaMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYYKOB, PEIICHHE SKCIIEPUMEHTAIIbHBIX 33/1a4 110
Teme «Pacro3HaBaHue M1acTMace U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MonekynspHoil (GOpMyabl OpPraHU4eCKOro COEAWHEHHUS [0 MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIINX B €r0 COCTaB, HAXOXAEHUE MOJIEKYJIIPHOM (POPMYIIbI OPraHUYECKOTO COEANHEHUS
no Macce (00bEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
pEaKIuu /UM UCXOIHBIX BEIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI OPraHUYECKOTO BEIIeCTBA Ha
OCHOBE €ro XMMHUYECKHUX CBOWCTB WM CIIOCOOOB IOJIy4€HHs, ONpeEAeTIeHUuE JI0JIM BBIXOAA MPOJIyKTa
peaKuy OT TEOPETUUYECKH BO3ZMOXKHOTO.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanuss MeXNpeAMETHBIX CBsA3€M IpU M3ydeHMHM opraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCA Yepe3 MCHOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSITHUH,
IIPUHATBHIX B OTAEJIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTecTBEHHO-HAYYHbIE MOHSATHUS: SBJICHHE, HAy4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalU3, CUHTE3, KiIacCU(UKaLus, HaOI0JeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIE)Ib, MOJCIUPOBaHMUE.

®du3uka: Marepus, aroMm, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, 3HEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, (PN3NIECKHE BETMYMHBI, €JMHUIBI H3MEPEHUS,
CKOPOCTb, DJHEPIrHUs, Macca.

buonorusa: kierka, opraHusM, OJKocucTeMa, Ouocepa, MeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA U TeTepoTpO(HBI TUI MHUTaHHS, OpokeHue, (POTOCHHTE3, JAbIXaHHWE, OCIKH, YIICBOJBI,
YKUPbI, HYKJIEUHOBbIE KUCJIOTHI, (DEPMEHTBI.

I'eorpadusi: mose3Hsle HCKONIAEMBblE, TOILIUBO.

TexHONOrMs: NUIIEBBIE NPOIYKTHI, OCHOBBI pPAllMOHAIBHOIO NUTaHUSA, MOIOIIME CpEICTBA,
MaTepuaibl U3 UICKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMMUS

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sfep. XHMHUYecKHil anemeHT. WM3orombl. CTpoeHHE >3IEKTPOHHBIX
000J10Y€K aTOMOB, KBAaHTOBBIC YHCIIAa. DHEPreTUYECKHE YPOBHU W TOJYPOBHH. ATOMHBIC OpOUTAIH.
Knaccupukanuss XxuMudeckux sieMeHToB (S-, p-, d-, f-amementsr). PacmpesencHue 37I€KTPOHOB IO
aTOMHBIM OpOUTANIAM. DJNEKTPOHHBIE KOH(PUTYypaIlUU aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M  BO30YXIEHHOM  COCTOSHMUHM,  DJEKTPOHHble  KOHGUIypallud  HOHOB.
DIIEKTPOOTPUIIATETLHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoguueckas cucteMa xumuueckux snemeHtoB J[.M. Menneneena.
CBsi3b IEpUOIMYECKOTO 3aKOHA U lleproauyeckod CHCTEMBl XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOCHHUSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BELIECTB IO IpylrnaM U MepuojaM. 3HAYCHHUE MEePHOIUYECKOTO
3akoHa /.. Menneneena.

XuMHu4ueckass CBs3b. BHIBI XMMUYECKOM CBA3U: KOBAJICHTHAs, WOHHAs, METAJUIMYECKasl.
Mexanu3mbl 00pa3oBaHMsl KOBAJICHTHON CBSI3U: OOMEHHBIA M TOHOPHO-aKIENITOPHBIN. DHEprus U AjanuHa
cBsa3u. lloJApHOCTH, HANpPaBIEHHOCTh W HACBIIIAEMOCTh KOBAJEHTHOW CBs3U. KpaTHble CBs3U.
Bonopoanas cBs3b. MexMoIIeKynsipHble B3aUMOJCHCTBHUS.

BasieHTHOCTh U BaJleHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPbI MOJIEKYI C UX
TreOMETPHUECKUM CTPOSHUEM (Ha MPUMEPE COSAMHEHUN IIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBnenue o KOMIUIEKCHBIX ~ COEIUHEHUSX. CocraB  KOMIUIEKCHOTO  HMOHA:
KOMIIJIEKCOOOpa3oBarenb,  JUTaHAbl.  3HAU€HHE  KOMIUIEKCHBIX  coenuHeHwil.  [lonsitue o
KOOPAMHAIMOHHOW XUMUHU.

BemiectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOCHHS. THUIBI KPUCTAUIMYECKHX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[lonarue o pgucnepcHbix cucremax. McruHHble pacTBOphl. llpencraBieHne O KOJIOMIHBIX
pactBopax. CrocoObl BBIpaKE€HHUS KOHIICHTPAIMM PAacTBOPOB: MaccoBasi JOJsl BEIIeCTBa B PacTBOpE,
MOJIsipHass ~ KOHIEHTpauus.  HacbllleHHble W HEHACHIIIEHHbIE  PACTBOPBI,  PAaCTBOPHUMOCTb.
Kpucrannoruaparsr.



Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. 1 pUBUANbHBIC Ha3BaHUS OTACIHHBIX
IIpEICTaBUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccupukanuss XMMHUYECKHMX pPEaKUUid B HEOPraHWYECKOH M OpPraHWYecKOW XUMHH. 3aKOH
COXPAaHEHHUSI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBPAILECHUS SHEPTUU MPU XMMHUYECKUX PEaKLIMsIX.
TenoBeie 3¢ dexThl XuMuUeckux peakuil. TepmoxuMuueckue ypaBHEHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (akTopoB. ['oMoreHHbIEe WU
rereporeHHsle peakuu. Karanus u katanusaTopsl.

OOpatumbie W HeoOpaTHUMBIE peaKIuu. XHUMUYECKOe paBHOBecue. KoHCTaHTa XHMHYECKOTO
paBHOBecHs. DaKTOpPBI, BIUAIOIINE HA TOJ0KEHUE XUMUYECKOTO PaBHOBECHSI: TEMIIEpATypa, AaBJICHUE U
KOHIICHTPALMK BEIIECTB, Y4acTBYIOMMX B peakiuu. [Ipunmun Jlelllarense.

OnexTponuTtnueckas auccouuanus. CuibHble M ciiadble 3eKTpoJuThl. CTENneHb AUCCOLMAIMH.
Cpena BOIHBIX pAcCTBOPOB: KHCIIOTHAs, HEWTpasibHas, IenouHas. Bomgopoansiii mokaszarens (pH)
pactBopa. ['maponus coneit. Peakiinu nonHoro ooOMeHa.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE — peakuuu.  CreneHb  okucieHus.  OkuciauTens U
BOCCTaHOBUTENb. llpomecchl  OKUCIEHMsT M BOCCTAHOBIECHHA. BaxHeimue OKUCIUTENM U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACIIaBOB BEILIECTB.

DKclepuMEHTAIbHbIE METObl M3y4eHMs] BELIECTB M MX IPEBPALLEHUI: pa3jiokKeHHe MEepOKCUAA
BOJIOpPOJIa B MPHUCYTCTBUM KaTalll3aTopa, MOJEIM KPHUCTAJUIMYECKUX PEIIETOK, MPOBEICHHE peakuuit
MOHHOTO OOMEHa, OIpeNeIeHHe Cpelbl PacTBOPOB C TOMOINbIO HHAMKATOPOB, W3Y4YEHUE BIIUSHUS
pa3auyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIMH U MOJIO)KEHUE XUMUYECKOTO paBHOBECHSI.

Heopranuueckasi xummus.

[Tonoxenne nemetawioB B [lepuognyeckoil cucreme xumuueckux smemeHToB .M. Menaeneesa u
OCOOEHHOCTH CTpOEHHUsl UX aToMoB. DU3MUECKHE CBOMCTBA HEMETAIJIOB. AJIOTPOINHUS HEMETaJUIoB (Ha
puMepe KUCIopoa, cepbl, pocdopa u yrieposa).

Bomopon. Ilonmydenuwe, Qusnueckue W XUMHUYECKHE CBOWCTBA: pEaKIUH C METaUIaMH |
HEMETaJIIaMH, BOCCTAaHOBUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371EMEHTHI.

I'anorensl. Haxoxaenue B npupoje, crocoObl monydeHus, Gu3nyeckue U XUMUYECKUE CBOWCTBA.
l"anorenoBoopoabl. Baxwneiiiue Kuciaopoacolepaliie COoeAMHEHUs ranoreHoB. JlaGopaTopHble u
MIPOMBIIIIJIEHHbIE CLIOCOOBI MOJTY4YeHUS ranoreHoB. [IpruMeHneHune rajJoreHoB U X COeAMHEHUH.

Kucnopona, o3on. JlabopatopHble 1 MPOMBIIIIEHHBIE CIIOCOOBI MOJIy4eHHUs Kucaopoaa. Pusndeckue
Y XMMUYECKHE CBOMCTBA U PUMEHEHHE KUCIIOPOaa U 030HA. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxpaenue B mpupoje, crocoObl MojydyeHus, (pu3mueckue M XUMHYECKHE CBOMCTBA.
Cepoonopon, cynbdunsl. Oxeun cepoi(1V), okcun cepri(VI). CepHuctast u cepHasi KUCIOTHI U UX COJIH.
OcoOEHHOCTH CBOWMCTB CepHOM KHUCIOTHI. [[puMeHeHue cepol U e€ COeTMHCHHIMA.

AzoTr. Haxoxaenuwe B mpupofe, CHOcoObl MOJydeHUs, (PU3NYecKHe U XUMUYECKHE CBOMCTBA.
Ammuak, HUTpUIBl. OKCUIbl a30Ta. A30THCTas U a30THAs KUCIOTHI M MX coju. OCOOEHHOCTH CBOMCTB
a30THOM KUCTOTHL. [IpMeHeHue a30Ta 1 ero coelMHeHu. A30THBIE yI0OpEHUs.

®ochop. Haxoxaenue B mpupoje, cnocoObl MonydeHus, Gpu3ndeckue U XUMHUUYECKUE CBOMCTBA.
®ocounsl u pochun. Oxcunsl pocdopa, pochopHas kucnora u e€ conu. [Ipumenenune Gocdopa u ero
coequHenuil. @ochopHbIe yI0OpeHHUs.

VYraepon, HaxoxaeHHe B mpupoje. AuioTponHsle Moaudukanuu. Pusznyeckue M XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB, 0OpazoBaHHbIX yriepomoMm. Oxcup yrinepona(ll), oxcua yriaepoma(lV),
yroJjibHasi KUCJI0Ta U €€ colM. AKTMBMPOBAHHBINA yroiib, ajgcopbuus. dymiepensl, rpadeH, yriaepo Hble
HaHOTPYOKH. [IpuMeHeHne npoCThIX BelecTB, 00pa30BaHHBIX YIIIEPOJOM, H €r0 COEANHEHHH.



Kpemuuii. Haxoxxaenue B mpupojie, crioco0bl MoaydeHus, (pu3ndeckue U XMMHUYECKHE CBOMCTBA.
Oxcupn kpemuusA(lV), kpemHueBas KHUCIIOTa, CWIMKAThl. [IpuMeHEHHE KpEeMHHUSI M €ro COEAUHEHUH.
CrekJ10, €ro MojiyuyeHue, BUIbI CTEKIIA.

[Tonoxxenne wmeramioB B Ilepuoandeckoil cucreMe XHUMHYECKHX 3ieMeHTOB. OcoOeHHOCTH
CTPOCHHUSI DJEKTPOHHBIX 000JI0YeKk aroMOoB MeTauioB. OOmue ¢Qusnyeckre CBOHCTBA METAUIOB.
[Ipumenenne MetanioB B ObITY U TexHHKE. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKHI psAJl HanpspkeHU wmetamioB. OOmmue CcrmocoObl MOMYyYEeHUS METaJUIOB:
TUIPOMETAJUIYpPIHsl, MTUPOMETAIUTYPIus, dieKkTpoMeTamnyprus. [lonstue o koppo3uu metanioB. CriocoOsbl
3alUThl OT KOPPO3UH.

O6mas xapakrepuctuka MetaiioB |A-rpynnsl [lepuoanueckoil cucTeMbl XUMUYECKUX AJIEMEHTOB.
Harpuit u xanuit: nosyduenue, Gpu3NUIECKUe U XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COECIMHECHM.

Oobmas xapakrtepuctuka MetawioB |lIA-rpynner  Ilepuonndeckoil  CHUCTEMBI  XMMHUYECKHX
2JIeMEHTOB. MarHuii W KaJplLui: MojyuyeHue, (U3NYEeCKue U XUMHYECKHE CBOICTBA, NPUMEHEHHE
MIPOCTBIX BEIIECTB U UX coenHeHUH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AnoMUHMIL: onydyeHue, Gpru3ndeckue 1 XMMUYECKHe CBOMCTBA, MPUMEHEHNE POCTOrO BELIECTBA U
ero coenvHeHuil. AM@oTepHble CBOICTBAa OKCHIAa M THAPOKCHJA ATIOMHUHHS, THIPOKCOKOMILJIEKCHI
AITFOMUHHUSL.

OOmias xapakTepucTHKa MeTauioB nobouHsix nonarpynmn (b-rpymm) Ilepuonudeckoil cucteMbl
XUMHUYECKUX DJIEMEHTOB.

Ou3nyecKue M XUMHUYECKHE CBOWMCTBA XpoMa M €ro coeauHeHud. OKcuabl U THUIPOKCHIIBI
xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatsl u quxpomaThl, UX OKUCIUTENbHBIC CBOMCTBA. [lomyueHue u
MIPUMEHEHHE XPOMA.

du3nyeckue M XUMHUYECKHE CBOMCTBAa MapraHiia M €ro coeAuHeHuil. BaxHeillne coenuHeHus
mapranna(ll), mapranna(lV), mapraama(VI) u mapranua(VIl). [lepmanranar kanusi, €ro OKACIUTEIbHBIC
CBOMCTBA.

du3nueckue U XUMHYECKUE CBOMCTBA Xeje3a U ero coeauHeHuid. OKCUIpl, THIPOKCUIBI U COJH
xene3a(ll) u xenesa(lll). [lomyueHne u mpuMeHEHHE KeJle3a U €ro CIIaBOB.

du3nuecknue U XUMUYECKUE CBOMCTBA MeAu U €€ coeanHeHui. [lonydenue u npuMeHeHne Meau U
€€ coeqUHEHU.

Huuk: momydeHue, ¢U3NYECKUE M XUMHYECKHE CBOHCTBa. AMMOTEpHBIE CBOMCTBAa OKCHUIA U
TUAPOKCH/IA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne NUHKa U €ro COeqMHEHUM.

DKClepUMEHTAIbHBIE METOJbl W3YU€HHUs BEIIECTB W HMX MPEBpAllleHUu: H3ydeHne o0Opas3loB
HEMETaJIJIOB, TOpeHue cepbl, hocdopa, xkeneza, MarHus B KUCIOPOIe, U3yUYeHHEe KOJUIEKIUN «MeTallbl 1
CIUIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX M IIEIOYHO3EMENbHBIX METAIJIOB C BOJOW (BO3MOKHO
MCIO0JIb30BaHME BUJIEOMATEPHATIOB), B3aUMO/ICHCTBUE IIMHKA U XKeJle3a C pAaCTBOPAMHU KHUCIIOT U LIEIOYEH,
KAueCTBEHHbIE pPEAaKUWU Ha HEOPraHMYEeCKUE AHHMOHBI, KaTHOH BOJOPOJA W KAaTHOHBI METAJUIOB,
B3aMMOJICIICTBUE TUAPOKCUAOB AIIOMUHUS M LMHKA C pPacTBOpaMU KHUCJIOT U IIEJI0YeH, pelieHue
SKCIEpUMEHTANbHBIX 3a/ad 1o Temam «l amorens», «Cepa u e€ coenuHeHUsD», «A30T U (ocdop U ux
COEIMHEHUs, «MeTabl INIaBHBIX MOATPYNI», «MeTallabl HOOOYHBIX HOIPYII.

X¥MUA U )KU3Hb.

Ponb xumuu B obecrieueHMH yCTOWYMBOTO pa3BUTHA yenoBedecTBa. [IoHATHE 0 HAydyHBIX METOJax
MIO3HAHUS M METOJOJIOIMM HAy4YHOTO MccieoBaHus. HaydHble NPUHLIMIBI OPraHU3alMd XMMHYECKOTO
pou3BoAcTBa. [IpoMblIIIeHHbIE CIOCOOBI MOTyYeHHs BXKHEHIINX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA
aMMMaKa, CEpHOM KHUCIOThbI, MeTaHoia). IIpoMpliieHHble crocoObl MOTYYEeHUs] METAUIOB U CIUIABOB.



XUMUYECKOE 3arps3HEHUE OKpYKAIOMIeW cpeibl W ero mocineAcTBusa. Ponb xumum B obecriedeHUU
JHEPreTUYEeCKO 0e30IacHOCTH.

Xumuss W 310poBbe yenoBeka. JlekapcTBeHHble cpexactBa. [lpaBuna  Mcnosiab30BaHUS
JIEKapCTBEHHBIX ITpenapaToB. Poib XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS THIIA: OCHOBHBIE KOMIIOHEHTHI, IUIIEBbIE 00aBKH. PObh XuMuK B 00eCTIeYeHNN MTUILEBOM
0€30MaCHOCTH.

Kocmernueckne wu mapdromepnbie cpenctBa. brertoBas xumus.  [lpaBmima  6e3omacHOTO
HCI0JIb30BAHUS [IPENapaToB ObITOBOM XMMUU B IIOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHNIIINE CTPOUTENbHBIE MaTepHalibl (LIEMEHT, OETOH).

XuMus B CelNbCKOM X03siiicTBe. OpraHn4eckue 1 MUHEPAJIbHbIE YI00pEHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, KepaMuka. Martepuansl i
aneKTpoHUKU. HaHoTexHOIOTHH.

Pacuérnble 3amaum.

Pacuérbl: Maccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM
00BEMY OJIHOTO W3 YYacTBYIOIIMX B pEaKIMM BELIECTB, Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIMM, €CIIM OJHO M3 BEIIECTB MMEET IMpHUMECH, Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
MPOAYKTa PEAKLNH, €CIM OJHO M3 BEUIECTB JaHO B BHJIE PACTBOpPA C ONPEAEIEHHOM MACCOBOW JOJEH
PacTBOPEHHOTO BEUIECTBA, MACCOBOW JOJM M MOJISIPHOM KOHIEHTpPAllMU BEIECTBAa B pacTBOpE, A0
BBIXOJIa MPOJIyKTa PEaKUu OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MexnpeaMeTHBIX CB3€l Mpu n3ydyeHuu oO1iei u Heopranuueckoil xumuu B 11 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4HbIX MOHATHH, TaK U IMOHSITHUH,
MPUHATBIX B OTJEJIBHBIX MPEMETaX €CTeCTBEHHO-HAyYHOTO LIUKIIA.

OOwire ecTecTBEHHO-HAy4Hble MOHSATHUSA: SBJIEHHE, HaydHbIH (DakT, TUMOTE3a, TEOPHsl, 3aKOH,
aHalM3, CHHTE3, KiacCU(UKaIMs, NMEepUOAUYHOCTb, HAOIIOAECHUE, M3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MO/IETUPOBAHHUE.

®dusnka: marepus, MUKPOMHP, MAaKpOMHUp, aTOM, 3JEKTPOH, HNPOTOH, HEHTPOH, MOH, HM30TOIIBI,
PallMOaKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUI YPOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSHUE
BEIIECTBA, UJICANIbHBIN a3, GU3NUECKUE BEJINYMHBI, €AMHULBI U3MEPEHMsI, CKOPOCTh, SHEPI'Hsl, Macca.

buosorus: kinerka, opraHusM, sKocuctema, o6uocdepa, MeTaboaNU3M, MaKpO- U MHUKPOIJIEMEHTHI,
O€JIKH, JKUPBI, YTIEBObl, HYKICHHOBBIE KUCIOTbI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPIUU B HKOCUCTEMAX.

I'eorpadusi: MuHepabl, FOPHbIE TOPO/Ibl, TTOJIE3HbIE HCKONIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMHUYECKass IMPOMBIIUIEHHOCTb, METAJUIYpIUs, CTPOUTENbHbIE MaTepualbl,
CeNIbCKOXO035HCTBEHHOE POU3BO/ICTBO, nuiieBast IIPOMBIIIJICHHOCTb, bapmareBTH4ecKas
IPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKMX IpenapaTroB, IPOM3BOJICTBO KOHCTPYKLMOHHBIX
MaTepHaIoB, AIEKTPOHHAs IPOMBILIUIEHHOCTb, HAHOTEXHOJIOT HH.



[UDTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA  IITPOTPAMMBI 110 XMMHWU  HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBUHM C CHCTEMHO-IEATEIBHOCTHBIM TIOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOCHHUS TpenMeTa «XUMHUsS» Ha YPOBHE CpPEIHEro oO0mero oOpa30oBaHUS BBIJICICHBI CIIEAYIONIUE
COCTABJISIFOIIME: OCO3HAHME OOYYArONIMMUCA POCCHUHCKOW TPaX)TAHCKON HJIEHTUYHOCTHU, TOTOBHOCThH K
CaMOPa3BUTHUIO, CAMOCTOSITCJIBHOCTA M CaMOOIPEACIICHUIO; HaJuYhMe MOTHUBAIMM K OOY4YEHHIO;
TOTOBHOCTb M CIIOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCS MPUHATHIMUA B OOIIECTBE MPABWIAMU U
HOpPMaMU MOBECHUS; HAJTMYHUE MPABOCO3HAHMS, SKOJOTUUYECKON KYIbTYPhl; CHOCOOHOCTh CTABUTH LIETH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs» OTpaxaroT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATEIPHOM M  MPAKTHUUECKOW  JIEATETbHOCTH OOydalmuxcs B  TpOLEcCe  pealn3aluu
00pa3zoBaTeIbHON e TEIHHOCTH.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHMHUS» OTPAKAIT CHOPMUPOBAHHOCTH OMBITA
MMO3HABATEIPHOM M  MPAKTHUYECKOW  JIEATETbHOCTH OOydalImuxXcs B  TPOILECCe  peann3aluu
00pa3zoBaTeIbHON JAEATEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YJArOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBOKCHUSI K 3aKOHY U
MIPaBOMOPSIIIKY;

MIPEACTABJICHUS O COIMATBHBIX HOPMaX U MPaBUiIaX MEXKIMIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/IaHUM YU€OHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BBIOJIHEHUN XUMUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TOHHMMATh W MPUHMMATh MOTHUBBL, HAMEPEHHUS, JIOTUKY M apryMEHThl IPYrHX MpH
aHaJIM3€e pa3IMYHbIX BUJOB YUeOHOM IESTEIbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEINIO OTE€YECTBEHHOW XUMUU;

YBaXEHHsI K IpoIleccy TBOpPYECTBA B 00JACTU TEOPUU M MPAKTHUECKOTO MPUIIOKEHUS XHUMUH,
OCO3HAHUS TOTO, YTO JAHHBIE HAyKH €CTb PE3yJIbTaT [UIMTEIbHBIX HAOMIONEHUHN, KPOMOTIMBBIX
JKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHMBOB B IMOJIYYEHUHU U TOCJIEAYIOIIEM aHalu3e MH(OpManuu o
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHHUSIMH, U NPUHUMATbH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEACHHUE U MOCTYNKHU CBOMX TOBAPHUIEH € MO3UIUII HPAaBCTBEHHBIX
Y MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBHUI MOCTYIKOB;

4) popMupOBaHNS KYJbTYPHI 310POBbSI:

MOHUMAaHMUS I[EHHOCTeH 370poBOoro M  0Oe3omacHOro oOpas3a JKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHns TMpaBmil 0€30MacHOTO OOpalleHHsl ¢ BElIecTBaMH B OBITY, MOBCEIHEBHOM >KHU3HH, B
TPYIOBOM JE€ATENBHOCTH;

MOHUMAHUS [[EHHOCTH TMPaBWUI WHAMBUAYATLHOTO U KOJIJIEKTUBHOTO OE30TACHOTO IMOBEICHHS B
CUTYALUSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUI 1 HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJIKOTOJIsI, HAPKOTHUKOB,
KypeHus);



5) Tpy0BOT0 BOCIUTAHUS:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEOBATEILCKOM AEATEIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESITEIBbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4aCTUE B PELLIEHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HalpaBJIE€HHOCTH (B
paMKax CBOETo KJjacca, IIKOJIbI);

MHTEpEeCa K MPAKTUYECKOMY H3YUEHHIO NpoeccHid pa3iuyHOTO Poja, B TOM YHMCIIE Ha OCHOBE
MIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMMUH;

YBa)XEHUSI K TPy, JOISM TPya U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYAIBHON TpaeKTOpuu oOpa3oBaHusi, Oymymien
npodeccud M peaNn3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCcOOHOCTEH K XMMHH, HHTEPECOB U TIOTPEOHOCTEH 0011ecTBa;

6) 3x0/10rNuecKoro BOCNMTAHUA:

9KOJIOTMYECKH 11€71€c000pa3HOro OTHOLIEHUS K IPUPO/Ie KaK HCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3eMmire;

MMOHUMaHMs TJI00AIbHOIO XapakTepa OJKOJOTMYECKHX MpoOJIeM, BIHSHUA HKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHHS HEOOXOJWMOCTH HCHOJIb30BAaHUS JOCTM)KEHHM XUMHUHU [UIsl pEUIeHHs BOIPOCOB
paIOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPHUSTHS JEHCTBHM, NPUHOCAIINX BpPEI OKPYKArOUIEH NPUPOJHON Cpele, YMEHUs
MIPOTHO3UPOBATh HEONArONPHUATHBIE SKOJIOTMUECKHE TMOCIEACTBUS MPEeANPUHUMAEMbIX JEUCTBUN H
MpeoTBpallaTh UX;

HaJIMYUs Pa3BUTOTO SKOJIOTMUECKOTO MBIIUICHHS], SKOJOTHYECKON KYIbTYpPbI, OIIbITA JESTEIbHOCTH
9KOJIOTUYECKOW  HAIpaBJICHHOCTH, YMEHHMS  pPYKOBOJCTBOBATHCSI MMM B  II03HABATEIIBHOW,
KOMMYHHMKaTUBHOM M COI[MAIBHOM MpaKTHUKe, CIOCOOHOCTH W YMEHHUS aKTUBHO IPOTHUBOCTOATH
WJIC0JIOTUH XeMo(oOouu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH M OOIIECTBEHHOM
MPAKTUKU;

MOHUMAaHU crienuUKA XUMHUU KaK HAyKH, OCO3HAaHUA €€ poJii B (JOPMUPOBAHUU PAIIMOHATIHHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IUHCTBE
MPUPOJBI U YEJIOBEKa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEW M pEeUIeHHH MpoOJieM COXpaHEHUS
MIPUPOIHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHUHU JJIsi COBPEMEHHOM IMBWIM3AalUU: B €€
T'YMaHUCTHYECKOW HAMPABJICHHOCTH U BaKHOW POJIM B CO3/IaHUU HOBOW 0a3bl MaTepHaIbHOU KYIbTYpPHI, B
pelIeHUH TI00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOW, SHEPreTUUECKOH,
MUIIEBOM U 3KOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEYeHUH YCIOBHI YCHEIIHOTO
TpyJa U SKOJOTHYeCKH KOM(DOPTHOM KM3HH KaXKIOTO YieHa 00IeCcTBa;

€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH: MOHUMAHMS CYIIHOCTA METOJ0B MO3HAHHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS s aHalu3a U OObSICHEHMS
SBJICHUM OKpYXKAIOIEro MUpa M IMPOUCXOJAIMIMX B HEM M3MEHEHHH, yMEHMs JenaTb OOOCHOBaHHbIE
3aKIIIOYEHUSI HAa OCHOBE HAyYHbIX ()AaKTOB M MMEIOLIUXCS JAHHBIX C LEJNbIO MOJYYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMUMMUYECKHE 3HAHUS IS pelleHus mnpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPECca K MO3HAHUIO, UCCIIEN0BATEIBCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENpPEphIBHOMY OOPa30BaHUIO U CaMOOOpa30BaHMIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HaHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpodhecCuOHATBLHON NeITeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaqMeTHbIe Pe3yJlbTaThl OCBOCHHUS MPOTPaMMBbl MO XMMHHM Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHUs BKIIOYAOT:

3HAYUMBIC JJIA q)OpMPIpOBaHI/IFI MI/IpOB033peHI/I$[ 06y11a101111/1xcs[ MG)KIII/ICIII/IHJII/IHapHLIe
(MexnpeaMeTHbIe) OOIIEHAYYHbIE MOHATUS, OTPAXKAIOLIUE LEJOCTHOCTh HAyYHOW KapTUHBI MUpa U
CHeIII/I(i)I/IKy MCETOJOB IIO3HAHUs, I/ICHOJII)?;}’CMI)IX B €CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCIICCTBO, 3H€pFI/I$I,
SIBJICHUE, TPOIECC, CHCTEMa, HAyYHBIH (DaKT, MPUHIIMIL, TUNOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCcaJbHble YueOHble JeHCTBUA (IIO3HABATENbHbIE, KOMMYHUKATHBHbBIE, DPETYISTHUBHBIE),
obecnieunBaroue ¢GopMupoBaHne (YPyHKIIMOHATBHOW TPAaMOTHOCTH M COIMAJIBHON KOMIETEHITUU
00yJaroIIMXcs;

CIIOCOOHOCTE 00y4Jaronuxcs HCIOJIb30BaTh OCBOCHHEIE MEXIUCIUTTHHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS W YHUBEPCAIbHBIC Yy4eOHBbIC NEHCTBUSI B MO3HABATEIBHOM W COIMATIBHOM
MIPaKTUKE.

MeramnpeaMeTHBIE ~ PE3YNBTaThl  OTPAXAIOT  OBJIAJICHUE  YHUBEPCATBHBIMU  y4COHBIMHU
II03HAaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I nu pel"y.]'lf[TI/IBHI)IMI/I }IeﬁCTBHﬂMH.

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBHUS

1) 6a3oBble JJOrMUYecKHUE AeHCTBUS:

CaMOCTOSITENBHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh IEIN NeATCILHOCTH, 3a]aBas MapaMeTpbl U KPUTEPUH HX JOCTHXKCHHS, COOTHOCHTD
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

WCIIOJIb30BaTh IIPU OCBOCHUM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHHUS: BBIACIATh XapaKTepPHbIE
MIPU3HAKK TIOHATHH W yCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHS IS
O0OBSICHEHUS OTIICITBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIMU BEIIECTB U XUMHUYECKUX PEAKITU;

yCTaHaBJIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKIY U3YYaCMbIMU SIBJICHUSMU,

CTPOWUTH JIOTHYECKHE PACCY)KICHUS (MHAYKTUBHBIC, JIEIyKTUBHBIC, IO AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TIPOTUBOPEYMs] B PACCMAaTPUBAEMBIX SBJICHHUSX, (POPMyIHpOBaTH BBIBOJBI U
3aKJIIOUEHUS;

MIPUMEHSATHh B TIPOLIECCe TO3HAHUS HMCIOJIb3yeMbIE B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH,
peoOpa3oBbIBaTh MOJCIIBHBIC MPEICTABICHUS — XMMHUYECKHH 3HAK (CHMBOJ) AJIEMEHTa, XUMUYECKas
dbopmyna, ypaBHEHHE XUMHUECKON PEaKIMK — MPU PEIICHUN Y4EOHBIX MMO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, TPUMEHATh Ha3BaHHBIC MOJICIbHBIC TMPEJACTABICHUS JUIS BBISABICHHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O IO3HAHMS BEIIECTB U XUMHUYECKUX PEaKLIU;

(dbopMynUpOBaTh IENHU U 33Ja4d UCCIEIOBAHUS, UCIOIb30BATh MOCTABIEHHBIE U CAMOCTOSTEIHHO
chopMynupOBaHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA TMO3HAHUS M OCHOBBI IS (POPMUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

BJIaJIETh  HaBBIKAMM  CAMOCTOSITEIBHOIO  IUIAHUPOBAHMS M TNPOBEICHUS  YUYEHUUYECKUX
AKCMIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHS HaONIOAaTh 3a XOJOM TMPOIecca, CaMOCTOSATENIbHO
MIPOTHO3UPOBATH €T0 Pe3yNbTaT, GOPMYIUPOBATh 00OOIIECHUS U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yIbTaTOB HCCIEAOBAHUS, COCTABISATH 000CHOBAHHBIN OTUYET O MPOJIEIaHHON paboTe;



npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIIEAOBATENILCKOM M MPOEKTHOH NESTENbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB PEIICHUS MPAaKTUYECKUX 33714,
IIPUMEHEHUIO PA3JIMUYHBIX METOJIOB IO3HAHUS.

3) padora ¢ nundopmanueii:

OPUEHTUPOBATHCSI B Pa3IMYHBIX HMCTOYHHKAX HHGOpMaIMM (HAyYHO-TIOMYJISIpHAs JUTepaTypa
XHMHUYECKOTO COJIEpXKaHUA, CIPaBOYHBIE TIOCOOUSs, pecypchl MHTEpHEeTa), aHaTU3UpOBaTh HH()OPMAIIHIO
pa3aMyYHbIX BUAOB M (OpM NpPEICTaBIECHUS, KPUTUYECKHM OLEHUBaThb €€ JIOCTOBEPHOCTb W
HENPOTUBOPEUUBOCTD;

(dbopMynHpoBaTh 3aMpOCHl U MPUMEHATH PA3TUYHBIE METOABI NP TOUCKEe U 0TOOpe MHpopMaImH,
HEOOXOAMMOM ISl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH |
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (GOPMY IpEJICTaBICHNUS HHPOPMAINH (CXeMbl, TpaduKH,
JarpamMMmsl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCI0JIb30BAaTh HAYyYHBIM S3BbIK B KauecTBE Cpe/CTBa MpU paboTe C XMMHYECKOM HH(popMaiueil:
MPUMEHATh MEXIpeaMeTHble (pU3MUecKkue W MaTeMaTU4YecKHe) 3HAaKM W CHUMBOJIbL, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMNYCCKUEC CPEACTBA HATTIAAHOCTHU.

KoMMyHMKaTHBHbIE YHUBEpPCaAJIbHbIE yYeOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYLIECTBY 00CYkK/1aeMOil TEMBI B X0/i€ UAJIOTa U/UIIH JUCKYCCHUH,
BBICKa3bIBaTh UEH, GOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENILHO BBITIOJHEHUS MPEUI0KEHHON
3a/1auu;

BBICTYIIaTh C TpPE3CHTAllMeHd pe3yJIbTaTOB IO03HABATEIIBHOM JEATEIbHOCTH, IOJYyYECHHBIX
CaMOCTOSITCIIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBINIOJHCHHUM XHMHYECKOTO SKCICPHMEHTA,
MPAKTUIECKOK pabOThI IO UCCIICOBAHUIO CBOMCTB M3Y4aeMbIX BEIECTB, pPealli3allii y4eOHOTO MPOEKTa,
1 HopMYITHPOBATH BBIBOJIBI 110 PE3y/IbTaTaM IMPOBEAEHHBIX UCCIICIOBAHUHN IyTEM COTJIACOBAHUS TO3HMIIHMA
B X0JI¢ 0OCYXJICHUSI 1 0OMEHA MHCHHUSIMHU.

PeryasiTuBHbIe yHHBepcaJibHble Y4eOHbIe JelicTBHA:

CaMOCTOATCIIbHO INIAHUPOBATH U OCYIICCTBIISITH CBOIO MO3HABATCIIBHYIO ACATCIIBHOCTD, OIIPCACIIAA
e€ LeId u 3alau¥, KOHTPOJJHUPOBATH U II0 MEPC HeO6XOI[I/IMOCTI/I KOPPEKTUPOBATDH npennaraeMHﬁ
AJIITOPUTM JencTBUi IpU BBIIIOJIHCHUN y‘IC6HLIX 1 HUCCICOAOBATCIBCKUX 3a/a4, BBI6I/IpaTB HanOoee
Sq)(l)eKTHBHbIﬁ CIoco0 Mx peameHud € y‘IéTOM MOJIYYCHHUA HOBBIX 3HaHHUM O BEIIECTBAX M XMMHYECKHX
pCaKIUAX;

OCYILECTBIIATh CAMOKOHTPOJIb IE€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaTbl OCBOEHHS IMPOTPaMMBbI 0 XMMHM Ha YIIIyOJEHHOM YpOBHE Ha ypOBHE
cpeaHero obuero o0pazoBaHus BKIIOYAIOT crenuduieckue i yueOHOro npeamera « XMMHsh HaydHble
3HaHUS, YMEHHs U CHOCOOBI IEHCTBHI MO OCBOEHHIO, MHTEPIPETALUU U MTPE0OPa30BaHNIO 3HAHUM, BUIbI



ACATCIIBHOCTH IO IMOJYYCHUIO HOBOI'O 3HAHUA U IIPUMCHCHUTIO 3HAaHUU B Pa3IMYHBIX y‘-IGGHBIX CUTyalusx,
a TaKXKXC B PCAJIbHBIX JXHU3HCHHBIX CUTyallUsaX, CBA3AHHBIX C xumueii. B nporpamMmme 10 XHUMHUHU
MPCAMCETHBIC PE3YJIbTAThI IIPCACTABJICHBI 110 roaM U3YUCHU.

10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOSHHS Kypca «OpraHudecKasi XUMHsD OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O MECTEe M 3HAYCHWW OPraHMYECKOW XUMHUHU B CHUCTEME
€CTeCTBEHHBIX HAyK M €€ pOJIM B OOECIIEYCHHWH YCTOMYMBOTO DPA3BHTHSI UYEIIOBEUECTBA B PEHICHUHU
po0OJIeM PKOJIOTMYECKON, IHEPTETHUECKON U MUIIEBON O€30MaCHOCTH, B PAa3BUTHH MEIHMIIUHBI, CO3/IaHIH
HOBBIX  MAaTE€pHajoOB, HOBBIX  HCTOYHHKOB  DHEPIUHM, B  O0ECIEYEHUH  PAMOHAIBHOTO
MPUPOJIOTIONF30BaHNSA, B (DOPMUPOBAHMHM MHPOBO33pPEHHS W OOMIEH KYIbTYyphl YelOBEKa, a TaKKe
HKOJIOTUIECKHA 0O0CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3I0POBBIO U TIPHPOTHON CPEIE;

BJIQJICHHE CHCTEMOW XMMHYECKUX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE TOHATUS —
XAMHUECKHI DJIEMEHT, aToOM, SPO U JIIEKTPOHHas 00o0Jiouka atoma, S-, P-, d-aromHBIe OpOHTaNH,
OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOpHUIM3aIMs aTOMHBIX OpOHTajei, MOH, MOJIEKYJa,
BaJICHTHOCTB, JJIEKTPOOTPULIATEIFHOCTh, CTENEHb OKUCIICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, YIIepOaHBIA CcKeleT, (DyHKIMOHANbHAs TPYINa, PaguKall, CTPYKTYpHBIC
dbopmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), M30MEpHs CTPYKTypHas W TPOCTPAHCTBEHHAS
(reomeTrpuyeckasi, ONITUYECKas), H30MEPbI, TOMOJIOTHYECKUH PsiJ, TOMOJIOTH, YTIIEBOJOPOIbBI, KUCIOPOI-
M a30TCOJIepXKAllie OpPraHWYECKHe COCTUHEHHUS, MOHOMEp, TIOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS; TEOPUH, 3aKOHBI (mepuoanueckuit 3akoH J[. . Menneneesa, Teopus
CTpOEHMsI opraHnyeckux BemiecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHHs M NPEBpALEHUs SHEPruu INpU XMMHYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXkKAIUE B OCHOBE NOHUMAaHMs IPUUYNHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUMN; MPEICTABICHHUS O MEXAHM3MAaxX XUMHUYECKUX peakluil, TepMOJUHAMUYECKUX U
KWHETHUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHWs, O B3aUMHOM BIUSHUM aTOMOB U IpYII aTOMOB B
MoJieKynax (MHIYKTHBHBIH W Me3oMepHbld 3ddexTsr, opuentanteil u Il poma); dakromornueckue
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIy4YCHUH U 0€30IaCHOM HCIOJIb30BAHUU Ba)KHEHIIMX OPraHUYeCcKUX
BELIECTB B OBITY U MPAKTUYECKON JESATEIbHOCTH YeJOBeKa, OOLIMX HAayYHbIX MPUHLUIIAX XHUMUYECKOTO
IIPOM3BO/ICTBA (HA MpUMeEpe NPOU3BOJCTBA METAaHOJA, epepaboTKU HEPTH);

C(OPMHPOBAHHOCTh YMEHMM: BBISBIATH XapaKTE€pHbIC IPU3HAKK IOHSTUH, YCTaHABJIMBATbUX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLUE MOHATHUS MPU OIMUCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OpPraHUYeCcKUX COCIUHEHUH;

C(OPMHUPOBAHHOCTb YMEHHIA:

UCIOJb30BaTh XUMHUYECKYIO CHMBOJHMKY JUISI COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIATh YpPAaBHEHHMs XHMHUYECKHX pEAaKUUH M PACKPbIBaTh HX CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBMTENIBHBIX PEAKIMHA IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOro OajaHca 3TUX peakLui,
peaknuii HOHHOTro 0OMeHa ITyTEM COCTABIICHHS UX MOJIHBIX U COKpAIEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTaBIMBATH MOJEIM MOJIEKY]T OPraHMYECKMX BEIIECTB JUISl WILTIOCTPALlMM UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOEHHUS;

C(OPMHPOBAHHOCTh YMEHHH: YCTaHABIMBATh MPHUHAIIEKHOCTh M3YYEHHBIX OPraHMYECKHX
BEIIECTB MO HMX COCTaBYy M CTPOCHHMIO K OTNpENeNEHHOMY KIaccy/Tpyliie COeAMHEHWH, aaBaTh UM
Ha3BaHus Mo cucrematnueckoil Homenkiatype (IUPAC) u nmpuBoauTh TpuUBHANbHbIE Ha3BaHUS IS
OTHENBHBIX TMpEICTaBUTEICH OpPraHMYeCKUX BeUIeCTB (PTWIIEH, AaleTWIEH, TOJIyoJ, TJIMIEPHH,
STUJICHIJIMKONb, (EeHOoJ, (opManblIerus, ameTaableruj, aueToH, MypaBbHHAs KHCIOTA, YKCyCHas
KHCJIOTa, CTEApPUHOBAs, OJIEMHOBAs, MAJIBMUTHHOBAs KUCIOTHI, TJIMIMH, aJlaHUH, MalbTo3a, (pPyKTO3a,
aHWJIMH, JUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJ U IpYTHE);



c(OPMHUPOBAHHOCTh YMEHHUS OINPENENATh BUJ XUMHUYECKOH CBA3M B OPraHMYECKUX COCAMHEHHSIX
(KoBaJIeHTHAsl U MOHHAs CBS3b, G- U M-CBSA3b, BOJOPOHAS CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSTD TOJIOKEHUSI TEOPHH CTPOCHUS OPraHNYECKUX BEIIECTB A.
M. BbyrnepoBa A 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3MYECKHEe M XUMUYECKHE
CBOMCTBA THUIIMYHBIX [PEJCTABUTENEH pPAa3IMUHBIX KJIACCOB OPraHUYECKUX BELIECTB: aJIKAHOB,
LUKJIOAJIKAHOB, AJIKEHOB, aJKaJUEHOB, AJIKNHOB, apOMaTUUYECKHUX YTJIE€BOJAOPOJOB, COUPTOB, albAETH/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOSAUHEHHHA M aMHUHOB,
AMUHOKHCIIOT, O€JKOB, YIJIeBOAOB (MOHO-, JW- M MOJUCAXapuJ0B), WUIOCTPUPOBATH I€HETHUYECKYIO
CBSA3b MEXIY HHUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIMX XHUMHYECKHX pEaKUUd C HCIOJIb30BaHUEM
CTPYKTYPHBIX (popmyIt;

c(OpPMUPOBAHHOCTh YMEHHS MOJATBEPXKIAaThb HAa KOHKPETHBIX IMpPHUMEpax XapaKTep 3aBUCHMOCTH
peaKMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KPAaTHOCTH M THUIA KOBAJIEHTHOH CBsI3U (0- U
T-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKU YIJIEBOJOPOJHOIO ChIpbs (HEPTBH,
MPUPOJHBIN Ta3, Yroijb), CHOCOOBI €ro nepepadoTKM M MPAKTUYECKOE MPUMEHEHHE NPOAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh BJIAJIEHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAayYHBIX METOJaxX IMO3HaHUS —
HaOIOJICHUHN, H3MEPEHHH, MOJIEIMPOBAHUM, SKCIEPUMEHTE (pPeaJbHOM U MBICIEHHOM) U yMEHHs
MIPUMEHSTH 3TH 3HAHUS;

cOpPMUPOBAHHOCTh YMEHHUSI MPUMEHITHOCHOBHBIE ONEpPAlMU MBICIUTEILHON NEATENbHOCTH —
aHaJlu3 M CHUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTEMAaTH3allli0, BBISBICHHE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIMIL;

C(OPMHPOBAHHOCTh YMEHMMH: BBISABIIATH B3aUMOCBSA3b XMMUYECKUX 3HAHUH C MOHATHSAMH U
IPEJCTABICHUAMU JPYTUX €CTECTBEHHO-HAYUHBIX NPEAMETOB Uil 00Jiee OCO3HAHHOTO IOHMMAaHUS
CYIIIHOCTH MaTE€pUAJIbHOIO €IMHCTBA MHUPA, MCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 110 OPraHNYECKON XUMHH
111 OOBSICHEHUS U IPOTHO3UPOBAHHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOJLY;

C(OPMHPOBAHHOCTh YMEHHMH: MPOBOIAUTH PACUYETHl MO XUMHUYECKUM (GOpMYyJIaM U ypaBHEHUSAM
XUMUYECKUX DPEAaKLUUH € HCHOJIb30BaHMEM (U3MYECKUX BEIMUYMH (Macca, 00bEM Tra30B, KOJIMYECTBO
BEIIECTBA), XapaKTEpU3YIOIIMX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: PAcu€Thl IO HAXOXKICHHIO
XUMUYECKOH (pOpMyJIbl BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJISIM XHUMUYECKUX 3JIEMEHTOB, IPOAYKTaM
CrOpaHusl, IIIOTHOCTU I'a3000pa3HbIX BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHUIl: MPOTHO3MPOBATH, AHAIM3UPOBATh U OLEHMBATH C TMO3ULUHN
9KOJIOTUYECKON 0€3011acCHOCTH MOCIEACTBUS ObITOBOW M IPOU3BOJCTBEHHOM AEATENBHOCTH YeJIOBEKa,
CBSI3aHHOW C TepepabOTKOM BELIECTB, HCIOJIb30BATHIIONYUEHHbIE 3HAHUS JUISL NPUHITHS I'PaAaMOTHBIX
peleHui mpobiaeM B CUTyalUsAX, CBSI3aHHBIX C XUMUEH;

C(OPMHPOBAHHOCTh YMEHHH: CAMOCTOSITEJIbHO IJIAHUPOBAaTh U IMPOBOAUTh XMMHUYECKHUH
OKCIEPUMEHT (MOTyuyeHHEe W U3y4CHHE CBOWCTB OPraHMYECKHX BEIECTB, KAYECTBEHHBIE PEaKLHH
YIJI€BOJOPOJOB PAa3IMYHBIX KJIACCOB M KHUCIOPOJCOAEP)KALIUX OPraHUYECKUX BEIIECTB, PELICHUE
HKCIEPUMEHTAIbHBIX 33Jau 10 pPACIO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJICHHEM IPaBUI
0e30macHOro OOpallleHusi C BelIeCTBaMU M JabopaTOpHbIM 000pyJnOBaHUEM, (GOpPMYyIHpPOBaTh LEIb
UCCIIEIOBAaHUS, NPEACTaBIATh B Ppa3IMuHOW (opMe pe3ylbTaTbl 3KCIEPUMEHTa, aHaTIU3upoBaTh U
OLICHUBATh UX JOCTOBEPHOCTH;

Cc(OPMHPOBAHHOCTb YMEHHIA:

coOyoaTh TpaBUiIa HKOJOTMYECKH IIeIeCOOOpa3HOro IMoBeleHHss B OBITY M TPYIOBOH
JESITEILHOCTH B LIENAX COXPAHEHMSI CBOETO 3/10POBbS, OKPYKAIOIIEN TPUPOJAHOM Cpeabl U TOCTHKEHNUS €€
YCTOMYHMBOTO Pa3BUTHUS;



OCO3HaBAaTh OINACHOCTh TOKCHUYECKOTO JEWCTBHA Ha JKUBbIE OpraHU3Mbl OIPEIEIEHHBIX
OPraHUYeCKHUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BELIECTB B IPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3PEHUS COOTHOILICHHS PUCK-TIOJb3a;

c(hOPMHUPOBAHHOCTh YMEHUI: OCYIIIECTBIIATH I[EICHANIPABICHHBIA MOUCK XUMHUYECKON HH(POPMAIIH
B Pa3IMYHBIX MCTOYHMKAX (Hay4yHas W y4eOHO-HAay4dHas JUTEpaTypa, CPEACTBA MAcCOBOW MH(pOpMAIINH,
WNutepuer u npyrue), KpUTHYECKH aHATU3UPOBATh XUMUYECKYI0 MH(POpMAIHIO, TepepadaTsiBaTh €€ U
MCII0JIb30BaTh B COOTBETCTBUU C IMOCTABJICHHON YIeOHOU 3a/1aUcid.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl 0OCBOEHUSI Kypca «O011as 1 HeOpraHu4eckasi XUMUs» O0TPaXKaroT:

c(OPMHUPOBAHHOCTh TIPE/ACTABJICHUI: O MaTepHaIbHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX W
[T03HABAEMOCTH SIBJIEHUI MPUPO/IbI, O MECTE M 3HAUEHUU XMMUU B CUCTEME €CTECTBEHHBIX HayK U €€ poiH
B 00ecreyeHUH YCTOMYMBOIO pa3BUTHUS, B PELIEHUH MPOOJIEM HKOJOTUYECKOHM, SHEpPreTuyeckon u
MUIIEBON O€30MacHOCTH, B PAa3BUTUU MEIHUITMHBI, CO3JaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX HMCTOYHHKOB
SHEpPruM, B 00ECNEYEeHNH PaIllMOHAJIBHOIO MPUPOAOIOIb30BaHUS, B (JOPMUPOBAHUM MHUPOBO33PEHUS U
oOmIeil KynbTyphl YeJlOBEKa, a TaK)Ke IKOJIOTMUeCKd 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U
MPUPOIHON Cpee;

BJIaJICHUE CHCTEMON XMMHUYECKHMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATaoUIUe MOHSITHS —
XAMHUUYECKHI 3JIEMEHT, aToM, SAPO aroMa, M30TOIbI, JIEKTPOHHAs 000JI0YKa atoma, S-, P-, d-aTOMHBIE
opOuTai, OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTroMa, TMOpUAM3aIMs aTOMHBIX OpOuTanel, WOH,
MOJIEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATENIbHOCTh, CTENEHb OKHUCIIEHUS, XUMUYecKas CBS3b
(KoBasieHTHAas, HOHHAs, METAJUTMYECKas, BOAOPOIHAs ), KpUCTAITINYECKAasl pelIE€TKa, XMMHUecKas peakuus,
pacTBOp, DJIEKTPOIMUTHI, HENIEKTPOJUTHI, SJIEKTPOJMTHUYECKAS JUCCOLMALMS, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBINM TOKa3aTeNb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM A((EeKT XUMUYECKOW peakluH,
CKOPOCTh ~XMMHYECKOM peakuuH, XHUMHUYECKOE pPaBHOBECHE; TEOpUM M  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON AMCCOIMaluy, nepuoandeckuii 3akod [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHHUs W MPEBPALLCHUS 3HEPTHMU NPU XUMHUUYECKHX PEaKLUHUsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHI S3BIK XUMHH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKALME B OCHOBE TOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTU XUMUYECKUX
SIBJICHUH; COBPEMEHHBIE MPEJICTABIECHNS O CTPOCHUM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM U
HaIMOJIEKYJISIPHOM YPOBHSIX; IPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX PEAKIUi, TEPMOIMHAMHYECKUX
U KHHETHMYECKUMX 3aKOHOMEPHOCTAX HX IPOTEKaHUs, O XHMHYECKOM pPaBHOBECHM, pacTBOpax M
JHCIIEPCHBIX cUcTeMax; (aKTOJIOTMYecKUe CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€3011acHOM
WCIOJIb30BAHUN BaXHEHMIIUX HEOPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW AESITeIbHOCTH
4enoBeKa, OOMIMX HAyYHBIX MPUHIIUIAX XUMUYECKOTO IPOM3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEPHbIE MPU3HAKH MOHATHH, yCTaHABIMBATh HX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MPU OMMCAHUU HEOPTAHMYECKUX BELIECTB U MX
MpEBpaILCHU;

c(OpPMUPOBAHHOCTh YMEHUSI HCIIOIB30BaTh XMUMUYECKYI0O CHMBOJIMKY Ui COCTaBICHUS (HOPMYI
BEIIECTB M YypaBHEHMH XHMMUYECKMX peakuui, cucremaruueckyro HomeHknarypy (IUPAC) wu
TPUBHAJIbHBIC HAa3BaHUS OT/IEIbHBIX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHS OIpPENesITh BAJEHTHOCTh M CTENEHb OKHCICHUS XUMUYECKHX
JJIEMEHTOB B COEAUHEHUSX, BHJI XHMHYECKOW CBSI3M (KOBAJICHTHAs, HWOHHAs, MeTaJlJIM4yecKas,
BOJIOPOJIHAS ), TUT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

chOpPMHUPOBAHHOCTh yYMEHHUSI OOBSICHITh 3aBUCUMOCTh CBOWCTB BEIIECTB OT BHAAa XUMHYECKOU
CBS3M W THMNA KPHUCTAJUIMUECKON pemeETKH, OOMEHHBI U JOHOPHO-aKIENTOPHBIA MEXaHU3MBI
00pa3oBaHUs KOBAJIGHTHOU CBSI3U;



c(OPMHUPOBAHHOCTh YMEHHUH: KiIacCU(DUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX COCTaBY,
XMUMHMUYECKUE PEAKLIUU M0 Pa3Iu4HbIM IIPU3HAKaM (YUCILy U COCTaBY PEarupymoolluX BELIECTB, TEIIIOBOMY
3 QeKTy peakiu, U3MEHEHHUIO CTEeTIeHEH OKUCICHHS 3JIEMEHTOB, 00PaTUMOCTH, YYacTUIO KaTajau3aTopa
U JpYrue); CAMOCTOATENILHO BHIOUPATh OCHOBAHMS U KPUTEPHHU IS KIACCH(PUKALNU U3ydaeMbIX BEIIECTB
Y XMMHYECKHUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI Teproandeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

cOPMHUPOBAHHOCTh YMEHHIA: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB W HOHOB
XMMUYECKUX 3JIEMEHTOB IIepBOro—4eTBEépToro nepuonos llepnomumueckon cucremsl [[.1. Menneneena,
UCIIOJIB3Ysl TOHSATHS «IHEPIeTHUCCKHE YPOBHU», «IHEPreTHUECKHE MOIYPOBHH», «S-, P-, d-aToMHBIC
opouTtanmy, «OCHOBHOE u BO30YyXIEHHOE SHEPreTHUUECKUE COCTOSIHUS aToMay;
00BSACHATH3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX COEAMHEHUN MO MeproiaM
u rpynnam Ilepuoanueckoit cucremsl 1. M. MenneneeBa, BaJJ€eHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHHUSI UX JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHHUMN: XapaKTEepU30BaTh (OIMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA
BEIIECTB pPAa3JIMUHbIX KJIAaCCOB, MOJATBEP)KIaThb CYIIECTBOBAHHME TE€HETUYECKOW CBSI3U  MEXKAY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX pPEaKLUii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl
MOCPEJICTBOM COCTaBJIEHUSI 3JIEKTPOHHOTO OajlaHca 3TUX peakiil; peakiuuil MOHHOTO OOMEHa IMyTEM
COCTaBJIEHUS HMX TOJHBIX M COKPAIIEHHBIX MOHHBIX YpPaBHEHUN; pEaKIHUl TUAposin3a; peaxiuil
KOMILJIEKCO00pa3oBaHus (Ha MpuMepe r'UAPOKCOKOMITIIEKCOB IIMHKA U aTIOMUHUSA);

c(OPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH IMPOTEKaHUs XUMHUYECKHUX peakluid ¢
Y4E€TOM HX DHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTep M3MEHEHUs CKOPOCTH XUMHUYECKOW pEaKIVHu B
3aBUCHUMOCTH OT Pa3IUYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIICHHs XUMUYECKOTO0 PaBHOBECHUS O]
BIIMSTHUEM BHEITHUX Bo3zeicTBul (mpunnun Jlelllarense);

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb XUMUYECKHE PEaKIMH, JIeXKallle B OCHOBE
MIPOMBIIIJIEHHOTO TOJY4YEHHUsI CEpHOM KHUCIOThl, aMMHaka, OOlIMe Hay4yHble MPUHIUIBI XUMHUYECKUX
IIPOU3BO/JICTB; 11eIeCO00PA3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3;

cOpPMUPOBAHHOCTh BJIAQJICHUS CUCTEMOW 3HAHMUW O METOJaX HAay4yHOTO IO3HAHMS SIBICHHIMA
MpUPOAbl — HaONIOJIeHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, OSKCIEPUMEHT (pealbHbIi U MBICICHHBIN),
HCIIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHHUS INPUMEHATh 3TH 3HAHUS IPU SKCIEPUMEHTAIBHOM
UCCIIEIOBAaHUU BEIIECTB M JJIi OOBSICHEHHS XUMHYECKHUX SIBIICHUH, UMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKON JIEATEITbHOCTH YEJIOBEKA U B IOBCEITHEBHOM JKU3HU;

cOpPMUPOBAHHOCTh YMEHHUS BBIIBJISTH B3aUMOCBSI3b XHMHUYECKUX 3HAHUW C TIOHATUSAMHU H
MIPEJICTABICHUSIMU JPYTUX E€CTECTBEHHO-HAYyYHBIX IPEAMETOB Mjs 0oJiee OCO3HAHHOTO IMOHHUMAHMUS
MaTepUaIbHOTO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHS MPOBOAUTH PACYETHI: C MCIOJIB30BAHUEM TMOHATUH «MaccoBas J0JIA
BEIIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPAIKs»; MAacChl BELIECTBA WM 00bEMa rasa 1o U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce MM 00BEMY OJHOIO M3 YYacTBYIOUIMX B PEaKIMM BEIIECTB; TEMJIOBOTO
spdexTa peakuuu; 3HaAUYEHUs] BOJOPOJHOTO IOKa3aTellsi PAacTBOPOB KUCIOT M ILENOYed C W3BECTHOM
CTENEHbIO TUCCOLMALNU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTA pEaKIMM, €CIH OJHO U3
HCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa ¢ ONpPENEIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA
WIN JJAHO B M30BITKE (MMEeT MPUMECH); JI0JIM BBIXOJA MPOAYKTa PEaKluu; 0ObEMHBIX OTHOIIEHUH ra30B;

C(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO IJIJAHUPOBAaTh W TMPOBOJUTH XUMHUYECKUN
SKCIEPUMEHT (TPOBEJCHHE pEaKUUid HOHHOrO OOMEHa, MOATBEp)KJEHHE KadyeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OINPEACIECHUE CPEAbl PAcTBOPOB BEIIECTB C IOMOUIbKO HMHIUKATOPOB,
U3yuyeHHe BIUSHHUA pPa3lUYHbIX (AKTOPOB HA CKOPOCTh XHMHUYECKOM peakuuu, pelieHue



OKCIEPUMEHTAIBHBIX 3afady 1o TemaMm «Mertamibe»y U  «Hemeramnel») ¢ coOmogeHHEM MpaBUII
0e30macHOT0 OOpalleHusi C BEHIECTBAMU M Ja0OpaTOPHBIM O0OpyHOBaHHEM, (OPMYIUPOBATH IIEIb
WCCIICIOBAHUS, TPEACTABIATh B Pa3IMYHONW (OpMe pe3yiabTaTbl SKCHEPUMEHTA, aHAJIM3UPOBATh U
OLICHUBATHUX JI0CTOBEPHOCTH;

c(OPMHUPOBAHHOCTh YMEHHUH: COOJIOAATh MpaBHa TMOJb30BAHUA XUMHUYECKOW TOCYAOH U
nabopaTOpHBIM 000pyIOBaHHEM, OOpalIeHHs C BEHIECTBAMH B COOTBETCTBHM C WHCTPYKLIHUSMHU TIO
BBINIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX ONBITOB, 3KOJOIMYECKH LI€71€CO00pa3HOro MOBEAEHUS B OBITY
U TPYJOBOM AEATEIBHOCTU B LIEISIX COXPAHEHHUS! CBOETO 3/10pPOBbs, OKpPYXAIOIeH MPUPOAHOMN cpelbl U
JOCTUXEHUSI €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATHh OINACHOCTh TOKCHUYECKOIO JEHCTBUS Ha IKUBBIE
OpraHu3Mbl ONPeAEeIEHHBIX HEOPraHNYECKUX BELIECTB, MIOHMUMAas cMblca nokasarens [1J1K;

c(OPMHUPOBAHHOCTh YMEHH: OCYIIECTBIIATH IIeJICHANPABICHHBIA TOUCK XUMUYIECKOW MH(DOpMAITHN
B pa3IMYHBIX HCTOYHUKAX (HaydHas W ydeOHO-Hay4yHas JUTepaTypa, CpeACTBa MAacCOBOI MH(pOpMaIH,
WuTepHer u Apyrue), KPpUTHUECKH aHAJIM3MPOBATbXMMHUYECKYI0 HH(pOpMaIUIo, NepepadarbiBaThe U
WCIIOJIb30BAaThB COOTBETCTBHH C IMOCTABICHHOMN YUeOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecrBoyacos DJIeKTPOHHbIE
Ne (uu¢posrIe)
HaunmeHnoBaHHepa3aeioB U TEMIPOTrPAMMbI Konrpoabnbie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
IIpenmet opranndeckon xumun. Teopust
et P P bubmmoreka [{OK
11 CTpOEHUS OPraHnYecKuX coequHeHnil A. M. 8
https://urok.apkpro.ru/#
byrneposa
Hroro mo pazmeny 8
Pa3znen 2.YriieBoaopoanbl
21 [IpenenvHblE YriIeBOAOPOIbI — AJKAHBI, 5 bu6mmoreka [IOK
' UKITOAJTKAHBI
99 HenpenenbHble yriieBOIOPOIbI: AJTKCHBI, 14 1 https://urok.apkpro.ru/#
' aJIKaIME€HbI, AJIKUHBI
2.3 ApOoMaTHYECKUEYTIEBOIOPOIbI (aPSHBI) 8 bubnuorexa [JOK
54 [IpupoHbIe HCTOYHHUKH YTIICBOJIOPOJIOB U UX 4 https://urok.apkpro.ru/#
' nepepadoTKa
2.5 l"aioreHnpou3BOAHBIEYTIIEBOJOPOIOB 4 1 bu6mmoreka [JOK
Utoro no pazneny 35
Paznen 3.KuciaopoacoaepskanmueoprannieckuecoeIuHeHust
3.1 Cruptsl. DeHon 11 1 bubnuoreka [IOK
3.9 KapOoHumnbpHbIe COeTUHEHUS: allbICTUIBI U 21 1 https://urok.apkpro.ru/#
' keToHbl. KapOoHOoBBIe KUCHAOTHL. CIOXKHBIE
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https://urok.apkpro.ru/
https://urok.apkpro.ru/

a¢upsl. XKups

33 v 9 bubmuoreka [JOK
. TJICBO/IBI
A https://urok.apkpro.ru/#
Hroro no pazneny 41
Pasnen 4.A30Tcoaep:kaiiye opranHnyecKue coeTuHeHust
bub OK
4.1 AMUHBI. AMUHOKHCIIOTHI. beakn 12 Hommotexa L
https://urok.apkpro.ru/#
Hroro no pazgeny 12
Paspnen S.BbicokoMoJIeKYIsIPHbIE COEIMHEHUSA
51 B 6 bu6moreka [IOK
. BICOKOMOJICKYJISIPHBIC COCAMHCHHUS
P A https://urok.apkpro.ru/#
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

11 KVIACC

KoanuectBouacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Kourpoububie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [leproanueckuii 3aKoH u bubnuorexa [JOK
1.1 [leproandeckas cucteMa XUMHUIECKUX 9 https://urok.apkpro.ru/#
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpa3ue 11 1 Bubmiorexa IIOK
: BELIECTR https://urok.apkpro.ru/#
bu6mmoreka [IOK
1.3 X ecKue pea 19 1 3
HMHIHCCKHE peakii https://urok.apkpro.ru/#
Hroro mo pazgeny 39
Pa3znen 2.Heoprannueckasi Xummusi
2.1 Hemeramnsr 31 1 3 bu6mmoreka [JOK
29 MeTain 23 1 2 https://urok.apkpro.ru/#
Utoro no pazueny 54
Pa3zpen 3.XuMus 1 ;Ku3Hb
31 MeToasl TO3HAHUS B XUMHH. XUMUS U 9 bubmuoreka [JOK
' KU3Hb https://urok.apkpro.ru/#
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KosmnuecTBo yacos DJIeKTpOHHbIe HU(pPOBHIE
n/ Tema ypoka Kontpoabnbie | IIpakruyeckue flata oOpa3oBaTtejibHbIE
Bceero H3YYeHU S
I paGoThI paGoThI pecypchl
[IpeameTt u 3HaYeHNE OPraHUYECKON bubnuorexa [JOK
XMMHH, IPEICTaBIEHHE O MHOTOOOPa3HH 1 0 0 https://m.edsoo.ru/7f41bacc
OPraHUYeCKUX COCTMHEHUHN
DIIEKTPOHHOE CTPOEHUE aTOMa yriepoa bubmmnorexa [JOK
(ocHOBHOE 1 BO30YXIEHHOE COCTOSIHUS). 1 0 0 https://m.edsoo.ru/7f41bacc
BaneHTHBIEBO3MOKHOCTHATOMAYTJIEPOIa
XHUMHUYECKas CBA3b B OPraHUYECKHUX bubmmnorexa [JOK
coequHeHHsX. MexaHu3Mbl 00pa30BaHUs 1 0 0 https://m.edsoo.ru/7f41bacc
KOBaJICHTHOM CBS3M, CIIOCOOBI pa3pbiBa
CBA3EH
Teopust cTpOEHUS OPraHUYECKUX 1 brbmmorexa LIOK
coemunennii A. M. Byrieposa https://m.edsoo.ru/7f41bacc
Buasl nzomepun: CTpyKTypHas, bubmmoreka LIOK
NPOCTPAHCTBEHHAS. DJIEKTPOHHEIE 1 https://m.edsoo.ru/7f41bacc
3¢ deKThl B MOJIEKYIaX OPraHuYeCcKUX
COEOUHEHUN
[IpencraBnenue o KI1acCUPUKALUHA U Bbubnuoreka IJOK
cHUCTeMaTHYeCKas HOMEHKIIaTypa 1 https://m.edsoo.ru/7f41bacc
(IUPAC) oprann4eckux BEIIECTB
Knaccugukanus peaxiuii B 1 BH6H.H°T6K3 LHOK
OpraHHYEcKOi XUMHH https://m.edsoo.ru/7f41bacc
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CucreMaruzanus u 00001LIeHUE 3HAHUM

bubmnoreka LIOK

8 o Teme https://m.edsoo.ru/7f41bacc
AJIKaHBI: TOMOJIOTUUECKH psl, oO1as bubauoreka LIOK
9 (GopMyIa, HOMEHKIATypa ¥ M30MEpPHs, https://m.edsoo.ru/7f41bacc
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI
10 du3NYeCKUue U XUMUYECKHE CBOMCTBA ﬁgg;‘;‘r’;egdz éf)orllfﬂfﬂbacc
AJIKaHOB — *
HaxosxieHne ankaHoB B IpUpOJIE. bubmmorexa [IOK
11 Crioco0bl MONyYeHUs U TPUMEHEHHE https://m.edsoo.ru/7f41bacc
aJKaHOB
Huknoankansl: o0mas Gopmyna, Bu6mmorexa [IOK
HOMEHKJIATypa U H30MEpHs, https://m.edsoo.ru/7f41bacc
12 0COOEHHOCTH CTPOCHHUS U XUMUYCCKUX
CBOWCTB, CITOCOOBI TIOJTYUEHUS U
MPUMEHEHHE
Pemenue pacu€rHbIx 3a/1a4 Ha bu6mmoreka IJOK
onpeeeHIEe MOJIEKYISPHOM (POPMYJIbI https://m.edsoo.ru/7f41bacc
13 OPraHM4YeCcKOro BEUIEeCTBa M0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIUX B
ero cocraB. CucreMaruzamus u
000011IeHNE3HAHUUIIOTEME
AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as Bbubnuoreka IJOK
(GopMyIna, HOMEHKIATYpa, JIEKTPOHHOE U https://m.edsoo.ru/7f41bacc
14 IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CTpyKkTypHas U IUC-TPAHC-
U30MEPUSAIKEHOB
15 DOu3nvecKrue U XMMUYECKHUE CBOMCTBA bubmuoreka IJOK
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ankeHoB. [IpaBunoMapkoBHUKOBa

https://m.edsoo.ru/7f41bacc

CrniocoObI mosTy4eHns U IpUMEHEHNE

bubaunoreka [IOK

16 :
ANKEHOB https://m.edsoo.ru/7f41bacc
[TpakTuaeckas padora Ne 1 mo Teme bu6moreka [IOK
17 "TlonyueHHe dTHIICHA M U3YYCHHUE ero https://m.edsoo.ru/7f41bacc
CBOMCTB"
Pemenue pacu€rHbIx 3a1a4 Ha bubmmorexa [JOK
18 omnpeeIeHne MOJICKYISIPHOH (hOpMYJIbI https://m.edsoo.ru/7f41bacc
OpPraHUYeCcKOTO BEUIeCTBa
AJNKagueHbl: CONPSKEHHBIE, bubmoreka [IOK
19 M30JIMPOBAHHbIC, KYMYITHPOBaHHbIC. https://m.edsoo.ru/7f41bacc
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS
XUMHUECKUECBOUCTBACOIPSKEHHBIX IUE brbmmorexa LIOK
20 HOB https://m.edsoo.ru/7f41bacc
21 Croco0bl TONTy4eHUs ¥ IPUMEHEHHE brbmiorexa [IOK
ATIKAEHOB https://m.edsoo.ru/7f41bacc
AJIKWHBI: TOMOJIOTHYECKHH psiJi, oO1as bubnnoreka ITOK
29 bopmyta, HOMEHKIATypa, SJIEKTPOHHOE U https://m.edsoo.ru/7f41bacc
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(buznueckue cBoicTBa
Bbubnuoreka IJOK
23 XHUMUYECKHECBOHCTBAATIKIHOB https://m.edsoo.ru/7f41bacc
24 KauecTBeHHBIE peaKkuy Ha TPOHHYIO Brbmiorexa [IOK
CBSI3E https://m.edsoo.ru/7f41bacc
25 CrniocoObl nosryyeHus U NpUMEHEHUe Bbu6mnoreka LIOK
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AJIKWHOB

https://m.edsoo.ru/7f41bacc

Pemenue 3aga4: pacu€Thl 0 ypaBHEHUIO

bubaunoreka [IOK

26 . https://m.edsoo.ru/7f41bacc
XUMHUYECKON peaKIuu
Cucremarusanys 1 0000IIeHrEe 3HAHUI Bubnnorexa LIOK

27 https://m.edsoo.ru/7f41bacc
0 TeMe
ApeHBI: TOMOJIOTHYECKUH psifl, 001Ias bubaunoreka [IOK
dbopmyrna, HOMEHKIATypa. DJIEKTPOHHOE https://m.edsoo.ru/7f41bacc

28 U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOICTBa
XUMHYECKHE CBOMCTBA apEHOB: PEAKIIUK bubnmorexa LHOK

29 https://m.edsoo.ru/7f41bacc
3aMEIEeHUS
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU bubmorexa [IOK

30 NIPUCOENHEHNS, OKHCIIEHHE TOMOJIOTOB https://m.edsoo.ru/7f41bacc
OeH3071a
OcoOEHHOCTUXMMUYECKUXCBOWCTBCTUPO bubmmorexa LIOK

31 1 https://m.edsoo.ru/7f41bacc
Pemenue pacu€rHbIx 3a/1a4 Ha bu6mmoreka IJOK

32 onpezeeHue MOHeKynﬂpHOﬁ q)OpMyHH https://m.EdSOO.rU/7f41baCC
OPraHM4ecKOro BEIECTBA
CriocoObl MOJIyYeHHs U TIPUMEHEHHE bubmmorexa LIOK

33 https://m.edsoo.ru/7f41bacc
apeHoB
[eHeTHYECKAs! CBS3b MEXY Pa3IMYHBIMH bubmrorexa IIOK

34 https://m.edsoo.ru/7f41bacc
KJIaCCaMH yIIIEBOI0POJIOB

35 Pacuétel 0 ypaBHEHUAM XUMUYECKUX bubnuorexa [IOK
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peakiuii. Cuctemaruszanus u 06001eHNE
3HAHUI 110 TEME

https://m.edsoo.ru/7f41bacc

[Tpupoaustii ra3. [lonytaeie HETAHBIC

bubauoreka LIOK

36 - https://m.edsoo.ru/7f41bacc
KameHHBI# yrob U POIyKTHI €r0 Brbmiorexa [IOK

37 HepepaGoTKi https://m.edsoo.ru/7f41bacc
Hedtp u ciocoOs1 €€ mepepaboTKu. but6morexa [IOK

38 [TprMeHeHHEPOAyKTOBIIepepaboTKIHHED https://m.edsoo.ru/7f41bacc
™
['eneTruecKas CBSI3b MEXIY Pa3TMIHBIMU brbmmorexa LIOK

39 KIIACCAMH YITIEBOIOPOJIOB https://m.edsoo.ru/7f41bacc
["asloreHONpoOM3BOIHBIE YIIIEBOIOPOIOB: bubmmnorexa [JOK

40 ANIEKTPOHHOE CTPOCHUE; PEAKIIUN https://m.edsoo.ru/7f41bacc
3aMeIICHUS TaJoreHa
JeicTBue menoyueit Ha Bbubmmoreka ITOK

41 rajJoreHIpou3BoaHbIe. B3aumonaeiictere https://m.edsoo.ru/7f41bacc
JMTAJIOT€HAIKAHOB C MATHUEM U IITHKOM
Cucremaruzanus 1 00001EHAE 3HAHAMN Bubmmorexa LOK

42 10 pazaeny "V rieBoaopo s https://m.edsoo.ru/7f41bacc
KonTpoinsHas paboTa 1o Teme bubsmorexa IIOK

43 "VrieBoopobl" https://m.edsoo.ru/7f41bacc
IIpenensHBIE OJHOATOMHBIE CIIUPTHI: Bbubnuoreka IJOK
TOMOJIOTHYECKUH psifl, oOImas popmyia, https://m.edsoo.ru/7f41bacc

44 CTPOEHHUE MOJIEKYJI, H30MEpHS,

HOMEHKJIaTypa, KJIacCupuKanus,
¢u3nyeckue cBOWCTBA
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XUMHUYECKUE CBOMCTBA MPEACIIbHBIX

bubmnoreka LIOK

45 https://m.edsoo.ru/7f41bacc
OJIHOATOMHBIX CITHPTOB

46 CrocoObl TOJTy4YCHUS M IPUMECHEHHE Bubnnorexa LIOK
O/THOATOMHBIX CITHPTOB https://m.edsoo.ru/7f41bacc
[IpocTeie 3¢upsl: HOMEHKIATYpa U Bbubmmoreka LJOK

47 U30MepHsi, 0COOCHHOCTH (DH3UUECKUX U https://m.edsoo.ru/7f41bacc
XUMHUYECKUX CBOMCTB
MHOroaToMHbIE CIUPTHI: TUIEHIIIUKOIb bubnuorexa [JOK

48 1 TJMIEPHH, UX GU3UUIECKUE U https://m.edsoo.ru/7f41bacc
XUMHUYECKUE CBOMCTBA
CrocoObl TOJTyYEeHUS M TPUMEHEHHE brbmiorexa LIOK

49 https://m.edsoo.ru/7f41bacc
MHOTOATOMHBIX CITUPTOB
@DEeHOJ: CTPOEHUE MOJIEKYJIbI, bubnuorexka [JOK

50 (du3HYecKue CBOMCTBRA. https://m.edsoo.ru/7f41bacc
ToxcuunocTheHoIa

bu6mmoreka IJOK

51 XuMuIecKrecBoicTBadeHoIa https://m.edsoo.ru/7f41bacc
CrocoOblI TIONyYeH s ¥ IPUMEHEHHE brbmiorexa [IOK

52 https:/m.edsoo.ru/7f41bacc
(dhenona
[IpakTuueckas pabota Ne 2. Pemenue bubnuoreka [IOK

53 SKCIEPUMEHTANILHBIX 3324 [10 TEME https://m.edsoo.ru/7f41bacc
"CrnupTsl U (heHobI"
CucreMaru3aius 1 0000IIeHre 3HAHUI bubmmorexa LIOK

54 https://m.edsoo.ru/7f41bacc
1o TeMe

55 Anblieruzipl 1 KETOHBI: 3JIEKTPOHHOE Bbu6mnoreka LIOK
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CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
rOMOJIOTUYECKHE PS/Ibl, 0011as popMmyia,
M30MepHsi 1 HOMEHKJIaTypa

https://m.edsoo.ru/7f41bacc

AJII)):[CFI/IZII)I 1 KE€TOHBI: (1)I/I3I/I‘~I€CKI/IC

bubaunoreka LIOK

56 . https://m.edsoo.ru/7f41bacc
CBOWCTBA; pEaKIMU TPHUCOETHHEHHSI
Peakuyu OKUCIIEHUS U KQUECTBEHHBIE bubmorexa [IOK

57 https://m.edsoo.ru/7f41bacc
peaKIuy albJIErUI0B U KETOHOB
CriocoObI MoTydeHHsI ajTbICTH/I0B U butmorexa LOK

58 https://m.edsoo.ru/7f41bacc
KETOHOB
OIHOOCHOBHBIE TIPEICTBHBIE bubmorexa [JOK

59 KapOOHOBBIE KUCIOTHI, 0COOEHHOCTH https://m.edsoo.ru/7f41bacc
CTPOEHHSI X MOJIEKYJI
W3oMepust 1 HOMEHKIIATypa KapOOHOBBIX brbmmorexa LIOK

60 . https://m.edsoo.ru/7f41bacc
KHCJIOT, UX (pU3MUYECKHE CBOICTBA
XMMUUECKUE CBONCTBA MTPEAEIbLHBIX Butmiorexa LIOK

61 https://m.edsoo.ru/7f41bacc
OJIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
OcoOEHHOCTH CBOMCTB MypPaBbUHOM bubnuorexka [IOK

62 KHCIOTBL. MHOr00oOpasue KapOOHOBBIX https://m.edsoo.ru/7f41bacc
KHCIIOT
OCOOCHHOCTH CBOWCTB: HEMPEICIbHBIX U Bbubnuoreka IJOK
apOMaTHYECKHX KapOOHOBBIX, https://m.edsoo.ru/7f41bacc

63 JIMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
KHCJIOT.
[TpeacTaBUTETUBBICIINXKAPOOHOBBIXKHUC
JIOT

64 [TonsiTue 0 MPOU3BOAHBIX KAPOOHOBBIX Bbu6mnoreka LIOK
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KHUCJIIOT

https://m.edsoo.ru/7f41bacc

CrniocoObI mosTy4eHns U IpUMEHEHNE

bubaunoreka [IOK

65 KApGOHOBBIX KHCIOT https://m.edsoo.ru/7f41bacc
CrnosxHbie 3(hUPBI: TOMOJIOTHYECKUH PSIII, bu6moreka [IOK

66 obrrast hopmyia, H30MEpHS U https://m.edsoo.ru/7f41bacc
HOMEHKJIaTypa

67 dusnyecKre 1 XAMHYECKHE CBOMCTBA ﬁtI;IGHIHOTeKa LHOK
>upos ps://m.edsoo.ru/7f41bacc
Pemenue pacu€THbIx 3a1ay: 1o bu6mmorexa LIOK

68 YPaBHEHUIO XUMHUYECKOH PeaKIuu, Ha https://m.edsoo.ru/7f41bacc
oTIpeieJICHUE MOJICKYIISIPHOU (POPMYJITBI
OpPraHUYECKOTO BEIEeCTBA
[Tpaktruueckast padota Ne 3. Permenue bubnuorexka [JOK

69 OKCIIEPUMEHTANIBHBIX 33724 10 TEME https://m.edsoo.ru/7f41bacc
"KapOoHOBBIE KUCIIOTHI.

Cnoxubieapupsr"”

70 Xupsr: crpoenue, pu3nUeCKUe U BH6“.H°TeKa LHOK
XUMHUCCKIE CBOMCTBA (PHAPOITH3) https://m.edsoo.ru/7f41bacc
OcoOEeHHOCTH CBOWCTB JKHUPOB, bubnmoreka ITOK

71 COZIEPIKAIIUX OCTATKH HEMPEAEIbHBIX https://m.edsoo.ru/7f41bacc
KUPHBIX KUCIOT. JKupbl B ipupoie
MpbLta Kak COJIM BBICIIUX KapOOHOBBIX bubmmoreka [JOK

79 KHCIIOT, UX Morouiee neiicteue. [lonsatue https://m.edsoo.ru/7f41bacc
0 CHHTETHUYECKHX MOIOIIUX CPEACTBAX
(CMC)

73 ['enernueckas cBsA3b yriaeBoJ0OPOAOB U Bbubnuoreka LJOK
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KHCIJIOPOJICOACPIKAIIMX OPraHUuIeCKUX
BCILICCTB

https://m.edsoo.ru/7f41bacc

Pacuérel 0 ypaBHEHUSAM XMMUYECKUX

bubauoreka LIOK

74 y https://m.edsoo.ru/7f41bacc
peaxiuit
Cucremarusaius 1 0000IIeHe 3HAHUI Brbmiorexa [IOK

75 https://m.edsoo.ru/7f41bacc
0 TeMe
OO6mast xapakTepUCTHKA YTIIEBOJIOB U but6morexa [IOK

76 KJIacCu(UKaIKst yriIeBoa0B (MOHO-, [H- https://m.edsoo.ru/7f41bacc
1 TIOJIMCaXapH/ibl)
Momnocaxapusl: (U3UUECKHE CBOMCTBA brbmmorexa LIOK

I https://m.edsoo.ru/7f41bacc
HaX0XJICHHUE B TIPUPOJIC

78 ITpuMeHEeHHeE TIIOKO3bI, €€ 3HAYEHHE B brbmiorexa LIOK
KH3HEEATENHHOCTH OPraHu3Ma https://m.edsoo.ru/7f41bacc
Jucaxapuapl: caxapo3a, MaJIbTO3a U bubmuoreka [JOK

79 nakTo3a. HaxoxeHue B pupo/ie u https://m.edsoo.ru/7f41bacc
MIPUMEHEHHE JrcaxapuioB
[Tonucaxapuapl: cTpoeHue bubmmoreka LIOK

80 MaKpOMOJIEKYJI, PU3NICCKUE https://m.edsoo.ru/7f41bacc
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

Bbubnuoreka IJOK

81 [ToHsATHEOONCKYCCTBEHHBIXBOJIOKHAX https://m.edso0.ru/7f41bacc
Pemienune pacueTHbIx 3a1a4 Ha Bbubnuoreka IJOK

82 OTIpeIeSICHNE IOJH BBIXOa MPOIYKTa https://m.edsoo.ru/7f41bacc
PEaKIuu OT TEOPETUIECKH BOZMOYKHOTO

83 CucreMaru3anus 1 0000IIeHNE 3HAHUIT bubmmoreka [IOK

0 pazaeny



https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
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KonTtponsHast pabota o Teme

bubaunoreka [IOK

84 "KI/ICJ‘[OPOHCOHGP)KaHII/Ie OpraHuvyecKue https://m.edsoo.ru/7f41bacc
coeauHeHUS"
AMUHBL: KTacCU(pHUKAINS, CTPOCHUE Bu6anorexa [IOK

85 MOJIEKYI, oO1asa q)opMyna, HU30Mepus, https://m.edsoo.ru/7f41bacc
HOMEHKJIaTypa U (U3NUYECKUE CBOMCTBA
XUMHUUECKHECBOMCTBAATH(DATHISCKIXAM Bubmmorexa LIOK

86 https://m.edsoo.ru/7f41bacc
HWHOB
AHUIVH: CTPOCHUE aHWJIMHA, bubmmorexa [IOK

87 0COOEHHOCTH XUMUYECKUX CBOMCTB https://m.edsoo.ru/7f41bacc
aHUJIMHA

88 CrocoOblI TIONyYeHH s ¥ IPUMEHEHHE bubsmorexa IIOK
AMHGbATHUECKIX AMITHOB https://m.edsoo.ru/7f41bacc
AMHHOKHUCIIOTBI: HOMEHKJIATypa 1 bubmmorexa [JOK

89 U30MepHs, PU3MUYECKUe CBONCTBA. https://m.edsoo.ru/7f41bacc
OTenbHBICTIPEICTABUTEIH O
AMUHOKHCIIOT
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, HX bubmmoreka [IOK

90 OMOJIOTMYECKOE 3HAYEHHE aMHUHOKHCIIOT. https://m.edsoo.ru/7f41bacc
CHHTE3 YU THIPOIU3NCITHIOB
Benku Kak IpupoaHbIE MOJIUMEDEI; Brbmiorexa [IOK

91 https://m.edsoo.ru/7f41bacc
CTPYKTYpHI OCIIKOB

bubmmoreka [IOK
92 XHUMUYECKUECBONCTBAOCTIKOB https://m.edsoo.ru/7f41bacc
93 A3oTcozaepKalue reTepouuKInIecKue Bbu6mnoreka LIOK
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COCAMHCHU. HyKJIeI/IHOBHe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OuoornyecKas POJIb

https://m.edsoo.ru/7f41bacc

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 3a7a4 110 TEMe

bubauoreka LIOK
https://m.edsoo.ru/7f41bacc

o4 "A30oTcoepKalue OpraHn4ecKue
coeMHEeHUS"
[TpakTuueckast padota Ne 5. Permenue bubmuorexa [JOK

95 IKCIICPUMEHTATBHBIX 33124 [0 TEME https://m.edsoo.ru/7f41bacc
"Pacrio3HaBaHne OpraHMYECcKuX
coeMHEeHMi"
KonTtponbHas padoTa o Teme but6morexa [IOK

96 " A30TCOepKAIINE OPraHUYECKHIE https://m.edsoo.ru/7f41bacc
coeuHeHus"
OCHOBHBIC TTIOHATHUS XUMHH bu6mmoreka IJOK

97 BBICOKOMOJIEKYIIAPHBIX COEMHEHHH 1 https://m.edsoo.ru/7f41bacc
METO/Ibl X CHHTE3a —II0JIMMepU3alus U
MOJIMKOHICHCALIUS

08 [Tnactmacchl. Y THIH3AIMS U EtI:@T.HOTeKa HOK
HepepaGoTKa IIacTHKa ps://m.edsoo.ru/7f41bacc

99 DacToMepsl: HaTypalbHbIH BH6“.H°TeKa HOK
CHHTeTHYECKHE KaydyKi. Pesna https://m.edsoo.ru/7f41bacc
BousiokHa: HatypanbHbIE, HCKYCCTBEHHBIE, bubmmoreka [JOK

100 | cunternueckue. [Toamumepsl https://m.edsoo.ru/7f41bacc
CHEIHaTbHOTO Ha3HAUYCHUS
[IpakTuueckas pabota Ne 6. Pemenue bubmoreka IJOK

101 | sKcHEepHUMEHTANBHBIX 3a/1a4 [0 TeMe https://m.edsoo.ru/7f41bacc

"Pacrio3zHaBaHue IU1acCTMAacC ¥ BOJIOKOH"
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O0001IeHUE U CUCTEMATU3 AU

bubmnoreka LIOK

102 | wu3y4eHHOro MaTepHaa Mo TeMe 1 https://m.edsoo.ru/7f41bacc
"BbicOKOMOJIEKYsIpHbIE COeIMHEHus"
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f41bacc

11 KVIACC

Ne KoimuecrBoyacos Hara DJIeKTpOHHbIe HU(pPOBHIE
n/ Temaypoka Beer | KoutpoabH | IlpakTudeck | HU3Yy4YeH oOpa3oBaTejibHbIE
I 0 ble padoThI ue padoTsl s pecypchl
Artom. CocTaB aTOMHBIX sijiep. XUMHYIECKHIA Bubmmorexa LIOK
1 1 https://m.edsoo.ru/7f41bacc
aneMeHT. M30Torbl
CTpoeHue dJIEKTPOHHBIX 000J09EK aTOMOB, Brbmiorexa TIOK
2 1 https://m.edsoo.ru/7f41bacc
KBaHTOBBIE YHCIIa
3 Knaccugukaryss XAMAYIECKUX JIEMEHTOB (S-, 1 brbmorexa LIOK
p-, d-, f-omementer) https://m.edsoo.ru/7f41bacc
Pacrnipesie/ieHUE DIIEKTPOHOB 110 ATOMHBIM bubmmorexa LIOK
4 1 https:/m.edsoo.ru/7f41bacc
opOuTamsIM
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB bu6muorexa LJOK
5 37IEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.edsoo.ru/7f41bacc
COCTOSTHUH
DIIEKTPOHHLIEKOH(DUTYPALIUMHOHOB. bubmmorexa LIOK
6 3 1 https://m.edsoo.ru/7f41bacc
JIEKTPOOTPULIATEIBHOCTh
[Tepuonunueckuii 3akoH u Ilepuoandeckas bubmmoreka [JOK
7 CHCTEMA XUMHYECKHX diieMeHToB 1. 1. 1 https://m.edsoo.ru/7f41bacc
MenneneeBa, CBsI3b C COBPEMEHHOM Teopueit
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB bubmmorexa LJOK
3 XUMHYECKUX IIEMEHTOB M 00pPa3yeMbIX HMH 1 https://m.edsoo.ru/7f41bacc
MIPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIaM 1
neproiam
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CucreMarusanus 1 00001IeHYE 3HAHUI IO

bubanoreka LIOK

9 Teme https://m.edsoo.ru/7f41bacc
Buibl xumuueckoi cBsi3u. MexaHu3Mbl bubmuoreka ITOK

10 00pa3oBaHUs KOBAIEHTHOMN CBSI3H. https://m.edsoo.ru/7f41bacc
Boaoponnascssss.
MeKMOJTEKYISPHBIEB3aMOICHCTBHUS
BaneHTHOCTh U BaJICHTHBIE BO3MOKHOCTH bubnuoreka IJOK

11 atoMoB. CB$I3b DJIEKTPOHHON CTPYKTYPBI https://m.edsoo.ru/7f41bacc
MOJIEKYJI ¢ UX TEOMETPUIECKUM CTPOCHUEM

12 [IpencraBiaeHus 0 KOMIUIEKCHBIX bubsmorexa [IOK
COCIMHCHMIX: COCTAaB U HOMCHKJIATypa https://m.edsoo.ru/7f41bacc
BemectBa moJieKyasspHOTO U buGmorexa LIOK

13 HEMOJICKYJISIPHOTO CTpOeHuUs. THIIbI https://m.edsoo.ru/7f41bacc
KPUCTAJNTMIECKUX PEIIETOK U CBOWCTBA
BEIICCTB

1 [ToHsITHE O AUCTICPCHBIX CHCTEMAX. brbmmorexa LIOK
[IpencraBneHne 0 KOJUIOUIHBIX PACTBOPAX hitps://m.edsoo.ru/7f41bacc
HctunHbIC pacTBOPHI: HACHIIIEHHBIC U bubmmoreka LIOK

15 HEHACKILIEHHbIE, PACTBOPUMOCTD. https://m.edsoo.ru/7f41bacc
Kpucramoruapatsr
CrioCcoObIBBIPAKEHUSAKOHIIEHTPAILIMUPACTBOP Bubmmorexa LOK

16 https://m.edsoo.ru/7f41bacc
OB
Pemenue 3aga4 ¢ UCHOJIB30BAHUEM TTOHATUI bubmmoreka [JOK

17 "MaccoBasi 105l paCTBOPEHHOTO BerecTBa", https://m.edsoo.ru/7f41bacc
"MoJsipHas KOHIeHTpanus"

18 Knaccudukarus 1 HOMEHKIATypa Bbubnuoreka ITOK
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HCOPraHN4YCCKUX BCIICCTB

https://m.edsoo.ru/7f41bacc

Cucremarusanus 1 0000IIeHrE 3HAHUHT 110

bubaunoreka LIOK

3 https://m.edsoo.ru/7f41bacc
KonTtponsHas padora o remam "CtpoeHue
aroMa. [lepronueckuii 3aKOH U
20 [Tepromuyeckasi cucTeMa XUMHUYECKUX bubmmorexa LIOK
https://m.edsoo.ru/7f41bacc
anemenToB JI. . Menneneesa", "CtpoeHue
BemiecTBa. MHOroo6pasueseniects"”
Knaccudukanus XuMHuecKux peakuuii B bubmmnorexa [JOK
HEOPraHMYECKOM M OPraHuYeCKON XUMHH. https://m.edsoo.ru/7f41bacc
21 3aK0oH COXpaHEHHUs MAcChl BEIECTB; 3aKOH
COXPaHEHUS W TIPEBPAIICHUS SHEPTUU TIPU
XUMHYECKUX PEaKIHIX
29 TerutoBsie >PEKTHI XUMUUECKUX PEAKIIUIA. BH6H.H°TeKa LOK
TepMOXHMUUECKHE YPABHEHHS https://m.edsoo.ru/7f41bacc
23 BBI‘II/ICJ'\I’CHI/I}I 10 YPAaBHEHUAM XUMHUYECKUX ﬁ;ggj‘/‘;:e;di cli)orllf/7f4lbacc
peaknuu U TEPMOXUMHUYECCKUM ypaBHEHUAM E— :
CKOpOCTh XMMUUYECKOH peakinu, e& bubnuoreka [IOK
24 3aBUCUMOCTD OT Pa3In4HBIX (JAKTOPOB. https://m.edsoo.ru/7f41bacc
Karanus u xatanuszatopbl
Bbubnuoreka IJOK
25 ['oMoreHHbIeH reTeporeHHbIepeaKuu https://m.edso00.ru/7f41bacc
[IpakTiueckas pabora Ne 1 mo teme bubnmorexa LIOK
26 "BiusiHUE pa3saMyHbIX (JaKTOPOB Ha https://m.edsoo.ru/7f41bacc
CKOPOCTh XUMHUUYECKOW peakuun"
27 OO6patuMble U HEOOpaTUMBbIE PEAKIINU. Bbubmnoreka LIOK
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XUMHUYECKOE PAaBHOBECUE

https://m.edsoo.ru/7f41bacc

[Ipaktudeckas padora Ne 2 o teme

bubaunoreka LIOK

28 "BiusiHUE pa3InuHbIX (AKTOPOB Ha https://m.edsoo.ru/7f41bacc
10JIOKEHHE XMMHUYECKOT0o paBHOBecus"
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. Bbubmmoreka LJOK

29 CuibHBIC U cl1a0ble 3JIEKTPOIUTHI. https://m.edsoo.ru/7f41bacc
CreneHpaucCconnaim
HNonnoe npousseaenue Boabl. Cpea BOJTHBIX

30 pactBopoB. Bonopoansriinokasarens (pH) bubmmorexa LIOK

POB- P P https://m.edsoo.ru/7f41bacc

pactBopa

31 I'maponus coneit. Peakinu, mpoTtekaromiye B brbmiorexa LIOK
PACTBOPAX HTEKTPOTHTOR https://m.edsoo.ru/7f41bacc
[TpakTruueckast padota Ne 3 o Teme bubnuoreka [IOK

32 "XUMHYECKUE PEaKIiK B PACTBOPaxX https://m.edsoo.ru/7f41bacc
AIEKTPOIUTOB"
OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC bu6mmoreka IJOK

33 peakuuu. Baxuneiiyue OKMCIUTENN U https://m.edsoo.ru/7f41bacc
BOCCTaHOBUTEIH

34 MeTo 1 37IEKTPOHHOTO (3JEKTOHHO-HOHHOI'O) brbmmorexa LIOK
Gananca https://m.edsoo.ru/7f41bacc

35 DJEKTPOJIU3 PaCTBOPOB U PACILIaBOB brbmmorexa LIOK
BEIeCTR https://m.edsoo.ru/7f41bacc

bubmnoreka [IOK
36 PemennesanaupasiuIHbIXTHIIOB https://m.edsoo.ru/7f41bacc
37 Pemrennesanaupas3inyHbIXTUIIOB bubnuorexa [IOK
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https://m.edsoo.ru/7f41bacc

Cucremarusanus 1 0000ILEHNE 3HAHA 110

bubaunoreka LIOK

38 Teme "Xummueckue peaiu” https://m.edsoo.ru/7f41bacc
KownrposbHast pabota 1mo Teme "XuMHu4ecKue Brbmiorexa TIOK

39 peakipn” https://m.edsoo.ru/7f41bacc
[Tonoxxenne Hemeraios B Ilepuoanyueckon bubmuorexa [IOK

40 cHuCTeMe XUMHYECKHX 3emeHToB 1. 1. https://m.edsoo.ru/7f41bacc
MenieneeBa 1 0COOCHHOCTH CTPOCHUS MX
aToMOB. OU3NYECKHECBONCTBAHEMETAIIIOB

41 AJIOTpONHS HEMETAIIOB (Ha TpUMeEpe BH6H.H°TeKa LOK
KHCTOPOTa, cephi, hocdopa u yriepona) https://m.edsoo.ru/7f41bacc

42 Bogopon: monyuenue, GpusHUeCKre U BH6H.H°TeKa LHOK
XUMHCCKIE CBOHCTBA, [HAPH/IBI https://m.edsoo.ru/7f41bacc
["anorensl: Hax0XEHHUE B IPUPO/IE,

43 crocoObl MoJTyueHus, Pu3ndecKue u bubmmorexa LIOK

N https://m.edsoo.ru/7f41bacc

XMUMHYECKUE CBOMCTBA
l"anorenoBomopoasl. Baxuneiue bu6nnoreka ITOK

44 KHCJIOPOJICOACPIKAIINE COCAMHCHHS https://m.edsoo.ru/7f41bacc
raJIoreHOB
JlaGoparopHbIe U TPOMBIIIICHHBIEC CITOCOOBI bubmmoreka [JOK

45 HOJIy4eHus rajoreHos. [IpuMenenue https://m.edsoo.ru/7f41bacc
TaJIOT€HOB U X COCTUHEHUIA
ITpaktuyeckas pabora Ne 4. Pemenue bu6mmorexa LIOK

46 SKCIIEPUMEHTAIIBHBIX 32124 [0 TEME https://m.edsoo.ru/7f41bacc
"T"anorensr"

47 Kucnopoa: nabopatopHsie u Bbubmnoreka LIOK
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IMPOMBIIIJICHHBIC CHOCOOBI MOJIy4YCHUA,
¢du3nveckre 1 XMMHYECKHe cBoiicTBa. O30H.
[IpuMeHEeHNEKUCI0pOAa U 030HA

https://m.edsoo.ru/7f41bacc

bubmaunoreka LIOK
48 OKCHIBI U IEPOKCHIBI https://m.edsoo.ru/7f41bacc
bubaunoreka [IOK
49 Pemenunesagaupa3nmyHbIXTUIIOB https://m.edsoo.ru/7f41bacc
Cepa: Hax0J€HHE B IPUPOJE, CIIOCOOBI bubnuorexa [JOK
50 noydenus, PU3NUECKHE U XUMUYECKHE https:/m.edsoo.ru/7f41bacc
CBOMCTBaA
bub6mmoreka IJOK
51 CepoBonopoz, cynbhupl https://m.edsoo.ru/7f41bacc
Kucnopoacoaepkamume coeTMHEHUs CEPEL bubmorexa IIOK
52 . y https://m.edsoo.ru/7f41bacc
OCOOCHHOCTH CBOUCTB CEPHOM KUCIIOTHI
[TpakTruueckast padota Ne 5. Permenue bubnuoreka [IOK
53 IKCIIEPUMEHTAIIbHBIX 3a1a4 1o Teme "Cepa u https:/m.edsoo.ru/7f41bacc
eé coequHeHus"
A30T: Hax0XKICHHE B IPUPOJIE, CIIOCOOBI
54 MOJTy4deHUs, (GPU3UICCKUE U XUMUICCKHE Bubmorexa LIOK
zﬂi ’ https://m.edsoo.ru/7f41bacc
CBOMCTBA. AMMHAK, HUTPUIBI
Kucnopoacoaepkamme coeIMHEHUs a30Ta. bubmorexa [IOK
95 . y https://m.edsoo.ru/7f41bacc
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI
[IpuMeHeHHE a30Ta ¥ €70 COEAUHEHHIA. brbmmoreka LIOK
o6 AsoTHbiey10Gpenus https://m.edsoo.ru/7f41bacc
57 docdop: HaAXOKAEHUE B IPUPOJIE, COCOOBI Bbu6mnorexa LIOK



https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc

IMOJIy4CHHA, (1)I/ISI/ILICCKI/I€ U XUMHWYCCKHEC
cBoiictBa. Pochuast u Gochun

https://m.edsoo.ru/7f41bacc

Oxcunpl hocdopa, hochopconepxanire

bubmaunoreka LIOK

58 y https://m.edsoo.ru/7f41bacc
kucnotel. Conu GochopHON KUCTOTHI
[Mpumenenue ¢pochopa U €ro CoeTMHEHUIA. Brbmiorexa TIOK

59 Dochoprbiey106peHHs https://m.edsoo.ru/7f41bacc
[Tpaktuueckas padota Ne 6. Pemenue bu6morexka [IOK

60 OKCIIEPUMEHTABHBIX 337124 110 TeMe "A30T u https://m.edsoo.ru/7f41bacc
dbochop u ux coenuHeHU"
VYruepona: Hax0XACHHUE B IPUPOJE, bubmmnorexa [JOK

61 AIUTOTPOITHBIE MOJU(PUKAINH; (DHU3HUECKHE https://m.edsoo.ru/7f41bacc
XUMHYECKHE CBOMCTBA, TIPUMEHEHHE
Oxkcun yraepoza(ll), oxkenn yraepona(1V), bubmmorexa LIOK

62 .. https://m.edsoo.ru/7f41bacc
yroJIbHask KUCIIOTA U €€ COJH

bu6mmoreka IJOK

63 Pemenunesanaupa3nuyHbIXTUIIOB https://m.edsoo.ru/7f41bacc
Kpemuwuii: HaxoxaeHHE B IPUPOE, CTIOCOOBI bubmmoreka LIOK

64 HOJIy4EHUs, PU3NUECKUE U XUMUYUECKUE https://m.edsoo.ru/7f41bacc
CBOICTBa
Oxcup kpemuus(1V), kpeMHHEBas KHCIIOTA, Brbmiorexa [IOK

65 https:/m.edsoo.ru/7f41bacc
CHJIMKATHI
[IpuMeHEeHrEe KPEMHMS U €r0 COEIUHEHHIA. bu6morexa LOK

66 https:/m.edsoo.ru/7f41bacc
Crekiio, €ero moyy4eHue, BUbI CTEKIIA

bubmmoreka [IOK
67 PemennesanaupasIMuHbIXTUIIOB

https://m.edsoo.ru/7f41bacc
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CucreMarusanus 1 00001IeHYE 3HAHUI IO

bubanoreka LIOK

68 | ve "Hemeramn" https://m.edsoo.ru/7f41bacc
bubauoreka LIOK
69 KonTtponsnas padora no teme "Hemerammsr" https://m.edso0o.ru/7f41bacc
AHanu3 pe3ybTaToB KOHTPOJIBHOU paboThl, Bubmnorexa LIOK
70 KOPPEKITHST OMTHOOK https://m.edsoo.ru/7f41bacc
[Tonoxxenne metainos B Ileproanueckon bubmuorexa [JOK
7 CHCTEME XUMHUYECKHX DIIEMEHTOB. https://m.edsoo.ru/7f41bacc
Oco0eHHOCTHUCTPOEHUAIIEKTPOHHBIX000II0Y
€KaTOMOBMETAJUIOB
29 O6mye pu3HIECKre CBOMCTBA METAILIOB. brbmorexa LIOK
[IpuMeHeHre MEeTaIJIOB B OBITY M TEXHUKE https://m.edsoo.ru/7f41bace
bu6mmoreka IJOK
73 CmaBeiMeTaiioB. Koppo3usmeranios https://m.edsoo.ru/7f41bacc
bu6mmoreka LJOK
74 Pe]_HeHI/ICSaﬂaqpa&HI/I‘IHIﬂXTI/IHOB https://m'edsoo_ru/7f41bacc
DJIEKTPOXUMHUYECKHUI P HATPSKECHUI bubnuoreka [IOK
75 MeTawioB. O0mme crnocoObl MOIyYEeHUS https://m.edsoo.ru/7f41bacc
METaJJIOB
OOuas xapakTepucTuka MeTayuioB |A- Bu6mmorexa [IOK
rpymisl [lepuoandeckoit cuctemMbl https://m.edsoo.ru/7f41bacc
76 XUMHUYECKHUX AJIeMEHTOB. HaTtpuil n kanuit:
noJtyueHue, GU3NYeCKue 1 XUMUIECKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCUHEHUI
77 Oomas xapakTepuctuka metayuion |A- Bu6anorexa LIOK
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rpynnsl [lepuonnyeckon
CHUCTEMBIXUMHYECKHUX 3JIEMCHTOB. Maruuii u
KaJbIUI: TIONTydeHue, (pu3ndeckue u
XUMHUYECKUE CBOMCTBA, MIPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTUHEHUN

https://m.edsoo.ru/7f41bacc

78 XKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS bubamorexa LIOK
8 yerp https://m.edsoo.ru/7f41bacc

AJIOMUHUIA: TT0JTy4eHne, PU3UUECKHE U Bubmaorexa LIOK

79 o https://m.edsoo.ru/7f41bacc
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
Am¢oTepHbIe cBOWCTBA OKCHIA U bubmmorexa [JOK

80 TUAPOKCH/IA aTFOMHIHHS, https://m.edsoo.ru/7f41bacc
TUAPOKCOKOMIUICKCHI aTFOMUHHMS, UX
MIPUMEHEHHE

bu6mmoreka IJOK

81 Pemenunesanaupa3aMyHbIXTUIIOB https://m.edsoo.ru/7f41bacc
[TpakTuueckast padota Ne 7. Permenue bubnuoreka [IOK

82 SKCIIEPUMEHTAIILHBIX 3a/1a4 [0 TEME https://m.edsoo.ru/7f41bacc
"Metaiuibl IJ1aBHBIX OATpynm"”
OO6mrast XxapaKTepUCTHKA METAILJIOB bubmmoreka LIOK

83 n0GounbIX norpym (B-rpyrm) https://m.edsoo.ru/7f41bacc
[leproauueckol CUCTEMbl XUMUYECKUX
JJIEMEHTOB
dusnueckre 1 XMMUYECKHE CBOMCTBA XpoMa bubmmorexa LIOK

84 y https:/m.edsoo.ru/7f41bacc
U €r0 COEMHEHUH, X TPUMEHEHNE
Baxwuelimune coenMHeHrsI Maprasua. Bubnuoreka LJOK

85 IlepmaHranaT Kanusi, €ro OKUCINTEIbHbBIE https://m.edsoo.ru/7f41bacc

CBOMCTBA
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duznueckre 1 XUMUYECKUE CBOMICTBA

bubanoreka LIOK

86 JKeJle3a U ero coeunenuii. Ionydenue u https://m.edsoo.ru/7f41bacc
MIPUMEHCHHE CIUTABOB JKee3a
®u3nyecKue 1 XMMUUYECKHE CBOICTBA MEIN bubmmorexa [IOK

87 . ) https://m.edsoo.ru/7f41bacc
1 e€ COeAMHCHUM, UX TPUMCHCHUE
dusnvecKkrue U XMMUYECKHUE CBOMCTBA ITMHKA bubmuoreka I[JOK

88 W €r0 COeJIMHEHNH, NX IIPUMEHEHHE. https://m.edsoo.ru/7f41bacc
' IpOKCOKOMITIICKCBIIIMHKA
[IpakTueckas padota Ne 8. Pemenue

89 IKCIIEPUMEHTATBHBIX 3124 TI0 TEME
"MeTaibl TOOOYHBIX MOArpyHH"

bub6mmoreka IJOK

90 PerennesanaupasiuyHbIXTHIIOB https://m.edsoo.ru/7f41bacc
O0600IEeHEe U CUCTEMATH3AIMS H3YYEHHOTO bu6morexa LIOK

o1 " " https://m.edsoo.ru/7f41bacc
Marepuana no reme "MeTaibl

bu6mmoreka LJOK

92 KounTposbnas paborta no teme "Mertasibt" https://m.edsoo.ru/7f41bacc
AHanm3 pe3ylnbTaToB KOHTPOJILHOM paboThl, brbmmorexa LIOK

93 https:/m.edsoo.ru/7f41bacc
KOPPEKIIHSI OIHUO0K
Ponp xumun B o0ecrieueHuu yCTOMYUBOTO bubmmoreka [JOK

94 pa3BuTHA uenoBeuecTna. [lonarue o https://m.edsoo.ru/7f41bacc
HAYYHBIX METOJAX UCCIICOBAHUS BEIICCTB
HayuHble MpUHIUIIBI OpraHUu3alyu bubnuorexa [IOK

95 XUMHAYECKOTI'0 IIPOU3BOJCTBA. https://m.edsoo.ru/7f41bacc

HpOMLII_HJ'ICHHI)Ie CITOCOOBI MOJIYyUYCHUSA
Ba)KHEMIIINX BEIIECTB
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XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH

bubanoreka LIOK

96 - 1 https://m.edsoo.ru/7f41bacc
XuMus ¥ 37I0pOBbE YEIOBEKA. Bubmiorexa [IOK

97 JlekapeTBenHBIe cpesicTBa 1 https://m.edsoo.ru/7f41bacc
Xumus . Posis XuMuu B 00ecrieueHuH bubsmorexa [IOK

98 HHIEBOH GE30aCHOCTH 1 https://m.edso0.ru/7f41bacc
KocMmernueckue u naproMepHble CPEACTBA. Bubnmoreka LIOK

99 ——— 1 https://m.edso0.ru/7f41bacc
X¥MHS B CTPOUTENBCTBE. BaskHenmne bubmmorexa [IOK

100 | cTpouTENnbHBIE H KOHCTPYKIIMOHHBIE 1 https:/m.edsoo.ru/7f41bacc
MaTepHaIbl
XUMHS B CEIHCKOM XO3SIHCTRE. butmorexa LHOK

101 1 https://m.edsoo.ru/7f41bacc
Opranudeckye U MUHepanbHbIe YI00peHns
Cucremaru3zanus U 0000IIeHUE 3HAHUH 110 bubmorexa IIOK

102 Teme 1 https://m.edso0.ru/7f41bacc

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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