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INOSICHUTEJBbHAS 3AITIUCKA

PabGouass mporpamMMa MO0 XUMUU Ha YpPOBHE CpeIHEro ooOmero obpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-D3 «O06 oOpazoBaHuH
B Poccuiickoit ®eneparuu», TpeboBaHUI K pe3yabTaTaM OCBOEHUS (enepaibHOM
oOpa3oBaTellbHOW  TporpamMmbl  cpemHero  obmero  ob6pasoBanusa(®OIl  COO),
NpeacTaBiIeHHbIX B DenepaibHOM rocyaapcTBeHHOM obpaszoBarensHoM cranmapre COO, c
yuétom KoHmemuu mnpemogaBaHusi y4eOHOTO TpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranm3anusix Poccuiickoit ®exepanun, peayu3yIONIUX OCHOBHBIE 00pa3oBaTeIbHBIC
IIPOrpaMMbl, U OCHOBHBIX MOJOXKeHUH «CTpareruu pa3BUTHsg BocnuTaHus B Poccuiickoit
®enepaunu Ha epuof 10 2025 roxa» (Pacnopsokenue [paBurenscrBa PO ot 29.05. 2015 Ne
996 - p.).

XuMHUs Ha ypOBHE YIIyOJEHHOTO M3y4YECHHs 3aHMMAeT BaXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAay4yHOTO oOpa3zoBanus yuamuxcs 10-11 xmaccoB. M3ydenue mpeamera,
peamu3zyemoe B yCIOBUAX auddepeHIupoBaHHOTO, MPOoGMIBHOTO O00y4YeHHs, MPU3BAHO
obecneunTh 00111€00pa30BaTENbHYIO U OOUIEKYIBTYPHYIO MOJATOTOBKY BBITYCKHUKOB HIKOJIBI,
HEOOXOUMYIO JUTSL aJlalTallii UX K OBICTPO MEHSFOIIUMCS YCIIOBHUSM JKH3HH B COIIMYME, a
TaKXKe Ui TPOJIOJDKEHUST 00ydeHHs B OpraHH3alusix MpodecCHOHATBFHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MMPHOPUTETHBIX TUCIIHILINH.

B nporpamMe mo XvMHHM Ha3HAYCHHE TpenMeTa «XUMHs» IOJydaeT MOJIPOOHYIO
MHTEPIPETALMIO B COOTBETCTBUH € OCHOBomnojararomumu nosoxeHusmu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJep)KaHMs, pe3yabTaToB OOy4YeHHs W TpPeOOBaHHWM K
YPOBHIO TMOATOTOBKHU BBIMYCKHUKOB. (CBHIIETENILCTBOM TOMY SBJISIOTCS  CIIEAYIOLIUE
BBITIOJIHSIEMBIE TPOrPAMMOii 110 XUMUHU (HYHKITHH:

e uH(pOpPMAIMOHHO-METOAUYECKAs, peain3alrs KOTOpOoi oOecreuynBaeT MOydyeHUue
MIpe/ICTaBJICHUS O LEJIsAX, COJIep>KaHuM, OOIIeH cTpaTeruu o0y4eHus, BOCIUTAHUS U
pa3BUTHUs OOy4arOIIMXCS CpPEACTBAMHM IpeaMeTa, H3y4aeMoro B  paMKax
KOHKPETHOTO Mpoduis;

® OpraHU3alMOHHO-TUIAHUPYIOLIAsi, KOTOpas  MpeAycMaTpuUBaeT  OIpecsICHUE:
MPUHIIUIIOB CTPYKTYPUPOBAHUS M IOCJIEJOBATEIbHOCTH M3y4YeHHUs] Yy4eOHOTrO
MaTrepuaina, KOJIMYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTePUCTHK; MOIXOJ0B K
(hOpMHUPOBAHUIO COJIEPIKATEIHHOW OCHOBBI KOHTPOJISL U OLEHKU 00pa3oBaTeIbHBIX
JNOCTHKEHHI 0Oydaronuxcs B paMKaX MTOTOBOW arrecTalu B (opMe eIuHOTrOo
roCy/IapCTBEHHOTO 9K3aMeHa [0 XUMUHU.

[Iporpamma yist yriyOGJIEHHOTO U3YUEHUS XUMUHU:

e yCTaHABIIMBAaeT WHBApPHAHTHOE IMPEJAMETHOE COJEp)KaHHe, O0s3aTenbHOe s
M3Y4YEeHHUS B paMKax OTIENbHBIX Mpoduiied, MmpearycMaTpuBaeT pacrpeaeicHiue u
CTPYKTYpUPOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJIEpXKaTeJIbHBIM
JUMHUSAM/pa3zienaM Kypca;

e aéT MNpUMEpHOE paclpeesieHue y4yeOHOro BpPEMEHH, PEKOMEHIYeMOro JUis
U3yUYEHHsI OTAEIbHBIX TEM;

e [@pearaeT MpPUMEPHYIO IMOCIEI0BAaTENbHOCTh M3Yy4eHHMs y4eOHOro marepuaia c
y4€TOM JIOTMKH TOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX M MEXIPEIMETHBIX
CBsI3€H;



e aéT METOAMYECKYI0 WHTEpIpEeTalMio LeNed M 3a1ad H3ydeHHs IpeaMeTa Ha
yrIIyOJIEHHOM ypOBHE C YU4ETOM COBPEMEHHBIX NMPHOPUTETOB B CHCTEME CPEIHErO
oOmero  oOpa3oBaHUs, COJEPKATEIBHOM  XApPaKTEPUCTUKU  IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHMSI OCHOBHOM 00pa30BaTeNIbHOM IPOrpaMMBbl CPETHETO OOIEro
00pa3oBaHus (JJMYHOCTHBIX, METAIIPEIMETHBIX, MPEAMETHBIX), a TAKXKE C Y4ETOM
OCHOBHBIX BUJIOB YU€OHO-II03HABATEIbHBIX IEUCTBUN 00yUaIOIIErocs o OCBOCHUIO
COJIep’KaHus IIpeIMeTa.

I[lo BceM Ha3BaHHBIM MO3MIMAM B TMpOrpaMMe [0 XHMHH HPeaycMOTpeHa
[IPEEMCTBEHHOCTh C OOy4Y€HHEM XHMMHUU Ha YpPOBHE OCHOBHOTO oOmiero oopazoBaHus. 3a
npeAeiaMi  yCTAaHOBJIEHHOW TIPOrpaMMOM TIO0 XUMHUU 00s3aTeNIbHOM (MHBApUAHTHOMN)
COCTABJISIIOIIEH COJIEpXKaHUs yUeOHOTO TpeaMeTa «XUMHUsD» O0CTa€TCsl BO3MOKHOCTh BHIOOpA
€ro BAapHATHBHOW COCTABJIAIONICH, KOTOpas MJOJDKHA OIPENEeNIAThCS B COOTBETCTBHHU C
HaIpaBJIEHHEM KOHKPETHOTO pouiIst 00ydeHus..

B cootBerctBUM ¢ koHuentyanbHbiMUA moJiokeHusMu OI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro u yrayOn€HHOTO YypoBHEH B cucteme auddepeHIIupoOBaHHOTO
0o0y4YeHHs Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHWs XHMHsS Ha YpOBHE YIIIYOJIEHHOTO
W3yUeHHs] HAlpaBlieH HA peaju3ali0 TPEEMCTBEHHOCTH C MOCIEIYIONMM 3TaroM
MOJTyYCHUsT XMMHUYECKOTO OOpa30BaHWsI B PaMKax HM3yYCHHS CIEIHAIBHBIX €CTECTBEHHO-
HAYYHBIX ¥ XUMHUYECKUX JUCIUIUINH B By3aX U OPTaHU3ALHUAX CPETHETO MPO(ECCHOHATFHOTO
oOpazoBanus. B o2Tol cBS3M u3ydeHue nmpeaMera  «XUMHUS»  OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacllupeHHe U YriayOJeHHe TEeOpeTHUeCKO U MpaKTHYeCKOH
MTOJITOTOBKH OOYYarOIIMXCs, BRIOPABIINX ONPEACIEHHBIN MPOo(Uib 00ydeHHUs, B TOM YHCIIE C
MEPCIIEKTUBON TMOCIEIYIOMIEro MOJYyYeHHUs] XUMUYECKOTro oOpa3oBaHUsl B OpraHU3alMsIX
npodeccuoHanbHOro obpaszoBanus. Hapsay ¢ atum, B cBete TpeboBanuii ®I'OC COO
IUIAHUPYEMBIM ~ pe3yJabTaTaM OCBOEHMs (efepalbHON 00pa30BaTENbHONM  MPOrPAMMBbI
cpenHero oOuiero oOpazoBaHUSl U3YUYEHUE MpeAMeTa «XUMHUS» OPUEHTHPOBAHO TAKXKE Ha
pelleHre 3a/1a4 BOCIIUTAHUS U COLMAIbHOIO pa3BUTHUsL oOydarouuxcs, Ha GopMHUpoBaHHE Y
HUX OOILEMHTEIJICKTYa bHbIX YMEHUH, YMEHHH panuoHajau3auuu Y4eOHOro Tpyaa H
0000IEHHBIX CIIOCOOOB JESATENLHOCTH, UMEIOIIUX MEXAUCUUILTHHAPHBIN, HaApeIMeTHBIH
Xapakrep.

CocrapnsomuMu npeaMera «XUMHS» Ha YPOBHE YrIIyONEHHOTO M3Y4YSHHsI SIBISIOTCS
yrayOnéHnble Kypebl — «Opranndeckas xumusi» u «OOmias u Heopranudeckas xumus». [lpu
OTIpeIeNIEHUH MOAX0JIOB K 0TOOPY U CTPYKTYPHON OpPraHM3alluU COJCPXKAHUSI ITUX KYpCOB B
MIporpaMMe Mo XUMUU 3a 0cHOBY MpHUHATHI NosioxkeHuss @I'OC COO o paznuuusax 6a30BOro u
yriayOIEHHOTO YPOBHEH U3y4eHHUs MIpeIMeTa.

OcHoBy conepxanusi KypcoB «Opranuueckas xuMus» U «OO0Ias u HeopraHuveckas
XUMUSD» COCTaBISICT COBOKYMHOCTh HPEAMETHBIX 3HAHUH W YMEHHUH, OTHOCSIIMXCS K
0a30BOMY YpPOBHIO H3Yy4CHMs NpeIMeTa. JTa CHUCTeMa 3HaHMH IOJIydaeT OIpenesEéHHOe
TEOPETHUYECKOE JOIMOJHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJIBIIMN
00bEM (hakTosiornueckoro mMarepuana. Tak, Ha yriayOJa€HHOM YpOBHE M3Y4eHHUS NpeaMeTa
o0ecrieyeHa BO3MOKHOCTh 3HAUMUTENBHOTO YBENHWYEHUs 00BbEMa 3HAHUH O XMMHYECKUX
JJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUM Ha OCHOBE paCIIMPEHUs U  YriayOseHus
MPEJCTAaBICHUNA O CTPOCHUH BEIEeCTBA, XUMUYECKOH CBSA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS
peaknuii, paccMaTpUBAEMBIX C TOYKM 3PEHUS XMMHUYECKONH KMHETHUKH W TEPMOJMHAMHKH.



N3yuenune nepuoauueckoro 3akoHa u Ilepumoamueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
0azupyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAaHMUYECKUX IMPEJICTABICHUSIX O CTPOSHHH aTOMa.
XuUMHUECKasi CBSA3b OOBSICHSETCA C TOYKU 3pPEHMsS] 3HEPreTUYECKUX W3MEHEHUH npu eé
o0pa3oBaHUM W pa3pylICHUH, a TAKKE C TOYKH 3PEHUS MEXaHHW3MOB €€ 0Opa3oBaHUS.
W3yueHnne THMOB  peakuuid  JomoyHSAETCS  (HOPMUPOBAHMEM  IIPEACTABICHUH 00
AJIEKTPOXUMHUYECKUX IPOIIECCax M AIEKTPOJIU3E PAcIlIaBOB U PACTBOPOB BellecTB. B kypce
OpraHM4ecKON XUMHH TIpH PACCMOTPEHUH PEAKIMOHHOW CIIOCOOHOCTH COEIMHEHUHN
ynensieTcsi 0coboe BHUMAaHHE BOMPOCaM 00 JEKTPOHHBIX dPQPEKTax, O B3aNMHOM BIIUSTHUH
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKuil.

Oco0oe 3HaueHNE UMEET TO, UTO Ha COJIEP>KaHNE KypCOB XUMUHU YIIIyOJIEHHOTO YPOBHS
W3Y4EHHUs JUIsl KJIacCOB OMNpeAenéHHOro npoduis (rjaBHbIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JOTNOJHEHUM K oOmell cucreMe NpeAMETHBIX 3HAHWN) OKAa3bIBAIOT BIUSHUE
CMEXHbIE TNpeAMeThl. Tak, Hampumep, B COAEpXKaHUM IpeaMera sl KJIacCOB XUMHUKO-
¢uznueckoro npoduis 0oJplIOe 3HaU€HUE OyIyT UMETh AJIEMEHTHI Y4eOHOTO MaTepuasia Mo
obmel xumuu. [lpm uM3ydeHun mpeaMeTa B JaHHOM CJydae akIleHT OyJeT cieliaH Ha
OOLIHOCTh METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB M TEOPUI B XMMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHass Teopusi (MOJIEKyasipHasi Teopus B (DU3UKE), 3aKOHBI COXPAHEHUS] MAcChl U
SHEpPruM, 3aKOHbl TEPMOJAMHAMUKH, DJIEKTPOJIU3a, MPEACTABIECHUS O CTPOEHUU BEUIECTB U
npyroe.

B To xe Bpems B coaep)KaHMM TpeaMmeTa i KJIacCOB XHMMKO-OMOJIOTHYECKOTO
npoduiis OONMBIIMKM yAENbHBIM Bec OyldeT MMeTh opraHuuyeckas xumus. B stom ciydae
MIPEIOCTABISIETC BO3MOKHOCTh Ui 0ojiee OOCTOSITENILHOTO PACCMOTPEHMSI XUMHYECKON
OpraHM3aliK KJIETKH KaK OMOJOTHYecKON CHUCTEMbI, B COCTaB KOTOPOW BXOJAT, K MPHUMEPY,
TaKhe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMMU/bI, OCJIKH, YrIIeBO/bl, HYKIEUHOBbIE KUCIOTHI U
npyrue. IIpy 3ToM 3HaHUSA O COCTaBE€ M CBOWCTBAxX MNPEACTABUTENICH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BELIECTB CIIY)KAaT OCHOBOM JIJISl M3YYEHHUS CYILIHOCTH MPOLECCOB (POTOCUHTESA,
JIbIXaHUSI, TUIEBAPCHHUS.

B mnane dopMupoBaHHus OCHOB HAyYHOT'O MHPOBO33PEHUS, OCBOCHHS OOLICHAYYHBIX
METO/IOB TO3HAHUS U OMbITa MNPAKTUYECKOTO NPUMEHEHUS HAay4HBIX 3HAHUU H3y4YCHHE
npenMera «XuMuUs» Ha YriayOJI€HHOM YpPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SX C
y4eOHBIMH TpeaMETaMH, BXOJSIIMMU B COCTaB MpeaMeTHbIX obnacteil «EcTecTBeHHO-
Hay4yHbIE MTpeaMeThl», «MaTtematuka u nuHpopmaTuka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu uzyuenun yueOHOTO nMpeaMera « XUMUsS» Ha yriayOlI€HHOM YpOBHE TakKe, KaK Ha
YpOBHE OCHOBHOTO M cpeaHero oOmiero obpa3zoBanusi (Ha 0a30BOM YpOBHE), 3aaadeit
MEPBOCTEIIEHHOW 3HAYUMOCTHU SIBISIETCS (POPMUPOBAHUE OCHOB HAYKH XMMHUHU KaK 00JIacTH
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOW JEATEIbHOCTH 4YelOBeKa W OJHOTo U3
KOMIIOHEHTOB MHUPOBOM KynbTypbl. Pemenue s3Toi 3amaun Ha yriayOnE€HHOM YpOBHE
U3Y4EHHUs NIPEAMETA IPEAIOoJIaracT pealn3altio TaKuX Leel, Kak:

e (opMupoBaHME  NpEACTAaBICHUH: O  MaTepUabHOM  E€AMHCTBE  MHDA,
3aKOHOMEPHOCTAX M NI03HABAEMOCTH SBJIEHUI IIPUPOJIBI, O MECTE XMMUU B CHCTEME
€CTECTBEHHBIX HayK M €€ Beayllell posi B 0OecledyeHUHn YCTOWYMBOIO pPa3BUTHUS
YeJI0BEYeCTBA: B PEIICHUH MPOOJIEM KOJIOTMYECKOM, SHEPreTHYeCKON U MUIEBOM
0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MAaTEpUaOB, HOBBIX
HCTOYHHUKOB SHEPIUH, B 0OECINEUYEHUU PAIMOHAIBHOTO IMPHUPOJOTOJIB30BAHUS, B



(hOopMHpOBaHMH MHUPOBO33PEHUST ¥ OOIEH KyJIbTyphl 4EIOBEKa, a TaKkKe
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0pPOBBIO M IMPHUPOJIHOMN
cpexne;

OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XUMHYECKOW COCTAaBJISIOLIEH
€CTECTBCHHO-HAYYHOH KapTUHBI MHpa: (DYHIaMEHTAIBHBIX TOHSATHH, 3aKOHOB M
TEOPUI XUMHH, COBPEMEHHBIX MPEACTABICHUI O CTPOCHHH BEIIECTBA HAa Pa3HBIX
YpPOBHSIX —  aTOMHOM,  HMOHHO-MOJICKYJSIPHOM,  HAQJMOJEKYISIPHOM, O
TEPMOAMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKUX
peakiuii, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpaX M IUCHEPCHBIX CHUCTEMax, 00
00IINX HAYYHBIX MMPUHIIANIAX XUMHYECKOTO TIPOU3BO/ICTBA;

dbopmupoBaHre y OOy4YalOIMIUXCS OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUYECKUX 3HAHUM 11 OOBSICHEHMS KIIIOYEBBIX HJEH U TpoOiIem
COBPEMEHHON XUMHH, JIJIsi OOBSACHEHUS] W MPOTHO3UPOBAHUS SIBJICHUM, MMEIOITUX
€CTECTBEHHO-HAYYHYIO TMPUPOJIY; TPAMOTHOTO pEIIeHHs] MPOoOJeM, CBSI3aHHBIX C
XUMUEH, IPOTHO3UPOBAHUS, aHAIM3a W OLEHKH C MO3UIUH HKOJOTMYECKON
0€30MacHOCTH TIOCJICJICTBUA  OBITOBOM W  TMPOMW3BOJCTBEHHOW JIEATEIBHOCTH
YEeJIOBEKa, CBS3aHHOW C XUMHUYECKUM IIPOM3BOJCTBOM, WCIIOJB30BAHUEM U
nepepaboTKOM BEIIECTB;

yIIIyOJIeHHE TIPEACTABJICHHN O HAYYHBIX METOJIaX IMO3HAHMS, HEOOXOIAMMBIX s
MPUOOpPETEHNsT YMEHHH OPUEHTHUPOBATHCS B MHPE BEMIECTB H OOBSICHEHHS
XUMUYECKUX SIBICHUH, UMEIOIINX MECTO B IPUPOJE, B IPAKTUUECKOH AEATEIBHOCTH
Y OBCETHEBHOM JKU3HU.

B 1utane peanm3zanmu MEpBOOYEPETHBIX BOCIUTATEIBHBIX M PA3BHBAOIINX (YHKITHIA
IEJIOCTHOM CHCTEMBI CPEHET0 00IIero 00pa3oBaHus MPU U3YUCHHUH MpeaMeTa « XUMHUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKKE IISJIM U 3a/1a4H, KaK:

BOCIIUTaHHE YOESKIEHHOCTH B MO3HABAEMOCTU SIBIICHUN MPUPOMABI, YBAXKEHHUS K
MpoLecCy TBOPYECTBA B 00JACTH TEOPETUUYECKUX M MPUKIATHBIX UCCIIECIOBAHUMI B
XUMHH, (OPMUPOBAHHE MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTUBAIUHM K OOYYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEHM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHHUIO HA OCHOBE YCBOCHHMSI 00II[€UETIOBEUECKUX [IECHHOCTE;

pa3BUTHE TMO3HABATEJIBHBIX HWHTEPECOB, WHTEIIEKTYaJbHBIX M TBOPYECKHX
crocoOHocTel oOyuaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIHHOTO OTHOILICHUS K
caMo00pa3oBaHUI0O M HEMNPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIIEUIHOM
npodeccuoHaNbHON U 00IEeCTBEHHOH NeATeIbHOCTH, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3JI0POBBIO U MMOTPEOHOCTH B 3J0POBOM 00pa3e KU3HHU;

(dbopMHpoBaHHEe YMEHUI W HAaBBIKOB Pa3yMHOTO MPHPOJIOMNOIB30BaHUS, Pa3BUTHE
JKOJIOTHYECKON  KYNbTYpbl, MPHOOpEeTeHHEe OmbITa OOIIECTBEHHO-MOJIE3HOU
9KOJIOTUUYECKOU JeATENbHOCTH.

OO1ee 4ncao 4acoB, MPEIYCMOTPEHHBIX A U3yYeHUS XMMUU Ha YriyOJIeHHOM YpOBHE
cpenHero ooOmiero oopazoBanusi, coctaniser 204 yacos: B 10 kiacce — 102 ygaca (3 gaca B
Hezento), B 11 kmacce — 102 gaca (3 yaca B HeJento).

COJEP)KAHUE OBYYEHUA



OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HauYeHHE OPraHUYECKOM XHMHH, IIPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCTMHECHUMU.

DONEKTPOHHOE CTPOEHHE aTroMa YIJIEpOJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHbsle BO3MOXHOCTM aToMa yriepoja. XHUMHUYEcKas CBSI3b B OpPraHMYECKUX
coequHEHUsX. Tumbpl TUOPUAM3ALMK AaTOMHBIX OpOHWTanei yriepoga. MexaHHU3MBI
o0pa3oBaHUsi KOBAICHTHOW CBsI3M (OOMEHHBIM W  JTOHOPHO-AaKIENTOpHBIN). Twusl
MEepEeKpbIBaHUsl aTOMHBIX OpOuTanel, 6- u m-cBsi3u. OnuHapHasi, 1BOMHAs U TpOilHasl CBS3b.
CriocoObl pa3pbiBa cBs3€il B MOJeKyJaax opraHuyeckux BeuiecTB. IloHsTne o cBOOOIHOM
paaukane, Hykieoduie u MeKTpoduiie.

Teopust crpoeHuss oprannyeckux coeauHeHuil A.M. byrnepoBa u coBpeMeHHbIE
MPEJICTaBICHUSI O CTPYKType MOJIEKYJl. 3HAu€HUE TEOPHUH CTPOEHUS OpPraHMYecKUuX
coenuHeHU. MonekynspHble U CTpyKTypHble (opmynbl. CTpyKTypHBIE (QOPMYIIBI
pa3IMyYHbIX BUIOB: pa3BEPHYyTas, COKpalléHHas, ckeieTHas. M3zomepus. Buasl nsomepun:
CTPYKTypHasi, MPOCTPAHCTBEHHAas. OJIEKTPOHHbIE A(PPEKThl B MOJEKYJaX OpPraHMYeCKUX
coelMHeHUH (MHAYKTUBHBINA U ME30MEPHBINA APPEKTHI).

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemiecTB. lloHatue o
¢byHkuroHanpHOM rpynmne. [omonorus. T'omonormueckue psiapl. CucremaTHdeckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaiibHBIC Ha3BaHUS OTACIBHBIX
MpeICTaBUTENEH.

OcobenHoct u  Kilaccu(ukaius  OpraHudecKkux  peaknuil.  OKUCIUTENBHO-
BOCCTaHOBHUTEJIbHBIEC PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOIbI U3Y4YCHHsI BEIECTB U UX NPEBPAILCHUN: 03HAKOMIICHHE
c o0pa3lamMu OpraHM4ecKuX BELIECTB M MaTepuajaMd Ha MX OCHOBE, OIIBITHI II0
IIPEBPAILEHUI0 OPraHMYECKUX BEILECTB IPU HArpeBaHuM (IUIaBJIEHHE, OOYIJMBaHHE U
rOpeHne), KOHCTPYHMPOBaHUE MOJIENIEH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoabl.

Ankanbl. ['omonoruueckuil psin  ankaHoB, oOmas Qopmyna, HOMEHKIATypa M
M30Mepus. DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ AalKaHOB, Sp°-
ruOpuIu3anys aTOMHBIX opOuTaseil yriepoaa, 6-cBsi3b. Ou3nueckue CBOCTBA aJIKaHOB.

XUMHYECKHME  CBOMCTBA  QJIKaHOB:  PEAKLUM  3aMEUICHMs,  M30MEpU3aluH,
JNETUAPUPOBAHMS, LIMKIN3ALNY, TUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienne o MexaHusme
peakuuil paguKaIbHOTO 3aMEILEHUs.

Haxoxnenue B npuposae. CriocoObl MOJMy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. OOmas Gopmyia, HoMeHKIaTypa U n3omepus. OCOOGEHHOCTH CTPOEH U
U XUMHMYECKHX CBOMCTB MalblX (LIMKJIONPOIAH, IHUKJIOOYTaH) M OOBIUHBIX (LIMKIIOMEHTAaH,
LIUKJIOreKCaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIOAIKAHOB.

Ankenbl. ['omonorumueckuil psa  ankeHoB, ooOmas QopMmynaa, HOMEHKIATypa.
DJIeKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHME MOIEKYJ] AalKEHOB, Sp>-TMOpHIM3AIs
aTOMHBIX OpOuTaneil yriepoja, 6- u m-cBsi3u. CTPYKTypHasi U reoMeTpryeckast (LUC-TpaHc-)
n3oMepus. Pusnueckue  CBOICTBA  AJKEHOB. XMMHUYECKHME  CBOWCTBA:  peakUUyu
IIPUCOEUHEHMS, 3aMEIIEHNUs B O-IIOJIO)KEHHWE IpPU [BOMHON CBSI3U, IMOJMMEpHU3ALUU U



okucnenus. [IpaBuino MapkoBHHKOBa. KauecTBEeHHbIE peakIy Ha ABOHHYIO CBsi3b. CriocOObI
IIOJIyYEHUS U IPUMEHEHUE AJIKEHOB.

Ankamuensl.  Knaccudukanust — ankaaueHoB — (CONMpsDKEHHBIE,  M30JMPOBAHHBIC,
Kymyaupoganuvie). (OCOOCHHOCTH JIIEKTPOHHOTO CTPOCHUSI M XUMHYECKUX CBOWCTB
CONpPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpskEHHBIX IUEHOB.
CriocoObI mosTy4eHHs 1 IPUMEHEHHE alIKaEeHOB.

AnkuHbl. ['OMOJIOTHYECKHMI psj  aJIKWMHOB, oOmas ¢opMyiaa, HOMEHKIATypa W
n3oMepusl. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKHMHOB, Sp-
ruOpuau3anysi aTOMHBIX — opOuTaneil yriepoma. Dusmueckue CBOWCTBA  AJKWHOB.
XUMUYECKHE CBOWCTBA: peakUWU MPUCOECTUHEHMS, JUMEpU3allMd U TpUMEpHU3allui,
okucieHuss. KucinoTHele CBOWCTBAa aJKWMHOB, HWMEIOIIUX KOHUEBYID TPOWHYIO CBS3b.
KauecTtBeHHbI€ peakiuy Ha TPOHHYIO CBsI3b. CrIOCOOBI MOJyYEHUS! U IPUMEHEHUE AJIKUHOB.

ApomMaruyeckue yrieBoaopoAsl (apeHsl). ['omosormyeckuil psia apeHoB, oOmas
¢dbopMyna, HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE
MoJieKynbl OeH3osa. dusnueckre CBOMCTBA apeHOB. XMMUYECKHE CBOWCTBA OCH30J1a M €T0
TOMOJIOTOB: PEaKIUHM 3aMelIeHUs B OEH30JIbHOM KOJbIE U YIJIEBOJAOPOJHOM pajauKale,
peakuuu  OPHUCOEAMHEHHUs, OKHUCIIeHHe TromojioroB Oenszona. IlpeacraBmenue 00
OpUEHTHUPYIOIIEM IEHCTBUM 3aMecTUTEIe B OEH30JbHOM KOJIbIE Ha IMpUMEpe alKUIbHBIX
paauKanoB, KapOOKCHIbHOM, THAPOKCUIBHONW, aMUHO- U HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0OeHHOCTH XMMHUYECKHUX CcBOWCTB cTHposa. llomumepusanus crupona. CrnocoOsl
MOJIy4YEHUS U IPUMEHEHUE apOMaTUYECKUX YIIIeBOJI0POIOB.

[Ipuponnsriii ra3. [lonyraeie HedTsaHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIN
YTOJIb ¥ MPOAYKTHI €ro mepepadoTku. CrocoObl mepepaboTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHYECKUH, KaTaTUTHICCKUI ), puopMuHT, Tupou3. [IpoaykTel nepepaboTku HePTH, KX
MPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

I'enetnueckas CBs3b MEXKIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIIPOU3BOIHBIX YIIIEBOJOPOI0B. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, LIUAHOTPYIIYy, amMuHOrpynmny. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE BOJHOTO M CIHUPTOBOTO pacTBopa Imiénouyd. BsaumoneiictBue
JUTajJoreHaJIKaHOB ¢ MarHueM U IUHKoM. [loHsATHE 0 MeTalIoopraHuYecKux COEIUHEHUSX.
Hcnonb30BaHue rajoreHrnpou3BOIHBIX YIJIEBOJIOPOAOB B OBITY, TEXHUKE U NPU CUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHMS BEIIECTB M MX IPEBpPALICHUH: H3ydEHUE
(bu3MYecKuXx  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTH), KAUECTBEHHBIX  PEAKIIHiA
YIJIEBOJOPOJOB pPAa3IMYHBIX KJIaccoB (oOecliBeuMBaHWE OpPOMHOW WJIM HMOJHOM BOJBI,
pacTBopa NEpMaHraHaTa Kajlvs, B3aWMOJCHCTBHE alleTUIeHa C aMMHUAYHBIM PAacTBOPOM
okcuna cepebpa(l)), kauecTBeHHOe OOHapyXeHHE YIiepoaa M BOJAOpOJa B OPraHMYECKHX
BEIIECTBAX, MOJYYEHHE ITHJIEHA U U3YyYEHHE €ro CBOMICTB, O3HAKOMJICHHE C KOJUIEKLIMSIMHU
«Heptp» m «Yroawp», ¢ obpasuamm IjacTMacc, KaydyKOB W PE3HHbI, MOJEIMPOBAHUE
MOJIEKYJI YTJIEBOJAOPOIOB U IaJIOT€HIIPOU3BOIHBIX YTIIEBOJAOPOIOB.

Kucaopoaconep:xamme opranndecKkue COeAMHEHUS.

[IpenensHble ogHOaTOMHBIE CUPTHI. CTpoeHHWE MOJIEKYl (Ha MpUMepe MeTaHoja U
sranona). ['omonormueckuit psa, obmas ¢opmyna, H30Mepus, HOMEHKIATypa U
kinaccupukanus. Puznyeckre CBOMCTBA MpeeabHBIX OJHOATOMHBIX CIHPTOB. BomoponHsie



CBS3M MEXKJIY MOJIEKYJaMU CHOUPTOB. XHMMHYECKHE CBOMCTBA: PEAKIUU 3aMEICHUS,
NEerupaTaluy, OKHUCJICHHS, B3aUMOJCHCTBME C OPraHUYECKMMH U HEOPraHUYECKUMHU
kucinotamMu. KauyecTBeHHas peakuuss Ha OJHOATOMHBIE CHUPTHL. JlelcTBue »TaHoNa u
METaHOJia Ha opraHu3M uejoBeka. CrnocoObl MONMYYEHHS W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3oMmepus. OCOOCHHOCTH (U3HUYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaroMHbIe CIUPTHI — ITUIICHIJIMKOJIb U TIUIEepUH. DU3HYECKHE U XUMUYECKUE
CBOMCTBA: PEaKIMH 3aMEIICHHs, B3aUMOJCHCTBUE C OPraHMYECKMMHU U HEOPTraHUYECKUMHU
KHCJIOTAaMH, KadyeCTBEHHAsi peaklusi Ha MHOTOAaTOMHbIe cnupTel. [IpeacraBienue o
MEXaHHU3ME peakiuuil HyKiIeo(uIbHOro 3aMenieHus. JlelicTBUEe Ha OpraHuM3M 4eJOoBEKa.
CriocoOpl MOTy4eHHSI ¥ TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoisi. CTpoeHHE MOJIEKYINbI, B3aMMHOE BIIMSHUE THUIPOKCOTPYNIBI U OEH30JbHOTO
anpa. @usmyeckue cBoiictBa (eHosa. OCOOEHHOCTH XHMHMYECKUX CBOMCTB (heHoa.
KauectBennsie peakiun Ha ¢eHon. ToxcuyHocTh denoma. CrnocoObl TMONMYYCHHUS W
npuMmeHenue ¢enona. Genonpopmanbaeruinas cMoa.

KapOonunpHble COETWHEHUS — QIbJCTHUIABl W KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TpyMIbl. ['OMOJIOTHYECKHE PSIIbl aJIbIETHIAOB M KETOHOB, 00MmIas dopmyra,
n3oMepusa U HOMeHKIarypa. PU3nUecKue CBOWCTBA AJIBJAECTHU/IOB W KETOHOB. XHWMHYECKHE
CBOWCTBA aJIbJIETHUIOB M KETOHOB: peakuuu mnpucoeauHeHus. OKHCICHHE allbJIeTHI0B,
KaueCTBEHHBIC peaKIMu Ha anbAeru/ibl. CriocoObl TOJIydeHUsI M TPUMEHEHNE abJCTHIOB U
KETOHOB.

OHOOCHOBHBIE MpEENbHBIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOSHHUS MOJICKYI
KapOOHOBBIX KHUCIOT. M3oMepus u HOMeHKiIaTtypa. dusnyeckue CBOWCTBAa OTHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KHCJIOT. BOJOpOMHBIE CBS3M MEXKIYy MOJEKYIaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOMCTBA: KUCJIOTHBIC CBOMCTBA, PEAKIUsS dTEPUPUKAIINHN, PEAKIIUH C
Y4acCTHEM YIJIEBOJIOPOIHOTO paaukaita. OCOOCHHOCTH CBOWCTB MYPaBbUHOW KHCIIOTHI.
[Tonatne o TPOU3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHoroobpaszue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWMCTB HEMPECIbHBIX M apOMATHYECKUX KapOOHOBBIX
KHCJIOT, JUKApOOHOBBIX KHCJIOT, THAPOKCUKApPOOHOBBIX KHCIOT. [IpencraBuTenu BBICHIIUX
KapOOHOBBIX KHUCJIOT: CTCApUHOBAs, NMAJIbMUTHHOBAS, OJICHMHOBAS, JIUHONEBAS, JTUHONEHOBAS
K1CcToThl. CocoObl MOTYYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxubele a3¢upsl. ['omomormyeckuii psang, obOmas ¢dopMmyna, wu3oMepus U
HOMEHKJIaTypa. PU3NUEeCKUe M XMMUYECKHE CBOMCTBA: TMAPOJIU3 B KHUCIOW W IIEIOYHOMU
cpezne.

Kupsi. CtpoeHue, Gu3rUecKre 1 XMMUYSCKHE CBOMCTBA )KMUPOB: TUIPOJIU3 B KHCIION 1
menoyHoit cpepe. OCOOEHHOCTH CBOWMCTB KHPOB, COAEPIKAIIUX OCTATKH HEMpPeIeTbHBIX
XKUPHBIX KUCIOT. JKUpBI B IpUpOE.

MBI KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yrineBojoB. Kmaccudukanus yrineBogoB (MOHO-, AM- U
nosmcaxapuabl). MoHocaxapuabl: III0Ko3a, (ppykTo3a, ramakro3a, pubdo3a, ne3okcupubosa.
@dusnyeckue CBOMCTBA U HaxoxaeHue B npupone. dorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEakUUM C YYacTHEM CHUPTOBBIX U albJECTUAHOW TpYyMN, CIOHUPTOBOE H
MOJIOYHOKHCTIOEe OpoxeHue. [IpuMeHeHHe TIIoKO3bl, €€ 3HAYeHHE B JKU3HENEATEIHHOCTH



opranusma. Jlucaxapuabl: caxapo3a, MaJbTo3a M JakTo3a. BoccraHaBimBarolmue Hu
HEBOCCTaHaBJIMBaWOIIKE Aucaxapuisl. ['maponus aucaxapunoB. HaxoxneHue B mpupojae u
npumeHenue. [lonmcaxapuapl: kpaxMai, TJIMKOTE€H U Lemioiao3a. CTpoeHue MaKpoOMOJIEKYIT
KpaxMaja, TJIMKOI€Ha M ILeJUIono3bl. DU3nuecKkue CBOMCTBA Kpaxmalla U IEeJIIHJIO3bI.
XHUMHUYECKUE CBOMCTBA Kpaxmaia: THAPOJIU3, KAYECTBEHHAsI PEAKLUs C HOJIOM. XUMHUUYECKUE
CBOMCTBA MEJUIIOJNO3BI: THAPOJIM3, TOJydeHHe dPupoB newmono3bl. Ilonsatue o006
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKcIepuMEHTAJIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX IPEBPALICHUI: paCTBOPUMOCTh
pa3IMyYHbIX COUPTOB B BOJE, B3aMMOJEICTBUE 3TaHOJA C HATPUEM, OKHCIEHUE 3TUIIOBOTO
CHUpTa B albJIerH]l Ha pacKaJ€HHOW MeEIHOM MPOBOJIOKE, OKUCIEHHME STHIJIOBOTO CIHpTa
JUXPOMATOM KaJiusl (BO3MOXHO HMCIOJIb30BaHUE BUIEOMATEPHATIOB), KAUECTBEHHbIE PEaKIUU
Ha anbjaerunapl (¢ rugpokcuyiom nuammuHcepedpa(l) m ruppoxcunom menu(ll)), peaxuus
riuuepuHa ¢ ruapokcuaom Mmeau(Il), xumuyeckue cBoNCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMO/ICHCTBUE pacTBOpa IIt0K03bI ¢ ruapokcuiom Meau(ll), B3anmoneiicTBue kpaxmana c
MOJIOM, PELIeHHE SKCIIEPUMEHTANBHBIX 3a/1au 1o TeMaM «CriupThl U penonb», «KapboHoBbie
KUCJIOTHI. CHOXHBIE YPUPBD).

A3oTcoaep:kalme oprannyeckre coeiMHeHusl.

AMUHBI — OpraHuYeckue NpPOU3BOAHbIE aMMuaka. Kiaccuduxanuss aMHUHOB:
anudaruyeckue W apoMaTHyecKue; IEepBUYHbIE, BTOPUYHbIE U TpeTuuyHble. CTpoeHue
MOJIeKyJ, o0rmas opmyra, H30Mepus, HOMEHKIIaTypa U (U3MUECKHEe CBOMCTBA. XUMUYECKOE
CBOMCTBA anu(paTHYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKMJIMPOBAHUE, B3aMMOJICHCTBHE
MIEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOW. CONM aJIKWIaMMOHHUSL.

AHUIIMH — TpPENCTAaBUTENIb AMUHOB AapOMaTHYecKoro psna. CTpoeHHE aHWIMHA.
B3aumHoe BnusHHE Tpynm aToMoB B MoJeKyiae aHuiuHa. OCoOEHHOCTH XHMHYECKHUX
cBoiicTB aHmWIMHA. KauecTBeHHbIE peakuiny Ha aHUIUH. CrocoObl MOTYYeHUs U IPUMEHEHHE
anudarnyeckux aMuHoB. [lonydyeHre aHuIMHA U3 HUTPOOEH30Ia.

AmuHokucnotel. HomeHkmarypa u wu3omepus. OTaenbHbIE NPEICTABUTENN  O-
AMUHOKHCIIOT: TJIMLIMH, ajJaHuH. Pu3ndeckue CBONCTBA AMHHOKHUCIOT. XHMHUYECKHE
CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHbIX OpPraHMYeCKUX COCIUHEHHUH, peakuus
MOJIMKOHJICHCALlUK,  oOpa3oBaHMe  MENTUIHOW  CBsS3U.  buojormyeckoe  3HaueHUE
aMUHOKHCIIOT. CUHTE3 U TUAPOIN3 NENTHIOB.

benku kak npupoansie noaumepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ACHATYpaIusl, KAYeCTBEHHbIEC PEaKI[UU Ha
OemnKu.

DKCIEepUMEHTAIbHBIE METO/bl U3YyYEHUSI BEIIECTB M MX IPEBpAIICHHIl: pacTBOpEHUE
O0enKkoB B BOJE, JCHATypalusi OCJIKOB MpPH HAarpeBaHHM, LIBETHbIE pEaKIUU Ha OENKH,
pElIeHHE OHKCIEPUMEHTAJbHBIX 33Jad 10 TeMaM «A30TcoAep)Kalllue OpraHUYECKUe
coenuHeHuA» U «Pacro3HaBaHNe OpraHMYECKUX COCIUHEHUID).

BricokomosieKyIsipHbIe COeTHHEHMSA.

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNHN, CPEIHAA MOJEKYJspHas macca. OCHOBHBIE
METOJbl ~ CHUHTE€3a  BBICOKOMOJIEKYJIIDHBIX ~ COEIMHEHUH  —  [OJIMMEpU3auus U
MTOJINKOHJICHCALINS.



[TonmumepHsbIe MaTepHaIbl. [TnacTmaccer (monuaTHIIEH, TOJIUIIPOTIUIIEH,
MOJIMBUHUIIXJIOPHL, HOJIUCTUPOJL, MOJMMETHUIIMETaKPUIIAT, MOJMKapOOHATEHI,
noymdTIIIeHTepedTanar). Y Tuimsanus U nepepaboTka MiacTuka.

DnacToMephl: HATypaIbHBIM KaydyK, CHHTETHYECKHE Kaydykd (OyTaJneHOBBIH,
XJIOPOIIPEHOBBII, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, IIEPCThb, IIENK), MCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CAHTETUYECKHE (KallpOH U JaBCaH).

[Momumepsl crienuaNbHOTO Ha3Ha4eHUs (Te(IOH, KeBlap, AIIEKTPOIPOBOIAIINE
MOJIUMEPBI, OMopa3IaraeMple MOJMMEPHI).

DKCcIepUMEHTATbHBIE METOJIbI M3yYeHHS BEIIECTB M MX MPEBPAICHHH: 03HAKOMIICHHE
c oOpa3namMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4yKOB, peIICHUE
AKCTIEPUMEHTAIBHBIX 33134 10 TeMe «Pacro3HaBaHue 1macTMacc U BOJIOKOH.

Pacuérnble 3a1aum.

Haxoxnenne MoJIeKyasipHOH (OPMYIIBI OPTaHMYECKOTO COEIUHEHHS IO MAaCCOBBIM
JOJSIM  DIIEMEHTOB, BXOAAIIMX B €ro COCTaB, HAXOXJICHHE MOJICKYISIPHOH (opMyIbl
OpPraHMYECKOTro COeqUHEeHHs] 1Mo Mmacce (00BbEMY) MHPOAYKTOB CrOpaHHs, MO KOJIHYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB peaKlUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIICHUE
CTPYKTYpHOU (POpMYIIBI OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WA
CTOcO0OB TOJTYYEHHsI, ONpEICTICHHE IOJH BBIXOJA TPOJYKTa PEAaKIHH OT TEOPETHUECKU
BO3MOJKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst MeXOpeAMETHBIX CBS3€d NPU M3YYEHUHM OpraHudeckod xumun B 10
KJIacce OCYILIECTBIISETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX NOHATHUH,
TaK U MOHATUH, IPUHSTHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOuire ecTeCTBEHHO-HAy4YHbIC MOHATHS: SIBIECHUE, HaydHbIN (akT, TUIIOTE3a, TEOPHU,
3aKOH, aHaJM3, CHHTE3, KJIaccu(uKauus, HaOM0IeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MO/IEIUPOBAHUE.

®dusnka: Marepus, aToM, JIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYNa, 3HEPreTHYECKHil
YPOBEHb, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIEeCTBA, PU3MUECKUE BEINYHHBI,
€IMHULIBI U3MEPEHUs], CKOPOCTh, SHEPTHs, Macca.

buosnorus: KJIEeTKa,  OpraHu3M,  3KOCHCTEMA, ouocdepa, MeTabo0Iu3M,
HaCJIeICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpo(HBINA TUIl MUTAHU, OpoXxKeHHue, HOTOCHHTE3,
JbIXaHUE, OEJIKHU, YIIIEBO/Ibl, )KUPBI, HYKJIIEMHOBBIE KUCIOThI, (DEPMEHTBHI.

I'eorpadusi: mose3xHsle UCKONIAeMble, TOILIUBO.

TexHonorus: nuILEBble NPOIYKTbI, OCHOBBI PALMOHAIBLHOTO MHUTAaHUS, MOIOLIUE
CpeZACTBa, MaTepHajbl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX BOJIOKOH.

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBETCTBUH C CHCTEMHO-ACATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYPEC JTUYHOCTHBIX
PE3YyIbTAaTOB OCBOCHUA MPCAMETA «XuMHSI» Ha YPOBHE CpPCIAHCTO o6mero O6pa3OBaHI/I$I
BBIJICJICHBI CJICAYIOIIEC COCTaBJIAOIIUC: OCO3HAaHHUC O6Y‘IE[IOH_II/IMI/ICSI pOCCHﬁCKOﬁ
Fpa)KHaHCKOﬁ HACHTUYHOCTHU; TOTOBHOCTL K CaMOpPAa3BHUTHIO, CaMOCTOATCIBHOCTH U



CaMOOIIPENICICHUI0; HAIMYUE MOTHBAIMM K OOy4YeHHWIO; TOTOBHOCTH U CIIOCOOHOCTH
oOydaronuxcss PYKOBOJCTBOBATHCS MPHUHATHIMH B OOIIECTBE MpaBUIaMH U HOPMaMu
MOBEJICHUS;, HAJIMYUE MPABOCO3HAHUSA, SKOJOTUYECKOM KYIbTYphl; CIHOCOOHOCTH CTaBHUTH
LIETTU ¥ CTPOUTH KU3HECHHBIC TIIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS npeaMera «XuUMU» OTPAXKAIOT
c(hOPMHUPOBAHHOCTH OIBITA TIO3HABATEILHOW M MPAKTUYCCKOU JEATEITHPHOCTH O0YyJaroNIuXCs
B MPOIIECCE pean3alii 00pa30BaTeIbHON NEATEILHOCTH.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS npeaMera «XuMU» OTPAXKAIOT
c(hOPMHUPOBAHHOCTH OIBITA TIO3HABATEILHOW M MPAKTUYCCKOU JEATEITHPHOCTH O0yUJarONIUXCs
B MPOIIECCE pealln3aiii 00pa30BaTeNbHOM ACSITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHUsI OOy4YaIOIMMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U TIPABOTIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaxX M TMPaBWIAX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEIHHOCTH TPH CO3JaHUM YIEOHBIX
MPOEKTOB, PEIICHUH Yy4eOHBIX M TIO3HABATENILHBIX 3a7a4, BBITIOJHEHHH XWMHYECKUX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apTyMEHTHI
JIPYTUX MPU aHATU3€ PA3IMYHBIX BUOB YICOHOU NEATETLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY M HAYYHOMY HACIEAUIO OTEYECTBEHHOM
XUMHH;

YBa)XEHHUS K MpOIECCY TBOpUYECTBA B 00JaCTU TEOPUU U MPAKTHUECKOTO MPUIIOKEHUS
XMUMHH, OCO3HAHHSA TOTO, YTO JaHHBIE HAyKU €CTh PE3YyNbTaT JJIUTENIbHBIX HAOIIOJCHU,
KPOTIOTIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YUEHBIX U MIPAKTHKOB;

WHTEpeca W II03HABATEIbHBIX MOTHUBOB B IOJyYEHHH M IMOCIEAYIOUIEM aHau3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHYECKHUMH SBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEIACHHME M IMOCTYIKH CBOUX TOBapHILEW C MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHMS [IEHHOCTEW 3I0pOBOTO M 0e30MacHOro oOpasza KU3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofieHus mpaBuil 0€30MacHOro oOpallleHus ¢ BEeIIeCTBaMU B OBITY, TOBCEIHEBHOMN
KU3HH, B TPYJIOBOU JI€ATEIBHOCTH;

MOHUMAaHMS IEHHOCTH MpaBWJI HHIUBUIYATHHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUIA U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alKOTOJIs,
HapPKOTHKOB, KYpEHH);



5) TpynoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B Yy4EOHO-HCCIIEOBATEILCKON JEATCILHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOC Y4YaCTHC B PCHICHUHW IIPAKTUYCCKUX 3adad COIII/IaJII)HOfI
HAIPaBJICHHOCTH (B paMKaX CBOETO KJIACCa, IIKOJIBI);

WHTEpeca K MPAaKTUYSCKOMY H3yUEHUIO MPOPECCHil pa3IMdHOTO POJia, B TOM YHCJIC Ha
OCHOBC ITPUMCHCHUA MMPECAMCTHBIX 3HAHUH 110 XUMUH,

YBAXKEHUS K TPYY, JIIOASIM TPYAA U pe3yJbTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY HHAMBHUAYAJIbHON TpPaeKTOpUU OOpa3oBaHMs,
Oynymeir mnpodeccun € peamu3ali COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) DKOJIOrNYeCcKOr0 BOCIIUTAHUA:

JKOJIOTHYECKH  IIeJIECOOOpPA3HOTO  OTHOWICHWS K TPUPOJE KaK  HMCTOYHHUKY
CYLIECTBOBAaHUS KU3HU Ha 3eMJI€;

IIOHUMAaHUA rJ100aJIbHOTO XapakTepa 9KOJIOTHYCCKUX HpO6J'IeM, BJIMSHUA
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHAE TTPUPOTHOM U COIMMATLHOU CPEJIbI;

OCO3HaHUuA HeO6XOJII/IMOCTI/I HUCIIOJIB30BAHUA )IOCTI/I)KGHI/II\/’I XUMHUHU JII  PCIICHUA
BOIIPOCOB PAIMOHAILHOTO MPUPOIOIIOIb30BAHHS,

AKTUBHOTO HEMPUATHS JEHCTBUM, MPUHOCSIINX BPEJ OKPYXKAIOIIEH NPUPOIHOU Cpeae,
YMEHUS MIPOTHO3UPOBATH HEeOJIaropUsITHBIC JKOJIOTUYECKHE MOCHEACTBUSA
NPEINPUHUMAEMBIX JEHCTBUN U IPEAOTBPAIIATh UX;

HaJIM4Yus Pa3BUTOTO SKOJOTMUYECKOTO MBIIIJICHHS, 3KOJOTHYECKONH KYyJIbTYpHhI, OIBITA
NEeSITEIbHOCTH  SKOJIOTMYECKON HANpaBJICHHOCTH, YMEHHS PYKOBOACTBOBATHCA HUMHU B
MMO3HABATEIbHOW, KOMMYHHUKATHBHON M COLMAIBLHON TPAKTHUKE, CIIOCOOHOCTH M YMEHUS
AKTUBHO MPOTHUBOCTOSTH UACOJIOTHN XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs crneun(UKU XUMHUU KaK HayKd, OCO3HaHHs €€ poju B (OpMHUPOBAHUU
palMOHAJILHOTO HAYYHOTO MBIIUJICHHUS, CO3JaHUM IEJIOCTHOTO IpEACTaBiIeHUs 00
OKPY)KaIOIlleM MHpE KaKk O €AUHCTBE MPUPOAbI M YEIOBEKa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHH JUIi COBPEMEHHOW IUBUJIM3AINH: B €&
T'yMaHUCTHYECKOW HAMPABICHHOCTH W Ba)KHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepHallbHOM
KYJIbTYPbl, B PEIICHHH TJIO00ANbHBIX MPOOIEM YCTOHYMBOIO pa3BUTHUSI 4YEJIOBEUECTBA —
CBIPBEBOIl, HSHEPreTHYECKON, MHIIEBON M HSKOJIOTMYECKON Oe30MacHOCTH, B Pa3BUTHH
MEHIINHBI, 00ECIIEUeHUHN YCIOBHUM YCIIEITHOTO TPyAda M DKOJOTHYECKH KOM(OPTHON KU3HU
Ka)KJI0TO 4JieHa OOIIecTBa;

€CTECTBEHHO-HAYyYHOH TPAMOTHOCTH: TOHMMAHUS CYI[HOCTH METOJIOB TO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH WCHOJB30BaTh MOJy4aeMble 3HAHHS
JUIs aHanu3a W OOBSCHEHUS SIBICHUH OKPYKAIOIIEro MHUPAa W MPOUCXOAAIIUX B HEM
W3MEHEHU, YMEHUs JelaTh OOOCHOBAaHHBIE 3aKIIIOUEHHUS HAa OCHOBE HAayYHBIX ()aKTOB U
UMEIOIIUXCS JAHHBIX C [ETbI0 TIOTYYeHUS IOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITETbHO HCIOJB30BaTh XMMUYECKUE 3HAHUS IS PEIICHHS
po0JIeM B pEaTbHBIX )KU3HEHHBIX CUTYaIUSX;

WHTEpeca K MO3HAHUIO, UCCIIEA0BATEIBCKON IEATEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY O0Opa30BaHUIO M CaMOOOpPA30BaHHIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHWA 1O XUMHU B COOTBETCTBUHM C IKU3HECHHBIMH
MOTPEOHOCTAMHU;

WHTEpeca K OCOOCHHOCTSM TpyAa B paIMYHBIX cdepax mnpodeccnoHaIbHON
NESITEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMmeTHble pe3ynbTaTbl OCBOCHHS POTPaMMBI 110 XUMHH HA YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuUMBbIe A5 (GOPMHUPOBAHMSI MUPOBO33PEHUS O0YUYAIOUINXCA MEKIUCIUILINHAPHbBIE
(MexXTpeIMEeTHBIE) OOIIeHAyYHbIE TIOHSTHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI
MHpa ¥ cHelu(UKy METOJ0B MO3HAHUS, UCMOJIb3yEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, SHEPTHsl, SBICHHE, MPOIECC, CHUCTEMa, HAay4HbIA (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOPHSsI, UCCIICJIOBAaHNE, HAOIIOICHUE, U3MEPCHHE, SKCIICPUMEHT U
pyrue);

yHUBEpcaJbHble  y4eOHble  AelcTBHS  (IIO3HABaTeNIbHbIE, KOMMYHHUKATHBHBIE,
peryiasTuBHbBIC), oOecreunBapmue ¢GopMupoBaHue (OYHKIMOHAIBHOW TPaMOTHOCTH |
COLIMANIHOM KOMIETEHIINH 00y4JaroLuXcs;

CIOCOOHOCTh  OOYy4alolIUXCS  HCIOJb30BaTh OCBOCHHBIE  MEXJIMCUUILUIMHAPHBIE,
MHPOBO33PEHYECKNE 3HAHUSA W YHUBEpCAJIbHbIE y4ueOHble IEHCTBUS B IO3HABATEIbHOW U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble pe3ylbTaThl OTPAXKAaIOT OBJIJICHUE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe 1eCTBHS

1) 6a3oBble JornyecKue AecTBUSI:

CaMOCTOSITENIbHO (OPMYIUPOBATH U AKTyaJIM3UPOBATh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONIpeNeNATh LENN JIEeATEIbHOCTH, 33J1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI ACSITEIBHOCTU C OCTABICHHBIMU LIEJISIMHU;

WCIIOJIb30BATh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHS: BBIIEIATH
XapaKTepHble NPU3HAKU TMOHATUA M YCTAHABIMBATH HX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHIA;,

BBHIOMpPATh OCHOBaHUS M KPUTEPUU S KIACCU(PHUKAIMU BEIIECTB M XUMHYECKHX
peaKuuii;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXIY U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHUE pACCYXACHUsS (MHIYKTHBHBIC, IEAYKTUBHBIE, MO aHAJIOTHN),
BBIABJISITH ~ 3aKOHOMEPHOCTM M TIPOTUBOPEYMS B  pacCMaTpPUBAEMBIX  SIBICHUSX,
(bopMyITHUpOBaTh BHIBOABI U 3aKITIOYCHHUS,



NPUMEHATh B IpOlecce TMO3HAHMSA HCIIOJIb3yeMble B XHMHHU CHMBOJIMYECKHE
(3HaKOBBIE) MOJENH, MPEOoOPa30BbIBATh MOJECIBHBIC INPEICTABICHUS — XUMHUYECKUH 3HAK
(cuMBoOJI) dBJeMeHTa, XUMHYecKas (opMmyia, ypaBHEHHE XHMHUYECKOHW pEaKkUuu — IpU
pemeHnr y4eOHBIX MO3HABATENBHBIX W TPAKTHUECKUX 3a/a4, NPUMEHSTHh Ha3BaHHBIC
MO/ICJIBHBIC MPEJICTABIICHUS IS BBISIBJICHUS XapaKTEPHBIX MIPU3HAKOB N3y4aeMbIX BEIIECTB U
XUMHUUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh MM W 334a4d WCCICAOBAHHSA, HCIIOJb30BaTh IOCTABJICHHBIC H
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIE BOIMPOCHI B KAauyeCTBE HHCTPYMEHTA IIO3HAHHS U
OCHOBBI [UII (OPMHUPOBAHUS THIOTE3bl IO TPOBEPKE NPABMIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

BJIQJIETh HaBBIKAMH CAMOCTOSATEIFHOTO TUITAHUPOBAHHUS U TPOBEICHUS YYEHUYECKHUX
OKCTIEPUMEHTOB,  COBEPIICHCTBOBATH yMEHHUS  HaOMIOJAaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITEJIBHO TPOTHO3UPOBATh €0 pPe3ysbTaT, (OopMyIHpoBaTh 0OOOLIEHUS M BHIBOJIBI
OTHOCHTEIIFHO JIOCTOBEPHOCTH pE3YIhTaTOB WCCICIOBAHUS, COCTABIATH OO0OCHOBAHHBIN
OTU€T O MpoJeNaHHOH paboTe;

MPUOOpPETaTh OMBIT YYEHUYECKON HCCIIE0BATEIbCKON U MPOEKTHON AESTeIbHOCTH,
MPOSIBIISITH CHIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEUICHHUS
MPAaKTUIECKUX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOJIOB TIO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCSI B PA3IMUYHBIX HMCTOYHHMKAX HHPOpMaLuu (Hay4HO-IOMYJIspHast
JUTepaTypa XMMHMUYECKOTO COJIepXKaHMs, CIpaBO4Hble IocodOusi, pecypcsl MHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3IMYHBIX BHAOB M (OPM INPEACTABICHUS, KPUTHYECKU
OLIEHUBATh €€ TI0CTOBEPHOCTh M HEIPOTHUBOPEUNBOCTb;

(GopMynUpoBaTh 3ampockl M MPUMEHATh Pa3jIM4YHblE METOJbl NPHU HOUCKE U OTOOpe
nHbOpMalny, HEOOXOAUMO Ul BBIINOJIHEHUS YUEOHBIX 3a/1a4 ONPEEeIEHHOIO THIIA;

pUOOpETaTh ONBIT UCIOJIB30BAHNUSA MH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH
Y Pa3JINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpencTaBieHUs HH(OpMaLUK
(cxeMmbl, TpaduiKy, AHArpaMMBbl, TaOIUIEI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpeJCTBa Npu padoTe ¢ XUMHYECKOH
uHbopMaluen: MPUMEHATh MEXIpeIMeTHbIe ((pU3MUECKHe M MaTeMaTHYeCKue) 3HaKu U
CUMBOJIBI, PopMyIbl, a00peBHATYpPbI, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)KI[3.€MOI71 TEMBI B XO04€ Auajaora U/WITH
AUCKYCCHH, BBICKA3BIBATH UCH, (bOpMYJ'II/IpOBaTL CBOM NPCIIIOKCHUA OTHOCUTCIIBHO
BBITIOJITHCHUA HpeHHOX(eHHOﬁ 3aaa4u,



BBICTYIIATb €  IPE3CHTAlMell  pe3yJbTaTOB  IIO3HABATEIBHOM  JIEATEIbHOCTH,
IIOJYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IIPU  BBIIIOJIHEHUU
XMUMHMUYECKOTO 3KCIIEPUMEHTA, IPAKTUYECKOW pabOThl IO MCCIIET0BAHUIO CBOMCTB U3y4aeMbIX
BEIIECTB, pean3alii y4eOHOro MpoeKTa, W (OpMyTUpOBaTH BHIBOIBI 1O pe3yibTaTaM
MIPOBEIEHHBIX MCCIEAOBAHUN MYTEM COTJIaCOBAHMUS MO3ULUHI B X0J€ 00CYXKIEHUS U oOMEHa
MHEHUSIMHU.

Pel"yJ’lﬂTHBHble YHUBEPCAJIBHBLIC y‘leﬁl—lble JaelcTBUA:

CaMOCTOSITENIBHO TUIAHUPOBATH U OCYIIECTBIISATH CBOIO MO3HABATEIIBHYIO JIESATENILHOCTD,
onpenenss €€ Leau U 3aJa4u, KOHTPOJIUPOBATh U 10 MEpe HEOOXOIMMOCTH KOPPEKTUPOBAThH
npeiaraéMblii anropuT™ JeMCTBUI NP BBIOJIHEHUHU Y4€OHBIX U MCCIIEI0BATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3pGeKTUBHBIN CIOCO0 UX PEIICHUS C YIETOM MOJIy4EHUS! HOBBIX 3HAHUI
0 BEILIECTBAaX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEIHHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

MNPEIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOTPAMMBI IO XMMUHU Ha YriyOIEHHOM ypOBHE
Ha YypOBHE cpeaHero oOmiero oOpa3oBaHUs BKIOYAIOT crenuduueckue sl y4eOHOTo
npeaMeTa «XHWMHUS» HaydHbIE 3HAHMS, YMEHHs M CHOCOOBI JEWCTBHUH IO OCBOCHHIO,
UHTEpIpeTali U NpeoOpa30BaHUIO0 3HAHHM, BBl JAEATEIBHOCTU IO IMOJYYEHUIO HOBOTO
3HaHMUS U MPUMEHEHHMIO 3HAHUM B PA3IMYHBIX yYEOHBIX CUTYyallUAX, a TaKXKe B PEaJbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C XuMueH. B mporpamme mo XuMHHM TNpeAMETHbBIE
Pe3yNbTaThl MPEACTABICHBI [0 T0/IaM U3y4EHUSI.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMUsD OTPaXaroT:

C(OPMHPOBAHHOCTh NPEACTABIECHUI: O MECTe M 3HAYEHUM OPraHWYECKON XMMHUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ poiau B OOECIEeYeHHH YCTOWYMBOIO Ppa3BUTHUS
YeJOBeYeCTBa B PEIIEHUMHM MpoOJieM SKOJIOTMYECKOH, 3HEPreTHUecKo | MHIEBOH
0€30I1aCHOCTH, B Pa3sBUTUM MEIULMHBI, CO3/IaHMM HOBBIX MAaTEpUaNOB, HOBBIX HCTOYHHMKOB
SHEpPIrUH, B OOECNEYEHWH pPalMOHAIBHOIO IPUPOJIOINOJIB30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pPEHUS U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXKe HJKOJOTHYECKH OOOCHOBAHHOIO
OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOTHOM Cperie;

BJIQJICHUE CHCTEMON XMMHYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarOIIHe
MOHSTUSL — XHUMHYECKUI DJIEMEHT, aTOM, SIIPO M DJIEKTpOHHas 00ojouka atoma, s-, p-, d-
aTOMHBIE€ OPOUTATIN, OCHOBHOE U BO30YX/IEHHOE COCTOSIHUS aTOMa, THOPUAN3ALIUS aTOMHBIX
opbutanei, MOH, MOJIEKYJa, BaJIEHTHOCTb, IEKTPOOTPHUIIATEIBHOCTb, CTENEHb OKUCIICHHUS,
XUMUYECKas CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIpHBIA OOBEM, YIIEpOAHBIM CKenerT,
GbyHKIMOHATBHAS TPYIIA, pajuKal, CTPYKTypHbIe (GopMysbl (pa3BEPHYThIE, COKpALIEHHBIE,
CKEJIETHBIE), U30MEpHUS CTPYKTYPHAash U NPOCTPAHCTBEHHAsl (FreoMeTpuyeckasi, ONnTHYecKas),
M30MEpPBI, TOMOJIOTUUECKUI Psifl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOA- U a30TCOAEpKAIINE



OpraHUYECKUE COCTUHEHHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3B€HO, BELICOKOMOJIEKYJISIPHBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoanueckuit 3akon J. V1. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTB A. M. BbyrnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHHUsT U TPEBPAIICHUS JHEPIrUU TPH XUMUYECKHUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHUH, MUPOBO33PCHUECKUE 3HAHUS, JICKAIINE B OCHOBE MTOHUMAHUS
MPUYUHHOCTH U CHUCTEMHOCTHM XWMHMUYECKHX SIBJICHUMW; MPEACTABICHUS O MEXaHH3Max
XUMUYECKUX PEaKIUid, TEPMOAMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN U
Me3oMepHbId 3 dektsl, opuenTanTs | u 11 poma); GakTomorunyeckre CBEICHHS O CBOHMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MacHOM HCIOJIb30BAaHUU BAKHEUIIMX OPTraHUYECKHX BEIIECTB B
OBITY M MPAKTHYECKOUN NEATETbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIA, IEpepabOTKH HEPTH);

chOpMUPOBAHHOCTh  YMEHUMW: BBISABIATH  XapaKTEPHbIE TPHU3HAKK  TOHATUM,
YCTaHaBIUBATh WX B3aUMOCBS3b, UCIIOJIH30BATH COOTBETCTBYIOIIUE MOHATHUS TIPH OMHCAHUHU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCTUHEHMUI;

c(OpMUPOBAHHOCTh YMEHHI:

WCTIONb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJII COCTABJICHHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYT OpraHUYECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHHMS XWMHUYECKHX PEAKIWH ¢ PaCKpbIBaThb WX CYIIHOCTE:
OKUCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIMA TOCPEICTBOM COCTABIEHHUS dSJIECKTPOHHOTO
OanmaHca 3TUX peaklui, peakluii HOHHOTO OOMeHa IMyTEM COCTAaBJIEHHUS HUX TMOJIHBIX M
COKpAaIIEHHBIX HOHHBIX YPaBHEHHUH;

M3TOTaBIIMBATh MOJIENM MOJIEKYJ OPraHMYECKUX BEIIECTB I MIUIOCTPAlUU HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUH:  yCTaHABIMBATh  MPHUHAUICKHOCTh  HM3YUYEHHBIX
OpraHMYECKUX BEUIECTB IO WX COCTaBY U CTPOEHUIO K OMPENeNIEHHOMY KIlacCy/TpyIie
COCIMHCHHWH, J1aBaTh WM Ha3BaHUA 1o cucreMarnueckoi Homenkiarype (IUPAC) wu
MIPUBOJUTH TPUBUAIbHBIE Ha3BAHUS [UIs1 OTJEIbHBIX IPEICTABUTENICH OPraHMYECKUX BEILIECTB
(3TUNeH, aueTWIeH, TOJYOJ, TJHUIEPUH, OSTUICHIJHNKOJb, ¢GeHon, Qopmalbaerus,
aneTanbAeru]l, aleTOH, MypaBbUHAs KUCIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAsI, OJIEMHOBAS,
NaJIbMUTHHOBAs KHUCJIOTHI, TJMIMH, allaHuH, MaibTo3a, (QPYKTO3a, aHWUJIMH, JAUBUHMUI,
U30IIPEH, XJIOPOTPEH, CTUPOII U IPYTHE);

chOpMUPOBAHHOCTh YMEHHUS OIpPEACATh BUJ XUMUYECKOH CBSI3M B OPraHUYECKUX
coeMHeHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSThH MOJIOKEHUSI TEOPUH CTPOCHHUS OPTaHUUECKUX
BemecTB A. M. bytnepoBa 151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOCHUE, (GUBMYECKUE U
XUMUYECKME CBOWCTBAa THUIHMYHBIX MPEACTABUTENEH pPA3IMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AQJIKAaHOB, IMKJIOAJKAHOB, aJKEHOB, AQJIKaJMEHOB, AQJKHUHOB, apOMAaTUYECKUX
yTJI€BOJIOPOOB, CIIUPTOB, AJIbJIETHIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX M CIOKHBIX
3buUpOB, KUPOB, HUTPOCOCAUHEHUH U aMHUHOB, AMHUHOKHUCIIOT, OEIKOB, YIJIEBOJIOB (MOHO-,
IM- ¥ TIOJMCAaXapuI0B), WIUTFOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKy HUMH YPaBHEHHSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHHA C UCMOJB30BAHUEM CTPYKTYPHBIX POPMYIT;



c(OPMHUPOBAHHOCTh YMEHHUs TOATBEPKIATh Ha KOHKPETHBIX HpPUMEpax Xapakrep
3aBHCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT KPAaTHOCTH U THUIIA
KOBAJICHTHOM CBSI3U (G- M T-CBSA3M), B3aUMHOIO BIIMSHHUS aTOMOB M TpYIIl aTOMOB B
MOJIEKYJaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh WCTOYHHKH YIIIEBOJOPOJHOTO CHIPBS
(aedTh, IPUPOIHBII Ta3, YroJyib), CIIOCOOBI €ro MepepadOTKU M MPAKTHUECKOE MPUMEHEHUE
IIPOJIYKTOB NepepadOoTKH;

c(OPMHUPOBAHHOCTh BIJIAZICHUS CHCTEMOW 3HAHMWA O €CTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAONIONEHUH, W3MEPEHUH, MOJICITHPOBAHHUH, JKCIIEPHUMEHTE (pealbHOM H
MBICJIEGHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS;

cOpPMHUPOBAHHOCTh yYMEHHS TNPUMEHATh OCHOBHBIE OINEPALUU  MBICIUTEIBHON
NEeSITEIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHUE, 0000IIeHNe, CUCTEMATHU3alluI0, BBISIBICHUE
MIPUYHUHHO-CIIEICTBEHHBIX CBA3EH — JJI U3yUEHUsI CBOMCTB BEILIECTB U XUMUUYECKUX PEaKIUil;

cOpPMUPOBAHHOCTh YMEHHUI: BBISBISATH B3aUMOCBSI3b XMMHYECKUX 3HAaHUUH C
MOHATUSAMH U TPEJCTaBICHUSIMH JPYrUX €CTECTBEHHO-HAYYHBIX IpPEAMETOB sl Oojiee
OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTE€pHaJbHOTO €IUHCTBA MHpA, HCIIOJIB30BATh
CUCTEMHbIE 3HAHHUS 110 OPraHUYECKON XUMUU ISl OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHUM,
HMMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOTY;

c(OpPMUPOBAHHOCTh YMEHUH: TMPOBOJIUTH PACUETHI MO XUMHYECKUM QopMynaM U
YpaBHEHUSAM XHUMHUYECKUX PEAKIMH ¢ MCI0JIb30BaHUEM (U3NYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacu€Thl 0 HAXOXKAECHUIO XUMUYECKOH (POpMyJIbl BEIIECTBA MO U3BECTHBIM MAaCCOBBIM JI0JIIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEILECTB;

C()OPMHPOBAHHOCTb YMEHUI: MPOTHO3UPOBATh, AHAIW3UPOBATh U OLIEHUBATh C
TTO3UIIMI  DKOJIOTHYECKOW Oe30MacHOCTH TOCHEACTBHUsl OBITOBOM M TPOW3BOJICTBEHHOU
JeATeIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ nepepabOTKOM BEIIEeCTB, UCIOJIb30BaTh MOJyYEHHBIE
3HaHUS 71 IPUHATUS TPAMOTHBIX PEIIEHUH MPo0JieM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

C(OPMHUPOBAHHOCTh ~ YMEHHUI: CaMOCTOATENBbHO  IUIAHUPOBaTb U INIPOBOJAUTH
XUMUYECKUH HKCIEPUMEHT (MOJIydeHHE U M3Y4YE€HUE CBOMCTB OpPraHWYECKUX BEILECTB,
KayeCTBEHHbIE PEAKLUN YIJIEBOJAOPOJOB DPA3IUUHBIX KIACCOB U KHUCIOPOJCOACPIKALINX
OpPraHMYeCKUX BEUIECTB, pELICHHE OHKCIEPUMEHTAJIbHBIX 3aJad [0 PaclO3HABAHUIO
OpPraHUYECKUX BEILECTB) C COONIOICHUEM MpaBUJl O€30M1acHOr0 0OpallleHus ¢ BELIeCTBaMH U
na0opaToOpHBIM 000pyAOBaHUEM, (HOPMYIMpPOBaTh LEdb HCCIECIOBAHUS, NPEACTABIATH B
pa3nuyHOM QopMe pe3yabTaTbl SKCIEPUMEHTa, AaHaJM3MpOBaTh U OLICHUBATh HUX
JOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuroIaTh MpaBUiIa SKOJIOTHYECKHU 11eJIeCO00Pa3HOro MoBeeHHs B OBITY M TPYAOBOI
JESTEIBHOCTH B LIENAX COXPAHEHMsI CBOETO 3/I0POBbs, OKPYKAIOLIEH NPUPOJHON cpeabl U
JOCTHUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABATh ONACHOCTh TOKCHUUYECKOTO JIEHCTBUS HA JKMBbIE OPraHU3MBbI OINpEIENEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblca nokaszatens [T1K;

aHAJIM3UpPOBaTh  LI€J1€COOOPAa3HOCTh NPUMEHEHHs OpPraHMYeCKUX  BEUIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIB3a;



c(hOpPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIISATH IICJICHATIPABICHHBIN MOUCK XHMHYECKOU
nH(OpPMALUY B PA3TUYHBIX UCTOYHHKAX (HaydyHas M ydeOHO-HAaydHas JIMTEpaTypa, CpeacTBa
MaccoBoil mHpopMmaruu, HTEpHET W Jpyrue), KPUTHUYCCKH aHAIM3UPOBATH XUMHUYECKYIO
nHpopmanuo, mnepepadbaTeiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHHM C IIOCTaBICHHON

yueOHOH 3a/1a4ei.



TEMATHUYECKOE IINTAHUPOBAHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Konrpoaenwie | Ipakruseckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHMS OPraHUYECKUX coequHEeHn A. M. 8
byrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHbIE YrI€BOIOPOIbI — alIKaHBI, 5
LUKIIOAJIKAHbI
59 HenpenenbHble yrieBoI0pO/Ibl: aIKEHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApoMartudeckue yrieBoJaopo bl (apeHsbl) 8
54 [IpupoaHble HCTOYHUKHU YTIEBOAOPOIOB U UX 4
' nepepaboTKa
2.5 ["anmoreHnpou3BoIHbIE YIIIEBOIOPOIOB 4 1
Hroro no paszneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeAuHEeHNs




3.1 Crnuptsl. DeHon 11
KapOoHuIBHBIC COSTUHEHUS: AITbJICTUIBI U
3.2 keroHbl. KapooHOBbIE KUCIOTHI. CIIOKHBIE 21
a¢upsl. XKups
3.3 YrineBos 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHus1
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12
Hroro mo pazgeny 12
Pasznea S. BoicokoMoJieKyJIsipHbIe COeUHEHUS
5.1 BricokoMoeKyIsapHbIE COCTUHEHUS 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON

XUMMH, MIPEICTAaBICHHE O MHOI000pazuu

OPraHN4YeCKUX COCTMHEHUHN

04.09.2023

DJNEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYKJIEHHOE COCTOSTHHS).

BanenTHbIe BO3SMOKHOCTH aToMa
yriepoja

05.09.2023

XuUMHUYECKas CBSI3b B OPraHMUECKUX
COCIIMHEHUX. MeXaHN3MBbI
00pa3zoBaHus KOBAJICHTHOM CBSI3H,
crocoObI pa3phiBa CBs3EH

07.09.2023

Teopus cTpoeHust OpraHM4ecKUX
coenqunenuit A. M. byrieposa

11.09.2023

Bunbl nzomepun: crpykrypHas,
MPOCTPAHCTBEHHASI. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYIaX OPraHuYeCKUX
COEeIMHEHUN

12.09.2023

[IpencraBienue o KiaccupuUKaIy u
CHUCTeMaTHYeCcKasi HOMEHKIIaTypa
(IUPAC) opranndeckux BelIecTB

14.09.2023




Knaccugukamnus peaxmuii B
OPraHU4eCKOM XUMHH

18.09.2023

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeEME

19.09.2023

AJIKaHBI: TOMOJIOTUUECKHH psJl, 001as
dhopmysa, HOMEHKIIATypa U U30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

21.09.2023

10

duznueckre 1 XUMUYECKUE CBOMCTBA
aJIKaHOB

25.09.2023

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: ¥ IpUMEHEHUe
AJIKaHOB

26.09.2023

12

[uxnoankansl: odmas popmyina,
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH CTPOCHHS U XUMHUECKUX
CBOWCTB, CITIOCOOBI TTOTYYCHHS U
MIPUMEHEHHE

28.09.2023

13

Perrenue pacuéTHbIX 3a1a4 Ha
OTpeeTICHUE MOJICKYIIAPHO# (GOPMyJIBI
OpPraHU4eCcKOTO BEIIECTBA [0 MACCOBBIM
JI0JIIM aTOMOB DJIEMEHTOB, BXOIAIIUX B
ero cocras. CucreMarusanus u
0000I11IeHNEe 3HAHHI 110 TEME

02.10.2023

14

AJNKEHBI: TOMOJOTHYECKHA psijl, oO1as
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE

03.10.2023




Y TIPOCTPAHCTBEHHOE CTPOCHHE
MouieKynl. CTpyKTypHasi U LIUC-TPaHC-
M30MEepHs ATKEHOB

15

dusuyeckre U XUMHUYECKUE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHHMKOBa

05.10.2023

16

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
aJIKEHOB

09.10.2023

17

[IpakTueckas padora Ne 1 o Teme
"[lomyuenune sTUIIEHA U U3yYEHUE €ro
CBOMCTB"

10.10.2023

18

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (POPMYITBI
OPraHM4eCcKOro BENIeCTBa

12.10.2023

19

ANKaaMeHbI: CONPsHKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

16.10.2023

20

XHUMHUYECKUE CBONCTBA CONPSHKEHHBIX
IUEHOB

17.10.2023

21

CriocoObl MoTyueHus: ¥ IpUMEHEHue
aJIKaJIneHOB

19.10.2023

22

AJIKWHBI: TOMOJIOTHYECKHH psiJi, oO1as
dbopmMyna, HOMEHKIIATypa, SJEKTPOHHOE
Y MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hu3ruecKrue CBOMCTBa

23.10.2023

23

XMUMHYECKHE CBOMCTBA aJIKNHOB

24.10.2023




24

KauecTBeHHBIE peakiiy Ha TPOMHYIO
CBA3b

26.10.2023

25

CrniocoObI mosTyyeHns U IpUMEHEHNE
AJIKUHOB

06.11.2023

26

Pemrenne 3aa4: pac4€Tsl 10 YpaBHEHUIO
XUMHUYECKOUN peaKIuu

07.11.2023

27

CucrteMaTu3anusa 1 000011eHNE 3HAHUI
110 TEME

09.11.2023

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 00mIas
dhopmyrna, HOMEHKIATypa. IJIEKTPOHHOE
Y MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOMCTBaA

13.11.2023

29

XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINHU
3aMeleHus

14.11.2023

30

XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIINHU
MIPUCOEIMHEHHMSI, OKHUCIIEHHE TOMOJIOTOB
OceH3071a

16.11.2023

31

Oco0EHHOCTH XUMHUYECKUX CBOIICTB
CTUpOJIa

20.11.2023

32

Pemenune pacu€tHbix 3a1a4 Ha
ompeesieHue MOJICKYIIpHON (HOPMYIBI
OPraHM4eCcKOro BEIleCTBa

21.11.2023

33

CnocoObl nosryyeHus U NpUMEHEHUe
apeHoB

23.11.2023

34

I'eneTnueckas CBA3b MCKIY




Pa3JIMUHBIMH KJIaCCaMHU YIJICBOAOPOOA0OB

27.11.2023

35

Pacuétsl 110 ypaBHEHUSIM XUMUYECKUX
peakuuii. CucremMaruzaius u
00001IeHIE 3HAHW 110 TeMe

28.11.2023

36

[Ipupoansiii raz. [lonmyrHbie HEQTSIHBIE
rasbl

30.11.2023

37

KameHnHbIi1 yroJyib 1 IpoIyKThI €10
nepepadoTKu

04.12.2023

38

Hedtp 1 ciocoOs1 €€ mepepaboTKu.
[IpuMeHeHnne mpoayKTOB mepepaboTKH
HedTH

05.12.2023

39

['eneTnveckas CBSI3b MEXKITY
Pa3IMYHBIMU KJIaCCaMU YIJIEBOJOPOJIOB

07.12.2023

40

["aymoreHonpON3BOAHBIE YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEaKIIUN
3aMEIEeHNS TaJoreHa

11.12.2023

41

JeicTBue menoueit Ha
raJoreHIpou3BoAHbIC. B3auMoaeicTere
IATAI0r€HAJKAHOB C MArHUEM U [IUHKOM

12.12.2023

42

CucreMmatusanusa 1 00001IeHIE 3HAHUN
o pazzgeny "Yriesoaopoasr"

14.12.2023

43

KonTtponbHas paboTa o Teme
"Yraesoaopoab"

18.12.2023

44

IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
TOMOJIOTHYECKUH psif, oOmmas ¢popmyna,
CTPOEHHUE MOJIEKYJI, N30MEpHS,

19.12.2023




HOMEHKJIaTypa, KJIacCH(pHUKALINs,
¢bu3nveckue CBOWCTBA

XHUMHUYECKUE CBOMCTBA MPEIETbHBIX

45 OJIHOATOMHBIX CITUPTOB 21.12.2023
46 CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
0JITHOATOMHBIX CITUPTOB 25.12.2023
[TpocTeie 3¢hupsl: HOMEHKIIATYpa U
47 nu3oMepus, OCO66\I:IHOCTI/I buznyeckux u 96.12.2023
XHUMHYECKAX CBOMCTB
MHOroaroMHbI€ CIIUPTHI:
R 28.12.2023
49 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
MHOTOATOMHBIX CLIUPTOB 09.01.2024
DEHOJ: CTPOEHUE MOJIEKYJIbI,
50 i:;l;lizcxne cBoiicTBa. TOKCHYHOCTH 11.01.2024
51 XuMHU4ecKue cBoMcTBa (heHosa 15.01.2024
59 CriocoObl MmosTyuyeHus: ¥ IpUMEHEHUe
¢benoia 16.01.2024
[IpakTueckas pabota Ne 2. Pemenue
53 32;1’;}1)3;11;4;H;2J;21;1;:§ 3aJa4 1o Teme 18.01.2024
54 CucremaTu3anus 1 0000IIeHne 3HaHUH
0 TeEME 22.01.2024




55

AJIBZ[CFI/IZ[BI N KCTOHBI: 3JICKTPOHHOC
CTPOCHHUE KapOOHUIBHOU TPYIIIBL;
TOMOJIOTHYCCKUE PAIBI, 061113,5[
(bopmyna, H30MepHst 1 HOMEHKIIATypa

23.01.2024

56

AJII)Z[GI‘I/IZII)I 1 KE€TOHBI: (1)I/I3I/I‘-ICCKI/IC
CBOI\/JICTBa; pCaKknnn NpuCOCANHCHUA

25.01.2024

57

PCaKIII/II/I OKHUCJICHUS U KaUYCCTBCHHBIC
pPCaKiuu aJIbACTUAO0B U KETOHOB

29.01.2024

58

CriocoObl MOTy4YeHHS AJTbICTHIOB U
KETOHOB

30.01.2024

59

OIHOOCHOBHBIE MPEIETbHBIC
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOEHUS UX MOJIEKY

01.02.2024

60

N3omepusa u HOMeHKIIaTypa
KapOOHOBBIX KHCIIOT, MX (PU3UUYECKUE
CBOMCTBA

05.02.2024

61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

06.02.2024

62

OcoOEHHOCTH CBOMCTB MypPaBbUHOM
KUCTOTBl. MHOTOOOpa3ue KapOOHOBBIX
KHUCTIOT

08.02.2024

63

OCoOeHHOCTH CBOWCTB: HETIPEIeJIbHBIX
Y apOMAaTHYECKUX KapOOHOBBIX,
JMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHCIIOT

12.02.2024




64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

13.02.2024

65

CrniocoObI mosTyyeHns U IpUMEHEHNE
KapOOHOBBIX KUCIIOT

15.02.2024

66

CrnosxHbie 3(hUPBI: TOMOJIOTHYECKUH PSIII,
obmas Gopmyna, usoMepus u
HOMEHKJIaTypa

19.02.2024

67

duznueckre 1 XUMUYECKUE CBOUCTBA
3¢upoB

20.02.2024

68

Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMUYECKOW pEaKINH, HA
oTpeieJICHUE MOJICKYIISIPHON (POPMYITBI
OPraHM4eCcKOro BENIeCTBa

22.02.2024

69

[Tpaktruueckast padota Ne 3. Permenue
SKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Kap6onoBsie kucnotsl. CloKHBIC

a¢upsr"

26.02.2024

70

XKupsr: crpoenue, punveckue u
XUMUYECKHE CBOMCTBA (TUAPOIIHN3)

27.02.2024

71

Oco0eHHOCTH CBOICTB JKUPOB,
COJIeprKalIUX OCTATKU HETIpeaeIbHBIX
KUPHBIX KUCTOT. JKupbl B mpupoe

29.02.2024

72

MpbIj1a KaKk COJIM BBICIIHX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHC. HOHSITI/IG
O CUHTCTHYCCKUX MOIOIINX CpeI[CTBaX
(CMC)

04.03.2024




I'enernyeckas cBs3b yI€BOJOPOIOB U

73 KHCJIOPOICOAEPKAIIUX OPraHuYEeCKUX
P P P 05.03.2024
BEILIECTB
72 Pacuétel IO ypaBHEHUSM XHMHYECKUX
peakiuit 07.03.2024
75 CucrteMmaTu3anmsa 1 000011eHNE 3HAHUI
110 TEME 11.03.2024
OO61ast xapakTepuCTHKA YTIIEBOJIOB U
76 KJaccu(HKaIus yrieBoaoB (MOHO-, IH-
(uicanmst yresosos ( s 12.03.2024
Y TIOJIMCaXapH/ibl)
Momnocaxapuapl: pu3nyecKkue CBOWCTBa
77
1 HaXO0XJIeHUE B PUPOJIE 14.03.2024
[IpuMeHeHHE TIIIOKO36I, €€ 3HAYCHUE B
78
KU3HEACSITSIIbHOCTH OpraHru3Ma 18.03.2024
Jlucaxapuipl: caxapo3a, MaJbTo3a U
79 nmakro3a. HaxoxmeHue B Ipupoie u
A pHpoA 19.03.2024
MPUMCHECHHE JHCaXapuIOB
[Tonucaxapupl: cTpoeHUE
80 MaKpOMOJIEKY, (PU3HYECKHE U
P ya, & 21.03.2024
XHUMHYCCKHE CBONCTBA, IPUMCHCHHE
81 IToHusaTHE 00 UCKYCCTBEHHBIX BOJIOKHAX
Y 25.03.2024
Pemenue pacuyeTHbIX 3a1a4 Ha
82 OIpEeICHUE OOJU BBIX0Ia IPOIYKTa
peit g A1a TIpOZyK 26.03.2024
PEaKIuu OT TEOPETUIECKH BOZMOYKHOTO
83 Cucrematusanus 1 0000IIeHIE 3HAHUH




0 pazjery

28.03.2024

84

KoHnTponabHas pabora no teme
"Kucnopoaconepkaiiyue opraHudecKkme
coeMHEeHUS"

01.04.2024

85

AMuHBIL: K1accu(uKanus, CTpoeHue
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa U (pu3nYecKue cBoicTBa

02.04.2024

86

XUMHYECKUE CBOMCTBA aluPaTUUECKUX
aMUHOB

04.04.2024

87

AHUIVH: CTPOCHNE AaHWINHA,
0COOEHHOCTH XHUMHUUYECKHX CBOMCTB
aHWJIMHA

08.04.2024

88

CriocoObI mosTy4eHHs: 1 IPUMEHEHNE
annupaTHISCKUX aMUHOB

09.04.2024

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3nyecKue CBOMCTBA.
OTnenbHbIC MPEICTABUTENHN Ol
AMHHOKHCIIOT

11.04.2024

90

XuMudecKrue cBOMCcTBa AMHWHOKHUCIIOT,
HUX OMOJIOTHYECKOE 3HAYEHHUE
amMuHOKHUCIOT. CUHTE3 U T HAPOJIN3
ICIITU 0B

15.04.2024

91

benku kak npupoHble TOIUMEPBI;
CTPYKTYphI OEJIKOB

16.04.2024

92

XHUMHUECKHE CBOMCTBA OEIIKOB

18.04.2024




93

A3oTCOepKAIIHE TeTEPOLIUKINYESCKHIE
COCAUHCHUA. HYKJICI/IHOBBIG KHUCJIOTHBI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKAs
poIB

22.04.2024

94

[Ipaktuyeckas padora Ne 4. Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"A3oTcoepKaliue OpraHn4ecKue
coenuHeHus"

23.04.2024

95

[IpakTrueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME
"Pacnio3HaBaHne OPraHUYECKUX
coequHeHun"

25.04.2024

96

KonTtponbHas padoTa o Teme
"A3zoTconepkaiiue OpraHun4ecKue
coequHeHus"

29.04.2024

97

OCHOBHBIC TTIOHATHUS XUMHH
BBICOKOMOJICKYJISAPHBIX COC,I[I/IHeHI/Iﬁ n
MCTOAbI KX CUHTE3a —IIOJIMMEPHU3 AU
" IOJIMKOHACHCAIIUA

30.04.2024

98

IImacTtmaccel. YTunuszanus u
nepepaboTKa IIacTuKa

06.05.2024

99

DnacToMephl: HaTypaJbHbII
CUHTETUYECKUE Kayuyyku. Pe3nna

07.05.2024

100

Bonokna: HaTtypanbHble,
UCKYCCTBEHHBIE, CHHTETUYECKHE.
[TonuMeps! crienalbHOTO Ha3HAYEHUS

13.05.2024




[Tpaktuyeckas padora Ne 6. Pemenue

101 1
3KCHGpI/IMeHTaJH)HI)IX 3a1a4 I10 TCMEC ) 14052024
Pacnio3znaBanue macTMace ¥ BOJIOKOH
O0001IeHHE U CUCTEMATU3ALIUS
102 1
?3}"—16HHOF0 MaTepHasa 1o TeMe ) 16.05.2024
BBICOKOMOJIGKYJIHPHBIC COCANHCHU A
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Xumus 10 kaace /Pym3utuc I'.E., ®enpaman @.I'. U3narensctBo: [IpocBemienne.



