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HNOSACHUTEJ/IBHAS 3AIIMCKA

PabGouass mporpamMma Mo XMMHUM Ha YPOBHE CpeAHEro o0IIero oopa3oBaHUS
pa3paboTraHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeILHOM MPOTPAMMEBI CPETHETO 00IIEeT0 00pa30BaHus, IPEICTABICHHBIX B
denepaibHOM TOCYIapCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE CPEIHETO OOIIEro
oOpazoBanusl, ¢ yuétom KoHlenmuu npenoiaBanus yaeOHOTo mpeamMeTa « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

XUMHUS Ha YpOBHE YTIIyOJEHHOTO H3Y4YEHUs] 3aHMMAaeT Ba)XXKHOE MECTO B
CUCTEME €CTECTBEHHOHAay4dyHOTro oOpa3zoBanHusa yuammxcs 10-11  kmaccos.
W3yyenune mpeamera, peammsyeMoe B yCIOBUAX U PepeHIMpPOBAHHOTO,
npodUILHOTO OOy4YeHHs, MPU3BAaHO OOECIeuuTh 00I1ec00pa3oBaTEIbLHYI0 U
OOIIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO IS
aJanTalid UX K OBICTPO MEHSIOITUMCS YCIOBHUSM KU3HHU B COIUYyME, a TAKXKe IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCITUTLIINH.

B nmnporpaMme no XuMHM Ha3Ha4Y€HUE TIpeaMeTa «XUMHS» IOJy4daeT
NoApOOHYI0O  HHTEPIPETallMii0 B COOTBETCTBMM C  OCHOBOIIOJIAraOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, coaep KaHus,
pe3yabTaToB OOy4YeHUsS M TPEOOBAaHUU K YPOBHIO TMOJATOTOBKHU BBITYCKHUKOB.
CBUIETEIHLCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHAEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HHGOPMAIIMOHHO-METONYECKAs, pealu3alus KOTOpoi obecreunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIel cTpaTeruu
oOy4eHUs, BOCIUTAHUS U PA3BUTHS O0YyJaIOIIUXCsl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdHIIS;

e OpPraHu3allMOHHO-TUIAHUPYIOIIAS, KOTOopas peycCMaTpUBacT
ONpeAeICHNUE: TPUHIIUIIOB CTPYKTYPHUPOBAHUA M IIOCIEI0BATEILHOCTH
W3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOJXO0JI0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJIS M OLICHKH 00pa30BaTeNbHBIX JOCTIKCHHH OOydJarommxcs B
paMKax WTOTOBOM arrectanud B (OpME €IUHOTO TOCYJAapCTBEHHOTO
AK3aMeHa M0 XUMHUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTaHABJIMBACT WHBApPUAHTHOE MPEIMETHOE COJepkKaHue, 00s3aTeIbHOE
JUISL W3Y4YEHUsST B paMKax OTACNBbHBIX MPOPMIeH, NperycMaTpUBaET
pacrpefielieHue W CTPYKTYpUPOBaHUE €ro Mo KjlaccaM, OCHOBHBIM
COJIepKaTeJIbHBIM JIMHUSIM/pa3iesiaM Kypca;



e JaéT MPUMEpPHOE pacHpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIe U 3aa4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a Takke ¢ Y4ETOM OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHbIX  ACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHMs. 3a TpeldelaMH YCTaHOBJIEHHOW MporpaMMod IO  XHUMHUHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOro mpeamera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPENENsIThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHuentyalbHbIMH mnosiokeHuasmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUs HaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCIEAYIOIIMM  3TaloM  MOJYYEHHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX W3yYEHUs CIEIHAIBHBIX €CTECTBEHHOHAYYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX W OpPraHU3AlMIX CPETHETO NMpo(ecCHOHANIbHOTIO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XUMHsS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha  paclldpeHue U yriayOJieHHWe TEOpEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUITh
oOyueHusi, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETro MOMYyYEHUS] XUMUYECKOTO
oOpaszoBaHus B OpraHuzaiusx npodeccuoHabHOr0 00pa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEILHOM MPOTpaMMBbl CpeAHEro oOIIero o0pa3oBaHUS
U3yYEHHE TMpeaMera «XUMHs) OpPHEHTUPOBAHO TAaKXKE Ha pEUIeHUuEe 3a/ad
BOCITUTAHUS U COIMAJILHOTO PAa3BUTHsI OOYy4aromuxcs, Ha (GOPMUPOBAHUE Y HHX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHMM, YMEHHM pallMOHATM3alUK y4eOHOTO Tpyla |
O00O0OIIEHHBIX  CMOCOOOB  JIESITEIBHOCTH, WMEIOIIMX MEKIUCIUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHuu Moaxo/10B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B IMPOTrpaMMe IO XHMHHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHUMHS» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIUXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTeMa
3HaHUU TIOMy4YaeT OMpelneiIEHHOE TEOPETUYECKOE JOTOJIHEHHE, MO3BOJIAIOINIEEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
MmaTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXXHOCTh 3HAUUTENIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
DJIEMEHTaX W CBOWCTBAaX WX COCAMHEHUN HA OCHOBE PACIIUPEHHUS U YIIyOJieHus
NPEJICTAaBICHUNA O CTPOSHUH BEIIECTBA, XMMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAaHUsl PEAKIUM, pacCCMAaTPUBAEMBbIX C TOUKH 3PEHUS XUMHUYECKON KUHETHKU
U TepMoAuHaMHMKH. M3yueHume mnepuoguueckoro 3akoHa U Ilepuoauueckoi
CHUCTEMBl XHMHYECKUX DJJEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX TPEJACTABICHUAX O CTPOCHHH aToMa. XHUMHUYEcKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHHUS DPHEPTETUICCKUX U3MEHEHUH MpH €€ 00pa30BaHUU H
paspylIeHUH, a TaKKe C TOUKHM 3pEHUs] MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIOB ~ peakuud  JOmojHseTcss  (OpPMHpPOBAHMEM  IpEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIECCaxX U DIEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckold XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaxX PEeaKIHil.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPpoduIs (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMOJHEHUH K oOIel cucreme
IpEeIMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MpeaMeTsl. Tak, Hanpumep,
B COJICpKaHUM TpEaMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro npodusis O60bInoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYCHUU TIpelMeTa B JaHHOM cliydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHH B XUMHUU U B (PU3KKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpPaHEHUS
Macchl U DSHEPTUH, 3aKOHbl TEPMOIAMHAMMKH, DJIEKTPOJN3a, MPEJICTABICHUS O
CTPOCHHH BEIIIECTB U JIPYTOe.

B To xe Bpems B coIepKaHMU TIpeAMETa Uil KJIacCOB XUMHKO-
ouonoruueckoro npoduist OONbLINKI yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas



xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXKHOCTb it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOWM BXOJIAT, K TMPUMEPY, TaKUe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUOUAbI, OENIKH, YTIJIEBOJbl, HYKICHHOBBIC
KUCJIOTHl U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIIy>)KAT OCHOBOM I W3y4YEHMS
CYILIIHOCTH Npo1eccoB GOTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mmane ¢GopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4E€OHBIMU TMpeIMeTaMu, BXOJSIIMMH B COCTaB
npeaIMeTHBIX obnacTeil «EcTecTBEeHHOHaydHblE MpeaMeThl», «Marematuka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun ywyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oduero oopasoaHus (Ha 0a30BoM
YPOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYUMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeIoaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOWYMBOIO  pPa3BUTHA  YEJOBEYECTBA: B  PEHIEHHWH  MpoOJemM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3IaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKa, a TAKXKE DKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOU KapTHUHBI MUpa: (pyHIaMEHTaTIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKaHUS XUMUYECKUX pPEAKLUUH, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX M JUCHEPCHBIX CUCTEMax, 00 00X
Hay4HBIX MPUHLIHAINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS



KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX ECTECTBEHHO-HAYUHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C TTO3UIIMHA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOMI M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOIB30BAaHHEM U  TepepaboTKOn
BEIIECTB;

e yrayOJieHWe TPEACTABICHHM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOMMMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKHUX SIBICHHUM, WMEIOIMHUX MECTO B
NpUPOJE, B MPAKTUUECKOU IEATETLHOCTH U MOBCETHEBHOM KU3HU.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX
GyHKUIMNA TETOCTHOM CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs NMPHU U3YYCHUU
npeaMeTa «XUMHS» Ha  yIIyOJIEHHOM  yYpOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE 1IETTU U 3a]]a9H, KaK:

e BOCINHUTAaHHE YOSKIEHHOCTH B T[O3HABAEMOCTH SIBIICHUW MPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 0OJIACTU TEOPETHUECKUX U
MPUKIATHBIX HCCIICIOBAHUNM B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

e pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTCIICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTeM oOyuaronuxcsi, (GopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPA30BAHMUIO KakK
YCIIOBHIO YCHENTHOM MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opMupoBaHME YMEHHMI W HABBIKOB Pa3yMHOTO TMPHUPOJIOIOJIE30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPBhI, TPUOOPETEHUE OMBbITa OOIIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO61Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJeHHOM
YpOBHE CpeaHero obiiero oOpazoBaHus, cocTaBiseTr 272 ydacos: B 10 kimacce —
136 ygaca (4 yaca B Henento), B 11 kiacce — 136 yaca (4 yaca B Hefieunio).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01Ias GopMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmysna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJIMMEpU3anuu U okucieHus. [IpaBuio MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJieKylbl OeH3ona. dusmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytaeie HedTsHBIE Ta3bl. HepTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepaboOTKu HEPTH, UX MPUMEHEHHE B IPOMBIIINIEHHOCTHU U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMs] BEIIECTB M WX MPEBpAIICHUIL:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHapyX)eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [{eiicTBUE 3TaHOIA U METAHOJA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEUICHUS, B3aUMOJICHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIatypa. Ousndeckue cBONCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. IloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U AJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxenue B mpupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PHUpPoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTA B ANbJAETU] HA PACKATIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. ClI0KHBIE A3(DUPBD.

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3auMHoe BIusiHUE Tyl aTOMOB B MOJIeKyJie aHWIMHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKMCIOTE.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN Ol
AMUHOKHWCJIOT: TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA AMHHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. IlepBuuHas, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JCHATypauus OENKOB IMpH HarpeBaHUM, LBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmacTmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OPMyJIbl OPraHHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. Xumudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMTU aTOMOB 3JIEMEHTOB MIEPBOI0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusi. Hacelenubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH M OpPTaHUYECKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIEPATYpPa, AaBJICHUE U KOHLEHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUs BEIIECTB U MX IMPEBpaILCHUIM:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKONW pEaKIMU U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAJIOB (HAa MpUMEpe KUCIOpOoAa, CEpPhI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAopobl. BaxkHeue KUCIOPOACOACPIKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. @u3nyeckrue U XUMUYECKHME CBOWCTBA M NPUMEHEHUE KHCIOPOJA U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceppi(VI). Cepuucras m cepHas KHCIOTBI U HX coid. OCOOCHHOCTH CBOMCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yao0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeaAnHeHui. CTeKI10, €ero NoJay4yeHne, BUbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dieMeHToB. Hatpuii u kamuii: mnomydyeHue, GQU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE IIPOCTBIX BEIIECTB M HMX COEIWHEHUHN.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomathl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndecKre 1 MUHEpaIbHbIe YI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4ecKol XUMUM B 11 Kiacce OCyIIeCTBISIETCA Y€pe3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJlu3, CUHTE3, Kiaccudukalius, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK IHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJCTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHUHN HA VYIJAYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOy4aromMUMHUCA POCCUMCKONW TPaKJAHCKONM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CaMOOTIPE/ICTICHUI0; HAJIMYME MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTH M CIHOCOOHOCTh OOYYalOIIHUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUUYECKOW JEATEIbHOCTH
O0Oy4JaronIMxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHLHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
oOyyJarommxcsi B MpoIecce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlau, BHITTOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydYHOMY HaCJEIuI0
OTE€YECTBCHHON XUMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJibTaT



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHUU U MOCIEIYIOIIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHUs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJIOBOM JIEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUH MPAKTUYECKUX 3aaad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAJIHHOW TpPAaCKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKH II€JIECO00PA3HOTO OTHOIIEHUS K TMPUPOJIE KaK HCTOYHUKY
CYILLIECTBOBAHMS )KM3HHU HA 3EMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pellIeHUs BOIPOCOB PallMOHAIBLHOTO IPUPOI0TIOIb30BAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYyKaromeh
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, KOJIOTHUECKON KYJIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBAThCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH H yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
npeacTaBlieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI U YeIOBeKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOJITHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTEpPUATbLHON KyJNbTYpPbl, B PEIICHUH TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY>KaroIIero Mupa u
MPOUCXOJIANIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K O3HAHUIO, UCCIIE0BATENbCKOM NETEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C )KM3HCHHBIMHU OTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccrHoHaIbHOMI
NEeSATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe MOHSITUS, OTPaKAIOIINUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHbId (DaKT, IPUHINI, THIIO0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U ApYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIH30BaTh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMH
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C MTOCTABJICHHBIMU LIECJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapPaKTEPHBIE MPU3HAKKU TOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PpaccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUI
3HaK (CUMBOJI) DJEMEHTa, XUMHYecKas (OopMyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIBTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUsl MPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3JInYHbIX
METOJIOB [TO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(MOPMALUIO PA3IUYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaLMK, HEOOXOJMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA SA3BIK B KadecTBe CcpeAcTBa Mmpu paboTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HAI'TIATHOCTH.



KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO MJIF COBMECTHO CO CBEPCTHUKAMU TPH BHITIOJTHEHUN
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MpoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHUS TO3UIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IIpe/laraéMblil alroput™M JCHCTBUM mpu
BBIMIOJJHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JeHCTBUN
[0 OCBOEHHIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUIbI EATEILHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
NpOrpaMMe II0 XUMHHM TPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI MO TOJaM
W3YUYCHHUS.

10 KJTIACC
[IpenMeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPAKAIOT:



c(OpPMUPOBAHHOCTh MPEACTABICHUNA: O MECTE€ W 3HAUYEHUU OPraHMYeCKOM
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUIECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YelioBeKa, a TakKe HSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aromMHBIE OpPOWTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyimna, pajaudkai, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reomMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHHUS, JIEXKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aMMHOM BJIUSIHUU aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl | u Il pona);
(dakToJIIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMIAX  XUMHUYECKOTrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEILECTB;



COCTABJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTABJICHHS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI MX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpUBHAIbHBIC Ha3BaHWS JJIA OTACIIBHBIX
IpeCTaBUTENIe OPraHNYeCKUX BEIIeCTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATWICHTJINKONb, (eHOoN, (GOopMambIeTHl, aneTaabIerua, ameToH, MypaBbHHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OPTraHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAsS W WOHHAS CBS3b, G- WM T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapaKTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apPOMAaTHYECKUX YTJICBOAOPOMIOB, CIUPTOB, abICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIWA C WCIOJBb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB IMepepadboOTKH;



c(hOpMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJICHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTD YMEHUS PUMEHSTh OCHOBHBIE omnepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYUHHO-CJIECJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aHUMOCBSI3h XMMUYECKUX 3HAHUM C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEepUaIbHOTO E€IWHCTBA MHpA,
MCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHUPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopMyllaM U ypaBHEHHUSIM XUMHUUYECKUX PEAKIHMK C MUCIOJIb30BaHUEM (HU3UYCCKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHus, TUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadOoTKOU
BEIIECTB, MCMOJIb30BaTh MOJIYUYCHHBIC 3HAHUS JJISI IPUHATHUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3yYEHHUE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3zomacHOro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1€Jb HUCCIAEIOBAHUS, TMPEJACTABIAThH B paziudyHor dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEWCTBUS HA >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas cMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHHUS PUCK-TI0JIb3a;



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JaUTepaTypa, CpelcTBa MaccoBoi nHbopmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYIO MH(OpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ W 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTE€pHAIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUSI M OOIIEN KyJIbTyphl YEJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKUX  3HAHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIIE TIOHATHS — XUMHUYCCKUM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJIEHTHOCTb, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIIECHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAlIMS, CTENEHb JIUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTellb, OKUCIHUTENIb, BOCCTAHOBUTEb, TEIJIOBON 3hdekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHUYECKOM TUCCOLMALMNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTH  XUMHUYECKUX  SIBIICHHI;  COBPEMEHHbIC
MPEACTaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKMX M  KUHETUYECKMX 3aKOHOMEPHOCTSX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JHUCIEPCHBIX CUCTEMAX;
(bakTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU



NESATENIbHOCTH ~ YeNOBeKa, OOIMX  HAay4YHbIX  MNPHUHIMIAX  XUMHYECKOTO
IIPOM3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIl: BBISIBISATH XapaKTEpHBbIC MPHU3HAKUA TMOHITHIA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XHUMHUYECKYI0 CHUMBOJIUKY JIJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe HA3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHUSX, BUJ XMMHUYECKON CBSI3H (KOBAJIEHTHAS,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakluu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOANYECKOr0 3aKoHa /.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPUOIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa, UCHONB3ys  TMOHSATHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm u rpymnmnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKAAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
NOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHII;



cOPMHPOBAHHOCTh yYMEHHUS PACKpPhIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TIOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OalilaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa ITyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUIHUN
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XAMHUYECKUX PEAKIMU C Y4ETOM HX DHEPre€TUUECKHUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunIui Jle [larense);

chOpPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeKAIKE B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pE€HUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIMPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPHU SKCIIEPUMEHTAIBHOM HCCIIE0BAaHUU BEUIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATENLHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBS3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPALUSI»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
pEaKUNM; 3HAYEHUS BOJOPOIAHOIO IMOKAa3aTesl PaCTBOPOB KUCIOT W IIETOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOJIYKTa PEaKIMU; OOBEMHBIX OTHOIIECHUIN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKACHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEACIICHUE
Cpeapl pacTBOPOB BEIIECTB C IOMOMIBIO HWHIWKATOPOB, H3YUYEHUE BIIUSAHUSA
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE



SKCIEPUMEHTANbHBIX 3afad 1o TemaM «Mertame»y u  «Hemeramis»y) ¢
COOJTI0/IeHNEM TIpaBUiI 6€30MacHOTO OOpaIIeHHs ¢ BEIIECTBAMU U J1aO0OpPaTOPHBIM
obopynoBanueM, (HOpMyaupoBaTh II€Jdb HWCCIACAOBAHHS, TIPEICTABIATh B
paznuyHOi dopMe pe3yJbTaThl IKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH HUX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TIOJIb30BaHUS XUMHUYECKOM
mocysIol M j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSIMHA TIO BBIMOJIHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSL HA YKMBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN IMOUCK
XUMHUYECKON nH(pOpMaILNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIIEHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOCHHS OpraHu4ecKuX coenquHeHuit A. M 11 bubmmorexa [JOK
' P P A T https://m.edso0.ru/d69df650
byrneposa
Uroro no pazneny 11
Pa3znen 2. YriaeBoaopoanbl
21 [IpenenbHble yrieBogOpOABI — AJKAHBIL, 5 bubnmnorexka HOK
' LIAKJIOAJKAHbI https://m.eds00.ru/d69df650
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 19 1 bubnuoreka [JOK
' aJIKaIMEHbl, aJTKUHBI https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2. A 12
3 POMATHUECKHE YIIIEBONIOPOEI (aperbi) https://m.edso0.ru/d69df650
94 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 6 bubmuoreka [JOK
' nepepadoTKa https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 r 5 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro no pasneny 48
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Crnuptsl. Genon 13 1 bubmmorexa LOK

https://m.edso0.ru/d69df650
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KapOonunbHble coeAMHEHUS: aabIeTHIbI 1
bu6nuoreka [IOK

3.2 keToHbl. KapOoHoBbIe KuCI0THL. ClI0KHBIC 29 1 https://m.edsoo.ru/d69df650

a¢upsl. XKupbl

bu6nuoreka [IOK

3.3 Yrnesoasl 11 1 https://m.edso0.ru/d69df650

Wroro mo paszneny 53

Pa3znen 4. A3oTcoaepskaniue opranHnyeckue coeJuHeHUust

bubmnoreka IIOK

4.1 AMUHBI. AMUHOKUCIOTHL. benku 15 1 2 ibs://m.edsoo.ru/d69df650

Uroro no pazneny 15

Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIUHEHUSA

bubnnoreka IIOK

51 BricokoMoneKkynsipHbIe COSIMHEHMS 9 1 https://m.edsoo.ru/d69df650

Uroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 6
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

JuaexkTpoHHble (UU(poBbHIE)

Ne o/ Kourpouabusie IIpakruueckue
NPOrpamMMblI Beero odpa3oBaTebHbIE PeCypPChl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuonnueckuit 3aKoH
1.1 u Ilepuoanyeckast cucTeMa XUMHYECKUX 10 bubmmorexa HOK
' pron https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 14 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
1. X 1
3 HMITHECIHIE peariin 30 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmorekxa [IOK
2.1 H 1
CMETAILIET 38 3 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
2.2 M 1 2
CTaLIH 30 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 68
Paszngen 3. Xumus u :Ku3HbL
31 Merto/ibl TO3HAHUS B XUMUU. XUMUS U 10 bubmuorexa [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 4 8
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