Mynununansnoe 610/pKeTHOe 001eo0pa3oBaTenbHOE YUpeKIeHHE
«IIIkoma Ne 65 umenu I'epos Cosetckoro Coroza B.Jl AHapesHOoBa»
ropojckoro okpyra Camapa
(MBOY Illkona Ne 65 r.o. Camapa)

443008,r. Camapa,yn. Horo-Bok3ansnas,n. 19
On.noyrta:so_sdo.school 65@samara.edu.ru,ren.:374-13-22

«PACCMOTPEHO» - «YTBEPXJAIO»

Ha 3acenanuu Merogudeckoro i ',[[Hpel_cffop.‘MBOY [IIxona Ne65

00BEIHHEHAS YIUTENEH
€CTEeCTBEHHO-HAYYHOTO MK
npoTokoa Ne
ot 44T 204r.
[Tpencenarens MO

/Jeitkann B.B./

C=RU, O=MBQY LlWkona

«[TPOBEPEHO» Ne 65 r.0.Camapa,
CN=[emeHTbeBa O_B,
3amecTHTENb JUPEKTOpa E=so sdo.school 65@sa
[ . /E3zunosa C.B./ mara.edu.ru

ra 00bdec41546bf6a64e
_A4.00. 204%. 2024-08-31 20:31:26

PABOYAS ITPOTPAMMA

VYyebHoro npeamera

Xumus (yrioyOienHnii YpoBeHE)

Jns 10-11-x knaccos



MOSACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmMa mo XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay
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BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M e€ Beayulell pomu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O
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XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMupoBaHUEe yYMEHUI W HaBBIKOB PAa3yMHOTO MPHUPOOMOIL30BAHMS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 340 wacos: B 10 kimacce —
170 4aca (5 yacoB B Henento), B 11 kimacce — 170 yaca (5 yacoB B HefieNI0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U (OOMEHHBIN U JIOHOPHO-
aKLENTOpHbIM). TUNBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepuss. Buapl u3omMepuM: CTPYyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpUan3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:
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MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
M3YUYCHHUE €ro CBOMCTB, O3HakomyieHHE ¢ koyuiekiuamu «Hedts» u «¥Yromby, ¢
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

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

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).
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OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudarhdeckux amMuHOB. l[loiyyeHue aHwiMHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJIEHUE C 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
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MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHUS OTMIEJIbHBIX MPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccuduxaiys XuMAYeCKUX peakiuii B HEOPraHWYeCKOM W OpraHWYeCKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3h(HEKTh XUMUYECKUX PEAKITUH.
TepMoxXuMUUYECKrE YpaBHEHHUS.

CKOpOCTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakiu. Katanus u kaTaau3aTopsbl.

OO6paTtuMble U HeOOpaTUMbIEC peaklui. XUMHUeckoe paBHoBecue. KoHncranTta
XAMHUYECKOTO paBHOBeCHUA. DaKTOpbI, BIMSIONIME HA IOJOKEHHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalbHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENM W BOCCTAaHOBUTENW. MeETON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUEe NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eyieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 MHIAWKATOPOB, M3YUYEHUE BIIMSHUA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHUYECKOW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemetayuioB B llepuomndeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yraepona).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIbBHBIE CBOMCTBA. | MAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrOCOObI MOMydeHUs, (QU3UYECKUE H
XAMUYECKUE CBOMCTBA. I amoreHoBoAopobl. BaxHeHine KuCIopoacoepKaiiue

14



COEUHEHHsI rasoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYUYEHUS
rajioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHHIA.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @U3NUECKEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. HaxoxpaeHwme B TpHUPOAE, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyibbumasl. Oxcupn cepsui(1V), okxcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

A3zor. HaxoxneHue B TMpupoje, CHOCOObl MOMy4yeHUus, (U3MYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTPUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOU KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COeAMHEHUN. A30THbBIE YTOOpPEHMS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydyeHHs, (u3nMueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenuuenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
®duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
CoJIu. AKTUBUPOBAHHBIA Yyroib, aacopOuusa. DynnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE U
xumuyeckue cporictBa. Oxcun kpeMuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4YeHUe, BUIBI CTEKIIA.

[Tonmoxenne MetamioB B Ileprnoandeckoil cucTeMe XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JIOYEeK aToMOB MeTauioB. OOrmue
¢u3nueckue cBoricTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmue  CrocoOsl
MOJTYYEHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPIus,
anektpometaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuThl OT
KOPPO3HH.

Oo6mas xapakrepuctrka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX OJJeMeHToB. Hartpuii w kanuii: mnomydeHue, GU3MYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

Oo6mas xapakrepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMUYECKUX BJIEMEHTOB. Maruvii u KalblLMil: mosydeHue, (U3HUYEeCKue u
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XUMHUUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M HUX COECAUHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AIOMUHWN: TTOTy4deHue, GU3NIECKUe U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi  xapakTepucThka MeTawioB moOouHbx mnoarpynn (b-rpymm)
[leproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nUecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u guxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla ¥ €ro COCIWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

@u3nyecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuasl u conu xeneza(ll) u xenesa(lll). [lonydyenune u npuMeHeHue xene3a
Y €r0 CILUIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKa. [IpuMenenune
[IAHKAa U €r0 COeINHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3y4YEHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMu KHUCJIOT U IIEJIOUYEH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«l"amorens», «Cepa U e€ coenuHeHus», «A30T U hochop U UX COCTUHEHUSY,
«MeTasuibl TJIaBHBIX MOATPYIID, «MeTasuibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS UM METOJOJOTUH HAy4YHOTO0 HCCIICIOBAHMUS.
HayuHnble npuHIMIBI OpraHU3aIuii XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CTTOCOOBI TOJYYSHHUSI METAJUIOB H
CIUIaBOB. XMMHUUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpellbl U €ro MOCIEICTBUS.
Ponp xumMuu B o0ecrieueHrH YHEPreTuIeckoil 6€30MacHOCTH.
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XuMHsiT ® 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIUIIUHBI.

XWMHs TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIC 700aBKU. Poib Xumun B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetrnueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIOJb30BaHU TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainsl 1t 25neKTpoHUKU. HaHOTEXHOMNIOTM Y.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BeliecTBa WM 00bEMa ra3oB 10 MU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIHUHM, €CIU OJHO U3
BEILIECTB HMMEET IMpuUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJM W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTa pEaKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmed
HEOpraHW4eCcKoN XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PUKalus, MepuoaudHOCTh, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHpP, MAKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHbD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACANBHBIA ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusm, sKocucTema, ouocdepa, MeTaboan3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKJICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,

PECYPCHI.
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TexHomorus: XuMu4Yeckas IMPOMBINIJICHHOCTb, MCTAJUIYprusi, CTpPOUTCIbHLIC
MaTcpuaJibl, CEJIBbCKOXO3SMCTBECHHOE IMPOU3BOACTBO, IMHUIICBASA ITPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘IeCKaﬂ IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npermapaTroB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, OJJICKTPOHHAA
IMIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;
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UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;
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OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JIEeSITEIbHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAaMMBbI IO XMMHUHM Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE i1 (QOPMUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, NCCIIeIOBaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIC y4eOHbIC NEeWCTBUs (MO3HABaTEIbHbIC, KOMMYHHKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITIETEHIIUU 00y4YarOXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

1) 0a3oBble JIOrHYECKHUE TeHCTBHUA:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTICIbHBIX (PaKTOB 1
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIIHI;

YCTaHaBJIIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XMUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yecKas ¢GopMyna, YypaBHEHHE XHUMHYECKOH
peakuuu — MpU pelIeHUH YYEOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIEC MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

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

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIIEA0BAaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIA/JE€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyJIMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHUIO pa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmaunmeii:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HWH(PopMauuu (Hay4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (OpM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE H
orObope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

23



HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHUBePCAJbHbIE YueOHbIe HeiCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEII0KEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNAaTh C TPE3CHTAIMCH pe3yIbTaTOB ITO3HABATCIBHOW JCSATCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluu yueOHOTo MPoeKTa, U (OPMYJIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM IMPOBEAEHHBIX HMCCIICAOBAHUN MyTEM COTJIACOBAaHUS IO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO IO3HABATEILHYIO
JEeATEIIbHOCTh, OMNpenensis €€ eI W 3aJaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
3¢ (deKTUBHBIN Ccrmoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILIECTBAX M XUMUYECKUX PEAKITUSX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBbI 10 XUMUU HA YTIyOIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreUudUUecKre
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, MHTEPIPETAIMU U TTPEOOPA30BAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHUW B PA3IMYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTyallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUUA TPEAMETHBIE Pe3yJabTaThl MNPEACTABICHBI 10 TroOJaM
M3yYCHUS.

10 KITACC
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[IpeameTHbIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh TPEACTABICHUNA: O MECTE€ W 3HAUYCHUU OpPraHMYECKOn
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECHEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTHYECKOM, SJHEPTeTUUECKON U
NUIIEBO 0€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HOH, MOJEKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENET, (PyHKIUOHATbHAS
rpylma, paaudKal, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuogmueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHS OPTraHUYECKUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrud NpHU XUMHUYECKHX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHYECKHMX pEaKLui, TEPMOJMHAMHYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(baKToJOrMYeCKUe CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAXKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  NPHUHLIUIAX  XUMHYECKOIrO
POM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPHU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COETMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:
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WCITIOJIP30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEJIETHBIX) (hOPMYJT OPTaHUIECKUX
BCIIECTB;

COCTABJISITh YPaBHEHUSI XUMHYECKUX PEAKIMA U PACKPHIBATh UX CYUIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJICTBOM  COCTABJICHHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX NOHHBIX YPaBHCHUIA;

U3rOTaBIMBATh MO MOJIEKYJI OPTaHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJIC)KHOCTh M3yUYECHHBIX
OPTraHMYECKHUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHHUA TI0 CHCTEMaTHYCCKOUN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHUH,
ATUJICHTJIMKONb, (EeHOJ, (QopMalbACTUll, aleTadbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, ATbMUTHHOBAS KUCIIOTHI,
TVIMIWAH, aJaHuH, MaJlbTo3a, (PpyKTO3a, aHWIMH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XWMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- W T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHUSI TPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa mis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa U CTPOCHUSI;

cOPMHPOBAHHOCT,  YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHCHUSMHU
COOTBETCTBYIOIIMX XHMHUYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh, YMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHMA OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYTI aTOMOB B MOJICKYJIaXx;
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c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IlIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€W — NI M3YUYEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
WCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS MO OPTraHWYECKON XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

cOPMHPOBAHHOCTh YMCHHH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMynaM U ypaBHCHHSAM XUMHYECKUX PEAKITUH C MCIOJBb30BaHUEM (HU3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKON
(GbOpMyJIBI BEIIECTBA 1O W3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MIPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATM3UPOBATh M OIEHUBATH
C TIO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKou
BEIIECTB, MCIOIL30BaTh MOJYYCHHBIC 3HAHUS JIJIs1 IPUHATHS TPAMOTHBIX pEIICHUH
po0JIeM B CUTYaINMsIX, CBSI3aHHBIX C XMMUECH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIydeHHEe W HU3YyYEHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOAOPOJOB pPAa3JUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/1lady 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHOro oOpamieHusi ¢ BEHeCTBAMH M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyUpOBaTh IIEb HUCCJEAOBAHMS, TNPEICTABIATH B pa3IuyHON (dopme
pe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh 1 OIEHUBATh X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYJIOBOM NIEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS, OKPYKAIOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;
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OCO3HABATh OIACHOCTh TOKCUYECKOTO JACHUCTBUS HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [IJ1K;

aHaJTM3UPOBaTh 1EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHHUKAX (HaydHas U y9eOHO-HAydHAS
JaUTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(}OpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD» OTPAKaKOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIICYCHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MAaTEPHATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 370pPOBBIO M IPUPOJHOMN

cpene;
BJIaJICHHUE CUCTEMOU XMMHUYECKUX  3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararolINe TOHATHS — XUMHYECKHM DJJIEMEHT, aToM, SJApO aTroma,

U30TOIIbI, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHbBIC OpOUTAIIH, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMS aToMa, TUOpHUAM3alis aTOMHBIX OpOuWTaleld, HOH,
MOJIEKYJIa, BAJEHTHOCTb, OJICKTPOOTPUIATEIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, MWOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUINYECKAsl PpEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XAMHUYECKON PEaKINU, CKOPOCTh XUMUYECKON pEeaKIMU, XUMUUECKOE PaBHOBECHUC;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJIUTHUYECKOM TUCCOUUALNM, TNEPUOIUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpPAIICHUS] SHEPTUM MPU XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABJIEHUS O MEXaHU3Max XUMHYECKHUX
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peakuuii, TEpPMOAMHAMMYECKMX W  KHUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIEPCHBIX CUCTEMAX;
dakToNOTUYECKUEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJYYEHHWH U OE30MacHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUYECKON
NEATEIIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBSA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XMMHMUECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3M (KOBAJIEHTHAs,
WOHHAs, METaJuInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEILECTBA;

C(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKHUE PEAKIMU 10 PA3JINYHBIM IPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTETIEHEH OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aropa M
JPYTHUE); CaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOJNUECKOro 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEePBOr0O—4ETBEPTOTO MEPHOIOB
Ileppnognueckonn  cucremsl  JI.MI.  MenneneeBa,  HUCHOJNB3ysS  MOHATHUSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOJYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JIEKTPOHHBIX 000JI0YEK;
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chOPMHPOBAHHOCTh YMEHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJy HEOPTaHMYECKMMHU BEIIECTBAMHU C
MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;

cOPMHPOBAHHOCTh, yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ITUX PEAKIUH; PEaKIuii MOHHOTO OOMEHa IMyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YPAaBHEHHWM;  PEAKIMWA  THUAPOJIN3d;  PEaKUHMU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM UX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMMHYECKOW pEAaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3zaeicTBui (mpuniun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKUE pPEaKIIHH,
JIeKAIUE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHUCIIOTHI, aMMHAaKa,
oOlllMe HayyHble MPUHIUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7I€CO000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MpUPOABl — HAOMIOAEHUE, H3MEpPEHUE, MOJIeIUPOBaHUE,
HKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XMMHYECKUX SIBIICHUN, HMMEIOIMX MECTO B MPHUPOJIE,
MPAKTUYECKOM JECATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUI «MaccoBas JOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPAIUs,;
Macchl BEIIECTBA WJIM 00BhEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
ui 00bEMY OHOTO W3 YYaCTBYIONIUX B PEAKIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT W IIETOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMAIiMU;, Macchl (00bEéMa, KOJMYECTBa BEIECTBA)
MPOAYKTA PEAKIIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JAaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKinu;,; OOBEMHBIX OTHOIICHHUM
rasos;
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c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (IIPOBEACHHME  pEeaKkuMid  HOHHOro  OOMEHa,
NOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO WHAMKATOPOB, W3yYECHHE BIIMSHMUSI
pa3aMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEakUuu, peLIeHHE
DKCIIEPUMEHTAJIbHBIX 3afad no Ttemam «Metamey u  «Hemerammsy) ¢
cOOJII0IEHNEM TpaBUil 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opynoBaHueM, (QOpMyJUpOBaTh L€lb HCCIEAOBAaHUS, NPEACTaBIATh B
pas3nuuHOil (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyod W JabopaTOpHBIM O00OpyAOBaHWEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro IMOBEACHUS B OBITY U TPYHOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYKAOLIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHS €€ yCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOT0 JEHCTBUSA HA UBBIE OPTaHU3MBbI ONPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHUMas cMbIci rokaszaTess [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(pOpMaIUIO, IepepadbaTbiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YyUeOHOM 3aauei.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
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Kourposbubie IIpakTHyeckue
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' aJIKaIUEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHbl) 12
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Hroro o paznueny 62
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 20 1
KapOoHumnbpHbIe COeTUHEHUS: allbIETUIBI U
3.2 P 8 ACTHA 10 1

KCTOHBI
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3.3 . Kap6oHOBBIEC KHCTIOTHI. 15

3.4 CnoxxHbie 3(UpHI.

3.5 Kupst

3.6 YrineBoabl 13
Hroro mo pazneny 63
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coeuHeHust

4.1 AMUHBI. 10

4.2 AMHWHOKHUCIIOTHI. 10

4.3 benku 5
Htoro no pazneny 25
Pa3zgea S. BbicokoMoJIeKy/JIsIpHbIE COeIMHEHUS

5.1 ‘ BBICOKOMOEKYJIIIPHBIE COEUHEHMS 6

5.6 ‘ 3akperuieHue 4
Hroro no pazneny 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 15
anemenToB . 1. Menaeneera
Crpoenue Bemiectsa. MHoroo6pasue
1.2 14 1
BEIIECTB
1.3 JlucniepcHbIe CUCTEMBI M PaCTBOPBI 12
1.4 XUMHUECKUE PEAKIHU 15 3
1.5 XUMUYECKUE pEaKLIUU B PaCTBOPAX 15
OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
1.6 13 1
TIPOIIECCHI
Hroro no paszneny 84
Paznen 2. Heoprannueckasi xumust
2.1 Hemerannbl 40 1
2.2 Merannbl 33 2
Hroro mo pasaeny I

Paznen 3. XumMus U ;KN3HL

31 MeTtoapl MO3HAHUS B XUMHAU. XUMHUS U

KHN3Hb
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoxka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

IIpenmeTt u 3HaYeHUE OPraHUYECKON
XHMHH, TIPEJICTABIEHHUE O MHOTOOOpa3uu
OpPraHUYECKUX COCIMHEHHUN

DJIEKTPOHHOE CTPOCHHE aTOMa yIiepoa
(ocHOBHOE M BO30YXIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMHUYecKasi CBsI3b B OPraHMYECKHUX
coeuHEHUsX. MexXaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenuHenuit A. M. bytneposa

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

3¢ (HeKTH B MOJIEKYJIaX OPraHuYeCKUX
COEMHEHUI

[IpencraBnenue o KIaccuPUKANA U
cucrematrueckas Homernkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH

Cucremarusanus U 0000IEHUE 3HAHUN 1O
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TEMEC

10

11

AJIKaHBI: TOMOJIOTHUECKHH psiJI, 001Ias
dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxosxieHne aqkaHoB B IPUPOJIE.

CriocoOsbl MMOJIYy4YCHUA U IPUMCHCHUC
aJIKaHOB

12

[uknoankansl: obmast popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB, CITOCOOBI
MIOJTYYCHHUS U IPUMCHEHUE

13

Pemenne pacu€THbIX 3a1a4 HA
ornpeziesieHue MOJIEKYJIIpHOU (popMyIIbl
OpPraHUYECKOI0 BEIIECTBA I10 MACCOBBIM
JIOJIAM aTOMOB 3JIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpPaHC-U30MEpUs
AJIKEHOB

15

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CriocoObI mosTyueHus 1 IpUMEHEHNE
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AJIKCHOB

[TpakTuueckas padora Ne 1 mo teme

17 "TlosrydyeHune 3TUIIEHA U U3YYEHHE €r0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 ompeieJICHUE MOJICKYJIAPHON (OPMYJIBI
OpPraHUYECKOI0 BEILECTBA
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIUPOBaHHbIE, KyMYJIMPOBaHHbIE.
OCOoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHHUSI

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CriocoObl nostyueHus 1 NpUMEHEHNe
AIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 bopmyna, HOMEHKIATypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢du3nueckre CBOUCTBA

23 XUMHYECKUE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiuu Ha TPOUHYIO CBA3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemenue 3agayu: pacdy€Tsl 0 ypaBHEHUIO
XUMUYECKON PEaKUn

97 Cucremaru3zaius 1 0000IIeHHE 3HAHUH 110
TeMe

28 ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast
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dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOTyoJa, UX (PU3UYECKHE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XUMHUYECKUE CBOICTBA apEHOB: PEaKIH

30 MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
OeH3oa

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
cTHpoOJa
Pemenne pac4y€THbIX 3a1a4 HA

32 orpezieNieHue MOJIEKYJIIpHOU (PopMyIIbl
OpPraHMYeCKOro BeleCTBa

33 CrniocoObl 1osty4eHus U IpUMeHEHUe
apeHoB

34 ['eneTnueckas cBSI3b MEXAY pa3IMuHbIMU
KJIaccaMH yTJIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSIM XUMHUYECKHX

35 peakuuii. CucremaTusanus u 06001eHe
3HaHUH 110 TEME

36 [Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
rassl

37 KamMeHnHbIit yroib U IpoIyKTHl €ro
nepepadoTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoOTKU

HeTH
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39

I'enernueckas cBI3b MCKAY Pa3sIMYHbIMU

KJlacCaMH yIJI€BOJOPOJ0B

40

41

42

l"anoreHonpon3BOIHBIE YTIIEBOOPOIOB:
AIIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMeIIeHus TaloreHa

JleWicTBue 1miemouei Ha
rajoreHnpou3BoAHbIe. B3anmopeicTeue

JUraJJorcHaJJKkaHOB C MarHu€M U IMHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUH 110

pazneny "YrieBogopoas”

43

KonTtponpsHast pabora o Teme
"VYrneBonopozs"

44

[TpenenbHble OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psJl, oOmias hopmyra,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccupuxamus,
¢buznyeckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nosTyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIUPTOB

47

[TpocThie a3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

48

49

MHoroaroMHBIe CIIMPTHIL: OSTUJIICHTJIUKOJIb U
TIIULECPHUH, UX (1)I/ISI/II-IGCKI/IC U XUMHUYECKHUEC

CBOWCTBA

CriocoObI osTyueHus 1 IpUMEHEHNE
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MHOI'0OAaTOMHBIX CITMPTOB

@DeHOo: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE

50 .
cBoiicTBa. ToKCHYHOCTH eHoa

51 Xumudeckue cBoicTBa (heHoma

59 Crioco0bI osryueHus 1 IpUMEHEHNE
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Cruptsl U peHonbI"

54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOM rPyIIIBL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMyia,
U30MEepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

57 Peakiiuu okucieHus 1 KauecTBEHHbIE
PEaKIMU AJIbJETUA0B U KETOHOB

58 Cnioco0bl ToTyuYeHus ajabAeTUI0B U
KETOHOB
OaHOOCHOBHBIE MpeieNibHbIE KApOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYT

60 N3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA

61 XUMHUECKUE CBOMCTBA MPEETbHBIX
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OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

62

63

64

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCc0oOCHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnoT. [IpencraBurenu BICIINX
KapOOHOBBIX KHUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCIIOT

65

CriocoObI moTyueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnoxHnble 3(pUpBI: TOMOJIOTUYECKHN PAI,
obmas popmyia, nsomepus u
HOMEHKJIaTypa

dusnueckue U XUMUYECKHEe CBOMCTBA
3¢upoB

Pemenne pac4€THBIX 3a1a4: 10 YPABHEHUIO
XUMHUYECKON peakiuy, Ha ONpeeTeHue
MOJIEKYJISIPHOHN OPMYITBI OPTaHHYECKOTO
BEIIIeCTBA

69

[TpaxTrueckast paborta Ne 3. Pemenue

HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe

HK n
apOoHOBBIE KUCIOTHI. C10kKHBIE 3(UpPBHI

70

71

Kupsl: ctpoenue, pusndeckue u
XUMUYECKHE CBOUCTBA (TUAPOITU3)

OcoOeHHOCTH CBOWCTB JKUPOB,
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COJIepXKaIINX OCTAaTKU HEMPEeAeIbHBIX
YKUPHBIX KUCHOT. JKupsl B mpupoje

MpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEACTBAX
(CMC)
['eHeTHuecKas CBS3b YIIIEBOJOPOJIOB U

73 KHCIIOPOJICOICPIKANTUX OPTraHMIESCKUX
BEIIIECTB

74 Pacuérel o ypaBHECHHSM XUMUYECKUX
peakui

75 Cucremaru3zaus u 0000IIeHNE 3HAHUH 110
TeMe
OO0m1as XxapakTepruCTUKa YTIEBOIOB U

76 KJIacCU(UKalus yrieBoJoB (MOHO-, TU- U
MOJIMCaXapuabl)

77 MoHocaxapuabl: pU3NUECKue CBONCTBA U
HaXOXKJEHHE B IIPUPO/IE

78 [TpumMeHeHwe TIIOKO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIIbHOCTH OpraHu3mMa
Jucaxapuabl: caxaposa, MajlbT03a U

79 nakTo3a. HaxoxaeHue B mpupoie u
pPUMEHEHHE JUCaXapH]IOB
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKY I,

80 du3HYeCKre M XUMUIECKHE CBOMCTRA,
pUMEHEHHE

81 [Tonsatue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacdeTHbBIX 3a7a49 Ha
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OIpe/ieNIEHUE JI0JIM BBIXOJa IMPOyKTa
peaKuu OT TEOPETUYECKU BO3ZMOXKHOTO

Cucremarusanus U 0000IEHUE 3HAHUN 1O

83
pazzaeny
KoHnTtponbHas pabota 1o teme

84 "Kucnopoacoaepkaiiue opraHu4ecKue
coenuueHus"
AMUHBI: KTacCH(pUKAIKS, CTPOCHUE

85 MoJIeKy1, o01as ¢popmyna, u3oMepus,
HOMEHKJIaTypa U GU3NYECKUE CBOWCTBA

86 XUMHUYECKHE CBOMCTBA A (paTHIecKux
aMUHOB

87 AHWIIMH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH
XUMHUYECKHX CBOWCTB aHUJIMHA

88 CriocoObI nostyueHus 1 IpUMEHEHNe
anudaTUueCcKuX aMHUHOB
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U

89 nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTaenpHBIC TPEICTABUTENH Ol
AMUHOKHCIIOT
XuMHYecKre CBOMCTBA aMUHOKHUCIIOT, UX

90 OMOJIOTUYECKOe 3HAYCHHE aMUHOKHUCIIOT.
CHHTE3 ¥ THIPOIU3 TIENTH]IOB

01 Benku kak mpupoIHBIE TOTUMEPHL;
CTPYKTYpbI O€IKOB

92 XHUMHYECKUE CBONCTBA OEITKOB

93 A3oTcoaepKalne reTeporuKINIeCKe

COCAMHCHUS. HYKJ'IGI/IHOBBIG KHCJIOTHI:
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COCTaB, CTPOCHHUC U Ouosoruueckas POJib

94

95

96

97

[TpakTuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"A30TcoiepKaliie OpraHu4ecKue
coeuHeHus"

[TpakTuueckas padota Ne 5. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Pacrio3zHaBaHuEe OPraHUYECKUX
coeqrueHuin"

KoHTpoinbHas pabota 1o Teme
"A30TcoAepKalle OpraHuueCcKue
coenuueHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJIAPHBIX COE€IUHECHUH U
METObI UX CUHTC3a —IIOJIMMCPU3alUI U
MNOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
MJIacTHKa

99

100

101

DnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHEC KayUyKH. Pe3una

Bomnoxkna: HAaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepBI CII€IUaJIbHOI'O
Ha3HAa4YCHUA

[IpakTuueckas padora Ne 6. Perenue
HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacno3HaBaHue IJIACTMAacC U BOJIOKOH"

102

O00011eHNe U CUCTEMATU3ALIS
W3YYCHHOTO MaTepraa 1o TeMe

45



"BbICOKOMOJIEKYJISIPHBIE COSMHEHMS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoabusie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemenT. M30Torbl
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHUCIIA
3 Knaccudukanus XuMu4eckux 3JeMeHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opouTanIM
ONeKTpOHHbIE KOH(UTYpAIIN AaTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 2
COCTOSTHUU
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 CUCTEMA XMMHUYECKHX 3yieMeHTOoB /[[. 1. 9
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
3 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 5
MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U
nepuoaam
9 CucremaTtu3zaiys u 0000IICHHE 3HAHUN IO 1
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TEMEC

10

11

12

Bunnl xumnueckou ¢Bsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKyJIspHbIE
B3aUMOJICUCTBUS

BaneHTHOCTE U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THmbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

14

15

16

[IoHATHE O TMCIIEPCHBIX CHCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAX
VlcTUHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

CriocoOb! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4u ¢ HCnoab30BaHUEM ITOHATHIA
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna',
"MossipHas KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BELIECTB
Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TEME
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20

21

22

KontponsHas pabora no temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
aneMmeHnToB JI. 1. Menpneneesa", "Crpoenne
BelecTBa. MHOrooOpasue BemniecTn"

Knaccudukanus XUMHYECKUX pPEeaKInii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMHUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEeBPAICHUS SHEPTUU TTPU
XAMUYECKAX PEAKIUAX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus o ypaBHEHHUSIM XUMHYECKUX
peaKkui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMHUYECKOH pEaKlnH, €€
3aBHCUMOCTB OT Pa3INUHBIX (PAKTOPOB.
Karanus u xaTanmusaropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINHN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTHdeckas aucconnanusi. CuiabHbIe

u ciadbie AeKTpoauThl. CTeneHb
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JUucconruanu

HNonnoe npounsseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansrit mokazarens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, mpotekaronue B
pacTBOpax AJIEKTPOIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMHYEeCKHE peakllui B PaCTBOPax
3JIEKTPOJIUTOB"
OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHe#mme OKUCIUTEN! U
BOCCTAaHOBUTEIHN

34 MeTto/1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

38 CucreMmarusanus 1 0000IeHNE 3HAHUHN 110
teMe "XuMuyeckue peakuuu”

39 KonTtponbHas pabora o Teme "Xumuueckue
peakun"
[Tonoxenue Hemeramios B [lepuoanueckoi

40 cucTeMe XMMu4eckux 3nementos /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue CBONCTBA HEMETAIIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMepe
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KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

Bogopon: nonyuenue, pusndeckue u

42 XMMHYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaX0XAEHNUE B IPUPOJIE, CIIOCOOBI

43 noJtydeHus1, GU3NIECKUEe U XUMHUIECCKUE
CBOMCTBa
l'anorenoBonopoasl. Baxuerimme

44 KHUCIIOPOJICOIEPIKALINE COSAMHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI

45 IIOJIy4eHus rajioreHoB. [Ipumenenne
rajoreHoOB U UX COCIMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Tanorensr"
Kucnopon: naboparopHsie u

47 MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHS,
du3nyeckre U XuMuyeckre cBoicTBa. O30H.
[IpumeneHne KuCIOpoaa U 030Ha

48 OKcubl ¥ NEPOKCUABI

49 Pemenue 3a1a4 pa3TuIHBIX THIIOB
Cepa: HaXOXKJIEHUE B MPUPOJIE, CITOCOOBI

50 NOJy4YeHUs, GPU3NUECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBoaopo, CyIbpuasl

59 Kucnopoacoaep:xaiiue COeTUHEHHS CEPBI.

Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI
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[IpakTuueckas padora Ne 5. Pemenue

53 SKCIIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"
A3OT: HaX0XKJIEHHE B IPUPOJE, CIIOCOOBI

o4 NOJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHEHHs a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHue a30Ta U €ro COeTUHEHUI.
A3oTHBIE y100peHus
docdop: HAXOKAEHUE B IPUPOJIE, CIOCOOBI

S7 NOJy4YeHUs, PU3NIECKUE U XUMHYECKHE
cBorictBa. Dochuas u pochun

58 Oxkcuasl hochopa, pocdopcoaepxaniie
kucaoTbl. Comu pochOopHON KUCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAUHEHHUH.
®dochopubie y1oOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 OKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T u
docdop u ux coeguHenus"
VYriepoa: Hax0XJIeHUE B IPUPOJIE,

61 aJIIOTPOIHbIE MOAUUKALUY; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yriepona(ll), oxkeun yriaepona(1V),
yroJIbHast KUCJI0Ta U €€ COJIU

63 Pemienue 3a1au pa3auyHbIX TUIOB

64 Kpemuuii: HaxoxeHre B IPUPOAE, CIIOCOOBI

MOJIy4YCHMUH, (1)I/ISI/I‘I€CKI/IC U XUMHYECKHEC
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CBOMCTBA

Oxkcua kpemaus(1V), kpeMHHEBasE KHCIIOTA,

65
CUJIMKAThI

66 [IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.
Crekiio0, €ro noyiy4eHue, BUbl CTEKIIa

67 Pemenue 3a1ay pa3nuyHbIX TUIIOB

68 CucremaTtu3zanus U 0000IIeHHE 3HAHUN IO
teme "Hemeramibr"

69 KonTpoapHas padora o teme "Hemeramisr"

20 AHanu3 pe3yabTaToB KOHTPOJIBHOHN paboTHI,
KOPPEKIHsI OMUO0K
[Tonoxxenue metamios B [leproaunueckoit

7 CUCTEME XMMHYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS IJEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[TprMeHeHne MeTaIoB B OBITY U TEXHUKE

73 CmuiaBsl MeTasuioB. Kopposust Metasmios

74 Pemenue 3a1a4 pa3nuvyHBIX TUTIOB
DIIEKTPOXUMUYECKUHN Pl HAIPSKEHUM

75 MeTaiioB. O61mue crnocoObl MOMyUeHus
METAJIJIOB
O61as xapakrepucTuka MeramioB |A-
rpynnsl [lepuoandeckoi cucTemMbl

76 XUMHYECKHX AieMeHTOB. Hatpuii n xanuii:

MOJIyUCHHUC, (1)I/ISI/II—IGCKI/IC U XUMHYECKHE
CBOﬁCTBa, MMPUMCHCHHUC IMMPOCTHIX BEIICCTB U
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UX COeIUHEHUN

77

O6mas xapakrepuctuka metayuioB |A-
rpymnsl Ilepruoanueckoi cucteMsl
XMMHYECKHUX JIEMEHTOB. Maruuii u
KaJbIUi: OTy4YeHue, GU3ndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHECHHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN

78

79

JK€ctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTIOMUHMI: IMOJIy4CHHEC, (bHSH‘ICCKI/Ie u
XUMHNYCCKUC CBOﬁCTBa, IIPUMCHCHHEC

80

AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCUA aTFOMUHUS,
TUAPOKCOKOMILIEKCHI AIFOMUHUSA, UX
IIPUMEHEHNE

81

82

83

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[Tpaktuyeckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"MeTaJisl IIaBHBIX OArpynn”

OO0m1as XxapakTepucTUKa METAIIOB
no6ouHbIx noAarpymnn (b-rpymm)
[lepronnyeckoit cucTeMbl XUMHUECKUX
HIIEMEHTOB

84

DuU3NYECKUE U XMMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHNM, UX IPUMEHEHNE

85

86

Baxueiire coenMHEHNs] MapraHia.
[TepmanranaT kajiusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

dusnueckre U XUMHUUECKHE CBOMCTBA JKeje3a
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u ero coenuHeHun. [lomydenue u
IIPUMEHEHHUE CIUIaBOB XKelle3a

dusuyeckue U XUMUYECKUE CBOMCTBA MeIU U

87 €€ COCIMHEHUH, UX IPUMEHECHHE
OuznyecKkue U XUMUYECKHE CBONCTBA IIMHKA

88 Y €ro COCIMHCHHUH, NX TPUMEHEHHE.
"M IpOKCOKOMITIIEKCHI IIUHKA
[TpakTuueckast paborta Ne 8. Pemenue

89 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"MeTaiibsl TOOOYHBIX MOATPYI"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

01 O06o0011eHre U cHCTeMaTU3alks U3YYeHHOTO
Marepuaiia mno treme "Metamib"

92 Kontponbnas padota nmo teme "Mertanbr"

93 AHanm3 pe3yJbTaToOB KOHTPOJIBbHON paboTHI,
KOPPEKLHsI OIIHOO0K
Ponb xumun B o0ecrieueHuu yCTOMYUBOTO

94 pa3ButTus yenosedecTa. [lonarue o
HAYYHBIX METOJ[aX UCCIICIOBAaHHS BEIIECTB
HaydHbIe IPUHITUITBI OpTaHU3AIHH

95 XUMHUYECKOTO MPOU3BO/ICTBA.
[IpompInieHHBIE CIOCOOBI TOMYYEHUS
BaXHEHIIINX BEIIECTB

96 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH
Cpenbl ¥ €T0 TOCIICICTBUS

97 XuMHS ¥ 30pPOBbE YEITOBEKA.

JlexapcTBeHHBIE CpecTBa
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Xumus nuim. Poiab xuMuu B o0ecrieueHuu

98 . 1
MUIIEBON O€30MaCHOCTH

99 KocMmernueckue u nap@roMepHbIE CpeICcTBa. 1
BbeiToBas xumus
XuMus B CTPOUTENBCTBE. Baxkueiime

100 CTPOUTEIIbHBIE U KOHCTPYKITHOHHBIC 1
MaTepuabl

101 XUMHUS B CEIbCKOM XO3SIICTBeE. 1
Opranuyeckue U MUHEpaJbHbIE YA00peHus

102 CucremaTtu3zaius 1 0000IICHHE 3HAHUN 110 5
TeMe

OBIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., Octpoymos WU.I'., Cnagkos C.A.,
JIéskun A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienuey
Xumus 10 knace yrimyoneHusiii ypoBeHb yueouuk/O.C.I'abpuensn, U.I'.

Octpoymos, C.1O. [Tonomapes - Mocksa, u3zz. "Ipoda"

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Bapuantel EI'D ot ®UIIN

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

POIII
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