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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM ctangapre COO, c¢ yuérom KoHmenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepneparuu Ha niepuoa 10 2025 roga» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, peanmzyeMoe B YCIOBUAX JIuDPEepeHIIMPOBAHHOTO,
npoduibHOrO O0Oy4YeHUs, TMPU3BAHO OOecHeuuTh 0011e00pa30BaTeIbHYI0 U
OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM W3 NPHUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» MOIydaeT
NOoApOOHYI0O  HHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAlOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, coaep KaHus,
pe3yJabTaToB OOy4YEHUsS M TPEOOBAaHUU K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecreynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOIUXCS CPEACTBAMU TMIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuasia, KOJIMYECTBEHHBIX U KAaYECTBEHHBIX €r0
XapaKTepUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtalim B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHUE, 00513aTebHOE
JUISL W3Y4YEHUsT B paMKax OTACNbHBIX MPOPUICH, NpeaycMaTpUBaET
pacrpenelieHue W CTPYKTYpUPOBaHUE €ro Mo KiaaccaM, OCHOBHBIM
CoJIep KaTelIbHBIM JIMHUSM/pa3ienam Kypca;



e HaéT MPUMEpPHOE pacHpeesieHne y4yeOHOro BpPEMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAaET METOJMYECKYI0 MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl NpeMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpEIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX  JACHCTBHII  0O0ydaromerocs IO OCBOCHHUIO
CoJIep KaHus IpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHus. 3a TmpeaeilaMd yCTAaHOBJICHHOW MPOTrpaMMONl 10  XUMHUH
o0s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeamMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpasi IOJKHA OMNpPENEHAThCS B COOTBETCTBUM C HANPaBJIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHOenryaiabHbIMH mnosiokeHusmMu PIOC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYE€HHUSI Ha YpPOBHE CpeIHEro oOlero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHS HAlpaBlIeH Ha PeaJU3aLUIo
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYecKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUITh
oOyueHusi, B TOM YHCJIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 NOMYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopasoanus. Hapsmay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TAaKKE€ Ha pEIHIeHHe 3ajay
BOCIIUTAHUSI U COLIMAIIBHOTO Pa3BUTHs OOydarolmmxcs, Ha (OPMHUPOBAHUE y HHX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHHI pallMOHANU3alMU y4eOHOTO Tpyla U
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIIMINX MEKIUCIUTIIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocraBnstomumMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHUS
ABJIIOTCSL  YIUIyOJN€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu MOIX0I0B K OTOOPY M CTPYKTYPHOM
OpraHu3allid COJIEPKAHUS 3THUX KypCOB B MPOrpaMMme IO XUMHU 32 OCHOBY



npunatel nosoxkeHuss ®I'OC COO o paznuumsx 06a30BOro M yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs TpeaMera. JTa cUCTeMa
3HAHUM TMOJy4YaeT ONpeNeEHHOE TEOPETHUECKOE JIOMOJHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MNpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX WX COCJWHEHUU Ha OCHOBE PACHIMPEHHUs U yriayOJeHus
IPEACTABICHU O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
INPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuku. W3ydenme mnepuommueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XHMHMYECKHUX  DJIEMEHTOB Oasupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUUECKUX U3MEHEHUH MpHu €€ 00pa30BaHuU U
pa3pylIeHUH, a TaKKe C TOUYKH 3pEHUs MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JOMoJHsAeTcss  (OpMHpOBAaHMEM  IpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IIpOLeccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMHUU IMPH PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMaHUE BOIPocaM 00 3IEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHWe HMEET TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIrayOJE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONMPEAENEHHOro npoduis (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUM K oOmeil cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJIEpKaHUM TpEeaMeTa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro npodusis 60bIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeJMeTa B JAaHHOM Cllyyae akleHT Oyner cjelaH Ha OOILIHOCTb
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBl COXpPaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IMPEACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM TMpeAMeTa g KJIAaCCOB XUMHUKO-
Ononornyeckoro nmpoduiist OONbIINKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumusa. B 3TOoM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
OOCTOSITENIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKOM CHCTEMBbI, B COCTaB KOTOpPOW BXOJST, K NPUMEPY, TaKHe
CTPYKTYpPHBbIE€ KOMIIOHEHTbBI, KaK JHUOUAbL, OCJIKH, YrIeBOAbl, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBe M CBOMCTBAX NPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM IJIsl W3Yy4EeHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.



B mnane ¢opMmupoBaHHs OCHOB HAaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJOB MTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM M3y4eHHE NpeaMera «XUMHUs» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YEOHBIMH MpeaMETaMH, BXOJSAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble NpenMeTv», «MaTemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydenun ydyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpeAHero obimiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3a7jauell MepBOCTEIICHHON 3HAYMMOCTU SIBJSIETCST (DOPMUPOBAHHE OCHOB
HAyKM XHMHU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHUA, MPAKTHUECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbl. Pemenue
TOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IIpEAMETa MPeIoaaraet
pean3aluIo TAKUX LIEJIEH, KaK:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayuled pomu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPIeTUYECKON M MUIIEBON 0€30IacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3/JaHUHM HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHHUKOB YHEPTUH, B
00eCreYeHNN palMOHAJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOTHOM Cpee;

e OCBOCHHME CHUCTEMbl 3HAaHMH, JIEKANMX B OCHOBE XUMHYECKOU
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUH XMMHUHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOEGHMHM BEIECTBA HA PAa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJWHAMHYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMHUYECKUX pPEAKLUUH, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 00IuX
HAy4YHBIX MPUHLXAINIAX XUMUYECKOT0 POU3BOJICTBA;

e (opmupoBaHHe y o0yJarommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN M1 OObSICHEHUs
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHWMUH, JUJIsl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XUMHUEHN, TPOTrHO3UPOBAHMS,
aHaJIM3a U OLIEHKH C MO3UIMI KOJIOTUUECKON 0€30MaCHOCTH IIOCIIEICTBUNA
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIBHOCTH YeJIOBEKa, CBA3AHHOW C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJb30BAHMEM U  MepepabOTKON
BEIECTB;

e yriyOJIeHHE TPEACTaBICHUH O  HAyYHBIX  METOAAX  IO3HaHUA,
HEOOXOJUMBIX Jii MPUOOPETeHHSs YMEHUN OpPHUEHTUPOBATHCA B MHUPE
BEUIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOLUIUX MECTO B
IPUPOAE, B MPAKTUYECKON IEATEIbHOCTH U MIOBCEIHEBHOM KU3HH.



B mnnaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMbl CPEIHEro oOuiero o0pa3oBaHUs NMpPU U3YYEHUU
npeaMera «XuMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAaKUE LT U 33]]a4H, KaK:

BOCTIIUTaHHE YyOEXKJAEHHOCTH B II03HABAEMOCTH SIBICHUU TPUPOIBI,
YBOXEGHHS K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKUX H
NPUKJIATHBIX HWCCIEAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKU;

pa3BUTHE MOTHBAMM K OOYYEHHUIO W I[IO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYeTIOBEYECKUX IICHHOCTEH;

pa3BUTHE TIO3HABATEIEHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTeW oOydJaronuxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOILICHUS K CaMOOOpa30BaHHMIO W HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHEIIHOW MpodecCHOoHaIbHON 1 00IIeCTBEHHOH ACSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBBIO M MOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dopMHupoBaHHE YMEHHI M HABBIKOB Pa3yMHOTO IPHPOJIONONIb30BaHUS,
pa3BUTHE SKOJIOTUYECKON KYJIBTYphI, IPUOOpPETEHUE OMbITa OOIECTBEHHO-
MIOJIE3HON IKOJIOTHUECKOU JeSITeTbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JIA U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HefIeNI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3AMA AaTOMHBIX OpOUTasei
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOHM CBs3M (OOMEHHBIN M JOHOPHO-
aKLENTOPHbINM). TUIBl MNEPEeKpbIBAHHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexTpodue.

Teopuss crTpoeHnss opraHndeckux coeauHenni A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykrypHble (QOpMyJbl pPA3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpalllEéHHasd,
ckenetHas. M3omepus. Buuabl u3zomepuu: CTPyKTypHas, HNPOCTPaHCTBEHHAS.
OnexTpoHHbIE YP(PEKTHI B MOJIEKYJaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIH
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KilaccUpUKALMK OpraHnyeckux BeniecTB. lloHatne o
¢bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHennid (IUPAC) m TpuBmandbHbBIC Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHUX BEUIECTB M MaTepualaMu Ha HX
OCHOBE, OMNBITHI II0 MPEBPALECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUHM
(naBneHue, OOYTIMBAaHME W TOPEHHE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Anxanbl. ['omonorndeckuil psij aqkaHoB, obmas GopMyna, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
QJIKAHOB.

XYWMHUYECKHE CBOICTBA QJKAaHOB: pEakUUUd 3aMElIeHUs, H30MEpHU3aluHu,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PeaKINi paguKaTIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYeHUs] U IPUMEHEHHE aTKaHOB.



[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XMMMUYECKHX CBOICTB MalbIX (LMKIONPONAaH, LMKIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTAaH, LMUKJIOIeKCaH) LUKIOAJKaHOB. CrocoObl MOIMy4YEeHUs U
IIPUMEHEHNE [UKIIOAIKAaHOB.

Anxensl. ['oMmonornyeckuil psaj ajJkeHoB, o0mmias (Gopmysa, HOMEHKIATYpA.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYT alKeHOB, SP°-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHHS, 3aMEIIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3M, INOJMMEpU3auuu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHbBIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaauensl. Knaccudukaius aakaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anysi aTOMHBIX opOuTanell yriepona. Pu3nyeckue CBOMCTBA AJKUHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUMM  NPUCOCIUMHEHHUs,  JUMEpU3aluud U
TpUMEPHU3ALMHU, OKUCIIEHUs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PAIUKAJIOB, KapOOKCUIBHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposna. CriocoObl NOTyYEHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHblil yrojib U NpoAyKThl €ro nepepadorku. CnocoOsl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXIY PA3TMUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHS] TaJlOTéHa Ha TUAPOKCOrpyNIy, HUTPOrpylIy, LHaHOIPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pacTBopa mi€noun. B3auMozaeicTBuE OUTaJION€HAIKAHOB C MarHMEM MU LUHKOM.
[TonsiTne 0 METANIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue



TaJIOTEHNIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3E
OpTraHUYECKUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPALLICHUIL:
u3ydeHue (GU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebOpa(l)), kadecTBeHHOe OOHapYKEHHE
yriiepoga ¥ BOAOPOAA B OPraHWYECKUX BEIIECTBAX, IOJYYEHHE JTWIECHA U
U3y4YEHUE €ro CBOMCTB, O3HaKomiieHHE ¢ KoyekuusMu «HepTs» u «Yromby, c
oOpa3liamM  TJIacTMacc, KaydyyKOB M PE3HUHBI, MOJCIMPOBAHHUE MOJICKYI
YTJIEBOJIOPOJIOB U FaJIOTEHIPOU3BOAHBIX YIJIEBOAOPOAOB.

Kuciiopoacoaepskamue opranu4ecKue coeJMHeHus.

[IpenenbHble OAHOATOMHBIE COUPTBL. CTpoeHuWe MOJeKyn (Ha MpuMmepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMUYECKHE CBOWCTBA: pPEAKIUHM 3aMEIICHUs, JETruJpaTaldd, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS U TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upel, HOMEHKIaTypa U n3oMepus. OcoOEHHOCTH (PU3HYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaunepuH. dusuueckue u
XUMUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJICUCTBHE C OPraHUYeCKUMU
W HEOPraHWYECKUMHU KHUCJIOTaMU, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
JletictBue Ha opranu3Mm dYenoBeka. CrnocoObl TONydYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUJIPOKCOTPYIIbI U
oensonbpHOro sigpa. dusmueckue cpoiicTBa (peHona. OCoOEHHOCTH XHMHUYECKUX
cBoicTB (enona. KadectBennbie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco6b1 osrydenust v npuMenenne penomna. GenondopmanbaeruaHas cMoia.

KapOoHuiibHbIE COETMHEHHS] — alIbJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW Tpynmbl. ['oMojoruueckue psjbl albIeTU0B U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HoMeHKiarypa. Du3nyeckue CBOMCTBA alIbJACTUIIOB U
KETOHOB. XMMHYECKHME CBOWCTBAa  QIbJCTHIOB W  KETOHOB:  pEaKUUHU
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIUN HA aJbICTUIbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE albJETHI0B U KETOHOB.

OIHOOCHOBHBIE TPEEIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KHCTOT. M3oMepus u HoMeHKIaTypa. Ou3ndeckrue CBONCTBA
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBS3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,



peakiusi dSTepupuKanMM, peaKkUud C YYacTHEM YIIEBOJOPOIAHOTO paJHKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENpPENEIbHBIX M apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTHUHOBAs, OJICMHOBAs, .JUHOJEBAs,
JuHONIeH08as KUcinoThl. CocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonornueckuir psin, obmas Gopmyna, u3oMepus u
HOMEHKJIaTypa. PHU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOU H
HIETIOYHOM Cpee.

Kupsl. Ctpoenne, pU3NYeCKUe U XUMUYECKHE CBOICTBA KUPOB: TUIPOIN3 B
KHCJION U 1IeN0YHOoU cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEIPENENbHbBIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEe JAeiCTBUE.

OOwrast xapakTepucTHKa yriaeBooB. Knaccudukanus yriaeBonoB (MOHO-, AU-
U rnonucaxapuisl). MoHocaxapubl: TJIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3zokcupubo3a. duznyeckue CBOWCTBA U HaxoxJeHue B mpupone. dortocuuTes.
XHAMHMYECKUE CBOMCTBA TIIFOKO3bI: PEAKIUHU C YYACTUEM CIIMPTOBBIX U aJIbJAETUIHOU
IpyMIl, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBHOCTH OpraHus3Ma. J(ucaxapuabl: caxaposa, MajabTO3a U
JaKkTo3a. BoccTaHaBnMBaoIIMe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
NIMKOTeH M 1einofo3a. CTpoeHue MakpoOMOJEKYyJl Kpaxmaja, TJIMKOTeHa U
Heuono3bl.  OU3NYEecKUe CBOWCTBA KpaxMajla M IEJUTI0J03bl. XHUMHYECKUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KauyeCTBEHHAas peaklus C UOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModyyeHue 3(upoB uemtonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
PacTBOPUMOCTD Pa3JIMYHBIX CIMPTOB B BOJE, B3aNMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHUE 3THUJIOBOIO CIMPTA B albJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CIHMPTa IUXPOMATOM KalHs (BO3MOXXHO HCIOJb30BAHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTHlIbl (C THUIPOKCHUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuna ¢
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ Tuapokcuaom meau(ll), Bzaumoneiictue
Kpaxmajia ¢ MOJOM, PEIIeHHE AKCIEPUMEHTAIbHBIX 3a1a4 1Mo TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. CIIOXKHBIE DUPBD».

A3oTcoep:xaniue OpraHuyecKkue coeuHeHms.

AMMHBI — OpraHMYecKue Mpou3BOJHbIE amMmMuaka. Knaccudukanus amMuHOB:
anmupaTUIeCKUe ¥ apOMATHUECKHE; TIEPBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHs, HOMEHKIATypa U (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUeCKNX aMHUHOB: OCHOBHBIE CBOMCTBA,



ATKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCIJIOTOM.
Conu aKMIIaMMOHHSL.

AHUIIMH — TIpEACTaBUTENbL AaMHUHOB apomaruueckoro psga. CrpoeHue
aHwiIMHa. B3anMHOe BiMsiHUE TPYyNI aTOMOB B MoJieKyJie aHuiIrMHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiMHA. KayecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUs] M NpUMEHEeHHe anudarndeckux aMuHOB. [lonyueHue aHUIUHA U3
HUTPOOEH301a.

AmvuHOKHCIOTE. HoMeHKkIaTypa u nzomepusi. OTaeabHbIe TPEICTABUTEIN O
AMUHOKHWCJIOT:  TJIMIIUH, aJlaHuH. @OU3W4YecKkue CBONCTBA AMHUHOKHCIIOT.
XWMHYECKHE CBOHCTBA AaMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHUYECKHUX
COCIMHCHUM, peaKIus TMOJUKOHICHCAIINHA, O0pa3oBaHWE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHUEe aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak mpupomHbie ToJMMephl. [lepBudHas, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YUYECHMsI BEHIECTB M UX IPEBPAILICHUIA:
pacTBopeHHe O€NKOB B BOJIE, JCHATYypalusi OCJIKOB MpPU HarpeBaHUU, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHHWe OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TcofiepKalllie  OpraHudeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUIY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI.

OCHOBHBIC TOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJMMEPU3AIIUHN, CPEIHSSI MOJICKYIIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

[TommmepHble MaTepuanbl. [lmacTMacchl  (MONMMATHIICH, TIOJUTIPOITHAJIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETHIMETaKpUIAT, TOJUKAPOOHATHI,
noJidTUICHTepePTanar). Y Truiu3aius 1 nepepadoTka miacTuka.

DnacToMephr: HaATypaIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3una.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3araeMble TIOJTUMEPHI).

OKCIEPUMEHTANBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX MPEBPAICHUI:
O3HAKOMJICHUE C Oo0Opa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc,
KaydyKOB, PCIICHHE OKCIICPUMEHTAIbHBIX 3a7ad 1o TeMme «Pacrmo3naBanue
MJIACTMACC U BOJIOKOH).

PacuétHrble 3amaun.

Haxoxnenue MonekysipHOW (GOpMysbl OPraHUYECKOTO COCAMHEHHS TI0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXONSIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJIIPHON  (DOPMYITBI  OPraHUYECKOTO COEAUWHEHUs To0 Mmacce (00béMmy)
MPOIYKTOB CTrOpaHusi, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOTYKTOB



peaKuuu W/WIM UCXOJHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOH (QOpMyJIbI
OpPTaHMYECKOr0 BEIIeCTBa Ha OCHOBE €r0 XMMHUYECKHX CBONCTB WM CHOCOOOB
NOJYYCHUs, ONpEAeNCHHE JO0JIM BBIXOAA MPOJIYKTa PEAKLUUU OT TEOPETUUECKU
BO3MOYHOTO.

MeXIpeaMeTHbIE CBS3H.

Peanuzanust MeXnpenMeTHBIX CBSI3eH MPU U3YUCHUU OPTraHMYECKOW XUMUH B
10 xjacce oCyIIECTBISIETCA Yepe3 HCIOJb30BaHUE KaKk OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHHA, TaK ¥ TIOHATUW, MOPHUHATHIX B OTIENBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
Teopus, 3aKOH, aHaIW3, CUHTE3, Kiaccupukanus, HaOIIOJCHUE, U3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®duszuka: Marepusi, aroM, DSJIEKTPOH, MPOTOH, HEHUTPOH, MOJEKYIIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBa, (PU3UUECKHE BEJIMYMHBI, €IUHULBI H3MEPEHUS, CKOPOCTh, SHEPIHUA,
macca.

buonorusi: knerka, opraHu3M, SKOcucTeMma, Ouocdepa, MeTadoJIn3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOHBIA TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIVIEBOAbI, >KUPBl, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3HpIe HCKOMMaeMbIe, TOTUIHBO.

TexHomorus: MNHINEBBIE TMPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHUS,
MOTIOIIIME CPEJICTBA, MATEPUAIBI U3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBHIAS N HEOPT'AHUYECKASA XUMUA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX sAep. XUMUYECKHMN dneMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukammss XuMHIeCKIX 3JEMEHTOB (S-, -,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB IO AaTOMHBIM — OpPOHTAIISAM.
DeKTPOHHBIC KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB IIEPBOT0O—UETBEPTOrO TIEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MHUTYpaIlid HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepnonnueckuii 3akoH u Ilepuoauyueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBA3b NEepUOIUUECKOrO 3akoHa U [leproanueckoil CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB MO TIpynmaM MW M[epuojaM. 3HAYECHUE
nepuoauueckoro 3akona /[.1. Menneneena.

X¥WMHYECKass CBSI3b. BHABI XMMHMYECKOM CBSI3W: KOBAJCHTHAs, HWOHHAasi,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJCHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENITOPHBINA. DHEPrus U JjIuHa CB3U. [10JIsIpHOCT, HAITPaBIEHHOCTD U



HACBIIIAaEMOCTh KOBAJICHTHOW CBsaA3u. KpartHeie cBsa3u. BomoponmHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3IJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYECHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO W HEMOJIEKYJSIDHOTO  CTPOECHUSA.  [HIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHeix cucteMax. Mctuaabie pacTtBopsl. [IpencraBinenue o
KOJUTOMHBIX pacTBopax. CrnocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacTBOPOB:
MaccoBast JOJIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HaceleHnsie n
HEHACBILIEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccuduxkaiusa 1 HOMEHKIaTypa HEOPraHWYECKUX BEIECTB. TpUBUATIBHBIC
Ha3BaHMS OTMIEJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMruueckuxX peakiuii B HEOPraHWYECKONH U OpraHuYeCKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
DHEPTUU MPU XUMHUUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEaKIUu.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiiu, €€ 3aBUCUMOCTb OT Pa3jiu4HbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Karanns u kaTanu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUECKOe paBHOBecue. KoHcranta
XUMHYECKOTO paBHOBeCUA. (DAKTOPBI, BIMSIOIIAE HA MOJIOKEHUE XUMHYECKOIO
PABHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuarusi. CuibHbIe W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHCIINTENPHO-BOCCTAHOBUTENBbHBIE  peakuuu.  CTeneHb  OKUCIIEHUS.
Oxucnurens M BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHUS M BOCCTAHOBJICHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pa3oKEHHE NEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIMil HOHHOTO OOMEHa, ONpeieNIeHUue
Cpeabl pacTBOPOB C IMOMOIIBK) WHIWKATOPOB, M3YYEHUE BIIASHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKIUU M TMOJOKEHHUE XHUMHYECKOTO
PaBHOBECHS.

Heopranuuyeckast xumusi.

[Tonoxenne HemMerauioB B llepuognueckord CcHCTEME  XMMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3nueckue



CBOMCTBAa HEMETAJIOB. AJIJIOTPOTIHSI HEMETAJUIOB (Ha MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIMU C
METaUlaMlM M HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HIpuibL
TomuBHbBIE ATIEMEHTHI.

["anmorensl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (U3HYECKUEe U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxkHelme Kuciaopoacoaepkaime
COEJIMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBINUIEHHBIE CIOCOOBI MOIYYECHUS
rajioreHoB. [[puMeHeHne raJoreHOB M MX COCTMHCHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopona. Ou3nYecKkne M XMMHYECKUE CBOWMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. HaxoxneHue B mpupojie, CIOCOOBI TOJNy4YeHUs, (PU3NUECKUEe Hu
xummudeckue cBomctBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), okcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX coiid. OCOOEHHOCTH CBOWCTB
cepHOM KUCIIOTHL. [IpuMeHenue cepbl U e€ COeTMHEHUN.

A3zor. HaxoxneHue B Tmpupojie, CHOCOObI MOJdydeHus, (Qundeckue u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHHs, (PU3MUYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrnepoa, HaxoXIeHUWE B NOpHUpoAE. AJUIOTPONHBIE  MOJAU(PHUKALUU.
dusnyeckne W XHMHYECKHE CBOMCTBA TMPOCTBIX BEIISCTB, OOpa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJNydeHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[Ipumenenue KkpeMHus 1 ero coenHeHuil. CTeKI10, ero noxydeHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nYecKue CBOWCTBA MeTaIoB. [IprMeHEHHEe METa/lioB B OBITY W TCXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  meTtawioB.  OOmMe  CrocoObl
TOJTYYCHUS METaJIOB: THIPOMETAILTYpPIHS, MTAPOMETAILTYPIHS,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuThl OT
KOPpO3UH.



OOmas xapakrepuctuka MetamwioB |A-rpynmsl Ilepuonnyeckoil cucTembl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢u3MUECKUEe U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUN.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEUIECTB M HUX COCIUHEHUM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
THUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHCIIUTENbHbIE CBOWCTBA. [lomyueHue u npuMeHeHue xpoma.

dusnuecke M XUMUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUU.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

dusnueckre U XMMHUUECKUE CBOWCTBA jKeje3a U ero coeauHeHuil. OKcumpl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €TO0 CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEIU U €€ COSTMHEHUH.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA M TUAPOKCHIA IIMHKA, THAPOKCOKOMIUIEKCH ITMHKA. [IpruMenenune
[IAHKAa U €r0 COeANHEHUH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
u3ydyeHrue oOpa3loB HEMETaJUIOB, TOpEeHHue cepbl, Gocdopa, xene3a, MarHus B
KHUCIIOPOJIE, H3Yy4YCeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCHCTBHUE
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
IeJI0Yei, KaueCTBEHHbIE PEaKIIMM Ha HEOPTraHWYECKUEe aHUOHbI, KATHOH BOJIOPO/Ia
U KATHOHBI METAJVIOB, B3aUMOJICMCTBUE THIPOKCHUIOB ATIOMUHMS M IIMHKA C
pacTBOpamMH KUCJIOT U IIENOYEH, pEIIeHnEe SKCIIEPUMEHTAIBHBIX 3a/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTauTsl TIaBHBIX MOATPYII, «MeTasibl MOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTUA yenoBedyecTBa. [loHsTue
O HAyYHBIX METOJaX IIO3HAHWUS W METOAOJIOTHH HAYYHOTO HCCIEIOBaHUS.
HaydHble MpUHIUITEI OpraHu3aliil XUMHYECKOTO TIPOU3BOICTBA. [I[poMBIIIIIeHHBIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCJIOTHI, MeTaHoJ1a). [[poMBIlIUIEHHBIE CTIOCOOBI MOYYEHUSI METAJIJIOB U



CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeabl U €ro IOCIEICTBUS.
Ponb xuMuu B 06ecriedueHrH SHEPreTUUECKO 0€30MacCHOCTH.

Xumuss ¥ 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Pob XUMUM B pa3BUTUHA MEAUIUHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib XumMuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCMOJIb30BaHUS TPErnapaToB OBITOBOM XUMHUU B TOBCEIHEBHOU
KU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPACKH, CTEKIO, KEpaMHKa.
Marepuainsl g 31eKTpOHUKU. HaHOTeXHONIOTUH.

Pacuérnblie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuyu, €ciau OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C OINPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PpEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsit MeXNpeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTb, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
(bu3nYecKue BeIMYHUHbI, €IMHULIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buosnorus: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboIU3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILJIMBO,
pecypchl.

TexHoIorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmareBTUUECKas MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsi BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICIICHUIO; HATMYMEe MOTHUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYpPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJdbTaThl OCBOCHHUSA TMpeaMeTa «XUMHUS»  OTpPakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Jaronmxcs B MPOLECCE peATU3aAMKI 00pa30BaTENbHON AEATEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITa IMO3HABATEILHOW M TMPAKTHYECKON J1eITebHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yU4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUYECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHUH, KPOMOTIMBBIX  OKCIIEPUMCHTAIBHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPY/Ia YUYEHBIX U MMPAKTHKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHU U TMOCIETYIOIMIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MIOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0pOBOr0 M 0Oe30macHoro ooOpas3a >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOMIO/IeHNsT TIpaBWi O€30MMacHOT0 OOpaleHusi C BEMeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl [IEHHOCTH TpPaBWI HHAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEIOBATEIHCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YEHHUIO Mpodeccuil pa3uyHOro pojaa, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oynymiedl mpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I€JIECO00PA3HOTO OTHOUICHUS K TMPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHus BOIPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPHUATHS JOEUCTBUM, TMPUHOCIIIMX BpPEH OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemohoouu;

7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeCTaBICHUS 00 OKpYKarolleM MHUpE KaKk O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH Mpo0JieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
IUBWIM3AIMN: B €€ TYMaHHUCTMYECKON HAmpaBICHHOCTH M BaXHOHW pOJH B
CO3/JaHMM HOBOM 0a3bl MaTepHaNbHON KYJIBTYPHl, B PEHICHUH TI00aIbHBIX
npo0yieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUYECKOM,
NUIIEBOM U 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 0OECIIeYeHUH
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHUMaHHUs CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MUpa U
MPOUCXOSAIINUX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB W HWMEIOIUXCA JJAaHHBIX C IIeJbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS s
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHHIO, UCCIIEI0BATEbCKON AeSITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3ybTaThl OCBOSHHUS MPOrPaMMBI 10 XMMHUU Ha YPOBHE
CpeIHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe I (OPMUPOBAHHS  MHPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXKIUCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIICHAYYHBIC TOHSATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAYYHOM KapTHHbI MHpa W CHEHU(PHKY METOIOB IO3HAHHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIHs, SBJICHHUE,
IPOIIECC, CHCTEMa, Hay4YHbIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJsSTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronuxcs UCTIONIb30BaTh OCBOCHHBIC

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MMO3HABATEIBHON M COLMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiicCTBUSA

1) 0a3oBble JIOrHYecKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHSATHM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, TIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUSL MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEACTABICHNUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — MPU PEIICHUH Y4YeOHBIX IT03HABATENIBPHBIX W TPAKTUYECKUX 3ajad,
MPUMEHATh HA3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MPHU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaxKLuii;

dbopMyIUpOBATH IS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKCHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3ynbTaT, (PopMyIupoBaTh



0000IIEHHS U BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pEHICHUS MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4dHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEpPKaHUSA, CIPAaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MHMOOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

dbopMynTupOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHpoOpMalMu, HEOOXOAUMOW JJsi BBINOJHEHMsS Y4YEOHBIX 3a4ay
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaIora u/uiu
JMCKYCCHUH, BBICKa3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS NIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMeH Pe3yJIbTaTOB IMO3HABATEIBHON JEATCIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIIbHO MJIH COBMECTHO CO CBEPCTHUKAMM IPH BBITOJIHEHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKOH pabOThl MO MCCIICIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaanu3allii y9eOHOTo MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
10 pe3yibTaTaM TPOBEACHHBIX HCCICAOBAHUN ITyTEM COTJIACOBAHUS IO3HUIAN B
X0J1e 00CYX ICHHS 1 OOMEHA MHEHUSMH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITEJIbHO IUIAHWPOBATh M OCYIIECTBIIITH CBOK) IO3HABATEIIBHYIO
JIESATENbHOCTD, OmpeAensas €€ LeJM W 3aJayd, KOHTPOJMPOBAaTH U II0 MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TPHU



BBITIOJITHGHUH YYEOHBIX U HCCJIENAOBATENBLCKUX 3aj7ad, BBIOMpaTh HamboJee
b deKTUBHBIN croco0 MX pemeHuss ¢ y4€TOM TOJy4YeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb JEATEIBHOCTM HAa OCHOBE CaMOaHalIW3a MU
CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHBIE pe3ynbTaThl OCBOCHUS IPOrPaMMBbl 10 XUMUU Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro o0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELHU(PUUECKUE
JUI y4eOHOTOo mpeaMeTa « XUMHUs HaydHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eWCTBUN
[0 OCBOGHHIO, MHTEPIPETAMN U MpeoOpa3oBaHUIO 3HAHHUM, BUABI E€ATEIHLHOCTH
10 TOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUW B PA3IHMYHBIX YUYEOHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMUEH. B
[IPOTpaMME II0 XUMHHM TNPEAMETHBIE PE3YIbTAThl MPEACTABICHBI 10 TroAaM
W3YUYCHHUS.

10 KVIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh NPEJCTABICHUN: O MECTE€ W 3HAUYEHUU OPraHUYECKOH
XUMHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00ECHEYEeHUU yCTOHYMBOIO
pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEIAUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHUKOB DHEPIUH, B o0ecrieueHnun PalMOHAIIBHOTO
IPUPOAOIIOIb30BaHUS, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIECH KyJIbTYpbl
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJIIpHAsI Macca, MOJISIPHbIN 00BEM, YIIIEpOIHBIN CKelleT, (PyHKIHOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpAIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTHYECKAs), H30MEPBI, T'OMOJOTMYECKHA pAN, TOMOJOTH, YIIEBOAOPOJBI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COCOUHEHHS, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akon J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTnepoBa, 3aKk0OH COXpaHEHHUSI MACChI BELIECTB, 3a4KOH COXPAHEHUS
U TpEBpalIEHUS DSHEPrUM TMPU XUMUYECKHUX pEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
ITIOHMMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKUX pPEaKIUh, TEPMOJANHAMUYECKMX M KHHETHUYECKHUX



3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB U TPYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3 dekTol, opueHTtanTsl | u |l pona);
(bakToJOTHYECKHUE CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0O€301acHOM
UCIIOJIb30BAaHUU BAXKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NEATEIbHOCTH  YeJoBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, ITepepadbOTKU HePTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS MPHU
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJb30BaTh XUMHUECKYIO CUMBOJHKY JJISi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX B CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKIUi U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHca JTUX peaKIMi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBJIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTAHABJIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB 1O WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, [daBaTh WM Ha3BaHUA IO CHUCTEMATHYECKON
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC Ha3BAaHUS IS OTICIBHBIX
IpEICTaBUTENICH OPraHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUICPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMayibACTUll, aleTadbIACTua, aleTOH, MypaBbUHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, TAJIbLMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

chOpPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBS3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh yMEHUSI TPUMEHSATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3MYecCKue M XWMHUYECKHE CBOWCTBA THUIMYHBIX IPEACTABUTEIICH pPa3IUIHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: ATKAHOB, IIUKJIOATKAHOB, aJJKEHOB, ATKANCHOB,
AJIKUHOB, apOMAaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOSCAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, JAM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX

popmy;



c(hOPMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUMHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIMSIHUS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CeIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepadoTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUSI NPUMEHSITh OCHOBHBIE oreparuu
MBICTTUTEILHON JEATeIbHOCTH — AaHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICJACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEAKITUH;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3h XUMUUYECKUX 3HAHUH C
MOHATUSMUA U TIPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oyee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl [0 XUMHUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTHYECKOM  O€30MacHOCTH  TMOCJEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKou
BEII[ECTB, UCTIOIb30BATh MOJYYCHHBIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX pEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOATENHFHO IUTAHHUPOBATh W MPOBOJHTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJCHUEM MPaBUII
O0e3omacHoro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEJACHHS B OBITY H
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMUMBOIO Pa3BUTHSI;



OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
OnpeAenEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbici nokazarens [TK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS OPraHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MH(GOpMALINK B Pa3IUYHBIX UCTOUYHUKAX (Hay4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIIo, repepadbaTeiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHPHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ M 3HAYEHUU
XUMHUH B CHCTEME €CTECTBEHHBIX HAyK M €€ poyii B 00€CIEeUEeHUU yCTOWYHUBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYECKOW W IMHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUKM MHPOBO33PEHHUS W OOIIEed KyJIbTypbl 4YelIOBEeKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUe MOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI09YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJIEKYJId, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKasl PpEIIETKA, XUMHUYECKasl Ppeakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, DSJIEKTPOJUTUYECKAsT JUCCOLMAlMs, CTENEHb IUCCOLMAIUU,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON pEeaklMi, XUMUUECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPANIEHUS] SHEPTUM MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3bIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM M
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEACTABICHUS O MEXaHU3MaX XUMHYECKHX
peakiui, TEpMOJMHAMHUYECKMX M  KUHETUYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU



NESATENIbHOCTH ~ YeNOBeKa, OOIMX  HAay4YHbIX  MNPHUHIMIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
OMMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEILECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMI:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIUH 110 PA3IUYHBIM MTPU3HAKAM (YHUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTEIIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XWMHYECKHX JJIEMEHTOB IEPBOr0O—YETBEPTOTO MEPUOIOB
Ilepuomnueckoin  cucremsl .M.  MeHnneneeBa,  uCHoOJIb3ys  TMOHSATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHW», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXJIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHUCJIHMTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJIW3A;  PEaKUuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIMd ¢ YYETOM HX DHEPreTHUECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTH XHMMHUYECKOM pEeaKIMu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOT0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMHUYECKHUE PpEaKIIUH,
JeXalue B OCHOBE NPOMBIIUICHHOTO MOJYYEHUS CEpPHOW KUCIOTHI, aMMHaKa,
oOmue HaydHbIE TPHUHIMIBI XHUMHUYECKHUX TPOU3BOJICTB; IEJIECO00Pa3HOCTh
MIPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOUYKH
3pEHUSI COOTHOILICHUS PUCK-TI0Jb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
AKCIIEPUMEHT (PEATbHBIN U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHUS PUMEHSTh ATH 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIIEI0BAaHUM BEIIECTB
U s OOBSICHEHWS XUMHYECKUX SIBIICHUM, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JCSITEIILHOCTH YeJIOBEKA U B ITOBCEIHEBHOM KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3bh XUMUUYECKUX 3HAHUU C
MOHATUSMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIs
00J1ee 0OCO3HAHHOTO MOHUMAaHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

cOPMHUPOBAHHOCTh YMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUH «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAITHSY;
Macchl BEIIECTBA WM 00BhEMA raza Mo M3BECTHOMY KOJWYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkIuy; 3HA4YCHUs BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIEJIOYEeH C
M3BECTHON CTEMEHBIO AHCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMu; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OMpPEIeTICHUE
Cpellbl pacTBOPOB BEIIECTB C TMOMOINBI HMHAMKATOPOB, H3YUYCHHE BIHSHHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertae»y u  «Hemeramisy) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpOBaTh 1eJIb  HMCCJIEAOBAHUS, NPEACTaBISATh B
paznuuHoOi dopme pe3yiabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM W j1abopatopHbIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIHITOB, JKOJIOTHYECKH I€JI€CO00pa3HOT0 TIOBEACHHUS B OBITY W TPYIOBOM



JIEATEIIbBHOCTH B LIEJIIX COXPAHEHUSI CBOETrO 3/I0POBbS, OKPYXKAlOLIEW MPUPOTHON
Cpelbl M JOCTH)KEHHMs €€ YCTOMYMBOIO pAa3BUTHs, OCO3HABATh OMNACHOCTb
TOKCUYECKOTO JICHCTBUS Ha UBbIE OPTaHU3MbI OINpPEACIIEHHBIX HEOPraHUYECKHUX
BEIECTB, TOHUMas cMbIci nokazatesns [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, MHTEpHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIiio, mepepadbaTpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.
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10 KUIACC
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Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
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byrneposa
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s¢upsl. XKupsl

3.3 YraeBoas 9 https://www.yaklass.ru/
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https://educont.ru/

Hroro no pazneny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeTuHeHHs
https://www.yaklass.ru/
4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 12 https-//educont.ru/
Wroro no pazueny 12
Pa3zaeu S. BeicokOMOJIeKYIsIDHBIE COeIMHEHUS
https://www.yaklass.ru/
51 BricokoMonekynsipHbIe COSIMHEHHS 6 https-//educont.ru/
Hroro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ HpOrpAMMEI Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTebHbIE
padoThI padoThI pecypes
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH https://www.vaklass.ru/
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 9 https://educont.ru/
anementos JI. YI. Meneneesa ' '
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 https://www.yaklass.ru/
' BEIIECTB https://educont.ru/
1.3 XHUMHYECKUE PEaKIUN 19 1 3 Eggzxmx? lr(LIJ?SS'rUI
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
https://www.yaklass.ru/
2.1 Hewerarmbr 31 1 3 https://educont.ru/
https://www.yaklass.ru/
2.2 Meramer 23 1 2 https://educont.ru/
Hroro no pazgeny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 https://www.yaklass.ru/
' KW3Hb https://educont.ru/
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTHyeckue
padoTshI

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

IIpenmeT u 3HaYEHNE OPraHUYECKON XUMUH,
MpeJICTaBICHUE O MHOT000pa3uu
OPraHUYECKUX COCTUHEHUIN

DJEKTPOHHOE CTPOCHHE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BaseHTHBIC BO3MOKHOCTH aTOMa YTiiepoa

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHu3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

https://www.yaklass.ru/

https://www.yaklass.ru/

Teopust cTpoeHuUs1 OpraHMUECKUX
coenuHeHuii A. M. Bytieposa

Bunbl usomepun: cTpykTypHas,
POCTPaHCTBEHHAs!. DJIEKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

[IpencraBnenue o knaccupukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

https://www.yaklass.ru/

Knaccudukanus peakiuii B opraHn4ecKoi
XUMHUHU

CucreMmarusanys 1 0000IeHNEe 3HAHUI 110
TEME

https://www.yaklass.ru/

AJIKaHbBI: TOMOJIOTUYECKUN PsiJl, 001as
(bopMyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHHE

https://www.yaklass.ru/
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MOJICKYII

10

11

dusnyeckue U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

Haxoxnaenne ankano B npupoje. CriocoObt
MOJTYYCHUS U IPUMEHEHHUE AIKAHOB

12

13

[uxnoankansl: obmas hopmyia,
HOMEHKJIaTypa 1 U30MepHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOHCTB, CIOCOOBI
MIOJTyYEHUS ¥ IIPUMEHEHHE

Pemenue pacuéTHBIX 33729 Ha ONPEICIICHIE
MOJICKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BCIICCTBA 110 MAaCCOBBIM I0JISIM aTOMOB
2JIEMEHTOB, BXOSAIIUX B €r0 COCTAB.
Cucremaruzanus 1 0000IIeHre 3HAHUHA 110
TEME

https://www.yaklass.ru/

14

15

AJKEHBI: TOMOJIOTHYECKHM psif, oO1as
(bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®usnyecKue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

https://www.yaklass.ru/

16

CnocoObl MOJIYYCHHA U MPUMCHCHUC aJIKCHOB

17

[IpakTuueckas padora Ne 1 o reme
"IlonyuyeHune sTUIEHA U U3yYEHUE €r0
CBOMCTB"

18

Pemenne pacuéTHbIX 3aa4 Ha ONIpPENEICHHE
MOJIEKYJISIPHOM (pOPMYIIbI OpraHUYECKOTO
BELIECTBA

19

AnKaTueHbl: CONpsHKEHHBIC, U30JTUPOBAHHBIC,
KymynupoBaHnHble. OcoOeHHOCTH
9IIEKTPOHHOTO CTPOCHHS

https://www.yaklass.ru/
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XUMHUYECKUE CBOMCTBA COMPSKEHHBIX

20
JTUEHOB

21 CriocoObI mostyueHus 1 IPUMEHEHNE
aJIKa/IMeHOB
AJIKMHBI: TOMOJIOTUYECKHH psiJl, oO1as

29 ¢dopmya, HOMEHKIATypa, IMEKTPOHHOE U https://www.yaklass.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(buzHYecKre CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB

24 KauecTBeHHBIE peakliii HAa TPOMHYIO CBSI3b

o5 CrniocoOblI MoTy4eHus U IpUMeHEHUe
AITKUHOB

2% Pemenue sanat: pacu€Thl 10 YPABHEHUIO
XUMHUYECKON pPeaKIiu

7 CucremaTtu3zaiiys U 0000IIeHHe 3HAHUN IO
TeMe
ApeHbl: TOMOJIOTUYECKUH psiJl, 0011ast
dbopMyna, HOMEHKIATypa. DIEeKTPOHHOE U

28 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII https://www.yaklass.ru/
OeH30I1a U TONIyoua, UX (pU3NYEecKHe
CBOMCTBA

29 XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMeIeHus
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUN

30 MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
OeHsona

31 Oco06eHHOCTH XUMUYECKHX CBOWCTB CTUPOJIA
Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieIeHHe

32 MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BEIIeCTBA

33 CriocoObI TTOTyYeHUST U TPUMEHEHUE apEHOB

34 ['eHeTHYeCKast CBSA3b MEXKIY Pa3IHIHBIMHU



https://www.yaklass.ru/
https://www.yaklass.ru/

KJracCaMH yrji€BoJOpOJ0B

35

PacuéTsl 10 ypaBHEHUSIM XUMHUYECKUX
peakuuid. Cuctemaruzanus u 06001eHne
3HAHUU 1O TeME

36

[Tpupoansrii ra3. [lomyTHeie HEPTAHBIC Ta3bl

https://www.yaklass.ru/

37

38

KaMmeHHbII yroyib 1 IpOIyKThI €70
nepepaboTKu

Hedtb 1 criocoOb! €€ mepepaboTKH.
[TpumeHeHue TpoAyKTOB nepepaboTku HedTH

https://www.yaklass.ru/

39

TI'enernueckas cBI3b MCKAY pa3JInYHbIMU
KJlacCaMH yIJeBOOOPOA0B

40

raJ'IOI‘CHOHpOI/IBBOI[HLIe YrieBO4OpOAOB:
SJICKTPOHHOC CTPOCHHUE,; PCAKIINU 3aMCIICHHA
rajJorcHa

https://www.yaklass.ru/

41

JlelicTBue mIen04YeH Ha
rajoreHnpoun3BoiHbe. B3anmonaeiicteue
JUTAJIIOT€HAIIKAHOB C MarHUEM M [IUTHKOM

42

43

Cucremaru3zanus 1 00001IeHHe 3HAHUH 110
pazneny "YrieBonopoasr"

KontponbHas padoTa o Teme
"Vranesonopoast"

44

45

HpCJICJ'II)HI)Ie OOJHOATOMHBIC CHI/IpTI)II
TOMOJIOTHUECKUH psif1, oOmast popmyra,
CTPOCHHE MOJIEKYJI, NU30MEPHS,
HOMEHKJIaTypa, Kinaccuduxanms, pusndeckue
CBOMCTBa

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://www.yaklass.ru/

46

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

47

[TpocTeie 3¢hupsl: HOMEHKIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U

https://www.yaklass.ru/
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XMMHYECKHX CBOMCTB

MHuoroaroMHEIE CIIMPTHBIL: 3TUJIICHTIIMKOJIb 1

48 TIIMIEPUH, UX (pU3HYecKre U XUMUYECKHE
CBOMCTBa
49 CrniocoOblI MoTy4eHus U IpUMEHEHUe
MHOTOQTOMHBIX CIIHPTOB
50 <De}£on: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE https://www.yaklass.ru/
cBoiicTBa. TOKCMYHOCTH peHOIa
51 XuMHYecKue CBOMCTBa (heHoIa
52 Crioco0slI MoTydeHus U IpUMEHEeHue GeHoa
[TpakTudeckas padora Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"CriupThl U peHObI"
54 Cucremaru3zaius u 0000IIeHUE 3HAHUH 110
TeMe
AnbAeTuapl U KETOHBI: DJIEKTPOHHOE
55 CTPOCHHE KapOOHMIILHOI IPymIIbI; https://www.yaklass.ru/
TOMOJIOTHUYECKHE Psiibl, 001as hopmyia,
MU30MepHs 1 HOMEHKJIaTypa
56 Am)vjlemnm Y KETOHBI: (U3HYECKUE
CBOICTBa; peaKkliu MPUCOETUHEHUS
57 Peakiinu OKkHCIIEHUS 1 KAUECTBEHHBIS
PEaKIU allbJIETH]IOB U KETOHOB
58 Crioco0bI mostyueHust ajlbIerHI0B U KETOHOB
OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
59 KHCIIOTBI, 0OCOOEHHOCTH CTPOCHUS MX https://www.yaklass.ru/
MOJIEKYIT
60 N3omMepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, X (DM3WYECKHE CBOWCTBA
61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT
62 OcoOeHHOCTH CBOMCTB MypaBbUHOU https://www.yaklass.ru/
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63

64

KHUCI0Thl. MHOrOOOpa3ue kKapOOHOBBIX
KHUCJIOT

Oco0eHHOCTH CBOICTB: HENIPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

[TonsaTne o MPOU3BOJHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CrniocoOblI MoTy4eHus U IpUMeHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
o0rras hopmysia, U30MEpHUsl © HOMEHKJIaTypa

https://www.yaklass.ru/

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemenne pacuéTHbIX 3a7a4: M0 YpaBHEHHIO
XAMHUYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJSIPHOU (POPMYITBI OPTaHHYECKOTO
BEIECTBA

[Ipaktrueckas padbota Ne 3. Perenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"Kap6onosie kuciotel. CioxHbie 2Qups"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

https://www.yaklass.ru/

71

OCoOeHHOCTH CBOWCTB JKUPOB, COJIEPIKAIINX
OCTAaTKH HECIPCACIBbHBIX JKUPHBIX KHUCJIOT.
Kupsl B mpupone

72

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aeiicTaue. IloHsaTue o
cuHTeTHYeCKuX Moronmx cpeacTrax (CMC)

73

['eHeTn4eckas CBS3b yriIeBOJIOPOIOB U
KHCIJIOPOJICOAECPKAIINX OPraHUYECKUX



https://www.yaklass.ru/
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BCIICCTB

74

75

PacuéTpl 10 ypaBHEHUSAM XUMUYECKUX
peaKuuit

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

76

OO0r11ast XapaKTepUCTHUKA YTIIEBOIOB U
KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, IU-
HOJTHCaXaAPUIbI)

77

78

79

80

81

82

83

84

85

Momnocaxapusl: (hu3nuecKrue CBOMCTBa U
HaXO0XJICHUE B MPUPOJIC

HpI/IMeHeHI/IC TJIFOKO3hI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHnu3smMa

I[Hcaxapnﬂblz caxapo3sa, MaJibT03a U JIAKTO34a.

HaxosxneHue B mpupojie ¥ MPUMEHEHHE
JcCaxapuIoB

[Tomucaxapupl: CTpOEHUE MAaKPOMOJIEKYII,
dbuznyecKkrue 1 XUMHUYEeCKHEe CBONCTBA,
IPUMCHCHUE

Ilonsarue 06 HCKYCCTBCHHBIX BOJIOKHaX

Pemnrenune pacueTHBIX 3a7a4 Ha OTIpeIeIeHNE
JIOJIM BBIX0/1a IPOJIYKTA PEAKIIUU OT
TEOPETUIECKH BO3MOKHOTO
Cucremaru3zanus 1 00001IeHHe 3HAHUH 110
paszaeny

KonTponbhas pabota no teme
"Kucnopoaconeprxaiye opraHn4eckue
coenuuenus"

AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE
MoJIeKy, oOmias Gopmyia, usomepus,
HOMEHKJIaTypa U (pu3nyecKre CBOWCTBA

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

86

XUMHYECKUE CBONCTBA ar(aTUIECKUX
AMHUHOB
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87

88

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHMJIMHA

CriocoObI mostyueHus 1 IPUMEHEHNE
ann(daTHIeCKUX aMUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpus,
¢dusnueckue cBoiictBa. OTAeIbHBIC
IIPEACTABUTENN 0-aMUHOKHUCIIOT

https://www.yaklass.ru/

90

XHUMHUYECKHE CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOrMYECKOE 3HAUCHHUE AaMHHOKHUCIIOT.
Cunres u TUAPOJIN3 IICIITHAOB

91
92

benku kak npupoaHbIe TOTUMEPHI;
CTPYKTYpPHI O€JIKOB

XuMnyeckue cBOHCTBa OEJIKOB

https://www.yaklass.ru/

93

A3OTCO,I[ep)KaH_II/Ie TCTCPOUUKINICCKUC
COCAMHCHUS. HYI(J'IGI/IHOBI)IC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouosornyeckas POJib

94

95

96

97

[Tpaktuueckas padora Ne 4. Peenue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3zoTcoaeprKalye OpraHn4ecKue
coenqnueHusa”

[IpakTuueckas padbora Ne 5. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeMe
"Pacnio3HaBaHne OpraHUYECKUX COEAUHECHMIT"

KonTponbhas pabota no teme
"A3zoTcoaeprKalie opraHun4ecKue
coenuuenus"

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/BI UX CUHTE3a —II0JIUMEPU3ALIU U
MTOJIMKOHICHCALTUS

https://www.yaklass.ru/

98

[TnacTmaccel. YTunuzanus u nepepadoTka
MJIaCTHKA
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99

100

101

102

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kay4yyku. Pe3una

BouiokHa: HatypanbHbIe, HCKYCCTBEHHBIE,
cuHTernyeckue. [lonumepsl criennanbHOro
Ha3HAYECHUS

[IpakTuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 33724 110 TeME
"Pacrno3HaBaHue jacTMace U BOJIOKOH"

O06001IeHne U CUCTEeMAaTU3AIMS H3YYEHHOTO

MaTepuaia 1o reme "BbICOKOMOEKYIsIpHbIE
coenuueHus"

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME

102




11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jl:;ln Tema ypoka Beero Konrpoabnsie IIpakruuyeckue gg}?;l;zizlfenbnme
padoThI padoThI pecypesr
AtoMm. CocraB aTOMHBIX sjiep. XUMUYECKUN )
1 1eMeT. M30TOMLL 1 https://www.yaklass.ru/
2 CtpoeHue 31IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC UKCIIa
3 gﬂzccﬁﬁﬁgiiii;?h{mecmx SJIEMEHTOB (S-, 1 https://www.yaklass.ru/
, d-,
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opouTaIIM
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
5) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBIE KOH(UTYpAIH HOHOB. 1
DNEeKTPOOTPUIIATETEHOCTh
[Iepnonnueckuit 3akoH u [lepnoanueckas
7 CUCTEMA XMMUYECKUX 3JIEMEHTOB Zv[ n. § 1 httos://www.vaklass.ru/
MenpeneeBa, CBs3b C COBPEMEHHOM TEOpHE
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
Tepuo1am
9 CucreMaruzanys 1 00001IeHe 3HAHNUI 110 1
TeMme
Bunpl xumuueckoi cBs3u. MexaHu3Mbl
10 00pa30BaHMs KOBAJICHTHOW CBS3H. 1 https://www.yaklass.ru/

Bonopoanas cBsizb. MexMOIEKyIsIpHbIE
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B3aUMOJICUCTBU

11

BaneHTHOCTh 1 BaJIEeHTHBIE BO3MOXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

12

13

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

BemecTBa MOIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

https://www.yaklass.ru/

14

15

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOMIHBIX pacTBOpax

HctuHHbIe pacTBOPHI: HACHIIIEHHBIE U
HEHACHIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapats

16

17

18

CriocoObl BbIpaKeHUsI KOHIIEHTPALIH
pacTBOpoB

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITUN
"MaccoBast 107151 paCTBOPEHHOTO BelecTna",
"MoJiipHasi KOHIIEHTparus'"
Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX BEILECTB

https://www.yaklass.ru/

19

20

CI/ICTCMaTI/BaI_II/I}I u O606IJ_ICHI/IC 3HAHUH 110
TEMEC

KonrtponsHas pabora o temam "Ctpoenue
aroma. [leproauueckuii 3aKOH U
[Teproandeckast cucTeMa XUMUYECKUX
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"

21

Krnaccudukanus XuMHUeCKUX peakiuil B
HEOPraHWYECKON M OPraHUYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH

https://www.yaklass.ru/
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22

COXpaHEHHs U MPEBPALICHUS SHEPTUH ITPU
XUMHAYECKHX PEaKIUIX

TemnnoBbie 3 HEKTH XUMUYECKUX PEaKIH.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

26

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX
peaKLII/If/'I U TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanms u karanusaropsl

['oMoreHHbIe U reTepOoreHHbIE PEAKIIUU
[IpakTuueckas padora Ne 1 mo reme "Bnusiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peakiuu"

https://www.yaklass.ru/

27

28

29

30

31

32

33

OO6paTtumbie U HEOOpATUMBIE PEAKIIUU.
XHUMUYECKOE PAaBHOBECHE

[IpakTuueckast padora Ne 2 o reme "Bnusinue
pa3nuyHbIX (PAKTOPOB HA MOJI0KEHUE
XMMHUYECKOTo paBHOBecus"

DnektponuTrueckas aucconuanus. CuiabHbIe
U ciabbie AIeKTponuThl. CTeneHb
JACCOIAAIIN

HNonnoe npounsseaenue Boabl. Cpega BOIHBIX
pactBopoB. Bogopoanslii mokazatens (pH)
pacTBopa

I'mpopoinns coneit. Peaknuu, nmporekaromue B
pacTBOpax AJIEKTPOJIUTOB

[IpakTuueckas pabora Ne 3 o Teme
"XUMHUECKUE PEAKIIUU B PACTBOPAX
AJIEKTPOIUTOB"

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
BaxHeiinme OKHUCIUTEIN U BOCCTAHOBUTEIHN

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

34

MeTo/1 371IEKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
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Oaylanca

35

9J'I€KTpOJ'IH3 pPacTBOPOB U pacCilyiaBOB BEIICCTB

https://www.yaklass.ru/

36

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

37

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

38

39

40

CucreMaruzanys 1 00001IeHe 3HAHNUHI 110
Teme "XuMHUueckue peakiuu'

KontponbHas padota nmo teme "XumMudyeckue
peakuun"

[Tonoxenne Hemerauios B [lepuoanyeckon
cucTeMe Xummuueckux anemeHTos 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Du3nueckne CBONCTBA HEMETAIIOB

L

41

42

ANIOTpONHs HEMETAIIOB (Ha IpUMepe
KHCIIOpOoJ1a, cephl, hocdopa u yriiepoa)
Bonopon: nonydenue, puznueckue u
XUMHUYECKHE CBOMCTBA. [ 'napuabl

https://www.yaklass.ru/

43

["anmorensl: HaXOXKIEHHUE B IPUPOJIE, CIIOCOOBI
HOJ'Iy‘IGHI/Iﬂ, Q)HSHIICCKI/IC U XUMHNUYCCKHUC
CBOMCTBA

44

45

46

47

I'anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJICOAEPIKALUE COCTUHEHHU
raJIOTEHOB

JlaGopaTopHbIe ¥ TIPOMBIIIIEHHBIE CTIOCOOBI
nony4yeHus ranoreHos. [Ipumenenue
TaJOTeHOB U UX COSTMHEHUH

[IpakTuueckas padbora Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"T"anorensr"

Kucnopon: nabopatopHble U MPOMBIIIIJICHHbIE
COCOOBI OTYYEHHUs, PU3UIECKUE U
xuMHuueckue cBoiictBa. O30H. [Ipumenenue
KHMCJIOpO/ia U 030Ha

https://www.yaklass.ru/
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48

OKcHIBI M IEPOKCHIBI

49 Pemenue 3amay pa3aMvHBIX THIIOB
Cepa: HaxOXXJEHHUE B IPUPOJIE, CIIOCOOBI

50 MoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA

51 CepoBoaopo, Cyabhuabl

50 Kucnopoacoaepxaiine COeAMHEHUS CEPbI.
OcoOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI
[IpakTuueckas paborta Ne 5. Pemenue

53 JKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u
eé coequueHus"
A30T: HaXx0XJIeHHE B IPUPOJE, CIIOCOOBI

94 MOJTy4eHUs, PU3NIECKUE U XUMHUECKHUE
CBOMCTBAa. AMMMAK, HUTPHU]IbI

55 Kucnopoaconepkaiine coeiMHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI

56 [TpumeHeHne a30Ta M €ro COSAMHEHUH.
A3oTHbIE y100peHus
docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI

o7 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE https://www.yaklass.ru/
coiicTBa. Pochuas! u hochun

58 Oxkcunbl hocdopa, pochopconepxarme
kucaoThl. Conu pochopHOil KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAUHEHUH.
®dochopuble y1oOpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAJIBHBIX 3a4a4 10 TeMe "A30T 1
dbocdop u ux coeguHeHus"
VYrnepos: HaxoXkJIeHUe B IPUPOJIE,

61 JUTOTPOMHbBIE MOAU(pUKAIUY; (pU3HUecKre U https://www.yaklass.ru/
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxcun yriepoaa(ll), okcun yriepoma(1V),
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YroJibHas KMUCJIOTa U e€ colu

63 Pemenue 3amay pa3aMvHBIX THIIOB 1
Kpemuuii: HaxoxxJ1eHue B IPUPOJE, CIOCOObI
64 MOJTy4eHUsI, PU3HUECKUE U XUMUICCKUE 1 https://www.yaklass.ru/
CBOMCTBA
65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA, 1
CHJTUKATHI
66 [IpuMeHeHne KpEMHUS U €70 COCIUHEHUM. 1
Crek10, €ro noyryueHue, BUIbI CTEKIIA
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB 1
68 CI/ICT?'MaTI/ISaIlI/Iﬂ 1 0000IICHIE 3HAHUI T10 1
teme "Hemeramib!"
69 KonTponbnas pabota no teme "Hemerasmibr" 1
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, 1
KOPPEKILHsI OIIHUO0K
[Tonoxenne meramios B [lepuognyeckoin
71 CHCTEME XUMHUECKUX JIEMEHTOB. 1
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB
79 Oo6mue ¢puznyeckre CBOWCTBA METAIJIOB. 1 https://www.yaklass.ru/
[IpuMeHeHne METaIOB B OBITY U TEXHUKE
73 Crnnasel MetaiuioB. Koppo3ust Metanios 1 https://www.yaklass.ru/
74 Pemrenue 3ai1ay pa3nuyHbIX TUIIOB 1
DNEKTPOXUMHUUECKUNA Psi/I HAMTPSKEHUH
75 MeTauioB. OO0IIMe CIOCOOBI MOTyYeHUS 1 https://www.yaklass.ru/
METaJIJIOB
OOm1ast xapakTepucTika MeTayuioB |A-rpymisl
[epronnveckoit cHCTEMBI XUMHYECKUX
76 a1eMeHTOB. Harpuii 1 Kajuii: 1ony4eHue, 1

(bU3MYeCKre U XMMUYECKHUE CBONCTBA,
HpI/IMeHeHI/IC HpOCTBIX BCIIICCTB U UX
COCTUHEHUN
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77

78
79

O6mas xapakrepuctruka metayioB HA-
rpynusl [leppoaudyeckoi cucTemsl
XUMHYECKUX AJIEMEHTOB. Maruui u KaJibIuid:
noJiydeHue, GU3NIeCKue i XUMUICCKIE
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEILIECTB U
HUX COeIUHEHUN

JXKeEcTkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUs

ANOMHUHUI: TTOTydeHue, Gu3ndeckue u
XMMHYECKHE CBOICTBA, IPUMEHEHHE

https://www.yaklass.ru/

https://www.yaklass.ru/

80

AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA
QAITIOMUHHUS, TUAPOKCOKOMIIEKCHI aTFOMUHHUS,
UX IPUMCHEHHUE

81

Pemenue 3amau Pa3JIMYHBIX TUIIOB

82

83

84

[IpaxTuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
"MeTaJibl TJIaBHBIX oArpynmn"

OO6m1ast xapakTeprUCTHKa METAJIJIOB TTOOOYHBIX
nonrpynn (b-rpynmn) Ileproauueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB
Pu3nyecKue 1 XMMHUYECKHE CBOMCTBA XpoMa U
€ro COEMHEHNM, UX IPUMEHEHHE

85

Baxwnerime coenHeHUs Maprasia.
[TepmanranaT Kayius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

https://www.yaklass.ru/

86

dusnuecKkue 1 XUMUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHuu. [lomydyenne u npuMeHeHne
CILIABOB XKeJle3a

https://www.yaklass.ru/

87

dusnueckye U XUMUYECKHUE CBOMCTBA MEeIU U
€€ COEIMHEHUI, UX IPUMEHECHUE

https://www.yaklass.ru/

88

dusnueckre u XUMHUUECKUE CBOMCTBA IIUHKA U
€ro COCIMHEHUM, UX TPUMEHEHHUE.
' ApOKCOKOMILIEKCHI IMHKA

https://www.yaklass.ru/
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[IpakTrueckas padota Ne 8. Permenue

89 HKCIEPUMEHTAIBHBIX 33a4 110 TEME 1
"MeTtasipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3amay pa3aMvHBIX THIIOB 1

91 O06006111eHre U cUCTeMaTU3alus U3Y4eHHOTO 1
Marepuana mno teme "Mertanibr"

92 KonTponbHas pabota o Teme "MeTtamibr" 1

93 AHanus pe3ynbTaToB KOHTPOJIbHON padoThI, 1
KOPPEKIHSI OIIHOOK
Poine xumMun B obecrieueHIH yCTOMYNBOTO

94 pa3BuTUs yenoBeuecTBa. [loHATHE O HAyUHBIX 1
METOJIaX MCCIICIOBAHUS BEIICCTB
HayuHblie MpUHITUITBI OpTaHU3AIAH

95 XHUMHHCCKOTO IPOM3BO/CTBA. 1 https://www.yaklass.ru/
[TpoMEIIIeHHBIE CTIOCOOBI TIOTYUCHHS
BXHEHIIINX BEIIECTB

9% XUMUYECKOe 3arpsi3HEHUE OKpY Karolei 1
CpPEIIbI U €T0 TIOCIICICTBHS

97 XuMUS ¥ 37I0pOBbe YesioBeka. JIekapCTBEHHBIC 1
CpeacTBa

98 Xumus num. Pons xumun B obecriedeHnn 1
MUIIEBON O€30MacCHOCTH

99 KocMmeTrnueckue u napdroMepHbIe CpeACTBa. 1
beiToBas xumus
X¥MHS B CTpOUTENBCTBE. BaxkHelmue

100 CTPOMTENBHBIE U KOHCTPYKLIMOHHbIE 1
MaTepraIbl

101 XuUMUA B CENBCKOM X0351icTBE. OpraHndyeckue 1
1 MUHEpaJbHbIC yI0OpeHUS

102 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 1

TEMC
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» Xumusi, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankor C.A.,
JI€skun A.H., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A.A., Jlynun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiectBo «M31aTenbcTBo
«IIpocBenienue»

Xumust: Yriyonennslil ypoens: 10 kinacc: yueOunk/Epemun B.B., Ky3pmenko
H.E.,Tepenun B.W., JIpo3nos A.A., Jlyaun B.B.; nox pen. Jlynuna B.B.
OO0mIecTBO ¢ OTpaHUYCHHOM BO3MOXKHOCTRIO "J[poda"; AknmonepHoe
obmectBo "U3narensctBo "[IpocBeiienne"

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Xumus. 10-11 knaceel. Yriuy0néHHsiil ypoBeHb. Pabouas nporpamma u
METOJNYECKUE PEKOMEHIALMU K yueOHuKaM oA pex. Jlynuna B. B.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://www.yaklass.ru/

https://videouroki.net/video/my-class

https://educont.ru/
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