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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma mo XMMUU Ha YPOBHE CpefHero oOiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO o01ero
obpazoBanus(POIl COO), npencraBieHHbIXx B DefepaibHOM TOCYIapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, ¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TNOJNOXKeHH «Crparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha niepuon 10 2025 ronma» (Pacmopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
N3yuyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BaHO oOecrneunuTh 00IEe00pa3oBaTENbHYI0 |
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KHU3HHU B COIUYME, a TaKXkKe s
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0O  WHTEPIpPETAallMil0 B COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJieH, coaep KaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peanu3alus KOTOpoil o0OecrneynBaeT
MOJIy4YeHHE TNPEACTaBICHUSI O UENAX, COACpKaHUHU, OOIIell cTpaTeruu
OOy4eHHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNieSieHHe: TPUHIIUIIOB CTPYKTYPUPOBAHMUS M TIOCJIEAO0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM aTrTecTtali B (opMe €IUHOr0 TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOIEHHOTO N3YUYEHUST XUMUH:



e YCTaHABIMBAE€T HWHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesnesieHue W CTPYKTYpHUPOBAaHHWE €ro I0 KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe MO XUMHHM HpPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHON COCTABIISAIOIIEH,
KOTOpasi JOJKHA OIpPENEsIThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYECHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUST HAa YPOBHE CpEeIaHEro ooOIero obpa3oBaHUS
XUMHSLT Ha YpOBHE YINIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIUM  3TalloM  MOJYYEHUS  XUMHYECKOro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3alUsSIX CPEIHEr0 MPOoPeCcCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN MPoduih
oOy4eHHUsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIETr0 MOJIyYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx mpodeccruonanbsHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTpaMMBbI CpPeAHEro oO0Imero oOpa3oBaHHS
U3ydeHue rmnpeamera «XuUMHUS» OPUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJEp>KaHUS 3TUX KypCcOB B MporpaMme MO XHMHUU 32 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKass XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCS K 0a30BOMY YpPOBHIO HM3Y4YEHMs NIpeaMmeTa. DTa CHCTEMa
3HAHMM MOJy4YaeT ONpENeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOieHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUs PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOW KUHETHUKU
U TepMoauHamMuKku. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercssi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH npu e€ o0Opa3oBaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yueHue
TUMOB  peakuuil  jJomnojHsAeTcs  (HOpMUpPOBAHMEM  TIpPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS JUIsl KJIACCOB OMpeeaEHHOro mpodus (TaaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHTHI y4eOHOTO MaTepuayia 1o obmel xumuu. [lpu
U3y4YEHUU TMpeiMeTa B JAaHHOM Ccllyyae akLeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIipHAss Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS



MAacCbl U JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEIACTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIIUNA yAETbHBIA Bec OyleT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae TOpeloCTaBiseTCS  BO3MOXKHOCTH g Ooliee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XUMHYECKOW  OpraHu3aliy  KJICTKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIUJABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHl U Apyrue. [Ipy 3ToM 3HaHMA O COCTAaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>)KaT OCHOBOW I HW3y4YCHUS
CYITHOCTH TPOIeccOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B muranme ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYYHBIX METOJIOB MTO3HAHHUSA U OIBITA MPAKTUYECKOTO MPUMEHEHHU ST HAYYHBIX
3HAHUM HM3y4eHHE NpeaMera «XUMHUsDH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TpEeAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbIX obnactell «EcTrecTBeHHO-HaydHbIE MOpeaMeThD», «MaTemartuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero oOiiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MEPBOCTENIEHHON 3HAYUMOCTH SBISIETCA (DOPMUPOBAHHE OCHOB
HAyKM XUMHUHM Kak O0O0JIACTM COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. PemieHue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTEepUaIbHOM €IMUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUM MPUPO/IBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MATEPHUATIOB, HOBbIX UICTOUYHUKOB YHEPIUH, B
o0eCTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAINIMX B OCHOBE XUMHYECKOMU
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMHUYECKHUX PEAKLHH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
Hay4YHBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBanue y oOy4aromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKU C MO3UIIMKI SKOJIOTHYECKON 0€30MacHOCTH MOCIeICTBUM
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yriayOleHne  TpeACTaBICHM O  HAyyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOAE, B MPAKTUYECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEJHEro oOuero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMus» Ha  YINIyONE€HHOM ypoBHE OCOOYI  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIHUTaHUE YOEKAECHHOCTH B TIO3HABAEMOCTHU SIBJICHUM MPUPOIBI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHENTHOM Mpo(dheCcCHOHANIBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMHupoOBaHWEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTpOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIN). TUIBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3M.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHas,
ckenerHass. M3omepus. Buabl wW30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTHUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBinenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. IlloHaTne o
dbynkunonanasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C 00pa3laMyd OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OTbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, OOyIJIMBAaHME W TOPEHHE), KOHCTPYUPOBAHHE MOJENEeH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMysia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SpP -
ruOpuan3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHIa, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (Gopmylia, HOMEHKIATYypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLUMH IMPUCOEAVHEHUS, 3aMEIIECHUS B (-TIOJIOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanusi ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. Ilonumepuzamus
CONPSKEHHBIX TUEHOB. CrToCcOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuu3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHCITOTHBIE CBOCTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apEeHOB. XHMHUYECKHUE
CBOICTBa O€H301a U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJIUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytaeie HedTsHBIE Ta3sl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocoOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIENoYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MPEBPALICHUN:
n3ydeHue (GU3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, IOJY4YEHUE HDTWICHA U
W3YYEHHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoJueKiusMu «HedTb» u «YTomby», ¢
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U FaJIOTEHIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (Ha MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorumdeckuil psan, obmas Qopmyna, H30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiuysi Ha OJHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOIa
Ha opranu3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEIICHUS, B3AUMOJICHCTBUE C OPraHUYE€CKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBieHue 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! osryueHus: U npuMeHeHue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUuU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs M IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3ndeckue CBOMCTBA
OJTHOOCHOBHBIX MpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKAIMM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O NPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH068as KUCIOThl. CrIocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHK/IaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eoyHon cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpi1a KaK COMM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

OOw1as xapakTepucTHka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUHU C YYACTUEM CIIUPTOBBIX U aJIbIAETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKo3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHus3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponmus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala M LEIUIIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYyeHHe >PHUPOB LeUoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOIO CIIMPTA B AJIBIETUJ HAa PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cBOMCTBAa pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHUpThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuyecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue MPOU3BOJHbIE amMmMmHuaka. Krnaccudukanus aMHHOB:
anudaTtuyeckue W apoMaTUYECKUe; TIEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTaBUTENb AaMHHOB apomarudeckoro psga. CrtpoeHue
aHWIMHA. B3auMHoe BIusHUE rpyII aTOMOB B MOJEKyJie aHuInHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJIyYEHUs] M NpUMEHEHHE amudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkucoTel. HoMeHknaTypa u nuzomepusi. OTaenbHbIe IPEICTaBUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @U3NYecKue CBOMCTBA  AMHUHOKHUCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. [lepBuuHas, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypauusl OeNKOB NMPH HArpeBaHHUM, LIBETHBIE
peakuuu Ha O€JKM, pEUIeHHE JKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcomepkalpe — OpraHhyeckue — coeamHeHus» U «Pacmo3HaBanume
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonmumepubie Marepuanbl. I[lmactmacchl (TOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MpPEBpaIllCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (DOPMYJIbl OPraHMYECKOTO COCAUHEHHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEOUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QopMyIIbl
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpPENEICHUE AO0JU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EM NP U3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siaep. Xumudeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NMEpUOAUYECKOr0 3aKOoHA U [leproanyeckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCKasi CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJsipHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. BomopoaHnas CBs3b.
MexMoneKyIsspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUs.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucteMax. MctuHable pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
AHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 3 (PEKThl XUMUYECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIEC peaKIMk. XUMHUECKOe paBHOBecue. KoHcranTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKUCIEHHS M BOCCTAaHOBJIEHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3oKEHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PaA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3NUeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, gusnueckne M XUMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoje, CIOCOOBI MOJydeHHs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHeumume KUCIOPOACOACPIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COEUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(1V), oxcup
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeNTMHEHUN.

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocOObI MOMy4deHUS, (U3HUCCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenune ¢ocopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
®duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepona(ll), oxcun yraepona(IV), yronbHas kuciota u e€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCINHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenne KkpeMHus U ero coeAuHeHuil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetaioB B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CruiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PSSl  HampspkeHui  metawioB.  OOmue  crocoObl
MOJTy4eHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX dseMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapaktepuctuka metamioB [IA-rpymmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nuecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB W HX COEIUHEHUHU.
JKéctkocTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUSI.



AnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxneiiimme coeaunenuss wMapranua(ll), wmapranma(IV), wmapranma(Vl) wu
mapranua( VII). IlepmManranat kamus, €ro OKUCIUTEIbHbIE CBONCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHIbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Toayuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpuMmenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTrauibl W CIUIaBb», B3aWMOJECHCTBHE
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJJIOB, B3aUMOJICMCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeaAMHEHUA», «A30T U (Hochop U UX COEAUHEHUSN,
«Mertaibl TIaBHBIX NOATPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTna. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTHHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBEI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHBIE
CHOCOOBI MOTYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYyYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Posb xumuu B 006ecriedeHIH SHEPreTHIeCKON Oe30MMacHOCTH.

XuMHsi H 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJb30BaHUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOoHUKU. HaHOTEXHONIOTMN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00OBEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIMH, €CJIM OJIHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOAYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce ocylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKalus, MnepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSIHHUE BEIIECTBa, WACAIbHBIN Ta3,
buznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YPHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



nperaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHUSD» OTPAkKarT
c(hOpPMHUPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OoOy4Jaronuxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEILBHOM M TMPAKTUYECKOW JAEeSATEILHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOUICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAMIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



MHTEpeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSI3aHHBIC C XUMUUYECKUMHU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI 1IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJItoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUS LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUHN IO XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHON TPAaCKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU I11€JIECO00Pa3HOTO OTHOIIEHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIOJNIB30BAHUSA JOCTWIKEHUNW XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOW
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

NOHUMAHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM pOJM B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 9KOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOJIANIUX B HEM U3MEHEHUM, YMEHHUSI JeiaTh 000CHOBaHHBIE 3aKJIFOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON NeATEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasiuyHbIX cepax mpodeccrnoHaIbHON
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIAMETHBIE) OOIICHAYYHbIE MOHATHSA, OTPAKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKYy METOI0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleI0BaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl AEATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JJIs1 KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHUYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakuuu — MpHU PEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HAy4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHUs, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMEeTHbIe ((pu3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ JUaIOra U/ uim
JUCKYCCHH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3EHTAlUel pe3yJbTaTOB IMO3HABATEIBbHON JESTEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW PabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allui y4eOHOro MPOeKTa, U (POPMYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk1eHHs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBISATH CBOK II03HABATEIBHYIO
NEeATEIbHOCTh, ompeneinss €€ Leaud M 3aJa4yd, KOHTPOJIHMPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Ipe/jlaraéMblii aJrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUHM Y4€OHBIX UM HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaJIn3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS IPOrpaMMBbl IO XUMUU Ha YIriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JIE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAlMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMmMe IO XHMHMHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBl 110 TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTETUYECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JJaHUH HOBBIX MAaTE€pPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PaMOHAIEHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0ojlouka aroma, s-, p-, d-aTOMHbIE OpOWUTaNM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aTOMa, TIHOpuAM3alMs AaTOMHBIX oOpOuTajiei, HOH, MOJIEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENET, (PyHKIHOHATIbHAS
rpynna, pagudkaig, CTPYKTypHble (opmynbl (pa3BEpHYTHIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUSl CTPYKTypHas M HPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIllMe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3AKOHBI
(nepuonuueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U MpEBpalIEHUS BHEPrUM NP XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIKAIIHE B OCHOBE
NOHUMAaHUSI IPUYUHHOCTUA U CUCTEMHOCTH XMMHUUYECKHUX SIBJIICHUM; MPEACTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLui, TEPMOJMHAMMYECKHUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3¢ ekTsl, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M NPAKTHUECKOH
NESATENIbHOCTH ~ 4YeJIoBeKa, OOIMX  HAay4HbIX  NPHUHLIMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPadOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUMHA  MOCPEICTBOM  COCTABJICHMS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHUX BELIECTB ISl MIUTHOCTpaIuU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHHUM: YCTaHaBIMBATh IPUHAJUIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHUID K OINPEACIIEHHOMY
KJIacCy/Tpynme COEIWHEHWH, JJaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOU
HoMmeHkiartype (IUPAC) u npuBOOuTh TpUBHAJIbHBIE Ha3BaHUSA JJIS OTAEIBHBIX
IpeJICTaBUTENIEH OPraHNYECKUX BEIIECTB (3TUJIEH, alleTWJIEH, TOJYOJ, TJIUIEPHUH,
ATWJIEHIJIMKONb, (PEHOd, (QopMalblIerujl, aueTalbJeruj], aleToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NaIbMUTHHOBASI KUCIIOTHI,
TJIMLUH, ajlaHuH, MajbTo3a, (PYKTO3a, aHWIWH, JUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpyTHE);

C(OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAas W MOHHAs CBSI3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

cOPMHPOBAHHOCTh ~ YMEHHMI  XapakTepu30BaTb  COCTaB, CTPOEHUE,
(¢u3NUecKue M XUMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH pPa3IUYHBIX
KJIACCOB OPraHUYECKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKCHOB, aJIKaIUECHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOJIOB, CIUPTOB, aJbIECTHJIOB, KETOHOB,
KapOOHOBBIX KHCJOT, MPOCTBIX U CIOKHBIX 3(DUPOB, KUPOB, HUITPOCOSAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, H- W TOJHCAXapHIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMMHMYECKHMX PEAKIUA C MCHOJb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CMIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U T-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
Colpbsi (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoOTKH U
MpaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METOJlaX MO3HaHHs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSAThH 3TH 3HAHUS;



c(OpMUPOBAHHOCTD yMEHUS MIPUMEHSTH OCHOBHBIE onepauuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3ALIMIO, BBISIBJIEHUE MPUYMHHO-CICICTBEHHBIX CBSI3€W — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKIIUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMMAaHUS CYIIHOCTH MAaTEpUaJbHOTO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKHUX PEAKIMH C UCIMOJIb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJACTBEHHON JIEATEIBHOCTU YEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbBIC 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PELICHUN
po0JIeM B CUTYalLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIy4YeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMUM YIJIEBOJOPOAOB PAa3IMYHBIX KJIacCOB U
KHCIJIOPOACOIEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHUE 3KCIIEPUMEHTAIbHBIX
3a/lady 10 pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyIMpoBaTh IEb HUCCJICAOBAHMS, TMPEACTABISATH B Ppa3iuuHON (popme
PE3yNbTATHI AKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPAaBUJIa IKOJOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY H
TPYJIOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKpPYKaIOIIEH
MIPUPOTHOM CPEbl U JOCTHXKEHHS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [1JIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

Cc(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoil nH@opmanuu, HTepHeT U Apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIIo, repepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW NPHUPOJLI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCHEYCHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOM, SHEPreTHUYECKOM W IMHINEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3AAHMHM HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECICUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHUs, B
GbopMHpPOBaHUM MHPOBO33PECHHUS W OOMIEH KyJbTypbl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHHC  CHCTEMOH  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHYECKHH DJJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, s-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMSI aTOMa, TUOpUIIM3aIis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BaJlEHTHOCTh, JJICKTPOOTPULIATEILHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAS, MeTaJUIMdecKas, BOIOPOIHA),
KpUCTAJUTMUECKasl PEmI€TKa, XUMHUYECKas PEaKIus, pPacTBOpP, DICKTPOJIHTEHI,
HEDAJICKTPOJUTHI, AJEKTPOJUTHYECKAsT JIUCCOLMAIMS, CTEMEeHb JIUCCOILUAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XUMHUYECKON peaKIfK, CKOPOCTh XUMUYECKON peakiini, XUMHYECKOE PaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIMTHYCCKOW ITHUCCOIUAIINHN, TIEPHOIUICCKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS] SHEPTUU TIPH XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJWYECKUM SI3bIK
XUMUH, MHPOBO33PCHUCCKHE 3HAHWS, JICKAINME B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTA W CHCTEMHOCTH  XUMHYECKUX  SIBJICHHH;  COBPEMCHHBIC
MIPEACTABIICHUS] O CTPOSHWW BEIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISPHOM U
HAJMOJICKYJIIPHOM  yPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakiuii, TEPMOAMHAMHUYECKUX W  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHH, PAaCTBOPAX M IAUCIIEPCHBIX CHCTEMaX;
(baKTOJOTHYECKHUE CBEJCHHMS O CBOWCTBAaX, COCTaBe, IMOJYYCHHH U OE30MaCHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  OPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pPHbIC NMPU3HAKU TOHATHUH,
yYCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATH XMMHMUYECKYK) CHMBOJIUKY IS
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMUYECKUX  pEaKLuH,
cuctematuieckyto HoMeHknarypy (IUPAC) u TpuBuanabHble Ha3BaHUSI OTAEIbHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XMMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBS3U (KOBAJIEHTHAs,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOT'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBSA3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAcCU(PUIMPOBATH:  HEOPTraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pEarupyrollyux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakuuu, U3MEHEHHIO
CTEIIEHE! OKMCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiau3aTopa U
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
. MenneneeBa 1 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QDYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHOJIOB
ITepuomnueckoit  cucremsl  J.M.  MeHneneeBa,  uWCOONb3yss  MOHSTHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE MOMYPOBHU», «S-, p-, d-aTOMHBIE
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coeluHeHMd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUW: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME T€HETUYECKON CBA3M MEXKAY HEOPTraHWYECKHUMH BEIIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

C(OPMUPOBAHHOCTH YMEHHUS PACKpPbIBATh CYUIHOCTb:  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuil MOHHOr0 OOMEeHa MyTEM COCTAaBJICHUS] WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THAPOIM3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIHMi ¢ YYETOM MX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOM pEaKIUu B 3aBHCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIEHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aencTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTb YMEHHUSl XapaKTEpPU30BaThb XUMUYECKHUE PpEaKIUH,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, aMMHAaKa,
oOIMe HayyHble MPUHLMIBI XUMUYECKMX NPOU3BOJCTB; LIEJIECO00PA3HOCTD
NPUMEHEHHUS HEOPraHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-IT0JIb3a;

C()OPMUPOBAHHOCTb BIIAJICHUS CHUCTEMOM 3HAHUI O METOoJax Hay4YHOI'O
NO3HAHUS SIBICHUNW NpUpPOIbl — HAONOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHHS XHMHUYECKUX SIBJIICHHH, HMEIOIIMX MECTO B MPHUPO/E,
IIPaKTUYECKOM AESITEIILHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUS BBISBIISITh B3aMMOCBSA3b XMMHUYECKUX 3HAHHUM C
MNOHATUSAMU U MPEJICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MIOHUMAaHUS MAaTePUAIbHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI TPOBOJUTH PACUYETBHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKLMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peaklMy; 3HAYE€HHUsS BOJOPOJHOIO TOKA3aTelNsi pPacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMHU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MAacCOBOM J10J1€l pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT mpHMECH); AOJM BbIXOJA NPOAYKTa PEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MIPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHMUECKUX BEUIECTB, ONPEACIICHNUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, HM3YyYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEakIuH, pelieHHue
DKCIIEPUMEHTAJIBHBIX 3ada4 no Temam «Metamey u  «Hemeramnsy) ¢
coOJII0IeHHEM TIpaBMJI 0€30MacHOro oOpallieHus ¢ BELECTBAaMH U JJaOOPaTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B



paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TOJb30BaHUS XUMHUYECKOM
nocynoil u jabopaTopHbIM O00OpyJOBaHUEM, OOpalIeHUs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIHSMHU TO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOT0 TIOBEACHHWS B OBITY W TPYIOBOU
JESATENPHOCTH B LENSAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HPUPOIHOU
cpeabl U JOCTHUXKEHUsS €€ YCTOWYMBOIO pa3BHUTHS, OCO3HABATh OIACHOCTh
TOKCHUYECKOTO JEUCTBUS HA YKUBBIE OPTAHU3MbI ONPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3IMYHBIX UCTOYHHUKAX (HAyYHas U y9eOHO-HAydHAs
JUTEpaTypa, CpeicTBa MaccoBOM MH@popMaluu, IHTEepHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUYECKYI0 MH(]OpMaIuio, nepepadbaTpiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1auei.
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bu6mmoreka [IOK
3.2 keToHbl. KapOoHoBBIe KUCTOTHL. CIIOKHBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' P A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9 1
https://m.edsoo.ru/2dd5724
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 11 | bubmmoreka [JOK
) BEILIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHOCRHG pakitit https:/m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 31 2 3
eMeTaLIE https:/m.edsoo.ru/2dd57£24
b K
2.2 Mertamnnsl 23 2 2 nomorexa 110
https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHA U 9 1 but6mmorekxa [IOK
) JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaueHME
OpraHUYE€CKON XUMHUH,
1 OpeacTaBIEHUE O 1 Eubmorexa IOK
p https://m.edso00.ru/3686e6f5
MHOT000pa3uH OpPraHnIeCKUX
COEAMHEHHI
bubmuorexa [JOK
2 CraproBas KOHTPOJIbHAs paboTa 1 1
P p p https://m.edsoo.ru/Oce6fd4c
DNEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (OCHOBHOE U
3 BO30YKJIEHHOE COCTOSTHUS). | bub6nuorexa [IOK
BaneHTHbIE BO3MOXKHOCTH https://m.eds00.ru/8d39f5¢8
aToMma yriiepojaa
XuMHu4ecKas CBs3b B
OpPTaHUYECKUX COCTUHECHUSIX.
4 MexaHn3MbI 00pa30BaHUS 1 bubmorera [JOK
. p https://m.edsoo.ru/9e¢595¢b8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus crpoenus
OpPraHUYECKUX COCTMHECHUN A.
bu6mmorekxa [IOK
5 M. bytneposa 1

Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS.

https://m.edsoo.ru/b0e61661




DOnekTpoHHbIC 3P PEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHU I

[IpencraBnenue o
KJIacCCU(PUKALINH U

bu6mmoreka [JOK

6 cHcTeMatHicckal https://m.edsoo.ru/c212dd21
Homenknarypa (IUPAC)

OpraHUYECKUX BEIIECTB

7 Knaccudukanus peaxiuii B bubnmoreka [JOK
OpraHN4YeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

8 CucremaTu3aius 1 0000IIeHNe bubmmoreka [JOK
3HaHUM 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH DS,
obmrast popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnorexa [JOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 dusnueckne U XUMUYECCKHE bu6mmoreka [JOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoienue ankaHoB B

11 npupoje. CriocoObl MoyyeHus Bubmiorexa LIOK

https://m.edsoo.ru/259b0a5b
Y TIPUMEHEHNE aJTKaHOB
[{ukmoankaHbl: 00IIast
(dbopMyIa, HOMEHKIIaTypa U
12 HU30MepHsi, 0COOEHHOCTH bubnmnoreka [JOK

CTPOEHMS U XUMUUYECKHUX
CBOMCTB, CIOCOOBI IOJTyYEHUS U
IIPUMEHEHHE

https://m.edsoo.ru/156730d2




Pemienue pacuéTHpIX 3a1a4 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO

bu6mmoreka [JOK

13 BCIIECTBA 110 MACCOBBIM JIOJISIM https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOJISIIIUX
B €r0 COCTaB.

AJIKEHBI: TOMOJIOTUUECKUH PsijI,
obmras popmyina,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U bubmmorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHas ¥ IIUC-

TpaHC-U30MEpHsl AJTKEHOB
dusznueckrue 1 XUMHIECKHE

15 CBONCTBA ajnkeHoB. [IpaBuiio bubmmorexa [TOK

https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA

16 CriocoOsl monyueHus: u bubnunorexa [JOK
IIPUMEHEHNE AIKEHOB https://m.edso00.ru/665dc058
[IpakTuueckas padbora Ne 1 mo

17 Telljwe "HonyquII)/Ie JTUJICHA U Bubnrorexa LIOK

. " https://m.edsoo.ru/0941eed8
W3Yy4YEHUE €ro CBOMCTB
Pemenne pacu€THbIX 3a1a4 Ha

13 ONPEACIICHUE MOJIEKYIISIPHOU bubnuorexa [JOK
(hOopMyIIbI OPraHuYeCcKOTo https://m.edsoo.ru/e9ea9921
BEILIECTBA
ATKaJIUeHBI: COMPSIKEHHBIE,

M30JIUPOBAHHBIE,
19 KYMYJIMPOBAHHBIE. bubnworexa LIOK

Oco6eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

https://m.edso0o.ru/04298c0a




20 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

)1 CriocoOsl motyueHus u bubnmoreka [JOK
NIPUMEHEHUE AJIKAJIUCHOB https://m.edsoo.ru/1aa81660

2 AJIMUHUCTpaTUBHAs bub6nuoreka [IOK
KOHTpOJbHAs paboTa https://m.edsoo.ru/68bbccdc
AJIKMHBI: TOMOJIOTUYECKUH AL,
obmras popmyina,

7 HOMEHKJIaTypa, FJEKTPOHHOE U bubnunoreka [JOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.eds00.ru/23493a93
MOJIEKYJI, (pr3muecKkue cBoicTBa
XHUMHUYECKUE CBOKCTBA aJIKMHOB

24 KauecTBeHHbIE peaknu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 CrniocoObl nostyueHust u bubnnorexa [JOK
NIPUMEHEHHE AIIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl o

26 YPAaBHEHUIO XUMHYECKOU bubmmorexa [OK

https://m.edsoo.ru/5db8e526
peakuumn

7 Cucremaru3anus 1 00001IeHIE bubmnoreka [JOK
3HAHUM MO TeME https://m.edsoo.ru/5db8e526
ApEeHbI: TOMOJIOTUYECKUN PSI,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoIIa, UX
¢du3nueckue cBoiicTBa

29 XHUMHYECKUE CBOMCTBA aPEHOB: bubnuorexa [IOK




pC€aKuu 3aMCIICHUA

XUMHYECKUE CBOMCTBA aPEHOB:

https://m.edsoo.ru/ad4alae4

bubmuoreka [JOK

30 e eanuHe
DEARIIH HPHEOCAMHCHI, https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H3071a

31 OCc00EHHOCTH XUMUYCCKUX bubmuoreka [JOK
CBOWCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacy€THbIxX 3a1a4 Ha

1 oTmpe/IelICHUE MOJICKYJIISIPHOM bubnunoreka [JOK
(hOpMyIIBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEILIECTBA

13 CriocoOblI nostyueHus u bubnuoreka [IOK
NIPUMEHEHUE aPEHOB https://m.edsoo.ru/6f717d09
I'eHeTnyeckas CBS3b MEKIY

34 A3JIMYHBIMU KJIACCAMH Bubmorexa LIOK
P https://m.edsoo.n/6717d09
YII€BOJOPOIOB
Pacuétel no ypaBHeHUAM

35 XUMHUYECKHUX PEAKLUN. bubnnorexa [JOK
Cucremaruzamus 1 00001IeHe https://m.edso0.ru/6£717d09
3HAHUMU 110 TeME

36 [Ipupoansiii ra3. [lonytHble bub6nuorexa [IOK
He(TsAHbIE ra3bl https://m.edsoo.ru/6f717d09

37 KamMmeHHBI#1 yroib 1 NpoIyKThI bubmuorexa [IOK
ero nepepaboTKu https://m.edso00.ru/69b3398b
Hedtb u ciocoOs! e€

38 nepepabotku. [Ipumenenue bubmmorexa [TOK

pep P https://m.edsoo.ru/21f9de78

MIPOAYKTOB MepepaboTKu HEPTH

39 I'eneTnveckas CBSI3b MEKIY bu6mmoreka [JOK

Pa3iIMYHBIMU Kj1aCcCaMHU

https://m.edsoo.ru/21f9de78




YTJIEBOI0POIOB
l"anorenonpousBoaHbIE
YTJIEBOIOPOAOB: AJIEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHHUE; PEAKLIUU 3aMELLEHUS https://m.edsoo.ru/82b4d759
rajioreHa
JeiicTBue menoyei Ha
raJIOreHIIPOU3BOIHBIE.
41 BzanmoneiicTBue Enbmiorexa IIOK
https://m.edsoo.ru/82b4d759
JIMTaJoreHaJKaHOB C MarHUeM U
IIMHKOM
KontponsHas padora no teme
42 "an:Bo . ]‘ZI,, bubmuoreka [JOK
Se https://m.eds00.ru/20¢8922
CucreMaru3zanus u 00001IeHHE
43 3HAHWH 110 pa3en Bronmotexa HOK
" P " Y https://m.eds00.ru/95¢9e298
Yri1eBo10poasl
[IpenenbHbIE OMHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKUH PSiJI,
o6mmas popMyJiia, CTpOeHHE
44 MOJICK (}1) Ez;oyMe I/ISIp Bronmotexa HOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccupukanus, pusnyeckue
CBOMCTBa
XuMHyecKkre CBOMCTBA
MpeAeNIbHBIX OJTHOATOMHBIX
45 CIIUPTOB bubnnoreka [JOK

CriocoObI ostyueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/26ee34fe




AOMUHUCTPATUBHAA KOHTPOIbHaA

bu6mmoreka [JOK

46 paboTa https://m.edsoo.ru/484100000000000
IIpocteie 3¢upsr:

A7 HOMEHKJIaTypa U U30MEPHUS, bubnunoreka [JOK
0COOCHHOCTH (PU3UYECCKUX U https://m.edsoo.ru/c2c788b2
XMMHYECKHUX CBOWCTB
MHOroaroMHble CIUPTHI:

43 STUJICHTIIMKOJb U TIULEPUH, UX bubnunoreka [JOK
¢busnvecKre 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl mostyueHus: u

49 IIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [TOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYIIbL,
50 ¢u3nyeckre CBONUCTBA. bubnrotexa LIOK
https://m.edsoo.ru/2ce726£8
Tokcuunocth peHona
. bubnuotexa [JOK

> Xumureckue CBoHcTBa peHona https://m.edsoo.ru/037ca5f9

57 CriocoObl nostyueHust u bubnnorexa [JOK
npuMeHeHune (heHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padorta Ne 2.

53 Pemrenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3amad o teme "CrupTel U https://m.edsoo.ru/fd0ced09
benomnsr"

54 Cucremaru3zanus u 00001IeHIE bubnmnoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/1810cb9b

55 AJbIeruansl 1 KETOHBL: bu6mmoreka [JOK

QJICKTPOHHOC CTPOCHUC

https://m.edsoo.ru/b139beaa




KapOOHUIILHOM IPYIIIIbBI;
TOMOJIOTUYCCKUE PAIBI, 06]_1_[3,51
dbopMmyna, u3omMepus u
HOMEHKJIaTypa

ANbIeruasl 1 KETOHBI:

bu6mmoreka [JOK

56 W3MYECKHE CBOMCTBA; peaKInu
b peaxtt https://m.edsoo.ru/c887425¢
MIPUCOCTUHEHUS
Peaxuun oxucieHus u
bubmuoreka [JOK
57 Ka4eCTBEHHBIC PEAKIINHI
https://m.edsoo.ru/a393baa9
AJIBIETUIOB U KETOHOB
53 Crioco0bl nosTy4eHust bubmmoreka [JOK
AIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEETbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust © HOMEHKIaTypa
60 KapOOHOBBIX KUCJIOT, HX bubmmnorexa [IOK
P 7 https://m.eds0o.ru/700cc87b
¢u3nueckue cBoiicTBa
XUMHYECKHE CBOMCTBA
61 apeaeabHbIX OJJHOOCHOBHBIX bubmmorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
OCco0OEHHOCTH CBOWCTB
2 MYPaBbUHOH KHCIIOTBHI. bubnuorexa [JOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
63 Oco0eHHOCTH CBOWCTB: bubnmuorexa [JOK

HCIIPCACIIBHBIX U

https://m.edsoo.ru/83a08773




apoMaTHYeCcKUX KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIINUX
KapOOHOBBIX KHUCJIOT

IlonsTue o IMIPOU3BOJHBIX

bu6mmoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CnocoObl TTOTy4eHHS U

65 NpUMEHEHNE K};q OOHOBBIX buGmorexa [IOK

p P https://m.edsoo.ru/7¢065¢9d
KHCIJIOT
Crnoxuble 3(upbL:

66 TOMOJIOTHUYECKUU PsiJI, 00IIIast bubnmoreka [JOK
dbopMmyna, nzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOuU3nIecKrue U XUMHUUECCKHUE bu6mmoreka [IOK
cBOICTBa A(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOMN

68 €aKIIMH, Ha OIpEeIeIICHIE bubmorera [IOK
peaiiii, . el https://m.edsoo.ru/ad6b94b2
MOJIEKYJISIPHON (pOPMYJIBI
OpPraHUYECKOTO BEIECTBA
ITpakTuyeckas paGora Ne 3.

69 Pemenue skciepuMeHTATBHBIX bubnmnoreka [JOK
3amad o Teme "KapOoHoBbIE https://m.edsoo.ru/48667 1fb
KUCIOTHI. CloxHbIE Y3PHUpHI"

JKupsl: ctpoenue, GuU3NUECKHE
P P (? bubnmoreka [JOK
70 1 XMMHUYECKHE CBOMCTBA

(runponus)

https://m.edsoo.ru/al9¢5b98




OcoOEeHHOCTH CBOWCTB JKUPOB,
COJIEpIKaINX OCTATKU

bu6mmoreka [JOK

71
HETIPEIEIbHBIX XKUPHBIX https://m.edsoo.ru/b0331922
KUCaoT. JKupsl B Ipupoie
MpEI1a KaK COJH BBICIINX
KapOOHOBBIX KHCIIOT, UX
72 Moroniee aerictue. Ilonsitue o bubmorexa LOK
tee ) https://m.eds00.ru/3¢566565
CHUHTETUYECKHUX MOIOIINX
cpencrax (CMC)
I'eneTnyeckas cBs3b
7 YIJI€BOJOPOOB U bubnuoreka [IOK
KHACJIOPOACOIepKAIIUX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB
74 Pacué€rsl o ypaBHEHUAM bubmmorexa [IOK
XUMHUYECKUX PEaKIui https://m.eds00.ru/56790c96
75 AJIMUHUCTpAaTUBHAS bu6mmoreka [IOK
KOHTpOJIbHAs paboTa https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTepucTruKa
76 YTJIEBOJIOB U Kiaccuukarus bub6nuorexa [IOK
YTJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJTHCaXapu/Ibl)
MoHocaxapuabl: GU3HYECKHUe
77 CBOMCTBA If Haxox%) €HHE B bubmmorexa LOK
a https://m.edsoo.ru/b4bdda2d
npupoze
[IpuMeHeHue IIII0KO3BI, €€
bubmuorexa [JOK
78 3Ha4YCHUE B
https://m.edsoo.ru/5e61122d
KU3HEIESITeIbHOCTH OpraHu3Ma
bubnuoreka IHOK
79 Jucaxapupl: caxapo3sa, 1

https://m.edsoo.ru/eb0384e7




MaJIbTO3a U JIaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapumpl: CTpoeHHE
MaKpOMOJIEKYJ, U3NYECKUE U

bu6mmoreka [JOK

80
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE
81 ITonsATHE 06 NCKYCCTBEHHBIX bubmmorexa [IOK
BOJIOKHAX https://m.edsoo.ru/6216e766
Pemenne pacueTHsIX 3aa4 Ha
20 onpe/elIeHUE 0IU BhIX0OAa bubmmoreka [JOK
MIPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOTO
KonTponbhas padota no teme
83 "Kucnopoacomepxaiime bubmmorexa [IOK
P P . https://m.edsoo.ru/08d4364c
OpraHUYECKUE COCTMHEHUS
84 Pemienue pacueTHsIX 3a/1a4 bubmorexa HOK
P s https://m.edsoo.ru/42c6678e
AMUHBIL: KJTaccupuKaims,
CTpOCHME MOJICKYIJI, 001as
85 (1)(? MyIa I/IBOMeyI/ISI bubmorexa HOK
pMYIa, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYECKUe 15.04.2075
CBOICTBA
26 XUMUYECKHEe CBOMCTBA 16.04.2025 bubmuoreka [JOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5ct80
AHWINMH: CTPOEHUE aHWJIMHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa HOK
17.04.2025  https://m.edsoo.ru/39cd21f1

CBOWCTB aHWJIMHA




CrniocoOsl motyueHus: u

88 pUMEHEHHE alTn(aTHIECKIX bubmmorexa LIOK
p 22.04.2025 | https://m.edsoo.ru/eal38763
aMUHOB
AMMHOKHUCIIOTBI: HOMEHKJIaTypa
29 1 u3omMepus, Gundeckue bubnnoreka [JOK
cBoiicTBa. OTOEILHBIE 23.04.2025 https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0.-aMUHOKHUCIIOT
XuMHYeCKre CBOUCTBA
aAMHHOKHCJIOT, UX
bubmuoreka [JOK
90 OHMOJIOrMYeCKOe 3HAUCHUE
C https://m.edsoo.ru/77df705a
amMuHOKUCIIOT. CHHTE3 U 24.04.2025
TUAPOJIU3 TIENITUIOB
Benku kak rpupoassie
91 OJINMEPHI, (l:OT ; TYPEL OEJIKOB buGnuorexa LIOK
PRl pyKv yp 29.04.2025  https://m.edsoo.ru/429¢9899
XuMUUecKkue cBOMCTBa OEIKOB
A3zoTcoaep:kaime
TETEPOIUKINUECKIE
92 coeqnuennsa. HykiienHoBbIE bubnmorera [TOK
AHEHITE TV https:/m.edsoo.ru/6237306d
KHUCJIOTBI: COCTaB, CTPOCHHE U 30.04.2025
Ouosoruyeckas poib
[IpaxTuueckas padorta Ne 4.
Pemrenue skcnepuMeHTaIbHBIX
93 5184 10 TeMe bu6mmorekxa [IOK
"AH https://m.edsoo.ru/521d1431
S0TCOACPHAIIHUE 01.05.2025
OpraHu4ecKue coeAnHeHus"
bub6anorexa LIOK
94 Pemenue 3amau 06.05.2025 1
https://m.edsoo.ru/8e3c02d1
05 Pemenue 3agau no reme 07.05.2025 bubnmuorexa [JOK

"Pacrio3HaBaHuE€ OPraHUYECKUX

https://m.edsoo.ru/bde3fdf6




coenuHeHun"

KonrponsHas pabora no teme

bubmuoreka [JOK
96 "A e e 1
SoTcoAepKatin " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHCHUS
OCHOBHBIC OHSATHS XUMHUU
BBICOKOMOJICKYJISIPHBIX
97 COCIMHEHMI 1 METObI UX 1 bubmorera [IOK
A A https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJIMMEpHU3aIHsI 1
ITOJIUKOHICHCAIIHS

08 [Tmactmaccel. YTunuzamnus u 1 bubmuorexa [JOK
nepepaboTKa IIacTuka https://m.edsoo.ru/82242¢0f
DnacToMepbl: HaTypalbHBIN

99 CI/IHTeTI/ItIepcKI/Ie Kay . u 1 bubmorexa LIOK

FRYKH. https://m.edsoo.ru/246103ec
Pe3una
100 UTorosas KOHTpobHasA paboTa | bu6nmoreka [JOK
https://m.edsoo.ru/5963a601
Bonokna: HatypanbHbIe,

101 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cuHTeTnyeckue. [lonumepsr https://m.edsoo.ru/3aebd77a
CHEIUAILHOTO Ha3HAYCHUS
O06001IeHre U CUCTEMATU3 AL

102 M3y4YEHHOTO MaTepHalia 1o Teme ] bubnmnoreka [JOK
"BbIcOKOMONEKYIISIpHBIE https://m.edsoo.ru/6a22ble8
coeauHeHus"

OBIIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl

| Atom. CocTaB aTOMHBIX sJIEP. | bubnmoreka [JOK
XUMUYECKU 371eMEHT. M30TO1bI https://m.edsoo.ru/59c112ee

bubanorexa [JOK

2 CraproBas KOHTpOJIbHAs paboTa 1 1 s

https://m.edsoo.ru/b4d9fffa
CTpoeHHe IEKTPOHHBIX 000I0UYCK

3 aTOMOB, KBAaHTOBBIC YHCIIa | bubnuoreka [{OK
Kiaccupukanuss XuMHIeCKUX https://m.edsoo.ru/61294af9
AJIEMEHTOB (S-, p-, d-, f-aemMeHTsI)

4 Pacrnipenenenue 31€KTpOHOB 1O | bubmuoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJNIEKTPOHHBIE KOH(PUTYpALlUd aTOMOB

P Quryp bubmmoreka IIOK
5 3JIEMEHTOB B OCHOBHOM U 1
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSIHUH

6 DIIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. | bubmuorexa [IOK
DIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepuoauueckuii 3aK0H U
[Tepnonnueckas cucTeMa XUMHUYIECKUX

but6mmorekxa [IOK
7 anemeHnToB 1. Y. MeneneeBa, CBA3b C 1
N . https://m.edsoo.ru/16957c01
COBPEMEHHOM TeOpue CTPOCHUS
aTOMOB
g 3aKOHOMEPHOCTH NU3MEHEHUST CBOHCTB 1 bubnmnorexa [JOK

XUMHUYCCKHUX 3JICMCHTOB 1 06p33yeMBIX

https://m.edsoo.ru/f8468927




UMU IPOCTHIX U CIOXKHBIX BEIIECTB MO
rpyIiaM U nepuoaam
KonTponbhas pabota no remam

"Ctpoenue aroma. [lepuonuueckuii
3akoH u [lepuoanueckas cucrema

bub6nmoreka [IOK

Kpucramnoruaparsl

? XHUMHYECKHX dj1eMeHToB J]. 1. https://m.edsoo.ru/8fad2942
Menneneesa", "CtpoeHue BeliecTna.
MHuoroo6pasue BemiecT"
Buasl xumuyeckoi cBa3u. MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H. bubanorexa [JOK

10 Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeKMONEKYIIIpHBIE B3aUMOIEHCTBUSA
BasieHTHOCTD 1 BaJIEHTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnnorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
T€OMETPUYECKUM CTPOECHUEM

12 [IpencraBieHuss 0 KOMIUIEKCHBIX bubnmnoreka [HOK
COEIMHEHMAX: COCTaB M HOMEHKIIATypa https://m.edsoo.ru/8c66bl2a
BemecTBa MOJIEKYIIPHOTO U

13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIbI bubnmnoreka [HOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILECTB
ITonsiTHE O TUCTIEPCHBIX CHCTEMAX.

14 [IpencraBienue 0 KOJTOUIHBIX bubnuorexa [IOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WcTuHHBIE pacTBOPHI: HACBILIECHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d




CriocoOsbl BBIPpaKCHUA KOHICHTpaIK1

bub6nmoreka [IOK

16
pacTBOpOB https://m.edsoo.ru/328e653a
Pemienue 3aiad ¢ UCOJIb30BAaHUEM

17 MOHATHUM ""MaccoBas J0JIsI bubnunoreka LIOK
pacTBOpEHHOrO BellecTna", "MoJspHast https://m.edsoo.ru/785e0ab4
KOHIIEHTpanus"

18 Knaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Kiaccupukanust XMMHUYECKHX PEaKIIHid
B HEOPraHUYECKON U OpPraHu4eCKON

19 XUMHUU. 3aKOH COXpPaHEHUSI MaCChI bubmmoreka [JOK
BELLECTB; 3aKOH COXPAaHEHUSA U https://m.edsoo.ru/8d2cba3a
MIPEBPAILICHUS] SHEPTUU TIPU
XUMHYECKUX PEaAKIUAX
TenoBbie 3¢ (HEKTH XUMUYECKUX

20 eakuii. TepMOXUMHUYECKHE bubmorexa LOK
p F P https://m.edsoo.ru/70a60aa4
ypaBHEHUS
Brruucnenus mo ypaBHEHUSIM

. bubnuoreka [{OK
21 XUMUYECKUX PEaKIUi U
https://m.edsoo.ru/6335cdd2
TEPMOXUMHYECKUM YPAaBHCHUSIM
CKOpOCTbh XMMHUYECKOH peakluH, €€
22 3aBUCHUMOCTH OT Pa3IMYHBIX ()aKTOPOB bubmorexa HOK
P POB. https://m.edsoo.ru/d1db86da
Karanns u katanuzaropsl
bubnunorexa LIOK
23 ALMWHUCTPATUBHAA KOHTPOAbHasA paboTa
https://m.edsoo.ru/87b13954
24 ['oMoreHHbIE U TETEPOreHHBIE PEAKIIUT bubmorexa HOK
p peaxdl https://m.edsoo.ru/87b13954
bubmuorexa [{OK
25 [TpakTuueckas padora Ne 1 mo Teme H

https://m.edsoo.ru/87b13954




"Bimstaue pa3nudHbX GakToOpoB HA
CKOPOCTh XUMHUYECKOM peakiuu"

26 OO6paTtumbie U HEOOpAaTUMBbIE PEaKIUU. bubmmoreka [JOK
XUMHUYECKOE paBHOBECHE https://m.edsoo.ru/1facaldl
7 OOpaTtuMbie 1 HEOOPATUMBIE PEaKIIUU. bubnmnoreka HOK
XHUMHYECKOE PAaBHOBECHE https://m.edso0o.ru/30952{9b
[TpakTueckas paborta Ne 2 o reme
28 "BiusiHre pa3nTUYHbBIX (GaKTOPOB Ha bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIO)KEHUE XUMHYECKOTO PAaBHOBECHS
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
29 CI/IJ‘ILHII):Ie U ca0bIe JICKTPOTUTHI bubmmorexa [IOK
p ’ https://m.edsoo.ru/5f766bdf
CreneHb AUCCOLUALINH
Honnoe npousseaenue Boasl. Cpena
30 BOJTHBIX EII)CTBO oB. Bozopo HHI;I bubmorexa [IOK
g P POB. BOAOPOR https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponus coneit. Peakuuu,
31 MPOTEKAIOIIKE B PACTBOPAX bubmorexa HOK
P pacteop https://m.edsoo.ru/09d5a%bd
AJIIEKTPOIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIINU B PaCcTBOPaAx bubnuorexa [IOK
"p P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
33 eakiuu. Baxuenime oKUCIuTeIu u bubmorexa HOK
PCAKIHH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIHN
34 MeTto/1 3IeKTPOHHOTO (IJIEKTOHHO- bub6mmorexa [IOK
HMOHHOTO0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACIIIIABOB bubnmnorexa [JOK

BE€IICCTB

https://m.edsoo.ru/93fb97d2




bubnmoreka [IOK

36 Pemenne 3amay pa3andHbIX TUIIOB
AP https:/m.edso0.ru/5a859d16
37 Pemrenue 3agad pa3andHBIX TUIIOB buGnuorexa [IOK
p https://m.edsoo.ru/5afa265d

18 CucremaTtu3anus 1 0000IICHUE 3HAHUM bubmuorexa [JOK
o Teme "XuMHuueckue peakiuu' https://m.edsoo.ru/c161eb85

39 KoHTpoinbHas pabota 1o Teme bubnmnoreka HOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITonmoxeH1Ee HEMETAIIIOB B
[lepuoauueckoit cuctreMe XMMUYECKUX

bubnunoreka LIOK
40 snemenToB 1. Y. Mengeneesa u
https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckre CBOMCTBA HEMETAIIOB
AnoTponust HeMETauIoB (Ha IpUMeEpe
41 KHCII0poa, cepsl, pocdopa u bubamorexa LOK
PO, CCPRL, p https://m.edsoo.ru/ef92c91c
yriepoja)

4 Bognopon: nonyuenue, pusndeckue u bubnmnoreka HOK
XAMHYECKHE CBOMCTBA. [ 'napu bl https://m.edsoo.ru/0aa8f613
["asiorensl: HaxX0X/JIEHUE B IPUPOJIE,

CHoCoObI OJTyYeHUs!, PU3NYECKUE U

43 XHUMUYECKHE CBOMCTBA. bubnunorexa LIOK
I"anorenoBonopoasl. Baxknenme https://m.edsoo.ru/4e223795
KHCIIOPOJICOIEPKAIINE COSTUHEHUS
raJloreHOB
[TpakTuueckast pabota Ne 4. Pemenue

44 3KCIEPUMEHTAIbHBIX 3a7a4 I10 TEME bubmorexa LHOK
DKCTICPHMEN A https://m.edsoo.ru/6b3255¢6

I'anorensr
Bubmunorexa IIOK
45 JlaGopaTopHbie U TPOMBITIUICHHBIC H

https://m.edsoo.ru/6971aca4




CHoco0bl NOJTYYEHHUs T'aJIOT€HOB.
[IprMeHeHue rajJoreHoB u ux

COCIMHEHU I
46 ALMMHUCTPATMBHAA KOHTPObHAA paboTa bubmmorexa LOK
https://m.edsoo.ru/8b26fecd
Kucnopon: nabopaTopHbie u
47 MIPOMBIIIICHHBIEC CITOCOOBI TIOJTYYCHHS, bubnuorexa [JOK
¢u3nUecKre 1 XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCI0poia U 030Ha
bubnuoreka [{OK
48 Okc €pOKC
KCHJIBL M TICPOKCHIBT https://m.edsoo.ru/5¢8816a0
49 Pemenne 3aga4 pa3nuIHBIX TUIIOB bubmmorexa [OK
AaTp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0XKIEHUE B IPUPOJIE,
50 cn(I))co6I)1 MOJTyYEHUS qf)nsllequKne u bubmmorexa [TOK
ya L https://m.edsoo.ru/46afacl6
XHMHYECKHUE CBOMCTBA
bu6nmorexa LIOK
51 CepoBozopo., ¢
POBOOPOA, CyIIb(pH Lol https:/m.edso0.ru/7c875999
Kucnopoacoaep:xaiiue coeiMHEHUs
52 cephl gCO6€HHpOCTI/I CBOWCTB CEPHOI bubmorexa HOK
DBl p https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas padora Ne 5. Pemenue
53 AKCIIEPUMEHTAIBHBIX 3aa4 10 TEME bubmorexa HOK
" P .. f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEHUs
A30T: HaX0XJACHUE B IPUPOJE,
54 CrocoObI ONMy4YeHUs!, PUINIECKUE U bubnuotexa [JOK

XMMHYECKHE CBOMCTBA. AMMI/IaK,
HUTPUIBL

https://m.edsoo.ru/badd2255




Kucnopoaconepxariue CoeTMHEHHS

bu6nmoreka [IOK

55 . Ocob i 5
azora. OcoOEHHOCTH CBOMCTB a30THOM hitps://m.edsoo.rw/e2963afe
KHCIIOTHI

56 [IpuMeHeHue a30Ta U ero COeAMHEHU M. bubnmoreka [JOK
A30THBIC yI0OpEeHHS https://m.edsoo.ru/129f5059
docdop: HaAXOKAECHUE B IPUPO/IE,

57 CIIOCOOBI IONyYeHUs!, PUINICCKUE U bubmmoreka [JOK
XUMUYECKHe cBoricTBa. Dochuibl 1 https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 docho c(cl))neq)mgmne kucnotel. Conu bubmorexa [IOK

P N P ' https://m.edsoo.ru/c7a2d429
dbocdopHOIT KHCITOTHI

59 [Mpumenenne pocdopa u ero bubnnorexa [JOK
coeaunenuii. @ochopHsie yaoopeHus https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue

bubmmoreka IIOK

60 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME

" " https://m.edsoo.ru/8175ac3f
A3oT u Pocdop U uxX coenUuHEHUs

Yriiepo: HaxoXKJIEHUE B IIPUPOJIE,

JIOTPONHBIE MOAU(UKALINY; bubnmnoreka [HOK

61 .
dbuznyecKkrue 1 XUMUYEeCKHe CBONCTBA, https://m.edsoo.ru/1eb19f9%
MPUMEHEHUE
Oxcuyp yriepoaa(ll), oxcun

62 e oy::(I\I/)) (OJ'I)I)HaSI KHUCJIOTa U e€ brbmorexa [OK
YIIepoa 28 https://m.edsoo.ru/dba58adf
conu

63 Pemenue 3amayu pa3muIHBIX TUIOB brbmorexa OK

AP https://m.eds00.ru/6029b609

64 Kpemuuii: Hax0xJIeHHE B TPUPOJIE, bubnuotexa [JOK

CIoCcoObI MOJTydeHUsI, PU3NUECKHUE U

https://m.edsoo.ru/143558ab




XMMHYECKHE CBOMCTBA

Oxkcua kpemuusi(IV), kpemuueBas

bubnunorexa LIOK

65
KHUCIIOTA, CUIIMKAThI https://m.edsoo.ru/3170e7b1
[IpumeneHne kpeMHus U €ro bubmuoreka [JOK
66 coenuHeHuil. CTEKII0, €ro MojJydeHue, https://m.edsoo.ru/393cdac0
BHUBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenne 3aga4 pa3nuIHBIX TUIIOB bubmorexa HOK
AP https://m.edsoo.ru/b624£801
68 CucremaTtu3zanus 1 0000IICHUE 3HAHUIMA bubnuoreka [{OK
o Teme "Hemeramsr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no Teme bubmmoreka [JOK
"HemeTaminr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHON Bbu6moteka [JOK
paboThl, KOPPEKITUs OMHUOOK https://m.edsoo.ru/2b7e9510
[TonmoxeHnne meTaioB B
[Teproauveckoi CUCTEME XUMHUYECKHIX
71 aneMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
] P https://m.eds00.ru/9839¢16¢
AJIEKTPOHHBIX 000JI0YCK aTOMOB
METAJIJIOB
OO6mue ¢puznueckre CBOMCTBa
72 MeTauioB. [I[ppuMeHeHne MeTalJIOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CmuaBsl MetasuioB. Kopposust bubnnorexa [JOK
METaJIOB https://m.edsoo.ru/42b872e3
DIIEKTPOXUMUYECKUHN Pl HAPSIKEHUM
but6mmorexa [IOK
74 MeTauioB. O0IIue criocoObl MOTydYeHUs

MCTAJJIOB

https://m.edsoo.ru/e3de37b6




OO0m1as xapakTepucTuka MeTaJiioB [A-
rpynmsl llepruoauyeckoi cucrteMsl
XUMUYECKHX ieMeHTOB. Harpuii n

bub6nmoreka [IOK

75 KaJIMii: moJy4eHue, pusnueckue u https://m.edsoo.ru/94eb377a
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN
OO0mmas xapakTepucTuka MetamioB [1A-
rpymsl llepruoanyeckoi cucteMsl

76 XUMHYECKHUX JIEMEHTOB. Maruuii u bubnuorexa [{OK
KaJIBLIWI: TTIOJTy4eHue, pUu3u4ecKkue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

77 JKEcTKOCTh BOABI U CITOCOOBI €& bubnuoreka [{OK
YCTpaHEHUS https://m.edsoo.ru/7c3e49c0

78 AJIMUHHCTpPATHUBHAS] KOHTPOJIbHAs bubnunorexa LIOK
paboTta https://m.edsoo.ru/c74bfae9

79 AIOMUHUI: IONy4YeHHe, (pusndeckue u bubnmnoreka [HOK
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edso0.ru/0e79b266
AMdoTepHble cBOMCTBA OKCHIA U

20 TUAPOKCHUIA ATTFOMUHMS, bubnmnoreka [HOK
TUAPOKCOKOMILIEKCHI AITFOMUHHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemenne 3a1a4d pa3au4HbIX TUIOB Bubmmorexa [IOK

https://m.edsoo.ru/5d12d318

[Ipaktuueckas padota Ne 7. Pemenne

82 JKCIIEpUMEHTAIBHBIX 3a/1a4 110 TEME Bubmmorexa [IOK
" " https://m.edsoo.ru/27a4af43

MeTtasmibl TJIaBHBIX TTOATPYIII
23 OO01mas xapakTepUCTHKA METAJUIOB bubnmoreka [JOK

no6ouyHbIX oArpym (b-rpyrmm)

https://m.edsoo.ru/610d7431




[lepuoanyueckoil CuCTEMbl XUMHYECKUX

SJIEMEHTOB
dusnyeckue U XUMUYECKUE CBOMCTBA
84 XpOoMa U €ro COeIUHEHNH, UX buGnuorexa LIOK
P : https://m.eds00.ru/991 1bef3
MIPUMEHEHUE
Baxwuelime coelMHEHNS] MapraHia.
85 ITepmanranar xamus, ero buGnuorexa [IOK
p g hitps://m.eds00.ru/039d69c8
OKHCJIUTEILHBIE CBOMCTBA
dusuyeckue U1 XUMUYECKHUE CBOMCTBA
86 J)kese3a U ero coenuaenuii. Ilonyuenne bubnnorexa [IOK
POy https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB JKeJe3a
Ddusnyeckre 1 XUMUYECKUE CBOIICTBA
87 MeIU U €€ COeqUHEHNI, NX Bubmiorexa OK
’ https://m.edsoo.ru/2bc0f954
IPUMCHCHUE
dusnueckre 1 XUMHUYECKHE CBOIICTBA
28 [IMHKA U €70 COSAMHEHUM, UX bubnuorexa [{OK
IIpUMeHeHue. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{f2beal
[IUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
bubmmoreka IIOK
89 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
" " https://m.edsoo.ru/abe352¢a
MeTtannsl TOOOYHBIX MOATPYIIT
90 Pemenue 3amau pa3nuuHbBIX THIIOB bubnmorexa LOK
p https://m.edsoo.ru/a8b83d83
O00011eHNe U CUCTEMATU3 AL
91 M3YUEHHOI'0 MaTepuaia IIo TeMe bubmmorexa TIOK
" yi " P https://m.edsoo.ru/e91fe975
Mertanibl
9 KonTponbhas pabota no teme bu6muoreka [JOK

"Metamier"

https://m.edsoo.ru/83f63ea3




Ponb xuMuu B o0ecrieueHnu
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA. bubmuoreka [JOK
93 1
[TonsTHE O HAyYHBIX METOIAX https://m.edsoo.ru/9ebff2fd
HCCJIEIOBAHUS BEIIECTB
HayuHble npuHLIMIIBI OpraHu3anuu
04 XUMHYECKOTO MPOU3BOJICTBA. | bubnmnoreka HOK
[IpombIinieHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/080fe1f0
Ba)XKHEHIITNX BEIICCTB
XUMHUYECKOE 3arpsi3HEHUE
95 OKpY’KaIoIIeH cpeabl U ero 1 bubnnorexa [IOK
py B pea https://m.edsoo.ru/2e45a44f
MOCJIEACTBHUSI
9% XUMHS U 3J0pPOBBE UEIOBEKA. | Bu6mmoteka [JOK
JlexkapcTBEHHEBIE CpeJICTBA https://m.edsoo.ru/9f11bf51
97 Xumus nmuny. Posib xuMuu B | bubnuoreka [IOK
o0ecIieueHnH MMUIEBOH 0€30I1acCHOCTH https://m.edsoo.ru/a6552721
bubnunorexa LIOK
98 n 3] 1
TOTOBA KOHTPOILHA paboTa https://m.edsoo.ru/17b5bd2
99 Kocmerunueckue u napdromepHbie | bubmuoreka [IOK
cpeacta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaskHelne
100 CTPOHUTENLHBIE U KOHCTPYKIIMOHHBIE 1 bubnmorera OK
p YKl https://m.edsoo.ru/61e69003
MaTepHuaibl
XUMHS B CEITLCKOM XO3STCTBE.
101 Opranndeckue 1 MUHEpaJIbHBIS 1 bubmmorexa TOK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmarusanys 1 0000IeHNEe 3HAHUHT 1 bubnunorexa LIOK
0 TEME https://m.edsoo.ru/db979c¢70
OBIIEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 10 xknacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akinonepraoe obmectBo «31aTenbcTBO
«IIpocBemenue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckwmit A.A., Pyonos A.M. u npyrue
/Tlon pen. Ilaceunuka B.B., Akiimonepnoe obmectBo «M31aTenbcTBO
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METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.A.}0.NonueBa. A.B.Topranos. buosnorus B cxemax u tadbaunax 9dKCMO
Mockaa. 2012 T

2.I'. N. JIepuep. buonorus. [TonHelil cipaBOYHUK J171s1 TOATOTOBKU K E ' O, M.
Actpens 2012 1

3.1.P. MyxamemxanoB. Mactepckas yunurtens « TecTbl, 3a4eThl, OJIUIIONPOCH
10-11 xmace» M «BAKO» 2007 r

4. Jlevimna-Cuonunkas, M.A. O6mias 1 caHuTapHass MUKPOOUOJIOTHS C TEXHUKOU
MUKPOOUOJIOTUUECKUX UCCcIeAoBaHui: YueOHoe nocooue / M.A. Jleitma-
10.Cuonunxas. - CII0.: JIlans, 2022. - 588 c.

5.T A JloBkoga. [loaroroBka k onummnuaaam mno o6uosnoruu 8-11 xkmaccos. M

Aiipuc-nipecc 2011
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http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/
http://www.5zaklepok.ru/
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