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MNOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamMma mo XMMHUM Ha YPOBHE CpEeAHEro o0Iiero odpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanumy, TpebOBaHUN K pe3yibTaTaM OCBOCHHS
benepaabHOI oOpazoBaTeIbHON IPOrpaMMBbl CpEeIHEro o011ero
obpazoBanusa(POIT COO), npencraBiaeHHbIX B DeepaibHOM TOCYIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4yeOHOro mnpeamera «XHMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJOXEHUU «CTpaTerun pa3BuTHs BocnuTaHusd B Poccuiickoi
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUAX AU (EpeHIIMPOBAHHOTO,
npodUILHOTO OOy4YeHHs, MPU3BAaHO OOECIeYuTh 00IIe00pa3oBaTEILHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJIKEHUS OOyUYCHHS B OpraHuU3alusx Npo¢eCcCHOHATBHOIO0 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OJTHOW U3 MPUOPUTETHBIX AUCHUILINH.

B nmnporpaMme no XuMHM Ha3Ha4Y€HUE TIpeaMeTa «XUMHS» IOJydaeT
NoApOOHYI0O  HWHTEPIpETallMil0 B  COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOyYeHUS M TpeOOBaHUN K YpPOBHIO TOJTOTOBKH BBIITYCKHHKOB.
CBUIIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHSAEMbIE MPOrPpaMMOM MO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE MPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
0oOy4eHHs, BOCITUTAHUS U Pa3BUTHS O0YyJaIOIMMUXCS CPEJACTBAMH IIPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdHIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; IOIXO0J0B K (POPMHUPOBAHUIO COJCPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMeHa 10 XHMHUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHABJIMBAaE€T WHBAPUAHTHOE NPEJAMETHOE COAEPKAHHUE, 00S3aTEIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTS U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a Takke C Y4ETOM OCHOBHBIX BHUIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOM MpPOrpaMMoOll MO XUMUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyanbHbIMM nosnoxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe W  YIUIyOJIeHHe TEOpPEeTHYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeOoBanuii ®I'OC COO k mniuaHUpyeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUI palMOHATU3alUK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIAIOTCA  yruIyOnéHHele Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepkaHusd KypcoB «Opranudeckas xumus» u «OOmass wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEACTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojiHgeTcs  (GOPMUPOBAHMEM  MPEJACTABJICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIEC MpeAMEThI. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIHOCTh 3aKOHOB U TEOPHI B XMUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa Ul KJIACCOB XHWMMKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero ooumiero odpazoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YIIayOJEHHOM YpOBHE H3yu€HHUs MpeaMeTa Mperojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOIO  pPa3BUTHsI  YEJIOBEUECTBA: B  pEHIEHUH  MpoOJeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbl U€lIOBEKa, a TAaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPUHIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BAHUEM U  IEpepabOTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peamuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTAHUE YOEXKAECHHOCTH B TO3HABAEMOCTHU SIBIICHUM MPUPO/IBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIHMTAaHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOMN MPpo(dheCCHOHANIBHON 1 O0IECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OIMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

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

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

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

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

YriaeBoaopoanl.

Ankanpl. ['oMosiornueckuii psj ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA QJIKAHOB: pEAKIMU 3aMELICHUs, W30MEPHU3ALNH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHME MOJNICKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJIMMEpU3alMu U OkucieHus. [IpaBmio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

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

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



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpaALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJIOT€HIIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJAMH CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesioBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHUS, B3aUMOJIEUCTBHE C OpPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

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

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yrieBo1oB. Knaccudukanus yraeBonoB (MOHO-, AH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYyeHUe >PUpoB 1eToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B AlbJAETH] Ha PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumumyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaep:xaliue OpraHuyecKkue coeJuHEeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWUIMHA U3
HUTPOOEH30Ia.

AmuHOkucoTEl. HoMeHknaTypa u nuzoMmepusi. OTaenabHble IPEICTABUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NyYeckue CBOMCTBA  AMHHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHJICHCAUHU, OO0pa30BaHHWE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OeNKOB NpH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCIUHEHUN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

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



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJMMEPHU3ALUS U TTOJTUKOHICHCAIIHS.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJIUMEPHI, OMOpa3iaraéMblie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BelIeCTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHbIN (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJlIO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

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



dorocuHTEe3, IbIXaHUE, OEJKH, YIJIEBOABI, JXUPHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

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

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



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

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

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['omoreHHbIE U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

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

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U X IMPEBpaIlCHUIM:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIUU U TOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIOB (Ha MpUMEpPE KUCIOpOAa, CEPhI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpoabl. BaxkHeHIne KuCIOpOaCOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoga. Ou3nyeckrue U XMMHUYECKUE CBOMCTBA M NPUMEHEHUE KHCIOpOAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceprl(V1). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

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

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
yA00peHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeaAnHeHui. CTeKI10, €ro nojay4yeHne, BUbl CTEKIIA.

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

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHud  MetawioB.  OOIue  crnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kamuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

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



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

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

du3ryeckrue U XMMUYECKHE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCHIbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH SHEPreTHIeCcKoi 0€30MacHOCTH.

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



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xumus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaibHbIe YA0OpEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJMA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce ocylIecTBIETCS YEpE3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKkalius, nepuoguIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

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

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
MMPOMBIIIJICHHOCT,HAHOTCXHOJIOI'MH



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUM;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIEIYIOIIEM
aHai3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKHUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

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

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TpPacKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAlMOHAILHOTO TPUPOOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAIOIeM MHUPE KaK O €IWHCTBE MPUPOABl U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3pl MaTepuadbHOM KYJIBTYphl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJANIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0OBATENIbCKOM eI TEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa W CHeuu(uKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0OBaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMynia, ypaBHEHHUE XUMHUYECKOU



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BAaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a/1ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UIeU, GOPMYINPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO MCCIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, Ompeneisass €€ Leaud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM Y4e€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHaJlIn3a H
CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUHU Ha yriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHMM B Pa3IMYHbIX y4eOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme IO XHMHMM TPEIMETHBIE PE3yJIbTaThl IPEACTABICHBI II0 TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO



Pa3BUTHS YEJIOBEYECTBA B PEIICHUM MPOOJIEM 3KOJOTMYECKON, IHEPreTUYECKON U
NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JaHUU HOBBIX MaTepUasoB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCIICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOECHHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEBpalICHUS BHEPrUM TMpPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHHI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUEe CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€301acHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEpepPabOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB 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:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHMS



AJIEKTPOHHOTO ©OajlaHca »JTUX pEaKIuil, peakuuil HOHHOro oOOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPAaBHCHUIA;

W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHUX BELIECTB ISl WILTIOCTpaIuu
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, JaBaTh UM Ha3BaHUS IO CHCTEMAaTHYEeCKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NAIbMUTUHOBAsI KUCIIOTHI,
TJIMLWH, aJlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, NUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpYyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUAX (KOBAJIEHTHAas W MOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

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

c()OPMHPOBAHHOCTh ~ YMEHHMI  XapakTepuU30BaTb  COCTaB, CTPOECHUE,
du3NUecKue M XUMUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENEH pPa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKIJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKWHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CIUPTOB, aJbIECTHJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh HA KOHKPETHBIX IpUMepax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KpPaTHOCTH Y THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIMSHHS aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh UCTOYHUKH YTIIEBOJOPOIHOIO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh BIJIAJICHUS] CHUCTEMOM 3HAaHUH O €CTECTBEHHO-HAYyYHBIX
METOJlaX MO3HaHMs — HAOJIOIEHNUHU, U3MEPEHUH, MOJICIUPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;



c(OpMHUPOBAHHOCTH yMEHUS PUMEHSTH OCHOBHBIE olrnepanuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3ALIMIO, BBISIBJIEHUE MPUYMHHO-CICICTBEHHBIX CBS3€U — I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMU M NPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOIO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUSI MO OPTraHUYECKONW XUMHUU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl MO XUMHUYECKHUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCHOJB30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, O0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHII: MPOrHO3UPOBATh, AHAJTU3UPOBATh U OLIEHUBATh
C TO3UUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM  H
IPOU3BOJACTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBS3aHHOM C MepepaboTKON
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHBIE 3HAHUS JJISl IPUHSTUSL TPAMOTHBIX PELICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCJIOPOACOIEPKAILINX OPraHMYECKUX BEIIECTB, PELICHHE HSKCIIEPUMEHTAJIbHBIX
3a/lady 1O pPACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIupoBaTh IIENb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pE3yNbTATHI HKCIIEPUMEHTA, AHATTU3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYJOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKaroIEn
MIPUPOTHOM CPEbl U JOCTHKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

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

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

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU



aHAM3WPOBATh XUMHUYECKYI0 WH(OpMAIMIO, mepepadaThiBaTh €€ U MCIOJIb30BATh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

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

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUW NPUPOJBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEYCHUHU PAIMOHAIBHOTO TPHPOIOIIOIH30BAHUS, B
GbOpMHpPOBaHUN MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATalONIUe TIOHATHS — XWMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJICKYyJIa, BaJCHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHHS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIINSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTedb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOK 3 deKT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKkiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNCKTPOJIUTHUECKON TUCCONHUALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIMIX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTaBICHUSI O CTPOSCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKkTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA;



c(hOpPMUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHUH,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHuanbHbIe Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAsi, METaJUIMYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKON  pemeéTKku
KOHKPETHOT'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAacCU(PHUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JIPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa,  uWCOONb3ys  MOHSTHUSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coenuHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTH YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpAlEHHBIX  MOHHBIX  YPAaBHEHHM;  peakuuyd  TUAPOIM3a;  PEeakuuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOM PpEAaKUUU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHS T10] BIUSHHEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHUCIIOTBI, aMMHaKa,
oOIMe HayyHble MPUHLMIIBI XUMUYECKMX NPOU3BOJICTB; LIEJIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUW MpUPOAbl — HAONIOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHHS XHMHUYECKUX SBJICHHH, HUMEIIIHUX MECTO B MPHUPOJE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISABIISTH B3aMMOCBS3b XUMHUYECKUX 3HAHHUM C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKUMU BEIIECTB; TEIUIOBOTO 3(ddexTa
peakly; 3HA4YE€HHUsS BOJOPOJHOIO TOKAa3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpe/IeIEHHOW MAacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa PEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, OIpE/IeIICHNE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metaiey u  «Hemeramsy) ¢
coOJI0IeHHeM TMpaBMJl 0€30MacHOro oOpallleHus: ¢ BEUIeCTBAaMH U JaOOPaTOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B



paznu4yHO (opMe pe3yabTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OIICHUBATH X
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTpaBUiIa TOJb30BaHUS XHMHYECKON
nocynoi u jabopatopHbiM OOOpyAOBaHMEM, OOpalIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIbHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOUIEH MPUPOTHON
cpeabl W JOCTHUXKEHHsS €€ YCTOMYMBOIO pAa3BHUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON WH(OPMAITUU B PA3TNIHBIX UCTOYHHUKAX (HaydHas U yueOHO-HaydHAs
JUTEpaTypa, CpeicTBa MaccoBOi nH@popMaluu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadbarpbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
pea p P Bubnnoteka LOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 0 0
https://resh.edu.ru/
bytneposa
Hroro o pasneny 8
Pa3nen 2. Yraesonopoabt
21 [IpenenbHbIE YrIIeBOAOPOIABI — AJTKAHBI, 5 0 0 Bubnunoteka LIOK
' UKJIOAJIKAHBI https://resh.edu.ru/
29 Henpenenbable yrieBoaoOpoIbl: alKEHBI, 14 0 1 Bubanoteka LIOK
' aJIKaJIueHbI, aJJKUHBI https://resh.edu.ru/
Bubnanoteka LLOK
2.3 ApomaTnueckue yriaeBoaopoabl (apeHbl 8 0 0
P yr AopozbI (ap ) https://resh.edu.ru/
24 IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOIOB U UX 4 0 0 Bnubnnoteka LLOK
' nepepaboTka https://resh.edu.ru/
Bubnunoteka LLOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 0
p A yr ALOpoaL https://resh.edu.ru/
Hroro 1o pasuery 35
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeTUHeHNs
3.1 Cruptel. denon 11 0 1 Bubnuoteka LLOK




https://resh.edu.ru/

KapOonunbHble coeAMHEHUS: abIETHIbI U

Bubnnoteka LOK

3.2 keToHbl. KapOoHOoBBIE KUCIOTHL. CII0KHBIE 21
https://resh.edu.ru/
s¢upsl. XKupsr
Bubnanoteka LLOK
3.3 YLICBOTEI 9 https://resh.edu.ru/
Htoro no paznemny 41
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust
Bunb OK
4.1 AmuHBI. AMMHOKHUCIOTHI. benku 12 vbnuoreka L
https://resh.edu.ru/
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
51 B 6 Bubnunoteka LLOK
: BICOKOMOJIEKYJISIPHBIE COSMHEHUS https://resh.edu.ru/
Hroro mo pazueny 6
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne n/m P Konrpoabnbsie IIpakruueckue p
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
Bnbnnoteka LIOK
1.1 u Ileproamueckasi cucTeMa XMMUYECKHX 9 0 0
https://resh.edu.ru/
anemenToB . 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 0 Bubnnoteka LIOK
' BEILIECTB https://resh.edu.ru/
Bubanoteka LLOK
1.3 XUMHYECKHE PEAKIIUT 19 1 3
peaxi https://resh.edu.ru/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi XumMus
Bubnnoteka LIOK
2.1 Hemeramnsl 31 1 3 4
https://resh.edu.ru/
Bubnnoteka LIOK
22 Meransi 23 1 2 >
https://resh.edu.ru/
Hroro no pazneny 54
Pazaen 3. Xumus u :KM3Hb
MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U Bubnmoteka LLOK
3.1 9 0 0
JKU3Hb https://resh.edu.ru/
HWroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[TpenMeT u 3HaUE€HNE OPTaHUYECKOU
Bubnanoteka LLOK
1 XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1 0 0
N https://resh.edu.ru/
OpraHMYECKUX COEAUHEHUN
DIEKTPOHHOE CTPOEHUE aToOMa yrjiepoa
P P .. YIIEP Bubnunoteka LOK
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1 0 0
https://resh.edu.ru/
BanenTHble BO3MOKHOCTH aToma yriepozaa
XuMHyeckas CBSI3b B OpraHU4YeCKHX

3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs 1 0 0 Bnubnnoteka LLOK
KOBQJICHTHOH CBSI3H, CLIOCOOBI Pa3phiBa https://resh.edu.ru/
CBsA3EH

4 Teopust cTpoeHUsI OpraHUYECKUX 1 0 0 Bubnunoteka LLOK
coenuaenuit A. M. byrnepoa https://resh.edu.ru/
Buner nzomepun: ctpykTypHas,

5 IIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 0 0 Bubnnoteka LIOK
3¢ (exTs B MOJIEKYJIaX OPraHUYEeCKUX https://resh.edu.ru/
COeTMHEHNN
[IpencraBnenue o knaccuukanuu u

Bubnnoteka LLOK
6 cucrematrueckas Homernkinarypa (IUPAC) 1 0 0
https://resh.edu.ru/
OpraHMYECKUX BEIIECTB
7 Knaccudukanus peakuuii B opraHn4eckoi 1 0 0 Bubnuoteka LLOK

XHUMHHU

https://resh.edu.ru/




Cucremarusanus U 0000IEHUE 3HAHUN 1O

Bubnnoteka LOK

ankeHoB. [IpaBuno MapkoBHMKOBa

8 TEME https://resh.edu.ru/
AJKaHBI: TOMOJIOTHYECKHH psifl, 001as

9 dbopMyIa, HOMEHKIIATypa i H30MEepHs, Bubnunoteka LIOK
JIEKTPOHHOE U IIPOCTPAHCTBEHHOE https://resh.edu.ru/
CTPOCHUE MOJIEKYII

10 dusnueckre 1 XUMHUYECKHE CBOIICTBA Bubnanoteka LLOK
aJIKaHOB https://resh.edu.ru/
HaxoxneHnue ankaHoB B IpUpOJE.

Bubnnoteka LOK

11 CriocoObl nostyyeHus 1 IpUMEHEHNe

https://resh.edu.ru/
AJIKaHOB
[ukoankansl: obmas popmya,

12 HOMEHKJIaTypa U H30Mepusi, 0COOCHHOCTH Bubnnoteka LIOK
CTPOEHHS U XUMHUYECKHX CBOMCTB, CITOCOOBI https://resh.edu.ru/
MOJIYYEHHUS U IPUMEHEHUE
Pemenne pacdy€THbIX 3a/1a4 HA
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI

13 OpPraHMYECKOI0 BEIIECTBA IO MAaCCOBBIM Bubnunoteka LLOK
JOJIIM aTOMOB JJIEMEHTOB, BXOAALINX B €0 https://resh.edu.ru/
cocrtaB. CucremaTu3aius u 0000IIeHIe
3HAHUM 110 TEME
AJIKEHBI: TOMOJIOTHUECKHH psijI, 001Iast

14 dbopMyna, HOMEHKIIATypa, dJIEKTPOHHOE U 5u6nvoTexa LIOK
NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL. https://resh.edu.ru/
CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKEHOB

15 duzndyeckre U XUMUYECKIE CBOMCTBA Bubnunoteka LLOK

https://resh.edu.ru/




16

CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKEHOB

Bubnnoteka LOK
https://resh.edu.ru/

17

18

19

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pacuéTHbIX 3a7a4 Ha
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpraHMYECKOI0 BEIIECTBA

ATnKagueHsl: COnpsKEHHBIE,
U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnnoteka LOK
https://resh.edu.ru/

20

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

Bubnnoteka LOK
https://resh.edu.ru/

21

22

23

24

25

26

CrniocoObl 1osty4eHus U IpUMeHEeHue
aJIKaINeHOB

AJKWHBL: TOMOJIOTHYECKUM pAA, 06]1_[3.5{

(I)OpMy.]'Ia, HOMCHKIJIATypa, 3JICKTPOHHOC U

MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(du3HYecKue CBONCTBA

XMMHYECKHE CBOMCTBA AJIKNHOB

KauecTBeHHEIC pPCaKkru Ha TpOﬁHYIO CBA3b

CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

Pemenne 3amau: paC‘-IéTBI 0 YpaBHCHHIO

XAMHYECKON peaKkuu

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnnoteka LLOK
https://resh.edu.ru/

Bubnnoteka LLOK
https://resh.edu.ru/

Bubnnoteka LLIOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/




27

Cucremarusanus U 0000IEHUE 3HAHUN 1O

TEME

Bubnnoteka LOK
https://resh.edu.ru/

28

ApeHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

Bubnnoteka LOK
https://resh.edu.ru/

29

30

31

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEICHUS

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
MPHCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
OeH3oJa

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpoOJIa

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnnoteka LOK
https://resh.edu.ru/

32

Pemenne pacu€THbIX 3a/1a4 HA
OIIpEeIEIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOTO BEIECTBA

Bubnunoteka LLOK
https://resh.edu.ru/

33

34

CriocoObI nostyueHus 1 IpUMEHEHNE
apeHoB

I'enernueckas cBs3b MCKAY pa3IMIHbIMU
KJlacCaMH yIrjI€BOAOpPOJ0B

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

35

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX
peakmuii. Cucremarusaius u 06001IeHe
3HAHHUHU II0 TEME

Bubnunoteka LLOK
https://resh.edu.ru/

36

[Tpuponnsriii raz. [lonmyTHble HEPTIHBIE
rasbl

Bubnnoteka LLOK
https://resh.edu.ru/




KaMmeHHbIi yroyib 1 IpOIyKThI €T0

Bubnnoteka LOK

37
nepepadboTKu https://resh.edu.ru/
HedTb 1 ciocoOb! €€ mepepaboTKH.
38 n 6 Bubnnoteka LOK
HMEHCHUE MPOIYKTOB NepepadoTKU
p POAYK pep https://resh.edu.ru/
He(TH
39 I'eneTndeckas CB3b MEKIY pa3INYHBIMU Bubanoteka LIOK
KJIaCCaMH YIJIEBOJIOPOIOB https://resh.edu.ru/
I"ayoreHonpon3BoOIHEIC YTIIEBOJOPOIOB:
40 P yr P Bubnunoteka LOK
3JIEKTPOHHOE CTPOCHHE; peaKINt
p p peaKtt https://resh.edu.ru/
3aMEICHHS TajoreHa
Jle¥icTBue 1mIeIouYe Ha
. Bubnnoteka LOK
41 rajoreHnpou3BojiHbie. B3anmoaeiictere
https://resh.edu.ru/
JIMTaJIOreHaJKaHOB C MAarHUEM M IIMHKOM
42 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 bubnnoteka LIOK
pazneny "YrieBonopoasr" https://resh.edu.ru/
43 Konrtponsnas padora Nel no treme Bubnnoteka LIOK
"VYrneBonopoasr" https://resh.edu.ru/
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psijl, o0mas hhopmyia,
44 P bopmy Bubnnoteka LLOK
CTPOCHHUE MOJICKYJI, H30MEPHS,
p y p https://resh.edu.ru/
HOMEHKJIaTypa, Kiaccudukaus,
¢duznyeckue cBoicTBa
45 XUMHUYECKHE CBOMCTBA NpeaCIbHBIX Bubnunoteka LLOK
OJHOATOMHBIX CIIUPTOB https://resh.edu.ru/
16 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE Bubnunoteka LIOK

OIHOATOMHBIX CIIMPTOB

https://resh.edu.ru/




47

[IpocTeie 3¢upsl: HOMEHKIATYpa U
HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOWCTB

Bubnnoteka LOK
https://resh.edu.ru/

48

MHOFO&TOMHBIG CHI/IprII OTHUIJICHI'JIMKOJIb 1
I‘JII/II_[epI/IH, nux (1)PI3PI‘-I€CKI/IG U XUMHYCCKUC
CBOMCTBA

Bubnnoteka LOK
https://resh.edu.ru/

49

50

CriocoOsbl MMOJIYYCHHA U IPUMCECHCHUC
MHOI'0OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE
cBoiicTBa. TOKCMYHOCTH peHOIa

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnnoteka LOK
https://resh.edu.ru/

51

XuMuyeckue cBoiicTBa (heHona

Bubnnoteka LOK
https://resh.edu.ru/

52

CriocoObI mosTydeHus 1 IpUMEHEHNE
denona

Bubnnoteka LOK
https://resh.edu.ru/

53

54

55

[IpakTuueckas pabora Ne 2. Pemenue
IKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
"CnupTtsl U (peHobr"

CI/ICTeMaTI/IL’saI_II/I}I n 0606H_ICHI/IG 3HAHUMH 110
TEMC

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHMIBHOM IPYTIIIEI;
TOMOJIOTHUECKHUE psifbl, 00miast popmyina,
M30MEPHSI U HOMEHKIIATypa

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLIOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

56

Anbaeruipl ¥ KeTOHBI: (U3HYECKUE
CBOMCTBA; pEaKINH MPUCOSTUHEHUS

Bubnunoteka LLOK
https://resh.edu.ru/

S7

PCaKI_[I/II/I OKHCJICHUSA U KAYCCTBCHHBIC
PCaku aJIbACTUAOB U KETOHOB

Bubnunoteka LLOK
https://resh.edu.ru/




CriocoObI MOTy4eHUS aTbJICTHIOB U

Bubnnoteka LOK

58
KETOHOB https://resh.edu.ru/
OIHOOCHOBHEIE MpeAeTbHBIC KAPOOHOBBIC
Bubnanoteka LLOK
59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
https://resh.edu.ru/
MOJIEKYJI
60 W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX Bubnunoteka LIOK
KHCJIOT, MX (DU3UYECKHUE CBOMCTBA https://resh.edu.ru/
61 XUMHUYECKUE CBOMCTBA MPEETbHbIX Bubnnoteka LOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://resh.edu.ru/
Oco0eHHOCTH CBOICTB MypaBbHUHON
Bubnnoteka LOK
62 KHACIOTHI. MHOT00Opa3ue kKapOOHOBBIX
https://resh.edu.ru/
KHCJIOT
Oco0eHHOCTH CBOMCTB: HETPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 ADBOHO OKCHKADG Bubnunoteka LOK
JTUK HOBBIX, THAPOKCUKAPOOHOBBIX
P » THIP p https://resh.edu.ru/
kucinort. [IpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT
64 [ToHsiTHE O TPOU3BOIHBIX KAPOOHOBBIX Bubanoteka LIOK
KHCJIOT https://resh.edu.ru/
65 CriocoObI nostyueHus 1 IpUMEHEHNE Bnubnnoteka LLOK
KapOOHOBBIX KUCIIOT https://resh.edu.ru/
CnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN PsijI,
66 o61mas o A H3OMe Bubnunoteka LLOK
as MyJia, U30MEpHUs U
pMyJa, P https://resh.edu.ru/
HOMEHKJIaTypa
67 duszndeckre U XUMUYECKIE CBOMCTBA Bubnunoteka LOK
3¢upos https://resh.edu.ru/
68 Pemenne pac4€THBIX 3aa4: 110 YPABHEHUIO Bubnunoteka LIOK

XUMHYECKOMN pCaKknuun, Ha ONpPCACIICHUC

https://resh.edu.ru/




MOJICKYJISIPHOU (hOPMYITBI OPTaHUYECKOTO
BEILIECTBA

69

70

71

[IpakTuueckas padora Ne 3. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC

"KapOoHoBsie KUCIOTHI. ClI0KHBIE YPHUPHI'

XKupsr: crpoeHue, pu3nUecKue u
XUMHUYECKHE CBOMCTBA (THIPOIIU3)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKalINX OCTaTKH HETpeIeIbHbIX
JKUPHBIX KUCTOT. JKupsl B mpupoje

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnnoteka LOK
https://resh.edu.ru/

72

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Moro1iee aeiicteue. IlousaTue o
CHHTETHYECKUX MOIOIIUX CPEICTBAX
(CMO)

Bubnnoteka LOK
https://resh.edu.ru/

73

['enernueckas cBs3b YIiI€BOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BEIIECTB

Bubnunoteka LLOK
https://resh.edu.ru/

74

75

Pacu€rel o ypaBHEHUSAM XUMUYECKUX
peaKkuuit

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEMC

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

76

OO0m1as XxapakTepUCTUKa YTJIEBOJIOB U
Kiaccuukanus yrieBoaoB (MOHO-, TH- U
MOJIMCaXapHUIb)

Bubnunoteka LLOK
https://resh.edu.ru/

77

78

Momnocaxapusl: GU3HIECKUE CBOMCTBA U
HAaxO0’KJICHUE B IIPUPOJIE

[IpuMeHeHue IIKO3bl, €€ 3HaUYeHUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma

Bubnnoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/




79

Jucaxapuapl: caxapo3a, MajabTo3a U
nakTo3a. HaxoxaeHue B mpupoie u
NPUMEHEHHE JINCaXapH]IOB

Bubnnoteka LOK
https://resh.edu.ru/

80

[Tonucaxapuasl: cTpoeHHUE MAaKPOMOJIEKY!I,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
IPUMEHEHNE

Bubnnoteka LOK
https://resh.edu.ru/

81

ITousitue 06 HNCKYCCTBCHHBIX BOJIOKHaX

Bubnanoteka LLOK
https://resh.edu.ru/

82

83

84

Pemenne pacdeTHsIX 3a1a4 HA
OIIPEECIICHUE OJIA BBIXOAA IPOLYKTa
pPeaKIuu OT TEOPETUYECKU BO3MOKHOTO

CucreMmaru3anus 1 0000IIeHHE 3HAHUH 110
paszneny

KonTponbnas pabota mo Ne 2 reme
"Kucnoponaconepxamue OpraHndecKue
coeuHeHus"

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

85

AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE
MOJIEKYJI, oOmmas popmyiia, u3oMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA

Bubnunoteka LLOK
https://resh.edu.ru/

86

87

XUMHYECKHE CBOMCTBA aTH(PaTHUECKUX
aMUHOB

AnunnuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XMMHMYECKHX CBOMCTB aHWJIMHA

Bubnnoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

88

CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE
annpaTHIECKUX aMUHOB

Bubnunoteka LLOK
https://resh.edu.ru/

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
n3oMepus, ((U3NIECKrUe CBONCTBA.
OTnenbHbIC IPECTABUTENH Ol

Bubnnoteka LLOK
https://resh.edu.ru/




AMHUHOKUCIIOT

90

91

XHUMHUYecKre CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOrMYECKOC 3HAUCHHUE AaMHUHOKHUCIIOT.
CuHres u TUAPOJIN3 MCIITUA0B

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpHbI O€JIKOB

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

92

93

XuMnyeckue cBOHCTBa OEJIKOB

A3oTcozepikale reTepouKiInIecKue
coenmHeHus. HyKkienHOBBIE KHUCIIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECKasi pOJIb

Bubnnoteka LOK
https://resh.edu.ru/

Bubnnoteka LOK
https://resh.edu.ru/

94

[IpakTuueckas padora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A3oTcoaeprKalye OpraHu4ecKue
coequHeHus"

Bubnnoteka LOK
https://resh.edu.ru/

95

[IpakTuueckas padbora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHuin"

Bubnunoteka LLOK
https://resh.edu.ru/

96

97

98

KonTponbnas padota Ne 3 o reme
"A30TcoeprKale OpraHnIeCKue
coenuuenus"

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/Iﬁ u
MCTOJbI UX CUHTE3a —IIOJIMMECPU3aAlHI U
MOJIMKOHACHCAITUA

[Mnactmacchl. YTunm3anus u nepepadoTka
ITACTHKA

Bubnnoteka LLOK
https://resh.edu.ru/

Bubnnoteka LLOK
https://resh.edu.ru/

Bubnnoteka LLOK
https://resh.edu.ru/




OnacToMepsl: HaTypaJIbHbIN

Bubnnoteka LOK

99 1
CHHTETHYECKHE Kayuyku. Pe3nna https://resh.edu.ru/
BonokHa: HatypalibHbIE, UCKYCCTBEHHBIE,
Bubnanoteka LLOK
100 cuaTernueckue. [lonmumeps! cnenuaabHOro 1
https://resh.edu.ru/
Ha3HAYEHUS
[TpakTuueckas padora Ne 6. Pemenue
Bubnanoteka LLOK
101 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
https://resh.edu.ru/
"Pacmo3naBanue macTMacc U BOJIOKOH"
O000I11IeHNE U CUCTEMATU3AIUS
Bubnnoteka LOK
102 M3YYEHHOTO MaTepuaa o TeMe 1
| Y https://resh.edu.ru/
BricoKkOMONEKYSIpHBIE COSAMHEHMUS
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 0 0 Bubnnoteka LIOK
syeMeHT. Y30Tombl https://resh.edu.ru/
5 CtpoeHue 3J1eKTPOHHBIX 000JI04Y€K aTOMOB, 1 0 0 Bubnuoteka LIOK
KBAHTOBBIE YK CJIa https://resh.edu.ru/
3 Knaccudukanms XuMHU9ecKux JIeMEHTOB (S-, 1 0 0 Bubaunoteka LIOK
p-, d-, f-a;memenThI) https://resh.edu.ru/
4 Pacnipenenenue 351€KTPOHOB 110 aTOMHBIM 1 0 0 Bubnunoteka LIOK
opouTanim https://resh.edu.ru/
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB
. Bubnunoteka LLOK
5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1 0 0
https://resh.edu.ru/
COCTOSIHUM
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 0 0 Bubnunoteka LIOK
DNeKTPOOTPUIIATETEHOCTh https://resh.edu.ru/
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 CHCTeMa XUMHYECKHUX daemMeHToB /. H. 1 0 0 Bubnunoteka LLOK
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOpUEH https://resh.edu.ru/
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 0 0 Bnubnnoteka LLOK

HpOCTI)IX U CJIOKHBIX BCIICCTB I10 prrIHaM nu
TeproIamMm

https://resh.edu.ru/




Cucremaruzanys 1 00001IEHUE 3HAHUMT 110

Bubnnoteka LOK

9
TEME https://resh.edu.ru/
Bunbl Xumudeckon CBA3U. MeXaHU3Mbl
10 00pa30BaHMs KOBAJICHTHOU CBSI3H. Bubnunoreka LLOK
Bonoponnas cBa3p. MexMOIIEKyIIsIpHBIE https://resh.edu.ru/
B3aUMOJCUCTBUSA
BaneHTHOCTP U BaJICHTHBIE BO3MOXKHOCTH
11 C . Bubnanoteka LLOK
aToMOB. CBA3b JIEKTPOHHOM C TYpbI
p TPYKTYP https://resh.edu.ru/
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX Bubnunoteka LIOK
COEUHEHMSX: COCTaB U HOMEHKJIATypa https://resh.edu.ru/
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI Bnubnnoteka LLOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://resh.edu.ru/
BEILECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. Bnbnnoteka LLOK
[IpeacraBnenue 0 KOJUIOUIHBIX PaCTBOPAX https://resh.edu.ru/
HcTrHHBIE paCTBOPBI: HACBILLEHHBIE U
15 Bubnunoteka LOK
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Y P https://resh.edu.ru/
Kpucramnoruaparst
16 CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH Bubaunoteka LIOK
pacTBOpOB https://resh.edu.ru/
Pemrenne 3ama4 ¢ MCNoJIb30BaHUEM MTOHATUI
" . " Bubnnoteka LIOK
17 MaccoBas J10JIs paCTBOPEHHOTO BelecTna',
" " https://resh.edu.ru/
MOJISIpHAst KOHLEHTpaus
18 Knaccudukanus 1 HOMEHKIaTypa Brubnnoteka LLOK

HCOPTraHNYCCKUX BCIICCTB

https://resh.edu.ru/




Cucremaruzanuys u 0000ILIEHUE 3HAHUN 1O

Bubnnoteka LOK

19
TEME https://resh.edu.ru/
Konrtponsnas padora Ne 1 mo temam
"Ctpoenue atoma. [lepuoauyeckuii 3aKoH 1
Bubnnoteka LOK
20 [Teproandeckasi cucTeMa XUMUYECKUX
. https://resh.edu.ru/
anemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX pEeaKIui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
Bubnnoteka LOK
21 3aKOH COXpaHEHHS MAacChl BEILIECTB; 3aKOH
https://resh.edu.ru/
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIHUAX
29 TernoBbie 3PPEKTH XUMUYECKAX PEAKIIHIA. Bubanoteka LIOK
TepMoxuMHuUuecKue ypaBHEHUS https://resh.edu.ru/
23 Beruncnenus no ypaBHeHUAM XUMUYECKUX Bubanoteka LIOK
peakuuii 1 TepPMOXUMHUYECKUM YPaBHEHUSIM https://resh.edu.ru/
CkopocTh XMMHUYECKOH peakuuu, eé
Bubnunoteka LLOK
24 3aBHCUMOCTH OT Pa3IHuHbIX (PAaKTOPOB.
https://resh.edu.ru/
Karanus u xatanuzatopsl
Bubnunoteka LLOK
25 ['omoreHHBIE U TETEPOTEHHBIE PEAKITUN
https://resh.edu.ru/
[IpakTnueckast pabora Ne 1 o teme
" Bubnunoteka LLOK
26 Brnustaue pa3znuanbx pakTopoB Ha
. \ https://resh.edu.ru/
CKOPOCTb XUMUUYECKOW peaKuu
97 O6patumbie 1 HEOOPATUMBIE PEAKITUH. Bubnunoteka LLIOK
XHWMHYECKOE PAaBHOBECHE https://resh.edu.ru/
28 [TpakTudeckast pabota Ne 2 o Teme Bubnnoteka LIOK

"BausiHue pa3nuvHbIX (aKTOpPOB Ha

https://resh.edu.ru/




I10JIO)KEHHE XMMHUYECKOIo paBHOBecus"

29

30

31

DnexTpoauTuyeckas aucconuanusi. CuinbHbIe
U ciabble AeKTpoauThl. CTeneHb
JUCCOLMALIUI

HNonnoe npoussenenue Bojsl. Cpeaa BOIHBIX
pactBopoB. Bomopoausbrit mokasarens (pH)
pacTtBopa

IM'uaponus coneli. Peakiuu, mpoTekaromnye B
pacTBOpax AJICKTPOJIUTOB

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnnoteka LOK
https://resh.edu.ru/

32

[IpakTuueckas padbora Ne 3 o Teme
"XUMHYECKUE PEAKIIUU B PACTBOPAX
3JEKTPOJIUTOB"

Bubnnoteka LOK
https://resh.edu.ru/

33

34

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakunu. BaxHenme OKuCInTenu u
BOCCTaHOBUTEIIN

MeTo 2JIeKTpOHHOTO (3JICKTOHHO-UOHHOTO)
Oaylanca

Bubnanoteka LLIOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

35

DNEKTPOIIN3 PACTBOPOB U PACIIIABOB
BEIIIECTB

Bubnunoteka LLOK
https://resh.edu.ru/

36

Pemenne 3aaa4 pa3jIMuYHbIX TUIIOB

Bubnunoteka LLOK
https://resh.edu.ru/

37

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Bubnunoteka LLOK
https://resh.edu.ru/

38

39

Cucrematuzanusa 1 0000IIIeHNEe 3HAHUH 110
Teme " XuMHUYeCKre peakun"

KonTponbnas padora Ne 2 o teme
"Xumuueckue peakiun"

Bubnunoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/




ITonoxenne Hemerasuios B [lepuoauyeckon
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.

Bubnnoteka LOK

40
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX https://resh.edu.ru/
aToMoB. PU3NYECKUE CBOMCTBA HEMETAIIJIOB
a1 Annotponusi HeMETalIoB (Ha IpUMeEpe Bubnnoteka LLOK
KHCJIOpoAa, cepsl, pocdopa u yriepozaa) https://resh.edu.ru/
42 Bogopon: nonyuenue, pusndeckue u Bubnunoteka LIOK
XMMHYECKHE CBOMCTBA. [ 'uipuibl https://resh.edu.ru/
["anoreHsl: HAXOXKICHHUE B IPUPOJIE, CIIOCOOBI
A PHpOAC, Bubnuoteka LIOK
43 noJiydeHus1, GU3NYECKUE U XUMUIECKHE
: https://resh.edu.ru/
CBOMCTBa
lManorenoBonopoasl. Baxxnenmue
44 Bubnnoteka LOK
KHCIIOPOACOACPIKAIINE COCIMHEHMS
pPOACOACPAML A https://resh.edu.ru/
rajoreHoB
JlaGopaTopHbIe ¥ IPOMBIIIEHHBIE CTIOCOOBI
Bubnunoteka LLOK
45 noJiyueHus rajgoreHoB. [Ipumenenue
. https://resh.edu.ru/
rajoreHOB M MX COCTMHCHUN
IIpakTruyeckas pabora Ne 4. Pemenue
Bubnanoteka LLOK
46 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
" " https://resh.edu.ru/
T'anmorens!
Kucnopoa: nabopartopHbie u
47 MIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS, Bubnnoteka LIOK
¢busznueckre U XuMu4yeckue cporictsa. O30H. https://resh.edu.ru/
[IpumeneHne KucIopoaa U 030Ha
Bubnnoteka LLOK
48 Oxkcubl ¥ IEPOKCUIBI
https://resh.edu.ru/
Bubnnoteka LLOK
49 Pemenue 3amay pa3nuvHBIX TUIIOB

https://resh.edu.ru/




50

Cepa: Hax0XJIeHUE B MPUPOJIE, CITOCOOBI
MoJIy4yeHus, GU3NYECKUE U XUMUYECKHE
CBOICTBA

Bubnnoteka LOK
https://resh.edu.ru/

o1

CepoBoniopo, cyabhuabt

Bubnnoteka LOK
https://resh.edu.ru/

52

Kucnoponconepskaiye CoeTMHEHHS CEPBI.
OcoOEeHHOCTH CBOMCTB CEPHOM KHCIIOTHI

Bubnnoteka LOK
https://resh.edu.ru/

53

54

55

[IpakTuueckas paborta Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHeHUs"

A30T: HaX0XKJICHHE B IIPUPOJIE, CITOCOOBI
MoJIy4eHus1, GU3NYECKUE U XUMUYECKHE
CBOMCTBA. AMMUAK, HUTPHUIbI

Kucnoponcoaepxamnme coeiuHeHus a3oTa.
Oco0EHHOCTH CBOMCTB a30THOI KUCIIOTHI

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

56

57

58

[TpumeHeHne a30Ta M €ro COeAMHEHUH.
A30THBIE y10OpEHUS

docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI
NOJTy4eHUs, PU3NUYECKUE U XUMUYECKHUE
coiictBa. @ochunpl u pochun

Oxcunsl hocdopa, pochopcoaepxarine
kucaoThl. Comu pochopHOit KUCTOTHI

Bubnanoteka LLIOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

59

60

[Ipumenenue dhocdopa 1 ero coeTMHEHUH.
dochopubie ya1oOpeHus

ITpakTuyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 3aa4 1o TeMe "A30T U
dbocdop u ux coequHeHU"

Bubnunoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/




61

Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUUKALUY; HU3HUECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

Bubnnoteka LOK
https://resh.edu.ru/

62

63

Oxcun yriepoaa(ll), okcua yriepona(1V),
YrOJbHas KUCJIOTa U €€ COJn

Pemenue 3aaa4 pa3jIndYHbIX TUIIOB

Bubnanoteka LLOK
https://resh.edu.ru/
Bubnanoteka LLOK
https://resh.edu.ru/

64

65

Kpemuuii: HaxoxxJ1eHuE B IPUPOJE, CIIOCOOBI

HOJIyquI/ISI, (1)I/I3I/I‘ICCKI/IG U XUMHNYCCKHUC
CBOMCTBA

Oxcun kpemuusi(1V), kpeMHueBast KUCIOTA,
CHJTUKATBI

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

66

[IpuMeHeHne KpEMHUS U €70 COCINHEHUM.
Creki10, €ro noyiyueHue, BUbI CTEKJIA

Bubnnoteka LOK
https://resh.edu.ru/

67

Pemenne 3aaa4 pa3jiIn4YHbIX TUIIOB

Bubnunoteka LLOK
https://resh.edu.ru/

68

69

70

CucreMatusanus 1 0000IIEHNE 3HAHUHT 110
Teme "Hemerauier"

KonrtponbHas padora Ne 3 o teme
"Hemeransr"

AHanus pe3ynbTaToB KOHTPOJIbHOM paboThI,
KOPPEKIHs OINO0K

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLIOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

71

[Tonoxenne meramios B [lepuoanyeckoin
CHUCTEME XUMHUNYCCKUX JJICMECHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI104€K aTOMOB METAJLJIOB

Bubnunoteka LLOK
https://resh.edu.ru/

72

O6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHEHHE METAIIIIOB B OBITY M TEXHUKE

Bubnnoteka LLOK
https://resh.edu.ru/




Bubnnoteka LOK

73 Cnnasbl MetaiioB. Koppo3ust meTaioB
PP https://resh.edu.ru/
Bubnanoteka LLOK
74 Pemenue 3amay pa3aMvHBIX THIIOB
https://resh.edu.ru/
DJIEKTPOXUMHUYECKUH Psil HAITPSYKCHUI
Bubnnoteka LOK
75 MeTauioB. O0IIMe CIOCOOBI MOTyYeHUS
https://resh.edu.ru/
METaJIJI0B
OO0mmas xapakrepucTuka metamion |A-
rpynisl [lepuoauyeckoit cuctemsl
76 XMMHMYECKUX 3J1eMeHTOB. HaTpuii n kanwuii: Bnubnnoteka LLOK
noJiyueHue, GU3nYecKue 1 XUMHUIECKHe https://resh.edu.ru/
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COEINHEHNN
Oom1as xapakrepucTrka MetayuioB |A-
rpynisl [lepuoauyeckoit cucTeMsl
27 XUMHUYECKHUX AJIEMEHTOB. Maruuii u Bubnnoteka LLOK
KaJIbIMHA: IOJdy4YeHue, pusnueckue u https://resh.edu.ru/
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
.. . Bubnunoteka LOK
78 XKe€ctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs
https://resh.edu.ru/
79 ANOMUHMHI: TIOTy4eHue, pusnyeckue u Bubnnoteka LIOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://resh.edu.ru/
AMpoTepHbIe CBOMCTBA OKCHIA U
80 THApOKCHUAA aJIlOMUMHUS, Bubnunoteka LLOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://resh.edu.ru/
MIPUMEHEHHE
Bbubnanoteka LLOK
81 Pemenue 3aiau pa3nuyHbIX TUIIOB

https://resh.edu.ru/




82

[TpakTuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe
"MeTauibl TJIaBHBIX noArpymnmn"

Bubnnoteka LOK
https://resh.edu.ru/

83

OO1mas xapakTepuCTUKa METAJIOB
no6ouHbIX oarpymm (b-rpyrmm)
[leproanueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB

Bubnnoteka LOK
https://resh.edu.ru/

84

85

86

DuU3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma
U €0 COCIMHEHUM, NX PUMEHEHUE

Baxneiimme coefMHEHUST MapTaHIia.
[TepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC
CBOICTBa

dusnyeckne ¥ XMMHYECKHE CBOMCTBA JKeye3a

u ero coenuHenun. llonyuyenue u
IIPUMEHEHHUE CILIABOB XKEe3a

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/

87

dusnueckre U XUMUYECKHUE CBOMCTBA MEeIU U
€€ COeIMHEHNI, UX IPUMEHEHUE

Bubnunoteka LLOK
https://resh.edu.ru/

88

89

90

91

Pusnueckne 1 XUMUYECKUE CBOMCTBA [IUHKA
U €ro COEAMHEHUH, UX IPUMEHEHNE.
I'mapoxcoOKOMILIEKCHI IMHKA

ITpakTuyeckas pabora Ne 8. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Mertasiel m0OOOYHBIX oArpymm"

Pemenue 3amaq Pa3JINIHbIX TUIIOB

O06o0011eHne U cucTeMaTU3alus U3Y4eHHOTO
Marepuania mno teme "Metaysr"

Bubnanoteka LLOK
https://resh.edu.ru/

Bubnnoteka LLOK
https://resh.edu.ru/

Bubnnoteka LLOK
https://resh.edu.ru/

Bubnunoteka LLOK
https://resh.edu.ru/




Konrtponsnas padora Ne 4 o teme

Bubnnoteka LOK

92 "Mertambr" . https://resh.edu.ru/

93 AHanu3 pe3yabTaToOB KOHTPOJIBHON padoTHI, 1 Bubanoteka LIOK
KOPPEKIHSI OIIHOOK https://resh.edu.ru/
Ponbs xumum B oOecrieueHuN yCTOHYUBOTO

94 pasBuTus 4yenoBeuecTBa. [lonsTue o 1 bubnuorexa LIOK

https://resh.edu.ru/

Hay4HbIX METOJIaX UCCIIEI0BAHUS BEIIECTB
Hayunble npuHUHKIIBI OpraHU3aluu

95 XUMHUYECKOTO IIPOU3BOICTBA. 1 Bubnnoteka LOK
[IpoMbliieHHBIE CTIOCOOBI MOTYYESHHUS https://resh.edu.ru/
BaKHEHIIINX BEIISCTB

96 XHMMHMUYECKOE 3arpsI3HEHUE OKPYXKaIOIEen 1 Bubnnoteka LIOK
Cpebl U €ro MOCIEACTBUS https://resh.edu.ru/

97 XUMHUA " 3J0pOBbE YEIOBEKA. 1 Bubnanoteka LLOK
JlekapcTBEHHBIE CpE/ICTBA https://resh.edu.ru/

98 Xumus muiiy. Ponbk XumMuu B o0ecrieueHuu 1 Bubnunoteka LLOK
IMUILEBON OE30IIaCHOCTH https://resh.edu.ru/

99 KocmeTrnueckue u napdromepHbie cpeacTBa. 1 Bubnnoteka LIOK
britoBag xumus https://resh.edu.ru/
X¥MHS B CTpOUTENBCTBE. BakHelmue

100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE 1 bubnuorexa LIOK

https://resh.edu.ru/

MaTepHuabl

101 XHUMHS B CEILCKOM XO035MCTBE. 1 Bubnnoteka LLOK
OpraHuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS https://resh.edu.ru/

102 CucreMmaruzanys 1 0000IIeHe 3HAHNU 110 1 bubnnoteka LIOK
TeMe https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumua 10 knacc/yrnybnéxubiii yposeHb: O.C. NabpuensH, U.I.OcTpoymos,
C.A.Cnagkos

Mocksa «[1pocseweHue» 2022r

Xummns 11 knacc/ yrnybnénHbiii yposeHb: O.C. FabpuensH, U.I.OcTtpoymos,
C.A.Cnagkos, A.H./1éBKUH

Mocksa «[1pocselweHune» 2022r

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-yriryOaEHHBIH-YPOBCHb. -
Peanuzanus-tpedoBannii-OI'OC-cpeaHero-oomiero-oopa3oBanusi. -

MeTtoaudeckoe-nocodue-1is-yantes. pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

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



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
http://www.yaklass.ru/
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