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HOACHUTEJIBHAS 3ATIMCKA

PabGouass mporpamMma 1o XMMHU Ha YpOBHE CcpeAaHero oOmiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe ®DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanun B Poccuiickoit denepanumn», TpeOOBaHHMK K pe3ylabTaTaM OCBOCHHS
benepanbHOl 00pa3oBaTENbLHOM MporpaMMmbl cpenHero ob6mero oo6pazoBanus(DOIL
COO), npeacrasieHHbIX B DeiepaibHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE
COO, c¢ yuérom KoHuenmuu mnpenogaBaHus ydeOHOro mnpenMera «XUMHUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit ®enepanuu, peaqn3yrolMX OCHOBHBIE
oOpa3zoBaTelibHbIE MPOTPaMMbI, U OCHOBHBIX ToOJIOKEHUM «CTpaTerun pa3BUTHUS
BocniuTanusi B Poccuiickoit ®Penepanun Ha nepuon o 2025 roma» (Pacmopsiokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha ypOBHE YIIIyOJIEHHOTO M3YYCHHsI 3aHUMAET Ba)KHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOro 0Opa3oBanus ydamuxcsa 10—11 kmaccoB. M3ydenue npemmera,
peaiuzyeMoe B YCIOBHSX UG (hepeHIIMPOBAaHHOTO, MPOPUIHHOTO 00y4YeHHsI, TPU3BAHO
obecrieunTh 00LIE00Pa30BATENbHYI0O M OOUIEKYJIBTYPHYIO IOATOTOBKY BBIITYCKHHUKOB
IKOJIbI, HEOOXOAUMYIO JIJIsl afanTali UX K OBICTPO MEHSIOUIUMCS YCIIOBUSM >KU3HH B
COIIMyME, a TaKKe IJIs MPOJODKEHHUST 0O0ydeHHUs B OpraHM3alusax MpoQecCHOHATBLHOTO
o0pa3oBaHusl, B KOTOPHIX XHUMHUS SIBJISICTCS] OJJHOM U3 MPUOPUTETHBIX JUCIUILINH.

B mporpamMme mo XMMuu Ha3HA4Y€HHE MpeaMeTa «XUMHUs» TMOTydaeT MOAPOOHYIO
MHTEPIPETAIMIO B COOTBETCTBUU C OCHOBOIoJararomumMu nojoxenusmu GI'OC COO o
B3aMMOOOYCJIOBIIEHHOCTH LEJEH, COAepKaHus, Pe3yIbTaTOB 00y4eHUsI U TpeOOBAHUM K
YPOBHIO TOJATOTOBKHM BBIMYCKHUKOB. CBHUJETEILCTBOM TOMY SBISIOTCS CIEAYIOLIUE
BBITIOJTHSIEMBIE TIPOTPAMMOi IO XUMUH (PYHKIIUU:

e uH(OpPMAIIMOHHO-METOIMYECKasl,  pealu3amnusi  KOTOpoil  oOecrieunBaeT
MOJIydeHUE MPECTABICHUS O LEJIAX, COACPKaHUM, OOIIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHUS U Pa3BUTHUS OOYYAIOIIMXCS CPEIICTBAMHU TPEIMETa, U3y4yaeMoro B
paMKax KOHKPETHOTO MPouIIs;

® OpraHu3allMOHHO-TUIAHUpPYIOIIasi, KOTOpas MpeaycMaTpUBAeT OMNpEACIICHUE:
MPUHIIUIIOB CTPYKTYPUPOBAHUS M TOCIEIOBATEILHOCTH HU3Y4YEHHUS Y4YEOHOTO
Marepuaia, KOJUYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTePUCTHK; MOJIX0/I0B K
GOpMHUPOBAHUIO  COJEPKATEIIBHOW  OCHOBBI ~ KOHTPOJII M OILICHKH
00pa3oBaTENbHBIX JOCTHKEHUH 00yUYaIoNXcsi B paMKaxX UTOTOBOW aTTeCTallUU B
dbopmMe eTMHOTO TOCYIapCTBEHHOTO YK3aMeHa 10 XUMHH.

[Tporpamma fist yriryOJIEHHOTO U3YYCHUS XUMUU:

® YCTaHaBJIMBAeT WHBAPUAHTHOE MPEIMETHOE COJEp)KaHUEe, 00s3aTelbHOe s
W3YYCHHsI B paMKax OTIEIbHBIX Mpoduiielt, mpenycMaTpuBaeT pacipeiesieHue u
CTPYKTypUpPOBAaHHE €ro IO  KjaccaM, OCHOBHBIM  COJEpKaTeIbHBIM
JUHUAM/pa3zienaM Kypca;

e aéT TMpUMEpPHOE paclpeeicHue Y4eOHOTrO BPEMEHH, PEKOMEHAYEeMOTro s
U3Y4YEHUS OTACIIbHBIX TEM;



e [IpejJlaraeT NpUMEPHYIO MOCIeA0BATENbHOCTh U3YUYEeHUS Y4EOHOro MaTepuaa ¢
y4€TOM JIOTMKH TOCTPOCHHS Kypca, BHYTPHUIPEIMETHBIX W MEKIPEIMETHBIX
CBsI3¢H;

e JaéT METOJMYECKYI0 MHTEPHpPETAlUIo LeJeld M 3aJad M3y4deHHUs IpeaMeTa Ha
yrayOJaEHHOM YPOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO
oOmiero o0Opa3oBaHuUsA, COAEPKATEIBbHON XapaKTEPUCTHKU IUIAHUPYEMBIX
pEe3yNbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTelbHON MPOrpaMMbl CPEIHETO
o011iero 00pa3oBaHust (TUYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX ), a TAKXKE C
y4€TOM OCHOBHBIX BUJOB yUeOHO-TI03HABATENbHBIX ACHCTBUI 00y4aromerocs mno
OCBOEHHUIO COJIEpKaHUs IIPEeIMETA.

[Io BceM Ha3BaHHBIM TMO3UIUSAM B MporpaMMe IO XHUMHUHU MPEAYCMOTpPEHA
MIPEEMCTBEHHOCTh C 00yUY€HHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIero oopasoBaHus. 3a
npeesaMi yCTaHOBJICHHOW MPOrpaMMON IO XUMHUU 00s3aTelnbHOM (MHBApUAHTHOMN)
COCTaBIIAIOIIEH coOJepKaHus Yy4eOHOro mpeaMmera «XUMHUsS» OCTA€Tcsi BO3MOKHOCTh
BbIOOpa €ro BapUAaTUBHOM COCTaBISAIONICH, KOTOpass JOJDKHA OINpeAeNsiTbcs B
COOTBETCTBUU C HAPaBJIICHUEM KOHKPETHOTO Mpouis 00yueHus.

B cootBercTBUM ¢ koHUenTyanbHbIMUA TonokeHuaMu OI'OC COO o Ha3HaueHHU
npeIMeToB 0a30BOr0 M YINIYOJIEHHOTO ypoBHEH B cucteMe auddepeHIIMpOBaHHOTO
o0y4eHHUs Ha ypOBHE CpeAHero oOIero oOpa3oBaHMsl XMMHs Ha YpPOBHE YIIIyOJIEHHOTO
U3YYCHHsI HAIpaBJICH Ha peaju3alldio MPEeMCTBEHHOCTH C TOCIEAYIOUUM 3TaroM
MOJIYYEHUS XMMHUYECKOro 00pa30BaHus B paMKaxX M3Y4YE€HMsI CIIEUATbHBIX €CTECTBEHHO-
HAyYHBIX W XMMHUYECKUX JUCUUIUIMH B By3aX W OpraHU3alusx CpPeIHEero
npodeccuoHanbHOTO oOpa3zoBaHusi. B 3Toil CBsA3uM u3ydeHHEe mpeaMeTa «XUMHUS»
OpPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha pacIIMpeHHe M YriayOJieHue TEeOpeTHYecKoill u
NPAKTUYECKOW TMMOATOTOBKM OOYy4YaloIIMXCs, BBIOpaBIIMX ONpeaeiEHHbIA TpodUih
oOyuyeHHsl, B TOM 4YHCII€ C TEpPCHEKTHUBOW MOCIENYIOIIEro MOIYYeHHS XUMUYECKOTO
o0pa3zoBaHus B OpraHu3anusx npodeccuoHaibHOro oopasoanus. Hapsay ¢ 3TuMm, B cBeTe
tpeboBanuit PI'OC COO k mnnaHUpyeMbIM pe3ylibTaTaM OCBOEHUs (QenepanbHOn
00pa3oBaTeILHON MPOTPaMMbl CpPEIHET0 O0OIIero oOpa3oBaHUs H3YyUYCHHUE IpeaMeTa
«XuMHS» OPUEHTHUPOBAHO TAaKXKE Ha pEIIeHWE 3a7ad BOCHHUTAHHUS U COIMAIBLHOTO
pa3BuTHs oOyyaromuxcsi, Ha (GOPMUPOBAHUE y HUX OOLIEMHTEIUIEKTYalIbHBIX YMEHMIH,
YMEHUU pallMoOHAIU3aIMK y4eOHOTO Tpyaa M OOOOIIEHHBIX CIOCOOOB JIEATEIIBHOCTH,
UMEIOIINX MEKANCIUTITMHAPHBIN, HAIIPEIMETHBIN XapakTep.

CocTaBisiromMHu  TIpeiMeTa «XUMHS» Ha YpPOBHE YIIYONEHHOTO W3YYEHUS
ABIIAIOTCS yriayOnéHHble Kypcehl — «Oprannueckast xumusi» 1 «OO011as 1 HeopraHudeckas
xumus». l[lpu ompeneneHuU TMOAXONOB K OTOOPY M CTPYKTYpHOH OpraHU3aluu
COJIEpKaHMsI THX KYPCOB B ITPOrpaMMe MO0 XHMHHU 33 OCHOBY MPHUHATHI TojoxeHust PI'OC
COO o paznuuusix 6a30BOTO U YrIayONIEHHOTO YpOBHEH U3yUeHHS MTpeIMeTa.

OcHOBY cojiepxkanus KypcoB «Opranudeckasi xuMusi» u «O0111as 1 HeopraHudeckas
XUMUS» COCTABISET COBOKYIMHOCTHh NMPEAMETHBIX 3HAHUW W YMEHHM, OTHOCSIIUXCS K
0a30BOMY YpOBHIO M3YYEHHMs MpeaMeTa. DTa cUCTeMa 3HAaHUU MOIy4yaeT ONnpee€éHHOe
TEOPETHUYECKOE JIOTIOTHEHHE, MTO3BOJISAIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINIA



00BEM (akTonoruueckoro Marepuaina. Tak, Ha yriyOlI€HHOM ypOBHE U3yUEHUs IIpeIMeTa
obecriedyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMYEHUS 00BEMA 3HAHUN O XMMHUYECKHX
AJIIEMEHTAaX M CBOWCTBAX HUX COEAMHEHMM HAa OCHOBE pACUIMPEHHUS U YriyOJeHUs
NpPEJICTaBICHUI O CTPOSHUU BEIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHUs PEaKIHil, pacCMaTpUBAEMbIX C TOYKM 3PEHUS XMMHUYECKONM KHHETUKH U
TepMOauHAMUKH. M3ydeHue mnepuoanueckoro 3akoHa u llepuogudeckoil cUCTEMbI
XUMHUYECKUX JJEMEHTOB Oa3MpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHMYECKHX
NPEJICTABICHUSX O CTPOCHUM aTOMa. XUMHUYECKasi CBS3b OOBACHSETCS C TOYKU 3PEHUS
HHEPreTUYECKUX U3MEHEHUH NP €€ 00pa30BaHUU U Pa3pYILIECHUH, a TAKXKE C TOUKH 3pEHUs
MeXxaHU3MOB €€ oOpa3zoBaHus. VM3ydyeHre TUMOB peakuuil nonoiHsercs GopMUpPOBAaHHEM
IPEICTAaBICHUN 00 D3JIEKTPOXMMHUYECKMX IpoLEeccax MU D3JIEKTPOJIM3E€ pacilaBOB U
pacTBOpOB BemiecTB. B Kypce opraHnyeckoil XMMHUU MPU PACCMOTPEHHH PEaKIIMOHHOM
CIIOCOOHOCTU COEIMHEHMH Yyienserca oco0oe BHHMaHUE BOIpPOcaM 00 3JIEKTPOHHBIX
a¢dexTax, 0 B3aMMHOM BIIMSHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEeaKIuii.

Oco0oe 3HaueHue UMeeT TO, YTO HA COJAEpP)KaHHWE KYpPCOB XUMHH YIIIYOJIEHHOTO
YPOBHSI HM3y4YEHUS IS KJIACCOB ompenenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep JONOJHEHUH K 00IIel cucTeMe NpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT
BIIUSTHUE CMEKHBIE MpeaMeThl. Tak, Harpumep, B COIEpKaHUM TMpeaAMeTa I KIACcCOB
XUMHUKO-(pHU3nyecKkoro npoduis Oosblioe 3HaUeHHEe OyIyT UMETh 3JIEMEHThl y4eOHOIo
MaTepuana 1o oomen xumun. [Ipu u3ydennn npeaMera B JaHHOM CiIydae akIeHT OyIeT
clellaH Ha OOIIHOCTh METOJIOB MO3HaHMs, OOIMIHOCTh 3aKOHOB M TEOPHl B XMMUU U B
dbu3MKe: aTOMHO-MOJIEKYJsIpHas Teopus (MOJEKYIspHas Teopus B (PU3UKE), 3aKOHBI
COXpaHEHHMsI MacChl U SHEPTUH, 3aKOHbI TEPMOANHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O
CTPOEHUH BELIECTB U JPYIOE.

B To xe Bpems B coJep:KaHUM IpeaMeTra JJid KJIACCOB XHMHKO-OHMOJIOIHYECKOIro
npodunst OoNpIIUK yaenbHBIA BeC OyleT MMETh OpraHuYeckas xuMus. B stom ciyuae
MPEIOCTABIISIETCS] BOBMOXKHOCTD ISl 60Jiee 0OCTOSITENLHOTO PACCMOTPEHUS XUMHUECKON
OpraHu3alliy KJIETKH KaK OHOJIOTMYECKOHW CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K
npuMepy, TaKhue CTPYKTYpHble KOMIIOHEHTbI, Kak JUOUAbI, O€NKH, YTJIEBOAbI,
HYKJIEMHOBBIE KUCJIOTBI M Jpyrue. llpum 3ToM 3HaHMS O cocTaBe U CBOMCTBax
Npe/ICTaBUTEICI OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIyXaT OCHOBOW JUIs
U3YyUYEHUS CYIIHOCTH MPOLECCOB (POTOCHHTE3A, IbIXaHHSI, TUIIEBAPCHHUS.

B nutane popMupoBaHusi OCHOB HAYyYHOTO MUPOBO33PEHMS], OCBOCHHUS OOLIEHAYYHBIX
METOJIOB NO3HAHUS U OIbITA MPAKTHYECKOI'O NPUMEHEHUS HAy4YHBIX 3HaHUM H3ydeHUe
npeaMera «XuMus» Ha YriayOJEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C
y4eOHBIMH MTPEAMETAMH.

[Tpu n3ydyeHun yuebHoro npeamera « XUMHs» Ha YIIIyOJIEHHOM YpOBHE TaKkKe, KaK
Ha YpPOBHE OCHOBHOTO U CpeAHero obiiero oOpa3zoBanus (Ha 6a30BOM ypOBHE), 3a1adcit
NEPBOCTETIEHHOW 3HAYMMOCTH SIBJIsIeTCS (POPMUPOBAHUE OCHOB HAYKH XUMHUH KaK 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTUYECKON NEATEeIbHOCTH 4YeJIOBEKa W OJIHOTO W3
KOMIIOHEHTOB MHPOBON KynbTyphl. PemieHue 3Toil 3amaun Ha yriyOJI€HHOM YypOBHE
U3YYEHHMsI peMeTa MPEAIoaaraeT pean3aluio TaKuX efeH, Kak:



dbopMHupoBaHKEe  MPEACTABIACHHI: O  MaTepUHAIbHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTSIX M IO3HABACMOCTH SBJICHHHA MPUPOIBI, O MECTC XHMHHU B
CHCTEME €CTECTBEHHBIX HAyK U €€ BeAyIIeH PO B 00CCIEUCHUH YCTOHYHNBOTO
pa3BUTHS YEJIOBEUSCTBA: B PEIIICHUH MPOOJIEM SKOJIOTHICCKON, YHEPTeTUICCKON
U I[HUIIEBOH OC30MacHOCTH, B PAa3BUTHH MEIUIUHBI, CO3JAaHHHA HOBBIX
MaTepHaJIOB, HOBBIX HCTOYHHKOB JHEPIHH, B OOCCICUCHUH PAIMOHATBHOIO
IPHUPOIOIIONIB30BaHusA, B (DOPMUPOBAHHK MHPOBO33PEHHUS U OOIIEH KYJIBTYpHI
YeNIOBeKa, a TaKKe OKOJOTHYCCKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO M ITPUPOTHOM CPE/IE;

OCBOCHHE CHCTEMbI 3HAHHH, JIEXKAIIUX B OCHOBE XHMHUECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa: QYHIAMCHTAIbHBIX MMOHITHIH, 3aKOHOB H
TEOPHUI XUMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOCHUH BEIIECTBA Ha Pa3HBIX
YPOBHSIX —  AaTOMHOM, HMOHHO-MOJCKYISIPHOM, HaIMOJCKYIIPHOM, O
TEPMOJAUHAMUYCCKMX W  KHHCTHYCCKHUX  3aKOHOMEPHOCTSX  MPOTEKAHUS
XMMHAYECKUX peakluii, 0 XUMHYECCKOM PaBHOBECHH, PACTBOPAX M IHUCIEPCHBIX
cucTeMax, 00 OOIIMX HAYYHBIX IPHHIUAIIAX XMMHUYCCKOTO IMPOU3BOCTBA,
dbopmupoBaHKe y 00YUYAIOIIMXCS OCO3HAHHOTO MMOHMMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHUMHUYECKUX 3HAHUH JJISI OOBSICHEHUS KIFOYEBBIX HUACH U mpodiieM
COBPEMECHHOMN XUMUH, IS OOBACHCHHS U IIPOTHO3UPOBAHUS SIBIICHUI, IMEIOIIHX
€CTECTBEHHO-HAYYHYIO MIPUPOJTY; IPAMOTHOTO PEIICHHUs MPOOJIeM, CBA3aHHBIX C
XMMHUEH, MPOrHO3MPOBAHMS, aHAIH3a M OLEHKH C IO3HMIUN JKOJIOTHYECKOM
0€30MacCHOCTH TIOCJICCTBUI OBITOBOM M TMPOU3BOJICTBCHHON JEATEIBHOCTH
YeI0BEKa, CBA3AHHON C XMMHYCCKHM IIPOM3BOJICTBOM, HCIIOIB30BAHHEM U
nepepadboTKOM BEIIECTB;

yriayOJieHUue MPEACTaBICHUH 0 HAYYHBIX METOAaX MO3HAHMS, HEOOXOIUMBIX IS
NpUOOPETEHUsT YMCHHMH OPHEHTHPOBATHCS B MHPE BEIIECTB U OOBICHEHUS
XMMHUYECKHMX SBJICHHM, MMEIOIIMX MECTO B MPHUPOJEC, B MNPAKTUYCCKOMN
JEATEIBHOCTH U IIOBCEIHEBHOM KM3HU.

B nnane peanuzanuu nmepBOOYEPETHBIX BOCIUTATENBHBIX M PAa3BUBAIOMIMX (YHKIHUN
LEJIOCTHOM CUCTEMBI CpeIHEro 00111ero 00pa30BaHus IPU U3YUEHUH NMpeaMeTa « XUMUs»

Ha yTIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKKUE IETH U 3aa41, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B MO3HABACMOCTH SIBJICHHH MPUPOJBI, YBOKCHHS K
NPOIIECCY TBOPYECTBA B OOJIACTH TCOPCTUUYCCKUX M MPUKIIAIHBIX HCCIIEIOBAHUM
B XUMHH, (OPMHPOBAHKE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHUS HAyKH,

pa3BUTHE MOTHUBAIIMH K OOYUCHHIO U TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJTIO
Y CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHMSI OOIIECUEIOBEUCCKUX IIEHHOCTEH;
pa3BUTHE I[MO3HABATCIIBHBIX HHTEPECOB, HMHTEUICKTYalbHBIX M TBOPYECKHX
crocoOHocTel o0yuaromuxcsi, GOPMHUPOBAHUE Y HUX CO3HATEILHOTO OTHOIICHUS
K caMOOOpa30BaHHIO U HEMPEPHIBHOMY O0Pa30BaHHUIO KaK YCIOBHUIO YCICIIHOW
npodeCCHOHAILHOM W OOIIECTBEHHOW  JEATEIBHOCTH, OTBETCTBCHHOI'O
OTHOIIICHHUS K CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 3J0POBOM 00pa3e )KU3HHU;



e (opMUpPOBaHUE YMEHHI U HAaBBIKOB Pa3yMHOT'0 IPUPOAOIOIb30BaHM, pa3BUTHE
DKOJIOTMUECKOM KYJIbTYpbl, HNPUOOPETEHHE OIbITAa OOIIECTBEHHO-I0JIE3HOU
HKOJIOTUYECKOH J1€ATEIbHOCTH.

PaGouas mporpamma paspaboTaHa ¢ yueToM paGoyeil mporpaMMbl BOCIUTAHUSA
I'AOY YAO «YykoTcKHil OKPYKHOU NPOPUIbHBII JUIei.

[Iporpamma mnpenHa3HayeHa [Jid IUIAHUPOBAHMS M OpPraHM3alUd CHUCTEMHOMU
BOCIIUTATENbHON JIEATEIbHOCTH C IENbI0 JOCTIXKEHUS OOYyYarOIIMMHCS JTUYHOCTHBIX
pe3ynbTaTtoB oOpa3oBaHus, onpeaeneHHbIx PI'OC; peanusyeTcs B €IMHCTBE YPOUHOU U
BHEYpOUHOU  JnesitenbHOCTU. [IpemycmaTpuBaer mnpuoOlieHue oOydarommxcs K
POCCHIICKUM TPaJUIIMOHHBIM AYXOBHBIM IIEHHOCTSIM, BKJIIOYas KyJIbTYpHBIE IIEHHOCTU
CBOEI ATHUYECKOM TPYIIIbI, IPAaBUJIaM U HOpPMaM IOBEJEHUS B POCCUIICKOM OOLIECTBE.
Pe3ynbpTaThl JOCTHMXKEHUS 1ENH, PEHICHUs 3a7ad BOCIUTAHUS JaHbl B (OpME IIENIEBBIX
OpPUEHTHPOB (HAMpaBlICHW), TPEACTABICHHBIX B BHUIE OOOOIIIEHHOTO TOpTpeTa
BBIIIYCKHMKA HAa YpOBHE CpeAHEro o0imero oOpa3oBaHUS M OTPAXKEHbI B JIMYHOCTHBIX
pe3ylibTarax J1IaHHOM paboueit mporpaMMBl.

. [Tobyxnenne odydaronuxcs codr01aTh HOPMBI IOBEICHUS, TIPABHIIa OOIIEHUS CO
CBEPCTHMKAaMU W I[e€JaroraMi, COOTBETCTBYIOIIME YKIIaay o0Iieo0pa3oBaTesIbHON
OpraHu3alluy, YCTAaHOBIICHUE U MOJICPKKY T0OpoKeTaTeIbHOM aTMOChephl; MPUMEHEHUE
MHTEPAKTUBHBIX (OpM y4eOHOM pabOThl — MHTEIIEKTYaJbHbIX, CTUMYJIHUPYIOMINX
MIO3HABATEIbHYI0 MOTHUBAIMIO, UTPOBBIX METOAMK, IUCKYCCHH, NAIOIIMX BO3MOXKHOCTh
IPUOOPECTH ONBIT BEICHUSI KOHCTPYKTUBHOT'O IMAJIOra; TPYNIOBOM pabOThl, KOTOPAsl yUUT
CTPOUTH OTHOIIEHUS U JIEHCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUYECKOTO
MBIILIJICHUS.

. MakcuManbHOE HMCIHOJIB30BAHME BOCIMTATENBHBIX BO3MOYKHOCTEM COJIEpIKaHUS
y4eOHBIX MPeAMETOB sl (POPMUPOBAHUS Y OOYUYAIOIIUXCS POCCUNUCKHUX TPaJULIMOHHBIX
JyXOBHO-HPaBCTBEHHBIX U COLUOKYJIBTYPHBIX LIEHHOCTEH, POCCUHCKOIO UCTOPHUUYECKOIO
CO3HAHUS HA OCHOBE MCTOPUYECKOTO MPOCBEUICHUS; MPHUBJICUYECHUE BHUMAaHUS
0o0yyaronmxcsi K IIEeHHOCTHOMY acCIeKTy M3y4aeMbIX Ha ypoKaX MPEeJIMETOB, SIBICHUN U
cOOBITHI, MHULIUUPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUN CBOErO0 MHEHUS, BbIPAOOTKU
CBOETO JIMYHOCTHOTO OTHOIICHHS K HW3y4aeMbIM COOBITHUSAM, SIBJICHUSAM, JIMLAM;
noOyxJieHne oO0ydaroluxcsi coOJit01aTh HOPMBI TMOBEACHMS, MpaBuia OOLIEHUS CO
CBEPCTHUKaMU U TIelaroraMM, COOTBETCTBYIOILIME YKJIaay o0I1ieo0pa3zoBaTenbHON
OpraHu3aluy, YCTAaHOBJIEHUE U MOJICPKKY J0OpOoKeIaTeIbHON aTMOChepbl; MPUMEHEHNE
UHTEPAKTUBHBIX (GopM yueOHOW pabOThl — HMHTEIUIEKTYaJIbHBIX, CTUMYJIUPYIOLINX
MO3HABATEIbHYI0 MOTHBAIMIO, UTPOBBIX METOJUK, TUCKYCCUH, JAIOUIMX BO3MOKHOCTH
nproOpECTH ONBIT BEACHHSI KOHCTPYKTUBHOTO IMAJI0ra; TPYNIOBOM pabOThI, KOTOpask y4UT
CTPOUTH OTHOILIEHUS U JIEHCTBOBATh B KOMaH/I€, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUYECKOTO
MBIILITIEHUS

o [IpuBneueHne BHUMaHUS OOYyYaIOIIUXCS K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha
YpOKax MpeAMETOB, SIBICHUN U COOBITHI, MHUITMUPOBAHUE OOCYKJICHUMN, BICKA3bIBAHUHN
CBOETO MHEHMS, BBIPAOOTKH CBOETO JMYHOCTHOTO OTHOILIEHUS K M3y4YaeMbIM COOBITHSIM,



SBIICHUSIM, JIMIIaM; TPUMEHEHHWE WHTEPAaKTUBHBIX (opMm yueOHON paboThl —
WHTEIJUICKTYAJIbHBIX, CTUMYJIMPYIONIMX TT03HABATEIHHYIO MOTUBAIINIO, UTPOBBIX METOTHUK,
TUCKYCCHH, JAlOIIMX BO3MOXXHOCTh MPHOOPECTH OIBIT BEIECHUS KOHCTPYKTUBHOTO
JMaiora; TPYMIOBOW pPa0bOThI, KOTOpas YYUT CTPOUTH OTHOIICHUS W JCHCTBOBAaTH B
KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO MBITTUICHUS

OO1mee YuCIIO YacoB, MPEITYCMOTPEHHBIX IS M3YyYCHHS] XUMHH Ha YrIIyOJICHHOM
YpOBHE cpeaHero oOmero oO0pa3oBaHHs 3a CYET YacOB MIKOJIBHOIO KOMIIOHEHTA,
cocrasistetr 272 yaca: B 10 ximacce — 136 uacoB (4 ygaca B Hemenio), B 11 xmacce — 136
4acoB (4 Jyaca B HEJIENIO).

COJEPKAHUE OBYYEHUA

10 KJTACC
OPTAHUYECKAS XUMUSA

Teopernvyeckre OCHOBBI OPraHM4eCKOM XUMUM.

[IpenmMeT M 3HaUYE€HHWE OPraHMYECKOW XWMHUHU, MPEJCTABICHHE O MHOToo0Opa3zuu
OPraHUYECKUX COCIUHECHHM.

DNEKTPOHHOE CTPOCHUE aToMa YIJIepoJia: OCHOBHOE M BO30OYKIEHHOE COCTOSHUSI.
BanenTHple BO3MOXXHOCTHM aToMa yriepoaa. XUMHUYEcKas CBA3b B OPraHUYECKUX
coelMHEHUsAX. Turmbl TUOpPHAM3AIMHN AaTOMHBIX oOpOuTanel yriepoga. MexaHU3MBbI
o0pa3oBaHusl KOBAJIEHTHOW CBsI3W (OOMEHHBII M JOHOPHO-aKLENTOPHBIN). Twumsl
NEePEeKPhIBAHUS ATOMHBIX OpOuTasnei, o- u n-csizu. OiuHapHasi, ABOWHAS ¥ TPOHHAS CBSI3b.
CniocoObl pa3pbiBa CBSI3€M B MOJIEKYyJIaX OpraHUYECKUX BeliecTB. [loHsTue o cBoOOgHOM
panukaine, Hykieopuie u 3IeKTpoue.

Teopust ctpoeHuss opranndeckux coeauHeHnii A.M. bytnepoBa u coBpeMEHHBIE
IPEJICTAaBICHUSI O CTPYKTYpE MOJIEKYJ. 3HAUY€HHE TEOPUM CTPOEHUS OPraHUYeCKUX
coeMHEeHUN. MounekysapHble U CTPYKTypHble (Qopmyinbl. CTpyKTypHbIE (HOPMYIIbI
pa3IM4YHBIX BUJIOB: pa3BEpHYTasi, COKpaul€HHas, ckenetHasd. 3omepus. Buael nsomepuu:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3P(PEKThl B MOJEKYIaX OpPraHUuYeCKUX
coeMHEHUH (MHAYKTUBHBIA U ME30MEPHBIN 2P(DEKTHI).

[IpenacraBnenue o kiaccuUKAlMU OpraHUYECKUX BemiecTB. lloHsTHEe O
dbyHkuuoHanbHOUW rpymme. ['omonorus. I'omonormueckue psapl. CucTeMaTHYecKas
HOMeHKIarypa opranudyeckux coenuHeHudd (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTJIEbHBIX MPEICTAaBUTENIEH.

OcobenHoctT ©  Kiaccu(uKanus OpraHUYEcKuX peakuui. OKUCIUTETHHO-
BOCCTAHOBUTEJbHBIE PEAKLIMK B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAJIbHbIE METOJAbl M3YYEHHs BELIECTB U MX MPEBPALLIECHUMN:
O3HAaKOMJIEHHE ¢ oOpa3llaMyd OpPraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
ONBITHl 10 TMPEBPALICHUI0 OPraHMYECKHX BEUIECTB IpPU HArpeBaHUU (IUIaBJICHHE,
0o0yrJMBaHuE U TOPEHHE), KOHCTPYUPOBAHUE MOIeNIel MOJIEKYJl OPTaHUYECKUX BEIIECTB.

YriieBoaopoasl.



Anxanbl. ['oMonoruueckuii psig ankaHoB, oOmas Gopmyia, HOMEHKJIaTypa U
M30Mepus. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKaHoB, SP°-
rudpuan3anus aTOMHBIX opOuTasneil yriepona, 6-cBsi3b. Pu3nuecKre CBOWCTBA aTKaHOB.

XUMHYECKHE CBOMCTBA  aJKaHOB: pEaKIUU 3aMEILICHHUs, HW30MEpU3aALUU,
JErUAPUPOBAHNs, LMKIW3AalMKM, NHUPOIU3a, KpekuHra, ropenus. IlpencraBineHue o
MEXaHU3ME PEAKIUN PaJUKAIbHOIO 3aMELICHNUS.

Haxoxnaenue B npupoae. CriocoObl MOITy4eHHs] U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. O6mas ¢opMmyna, HOMeHKiIatypa u wu3zomepus. OcobGeHHOCTH
CTPOCHHSI U XMMHYECKUX CBOMCTB MasibIX (LMKJIOMPONAH, HMUKIOOYyTaH) U OOBIYHBIX
(IMKJIONIEHTaH, UMKIOTeKcaH) UUKIoalKaHOB. CrocoObl MONMy4YeHUs U TNPUMEHEHUE
LIUKJIOAJKAHOB.

Anxenbl. ['oMomoruueckuii psjx ankeHoB, oOmas ¢opMyna, HOMEHKIIATypa.
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJ AlKEHOB, SP’-rMOpUaM3alus
aTOMHBIX opOutaneil yriepoaa, - u m-cBsi3u. CTpyKTypHasi U reomerpudeckas (Iuc-
TpaHc-) u3omepusi. OuU3ndyeckue CBOWCTBA ATKEHOB. XHUMHYECKHE CBOWCTBA: pPEaKIUU
MPUCOECIUHEHUS, 3aMEUICHUSI B O-[IOJIOKEHHUE NPHU JABOMHON CBA3M, MOIUMEPU3ALUHN U
okucieHusa. [IpaBmwio MapkoBHukoBa. KauecTBeHHbIE peaknMM Ha JBOMHYIO CBS3b.
CriocoObl MoTy4eHus: ¥ MPUMEHEHNE aJIKEHOB.

Ankamuensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, HW30JIMPOBAHHBIE,
kymyauposannvie). OCOOEHHOCTH SJIEKTPOHHOTO CTPOEHUS U XHUMHUYECKHX CBONCTB
CONpPsDKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. llommMeprnsanus conpsKEHHBIX
nueHoB. CriocoObl OJy4YEeHUS U TPUMEHEHHE alTKaIueHOB.

Ankunsl. ['oMonoruyeckuil psii ajdkuHOB, oOmas ¢dopmyiia, HOMEHKJIATypa M
n3oMepHsl. OJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJIKHUHOB, SP-
rudpuan3anus aToMHBIX opOuTaneil yriaepoga. @Pusnyeckue CBOMCTBA aTKUHOB.
XVMMHYECKHE CBOMCTBA: pEAKUMM NPHUCOCAUHEHMS, JUMEpPH3alUd M TpUMEpPU3ALNH,
okucieHusA. KHCIOTHBIE CBOWMCTBA aJKMHOB, MUMEKOIIMX KOHUEBYIO TPOWHYHO CBS3b.
KayecTBeHHBIE peakuuu Ha TPOHHYIO CBs3b. CHOCOOBI TMONY4YE€HHS U TNPUMEHEHHE
AJIKWHOB.

Apomaruueckue yriaeBoAOpoasl (apeHsl). ['oMomorndeckuil psii apeHoB, oOmias
dbopMyna, HOMEHKJIaTypa M HM30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJIbl OeH30Ma. Pu3nueckue CBOMCTBA apeHOB. XUMUYECKHE CBOWCTBA OEH30J1a U €T0
TOMOJIOTOB: pPeakiuy 3aMelleHHs] B OEH30JbHOM KOJIbIE U YIJIEBOJAOPOJHOM paJMKale,
peakiMu MpPHUCOEAUHEHUs, OKUCJIeHHe TromonoroB Oenzona. IlpencraBmenue 006
OPUEHTHUPYIOIIEM JCHCTBUN 3aMECTUTENEH B OEH30JbHOM KOJIBIIE HA MMPUMEPE ATKMIBHBIX
paauKanoB, KapOOKCHIIBHOM, THUJIPOKCHIBHOM, aMHWHO- W HUTPOTPYIIbI, aTOMOB
rasoreHoB. OCOOEHHOCTH XMMHYECKHX CBOWCTB ctupoia. llommmepusanusi ctuposna.
CriocoObl MoTy4eHHs ¥ MPUMEHEHUE apOMaTUYECKUX YTIIEBOJOPO/IOB.

[Mpuponusiii ra3. IlomytHeie HedTsHble Ta3el. HedTth m €€ mpoucxoxaeHue.
Kamennbiii yrons M mpoaykTbl ero mnepepaboTku. CrocoObl mnepepaboTKu HEPTH:
NeperoHka, KPeKUHT (TEPMHUUECKUH, KaTATUTHUECKUH ), puGOpMHHT, Upou3. [IpoxyKTe
nepepaboTKu HePTH, UX MPUMEHEHHE B TPOMBIIINIEHHOCTH U B OBITY.

['eneTnyeckas CBsA3b MEXAY Pa3INYHBIMU KJIACCAMH YIJIEBOIOPOIOB.



OJIEKTPOHHOE  CTPOEHUE  TaJOTEHIIPOU3BOJHBIX  YIJIEBOAOPOAOB.  Peakiuu
3aMENICHUS TaJoreHa Ha THAPOKCOTPYNNY, HUTPOrPYIITY, HUAHOTPYIITY, aMUHOTPYIIITY.
JlelicTBHEe Ha TaJOT€HIPOU3BOJHBIE BOJHOIO M CIHMPTOBOTO pacTBOpa IIEIOYH.
B3anMopeiicTBue — IWrajoreHajJkaHoB C  MarHueM W IuHKOM. [loHatne o
METaJJIOOPTaHUYECKHUX COEJIMHEHUSX. UcnonszoBanue rajoreHIPOU3BOTHBIX
YTIIEBOJOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKCIEepUMEHTANIbHBIE METO/bl M3YUYEHHUS BEIIECTB M MX IMPEBpAICHUN: U3yUCHHE
dbu3nueckux CBOWCTB YIIEBOAOPOJIOB (PaCTBOPUMOCTH), KAaYECTBEHHBIX pEaKIIHii
YIJEBOJOPOJOB PA3IMYHBIX KiIaccoB (oOeclBeYMBaHHE OPOMHOW WJIM HMOAHOW BOJBI,
pacTBOpa MepMaHraHaTa Kajus, B3aMMOJECHCTBHE alleTUJIEHA C aMMHA4YHbIM PacTBOPOM
okcuza cepedpa(l)), kauecTBeHHOE OOHapYKEHHE YIJIepo/ia U BOJIOPOJA B OPraHUYECKUX
BEILIECTBAX, NTOJIyYEHUE ITUJIEHA U U3YUYECHHE €T0 CBOMCTB, 03HAKOMJICHHE C KOJUIEKIUSIMU
«HedTt» n «Yromp», ¢ obpa3liaMH IUIACTMACC, KaydyKOB M PE3UHBI, MOJCIHUPOBAHHUE
MOJIEKYJI YIJIEBOJIOPOJIOB U TFaJIOT€HIIPOU3BOIHBIX YIIJIEBOIOPOIOB.

Kuciaopoacoaep:xamme opranHndecKue coeJHHECHUS.

[IpenenbHble 0OIHOATOMHBIE CIUPTHI. CTpOEHHE MOJIEKYII (Ha IPUMEpPE METaHOJIa U
sTa”oia). l'omonmornyeckuid psan, obOmas ¢opMmyna, HU30MEpHs, HOMEHKJIaTypa u
knaccupukanus. Dusudeckue CBOWCTBA MpeNeIbHBIX  OJHOATOMHBIX  CIHPTOB.
Bonopoansie cBsI3M MEXKIy MOJIEKYJIaMU CIHUPTOB. XHMHUYECKHUE CBOWCTBA: PEAKUUU
3aMElIeHUs, JEeruApaTaluy, OKHUCICHUS, B3aUMOJCHCTBHE C OpPraHUYECKUMH U
HEOPraHUYeCKUMHU KucioTamMu. KadecTBeHHass peakiusi Ha OJHOATOMHBIC CIHUPTHIL.
JleiicTBe 3TaHONAa W METAaHONA HAa OpraHu3M uenoBeka. CrnocoObl TONydYeHUs U
MPUMEHEHHUE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3dupsl, HOMeHKIaTypa u wu30oMepusi. OcCOOEHHOCTH (PU3HUECKUX U
XUMHYECKHX CBOMCTB.

MHOroatoMHbI€ COUPTHI — STUIICHTJIMKOIIb U TNIHLEpUH. PU3NUECKUE U XUMUUECKUE
CBOMCTBA: PEAKIIMU 3aMEIIEHUs, B3aUMOJICHCTBHE C OPraHUYECKUMH U HEOPTaHUYECKUMHU
KHCIIOTAMH, KauyeCTBEHHas pEaklyds Ha MHOroaroMHele cnupthl. llpencraBienue o
MeXaHHM3Me peakiuil HykJIeopuIbHOro 3aMenieHus. JlelicTBue Ha OpraHu3M 4YesoBeKa.
CriocoObI MOTy4eHHs ¥ MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHre MOJEKYJIIbl, B3AUMHOE BJIMSIHUE THAPOKCOTPYIIBI U O€H30JIHOTO
anpa. ®Pusznueckue cBorictBa (eHoma. OCOOCHHOCTH XMMHUYECKHX CBOUCTB (heHoa.
KauectBennbie peakuuu Ha QeHona. TokcuuHocTh QeHona. CrocoObl MOMy4YEeHUS U
npuMmenenne penona. denondopmanbaeruanas cMoa.

KapOoHunbHbIE COEIMHEHUS — albJIETUAbl U KETOHBL. DIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOU rpyMIibl. ['OMOIOTHYECKHE PSAIBI albJETHI0B U KETOHOB, 0011as opmya,
M30MEpHUS U HOMEHKJaTypa. OU3nyecKkrue CBOMCTBA allbJIETUIOB U KETOHOB. XMMHUYECKHE
CBOMCTBa aJbJETHIOB W KETOHOB: PEaKIMU TpucoenuHeHus. OKUCICHUE allbJIeTHIOB,
KaueCTBEHHBIC pEaKINK Ha allbJeru ibl. CrOCOOBI MOTYyYeHUS U TPUMEHEHHE allbJIETHIOB
1 KETOHOB.

OnHOOCHOBHBIC TIpeleNbHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOSHUS
MOJICKYJT KapOOHOBBIX KHCJIOT. M3omepuss u HoMeHKiarypa. Du3HUeCKue CBOWMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BojopoaHble CBS3U MEXIY



MOJIEKYyJlaMl KapOOHOBBIX KHUCJIOT. XHUMHYECKHE CBOWMCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus 3TepupUKaInm, peakiiy ¢ y4acTUEM YTIIEBOAOPOIHOTO paaukana. OcoOeHHOCTH
CBOICTB MypaBbUHON KHUCIOTHL. lloHATHE O NPOU3BOAHBIX KAapOOHOBBIX KHCIOT —
CIOXHBIX 3¢upax. MHoroobpazue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB
HENpeneabHbIX M apOMAaTUYECKUX KapOOHOBBIX KHCIJOT, JAMKApOOHOBBIX KHCIIOT,
THJIPOKCUKApOOHOBBIX  KucioT. IlperncraBurenu BBICHIMX  KapOOHOBBIX — KHCIIOT:
CTEapHUHOBAas1, MAJIbBMUTUHOBAS, OJICMHOBAS, JIUHOIE8AS, NTUHOLEH08As KUCIOThl. CIIOCOObI
MOJIYYEHHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonmornueckuid psa, oOmas QopMyna, H30MEpUS U
HOMeHKJIaTypa. Ou3nyeckne 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCION U LIEIOYHON
cpene.

Kupsi. Ctpoenue, puzndeckre 1 XUMUYECKUE CBONCTBA JKUPOB: THAPOIIN3 B KUCITON
U 111e704HO0M cpene. OcCOOEHHOCTH CBOMCTB )KMPOB, COAEPKALINX OCTATKU HEMPEAETbHBIX
YKUPHBIX KUCIOT. JKupsl B mpupoe.

MBpI1a KaK coM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mas xapakTepucTuka yrineBoaoB. Kmaccudukamnus yrieBogoB (MOHO-, TU- U
noiucaxapuael). MoHocaxapuabl:  TIIIOKO3a, (pPyKTO3a, TrajakTo3a, puodo3a,
ne3okcupnbo3a. dusznueckue CBOWCTBA W HaxoxjaeHue B mnpupoge. DoTocuHTE3.
XUMHYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YHACTHEM CIIUPTOBBIX U aJIbJAECTUAHON TPYIIIL,
CIUPTOBOE M MOJIOYHOKHUCIOE OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€ 3HAaYCHUE B
KU3HENEATENbHOCTH opraHu3Ma. Jlucaxapuuapl: caxapo3a, MajbTo3a M JIAKTO3a.
BoccranaBnuBaromye 1 HEBOCCTAHABIMBAIOLIKE AMcaxapubl. ['uaponan3 aucaxapuios.
Haxoxnaenne B mnpupone u mnpumeHeHue. [lonucaxapuipl: Kpaxman, TJIUKOT€H U
nemnoo3a. CTpoeHrne MakpoMoJIEKyJl KpaxMalia, IIIMKOTeHa U LEeJuIrosio3bl. dusndeckue
CBOWCTBAa Kpaxmaja M UEJUII0JIO3bl. XUMHUUYECKHE CBOMCTBA KpaxMalia: THAPOJIU3,
KaueCTBEHHAasl peaklus € HOJ0M. XHMHUYECKHE CBOMICTBA LEJUIOJIO3bI: THUIPOJIM3,
nojiyueHue 3¢pupoB uemnosno3bl. IloHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

OKclepuMEHTalbHble METOJIbl M3y4Y€HHUsT BELIECTB M HMX IPEeBpAILEHUN:
pacTBOPUMOCTh pPa3IUYHbIX CIHPTOB B BOJE, B3aUMOJICHCTBHE 3TAHOJA C HATPUEM,
OKHUCJICHHE JTUJIOBOTO CHUPTa B ajbJeruMJ Ha pacKaJ€HHOM MeAHOW MPOBOJIOKE,
OKHUCJICHHE JSTWUJIOBOIO CIHMpPTAa JUXPOMATOM Kaius (BO3MOXHO MCIIOJIb30BAaHUE
BUJICOMATEpUAJIOB), KayeCTBEHHbIE peaKkUMH Ha ajbAeruibl (C  TUIPOKCHIOM
muammuHcepeopa(l) u ruapokcumom meau(ll)), peakuust raunEepuHa C THIPOKCHIOM
meau(ll), xumnueckue cBoiicTBa pacTBOpa YKCyCHOM KUCIIOTBI, B3aUMOJENCTBUE pacTBOpa
roko3bl ¢ ruapokcuaoM Mmenau(ll), B3amMopeicTBre Kpaxmalia ¢ HOJOM, peIIeHHE
IKCIEPUMEHTANBHBIX 3a7a4d 1o TemMaMm «CrupTel U QeHonb», «KapOoHOBBIE KHCIOTHI.
CrnoxHble 3pupbI».

A3oTcoepikaliue OpraHnyecKkue coeJuHeHms.

AMUHBI — OpraHMYecKue NpPOU3BOJHBIE amMmuaka. Kiaccudukauus aMUHOB:
anupaTHuecKue M apoMaTHYeCKue; TMepBUYHBbIC, BTOpPUYHBIE M TpeTuuHble. CTpoeHue
MoJIeKyJ, oOuias ¢opmyna, u30MepHs, HOMEHKIATypa M (U3MYECKHe CBOMICTBA.



Xumuueckoe CBOMCTBa aln(paTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJIKHJIMPOBAHUE,
B3aUMO/IEHCTBUE NEPBUYHBIX AMUHOB C a30TUCTON KuCI0TOW. Colln aJIKMIIaMMOHUS.

AHUJIMH — TNpeACTaBUTENIb aMHHOB apoMmarhueckoro psaa. CTpoeHue aHWIMHA.
B3auMHoe BiMsHME TpyIn aToMOB B MoJieKyne aHuiauHa. OCOOEHHOCTH XHMHUYECKHX
CBOMCTB aHMinuHA. KadecTBeHHble peakiuu Ha aHWiIMH. CrHocoObl MOJy4YyeHus U
npuMeHeHue anudarnyeckux aMuHoB. [lomyyeHne aHminHa U3 HUTPOOEH3071a.

AmuHokucnotel. Homenkiatypa u uzomepus. OthenbHble NPEACTaBUTENN O-
AMMHOKUCJIOT: TJIMIMH, ajaHuH. Pu3ndyeckue CBONCTBA aMHUHOKHUCIOT. XUMHYECKHE
CBOICTBA aMHUHOKHUCJIOT Kak aM(OTEpHBIX OpPraHMYECKUX COCOUHEHUH, peaKius
NOJUKOHJEHCAllUY, 00pa3oBaHME MENTUAHOM CBsA3M. buonoruueckoe 3HavyeHUe
aMUHOKHUCIIOT. CUHTE3 U THIPOJIU3 MENTUIOB.

benxu xak npupoHslie nonumepsl. [lepBudnas, BTOpUUHas U TPETHYHAs CTPYKTypa
0enkoB. XMMHYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYPALINS, KAUECTBEHHBIE PEAKIIUU
Ha OeNKU.

DKcrepuMEHTalbHbIE METO/IbI U3YUEHHSI BEILIECTB U UX MPEBPAIICHUI: pacTBOpEHUE
OenKoB B BOJe, JAeHATypauus O€JIKOB IpPU HArpPEeBaHWU, I[BETHBIE pEakIUMU Ha OeJKu,
pelIeHHE SKCIEPUMEHTANbHBIX 3aJad IO TeMaM «A30TcoAeprKallie OpraHuyecKue
coeMHEeHUs» U «Pacrno3HaBaHne OPraHuYeCKUX COSIMHEHUN.

BbicokomoJieKyJISIpHbIE COeIUHEHUS.

OCHOBHBIE TOHATUS XHUMHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb NOJUMEPHU3aLlUH, CPEAHSS MOJIEKYJIsipHasl Macca.
OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN — IMOJIMMEpPU3ALUs U
MOJIMKOHICHCALIHSL.

[Tonumepnsle  matepuansl.  IlmactMacchl  (HOMMATWIEH,  MOJIMIPONMWIIEH,
MOJIMBUHUIIXJIOPHU]I, MOJIUCTUPOT, MOJIMMETUIIMETaKpPHUIIAT, MOJINKapOOHATHI,
noJvdITIIeHTepedTanar). Y THIn3amus 1 nepepadboTka IiacTuka.

DnacToMephl: HaTypalibHBIM KaydyK, CHHTETHYECKHE Kaydyyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), HMCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIABCAH).

[TonuMepsl crnenManbHOrO Ha3HaueHus (TedyioH, KeBiap, 3JEKTPONPOBOJASAIINE
HOJIMMEpBI, OMopa3iaraeMble MOJIUMEpHI).

OKcliepuMEHTalbHbIE METOJIbl M3y4Y€HHUs BEIIECTB M MX IPEeBpaLIECHUM:
O3HaKOMJICHHE ¢ oOpa3lamMH MPHPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB, pPEIlIEHUE KCIIEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «Pacno3HaBaHue 1uiactMacc u
BOJIOKOHY.

PacuétHrle 3amaumn.

Haxoxzaenre MosieKyasipHON (OpMYIIbI OPraHUYECKOTO COETUHEHUS IO MacCOBBIM
JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXXJICHHE MOJECKYISPHON (opMyIbl
OpraHMYeCcKOro COeJMHEHUs Mo Macce (00bEMY) MPOJIYKTOB CTOPAaHHUs, O KOJIHYECTBY
BeliecTBa (Macce, 00bEMY) MPOYKTOB PEAKLIUU U/UITH UCXOIHBIX BELIECTB, YCTAHOBJICHHE
CTPYKTYpPHOH (DOpPMYJIbl OPraHUYECKOTO BELIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB



WIA CIOCOOOB IOJyYeHUs, OINpeAeseHHe JOJM BbIXOJA MPOJIYKTa pPEaKLUUH OT
TEOPETUYECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanums MeXNpeIMETHBIX CBA3EH IPHU W3YyYEHUU OpraHMYecKod xumuu B 10
KJIacce OCYIIECTBIIIETCS 4Yepe3 HCIOJIb30BAHME KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHSATUM, TaK U MOHATHH, NPUHATHIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOuue ecTecTBEHHO-Hay4YHbIE IIOHATHUS: SBJICHHE, HAay4HbI QakT, rumnoresa,
TEOpHsl, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(UKALNs, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT,
MOJIEJIb, MOJEIUPOBAHUE.

®dusuka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, JHEPreTUIECKAN
YPOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYMHBI, €IMHULIBI U3MEPEHHUSI, CKOPOCTb, SHEPTHUs, Macca.

buonorusi:  kierka, oOpraHusM, O3KocuUCTeMma, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TreTepoTpOdHBI THUN TNUTaHUS, OpOKEHUE,
¢dorocuHTe3, AbIXaHUE, OCIKH, YTIEBObI, )KUPBI, HYKJICMHOBbIE KHCIOTHI, (DEPMEHTHI.

['eorpadust: nose3Hple HCKOAEMblIe, TOIUIUBO.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO IHUTAHMS, MOIOIIKE
CpeACTBa, MaTEpHaNIbl U3 UCKYCCTBEHHBIX MU CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBHIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBBI XMMHMH.

AtoM. CocTaB aTOMHBIX sAep. XUMHYECKUN dneMeHT. M3orombl. CrpoeHue
ANIEKTPOHHBIX O0OJIOUYEK AaTOMOB, KBAHTOBBIE 4YHCIA. OHEPreTHUYECKUE YPOBHU U
NOJYpOBHH. ATOMHBIC opOuTanu. Kiaccupukarys XAMHYSCKUX JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). Pacmpenenenune 5IEKTPOHOB IO aTOMHBIM OpOMTAISIM. DIJIEKTPOHHBIE
KOH(QUTypaluu aTOMOB »JJIEMEHTOB NEPBOr0O—YETBEPTOrO MEPHUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUH, DIIEKTPOHHBIE KOH(pUTypaIuu VOHOB.
DIIEKTPOOTPUILIATEIBHOCT.

[Tepnognueckuit 3akoH u Ilepuoauueckasi cucremMa XUMHYECKUX 3eMeHToB [[.1.
MenneneeBa. CBs3p NEpHOANYECKOrO 3akoHa U [leproandeckoll CUCTEMbI XMMUYECKHUX
DJIIEMEHTOB C COBPEMEHHOH TEOpHEHW CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOICTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO
rpynmnam u nepuojam. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneesa.

Xumuyeckas CBSI3b. Buabl XMMHYECKOM CBSI3U: KOBAJCHTHAas, HWOHHAsd,
MeTaindeckas. MexaHnn3mbl 00pa3oBaHUsl KOBAJICHTHOW CBS3U: OOMEHHBIN M JOHOPHO-
aKIENTOPHBIN. DHEprus u JyuHa cBs3u. [1oaspHOCTh, HAIIPABIEHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOU CBsA3U. Kparasle cBa3u. BonpopomHas cBsa3b. MexXMOIEKyJsIpHbIE
B3aUMOJIEUCTBUS.



BasleHTHOCTh M BaJICHTHBIE BO3MOYXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (Ha MIPUMEPE COSTUHEHUH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHue O KOMIUIEKCHBIX coeluHEHHUsX. CocTaB KOMILUIEKCHOTO HOHA:
KOMIUIEKCOO0Opa30BaTellb, JUTaH/Ibl. 3HAUEHHE KOMIUIEKCHBIX coenuHeHul. Ilonsarue o
KOOPJIWHALIMOHHOW XUMHH.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. THUIIBI KpUCTATTMYECKHUX
pemEToK (CTPYKTYp) U CBOICTBA BEIIECTB.

[lonsatue o pgucnepcHeix cucteMax. MctuHHble pactBOphl. l[IpeacraBienue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIpa)KEHHS KOHIIEHTpAIMM PACTBOPOB: MaccoBas
JI0JIs1 BELIECTBA B PAcTBOPE, MOJISIpHAsi KOHUEHTpalus. HacblllieHHble 1 HEHACBILEHHBIE
pacTBOpPBL, paCTBOPUMOCTh. Kpucramioruaparst.

Knaccupukanuss M HOMEHKJIATypa HEOPraHMYECKMX BELIECTB. TpuBHAIbHBIC
Ha3BaHUA OTAEJIbHBIX PEACTaBUTENIEH HEOPTraHUUECKUX BEIIECTB.

Knaccugukanust XuMu4yecKux peakifii B HEOPraHn4ecKoi U OpraHnyecKoil XUMHUU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHHUsI M MPEBPAILCHUS] SHEPTUU MPHU
XUMUYECKUX peakiusax. TernoBsie 3 (HEKTHl XUMUYECKUX peakiuil. TepMoXuMuieckue
YpaBHEHUS.

CKOpOCTh XMMHUYECKOM peakuuu, €€ 3aBUCHUMOCTh OT pPa3jiN4HbIX (PaKTOpOB.
['oMoOreHHbI€ U reTeporeHHble peakiuu. Karanus u kaTaau3aTopsl.

OGpatumble ¥ HeoOpaTUMBIE pEaKIMU. XHUMHYEeCKoe paBHoBecue. KoHcranta
XUMUYECKOr0 paBHOBecUsl. DaKTOphl, BIHSIOIIME Ha [OJOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIEepaTypa, AABICHWE W KOHLEHTPAlMU BEUIECTB, YYAacTBYIOIIHUX B
peakuuu. [Ipunuun Jle [larense.

OnektponuTtrdeckas auccoruanus. CunbHbIE W cladble 3JeKTpOoauThl. CTeneHb
nucconuanunu. Cpeaa BOAHBIX PACTBOPOB: KHUCJIOTHAsl, HEWTpaibHas, IIEJIOYHAas.
Bognoponusiit nokaszatens (PH) pactBopa. I'maponus coneil. Peakunnu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Crenenb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKUCIeHUsT U BOCCTaHOBJIEHUs. BaxkHeilve okucnuTenu u
BOCCTAHOBHTEIH. METO/ 3JIEKTPOHHOrO OajaHca. DJIEKTPOJIU3 pacTBOPOB U PACIIaBOB
BELIECTB.

DKCIEpUMEHTANIbHBIE METOIbl MU3YUYECHUS BEILIECTB U UX MPEBPAILICHUI: pa3I0KEeHHE
NEepPOKCHJIa BOAOPO/Ia B MPUCYTCTBUHU KaTaau3aTopa, MOJIEIN KPUCTAIUTMUECKUX PEIIETOK,
NPOBEJCHUE pEeaKkluii MOHHOrO OOMEHa, OMpelesieHHe CPeabl PacTBOPOB C IOMOIIbIO
WHINKATOPOB, W3YYCHHE BIMSHHUS DPA3THYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOU
peaklyy U TOJ0KEeHNE XMMHUYECKOTO PaBHOBECHSI.

Heopranuyeckass XuMus.

ITonoxenue HeMetaiuioB B [lepuoanyeckon cucreMe XUMUYECKUX di1eMeHToB J[. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHHS WX aTOMOB. PU3NYECKHE CBOIICTBA HEMETAIIIOB.
AnoTponus HeMETAIOB (Ha IpUMEpPE KUCTOpoa, cepbl, hochopa u yrieposaa).

Bonopoa. [Tonyuenue, pusnueckue 1 XuMUIECKHE CBOMCTBA: PEAKIMH C METAJJIaMH
U HeMeTaJlJlaMH, BOCCTAaHOBUTEIbHBIEC CBOMCTBA. [ mapuibl. TOMIMBHbBIE DJIEMEHTHI.



['anorensl. Haxoxpaenwe B mpupojse, CHOcoObl MONy4YeHHs, (U3HUECKHE U
XUMUYECKHE CBOMCTBAa. [l'amoreHoBojoponsl. BaxkHelline KuCIOpOACOIEpKaAIIIE
coeluHeHus1 rajoreHoB. JlabopaTopHble M TPOMBIIUIEHHBIE CHOCOOBI IOTYYEHUS
rajioreHoB. [ [pyMeHeHne rajJoreHoB U UX COeIUHEHU.

Kucnopon, o3on. JlabopaTopHble U TMPOMBIIUICHHBIE CIOCOOBI TOTYyYEHHS
kuciopojga. @uU3nueckue U XMMHUYECKHE CBOICTBA M NMPUMEHEHUE KUCIOPOAa W 030HA.
OKcupl U IEPOKCU/TIBI.

Cepa. Haxoxenue B mpupojie, CocoObl MoydeHusl, GU3NIECKUEe U XUMUYECKUE
cBorictBa. CepoBonopon, cyibduasl. Oxcup cepoi(1V), okcun cepsi(VI1). Cepuucras u
CepHast KUCJIOTHI U uX coii. OCOOEHHOCTH CBOMCTB CEpHOU KHUCIOTHL. [IpuMeHeHmne cepbl
U €€ COCTMHEHUM.

A3zotr. HaxoxzaeHue B mpHupoje, CIIOCOObI MOTy4YeHus, GU3NUECKHEe U XUMHUECKHE
cBoicTBAa. AMMHaK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTas U a30THAS KUCJIOTHI U KX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KucnoThl. [IpuMeHeHME a30Ta W €ro COeTUHEHUM.
A3OTHBIC yAOOpEHUSI.

®ocdop. Haxoxnenue B mpupojie, CiocoObl OTydeHus, (GU3NIECKUE U XUMUYECKHIE
cBorictBa. Dochunsl u dochun. Okcuasl dochopa, hochopHas kucioTra u €€ Comu.
[Ipumenenne Gocdopa u ero coenunennii. DochopHeie ynoopeHwHs.

VYriepoa, HaxoxJIeHHE B Mpupoje. AUIoTponHbie Moaudukanuu. Ouzndeckue u
XUMHYECKHE CBOWMCTBA TPOCTBHIX BEIIECTB, OOpa30BaHHBIX yriepoaoM. Okcun
yraeponaa(ll), okcun yraepona(lV), yrombHas kucimota u €€ coild. AKTUBUPOBAHHBIN
yronb, ancopb6uus. Dymnepensl, rpadeH, yriaepoaHble HaHOTPYOku. I[IpumMenenue
IPOCTHIX BEUIECTB, 00PA30BaHHBIX YIJIEPOJIOM, U €0 COETUHEHUM.

Kpemuuii. HaxoxneHnue B mpupoje, CrnocoObl ToaydeHus, (U3NUYECKHe U
xumudeckue cpoiictBa. Oxcua  kpemHus(1V), KpemHUEBas KHCIIOTa, CHUJIMKATHI.
ITpumeHeHne KpeMHHUsI U ero coelMHeHu. CTeKI10, ero Mnoiay4eHue, BUAbI CTEKIIA.

[Tonoxxenne wmetamwioB B Ileproandeckold CHCTEME XHUMHUYECKUX JIIEMEHTOB.
OCcoOCHHOCTH CTPOCHHS IJICKTPOHHBIX 000JI0YeK aTOMOB MeTaiuioB. O0mue Gpuznueckue
cBoiicTBa MeTaysioB. [IpuMeHeHne MeTanaoB B ObITY U TexHHKE. CrijIaBbl METAJUIOB.

DNeKTPOXUMUYECKUI pPsii HampsbkeHUd metayuioB. OOmpe crnocoObl MOTyYeHHS
METaJJIOB: TUIPOMETAJUIYprusi, MUPOMETAITYprus, 3jekTpoMeramutyprus. [loHstue o
KOoppo3uu MeTayioB. CriocoObl 3aUThl OT KOPPO3UH.

O6mas xapakrepuctuka MeTtawioB |A-rpynnsl  [lepuonnyeckoil  cuctemsl
XUMHYECKHX dJeMeHTOB. HaTtpuil u kanwii: moiyueHue, (QU3MYECKUE U XUMHUYECKUE
CBOICTBA, IPUMEHEHHUE POCTHIX BEUIECTB U UX COETUHEHUH.

O6mas xapakrepuctuka wmetauioB |lIA-rpynner  Ilepuogmueckoil  cucTembl
XUMHYECKUX DJIEMEHTOB. MarHuii M Kajubluil: moyiydeHue, GU3nYecKue U XUMHUYECKHE
CBOICTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUN. JKECTKOCTH BO/IBI U CLIOCOOBI
€€ yCTpaHEHHs.

AMIOMUHUN: TIONy4eHHe, (PU3MYecKue M XHWMUYECKHE CBOMCTBA, NpPUMEHEHUE
NPOCTOTO BEILIECTBA M €r0 COeAUHEHHN. AM(DOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCHIA
AITIOMUHUS, THIPOKCOKOMITJIEKCHI aTFOMUHHS.



OO61as xapakTepucTHKa MeTauioB nobounbix noarpymn (b-rpynm) [epuoanueckoii
CHUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

dusznueckue M XUMHUUYECKHE CBOMCTBAa XpomMa W €ro coeauHeHui. OKcuabl U
ruapokcuabl - xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarer u auxpomaThl, HX
OKHCIIMTENbHBIE CBOMCTBA. [loilyueHne u mpuMeHeHne xpoma.

PuU3nUeCKUEe U XMMHUYECKUE CBOMCTBA MapraHila M €ro CoeIuHeHuu. Baxueunmune
coenunenusi mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VII). [lepmanranar
KaJIMs, €r0 OKUCJIHUTEIbHBIE CBOMCTBA.

dusznueckue U XUMHUYECKHUE CBOMCTBA XKejie3a U ero coeauHeHuil. OKCHUIBI,
ruapokcuanl u conu kenesa(ll) u sxenesa(lll). Tlonydyenne u mpuMeHEHHUE Kelle3a U €ro
CILJIABOB.

du3nuecKue M XMMHUYECKHE CBOWCTBA MeIM M €€ coeauHeHuil. llomyueHue u
MIPUMEHEHUE MEIU U €€ COCTMHEHU.

[{uuk: monyyeHue, pu3MUecKUe U XUMUYECKHE CBOMCTBA. AM(pOTEpHbBIE CBOICTBA
OKCHJIa ¥ THJIPOKCHUJA IIMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [IprMeHeHne 1HUHKa U €Tro
COEJIMHEHUHN.

DKCHepUMEHTaIbHbIE METOJbl M3YUYEHUsl BEIIECTB M UX MPEBpAIICHUMN: U3yUYEHUE
00pa31i0B HEMETAIIJIOB, TOpEHUE cephl, hocdopa, xkene3a, MarHusi B KUCIOPOJIE, U3yUeHUE
KOJUIEKIMU «MeTaisl U CIiaBbl», B3aUMOJCHCTBUE MICTIOYHBIX U IIEIOYHO3EMEIbHBIX
METAJJIOB ¢ BOJAOM (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), B3aMMOJICHCTBUE
IAHKAa M JKeJle3a C pPacTBOpaMHM KHCIOT M IIEJIOYEH, KAaYE€CTBCHHBIC pPEAKIMU Ha
HEOPraHUYeCKUE aHWOHBI, KaTHUOH BOJIOPOJa U KAaTUOHBI METAJUIOB, B3aMMOJICHCTBUE
TUIPOKCHIOB QIIOMHHUA W LHHKA C PacTBOpAMHM KHCIOT U IIEJIOYEH, PEHICHUE
AKCIIEpUMEHTANIBHBIX 3a/1au 1o TemaM «l'amorensn», «Cepa u e€ coeAuHEHus», «A30T U
dochop u ux coeauHeHUs», «MeTamibl TIABHBIX MOATPYNI», «MeTamiabl MOOOYHBIX
MOATPYIID.

XUMHSA U )KU3Hb.

Ponp xumum B obecrieyeHUM YCTOWYMBOTO pa3BUTHUS uernoBeuecTBa. [loHsatue o
HAay4YHbIX METOJIaX MO3HAHUS M METOJOJOTMM HAy4yHOro uccieaoBaHus. HayuHble
NPUHIMIBl  OpPTaHU3alMl  XUMHYECKOTO0 TPOU3BOJCTBA. [IpoMbIleHHBIE CHOCOOBI
MOJIyYEHUSI BOKHEUIIINX BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI,
MeTaHoJa). [IpombIluIeHHBIE CITOCOOBI MONYYEHUS! METAJIOB M CIUIABOB. XHUMHUYECKOE
3arpsi3HEHUE OKpYXKalollehd cpeibl U ero mocieAcTBUsA. Poinp Xxumuu B oOecriedeHuu
HHEPreTUIECKON O€30MacHOCTH.

XHUMHA U 300pOBbE 4YeloBeKa. JIekapcTBeHHbIe cpencTBa. [IpaBuna ucnons3oBanus
JIEKapCTBEHHBIX TMpenapaToB. Pojib XUMHUK B pa3BUTUH MEIUIIMHBI.

XvMUS TIMIIU: OCHOBHBIC KOMITIOHEHTHI, THUIIEBbIe 100aBku. Ponb xumuu B
o0ecrieyeHnH IMUIEBOI 0E€30ITaCHOCTH.

Kocmernueckue wu mapdroMmepHbie cpeicTBa. beitoBas xumwms. [IpaBuna
0€30macHOTO MCIIOIB30BaHUS TIPenapaToB OBITOBOM XMMHUH B TMIOBCETHEBHOM JKU3HHU.

X¥MHS B CTPOUTEIBCTBE: BaKHEHUIIINE CTPOUTEIbHBIE MaTepUaIIbl (LIEMEHT, OETOH).

XuMHS B CETbCKOM X03siicTBe. OpraHnvecKrie U MUHEpaJbHbIE yI00pEHUSI.



CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKd, CTEKJIO, KepaMHKa.
Marepuainsl 17151 3IeKTpoHUKH. HaHOTeXHOIOT M Y.

PacuéTHplie 3agaun.

Pacuérel: Maccel BemiecTBa WM 00BEMA Tra3oB IO HU3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMHM BEIIECTB, MACChI
(o0BEMa, KoMMUYECTBa BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO M3 BEIIECTB MMEET
npuMecH, macchl (00b€Ma, KOIMYECTBA BEIIECTBA) MPOJYKTA PEaKIUU, €CIU OJHO W3
BEIIECTB JAHO B BHJE PacTBOpa C OIPEACIEHHOW MAaCCOBOW JIOJIEM pPacTBOPEHHOTO
BEILIECTBA, MAaCCOBOW JIOJM W MOJIAPHOM KOHIIEHTPAlUWH BELIECTBA B PACTBOPE, HOJIH
BBIXOJa IPOJIYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeameTHbIe CBS3H.

Peanuzarus MeXnpeaMETHBIX CBA3€d NpPH HM3YYCHHH OOIICH M HEOpPTraHMYeCKOM
xuMud B 11 Kiacce ocCymiecTBIs€TCsl 4Yepe3 UCIMOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHBIX MOHSATUM, TaK U MOHATHH, NPUHSATHIX B OTACIBHBIX MpPEAMETaX €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHSATHSA: SBJICGHHWE, HAY4YHBIM (HaKkT, THIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiIaccuuKaius, NEePUOJAUYHOCTb, HaOII0CHUE,
M3MEpPEHUE, YKCIIEPUMEHT, MO/JIEJIb, MOJICIMPOBAHUE.

dusuka: MaTepusi, MUKPOMHUP, MAKPOMUP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJIMOAKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKHUU YpOBEHBb, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, HUACAIbHBIM Ta3, (PU3MUECKUE BEITUYMHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, FHEPTHS, Macca.

buonorus: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, meraboin3M, Makpo- U
MHKPODJIEMEHTHI, OCIIKH, )KUPBI, YIIICBO/IbI, HYKIICHHOBBIC KUCIOTHI, PEPMEHTBI, TOPMOHBI,
KPYTOBOPOT BELIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadus: MuHEpaslbl, TOPHBIC TIOPOJBI, ITOJIE3HBIE HCKOIaeMble, TOIUIMBO,
peCypCHI.

TexHonorus: XUMHYECKash MPOMBIIIJICHHOCTh, METAJUTYPIrusi, CTPOUTEIIbHBIE
MaTepHayibl, CEJIbCKOXO35IMCTBEHHOE MPOM3BOJCTBO, IMHILNEBAS MPOMBIIUIEHHOCTb,
dbapMarieBTH4YEeCKass IMMPOMBIIIICHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IpEIapaTos,
MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€PUAIIOB, JJEKTPOHHAs MPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHWN HA
YI'JIYBJIEHHOM YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

B cooTBETCTBUM C CUCTEMHO-AESITEILHOCTHBIM MTOAXOJOM B CTPYKTYpPE TUYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpeAMeTa «XHUMHs» Ha YpOBHE CpelHero oluiero oopazoBaHus
BBIJICTICHBI  CIICYIOIINE COCTABJISIONIME: OCO3HAaHWE OOYYAIOIIMMHUCS POCCHUICKOM
TPKIAHCKOM HJEHTUYHOCTH; TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEICTICHUIO; HaTU4Yhe MOTHBAIMM K OOYYEHHWIO; TOTOBHOCTh M CIIOCOOHOCTH



00y4JarIuXcsi PYKOBOJICTBOBATHCS MPHUHATHIMU B OOLIECTBE MpPaBWJIAMH M HOpMaMu
MOBE/ICHUS; HAIMYME MPABOCO3HAHUS, HKOJIOTMUECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh
L[EJTU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE  pe3yJdbTaThl  OCBOCHHS  MpeaAMeTa  «XHUMHUS»  OTPaXKaroT
c(hOpMUPOBAaHHOCTh  OMbITa  [MO3HABATEIBHOM UM  MPAKTUYECKOM  ACSATEIHHOCTH
o0y4armuxcs B mpolecce peanusanuu 00pa3oBaTeIbHOM e TeTbHOCTH.

JluyHOCTHBIE ~ pE3yJNbTaThl  OCBOCHHUS  IpeaMera  «XHUMHS»  OTPAKAIOT
c(OpMHUPOBAHHOCTh  OMbITA  IO3HABATENILHOM M  MPAKTUYECKOW  JESTEIIbHOCTH
00yyJaromuxcs B Mpoliecce peaan3aini 00pa3oBaTeIbHON IeSITEIHbHOCTH, B TOM YUCIE B
YacTHU:

1) rpaxIaHCKOro BOCIIUTAHUS

OCO3HAHMSI OOYYAIOUIUMUCS CBOMX KOHCTUTYLUHMOHHBIX TpaB U OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSAKY;

MPEJICTABIICHUS O COI[MAIBHBIX HOPMaX U MPaBUIIAX MEKIMYHOCTHBIX OTHOIIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENHHOCTH TPU CO3JAHUU Y4eOHBIX
MIPOCKTOB, PEIICHUM YYEOHBIX M TMO3HABATENbHBIX 3a/]a4, BBIMOJHECHUU XUMHUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY U apTyMEHTBI
JIPYTHX TIPH aHATU3€ Pa3IUYHbBIX BUJIOB yUeOHOU JIeATEeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUSA:

IIEHHOCTHOTO OTHOIICHUS K UCTOPUUECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON
XUMUW;

YBa)KEHHSI K IIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U IPAKTHUECKOTO MPUIIOKEHUS
XUMHUHU, OCO3HAHUS TOTO, YTO JaHHBIC HAYKU €CTh PE3YJIbTAT JIJIUTEIbHBIX HAOIIOIECHUN,
KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSTHHOTO TPY/1a YU4EHBIX U IPAKTUKOB;

MHTEpeca U IO3HABaTEIbHBIX MOTHBOB B IMOJYYEHUU MU MOCIEAYIOIIEM aHajIu3e
UH(GOPMAIIUU O TIEPEIOBBIX JOCTHKCHHSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYallMW, CBSI3aHHBIC C XUMHYECKUMH SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTHU OLICHUBATH CBOE MOBEICHHUE U MOCTYIKM CBOUX TOBAPHUILIECH C MO3HUIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIICCTBUN TOCTYIIKOB;

4) popmupoBaHusi KYJbTYPHbI 310POBbS:

NOHMMAaHUS LIEHHOCTEH 310pOoBOro M 6e30macHoro o0pasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUSI K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coOmoeHusi mpaBmwyl  Oe30macHOro oOpalieHuss ¢ BemecTBaMH B OBITY,
MOBCETHEBHOM KU3HU, B TPYJOBOH JACATEIHLHOCTH;

MOHMMAHWSI [IEHHOCTH TPABUJI WHJIMBHUIYAIBHOTO M KOJUICKTUBHOTO 0€301acHOTO
MOBEJICHUS B CUTYaIMSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HH JIFOCH;



OCO3HAHMSI TOCHEACTBUH W HENPUATUS BPEIHBIX MPUBBIYEK (yMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TPyA0BOr0 BOCTIUTAHUSA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIbCKOM AEITETbHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX NEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYaCTHE B PEHICHUU MNPAKTUYECKHUX 3a0ay COLUAJIbHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3iuyHOTo pojia, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyZAa U pe3yJibTaTaM TPYAOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY UHJUBHUAYabHOW TPACKTOPUH OOpa30BaHUS,
Oyayuieit mpodeccuu W peanu3aluid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUETOM
JTUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) 3K0J10rM4YecKOro BOCIUTAHUSA:

AKOJIOTUYECKH  I11e71IeCO00pa3HOr0 OTHONIICHUS K TMPUPOJE KaK HUCTOUYHHUKY
CyILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSI  TJIOOAJTBHOTO  XapakTepa HSKOJOTHYECKUX MPOOJieM, BIUSHHS
HPKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLUATIBHON CPEIbL;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIB30BaHUS JOCTIDKCHUM XUMHUU JJIS PEIICHUS
BOIIPOCOB PAallMOHAIILHOTO MPUPOIONI0IH30BAHMS;

AKTHUBHOTO HENPHUATHS JIEHUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOIIEW IPUPOIHOMN
cpelne, YMEHHUS TMPOTHO3UPOBATH HEOJIATONPUSATHBIE JKOJIOTUYECKHE TOCIEACTBUS
MPEAINPUHUMAEMBIX JEUCTBUIA U MPEAOTBPAIATh UX;

HaJUYUs pa3BUTOIO HKOJIOTUYECKOTO MBIIUIEHUS, IKOJIOTHYECKON KYJIbTYpHbI, ONbITa
JESATeTbHOCTH HKOJOTUYECKOW HAIPaBICHHOCTHU, YMEHHUS PYKOBOACTBOBATHCS HMH B
MO3HABATEIHHONW, KOMMYHUKATUBHON U COIMAIBHOU MPAKTUKE, CIIOCOOHOCTH U YMEHHS
AKTHBHO MPOTHUBOCTOSATH UICOJIOTUN XeMOpOoOHH;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHeU()UKA XUMHUHM KaK HayKd, OCO3HaHUs €€ posu B POpMHUPOBAHUU
paIMOHATFHOTO HAyYHOTO MBIIIJICHUS, CO3JaHUM IIEJIOCTHOTO TIPEJCTaBICHUS 00
OKPY)KaIOIIEM MHUpPE KaK O €JUHCTBE MPHUPOJBI U YEJIOBEKAa, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH MPoOIeM COXpaHeHUs MPUPOTHOTO PAaBHOBECHS,

yOexKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU ISl COBPEMEHHOW ITUBUIIN3AIINA: B €€
T'YMaHUCTUYECKOH HAMpaBICHHOCTH M BaXXHOM POJM B CO3JaHUM HOBOM 0a3bl
MaTEpUATLHON KYJIBTYPhl, B PEIICHUU TJIOOAIBHBIX MPOOJIEM YCTOHYHBOTO pPa3BUTHS
YeJIOBEUECTBa — CHIPhEBOM, DPHEPTETUUECKOM, MTUIIIEBON U IKOJIOTUYECKONW OE30MacHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECIEYEHUU YCIOBHUI YCHEIIHOTO TPyJa U HSKOJIOTUYECKH
KOMQOPTHOM )XKU3HM KaXOTO YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOU TI'PAMOTHOCTU: MOHUMAHMS CYIIHOCTH METOJOB MO3HAHUS,
UCIIONIb3YEMBbIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh IMOJy4aeMbIe
3HAHUS 7151 aHAIKM3a U OObSICHEHUS SIBICHUN OKPY’KAIOIIET0 MUPA U MPOUCXOASIIINX B HEM



U3MEHEHUN, YMEHHUs JleJaTh 0OOCHOBAaHHbIE 3aKIIOYEHHUS] HA OCHOBE Hay4YHBIX ()aKTOB U
UMEIOIIUXCSI TAHHBIX C EJIbI0 TOJTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIOJIB30BaTh XMMHUYECKHE 3HAHUS IS PEIICHUS
npo0JieM B pealbHbBIX JKU3HEHHBIX CUTYAIUsX;

WHTEpEeca K MO3HAHUIO, HCCIIEA0BATEILCKOMN JICSITEIIBHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HEMPEphIBHOMY 00pa30BaHUIO U caM000pa30BaHuUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH I1I0 XUMHUU B COOTBETCTBHHM C JXU3HCHHBIMHU
NOTPEOHOCTSMU;

MHTEpeca K OCOOEHHOCTSAM Tpyda B pa3inuHbIX cdepax MnpodeccuoHaTbHON
JESITENIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertanpenMeTHsie pe3yiabTaTbl OCBOCHHUS MPOTpaMMbl 0 XUMHUU Ha YpOBHE
cpeaHero odiero oopa3oBaHus BKIIOYAIOT:

3HaYUMBbIE TUTST dbopmMupoBaHus MUPOBO33PECHHUS o0y4JarImmxcs
MEXIUCIUILTNHAPHBIE  (MEXKIpPEIMETHBIC) OOIEHAyYHbIC TIOHATHS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MUPa U CHIEIU(UKY METOJIOB IMO3HAHUS, UCTIONB3YEMBIX B
€CTCCTBCHHBIX HayKaxX (MaTepus, BEIIEeCTBO, DHEPIHs, SBICHUE, IMPOIECC, CHCTEMA,
HAy4YHBIN (aKT, NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, MCCIEIOBaHUE,
HaOJI0ICHNEe, U3MEPEHUE, SKCIICPUMEHT U JIPyTHE);

YHHUBEpCaJbHbIE y4eOHbIE JCHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
perynsTuBHbIE), oOecrneunBaromue (GpopmMupoBaHrne (QPyHKIMOHAIBHON T'PaMOTHOCTH U
COIMAJILHOM KOMIIETEHIINH 00yJaroxcs;

CIOCOOHOCTh OOYYarOIIUXCsl HCIOJIb30BaTh OCBOCHHBIE MEKIUCHIUILIMHAPHEIE,
MUPOBO33PEHUECKHE 3HAHKS U YHUBEpPCAIbHbIC YUeOHbIC EHCTBUS B TIO3HABATEIHHON U
COLMAJIBHOM MPaKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCAIBHBIMU YU€OHBIMU
M03HABATEIHHBIMUA, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSIMH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe JIeiicTBUS

1) 6a30BbIe JJOTMYECKHE AeCTBUA:

CaMOCTOSTEIHHO (POPMYIIUPOBATH U AKTYAJTU3UPOBATH IMTPOOIIEMY, paCCMaTPHUBATh €€
BCECTOPOHHE;

OTIPEJICIIATH TICNN JISATEIHLHOCTH, 3a/1aBasi apaMeTPhl M KPUTCPUU UX JTOCTHIKCHUS,
COOTHOCHTbH PE3YNBTATHI ACITEILHOCTH C TOCTABICHHBIMU IIEIISIMH;

UCIIOJIb30BaTh NIPH OCBOCHHUH 3HAHWUW MPUEMBI JIOTUYCCKOTO MBIIICHUS: BBIICISATh
XapaKTepHbIC TMPU3HAKU TIOHATHA W YCTAHABIMBATh WX B3aMMOCBSI3b, HCIIOJIL30BaTh
COOTBETCTBYIOITUE TIOHATHS JIJISI OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBJICHHIHA;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KIACCHU(PHUKAIUU BEUIECTB U XHUMHUYECKHX
peaKLHnii;

YCTaHABJIUBATH MPUINHHO-CJICICTBEHHBIE CBS3H MEXK/y U3y4YaeMbIMH SIBICHUSMH,

CTPOUTH JIOTHUECKHE PaCCYXJACHHs (MHIYKTHUBHBIC, JACIYKTUBHBIC, 10 aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEUYUST B  PacCMAaTPUBAEMBIX  SIBICHHUSX,
(bopMyJTHPOBATH BHIBOJIBI M 3aKTFOUCHHS;



OPUMEHATh B IPOLECCe IO3HAHUS HCIOJIb3yeMble B XHMHU CHMBOJINYECKHE
(3HaKOBBIE) MOJIENH, MPeoOPa30BbIBATh MOJEIbHBIE IPEACTABICHHUS — XUMHUUECKUN 3HAK
(cuMBOJI) 3J€MEHTa, XUMUYecKkas (OopMyla, YpaBHEHHE XUMHUYECKOW peakuuu — IMpu
peleHuy y4eOHBIX IO3HABATEIbHBIX M IMPAKTHMUYECKUX 3a/ad, MPUMEHATh Ha3BaHHBIE
MOJIETIbHBIE TIPEJICTABICHUS JJISl BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3yYaeMBbIX
BEIIECTB U XUMUYECKHUX pEeaKLUil.

2) 6a3oBbIe HCCIeA0BaTeIbCKNE IeCTBUSA:

BJIaJIeTh OCHOBAMH METOJI0B HAYYHOT'0 [TO3HAHUSI BEILIECTB U XMMHUYECKUX PEAKIIHIL;

(dopMynupoBaTh LETU U 3aJa4l HCCIEIOBaHUSA, HCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOSATENbHO C(HOPMYJIUPOBAHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA NO3HAHUSA U
OCHOBBI /i1 ()OPMHPOBAHUSL THIIOTE3bl IO IMPOBEPKE IMPABUIBHOCTH BBICKA3BIBAEMBIX
CYX/ICHUMU,

BJIa/IETh HABBIKAMH CAMOCTOSTEIBHOTO MJIAHUPOBAHUS U MIPOBEJICHUS YUYEHUUECKHUX
HKCIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHHUs HaOMI0AaTh 3a XOJOM IMpolecca,
CaMOCTOSTENBHO IPOrHO3UPOBATH €0 pe3yibTar, GOPMYIHPOBATH 000OUIEHUS U BHIBO/IBI
OTHOCHUTEIBHO JTOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH 00OCHOBAaHHBIN
OTU€T O MpoJeNaHHON paboTe;

IpUOOPETaTh ONBIT YYEHUYECKON HCCIIE0BATENBCKON U MPOEKTHOM JesITeIbHOCTH,
IPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pELICHUS
NPAaKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B IO3HAHUS.

3) pabdora ¢ unopmanueii:

OpPUEHTHUPOBATHCSA B PA3IMYHBIX HUCTOYHMKAX HH(OpManuu (HaydHO-NOMYIsSIpHAs
JUTEpaTypa XMMHUYECKOTO COJAEpXkKaHHs, CIpaBOYHbIE MocoOus, pecypcel WHTepHeTa),
aHAJIM3UPOBATh MH(OPMAIIMIO PA3IMYHBIX BUAOB U (OPM INPEACTaBICHUS, KPUTUIECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

(dopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh Pa3IUYHbIe METObI PU MOUCKE U 0TOOpE
uH(popMaLuy, He0OXOIUMOM J1JIs1 BBIMOJIHEHUS YYEOHBIX 3a7a4 ONpPeeEHHOIO TUIIA;

npuoOpeTaTb  OMBIT  HCIOJNB30BAHUSA  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U pa3InYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATH ONTUMANbHYIO (OpMY TMpeAcTaBiIeHHS HHGOpMalUu
(cxeMbl, rpaduKu, AMarpaMmbl, TaOIUIBI, PUCYHKH U JIPYTHUE);

UCTOJIb30BaTh HAYYHBIN S3BIK B KaueCTBE CPEACTBA NMpH paboTe C XUMHUYECKOU
uH(pOpMaLMel: IPUMEHATh MEXIpeIMeTHbIe (pu3ndyeckue U MaTeMaTU4YEeCKUE) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJMYECKUE CPEJICTBA HATJITHOCTH.
KoMMyHuKaTHBHBIE YHHBepcadbHbIe y4eOHbIe 1 CTBHUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIa€MOM TEMBI B X0JI€ IUAJIOra U/ UiH
JMCKYCCHUH, BBICKA3bIBATh HJIEH, (POPMYIHPOBATH CBOM MPEITIOKEHHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C Tpe3eHTallel pe3ynbTaToB I[MO3HABATEIBHON  J1€ATEIbHOCTH,
IOJIyYEHHBIX CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IpPU BBINOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTa, MPAKTUYECKOM paboThl MO HCCIEJOBAHUIO CBOWCTB



U3y4aeMbIX BEIIECTB, peaii3alii y4eOHOro MpoekTa, U (OpMYIHpPOBATH BBIBOABI 10
pe3yabpTaTaM NpPOBEAEHHBIX HCCIECIOBAHUM NYTEM COIJACOBAaHUS MO3ULMM B XOJ€
00CyXIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHBIe yHMBepcaJIbHbIe yUueOHbIE el CTBHUS:

CaMOCTOSITEIbHO  IUIAHMPOBATb M OCYIIECTBIATH CBOIO  IO3HABATEIIBHYIO
NESITENBHOCTD, ONpeieNisis €€ LeTU U 3aJ1a4k, KOHTPOJIUPOBATh U 110 MEpe HEOOXOAMMOCTH
KOPPEKTUPOBATh TMpejjlaraéMblii aJrOpUTM JACUCTBUU MPHU BBIIOJTHEHUU YYEOHBIX U
HCCIIeA0BaTeICKUX 3a/a4, BRIOMpaTh HambOosiee d(PGEeKTUBHBIN CIOCO0 MX PEIICHHUS C
YYETOM ITOTYYEHUSI HOBBIX 3HAHHUM O BENIECTBAX U XUMUUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb  JACSATEIBHOCTH HA OCHOBE caMoOaHaliu3a W
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XUMHUH Ha YTITYOJIEHHOM YPOBHE
Ha yYpOBHE CpeIHEero o0Iero o0pa3oBaHUsS BKIIOYAIOT CHEHUPUYECKUE A1 y4eOHOTO
npenMera «XUMHUS» HAaydHbIE 3HAHMS, YMEHUS M CHOCOOBI JEHCTBUN O OCBOECHHIO,
MHTEPIIPETAIINN U PEe0Opa30BaHUIO 3HAHUHN, BUBI JEATEIHHOCTH MO MOTYyYEHUIO HOBOTO
3HaHUS ¥ MPUMEHEHHIO 3HAHUM B PA3JIMYHBIX YUYEOHBIX CUTYaIUSIX, & TAKKE B PEATbHBIX
JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C XUMUEW. B mporpamme 1o XumMuu NpeaMeTHbIE
pe3yJbTaThl IPEACTABIICHBI 10 TOAAM U3YYCHUS.

10 KITIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca « OpraHu4ecKass XUMHUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTDH MPEACTABICHUIN: O MECTE W 3HAUYEHUU OPTaHUYECKON XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ poJu B O0OECIEYCHUH YCTOMYMBOTO PA3BUTHS
YelloBeUeCcTBa B PEIICHHH TIPOOJIEM DKOJOTHYECKOM, SHEPreTHYECKOW M THIICBOM
0€30macHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUN HOBBIX MaTEPHAIOB, HOBBIX HCTOUHUKOB
DHEPruM, B 00ECIEeUEeHUH PalMOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U 00IIEH KyJIbTYpbl YEJIOBEKa, a TAKKE dKOJOTHYECKH O0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM CpELE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHMM, KOTOpast BKIIOYAET: OCHOBOIIOJIATA0IINE
TIOHATHUSL — XUMHUYCCKUIN JIEMEHT, aTOM, SJIPO U JICKTPOHHAs 000JIouKa aroma, S-, p-, d-
aTOMHBIE OpOWTAIU, OCHOBHOE U BO3OYXKIEHHOE COCTOSHUS aToMa, THOpUIU3AIUS
aTOMHBIX OpOUWTaNei, NOH, MOJIEKYJIa, BaJICHTHOCTh, DJIEKTPOOTPUIIATEIHHOCTD, CTENIEHB
OKHCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIA O0BEM, yrIepOIHBII
CKeneT, (PyHKIMOHAJIbHAsl TPyMNa, pajukai, CTPYKTypHbie (Gopmynsl (pa3BEPHYTEHIE,
COKpalI€HHbIE,  CKENIETHbIE), HW30MEpUsi  CTPYKTypHasT U  MOPOCTPaHCTBEHHAs
(reomeTpuyeckasi, ONTHYECKas), HM30MEPhl, TOMOJIOTHYECKUNA  PsAJ, TOMOJIOTH,
YIJIEBOAOPO/IbI, KUCIOPOJA- U a30TCOJAEPKAIIUE OPraHUYECKUE COEIUHEHHSI, MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS, TEOPUH, 3aKOHBI
(nepuonnueckuii 3akoH Jl. 1. MenneneeBa, Teopusi CTpPOEHUSI OPraHUYECKUX BEUIECTB A.
M. BbytnepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpAIICHUS
SHEPTrUM MPU XUMUUYECKUX PEakKlMsiX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK XMMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIE€XKAIIUE€ B OCHOBE IOHUMAaHUS MOPUYUHHOCTA U
CUCTEMHOCTH XHUMMUECKUX SBICHUW; TMPEICTABICHUS O MEXaHU3MaX XHUMHUYECKUX



peakiuii, TePMOANHAMUYECKUX M KHMHETHYECKHUX 3aKOHOMEPHOCTIX UX IPOTEKaHUs, O
B3aMMHOM BJIUSTHUU aTOMOB U T'PYIIIT aTOMOB B MOJIEKYyJ1aX (MHAYKTUBHBIA U ME30MEPHBII
s dextrl, opuentanTsl | u Il pona); dhakronornyeckrue cBeeHHs: O CBOMCTBaX, COCTaBe,
MOJIy4eHUHU U 0€30MaCHOM HCIOJIb30BaHNN BaXKHEHIIIMX OPraHMYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON JESITEIbHOCTH YeNIOBEeKa, OOIIMX Hay4YHBIX MPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (Ha MpUMepe MPOM3BOJICTBA METaHOJA, TepepaboTKu HedTH);
c(hOpMUPOBAHHOCTh YMEHHI: BBISIBISATH XapaKTEpHbIE NPU3HAKU TOHSITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHATHUS TpU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCIUHEHUN;
c(hOpMHUPOBAaHHOCTh YMEHUI:

UCIIOJIb30BaTh XWMHUUYECKYI0 CHUMBOJHUKY JUISI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OPMYIT OpPraHUuYECKUX
BEILIECTB;

COCTaBJISITh ypPaBHEHUS XUMHUYECKUX PEAKUUMd U pPaCKphIBaTh HUX CYIIHOCTb:
OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO
OanmaHca ITHX peakiui, peakiuii HOHHOTO OOMEHa MyTEM COCTaBIIEHUS WX TOJIHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHECHHUIA;

W3rOTaBIMBATh MOJEIU MOJIEKYJ OpPraHMYECKUX BEUIECTB JUISl WITIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHHUMW: YCTaHABIMBATh MPUHAAJIEKHOCTh M3yUYEHHBIX
OpraHWYECKUX BEIIECTB MO MX COCTaBY U CTPOCHHUIO K OMpEeNeIEHHOMY KiacCy/Tpyrie
COCIMHEHUH, NaBaTh MM Ha3BaHUA 1O cuctematudeckoii HomeHnkiatype (IUPAC) u
MPUBOAUTH TPUBUAIBHBIC HA3BaHUS ISl OTIEIBHBIX MPEICTABUTEICH OpPraHMYeCKUX
BEIIECTB (ITUJICH, alleTUJIEH, TOIYOJI, TIUIEPHUH, STUICHIITNKOIIb, (heHOI, (OpMalIbIET I,
alleTAIBACTH, alleTOH, MYpPaBbMHAS KHCIIOTA, YKCYCHAas KHCIJIOTA, CTE€apUHOBAs,
OJIEMHOBASI, MAJIbLMUTUHOBAsI KUCIOTHI, TJIMIMH, ajJaHUH, MajabTo3a, (PpyKTO3a, aHWIIUH,
JTUBUHWII, U30TIPEH, XJIOPOTPEH, CTUPOJI U JIPYTHUEL);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEIEIATh BUJ XUMUUYECKON CBS3M B OPTaHHMYECKHX
COCTMHEHUSX (KOBAJCHTHAS U UOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBSI3b);

c(OpMHUPOBAHHOCTh ~ yYMEHHsSI MPUMEHSTh  TOJOXKEHUS TEOPHUH  CTPOCHUs
oprannyecknx BemiectB A. M. byrtnepoBa nnsi 0OBsICHEHMs] 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpPOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB: AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, aJKaJWEHOB, AJTKUHOB, apOMAaTHYECKUX
YTJIEBOJIOPOJIOB, CHHUPTOB, ajbJCTHI0B, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CIIOXKHBIX J(QHUPOB, XUPOB, HUTPOCOCTUHEHUH UM AaMHHOB, AMUHOKHCIIOT, OEIKOB,
YTJIEBOJIOB (MOHO-, I~ ¥ TOJUCAXapUJIOB), HILTFOCTPUPOBATH TCHETHUYECKYIO CBA3b MEXKIY
HUMU YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX pPEaklUil ¢ HCIOIb30BaHHEM
CTPYKTYPHBIX (GOpMYT;

c(hOpMHUPOBAHHOCTh YMEHUSI MOATBEPkAATh Ha KOHKPETHBIX MPUMEPAX XapakTep
3aBUCUMOCTU PEAKIIMOHHOM CMOCOOHOCTH OPraHWYECKMX COEAMHEHUN OT KPATHOCTH U



TUIA KOBAJIGHTHOU CBSI3M (G- M T-CBSI3M), B3AUMHOTO BJIMSHUS aTOMOB M TPYII aTOMOB B
MOJIeKyJIax;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKH YIJIEBOJOPOJIHOIO CHIPhS
(HedTb, IPUPOIHBII ra3, yroihb), CHOCOObI €ro NepepadOTKH U MPAKTUYECKOE IPUMEHEHUE
IPOJYKTOB NEepepabOTKH;

c(hOpMHUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAaX
NO3HAHUS — HAOJIIOIEHUH, U3MEPEHUH, MOJIECIUPOBAHUH, SKCIIEPUMEHTE (pEajbHOM U
MBICIIEHHOM) U YMEHHUS IPUMEHSATb 3TH 3HAHUS;

c(OpPMUPOBAHHOCTh yMEHHUS MPHMEHATH OCHOBHBIE ONEpPAIlMH MBICITHTEIHHON
NESITENbHOCTU — aHAJIN3 U CUHTE3, CpaBHEHUE, 0000IIeHIe, CUCTEMAaTHU3alliIo, BHISBICHUE
NPUYMHHO-CIIEACTBEHHBIX CBSA3€H — JUIS HM3Y4YCHHs] CBOWCTB BEUIECTB M XHMHUYECKHX
peaxkuuu;

c(OpPMUPOBAHHOCTh YMEHHMU: BBISBIATH B3aWMOCBS3b XHUMHUYECKHX 3HAHUH C
MOHITHSIMHU U TIPEICTABICHUSIMU JAPYTHX €CTECTBEHHO-HAYYHBIX IMPEAMETOB i Oolee
OCO3HAHHOTO MOHMMAaHHS CYIIHOCTH MaTEpHaIbHOTO €IWHCTBA MHpA, HCIOJIb30BATh
CUCTEMHBIC 3HAHUS 1O OPraHMYECKOW XWUMHUU HJisi OOBSICHEHHS U MPOTHO3MPOBAHUS
SBJICHU, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHI M0 XUMHUYECKUM (QopMmylaM U
yYpaBHEHUSIM XHUMHUYECKUX PEAKIHUN C HCIONh30BaHWEM (PH3MYECKUX BEIHUYWH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapAaKTEPU3YIOIIUX BEIIECTBA C KOJIHMUYECTBEHHOM
CTOPOHBI: Pacy€Tbl MO HAXOXKJIECHUIO XMMHUYECKOH (OpMYJbl BEIIECTBA MO W3BECTHBIM
MAacCOBBIM  JIOJIIM ~XUMHYECKUX JJIEMEHTOB, MPOJIYKTaM CrOpaHHs, IJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAIU3UPOBATH M OIICHUBATH C
MO3UIUN DKOJIOTUYECKONM O€30MaCHOCTH MOCIEACTBUS OBITOBOW M IPOM3BOJCTBEHHOMN
NeSTETbHOCTH  YEJIOBEKa, CBA3aHHOM ¢ MepepadOTKON BElIeCTB, HCIOJIb30BAThH
NOJyYCHHBIC 3HAHUS JUISI TPUHSATHS TPaMOTHBIX pEIICHWH MpoOJieM B CHUTYyaIHsX,
CBSI3aHHBIX C XUMMEH;

c(OpMHUPOBAHHOCTh YMEHMI: CaMOCTOSATENbHO IUIAHUPOBaTh U  IMPOBOJUTH
XUMUYECKUI KCIEPUMEHT (IIOJIyYeHHUE U U3YyUYEHHUE CBOMCTB OPraHMYECKHUX BEIIECTB,
KayeCTBEHHbIE PEaKIUM YIJIE€BOAOPOJIOB PA3IMUHBIX KJIACCOB M KUCIOPOJCOAEpKAIINX
OpPraHWYeCKHX BEILIECTB, PEIIEHUE OSKCIEPUMEHTAIBHBIX 337ad IO PaCIO3HABAHUIO
OpraHUYECKHUX BEIIECTB) C COOIIOACHUEM MPAaBUII OE30MACHOT0 OOpAIIIEHUs C BEeIIECTBaMHU
U 1ab0paToOpHBIM 000pyI0BaHUEM, (POPMYIUPOBATH LIE€TTh UCCIIEI0OBaHUS, TPEACTABIATD B
paznuyHON (opme pe3ynbTaThl IKCIEPUMEHTAa, AaHAaJU3UPOBAaTh U OICHUWBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUH:

coOiroaTh MpaBuia HKOJOTMYECKH I1eJ1ecO00pa3HOro MoBeJIeHUs B OBITY U
TPYJOBOW JEATENIBHOCTH B IEJAX COXPAHEHMsS] CBOErO 3/I0pPOBbs, OKpY’Karolleh
NIPUPOTHON CpeIbl U TOCTHKECHHSI €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBHSA Ha JKUBBIE OPraHU3MBI
OTnpeeIEHHBIX OpraHUYeCKUX BeIleCTB, MOHUMas cMbici nokazatens [1/1K;



aHAJIM3UPOBATh  I€JIECOO0PA3HOCTh INPUMEHEHUS OpPraHMYECKUX BELIECTB B
IPOMBIIIEHHOCTHU U B OBITY C TOUKHU 3pEHUS COOTHOLIEHUS PUCK-TI0NIb3a;

cOpMUPOBAHHOCTh ~ YMEHUM:  OCYIIECTBIATH  IEJICHANPABICHHBIA  IMOUCK
XUMHUYEeCKOW HH(pOpMaluu B pPA3JIMYHBIX HMCTOYHUKAX (HayyHas U y4eOHO-HAay4dHas
JaUTEepaTypa, CpeicTBa MaccoBodl HH(opmanuu, WHTEpHET W Apyrue), KpUTUYECKU
aHAJM3UPOBAaTh XUMHUYECKYI0 HH(pOpMalMio, nepepadarbiBaTh €€ M HCHOJIb30BaTh B
COOTBETCTBUH C TIOCTABJICHHOHN y4eOHOM 3a1aueil.

11 KIJACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmias v HeopraHUYecKas XHMHS»
OTpaXkaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHUNH: O MaTEpPUAILHOM  E€IUHCTBE  MHpA,
3aKOHOMEPHOCTSAX W IT03HABAEMOCTHU SBJICHUH NMPUPOJBI, O MECTE U 3HAYECHUU XMUMHH B
CUCTEME EeCTECTBEHHBIX HAyK M €€ pojii B OOECleYeHUH YCTOWYMBOTO Pa3BUTHS, B
pemeHny NpoOIeM HKOJIOTUYECKOW, SHEpreTMYeCKOM M MHILEeBOM 0e30MacHOCTH, B
pPa3BUTUM MEAMIMHBI, CO3/JaHUM HOBBIX MATE€pPUAJIOB, HOBBIX HCTOYHHMKOB SHEPTUHU, B
o0ecrieueHNH PalliOHAIBHOTO IPUPOAOIIONB30BaHus, B (POPMUPOBAHUN MUPOBO33PEHUS U
oO11eil KyJabTyphl UETOBEKA, a TAKKE HKOJIOTMUECKH OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOAHOM CPELE;

BJIQJICHUE CUCTEMOW XMMHWUYECKUX 3HAaHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIATAOIIINE
HOHATUS — XUMHUYECKUN 3JIEMEHT, aToM, Sp0 aToMa, U30TOIbI, 3JIEKTPOHHAsE 000JI04YKa
atroma, S-, p-, d-aToMHBIE OpOWTANIM, OCHOBHOC M BO30YXKIEHHOEC COCTOSHHS aToMa,
rudpuau3anus aTOMHBIX opburaei, VIOH, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIECHMS, XHMHUYECKass CBs3b (KOBaJICHTHAas,
VMOHHAs, MeETaJNInYecKas, BOJOPOJHAs), KpUCTAUIMUECKas pEIIETKa, XUMHUYeCcKas
peakius, pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIEKTPOJIUTHUYECKAs TUCCOLMALIMS,
CTENEHb JMCCOLMALMU, BOJOPOAHBIA IIOKa3aTelb, OKUCIUTENb, BOCCTAHOBMTEID,
Ter10BOM 3((HEKT XUMHUUYECKON PEeaKuu, CKOPOCTh XUMHUECKON peakluu, XUMHUECKOe
paBHOBECHE; TEOPUM M 3aKOHbl (TEOpHUA  DIEKTPOJUTUYECKON  JUCCOLIMALINM,
nepuoauueckuid 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHUS MAacCChl BEIIECTB, 3aKOH
COXpaHEHMs U MPEBPALICHHS YHEPTUU NPU XUMHUYECKUX PEAKLUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIUE B OCHOBE NMOHMMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SBJIICHUI; COBPEMEHHBIE MTPEICTABIICHUS O CTPOCHUH BELIECTBA
Ha aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O
MEXaHM3MaxX XUMUYECKUMX  peaklUuid, TEPMOAMHAMMYECKMX W  KHHETHUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUsl, O XUMUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX
cucrteMax; (pakTOJOTHUYECKHE CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIYYCHUU U O€3011acCHOM
UCIOJIb30BAHUM BAKHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY M MPaKTUYECKOUH
NeSITETLHOCTH YeI0BeKa, OOIMIMX HAYYHBIX TPUHLIMIAX XUMUYECKOTO MTPOU3BOCTBA;

cOpMHUPOBAaHHOCTh YMEHUN: BBISBISATH XapaKTepHble NPU3HAKUA TOHSATHUH,
YCTaHABIMBATh HX B3aUMOCBS3b, HCIOJB30BATH COOTBETCTBYIOLIUE IOHATUSA TpHU
OMKMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;



c(OpMHUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY IS
cocTaBlieHUs (POPMYJI BEIIECTB M YPABHEHU XUMHUYECKUX PEaKUUN, CUCTEMAaTHYECKYIO
HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUS OMPEIENSITh BAJICHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCMHEHUSX, BUJI XUMUYECKOHN CBA3U (KOBaJEHTHAsI, HOHHAS,
MeTaJTn4ecKas, BOJIOPOIHAs ), TUIl KPUCTAITUYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

c(OpMHUPOBAHHOCTh YMEHHUSI OOBSICHITH 3aBHCHUMOCTH CBOMCTB BEILECTB OT BUJA
XUMHYECKOW CBSI3M W THMA KPUCTAUIMYECKON peméTku, OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIN MEXaHU3Mbl 00pa30BaHUsl KOBAJEHTHOW CBA3H;

c(hOpMHUPOBAHHOCTh YMEHUI: KJIaCCU(PUIIUPOBATH: HEOPTAHUUECKHE BEIIECTBA 0 X
COCTaBYy, XHMMHMYECKHE pEaKIMH 110 PAa3JIUYHbIM NpU3HAKaM (YUCIy M COCTaBy
pearupyromnmx BelecTB, TEIIOBOMY 3PEKTy peakliuu, U3MEHEHHUIO CTeTIeHeNH OKUCIICHUS
AJIEMEHTOB, 0OPATUMOCTH, YYACTHIO KaTajlu3aTopa U APyTrue); caMoCTOSATENbHO BEIOUPATh
OCHOBAaHUS M KPUTEPUH A KIacCH(PUKAMU H3y4aeMbIX BEIIECTB W XUMHUYECKUX
peakuuii;

c(hOpMHUPOBAHHOCTh YMEHMsSI PACKPBIBATh CMBICI Iepuoauuyeckoro 3akona /. U.
MenzeneeBa U JEMOHCTPUPOBATh €0 CHCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO () YHKIINU;

c(OpMHUPOBAHHOCTh YMEHHIl: XapakTEepU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB U
MOHOB XMMUYECKHX 3JIEMEHTOB IEPBOrO—4YETBEPTOTrO NeprnoAoB [lepuoandeckoil cuctemsl
J.1. MenneneeBa, UCNONAB3ys MOHATHS «IHEPIETHUYECKUE YPOBHU», «IHEPIETHUECKUE
NOIypOBHM», «S-, P-, 0-aToMHBIE OpOWTaIM», «OCHOBHOEC ¥  BO30YXKIEHHOE
HHEPreTUUYECKHE COCTOSHUSA aTOMay»; OOBACHATH 3aKOHOMEPHOCTH WM3MEHEHHs] CBOMCTB
XUMHUUYECKHUX DJIEMEHTOB M UX COCAMHEHUW MO mepuonaM u rpynnam l[lepuoandeckon
cucreMsl J[. . MenneneeBa, BaJe€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMHUCHIBATH) OOILIME XUMUYECKHE
CBOICTBa BEIIECTB pa3jMYHbIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHUYECKON
CBS3M MEK/y HEOPTraHMYECKUMHU BEILIECTBAMHU C MIOMOIIbIO YPAaBHEHU I COOTBETCTBYIOIINUX
XUMHUYECKUX PEaKIUu;

c(hOpMHUPOBAHHOCTD YMEHHMSI  pacKpblBaTh  CYLIHOCTD: OKHUCJIUTEIBHO-
BOCCTAHOBHTEJBHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOI'O OajlaHCa 3THX
peakuuii; peakuuii HOHHOrOo oOMeHa MYTEM COCTABIIEHUS UX IMOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHHI; peaKIlnii THAPOIIN3a; pEeaklnidi KOMIUIEKCOOOpa3oBaHus (Ha IpUMepe
TUAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS);

c(hOpMHUPOBAHHOCTH YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKHX
peakiuii ¢ yuéToOM UX HSHEPreTHUECKUX XAPAKTEPHUCTHUK, XapaKTep U3MEHEHUsI CKOPOCTHU
XUMHUYECKOW peaKIMy B 3aBUCHMOCTH OT DPAa3IMYHBIX (PAKTOPOB, a TaKXKe XapakTep
CMEIEHU XUMUYECKOTO PABHOBECHS 10| BIMSHUEM BHEIIHUX BO3AeHcTBUM (mpuHIun Jle
[[Tarenbe);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh XUMHUYECKUE PEAKIIUU, JICKAIINE B
OCHOBE MPOMBILIUICHHOIO MOJYy4YeHUsI CEPHOM KHUCIOThI, aMMHaKa, OOIlluMe Hay4HbIe



MPUHIIMITBI XUMHUYECKHUX MMPOU3BOJICTB; 11€J1eCO00Pa3HOCTh NPUMEHEHHSI HEOPTaHUYECKUX
BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUS] COOTHOILIEHUSI PUCK-TIOJB3a;

c(hOpMUPOBAaHHOCThH BIAJCHUS CUCTEMOW 3HAHUN O METOJaX HAYYHOTO MO3HAHUS
SIBIIGHUY PUPOJIbI — HAOIIO/IEHUE, U3MEpPEHNE, MOICTMPOBAHKE, SKCIIEPUMEHT (peatbHbIN
Y MBICJICHHBIH), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, YMEHUS IPUMEHATH 3TH 3HAHUS
OpU SKCIEPUMEHTAIBHOM HCCIECIOBAHUU BEIIECTB WU JJIsi OOBACHEHHS XUMHYECKUX
SABJICHUM, MMEIOIIMX MECTO B MPHUPOJIE, MPAKTUYECKON NESITEIIbHOCTH 4YEJIOBEKa U B
MOBCEHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIIATH B3aUMOCBSA3b XUMHUUYECKUX 3HAHUU C
MNOHATHSMHU U TPEACTABICHUSAMH JIPYTHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB i Oolee
OCO3HAHHOT'O MOHUMAHUSI MAaTEPUATBLHOTO €UHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHSI MPOBOIUTH PACUETHI: C HCIOIH30BAHUEM IOHSATUI
«MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHIIEHTPAIUs»; MacChl BEIIECTBA
Wi 00bEMa rasza Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe MU 0OBEMY OJHOTO W3
YYaCTBYIOIIUX B PEAKIIMU BEIIECTB; TETIOBOTO 3 (heKTa peakinu; 3HaAYCHUS BOJIOPOTHOTO
MOKa3aTessl paCTBOPOB KUCIJIOT U IIEJI0Ued ¢ M3BECTHOM CTENEHBIO IUCCOIUAIINN; MACChI
(o0BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIM OJJHO M3 UCXOJHBIX BEIIECTB
JIaHO B BHUJIE pacTBOpa C OMPEICIEHHON MacCOBOM JOJIEW PACTBOPEHHOTO BEILIECTBA WU
JaHO B W30BITKE (MMEET MPHUMECH); JOJM BBIXOJA MPOAYKTa pPEakluH; OOBEMHBIX
OTHOIICHHI Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTEJIPHO IUJIAHUPOBaTh M MPOBOAUTH
XUMHYECKHM JKCHIEPUMEHT (MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, MOJTBEPKICHUE
KaueCTBEHHOTO COCTaBa HEOPTraHMYECKUX BEIIECTB, OMPEIEICHHUE CpPEabl PacTBOPOB
BEIIECTB C TMOMOIIBI0 HMHJIUKATOPOB, HM3YUYCHUE BIMSHHS Pa3IUYHbIX (AKTOPOB Ha
CKOPOCTh XHWMMUYECKON peakIu, pelieHHuEe HJKCIEPUMEHTAIBbHBIX 3a7a4 IO TeMam
«Mertamne»y u «Hemertamnel») ¢ coOntofeHHeM MpaBuil 0€30MacHOT0 OOpaimieHus ¢
BELIECTBAMU U JaOOpaTOpHBIM 000pynOoBaHUEM, (HOPMYIUPOBATH LIE€Jb HCCIIEI0BAHUSA,
NPEJICTABIATh B pa3luyHOW (QopMe pe3ylbTaThl IKCIEPUMEHTa, aHAIW3UPOBATH U
OIICHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHMIA: COOJIOJATh IMpaBWiIa TOJB30BAHMUS XHUMHYECKOU
MOCYJI0HM M J1a0OpaTOPHBIM 000pYI0BaHHUEM, OOpAIlIEeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBIMOTHEHHUIO JIA0OPATOPHBIX XMUMHYECKHX OIBITOB, YKOJOTHUYECKU
11eJIECO00Pa3HOT0 MOBEACHUS B OBITY M TPYJIOBOM NESATEIBHOCTU B IENISIX COXPAaHECHHS
CBOETO 3J0POBbs, OKPYKAIOIIEH NPUPOJHOW Cpelbl W JOCTMKEHHUS €€ YCTOWYHMBOTO
pa3BUTHUS, OCO3HABaTh OMACHOCTh TOKCHMYECKOIO JEUCTBUSI HAa KUBBIE OPTraHU3MBbI
omnpeieNIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMas cMbIch mokazarens [1JIK;

cOpMHUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBISTH  IICJICHANIPABICHHBIA  TOWCK
XUMUYECKOW HWHGOpPMAIMU B Pa3IMYHBIX HCTOYHMKAX (HaydyHass W y4deOHO-HaydHas
JIUTepaTypa, cpeicTBa maccoBoil uH(opmaruu, WHTEpHET W JApyrue), KpUTHYECKU
aHAJM3UPOBATh XUMHYECKYI0 HHQOpMaIuio, mepepadbarsiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBUH C IIOCTABJICHHON y4eOHOH 3a1a4eil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM
n/n IpOrpaMMbl Beero KonTpoabubie IlpakTnyeckue IJeKTPOHHBIE
padoThI padoThI o0pa3oBaTtejibHbIE
pecypcsl
Paznen 1. IloBTOpenne
Ctpoenue atoMa. [leppoandecknx 3aKOH U
MEepUOINYECKasi CUCTEMa XUMUYECKUX
11 AJIEMEHTOB. XMMHUYECKAs CBA3b. 9 1 https://resh.edu.ru/subjec
Kiaccudukanms XuMUYIECKUX PEaKIIUH. t/29/9/
OcCHOBHBIE KJIaCCHl HEOPTaHUYECKUX
COEJIMHEHUN
Hroro no pasneny 9
Pa3znen 2. Teoperuueckue 0OCHOBBI OPraHU4eCKOM XUMHH
[Ipeamer oprannyeckoi xuMuu. Teopus bubanoreka [HOK
2.1 CTPOCHUSI OPTraHUYECKUX COCTUHEHUI A. M. 11 https://m.edsoo.ru/d69df
byrneposa 650
Hroro no paszaeny 11
Pa3pnen 3. YrueBoaopoabt
[IpenenbHBIC YTIIEBOIOPOIBI — aTKaHbI, bubmmorexa LIOK
3.1 5 https://m.edsoo.ru/d69df

OUKJIOAJIKaHBbI

650



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

HenpenenbHbie yrieBOIOPOIbI: aTKEHBI Bubmiorexa LIOK
3.2 peA YIIEBOAOPOIAL: ’ 14 https://m.eds00.ru/d69df
QJIKaIMEHBI, ATKUHBI
650
bu6anorexa IIOK
3.3 ApoMaTHYECKHE yrIeBOAOPOIBI (apCHBI) 9 https://m.edsoo.ru/d69df
650
[IpupoaHbIe HCTOYHHKH YTIIEBOJIOPOIOB U MX bubmmoreia LIOK
3.4 PHPOA YHICBOAOPOX 4 https://m.edsoo.ru/d69df
nepepaboTka
650
bubnuoreka [IOK
3.5 ["aToreHnpOU3BOHBIC YTIIEBOIOPOIOB 5 https://m.edsoo.ru/d69df
650
Hroro mo pasaeny 37

Pa3znea 4. Kuciopoacoaep:xamue oprannyeckue coeJMHeHU s

bu6mmoreka [IOK
4.1 Cruptsl. @eHon 12 https://m.edsoo.ru/d69df
650
KapOoHnunbHbIE COETUHEHUS: aTbACTHIBI U bu6mmoreka IIOK
4.2 keToHbl. KapOoHOBBIe KHUCTOTHI. CI0KHBIC 26 https://m.edsoo.ru/d69df
a¢upsl. XKupbl 650
bu6nmuoreka [IOK
4.3 VYriaeBo bl 10 https://m.edsoo.ru/d69df
650
Hroro no paszneny 49

Pa3zgen 5. A3orconep:kaimmne oprannyeckne coeJMHeHM st



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK

5.1 AMMUHBI. AMUHOKHUCIIOTHI. Benku 13 https://m.edsoo.ru/d69df
650
Hroro no paszaeny 13
Pa3zpnes 6. BoicokoMOJIEKYISIPHbBIE COeIMHEHUSA
bu6mmoreka [IOK
6.1 BBICOKOMOJIEKYIISIPHBIC COSTUHCHUS 6 https://m.edsoo.ru/d69df
650
Hroro no pasneny 6
Paznen 7. IloBTOopenue
7.1 IToBTOpeHnE 11
Hroro 11
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3aesioB U JuekTpoHHBbIE (LM (POBDbIE)
Ne n/m Koutpoabunie IIpakTuyeckue
TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. Teopernyeckue 0CHOBbI XUMUH
CtpoeHue aToma.
o | e |
. MOINYECKasi CUCTEM
PHOA https://m.edsoo.ru/2dd57f24
XUMHUYECKHUX 3ieMeHTOoB /[l. U.
MenneneeBa
19 CtpoeHue BeliecTBa. 13 1 bubnmoreka [IOK
' MHOroo0pasue BEIECTB https://m.edsoo.ru/2dd57f24
bubmmoteka [IOK
1. X 2 1
3 VIMIFICCIIE peaitiin > 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 47
Paznen 2. Heoprannyeckasi XumMust
bubnunoteka [IOK
2.1 H 39 1 3
CMETATIH https://m.edsoo.ru/2dd57f24
bubmmoteka [IOK
2.2 M 32 1 2
CTae https://m.edsoo.ru/2dd57f24
Wroro no pasneny 71

Pa3zngen 3. Xumud v :Ku3Hb



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

MeTtoabl NO3HAHMUS B XUMUHM.

bubnmoteka [IOK

3.1 XUMUS U 5KU3Hb 1 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 11
Pa3znea 4. IloBTopenne

4.1 E;I?\ZOTOBM ®EID. Pemetiite 7 https://ege.fipi.ru/bank
Hroro no pasaeny 7
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://ege.fipi.ru/bank

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacoB
@ 2]
No 2 = Jlara DJIeKTPOHHBbIE MU(PPOBbIE
Tema ypoka 2 o o0pa3oBaTe/ibHbIE
n/n Bcero = - U3y4YeHH s
e =3 = 3z pecypchl
&£ E E
=S £ 3
sE 2%
2 a2 B a
IloBTOpEHUe- 9 yacon
1 ATtombl. Monekynbl. Bemecta. Ctpoenue 1 https://foxford.ru/wiki/himiya
aToma
) [Tepuoanueckuii 3akoH. [lepuognueckas 1 https://foxford.ru/wiki/himiya
CHUCTEMa XMMUYECKUX 3JIEMEHTOB
3 XuUMHU4YECKas CBSI3b . ATPEraTHOE COCTOSTHUE 1 https:/foxford.ru/wiki/himiya
4 Pacuer no ypaBHEHUSIM XUMHUYECKUX PEAKIINI 1 https://foxford.ru/wiki/himiya
5 ['230BbIC 3aKOHEI 1 https://foxford.ru/wiki/himiya
6 KotaccHbUKAIHS XHMHUECKAX PEAKIIHIA 1 https://foxford.ru/wiki/himiya
; Baknerme Kiacchl HEOPraHMUECKUX 1 https://foxford.ru/wiki/himiya
coennHeHni. Peakiimn nOHHOTO 0OMEHa
8 Trapons 1 https://foxford.ru/wiki/himiya
9 BXo1Has KOHTPONbHAs paGoTa 1 1 https://foxford.ru/wiki/himiya


https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya
https://foxford.ru/wiki/himiya

TeopeTruyeckue 0CHOBBI OPraHUYeCKOM
xumuu- 11 yacos

Hpez[MeT N 3HA4YCHUC OpPaHquCKOﬁ XUMUU,

10 Ipe/ICTaBICHIEe 0 MHOT000pa3uu https://m.edso0.ru/2368dbc3
OpPraHUYECKUX COCAMHCHHIMA
DJIeKTPOHHOE CTPOCHHE aTOMa yIiiepoja

11 (OCHOBHOE U BO30YXKIEHHOE COCTOSHIS). https://m.edsoo.ru/bd893ad5
BajieHTHBIC BOBMOXKHOCTH aTOMa yriiepoa
XuMHUUecKas CBSI3b B OPraHUUCCKUX

12 COeIMHEHUAX. MeXxaHu3Mbl 00pa30BaHuUs https://m.edsoo.ru/b5b7988a
KOBAJICHTHOMU CBSI3M, CIIOCOOBI pa3pbiBa CBsI3EH

13 Teopust CTpOCHHS OPraHUYECKUX COCAMHEHHIMA https://m.edsoo.ru/d7378adc
A. M. byraepona
B :

14 VAR HEOMEPHI: CTPYRIYPHAL https://m.edsoo.ru/cae3f437
NPOCTPAaHCTBCHHAS.
3

15 JIeKTPOHHLIE SQdEKTEI B iw OfIeKyTax https://m.edsoo.ru/cae3f437
OpPraHUYECKUX COCTUHCHHIA
ITpencraBienue o KIacCHPHUKAINT U

16 cucremarnieckas HomeHkiatypa (IUPAC) https://m.edsoo.ru/8d4ad178
OpPraHWYECKHX BEIICCTB

17 HomenknaTtypa oprannueckux BEIIeCTB https://m.edsoo.ru/8d4ad178

18 Kuaccrguraus peakinii B oprauiiccioi https://m.edsoo.ru/ecddcl12e
XUMUH

19 CucreMmarusanusa U 0000IEHUE 3HAHUH T10 https://m.edsoo.ru/a5f718a6

TEMEC



https://m.edsoo.ru/2368dbc3
https://m.edsoo.ru/bd893ad5
https://m.edsoo.ru/b5b7988a
https://m.edsoo.ru/d7378a4c
https://m.edsoo.ru/cae3f437
https://m.edsoo.ru/cae3f437
https://m.edsoo.ru/8d4ad178
https://m.edsoo.ru/8d4ad178
https://m.edsoo.ru/ecddc12e
https://m.edsoo.ru/a5f718a6

20

KontponpHas pabora o teme "BBenenue B
OPTraHMYECKYI0 XUMHUIO"

https://m.edso0.ru/a5f718a6

Yraesoaopoasbi- 37 yacos

21

AJKaHBI: TOMOJIOTHYECKUN PsIl, 00IIas
dbopmyna, HOMEHKIIATypa U U30Mepusi,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

https://m.edsoo.ru/e3a8faff

22

DU3NUECKUE U XUMHUUYECKHUE CBOMCTBA aJIKAaHOB

https://m.edsoo.ru/4d74c161

23

24

25

Haxosxxnenne ankanoB B npupojie. CriocoOs
MOJIYYEHUS U IPUMECHEHHUE aTIKAaHOB

[uxnoankansl: 061as hopmyna,
HOMEHKJIATYpa U U30MEpHsi, OCOOCHHOCTH
CTPOCHHUS U XUMUYECKHX CBOWCTB, CIIOCOOBI
MOJTYYCHUS U IPUMCHCHHE

Pemenue pacu€THBIX 3a/1a4 Ha OTIpeIeIICHUE
MOJICKYJISIPHON (DOPMYITBI OPraHUYECKOTO
BEI[SCTBA I10 MACCOBLIM JIOJIIM aTOMOB
DJIEMEHTOB, BXOIAIIUX B €T0 COCTAB.
CucreMatuzanys 1 0000IeHNE 3HAHUI 110
TeMe

https://m.edsoo.ru/a952cb7b

https://m.edsoo.ru/2a44f6d6

https://m.edso0.ru/65d19a58

26

27

AJKEHBI: TOMOJIOTHYECKUN PsiJI, 001as
dbopmyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHasi U LUC-TPaHC-U30MEPHUS AIKEHOB

dusnyeckre U1 XUMHUYECKUE CBOUCTBA aJIKEHOB.

IIpaBuno MapkoBHUKOBa

https://m.edsoo.ru/f2cb3f4f

https://m.edso0.ru/3344bc86



https://m.edsoo.ru/a5f718a6
https://m.edsoo.ru/e3a8faff
https://m.edsoo.ru/4d74c161
https://m.edsoo.ru/a952cb7b
https://m.edsoo.ru/2a44f6d6
https://m.edsoo.ru/65d19a58
https://m.edsoo.ru/f2cb3f4f
https://m.edsoo.ru/3344bc86

28 CriocoObl OTyYeHHS U IPUMEHCHHE aTKECHOB https://m.edsoo.ru/7fcf418c
[TpaxTuueckas pabora Ne 1 mo Teme
29 "TTonyueHue STHIEHA ¥ U3YYEHUE €TO https://m.edso0.ru/579c874d
CBOMCTB"
Pemienne pacu€THBIX 3374 Ha ONIPEICIICHUE
30 MOJICKYIIIPHOI (OPMYJIBI OPIraHUIECKOTO https://m.edsoo.ru/61a4ef6e
BEILIECCTBA
AJIKaTUeHBI: CONPSHKEHHBIC, H30JIUPOBAHHBIE,
31 KyMmyJimpoBaHHbIe. OCOOCHHOCTH https://m.edsoo.ru/98c2elcf
3JICKTPOHHOTO CTPOCHUS
32 XHUMHUYECKHE CBOHCTBA CONMPSKEHHBIX THCHOB https://m.edsoo.ru/ccd8de92
33 R https://m.edsoo.ru/2fdaea94
AJIKaIMEeHOB
AJIKMHBI: TOMOJIOTHYECKHIA PsiJ, 001Iast
34 (opays1a, HOMEHIKIIATYPA, JEKTPOHHOE i https://m.edsoo.ru/b8a7aeb4
NPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI,
(bu3UIecKre CBOKCTBA
35 XHUMHYECKHE CBOMCTBA AJIKHHOB https://m.edsoo.ru/4d288c7f
36 KauecTBeHHbIE peakiy Ha TPOWHYIO CBSI3b https://m.eds00.ru/8c624d76
37 CriocoObl moyyeHus: ¥ MPUMEHEHNE aTKHHOB https://m.edsoo.ru/d91efa6f
38 Pemerie 3351 1 PACCTH MO YPABHCHHIO https://m.eds00.ru/3311536¢
XUMHYCCKOM PeaKIiu
39 S;CseMaTmaum S https://m.edsoo.ru/caad3dc2
40 /APCHEI; FOMOIOTHHECKHI P, 0OMas https://m.edsoo.ru/bd74874f

dopmyrna, HOMEHKIATypa. DIEKTPOHHOE U



https://m.edsoo.ru/7fcf418c
https://m.edsoo.ru/579c874d
https://m.edsoo.ru/61a4ef6e
https://m.edsoo.ru/98c2e1cf
https://m.edsoo.ru/ccd8de92
https://m.edsoo.ru/2fdaea94
https://m.edsoo.ru/b8a7aeb4
https://m.edsoo.ru/4d288c7f
https://m.edsoo.ru/8c624d76
https://m.edsoo.ru/d91efa6f
https://m.edsoo.ru/3311536c
https://m.edsoo.ru/caad3dc2
https://m.edsoo.ru/bd74874f

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYIJI
OcH301a U TOJYyOJIa, UX (1)I/IBI/I‘ICCKI/IC CBOMCTBA

XHUMHMYECKHE CBOMCTBA ApPCHOB: pCaKI U

41 https://m.edsoo.ru/al481eeb
3aMEICHUS
XHWMHUYECKHE CBOWCTBA apEHOB: PEAKLIUN

42 PHUCOEINHCHHS, OKUCIIEHHE TOMOJIOTOB https://m.edsoo.ru/475ech63
Oen3oia

43 Oco0EHHOCTH XUMHYECKUX CBOHCTB CTHpOJIA https://m.edso00.ru/3a398431

44 CrniocoObl oyueHus: ¥ IPUMEHEHHUE apeHOB https://m.edso0.ru/17b1c8d9
Pernienre pacyéTHBIX 3a[a4 Ha OIPEICIICHNE

45 MOJICKYJISIPHON (OPMYJIBI OPraHUIECKOTO https://m.edsoo.ru/ee25a78b
BEIECTBA

46 ['eHeTHYECKas CBA3b MEXKY Pa3IHUHBIMU https://m.eds00.ru/12a2861c
KJIaccaMH yIJIEBOIOPOI0B
Pacud

47 acqen’f HO YPABHCHILIM HUMURCCKUX https://m.edso00.ru/442986¢c
peaxiuii.

48 CucremMarusaiys ¥ 0000LIEHUE 3HAHUHN 110 https://m.edsoo.ru/442986¢c
TEME

49 [Mpuponnsrii ra3. [lonyTHble HeTIHBIC ra3bl https://m.edsoo.ru/e234f8be
K .

50 AMCHHBIH YTOJIb 1 HPOLYITRL €ro https://m.edsoo.ru/2144ba22
nepepadoTKu
H OBl €6 3 )

51 eTo 1 c110c00k! e€ nepepaboTKi https://m.edsoo.ru/e251538d
[TpuMeHeHHe MPOIYKTOB MepepabOTKH HeTH

59 ["eHeTHYECKast CBA3b MEXKTY Pa3IHUHBIMU https://m.edsoo.ru/12a2861c

KJIacCaMM YTJICBOOOPOO0B



https://m.edsoo.ru/a1481eeb
https://m.edsoo.ru/475ecb63
https://m.edsoo.ru/3a398431
https://m.edsoo.ru/17b1c8d9
https://m.edsoo.ru/ee25a78b
https://m.edsoo.ru/12a2861c
https://m.edsoo.ru/442986cc
https://m.edsoo.ru/442986cc
https://m.edsoo.ru/e234f8be
https://m.edsoo.ru/2144ba22
https://m.edsoo.ru/e251538d
https://m.edsoo.ru/12a2861c

53

54

raHOFeHOHpOI/BBOI[HBIC YIIICBOOOPOJ0B:
QJICKTPOHHOC CTPOCHUC, PCAKIINHN 3aMCIICHUA
rajJorcHa

JelicTBrE 1IETI0YEN HA TaIOTE€HITPOU3BOIHBIE.
BiaumoseiicTBre AUTanoreHaaKaHoB C
MarHueM U UHKOM

https://m.edso0.ru/c5f79c25

https://m.edso0.ru/e554b8e6

55

56

['eHeTHYECKas CBSA3h MEXIY PA3TUIHBIMU
KJIacCaMH YTJIEBOJOPO/IOB
Cucremaruzanus 1 0000IICHHE 3HAHUH 10
pazneny "YraeBoaopoasr"

https://m.edsoo.ru/bfle4b96

https://m.edsoo.ru/3b144da2

57

KoHnTtponpHas pabora mmo Teme
"YraeBomopoast"

https://m.edsoo.ru/9c237f51

58

59

Kucnaopoacoaep:xaiimue opraHudeckue
coequHeHus- 49 yacoB

[TpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKH psifl, obmiast popmyina,
CTPOEHUE MOJIEKYI, U30MEPHs, HOMEHKIIaTypa,
Kiaccuukanms, Gu3ndecKkue CBONCTBa

XHUMHUYECKHE CBOWCTBA NPENEIBbHBIX
OIHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/bb16ae5d

https://m.edsoo.ru/6f18427a

60

CriocoObI moTyueHus: ¥ IPUMEHEHUE
0JIHOATOMHBIX CITUPTOB

https://m.edsoo.ru/fe897d79

61

[TpocTeie 3(hupel: HOMEHKIIATYpa U U30MEPUS,
0COOCHHOCTH (PU3UUYECKUX U XUMUUYECKUX
CBOIICTB

https://m.edsoo.ru/da3f9731

62

[Tonyuenne n mpuMeHeHHE MPOCTHIX 3(HUPOB

https://m.edsoo.ru/da3f9731



https://m.edsoo.ru/c5f79c25
https://m.edsoo.ru/e554b8e6
https://m.edsoo.ru/bf1e4b96
https://m.edsoo.ru/3b144da2
https://m.edsoo.ru/9c237f51
https://m.edsoo.ru/bb16ae5d
https://m.edsoo.ru/6f18427a
https://m.edsoo.ru/fe897d79
https://m.edsoo.ru/da3f9731
https://m.edsoo.ru/da3f9731

MHoroaToMHEIE CIIUPTHI: 9TUJICHITIMKOJIb U

63 TIUIEPUH, UX PU3HUYECKHE U XUMUYECKHE https://m.edsoo.ru/76bb7ddd
CBOICTBa
C 0

64 HOCODBI HOTYHEHITT I HPHMEHERHE https://m.edsoo.ru/784b2d18
MHOT'O2TOMHBIX CITUPTOB

65 (Delion: CTPOCHHE MOJICKYJIbI, (PU3HUYCCKUEC https://m.edsoo.ru/e9277e91
cBoiicTBa. TOKCHYHOCTH PpeHOIIA

66 XHUMHYECKHE CBOMCTBA (heHoIIa https://m.edso00.ru/2978c8c9

67 CriocoObI moyyeHust ¥ IpuMeHeHue GeHoa https://m.edsoo.ru/8d59bca2
[TpakTudeckas padbota Ne 2. Pemenue

68 HKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe "CIUpThI https://m.eds00.ru/2897db64
1 heHOoIBI"

69 Cucremaruzanus U 0000IICHNE 3HAHH 10 https://m.eds00.ru/2c4519dd
TEMe
AJBJIETH]IBI U KETOHBI: 3JICKTPOHHOE CTPOCHUE

20 KapOOHWJIBHOW TPYIIIIBI; TOMOJIOTHYECKUE https://m.edsoo.ru/b4bd24£3
psabl, oOmiast popmyna, H3oMepus u
HOMEHKJIATypa
A : 7 ;

71 JIBJICTH]IBI U KETOHBI: (PU3UICCKHUE CBOWCTBA; https://m.eds0o.ru/88a62b8f
PeaKIUK MPUCOSIMHECHHUS

29 Peakiiuu OKHCICHHS U KAY€CTBEHHBIC PEAKIMH https://m.edsoo.ru/73b6c718
QJIBJICTU/IOB U KETOHOB

73 CriocoObI MOTy4YeHUs alb/ICTHI0B U KETOHOB https://m.edsoo.ru/4f1f8b59

74 OnHOOCHOBHBIE TIpeieNbHbIE KapOOHOBEIE https://m.edsoo.ru/5f151021

KHCJIOTBI, 0COOEHHOCTH CTPOCHUS UX MOJIEKYJI



https://m.edsoo.ru/76bb7ddd
https://m.edsoo.ru/784b2d18
https://m.edsoo.ru/e9277e91
https://m.edsoo.ru/2978c8c9
https://m.edsoo.ru/8d59bca2
https://m.edsoo.ru/2897db64
https://m.edsoo.ru/2c4519dd
https://m.edsoo.ru/b4bd24f3
https://m.edsoo.ru/88a62b8f
https://m.edsoo.ru/73b6c718
https://m.edsoo.ru/4f1f8b59
https://m.edsoo.ru/5f151b21

H3omepust 1 HOMEHKIIaTypa KapOOHOBBIX

75 . https://m.edsoo.ru/26eal7bb
KUCTIOT, UX (pu3ndecKue cBocTBa

76 AMMITECKHE CBOHCTBA MPEAEIIbHbIX https://m.edsoo.ru/d1a72f6¢c
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

77 Oco0eHHOCTH CBOWCTB MYPaBbUHOU KHCIIOTHI. httos://m.edsoo.ru/45dd781e
MHuoroo6pa3ue KapOOHOBBIX KUCIOT
Oco0eHHOCTH CBOMCTB: HETPEICIbHBIX U

78 apoMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, https://m.edsoo.ru/55beca3s
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraButeny BhICIIUX KapOOHOBBIX KUCIOT

79 [ToHsITHE O TIPOU3BOIHBIX KAPOOHOBBIX KHCIOT https://m.edsoo0.ru/b38d6f24
C 0

80 HOCODBL HOMYACHIL H HIPHMEHCHHC https://m.edsoo.ru/d9bcd1b5
KapOOHOBBIX KUCIIOT

81 CI10KHbIC SUPBI: FOMOTIOTHYCCKHI P, https://m.edso0.ru/26d8c26a
obmas Gpopmyra, U30Mepusi U HOMEHKIJIaTypa

82 dusnyeckne 1 XUMUYECKHAE CBOHCTBA A(HPOB https://m.edso0.ru/582ce4cc
Pemenue pacy€THBIX 3a7a4: 10 YPaBHEHUIO

83 XHMHECKOH pueammn’ fia OTpEACTICHIC https://m.edsoo.ru/23219d57
MOJIEKYJISIPHON (hOPMYIIBI OPTaHHYECKOTO
BEIIECTBA
[TpakTuueckas padota Ne 3. Pemenue

84 AKCIIEPUMEHTAIBHBIX 33724 M0 TeMe https://m.edsoo.ru/bd359e4c
"Kap6oHnoBbie kucnoTbl. CliokHbIE 3Guph"

g5 Kupsl: crpoenune, Gpuznueckue U XUMHIECKHE https://m.eds0o.ru/7b93b15¢

CBOMCTBa (TUIPOIIU3)



https://m.edsoo.ru/26ea17bb
https://m.edsoo.ru/d1a72f6c
https://m.edsoo.ru/45dd781e
https://m.edsoo.ru/55bec935
https://m.edsoo.ru/b38d6f24
https://m.edsoo.ru/d9bcd1b5
https://m.edsoo.ru/26d8c26a
https://m.edsoo.ru/582ce4cc
https://m.edsoo.ru/23219d57
https://m.edsoo.ru/bd359e4c
https://m.edsoo.ru/7b93b15c

86

87

OcoOEHHOCTH CBOMCTB KHUPOB, COJISPIKAIIINX
OCTaTKH HENpPEIeTbHBIX )KUPHBIX KUCIIOT.
JKups! B npupone

Mpbuta Kak COJU BBICIIUX KapOOHOBBIX KUCIOT,
ux Moromiee nevictsue. lloadarue o
cuHTeThYecknx Moromux cpeacteax (CMC)

https://m.edso0.ru/b921d82b

https://m.edsoo.ru/bcec45f7

88

['eHeTH4ecKas CBsI3b yrieBOJAOPOIOB
KHCIIOPOJICOAECPKAIINUX OPTaHUYECKUX
BEILIECTB

https://m.edsoo.ru/bacedf53

89

90

['eHeTHYeCKas CBSA3b YIIIEBOJAOPOIOB U
KHCIIOPOJICOAECPKAIIUX OPTaHUYECKUX
BCIIICCTB
['eneTnyeckas CBsI3b yrieBOAOPOIOB U
KHCIIOPOJICOACPKAIINX OPTraHUYECKUX
BEIICCTB

https://m.edsoo.ru/bacedf53

https://m.edsoo.ru/bacedf53

91

92

Pacu€Thl M0 ypaBHEHUSIM XUMUUYECKUX
peakuuii
PacdeTsl 0 ypaBHEHUSIM XUMUUYECKUX
peakuun

https://m.edsoo.ru/8f5cd5f8

https://m.edsoo.ru/8f5cd5f8

93

PacueTsl o ypaBHEHHSM XUMHYECKHUX
peakuuii

https://m.edsoo.ru/8f5cd5f8

94

95

Cucrematusanusa 1 0000IIEHIE 3HAHWI 110
TemMe
Cucrematuzanusa 1 0000I1IEHIE 3HAHUI 1O
TeMe

https://m.edso0.ru/3336fbff

https://m.edsoo.ru/3336fbff



https://m.edsoo.ru/b921d82b
https://m.edsoo.ru/bcec45f7
https://m.edsoo.ru/bacedf53
https://m.edsoo.ru/bacedf53
https://m.edsoo.ru/bacedf53
https://m.edsoo.ru/8f5cd5f8
https://m.edsoo.ru/8f5cd5f8
https://m.edsoo.ru/8f5cd5f8
https://m.edsoo.ru/3336fbff
https://m.edsoo.ru/3336fbff

OO61mas xapakTepucTUKa yIriieBOJOB U

96 KIaccu(uKanus yriaeBoaoB (MOHO-, - U https://m.edso0.ru/458fb977
HOJIMCaXapUIbl)

97 MoHocaxapusl: (U3NIECKUE CBOMCTBA U https://m.edsoo.ru/496¢fdf4
HAXO0KJICHHE B IIPHPOJIEC

98 Hprmeretiie IOKO3H, €€ SHAMCHHE B https://m.edsoo.ru/a4b3ed9d
JKU3HEIEATETPHOCTH OpraHu3Ma
Jlrcaxapupl: caxaposa, MallbTo3a M JIaKTO3a.

99 HaxoxieHue B mpupoje U MPUMEHEHHE https://m.edso00.ru/48f213dc
JFCaxapuoB
[Tomucaxapusl: CTPOCHHE MaKPOMOJIEKYI,

100 bu3nyeckre 1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/1e4479cc
pUMEHEHHUE

101 [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX https://m.edso00.ru/6178c2d7
Perrenne pacyeTHBIX 3aa4 Ha OMPECICHUE

102 JIOJIA BBIXOJ1a MPOAYKTA PEAKIIUH OT https://m.edsoo.ru/5cbec922
TEOPETUYCCKU BO3MOKHOIO

103 Cucremarusauus U 0000IIEHHE 3HAHUM 110 https://m.edsoo.ru/22ef4cd5
paszaeny

104 CucreMatuzanus ¥ 0000IIeHHE 3HAHHH 110 https://m.edsoo.ru/22ef4cd5
pasieiny
Konrponpnas pabora mo teme

105 "Kucnopozacoaepxaiiue opraHudeckue https://m.edsoo.ru/4bce75f5
coeaqnuHeHud"

106 AHanu3 pe3yJlbTaToB KOHTPOJIbHON PabOTHI.

Pabora Hajg omnOkamMu



https://m.edsoo.ru/458fb977
https://m.edsoo.ru/496cfdf4
https://m.edsoo.ru/a4b3ed9d
https://m.edsoo.ru/48f213dc
https://m.edsoo.ru/1e4479cc
https://m.edsoo.ru/6178c2d7
https://m.edsoo.ru/5cbec922
https://m.edsoo.ru/22ef4cd5
https://m.edsoo.ru/22ef4cd5
https://m.edsoo.ru/4bce75f5

A3oTcoaepikanue opraHudecKue
coennHenus- 13 gyacos

AMWHBI: KJ'IaCCI/I(l)I/IKaI_II/I}I, CTPOCHHUC MOJICKYII,

107 obmas popmyIia, ©30Mepusi, HOMEHKJIATypa H https://m.eds00.ru/264c457¢
bu3nvecKre CBOMCTBA

108 XuMHUUeCKHe CBOMCTBA ann(aTHIeCKUX https://m.eds0o.ru/cFL36751
aAMHUHOB

109 AHUINH: CTpOCHI:Ie aHWINHA, OCOOCHHOCTH https://m.eds00.ru/8444e692
XAMUYECKUX CBOMCTB aHUJIMHA
C o

110 TOCODBI MOJYHEHHA 1 NPHMCEHCHIC https://m.edsoo.ru/13a4f7bf
ann(aTHIeCKUX aMHHOB
AMUHOKHCIIOTHI: HOMCHKJIATYpa U H30MEPHS,

111 dbuszndeckue cpoiicTBa. OTACIbHBIC https://m.edso0.ru/85448565
NPEICTABUTEIH O-aMHUHOKHUCIIOT
XHMHUUYECKHE CBOMCTBA aMUHOKHCIIOT, MX

112 OMOJIOTMYECKOE 3HAUYEHNE aMHUHOKHUCIIOT. https://m.edsoo.ru/beaffefe
CHHTE3 ¥ THAPOJIN3 TMENTHIOB

113 besmicH Kak MPUPOZIHEIC MOTHMEPEL; CTPYKTYPEI https://m.edsoo0.ru/69658fcd
O€eJIKOB

114 XuMHYecKkue CBOMCTBA OEIIKOB https://m.edsoo.ru/bfldb66d
A30TCoepKaIIME TeTEPOLIUKINIECKUE

115 coenuHeHus. HyKIemHOBBIE KUCIOTHI: COCTaB, https://m.edsoo.ru/b5dadfa3
CTpOEHHE U OMoJIoTHYecKast poib
I1 §) Ne4.P

116 paKtiicckad pabota cHierme https://m.edsoo.ru/cfcd234b

SKCIICPUMEHTAJIBHBIX 3a1a4 110 TEME



https://m.edsoo.ru/264c457c
https://m.edsoo.ru/cf136751
https://m.edsoo.ru/8444e692
https://m.edsoo.ru/13a4f7bf
https://m.edsoo.ru/85448565
https://m.edsoo.ru/beaffefe
https://m.edsoo.ru/69658fcd
https://m.edsoo.ru/bf1db66d
https://m.edsoo.ru/b5dadfa3
https://m.edsoo.ru/cfcd234b

"A3zoTcoaepKaliie OpraHnuecKue
coeaqnuHeHud"

117

[IpakTuueckas padbora Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX 33/1a4 M0 TEME
"PacriozHaBaHuE OPTaHUYECKUX COCAUHEHMIT"

https://m.edsoo.ru/e7ba8f7c

118

119

O0001IeHrEe U cCUCTEMATH3aIMs 3HAHUH I10
TeMme "A30TcoepKaliue OpraHndecKue
coenqnuHeHud"

KonTponbHas pabora no teme

"A3zoTcoaepKaliue OpraHnuecKue
coeaqnuHeHud"

https://m.edso0.ru/c227969f

https://m.edsoo.ru/c227969f

120

121

BLICOROMO.]IEKy.IIﬂprIe COCANHCHUA- 6
4acoB

OCHOBHBIE TTOHATHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COSMHEHUN U METOIbI
WX CUHTE3a —IOJIUMEpU3aIUs U
MTOJIMKOHICHCAIHS

[TnacTtmacchl. YTunu3zanus 1 nepepadoTka
MJIaCTUKA

https://m.edsoo.ru/649eldcf

https://m.edsoo.ru/312f65cl

122

DnacToMephl: HaTypaJIbHbII CHHTETUYECKUE
Kayuyku. Pesuna

https://m.edsoo.ru/4a99d43b

123

Bonokha: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHUHTCTHYECCKUC. HOJ’II/IMepI)I CIICUaJIBbHOI'O
Ha3Ha4YCHUA

https://m.edsoo.ru/a74a71a4



https://m.edsoo.ru/e7ba8f7c
https://m.edsoo.ru/c227969f
https://m.edsoo.ru/c227969f
https://m.edsoo.ru/649e1dcf
https://m.edsoo.ru/312f65c1
https://m.edsoo.ru/4a99d43b
https://m.edsoo.ru/a74a71a4

[IpakTuueckas padora Ne 6. Permenue
124 SKCIEPUMEHTAIBLHBIX 3a/1a4 110 TEME 1 1 https://m.edsoo.ru/92eal88c
"Pacno3HaBaHue M1acTMacc U BOJIOKOH"

O060011eHNEe U cCUCTEMATU3ALNS U3yYEHHOTO
125 MaTepuaia 1o TeMe "BBICOKOMOJICKYIAPHBIC 1 https://m.edsoo.ru/alb292aa
coenuHeHus"

IloBTOpeHue u 00001IEHNE MaTepuaJIa
Kypca opranudeckoi xumum- 11 gyacon

https://ege.fipi.ru/bank

126 [Toaroroska xk EI'D. Pemenne 3amanunit KUM 1

127 [Toxroroska k EI'D. Pemenue 3ananniit KUM 1 https://ege.fipi.ru/bank
128 [ToarotoBka k EI'D. Pemenue 3amaanii KUM 1 https://ege.fipi.ru/bank
129 [Toaroroska xk EI'D. Pemenune 3amanunin KUM 1 https://ege.fipi.ru/bank
130 [ToaroroBka k EI'D. Pemenue 3ananunit KUM 1 https://ege.fipi.ru/bank
131 [Toaroroeka k EI'D. Pemenue 3ananuii KUM 1 https://ege.fipi.ru/bank
132 I[Toaroroska x EI'D. Pemenne 3aganun KUM 1 https://ege.fipi.ru/bank
133 [Toaroroska xk EI'D. Pemenune 3amanunin KUM 1 https://ege.fipi.ru/bank
134 [MonrotoBka k EI'D. Pemenue 3ananuiit KUM 1 https://eqe.fipi.ru/bank
135 [Toaroroska k EI'D. Pemenue 3ananuii KUM 1 https://eqe.fipi.ru/bank

136 [Toaroroska xk EI'D. Pemenune 3amanunin KUM 1 https://ege.fipi.ru/bank



https://m.edsoo.ru/92ea188c
https://m.edsoo.ru/a1b292aa
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136



11 KJIACC

KoaunuecTtBo
94acoB
Ne w o ara JJIeKTPOHHBIE (P pPOBLIE
Tema ypoka - 2 A P wHpp
n/n E 3 u3ydyeHusi oOpa3oBaTebHbIE Pecypchl
= =
S = N
o = = g =
= e = ©
5 2% E%
- Z a =2 2
TeopeTnueckue 0CHOBBI XUMHHU- 47
4acoB
A .C .
1 ToM OCT%B ATOMHBIX ANCP 1 https://m.edsoo.ru/caflcl6b
XUMUAYECKUN dJIEMEHT. M30TOIIBI
CtpoeHue dIEKTPO o0ooue
2 TPOCHHE SICKTPOHHBIX TOTCK 1 https://m.edsoo.ru/8dbf4116
aTOMOB, KBaHTOBEIE YHCIIa
K
3 AACCHOUIAIIA XHMHIECKIX 1 https://m.edsoo.ru/af88fe32
DIIEMEHTOB (S-, pP-, d-, f-aeMenTHI)
P
4 ACTIPEACIICHHUE SIICKTPOHOB 10 1 https://m.edsoo.ru/36el13bce
ATOMHBIM OpOUTANIAM
DneKTpOHHBIE KOH(UTYpAIIMH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/b85bh82hb
BO30YKJIEHHOM COCTOSTHUH
) .
6 JICKTPOHHLIE KOH(UTYPAIHH HOHOB 1 https://m.edsoo.ru/5786f6e7
DJIEKTPOOTPUIIATETLHOCTh
Ilepuo €CKUH 3aK0
7 PHOUHECKHHI 3aKOH 1 1 https://m.edso0.ru/3a9976d5
Ilepuoanueckas cucrema



https://m.edsoo.ru/caf1c16b
https://m.edsoo.ru/8dbf4116
https://m.edsoo.ru/af88fe32
https://m.edsoo.ru/36e13bce
https://m.edsoo.ru/b85bb82b
https://m.edsoo.ru/5786f6e7
https://m.edsoo.ru/3a9976d5

XUMHUYECKUX d1eMeHTOB /1. H.
MenpeneeBa, CBA3b C COBpEMEHHOMN
TEOPUEU CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

XUMHYECKUX JIIEMEHTOB U
00pazyeMbIX UMHU MIPOCTHIX U
CJIOXHBIX BEIIECTB 110 TPYIIaM H
nepuoam

https://m.edsoo.ru/fa31cf53

CucreMmatuzanys 1 00001eHe
3HAHUU 10 TEME

https://m.edsoo.ru/52866a7d

10

11

12

13

Buapr xuMuaeckon CBSI3H.
MexaHu3mbl 00pa30BaHUs
KOBAJICHTHOW CBsI3U. BonopoiHas
CBsI3b. MeXMOJIEKYIISIpHBIE
B3aUMOICUCTBHUS

BaneHTHOCTD M BaJICHTHBIC
BO3MO>KHOCTH aTOMOB. CBSI3b
AIEKTPOHHOU CTPYKTYPhI MOJIEKYI C
HX TEOMETPUUYECKUM CTPOCHUEM

[IpencraBneHust 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BemecTa MoneKkynsipHoro u
HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIbI
KPHUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BECILIECTB

https://m.edsoo.ru/1d1c3643

https://m.edsoo.ru/d593dda5

https://m.edsoo.ru/e968344f

https://m.edsoo.ru/1d139bed



https://m.edsoo.ru/fa31cf53
https://m.edsoo.ru/52866a7d
https://m.edsoo.ru/1d1c3643
https://m.edsoo.ru/d593dda5
https://m.edsoo.ru/e968344f
https://m.edsoo.ru/1d139bed

14

15

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBienue 0 KOTOUIHBIX
pacTBopax

VcTrHHBIE pacTBOPHI: HACHIIIICHHBIC H

HEHACBIILEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

https://m.edso0.ru/c59d2e79

https://m.edso0.ru/273d1e55

16

17

CrniocoOBbI BeIpaskeHHs KOHIICHTPAIHH
pacTBOpOB
Pemenue 3a1a4 ¢ HCIOIb30BaHAEM

HOHATHH ""MaccoBast JOJIA
pacTBOPEHHOTO BemecTna'.

https://m.edso0.ru/8236ad69

https://m.edsoo.ru/9ecab773

18

19

Pemenue 3amau ¢ uCNOJIb30BaHUEM

'

MOHATUH "MOJIIpHAsI KOHLEHTpauus'

Knaccudukanus 1 HoMmeHKIaTypa
HEOPraHUYECKUX BEILIECTB

https://m.edso0.ru/9ecab773

https://m.edsoo.ru/eaf9863f

20

CucreMmatusanus 1 00001eHE
3HAHUU 1O TEME

https://m.edsoo.ru/d82a2f76

21

KonTtponwsnas paboTa mo remam
"Ctpoenune aroma. [lepnoanueckuit
3akoH ¥ [lepronnueckas cucrtema
XUMUYECKUX 3jieMeHToB J[. W.
Menneneesa", "CtpoeHune BelecTBa.
MHuoroo6pa3ue BemiecTB"

https://m.edsoo.ru/6cf9fdb3

22

AHanu3 pe3yJIbTaTOB KOHTPOJIbHON
pabotsl. Koppekiiust ommbox

https://m.edsoo.ru/6cf9fdb3



https://m.edsoo.ru/c59d2e79
https://m.edsoo.ru/273d1e55
https://m.edsoo.ru/8236ad69
https://m.edsoo.ru/9ecab773
https://m.edsoo.ru/9ecab773
https://m.edsoo.ru/eaf9863f
https://m.edsoo.ru/d82a2f76
https://m.edsoo.ru/6cf9fdb3
https://m.edsoo.ru/6cf9fdb3

23

24

Knaccudukanuss XuMuueckux
peakiui B HEOPraHUYECKOU U
OpraHUYeCKON XMMHUH. 3aKOH
COXpaHEHHUsI MacChl BEUIECTB; 3aKOH

COXpaHCHHA U IPCBPAIICHUA SHCPIUU

IpU XUMHUYCCKHUX PCAKIUAX

TeruioBble 3P PEKTH XUMUYECKUX
peakuuid. TepMoxumuueckune
yYpaBHEHHUSI

https://m.edsoo.ru/f62a22ad

https://m.edsoo.ru/8b9db2e4

25

Beruncnenus o ypaBHEHUsIM
XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUSM

https://m.edsoo.ru/e2c955b3

26

27

CKopocTh XUMHUUYECKOM peakiuu, eé
3aBHCUMOCTbD OT Pa3JIMYHBIX
dakropoB. Karanus u karaauzaTopbl

['oMoOreHHsbI€ U TETEPOTEHHBIE
peaxkuuu

https://m.edsoo.ru/64117bbf

https://m.edsoo.ru/d45fadd6

28

29

[Ipaktuyeckas pabota Ne 1 mo teme
"BnusiHue pa3nuuHbIX (pakKTOpPOB HA
CKOPOCTh XMMHUYECKOM peakiuu"

OO6patuMble 1 HEOOpaTUMBbIE
peakiyi. XMMHYeCKOoe paBHOBECHE

https://m.edsoo.ru/5ded398c

https://m.edsoo.ru/555edb18

30

31

Pemntenue 3amau mo teme
"Xumuueckoe paBHoBecue"
[TpakTuueckas padota Ne 2 o teme
"BnusiHue pa3nuuHbIX (paKTOpPOB HA

https://m.edsoo.ru/6¢cf9fdb3

https://m.edso0.ru/13226491



https://m.edsoo.ru/f62a22ad
https://m.edsoo.ru/8b9db2e4
https://m.edsoo.ru/e2c955b3
https://m.edsoo.ru/64117bbf
https://m.edsoo.ru/d45fadd6
https://m.edsoo.ru/5ded398c
https://m.edsoo.ru/555edb18
https://m.edsoo.ru/6cf9fdb3
https://m.edsoo.ru/13226491

MOJIO)KEHUE XMMHYECKOTO
paBHOBecus"

QHCKTPOJ'II/ITI/I"IGCKa}I Jucconuanms.

32 CuIibHBIC ¥ CITa0bIe 3JICKTPOJIHTHL. https://m.edso0.ru/76fb45e2
CrerneHb TUCCOIHALINH
HouHoe npousBesenue Bojpl. Cpena

33 BOJIHBIX pacTBOPOB. BoaopoaHbIii https://m.edsoo.ru/alllacf9
nokasatens (pH) pactBopa
I'maponus coneit. Peakuuu,

34 IIPOTEKAIOIIHNE B PACTBOPAxX https://m.edsoo.ru/2a7dcfb5
SJIEKTPOJIMTOB

35 Pemenne 3agau mo teme "I'uaponus" https://m.edsoo.ru/2a7dcfb5
[TpakTudeckas padota Ne 3 o Teme

36 "XUMHYECKHE PEAKIIMU B PACTBOPAX https://m.edso0.ru/b7ch6f85
ANEKTPOJIUTOB"

37 OKHUCITUTETPHO-BOCCTAHOBUTEITHHBIC https://m.edsoo.ru/61aaecos
pCaKIIHH.

38 Basineiiime okic et i https://m.edsoo.ru/61aaec94
BOCCTaHOBHTEIH

39 Meron 31eKTpOHHOTO OanaHca https://m.edsoo.ru/b31144a9

40 Mero/1 37IeKTPOHHO-UOHHOTO OaaHca https://m.edsoo.ru/b31144a9

41 Metox srexTporHo-HoRHOr0 https://m.edsoo.ru/b31144a9
OasaHca

42 UISKTPOIH3 PACTBOPOB i PACILIABOD https://m.edso0.ru/8ba9572c
BCIIICCTB

43 Pemenue 3a1a4 pa3audHbBIX TUTIOB https://m.edsoo0.ru/dc48b633



https://m.edsoo.ru/76fb45e2
https://m.edsoo.ru/a111acf9
https://m.edsoo.ru/2a7dcfb5
https://m.edsoo.ru/2a7dcfb5
https://m.edsoo.ru/b7cb6f85
https://m.edsoo.ru/61aaec94
https://m.edsoo.ru/61aaec94
https://m.edsoo.ru/b31144a9
https://m.edsoo.ru/b31144a9
https://m.edsoo.ru/b31144a9
https://m.edsoo.ru/8ba9572c
https://m.edsoo.ru/dc48b633

44

45

46

47

Pemenue 3aga4 pa3IuyHbBIX THIIOB
Cucremaruzanus 1 000011eHE
3HAHUH 10 TeMe "XUMHUYECKHUe
peakuun"

KonTponbHas padora no teme
"XumMuueckue peakuuu"

AHanu3 pe3yJIbTaToB KOHTPOJILHOMN
pabotel. Koppekiius ommook

https://m.eds00.ru/aa826296

https://m.edsoo.ru/d164f8ad

https://m.edsoo.ru/c12142fc

https://m.edsoo.ru/c12142fc

HemeTaaasl -39 yacoB

48

ITonosxkeHne HEMETAIOB B
[Iepnonnueckoit cucreme
XAMHAYECKUX 31eMeHTOB /1. H.
MeneneeBa 1 0COOCHHOCTH
CTpOEHUs UX aTOMOB. DU3NUECKUE
CBOMCTBA HEMETAJIJIOB

https://m.edsoo.ru/a7ebbbl1f

49

50

Annotponusi HeMETaIIoB (Ha
npuMepe KUCIopoaa, cepsl, hocdopa
U yraepojia)

Bonopon: nonyuenue, pusnyeckue u
XAMUYECKHUE CBOMCTBA. [ 'uapu bl

https://m.edsoo.ru/eb971ef8

https://m.edsoo.ru/655f1cdf

51

52

53

l"anorensl: Hax0XIEHUE B IPUPOJIE,
CrocoObl TTONTy4YeHUs1, GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA
["anoreHoBOAOPOBI.

Baxuenime KUCI0poACOAEPKAILINE
COEIMHEHMUS TaJIOr€HOB

https://m.edsoo.ru/dblaceab

https://m.edsoo.ru/9b4fc73f

https://m.edsoo.ru/9b4fc73f



https://m.edsoo.ru/aa826296
https://m.edsoo.ru/d164f8ad
https://m.edsoo.ru/c12142fc
https://m.edsoo.ru/c12142fc
https://m.edsoo.ru/a7ebbb1f
https://m.edsoo.ru/eb971ef8
https://m.edsoo.ru/655f1cdf
https://m.edsoo.ru/db1acea5
https://m.edsoo.ru/9b4fc73f
https://m.edsoo.ru/9b4fc73f

JlabopatopHble U IPOMBIIIJICHHbIE
CIOCOOBI MOJIYYEHHUSI TaJIOTEHOB.

54 https://m.edsoo.ru/a2ed2bdb
IIpuMeHeHne rajJoreHoB 1 X
COEIMHEHUN
[IpakTuueckas padbora Ne 4. Pemmenue

55 HKCICPUMEHTAIILHBIX 33134 110 TEME https://m.edsoo.ru/d93b1d89
"Tanorensr"
Kucnopon: naboparopHsie u
MIPOMBIIITIEHHBIE CITOCOOBI

56 HOJTy4eHUs, GU3NICCKUE 1 https://m.edsoo.ru/a3d16caa
XUMHYECKHE CBOMCTBA. O30H.
[TpumeHeHne KUCIopoa U 030Ha

57 Oxcupbl https://m.edsoo.ru/45ec83ee

58 [Tepokcu bl https://m.edsoo.ru/45ec83ee

59 Pemrenne 3a1a4 pa3IMuHBIX THIIOB https://m.edsoo.ru/ffe41chd
Cepa: HaxoXI€HUE B IPUPO/IE,

60 CIOCOOBI TTONTy4eHUs, (PU3NIecKue u https://m.edso0.ru/78367ba8
XUMHUYECKHE CBOWCTBA

61 CepoBoopo, CyabhuIbl https://m.edso0.ru/13ff4c21

62 Knenoposcopepiatiie Coeuteri https://m.edso0.ru/b27b9278
CepBHl.

63 Oc00EHHOCTH CepHOU KUCITOTHI https://m.edso00.ru/b27b9278
[Tpaktuueckas pabora Ne 5. Perenune

64 AKCIIEPUMEHTAIBHBIX 33724 M0 TeMe https://m.edsoo.ru/5552ac35

"Cepa u €€ coenuHeHus"



https://m.edsoo.ru/a2ed2bdb
https://m.edsoo.ru/d93b1d89
https://m.edsoo.ru/a3d16caa
https://m.edsoo.ru/45ec83ee
https://m.edsoo.ru/45ec83ee
https://m.edsoo.ru/ffe41cbd
https://m.edsoo.ru/78367ba8
https://m.edsoo.ru/13ff4c21
https://m.edsoo.ru/b27b9278
https://m.edsoo.ru/b27b9278
https://m.edsoo.ru/5552ac35

65

66

67

68

A3OT: HaX0XJICHHUE B PUPOJIE,
CIOCcOOBI TIONTyYeHUs, GU3NIECKHUE U
XUMHYECKHE CBOWCTBA.

Ammuak. Hutpuabt
Kucnopoaconepxanme coeTuHEHUS
azoTa.

Oco0eHHOCTH a30THON KHUCTIOTHI .
Hwutpatsr

https://m.edso0.ru/a95e22a2

https://m.edso0.ru/a95e22a2

https://m.edsoo.ru/f4142634

https://m.edsoo.ru/f4142634

69

70

71

72

73

[Tpumenenwue a3ota u ero
coelMHEeHUN. A30THbBIE y100peHus
®docdop: HaxOXKIeHUE B IPUPOJIE,
CIIOCOOBI TTONTYYeHUS, (PU3NIECKHUE U
XUMHUYECKHE CBOMCTBA. DOCHUIBI U
dbochun

Oxkcuabl hochopa

®dochopcoaepxkamue kuciaotel. Coau

dbochopHOI KUCITOTHI

[Ipumenenne Gocdopa u ero

coenunenuii. ®ochopusie ynodbpenus

https://m.edsoo.ru/b2896cf4

https://m.edsoo.ru/4316a825

https://m.edsoo.ru/e11f5fa6

https://m.edsoo.ru/e11f5fa6

https://m.edsoo.ru/86d97a4b

74

75

[TpakTudeckas padbota Ne 6. Pemenue

OKCIIEPUMEHTAIILHBIX 33]1a4 110 TeME
"A3z0T 1 pocdop u ux coenuHeHU"
VYriaepon: HaX0XJICHHE B TIPUPOJIE,
JUTOTPOITHBIE MOAM(UKALINY;

¢duznueckre 1 XMMHYECKHE CBOMCTBA,

IIPUMEHEHHE

https://m.edsoo.ru/a53d8319

https://m.edsoo.ru/c442fd17



https://m.edsoo.ru/a95e22a2
https://m.edsoo.ru/a95e22a2
https://m.edsoo.ru/f4142634
https://m.edsoo.ru/f4142634
https://m.edsoo.ru/b2896cf4
https://m.edsoo.ru/4316a825
https://m.edsoo.ru/e11f5fa6
https://m.edsoo.ru/e11f5fa6
https://m.edsoo.ru/86d97a4b
https://m.edsoo.ru/a53d8319
https://m.edsoo.ru/c442fd17

Oxkcun yriepona(ll), okcup

76 https://m.edsoo.ru/31dbefaa
yraepona(lV).

77 VrosibHAasA KUCJIOTA U €€ COJIU https://m.edsoo.ru/31dbefaa

78 Perrenue 3a1a4 pa3IudHbIX THIIOB https://m.edsoo.ru/3f842c3f
Kpemuuii: HaX0KICHHE B IPUPO/IE,

79 CHOCOOBI MOJTyYeHUs1, PU3NICCKHUE U https://m.eds00.ru/66354c8a
XHMHYECKHE CBOMCTBA

80 Oxenn kpemrns(1V), kpemnenas https://m.edso0.ru/4d49ca68
KHCJI0Ta, CUIMKATBI
[TpuMeHeHHE KPEMHUS U €TI0

81 coenuHeHmid. CTEKII0, ero MoJy4YeHUE, https://m.edso00.ru/619¢c5c8c
BUJIBI CTEKIIA

82 Pemenue 3a1a4 pa3audHBIX THIIOB https://m.edsoo.ru/12e4213b

83 Perrenue 3a1a4 pa3audHbIX THIIOB https://m.edsoo.ru/12e4213b

84 CHCTeluwaTmaHm 1 0bobmerme https://m.edsoo.ru/f2aa73ee
3HaHu# 1mo reme "HemeTamanr"

85 Korrrponteras pabora no teme https://m.eds00.ru/31¢c26963
"Hemertamnr"

86 AAHATH3 PESYIHTATOR KOHTPOIILHON https://m.edsoo.ru/3decd5f1
paboThl, KOPPEKIIUS OUTHOOK
MeTanabl- 32 yaca
[TonoxxeHue MeTaniIoB B
[Iepnonnueckoit cucreme

87 XUMHUYECKHUX DJIEMEHTOB. https://m.edsoo.ru/bdf16636

Oco0eHHOCTH CTPOCHHUSI SJIEKTPOHHBIX
000J104eK aTOMOB METAJIOB



https://m.edsoo.ru/31dbefaa
https://m.edsoo.ru/31dbefaa
https://m.edsoo.ru/3f842c3f
https://m.edsoo.ru/66354c8a
https://m.edsoo.ru/4d49ca68
https://m.edsoo.ru/619c5c8c
https://m.edsoo.ru/12e4213b
https://m.edsoo.ru/12e4213b
https://m.edsoo.ru/f2aa73ee
https://m.edsoo.ru/31c26963
https://m.edsoo.ru/3decd5f1
https://m.edsoo.ru/bdf16636

88

89

OO6mue ¢pu3nIecKrue CBOMCTBA
MeTasuioB. [I[pumMeHeHe METaJIIOB B
OBITY U TEXHHKE

CnnaBel MetamioB. Kopposus
METaJlJIOB

https://m.edso0.ru/1bfc5733

https://m.edso0.ru/927eda97

90

91

92

Pemenue 3agau Pa3JINYHBIX TUIIOB

DICKTPOXUMUICCKHH PSIT
HanpspKeHU MetasuioB. O01mue
CIoCOOBI TTOJTYYEHHUSI METAJIJIOB

OOGm1as xapakTepuUCTUKa METAIIIOB
|A-rpynmel [lepruoandeckoil CHCTEMBI
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n
KaJIuii: oJlyuyeHue, Gu3nueckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHUE
MPOCTHIX BEUIECTB

https://m.edsoo.ru/4c4b83cf

https://m.edsoo.ru/fed2921a

https://m.edso0.ru/2f9eb663

93

CoenuHeHust HATPUS U KaJus, UX
CBOICTBA, CIOCOOBI OJyYEHUS ,
IPUMEHEHHE

https://m.edso0.ru/2f9eb663

94

OO01as XxapakTepUCTHKa METAJJIOB
IHA-rpynnel [lepuoanueckoit
CHUCTEMBI XMMUYECKHUX JJIEMEHTOB.
Marunuii 1 KaJIbLIMi: I0JIy4eHHE,
dbu3nueckre 1 XMMHYECKHE CBONCTBA,
IPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHUN

https://m.edsoo.ru/ff792bdb



https://m.edsoo.ru/1bfc5733
https://m.edsoo.ru/927eda97
https://m.edsoo.ru/4c4b83cf
https://m.edsoo.ru/fed2921a
https://m.edsoo.ru/2f9eb663
https://m.edsoo.ru/2f9eb663
https://m.edsoo.ru/ff792bdb

COCI[I/IHGHI/IH KajJdblMAa U Maruus, ux

95 . https://m.edsoo.ru/ff792bdb
CBOICTBA, MOJy4YeHUE, IPUMEHEHUE

96 HKECTROCTE, BOAEL M CHOCODH €8 https://m.edsoo.ru/2b8fb6ea
yCTpaHEeHUs

97 AJTIOMIHHA: HOquveHHe’ Qusiticcie https://m.edso0.ru/23523a24
1 XUMHYECKHE CBOMCTBA, IPUMEHEHUE
AmMdoTepHbIe CBOWCTBA OKCHIA U

98 THAPORCIVIA aOMUHIL, https://m.edsoo.ru/ddbec859
TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, UX
MIPUMEHEHUE

https://multiurok.ru/files/svinets-i-olovo-
99 O10BO U CBUHEL] metally-
drevnosti.html?ysclid=mqk5uqfuh9374737119

100 Perenve 3a1a4 pa3iMYHbIX THIIOB https://m.edsoo.ru/a6b6142e
[TpakTuueckas padota Ne 7. Pemenue

101 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME https://m.edsoo.ru/7fd3985a
"Mertasuibl r1aBHbIX noarpymnmn"
OO0m1as XapakTepUCTHKA METAIIIOB

102 MOOHHbIX Hoﬂrvpynn (b-rpymm) https://m.edsoo.ru/ec7d3d1b
Ilepuoauueckoii cucTeMbl
XUMHYECKHUX JIEMCHTOB
DOU3NYECKUE U XUMHUYECKHUE CBOMCTBA

103 XpOMa M €ro COCIMHCHUH, UX https://m.edsoo.ru/b7231ade
MPUMEHEHHE

104 OKucIHTEILHEIC CBOHCTBA https://m.edsoo.ru/b7231ade

COEMHEHUH Xpoma



https://m.edsoo.ru/ff792bdb
https://m.edsoo.ru/2b8fb6ea
https://m.edsoo.ru/23523a24
https://m.edsoo.ru/ddbec859
https://multiurok.ru/files/svinets-i-olovo-metally-drevnosti.html?ysclid=mqk5uqfuh9374737119
https://multiurok.ru/files/svinets-i-olovo-metally-drevnosti.html?ysclid=mqk5uqfuh9374737119
https://multiurok.ru/files/svinets-i-olovo-metally-drevnosti.html?ysclid=mqk5uqfuh9374737119
https://m.edsoo.ru/a6b6142e
https://m.edsoo.ru/7fd3985a
https://m.edsoo.ru/ec7d3d1b
https://m.edsoo.ru/b7231ade
https://m.edsoo.ru/b7231ade

105 BaxkHeiimne coeIMHEHUS MapraHiia. https://m.edsoo.ru/be248ae6
IT
106 cpManranar Kanm’u ero https://m.edsoo.ru/be248ae6
OKHCIIUTEIILHBIE CBOMCTBA
dusnueckre 1 XUMHUYECKUE CBOMCTBA
107 REIIE3A 1 CTO COCIHMHCHI. https://m.edsoo.ru/42582bc9
[TonydyeHue ¥ NpUMEHEHHUE CIIJIABOB
JKelesza
108 Pemenne 3agau mo teme "XKesezo u
ero coequHeHus"
dusnyeckue 1 XUMHUYECKHE CBOIICTBA
109 MEIHU U €€ COSIUHEHN, UX https://m.edsoo.ru/fa5a29c3
MIPUMEHEHUE
dusnueckne 1 XUMHUYECKUE CBOMCTBA
110 HHHKE 1 €10 COCAMHCHIH, 1X https://m.edsoo.ru/831fa51f
npuMeHeHue. [ 'uIpOKCOKOMITIIEKCHI
[UHKA
11 Cenebo https://infourok.ru/urok-po-himii-na-temu-
Pebp serebro-4027977.html
https://multiurok.ru/files/urok-prezentatsiia-
112 30J10TO .
zoloto.htmI?ysclid=mgk5q1nlg3828020400
https://infourok.ru/konspekt-po-teme-rtut-
113 PryTh i
2505857.html?ysclid=mqgk5shts2y271633467
[TpakTuueckas pabora Ne 8. Perenune
114 HKCIIEPUMEHTAIILHBIX 337124 110 TeME https://m.edsoo.ru/2bf6c2da
"Metasmibl moOOYHBIX oArpymm"
115 Pemenue 3a1a4 pa3audHbBIX TUTIOB https://m.edsoo.ru/c852c¢738



https://m.edsoo.ru/be248ae6
https://m.edsoo.ru/be248ae6
https://m.edsoo.ru/42582bc9
https://m.edsoo.ru/fa5a29c3
https://m.edsoo.ru/831fa51f
https://infourok.ru/urok-po-himii-na-temu-serebro-4027977.html
https://infourok.ru/urok-po-himii-na-temu-serebro-4027977.html
https://multiurok.ru/files/urok-prezentatsiia-zoloto.html?ysclid=mqk5q1nlq3828020400
https://multiurok.ru/files/urok-prezentatsiia-zoloto.html?ysclid=mqk5q1nlq3828020400
https://infourok.ru/konspekt-po-teme-rtut-2505857.html?ysclid=mqk5sbts2y271633467
https://infourok.ru/konspekt-po-teme-rtut-2505857.html?ysclid=mqk5sbts2y271633467
https://m.edsoo.ru/2bf6c2da
https://m.edsoo.ru/c852c738

116

117

O000I11IIEHNE U CUCTEMATHU3AIIUS
HU3y4EeHHOT'0 MaTepuaja 1o TemMe
"MeTtayuisr"

KonTponbHas padora no teme
"Merasmibt"

https://m.edso0.ru/85bca6ce

https://m.edsoo.ru/cb1b9b36

118

AHanu3 pe3yabTaToB KOHTPOJIBHOM
paboThI, KOPPEKIIUS ONMTHOOK

https://m.edso0.ru/59b5b445

XuMmus ¥ KU3Hb -11 yacos

119

Posib xumuu B obecrieueHun
YCTOMYHMBOTO Pa3BUTHSI YEJIOBEUECTBA.
[TonsiTHE O HAYYHBIX METOIAX
UCCIIEIOBAaHUS BELIECTB

https://m.edsoo.ru/fdf635ef

120

HayuHble npUHIUIIBEI OpraHU3aIuu
XUMHYECKOTO MPOU3BOACTBA.
[TpompInieHHbIE CTIOCO0 MOTYYESHUS
CEpPHOM KUCIIOTHI

https://m.edsoo.ru/fe533bcd

121

IIpousBoacTBO aMmmuaka

https://m.edsoo.ru/fe533bcd

122

123

[IpoMBIIITIEHHBIN OpraHUYECKUN
CHHTE3

XUMHUYECKOE 3arps3HEHUE
OKPYXKaroIIEeH CPEIBI U €TI0
MIOCJIEICTBUS

https://m.edsoo.ru/fe533bcd

https://m.edsoo.ru/3cc27266

124

125

XHUMHUA U 310pOBbE YEIIOBEKA.
JlexapcTBeHHBIE CpeICTBA

Xumud nuind. Poins xumuu B
0o0eCIIeueHNH UILEBOI O€30IMacHOCTU

https://m.edso0.ru/ba569a21

https://m.edso0.ru/75d2f5b6



https://m.edsoo.ru/85bca6ce
https://m.edsoo.ru/cb1b9b36
https://m.edsoo.ru/59b5b445
https://m.edsoo.ru/fdf635ef
https://m.edsoo.ru/fe533bcd
https://m.edsoo.ru/fe533bcd
https://m.edsoo.ru/fe533bcd
https://m.edsoo.ru/3cc27266
https://m.edsoo.ru/ba569a21
https://m.edsoo.ru/75d2f5b6

Kocmernueckue u mapdromepHbie

126 1 https://m.edsoo.ru/5cc5d12b
cpencTBa. beiToBass XuMus
XuMHS B CTPOUTENBLCTBE. BaxkHenme

127 CTPOUTENBHBIE H KOHCTPYKIIHOHHBIC 1 https://m.edsoo.ru/bef253e6
MaTepHuabl
XHUMHS B CEIBCKOM XO3SIHUCTBE.

128 Oprannyeckue ¥ MUHEPAIbHBIE 1 https://m.eds00.ru/9632d65f
ynoOpeHus

129 CHCTeluwaTmaum 1 06obuierHe 1 https://m.edsoo0.ru/b1123391
3HAHUU 10 TEME

130 [Toaroroska x EI'D. Pemenue 1 https://ege.fipi.ru/bank
3aganuit KUM
[Toaroroska x EI'D. Pemenue https://eqge.fipi.ru/bank

131 . 1
3amagnii KM
IToaroroska x EI'D. Pemenue https://eqge.fipi.ru/bank

132 . 1
3anannit KUM

133 IToaroroBka k EI'D. Pemenne 1 https://ege.fipi.ru/bank
3anannit KUM
IToaroroBka k EI'D. Pemenne https://ege.fipi.ru/bank

134 . 1
zamagnii KM
IToaroroska x EI'D. Pemrenue https://eqge.fipi.ru/bank

135 . 1
3agannii KMM

136 ITonroroska k EI'D. Pemtenne 1 https://eqe.fipi.ru/bank
3agannii KMM

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOIT'PAMME



https://m.edsoo.ru/5cc5d12b
https://m.edsoo.ru/bef253e6
https://m.edsoo.ru/9632d65f
https://m.edsoo.ru/b1123391
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank
https://ege.fipi.ru/bank

ITPOBEPSAEMBIE HA EI'D ITO XUMHWHU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJBHON
MNPOI'PAMMBI CPEJHET'O OBILIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJabTATAM OCBOEHHSA

= < v
§ OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl CpeIHero 001ero
oOpa3oBaHus
1 Brnagenue cucteMoil XUMUYECKUX 3HAHUHM, KOTOpasi BKIIOYAET:

OCHOBOIIOJIATalOIINE TMOHATUS (XUMUYECKUU DIIEMEHT, aTOM, H30TOIIbI,
DIIEKTPOHHAsT 000JI0YKa aToma, S-, p-, O-3JIeKTpOHHBIE OPOUTAM ATOMOB,
OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJia, BAJICHTHOCTD,
AIIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCJIEHMS, XUMUYECKas CBS3b (G- U T-
CBA3b, KpaTHbIE€  CBSI3M), TUOpUAM3alUsi  aTOMHBIX  opOurainei,
KpUCTAJTIMYECKasi pPEIIETKa, MOJIb, MOJISIpHAs Macca, MOJISPHBIM O0O0BEM,
MOJIIpHAasi KOHLEHTpPALMsl, pacTBOPbl (UCTHUHHBIE, AUCIEPCHBIE CUCTEMBI),
KPUCTAJIOTUAPATHI, YIJIEPOAHBIA  CKeNleT, (yHKUMOHAJIbHAS TpyMIa,
pajMKai, H30Mepbl, CTPYKTypHass (opmyna, u3oMepus (CTpyKTypHas,
1.1 reoMeTpuieckas (Iuc-, TPaHCU30MEPHs), TOMOJIOTHYCCKHI PSIJI, TOMOJIOTH,
YTJE€BOJA0PO/IbI, KUCIOPO/- U a30TCOAEpKAIINE COCIUHEHNS, OMOTOTrHYECKU
aKTHBHBIC BelIECTBAa (YIJICBOIBI, JXHUPbBI, OCJIKH), MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEOUHEHUS, KPEKHUHT,
pudOpMHUHT, THIIBI XUMUYECKHUX peaxkuui (OKHCITUTENBHO-
BOCCTaHOBUTEJBHBIE, K30~ U SHAOTEPMHUUECKHUE, PEaKIIM HOHHOT'O OOMeHa,
rOMO- U TETepOTeHHBbIE, OOpaTUMble U HEOOpaTHMBIE), PacTBOP,
AIIEKTPOJIUTHI, HEIJEKTPOJIUTBI, IEKTPOIUTHYECKAS] TUCCOLUALNS, CTENIEHb
JUCCOLIMALINN, OKUCIUTENIb, BOCCTAHOBUTENb, 3JEKTPOJU3, CKOpPOCTb

XUMHUYECKOW peaklnu, XHMHUYECKOE PABHOBECHE)

TEOPHUH U 3aKOHBI (TEOPHUST XUMUUYECKOTO CTPOCHMSI OPTaHUYECKUX BEIIECTB
A.M. bytneposa, Teopus AJIEKTPOIUTHUECKOM JIMCCOIUAIINH,
[Tepuonnueckuit 3axkoH J[.M. MenaeneeBa, 3aKoH COXpaHEHHUS MAaccChl),
1.2 3aKOHOMEPHOCTH, CHMBOJMYECKUUA S3bIK XHWMHH, MHPOBO33PEHUYECKHUE
3HAHMS, JIeKAIMe B OCHOBE MOHUMAHMUS MPUUYUHHOCTH U CUCTEMHOCTH

XUMHWYCECKUX HBHCHHﬁ, COBpPEMCHHBIC MTPCACTABIICHUA O CTPOCHUHN BCIICCTBA

Ha aTOMHOM, MOJICKYJIAPHOM H HAJAMOJICKYJIIAPHOM YPOBHIAX




MNpCACTAaBJICHUA O MCXaHN3MaX XUMHYCCKUX peaKuHﬁ, TCPMOJUHAMHNYCCKUX

1.3 U KHUHETUYECKHX 3aKOHOMEPHOCTSIX UX MPOTEKaHHs, O XHUMHYECKOM
PaBHOBECHH, TUCTIEPCHBIX CHCTEMaX
(daxkTonmornyeckue CBEACHUS O CBOWCTBaX, COCTaBe, IMOJIYYCHUU U
1.4 0€301aCHOM HCIIOJIb30BAHUY BAKHEHUIINX HEOPTAHUYCCKUX U OPraHHYECKUX
BEIIECTB B OBITY U MPAKTUIECKOHN JCATEITHHOCTH YEIOBEKA
15 o0Ipe HaydHble MPHUHIUIBI XWMHYECKOTO IIPOU3BOACTBA (HAa IpHMEpe
' HPOU3BOJCTBA CEPHOI KHCIOTHI, aMMHUaKa, METaHOJIa, epepadoTKu He(TH)
2 ChopMupoBaHHOCTH YMEHUH BBISBIISTH:
XapaKTepHbIC MPHU3HAKH W B3aWMOCBS3b M3YYCHHBIX MOHSTHH, MPUMEHSTH
2.1 COOTBETCTBYIOIIME TIOHSATHS TIPH ONHCAHUH CTPOCHUS M  CBOKCTB
HEOPraHWYECKUX U OPTaHMUYECKUX BEIIECTB U MX MPEBPAIICHUIHI
B3aMMOCBSI3b XUMUYECKHUX 3HAHUN C TOHATUSMH U TIPEJCTABICHUSIMH IPYTUX
2.2 npeIMeToB sl 0ojiee OCO3HAHHOIO MOHMMAaHHUS U OOBSCHEHUS CYIIHOCTH
MaTEepHAEHOTO SIUHCTBA MUPA
3 CchopMHPOBaHHOCTH YMEHUS HCIIONB30BATh:
HAaMMCHOBAHMS  XMMHUYECKUX COCIUHEHHHA MEXIYHApOJHOTO  COH3a
31 TEOPETHUYECKOW M TMPUKIAJTHON XMMUU W TPUBHAIbHBIC HA3BAHUS BEIECTB,
' OTHOCSIIIUXCA K M3YYCHHBIM KJaccaM OPTaHWYEeCKHX W HEOPTaHMYECKUX
COEIMHEHU I
XUMHYECKYI0 CHMBOJHUKY JJIsI COCTaBICHHUS (QOPMYT HEOPTaHUYECKUX
3.2 BEIIECTB, MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX H
CKEJIETHBIX) (POPMYJI OpraHMYECKUX BEILIECTB
4 CdopMUpPOBaHHOCTh YMEHHUSI KIIACCUPHUITUPOBATS:
41 HEOpPraHUYECKHE BEIIECTBA, CAMOCTOSATEIILHO BEIOMPATh OCHOBAHHS M KPUTEPHUU
' JUTSL KITAaCCU(UKAIINHY N3y4aeMbIX XHMHUYECKIX OOBEKTOB
42 OpPraHUYecKue BEUIECTBA, CAMOCTOSATENIBHO BHIOUPATh OCHOBAHUS M KPUTEPUU
' JUTS KITacCU(HKALIMT N3yYaeMbIX XMMHUYECKIX OOBEKTOB
N0 pPa3NMYHBIM TIpU3HAKaM (YUCITy W COCTaBYy pEarupyrolyx BEIIECTB,
4.3 TeTIOBOMY d(M(MEKTY peakiiy, N3MEHEHHIO CTEeTIeHEeH OKHMCIICHHS JJIEMEHTOB,
00paTHUMOCTH PEaKIMH, YYACTUIO KaTaIn3aTopa)
5 ChopMupoBaHHOCTE YMEHHSI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE

aTOMOB (B OCHOBHOM H BOS6Y)KI[éHHOM COCTOHHI/II/I) N MOHOB XHMMHWYCCKUX




aneMeHTOoB 1 —4 nepuonios [lepuoanueckon cucrems .M. MengeneeBa u nux
BAJICHTHBIC BO3MOXKHOCTH, HCHOJb3ys MOHATHS S-, p-, O-3JCKTpOHHBIC

opOHUTAaNIN, PHEPrETUUECKUE YPOBHU

ChopmupoBaHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOICTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMH COEAMHEHHMH IO

IIEPUOJAM U IpynIam

CdopMUpPOBaHHOCTH YMEHUS COCTABIISTh YPAaBHEHUSI XUMUYECKUX PEAKLIUN U

PACKpPBIBATH UX CYHIHOCTD!:

7.1

7.2

7.3

OKHCITUTENTbHO-BOCCTAHOBUTENFHBIX PEAKIIMA ITOCPEICTBOM COCTABICHHUS
AIIEKTPOHHOTO OajaHca 3TUX peaKIHii

yYpaBHEHUS pEaKIii pa3IMYHbIX THIIOB; TOJHBIEC H COKpPAIEHHBIC YpaBHEHHS
peaknuii HOHHOTO OOMEHa, YUUTHIBas YCJIOBHS, MIPU KOTOPBIX 3TH PEaKIHU
UIYT A0 KOHIA

peakuuii THUApPONM3a, peaKnuid KOMIUIEKCOOOpa3oBaHMs (HAa TpHMeEpe

T'HAPOKCOKOMINICKCOB IIMHKA U aJIIOMI/IHI/ISI)

8.1

CdopMUpOBaHHOCTH YMEHUS TIOTBEPKIATH:

HAa KOHKPETHBIX TpUMepax XapakTep 3aBHCHUMOCTH  PEaKIIMOHHOM
CIOCOOHOCTH OPTAaHUYECKHUX COSAMHEHHU OT KPATHOCTU M TUTIA KOBAJIGHTHOM
CBSI3U (O- W T-CBSI3M), B3aMMHOIO BIIMSIHUSI aTOMOB WU TPYNIl aTOMOB B
MOJIEKYJIaX, a TAaKKe OT 0COOCHHOCTEH peain3aluy pa3IndHbIX MEXaHU3MOB

MPOTEKAHUS pEaKIU

8.2

10

XapaKTCPHBIC XUMHUYCCKUEC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIIMMHA

DKCIIEPUMEHTAMU U 3aIUCSIMU YPABHEHU XMMHUYECKUX pPEeaKUi

CdopMUPOBaHHOCT, YMEHHS XapaKTepU30BaTh COCTaB U BaKHEHUIIIHE
CBOMCTBa BEIIECTB, MPUHAIEKAIINX K ONMPEACIEHHBIM KJIaccaM U TPYIIaM
coeMHEHUN  (MPOCThIE  BEIIECTBA, OKCHJABI, TUIPOKCUIBI,  COJIH,
YTJIEBOJIOPOIBI, MPOCThIE 3PUPHI, COUPTHL, (HEHOJBI, albIETHAbl, KETOHHI,
KapOOHOBBIE KHUCJIOTHI, CJIOXKHBIE JQUPBI, KUPBI, YIJIEBOJbI, AaMUHBI,

AMUHOKUCJIOTHI, OCJIKN)

ChopMupoBaHHOCTb yMEHHS TPOBOJUTH pacu€Thl MO XUMHUYECKHM
dopmynaM ¥ ypaBHEHHMSIM XUMHYECKHX pEAaKIUHA C HCHOJIb30BaHHEM

(bU3NIECKUX BEIUYHH:



10.1

10.2

Macchl (00b€Ma, KOJTUYECTBA BEIIECTBA) MPOJAYKTA PEAKIUHU, €CIU OJHO U3
MCXOAHBIX BEUIECTB JIAHO B BUJIE PACTBOPA C ONPEAEIEHHON MACCOBOM JOJIEHN

PacTBOPEHHOTO BEILIECTBA WIIA JJAHO B U30BITKE (MMEET IPUMECH )

MaccoBOM WM 00BEMHOMN JTOJIM, BBIX0/1a MPOAYKTA PEAKITUN

10.3
10.4

TeII0BOro A (exra peakiuii

00BEMHBIX OTHOIIEHUN ra30B

10.5

M0 HAXOXJCHUIO XUMHUUECKON (hOpMYIIbI BEIIECTBA

11

Brnanenue cuctemol 3HaHMM O METOJAX HAYYHOIO TO3HAHUS SBIICHUN
MPUPOBI, UCTIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaX U YMEHUE MPUMEHATH 3TH
3HAHUS TPH SKCIICPUMEHTAITHFHOM HCCIICIOBAHUH BEIIECTB U JUTISI OOBSCHEHUS
XUMHUYECKUX SIBJICHHH, HMEIOIMX MECTO B TNPUPOAE, IPAKTUUECKOUN

JIEATEIIbHOCTH Y€JI0BEKAa U B MIOBCEIHEBHOM KU3HU

12

13

14

ChopmMupoBaHHOCTh YMEHUS IPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O COCTABE U
CBOMCTBAaxX BEWIECTB Ui  JKCIEPUMEHTAJIBHOW  IMPOBEPKH  THUIIOTE3
OTHOCUTENIBHO 3aKOHOMEPHOCTEH IMPOTEKAaHUS XWMHUYECKHX pEakuuid |
NPOrHO3MPOBAaHUS  BO3MOXKHOCTEM  MX  OCYIIECTBJICHHS;  CHUCTEMHBIE
XUMHUYECKUE 3HAHUS [ OOBSICHEHUS W TPOTHO3UMPOBAHUS SIBJICHUU,
UMEIOIIMX €CTECTBEHHOHAYYHYIO TMpPHUPOAY; [UIsl TPUHATUS TPaMOTHBIX

penieHuit mpobieM B CUTYyalUsIX, CBI3AaHHBIX C XUMHUEH

ChopmMupoBaHHOCTH YMEHHUS IUIAHUPOBATH W TPOBOJAUTH XUMHUUYECKUN
OKCMEPUMEHT (TIOJyYeHWEe ¢ M3YYCHHE CBOWCTB HEOPTaHUYECKUX W
OpraHUYECKHX BEIICCTB, KAYSCCTBEHHBIC PEAKITUH YTIICBOJIOPOIOB Pa3TUIHBIX
KJIACCOB M KHCJIOPOJCOACPKAIIMX OPTraHWYCCKUX BEIICCTB, pEIICHUC
DKCMIEPUMEHTAIBHBIX ~ 33Jlad 10 PAClO3HABAaHUIO HEOPTaHMYCCKHX M
OpraHWYECKHUX BEIIECTB) C COOJIIOICHUEM MPABUI 0€30MMaCHOTO OOPAIICHHUS C
BEIICCTBAMU U J1a0OPATOPHBIM 000pYyIOBaHUEM; (OPMYIHPOBATH IIEITH
UCCIICIOBAHUS; TPEJACTABIATH B  pa3indyHOW  QopMe  Pe3yJIbTaThl

OKCIICPUMCEHTA, aHAJIM3UPOBATh U OICHUBATH UX JOCTOBCPHOCTH

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIATH II€JICHANPABICHHBIA TTOMCK
XMMUYECKON MH(OpMaIny B pa3NUYHbIX WCTOYHUKAX (Hay4dHas W y4deOHO-
Hay4Hasl JHUTEpaTypa, CpeAcTBa MaccoBoil mH(popmauuu, cetb MHTEpHET U
Npyrue), KPUTHYECKH  aHAIU3UPOBaTh  XUMHYECKYI0  HH(pOpMAIHIO,
nepepadaThIBaTh €€ M UCIIOIB30BaTh B COOTBETCTBUH C TIOCTABICHHOMN Y4eOHOM

3agaden
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ChopMupoBaHHOCTH YMEHUSI MPOTHO3UPOBATh, aHAIIM3UPOBATH U OLICHUBATH
uHMOpPMALIMIO C TO3UIMI 3KOJOTUYECKON O€30MacHOCTH MOCIEACTBUI
OBITOBOM M TPOU3BOJICTBEHHOM JESITEIBbHOCTU YEJIOBEKA, CBA3AHHOM C
nepepabOTKON BEIIECTB; CPOPMUPOBAHHOCTh YMEHHM OCO3HABAaTh OMACHOCTb
BO3/ICHCTBUSA Ha KUBbBIE OPTaHU3MbI ONPECIIEHHBIX BEIIECTB, IOHUMAsi CMBICT
MOKa3aTeNsl MPENEIbHOM JIONMYCTUMOW KOHLEHTPAllMM, W TMOSCHATH Ha
npUMepax CHocoObl YMEHBIICHUS M TMPEJOTBPALICHUS UX BPEIHOTO

BO3/ICHCTBHS Ha OpraHMU3M YCJIOBCKA

HEPEYEHD JIEMEHTOB COAEPXAHUA, ITPOBEPAEMBIX HA EI'D 11O

XUMHNHN

Kon
1

IIpoBepsieMbIid 3JIEMEHT COJIEPKAHUA

TeopeTI/IquKHe OCHOBBI XMMHHU

1.1

1.2

1.3

Crpoenne BemectBa. (CoBpeMeHHass MOJEIb CTPOCHHUS AaTOMa.
Pacripenenenue  3JIEKTPOHOB MO  HHEPreTUYECKUM  YPOBHSM.
Knaccudukanuss xumMudeckux 31eMeHTOB. OCOOEHHOCTH CTPOEHUs
SHEPreTUYECKUX YPOBHEH aToMoB (S-, P-, d-aiieMenToB). OCHOBHOE U
BO30YKIEHHOE COCTOSIHUSL aTOMOB. OJEKTPOHHAs KOHQUTyparus

aToma. BaneHTHbIE 3JIEKTPOHBI

[Tepuonuueckas cucrema xumudeckux 3neMeHToB .M. Mennaeneena.
@uznueckuit cmbica [lepmoanueckoro 3axkona J[.M. Menneneesa.
[TprunHBl U 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB JJIEMEHTOB M HX
COEMHEHUH MO MEePHUOJIaM U rpynnaM. 3aKOHOMEPHOCTH B UBMEHEHUU
CBOWCTB MPOCTBIX BEIIECTB, BOJAOPOIHBIX COCIWHEHUMN, BBICHINX

OKCHIOB U THAPOKCHUIOB

BaneHnTHOCTB. Di1eKTpOoOTpULIATENBHOCTh. CTENEHb OKUCIIEHUS

1.4

1.5

Bunpl xumuueckoi cBsi3u (KOBaJeHTHAasl, MOHHAs, MeTajlInyecKas,
BOJOPOJIHAs) U MeXaHU3Mbl e€ oOpa3oBaHUs. MeXMOJIEKYIspHbIE
B3aUMOJICHCTBHs. BeliecTBa MOJIEKYJISIPHOIO M HEMOJIECKYJISIPHOTO
CTpOeHHUsI. TUIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA

BEILIECTB OT TUIA KPUCTAIINYECKON PEIIETKN
Xumuueckas peakius. Krmaccupukamuss XMMHUYECKHX peakuuid B

HEOPraHUYECKOM U OPraHMYeCKON XMMHH. 3aKOH COXPAHEHHSI MacCChl

BEILIESCTB




1.6

CkopocTb peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

TeroBbie >PdeKThl XUMHUECKHX peakuuid. TepMOoXuMUYEecKue

1.7
ypaBHEHUS
OOpatumple  peakuuu. XHUMHYecKoe paBHOBecue. DakrTopsl,
1.8 BIIMSAIONINE HA COCTOSHME XUMHYECKOro paBHoBecus. [IpmHmun Jle
[ITarenbe
OnexTponauTnieckas guccouuanusi. CUIbHbIE U c1a0ble 31EKTPOIUTHI.
1.9 Cpena BOAHBIX PACTBOPOB BEILLIECTB: KUCasi, HEUTpaJibHas, IIEJIOYHAs.
Crenenn aucconuanuu. Peakiimy HOHHOTO 0OMeHa
110 I'maponus conen. MoHHOE mnpousBeneHue BoAbl. BomopoaHblii
' nokazarens (pH) pactBopa
CriocoObl BbIpaX€HUSI KOHLEHTPALIMU PAaCTBOPOB: MAaccoBasi 0
111 PacTBOPEHHOTO BEIIECTBA, MOJISApHAst KOHIEHTpalus. Hacklmennsie u
HEHACBIILIEHHbIE PACTBOPbI, pACTBOPUMOCTh. KpHucTamioruapatsl
112 OKuCIUTENbHO-BOCCTAHOBUTEINbHBIE peakiuu. [loBeieHre BelIecTB B
' cpenax ¢ pa3HbIM 3HaueHHeM PH. MeTo bl 251eKTpoHHOTO OanaHca
1.13 DNEKTpOaN3 pacCTBOPOB U PACILIIaBOB COJIEH
2 OCHOBBI HEOPraHUYECKON XUMUU
21 Knaccudukanus Heopranuueckux coeauHeHuil. HomeHknatypa
' HEOpPraHMYECKUX BEIECTB
XUMUYECKHUE CBOMCTBAa BaKHEHIIMX METAIJIOB (HAaTpHi, Kalui,
2.2 KalblU{, MarHuil, aJlOMUHUH, IIUHK, XpOM, JK€Jle30, Melb) U HX
coenuHeHui. OO1Me crnocoObl MOJYYeHHUS METAJIIOB
XHWMHUYECKUE CBOMCTBA BaKHEWILIMX HEMETAJJIOB (TajOT€HOB, CEpHI,
2.3 a3orta, ¢ocdopa, yriaepoaa u KpeMHHS) U UX COCTUHEHHUH (OKCHJIOB,
KHCIIOPOICOAEPKAIIMX KHCIIOT, BOJOPOIHBIX COEMHEHNN)
24 ['eneTnueckas CBsI3b HEOPraHMYECKUX BEIECTB, MPUHAICKAIUX K
' pa3IUYHbBIM KJlaccam
95 Wnentudukanus HeopraHudeckux coenHeHni. KauecTBeHHbIE
" peakuuy Ha HEOPraHWYCCKHE BEIECTBA U HOHBI
3 OCHOBBI OPraHUYIECKON XUMHU
31 OCHOBHBIE ITOJI0KEHHS TEOPUU XMMUYECKOTO0 CTPOCHUSI OPTraHUYECKUX

coequHennit A.M. BbytiepoBa. YriepoaHblil CKeJIET OpraHUuYeCKOn




3.2

3.3

MOJIEKYJTbI. KpaTHOCTh XMMUYECKOM CBSI3H. S- M P-CBsI3U. SP3-, SP2-, Sp-
rudpuan3anuu opourtanseil aToMoB yriaepojia. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT XHWMHYECKOTO CTPOCHHUS MOJeKkyld. [‘omomorm.

I'omonornueckunt psa. Mzomepus u n3oMepol

[lonsitne o pyHkumoHanbHOW Tpymme. OpHeHTaunOHHBIE PPEKTHI

3aMECTUTEIEN

[IpencraBnenne o0  KiIaccU(UKAIMM  OPraHMYECKHX  BEIIECTB.
Homenknatypa oOpraHuyeckux COEIWHEHUH (cucTemMaTtuyeckas) u
TPUBHAIbHBIC HA3BaHUS BaXXHEHIIMX TIpEICTaBUTENICH KJIaccoOB

OpraHn4YCCKUX BCIICCTB

3.4

3.5

3.6

CBoOogHOpaIMKaIBHBIN U MOHHBIA MEXaHU3MBbI peakiuu. [loHstue o
Hykieodpune u snekrpoduie. IlpaBmno MapkoBaukosa. IlpaBuiio

3ariieBa

Asnkanpl. XWMHYECKHE CBOMCTBAa aJKaHOB: TaJOTCHHPOBAHUE,
JETUIPUPOBAHUE, TEPMHUUYECKOE pasyioxeHue, KPEKUHT,
n3omepusanus, ropenue. llomyuenne ankanoB. [lukimoankaHsl.
Cnenudurka CBOMCTB IHMKIOAIKAHOB C MalbIM pa3MepoM IMKIIA.

PeaKIII/II/I MNPUCOCIUHCHUA U paJUKAJIbHOI'O 3aMCIICHUA

AsnkeHbl. XHMMHYECKHE CBOMCTBA: pEAKIMH  TPUCOCTUHCHUS
(rasioreHupoBaHUE, TUJIPUPOBAHHE, TUJIPOTrajIOr€HUPOBAHHUE,
TUpaTanus), TOpPEHMUS, OKUCIIEHUS " MOJIUMEPHU3ALINH.

[TpombIniieHHBIE U Ja00OpPaTOPHBIE CIIOCOOBI MOIYYCHHSI ATKEHOB

3.7

AsnkagueHbl. XHMMHUYECKHME  CBOMCTBAa  aJKaJMEHOB:  PEaKUUU
MpUcCOeANHEHUsT (TUIPUPOBAHUE, TaAIOTCHUPOBAHUE), TOPECHHUS U

MMOJIMMCPU3 AN, HonyquHe aJIKaIUCHOB

3.8

3.9

AnkuHbl. XMMHUYECKME CBOMCTBA: pEAKIUMU MPUCOCTUHEHUS
(rajoreHupoBaHue, TUIPUPOBAHNUE, ruapartanus,
TUIPOrajoreHUPOBaHUE) KaK CIIOCO0 MOTYYEHUS TOJIUMEPOB U IPYTUX
MIOJIE3HBIX NPOAYKTOB. Peakunu 3aMenienus. I'opeHue aneTuieHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYpPHOrO IUIAMEHU JII CBAPKU U PE3KHU

MeTajuloB. [IpuMeHeHne anerunena
Apenbl. XUMHUYECKHE CBOICTBAa OEH301a: PeaKIUU IEKTPOPUIHHOTO
3aMEIEHusl, NPHUCOEAUHEHUs (TUIPUPOBAHUE, TAJIOTE€HUPOBAHUE).

Peakuust ropenus. OCOOEHHOCTM XUMHYECKHMX CBOMCTB TOJIyoOJIa.




3.10

3.11

[Tonyyenne Oenzona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB CTHPOJIA.
[Tonmumepuzauusa ctupona. CrnocoObl MOJNy4YeHHs] U NPUMEHEHUE

APOMATUYCCKUX YIJIICBOAOPOI0B

Crouptel.  IlpenenbHble  OfHOATOMHBIE — CHHUPTBHL.  XHUMUYECKHUE
CBOICTBa: B3aMMOJEHCTBUE C HATPUEM KaK CIOCOO YCTaHOBJIEHHS
HaJIW4YUs TUAPOKCOTPYMIBL, € TaJOr€HOBOJOPOAAMHM KaK CIoco0
MOJIYyYEHHUSI ~ PACTBOPUTENIEH, BHYTPH- U  MEXMOJEKYJsSIpHas
nerugaparauus. Peakuus ropenus. llomyueHue sTaHona: peaxkuus
OpO’KEHMsI TIIOKO3bl, THUApaTalus >3TUJICHA. OTWICHIIUKOIb U

TIIMIOCPHH KaK IPCACTABUTCIIN IMPCACIIbHBIX MHOTOATOMHEBIX CITMPTOB

@denon. XuMuyeckue cBoWcTBa (QeHona (peakiuu ¢ HaTpueM,

THAPOKCUAOM HaTpusi, OpoMom). [lonydenue peHomna

3.12

Anpnerunpl. XUMHYECKHE CBOMCTBA MPEAEIBHBIX —aAlbIETUIOB:
TUAPUPOBAHUEC; KAUECTBEHHBIE PEAKIIMU HAa KapOOHWIBHYIO TPYIITY
(peakius «cepeOpsSHOTO 3epKajia», B3aUMOACHCTBUE C THAPOKCHIOM
menu (I1). [Tonyuenue npeaenbHBIX aabJerHI0B: OKUCICHUE CITUPTOB,
TUJpaTalus aleTwieHa. AIETOH KaK TpeJCTaBUTENb KETOHOB.

Oco0eHHOCTH peaKIiy OKUCIICHUS alleTOHA

3.13

3.14

3.15

KapOoHoBble  KuCHOTB. XHMMHYECKHE CBOWCTBAa  IpeIeibHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHUUYECKHX
CBOMCTB  MypaBbMHOM  KuCHOTBL.  [lomydyenume  mpenenpHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCJIEHUE aJKaHOB, aJKEHOB,
MIEPBUYHBIX CIMPTOB, aJbJETMAOB. DBrpicmne mnpenenapHble U

HeTpeenbHbIe KAPOOHOBBIE KUCIOTHI

Crnosxublie 3¢upsl U xupbl. CrIOCOOBI MOTYyUEHUST CIOKHBIX (PUPOB.
ObpatumocTs peakiuu stepuduxamuu. [IpuMeHeHne CIOXKHBIX
5¢UPOB B MUILEBON U Map(roMepHON MPOMBIIUIEHHOCTH. JKHUPHI Kak
CIIOKHBIE d3(UPBl TIIHMLIEPUHA W BBICIIUX KapOOHOBBIX KHCIOT.
XuMHUYECKHEe CBOMCTBA )KUPOB: TUAPUPOBAHUE, OKHCIeHHE. [ uapomnus,
WIH OMBUICHHE, JKUPOB KakK CIIOCOO MPOMBINUICHHOTO MOMyYeHUS
COJie BBICIIUX KapOOHOBBIX KHCIOT. MBITA Kak COJM BBICIINX

KapOOHOBBIX KHCIIOT
XWMHYECKHAE CBOMCTBA IIFOKO3bI: PEAKLIIUM C YYACTUEM CIIUPTOBBIX U
IBJIETUIHOM TPYyNIl U MOJIOYHOKHCIOe Opoxenue. IlpumeHeHue

TJIFOKO3BhI, ee 3HAa4YCHUC B KHU3HCACATCIIBHOCTHU opraHmn3ma.




Jucaxapunpl:  caxapo3a, MaibTo3a. BoccraHaBimuBarImue U
HEBOCCTaHABJIMBAIOUIME JAMcCaxapuabl. [uaponus  aucaxapuaos.
[lonucaxapuapl: Kpaxmai, TriaMKoreH. CTpoeHHe MaKpOMOJIEKYII
Kpaxmalia, IIIMKOT€Ha 1 EeJUTI0103bl. PU3ndyecKre CBOWCTBA Kpaxmalia
U LeUIono3bl. XHMMHMYECKHME CBOMCTBA Kpaxmaya: TUIPOJIN3,
KauyecTBEHHAas peakuus ¢ HOAOM. XUMHUYECKHE CBOMCTBA LIEJUTFOJIO3bI:
TUAPONN3, MonydyeHue HPupoB  nemwntono3sl.  [lonstue 00

HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEINK)

3.16

3.17

AMyHBI. AMMHBI KaK OPraHMYECKHE OCHOBAHUS: PEAaKLUU C BOJOW,
KUCJIOTaMH, peaklus TOpeHHs. AHWIMH Kak NpPEACTaBUTEIb
apOMaTUYECKUX  aMUHOB. XMUMHYECKHME CBOMCTBAa  aAHWJIMHA!
B3aUMOJICHICTBUE C KHCJIOTaMH, OpOMHOW BOJOW, OKHCIICHHE.
[Tonyyenne aMMHOB alKWJIMPOBAaHUEM aMMHAaKa U BOCCTAHOBJIEHUEM
HUTPOINPOU3BOIHBIX YTIIEBOJIOPOAOB

AMUHOKUCIOTHI #  Oenku. AMHMHOKHCIOTHI Kak amdoTrepHbie
opranuueckue coenHeHusi. OCHOBHbIE aMHUHOKHCIIOTHI, 00pa3yroniue
Oenku. XWUMHUYECKHE CBOMCTBAa OENKOB: THAPONIN3, JeHATypaIus,

KauecTBEHHBIE (IBETHHIE) PEAKIIUU HA OEIKH

3.18

CtpoeHue u CTPyKTypa MOJMMEpPOB. 3aBUCHUMOCTb CBOICTB
MOJINMEPOB OT CTPOCHHsI MOJeKys. OCHOBHBIE CIIOCOOBI MOTyUYEHUS
BBICOKOMOJIEKYJISIDHBIX COEUMHEHUN: peakluuy MOJIUMEPHU3aAUUd U

nonukoHaeHcauu. Kinaccudukaiuys BoIOKoOH

3.19

3.20

Nnentudukanms opranndeckux coeAnHeHui. Pemenne

OKCIICPUMCHTAJIBHBIX 3a1a4 Ha paCIIO3HABAHHUEC OPTaHNYCCKHUX BCIICCTB

I'eneTnueckast CBA3b MEXY KIaCCaMU OPTaHUYECKUX COCIMHEHUN

4.1

XUMUS U )KU3Hb

Xumusi B TOBCEAHEBHOM xu3HU. llpaBmna Oe3omacHoi paboOTHI ¢
€IKAMH, TOPHOYMMU U TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMHU

OBITOBOUN XUMUU

4.2

XUMUs ¥ 300pOBbe. XUMHS B METUIIMHE. XUMHUS U CEIIbCKOE XO3SIMCTBO.
XuMHUs B NPOMBILUICHHOCTH. XUMHSI U DHEPreTHKA: MPUPOAHBIN U
MOMYTHBIN He(TIHOM rasbl, KX COCTAB U UCTIONb30BaHue. CocTaB HEDTH

u e€ nepepalboTka (MIPUPOIHBIE UCTOYHUKH YTIIEBOJOPOIOB)




XUMUS 1 3KOJIOTUA. XUMUYECKOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI U
43 ero nociencteus. Oxpana rugpocdepsl, TOUBBI, aTMOChEPHI, PIOPHI
u (dayHbl OT XUMHUYECKOro 3arpsisHeHus. lIpobGrema oTX0A0B M

IMOOOYHEIX MMPOAYKTOB. AJ'IBTepHaTI/IBHI)IC HCTOYHUKH SHCPTHUU

OOmue mpeAcTaBICHUS O MPOMBIIUICHHBIX CHOCO0aX MOTy4YeHUs
XUMUYECKHX BEIIeCTB (Ha MpUMEpe MPOU3BOACTBA aMMHAKa, CEPHOI
4.4 kucnotel). UépHas u nBetHass metauryprus. CTEKIO W CHIIMKATHAs
MPOMBIIIIEHHOCTh. [IpoMbInuienHass opranwdeckas xumus. ChIpbE

JIIsL OpFaHHqGCKOﬁ IMPOMBIIIIJICHHOCTH

5 Tunel pacYETHBIX 33124

Pacuétsl Macchel BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY
5.1 KkommuecTBY BeliecTBa, Macce WM 00BEMY OJJHOTO M3 YIaCTBYIOLIUX B

pEaKIUH BEIIECTB

5.2 Pacuérel TeruioBoro ¢ dexra peakuuu
5.3 Pacuérbl 00bEMHBIX OTHOLIEHUH ra30B MPU XUMHUYECKUX PEAKIUAX
5.4 Pacuérel Mmaccel (00bEMa, KOJIMYECTBA BELIECTBA) POTYKTOB
" peaKIHH, eCIIH OHO U3 BEIIECTB JAHO B M3OBITKE (MMEET PHMECH)
55 Pacuéter maccoBoi nim 00ObEMHOMN JTOJIM BBIXO/A MPOAYKTA

pEaKIuu OT TEOPETUIECKH BO3MOKHOTO
Pacuétsl Maccel (00bEMa, KOMUECTBA BEIIECTBA) MPOTYKTA
5.6  peakuuu, eciiv OJHO M3 BELIECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHOM

MAacCCOBOM J10JIEM paCTBOPEHHOI'O BEILIECTBA

PacuéThl ¢ Mcronp30BaHUEM ITOHSATHIA «MaccoBas JOJII»,

5.7
«MOJISIPHASI KOHIIGHTPAIUS, «PAaCTBOPHUMOCTDY

Haxoxaenune MoaeKyIsipHOil (popMyJibl OPraHMYECKOT0 BELIECTBA
5.8 Mo ero MIOTHOCTH ¥ MAaCCOBBIM JIOJSM 3JIEMEHTOB, BXOJAIIMX B €T0

COCTaB, WJIH 110 IPOAYKTaM CropaHuAa

YYEBHO-METOJIWYECKOE OBECITIEYEHUE OBPA30BATEJBHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI VIS VUEHUKA

* Xumus; 10 knace. yrinyosnennoe ooyuenue Epemun B.B., Ky3smenko H.E., Tepenun
B.M. u gp.; mom pemakumert Jlyamna B.B. OOmecTtBo ¢ orpaHu4eHHOM
oTBeTCTBEHHOCThIO  «IPO®A»;  AxumonepHoe ooOmectBo  «M3maTenbcTBO




«IIpocBemenue»
» Xumus; 11 knacc. yrinyoneraHoe ooydenue Epemun B.B., Ky3smenko H.E., JIpo3nos
AA., u gap., mox pemaknuer Jlynmra B.B. OOmectBo ¢ oOrpaHM4eHHOM
oTBeTCTBEHHOCThIO  «JIPODA»;  Axkumonepnoe obmectBo  «M3marenbcTBo
«ITpocBemienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA
Xumus (yrayoneHHbIH ypoBeHb). Peanuzarus tpedoBannii @I'OC cpennero obiero

oOpa3zoBaHusi : MeTOAMYECKOoe TMocobue il yuurens / ;  Hayu.
pen. H. B. CBupunenkona ; nox pea. A.A. Kasepunoit. — M. : ®I'BHY «MuHCcTUTYT
CTpaTeTuH pa3BUTUs 00pa3oBaHus», 2023. — 100 c.: un

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETHU
UHTEPHET

denepanbubiil mopran «Poccuiickoe odpazoBanne WwWw.edu.ru

Enunas komnexuust mudpoBeIX 00pa3oBaTEIbHBIX PECYPCOB ANlpec caiTa:
http://school-collection.edu.ru

OTkpeIThii Komutek: XuMmusaCollege.ru — MHTepHET-TIPOCKT JIsl TUCTAHIIMOHHOMN
nonrotoBku k cnade EI'D. Anpec caiita: http://college.ru/himiya/

[Topran ¢pyHIaMeHTaTHLHOTO XUMUYECKOT0 00pa3oBanus Poccuu.

Anpec caiira: http://www.chemnet.ru

I"azera "Xumus" nzmparenbpckoro qoma 1-ro centsops. Cait " uay Ha ypok Xumun'.
Marepuaisl k ypoky. Anpec caiira: http://him.1september.ru

XuMus JUisl BCeX: MIUTFOCTPUPOBAHHBIE MAaTEPHUAIIBI 110 OO, OpraHu4ecKou u
HeopraHuveckoi xuMuu. Anpec caiira: http://school-sector.relarn.ru/nsm/

Kypnan "Xumus u XKuzab - XX Bex". Anpec caiita: http://www.hij.ru

Mup xumuu. Ha caiite: kpaTkuil Kypc XuMu#, Ouorpapuu XuMHUKOB, CTaThH,
BEIIIECTBA, OMBITHI, My3ei. O0JacTH XUMHUU: OpraHUYecKas, aHaTUTHIECKasl,
IKOXHMMHUS, HeTEXUMHUSI, TePMOXUMUS. Afpec caiTa: http://chemistry.narod.ru
Buptyanbnas Xumudeckas [lIkona Anpec caiira: http://him-school.ru

Yuurens. [Ipo. https://uchitel.pro/

Pemry EI'D. O6pa3oBaTenbHbIM MOPTaI 17151 TOATOTOBKH K DK3aMEHaM
https://ege.sdamgia.ru/



http://him-school.ru/
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