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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywamuxcs 10-11  kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHU O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUU C  OCHOBOIOJIArarOIIMMHU
nosnioxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil o
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTaBICHUS O IIeNIAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyaromuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpME E€IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriyOI€HHOTO U3YUEHUS XUMUH:



e YCTaHABIMBAE€T HWHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesneseHue M CTPYKTYpPHMpPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero 0o0pa3oBaHHS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH IPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJICHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOIIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYCHUU TNPEeIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOyYEeHHUS Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIYOJEHHOrO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHMs B paMKaxX M3yYEHUsS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpodecCHOHATbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN MPoduih
oOy4eHMsl, B TOM YKCJIE C IEPCIEKTUBOM MOCIEIYIONIET0 MOJIYYeHUs] XMMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPpaMMBI  CpeAaHEro oOmero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, HWMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEp>KaHUS 3TUX KypcOB B MPOrpaMMme MO XUMHUU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM [O0Jy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera oOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUA O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUYECKOU KUHETUKU
U TepMoauHamMuku. W3ydeHnme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllIeHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHsAeTcs  (HOpMUpOBaHMEM  TIPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckod XMMUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOJIEHHOTO YPOBHS M3YUYEHHUS JIJISl KJIACCOB ONpPENeIEHHOTO poduis (TiIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMHUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUe OYyIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpelMeTa B JaHHOM Cllyyae akLeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUI B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIipHAs Teopusi (MOJEKYJspHasi Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



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

B TO Xe BpemMs B cCoAEpKaHWM TMpEIAMETa ISl KIAacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIINNA yAETbHBIA Bec OyJeT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpeAocCTaBiseTCS  BO3MOXKHOCTh g Ooliee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHl U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B muranme ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYYHBIX METOJIOB MTO3HAHHUS U OIbITa MPAKTUYECKOTO MIPUMEHEHUST HAYIHBIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETAMU, BXOISAIIMMH B COCTaB
npeaMeTHbIX obnacteld «EcTecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMmartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEPATYpA».

[Ipn u3ydenun ydyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Xe, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBJSIETCS (DOPMUPOBAHHE OCHOB
HAayKHM XUMHUHM Kak oO0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. PemieHue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMpeAMeTa TMperoiaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (opMupOBaHUE TMPEICTABICHUN: O MaTEepUaIbLHOM E€IMHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUU MPUPO/IBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOoOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTU, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUaIOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0ecreYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJOTUUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

e OCBOCHHME CHUCTEMbl 3HAHHUM, JIEKAINMX B OCHOBE XUMHYECKOH
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIPHOM, O  TEPMOJMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIIEACTBUM
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoM
BEIIICCTB;

yIIyOJICHHe  TPEJCTaBJICHWM O  HAyyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHUS YMEHUH OPHEHTHPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEITIHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYyHKUMNA LEIOCTHOM CHCTEMbl CPEIHEro oOHIero o0pa3oBaHUs IMPU HU3YyYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LEeNU U 331a4H, KakK:

BOCIUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (POPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAaMOKOHTpPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
0011IeueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX UHTEPECOB, HHTEIIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(dheCCHOHATBHON U OOLIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMHpoBaHNEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIEeITESIbHOCTH.

OO611ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUS XUMHUH Ha yTriyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe 0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUSA O CTPYKTYpE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenerHass. M3omepus. Buabl wW30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KiIacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonanabHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha UX
OCHOBE, OIbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOyIJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01Ias GopMyia, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3alnsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHNUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IUKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMydyeHus u
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
rudpuan3anysl aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOoJuMepu3aund U okucieHus. [IpaBmio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpuau3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUWM  NPHUCOCAUHEHUsS,  JIHUMEpHU3aLUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUs B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIOMIEM JEHCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoObl OTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKH), PUDOPMHUHT, THPOIIHU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIYy, HUTPOrPyNIy, MHUAHOTPYMIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue (GU3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICMCTBUE alETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJY4YEHUE HDTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psua, oOmas ¢opMmyna, H30Mepus,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMHU U  HEOPraHUYEeCKUMHM  KHUCIIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pPEAKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KayeCTBEHHAs peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opranu3Mm dYenoBeka. CrmocoObl TOJMyYeHHS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB (enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, muzoMepuss U HOMEHKJIaTypa. DPuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJETHUIbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCTOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKAMM, PEaKUUH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCJIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAs, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHUE B mpuponae. POoTOCHUHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCTIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHHE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIMIME U HEBOCCTAaHABIMBAOIINE AUcaxapuabl. I 'napoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEJUTIOJI03bl. XUMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pEaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJyYeHHe 3PHUpPoB Leoa03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IUYHBIX CIIMPTOB B BOJE, B3aNMOJECHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), KAaueCTBEHHbIE pPEaKUMU Ha albJeruibl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tunapokcugom meau(ll), Bzaumoneincreue
KpaxMaJjia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYeCcKue MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¢ apoMaTHUYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyn, oomas (opmyna, U30MepHs, HOMEHKIATypa U (PU3NYECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNI aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3nuecKkue CBOWCTBA AMHUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHUs BEIIECTB W HMX IPEBPAILCHUM:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaius OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelieHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COETMHEHUSD) U «Pacrno3HaBanue
OpPTaHUYECKUX COCTUHEHUI.

BricokoMoJIeKy/JIApHBIE COeINHEHHS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Matepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIPOMUIICH,
MNOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE C Oo0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJsipHOM (OpMysbl OpraHMYECKOTO COCAMHEHHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMyIibl
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MEeXIpeIMETHBIX CBA3EH NPHU M3YUYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siep. XUMUYECKU 351eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamms XuMrUiecKiux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEpUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4YecKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IuHa CBs3U. [10osIpHOCTD, HATIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BonoponHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MOJNEKYJIApPHOTO UM HEMOJIEKYJISAPHOTO  CTPOECHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH U OpraHUYeCcKOM
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiuu. KaTanus u kaTaan3aTopsl.

O6paTuMble 1 He0OpaTUMBIE peaklni. XUMHUecKoe paBHoBecre. KoHncranTta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST U BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IMPEBpaIlCHUI:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieTieHUue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIMU M TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAJIOB (Ha MpUMEpPE KUCIOpOAa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTaHOBUTENbHbIE CBOWcCTBAa. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B MpUpoie, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKHE CBOMCTBA. [ amoreHoBoAopobl. BaxkHeue KUCIOPOACOACpIKAIIUE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIUICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3znyeckrue U XMMHUYECKUE CBOMCTBA M NPUMEHEHUE KHCIOpOAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMenenue a3ora
Y €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIIH.
®duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenHas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroisb, aacopOuus. dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVMHEHN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeneHue kpeMHus U ero coeAnHeHuil. CTeKII0, ero NoJay4yeHne, BUbl CTEKIIA.

[Tonoxenne meTtamioB B [leprnoanveckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTaioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetamwioB.  OOImue  crnocoObl
MOJIy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX dieMeHToB. Hartpuil u kanuii: mnonyyeHue, GQU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

OO6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajnpluil: MoJlyueHue, (u3nYecKue u
XUMHUYECKHUE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COCIUHEHUMU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



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

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUECKUX JIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nueckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

®du3nyeckrue U XMMUYECKHE CBOMCTBA jKeJe3a U e€ro coeluHeHuil. OKCHbI,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momydyeHue, (U3MUECKUE U XHUMHUYECKHE CBOMCTBAa. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/IA IUHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe OOpaslloB HEMETAJJIOB, FOpeHHe cephl, gocdopa, xkene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIETI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
YW KAaTHOHbl METAaJJIOB, B3aUMOJECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX HOATPYIID.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIHUITBI OpraHU3alMi XUMHYECKOr0 TPOU3BOACTBA. I[poMBIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMbIliieHHbIE CIIOCOOBI MOJYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Poub xumun B 0O6ecrieyeHH HEPreTHIeCKor Oe30MacHOCTH.

XuMHsi ® 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



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

Kocmernueckue u mapdromepubie cpenactBa. boitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpoHUKU. HaHOTEXHOMNIOTMN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIOUIUX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPAa C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOUN
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HK3YyYEHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ MOHATHH, MPUHATHIX B OTIACIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KJaccu(uKalus, nepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOpHBIE MTOPOJIbI, MOJE3HBIC UCKOMAeMbIe, TOTUIMBRO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOEHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4YaronIMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATETHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD»  OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NeATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M TOCTYIKHM CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pU3MYECKOMYy U
MICUXUYECKOMY 3710POBbIO;

coOJItoicHUsT TpaBWJI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIIO/ICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOW U  JPYruX BHUAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE€ B PEHICHWU NPAKTUYECKUX 3ajad
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMPOeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUM TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOAOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KyJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHenupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC Y4eOHBIC NEeWCTBHS (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

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

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 0a30Bble JIOrHYecCKHe AeliCTBHA:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHAYKTUBHBIC, JI€NYKTHUBHBIE, IO
aQHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHH CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PEIIeHWH Y4YEeOHBIX MMO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKUX
pEaKLHNiA;

(dbopMyIupoOBaTh LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

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

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pa6ora ¢ undgopmaunmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHUs, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCT;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3MYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeCTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONb30BaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra /Mo
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIEC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Hauboee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE€ pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOI'O 3HAHMSI M MPUMEHEHUIO 3HAHUU B PA3IMYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3YYEHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0OECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTYpHasi M TIPOCTPAHCTBEHHAasl (TeoMeTpuyYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JIXKAIIHE B OCHOBE
MOHUMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATETbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TEpepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMUIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUYEeCKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBYy U CTPOCHUIO K OIpEACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS JIS OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CT€APUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWJIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W WMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMAaTHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AQJIbJECTUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, O€JKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYHD  CBSI3b  MEXKJAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C HCHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKH U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — IS MU3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBCHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUIO XMUMUYECKOU
dbopMysIBI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIC 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEAOBAaHUS, TMPEJACTABIAThH B pazIndyHoOu dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJIOTHUYECKH I1eJ1eCO00Pa3HOT0 TMOBEJACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HayYHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbarpiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOI 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHH PAI[MOHAILHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbL, IJEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHUYECKON IUCCOLUALMNH, TNEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallieé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IPEACTABICHUS] O CTPOECHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHUYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(haKkTOJOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEHIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 10 PA3INYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs1 KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB MEPBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uCHONB3ys  TMOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE€ U BO30OYXKIEHHOE SHEPreTUUYECKHE COCTOSIHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBONCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH) OOIIUE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCThL YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI TI0]1 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs;
Macchl BElIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHOM CTEIMEHbIO JAUCCOIMAlNM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKinH,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HMOHHOrOo  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyYEHUE BIIHSHUSA
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue»y u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HopMyaupoBaTh I1€Jb HUCCJICAOBAHMS, TPEJICTABIATH B
paznu4HOi (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HUX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopmaiuu, MHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
Kontpoabubie IIpakTnueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOEHUS OPTraHUYECKUX COeTUHEHUN A. M. 8 https://resh.edu.ru/subject/29/10/
bytneposa
Htoro no paznemny 8
Pa3nes 2. Yraesoaopoasl
IIpenenpHBIC YTIEBOAOPOALI — AJIKAHEI,
2.1 pedl yr AOPOA 5 https://resh.edu.ru/subject/29/10/
LUKJIOAJTKAHbI
HenpenenbHble yraeBoaOpOabl: alKEHbI,
2.2 peA YHICEOAOPOA 14 1 https:/resh.edu.ru/subject/29/10/
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTHiecKkue yriaeBoaopo/abl (apeHbl) 8 https://resh.edu.ru/subject/29/10/
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U
2.4 pHpOAL yr A1OpOA 4 https://resh.edu.ru/subject/29/10/
ux nepepadoTka
2.5 l"aioreHnIpon3BOAHBIE YTIEBOAOPOI0OB 4 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 35
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. Denon 11 1 https://resh.edu.ru/subject/29/10/
KapOoHumnpHbIe COeTUHEHUS: allbIETUIBI U
3.2 keToHbl. KapOoHOoBBIE KUCTOTHL. CIOKHBIE 21 1 https://resh.edu.ru/subject/29/10/

s¢upsl. XKupsl




3.3 VriaeBonasl 9 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 12 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKyIsipHbIE COeAUHEHHUSA
5.1 BricokoMoeKyIipHbIE COETMHEHUS 6 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102
ITPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Konrtpoabnbie Ilpakruueckue
NpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ilepnonnueckuit
3akoH u [lepuoanueckas cucrema .
1.1 9 https://resh.edu.ru/subject/29/10/
XUMHUYECKUX djieMeHToR /1. .
Menneneena
Crpoenue Bemectsa. MHOroo6pasue .
1.2 11 1 https://resh.edu.ru/subject/29/10/
BEILIECTB
1.3 XUMUYECKUE PEAKIUU 19 1 3 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeraminl 31 1 https://resh.edu.ru/subject/29/10/
2.2 Mertanisl 23 1 2 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HbL
MeToAab!I TO3HAHUS B XUMUH. XUMHAA U )
3.1 9 https://resh.edu.ru/subject/29/10/
KM3HB
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 g

[TPO'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer 1 3HaUYeHUE OPraHUYECKON
XUMHH, TIPEJICTABICHUE O MHOT000pa3uu
OpPraHUYECKUX COCAMHEHUN

DIEeKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriiepoJia

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHBbIEe NH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

XI/IMI/ILIGCKaSI CBs3b B OpFaHI/I‘-IeCKI/IX
coequHEeHUAX. MexaHn3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U, CIIOCOOBI pa3pbiBa
CBsI3eH

https://resh.edu.ru/subject/29/10/

Teopust cTpoeHU OPraHUuYECKUX
coenquHenunii A. M. Byrneposa

Buael uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAs. DJIEKTPOHHbIE

3¢ (}EeKTH B MOJIEKYJIaX OPTaHUYECKUX
COeIMHEHHNH

[IpencraBnenue o knaccudukanuu u
cucremarnyeckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMUU

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

Cucrematusanus 1 0000IIIeHNE 3HAHUH 11O

https://resh.edu.ru/subject/29/10/




TEMC

ATKaHBI: TOMOJIOTUYECKHH psifl, 001Iast
(dbopMyIa, HOMEHKJIaTypa U U30MEepHus,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

https://resh.edu.ru/subject/29/10/

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

https://resh.edu.ru/subject/29/10/

11

12

13

14

15

Haxoxnenne ankanoB B npupoe. CrnocoOsl
MOJTyYEHUS U IPUMEHEHUE ATKaHOB

Huknoankansl: o0miast popmyna,
HOMEHKJIATYpa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOWCTB, CITIOCOOBI
MIOJIyYCHUS U TIPUMEHEHUE

Pemenue pacu€rHbix 3a/1a4d Ha
orpeeNieHue MOJIEKYIIpHOU (HOpMYyIIbI
OpPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOJAIINX B €r0o
cocrtas. Cucremarusanusg 1 00001IeHNE
3HAHUH 110 TeEME

AJKeHbI: TOMOJIOTUYECKUH psf, oOmiast
¢bopmyra, HOMEHKJIATypa, JIEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas U HUC-TpaHC-U30MepUs
AJIKCHOB

dusnyecKkre 1 XUMHYECKHE CBOWCTBA
ankeHoB. [IpaBuno MapkoBHHMKOBa

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

16

CriocoOsl MosTydyeHus: ¥ IpUMEHEeHUe
aTKEHOB

https://resh.edu.ru/subject/29/10/




[IpakTrueckas padorta Ne 1 mo teme

17 "[losryyeHue ATUIIEHA U U3YyYEHHE €TI0 https://resh.edu.ru/subject/29/10/
CBOUCTB"
Pemenue pacy€THbIx 3a1a4 Ha

18 onpeIeJICHUE MOJICKYJIIPHON (OPMYITBI https://resh.edu.ru/subject/29/10/
OpPraHMYeCKOro BEIIECTBA
AnKaaueHsl: CONpsKEHHBIE,

19 HU30JIMPOBAHHBIE, KYMYJIHPOBAHHBIE. https://resh.edu.ru/subject/29/10/
Oc00EHHOCTH AJICKTPOHHOT'O CTPOCHUS
XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX )

20 https://resh.edu.ru/subject/29/10/
IUEHOB
CnocoOblI IT0JIyYEeHUS U IIPUMEHEHNE

21 yi p https://resh.edu.ru/subject/29/10/
AJIKAUEHOB
AJKMHBI: TOMOJIOTUYECKHUH PsiJl, 001Ias

opMyJIa, HOMEHKJIaTypa, JIEKTPOHHOE U .

22 bopmy. yp p https://resh.edu.ru/subject/29/10/
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(bu3nueckre cBOCcTBa

23 XHUMHUUYECKHUE CBOMCTBA AJIKKNHOB https://resh.edu.ru/subject/29/10/

24 KauecTBeHHbIE peaklii Ha TPOMHYIO CBSI3b https://resh.edu.ru/subject/29/10/
CrocoOs! TTOJIYUYEHNS 1 IPUMEHEHNE

25 ya P hitps://resh.edu.ru/subject/29/10/
AJIKUHOB
Pemrenue 3agad; pac4éThl 10 YPaBHEHUIO

26 31 p yp https://resh.edu.ru/subject/29/10/
XUMHUYECKON PEeaKIIuu
Cucremaruzanus 1 0000IIeHNE 3HAHUH 110 )

27 https://resh.edu.ru/subject/29/10/
TEME
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast

28 ¢dbopmyrna, HOMEHKIAaTypa. DIEKTPOHHOE U https://resh.edu.ru/subject/29/10/

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII




OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

29 https://resh.edu.ru/subject/29/10/
3aMelIeHHs
XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

30 MIPUCOETUHEHHS], OKHCIICHHE TOMOJIOTOB https://resh.edu.ru/subject/29/10/
OeHzouna
OCco0EHHOCTH XUMHUYECKAX CBOICTB )

31 https://resh.edu.ru/subject/29/10/
CTUpOJa
Pemenune pacu€tHbix 3a/1a4 Ha

32 oTpeieNieHUE MOJIEKYIIpHOU (HOpMYyIIbI https://resh.edu.ru/subject/29/10/
OpPraHUYECKOTO BEIIEeCTBA
CriocoOpl 1osTydyeHus: ¥ IPUMEHEHUE .

33 https://resh.edu.ru/subject/29/10/
apeHoB
I'eHeTnyeckas CBSA3b MEKAY PA3IMIHBIMU

34 Ay P https://resh.edu.ru/subject/29/10/
KJIacCCaMHM YTJIEBOJIOPOIOB
Pacuétbl Mo ypaBHEHUSIM XUMHUYECKUX

35 peakiuii. Cuctemarusanus 1 06001IeHNe https://resh.edu.ru/subject/29/10/
3HAHUMU 110 TeME
[Tpuponnsiii ra3. IlonytHble HETAHBIE .

36 https://resh.edu.ru/subject/29/10/
rassl
KaMeHHbIi yroyib U IpOoayKThI €10

37 yr pOAyK https://resh.edu.ru/subject/29/10/
nepepadoTKu
HedTb u ciocoOb1 €€ nmepepaboTKy.

38 [TpumeHeHHe TPOTYKTOB NIepepaboTKU https://resh.edu.ru/subject/29/10/
HedTH
['eneTnyeckas CBSI3b MEXKAY PA3IUYHBIMU

39 P https:/resh.edu.ru/subject/29/10/

KJIacCaMu yrjieBoaopoa0B




40

41

["anoreHONpPOU3BOTHBIE YTIICBOIOPOIOB:
AIIEKTPOHHOE CTPOCHHUE; PEAKIIUU
3aMEIICHHUS TAJIOTCHA

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJIHOATOMHBIX CITUPTOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

42

JeiicTBue menoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JUTAJIOT€HAJIKAHOB C MArHUEM U LIMHKOM

https://resh.edu.ru/subject/29/10/

43

44

45

46

CucreMaru3zanus 1 0000IIeHNE 3HAHUI 110
pazneny "YriaeBonopoast"

KoHntposbHas paboTta 1mo teme
"YraeBogopoib"

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHMYECKUH psil, oO1iast popmyna,
CTpOCHHE MOJIEKYJ, U30MEepHs,
HOMEHKJIaTypa, Kiaccudukamus,
(dbu3nueckue cBOCcTBa

CriocoObl MosTydeHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITUPTOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

47

48

49

[IpocTteie a¢upbl: HOMEHKIATypa U
M30MepHUsl, 0OCOOEHHOCTH (PUZNYECKUX U
XUMHYECKNX CBOMCTB

MHoOroaroMHble CIUPTHI: STHUICHTINKOJIb U
I‘J'II/IHepI/IH, ux (1)I/I3I/I'-ICCKI/IG U XUMHNYCCKUEC
CBOMCTBA

CriocoObl osTyyeHHs U IPUMEHEHUE
MHOT'02TOMHBIX CIIUPTOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

50

DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE

https://resh.edu.ru/subject/29/10/




cBoiicTBa. TokCHYHOCTH (peHOIIa

51 XuMu4eckue cBoiicTBa (eHoa https://resh.edu.ru/subject/29/10/
CriocoObI TTOTy4eHUsT U IPUMEHEHNE .

52 https://resh.edu.ru/subject/29/10/
¢denomna
[IpakTrueckas padota Ne 2. Permenue

53 SKCIEPUMEHTAIBHBIX 3aa4 M0 TEME https://resh.edu.ru/subject/29/10/
"CroupTtsl U heHOIIBI"
Cucremarusanus 1 00001IeHNE 3HAHUH 110 )

54 https://resh.edu.ru/subject/29/10/
TEME
ATNbIEruibl ¥ KETOHBI: SJIEKTPOHHOE
CTpOoeHHE KapOOHMIILHOM I'PYIIIIEI; )

55 p p pyn https://resh.edu.ru/subject/29/10/
TOMOJIOTHUYECKHUE PSJIbI, 001as popmyia,
M30MEepHUs U HOMEHKJIATypa
ATbIEruIpl ¥ KETOHBI: (PU3HUECKUE .

56 U https://resh.edu.ru/subject/29/10/
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS
Peakuuu oxkucieHNs U KaueCTBEHHBIE

57 H https://resh.edu.ru/subject/29/10/
peaKIy aJibJIETUI0B U KETOHOB
CrocoOsI ITOIyYEHUST AIbIETHI0B 1

58 ya ACTHA https://resh.cdu.ru/subject/29/10/
KETOHOB
OAHOOCHOBHEIE MpeieNbHbIE KAPOOHOBBIE

59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS UX https://resh.edu.ru/subject/29/10/
MOJIEKYJT
N3omepust 1 HOMEHKIaTypa KapOOHOBBIX )

60 . https://resh.edu.ru/subject/29/10/
KHCIIOT, UX (pU3MUecKue CBOIMCTBa
XHUMUYECKUE CBOMCTBA MPEAETBHBIX .

61 https://resh.edu.ru/subject/29/10/
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB MypaBbHHOMN .

62 https://resh.edu.ru/subject/29/10/

KHCIOThl. MHOTOOOpa3ue kapOOHOBBIX




63

64

KHCJIOT

OCoOEeHHOCTH CBOWCTB: HEMPEACIIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
IUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kuciot. [IpencraBuTeNy BBICIIMX
KapOOHOBBIX KHCIIOT

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

65

66

67

CriocoOpl 1osTyuyeHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

CrnosxHbie 3(Upbl: TOMOJIOTUYECKUH AL,
oburast popmya, U30MepHs U
HOMEHKJIaTypa

Ou3nyeckue U XMMHUIECKHE CBONCTBA
a¢hupoB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

68

Pemenne pacu€THbIX 3aa4: IO YPaBHEHUIO
XUMHUYECKOHN PEAKINH, Ha ONPEICIICHHUE
MOJIEKYJISIPHOIM (pOpPMYJIbI OpraHMYECKOIro
BEILECTBA

https://resh.edu.ru/subject/29/10/

69

70

71

[IpakTuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Kap6oHoBbie kucnoTbl. CinoxHbIe 3QUpbI"

XKupsl: crpoenne, puzndeckue u
XUMUYECKHUE CBOMCTBA (THAPOIU3)
OcoOeHHOCTH CBOMCTB KHPOB,

COJIEpIKaIMX OCTaTKHU HENPEIEIbHbBIX
AKHUPHBIX KUCIOT. JKUpbl B Iprpoie

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

72

MpI1a KaK COJIM BBICIIHX Kap6OHOBI)IX

https://resh.edu.ru/subject/29/10/




KHCJIOT, UX Moromee aercTeue. IlorsaTue o
cuHTeTHYecKux Moroumx cpeacteax (CMC)

I'enernueckas cBA3b Yrii€BOAOPOaAOB U

73 KHACJIOPOACOIEPKAILIUX OPraHuYEeCKUX https://resh.edu.ru/subject/29/10/
BEIIECTB
Pacuérel 10 ypaBHEHUSAM XUMUYECKUX .

74 . https://resh.edu.ru/subject/29/10/
peakuuii

75 CrcemaTusauus u 0600MICHHE SHAHMI 110 https://resh.edu.ru/subject/29/10/
TEME
OO1as xapakTepuCcTUKa YTIEBOI0B U

76 KiaccuduKalus yrieBoaoB (MOHO-, 1U- U https://resh.edu.ru/subject/29/10/
MTOJTCaXapHU/Ibl )
Mounocaxapupl: (pU3HYECKHe CBOMCTBA U .

77 https://resh.edu.ru/subject/29/10/
HaXO0XJICHHUE B IPUPO/JIC

78 TpuMeHeHHe IT0KO3b1, €€ 3HAUCHHE B https://resh.edu.ru/subject/29/10/
KUA3HEEATEIIbHOCTH OpraHu3Ma
Jucaxapupl: caxapo3a, MajabTO3a U

79 nmakTo3a. Haxoxaenue B mpupone u https://resh.edu.ru/subject/29/10/
IIPUMEHEHUE TUCAXAPUJIOB
[Tonucaxapuipl: CTpOEHUE MAKPOMOJIEKYJI,

80 (u3nyuecKre U XUMHUYECKHE CBONCTBA, https://resh.edu.ru/subject/29/10/
IIPUMEHEHNE

81 [TonsiTre 06 UCKYCCTBEHHBIX BOJOKHAX https://resh.edu.ru/subject/29/10/
Pemenue pacueTHbIxX 3a/1a4 Ha

82 OIIpEIEIIEHUE JI0JIM BBIXO/A MTPOIYKTA https://resh.edu.ru/subject/29/10/
pEaKIUH OT TEOPETUUECKH BO3MOKHOTO

83 CucTemaTH3ANNA H ObobIMeH e SHAHMH 1o https://resh.edu.ru/subject/29/10/

paszzaeny




84

85

86

KonTponbnas pabora no teme
"Kucnopoacoaepaiiiue opraHu4ecKkue
coequHeHus"

AMUHBIL: Ki1accuuKalus, CTpOeHHE
MOJIeKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa U GU3NYECKUE CBOWCTBA
XUMHUYECKHE CBOMCTBA anu(PaTHIECKUX
aMUHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

87

88

89

AHWINH: CTpOEHHE aHIIINHA, 0COOCHHOCTH

XUMHYECKNX CBOMCTB aHMINHA

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
aJ'II/I(baTI/I‘leCKI/IX adMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nuzomepusl, (pu3ndeckue CBOICTBa.
OTtnenbHbIE IPEACTABUTENH O
AMHUHOKHCIIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

90

XUMUYECKHE CBOMCTBA aMHHOKHCIIOT, X
OMOJIOTHYECKOE 3HAYCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ TUIPOJINU3 NENTHI0B

https://resh.edu.ru/subject/29/10/

91

92

benku kak npupoHbIE TOTUMEPHI;
CTPYKTYpHBI OEJIKOB

XHUMHYECKHE CBOUCTBA OEIKOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

93

A30TCcoAepKaIIKE TeTEPOLNKINYECKUE
COCIMHCHUA. HYKJ'ICI/IHOBI)IG KHUCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKast POITh

https://resh.edu.ru/subject/29/10/

94

[IpakTuueckas padborta Ne 4. Pemenue
AKCIIEPUMEHTAIBHBIX 337124 110 TEMe
"A30TcoeprKalire OpraHun4ecKe

https://resh.edu.ru/subject/29/10/




95

coenuueHus"

[TpakTuyeckas padora Ne 5. Pemenue
SKCIIEPUMEHTAJBHBIX 3a7a4 110 TeMe
"Pacnio3zHaBaHMe OpraHUYeCKUX
coenuHeHun"

https://resh.edu.ru/subject/29/10/

96

Konrponsnas pabora no teme
"A30TCcoIepKalie OpraHn4ecKue
coenuueHus"

https://resh.edu.ru/subject/29/10/

97

OcHOBHbIE IOHATHSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COCJUHEHUN U
METO/BI UX CUHTE3a —II0JIUMEPHU3ALINS U
ITOJIMKOHACHC AU

https://resh.edu.ru/subject/29/10/

98

99

[TnactMaccel. Y Tum3anus u nepepadoTka
IJ1acTUKa

OnacToMepbl: HaTypaJIbHbIM CUHTETUYECKHE
Kayuyyku. Pe3una

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

100

Boisiokna: HatypaigbHbIE, HCKYCCTBEHHBIE,
cuHtetTndeckue. [lonmmepsl crieruaibsHOro
HAa3HAYCHUS

https://resh.edu.ru/subject/29/10/

101

102

[IpakTuueckas padora Ne 6. Pemenue
3KCHCpI/IM€HTaJ'II>HI>IX 3a1ay4 110 TeME
"Pacro3HaBaHue IIaCTMACC U BOJIOKOH"

O06o0011eHne U cucTeMaTU3aIus
M3Y4EHHOTO MaTepHaia 1o TemMe
"BpICOKOMONEKYISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




11 KJIACC

KoaudecTBO 9acoB

Ne DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoxa Konrpouabusie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI .

1 1 https://resh.edu.ru/subject/29/11/
3JI€EMEHT. 30TOnEI
CTpoeHHe IEKTPOHHBIX 000I0YCK aTOMOB, )

2 1 https://resh.edu.ru/subject/29/11/
KBAHTOBBIE YHCJIa
Knaccudukanust XaMUYECKHX 3JIEMEHTOB (S-, .

3 1 https://resh.edu.ru/subject/29/11/
p-, d-, f-anemenTsI)
Pacnipenenenue 31eKTpOHOB MO ATOMHBIM .

4 1 https://resh.edu.ru/subject/29/11/
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITH AaTOMOB

5 9JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 https://resh.edu.ru/subject/29/11/
COCTOSIHUH
DIIEKTPOHHBIE KOH(MDUTYpaAIlUA HOHOB.

6 P uryp 1 https://resh.edu.ru/subject/29/11/
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [leproanueckas
CHCTEMa XUMHYECKUX deMeHToB JI. H. .

7 R . 1 https://resh.edu.ru/subject/29/11/
MennieneeBa, CBA3b C COBPEMEHHOM TeOpHEit
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U 00pa3yeMBbIX MU .

8 pasy 1 https://resh.edu.ru/subject/29/11/
MPOCTHIX U CIIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiam
CucreMmarusanys 1 0000IeHNE 3HAHUI 110 )

9 1 https://resh.edu.ru/subject/29/11/

TEMC




10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKyispHbie
B3aNMOICUCTBHS

BaneHTHOCTE U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH 0 KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

13

BemecTtBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Tumbl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

https://resh.edu.ru/subject/29/11/

14

15

16

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBneHue o KOJJIOUIHBIX PaCTBOPAX

VcTUHHBIE paCTBOPBI: HACBILIEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnoruaparst

CriocoOb! BbIpaXKeHHs KOHIIEHTPALUU
pacTBOpOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

17

Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM TTOHSITHIA
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTna,
"MoJIsIpHast KOHIIeHTparus'"

https://resh.edu.ru/subject/29/11/

18

19

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEIIECTB

CI/ICTCMaTI/BaLII/IH n 0606H_ICHI/IC 3HAHUM 110
TEMC

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

20

KonTponbhas padota no remam "CtpoeHue

https://resh.edu.ru/subject/29/11/




21

22

23

aroMa. [lepuonuueckuii 3aKOH 1
[Teproauyeckas cucreMa XUMHYECKUX
anemenToB [l. 1. Menzeneesa", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTs"

Knaccudukanust XaMUIeCKUX peakinii B
HEOPraHMYECKOM U OpraHN4ecKON XUMHUU.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

TemnoBbie 3 (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxuMuyecKkue ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
peakuil 1 TEePMOXUMHUYECKUM YPaBHEHUSAM

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

24

25

26

CKOpoCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u karanu3aropsl

I'omoreHHsIe U IFETCPOrcHHBIC pCAKIINN

[IpakTuueckas padbora Ne 1 o teme
"BausiHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun”

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

27

28

29

OOpaTuMmble 1 HEOOPATHMBbIE pEaKLUU.
XUMHUYECKOE pABHOBECHE

[TpakTuyeckas padora Ne 2 o Teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

SJ'ICKTpOJ'II/ITI/I‘-ICCKaH JUucconranus. CunbHbIC

U ciaabbie OJICKTPOJIUTHI. CremncHb
JAUCCoanu

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bonoponusiit mokasarens (pH) https://resh.edu.ru/subject/29/11/
pactBopa
I'unpoaus coneil. Peakiiuy, npoTeKaroIye B

31 AP HHH, P m https://resh.edu.ru/subject/29/11/
pacTBOpax AIEKTPOJIUTOB
[IpaxTuueckas padora Ne 3 o reme

32 "XHUMHUYECKHUE PEAKIIUU B PACTBOPAX https://resh.edu.ru/subject/29/11/
3JIEKTPOJIUTOB"
OKHUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIE

33 peakiuu. Baxueunme oKUCIUTeNu U https://resh.edu.ru/subject/29/11/
BOCCTAHOBUTEIIN
MeTo/1 31eKTPOHHOI0 (3JIEKTOHHO-UOHHOI'O

34 8 p ( ) https://resh.edu.ru/subject/29/11/
OaylaHca
DIEKTPOJIN3 PACTBOPOB U PACIIIIABOB

35 POIIHS PACTBOPOB M P hitps://resh.edu.ru/subject/29/11/
BEILLIECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB https://resh.edu.ru/subject/29/11/

37 Pemenue 3aga4 pa3nu4HbIX TUIIOB https://resh.edu.ru/subject/29/11/
Cucremarusanus 1 0000IeHNE 3HAHUHN 110

38 - B e https://resh.edu.ru/subject/29/11/
TeMe "XUMHUYECKHE peakiuu
KoutponbHasa pabora no teme "XuUMHUECKHE

39 p " p https://resh.edu.ru/subject/29/11/
peakiuu
ITonoxxenue HemetaioB B Ilepuoanueckoit
CUCTEME XUMUYECKUX d1eMeHTOB J[. 1.

40 A https://resh.edu.ru/subject/29/11/
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atoMoB. PU3nuUecKkue CBOMCTBA HEMETAIJIOB
AsnioTponys HEMETAIOB (Ha IIpUMepe

41 P (1a mpuviep https://resh.edu.ru/subject/29/11/
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

42 Bonopon: nonyuenue, pusndeckue u https://resh.edu.ru/subject/29/11/




43

XUMHYECKHE CBOMCTBA. [ uapu bl

l"amorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI
MoJTydeHus1, GU3NIECKUE U XUMHUYECKUE
CBOMCTBA

https://resh.edu.ru/subject/29/11/

44

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPKALIUE COEAMHEHUS
raJIoreHOB

https://resh.edu.ru/subject/29/11/

45

46

47

48

JlabopaTopHbIe U MTPOMBIIIIICHHBIE CTIOCOOBI
MOJy4YeHHS TanoreHoB. [Ipumenenne
raJIor€HOB U UX COEOUHEHUN

[TpakTuueckas paborta Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"T"asiorensr"

Kucnopox: naboparopusie u
HPOMBIIIICHHBIE CIIOCOOBI MOTY4EHHS,
du3nyeckre U XuMuyecke cBoictra. O30H.
[TpuMeHeHHe Kuciopoia U 030Ha

Oxcuibl ¥ IEPOKCU/IBI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

49

50

Pemenune 3amau Pa3JINYHBIX TUIIOB

Cepa: HaxXOXJIeHUE B PUPOJIE, CIIOCOOBI
MONy4eHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

51

52

53

CepoBoaopon, cyiabhuisl
Kucnoponacoaepkamue coeIMHEHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI
[TpakTuueckast pabota Ne 5. Pemenue
AKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u
e€ coequHeHUs"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 NOJy4eHUs1, PU3NIECKUE U XUMUYECKHE https://resh.edu.ru/subject/29/11/
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 KuC10poACOAEpHRAILIE COCTMHEHIIS A30TA. https://resh.edu.ru/subject/29/11/
OCOOCHHOCTH CBOWCTB a30THOW KUCIIOTHI
[IpumeHeHue a30Ta U €ro COSAMHEHUH. .

56 https://resh.edu.ru/subject/29/11/
A3oTHBIE y1OOpeHHS
docdop: HAXOKAESHUE B IPUPOJE, CIOCOOBI

57 NOJTy4YeHUsI, PU3NICCKUE U XUMUYECKHE https://resh.edu.ru/subject/29/11/
cBoiictBa. Pochuast u pochun

58 Oxenpt pocopa, Q)OC(bopf: OACprRate https://resh.edu.ru/subject/29/11/
kucnotbl. Comu pocopHO KUCTOTHI

59 Hpmverieitite hocopa it ero coeureiil. https://resh.edu.ru/subject/29/11/
®dochopubie ynoOpeHus
[IpakTuueckas pabora Ne 6. Pemenue

60 HKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe "A30T U https://resh.edu.ru/subject/29/11/
docdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPOJIE,

61 AIOTPONHbBIE MOAUDUKALIUY; PU3HUECKUE U https://resh.edu.ru/subject/29/11/
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oren yraeposa(ll), oken yraepora(IV), https://resh.edu.ru/subject/29/11/
yroJjibHast KUCJI0Ta U €€ colln

63 Pemienue 3amayu pa3auvyHBIX TUIOB https://resh.edu.ru/subject/29/11/
Kpemuuii: HaxoxJieHHe B IPUPOJIE, CIIOCOObI

64 NOJy4YeHHUs], PU3NUECKUE U XUMUYECKHE https://resh.edu.ru/subject/29/11/
CBOMCTBa

65 Oxena kpemus(IV), KpeMHHeRas KUCIOTa, https://resh.edu.ru/subject/29/11/

CHJIMKATbI




[IprMeHeHre KpEMHHUS M €r0 COSTMHEHUH.

66 https://resh.edu.ru/subject/29/11/
CrekJ10, ero nojixy4eHue, BUIAbl CTEKIa

67 Pemienue 3aiayd pa3iM4HbIX TUIIOB https://resh.edu.ru/subject/29/11/
CucrtemaTu3zanus ¥ 0000IIeHNEe 3HAHKH 110

68 . L ODODI https:/resh.edu.ru/subject/29/11/
teme "HemeTambl

69 KonTponbnas pabora no teme "Hemeramibr" https://resh.edu.ru/subject/29/11/
AHanu3 pe3yJabTaToOB KOHTPOJILHOI PadOTHL, .

70 pesy p P https://resh.edu.ru/subject/29/11/
KOPPEKIHsI OMUO0K
[Tonoxxenue MmetaiyioB B [lepuoanyeckoit
CHCTEME XMMHYCCKUX DJICMEHTOB. .

71 https://resh.edu.ru/subject/29/11/
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI0YEK aTOMOB METaJIJIOB
OO0mue pusnueckre CBONCTBA METAJLIOB.

72 e ¢ https://resh.edu.ru/subject/29/11/
[IprMeHeHne METaIJIOB B OBITY M TEXHUKE

73 CmuaBsl MetasuioB. Kopposust Meramios https://resh.edu.ru/subject/29/11/

74 Pemenne 3a1a4d pa3au4HbIX TUIIOB https://resh.edu.ru/subject/29/11/
DNEKTPOXUMUYECKUN P HAIPSHKEHUM

75 MeTauioB. O0Iue crocoOb! MOTydYeHUs https://resh.edu.ru/subject/29/11/
METaJIoB
OO6mas xapakTepucTuka MeTayioB [A-
rpymsl lleprpoagnyeckoi cucteMsl
XUMHYECKHX 3JI€MEHTOB. HaTtpuii u Kajuii:

76 P https://resh.edu.ru/subject/29/11/
nosyueHue, GU3ndecKue U XUMHUIECKHe
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COSINHEHUN
OO6mas xapaktepuctuka MeTayioB [1A-

77 rpynnsl [lepuoanueckon cucremel https://resh.edu.ru/subject/29/11/

XUMHUYECKUX DJIIEMEHTOB. Maruuu U KaJIbIIUN:




78

noJTydeHue, GU3NIeCKUe ¥ XUMHUCCKHUE
CBOICTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U
UX COEMUHEHUN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

https://resh.edu.ru/subject/29/11/

79

80

81

ANIOMHMHUI: TIOTydeHue, (GU3nIecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHMUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, KX
MIPUMEHEHUE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

82

[IpakTuueckast padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

https://resh.edu.ru/subject/29/11/

83

OO0m1as XxapakTepUCTUKa METAIIOB
no0ouHbIX oarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
AJIEMEHTOB

https://resh.edu.ru/subject/29/11/

84

85

86

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxwuelimme coelMHEHNs] Mapradia.
IlepmaHranar Kajuus, €ro OKUCIUTEIbHbIE
CBOMCTBaA

duznueckre 1 XUMHUYECKHE CBOIMCTBA JKejle3a

u ero coenvHeHun. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

87

duznueckre 1 XUMUYECKHE CBOMCTBA MEIU U
€€ COeTMHEeHUH, UX MPUMEHECHHE

https://resh.edu.ru/subject/29/11/




duznyeckre U XUMHUYECKIE CBOMCTBA OMHKa

88 U €r0 COEAMHEHU, UX IPUMEHEHHUE. https://resh.edu.ru/subject/29/11/
I'mapOKCOKOMILIEKCHI IMHKA
[TpakTuueckas padora Ne 8. Pemenne

89 3KCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME https://resh.edu.ru/subject/29/11/
"Mertauibl T0OOYHBIX TTOArPyIT"

90 Pemenue 3aga4 pa3inuuHbIX TUIIOB https://resh.edu.ru/subject/29/11/
O0o001IeHNEe U CHCTeMAaTU3alUs U3YICHHOTO

91 = " . " ¥ https://resh.edu.ru/subject/29/11/
Marepuaiia rno reme "MeTauibl

92 KonTponbhas pabota o teme "Mertasmibr" https://resh.edu.ru/subject/29/11/
AHanu3 pe3yapTaToB KOHTPOJIbHON paboTHI, .

93 pesy. P P https://resh.edu.ru/subject/29/11/
KOPPEKIHs OMUO0K
Ponb xumun B obecrieueHUN yCTOWYMBOTO

94 pa3ButTus yesnosedecTsa. [loHaTHE O https://resh.edu.ru/subject/29/11/
HAyYHBIX METOJIaX MCCJICIOBAHUSI BEIIECTB
Hayunbie npuHUHKIIBI OpraHU3aluu
XUMHUYECKOTO MPOU3BO/ICTBA.

95 p A https://resh.edu.ru/subject/29/11/
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYESHUS
BAKHEUILINX BEUIECTB
XHUMHUECKOE 3arpsA3HEHUE OKPYKaAIOIIEH

9 P PyRATon https://resh.edu.ru/subject/29/11/
Cpenbl ¥ €ro NOCIIeCTBUS
XUMUS U 300pOBbE YEIOBEKA.

97 /1op https://resh.edu.ru/subject/29/11/
JlexapcTBeHHBIE CpencTBa
Xumus . Ponb xumun B o0ecrieueHIN .

98 . https://resh.edu.ru/subject/29/11/
MUIIEBON OE30MaCHOCTH
Kocmernueckue n mapdromMepHbie cpeacTBa.

99 pd P ped https://resh.edu.ru/subject/29/11/
beiToBas xumus

100 XuMHs B CTpOUTENBCTBE. BaskHenmne https://resh.edu.ru/subject/29/11/




CTPOUTEIbHBIE U KOHCTPYKIIMOHHbIE
MaTepHuabl

XUMHA B CEIILCKOM XO3SHCTBE.

101 1 https://resh.edu.ru/subject/29/11/
Opranuyeckye ¥ MUHEPAIIbHBIE YI00OPEHHs
102 Crcrematsais 1 0600meHNC SHaHMI 110 1 https://resh.edu.ru/subject/29/11/
TEMC
OBIIEE KOJIMYECTBO YACOB I10 0

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O01iecTBO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe odmiecTBo «M3aaTenbCcTBO
«IIpocsemenue»

* Xumus, 11 xnmace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., JIlynun B.B.;
non peaakuueit Jlynuna B.B., O611ecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Epemun B. B. Xumus. 10 knacc. Yrinyonenunsiii ypoens / B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. JIynun. — 2-e uza., crepeoTui. —
M.: dpoda, 2015.

2. Epemun B. B. Xumus. 10-11 k. Metoaudeckoe nocooue / B.B. Epemun, A.A.
Hpo3nos, N.B. Bapranosa. — M.: JIpoda, 2013.

3. Epemun BB u np. [Iporpamma xypca xumuu 1uis 8-11 kimaccos
o011e00pa3oBaTeNbHBIX yupexaenuit. — M.:[{poda, 2009.

4. Kysemenko H. E., Epemun B. B. 2500 3ana4 no xumuu ¢ pemieHusiMU. — M.
Omnuxkc, 2006.

5. [IpumepHbIe TporpamMMBbI 10 yueOHBIM npeaMeraM. Xumus 10-11 kmaccsl.



Cranpaptsl BTOoporo nokosnenus. — M.: [Ipocsemenne, 2011.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

Enunas xommekmus LIOP http://school-
collection.edu.ru/catalog/search/?text=%D5 % E8 %0 EC % E8 %FF

submit=%CD%E0%E9%F2%ES interface=catalog
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