MUHUCTEPCTBO NPOCBELEHUSI POCCUCKOW ®EJIEPALIUNA

MHUHHUCTEPCTBO OBPA3OBAHUA

TYJbCKOU OBJIACTH

I'ocynapcrBenHoe odpa3oBaresibHOe yupexaenue Tyabckou o0J1acTu

«ScHononsiHcknid o0pa3zoBare/bHbIH KOMILIEKC UM. JI.H. ToJscToro»

PACCMOTPEHO COT'JTJACOBAHO YTBEPXJIEHO
PykoBoaurens HIMO 3am. nupekropa o YBP  aupexrop 'OY TO
YUUTEJIEN €CTECTBEHHO- "SIcHONOIAHC KU
HayYHBIX JUCUUTUINH IOmwun M.A,  KOMILIEKC"

IMpotokon Nel ot «29»

aBrycra 2023r.

Caxapos /I.C. Kucenes /I.B.

[TpoToxois Nel ot «29» [Tpuka3z Ne40-OJ] ot «30»
aBrycra 2023 . aBrycra 2023r.

PABOYAS ITPOTPAMMA

(ID 642599)

yueOHoro npeamera «Xumus. Yriay0JdeHHbI YPOBEHb)

s ooygaromuxcs 10 —11 xmaccoB

Scnas Hoasua 2023 1.

TOCYJAPCTBEHHOE MoanucaHo undposoii nognCHIo:
OBLLEOBPA3OBATE/IbHOE ~ MOCYOAPCTBEHHOE
YYPEMKIEHWE TY/IbCKOM 85#;%5;’\;???;:2;8?
OBNACTN "ACHONONAHCKAN (¢ ) 111 acHomonaHckmin
OBPA3OBATEJIbHbIN OBPA3OBATE/bHbIN KOMMIEKC
KOMMNEKC M. JT.H. VM. 1.H. TONCTOro"
Toncroro” Jata: 2023.10.23 13:56:41 +03'00'



HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma Mo XMMUM HAa YPOBHE CpEHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOI oOpa3oBaTeabHON pOrpaMMBbl CpeaHEro o01iero
oOpazoBanua(POIl COO), npencraBieHHbIX B DeAepaqbHOM TOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoit
Qdenepanvy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPaMMblL, U
OCHOBHBIX ToJIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XvuMUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro oOpaszoBanus ywammxcs 10-11 xmaccos.
N3yuenue mpeamera, peaiuzyeMoe B yclIoBUsAX JuddepeHnrpoBaHHOTO,
npoGuabHOro OOy4YeHHs, MPU3BaHO oOecneunuTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aZanTaiyy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU B COIUYME, a TAKKE IS
NPOJOJKEHUST OOy4eHHs] B OpraHM3anusx MnpodecCHoHANIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBIISETCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0 ~ MHTEPIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxkenusMu  PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH, COACpIKaHMS,
pe3ynbTaToB OOydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETENTECTBOM TOMY SIBJISIIOTCS CJIEIYIOUIUE BBIMOJHIEMBIE MPOrPaAMMOM IO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peaju3alus KOTOpol oOecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOoTOpas Ipe1yCcMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII M OLEHKH OOpa30BaTENbHBIX TOCTH)KEHHHA OOydarommxcs B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBIIMBACT WHBAPUAHTHOE MPEIAMETHOE COJAECPKAHHUE, 00s3aTEIbHOE
JUIT U3YY4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MOpeaycMaTpuBacT
pacmpeniesieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOTIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHMs Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHUs MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPKATETLHOW XapaKTEPUCTHKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpele’laMd YCTAaHOBIEHHOM MPOrpaMMoil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIIONIEH COAEpKaHUs y4eOHOro mpeaMera
«Xumus» O0cTaéTcs BO3MOXXHOCTh BBIOOpa €ro BapHAaTUBHON COCTaBJISIOINICH,
KOTOpasi TOJKHA ONPEAENSITCS B COOTBETCTBUU C HAINPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPEIMETOB 0a30Boro u yriayOJEHHOTO YpOBHEH B cCHCTEME
muddepeHIIMPOBAaHHOTO OOyYEeHHS Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHUs
XUMHUS Ha YpPOBHE VYIIyOJIEHHOTO U3YYEHHUs HANpaBiI€H HA pealn3alHio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalloM  IOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHHs B paMKaX HW3yYCHHUS CHECIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OpPraHU3alUsIX CPeaHEro npodeccuoHanIbHOTo
oOpa3zoBanusa. B 93Toil CBs3M w3ydeHHe MpeaMeTa «XHUMHs» OPUCHTHPOBAHO
NPEUMYIECTBEHHO HAa  pAacCIIUpeHHue W  YIUIYOJICHHWE TEOPETUYECKOW W
NIPAKTUYECKON TOATOTOBKH OOYYArONINXCs, BEIOPABIINX ONpeAeIEHHBIA MPOPUIh
00y4eHUs, B TOM YUCJE C MEPCIEKTUBOM MOCIEAYIOMIETO MOTYyUYCHHUS] XUMUYECKOTO
o0pa3zoBaHus B OpraHu3alusax npodeccuoHalbHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuiit OI'OC COO k mnnaHUpPyeMBIM pe3ysibTaTaM OCBOECHUS
dbenepasbHON 00pa3oBaTEIbHON MPOTrpaMMbl CpeaHero oOIiiero oOpa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3aaad



BOCIIUTAHUSI U COIMAIBLHOIO pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Y HUX
OOIIIEUHTEIJIEKTYaIbHBIX YMEHHUH, YMEHHU pallMOHaIu3aluy Yy4eOHOTO Tpyda U
000OIIEHHBIX CHOCOOOB  JIESITEIBHOCTH, HMEIONIUX  MEXIUCIUILIMHAPHBIH,
HAAIPEAMETHBIA XapaKTeD.

CocrapisitoniuMu ipeimMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SBJISIIOTCS.  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpeaeneHun Moaxoa0B K OTOOPY U CTPYKTYpPHOM
OpraHu3aIliy COJEpPKaHUsI ITUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 06a30BOoro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpPraHuyecKass XHMHUS» COCTAaBJISIET COBOKYIHOCTh IMPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIMXCS K 0a30BOMY YPOBHIO H3Yy4YeHHs TMpeaMera. JTa cucTema
3HAHUW TIOJTydaeT ONpeAeIEHHOE TEOPETUYECKOe OTOJHEHHUE, IO3BOJISIOIICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
Mmarepuana. Tak, Ha YryOJIEHHOM ypOBHE H3YUYCHMsI TpeaMmeTa obOecredyeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS OOBEMA 3HAHUW O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBaX MX COCIWHEHUN HAa OCHOBE PACIIMPEHUS W YIITyOJICHUS
NPEACTABICHUN O CTPOECHHH BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKLNNA, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMHUYECKON KHMHETUKU
U TepMOoAWHaMHUKU. M3ydeHuwe mnepuoauveckoro 3akoHa U Ilepuogmueckoii
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XHUMHUYECKasl CBS3b
O0OBSCHSAETCS C TOYKH 3PEHUS YHEPreTUYeCKUX U3MEHEHUN Tipu €€ o0pa3oBaHUU U
paspyllieHud, a TakkKe ¢ TOYKH 3pEHUs MEXaHU3MOB €€ oOpa3oBanus. M3yuenue
TUTIOB ~ pEaKIui  JOomodHseTcss  (OpPMHpPOBAHHMEM  MPEACTABICHHA 00
AIEKTPOXUMHUYECKHUX MpOoIleccax U JIEKTPOJIM3€E PACIZIaBOB U pACTBOPOB BEILIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHH DPEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUM.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKaHHE KYpPCOB XHUMHUHU
yrayOaEHHOTO YPOBHS M3yUEHUS JIJISl KJIIACCOB ONpenenEHHOro mpoduiis (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmel cucreme
IpPEeAMETHBIX 3HAHUW) OKA3bIBAIOT BIUSHUE CMEXHbIE IpeaAMeThl. Tak, Hampumep,
B COJICp’KaHMM TpPEIMETa JJIsl KJIACCOB XMMHUKO-(PU3NYECKOro npodusis 0oJblioe
3HaYeHue OyJIyT MMETh JIEMEHThl y4yeOHOTro Marepuaina mo obmied xumuu. [Ipu
M3YYCHUM TIpeAMEeTa B JIaHHOM CJy4yae akIeHT OyleT ciAelaH Ha OOUIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJsipHas Teopusi (MOJEKyJsipHas Teopusi B (DU3UKE), 3aKOHBI COXpaHEHUs



MAacCbl M SHEPrUM, 3aKOHbl TEPMOIAWHAMHUKH, BJEKTPOJIN3a, MNPEACTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B TOo xe BpeMs B coaepkaHUM TMpeaMeTa ISl KIACCOB XHMMKO-
Oouosiorndyeckoro npodusis OONMBIIUN yACHBHBIM Bec OyAeT UMETh OpraHuYecKas
xumuss. B 3TOM ciayuae mpenocTaBiISE€TCS  BO3MOXKHOCTH IS Oojee
00CTOATENILHOTO  PACCMOTPEHHUS XMMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K MpPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHUMUABLI, OCJKU, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTHl U Apyrue. IIpu 3ToM 3HaHUSA O COCTaBEe M CBOWCTBaxX MpeICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>KaT OCHOBOW JJIsI W3y4YEHUS
CYIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00I1IeHayYHBIX METOJ/IOB TIO3HAHUS U OIbITa MPAKTHYECKOTO MPUMEHEHUS HAyUHBIX
3HAHUW M3yYCHHE TMpeaMeTa «XHMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBA3SAX C Yy4eOHBIMU TpeIMETaMHu, BXOISIIMMU B COCTaB
npeaMeTHbIX oOsactelt «EcTecTBeHHO-HaydHBIE MNpeaMeThl», «MaTemaTuka u
uHpopmaTuka» U «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpeHero oodmiero oOpazoBaHus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETIEHHON 3HAYMMOCTH SBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOM
JNEATENbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. PemeHune
ATOW 3a7a4d Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpEIMeTa Mpernoiaract
pean3alMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeACTaBIECHUN: O MaTepUATbLHOM EIUMHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK U €€ BeAylled poiu B oOecreueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTHYECKON M MUINEeBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U IPUPOTHOM Cpelie;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJIMOJICKYJISIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IMPOTECKAHUS XHUMHUYECKHUX PEAKLHM, O



XAMHYECKOM PaBHOBECHH, PACTBOpAX M AUCTIEPCHBIX CUCTeMaX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SABJICHUH, UMEIONIUX €CTCCTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJIKM3a U OICHKHU C IMO3MIIMKA 3KOJOTHYECKOM 0€30MMacHOCTH MOCIICICTBUM
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHMS,
HEOOXOUMBIX U TPHOOPETCHHMS YMEHUH OPHCHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUN, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro OO0IIero oO0pa3oBaHUS MPU U3YUYECHHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM YpOBHE OCOOYI0  aKTyaJlbHOCTb
NpPUOOPETAIOT TAKUE TENH U 33/1a4H, KaK:

e BOCMUTaHUE YOEKIEHHOCTH B TMO3HABAEMOCTHU SIBICHHUM TMPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpUECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAllMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOPA30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6muree 4ncIo 9acoB, MPEAYCMOTPEHHBIX IJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpPOBHE cpenHero ooiero odpasoBanus, coctabmsier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HeJle0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHMYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHnYeCKUX COCTUHEHUM.

DONEKTpPOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOKHOCTH aToMa YIJIepoJa. XHMHYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUsSX. Tumbl TUOpPUAM3ALMK aTOMHBIX opOuTaei
yraepoaa. MexaHuzmbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). THUIBl NEepeKphIBAaHUS AaTOMHBIX OpOWTalei, G- W T-CBS3U.
OnunapHas, nBOWHAsE W TpoiHast cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJIEKYJl. 3HAUCHHE TEOPUU CTPOCHHUS
OpraHMYecKUX CoeAuHEHUN. MoneKynsipHble U  CTPYKTYpHbIE  (DOpPMYIIBI.
CtpykTypHble (GOpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEpHyTas, COKpaliéHHas,
ckenetHass. M3omepus. Buuabl H30Mepuu: CTPyKTypHas, NPOCTPAaHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
¥ ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTuyeckas
HOMeHKIaTypa opranudeckux coeauHenuii (IUPAC) u TpuBHaibHBIE Ha3BaHHS
OTAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BEUIECTB W MaTepuajlaMyd Ha HX
OCHOBE, OIIBITHl 10 MPEBPALICHUI) OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(aBiieHue, OOyIJIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKY
OpPraHWYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omonioruueckuii psj ankaHoB, oOmas GpopMyina, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOWTaneil yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIUM 3aMEIICHUs, H30MEpHU3aIINH,
JNETUAPUPOBAHMS, TUKIN3ALUY, TUPOJIU3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PeaKIi paJuKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKUX CBOMCTB MajblX (I[MKIOMpONaH, IUMKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTeKCaH) IUKIoankaHoB. CrocoObl MONy4YeHUs U
IPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYNl alKeHOB, SpP*-
rudpuan3anus aTOMHBIX OpOuTaneil yriepona, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM TNPHCOCAUHEHHUS, 3aMCIICHHUS B O-TOJIOKEHUE
IpU JABOMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinyu Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS W MPUMEHEHUE
AJKEHOB.

Anxanuensl. Knaccudukaius ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHEIE,
Kymyauposariuwvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUSI U XUMUUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
conpspKEHHBIX queHOB. CrocoObl MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckue CBOWCTBA aTKHHOB.
XWMHUYECKHE  CBOWMCTBA:  pEaKIUU  NPUCOCAWHEHUS, JIUMEpU3ALUU U
TPUMEPU3ALNYU, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBs3b. CIIOCOOBI MOTydeHUS
U IPUMEHEHHE AIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30a. DU3UYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUH 3aMEIICHUS] B OCH30JIbHOM KOJIBIE U
YIJIE€BOJIOPOJIHOM pAJMKaJE, PEaKIUU MNPUCOCIUHEHUS, OKHCIEHHUE TOMOJIOTOB
oensomna. IlpencraBimeHne 00 OPUEHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpPE alKWIBHBIX paUKaIoB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHMHO- W HUTPOrPYIIbI, aTOMOB TajloreHoB. OcOOEHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [lomumepuszanus ctupona. CrnocoObl MOTy4eHUsT U
MIPUMEHEHHUE apOMaTUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeQTsAHbIE Ta3bl. HedTh n €€ mpoucxoxaeHue.
KameHnHnbiii yrosib 1 npoaykTsl ero nepepadotku. CrocoOsl nepepadboTku HeTH:



MEPEroHKa, KPEeKUHT (TePMUUYECKHUH, KaTaTUTUYECKUMl), PUGOPMUHT, MHUPOIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B IPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOrPYIIy, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MEnoun. B3anMOIEeNCTBUE IUTajOT€HAIKAHOB C MAarHMeéM M LHUHKOM.
[Tonsitue 0 METaI0OPTaHUYECKUX COCUHEHUSIX. UcnonwzoBanue
rajJOreHNPON3BOIHBIX YIJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYEeCKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUI:
u3yuyeHrne (PU3NUYECKUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakIuii  yriieBOJOPOJIOB Pa3IMYHBIX KIacCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pAacTBOpa IEpMaHraHaTa Kajusi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepeopa(l)), kauecTBeHHOEe OOHApYKCHHE
yriepoja W BOJOpPOJia B OPraHWYECKUX BEIIECTBAX, IOJIydeHUE OITHICHA U
U3y4YEeHHE €ro CBOWCTB, O3HaKoMyieHHE C Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YIJI€BOJIOPOJIOB U FajOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble opHOaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJa M 9TaHojia). ['oMojoruueckuit psa, obmas dopmyla, H30MEpHs,
HOMEHKJIaTypa U kiaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BoIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE COUPTHL. JIelicTBHME ATaHOJA U METaHOJIa
Ha opranu3M uesnoBeka. CrocoObl TMOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — ASTUIEHIVIMKONb W TIULEpUH. DuU3nueckue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIECHUs, B3aUMOJICHCTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKHMMHU KHUCJIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cnupthl. [lpencraBienue o MexaHU3ME peaklUil HYKICOPUIBHOTO 3aMEICHHUS.
JlelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMONMyYEeHUS] U TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH3onpHOTO sAnpa. dusznueckue cBoiicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KadecTBeHHble peakuuu Ha QeHon. TokcuuHOCTh ¢eHona.
CnocoObl osrydyenus u npumenenue ¢penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — adbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpymnmbl. ['OMOJIOTHYECKUE PSAMbI albJIETUA0B U KETOHOB, 00IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJECTUI0B U
KETOHOB.  XMMHYECKHE  CBOWMCTBA  albJAETMJOB M  KETOHOB:  PEaKIUHU
npucoeauHeHns. OKUCIEHUE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI mosTy4eHus: ¥ MPUMEHEHUE albJCTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BOmOpoaHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIUU, PEAKIMU C Y4YaCTHEM YTJIEBOJOPOJHOIO pajuKaa.
OCoOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpenctaBuTenn BhICIINX
KapOOHOBBIX KHCIIOT: CTE€apUHOBasA, MNaJIbMUTHHOBAs, OJEUHOBAS, JUHO/IEBA,
JIUHONIeH06as KUCIOThL. CIIOCOOBI MOMyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, HU30Mepus U
HOMEHKJIatypa. Du3nueckue M XMMHUUYECKHE CBOMCTBA: THIPOJIM3 B KHUCION H
IEIIOYHOU CPELIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeI0uHOM cpeqe. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mas xapakTepucTuka yrieBoaoB. Kimaccudukamnus yrieBoaoB (MOHO-, TU-
U Tmojucaxapuisl). MoHOcaxapuabl: TJIOKO3a, (pyKTo3a, ranakTo3a, pudo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJbJCTUIHOU
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHHE B KU3HEIACIATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nakTo3a. BoccranaBnuBaromye 1 HEBOCCTaAHABIMBAKOLIME aucaxapuasl. ['maponns
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxman,
MIMKOTeH W 1esunosio3a. CTpoeHHe MAakpOMOJEKYJ KpaxMasia, TJIMKOreHa H
HeJUTI0NI03bl.  PU3MYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: THMAPOJIN3, KAYeCTBEHHAs peaklus C HOJOM. XUMHYECKHE
CBOMCTBa UEJUIIOJIO3bI: TUIPOJIN3, MolydyeHue 3GupoB 1eioiosbl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEepUMEHTAJIbHbIE METOAbl HM3YYEHMsI BEIIECTB W MX MpPEeBpalICHUM:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJECHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B albJIETHU] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMpPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHE
BUJIEOMATEPUAJIOB), KAaYECTBEHHbIE PEAKIMU Ha aimbAeruibl (C THIPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus ramIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ runppokcunoM meau(ll), B3aumoneiicteue
Kpaxmalia ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 Mo TeMaM «CHupThl U
denoinby, «KapooHoBbie KUCTOTHI. CIOKHBIE d3PUPBD».

A3oTcoaep:Kaniue OpraHudeckue coeJMHeHusl.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anudaTUyeckue M apoOMAaTUYECKHUE;, IMEepPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne mosekys, oOmas gopmyina, U30MepHusi, HOMEHKIATypa U (U3HUECKHE
cBoiicTBa. XHUMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwIMHA. B3auMHOe BiMsHUE TPYINI aTOMOB B MoOJieKyJie aHWiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakinuu Ha aHWIMH. CrocoOsbl
NOJIy4eHUsT W TpUMeHeHue anudaruyeckux amMuHOB. [lomydeHuwe aHWIMHA U3
HUTpPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u uzomepus. OTaenbHbIe PEACTaBUTENN O
AMUHOKHUCJIOT: TJMIWH, alaHuH. @OuU3W4Yeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCMHEHMM, peakuusi MOJUKOHACHCAllUK, OOpa30oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTH/IOB.

benku kak mpupomHbie moinuMepsl. llepBuuHas, BTOpHYHAs M TPETHYHAS
CTpyKTypa OeikoB. XHUMHUYECKHE CBOICTBa OEJIKOB: THIPOIU3, JEHATyparus,
KauyeCTBEHHBIE PEaKINN Ha OCIKH.

OKCHEpPUMEHTAbHBIE METOABl HM3YyYCHHUS BEIIECTB M WX TNPEBPAICHUN:
pacTtBopeHue O€NKOB B BOJE, JEHATypalusi OEIKOB MPU HATPEBAHUM, ILIBETHBIC
peaknuu Ha O€NKH, peHmieHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTconepkamue ~ opraHudeckue — coeauHeHus» U «Pacno3HaBaHue
OpraHUYECKUX COECIUHEHUIN».

BbicokoMoJieKy IsIpHbIe COCIUHEHMS .

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISIpHAS



Macca. OCHOBHbIE METOJIBl CHHTE3a BBICOKOMOJEKYISPHBIX COCAUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUMPOINMICH,
NOJIMBUHUIXJIOPU, TOJHUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJmdTUIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMephI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KaydyKd
(OyTaueHOBBIN, XJIOPOTPEHOBBIN, N30TIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, HMIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CIEeUAILHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOJTUMEPHI, OMOpa3yiaraeMbie TOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE C 00pa3liaMHu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAcC,
Kay4yyKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MomnekynspHOH QOopMysibl OpraHMYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJISIM ~ JJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHON  (OpMYJIbl OPraHUYECKOrO COeAUHEHUsT 1Mo wmacce (00bEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHMX CBOMCTB WM CIIOCOOOB
NOJIYYEHUS, ONPEIEIICHHE [OJM BBIXOAA NPOJIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€U NMPU U3YUYEHUU OPraHUYECKON XMMUHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHBIX TMOHSATHUM, TaK U TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukausi, HaOIIOJIEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DHEPTreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHUE
BEIECTBa, (DU3UYECKHE BEIWYUHBI, €IUHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Mmacca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U TreTepoTpOodHBIA TUN NUTaHUSA, OpPOXKEHUE,



dorocuHTe3, nbIXaHWE, OEJIKW, YIJIEBOABI, JKHUPHI, HYKICHHOBBIC KHCIOTEHI,
(epMeHTBHI.

['eorpadus: moae3Hble NCKOMAEMBbIE, TOIIIIUBO.

TexHomorusi: MUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMHUECKUil 35iemMeHT. M3oTtomnbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUYECKHE YPOBHH U
noaypoBHU. AToMHBIE opOuTanu. Kiaccudukarums XuMHUIeCKUX JIEMEHTOB (S-, P-,
d-, f-a;mementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNeKTPOHHBIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXKJIEHHOM COCTOSIHHMH, DJICKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DIEeKTpOOTPULATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
J.N. MenneneeBa. CBsi3b MEPUOAUYECKOTO 3akoHA U llepuoguueckoil CUCTEMBI
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX U CIOXHBIX BEIIECTB [0 TpylNmaM W MepHojaM. 3HAYCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JiIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBs3u. KparHele cBs3u. Bopoponnas CBs3b.
MexXMONeKyIIpHbIE B3AUMOJACUCTBHS.

BasieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMIUIEKCOOOpa30oBaTelb, JIMTAHAbL. 3HAYCHHE KOMIUIEKCHBIX COCIMHCHHI.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAITUYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pacTBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHUcTamioruaparsl.



Knaccuduxanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. TpUBHUATBHBIC
HAa3BaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHCHUS U IMPEBPAIICHUS
SHEPIUM NMPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXUMHYECKUE YPABHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Kataaus u kataiau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsi. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponutuyeckas auccornuaius. CuwibHbie U cla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHTpasbHas,
miesouHas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKHUCIHUTENBbHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIEHUS.
Okucnutenb W BOCCTAHOBUTENb. IIpolecchl OKHUCIEHHS W BOCCTAHOBIICHHS.
Baxxuelime OKHCIUTENNM W BOCCTAHOBUTEIM. MeTon 53JIeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMEePOKCHAA BOJAOPOJAa B MPUCYTCTBUM KaTallu3aTopa, MOJAEIH
KPUCTATUYECKUX PEMIETOK, MPOBEJACHUE PEaKIIUii HOHHOTO 0OMEHa, OTpe/eIcHIE
Cpeabl pacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIHSAHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM peaKIUu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nyecKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydenue, ¢usndeckne M XHMHUYCCKHE CBOMCTBA: PEaKIMHU C
METAJUIAMU W HEMETajulaMH, BOCCTAHOBUTENIBHBIE CBOMCTBA. [ 'WMIpUIBL
TonIMBHBIE JIIEMEHTBI.

lanorensl. Haxoxzaenue B mpupoje, cnocoObl MojdydeHus, (GU3UYECKHE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHelIne KUCIOPOACOASPIKAIINE
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOIYUYEHUS
rajoreHoB. [I[puMeHeHne TaloreHoB U UX COCIUHEHU.



Kucnopona, o3on. JlaGopatopHble M HPOMBIIIIEHHBIE CIOCOOBI MOTYYEHUS
Kkuciopona. Ou3nueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpPOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBomopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIOTHL. IIpuMeHeHne cepol U €€ COeIMHEHUN.

Azor. Haxoxnenue B TpupoJie, CIOCOOBI ToJNy4deHUs, (uznueckue u
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIBI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[pruMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI00pEeHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota U e€ comu. [Ipumenenue Qocdopa u ero coemunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIU(UKAIUY.
duznyeckue W XMMHUUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcua yrimeponma(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIIEPOIAOM, U €ro
COeIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CIOCOOBI TMOJy4YeHHUS, (PU3HUECKUE H
xumuyeckue cporcTBa. Oxcun kpemHusA(lV), xkpeMHHeBas KUCIOTa, CUIUKATHI.
[IpuMenenue kpeMHus U ero coequHeHuil. CTeKI0, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuognueckor cucteMe XUMUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHUS JJICKTPOHHBIX 000JOYEeK aToMOB MeTauioB. OOmue
¢usnueckre cBoNCTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CmuiaBbl METAIIOB.

DNEeKTPOXUMUYECKUN psifl HanmpspkeHUd MeTaiwioB. OOmme  crnocoObl

MOJTy4YCHUS METaJIOB: TUAPOMETAITYPIHUS, MIAPOMETAILTYPrus,
anexktpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuil u kanuii: mnonyyeHue, (QU3HUECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHU.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M KajiblUi: moJiydeHue, (Q(U3NYEeCKUe u
XUMHUYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCTBIX BEIIECTB W HX COCAUHCHUI.
XécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHMUS.



AoMUHUN: TIOJTy4eHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA, MTPUMEHEHHE
MIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTEpHbIE CBONCTBA OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTauioB 1oOouHblx noarpynn (b-rpynm)
[Iepunoanuueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxXpoMartbl, HUX
OKHUCJIMTENbHBIE CBOMCTBA. [lonyyeHne u npuMeHEHHUEe XpoMma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coeauHeHuil. OKCusl,
ruapokcuanl u conn xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCMHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IpumeHenue
LMHKA U €r0 COEIMHECHH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, ¢ocdopa, xenesa, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIETOYHO3EMENBbHBIX METAJUIOB C BOJAOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpUaIOB), B3aUMOJCICTBAE LIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
HIeJI0YEeN, KAYECTBEHHBIE PEAKIIMM Ha HEOPTAHMYECKHUE aHUOHBI, KATHOH BOAOPOJa
U KaTHOHbl METAJUIOB, B3aMMOJECUCTBHE THUIPOKCUIAOB AIOMHHUSA W ILUHKA C
pacTBOpamMu KHCJIOT U IIEJIOYEH, PEUIEHUE SKCIEPUMEHTAJIbHBIX 3aJa4 [0 TeMaM
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMuu B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJaxX IIO3HAHHUS M METOAOJIOTMA HAYYHOrO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHn3alii XMMUYECKOTO NPpOU3BOACTBA. [IpoMbIITIECHHBIE
CIIOCOOBI MOTYYEHUST BAKHEHIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH CpeAbl U €ro MOCHEIACTBHUS.
Ponp xumuu B o0ecrnieueHnH SHEPreTUIecKoi O€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Poib XuMuu B pa3BUTUHA MEIULIMHBI.



XuUMUS THIIA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE N00aBKkU. Poiib xumMuu B
oOecreyeHny NUIIeBoi 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBuiia
0e301acHOr0 MCHOJB30BaHMS MpPenaparoB OBITOBOM XUMUU B TOBCEAHEBHOM
KU3ZHHU.

XUMHSI B CTPOUTEIHCTBE: BXKHEUIIINE CTPOUTENbHBIC MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YI0OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl aiist 3nekTpoHukd. HanHoTexHomoruu.

PacuétHnie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MNpPHUMECH, MacCchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKkiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJAPHON
KOHLICHTPAllMM BELIECTBA B PAcCTBOPE, JOJM BBIXOJA NPOAYKTa pEaKUUu OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl TpU  M3yYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Kiacce ocynIecTBIsIETCS Yepe3 MCIOJIb30BaHUE KaK
o0IIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, EPUOJUIHOCTh, HAOIIOJACHNE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOJCIUPOBAHUE.

®usnka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, D3IJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHbD,
BEILECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICAJIbHBIA ra3,
¢du3nUecKre BEIMYNHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTaboam3M, MaKpo-
U MUKPORJIEMEHTHI, O€JIKH, KUPBI, YIJIEBObl, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEHIECTB U ITOTOK YHEPTUHU B IKOCUCTEMAX.

I'eorpadusi: MmuHepasbl, TOpHBIE MOPOJIbI, MOJE3HbIE UCKOIMAaeMble, TOIUIUBO,
peCypCeBl.

TexHomorus: XUMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJICTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIIEHHOCTD, MIPOU3BOJCTBO KOCMETHUYECKUX



nperaparos, MMPOU3BOACTBO KOHCTPYKHMOHHBIX MATCPHAIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IVNTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHNU
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMUMHUCS POCCHUMCKON TpaKJaHCKOM HMJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOONPEIEICHUIO; HAIMYNE MOTUBALIMH K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIIECTBE TpaBWJIaMM M HOPMaMH TIOBEICHMS; HaJU4Me
IPABOCO3HAHMUS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTH
KU3HEHHBIE TUTaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIecce peaau3ani 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B Mpoliecce peajan3alud 00pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U IPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3/IaHHUH
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIBHBIX 33714, BBHITTOJHCHHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAJIU3€ Pa3IMYHbIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEYECTBEHHON XMMUM;

YBOXEHUS] K MPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U TMPAKTHUECKOIO
MPUJIOKEHHUS] XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CTh pe3yJbTar
JUINTENbHBIX ~ HAOMIOJEHUM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpECa W TMI03HABATEIHHBIX MOTHBOB B TOJYYCHHUH U IMOCICIYIOIIEM
aHanu3e WHPOPMAIUU O TIEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XAUMWH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEJCHUE M TOCTYIKH CBOUX TOBAPHINCH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS IOCIICICTBHM
MIOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IICHHOCTEH 370pOBOr0 MW Oc3omacHoro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K COOCTBCHHOMY (DHU3HUYCCKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOM JEATEIHHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIIKUX 3JOPOBbIO U JKU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NeSTEBbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JOPYrHMX BHAAX
NeSITETHHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHUM TPAKTHUYECKUX 3a]ad
COIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHHUH 10 XUMUHY;

yBOXKEHUS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWUBUIYaIbHON TPacKTOPUH
obOpa3zoBanus, Oyaymer mnpodeccnu W peaau3aluud COOCTBEHHBIX JKH3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIECTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IE€JIECOO00PA3HOTO OTHOMICHUS K TPUPOJIEC KAK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHUST TJIOOAIBHOTO XapaKTepa JKOJOTUYECKUX TPOOJIeM, BIUSHHUS
YKOHOMHYECKHUX MPOTIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
IPUPOJHON cpeqie, YMEHUsI MPOTHO3UPOBATH HEOIArONPHUATHBIE JKOJIOTHYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeSATeTbHOCTH AKOJIOTUYECKON HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKe, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TMPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUY PANMOHAIIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYXKaroIeM MUPE KaK O €IWHCTBE MPHUPOJLI U YEIIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepHUANbHON KyJIbTYpbl, B PEIIEHUH TII00aTbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIOBUN YCHEIIHOTO TPYJa M DKOJIOTMYECKH KOMGPOPTHOM >KM3HU KaXIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHUsl CYUIHOCTH METOJ0B
MO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJydaeMble 3HaHUS NIl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
IPOUCXOIANIUX B HEM U3MEHEHUHN, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4yHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
CaMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NEeSATEeIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATHBI

MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILEHAYUHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaJIbHbIE yueOHBIE JCHCTBHs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G yHKIIMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYaloIInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHUS M YHUBEpPCAJIbHBIC yueOHbIE
JNEUCTBHUS B ITO3HABATEILHON U COIIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE€ Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISATUBHBIMHU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOru4YecKme JAeicTBUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThl AESITEIBHOCTH C TOCTABICHHBIMU LIETIAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI M YCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JI KiIacCU(PUKaMu BEIIECTB U
XUMHUYECKUX PEaKIUil;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, (OPMYIHUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPa30BLIBATH MO/ICJIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — TpU PEIICHUH YYEOHBIX IO3HABATEIbHBIX W MPAKTHUUYECKUX 3ajad,
MIPUMEHSITh HAa3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS JJIsl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynUpOBATH LM U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh MTOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI I (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOI0IATh 3a XOJ0M
mpoliiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyJIUpOBaTH
0000I1IeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NESTENBHOCTH, TMPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB pEIICHUs] TMPAaKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IUYHbIX
METOJIOB NTO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMyJIsIpHAsl JUTepaTypa XUMHUYECKOTO COJAEpXKaHUsS, CIPABOYHBIE IOCOOMS,
pecypcel MHTepHETa), aHAaTM3UpOBaTh MH(OPMAIUIO pa3IWYHBIX BUIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh ed JIOCTOBEPHOCTD u
HENPOTHUBOPEUHBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPH TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS  BBITOTHEHUS yYeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHbopManuu (CXeMbI, TpapuKH, TUATPAMMBI, TAOIUIIBI, PUCYHKH U IPYTHEC);

UCIIOJIb30BaTh HAy4HBIM $3bIK B KayecTBE CpeAcTBa Mpu padbore c
XAMUYECKOW WHPOpMANMe: NPUMEHSITh MeXNpenaMeTHoie (hu3udeckue u
MaTeMaTU4YEeCKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAT0Ta U/ MU
JIUCKYCCHUH, BBICKA3bIBATh W€, (POPMYIHPOBATH CBOU MPEII0KEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHON 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3alni y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIJIACOBAHUS ITO3ULIMK B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepcaJlbHbIe y4eOHbIE 1eCTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss €€ Leau W 3aJauyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4eOHBIX M UCCJIENOBATEeNbCKUX 3a/ad, BbIOMpATh Haunbosee
b }exTuBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro o0Imero o0pa3oBaHMs BKIIOYAIOT CHECIU(PUICCKHEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIMA
0 OCBOCHHIO, MHTEPIIPETAIIUN U MPEOOPA30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUA M MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’Ke B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUSX, CBSI3aHHbIX ¢ XUMHeil. B
nporpaMMe MO0 XHMHUHU TMpPEIMETHbIE pe3yJbTaThl MPEACTABICHB MO TOJaM
U3YUYEHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHUSI Kypca «OpraHuyeckass XuUMUSI»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECICUEHHH YCTOMYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIEBONW 0€30MacHOCTH, B Pa3BUTUU MEAMUIMHBI, CO3JaHUM HOBBIX MaTepHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrnieueHU paMOHAILHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI U OOIIEH KYJIbTYphI
YelloBEeKa, a TakKKe DJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310pOBbIO U IPUPOHOM CPEJIE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUSI — XUMUUYECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alMsS AaTOMHBIX OpOuWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAIbHAS
rpyIna, pajaudkan, CTPYKTypHbie GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJOPOIHI,
KHACTIOPO/I- U a30TCOJEpPKAlUE OPraHUYeCKUe COCAMHEHHs, MOHOMEp, IMOJIHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC COCIWHCHHS; TEOPHUH, 3aKOHBI
(mepuonnueckuit 3akon J[. U. MeHneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUS
U TPEBpallleHHs] HHEPrUd MpPU XUMHYECKUX pPEakKlusixX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllhie B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPeICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX PpEaKIHi, TEPMOJWHAMHUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dekTrl, opuentantsl | u Il pona);
(akTONOTrNYEeCKUE CBEJICHHUS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH M OE€30MacHOM
UCTIOJIb30BAaHUM BaKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
NEATENIbHOCTH  Y€JIOBEKa, OOIIMX  HAYYHbIX MPUHIUIAX  XUMHUYECKOTO
IIPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPaOOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHABIIMBATh UX B3aUMOCBA3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS MHPH
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUS] XUMHUYECKUX PEAKIMM U PaCKpPbIBATh UX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHMUIA;



M3TOTaBIMBATh MOJEIN MOJEKYJ OpPraHMYECKUX BEHIECTB JJIs WILTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/Tpyline COEIWHEHHWH, J1aBaTh WM Ha3BaHUS IO CHUCTEMAaTHYEeCKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJISl OTIEIbHBIX
npeAcTaBUTENCH OpraHMYeCKUX BEIIECTB (ITHIICH, alleTWICH, TOJIYOJI, TJIMIIEPHH,
STUJICHTJIUKONb, (DEHOJ, (OpMaNIbICTU, alleTAIbJICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTA, YKCYCHAs KUCJIOTa, CTEApUHOBAs, OJICMHOBAS, MAJIbMUTHHOBAs KUCJIOTHI,
[JIMIMH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHe);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYEeCKUX COCAMHEHUSX (KOBaJE€HTHAs WM WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKCHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa /st 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
¢uznueckre U XUMHUYECKHME CBOMCTBAa THUIMYHBIX NPEJCTABUTENEH pPAa3TMYHBIX
KJIACCOB OPraHMYECKHUX BEIECTB: aJIKaHOB, IIUKIOAIKAHOB, aJJKEHOB, aJKaJINCHOB,
QIKUHOB, apOMAaTHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIUid C UCHOJb30BAHHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPXKIAaTh HAa KOHKPETHBIX TPUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBS3H (G- U M-CBSI3H ), B3AUMHOTO BIIUSHUS aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh HCTOYHUKH YTIECBOJOPOTHOTO
ChIpbsi (HedTh, TNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro mnepepaboOTKH M
IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadoOTKu;

c(hOpMHUPOBAHHOCTh BJIAJACHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOJIOMICHUH, U3MEPEHUN, MOJICTUPOBAHNUN, IKCIICPUMEHTE
(peasTbHOM M MBICIICHHOM) M YMEHUS TIPUMEHSTD 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALIMIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — I U3y4YEHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMHM W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIB30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHU I, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM M ypaBHEHUSM XMUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3NUECKUX
BenMYuH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O0€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYallMsAX, CBA3AHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIUU YIJIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PACMO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOJIOJIEHUEM TIPABHII
0e30macHOro OoOpallleHus ¢ BEIeCTBAaMHU M JA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynupoBaTh IENb UCCIENOBAaHUA, TNPEJCTABISATh B pazNu4YHON (dopme
pe3yIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0aTh MpaBUiia IKOJIOTHUECKH 1EeJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHMS CBOETO 3J0pPOBbS, OKPYXKaroUeh
IIPUPOJAHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKUBbIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaTtens [K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MPOMBILIJIEHHOCTHU U B OBITY C TOYKH 3PEHUSI COOTHOILIEHUS] PUCK-T10J1b3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYILECTBISATh IIEJICHANPABICHHBIA MOUCK
XUMUYECKOU MHGOpPMALIUM B PA3IMUHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, CpeacTBa MaccoBoi uHpopmanuu, MHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATH XMMUUYECKYI0 UHpOpMaIUI0, IepepadaTsiBaTh €€ U MCHOJIb30BaTh
B COOTBETCTBHUM C TIOCTaBICHHON y4eOHOM 3a7adeil.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOImas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJIIEHUM NPUPOABI, O MECTE U 3HAYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOMYHMBOIO
pa3BUTHSA, B pEHICHUU MTPOOJEM HKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MAaTEpHaOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECIECUCHHH PAlMOHAIBLHOIO MPUPOJIOIOIL30BaHUS, B
dbopMuUpOBaHUM MHUPOBO33PECHHUST U OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINE TIOHATUS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

H30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuAM3alus aTOMHBIX OpOuTaiei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKass CBS3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYecKas, BOJAOPOJIHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasl peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJICKTPOIUTHYECKAsT JUCCOLMAIMSI, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEMJIOBOM 3¢ eKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUSI AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUIN
3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHECHUS U
MPEBPAILCHUS SHEPTUM MPU XUMHUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHWH, MHPOBO33PECHUYECKUE 3HAHUWS, JIEKAIIME B OCHOBE TOHUMAHHUS
MPUYUHHOCTH M CUCTEMHOCTM  XUMHUYECKHX  SBJICHUH;,  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM U
HA/IMOJIEKYJISIDHOM  YPOBHSIX; TIPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakiui, TEPMOJUHAMHUYECKHX H  KUHETHYECKHX 3aKOHOMEPHOCTIX  HX
MPOTEKaHUsA, O XMMHUYECKOM pPABHOBECHH, PACTBOpPAX W JHCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHHH W 0€30MacHOM
WCITOJIb30BAHUH BAYKHEUIITNX HEOPTaHWMUYECKUX BEIISCTB B OBITY W IPAKTHUCCKOM
NESTEIPHOCTA  YEJOBEKa, OOIMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aHMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IPH
ONMKCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAIICHHUI;



c(hOpMUPOBAHHOCThL YMEHHSI HCMOJB30BaTh XUMUYECKYIO CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M  YPaBHEHUHW XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyio HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCIMHEHUAX, BHUJI XUMHUUYECKON CBsA3U (KOBaJICHTHas,
WOHHAs, MeETaJUInuecKasi, BOJOPOJHAs), THUI KPUCTAIUIMYECKON pEImIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW pemérku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUH:  KJIacCUPUIUPOBATH:  HEOPraHUYECKUE
BEILIECTBA M0 UX COCTaBY, XUMUYECKUE PEAKIIUU 110 PA3JIUYHBIM MTPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTeNEHEHl OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3zaTopa H
JIPYTHUe); CaMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUDUKAIIUN
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XMMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«PHEPreTUYECKHe YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXIEHHOE HHEPreTUYECKHUE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuomam u rpynnam Ilepmonmueckon cucremsr [l W
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  Pa3IMYHBIX  KIJIACCOB,  MOATBEPXKAATh
CYILIECTBOBAHHE TEHETHUYECKOM CBSI3M MEXAY HEOPraHWYECKUMHU BEIIECTBAMH C
MOMOIIIbIO YPABHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUIA;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTABICHHUS AJIEKTPOHHOTO OanaHca
ATUX peaklui; peaklnii MOHHOrO0 OOMEHa MyTEM COCTABJICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWW;  peakUUd  THUAPOJIA33a;  PEaKUUi
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTL yMEHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHMN C Y4ETOM HMX SHEPrE€TUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHWMHUYECKOM pEAaKIMU B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(baKkTOpOB, a TAKXKE XapaKTep CMEIIEHUS] XUMUYECKOTO PAaBHOBECHS I10]] BIUSIHUEM
BHEUTHUX Bo3aeicTBui (npunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeXKaIUEe B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUS! CEPHOM KHUCJIOThI, aMMHAKa,
o0IMe Hay4yHble TPUHIUNBI XUMUUYECKHUX ITPOU3BOJICTB; II€J€CO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBl — HAOMIOACHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS TIPU SKCIEPUMEHTAILHOM MCCIICIOBAHUYN BEILIECTB
U JUISE OOBSICHEHHS XUMHYECKUX SBJICHHH, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOMN JeATeIIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KHU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
NOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MPOBOAWTH PACUEThl: C HCIOIH30BAaHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT W IIEJIOYEH C
U3BECTHOW CTENEHBIO AMCCOLMAlMU; Macchl (00BEMa, KONMYECTBA BEIECTBA)
IIPOAYKTa PEAKLUHH, €CIU OAHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJAE PacTBOpa C
OTpeIeIEHHOW MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30OBITKE
(MMeeT MpUMeCH); MO BBIXOJA TPOAYKTA PEAKIUU; OOBEMHBIX OTHOIIECHUU
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MpPOBEICHHE  peakuuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOI'O0 COCTaABA HEOPTraHUYECKUX BELIECTB, ONPEICICHUE
Cpeabl PAcTBOPOB BEIIECTB C TMOMOIIBID HWHIWKATOPOB, H3YYECHUE BIIUSHUSA
pasnuYHBIX  (HAaKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamwsy U «Hemertamne») ¢
coOJII0IcHUEM TpaBmil 0€30MaCHOr0 O0palleHus C BEleCTBAMU U J1TA0OPATOPHBIM
o0opynoBanueM, (GOpMyIUpOBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B
paznuuHoN QopMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OICHUBATH MX
JTOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHUII: COOTIOATh MpaBUia MOJIb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbIM 000pyJOBaHUEM, OOpalleHus C BeIlleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, JKOJIOTHYECKH II€JIE€CO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA YKMUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazaress [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOpPMAILIUK B PA3IMYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoi uHdopmainuu, UHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeii.
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' P JHBIE I HAOPOA https://edsoo.ru/
Hroro no paszneny 35
Pasnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHU s
bub OK
3.1 Crnuptsl. DeHon 11 1 nomorexa 1
https://edsoo.ru/
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KapOoHWIIbHBIE COCAMHEHHUS: alIbACTUIbI U
3.2 keroHbl. Kap6oHOBbIE KUCIOTHI. CIIOKHBIE 21 1 1
a¢upsl. XKups

bubmuoreka [JOK
https://edsoo.ru/

bubmmoreka [{OK
3.3 VYTIeBoibl 9 1 https://edsoo.ru/
Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 12 2 bubmorexa [TOK
https://edsoo.ru/
Hroro mo paszueny 12

Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS

bu6mmoreka [IOK
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6 1 httos://edsoo.ru/
Hroro mo pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 102 4 7
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11 KVIACC

KosnyecTBo yacos DJIeKTPOHHbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTieckue (uu¢posrIe)
NPorpamMmbl Bcero 5 6 o0pa3oBaTejibHbIE
padoThbI padoThbI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH Bu6morexa LIOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 9 .
https://edsoo.ru/
anemenToB J. . Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 .
BEIIECTB https://edsoo.ru/
bu6moreka [IOK
1.3 XVUMHYECKUE PeaKIHH 19 3 https://edsoo.ru/
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 Hemeramet 31 3 https://edsoo.ru/
bu6mmoreka [JOK
2.2 Merazet 23 2 https://edsoo.ru/
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9 .
KU3Hb https://edsoo0.ru/
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrtpoasubie | IIpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
[IpenMer u 3HaUEHUE OPraHUYECKON
XMMMH, MIPEICTaBICHIE O MHOT000pa3nuu
1 opranmyeckux coeguHeHn. MHC Tax 1 bubmorexa LIOK
P ) TPy https://edsoo.ru/
10 OXpaHe Tpyja npu paboTe B kKabuHeTe
xumun MOT-086- 2023
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja
2 (OCHO;)HOC " 3032 NEHHOE coc}::o;{gnﬂ) 1 bubmorexa HOK
R ’ https://edsoo.ru/
BanenTHble BO3MOKHOCTH aToma yriepoaa
XuMHYeckas CBsI3b B OPraHU4eCKHUX

3 coeTMHCHUAX. MexaHu3Mbl 00pa30BaHMs 1 bu6mmoreka [IOK
KOBAQJICHTHOM CBSI3HU, CIIOCOOBI pa3phiBa https://edsoo.ru/
CBs3EH

4 Teopust cTpoeHUS OPraHUYECKUX 1 bubnnoreka [JOK
coenunenuii A. M. byrneposa https://edsoo.ru/
Buner uzomepun: cTpyktrypHas,

5 IIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1 bubnuoreka [IOK
3¢ deKTH B MOJIEKYIaX OPraHUYeCKUX https://edsoo.ru/
COCAVHEHUN
[IpencraBnenue o KIaccuPpUKaUU U

p ¢ bu6nmoreka [JOK

6 cucrematnueckas Homenkiatypa (IUPAC) 1

OpraHU4YC€CKUX BCUICCTB

https://edsoo.ru/
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7 Knaccugukanus peaxkiuii B OpraHn4eckoi bubmuoreka [IOK
XUMHAH https://edsoo.ru/

8 CucreMaru3anus 1 0000IIeHIE 3HAHUH TT0 bu6mmoreka [IOK
TEME https://edsoo.ru/
AJIKaHBI: TOMOJIOTUUECKHH psJl, oO1as

9 dhopmyna, HOMEHKIIATypa U U30Mepus, bubnuotexa [JOK
3JIEKTPOHHOE W MPOCTPAHCTBEHHOE https://edsoo.ru/
CTPOCHHE MOJIEKYJT

10 du3nvecKknue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
AJIIKaHOB https://edsoo.ru/
Haxoxnenue aikaHoB B IPUPOE.

11 CriocoOsl nostydeHus u an:/n\feHeHHe bubmmorexa LIOK

https://edsoo.ru/
aJIKaHOB
[uxnoankansl: obmas Gopmyina,

12 HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH bubnnoreka [JOK
CTPOCHHS M XUMUUYECKUX CBONCTB, CITIOCOOBI https://edsoo.ru/
MOJIy4€HUs U IPUMEHEHHUE
Pemenue pacu€THbIX 3a1a4 Ha
oTmpeziesieHue MOJICKYIIpHON (hOPMYIIBI

13 OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM bubnnoreka [JOK
JIOJIIM aTOMOB 3JIEMEHTOB, BXOJSIIMX B €0 https://edsoo.ru/
coctaB. CucremaTtuzaius 1 00001IeHne
3HAHUM 110 TEME
AJKEHBI: TOMOJIOTHYECKH psijl, oOmas
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL. bubmiorexa IOK

CrpykTypHas U LUC-TpaHC-U30MeEpUs
AJIKEHOB

https://edsoo.ru/
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duznueckre 1 XUMUYECKUE CBOUCTBA

bubmuoreka [JOK

15
ankeHoB. [IpaBuino MapkoBHHKOBA https://edsoo.ru/

16 CriocoOBI MMoJTydeHUsT ¥ IPUMEHEHUE bubnuorexa [JOK
AJIKEHOB https://edsoo.ru/
[Ipaktuyeckas padora Ne 1 mo teme
"[lonydeHue sTUIIEHA U U3yYEHHE €T0
cBoiicTB". MHCTPYKTaX 10 OXpaHe ma

17 IpH 11 OBGHGHHE};ICMOHCT aHI:/IOHHE)zl bubmorexa HOK

pHTIp P ’ https://edsoo.ru/
71a00paTOPHBIX OTBITOB M TIPAKTHIECKUX
3ansaTuii no xumun MOT-037-2023
(mepBUYHBIN).
Pemenune pacu€THbIx 3a1a4 Ha
18 oTpeieJICHUE MOJICKYIISIPHON (OPMYITbI bubmiorexa LHOK
P YAP pMY https://edsoo.ru/
OpraHMYECcKOro BEIIecTBa
AJNKaZMEHbI: CONPSHKEHHBIE,
19 M30JIMPOBaHHBIC, KyMYJIMPOBAHHbBIC bubmmorexa LIOK
P > KYMYTHP i https://edsoo.ru/
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20 XUMHUYECKUE CBOMCTBA CONMPSKEHHBIX bubnunoreka [JOK
JIUEHOB https://edsoo.ru/

21 CriocoObl MosTyueHus: ¥ IpUMEHEHUe bubnnoreka [JOK
aJIKaJIMuEeHOB https://edsoo.ru/
AJNKUHBI: TOMOJIOTHYECKUN psifl, oOmras

29 (bopmyna, HOMEHKIATYypa, JEKTPOHHOE U bubnuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, https://edsoo.ru/
(uznueckue cBocTBa

N bubmuoreka [JOK

23 XUMHUYECKUE CBOMCTBA aJIKUHOB

https://edsoo.ru/
24 KauecTBeHHBIC peakIny Ha TPOHHYIO CBSI3b bubnmnoreka [JOK
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https://edsoo.ru/

o5 CriocoObI MOJTydeHUsT ¥ IPUMEHEHUE bubnuorexa [JOK
AJKUHOB https://edsoo.ru/
26 Pemrenne 3anad: pac4€Tsl 10 YpAaBHEHUIO bubnnorexa [HOK
XUMHUYECKOHN peaKIuu https://edsoo.ru/
97 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 bubnuotexa [JOK
Teme https://edsoo.ru/
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
OpMyJia, HOMEHKJIATypa. DIEKTPOHHOE U
28 : (I))c yaH’CTBeHHoe CTYI:)eHI/Ie MoieK i bubmorexa HOK
POCT
pOcTp P Y https://edsoo.ru/
OeH30J1a ¥ TOJTyoJ1a, UX GU3NYECKUE
CBOICTBa
29 XUMHUYECKUE CBOMCTBA APEHOB: PEaKIIMKU bubnnorexa [JOK
3aMelIeHus https://edsoo.ru/
XUMHUYECKHE CBOMCTBA apEHOB: PEAKIINU
30 MIPUCOEAMHECHUS OKI/ICJ‘ICEI/IC r01\fonor03 bubmorexa HOK
P A ’ https://edsoo.ru/
OeH3071a
31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bubnuoreka [JOK
CcTUpoOJIa https://edsoo.ru/
Pemenune pacu€tHbIx 3a1a4 Ha
32 ompe eJIeIl;I/Ie MOJICKYJISIPHOH (hOPMYITBI bubmorexa HOK
el YBp pMY https://edsoo.ru/
OpPraHHYECKOTo BEIIecTBa
33 CriocoOBlI mosTyueHus: ¥ IpUMEHEHUe bubnmnorexa [JOK
apeHoB https://edsoo.ru/
34 I'eneTnueckas CBSA3b MEXKIY PA3TUYHBIMH bubnmnorexa [JOK
KJ1accaMu yIrieBOAOPOI0B https://edsoo.ru/
35 Pacu€rbl 0 ypaBHEHUSAM XUMHUECKUX bubnuoreka [IOK

peakuuii. Cuctemaruszaiys u 00001eHne

https://edsoo.ru/
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3HAHUH 110 TEME

[Tpupomusiii ra3. [lonytabie HETAHBIC

bu6mmoreka [IOK

36
rasbl https://edsoo.ru/
37 KameHnHbI#1 yroJib ¥ IpoIyKThI €10 bubnnorexa [HOK
nepepadoTKu https://edsoo.ru/
Hedts 1 ciocoOs1 €€ mepepaboTKu.
38 IT i)MeHeHHe po TOII: HIZ: epaboTKu brbmmorexa LHOK
p POAYK Pep https://edsoo.ru/
HedTH
39 I'eneTnueckas cBsI3b MKy pa3IUYHBIMU bubnuorexa [JOK
KJIacCaMH YIJIEBOJIOPOJIOB https://edsoo.ru/
["amoreHopPON3BOAHBIE YTIIEBOIOPOIOB:
40 JJIEKT OHH(l;)e CT OeHI/Ie'yreaKHI/II/I ’ bubmorexa HOK
P P P https://edsoo.ru/
3aMelleHus TajJoreHa
JeWcTBue menoueit Ha
. bu6mmoreka [JOK
41 rajoreHNnpou3BoAHbIC. B3auMoaeiicTeue
https://edsoo.ru/
JUTajJoreHaJIKaHOB C MarHUeM U IIMHKOM
42 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110 bubnuoreka [JOK
pazaeny "YrieBoaoponr" https://edsoo.ru/
43 KounTponbHas paborta o teme
"VYraesopopoab"
[IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKUH psifl, oOmmast popmyna,
P dopmy bubmuorexa [JOK
44 CTPOEHHUE MOJIEKYII, U30MEpHS,
https://edsoo.ru/
HOMEHKJIaTypa, KIaccuuKaus,
(uznueckue cBocTBa
45 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubnmoreka [JOK
OJTHOATOMHBIX CIIUPTOB https://edsoo.ru/
46 CrniocoObl nosryyeHus U NpUMEHEHNe bubnuoreka [IOK
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OJHOATOMHBIX CIIMPTOB

https://edsoo.ru/

[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

bu6mmoreka [IOK

47 M30MepHsl, 0COOCHHOCTH (DPU3UUYECKUX U
PiL, 00D L hitps://edso0.ru/
XHUMHYECKUX CBOMCTB
MHOT0aTOMHBIC CITUPTHI: ATUIICHTITUKOIb U
48 TJIHIEPUH, UX PU3NUECKHE U XUMUUYECKHE bubmmorexa LHOK
. pHi, https://edsoo.ru/
CBOCTBa

49 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuoteka [JOK
MHOTOaTOMHBIX CITUPTOB https://edsoo.ru/

50 ®deHoJT: CTPOSHUE MOJICKYITBI, (PU3NIECKUE bubnuorexa [JOK
cBoiicTBa. TOKCHYHOCTH (peHoa https://edsoo.ru/

. bubnuorexa [JOK

51 XuMHu4ecKkue cBoicTBa (heHosa 1

https://edsoo.ru/

59 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnnorexa [JOK
¢benona https://edsoo.ru/
[Ipaktrueckas padota Ne 2. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Cruptsl 1 heHomsl". MHCTpYKTaX 1O

53 OXpaHe Tpyaa IIPU OPOBEACHUN Bubmorexa HOK

P Pyza fipu tp https://edsoo.ru/
J€MOHCTPAIIMOHHBIX, TA00PATOPHBIX
OTIBITOB U MPAKTUYECKUX 3aHATUH IO
xumun MOT-037-2023 (oBTOpHBINA).

54 Cucremaru3anus 1 0000IIeHUE 3HAHUH 110 bubmuorexa [JOK
TEME https://edsoo.ru/
ANbJIETUIBI U KETOHBI: DJIEKTPOHHOE

55 CTpOeHUE KapOOHUIBLHON TPYIIIHI; bubnmnorexa [JOK

TOMOJIOTHYECKHUE psbl, 00mas Gpopmyia,
M30MepHs U HOMEHKIIATypa

https://edsoo.ru/
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56 AJbJeTUABI U KETOHBI: (PH3HUECKHUE bubmuoreka [IOK
CBOWCTBA; peaKUU MPUCOCTUHEHUS https://edsoo.ru/

57 Peaknuu okuciieHUsI 1 KaUeCTBEHHDIC bu6mmoreka [IOK
pEaKuMH aJIbJAETUIOB U KETOHOB https://edsoo.ru/

58 CriocoObI MMOJTyYeHUs AJTbJICTHIOB U bubnuorexa [JOK
KETOHOB https://edsoo.ru/
OnHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBEIE

P P bu6mmoreka [IOK

59 KHCJIOTBI, 0COOEHHOCTH CTPOCHUS MX

https://edsoo.ru/
MOJIEKYJT

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, UX (PU3UUECKre CBOMCTBA https://edsoo.ru/

61 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubmmorexa [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://edsoo.ru/
OcoOEHHOCTH CBOMCTB MypPaBbUHOM

bu6mmoreka [JOK
62 KHCJIOTB. MHOTOOOpa3ne kKapOOHOBBIX
https://edsoo.ru/
KHCIIOT
OCc0OEHHOCTH CBOWMCTB: HEMPEIEIbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,
63 IUKapOOHOBBIX, TUAPOKCUKApOOHOBBIX bubnnorexa [IOK
P > TP P https://edsoo.ru/
kucnot. [IpencraBuTenu BHICIINX
KapOOHOBBIX KHUCIOT

64 [TonsiTHE 0 MPOM3BOAHBIX KAPOOHOBBIX bubnnoreka [JOK
KHUCIIOT https://edsoo.ru/

65 CriocoOslI mosTyueHus: ¥ IpUMEHEHUe bubnmnorexa [JOK
KapOOHOBBIX KUCIIOT https://edsoo.ru/
CnoxHbie 3(pUpBI: TOMOJIOTUYECKUHN P

$up AL Bbubmoreka LIOK
66 oOmas (opmyna, u30Mepus U

HOMCHKJIaTypa

https://edsoo.ru/
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duznueckre 1 XUMHUYECKUE CBOMCTBA

bubmuoreka [JOK

67
3pupoB https://edsoo.ru/
Pemrenne pacu€THbIX 3a7a4: IO YPAaBHEHHUIO

68 XUMUYECKON PEAKLMHU, HA ONPEICIICHHE bubnnorexa [JOK
MOJICKYJISIpPHOH (hOPMYJIBI OPraHUIECKOTO https://edsoo.ru/
BEIllECTBA
[IpaxTnueckas padota Ne 3. Pemenue

bu6mmoreka [{OK
69 HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe httns://edsoo.ru/
ps: :
"Kap6onoBbie kucioTsl. CraoxHbIe 3QUpbI"

70 XKupsl: crpoenue, pusnueckue u bubnnorexa [JOK
XMUMHYECKHE CBOMCTBA (THAPOIIU3) https://edsoo.ru/
Oco0eHHOCTH CBOICTB JKHUPOB,

bu6mmoreka [JOK
71 COJIepXKaIIuX OCTATKH HEMPEISTbHBIX
https://edsoo.ru/
KUPHBIX KUCIIOT. JKUPBI B IpUpOIE
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX

79 KHCIIOT, MX Moromiee aencTBue. Ilonsatue o bubnuoreka [JOK
CHHTETUYECKHX MOIOIIUX CPEACTBAX https://edsoo.ru/
(CMCO)

['eneTn4eckas CBsI3b YIIE€BOJOPOOB U
73 KHACJIOPOACOAE mamlﬁ 0 FaHI/IlzleCKI/IX Bubmorexa HOK
P P P https://edsoo.ru/
BEILIECTB

74 Pacu€rel 0 ypaBHEHUSAM XUMHUYECKUX bubnuoreka [IOK
peakuun https://edsoo.ru/

75 Cucremaru3zanus 1 0000IIeHUE 3HAHUHA 110 bubmuorexa [JOK
TeME https://edsoo.ru/
OO6mras XxapaKTepUCTUKA YTIIEBOJIOB U

P P a bubmuorexa [JOK

76 KIaccuUKaIus yrieBo10B (MOHO-, TU- U

HOJ'II/IC&X&pI/II[LI)

https://edsoo.ru/
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77 MoHocaxapuasl: Gpu3nUECcKre CBOMCTBA U bubmuoreka [IOK
HAaxO’KJICHUE B IIPUPOJIE https://edsoo.ru/

78 [IpuMeHeHue rroKO3bl, €€ 3HaUCHNE B bubnnorexa [JOK
KU3HENIEATEIIbHOCTH OpraHnu3Ma https://edsoo.ru/
Jlucaxapuipl: caxaposa, MajibTo3a U

79 nakrto3a. Haxoxnenue B mpupojie u bubmmorexa LHOK

' pap https://edsoo.ru/
MPUMEHEHHE AUCAXaPUIOB
[Monmucaxapuapl: CTpOEHHE MaKPOMOJICKYT,
. bubnuotexka [JOK
80 (u3HYecKre U XUMUYIECKUE CBOWCTBA,
https://edsoo.ru/
MIPUMCHCHHE
bubnnoreka [JOK
81 [TonsiTHE 006 NCKYCCTBEHHBIX BOJIOKHAX 1
https://edsoo.ru/
Pemenue pacueTHbIX 3a/1a4 Ha
82 oTpeJieNieHue J0JIM BbIXOJa MPOTyKTa bubmmorexa LIOK
pedl A A8 TIPOILyIC https://edsoo.ru/
peaxkuu OT TEOPETUIECKH BOZMOKHOTO

83 CucreMaru3anus 1 0000IIeHUE 3HAHUH TT0 bubnuoreka [JOK
pazneny https://edsoo.ru/
KounTponbnas pabora no teme

84 "Kucnopoaconep kaliue OpraHuaecKue Bubmorexa HOK

P " P P https://edsoo.ru/
COEIMHEHUS
AMUHBIL: K1accu(UKalus, CTPOCHHE
85 MOJIEKYJI, 001I1ast opMyJiia, H30MepHUs Bubmorexa HOK
Y pMYTIa, E) ’ https://edsoo.ru/
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86 XUMHUUECKUE CBOMCTBA anu(aTHUIECKuX bubnuorexa [IOK
aMUHOB https://edsoo.ru/

87 AHMIIUH: CTpOEHHE aHWJIMHA, 0COOEHHOCTH bubnuorexa [IOK
XUMHUUYECKUX CBOMCTB aHWJIMHA https://edsoo.ru/

88 CrniocoObl nosryyeHus U NpUMEHEHUe bubnuoreka [IOK
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anmu(aTudecKux aMUHOB

https://edsoo.ru/

AMMHOKHUCIIOTHI: HOMEHKJIATypa U

89 nzomepusi, pusnuecKue CBOIMCTBA. bubnnorexa [JOK
OtnenbHbBIC PEACTABUTEH Ol https://edsoo.ru/
AMHHOKHCIIOT
XUMHUYEeCKHe CBOMCTBA aMHUHOKHCIIOT, UX

90 OMOJIOTUYECKOe 3HAYCHHE aMUHOKHUCIIOT. bubmmorexa [TOK

https://edsoo.ru/
CuHTE3 ¥ THAPOJIU3 TIENTHI0B

o1 benku xak npupoaHbIE TOJIUMEDHI; bubnnorexa [JOK
CTPYKTYpPHI OEJIKOB https://edsoo.ru/

92 XUMHUYECKHEe CBOMCTBA OEIKOB bubmorexa HOK

https://edsoo.ru/
A3oTcoiepKaIre reTepouKINIeCKHIe
93 COGI[I/IHGHEISI. HYKJ'IGI/IHCI))BBIC KHACJIOTHI: bubmnorexa [IOK
https://edsoo.ru/
COCTaB, CTPOEHHE U OMOJIOTUYECKAs POJIb
[Ipaktuueckas padota Ne 4. Permenue

94 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnunorexa [JOK
"A3zoTcoaepxaniue OpraHun4ecKue https://edsoo.ru/
coequueHus"

[Ipaktuueckas padota Ne 5. Perenue

95 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME bubmuorexka [JOK
"Pacnio3zHaBaHue OpraHUYECKUX https://edsoo.ru/
coequHeHun"

KonTponsHas pabota o Teme

96 "A30TcoepKalue OpraHndecKue
coeMHeHus"

97 OCHOBHBIE TOHSATHUS XUMUHU bubmuorexa [JOK

BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U

https://edsoo.ru/
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MCTOJbI UX CUHTC3a —IIOJIUMCPpU3alA U

MIOJINKOHICHCAITHS
98 [Tnactmaccel. YTunuzaius u nepepadoTka 1 bubnmoreka [JOK
IJIACTHKA https://edsoo.ru/
99 DnacToMephl: HaTypaJbHbIN 1 bubnmoreka [JOK
CHHTETHYECKHE Kayuyku. Pe3nna https://edsoo.ru/
Bonokna: HaTypaibHBIE, HCKYCCTBEHHBIE,
P Y bu6mmoreka [IOK
100 cuaTeTHYecKue. [lommmeps! cenranbHOTO 1
https://edsoo.ru/
Ha3HAYCHUS
[IpakTueckas pabota Ne 6. Pemenue
bu6mmoreka [IOK
101 JKCIIEPUMEHTAIIBHBIX 337a4 I10 TEME 1
" " https://edsoo.ru/
Pacrnio3naBaHue miacTMacc v BOJIOKOH
O060011eHre U cucTeMaTu3alus
bu6mmoreka [JOK
102 M3y4EeHHOTO MaTepuasa 1o TeMe 1
" " https://edsoo.ru/
BricokomoneKkynsipHble COeTMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM

1 aneMeHT. M3otonel. MHCTpyKTa) Mo 0XpaHe 1 bubnuotexa [JOK
TpyAa npu padote B kabunete xumuu MOT- https://edsoo.ru/
086- 2023

9 CrtpoeHue IeKTPOHHBIX 000104YeK aTOMOB, 1 bubnnorexa [JOK
KBAHTOBBIE YHCIIA https://edsoo.ru/

3 Knaccudukanys XuMuuecKux 2JIeMEHTOB (S-, 1 bubnnoreka [JOK
p-, d-, f-amemenTHI) https://edsoo.ru/

4 Pacnpenenenue 31eKTpOHOB 1O ATOMHBIM 1 bubnnorexa [JOK
opOuTamsam https://edsoo.ru/
DNeKTpOHHbIE KOH(UTYpalli aTOMOB

5 3JIEMEHTOB B OCHOBHOM U BO30VKIEHHOM 1 Bubmaorexa HOK

X https://edsoo.ru/
COCTOSTHUU

5 DNEeKTPOHHBIE KOH(UTYpALIUU HOHOB. 1 bubnnoreka [JOK
DIEeKTPOOTPULIATENBHOCTh https://edsoo.ru/
[Tepuoauueckuii 3axon u [lepuoanueckas

7 cuctemMa XxumMuueckux snemeHToB /1. U. 1 bubmuoreka [JOK
MeneneeBa, CBA3b ¢ COBPEMEHHOU TEOPUEH https://edsoo.ru/
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

bu6nmoreka [JOK
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
https://edsoo.ru/
MPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
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nepuoaaM

Cucremarusaius 1 00001IeHrE 3HAHUHA 110

bu6mmoreka [IOK

9
TEME https://edsoo.ru/
Bunnl xumuueckoil cBa3u. MexaHu3MEbl
10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Boaoponnas cBsizb. MexMOneKynsipHbie https://edsoo.ru/
B3aMMOICHCTBUS
BasieHTHOCTD U BaJIEHTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b JJIEKTPOHHON CTPYKTYPBI brbmmorexa HOK
' K https://edsoo.ru/
MOJIEKYJI C UX T€OMETPUUIECKUM CTPOCHHEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnnorexa [JOK
COEJIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://edsoo.ru/
BeniecTBa MOJIEKYIISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://edsoo.ru/
BEILIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnunorexa [JOK
[IpencraBienue 0 KOJJIOMAHBIX pacTBOPAX https://edsoo.ru/
HctrHHBIE PaCTBOPHI: HACBIILIEHHBIE U
bubmuoreka [JOK
15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb.
https://edsoo.ru/
Kpucrannorugpatsr
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpPOB https://edsoo.ru/
Pemrenue 3agau ¢ ucnosib30BaHUEM MOHATUN
" N " bu6nmoreka [JOK
17 MaccoBasi 10J1s1 paCTBOPEHHOTO BellecTsa',
" " https://edsoo.ru/
MOJISIpHasi KOHLEHTpalus
18 Knaccudukarus 1 HOMEHKIATypa bu6nmoreka [JOK

HCOPraHNYCCKUX BCILICCTB

https://edsoo.ru/
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Cucremaruzanus u 00001IeHYE 3HAHUM IO

bubmuoreka [JOK

19
TEME https://edsoo.ru/
KonTtponsHas padora o Temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U

20 [Tepromuieckasi cucTeMa XUMHUYECKUX
anemenToB JI. 1. Menneneesa", "Ctpoenue
BelecTBa. MHorooOpasue Beriect”

Knaccudukanus XuMuueckux peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
bu6mmoreka [IOK
21 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
https://edsoo.ru/
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPH
XUMHYCCKHAX PEaAKIIHIX

99 TennoBsie 3 HEKTH XUMUUECKUX PEAKITAMN. bubnnoreka [JOK
TepMoxuMHUUYECKUE YpaBHEHUS https://edsoo.ru/

23 Brrunciienus no ypaBHEHHSIM XUMHYECKUAX bubnnorexa [JOK
peaKkuuii 1 TEPMOXUMHUYECKUM YPAaBHEHUSIM https://edsoo.ru/
CKOpOCTh XMMUUYECKOH peakinu, e&

bu6mmoreka [IOK
24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
https://edsoo.ru/
Karanu3 u xatanuszatopbl
bubmuoreka [JOK
25 I'oMoreHHbIe U reTeporeHHbIe PeaKIuu
https://edsoo.ru/
[Ipaktnueckas padora Ne 1 mo teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakiun'.
26 WHcTpyKTax Mo oxXpaHe TpyAa pu bubnuoreka [IOK

MIPOBEJICHUH IEMOHCTPAIIMOHHBIX,
1ab0PaTOPHBIX OMBITOB M MPAKTUYECKUX
3aasgTui mo xumuu MOT-037-2023
(mepBUYHBIN)

https://edsoo.ru/
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OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHWMHYECKOE paBHOBECUE https://edsoo.ru/
[Ipaktuyeckas padora Ne 2 o reme
28 "BnusiHue pa3inyHbIX PaKTOpOB HA brbmmorexa HOK
P P . hitps://edso0.ru/
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DnexTponauTHdeckas aqucconuarus. CuibHbIe
bu6mmoreka [IOK
29 U cradble AMeKTpoauThl. CTeneHb
https://edsoo.ru/
JMCCOLIAAITIT
Nonnoe npounssenenue Boabl. Cpea BOTHBIX
30 acTBOpOB. BotopoHbIi mokaszarens (pH) bubmorexa HOK
P POB. P P https://edsoo.ru/
pacTBopa
31 I'maponus coneit. Peaknuu, npoTekaroniye B bu6mmoreka [IOK
pacTBOpax IEKTPOJIUTOB https://edsoo.ru/
[IpakTruueckast padota Ne 3 o Teme
"XUMHUUECKHE PEaKIIMU B paCTBOPax
31eKTpoanuTOB". MHCTpYyKTax MO oXpaHe
32 T apn Y TIPOBE CHI/III)/IyKeMOHCT a pI/IOHHBIX bubmmorexa LOK
PYAia IpH HPOBE A patt ’ https://edsoo.ru/
712a00paTOPHBIX OIBITOB M MPAKTHYECKIX
3ansaTui o xumun MOT-037-2023
(TIOBTOPHBIH).
OKHUCIIUTENLHO-BOCCTAHOBUTEIILHBIC
. bubmuorexka [JOK
33 peakiuu. BakHelIne OKUCIUTENN U
https://edsoo.ru/
BOCCTaHOBUTEIH
34 MeTo1 3IeKTPOHHOTO (JEKTPOHHO- bubnmnorexa [JOK
HOHHOTO) OayaHca https://edsoo.ru/
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB bubnmnorexa [JOK
BEIIIECTB https://edsoo.ru/
36 Pemrenue 3a1au pa3auyHbIX TUIIOB bu6nmoreka [JOK
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https://edsoo.ru/

bu6mmoreka [IOK
37 Pemenue 3a1a4 pa3InyHBIX TUIIOB
https://edsoo.ru/

38 Cucremaru3zanus 1 0000IIeHUE 3HAHU 110 bubnuorexa [JOK
TeMe "XuMHuueckue peakiuu' https://edsoo.ru/

39 KonTponbHas pabora no teme "Xumudeckue bubnnorexa [JOK
peakuun" https://edsoo.ru/
[Tonoxxenne Hemetaios B Ilepuoanueckon

40 CHUCTEME XUMUYECKUX 351eMeHTOB [I. 1. bubnuoreka [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://edsoo.ru/
atomoB. du3nyeckre CBONWCTBA HEMETAIIIOB

A1 AmtoTponusi HEMETaUIOB (Ha TIPUMEpE bubnuorexa [JOK
KHCJIOpoJa, cepsl, hochopa u yriaepoaa) https://edsoo.ru/

42 Bonopon: nonydenue, puznueckue u bubnnorexa [JOK
XUMHUUYECKHE CBOMCTBA. [ 'IpuIbI https://edsoo.ru/
l"anmorensl: HaXOXJIEHKUE B IPUPOJIE, CIIOCOOBI

43 MoJTy4deHus1, (GU3UICCKHUE U XUMUICCKHE bubmorexa HOK

zlq ’ https://edsoo.ru/
CBOICTBa
lNanorenoBonopoasl. Baxuneimue
44 KHCIIOPOICOAEPIKAIINE COCTUHEHHUS bubmmorexa [IOK
P P https://edsoo.ru/
raJIoreHOB
JlaGopaTopHbIe U MPOMBIIITICHHBIE CLIOCOObI
45 MoJy4eHus rajoreHoB. [Ipumenenue brbmmorexa [IOK
i P . https://edsoo.ru/
TaJIOTEHOB U MX COCTUHEHUMA
IIpaktuyeckas padota Ne 4. Perenue
bu6nmoreka [JOK

46 AKCMEPUMEHTAIBHBIX 33124 0 TEME
" " https://edsoo.ru/

l'anorenst

47 Kucnopoa: nabopatopHbie u bubnuoreka [IOK
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MPOMBIIIUIEHHBIE CLIOCOOBI MOTYYCHHUS,
¢bu3nveckne 1 XUMHIECKHe cBoicTBa. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha

https://edsoo.ru/

bu6mmoreka [IOK
48 Oxcuapl U IEPOKCUIBI
APl T TIEpOREHA hitps://edsoo.ru/
bu6mmoreka [IOK
49 Pemenue 3a1a4 pa3InyHBIX TUITIOB
https://edsoo.ru/
Cepa: HaxOKJCHHE B IPUPOJE, CITOCOOEI
50 HOJIz CHHUS (1)I/ISI/I‘ICCKI/II)e E XUMHAYECKHE brbmmorexa HOK
zlq ’ https://edsoo.ru/
CBOWCTBa
bu6mmorexa [IOK
51 CepoBoaopon, cyinbOuIbI
POBOAOPOL, CyIb(pH https://edsoo.ru/

59 Kucnopoaconepxaniye coeAMHEHUS CEPBI. bubnnorexa [JOK
OcoOEHHOCTH CBOWMCTB CEPHOM KUCIOTHI https://edsoo.ru/
[Ipaktueckas padota Ne 5. Permenune

53 JKCIIEPUMEHTAIBHBIX 3a1a4 110 Teme "Cepa u bubmmorexa LOK

< P " P https://edsoo.ru/
e€ coeTMHeHHS
A30T: Hax0XJIEHHE B IPUPOJIEC, CIIOCOOBI
bu6mmoreka [JOK
54 MoJTy4YeHUs1, (GU3NICCKUE U XUMUUICCKUE
: https://edsoo.ru/
CBOWCTBA. AMMUAK, HUTPUJIbI

55 Kucnopozcoaepxariue coeiMHEHUS a30Ta. bubnnorexa [JOK
OCO0OCHHOCTH CBOWCTB a30THOM KHCIIOTHI https://edsoo.ru/

56 IIpumeHeHne a30Ta U €ro COeIMHEHUI. bubnuoreka [IOK
A30THBIE yIO0OpEHUS https://edsoo.ru/
docdop: HaxXOXKIEHHE B IPUPOJIE, CIOCOOBI

dop Prp bubmuorexa [JOK
57 MoJTy4eHus1, GU3NYECKUe U XUMHUECKHUE
M https://edsoo.ru/
cBoiictBa. Pochuast u Gochun
58 Oxcugsl hocdopa, pochopconepxarine bubnmnoreka [JOK
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kucinoTel. Comu HochOpHON KUCITOTHI

https://edsoo.ru/

[Tpumenenne pocdopa u ero coeqMHEHUH.

bu6mmoreka [IOK

59
dochopHbie yIoOpeHHS https://edsoo.ru/
[Ipaktudeckas padora Ne 6. Pemenue
9KCIIEPUMEHTANIbHBIX 3aa4 1o TeMe "A30T U
ocdop u ux coenunenus". MHCTpyKTax 1o
60 g)x SI){GPT 712 IPU IIPOBEICHNN > bubmmorexa LHOK
p pyZia fipu ip https://edsoo.ru/
JIEMOHCTPAIIMOHHBIX, JIJA0OPATOPHBIX OMBITOB
Y MPAaKTHYECKUX 3aHATHH 1o xumun MOT-
037-2023 (mMoBTOPHBIIA).
Vraepoa: HaXxoKIeHHEe B IPHUPOJIE,
61 annof OITHEIE MO)II/I(bI/IKaHEI/I'p(l)I/ISI/IquKHe u bubmmorexa LOK
p ’ ’ https://edsoo.ru/
XUMUYECKHE CBOMCTBA, MPUMCHCHHE
62 Oxcwun yriepoaa(ll), okenn yrnepoga(1V), bubnuoreka [JOK
YIroJIbHasl KUCIIOTa U €€ COJIU https://edsoo.ru/
bu6mmoreka [IOK
63 Pemenue 3aga4u pa3auvHBIX THIIOB
https://edsoo.ru/
Kpemuwuii: HaxoxeHUE B IPUPOJIE, CTIOCOOBI
64 MOJTy4YeHUs!, ((U3UICCKUE U XUMUUICCKUE bubmorexa LHOK
zlq ’ https://edsoo.ru/
CBOMCTBa
65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIOTA, bubnnorexa [JOK
CUJIUKATBI https://edsoo.ru/
66 [IpuMeHeHNEe KPEMHUS U €70 COECIUHEHNN. bubnuorexa [IOK
CrekIio, €ro nouxy4eHue, BUIbl CTEKIIa https://edsoo.ru/
bu6nunoreka [JOK
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://edsoo.ru/
68 Cucremaru3anus 1 0000IIeHEe 3HAHUH 110 bubmuorexa [JOK

teme "Hemeramier"

https://edsoo.ru/
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69

KonTtponsHas padora o teme "Hemeramsr"

AnHanus pe3ynbTaToB KOHTPOJIBHON paboThI,

70
KOPPEKIHS OIHUO0K
[Tonoxxenne merainos B Ilepuoanueckon
71 CHUCTEME XUMUYECKUX JIEMEHTOB. bubnuorexa [JOK
Oco0eHHOCTH CTPOCHHMS DIIEKTPOHHBIX https://edsoo.ru/
000J104€K aTOMOB METAJUIOB
7 OO6mue ¢puznueckre CBOMCTBA METAIIOB. bubnuoteka [JOK
[IpumeHeHre MeTasIoB B OBITY U TEXHUKE https://edsoo.ru/
bu6mmorexa [IOK
73 Cmuael MetaimioB. Koppo3ust MmeTamioB
https://edsoo.ru/
bu6mmoreka [IOK
74 Pemenue 3aga4u pa3auvHBIX THIIOB
https://edsoo.ru/
DIIEKTPOXUMUYECKHUIN P HATPSKECHUI
bu6mmoreka [JOK
75 MeTtaioB. OOmme crocoObl MOTydeHUs
https://edsoo.ru/
METaJlJIOB
OO6mras xapakrepuctuka MetayioB |A-
rpynbl [leproandeckoi cucTemMbl
76 XUMHUUYECKHUX AJIeMeHTOB. HaTpuil u kanuii: bubnunoreka [JOK
NoJIy4eHue, PU3NIeCKue U XMMUYECKHe https://edsoo.ru/
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEIUHEHUMN
Oomas xapakTepuctuka metayuion |A-
rpymnmnsl [lepuoauyueckoit cucTeMbl
77 XUMHUUYECKUX AJIEMEHTOB. Maruuii u bubmuorexa [JOK

KaJbIMHA: OJy4eHue, pusnueckue u
XMMHMUYECKUE CBOMCTBA, IPUMEHEHHE
MIPOCTBIX BELIECTB U UX COEAUHEHNN

https://edsoo.ru/
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bubmuoreka [JOK

78 JKécTKkoCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHHUS
yerp hitps://edsoo.ru/

79 AJIOMUHMI: TIOJTydeHue, Gu3ndeckue u bubnuorexa [JOK
XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://edsoo.ru/
AmpoTepHBIC CBOWCTBA OKCHJIA U

80 TUAPOKCHUIA ATFOMUHMS, bubnnorexa [JOK
TUJPOKCOKOMIUIEKCHI AIFOMUHMS, UX https://edsoo.ru/
MIPUMEHEHUE

bu6mmoreka [IOK
81 Pemenue 3aga4d pa3nudHBIX TUTIOB
https://edsoo.ru/
[IpakTueckas padota Ne 7. Pemenue
bu6mmoreka [IOK

82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME

" " https://edsoo.ru/
MeTtasuibl TJIaBHBIX TTOATPYIIIT
OO6mras XxapakTepuCTUKAa METALIIOB

83 no6ounbIX nmoArpymm (b-rpyrmi) bubmuoteka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://edsoo.ru/
AJIEMEHTOB

84 du3nyYecKre U XMMUYECKUE CBOMCTBA Xpoma bubnuoreka [JOK
U €r0 COCMHEHUM, X PUMEHEHUE https://edsoo.ru/
Baxneiimme coequHEeHNs Mapraniia.

bubmuoreka [JOK
85 ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
= https://edsoo.ru/
CBOMCTBA
du3nyecKre 1 XMMUYECKHEe CBOMCTBA JKele3a
86 " ero coequHenui. [lomyuenne u bubmiorexa LIOK
) ya https://edsoo.ru/
MIPUMEHEHHE CIIJIaBOB XkKeje3a

87 du3nyecKre U XMMUYECKUE CBOMCTBA MEIU U bubmuorexa [JOK
€€ COCIMHEHUH, UX IPUMEHEHUE https://edsoo.ru/

88 du3nyecKrue U XMMHUUECKHE CBOMCTBA IIMHKA bu6nmoreka [JOK
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n €ro COCI[PIHCHI/Iﬁ, HUX IPUMCHCHHUC.
FI/II[pOKCOKOMHJIeKCI)I OUHKa

https://edsoo.ru/

[Ipaktuyeckas padora Ne 8. Pemenue

bu6mmoreka [IOK
89 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://edsoo.ru/
MeTauisl TOOOYHBIX MO ATPYIIIT
bu6mmoreka [IOK
90 Pemenue 3a1a4 pa3nuyHbIX THIIOB
https://edsoo.ru/
o1 O06o001eHre U cucTeMaTu3alus H3y4eHHOTO bubnuotexa [JOK
Marepuania no teMe "Meraisr" https://edsoo.ru/
92 KontponbHas padota o teme "Metaisr"
93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnr yCTOWYHNBOTO
bu6mmoreka [JOK
94 pa3BuTus yenoBeuecTBa. [lonsTre o
https://edsoo.ru/
Hay4YHBIX METOJIaX UCCIIEJOBAHUS BEIIECTB
Hayunble npuHIUIBI OpraHu3aIiu
95 XUMHUYECKOTO MPOU3BOJICTBA. bubnunorexa [JOK
[TpombIiIeHHBIE CIOCOOBI TIOJTYUCHUS https://edsoo.ru/
BA)KHEHIIINX BEIIECTB
96 XHUMHUUYECKOE 3arpsi3HEHUE OKPYXKarolen bubnnoreka [JOK
Cpellbl U €T0 MOCIEACTBUS https://edsoo.ru/
97 XuMHUS U 3I0POBBE YETOBEKA. bubnnoreka [JOK
JlexapcTBEHHBIE CPEACTBA https://edsoo.ru/
08 Xumus nuiy. Poas xumun B oOecrieyeHun bubmuorexa [JOK
MUIEBOI 6€30MacHOCTH https://edsoo.ru/
99 Kocmernueckue u napgromepHble CpeIcTBa. bubnuorexa [IOK
briToBas xumus https://edsoo.ru/
100 XuMus B CTpOUTENBCTBE. BaxkHeimue bubnuoreka [IOK
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CTPOUTCIIbHBIC 1 KOHCTPYKIIMOHHBIC

https://edsoo.ru/

MaTepHaIbI
101 XuMHMs B CEJTIbCKOM XO3SMCTBE. 1 bu6mmoreka [IOK
Oprannueckie 1 MUHEpAJIbHbBIE yI00peHUs https://edsoo.ru/
CucreMaru3anus 1 0000IIeHUE 3HAHUHT TT0 bu6mmoreka [IOK
102 1
TeMe https://edsoo.ru/
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Xumus, 10 xnacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
JIeéBkun A.H., Akinonepnoe odmiectBo «M3natenscTBo «lIpocBemeHue
1. IleuyatHbie TaOIUIBI IO Y4EOHBIM TEMaM Kypca.

2. Mopenu KpucCTalNIMYeCKUX PEelIeTOK; IapOCTEPKHEBbIE U 0O bEMHbIE
MOJENH MOJIEKYJI.

3. Konekium HeopraHU4ecKuX U OpraHnyeCcKuX BEUIECTB.

4. KommuiekT « Mukposiabopatopust A1 XUMHUYECKOTO IKCIIEPUMEHTA» C
HaOOPOM COOTBETCTBYIOIIUX PEAKTUBOB.

5. HaGop peakTuBOB 1 000pyAOBaHUS JJIs BHIITOJIHEHHS MPAKTUUYECKUX padboT
0 XUMHHU.

METOJUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. T'a6puensu O.C. Xumus. 10 knacc. [IpodunbHeiii ypoBens: yueonuk/ O.C.
INa6puensn, U.I'. Octpoymos, C.1O. [TorHomapes. — 6-¢ uz., crepeoturt. — M.:
Hpoda, 2018. — 368 c.

2. Tabpuensu O.C., A.B. SmykoBa. Xumus. 10 xinacc: pabouas TeTpanb K
yuebonuky O.C. I'abpuensina «Xumus. 10 knacc. ba3oblit ypoBeHb. -M.:
Hpoda, 2013
3. KoHTposnbHbIE U TPOBEPOUYHBIE paOOTHI. YTIyOIeHHBIN ypoBeHb. 10 Kiacc
(aBTopsl O.C. I'aOpuensin u ap.). 256 c. — 2015 r.

4. Oprannueckas XuMHUsl B TECTaX, 3a]1a4ax, YIPaXKHEHUSIX. Y TI1yOJIeHHbIN
ypoBeHnb. 10 kmacc (aBropsl: O.C. I'abpuensin, U.I'. Octpoymos, E.E.
OctpoymoBa). 400 c. — 2018 r.

5. Terpaap AJisl OLICHKU KayecTBA 3HAHUM MO XUMUU. YTIYOJIE€HHBINA YPOBEHD.
10 knacc (aBroper: O.C. I'abpuensin, A.B. Kynuosa). 112 ¢. —2018 1.

1. l'abpuensu O.C., Octpoymos WU.T"., Jleekun A.H. O6mas xumus. 11 kmacc:
VYueb. nocobue. YrinyoneHHbll ypoBeHb. — M3naTenbcTBo: [IpocBerienue,
2019.- 432c.

2. Papeuxnit A.M., I'opuikosa B.I1., Kpyrimkosa JI.H. Jlunaktnueckuii
Martepual o xumuu st 10-11 knaccoB: mocodue st yuurtens. — M.:
[Tpoceemenne, 2004. — 79 c.



3. badkos A.B., IlonkoB B.A.- O0mas u Heoprannyeckas xumusi: [locodue
JUTSL CTapIIeKIacCHUKOB U abutypuenToB. M.IIpoceemnienue, 2004 — 384 c.

4. Kyspmenko H.E., Epemun B.B Hauana xumun. Yue6. nocobue ams
CTapIICKIACCHUKOB U MOCTyMNaromux B By3bl. — M.: JIpoda, 2001. — 324 c.

5. Tl'abpuensn O.C., Octpoymon W.I'. O0miast xuMusi B TeCTax, 3ajauax,
ynpaxkHeHusx. 11 kiacc: Yueb. mocobue jyist o01eoopa3zoBat. yupexaeHuu. -
M.: Ipoda, 2003.- 304c.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

JIaboparopHoe o0opynoBaHue U udpoBbie pecypchl eHTpa « Touka pocTay
bubmmoteka IIOK https://edsoo.ru/

Enunas xomnexkuust uugpoBbix oopazoBaTenbHbIx pecypcos (LHOP). URL:
http://school-collection.edu.ru/

BupryansHast oopa3oBartesbHas taboparopus. URL: http://www.virtulab.net/
Jletu u Hayka: cuctemHoe obpasosanue. URL.: https://childrenscience.ru/
Skysmart: kimace (Xumust). URL: https://edu.skysmart.ru/

Kypnan «Xumust u xumukn». URL: http://chemistry-chemists.com/
[IxonbHbIe onummHasl mo xumun. URL: http://www.chem.msu.ru/rus/olimp/
Caiit «XuMudeckas nHGOPMAIIMOHHAS CETh» — O(HUITHATILHOE U3IaHHE
Xumuueckoro ¢akynprera MI'Y. URL: http://www.chem.msu.ru
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