MUWHWCTEPCTBO INPOCBEINEHUS POCCUMCKOM ®EJNEPAIINN
JlemaprameHT 00pa3oBaHus U MOJIOJICKHON TTOTUTHKU
XaHThI-MaHCHUICKOT0 aBTOHOMHOT'O OKpyra-FOrpsl
Komurer o o6pazoBaHmi0 aIMHUHUACTPAIMK XaHThI-MaHCHIICKOT0 pailoHa
MKOY XMP «COIII c. CenuspoBo»

YTBEPXJIEHO
Hupexrop MKOY XMP
«COLI c. CenusipoBo»
Epnosa N.IL

[Mpukas Ne 254 - O
ot "30" aBrycra 2024 .

[OKYMEHT MOAMUCAH
QNEKTPOHHOW NOAMUCHIO

Cepudukar: 77D8076E85199A73ACFDDCFDCFECBCDF

PABOYAS ITPOT'PAMMA

yueOHoro npeamera « XuMus. Yrry0JiIeHHbIN YPOBEHb)»

s ooyuarommxest 10-11 kmacca

Cenusposo 2024



MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepabHON 00pa30BaTEIHLHOM MTPOrpaMMBbI CpeHeTo 001IeTo 00pazoBanusa (DOl
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peanu3yroNMX OCHOBHEIE 00pa30BaTelbHbBIC IPOTPAMMBI, I OCHOBHBIX IOJI0KEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MpeaMeTa «XHUMHS» IOIy4aeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIAraloOIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, CoAep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peau3alus KOTOpoW oOecreynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyUaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIBLHOCTH
M3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHUE, 005S3aTeIbHOE
JUIST W3Y4YEHUs B paMKax OTACNBbHBIX MPOPUIeH, NpeaycMaTpUBaeT



pacmpejielieHie W CTPYKTYpUpOBaHHME €ro Mo KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
U3YYEHUS OTIEIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
POrpaMMBI CpEeIIHEro oO1ero o0OpazoBaHus (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IPOrpaMMe IO XUMHUHU INPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a npeiesiaMi YCTAaHOBJICHHOM MPOTpaMMOii IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTaBIIONIEH coAepKaHUs YYEOHOro mnpeaMera «XUMUs»
0CTa&TCsl BO3MOXKHOCTh BbIOOpA €ro BApUaTUBHOM COCTABIISIONIEH, KOTOpast 1OJKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIIEHUEM KOHKPETHOTO POt 00ydeHHUSI.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUHU TNPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpOBaHHOTO OOYyYEeHHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
IPEEMCTBEHHOCTH C MOCIEAYIOLUIUM 3TallOM MOJIYYeHHs] XMMHUUECKOT0 00pa30BaHus
B paMKax M3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JUCLUIUIMH B By3aX U OpraHU3alusiX CpeHEer0 MpoPecCuoHaIbHOTO 00pa30BaHusl.
B aroli cBs3U n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paciiupeHre U yriayOJeHHe TEeOpeTUYECKOW W MPaKTUYEeCKOW MOATOTOBKU
O0Oy4JaronMXxcs, BHIOPABIIMX OMPEAeIEHHBIA MPOPMIb 00yYeHHUs, B TOM UYHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUs] XUMHUYECKOro 00pa3oBaHus B
OpraHu3alusx MNpopecCuoHalbHOrO o0pa3oBaHus. Hapsay ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeILHOM MPOTpaMMBbI CPEIHETO O0ITIET0 00pa30BaHUs 3YUCHHUE MMPeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMAIBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIICKTYaIbHbIX
YMEHUHM, YMEHHMIN paluoHANIM3aluu y4eOHOTO TpyAda M OO0OOMIEHHBIX CIIOCOOOB
JEATEeIIbHOCTH, UMEIOIINX MEKIUCIUIUIMHAPHBIN, HAIMPEIMETHBIA XapakTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS  YIIIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alli COJAEPKAHMSI 3TUX KypCOB B IMpOrpamMMme IO XHUMHUU 33 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYEeCKass XHWMH» COCTABISIET COBOKYIMMHOCTh NPEIMETHBIX 3HAHWH U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMA
3HAHMM MOJy4aeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHUECKOTO MaTepuara.
Tak, Ha yrinyOn€HHOM YypOBHE M3yudeHHs TpeaMera obecreueHa BO3MOXKHOCTb
3HAYMTEIHLHOTO YBEIMYCHHS 00BEMA 3HAHUH 0 XMMHYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOIeHUS MPEICTaBICHUA O CTPOSHUHU
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PECHUSI XUMUYECKONM KUHETUKH U TEPMOIUHAMUKH.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSCHSIETCS C TOYKH 3PCHHS
HPHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAKKE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUNOB peakiuil JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHnyeckoi XMUMUHU NpU
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUEHHUS JJIsI KJIACCOB OMpPeAeIEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpeAMEThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa JJis KJIacCOB XUMUKO-(Pu3ndeckoro npodusis 601b110e 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepuaa 1o oomen xumuu. [Ipu n3yuennn npeamera
B JIAHHOM CJy4yae akUeHT OyAeT cAellaH Ha OOIIHOCTh METOJ0B MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas TeOpus B PU3UKE), 3aKOHBI COXPAHEHUSI MACChl 1 DHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B To xe Bpemss B coOIepKaHWU TIpenMera JJis KJIacCOB XHMHKO-
Ounonornyeckoro nmpoduiist OONbIIUKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumus. B 3Tom cirydae npenocTaBisieTcss BO3MOKHOCTB JIJIsl 00jiee 00CTOATEILHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K NPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKHU, YTIEBObl, HYKJIEMHOBBIE KHCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAyYHBIX METOJIOB TTO3HAHUS ¥ OIBITa IPAKTUICCKOTO MTPUMEHEHUS HAYIHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOIAIIMMHA B COCTaB
npeaMeTHbIX oOnactet «EcTecTBeHHO-HayuHble NpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U IUTEpaATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3a/layeil MEepPBOCTENIEHHON 3HAYMMOCTU SBJsieTCs (OPMHUpPOBAHHWE OCHOB HAayKH
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JeSTEIHHOCTH
YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhl. Penienue 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaTLHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLINHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecIeyeHnn paloOHAIBHOTO TMPHUPOONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEXKAUIMX B OCHOBE XHUMHUYECKOU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TEOPUW XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMHM BEIECTBA HA Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IINX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHMX 3HAHUN JUisi OOBACHEHHMS
KITFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO pelieHus npo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UIIUH PKOJIOTHYECKON 0€30IaCHOCTH MOCIIEICTBUMN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI TIPUOOPETEHUS YMEHUW OpUEHTUPOBATHCI B MHUPE BEIIECTB H
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
GyHKUMNA TETOCTHOM CHCTEMBbl CPETHEro oOIero o0pa3oBaHUs NpPHU HU3YyYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
OO0IIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
criocoOHOCcTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILIEHUS K CaMOOOpa30BaHMIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO11ee YuCII0 9acoB, MPSAYCMOTPEHHBIX JIJI M3YYCHHUS XUMHH Ha yriyOJeHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctapisset 204 yacos: B 10 kimacce — 102
yaca (3 Jaca B Heiento), B 11 knacce — 102 gaca (3 yaca B HEZIEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSAX. TUIIBI TMOPUIN3AIIMK AaTOMHBIX OpOUTANEeH yraepoa.
MexaHu3Mbl 00pa30BaHHS KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
akuenTopHblid). Tumbl nepekppiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. [loHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNibl pa3aUYHBIX BHUIOB: PpPa3BEPHYTAs, COKpaUIEHHA,
ckenetHas. M3omepus. Bunabl n30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (PEKTHI B MOJIEKYJIaX OPraHUuYECKUX COeAMHEHUN (MHAYKTUBHBIN 1
MEe30MEpHBIN 3PP EeKThI).

[IpencraBnenne o KiIaccupUKAIMKU OpraHUYecKux BemlecTB. [loHsTHe O
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIINA B OPTAHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHalaMy Ha UX OCHOBE,
OMBITHl IO MPEBPAIICHUIO OPTAHUYECKUX BEILECTB MPH HArpEeBaHUU (TUIABJIEHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYMPOBAHHUE MOJEIECH MOJEKYJ OpraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuaIn3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckue cBONCTBa
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIpUPOBaHMs, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropenus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOAyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKJIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LAKJIOAJIKaHOB.

AnkeHnbl. ['oMonornueckuil psiji ajnkeHoB, oOmas (GopMyia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas U reoMeTpudeckas
(umc-Tpanc-) uzomepus. U3nuecKre CBOWCTBA aIKEHOB. XMUMHUYECKUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu 1 okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsiKEHHbIE, NU30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii alkMHOB, 001as popMysia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuaM3anysl aTOMHBIX opOuTaneil yriepona. @U3MyecKue CBOMCTBA AJTKUHOB.
XHWMHUYECKHE CBOMCTBA: pEaKUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
okuciieHns. KHCIIOTHBIE CBOMCTBA AJIKNHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIIEKTPOHHOE U POCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMelIeHHs B OEH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOIIEM JCHUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIbHBIX PAIUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
MPUMEHEHUE aPOMATUUYECKUX YTIIEBOJAO0POJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHTI (TEPMUYECKUM, KATAIUTUYECKU), pUDOPMHUHT, MHUPOIIU3.
[IponykThl nepepaboTKu HEPTH, X IPUMEHEHUE B IPOMBILIIIEHHOCTU U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajoreHa Ha TUIPOKCOTrpPYIIY, HUTPOTPyNMNy, IMAaHOTPYMIy,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoyn. B3auMoaencTBUE NUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIPOU3BOIHBIX ~ YTJIEBOJOPOAOB B OBITY, TEXHHKE | TPH CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa KaJiusi, B3aUMOJICUCTBHE alleTWIICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIACTMACC, KaydyKOB M PE3WHBI, MOJICIIMPOBAHME MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoida). ['oMonormueckui psna, obuas ¢opmMmyna, H30Mepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU U  HEOPraHUYECKUMH  KHUCIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOUCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIUK 3aMEILCHUs], B3AUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakiuii HyKJIeo(UIbHOTO 3aMelnieHus. JelicTBre Ha
opraHu3M yesioBeka. CriocoObl MOJydeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBOCTB (enona. KayecTBeHHble peakuuu Ha QeHos. TOKCHMYHOCTH (eHoa.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, mzomepuss U HOMEHKIaTypa. DHU3WYECKHE CBOICTBA aJbJETHIIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OMHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKalUMU, PEaKIUU C Y4YacTHEM YTIEBOJAOPOJHOIO paauKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PU3NYECKUEe W XHUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3n4ecKue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEMpPEETbHBIX JKUPHBIX KUCIOT. JKUPBI B TPUPO/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Ou3nvecKue CBOMCTBA W HaxoXkjaeHHe B npupojae. dorocuHTes.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JaKkTo3a. BoccTaHaBNMBaOMIME U HEBOCCTAHABIIMBAIOIINAE AUcaxapuasl. [ uapomms
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THApPOJIN3, KaUyeCTBEHHAs pEeaklus C HOAOM. XHUMHUUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJICHCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHIHPTa JUXPOMATOM Kaiusi (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHBIE PEAKIMA Ha aIbIeTuaAbl (C THIPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCUIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pEIIeHNEe DSKCIEePUMEHTANBHBIX 3amad 1o TemMaM «Crouptel u  (EHOJBI»,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Knaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crpoenne moiekyn, obmas (Gopmyna, u3oMepus, HOMEHKIATypa W (U3HYCCKHUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWIIMH — TIPEACTaBUTEIh aMUHOB apoMaTHiecKkoro psiia. CTpoeHHue aHMIIMHA.
B3anMHOe BIHMSHHWE Tpynnm aTroMOB B Mojekysle aHwimHA. OcoOCHHOCTH
XUMHUYECKUX CBOWMCTB aHWinHA. KauecTBeHHbIE peakiuu Ha aHuiuH. CrocoOsbl
MOJIYYCHUS] M TNpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTABUTEIN O
AMUHOKHCJIOT:  TJIMIWH, aJlaHuH. @Ou3W4Yeckue CBONCTBA  aMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKiys TMOJUKOHJICHCAIUM, OO0pa3oBaHWE TMENTUHON CBS3H.
bronornyeckoe 3HaueHne aMUHOKHACITOT. CUHTE3 U THAPOJIN3 METNTHIOB.

benku kak mpupogHbie TONMMEphl. llepBudHAs, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX MpEeBpaIleHUIl:
pacTBOpeHHE OCJIKOB B BOJE, JCHATypamus OCIKOB MPH HArpEeBaHWH, IBETHHIC
peaknmuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TcoJiepKaIIe oOpraHuIecKrue cCoeTMHeHus» U «Pacmo3HaBaHre OpraHUYeCKUX
COCITUHEHUI.

BbicokoMoJIeKYJIsIpHbIE COeTMHEHUSI.

OCHOBHBIC TOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHCHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

[Tonumepubie wmatepuansl. [lmacTMacchl  (MONMMATUIIEH, TOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIPOBOIAIIME TTOJIMMEPHI, OMopa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOro BEIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE T0JH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTaHUYECKOW XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHHE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEJIUYUHBI, C€IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTIJAEBOJbI, KUPbI, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.



Feorpa(bym: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMMIICBLIC TIPOAYKTBI, OCHOBLI PpallMOHAJBHOI'O IIWUTAHUA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Knaccudukamus XuMHIeCKIX 3JI€MEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue JJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEpUOIAYECKOrO 3aKOHA U [lepHonUeCcKOr CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BELIECTB IO TPYIIAM U lTepruogaM. 3HaYEHUE NEPUOINYECKOTO
3akoHa /[[.1. Menneneena.

XuMHUYECKasi CBs3b. BHIIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3u. KpartHeie cBsaA3u. Boxopoanas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCJIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHbie pactBopsl. lIpeacrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATIBLHBIC
Ha3BaHUA OTJIEJIbHBIX NPEACTABUTENICH HEOPTAHNYECKUX BEILIECTB.



Knaccudukanus XuMHUUEeCKUX peakiui B HEOPraHMYECKOW U OpraHu4eCcKOu
XUMHUHU. 3aKOH COXPAHEHHS] MacChl BEIIECTB; 3aKOH COXpAHEHUS U IMPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OO6patumMble U HEOOpaTHUMbIE peakIuu. XUMHUueckoe paBHoBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuyueckas auccoranus. CuibHble W cladble  DJIEKTPOJIUTHI.
Crenenp nuccormanuu. Cpena BOJIHBIX PacTBOPOB: KHUCIOTHAs, HEWTpaibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUM:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHUue
Cpelbl pPacTBOPOB C TMOMOIIBI WHIWKATOPOB, W3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTauioB B [lepuoanyeckon cucteme XuMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepsl, hochopa u
yraeposa).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MojgydyeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. Ou3nUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.



Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupofe, CHocoObl NOMy4YeHUs, (QHU3UUYECKHe Hu
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupojsie, CHOCOOBI MOTy4YeHUS, (U3HYECCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yao0peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHUE CBOMCTBAa MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €r0
COCIVHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KpeMHus 1 ero coeAuHeHnil. CTEKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmerauioB.  OOmme  crocoOsbl
NOJTy4eHUS METaJJIOB: TUAPOMETATYPTHs, MUPOMETAITYPrus,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmnel [lepuonnueckoit cucTemsl
XUMUYECKUX JIeMEeHTOB. HaTpuii u kanuii: nonydenue, GU3n4ecKue 1 XUMUYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

Oo6mas xapakrepuctuka MmetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TToTy4YeHue, pUu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOrO BEIIECTBAa M €ro coeAuHeHuW. AmoTepHble CBOMCTBA OKCHAA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.



OO6miass  xapakTepucTHKa MeTauioB 1oOouHbXx mnoarpymnn  (b-rpymm)
[leproanyeckol CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

Pu3nuecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHUI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugpokcunl u conu xkene3a(ll) u xenesza(lll). Ilonydenue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MeIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U THUJIPOKCHU/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[pruMeHeHune
LMHKA U €r0 COCIMHECHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3YyYEeHHE KOJUIeKIMH «MeTamuibl W CIUIaBb», B3aUMOJCICTBUE
HICJIOYHBIX M IIEI0OYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJIe3a C pacTBOpPAMH KHUCIOT U
1IeJI0Y€ei, KaYEeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aUMOJEHCTBUE THAPOKCUIOB AIOMUHUS U IIUHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIrO pa3BUTUs yenoBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OpTaHU3aIMN XUMUYECKOTO MTPOU3BOACTBA. [[pOMBIIITIEHHBIE CITOCOObI
MOJIYYCHHS] BAXXHEHIIIMX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHOMU
KHCJIOTBI, MeTaHo1a). [I[poMblIlIIEeHHbIE CIOCOOBI MOTYYEHN METAJIJIOB U CILJIaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEABI U €r0 MOCIEACTBUS. Pob XuMuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi ®W 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHU B pa3BUTHUN MEIUIIMHBI.

XuMus TUIIMA: OCHOBHBIE KOMITOHEHTBI, MHUILEBbIE J00aBKU. Pojib XuMuu B
oOecIieyeHnH IMUIIEBOI OE€30IIaCHOCTH.



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOro UCIOJIb30BaHUS MPEnapaToB OBITOBOM XMMUU B IOBCEAHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBE. OpraHu4ecKrue 1 MUHEPAJIbHBIE YI0OPEHHUS.

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

PacuérHble 3anaumn.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJJHOTO M3 YUAaCTBYIOIIMX B PEAKIIUHU BELIECTB, MACChI
(00BEMa, KoMYecTBa BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOIYKTa PEaKIUH, €CIU OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBoOpe, J0JIM BBIXOJA IPOLYKTA PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TNpU  HU3YYECHUH OOmed
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCU(PUKalUs, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, FIKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepusi, MUKpPOMUP, MAaKpPOMHP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusM, 3Kkocucrema, ouocdepa, MeTaboIN3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOIbI, HYKICUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KDYTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TTOJIE3HBIE UCKOTAeMbI€, TOILJIMBO,
peCypCHI.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmareBTHUECKAS MPOMBIILICHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
penaparoB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MaTEpHAJIOB, d3JEKTPOHHAs
POMBIIIVIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS MpPEIMETa «XHUMHs» Ha YPOBHE CPEIHETrO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHUIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSA TMpeaMera «XUMHUsS» OTpaxaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
0Oy4JaronMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATETHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MPOIECcce pean3aluu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax M TpaBUaX MEXITHIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOEKTOB, PEIICHUH YUY€OHBIX U MO3HABATEIIbHBIX 3a/1a4, BHIMTOTHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY U
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHHW, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeca U MMO3HABATEIbHBIX MOTHBOB B MTOJIYYCHUH U ITOCISAYIONIEM aHATH3E
nH(OPMAITUH O MTePEAOBBIX JTOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XMMUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HM, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATEeIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JeATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIWMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIECHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHKCHUM XUMHUHM IS
pelIeHus BOMPOCOB PAlIMOHAJIBHOTO MPUPOI0TI0JIH30BAHMS;



AKTUBHOTO HENPUATHUS JIEUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IPEACTaBICHUS] 00 OKpYXaroUIEM MHpE Kak O €IMHCTBE IPUPOAbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOM HAIPABICHHOCTH M BayKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAJIbHOM KYJbTYpbl, B pELIEHUU TIJI00aIbHBIX MpoOIEeM
YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHEIMIHOTO TPYJa U SKOJOTUYECKHA KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IOHMMAHHA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JieJlaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN NI TEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 10 XHUMHUHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
NEeSATETbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI



MeranpenMeTHbIe PE3yIbTAaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero o0pa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJ0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHbIC yueOHbIC JIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIBHOM KOMITETEHIIMH 00YYaroIInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMUYecKUe AeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTU C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHI;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXXJICHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMudecKkas (popmysia, ypaBHEHHE XUMUYECKON PEaKIun
— TIpU pEIIeHUH Y4eOHBIX TO3HABATENBHBIX U MPAKTHMUYECKUX 3a]ad, MPUMEHSTH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TMO3HAHUS BEIMICCTB M XUMHUYECKHUX
pEeaKUunii;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (hopMyInpoBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MIHTEpHETa), aHaIM3upOBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
MIPE/ICTABIICHNUS, KPUTHYECKH OIICHUBATh e JOCTOBEPHOCTD "
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

WCITOJIB30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PAOOTE ¢ XMMHUIECKOM
uH(popMaluen: MPUMEHITh MEXIpeIMeTHbIe ((pU3nyeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUAJIOTa W/HIIN
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
IOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NP BBINOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Lenud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM UCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJIb JICSITEILHOCTH HAa OCHOBE camMoOaHajdu3a M
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO MpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 11O
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUIBI AEATECIBHOCTH I10
MIOJIYYCHUIO HOBOTO 3HAHWS WM TPUMCHCHHWIO 3HAHWUN B Pa3IMYHBIX YYCOHBIX
CUTyaIUsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYyAIUsAX, CBI3aHHBIX ¢ XuMuel. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIE Pe3YyIbTaThl MPEJACTABICHBI IO TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUSI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BAaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOILIEH KYJIbTYpBI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alys AaTOMHBIX OpOuTaneil, HOH, MOJEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), M30MEpPHUs CTPYKTypHas M IHPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHMUYECKUX
BenlecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPaHEHUS
U TPEeBpALICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XHUMHUYECKHX pEaKIHi, TEepMOAMHAMHYECKMX U KHHETHYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3aMMHOM BJIMSITHUM aTOMOB M TPYTIIT aTOMOB B
MOJIEKYJIaX (MHIYKTUBHBIA U Me30MEpHBIM 3dekTsl, opuentanTsl | u |l pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BO/ICTBA METaHOIa, MepepadoTKU HEDTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TIOHATHUH,
yCTaHaBIMBATh UX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPTaHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHU;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBIC Ha3BaHUS IS OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWJIWH, TUBUHWI, W30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XHMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBsA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

chOpPMHUPOBAHHOCTh, YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKIE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH pPa3IUIHBIX KIACCOB
OpraHMYECKUX BEIIECTB: ATKAHOB, IIMKIOATIKAHOB, aJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX U CIOXHBIX A()HUPOB, KUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
AMHUHOKHCIIOT,  OeNKoB, yriaeBogoB (MOHO-, JAM- W TOJHUCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUHN OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOHBINI r'a3, yrojb), CIOCOObI €ro NepepadoTKU U MPAKTUYECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OTIEPaIliy MBICIIUTEIBLHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



BBISIBJICHUE IPUYUHHO-CIJICICTBEHHBIX CBSI3€W — JIJIsl U3YUYEHHUs CBOWMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpaBHEHUSAM XHMHUYECKUX PEAKIUN C HCIOIb30BaHUEM (U3NYECKUX BEIHMUUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKIACHUIO XHUMHYECKOW (OpMyIIbl
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJOTMYECKOM  OE30MacHOCTH  IOCHIEJICTBUS  OBITOBOW U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
UCIIOJIb30BaTh MOTYYEHHbIE 3HAHUSI U1 IPUHATUS TPAMOTHBIX pELICHUN MpodiemM
B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN OSKCIIEPUMEHT (MOIYYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 10 pAacClO3HABAHUIO OPraHMYECKUX BEILECTB) C COOJIIOJCHHEM MpaBUII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJIOTHYECKH 11€JIECO00Pa3HOTro MOBECHUS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1/1K;

aHANIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (HayyHasi U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMUYECKYIO0 HH(OpMaIIKIO, TepepadaTbiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHUH C ITOCTABJIEHHON yueOHOM 3a1ayeil.



11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ PoJid B OOECIICUCHUH YCTOMYUBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBAaHUM MHPOBO33PECHHS W OOMIeH KyJbTypbl 4YEJOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 000J10YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUIMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TECOPUS AICKTPOJMTHUUYECKON TUCCOIUALMM, TEPUOIUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMSI MPUUUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHHUI; COBPEMEHHbIC MPEACTaBICHUSI O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJICTAaBJACHUS O MEXaHM3MaX XUMHUYECKMX PpEaKlUil, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MNPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHUH,
pacTBOpax M JUCHEPCHBIX CHCTEMax; (PaKTOJIOTHUECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BCIIECTB B OBITY W MPAKTUYECKOW JCSATEIHHOCTH YEJIOBEKa, OOMIMX HAyYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OTPEACIIATh BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTraHMYECKUE BEIIECTBA
110 UX COCTAaBY, XUMUYECKUE PEAKLMHU MO PA3JIMYHBIM MPU3HAKAM (UHCILY U COCTABY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUH JUIsl  KJIacCHU(pUKAIMU
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoir  cucremsl  J.M.  MeHneneeBa,  uWCOONBb3ys  MOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JIOUCK;

chOpPMHPOBAHHOCTh YMEHHMI:  XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA IMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX pEeakuil ¢ Y4ETOM HMX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NpPUPOAbl — HAOJIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUSI BBISABJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHLICHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMAlMU; Macchl (00bEMa, KOJMYEeCcTBa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeNIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT nmpuMecH); AOJU BbIXO/AA MPOAYKTA PEAKIIUH; 00bEMHBIX OTHOIIIEHUI ra30B;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
NOATBEPKIAEHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKHUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, H3YyYECHHE BIIMSHUS
paznuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIUH, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOJIoIeHHEeM MpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOpMYyJIUPOBATH LETb UCCIEIOBAHUS, IPECTABIATH B Pa3IMYHON
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHMBATh  HX
JIOCTOBEPHOCTD;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHWEM, OOpalleHHus C BeIIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSIMHU I10 BBHITIOJIHEHUIO JIa0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPUTHIECKH
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMAILIHIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp OiHI/IH 0p TaHHUYECKUX COE I/IHeHI/I;I) A.M 8 bubmorexa LIOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Wroro mo pazneny 8
Pazpnen 2. Yraesomnopoabst
91 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6nunorexa LIOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHbie yrneBogOpOIbl: aJKEHbI, 14 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubnmorexa LIOK
2.3 Apomatnyeckue yrieBo0pobl (apeHsbl) 8 https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOLOB U UX 4 bu6muoreka [JOK
' nepepadboTKa https://m.eds00.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBONOPOAOS https://m.eds00.ru/d69df650
Hroro mo pasneny 35
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crnuptsl. ®eHon 11 1 Bubmmorexa [IOK

https://m.edso0.ru/d69df650



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

KapOonunbHble coeAMHEHUS: abIETHIbI U

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubnunorexa LIOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BrIicokOMOIEKYISIpHBIE COETUHEHNS 6 bubmmorexa HOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Ctpoenune aToma. [leprognueckuii 3aKoH
1.1 I/ITI_II)G HOaUYCCKas CHI():TelxI/l[a XUMHYECKUX 9 bubmorexa OK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHICCKHE peaKiin 19 . 3 https://m.edso0o.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
21 Heweraet 31 . 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CraLIbl 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Pa3nen 3. XuMus 4 :XKU3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.edso00.ru/2dd57f24
Hroro no pazneny 9



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

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bcero H3yYeHHUS o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 bubmmorexa HOK
03.09.2024  https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COETUHEHUN
DIEeKTPOHHOE CTPOEHUE
aToMa yriepo/ia (OCHOBHOE U
2 3036y>12,zr1éH§0e cf)cmsmm) 1 bubmorexa [JOK
' 04.09.2024  https://m.edsoo.ru/Oce6fd4c
BaneHnTHbIE BOBMOXHOCTH
aToma yriepojaa
Xumuyeckas CBs3b B
OpTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3MBbI 00pa30BaHUS 1 bubmorexa [JOK
. 05.09.2024  https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CTIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OPraHNYeCKUX COCTMHEHUHN 1 bubmorexa HOK
10.09.2024  https://m.edsoo.ru/9e595ch8
A. M. byrneposa
Buasr nzomepun:
5 CTPYKTYypHas, 1 bubmuoreka [JOK
IIPOCTPAHCTBEHHA. 11.09.2024  https://m.edsoo.ru/b0e61661

OnekTpoHHBIE 3P PEKTH B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OpraHUuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJIacCU(pUKALIUU U

6 CUCTeMaTUYeCKas bubmorexa LOK
12.09.2024  https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OpPraHUYECKON XUMUHN 17.09.2024  https://m.edsoo.ru/ba5706aa

3 Cucremaru3anuys u bubnnoreka IIOK
000011IeHNE 3HAHUN 10 TEME 18.09.2024  https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I
psina, obmas popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnmnorexka HOK
3JEKTPOHHOE U 19.09.2024  https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 DOu3nvecKrue U XUMUUYECKHUE bubmmoreka [IOK
CBOMCTBA aJIKaHOB 24.09.2024  https://m.edsoo.ru/3137711c
Haxoxnenne aikaHoB B

11 npupoae. CriocoOsl bu6muoreka [JOK
MOJTyYEHUST U IPUMEHEHNE 25.09.2024  https://m.edsoo.ru/259b0a5b
AJIKAaHOB
[uxnoankansl: oOmas
dhopmyna, HOMEHKIATypa 1

12 n30Mepusi, 0COOCHHOCTH but6mmoreka [IOK
CTPOCHUS U XUMUYECKHUX 26.09.2024  https://m.edso0.ru/156730d2

CBOICTB, CIIOCOOBI
HOJ'Iy‘-IeHI/ISI nu HpI/IMeHeHI/IC



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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https://m.edsoo.ru/25a14636
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Pemenne pacu€THbIX 3a1a4
Ha OIIpe/IeIICHUE
MOJIEKYJISIPHOM (hOpMyJIbI
OpPraHUYECKOT0 BEILECTBA 110

bu6nmoreka [IOK

13 MacCCOBBIM JIOJISIM aTOMOB 01.10.2024 @ https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJISIIIUX B €TI0
cocraB. CucreMarusanus u
00001IIeHIE 3HAHMI 110 TeMe
AJIKEHBI: TOMOJIOTHYECKU I
psia, obmas popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE

14 U IIPOCTPAHCTBEHHOE bubmmorexa LIOK

02.10.2024  https://m.edsoo.ru/273b0ale

CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ UC-TpaHC-
M30MepHsl aTKEHOB
Ou3NIeCKUe U XUMUICCKHEC

15 CBOMCTBA ajnkeHoB. [IpaBuiio bubmorexa HOK

03.10.2024  https://m.edsoo.ru/21069ccd

MapkoBHHKOBa

16 CrniocoOsl monyueHus u bubnmnoreka [JOK
IIPUMEHEHHE AJIKEHOB 08.10.2024  https://m.edsoo.ru/665dc058
[IpakTuueckas padora Ne 1

17 o treMe "[lonydyenue bu6muoreka [JOK
STUJIEHA U U3YUYEHHE €TO 09.10.2024  https://m.edsoo.ru/0941eed8
cBOMCTB"
Pemenue pacu€THpIx 3a1a4

18 Ha ONpeIeTIeHUE bu6muoreka [JOK
MOJIEKYJISIPHOHM (OPMYITBI 10.10.2024  https://m.edsoo.ru/e9ea9921

OpraHn4CcCKOro BCIICCTBA



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
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AnKaaueHsbl: CONPsKEHHBIE,

W30JIMpPOBaHHbIE,
19 KyMYJIMPOBaHHBIC. bubmmorexa [IOK
15.10.2024  https://m.edso0o.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOTO
CTpOCHHS
20 XUMHUYeCKUe CBOMCTBA bu6nuoreka [IOK
COMPSOKEHHBIX JTUCHOB 16.10.2024  https://m.edsoo.ru/e561253d
21 CriocoObl ToTy4eHus U bubnmnoreka HOK
MIPUMEHEHUE aJKaIMCHOB 17.10.2024 @ https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUI
psia, obmas popmyina,
29 HOMEHKJIATypa, 3IEKTPOHHOE bubnmnoreka HOK
U IPOCTPAaHCTBEHHOE 22.10.2024  https://m.edsoo.ru/68b6ccac
CTPOEHUE MOJIEKYII,
¢u3nueckue cBoiicTBa
93 XUMHYECKHE CBOMCTBA bu6nuoreka [IOK
AJIKUHOB 23.10.2024  https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubnmnorexka HOK
TPOWHYIO CBSI3b 24.10.2024  https://m.edsoo.ru/7blc48da
o5 CriocoObl TTOTy4eHHS U bubnmnoreka [JOK
MIPUMEHEHHE aJTKUHOB 05.11.2024  https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
26 YPaBHEHUIO XUMHYECKON bubmmorexa [JOK
06.11.2024  https://m.edsoo.ru/5db8e526
peakmumn
97 CucremaTtu3zanus u
0000111eHIEe 3HAHHI 110 TeMe 07.11.2024
28 ApEHBI: TOMOJIOTUYECKUI bu6muoreka [JOK
psia, obmas popmyina, 12.11.2024  https://m.edsoo.ru/a92a7094
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29

HOMEHKJIATypa. DJIEKTPOHHOE
U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OEH301a U
TOJIyOJIa, UX (PU3NUECKUE
CBOMCTBA

XUMHUYECKUE CBOUCTBA
apPECHOB: PEaKIIUU 3aMEICHUS

13.11.2024

bu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

30

XuMHYeCcKre CBOMCTBA
apeHOB: pPeaKIuu
MIPUCOSAMHCHHUS, OKUCIICHUE
rOMOJIOT'0OB OEH30J1a

14.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0eHHOCTH XUMHYECKUX
CBOWCTB CTHpOJIa

Pemenue pacu€THpix 3a1a4
Ha OmpeieTIeHue
MOJIEKYJISIPHOHN (OPMYITBI
OpraHUYECKOI0 BEIIECTBA
CriocoObl nostyueHust u
MIPUMEHEHUE apEHOB

19.11.2024

20.11.2024

21.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bu6nuoreka [IOK
https://m.edsoo.ru/53461a2c

bubmmoreka [IOK
https://m.edsoo.ru/6f717d09

34

T'enetnyeckas cBsI3b MCXKIY
Pa3iIMYHBIMU Kj1aCCaMU
YIII€BOJOPOIOB

26.11.2024

35

36

Pacuétel 10 ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucrematuzanus 1
000011IcHHE 3HAHHH 110 TEME

IIpuponnsiit ras. [lomytHeie
HEe(TSIHBIE ra3bl

27.11.2024

28.11.2024



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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37

KamenHnslii yroius u
IPOAYKTHI €ro nepepaboTKu

03.12.2024

bu6nuoreka [JOK
https://m.edso00.ru/69b3398b

38

Hed1s 1 ciocoOsl e€
nepepabotku. [Ipumenenue
MPOAYKTOB MepepabOTKH
HepTH

04.12.2024

bu6nmoreka [IOK
https://m.edso00.ru/21f9de78

39

40

41

42

43

['eHeTHueCcKas CBSI3b MY
Pa3iIMUHbIMU Kj1IaCCaMU
YII€BOJAOPOIOB
["anoreHonpou3BoIHBIC
YIJIEBOIOPOJIOB:
3JIEKTPOHHOE CTPOCHHUE;
peaKIiK 3aMeIIeHUs
rajoreHa

JlelicTBHE 1Ien04YeH Ha
raJIOr€HIPOU3BOIHBIE.
BzauMmogeiictBue
JIATAJIOTCHAIKAHOB C
MarsueM U IUHKOM

CucremaTtu3zanus u
0000111eHIEe 3HAHUI 110
pazaeny "YrieBogopoasr"
KonTponbnas pabota mo Teme
"Yrnesonopoast”

05.12.2024

10.12.2024

11.12.2024

12.12.2024

17.12.2024

bubmuorexa [JOK
https://m.edso0.ru/82b4d759

bu6nuoreka [IOK
https://m.edso0.ru/20e89f22

but6mmoreka [IOK
https://m.eds00.ru/95c9e298

44

[IpenenbHbIE OJHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHUI
psn, obmas hopmyIa,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,

18.12.2024

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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knaccupukanus, pusnyeckue
CBOMCTBA

XUMHNYECKUE CBOUCTBA

45 MPEACIbHBIX OJHOATOMHEIX bubmorexa [JOK
pet A 19.12.2024  https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl TTOTy4eHHS U
46 IIPUMEHEHHE OJHOATOMHBIX bubmmorexa HOK
P 24.12.2024  https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3hupsr:

47 HOMEHKJIaTypa U U30MEpPHUs, bubnnoreka IIOK
0COOCHHOCTH (PU3UYECKUX U 25.12.2024  https://m.edsoo.ru/c2c788b2
XHMHYECKHUX CBOMCTB
MHOroaroMHbIE CITUPTHI:

48 STUJICHIJIMKOJIb U TJIULEPHUH, bubmuotexa [JOK
ux (uznyeckue u 26.12.2024  https://m.edsoo.ru/ee4d84aa
XUMHUYECKHUE CBOKWCTBA
CrniocoOsl mostyueHus u

49 MIPHUMEHEHUE MHOTOaTOMHBIX bubmorexa [JOK

P 00.01.2025 https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYIIBI,
50 (du3HYecKre CBOMCTBA bubmorexa TJOK
’ 14.01.2025  https://m.edsoo.ru/2ce726f8
TokcuuHOCTH PeHOIa

51 XuMHuYecKre CBOMCTBA bu6nuoreka [IOK
(dbenomna 15.01.2025  https://m.edsoo.ru/037ca5f9

59 CriocoOsl moNTyueHus: u bubnuotexa [JOK
npUMeHeHue GpeHona 16.01.2025  https://m.edsoo.ru/c77ddf4c

53 [TpakTrueckas padota Ne 2. bu6muoreka [JOK
Pemenue 21.01.2025  https://m.edsoo.ru/fd0Oced09
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AKCIEPUMEHTAJIbHBIX 33724
o Teme "CrupTsl U HeHOTBI"

CucreMaTusanus u

bu6nmoreka [IOK

54
000011IeHNE 3HAHUN 110 TEME 22.01.2025  https://m.edsoo.ru/1810ch9b
AnbIeruasl U KETOHBL:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHUJILHOW TPYIIIIHI; bubnmnoreka [HOK
TOMOJIOTUYECKHE PSIbI, 23.01.2025  https://m.edsoo.ru/b139beaa
obmrast popmyiia, U30MEpHs U
HOMCHKJIATypa
ANbIeruasl U KETOHBL:
56 (hu3UYecKue CBOMCTBA; bubmorexa [JOK
’ 28.01.2025  https://m.edsoo.ru/c887425c
peaKIuy MPUCOCTUHEHUS
Peakmun oxkucieHus u
57 Ka4yeCTBEHHBIE PEAKIIUU bubmiorexa IIOK
P 29.01.2025  https://m.edsoo.ru/a393baa9
aJIbAETUI0B U KETOHOB
58 Crioco6bl moTy4eHust bubmuotexa [JOK
AJIBIETUIOB U KETOHOB 30.01.2025 @ https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubmuoreka [JOK
0COOEHHOCTH CTPOCHUS UX 04.02.2025  https://m.edsoo.ru/fecOb113
MOJICKYT
W3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KUCJIOT, UX Bubmuorexa LIOK
p o7 05.02.2025  https://m.edso0.ru/700cc87b
¢usnueckue cBoiicTBa
XHUMHUYECKHE CBOMCTBA
61 MIPENEIHHBIX OJTHOOCHOBHBIX Bubmuoreia LIOK
P 06.02.2025 @ https://m.edsoo.ru/40e6e0e9

KapOOHOBBIX KHUCIOT



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
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https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

Oco0EHHOCTH CBOMCTB
MypaBbHHON KHUCIIOTHI.

bu6nuoreka [IOK

62 MHoroo6pa3ue KapOOHOBBIX 11.02.2025  https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:

HEeMpeIeIbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
63 JTUKapOOHOBBIX, bubmorexa LOK
12.02.2025  https://m.eds00.ru/83a08773
THAPOKCHKAPOOHOBBIX
kuciot. [IpencraButenu
BBICIINX KapOOHOBBIX KHCIIOT

64 [TonsiTHe 0 IPOU3BOIHBIX bubnuorexa [HOK
KapOOHOBBIX KHCIIOT 13.02.2025  https://m.eds00.ru/0d162d9d
CrniocoOsl mostyueHus u

65 pUMEHEHHE KapOOHOBBIX brbmmorexa LTOK

18.02.2025  https://m.edso0o.ru/7c065c9d
KHCIJIOT
CrnoxxHbie 3QupBHL:

66 TOMOJIOTUYECKHH psiJl, oO1as bu6nuoreka [IOK
dhopmyna, uzomepus u 19.02.2025  https://m.edsoo.ru/adfffe6d
HOMECHKJIATypa

67 dOu3nuecKkue U XUMUYCCKHIE bu6nuoreka [IOK
cBOICTBa A(UPOB 20.02.2025  https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHpix 3a1ay:

M0 YPaBHEHHUIO XUMUYECKOM

68 peakiuu, Ha oineLLeJleHHe 95.02.2025
MOJIEKYJISIPHOHM (OPMYITBI
OpraHUYECKOTO BEIIECTBA

69 [TpakTuyeckas padora Ne 3. bubnunorexa [IOK
Pemenue 26.02.2025  https://m.edso0.ru/486671fb



https://m.edsoo.ru/bb31be71
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https://m.edsoo.ru/7c065c9d
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AKCIEPUMEHTAJIbHBIX 33724
o Teme "KapOoHoBbIe
KUCIOTHI. CoxHbIe 3pupbr"

Kupsr: ctpoenue,

70 ¢buznvecKre 1 XUMHUECKUE bubmmorera LIOK
. 27.02.2025  https://m.edsoo.ru/al9c5h98
CBOMCTBA (TUIPOJIU3)
OcoOeHHOCTH CBOMCTB
71 KHUPOB, COJEPKAIIUX OCTATKU bubnuoreka [JOK
HETIPECIbHBIX YKUPHBIX 04.03.2025  https://m.edsoo.ru/b0331922
KucaoT. JKupsl B mpupoie
Mpi1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, UX
72 Moroiiee aeiicteue. [lonstue bubmmorexa [JOK
05.03.2025  https://m.eds00.ru/3c566565
0 CHHTETHUYECKHX MOFOIIUX
cpenctBax (CMC)
I'enetnueckas cBs3b
73 YIJI€BOIOPOAOB U bubmuoreka [JOK
KHCJIOPOJICOACPIKAITUX 06.03.2025  https://m.edso0.ru/56790c96
OpPTaHUYECKUX BEIIECTB
74 Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEaKIUi 11.03.2025
75 Cucremaruzamnus u but6mmoreka [IOK
0000111eHIE 3HAHUH 110 TeMe 12.03.2025  https://m.edsoo.ru/f8eaf2eb
OO6m1ast XxapakTepucTruKa
76 YTJIEBOJIOB U Kilaccuukarus bubmuoreka [JOK
YTJIeBOJIOB (MOHO-, TH- U 13.03.2025  https://m.edsoo.ru/7a9693al

TTOJTHCaXapHU/Ibl )
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Monocaxapuabl: pusnyeckue

77 CBOWCTBA 1 HaXOXIECHUE B buGnnorexa LIOK
18.03.2025  https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rroKo3sl, €€

78 3HAUCHHUEC B bu6nuoreka [IOK
JKU3HEIEATEIHHOCTH 19.03.2025  https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MaJibT03a U JIaKTO03a. bubmuorexa [JOK
Haxosxnenue B npupone u 20.03.2025 @ https://m.edsoo.ru/eb0384e7
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJICKYJI, PUINICCKUE bubnmnoreka HOK
M XMMHYECKHE CBOMCTBA, 01.04.2025  https://m.edsoo.ru/72a04508
MIPUMCHCHHE

81 [TonsiTHE 00 UCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAX 02.04.2025  https://m.eds00.ru/6216e766
Pemenne pacueTHsIX 3a1a4
Ha OTpeeNeHUe 10U

82 BBIX0/1a TPOJIYKTA PEaKLIUH bubnmorexa [TOK

03.04.2025  https://m.edsoo.ru/7fde47ef
OT TEOPETHYECKH
BO3MOKHOTI'O
CucremaTu3anus u
83 000011IeHNE 3HAHUH 110 bubmmorexa TIOK
08.04.2025  https://m.edso00.ru/08d4364c
pazneny
KonTponbhas pabota no teme
84 "Kucnoponcoaepxkariue bubnnorexa LIOK
09.04.2025  https://m.edso0.ru/42c6678e

OpraHuYecKue coeuHeHus"



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
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https://m.edsoo.ru/72a04508
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AmuHBL: K1accudukanms,
CTPOCHHE MOJICKYJI, 00IIast

bu6nuoreka [IOK

8 (opayta, usomepiis, 10.04.2025  https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3HYCCKUE
CBOICTBa
86 XUMHUYeCKUe CBOMCTBA bu6nuoreka [IOK
anupaTHIECKUX aMUHOB 15.04.2025  https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE AHWINHA,
87 0COOEHHOCTHA XUMHUYECKUX Bubmiorexa IIOK
. 16.04.2025  https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CrniocoOsl mostyueHus: u
88 MpUMEHEHHE aTu(aTHISCKUX bubmorexa HOK
P 17.04.2025 @ https://m.edsoo.ru/eal38763
aMHUHOB
AMHWHOKHCIOTEL:
HOMEHKJIATypa U H30MeEPH,
89 (pml/lquKHZPCBOITICTBa ’ bubmorexa [JOK
' 22.04.2025 https://m.edsoo.ru/d1773e80
OTtnenpHBIE MIPEICTABUTEH
0-aMHAHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHCIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE Bubmiorexa IIOK
23.04.2025  https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB
Benku xax mpupogHbIe
91 HOJIMMEDHEL, (I:)T ; I; Bl Brbmrorexa [IOK
PPl CIPYXTYP 24.04.2025  https://m.eds00.ru/429e9899
O€eJIKOB
92 XUMHYECKHE CBOMCTBA bubnuotexa [JOK
O€JIKOB 29.04.2025  https://m.edsoo.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

A3zoTcoaepxkaiiue

TeTEPOIUKINIECCKUE
93 coennHenusa. HykiienHoBbIE Bubmorexa ITOK
8 e 30.04.2025  https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJsiornueckas pojib
[TpakTuueckas padborta No 4.
Pemenue
94 SKCIIEPUMEHTAJIBHBIX 3a1a4 bubmiorexa LIOK
P " 8 06.05.2025  https://m.edsoo.ru/8e3c02d1
o Teme "A30TcoaepKaiue
OpraHUYeCKUe COeTUHEHU"
[IpaxTuueckas padora Ne 5.
Pemenue
95 SKCIIEPUMEHTAJIBHBIX 3a1a4 bubmiorexa LIOK
P 8 07.05.2025 https://m.edsoo.ru/bde3fdf6
o teMme "Pacno3naBanue
OpPraHUYECKUX COEANHEHNN"
KonTponbhas pabota no teme
96 "A30TcoaepIKaliue bubmiorexa LIOK
Fepat " 08.05.2025  https://m.edsoo.ru/ce561bc7
OpraHMYECKHEe COCTUHEHUS
OCHOBHBIE TTOHATUSA XUMUH
BBICOKOMOJICKYJISIPHBIX
97 COEIUHEHNI U METOBI UX Brbmrorexa [IOK
13.05.2025 @ https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJMMepU3alus U
IMOJIMKOHIEHCALIHS
98 IInacTtmaccel. YTtunuzanus u but6mmoreka [IOK
nepepadoTKa MIacTUKa 14.05.2025  https://m.edsoo.ru/82242e0f
DnacToMepsl: HATYPaIbHBIA
99 CI/IHTCTI/I‘IepCKI/Ie Kayp u Bubmorexa ITOK
YAy 15.05.2025  https://m.edsoo.ru/246103ec

Pe3una



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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https://m.edsoo.ru/246103ec

100

BonoxkHa: HaTypanbHEbIE,
HCKYCCTBEHHBIE,
cuHrernueckue. [lomumepsl
CIELUAIbHOTO Ha3HAYEHUS

20.05.2025

bu6nuoreka [IOK
https://m.edso00.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
IUIACTMACC 1 BOJOKOH"

21.05.2025

bu6nuoreka [IOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMAaTU3aLMsI U3YYEHHOT O
MaTepuaia 1o TeMe
"BpicOKOMONEKYISIpHBIE
coequHeHus"

22.05.2025

bubnnoreka IIOK
https://m.edsoo.ru/6a22bl1e8

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [JOK
Xumuyeckui sneMeHt. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (s-, p-, d-, f-a51eMenHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpaIUU
5 aTOM;E BJIeMeHTOBq; OZEOBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnunorexa [JOK
DNeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
7 XUMHYECKUX 3eMeHToB J[. U 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeHeneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHYECKUX JIEMEHTOB U 1 bubmorexa HOK
https://m.edso0.ru/f8468927
o0pa3yeMbIX UMU MTPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
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https://m.edsoo.ru/f8468927

CJIOKHBIX BCUICCTB 110 I'pyIiaM U
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBs3U. BomopoaHas Bubmaorexa ITOK
' P https://m.edso00.ru/5a8072af
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aMMO/ICHCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 COpe,[[I/IHeHI/ISIX' COCTaB U bubmmorexa [TOK
’ https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubnnorexka [JOK
KPUCTAJNINYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa LOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC paCTBOPHI: HACKHIIIICHHBIS
15 Y HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnnorexa [IOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubnmoreka [JOK

pacTBOpoB

https://m.edso0.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuoreka [JOK

17 pacTBOpEHHOTO BeliecTBa, https://m.edsoo.ru/785e0ab4
"MoJiipHas KOHIleHTpanus"

18 Knaccudukanus 1 HOMEHKIATypa bubmumoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHUH 10 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucreMa bubnnoreka [JOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
MHoroob6pasue BermiecTs"
Knaccudukanus XumMuaeckux
peaKunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXpAHEHUS MacChl BEIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU
MPU XUMHYECKUX PEaAKIIHIX
TemnoBbie 3G HEKTH XUMUYECKUX

22 peakmuii. TepMoxumMuvecKre bubmmorexa [JOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boeruucnenust no ypaBHeHUSIM

23 XUMHUYECKUX PEaKLUi u bubmmorexa [TOK

https://m.eds00.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peaKkinu, eé

24 3aBUCUMOCTD OT Pa3JIMYHBIX

dakropoB. Katanus u karanu3aropbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
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https://m.edsoo.ru/70a60aa4
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I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[IpakTuyeckas padora Ne 1 o Teme
26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha bubmmorexa LIOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnnoreka [HOK
peakuuu. XMMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
28 "BrnusiHue pa3nuyHbIx GaKTOpOB Ha bubnuorexa [JOK
MOJI0KEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLEI),Ie 1 ci1a0bble JIEKTPOTUTHI bubmorexa LHOK
P ' https://m.eds00.ru/5f766bdf
CreneHs AuCCOIMAIIMU
HNonnoe npoussenenue Boabl. Cpena
30 BOJIHBIX .’ECTBO :B Bono 21o HLIP;I " bubmmorexa [JOK
g P POB. DOROPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[fexafo ue B aCTBz)l ax bubmmorexa [TOK
P . P p https://m.edso00.ru/09d5a9bd
JEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme
32 "XUMHUECKHE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxxHeilnre okUCIUTENU U bubmmorexa [OK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [HOK

HMOHHOTO) OanaHca

https://m.edsoo.ru/fb691387
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35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BCIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa [IOK

p https://m.eds00.ru/5a859d16

37 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa OK

AT p https://m.edsoo.ru/5afa265d
Cucremarusamnus 1 00001IeH1E
38 3HAHWH 110 TeMe " XUMHUYECKUE bubnmorexa LHOK
| https://m.edsoo.ru/c161eb85
peaku

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumunyeckue peakuuu" https://m.edso00.ru/a8a0a930
ITonoxeHue HEMETAILIOB B
[Tepuoanueckoii cucreme

40 XUMHAYECKUX deMeHToB J[. U. bubmuorexa [JOK
MeHnneneesa 1 0OCOOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOGHI/ISI X aTOMOB. (DI/I?;I/I‘-IeCKI/Ie
CBOMCTBA HEMETAIIOB
ANOTponus HEMETaIOB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa bubmmorexa LIOK

pHMep PO, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubnnorexka [JOK
XUMHYECKHE CBOMCTBA. [ uapuabl https://m.edsoo.ru/0aa8f613
["anoreHsl: HaXOX/IEHHE B IPUPOJIE,

43 CTIOCOOBI OTYYCHUS, PU3UIECKUE H bubmmorexa [OK

i L https://m.edso00.ru/4e223795
XAMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS

TraJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHble 1 IPOMBIIIIICHHBIC
CIOCOOBI MOJTYUCHHSI 'aJIOT€HOB.

bubmuoreka [JOK

45
[IpumeHeHne rajoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 DKCIIEPUMEHTAIBHBIX 3a1a4 I10 TEME bubmorexa OK
" P | https://m.edso0.ru/8b26fecd
T"amorensl
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U bubamorexa LOK
v ’ . https://m.edsoo.ru/c8abc36a
XuMH4Yeckue cBoiicrea. O30H.
[IpuMeHEeHHEe KHCI0pOo/ia U 030Ha
bu6mmoreka [IOK
48 @)
KCHIBT H TIEPORCHIAT https://m.edso0.ru/5¢8816a0
49 Pemenue 3amay pa3IMuHBIX THIIOB bubmmorexa [TOK
asp https://m.eds00.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I;)CO6BI MOJIyYEHUs (;I/ISI:/I‘IGCKI/IC u bubnuorexa LIOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOICTBA
bu6mmorexa [IOK
51 CepoBoaopos, ¢
POBOZIOPOZ, CyIIbdH b1 https://m.eds00.ru/7c875999
Kucnopoxaconepkaime coe JTHHEHUS
52 cephl gCO6eHHI:)CTI/I CBOWCTB CEpHOU bubmmorexa [TOK
pbL. p https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[IpakTnueckas padbora Ne 5. Pemenue
53 HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnnorexa [IOK
" P __ ,2,1 https://m.edsoo.ru/0afb05e4
Cepa u e€ coenHEeHUsI
54 A30T: HaXOXJACHUE B IPUPOJIC, bubnmoreka [JOK

CIOCOOBI NOJTYYEHHUs, PU3UIECKUE U

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHMAK,
HUTPHUIBI

Kucnopozconepxaniue coeTMHEHUS

bu6mmoreka [IOK

55 . Ocob i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
A30THOM KUCIIOTHI

56 [Ipumenenue azora u ero bubnnoreka [HOK
coeuHEeHN. A30THBIE yI0OpeHus https://m.edsoo.ru/129f5059
dochop: HaxXOXKIEHHUE B IPUPOJIE,

57 CocoObl NOTy4YeHUs, PU3NUECKUE U bubnnorexa [HOK
XUMHUYEeCKue cBoricTBa. Dochus u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubamorexa LOK

p Iv[ prratl ’ https://m.edso0o.ru/c7a2d429
bocopHOIi KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coenunennii. ochopusie ynoopeHus https://m.edsoo.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edsoo.ru/8175ac3f
"A30T 1 gocop u ux coenuHeHus"
VYrinepoa: HaX0XAEHUE B IPUPOJIE,

61 AJUIOTPOMHbBIE MO (DUKALINY; bubnnorexka [JOK
¢bu3nyeckre 1 XUMHUYECKIE CBOMCTBA, https://m.edsoo.ru/1eb19f9%
MIPUMEHEHUE
Oxcup yraepoaa(ll), oxcu

62 ne I([)yel;(l\ll)) . r(on)LHaﬁ KECJ'IOTa u bubmmorexa [OK
Y POl Y https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenwne 3a1a4 pa3nudIHBIX TUIIOB bubmorexa [TOK

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



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
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https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609

Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MoJydeHus, pu3nueckue u bubmmorexa [JOK
YHACHIA, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(IV), kpemuueBas bubnunoreka [HOK
KHCJIOTa, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coeauHennii. CTEK0, ero https://m.edso0.ru/393cdac0
MOJy4YE€HUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3aMvHbBIX THIIOB bubmorexa HOK
AP https://m.edso0.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubnmnoreka [JOK
3HaHui o teme "Hemeraninr" https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [JOK
"Hemerannsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubnuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edso0.ru/2b7e9510
[Tono>xeHue METaNIOB B
Ilepuonnueckoi cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MetasuioB. [I[puMeHeHne MeTanioB B bubmmorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnuorexa [JOK

METAJIJIOB

https://m.edsoo.ru/42b872e3



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

bubmuorexa [JOK

74 Pemtenue 3amay pa3iiMuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
75 HanpspkeHuii MetayuioB. OO0mue buGnnorexa LIOK
p ' https://m.edso0o.ru/94eb377a
CIOCOOBI MOJTYYCHHS] METAIIJIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynnel [leproauueckoii cuctemsl
XUMHUYECKHUX 1eMeHTOB. Hatpuii u bubnuorexa [JOK
76 .
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUI
OO01mmas xapakTepucTHKa METaNIOB
[lA-rpynmst [lepuoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
77 Marnuii 1 KaJIbLUHA: OIYYECHHE bubmorexa [IOK
' i y https://m.edso00.ru/7c3e49c0
(u3nyecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COEMHEHHI
78 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnroMuHUi: ony4yeHue, Gpusnueckue
79 1 XMMHYECKHUE CBOMCTBA bubmorexa HOK
’ https://m.edso0.ru/0e79b266
MPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMILUIEKCHI aTFOMHUHMS, UX https://m.edso00.ru/5d12d318
MIPUMEHEHNE
81 Pemenue 3amay pa3nuvHBIX THIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[TpakTuyeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 9KCIIEPUMEHTAIBHBIX 33134 [10 TEME
ORETIED A0 https://m.eds00.ru/27adaf43
Mertasibl TJIaBHBIX TTOATPYIII
OO01mas xapakTeprcTHKa METaJJIOB
83 no6ouHbIX noarpynn (b-rpymm) bubnmoreka [JOK
[Tepuonnueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHYECKHX 3JICMEHTOB
du3nyeckne U XMMHUUECKIE CBOMCTBA
84 XpOMa U €ro COeIMHEHNN, UX bubnnorexa [IOK
P ’ https://m.eds00.ru/9911bef3
MIPUMCHCHUE
Baxneiimme coeiMHEHUST MapTaHIia.
85 IlepmaHranar Kajaus, ero bubmorexa LIOK
p ) https://m.eds00.ru/039d69c8
OKHCIIMTENIbHBIE CBOMCTBA
du3nyecKkre 1 XMMUYECKHE CBOMCTBA
86 JKele3a M €ro COCAUHECHUM. bu6mmoreka [JOK
ITonyyenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
Kemesa
du3nyecKkue 1 XMMUYECKUE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmmorera [TOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusndeckre U XUMUUECKIE CBOMCTBA
88 IIMHKA ¥ €T0 COCAUHEHUN, NX bu6mmoreka [IOK
IIpUMEHEHUE. [ UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[TpakTrueckas padota Ne 8. Pemenue
bu6mmorexa [IOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
Mertasipl TOOOYHBIX TTOATPYIITT
bubmuorexa [JOK
90 Pemenue 3amay pa3nuvHBIX THIIOB

https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
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https://m.edsoo.ru/039d69c8
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI0 MaTepuaa 1o TeMe bubmorexa LIOK
HEYHCHHOTO MATep https://m.eds00.ru/e91fe975
Merannbl
92 KonrponsHas pabora o teme bubnuoreka [IOK
"Meramisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnoreka [HOK
93
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTUS bubnnorexa [HOK
yenoBeuecTBa. [loHATHE 0 HAYUHBIX https://m.edso0.ru/080fe1f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIUITBEI OpraHU3aluu
95 XUMHUYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[TpoMbIlIEHHBIE CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUS] BaKHEUIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIien Cpebl H ero bubmmorexa [OK
Py P https://m.eds00.ru/9f11bf51
MIOCJIEACTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKaA. bubnmnorexa [JOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.eds00.ru/a6552721
Xumus numy. Poiabs XuMuu B
98 o0ecrieueHny MUIIEeBOH bubmmorexa [JOK
- https://m.edso0.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bubnnoreka [JOK
cpeacTta. beiTtoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubnmoreka [JOK
100 Baxneiimme crpouTenbHbIE U

KOHCTPYKLIMOHHBIE MaTepuaibl

https://m.edsoo.ru/61e69003
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XUMUS B CEJILCKOM XO35MCTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 E::f:;:::;i?ﬁ? 4395874
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 1 bubmuorexa [JOK
3HaHUH 110 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue
Xummus, 10 xknace/ 'abpuensa O.C., [Tonomapes C.1O., Octpoymos N.T'.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKUE MATEPHUAJIBI VIS YUUTEJIA

Xumus. [IpumepHbie paboune nporpammel. [Ipeamernas muaus yueonunkos O. C.
["aGpuensHa u np. «Xumus. 10—11 kmaccb : yued. mocodue s
oO1ieo0pa3oBar. opranuzanuii : yriyosa. yposeds / O. C. I'abpuesnsn, 1. T

Octpoymos, C. A. CnagkoB. — M. : [Ipocsenienue, 2021.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Buneoypox (MHTEPYPOK): https://interneturok.ru; npesenranus (Mudoypok)
https://infourok.ru; bubmuoreka [{OK https://m.edsoo.ru;

[Ipesentanus (3nanuo) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru






		2024-09-11T11:32:45+0500
	Ернова Ирина Павловна




