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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBLHOM MTPOTrpaMMBbI cpeTHeTo 001Iero oopazoBanus(POIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peanu3yIoNMX OCHOBHBIE 00pa30BaTEbHbIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIUYME, a TaAKKe IS
MPOJIOJIKEHU OOyUEHHS B OpraHu3aluiax MpodecCUOHATBLHOIO 00pa3oBaHUSs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MpeaMeTa «XHUMHS» IOIy4aeT
NOAPOOHYI0  MHTEPIPETAMI0 B  COOTBETCTBMM C  OCHOBOIOJIAraloluMU
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-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
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 O00pa30BaTEIbHBIX TOCTIDKCHHN OOydJaronuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

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



pacrmpejielieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuaia ¢ y4€ToM JIOTUKM TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPKATEIBHOW XapaKTEPUCTUKU
IUIAaHUPYEMBIX — PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30oBaTelIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKXKe€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX ~ JEUCTBUH  0OYy4alomerocss 1O  OCBOCHHIO
COJZIEpKaHMs IIPEAMETA.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B IPOrpaMMe€ IO XHUMHUHU IPELyCMOTpPEHA
MPEEMCTBEHHOCTh € OOYy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a npeiesiaMi YCTAaHOBJICHHOM MPOTpaMMOii IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTaBIIONIEH coAepKaHUs YYEOHOro mnpeaMera «XUMUs»
0CTa€TCsi BOBMOXHOCTh BEIOOpA €r0 BapUATUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIEIISATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUiIs 00ydeHHUs.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yrIyOJEHHOrO YpOBHEH B CUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH C MOCIIEAYIONIUM ITAIOM TOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3YyYCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUUIUIMH B By3aX ¥ OpraHu3alusX CpelHero mpodecCcruoHaIbHOro 00pa3oBaHusl.
B aroli cBs3U n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclIMpeHue U YIUIYyOJICHHE TEOPETUYECKONM U MPaKTUYECKOW MOATOTOBKU
OOy4JaromnXxcs, BHIOPABIIMX OMPEAeIEHHBI MPOPMIb 00yUeHHs, B TOM YHUCIE C
MEPCIEeKTUBONM  TOCJEAYIOIETO TOJy4eHUsS XUMHUYECKOro oOpa3oBaHus B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeabHOM MPOTPAMMBI CPETHETO O0IIEro 00pa30BaHUs U3YUCHUE MPeIMeTa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha pelIeHUE 3a7ay BOCIIUTAHUS U COLUAIBLHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIICKTYaIbHbIX
YMEHUHM, YMEHHMIN paluoHANIM3aluu y4eOHOTO TpyAda M OO0OOMIEHHBIX CIIOCOOOB
JEATeTbHOCTH, UMEIOIINX MEXAUCITUTUTMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MOIX0/I0B K OTOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 32 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpPTraHWYECKass XHMHSI» COCTABISICT COBOKYMHOCTh TMPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMM MOJy4aeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHUECKOTO MaTepuara.
Tak, Ha yriayOia€HHOM YypOBHE HM3y4eHHs MpeameTra olOecreueHa BO3MOXKHOCTH
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHMI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOIeHUS MPEICTaBICHUA O CTPOSHUHU
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpOeHHWH aTtoMa. XHUMHUYECKas CBs3b OOBSACHSAETCS C TOYKHA 3pEHUS
HYHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUNOB peakiuil JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3E PACIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHnueckoi XuMuu npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP)KAHKNE KYPCOB XUMHH YTIyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpeAMEThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepuaa 1o oomen xumuu. [Ipu n3yuennn npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAellaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, dJICKTPOJIN3a, MPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTOe.

B To xe Bpemss B coOIepKaHWU TIpenMera JJis KJIacCOB XHMHKO-
Oounonornyeckoro npo@uiisi OONbIIMKA yAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B 3Tom cirydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIsl 00Jiee 00CTOATEIHLHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€JIKU, YTIEBObI, HYKJIIEMHOBBIE KUCIOTHI U apyrue. [Ipu sTom 3HaHus o
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 TTO3HAHHUS U OMBITA MPAKTHYECKOTO MPUMEHEHHS HAyJHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOIAIIMMHA B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MartemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3aJlayeil MEepPBOCTENEHHON 3HAYMMOCTU SBJsieTCs (OPMHUPOBAHHME OCHOB HAyKHU
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOMN JAESITEIIBHOCTH
YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhl. Penienue 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUaTLHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil poiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecIeyeHnn paloOHAIBHOTO TMPHUPOONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOJHOM CPELIE;

e OCBOCHME CHUCTEMBbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIBHBIX
MOHATUH, 3aKOHOB U TEOPUW XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMHM BEIECTBA HA Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPDHOM,  HAJAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMHYECKUX MU
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 XUMHUYECKUX 3HAHUN ISl OOBSICHEHHUS
KITFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OICHKH C ITO3UIINI YKOJIOTHYSCKON 0€30MaCHOCTH MOCJIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI TIPUOOpETEHHsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
GyHKUMNA TETOCTHOM CHUCTEMBl CPEIHEro oOliero o0pa3oBaHUs NpPU U3YYCHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HMCCIIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
criocoOHOCcTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

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

OO11ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JIJISl M3YUCHUS XMMHHM Ha YTIyOJICHHOM
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 0OCHOBbI OPraHUYECKON XUMHH.

[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 COCAMHEHUSAX. TUIbl TMOpUIN3ALMKY AaTOMHBIX OpOUTANIEN yIiaepoa.
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
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpPraHUYECKUX COENMHEHUH. MoneKyIsipHble U  CTPYKTYypHbIE  (QOPMYJIBL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (PEKTHI B MOJIEKYJIaX OPraHUuYECKUX COeAMHEHUN (MHAYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccuUKaIMK OpraHuydeckux BemiecTB. [loHsTHe o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKaIMs OpraHndyeckux peakuui. OKHUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHalaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKHUX BELIECTB MPHU HAarpeBaHUM (ILJIABJICHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpUaN3ainsl aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



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

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKJIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH ) IHUKJIoaIKaHOB. CrlocOOBI MOJIy4YE€HUs U TPUMEHEHNE
LAKJIOAJIKaHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas M reoMeTpuueckas
(umc-Tpanc-) uzomepusi. PU3nUeCKUe CBOWCTBA aJKEHOB. XMMHUECKHUE 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 (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuaM3anysl aTOMHBIX opOuTaneil yriepona. @U3MyecKue CBOMCTBA AJTKUHOB.
XUMHUYECKHE CBOMCTBA: peaKIMU IPUCOECIUHEHUS, TUMEPU3ALIUN U TPUMEPHU3ALIIH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmmast popMyia, HOMEHKIATypa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMelIeHHs B OEH30JIbHOM KOJIbIIE U
YTJIEBOJAOPOJAHOM paguKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MoydyeHus u
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

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



NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKH), pUDOPMUHT, HUPOIH3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajoreHa Ha TUIPOKCOrpPYIIY, HUTPOTpyNnmy, UHAHOTPYMIY,
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 W TIPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEpMaHTaHaTa KaJiusl, B3aUMOJICUCTBHE alleTUJICHA 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 PE3UHBI, MOJICIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W 3TaHoida). ['oMonormueckui psna, obuas ¢opmysna, H30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU U  HEOPraHUYECKUMH  KHCIIOTaAMH.
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.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakiuii HyKJIeo(UIbHOTO 3aMelnieHus. JelicTBue 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. TokcuuHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DPU3NYECKUE CBOMCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OIHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYacCTHEM YTIIEBOAOPOJHOIO paguKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['omonoruueckuit psij, oOmas dopmyna, HU30MEpus u
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETpPEeETbHBIX JKUPHBIX KUCIOT. JKupsl B ipupo/e.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NUecKue CBOMCTBA W HaxOXkAcHUE B mpupojae. doTocuHTe3.
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. BoccTaHaBNIMBaKOIMIME U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. [ uaponms
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0N03bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUIFOJI03bl. XHUMHUYECKHUE
CBOMCTBa Kpaxmana: THApPOJIN3, KayeCTBEHHAas pEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICHCTBHE 3TaHOJa C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHPTA IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHANIOB), KAueCTBEHHBIC PEAKIMU Ha albJeTuabl (C THUAPOKCUIOM
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 DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «CrnupTel u  (EHOJBI»,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue Monekyin, obmas (opMmynna, U30MEpHsi, HOMEHKIATypa U (QPU3NYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWINH — IPEICTaBUTEIh aMUHOB apOMaTHUeCKOro psifa. CTpoeHHe aHIITNHA.
B3anmHoe BiusHHME Tpynm aToMOB B MoJiekyne aHunuHa. OcoOeHHOCTH
XUMHUYECKUX CBOWMCTB aHWinHA. KauecTBeHHbIE peakiuu Ha aHuiuH. CrocoOsbl
MOJIYYCHUS] M TNpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENN Ol
AMUHOKHCIIOT:  TAHUIHMH, alaHuH. @Ou3uveckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U THIPOJIN3 IENTHIOB.

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

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB U WX IMPEBpAIICHUI:
pacTBOpeHHE OENKOB B BOJE, JAeHATypamusi OEIKOB NMPH HATPEBaHHUH, I[BETHBIC
peakuuu Ha O€NKW, peHIeHHe OKCIePUMEHTANBHBIX 3aJad [0 TeMaM
«A30TcoJiepKaIIe oOpraHuIecKrue cCoeTMHeHus» U «Pacmo3HaBaHre OpraHUYeCKUX
COCITUHEHUI.

BbicoKkoMoIeKy ISIpHBIE COeTHHEHUS.

OCHOBHBIE TOHSATUS XUMUW BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYJIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie Mmatepuansl. [lmacTMacchl  (MOAMATUIICH, TMOJUIIPOIIMIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsl CHEUATbHOIO Ha3HAYEHUSA (Tedmon, KEBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ad 1o TeMme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOro COEAMHEHUS 10 Macce (00BEMY) TPOAYKTOB CrOpaHus, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOro BEIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE T0JH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHHE, H3MEpPEHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHME.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3WYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUSA, OpPOKEHHE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTIJAEBOJbI, KUPbl, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.



Feorpa(bml: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
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. Kinaccudukaius XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue JJIEKTPOHOB TIO AaTOMHBIM — OPOUTAIISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOIUYECKOTO
3akoHa /[[.1. Menneneena.

XuMHUYECKasi CBs3b. BHIIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U AJIMHA CBsA3U. [losipHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MpUMEpPEe COCTUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

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

BemecrBa  MOJNEKYJIAPHOTO UM HEMOJEKYJSIPHOTO  CTPOE€HHs.  Tumbl
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsT KOHIIEHTpanusi. HackieHusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUAILHBIC
Ha3BaHUA OTJIEJIbHBIX NPEACTABUTENICH HEOPTAHNYECKUX BEILIECTB.



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

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIe U TeTeporeHHble peakiuuu. Karanus u katain3aTopsl.

OOpatumMblie U1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Dnekrponutuyeckas aucconuainusi. CuibHble W cladble 3JIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W WX MPEBpAILCHUI:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHUue
Cpelbl pPacTBOPOB C TMOMOIIBI WHIWKATOPOB, W3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKONW pEaKIMu M TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTaiwioB B [leproinyeckoi CHCTEME XUMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIHSI HEMETAIIJIOB (Ha MpUMeEpe KUCIopoaa, cephl, (pocdopa u
yraeposa).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxkHenIne KUCIOPOACOAEpKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTYyUCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
Kkuciopoaa. Ou3nueckue U XMMHUUYECKHUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.



Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBouctBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), okcun
cepbl(VI). CepHucras u cepHas KUCIOTHI U MX coyid. OCOOEHHOCTH CBONCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3UYEecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHenune azora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMydeHUs, (U3HYECCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrnepon, HaxoxJIeHHWE B IpUpoAE. AJIOTPOINHBIE  MOIU(PUKALIY.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne nmpocThiX BEIIECTB, OOPA30BAHHBIX YIJIEPOAOM, U €T0
COCIVHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KpeMHus U ero coeAuHeHuil. CTEKII0, €ro NoJy4eHne, BUIbI CTEKIIA.

[Tonoxenne MeTtamioB B [leproanveckoil cuCTEMEe XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMUYECKUN Ppsfl  HampsokeHud  MeTtamwioB.  OOmue  crnocoOswl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmnel [lepuonnueckoit cucTemsl
XUMUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonyueHue, Gu3ndeckue 1 XUMUIECKUe
CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOWCTBA, MPHUMEHEHUE IMPOCTHIX BEIIECTB M HX COEAUHEHHUI.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TToTy4YeHue, pUu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOrO BEIIECTBAa M €ro coeAuHeHuW. AmoTepHble CBOMCTBA OKCHAA U
TUAPOKCHUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSA.



OO6miass  xapakTepucTHKa MeTauioB 1oOouHbXx mnoarpymnn  (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loilyueHe u mpuMeHeHne XpoMma.

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

duznyeckrue U XMMUYECKHE CBOICTBA jKeJe3a U ero coenuHeHuil. OKCHbI,
rugpokcunl u conu xkene3a(ll) u xenesza(lll). Ilonydenue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cephl, gocdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCICTBUE
MIEJIOYHBIX U IEJIO0YHO3EMENbHBIX METAJVIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pAacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKLIMU Ha HEOPraHWUYECKHE aHUOHbI, KATUOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«MeTtasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectsa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OpPTaHU3aIMN XUMUYECKOTO MPOU3BOACTBA. [IpoMblIlieHHbIE CTIOCOOBI
MOJIYYCHHS] BAXXHEHIIIMX BEIIECTB (Ha MpUMEpPE MPOM3BOJCTBA aMMHAKa, CEPHOMN
KHCJIOTBI, MeTaHo1a). [I[poMblIlIIEeHHbIE CIOCOOBI MOTYYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN PHEPIeTUICCKOM O€30ITacCHOCTH.

XuMusi ®W 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

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



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumwus. [IpaBuia
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM 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. HaHOTEXHONIOTUN.

Pacuérnsle 3anaun.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OTHOTO U3 YUACTBYIOIINX B PEAKIIH BEIIECTB, MACCHI
(00BEMa, KoIMYeCTBa BELIECTBA) MPOIYKTOB PEAKIINH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
PACTBOPEHHOIO BEMIECTBA, MACCOBOU JTOJIM ¥ MOJIIPHOM KOHLIEHTPALIMK BELIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuszamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwwed u
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHIA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAyYHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCU(PUKalUs, NePUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, MHULBI U3MEPEHUS], CKOPOCTh, SHEPTUS, Macca.

buonorus: kierka, opranusm, 3KocucTema, buocdepa, MeTadoIU3M, Makpo-
MUKPO3JIEMEHTBI, OEJIKU, XUPbI, YIJIEBOAbl, HyKICHUHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KDYTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHI.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmaneBTHUECKAS IIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
MpEnapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
POMBIIIVIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM TMOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEIEIECHUIO; HATMYNEe MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUsS»  OTpaxaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

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

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

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

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE 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 MTOBEACHUS;

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 30POBBIO;

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;

YCTAaHOBKM 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€JIECO00PA3HOr0 OTHOIICHUS 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 HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YHs PA3BUTOrO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON 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;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid 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 MaTepHAJIbHOMW KYJbTYpbl, B PpEIICHUU 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-HAYYHON TIpaMOTHOCTU: T[OHUMAHHA 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
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

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

METANPEAMETHBIE PE3YJIBTATDI



MeranpenMeTHbIe PE3yIbTAaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IIEJIOCTHOCTh HAyYHOM KapTWHBI MHUpa H CHeONU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (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 YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMUYecKUe AeiiCTBHS:

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

OMpEeNeNATh LENU 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;

YCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, 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
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHHUS BEIIECTB M XUMHYECKHUX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJa/IeTh HAaBBIKAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W  TPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOcCOOus,
pecypcbl MIHTEpHETa), aHaIM3upOBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
peICTaBICHHUS, KPUTHUECKU OILICHUBATH e JIOCTOBEPHOCTH "
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIH SI3BIK B KAUYECTBE CPEACTBA MTPH PabOTE C XUMUIECKOM
uH(popMaluen: MPUMEHITh MEXNpeIMeTHble ((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€ TUAJIOTa W/WIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
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 yqeﬁﬂble IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Lenud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUHM Y4€OHBIX UM UCCIIEIOBATENIbCKUX 3ajad, BbIOMpaTh Haubosee
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 pe3yIbTaThl OCBOCHHS 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 TIPEOOPa30BAaHUIO 3HAHHMA, BUJIBI IEATECILHOCTH TI0
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 pe3ylnbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHUI»
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, CO3/IaHUM HOBBIX MAaTE€pUAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJTHOU 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, THOpUAM3aIMs AaTOMHBIX OpOuTaned, HWOH, MOJEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbIE), M30MEpPHUsl CTPYKTypHas M TNPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. U. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHMMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XHUMHUYECKHX pEaKIHi, TEepMOAMHAMHYECKMX U KHHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3AMMHOM BJIMSIHUHM aTOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIM 3dexThi, 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 MPOU3BOJICTBA METaHOJIa, MepepadboTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh HU3YyUYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWIIEH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWIWH, THUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKIE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH pPa3IUIHBIX KIACCOB
OpraHMYECKUX BEIIECTB: aJTKaHOB, IMKIOATIKAHOB, AJIKEHOB, alIKaIMEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX U CIOXHBIX A()HUPOB, KUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
aAMUHOKHCIIOT,  OeNnKoB, yraeBomoB (MOHO-, JU- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

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

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEPTH, IPUPOIHBIN T'a3, yrojb), CIOCOOBI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

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 OTIEpPaIliy MBICIIUTEILHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b 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: PAacd€Thl MO HAXOXKACHUIO XUMHUYECKON (OopMyIbl
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJOTMYECKOM  OE€30MacHOCTH  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 OKCIIEPUMEHT (MOIYYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIt01aTh MpaBuUjIa SKOJOTHYECKH 11€JIECO00Pa3HOr0 MOBEICHUS 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, NOHMMAs cMbIci nokaszarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHUKAX (Hay4yHasi 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

[IpenMeTHBIe pe3yibTaThl OCBOCHHS Kypca «OOImas W 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 OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHUS W OOMIeH KyJbTypbl 4YElIOBEKa, 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 (TEOPUS AICKTPOJMTHUUYECKON TUCCOIUALMM, TEPUOINUYECCKUN
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-MOJEKYJISIPHOM 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, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX 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 (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
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(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
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
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«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
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

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
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX 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 NpUpPOAbl — HAONIOJEHUE, 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 W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 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
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
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 O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH 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
aHaJU3UPOBATh XMMUYECKYIO HH(DOpPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne, HaummenoBan
N  He pa3JiesioB
/ U TeM

I  [pPorpamMmbl

KoanuecTBo 4acoB

Bce
er
0

Kontpo
JIbHbIE
padoThI

paxkTn
YyecKue
padoThI

DJIeKTpPOHHbIe (HH(POBbIe) 00pa3oBaTeIbHbIC PECYpPChl

Pa3nea 1. Teoperuueckue

IIpeamer
OpPraHr4eCcKo
W XUMHH.
Teopus
CTPOCHUSA
OpraHvYeCKU
X
COE€TMHEHUH
A. M.
byrneposa

Hroro no pazneny

8

OCHOBBI OpFaHI/I'leCKOi;I XUMHUH

https://resh.edu.ru/ https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan O.S. 2
017g. dlya profe xnicheskogo profilya compressed.pdf

Paznen 2. Yriesoaopoabt

Bl QJIKCHBI,

[Ipenenbubie ) o
2 HEBOIODO https://resh.edu.ru/ https://sites.google.com/site/himulacom/
' yr FOPOR 5 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan O.S. 2
1 Bl — aJKaHEI, - )

017g. dlya profe xnicheskogo profilya compressed.pdf

AKIOATKAHBI

Henpenenbn ) o
2 Lle https://resh.edu.ru/ https://sites.google.com/site/himulacom/
' 14 1 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan O.S. 2
2 yII€BOA0PO/

0179. dlya profe xnicheskogo profilya compressed.pdf



https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf

aJIKaINCHBI,

AJIKUHBI
Apomaruyeck . o

2 e https://resh.edu.ru/ https://sites.google.com/site/himulacom/

3' 8 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan O.S.
YIIICBOZOPOA 017g. dlya profe xnicheskogo profilya compressed.pdf
bl (apEHBbI)
IIpupoansie

2 HCTOYHHUKH https://resh.edu.ru/ https://sites.google.com/site/himulacom/

4' YTIEBOAOPOL 4 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S.
OB U UX 0179. dlya profe xnicheskogo profilya compressed.pdf
nepepadoTka
I'amorennpon ] o

2 SBOTHBIE https://resh.edu.ru/ https://sites.google.com/site/himulacom/

5' 4 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan O.S.
YIIICBOOPOA 017g. dlya profe xnicheskogo profilya compressed.pdf
OB

Hroro no paszneny 35

Pa3znen 3. Kuciiopoaconep:kaiue opranu4eckue coeTuHEeHHs

https://resh.edu.ru/ https://sites.google.com/site/himulacom/

Crpret 11 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan O.S.
1 Denon B ;
0179. dlya profe xnicheskogo profilya compressed.pdf
KapOGonunsa
bIC
COEIMHEHNA: ) o
3 B ——— https://resh.edu.ru/ https://sites.google.com/site/himulacom/
' 21 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan O.S.
2 KETOHBI. : ;
0179. dlya profe xnicheskogo profilya compressed.pdf
KapOonoBsie
KHUCIIOTHBI.

CI1oXHBIE



https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf

3UpHL.

Kupsl
3 https://resh.edu.ru/ https://sites.google.com/site/himulacom/
3' VrieBoanl 9 1 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan O.S. 2
017g. dlya profe xnicheskogo profilya compressed.pdf
Hroro no pazneny 41

Pa3znen 4. A3oTcoaeprkaniue oprannyecKkue coeIuHeHus

4 AMUHBI. https://resh.edu.ru/ https://sites.google.com/site/himulacom/
l. AMUHOKHUCIIO 12 1 2 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan O.S. 2
TB1. Benku 017g. dlya profe xnicheskogo profilya compressed.pdf
Uroro no pazneny 12

JIAPHBIC COCITUHCHUSA

Paspnen 5. Beicokomoliexy.

Bricokomore https://resh.edu.ru/ https://sites.google.com/site/himulacom/
KYJISIpDHBIE 6 1 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2
COCIUHEHUS 017g. dlya profe xnicheskogo profilya compressed.pdf
Hroro no paszneny 6
OBIIEE
KOJIMYECTBO
10 3 6
YACOB I10 5

I[TPOTPAMME



https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://resh.edu.ru/
https://sites.google.com/site/himulacom/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbusie  IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU

Crpoenue atoma. [lepuognueckuii httpsE/ ! rfes_h.edu.ru/

3akoH u [leproamyueckas cucrtema Mpl_l’u/

1.1 9 https://scienceforyou.ru/

XUMHYECKHX 3aeMeHToB /l. U. httos://chem-

Menneneesa ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/

1.2 Crpoenne semectsa. Mroroodpasne 11 1 https://scienceforyou.ru/

BeTIeCTR https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/

1.3 XVMHYECKUE PEeaKIINU 19 1 3 https://scienceforyou.ru/
ege.sdamgia.ru/test?id=5558285

Hroro no pasneny 39
Paznen 2. Heoprannueckasi XumMus
https://resh.edu.ru/

2.1 Hemetamnnt 31 1 3 https:/fipi.ru/ https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

2.2 MeTtannsl 23 1 2 https://fipi.ru/

https://scienceforyou.ru/



https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

Hroro no pazaeny 54
Pa3gea 3. Xumusd 4 ;Ku3Hb
https://resh.edu.ru/
https://fipi.ru/
M . X
3.1 CTOMBI TIOSHAHA B XHMHHU. AHMUA 1 9 https://scienceforyou.ru/
JKU3Hb ]
https://chem-
ege.sdamgia.ru/test?id=5558285
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

—~ =

Tema ypoka

KoanuecTBo 4acoB

Bce
er
0

Kontpo
JIbHbIE
padoThI

IpakTu
yecKkue
padoThI

Jdara
H3y4
eHus

DJIeKTpOHHbIe NN (ppoBbIe 00pasoBaTebHbIE PeCypChl

[Ipenmer n
3HAYCHHUE
OpraHUYECKO
W XUMUH,
MpeACTaBICH
He o
MHOT000pa3
13478
OpraHUYEeCKU
X
COEJIMHEHU I

05.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/

DNEeKTPOHHO
€ CTpPOCHHE
aToMa
yriaepoaa
(ocHOBHOE U
BO30YKIEHH
oe
COCTOSIHHS).
Banentneie
BO3MOYKHOCT

05.09

2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

U aToma
yriaepoaa

XuMudeckas
CBSI3b B
OpraHv4eCKU
X
COCITMHEHHUS
X.
MexaHu3MBbI
oOpa3zoBaHHs
KOBAJICHTHOM
CBSI3H,
CITOCOOBI
pa3pbiBa
CBsI3eM

07.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

Teopus
CTPOEHUS
OpraHUYECKH
X
COCIMHEHUI
A. M.
byrneposa

12.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

Bunaer
W30MEpUU:
CTPYKTYpHas
MIPOCTPAHCTB
EHHasl.
DJIEKTPOHHBI

12.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

e 9pdexTrI B
MOJICKYJIax
OpraHUYECKU
X
COETUHEHUN

IIpencrasine
HUE O
Kiaccuduka
10707871
cucTeMaTuye
cKast
HOMEHKJIATY
pa (IUPAC)
OpTaHUYeCKH
X BELIECTB

14.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

Knaccuduka
LM peaKIHil
B
OpPraHr4eCcKo
W XUMHU

19.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

Cucrematnsa
U U
000011IeHIE
3HAHUH 110
TEME

21.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

AJKaHEbI:
TOMOJIOTHYEC
KUH psi,
oOmas

26.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

opmyua,
HOMCHKIJIATy
pau
HU30MEpUs,
OJICKTPOHHOC
nu
IIPOCTPAHCTB
CHHOC
CTpPOEHHUE
MOJIEKYJI

10

duznueckue
u
XUMHAYECKHE
CBOICTBa
aJIKaHOB

26.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

11

Haxoxnenne
aJIKaHOB B
MIpUpoO/IE.
Crioco0n1
MOJIYYEHUS U
MIPUMEHEHHE
aJIKaHOB

28.09
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

12

[Muknoankan
BI: 0OIIas
opmyua,
HOMEHKJIATY
pau
HU30Mepus,
0COOCHHOCTH

03.10
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

13

CTPOCHHUS U
XAMHUYECKHUX
CBOIICTB,
CIIOCOOBI
MOJTYICHUS U
MIPUMCHECHUE

Pemenue
pacUETHBIX
3aJ1a4 Ha
omnpeaeeHue
MOJICKYJISIPH
ol (hopMyITBI
OpraHUYECKO
ro BellecTBa
o
MacCCOBBIM
JOJISIM
aTOMOB
DJICMCHTOB,
BXOJAIINX B
€ro COCTaB.
Cucremarusa
s u
00001IeHHE
3HAHUH 110
TEME

03.10
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

14

AJIKEeHEI:
TOMOJIOTHYEC
KUH psg,

05.10
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

15

obmast
(opmyuna,
HOMEHKJIATY
pa,
AIIEKTPOHHOE
u
MIPOCTPAHCTB
EeHHOE
CTpoeHHue
MOJIEKYJI.
CrpykrypHa
s ¥ IUC-
TpaHc-
U30Mepust
AJIKEHOB

duznueckue
H
XHUMHUYECKHE
CBOMCTBa
aJIKCHOB.
[IpaBuno
MapKkoBHHKO
Ba

10.10
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

16

CnocoObl
MOJIyYEHUSA U
IIPUMEHEHUE
AJIKEHOB

10.10
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

17

18

IIpakTrueck
ast pabota Ne
1 mo Teme
"Ilonyyenue
STUJIEHA U
U3y4yeHue
€ro CBOMCTB"

Pemenue
pacUETHBIX
3a/1a4 Ha
onpeeIcHue
MOJIEKYJIIPH
ol (hopMyITBI
OpPraHr4eCcKo
ro BELIeCTBa

12.10
2023

17.10
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

19

20

AJKangeHs!:
COTPSKEHHBI
e,
W30JIMPOBAH
HBIE,
KyMYJIUpOBa
HHBIE.
OcobeHHOCT
H
BJIEKTPOHHOT
O CTPOCHHUS

XUMHUYECKHUE
CBOICTBa

17.10
2023

19.10
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

CONPSIKEHHBI
X JIUCHOB

Croco0s1
IOJIy4YEHHSA U

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

21 2410  0O.S._2017g. dlya profe xnicheskogo_profilya compressed.pdf

fpHMetierie .2023  https://sites.google.com/site/himulacom/ https://resh.edu.ru/

aJIKaINCHOB

ANKUHBIL

TOMOJIOTHYEC

KUH ps,

oOmast

opmyua,

HOMEHKJIATy

pa, https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
22 SIEKTPOHHOE 24.10  0O.S._2017q._dlya_profe_ xnicheskogo_profilya_compressed.pdf

" .2023 = https://sites.google.com/site/himulacom/ https://resh.edu.ru/

MIPOCTPAHCTB

€HHOE

CTpPOCHHUE

MOJIEKYII,

¢buznyeckue

CBOMCTBa

XuMudeckue https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
23 = cBoiicTBa 26.10 0.S._2017g. dlya_profe_xnicheskogo_profilya_compressed.pdf

ATKHHOB 2023 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

KauectBenn i ) . .

BIE PEAKIIHH https://aqraruorda.|rk.eduru.r'u/med|a/2023/Q3/27/1276787255/X|mlva Gabrielyan
24 . 07.11 O.S. 2017qg. dlya profe xnicheskogo profilya compressed.pdf

Ha TPOMHYIO 2023 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

CBA3b



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

25

CnocoObl
MOJIYYCHUS U
MIPUMECHCHHE
AJIKMHOB

07.11
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

26

27

28

Pemenue
3ajJ1a4:
pacy€ThI IO
YPaBHEHUIO
XHUMHYCCKOH
peakuuu

Cucremarusa
M U
000011EHNE
3HAHUH 110
TEME

ApeHsr:
TOMOJIOTHYEC
KUH pAn,
ob1as
opmyra,
HOMEHKJIATy
pa.
DNEeKTPOHHO
eu
MIPOCTPAHCTB
€HHOC
CTpPOEHHUE
MOJIEKYJI
OeH3071a U

09.11
2023

1411
2023

1411
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

TOJIyOJ1a, UX

buznveckue

CBOMCTBa

XHUMHUYECKHE

CBOKCTBA https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
29  apeHOB: 16.11  0.S. 2017g. dlya profe xnicheskogo_profilya compressed.pdf

peaKkuuu 2023 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

3aMelICHUS

XUMHUYECKHE

CBOICTBA

apeHOB:

peaxkunu https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
30  mpucoenune 21.11 0O.S._2017g. dlya profe xnicheskogo_profilya_compressed.pdf

Husl, 2023 https:/sites.google.com/site/himulacom/ https://resh.edu.ru/

OKHCIJICHUE

TOMOJIOTOB

OeH301a

OcobeHHOCT

u https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
31  xumMuyecKux 21.11  O.S. 2017g. dlya_profe_xnicheskogo profilya compressed.pdf

CBOMCTB 2023 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

CTUpOJa

Pemenue

pacuY€THBIX ) ) o )

sana4 Ha https://aqraruorda.|rk.eduru.r.u/med|a/2023/Q3/27/1276787255/X|mlva Gabrielyan
32 23.11 O.S. 2017g. dlya_profe xnicheskogo profilya compressed.pdf

R 2023 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

MOJICKYJISIPH

oil opMyITBI



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

OpPraHMYecKo
'O BEUIeCTBa

Croco0s1
IOJIy4YEHHSA U

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

33 28.11 0.S._2017g. dlya profe xnicheskogo_profilya _compressed.pdf

TPUMEHCHHE 2023 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

apeHoB

I'eneTnuecka

s CBA3b

MEXIY https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
34 pasTuYHBIMU 28.11 0O.S._2017g. dlya profe xnicheskogo_profilya_compressed.pdf

KJIaccaMu 2023 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

YIJ1€BOIOPOJ

OB

Pacuétrl mo

YpaBHEHUAM

XUMHUYCCKUX

peaknui. https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
35 Cucremartusa 30.11  O.S._2017q._dlya_profe_xnicheskogo_profilya_compressed.pdf

US U 2023 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

00001IeHne

3HAHWH 110

TEMEC

IIpuponusi

ras. https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
36 = IlomyrtHble 05.12  0O.S._2017g._dlya_profe_xnicheskogo_profilya compressed.pdf

He(TAHBIE 2023 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

Tra3bl



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

KamennrIit

Yromnp u https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
37 = TPOIYKTHI 05.12 0O.S._2017q._dlya profe xnicheskogo_profilya compressed.pdf

ero .2023 = https://sites.google.com/site/himulacom/ https://resh.edu.ru/

nepepadoTKu

Hedts 1

CIIOCOOBI €€

nepepadoTKu ] ) o ]

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

38 07.12 O.S. 2017g. dlya profe xnicheskogo profilya_compressed.pdf

Hpumenenue .2023 = https://sites.google.com/site/himulacom/ https://resh.edu.ru/

MIPOIYKTOB

nepepadboTKu

HepTH

I'enetnuecka

sl CBA3b

MEXKIY https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
39  pasnTuYHBIMU 12.12  0.S._2017g._dlya_profe_xnicheskogo_profilya compressed.pdf

KJlaccaMu 2023 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

YTJIEBOJIOPOJT

OB

l"asnorenomnp

OM3BOJIHBIC

YTJIEBOJIOPOJT

OB!: https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
40  >meKTpOHHOE 12.12  0.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf

CTPOEHHUE; .2023  https://sites.google.com/site/himulacom/ https://resh.edu.ru/

peakiuu

3aMCIUICHUA

rajorcHa



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

[elictBue
iejIoueii Ha

raJIOIrCHIIpOU

3BOJIHBIE. . . o .

Baanmoeiic https://aqraruorda.|rk.eduru.r_u/med|a/2023/Q3/27/1276787255/X|mlva Gabrielyan
41 14,12 = 0O.S. 2017g._dlya profe_xnicheskogo profilya compressed.pdf

TBHC 2023 = https://sites.google.com/site/himulacom/ https://resh.edu.ru/

JUTajgoreHan

KaHOB C

MAarivem u

IIMHKOM

Cucremarusa

ausa 1

06001meHue https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
42  3HaHW# 1O 19.12 0.S._2017g._dlya profe_xnicheskogo profilya compressed.pdf

paszeny 2023 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

"VYrneBonop

onnl"

KoHntposbna

1 paboTa 1o https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
43  Tteme 19.12  0.S._2017g._dlya profe_xnicheskogo_profilya compressed.pdf

"Vraesonop .2023  https://sites.google.com/site/himulacom/ https://resh.edu.ru/

onnl"

[Ipenenbubie

OJTHOQTOMHBI

€ CIIUPTHI: https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
44 romoioruyec 21.12  0.S. 2017g. dlya_profe xnicheskogo profilya compressed.pdf

KU psg, 2023 https:/sites.google.com/site/himulacom/ https:/resh.edu.ru/

oO1mas

bopmya,



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

45

CTpoeHHue
MOJIEKYI,
u3oMepus,
HOMEHKJIATy
pa,
Kiaccupuka
s,
¢buznyeckue
CBOMCTBA

XUMHUYECKHE
CBOICTBA
MpeIETbHBIX
OJTHOATOMHBI
X CIIUPTOB

26.12
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

46

CnocoObl
MOJIy4YEHUA U
IIPUMEHEHUE
OJHOATOMHBI
X CIIUPTOB

26.12
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

47

IIpoctsie

3¢ upsbL:
HOMEHKJIATY
pau
HU30Mepus,
0COOEHHOCTH
buznuecKux
u
XUMHYECKHX
CBONCTB

28.12
2023

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

MuoroatomMH
bI€ CITUPTHI:

STUJICHIJIUKO

JFIJI;HILCPHH, https://aqraruorda.irk.eduru.r_u/media/2023/Q3/27/1276787255/Ximiva Gabrielyan
48 09.01 @ O.S. 2017g. dlya profe xnicheskogo profilya_compressed.pdf

ux 2024  https://sites.google.com/site/himulacom/ https://resh.edu.ru/

¢buznyeckue

158

XUMHUYCCKUC

CBOICTBA

Crioco0n1

IIOJTYYCHHUS U https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
49  npumMeHeHUe 09.01 0O.S._2017q._dlya profe xnicheskogo_profilya compressed.pdf

MHOTOaTOMH 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

bIX CITUPTOB

denoi:

CTpPOCHHUE

MOJICKYIIBI, https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
50  ¢wusnyeckue 11.01  O.S. 2017g._dlya_profe_xnicheskogo_profilya compressed.pdf

CBOMCTRBA. 2024 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

TokcuyHOCT

b eHoNa

XuMudeckue https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
51 | cBolicTBa 16.01 @ 0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

denona 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

Crioco0b1 ) . - .

L —— https://aqraruorda.|rk.eduru.r_u/med|a/2023/Q3/27/1276787255/X|mlva Gabrielyan
52 16.01 = 0O.S. 2017g._dlya profe_xnicheskogo profilya compressed.pdf

TpUMCHEHHE 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

(dbenomna



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

53

54

IIpakTrueck
ast pabota Ne
2. Pemenue
HKCIEPUMEHT
aJIbHBIX
3aj1a4 1o
TemMe
"CnupTsl U
benonsr"

Cucremartnsa
U U
00001IEeHE
3HAHUH 110
TEME

18.01
2024

23.01
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

55

Anpaeruasl
Y KETOHBI:
AJIEKTPOHHOE
CTpPOCHHUE
KapOOHWIIHH
O} IpyYIIIIbL;
TOMOJIOTHYEC
KHE PSJIbI,
oOrmras
hopmysra,
HM30MepHs U
HOMEHKJIaTy

pa

23.01
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

AbOeruanl

1 KCTOHBI.

¢busnyeckue https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
56 @ cBolicTBa; 25.01 O.S. 2017¢g. dlya_profe xnicheskogo profilya compressed.pdf

peaKkuuu 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

MIPUCOEANHE

HHUS

Peakun

OKHCJICHHUA U

O — https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
57 30.01 O.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

€ peakuun 2024  https://sites.google.com/site/himulacom/ https://resh.edu.ru/

AJIBACTUI0B

1 KETOHOB

Crioco05bI i ) . .

HOMySCHR https://aqraruorda.|rk.eduru.r_u/med|a/2023/Q3/27/1276787255/X|mlva Gabrielyan
58 30.01 O.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

ATIBJICTHIIOR 2024 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

" KETOHOB

OOHOOCHOBH

bIC

MpEACIIbHBIC . . . .

KApGOHOBHIE https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
59 01.02 0O.S. 2017qg. dlya profe xnicheskogo profilya compressed.pdf

KHCIIOTEL, 2024 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

0COOEHHOCTH

CTPOECHUS UX

MOJICKYII

N3omepns n i . - .

HOMEHKIATY https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
60 06.02 0O.S. 2017qg. dlya profe xnicheskogo profilya compressed.pdf

pa 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

KapOOHOBBIX



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

KHCJIOT, X
dbuznveckue
CBOMCTBa

61

62

63

XuMHUYeCKue
CBOICTBA
peIeIbHBIX
OJTHOOCHOBH
BIX
KapOOHOBBIX
KHCIIOT

OcobenHoct
Y CBOMCTB
MYypaBbUHOMN
KHCIIOTHI.
Mmuoroo6pas
ue
KapOOHOBBIX
KHCIIOT

OcobeHHoct
U CBOMCTB:
HeTpe/IeTbH
BIX U
apoOMaTH4ecK
170
KapOOHOBBIX,
TUKapOOHOB
BIX,
THJIPOKCUKAP
OOHOBBIX

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

06.02 O.S. 2017qg. dlya profe xnicheskogo profilya compressed.pdf
2024 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

08.02 0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

13.02 = 0.S. 2017g. dlya_profe xnicheskogo profilya compressed.pdf
2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

64

65

66

KHCIIOT.
[IpencraBute
JIU BBICHIUX
KapOOHOBBIX
KHCIIOT

[TonsiTue o
MIPOU3BOIHBI
X
KapOOHOBBIX
KHCIIOT

CrniocoOsl
MOJTyYCHHUS U
MIPUMCHCHHE
KapOOHOBBIX
KHUCIIOT
CrnoxHble
3UpHIL:
TOMOJIOTHYEC
KUH pAn,
o01mas
opmyua,
HU30MEpHs 1
HOMEHKJIATY

pa

13.02
2024

15.02
2024

20.02
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

67

duznueckue
nu
XUMHUYCCKUEC
CBOMCTBa

a¢upoB

20.02
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

68

Pemenue
pacUETHBIX
3a/1a4: 1o
YPaBHEHUIO
XUMHYECKON
peakiuu, Ha
omnpeAeseHue
MOJICKYJISIPH
ol (hopMyITBI
OpraHUYECKO
r'o BeIlleCTBA

22.02
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

69

70

[IpakTnueck
ast pabota Ne
3. Pemenue
HKCIEPUMEHT
QJIbHBIX
3aja4 1o
TeMe
"KapOoHOBBI
€ KUCJIOTHI.
CrnoxHble
a¢upsr"
Kupsr:
CTpOEHHE,
¢busnueckue
"
XUMHAYECKHE
CBOICTBa
(runpoinus)

27.02
2024

27.02
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

71

OcobeHHOCT
M CBOWCTB
KHUPOB,
coJiep KaIImx
OCTaTKH
HeTpeAeibH
BIX KHPHBIX
KHCIIOT.
Kupsl B
pupoie

29.02
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

72

73

MprI1a Kak
CoIIn
BBICIIIMX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIEE
JICUCTBUE.
ITonstue o
CHUHTETHUUYECK
HAX MOIOIIUX
CpeACTBax
(CMCOC)
I'eneTnuecka
s CBA3b
YIJIEBOJOPOT
OB H
KHUCJIOPOICOA
eprKanmx

05.03
2024

05.03
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

OpraHUYeCcKU
X BEILIECTB

PacuéTel o
YPaBHEHUSAM

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

74 07.03  0O.S._2017g._dlya_profe_ xnicheskogo_profilya_compressed.pdf

XHMqufKHX 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

peakiuit

CucremaTtnsa

oy A https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
75  0000meHue 12.03 = 0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

3HAHUMU 1O 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

TeMe

O6mas

XapaKTEPUCT

HUKa

YTJIEBOJIOB U

Kiaccupuxa https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
76 1us 12.03 0.S. 2017g._dlya profe_xnicheskogo profilya compressed.pdf

YIJIEBOJIOB 2024  https://sites.google.com/site/himulacom/ https://resh.edu.ru/

(MoHO-, aH-

u

noyrcaxapu

JTBI)

Momnocaxapu

g)fl,;nqecme https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
77 . 14.03 = 0.S. 2017g._dlya_profe_xnicheskogo_ profilya compressed.pdf

CBOHCTBA 1 2024 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

HaAXO0XICHHUC

B IIPUPOJIC



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

IIpumeHeHue
TJIFOKO3bI, €€

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

78 SHATCHHC B 19.03 0O.S. 2017g._dlya profe_xnicheskogo profilya compressed.pdf
KHSHCACATEN 2024 = https://sites.google.com/site/himulacom/ https://resh.edu.ru/
BHOCTH
opraHnmusma
Jucaxapu bt
. caxapoasa,
MaJIbTO3a U
f— https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
79 Haxosienue 19.03  O.S. 20_17q. dlya_profe _xnic_heskoqo profilya_compressed.pdf
2024  https://sites.google.com/site/himulacom/ https://resh.edu.ru/
B IIpUPOJE U
NIpUMCHCHHEC
JcaxapuioB
ITonucaxapu
bl
CTpPOCHHUE
MaKpOMOJIEK . . o )
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
80 Y, 21.03  0.S. 2017g. dlya profe xnicheskogo_ profilya compressed.pdf
I(/Il)mnqecme 2024  https://sites.google.com/site/himulacom/ https://resh.edu.ru/
XUMHUYCCKUEC
CBOICTBA,
IMPUMCHCHUC
[TousTue 00 https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
81  uckyccTBeHH 04.04  0O.S._2017g._dlya_profe_xnicheskogo_profilya compressed.pdf
BIX BOJOKHAX 2024  https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

Pemenue

PaCYCTHBIX

3a4a4 Ha

oIpeneneHue . . o .

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

82 AOTH BRIXOAa 09.04  O.S. 2017g. dlya profe xnicheskogo profilya_compressed.pdf

TIpoAyKTa 2024 @ https://sites.google.com/site/himulacom/ https://resh.edu.ru/

peakuuu ot

TEOPETHUUECK

158

BO3MOXHOI'O

Cucremarusa

s A https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan
83  0000mecHNE 09.04 0O.S._2017g._dlya profe xnicheskogo profilya compressed.pdf

3HAHUH TI0 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

pazzmeny

KoHntposbHa

s paboTa 1o

TEME . . . .

"Kuenopoe https://aqraruorda.|rk.eduru.r_u/med|a/2023/93/27/1276787255/X|mlva Gabrielyan
84 11.04 @ 0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

OACpHKalie 2024  https://sites.google.com/site/himulacom/ https://resh.edu.ru/

OpraHn4cCKu

e

coeauHeHus"

AMUHEBL:

Kinaccupuka . . o .

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

85 A, 16.04  0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

cTpocHue 2024 https://sites.google.com/site/himulacom/ https://resh.edu.ru/

MOJICKYI,

oOmas



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

86

87

88

89

opmyua,
u3oMepus,
HOMEHKJIATY
pau
dbuznveckue
CBOICTBA

XUMHUYECKHE
CBOMCTBa
anudaTUIECK
HX aMHAHOB

AHunmH:
CTPOCHHE
aHWJINHA,
0COOEHHOCTH
XUMHYECKUX
CBOMCTB
aHWINHA

Crioco0bl
MOJTyYeHUS U
MIPUMEHEHUE
anudaTUIeCcK
WX aMHHOB

AMHHOKMCIIO
THI:
HOMEHKJIATY
pawu
HU30Mepus,
dbuznveckue
CBOICTBA.

16.04
2024

18.04
2024

23.04
2024

23.04
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

90

OTaeibHbIE
MPEJICTaBUTE
JIN O~
AMHHOKHCJIO
T

XHUMHYECKHE
CBOMCTBa
aMHHOKHCJIO
T, UX
OHOJIOrHYECK
0¢ 3HAYCHHE
aMHUHOKHCJIIO
T. CuHTE3 U
TUAPOITHN3
MENTHIOB

25.04
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

91

benku xak
MIPUPOTHBIC
TTOJTUMEDHI;
CTPYKTYPBI
OCIIKOB

30.04
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

92

93

XuUMHYECKHUE
CBOICTBa
0€eJIKOB

A3zoTconepx
amue
TeTePOIHKIIH
YecKHe
COETUHEHUSI.
Hyknennosbl

30.04
2024

02.05
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0O.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

94

€ KUCJIOTBI:
COCTaB,
CTPOCHHE U
OHOJIOrHYeCcK
ast poJib

IIpakTrueck
ast pabora Ne
4. Pemenue
SKCIEPUMEHT
aNbHBIX
3a/1a4 1o
TeMe
"Azotcoaep
Kare
OpraHUYeCcKU
e
COeIMHEeHUS "

07.05
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

95

[IpakTHueck
ast pabota Ne
5. Pemenue
SKCIEPUMEHT
AJIbHBIX
3aj1a4 I1o
TEME
"Pacmo3HaBa
HHE
OpraHUYECKU
X
coeauHeHmn"

07.05
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

96

97

98

99

KoHntposbHa
s paboTa 1o
TeMe
"AzoTcoaep
xKalue
OpraHUYEeCKU
e
coeIuHECHUS "

OCHOBHEBIE
MMOHSTHS
XAMHUA
BBICOKOMOJIE
KYJISIPHBIX
COCIMHCHHI
M METOABI UX
CHHTE3a —
MoJIMMepU3a
U U
MMOJIMKOHIEH
canus

IInactmaccel.

Yrummzanus
H
nepepadoTka
IUIaCTUKA

Onactomepbl

HATypaJbHbI

[V

u

10.05
2024

14.05
2024

14.05
2024

16.05
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf
https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya Gabrielyan

0.S. 2017q. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

CUHTETHUUYECK
1€ Kay4dyKH.
Pe3una

10

Bonoxkna:
HATypajabHbI
e,
HCKYCCTBEHH
BlIC,
CUHTETHYECK
He.
[Tonumepst
CIIeIAIBHOT
0
Ha3HAYEHUS

21.05
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

10

10

IIpaxkTueck
ast pabota Ne
6. Pemenue
AKCTIEPUMEHT
aJIbHBIX
3aj1a4 I1o
TEME
"Pacno3naBa
HHE
IU1acT™Macc u
BOJIOKOH"

O06o06meHue
u
cucTeMaTu3a
s

21.05
2024

23.05
2024

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/

https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan

0O.S. 2017g. dlya profe xnicheskogo profilya compressed.pdf

https://sites.google.com/site/himulacom/ https://resh.edu.ru/



https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://agraruorda.irk.eduru.ru/media/2023/03/27/1276787255/Ximiya_Gabrielyan_O.S._2017g._dlya_profe_xnicheskogo_profilya_compressed.pdf
https://sites.google.com/site/himulacom/
https://resh.edu.ru/

W3y4YEHHOTO
Marepuaia
10 TEME
"BrICOKOMOJT
EKYJISIPHBIC

coenmuaeHud"

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

10




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIe pecypchl

Atom. CocTaB aTOMHBIX sJIEP.
XUMHAYECKUH 31eMeHT. M130TOmBI

CTpOGHI/Ie QJICKTPOHHBIX 000JI0UEK
aTOMOB, KBAaHTOBBIC YK CJIa

https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

Knaccudukamnms xumuaeckux
3JIEMEHTOB (S-, p-, d-, f-3;1eMeHTHI)

Pacnipenenenue 31€KTpOHOB 1O
ATOMHBIM OpOUTAISIM

https://resh.edu.ru/
https://scienceforyou.ru/
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamaia.ru/test?id=5558285

DNeKTpOHHbIE KOH(UTYpaIn
aTOMOB JJIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamagia.ru/test?id=5558285



https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285

DNeKTPOHHbIE KOH(UTYpaIN

https://resh.edu.ru/
https://fipi.ru/

6 https://scienceforyou.ru/
HOHOB. DJICKTPOOTPHUIIATEIIBHOCTD httos://chem-
ege.sdamgia.ru/test?id=5558285
[lepuoauueckuii 3aKOH U
Ilepronnueckas cucrema https:// r_es_h.edu.ru/
https://fipi.ru/
7 XHMIHECKIX dneMenTos Jl. 1. https://scienceforyou.ru/
Menneneena, CBI3b C .
? . https://chem-
COBPEMCHHOM TCOPUCH CTPOCHUA ege.sdamgia.ru/test?id=5558285
aTOMOB
3aKOHOMEPHOCTH U3MECHEHUS https://resh.edu.ru/
CBOMCTB XUMHYECKUX DJIEMESHTOB 1 https://fipi.ru/
8 00pa3yeMbIX HMH ITPOCTHIX U https://scienceforyou.ru/
CJIOKHBIX BEIIECTB MO TPyIIaM U https://chem-
eproIaM ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
Cucremarusanus 1 00001eHne MM[)I_NJ/
9 . https.//scienceforyou.ru/
3HAHHUH 110 TeME httos://chem-
ege.sdamgia.ru/test?id=5558285
Buapl xumMudeckoii cBsI3U. https://resh.edu.ru/
Mexanu3Mbl 00pa30BaHUs https://fipi.ru/
10 KOBaJICHTHOM CBs3U. BomopoaHas https://scienceforyou.ru/
CBSI3b. MEXMOJIEKYIISIPHBIE https://chem-
B3aMMOJECHCTBHUA ege.sdamgia.ru/test?id=5558285
BajeHTHOCTH M BaJICHTHEIC
BO3MOXKHOCTH aTOMOB. CBS3b https://resh.edu.ru/
11 https://fipi.ru/

AJIEKTPOHHOMU CTPYKTYPBI MOJIEKYII
C UX N'€OMETPUYECKUM CTPOCHUEM

https://scienceforyou.ru/



https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

IIpencraBienus 0 KOMIUIEKCHBIX

https://resh.edu.ru/
https://fipi.ru/

12 COEIMHEHUAX: COCTaB U https://scienceforyou.ru/
HOMEHKJIaTypa https://chem-
ege.sdamgia.ru/test?id=5558285
BemectBa MosiekynspHOTo u Egppzix;?gsrlr?/ju.rU/
13 HEMOTICIYIAPHOTO CTPOCHIT. https://scienceforyou.ru/
TI/IHI)IUKpI/ICTaJIJII/I‘IGCKI/IX peueTox httos://chern-
1 CBOHCTBA BCILICCTB ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
ITonsiTHE O AUCIIEPCHBIX CUCTEMAX. https://fipi.ru/
14 [IpencraBieHue o KOJJIOUIHBIX https://scienceforyou.ru/
pacTBopax https://chem-
ege.sdamgia.ru/test?id=5558285
HctruHHBIE paCcTBOPHI: https://r?s_h.edu.ru/
HACBIIIEHHBIE U HEHACHIIIIEHHEIE, Mpl—rw
15 https://scienceforyou.ru/
pPacTBOPUMOCTb. https://chem-
Kpucrannornaparsl ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
CrniocoObI BeIpasKeHUs https://fipi.ru/
16 https://scienceforyou.ru/
KOHIIEHTPAIIUH PacTBOPOB httns://chem-
ege.sdamgia.ru/test?id=5558285
Permenue 3a1a4 ¢ HCIOJIBL30BAHHEM
MOHATHM ""MaccoBas JOJIsI https://resh.edu.ru/
17 https://fipi.ru/

pacTBOpEHHOrO BemecTa',
"MoJsipHast KOHUEHTpaus'"

https://scienceforyou.ru/



https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

Knaccudukanus 1 HOMEHKIATypa

https://resh.edu.ru/
https://fipi.ru/

18 https://scienceforyou.ru/
HEOPTraHWYECKUX BEIIECTB httos://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
Cucremaruzanus U 00001IeHne Mpl_ru/
19 . https://scienceforyou.ru/
3HAHUM 110 TeME httos://chem-
ege.sdamgia.ru/test?id=5558285
KoHTposbHas pabota 1mo Temam
"Ctpoenue aToma.
Ilepronnueckuii 3aKOH 1 https://rfes-h.edu.ru/
Ilepronnueckas cucrema MM
20 https://scienceforyou.ru/
XUMHYECKHX 3aeMeHToB /l. 1. httos://chem-
Menzeneesa”, "Ctpoenue ege.sdamgia.ru/test?id=5558285
BemlecTBa. MHorooopasue
BeIlecTB"
Knaccudukamnms xumuaeckux
PeaKiuii B HEOPTraHHMIECKOH 1 https://resh.edu.ru/
OpraHMYECKON XUMHUU. 3aKOH https://fipi.ru/
21 COXpaHEHHUsI MacChl BELIECTB; https://scienceforyou.ru/
3aKOH COXPaHEHUs U MPEBPAILCHU https://chem-
SHEPIUHU TIPH XUMHUYECKHX ege.sdamgia.ru/test?id=5558285
peaKIusax
TennoBbie 3 (HeKTh XUMUYECKHX https://resh.edu.ru/
22 peakuuii. Tepmoxumudeckue https://fipi.ru/

ypaBHEHUS

https://scienceforyou.ru/



https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-ege.sdamgia.ru/test?id=5558285
https://chem-ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

Brruucnenus no ypaBHEHUAM

https://resh.edu.ru/
https://fipi.ru/

23 XUMHYECKHUX PEeaKIUii u https://scienceforyou.ru/

TEPMOXMMHYECKUM YPABHEHUAM https://chem-
ege.sdamgia.ru/test?id=5558285

CKOpOCTh XUMHUUYECKOHN pPEaKIluu, hitps:/ rfes_h.edu.ru/

€€ 3aBUCUMOCTbD OT Pa3IUYHBIX m‘mp'—rw

24 https://scienceforyou.ru/
¢axTopos. Katanus u hitos://chemm-

KaTan3aTopel ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/

T'oMorenHbie u réTCPOrcHHLIC .

25 https://scienceforyou.ru/
peaKiuu https://chem-
ege.sdamgia.ru/test?id=5558285

[TpakTtuyeckas padora Ne 1 o httpsi//r?s_h.edu.ru/

TeMme "BnusiHue pa3inyHbIx Mpl_ru/

26 https://scienceforyou.ru/
¢baxTopoB Hj). CKOpPOCTh httos://chem-

XMMHECKOH peakuun” ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

OOGpatumbie 1 HEOOpATUMBIE https://fipi.ru/

27 peakuu. XuMHU4eCcKoe https://scienceforyou.ru/
paBHOBECHE httgs://chem-
ege.sdamgia.ru/test?id=5558285

[TpaxTiueckast paborta Ne 2 o

TeMe "BiusiHue pa3nuyHbIX hitps://resh.edu.ow

28 https://fipi.ru/

(akTOpOB Ha MOJIOKEHHUE
XUMHYECKOI0 paBHOBecUA"

https://scienceforyou.ru/
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https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

DIEKTPOTUTHYECKAS
muccornuanusi. CHIIbHBIC U ci1a0ble

https://resh.edu.ru/
https://fipi.ru/

29 https://scienceforyou.ru/
3eKTpoUThl. CTEIeHb ]
https://chem-
Aucconrarun ege.sdamgia.ru/test?id=5558285
HoHHOE TPOU3BEICHUE BO/IBI. Egpsj ; ;gs_h.e(/ju.ru/
Cpena BOAHBIX paCTBOPOB. —pS—IM
30 B . 0 https://scienceforyou.ru/
0/10poIHbIN TIoKazarens (pH) httos://chem-
pacTeopa ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
I'maponus cosnent. Peaknumy, https://fipi.ru/
31 MIPOTEKAOIINE B PACTBOPAX https://scienceforyou.ru/
3JIEKTPOJIUTOB https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
[Tpaktuyeckas padora Ne 3 o https://fipi.ru/
32 TeMe "XUMHUYECKHE pEeaKIuu B https://scienceforyou.ru/
pacTBopax 3J€KTPOIUTOB" https://chem-
ege.sdamaia.ru/test?id=5558285
OxucnuTenpHo- Ettpsix;?sh.e(/ju.ru/
BOCCTAHOBUTEJIHHBIC PEAKIIHH. Dttps://Hipt.ru/ _l.ru
33 N https://scienceforyou.ru/
Ba)KHeI/IIHI/Ie OKHUCIIUTCIIN U .
https://chem-
BOCCTAHOBUTC/IN ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
MeTo]1 3JIEKTPOHHOTO (3JICKTOHHO- .
34 https://fipi.ru/

HOHHOTO) OanaHca

https://scienceforyou.ru/
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https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

35

36

DNEKTPOIN3 PAaCTBOPOB U
pacIUIaBOB BEILECTB

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

37

38

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

Cucremarusanus U 00001IeHne
3HAHUHU 110 TeMe "XUMUYECKUE
peakuun"

https://resh.edu.ru/

https://scienceforyou.ru/
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamaia.ru/test?id=5558285

39

KonTponbhas pabota no teme
"Xumuueckue peakiuu'

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

40

ITonoxxeHne HEMETAILIOB B
IIepuonnueckoii cucreme
XUMHYECKHX 31eMeHToB /1. H.
MenzeneeBa 1 0COOCHHOCTH

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/
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CTPOCHUA UX aTOMOB. dusnueckue
CBOMCTBA HEMETAJIJIOB

https://chem-
ege.sdamgia.ru/test?id=5558285

AnnoTponusi HeMeTauioB (Ha

https://resh.edu.ru/
https://fipi.ru/

41 pUMepe KUCIOopoa, Cephl, https://scienceforyou.ru/
docdopa u yriepoa) https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
Bonopon: nonyuenue, pusznyeckue mMpl_ru/
42 L https://scienceforyou.ru/
Y XMMHYECKHE CBOMCTBA. [ Mapuabl https://chem-
ege.sdamgia.ru/test?id=5558285
I"anorensl: Hax0X/ICHUE B Egpzxﬁsrrﬁ/jum/
43 NPUPOZIC, CTIOCOORI MOy CHN, https://scienceforyou.ru/
(pn3i4qecme 1 XUMHYECKHE httos://chem-
CBOMCTBA ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
I"aorenoBoopoael. Baxkueiiiue https://fipi.ru/
44 KHCIIOPOJICOAepKAIINE https://scienceforyou.ru/
COCTUHEHUS TaJIOr€HOB https://chem-
ege.sdamgia.ru/test?id=5558285
JlaBopaTopHble U IPOMBIILIIEHHBIE https://r?sh.edu.ru/
CTIIOCOOBI TIOJTyYEHUS TaJIOTCHOB. Mpl_ru/
45 https://scienceforyou.ru/
[IpuMeHeHne raJoreHoB 1 X _
. https://chem-
COCIMHCHNN ege.sdamgia.ru/test?id=5558285
[TpakTiueckast paborta Ne 4. https://resh.edu.ru/
46 Pewienne skciepuMeEHTAIBHBIX https://fipi.ru/

3axay o teme "l"anoreusr"”

https://scienceforyou.ru/
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https://chem-
ege.sdamgia.ru/test?id=5558285

47

Kucnopon: naboparopHeie u
IPOMBIIIJICHHBIE CIIOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XUMHUYecKHe cBoiicTBa. O30H.
[IpumeneHne KUCIOpoa U 030Ha

https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

48

49

OKcuIbl U IEPOKCHIBI

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

50

51

Cepa: Hax0XJIEHHE B IPUPOJIE,
CrocoObl OTyyeHus!, PU3NYECKue
U XUMHUYECKHE CBOICTBA

CepoBoniopo/1, cynbhuabt

https://resh.edu.ru/

https://scienceforyou.ru/
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamaia.ru/test?id=5558285

52

Kucnopoaconepxarue
coenuHeHUS cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCIOTHI

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/
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[IpakTuueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX

https://resh.edu.ru/
https://fipi.ru/

53 " ) https.//scienceforyou.ru/
3a/1a4 I10 Tenfe epa u eé httos://chem-
COCAMHCHHS ege.sdamgia.ru/test?id=5558285
A30T: HaX0XJACHUE B IPUPOJIC, Egpsj ; ;fas_h.e(/ju.ru/
CIocoObl OMy4YeHusl, PU3NIECKUE IERs.ZETIDL. U
54 . A https://scienceforyou.ru/
U XUMHWYCECKHUEC CBOUCTBA. AMMMUAK, htt S://Chem-
HUTPH/IBI ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
Kucnoponconepxaniue https://fipi.ru/
55 coequHeHus azota. OCOOCHHOCTH https://scienceforyou.ru/
CBOMCTB a30THOM KMCIIOTHI https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/
[TpumeHneHue a3oTa u ero i
56 A 5 https://scienceforyou.ru/
coenuHEeHUI. A30THBIE yI0OpeHus httos://chem-
ege.sdamgia.ru/test?id=5558285
®docdop: HaxXO0XKICHHUE B PUPOJIE, EEDS:Z;?Sh'e?u'rUI
ps://fipi.ru
6 -
S7 CHOCOBET nonyqupis[, Pusiiccine https://scienceforyou.ru/
U XUMHWUYCCKHNEC CBOHUCTBA. .
o https://chem-
ocums 1 pochun ege.sdamgia.ru/test?id=5558285
Oxkcuapl hocdopa, https://resh.edu.ru/
58 dochopcoaepxaliie KUCIOTHI. https://fipi.ru/

Comnu dochopHOt KUCTOTHI

https://scienceforyou.ru/
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ege.sdamgia.ru/test?id=5558285

[Mpumenenne docdopa u ero

https://resh.edu.ru/
https://fipi.ru/

59 coenuaeHuit. ochopHbie https://scienceforyou.ru/
yno6peHus https://chem-
ege.sdamgia.ru/test?id=5558285
ITpakTuueckas padota Ne 6. https:/ rfes_h.edu.ru/
Pemienue skcrniepuMeHTaIbHBIX https://fip.ru/ _|.ru/
60 " https://scienceforyou.ru/
3a7a4 10 TeME 'ASOT u dpochop u https://chem-
UX COCIUHCHHS" ege.sdamgia.ru/test?id=5558285
Yriepoa: HaxoXIEHUE B IPUPOJIE, Egpzj ; ;?S?fju'm
61 aJUIOTPOIHBIE MOAMpUKALNH; https://scienceforyou.ru/
q)mfmecme U XUMHYECKUE httos://cherm-
CBOMCTBA, IPUMCHCHHIE ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
Oxcun yrnepoga(ll), oxcun https://fipi.ru/
62 yriepona(lV), yroiapHas kucioTa u https://scienceforyou.ru/
eé coimm https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/

63 Pemenue 3a1a4 pa3TuIHBIX THIIOB https://scienceforyou.ru/
https://chem-
ege.sdamgia.ru/test?id=5558285

Kpemuuii: HaxoxkIeHHE B
PHUPOJIE, CIIOCOOBI TOTYUCHHS https://vesh.edu.ru/
64 ’ ’ https://fipi.ru/

du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

https://scienceforyou.ru/
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ege.sdamgia.ru/test?id=5558285

65

66

Oxkcua kpemuusi(1V), kpemuueBas
KHUCIIOTa, CHIIUKAThI

[IpumeHeHrne KpeMHHS U €T0
coequHenuii. CTeko, ero
MOJIy4eHHE, BUbI CTEKIIA

https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

67

68

Pemenne 3aa4 pas3sjIM4YHbIX THIIOB

Cucremarusanus U 00001eHne
3gaHui o reMe "Hemeramier"

https://resh.edu.ru/
https://fipi.ru/
https://scienceforyou.ru/
https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamaia.ru/test?id=5558285

69

KonTponbhas pabota no teme
"Hemeramnsr"

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

70

AHanu3 pe3yinbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OIIHOOK

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/
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71

[TonoxxeHne Meraios B
[Iepuoanueckoii cucreme
XUMHUYCCKUX 3JICMCHTOB.
Oco0OeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UYEK aTOMOB
METaJUIOB

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

72

73

OO0mue GpuznuecKkre CBOMCTBA
MeTaJioB. [IpuMeHeHne MeTalJIOB
B OBITY M TEXHUKE

Cnnasel MmetamioB. Kopposus
METaJJIOB

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

74

75

Pemenune 3amau Pa3JINYHBIX TUIIOB

DNEKTPOXUMHUYECKHUHA PSiJT
HarnpspKeHUH MeTauioB. O0mme
CIOCOOBI TIOTYYCHUSI METAJIJIOB

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamaia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

76

OO01mmast XxapaKTepUCTHKA METAIIJIOB
IA-rpynmsr [Tepuoanaeckoit
CHCTEMBI XHMUYECKHX 3JIEMEHTOB.

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/
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Harpuii u xanuii: nony4eHue,
bu3nyeckrue 1 XUMUUYECKHE
CBOICTBA, IPUMEHEHHUE IIPOCTBIX
BEUICCTB U UX COCANHEHUN

https://chem-
ege.sdamgia.ru/test?id=5558285

OO01mas xapakTepUCTHKA METAJIOB
IHA-rpynns! [lepuoanueckoi
CHCTEMbI XHMUYECKHX 3JICMEHTOB.

https://resh.edu.ru/
https://fipi.ru/

77 Maruuii 1 KaJabIuii: moxy4eHue, https://scienceforyou.ru/

(bu3HYECKUE U XUMUYECKHE https://chem-

CBOICTBA, IPHUMEHEHHE POCTHIX ege.sdamgia.ru/test?id=5558285

BCIIIECTB U X COCIMHCHUM
https://resh.edu.ru/

JKEcTkoCTh BOABI U CIIOCOOKI €& Mpl_ru/

78 https://scienceforyou.ru/
yeTpanenus https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/

AJIOMUHUN: TIOJIyYCHHE, https://fipi.ru/

79 bu3HYecKue 1 XUMHYECKIE https://scienceforyou.ru/

CBOMCTBA, IPUMEHEHUE https://chem-
ege.sdamgia.ru/test?id=5558285

AmdoTepHbIe CBOMCTBA OKCHIA U Egng%gsih-rE?U-ful

80 THAPOXCIAE aTFOMMHIT, https://scienceforyou.ru/

TUAPOKCOKOMIIJICKCHI aJIIOMUHHA, httos://chem-

MX PUMCHCHHC ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
https://fipi.ru/

81 Pemenune 3amay pa3nuaHbIX TUIIOB https://scienceforyou.ru/

https://chem-
ege.sdamagia.ru/test?id=5558285
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[TpakTuueckas padota Ne 7.
Pemenue sxcriepuMeHTaIbHBIX

https://resh.edu.ru/
https://fipi.ru/

82 https://scienceforyou.ru/
3a7a4 1o TeMe "MeTajuibl IJIaBHBIX ]
| https://chem-
TOATpy™II ege.sdamgia.ru/test?id=5558285
OO01mast XapakTepUCTHKA METAJIOB https:// r_esh.edu.ru/
no0ouHbIX noarpynn (b-rpymnm) MM[)I_HJ/
83 . https://scienceforyou.ru/
[Iepnoanueckoi cucTeMsl .
https://chem-
XUMUHCCKIX SICMCHTOB ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
duzndyeckre U XUMHUYECKIE https://fipi.ru/
84 CBOMCTBA XpOMa U €ro https://scienceforyou.ru/
COCIMHEHUH, UX MPUMCHCHHE https://chem-
ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
Baxnenmmme coemmHeHNS https://fipi.ru/
85 mapranna. [lepmanranat xamms, https://scienceforyou.ru/
€ro OKMCINTENBHEIE CBOICTBA https://chem-
ege.sdamgia.ru/test?id=5558285
du3nvecKue U XUMUYECKHUE https://r?sh.edu.ru/
CBOMCTBA eJje3a U €T0 hitps:/fipi.ru/
86 N https://scienceforyou.ru/
coenuHenuil. [lonyuenue u httos://chem-
TIPUMCHCHHC CILTABOB XKeJIe3d ege.sdamgia.ru/test?id=5558285
https://resh.edu.ru/
duznueckre 1 XUMHUYECKHE https://fipi.ru/
87 CBOMCTBA MEJIN U €€ COeTMHEHHH, https://scienceforyou.ru/

X IPUMCHCHUC

https://chem-
ege.sdamagia.ru/test?id=5558285
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88

89

DuznyecKknue 1 XUMUYECKHUE
CBOICTBA LIMHKA U €TI0
COCIMHEHUH, UX IPUMEHECHHUE.
I'mapOKCOKOMILIEKCHI IMHKA

[IpaxTuueckas padora Ne 8.
Pemenue sxcriepuMeHTaTbHBIX
3aJ1a4 1o TemMe "MeTasibl
noOOYHBIX OArpymHH"

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamagia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

90

91

Pemenue 3amau Ppa3JINYHbIX TUIIOB

O00011eHNEe U CUCTEMATU3ALIS
W3YYCHHOTO MaTepuaa 1o TeMe
"MeTtauier"

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

92

93

KonTpomnpHas pabota mo Teme
"Mertaier"

AHau3 pe3yIbTaToB KOHTPOIBHON
paboThI, KOPPEKITUS OMIHOOK

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamaia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
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ege.sdamagia.ru/test?id=5558285
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94

95

96

Ponp xumun B o0ecrieueHun
YCTOHYHBOTO Pa3BUTHUSA
yenoBedecTBa. [lonstue o
HAyYHBIX METOJaX UCCIIEIOBAHUS
BEIIECCTB

HayuHble MpUHIMIIBI OpraHU3aluu
XUMHYECKOT0 TPOU3BO/ICTBA.
[TpoMbInieHHBIE CTIOCOOBI
MOJIYYCHHS] BaXKHEHIITNX BEIIECTB

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOIIEH Cpelibl U €ro
IIOCJICACTBHA

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

97

98

XuMus U 340pPOBbLC UCJIOBCKA.
.HeKapCTBCHHBIe cpeacTBa

Xnmug imy. Poab XMy B
o0ecIIeueHnH MUILEBOMN
0€e30IacHOCTH

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

99

Kocmernyeckue u napgromepHsie
cpencTsa. beitoBas xumus

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamaia.ru/test?id=5558285
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100

101

XUMHUS B CTPOUTENILCTBE.
Baxnelve cTpouTeNbHbIEC U
KOHCTPYKIIMOHHBIE MaTepUAJIbI

XHMHS B CEJILCKOM XO3SIUCTBE.
Oprannueckue 1 MUHEPAIbHbBIC
yno0peHust

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamagia.ru/test?id=5558285

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285

102

Cucremarusanus U 00001IeHne
3HAHUU II0 TEME

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

https://resh.edu.ru/

https://fipi.ru/
https://scienceforyou.ru/

https://chem-
ege.sdamgia.ru/test?id=5558285
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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