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IHHOACHUTEJIBHASA 3ATIIMCKA

Pabouas mporpaMma 1o XMMUHU Ha YpOBHE cpenHero oouiero odpasoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®D3 «O6 obpazoBanun B Poccuiickoit @eneparum», TpedoBaHUi
K pe3yibTaTaM OCBOCHUS (eiepalibHON 00pa30BaTeIbHOM MporpaMMbl cpeanero odiiero oopazoBanusi(DOIT
COO), npencrasieHHbIX B DeiepallbHOM TOCYIapCTBEHHOM oOpaszoBarenbHOM cranaapte COO, ¢ yuérom
Konnenmuu npenogaBanus yueOHOTO npenMera «XuMus» B 00pa3oBaTeIbHBIX opraHu3anusax Poccuiickoi
denepanun, peau3yOIIMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX T0JIOKEHUH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepannu Ha nepuoa Ao 2025 rona» (Pacnopskenue [lpaButenbcrsa
P® o1 29.05. 2015 Ne 996 - p.).

XUMHs Ha ypOBHE YINIyOJEHHOTO M3y4eHHUs 3aHHMaeT BaXHOE MECTO B CHCTEME E€CTECTBEHHO-
HayyHOro ooOpa3zoBanus ydvamuxcsi 10-11 kmaccoB. M3ydyeHue npenmera, pealn3yeMo€ B YCIOBUSAX
T depeHInpOBaHHOIO, MPO(PUILHOTO O0O0y4eHMs, MNpU3BaHO oOecneyuTh 00I111e00pa30BaTEIbHYI0 |
OOMIEKYJIBTYPHYIO TIOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOJAMMYIO Uil aJanTaldd HX K OBICTPO
MEHSIOMKAMCSL YCTIOBHSIM JKM3HHM B COIIMYME, a TaKKe ISl MPOJOJDKEHHS OOY4YeHHS B OpPraHM3aIUsIX
po(heccHOHATFHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX TUCIIUILIHH.

B nporpamMMe 1o XuMuM Ha3HaYeHHE TpeAMETa «XUMUSD) TOTYdaeT MOIPOOHYI0 HHTEPIPETAIHIO B
COOTBETCTBUU ¢ ocHoBomojararonmumu mnosioxeHussMu ®I'OC COO o B3auMoOOYCIOBIEHHOCTH IIENEH,
COJIepKaHMUs, pe3yabTaTOB O0yICHHUs U TPEOOBAHMIA K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBIISTFOTCSI CIIETYIOIINE BBIMTOJIHSEMBIE TIPOTPAMMON TI0 XUMUH (DYHKITHH:

. nH(OPMALIMOHHO-METOIMYECKas,  peaju3alus  KOTOpoH  oOecredrBaeT  MOJydeHHE
MIpeJICTaBJICHUS O 1eJIsAX, COAeP KaHUU, OOIIel cTpaTeru 00ydeHus, BOCIUTAHUS U Pa3BUTHS 00yJaroIIUXCs
CpeICTBaMH MpeaMeTa, U3y4aeMOoro B paMKaX KOHKPETHOTO MPOQuIs;

. OpraHU3al[MOHHO-TIAHUPYIOIIAsl, KOTOpas MpeaycMaTpuUBaeT OIpe/ieieHue: MPUHIUIIOB
CTPYKTYpPUPOBaHUS M IOCIEAOBAaTEIbHOCTH U3y4eHHUs Yy4eOHOro MaTepHuaia, KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX €0 XapaKTEPUCTHUK; MOAXO0J0B K (POPMHUPOBAHMIO COAEPIKATEILHOW OCHOBBI KOHTPOJS U
OLIEHKH 00pa30BaTeNbHBIX JOCTH)KEHUI 00ydJaroLIMXcsl B paMKax UTOrOBOH arrectanuu B (opMe eIuHOro
roCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

IIporpamma juis yriryOE€HHOTO U3Y4EHHS] XUMHHU:

. yCTaHABJIMBAET WHBAapUAHTHOE IPEIMETHOE COJEp)KaHUE, 00s3aTeNbHOE Uil HM3y4eHHUs B
paMKax OTAENbHBIX MpoQuiIeH, IpeaycMaTpuBaeT paclpeeieHue U CTPYKTYpUPOBAaHUE €ro Io Kiaccam,
OCHOBHBIM COJI€pKaTeNIbHBIM JINHUSAM/pa3jiesiaM Kypea;

. AT NPUMEPHOE pacHpeereHne Y4eOHOro BPEMEHH, PEKOMEHAYEMOTo [Uld HU3y4YeHHUs
OTJEJIbHBIX TEM;

. IpeularaeT NpPUMEpHYIO IOCIEJ0BATEIbHOCTh HM3Yy4eHHs y4eOHOro marepuana ¢ ydéToM
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBS3EH;

. AT METOJMUYECKYI0 MHTEpIIpEeTalHio ejeil 1 3a71a4d u3ydeHus npeaMera Ha yriyOnéHHOM
YPOBHE C YUETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CpeIHEro oO0I11ero 0opa3oBaHus, COAECPKaTEIbHOM
XapaKTepUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS OCHOBHOI 00pa30BaTebHONM IMpOTrpaMMbl CPEHETO
oOmiero o0pazoBaHus (JITUHOCTHBIX, METANIPEIMETHBIX, IPEIMETHBIX), @ TAKXKE C YUETOM OCHOBHBIX BHUJIOB
y4eOHO-1103HaBaTEIbHBIX JEHCTBUI 00yUaromerocs o OCBOSHHUIO COIePKaHMs ITpeIMeTa.

Ilo BceM Ha3BaHHBIM MO3UIMUSAM B IPOTpaMMe IO XUMHUHM MPEAYCMOTPEHA MPEEMCTBEHHOCTb C
oOy4yeHHeM XMMHH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus. 3a peesiaMi yCTaHOBJICHHOM IPOrpaMMOit
[0 XUMHUHM 00s3aTe’abHON (MHBAPHMAHTHON) COCTABIAIOLICH COAEp)KaHHs Y4eOHOro mpenmera «XHUMHUS»
ocTaércs BO3MOXHOCTh BbIOOpa €ro BapHaTUBHON COCTaBISIONIEH, KOTOpas MOJDKHA ONpENETSAThCS B
COOTBETCTBUH C HAPaBJIEHUEM KOHKPETHOTO PO M 00ydeHHU .

B coorBerctBunM ¢ koHuentyanpHeiMM mnonoxeHusMu PI'OC COO o Ha3HaueHUM NPEIMETOB
6a30BOro M yriyoi€HHOro ypoBHeH B cucteMe auddepeHIUpOBaHHOIO OOy4yeHHs Ha YPOBHE CpPEIHEro
oOmero o00pa3oBaHUs XHWMHS Ha YpPOBHE YINIyOJNEHHOTO U3y4eHMs HAIpaBlIeH Ha pealu3aluio
MIPEEMCTBEHHOCTH C TMOCJIEIYIOIIMM 3TaroM MOJTyYeHHs] XMMHUYECKOro oOpa3oBaHMsA B paMKax HM3y4YEeHHUs
CMELUANbHBIX E€CTeCTBEHHO-HAYYHBIX M XMMHUYECKMX JUCIMIUIMH B BY3aX W OPraHU3aLUAX CPEIHEro
npodeccuoHanbHOrO oOpa3oBaHuss. B 3Toil cBs3M wu3ydyeHue mnpeaMera «XUMHUS» OPHUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue W YrIyOJieHHe TEOpPEeTUYEeCKOM U MPaKTUYEeCKOM IMOJrOTOBKH
oOyyaromuxcs, BBIOpaBIIMX ONpeneNEéHHbIH npoduias oO0ydeHHs, B TOM UHCIE C MEpPCIEeKTUBOM
MOCIIEAYIOLIETO MOIyYeHHs] XUMHUYECKOTO 00pa30BaHus B OpraHu3alusix npodeccuoHalbHOro 0 0pa3oBaHusl.



Hapsiny ¢ atum, B cBere TpeboBanuiit ®I'OC COO k muaHupyeMbIM pe3yibTaTaM OCBOCHHUS (erepanbHON
o0pa3oBaTeNIbHOW MPOTpaMMBI  CpeiHero oOmero oOpa3oBaHus H3y4eHHE TpeaMeTa «XHUMUs)
OPUEHTUPOBAHO TAKXKE HA PEIICHHE 3aJad BOCHUTAHUS M COLMAIBHOTO DPAa3BUTHUA OOyYaromuxcs, Ha
¢dopmupoBaHue y HHUX OOIIEHHTEIUIEKTYalbHBIX YMEHHUH, YMEHHUI paloHAIM3alUu Y4eOHOTO Tpyda U
0000IIEHHBIX CITOCOOOB AEATEILHOCTH, UMEIOIINX MEXIUCIUILTMHAPHBIHN, HAAIIPEIMETHBIN XapakTep.

CocraBnstomumMu npeaMera « XUMHs» Ha YPOBHE YTITyOJIEHHOTO M3y4YEHUS SIBIISIOTCS yrilyOIEHHBIE
Kypcbl — «Opranndeckas xumus» U «OOmas u HeopraHuveckass XuMus». [Ipu onpeaeneHun MoIX00B K
0TOOPY M CTPYKTYPHOM OpraHU3aIMy COJACPKAHUS ITUX KYpPCOB B IIPOrpaMMe M0 XUMHUU 32 OCHOBY ITPHHSTHI
nostioxkernst ®I'OC COO o paznuuusx 6a30BOTO U yrIyOJIEHHOTO YPOBHEH U3ydeHUS TIPEIMETA.

OcHoBy cojepxkanuss KypcoB «Opranmdeckas xumus» u «OOmas W HEOpPraHWYECKas XUMUSD)
COCTaBJISIET COBOKYITHOCTH TPEAMETHBIX 3HAHWWA W YMEHHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4EHUS
npeaMera. JTa CHUCTEMa 3HAHWN MOJY4aeT ONpEeACiIEHHOE TEOPETHYECKOE MOIOJHEHHE, IMO3BOJIIONIEE
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIINM 00bEM (hakTorOrMueckoro Marepuana. Tak, Ha yriayOn€HHOM
YpOBHE H3YYEHHs TpeaMeTa oOecrieueHa BO3MOXKHOCTh 3HAYMTEIHHOTO YBENWYECHHs O00BEMa 3HAHUHA O
XAMUYECKHX JIEMEHTaX U CBOWCTBAX MX COCIMHEHNI Ha OCHOBE PACIIMPEHUS U YIITyOJICHUS TPEACTaBICHUI
O CTPOCHHUH BEIIECTBA, XUMUYECKON CBS3M M 3aKOHOMEPHOCTSIX MPOTEKAHHS PEaKIfii, pacCMaTPHUBAEMBIX C
TOYKH 3pEHUS XUMHUYCCKOW KWHETUKM W TEPMOJUHAMHKHU. V3ydeHWe TMEepHOAMYECKOTO 3aKOHA H
[lepronyeckoit CUCTEMBI XMMHUYECKHX JIEMEHTOB 0a3MpyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX
MPEJCTAaBICHUAX O CTPOSHHHM aTOMa. XWUMHUYECKasl CBSI3b OOBSCHIECTCS C TOYKH 3PEHHS SHEPreTHYCCKUX
M3MEHEHHH TpH €€ 00pa30BaHUM M pa3pyIICHHUH, a TaK)Ke C TOYKH 3PCHUS MEXaHU3MOB €€ 00pa3oBaHMs.
W3yueHne THNOB peakmuid JOMOJHSIETCS (OPMHPOBAHHWEM TMPEICTABICHHH 00 AIIEKTPOXUMHUYECKUX
mporieccax M AJEKTPOJIM3E pacilaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHMYeckoil XHMUU TIpH
paccCMOTpPEHNH PEAaKIMOHHOW CIIOCOOHOCTH COENMHEHHMH yaessiercss oco0oe BHHUMAaHHWE BOMpocaM 00
ANIEKTPOHHBIX d(PPEeKTaxX, O B3AUMHOM BIMSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3Max PEaKI[Hii.

Oco0oe 3HaueHuE UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMUH YIITyOJIEHHOTO YPOBHS U3YUEHUS s
KJIaCCOB ompeneaeHHOro npoduiis (rJIaBHBIM 00pa3oM Ha WX CTPYKTYPY U XapakTep JOTOJHEHUN K oOmen
CUCTEME NPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEXHBIE MpeaAMeThl. Tak, HalpuMep, B COJAEpKaHUU
nmpeaMeTa IS KJIacCOB XUMHUKO-(PU3NYecKoro mpoduiis Oonblioe 3HA4eHHE OYIyT HMETh 3SJICMEHTHI
yueOHOro Marepuana 1o oomiei xumuu. [Ipy n3ydeHun npeaMera B JaHHOM CIydae akleHT OyJIeT cesaH Ha
OOLTHOCTh METOJIOB MO3HAHUS, OOIHOCTh 3aKOHOB M TEOPUN B XUMUU U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs
Teopust (MOJIEKyJIsipHasi TeOpHsl B PU3UKE), 3aKOHBI COXPaHEHUSI MacChl U SHEPTUH, 3aKOHBI TEPMOJMHAMUKH,
AIIEKTPOJIN3A, MIPEICTABICHHS O CTPOCHUH BEUIECTB U JPYTOE.

B T0 ke Bpems B cofepaHUM IIpeaMeTa Uil KIacCOB XUMUKO-OHOIOTrH4eCKOro mpoduiis 00ibIIuit
yAETbHBIN Bec OyIeT UMeTh Oprannyeckas Xumusi. B aToM cityuae npegocTaBisieTcsi BO3MOXKHOCTS [T 6oJiee
00CTOSITENILHOTO PACCMOTPEHUSI XMMHUYECKON OpraHU3aluu KJIETKH KaK OMOJOTHYECKOil CUCTEMBI, B COCTAB
KOTOPO#l BXOJAT, K MpUMEPY, TaKHE CTPYKTYpHblE KOMIIOHEHTBI, KaK JUMHUAbI, OEJIKH, YIJIEBOJIBL,
HYKJIEMHOBBIE KHUCIOTHI U japyrue. [Ipu 3ToM 3HaHHS O COCTaBe M CBOMCTBAaX MpeACTaBUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIY)KaT OCHOBOW JUIsl U3YyYEHHUS CYIIHOCTH MpOLeccoB (HOTOCHHTE3A,
JIBIXaHUSI, MUIIEBAPCHHUS.

B mnnane ¢opmupoBaHus OCHOB HAyYHOTO MHMPOBO33PEHHs, OCBOCHUS OOILICHAYYHBIX METOJOB
MO3HAHUSL M OIbITa MPAKTHYECKOTO MPUMEHEHHUs] HAyYHBIX 3HAHMM H3yueHUe MpeaMera «XUMHsD Ha
yriayOI€HHOM YPOBHE OCHOBAHO Ha MEKITPEIMETHBIX CBA3SIX C Y4eOHBIMH MTPeIMETaMU, BXOISIIMMH B COCTAB
npeaIMeTHbIX obnacteil «EcTecTBeHHO-Hay4HbIE MpeaMeThl», «MaTtemaTnka U uHpopmatuka» u «Pycckuii
SI3BIK M TUTEPATypay.

[Ipn u3ydyeHun ydeOGHOTO TpenMeTa «XUMHUsS» Ha YIIyOJIEHHOM ypOBHE TaKkkKe, Kak Ha YpOBHE
OCHOBHOT'O U cpesiHero oOiero oopazoBaHus (Ha 6a30BOM ypoOBHE), 3aaueii MepBOCTENEHHON 3HAYMMOCTH
ABISeTCS (OPMUPOBAHNE OCHOB HAYKHM XUMHUU KaK 0OJACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUIECKOM
NEeSITENFHOCTH 4YEJIOBEKa W OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. PemieHue 3Toi 3amaum Ha
yriayOn€HHOM ypOBHE U3YYEHHS IPEAMETa MPeroiaraeT peaqnu3alnio TakKuxX 1eneH, Kak:

. (dbopMHUpOBaHHE MPEJICTABICHUI: O MAaTEPUAIBHOM EIWHCTBE MHpa, 3aKOHOMEPHOCTAX H
MO3HABAEMOCTH SIBJIICHUU TIPUPOJIBI, O MECT€ XHMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ BeAylled poiu B
o0ecreyeHnr yCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA: B PEIICHUH MPOOJIEM IKOJIOTHUECKOM, SHEPTeTHUECKOM
U THINEBON O€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEPHaiOB, HOBBIX HCTOUYHHUKOB
SHEPIuu, B 00ECIIEYEHNH pallMOHAILHOTO MPUPO/IONIONB30BaHu, B (POPMUPOBAHUU MUPOBO33PEHUS U 001Iei



KYJIBTYPBI 4EJIOBEKA, & TAKXKE IKOJIOTUISCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M TIPUPOTHOM
cpene;

o OCBOCHHE CHCTEMbI 3HAHHM, JICIKAIMUX B OCHOBE XMMHYECKOM COCTABJISIONICH €CTCCTBCHHO-
HAyYHOW KapTUHBI MUpa: (yHIAaMEHTAIBHBIX TOHITHIA, 3aKOHOB W TEOPUH XUMHUHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOECHHWH BEIIECTBA Ha paA3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJSPHOM,
HaJMOJICKYJISIPHOM, O TEPMOJMHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUHMHYECKOM PAaBHOBECHH, PACTBOPAX M JIUCIIEPCHBIX CUCTEMaX, 00 00X HAYYHBIX TPUHIIHITAX
XUMHUYECKOTO MMPOU3BOJICTBA;

o ¢dbopmupoBarre y 00ydJarONIMXCs OCO3HAHHOTO MOHUMAHHS BOCTPEOOBAHHOCTU CHUCTEMHBIX
XUMUYECKUX 3HAHUH JJ11 OOBSICHEHUS KIIFOUEBBIX UACH U IPOOJIEM COBPEMEHHON XUMUH, JUIsl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOY; TPAMOTHOTO pPEIICHUs MpobieM,
CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHAIM3a W OICHKU C TO3WIMHA 3KOJOTHYECKOW Oe30MmacHOCTH
MOCJIEACTBUN OBITOBOM U TMPOU3BOJICTBEHHOW JIEATETLHOCTH 4YEJOBEKAa, CBSI3aHHOW C XHUMHYECKHM
MIPOU3BOJICTBOM, HCTIOJIb30BAaHUEM U MEPEPaAOOTKON BEIIECTB;

o yrayojieHne TPEACTABICHUN O HAy4YHBIX METOJaX TO3HAHUS, HEOOXOJAUMBIX IS
MPpUOOpETEHNs YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHHS] XUMUYECKUX SIBJICHUM, UMEIOIIIUX
MECTO B IIPUPO/IE, B MPAKTUIECKOHN NEATEITHHOCTH U MOBCETHEBHON KU3HH.

B mnane peanuzanuu mepBOOYEPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAOMIMX (YHKIIUN IEIOCTHOM
CHUCTEMBI cpefHero oOmiero oOpa3oBaHMs TPU HM3YyYEHUU TpeaMeTra «XUMHUs» Ha yriayOoJn€HHOM YpOBHE
0COOYI0 aKTyaTbHOCTh TPUOOPETAIOT TaKWE 1ETTU U 33]]a4H, KaK:

. BOCIIUTAHHE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TPHUPOIBI, YBAKEHUS K TMPOIECCY
TBOpYECTBA B OOJACTH TEOPETUYECKUX W TPHUKIAIHBIX HCCIEIOBAHUM B XUMHH, (HOPMHUPOBAHHE
MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

. pa3BUTHE MOTHBAIIMM K OOYYEHWI0O W TIO3HAHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO |
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHMSI 00II€UETIOBEUECKUX LIECHHOCTEI!;
. pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HWHTEIUIEKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH

oOyyaromuxcsi, popMUpOBaHKME Y HUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY
00pa3oBaHUI0 KaK yCIOBHUIO YCIENIHOW TPO(PECCHOHATIbHOH W OOIIECTBEHHOW JEATEIBHOCTH,
OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HH,

. dbopMuUpOBaHME YMEHHH H HaBBIKOB Pa3yMHOTO IPUPOJOINONB30BAHUS, PA3BUTHE
9KOJIOTUYECKOH KYJIbTYphI, IPUOOPETEHHE OTBITa 0OIIECTBEHHO-MIOJIC3HON IKOJIOTHUECKON JACSTEIBHOCTH.

OOmiee 4rcao 4acoB, MPEAYCMOTPEHHBIX Ul U3YYEHUS XUMHH Ha YrIIyOJICHHOM YPOBHE CPEIHETO
obmero oopa3oBanus, coctaBisieT 204 yacos: B 10 kiracce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEZICIIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOM XUMHUH.

[Ipenmer ¥ 3HaUEHHE OPraHUYECKOM XHWMUH, IPEJICTABICHHE O MHOr000pasHHM OpPraHMYECKHX
COCIMHEHUM.

DJNEeKTPOHHOE CTPOCHHE aTroMa yIiiepoja: OCHOBHOE M BO30YKIAEHHOE COCTOSHHs. BajeHTHBIC
BO3MOXHOCTH aToma yriepoaa. XUMHYecKas CBA3b B OPraHMYECKUX COEAMHEHUAX. THIbl TMOpUIu3aluu
aTOMHBIX opOutaneil yriepoga. MexaHusmbl 00pa3oBaHUSl KOBAJEHTHOM CBsI3U (OOMEHHBIH M JIOHOPHO-
aKIENTOPHBIN). THITEI TEePEKPHIBAHUS ATOMHBIX OpOUTaNIed, - U T-CBs3u. OMHApHAs, TBOWHAS U TPOWHAS
cBsA3b. CI0coObI pa3phiBa CBsI3€d B MOJIEKYJaX OpraHM4eckux BemiecTB. [loHsATHE 0 CBOOOAHOM paguKaie,
HyKs1eo(uie u AeKTpodue.

Teopus cTpoeHust opraHndeckux coequHeHuii A.M. byTiepoBa U COBpEMEHHBIE MPEACTABICHUS O
CTPYKTYype MOJEKyJd. 3Haue€HUE TEOpUU CTPOEHUS OPraHM4ecKUX COEOUHEHHH. MOoseKyspHble U
CTpYKTypHBIE (QopMyibl. CTpyKTypHble (OpPMYJbl pa3IMYHBIX BUJOB: pa3BEPHYyTas, COKpallEHHAs,
ckenetHasd. M3omepus. Buabl n3oMepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTpPOHHBbIE 3(PdeKThl B
MOJIEKYJIaX OpPraHUYeCKUX COCAUHEHUN (MHAYKTUBHBIN U Me30MEpPHBI 3PPeKTsI).

[IpencraBnenne o knaccudukanuu oprannyeckux BemiecTB. [loHsATHE 0 (YHKIMOHAIBHOU TpyMIe.
'omomnorus. 'omosorudeckue psaapl. Cucremarudeckas HOMeHKIaTypa oprannyeckux coenunenuit (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUSI OT/IEIbHBIX MPEACTAaBUTENCH.

OcoOeHHOCTH M KJIacCHU(HKAIUS OpraHudeckux peaxiuil. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkuy B OpraHnyecKoi XuMuH.

DKcrepuMeHTAIbHbIE METO/Ibl U3YUYEHHUs BEIECTB U UX MPEBpALICHUI: 03HAaKOMJIEHHE ¢ 00pa3liaMu
OPraHMYECKUX BEIIECTB U MaTEpHaIaMHi Ha UX OCHOBE, OIIBITHI IO IIPEBPAIICHAIO OPIrAHUYECKUX BEILECTB IPU
HarpeBaHuu (IUIaBJIeHUE, OOYIVIMBaHUE M TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKYJ OpraHUYeCKUX
BEIIECTB.

YrieBoaopoanl.

Ankanbl. ['oMosIOTHYECKH sl aTKaHOB, 0011ast popMyIia, HOMEHKIATypa H U30Mepus. DJIEKTPOHHOE
M MPOCTPAHCTBEHHOE CTPOEHME MOJNEKYN ajKaHOB, SP-ruOpUIM3alds aTOMHBIX opbuTaneil yriaepona, o-
CBsA3b. PU3HUYECKUE CBOWCTBA AIKaHOB.

XVUMHYECKUE CBOMCTBA AQJIKAHOB: pEaKLWM 3aMEIICHHs, HM30MEpPU3ALAU, JErHIpUpOBaHUS,
LUUKIW3alNAY, [HUPOJIN3a, KpekuHra, ropenus. IIpencraBicHue 0 MeXaHU3ME peakUud pPaJuKaJbHOIO
3aMeIEHUs.

Haxoxnenue B npupoje. CriocoObl NOIy4€HUs U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. O0Omas popmyina, HOMEHKIaTypa u uzomepusi. OCOOEHHOCTH CTPOSHUS U XUMHUYECKHX
CBOMCTB MaybIX (IIMKJIOTIPOIIAH, IUKIOOYTaH) W OOBIYHBIX (IIMKIOTIEHTAH, ITUKIIOTEKCaH) HUKJIOATKAHOB.
CriocoObl nosryyeHHs U NPUMEHEHNE LIMKIIOATIKaHOB.

Ankenbl. ['omonormyeckuil psii ankeHoB, oOmas ¢GopMyina, HOMEHKIATypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI alKeHOB, SP>-rUOpHUIM3alus aTOMHBIX opOuTaneil yriuepoaa, 6- u 7-
cBsi3u. CTpykTypHas M reoMerpudeckas (LMC-TpaHC-) u3oMepHs. DHU3MUECKHEe CBONCTBA AJIKEHOB.
XUMHYECKUE CBOMCTBA: pEaKLUU IPUCOCAVHEHHMs, 3aMCEILECHUS B (-IIOJIOKEHHE IIpU JBOWHOM CBS3H,
noymMepusauuu U okuciaeHus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakuuu Ha JBOWHYIO CBS3b.
CrniocoObl nosryyeHHs U NPUMEHEHUE alTKeHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (COmpsKEHHBIC, H30JMPOBAHHBIC, KVMYIUPOBAHHbIE).
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHS M XHMHYECKUX CBOWCTB CONpPSDKEHHBIX AMEHOB, 1,2- u 1,4-
npucoenuHenue. [lonumepunzanus conpskEHHBIX JUeHOB. CocOObI MOTyYeHHUs U IPUMEHEHNE alTKaJUEHOB.

Ankunbl. ['oMosiorndeckuit psit ankMHOB, 001as GopMysa, HOMEHKIIATYpa U U30MepHus. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AaJKHHOB, SP-TMOpUAM3ALIMS ATOMHBIX OpOMTaned yriepoaa.
@uU3NYeCKUE CBOICTBA AaJKWHOB. XMMHYECKHE CBOMCTBA: PEAKIMM NPUCOEAMHEHHUS, IUMEpPHU3aLUU U
TPUMEpPU3ALNY, OKHUCIEHUA. KHCIOTHBIE CBOWCTBA alKMHOB, WMEIONIMX KOHLEBYIO TPOWHYIO CBS3b.
KadecTBeHHBIE peakIiui Ha TPOHHYIO CBsA3b. CIIOCOOBI MOJTyYeHHS U IPUMEHEHNE aJIKUHOB.

Apomaruyeckue yrieBoaopoasl (apensl). ['omonoruueckuii psj apeHoB, oOmias ¢dopmyina,
HOMEHKJIaTypa ¥ U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIbI OeH301a. dusnyeckue
CBOIcTBa apeHOB. XMMHUYECKHE CBOMCTBA OEH30Ja U €ro rOMOJIOTOB: PEaKIMH 3aMelIeHHsI B OEH30JIbHOM



KOJBbLE M YIJIEBOJOPOAHOM paJauKaje, peakUud I[PUCOECIUHEHUS, OKHCIEHHUE TIOMOJIOroB O€H307a.
[IpencraBnenue 06 OPUEHTHPYIOIIEM JICHCTBUN 3aMECTHTENCH B OEH30JIbHOM KOJIbIIE HA IPUMEPE ATKHIBbHBIX
panuKanoB, KapOOKCHIBHOM, THIPOKCHUIIBHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB TajoreHoB. OcobeHHOCTH
XMUMUYECKUX CBOUCTB crtupona. llommmepusanus ctupona. CrnocoObl TOJMY4YeHHS W TPUMEHEHUE
apOMaTU4YECKHUX YIJIEBOJIOPOJIOB.

[Ipuponusiii Ta3. Ilonmyrueie HedTsHBIE Ta3bl. HedTh M €€ mpoucxoxaenue. KameHHbI yroyip u
OPOAYKTHl ero mepepaboTku. CrnocoObl TepepadoTKM HEPTH: MEperoHka, KPEeKUHT (TepPMHUYECKH,
KaTaIMTHYeCKui), pupopMuHr, nHpoiau3. IlpoaykTel mepepaboTku HepTH, HX MPUMEHEHHE B
IIPOMBIIIJIEHHOCTHU U B OBITY.

I'enernueckas cBsA3b MEXY Pa3IMYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIIIEBOJIOPOIOB. Peakiuu 3amelieHus rajioreHa Ha
TUAPOKCOTPYIILY, HUTPOTPYIIIY, LIMAHOTPYIIYy, aMUHOTpynny. /leficTBie Ha rajJoreHnpou3BOIHbIE BOJIHOTO
Y CIOHUPTOBOIO pacTBOpa MENOUM. B3anMoneicTBre AUTraIOr€HaIKaHOB C MarHueM U HMUHKOM. [loHsATHE O
METaJJIOOPTaHUYECKUX COeNUMHEHUsAX. lcnonap3oBaHME TraloreHNnpou3BOJIHBIX YIJIEBOJAOPOJIOB B OBITY,
TEXHUKE U NPU CUHTE3€ OPraHUYEeCKUX BELIECTB.

DKCIepUMEHTANIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U UX MPEBPALEHUI: H3ydeHHE (PU3UUECKUX
CBOMCTB YIJIEBOJOPOJIOB (pacTBOPUMOCTbH), KAaUYECTBEHHBIX PEAKIHUN YriIeBOJOPOJOB Pa3INYHBIX KJIACCOB
(oOecrBeurBaHNE OPOMHOM MJIM MOJHON BOJIbI, paCTBOpA IIEpMaHraHaTa Kajiusl, B3aUMOJICHCTBHE alleTUIICHA
C aMMHa4yHBIM pacTBOpPOM okcuaa cepebpa(l)), xadecTBeHHOEe OOHaApy)KeHHE yriepoja W BOJOpOaa B
OpraHMYECKUX BEUIeCTBaX, MOJIY4YE€HUE 3TUJIEHA M HW3Y4YEHHE €ro CBOMCTB, O3HAKOMIIEHHE C KOJUIEKIUSMU
«Hedtp» m «Yromp», ¢ oOpasmamu IacTMacc, KaydyKoB U DPE3UHBI, MOJEIMPOBAHHE MOJEKYI
YTIE€BOAOPOJIOB U TaJIOT€HIIPOU3BOIHBIX YTIIEBOJAOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs.

[IpenenbHble onHOATOMHBIE cHUPTHL. CTpoeHHE MOJEKYl (Ha IpUMEpe METaHOJIa W 3TaHOoJIa).
I"omonoruueckwii psia, oomas popmyna, u3omepusi, HOMEHKIATypa U Kinaccudukamnus. u3ndecKkue CBOMCTBa
MpEeACIbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXIY MOJIEKYJIaMH CHUPTOB. XHUMUYECKUE
CBOWCTBA: pEaKLUMM 3aMEIICHUs, AETUAPATAlMHA, OKHUCIEHUS, B3aUMOJICHCTBHE C OPraHUYECKUMH H
HEOPraHMYECKMMHU KUCIoTaMH. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHUPTHL. JlelcTBUE 3TaHONIA U
MeTaHoJIa Ha OpraHu3M 4enoBeka. CrocoObl MOJyuyeHUs! U IPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusi. OcobeHHOCTH (PU3MUECKUX U XUMUYECKUX CBOICTB.

MHOroaroMHble COUPTHl — ATWICHIJIMKOIb W TIuUEepuH. DPU3nyeckue M XMMHUYECKHE CBOMCTBA:
peakuuy 3aMelleHHs], B3aUMOJICUCTBUE ¢ OPraHMYECKMMU M HEOPraHWYECKUMH KHUCIOTAMH, KaYE€CTBEHHAs
peakiusi Ha MHOroatoMHble crupThl. [IpencraBienne o MmexaHu3Me peakiuil HyKJ1eo(GUIbHOTO 3aMeIIeHHUS.
JleiicTBue Ha opraHu3M venoBeka. CrocoObl MOTyYeHHs U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@®enon. CrTpoeHue MOJEKYNbl, B3aMMHOE BIUSHUE THUIPOKCOTPYIIBI W OEH30JBHOTO fIpa.
Ouznyeckue cBoicTBa penona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ¢eHosna. KauecTBeHHbIE peakiuu Ha
¢denon. Tokcuunocth ¢enosa. CrnocoObl mosydeHus U npumeHeHue Qenona. deHondopmanbaeruaHas
cMoJa.

KapOonumnbHbie cOeIMHEHNS — aIbACTUABI U KETOHBL. DIIEKTPOHHOE CTPOEHHE KapOOHMIBHOM TPYIIIIHI.
I'omonoruueckue psapl albJETUI0B U KETOHOB, 00mas ¢hopMyina, u3oMepus U HoMeHKIarypa. Ousndeckue
CBOMCTBA aJIbJIETUA0B U KETOHOB. XMMUYECKHE CBOMCTBA AJIbIETUJOB U KETOHOB: PEAKLIMH IPUCOEIUHEHUS.
OxucreHre anbJeruoB, KaueCTBEHHBIE peaklud Ha anbaeruabl. CrnocoObl MOMy4YyeHHS W MPUMEHEHHE
aJbJETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpe/ieTIbHbIE KAPOOHOBbIE KUCIOThI. OCOOEHHOCTH CTPOEHUSI MOJIEKY KapOOHOBBIX
kucinoT. M3omepus m HomeHkinaTypa. dusnueckue cBOICTBA OJHOOCHOBHBIX IpENENbHBIX KapOOHOBBIX
KUCIOT. BoopoHbie cBA3M MeXIy MOJIeKyJaMH KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbIE
CBOMCTBA, peakius ATepu(pUKaLINHU, PEaKLIUHU C yIaCTHEM YIIIEBOA0POAHOTO paarkaiga. OcoOeHHOCTH CBONCTB
MypaBbUHON KHCIOTHI. [IoHATHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENpPEIEIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHCIOT, T'HMIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBUTEnH BBICHIMX KapOOHOBBIX KHCIIOT:
CTeapMHOBAasi, MaJbMHUTUHOBAS, OJICUHOBAS, JUHONEBAs, NUHONEHO08as KHUCIOThl. CrocoObl MOMydyeHUs M
pUMEeHEeHHe KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuii psa, o0Omas popmyna, H3o0MepHus 1 HOMEHKIaTypa. duznueckue
U XUMHUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIIOH U IIETIOYHOM cpefie.



Kuper. Crpoenue, puznyeckne U XMMUYECKHE CBOMCTBA KHUPOB: THAPOJIN3 B KUCION M IIEIOYHON
cpene. OcoOEHHOCTH CBOWCTB HMPOB, COACPIKAIIMX OCTAaTKH HEMPENENbHBIX JKHUPHBIX KHUCIOT. JKupsl B
IIPUPOJIE.

MBpbu1a Kak coJiM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yrieoaoB. Kmaccudukamnmst yrieBomoB (MOHO-, TU- W TOJIMCAXaPHUJIbI).
MoHocaxapuapl: TJIIOKO3a, (pyKTO3a, TajakTosa, pubo3a, ne30kcupubo3a. dusnyeckue CBOWCTBA H
HaxoxaeHue B npupoje. PoTocuHTe3. XUMUUECKHE CBOMCTBA IUIFOKO3bL: PEAKIUU C y4aCTUEM CIIUPTOBBIX U
QJIBJICTUIHOM TPYII, CIIUPTOBOE M MOJIOUHOKHCIOE Opokenue. [IpuMeHeHHMe TIOKO3bI, €€ 3HAUCHHE B
AKHU3ZHEJEATENIbHOCTH opraHusMa. Jlucaxapuipl: caxapo3a, MajlbpTo3a W JIakTo3a. BoccraHaBiuBaromue u
HEBOCCTaHABJIMBAIOIME aucaxapuipl. ['maponus nucaxapuaoB. HaxoxaeHue B NMpUpoAe U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmal, INIMKOTeH M 1eiuntono3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmalia, INIMKOT€Ha U
LEeJUToNI03bl. PU3NYECKHE CBOMCTBA KpaxMalla U LEJUII0I03bl. XMMUYECKUE CBOMCTBA KpaxMalla: TUAPOJIN3,
KayecTBEHHasl peakuus ¢ HOoJ0M. XHMHYECKHE CBOWMCTBA LEJUIIOJO3bI: THIPOJIN3, IMOIydeHue 3¢(pupon
1esT0s036l. [ToHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKcIepuMEHTANIbHBIE METObl M3YUEHUsl BEIECTB U UX MPEBPAIICHUN: pACTBOPUMOCTh PA3INYHBIX
CHUPTOB B BOJE, B3aMMOJECICTBHE 3TaHOJIa C HATPUEM, OKHCIEHUE 3TUJIOBOTO CHUpPTAa B albJETU] Ha
packan€HHOM MeEJHOW TPOBOJIOKE, OKHCIEHHE ATUJIOBOTO CHHpPTa JUXPOMATOM Kajusl (BO3MOKHO
HCIOJIb30BAHME  BUJIEOMATEPHAJIOB), KAuye€CTBEHHBIE pEaKUMU Ha anbJeruapl (C  THIPOKCHUIOM
mnammuHcepedpa(l) u ruapoxcunom menu(ll)), peakuus rounepuna ¢ rugpokcuaom meau(ll), xumudeckue
CBOWCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBHE PAacTBOpa MIOKO3bl ¢ ruppokcuaom memu(ll),
B3aMMO/ICHCTBUE KpaxMalla ¢ HOJI0M, PELIEHUE SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMaM «CHoupThl U (HEeHOIIBI»,
«Kap6onoBbie kucinoTel. CloKHBIE YDUPBI».

A3oTcoaep:kalme oprannyeckne coeiMHeHusl.

AMUHBI — OpraHmyeckue MpoU3BOAHbIE aMMuaka. Kiaccuduxanuss amMMHOB: anu@aTuyeckue U
apoMaTH4yecKHe; MepBUYHbIE, BTOPUUHbIE U TpeTHuHble. CTpoeHHe MOJIeKyl, obmas (opmyna, U30Mepus,
HOMEHKJIaTypa M (U3MYecKHe CBOICTBa. XMMHMYECKOE CBOMCTBAa anu(paTUUYECKUX aMUHOB: OCHOBHBIE
CBOICTBA, QJIKWJIMPOBAHHE, B3aUMOJICUCTBHE TIEPBHUYHBIX AaMHUHOB C a30TUCTOM KkucioTod. Comm
JIKMJIAMMOHMUSL.

AHWINH — IIPEICTABUTENIb aMUHOB apoOMaTH4ecKOro psna. Ctpoenue aHuinuHa. BzaumHOe BiusHUE
IpyII aTOMOB B MOJIeKyJle aHWIMHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMIMHA. KauecTBEHHbIE peakiu
Ha aHuiauH. CrocoObl moslyuyeHHss M NpUMeHeHue anudarudeckux amuHoOB. [lomydeHue aHuimuHa U3
HUTPOOEH30JIa.

Amunoxucnotel. Homenknatypa u nuzomepus. OTOENBHbBIE IPEICTABUTENN 0-AMUHOKUCIIOT: IJIMIIKH,
anaHuH. Pusnyeckue CBOMCTBA aMMHOKUCIOT. XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHbIX
OpPraHUYeCKUX COEIMHEHUH, peaklus NOJMKOHAEHCAluK, o0pa3oBaHUe NMENTHIHON CBs3U. buonornueckoe
3HaYeHUE aMMHOKHUCIOT. CHHTE3 ¥ THAPOIIN3 ENTUIOB.

benkn kak npuposaHele mnoaumepsl. [lepBuuHas, BTOpUYHAas M TPETUYHAS CTPYKTypa OEJIKOB.
XUMHUUECKUE CBOMCTBA OEJIKOB: TUAPOJIN3, ICHATYpAllHsl, KAYECTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTAIbHbIE METO/Ibl U3YUEHHsI BEIIECTB U MX IPEBpalleHH: pacTBOpeHne OeJIKOB B BOJE,
JieHaTypalnus OeJIKOB IPU HArPEBAaHUH, LIBETHBIE PEaKIIMK Ha OEJIKH, pellIeHHEe 3KCIIePUMEHTAIBHBIX 33124 10
TeMaM «A30TcoAepKallie OPraHnYeCKUE COETUHEHN» U «Pacrio3HaBaHUE OPraHUYeCKUX COCIUHEHUID.

BricokomosieKyIsIpHbIe COeTHHEHMS.

OcHOBHBIE NIOHATUSA XUMHUH BBICOKOMOJIEKYJIIPHBIX COCIUHEHHI: MOHOMED, MOJIMMEpP, CTPYKTYPHOE
3B€HO, CTENEHb MOJIMMEPU3alMM, CpedHsss MOJIeKyilsapHas Macca. OCHOBHBIE METOABI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPU3aLs U MOJIMKOHICHCALIHS.

[Tonmumepnsle Mmatepuansl. [lmacTmaccsl  (NMOJIMATHIIEH, NOJIUIPONWIEH, IOJIMBUHWIXIOPUT,
MOJIUCTUPOJ, IMOJUMETUIMETAKpHUIaT, MOJUKAapOOHAThl, MONMITHIEHTepedTanar). YTWIM3aus WU
nepepabdoTKa IIacTHKA.

OnacToMepsl: HaTypajJbHBIH KaydyK, CHHTETHYECKHE KaydyKu (OyTaaueHOBBIH, XJIOPOMPEHOBBIH,
M30TPEHOBBIN) M CHIIMKOHBI. Pe3unna.

Bonokna: HaTypasibHbIe (XJIOTIOK, HIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHUYECKHUE (KAaIIPOH U JIABCaH).

[Tonmumepsl  crienUalbHOIO Ha3Ha4YeHHs (Te(JOH, KeBlap, OJIEKTPONPOBOJSIINE IOJHUMEPHI,
Ouopasnaraemple MOJIMMEPHI).



DKcIepUMEHTAIbHBIE METO/Ibl M3yUEeHHUS BEIIECTB U MX MPEBPAIICHUI: 03HAKOMJICHHE C 00pa3aMu
IIPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB, PELICHUE IKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Pacro3HaBaHue 11aCTMAcC ¥ BOJIOKOH».

Pacuérnsble 3amaum.

Haxosxnenne MosekynsipHoi (GopMysisl OpraHMYECKOT0 COSTMHEHUS 10 MAaCCOBBIM JIOJISIM AJIEMEHTOB,
BXO/IIIMX B €r0 COCTaB, HAXOXKIACHUE MOJEKYISPHOW (OPMYIbl OPraHUYECKOrOo COSAMHEHHs MO Macce
(00BEMY) TIPOIYKTOB CTOpaHHUsS, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB pPEaKIUU H/HIIN
MCXOJIHBIX BEIIECTB, YCTAaHOBJICHHE CTPYKTYpHOH (POPMYNBI OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro
XMMHMUYECKUX CBOMCTB WJM CIIOCOOOB MOJYYEHHUs, OMIPEICIICHUE JOJM BbIXOJAa MPOJIYKTa pEaKUuu OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXIpenIMETHBIX CBs3ed INpU M3y4eHUM opraHudyeckod xumuu B 10 Kiacce
OCYILIECTBJISIETCSl Yepe3 HCHOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, Tak W MOHSATHM,
MPUHSATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO011ue ecTeCTBEHHO-HAayYHbIE TOHATHS: SIBJICHUE, HAyYHbIN (DAKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAJIN3,
CUHTE3, KJaccu(uKanus, HabJltoIeHue, U3MEPEHNE, SKCIIEPUMEHT, MOJEIb, MOJICIINPOBAHHUE.

®usuka: Marepus, aToOM, JJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, DHEPreTUYECKHHA YpPOBEHb,
BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEUIECTBa, (M3NYECKUE BEJIWYUHBI, €IUHUIIBI U3MEpPEHUs,
CKOPOCTb, HEPIrus, Macca.

buonorus: kimerka, opraHm3M, OJKocHCTeMma, Ouocdepa, MeTadoJM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TeTepoTPOdHBIN TUIT TUTaHUSL, OpoxKeHHe, (POTOCUHTES, AbIXaHUE, OETIKHU, YTIIIEBObI, JKUPBI,
HYKJIEHHOBBIE KUCJIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

TexHosorus: nmuILeBble MPOIYKTHI, OCHOBHI PallMOHAIBHOIO MUTAHUS, MOIOLINE CPEJICTBA, MATEPHUATIBI
U3 HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMUYECKUN 351eMeHT. M30Tombl. CTpoeHue 3JIeKTPOHHBIX 000JI09eK
aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHHU U MOAYpOBHHU. AToMHBIe opOuTanu. Knaccudukarus
XHUMHUYECKHUX 3JEMEHTOB (S-, pP-, d-, f-onmemenTsl). Pacmnpenernenue 37IeKTPOHOB IO ATOMHBIM OpPOUTAIISM.
DONEeKTpOHHBIE KOH(PUTYpAallMK aTOMOB JJIEMEHTOB IIEPBOTO—YETBEPTOrO IMEPHOJIOB B OCHOBHOM H
BO30Y)XJIEHHOM COCTOSTHUH, DJICKTPOHHBIE KOH(MUTYPAIITH HOHOB. DJIEKTPOOTPHUIIATEIBHOCTb.

[Tepuonnueckuii 3axkoH u [lepronnueckas cucrema xumuueckux 3nemMeHToB .M. MenaeneeBa. CBsizb
MepUoINYECcKOro 3akoHa W Ileproanyeckoil CUCTEMbl XMMHYECKHX 3JIEMEHTOB C COBPEMEHHOW TeopueH
CTpPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XMMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HUMU
MPOCTBIX W CIIOXKHBIX BEIIECTB [0 TpyllaM M IepuoiaM. 3HauyeHHe nepuoaunyeckoro 3akona J[.M.
Menneneesa.

Xumudeckas cBs3b. Buasl XMMHUUYECKOM CBs3U: KOBaJICHTHAsA, HOHHASA, MeTaJutndeckas. MexaHu3MbI
00pa3oBaHUsl KOBAJICHTHOW CBSI3M: OOMEHHBIH M JIOHOPHO-aKIIENTOPHBIM. DHEpPruss W JUIMHA CBS3H.
[TonsspHOCTH, HAMPABIECHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpatHbie cBsi3u. BomopoaHas cBs3b.
MexMoneKyasipHble B3aUMOICHCTBHSL.

BanieHTHOCTh M BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBsi3b 3JEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
r€OMETPHUUECKUM CTPOEHHUEM (Ha MPUMEPE COSAMHEHUN IIEMEHTOB BTOPOTO MEPHOIA).

[IpencraBnenue 0 KOMIIJIEKCHBIX COEeTUHEHUSX. Cocrasn KOMIIJIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarTeib, IMTaHAbl. 3HaYeHHE KOMILUIEKCHBIX coeanHeHui. [ToHsTHe 0 KOOpaMHAIIMOHHOM
XUMHH.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISAPHOTO CTPOEHMs. THIBI KPUCTAIMYECKUX PEHIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[Tonsarue o nucnepcHbix cucteMax. Mcrunubie pactBopsl. [IpeacTaBienrie o KOJUTOUAHBIX pacTBOpax.
CriocoObl  BBIpa)KEHHUS KOHIIGHTpAIlMM PacTBOPOB: MaccoBas JOJs BEIIECTBA B PAcTBOpPE, MOJSpHAS
KOHIIeHTpauus. HacblleHHble 1 HEHACHIIIEHHBIE PaCTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukaius m HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. |pUBUAIBHBIC HA3BaHUS OTACIHHBIX
IIpeICTaBUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccupukanuss XUMHYECKMX peakuii B HEOPraHMYECKOM W OpPraHWYeCKOW XHUMHH. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHEHMS W TMPEBPALICHUS SHEPTHHU MPU XUMUUYECKUX PEAKIIMIX.
TennoBbie 3G HEKTH XUMUYECKUX peakiuid. TepMoxuMuieckue ypaBHEHUSI.

CKOpOCTh XMMHUYECKOH peakuuu, €€ 3aBHCUMOCTh OT PaszIHuYHBIX (hakTOpoB. l['OMOTreHHBIE U
rereporeHHsle peakuuu. Karanus u katanusaTopsl.

OOpatumbie W HeoOpaTUMBIE pEAKIMU. XHUMHUYECKOe paBHOBecHe. KoOHCTaHTa XHUMHUYECKOTO
paBHOBecHs. PaKTOPbI, BIUAIOLUIME HA MOJIOKEHUE XUMHUYECKOIO PaBHOBECHS: TEMIIEpATypa, JaBICHUE U
KOHIICHTPALIMH BEIECTB, Y4aCTBYIOIMX B peakuuu. [Ipunnun Jle [larense.

DnektponuTrdeckas nucconuanus. CuiabHbIe U ciadbie 35eKTpoauThl. Ctenens qucconmanuu. Cpena
BOJIHBIX PACTBOPOB: KHCIIOTHas, HEWTpanbHas, IenouHas. Bomoponnsiii mokaszatens (PH) pactBopa.
I'unponus coneit. Peakiium noHHOTrO 0OMeEHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okuciaeHus.. OKUCIUTENb U BOCCTAHOBUTENb.
[Ipouecchl OKHUCIEHMS M BOCCTAHOBJICHUSA. BakHEWIIME OKHUCIUTENM W BOCCTAHOBUTEIH. Meron
AIIEKTPOHHOTO GasiaHca. DJIEeKTPOJIU3 paCTBOPOB U PACIIIIAaBOB BEIIECTB.

DKCHEepPUMEHTAIBHBIE METOJIBI M3YYEHHUS! BEIIECTB W UX MPEBpAICHUMN: paslioKeHHE TEepPOKCUaa
BOJIOPO/Ia B IPUCYTCTBUU KaTaIU3aTopa, MOJAEIH KPUCTAJUIMYECKUX PEUIETOK, IPOBEAEHUE PEAKIIMA HOHHOTO
oOMeHa, ompefeNeHue Cpellbl PacTBOPOB C IMOMOLIBI0 HWHIUKATOPOB, W3yUYEHHUE BIUSHUS Pa3IMUHBIX
(hakTOpOB HA CKOPOCTh XUMUUYECKON PEAKITUU U TIOJIOKEHUE XUMHYIECKOTO PABHOBECHSI.

Heopranuueckasi xummus.

[Tomoxenne HemeramnoB B [lepuoanueckoil cucreme xumuueckux snemeHtoB [I.M. MenpaeneeBa u
OCOOEHHOCTH CTPOEHUS HUX aToMOB. PU3NYECKHE CBOMCTBA HEMETAJJIOB. AJIOTPONHS HEMETaioB (Ha
npuMepe Kuciopoa, cepol, pocdopa u yrieposa).

Bonopon. Ilonydyenue, puznyueckue 1 XMMUYECKHE CBOMCTBA: PEaKIMK C METAJUIAaMU U HEMETaJllIaMu,
BOCCTAHOBUTEIIbHBIE CBOMCTBA. I napuabl. TOMIMBHBIE AIIEMEHTBHI.

lanorensl. Haxoxzaenue B mpupoje, cnocoObl MoyydeHus, GU3NYecKue U XUMHUYECKHUE CBOMCTBA.
l"anoreHoBomopobl. BakHelmue KHCIOPOACOAEpKAIIMe COCAUHEHHS TajoreHoB. JlaGopaTopHble u
MIPOMBIIIIJIEHHBIE CLIOCOOBI MOJY4YeHUs ranoreHoB. [IpruMeHneHne rajJoreHoB U X COeAMHEHUH.

Kucnopona, o030H. JIabopaTopHble U MPOMBIIIIEHHBIE CIOCOOBI OTYYeHUs KUcIopoaa. PU3nyecKue u
XMUMHYECKHE CBOMCTBA U IPUMEHEHHUE KUCTIOPOia U 030Ha. OKCHUIBI U TEPOKCUIBI.

Cepa. Haxoxxnenue B mpupoje, crnocoObl mHoiydeHus, (U3NYECKUEe W XUMHUYECKHE CBOMCTBA.
CepoBogopoa, cyiabhunasl. Oxcun cepoi(1V), oxcua cepri(VI). CepHucras u cepHasi KUCIOTHI M UX COJIH.
Oco0EeHHOCTH CBOWCTB CepHOM KUCIOTHI. [IprMeHeHue cepol U e€ COeTMHEHHIMA.

A3zoT. Haxoxaenue B npupoe, criocoObl nojrydeHus, pusndeckue 1 XMMHYECKHUe CBOWCTBA. AMMHUAK,
HUTpubl. OKCHUIBl a30Ta. A30THCTas W a30THasg KHUCIOTHI U UX cojid. OCOOEHHOCTH CBOICTB a30THOM
kucnoThl. [Ipumenenue a3ora u ero coeAMHEHU. A30THBIE YI00peHusl.

®ochop. Haxoxnaenue B mpupoje, cnocoObl MOidydeHHs, (pu3nMueckue M XUMHUYECKHE CBOMCTBA.
@ochunet u dpochun. Okcunsl pochopa, dochopnas kucnora u e€ comu. [Ipumenenue docdopa u ero
coenuHeHuil. ocopHbie ynoOpeHus.

Yrnepon, HaxoxAeHWe B MOpupoje. AoTponHble Moaudukanuu. Dusnueckue M XUMHUUYECKUE
CBOWCTBAa MPOCTHIX BEIECTB, 00pa3oBaHHbIX yriepogoM. Oxcupn yriaepoma(ll), oxcun yrmepoma(lV),
yroybHass KUCIOTa U €€ coiu. AKTUBUPOBAHHBINA Yroib, aicopouus. DysiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCThIX BEIIEeCTB, 00Pa30BaHHBIX YIIIEPOIOM, U €0 COSIMHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, CnocoObl MonydeHus, GU3NYECKUE U XUMHUUYECKUE CBOMCTBA.
Oxcup kpemuus(1V), kxpemHueBas KUCloTa, CUIUKaThl. [IpuMeHeHne KpeMHus U ero coequHeHui. CTeko,
€ro MoJIy4eHHe, BUbI CTEKIIA.

[Tonoxenune MetamnoB B [leproauueckoit cucteMe XUMUYECKHX AJIeMEeHTOB. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI04Y€K aTOMOB MeTasuoB. O0mue Gundeckre cBocTBa MeTalIoB. [I[puMeHeHe MeTaioB
B ObITY U TexHuKe. CIIaBbl METAJUIOB.

DNEKTPOXUMHUYECKUN psl HampsbkeHud MertawioB. OOmme crnocoObl MOJNyYeHUsT METaslioB:
TUIPOMETAJUTYPIHsl, MUPOMETAJUTYPIHsl, dMeKTpoMeTautyprus. [lonartue o xopposuu MeTannoB. CrocoOsl
3allUTHl OT KOPPO3HUHU.



Oomas xapakrepuctuka MetauioB |A-rpynmer [leproguueckoil CHCTEMbI XUMHUYECKUX 3JIEMEHTOB.
Hatpwuii n xanwii: monyueHnue, GU3NYECKUE W XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEHIECTB U UX
COCIMHECHU.

O6mas xapakrepuctuka MetamuioB || A-rpynmsl [lepnoandyeckoit cHCTEMbl XMMUYECKHX 3JIEMEHTOB.
Marnuii 1 Kanpluuii: noyrydyenue, pu3nuecKkiue 1 XMMUIeCKUe CBOMNCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX
coequHeHui. JKECTKOCT BOABI U CIIOCOOBI €€ YCTpaHEeHHSI.

AnOMUHMI: NoTydYeHne, GU3NYECKUEe U XUMHUUECKUE CBOWCTBA, IPUMEHEHHUE MTPOCTOrO BELIECTBA U
€ro coeAuHeHU. AMQoTepHble CBOWCTBA OKCHJIAa M THUJPOKCHJA AaIIOMHUHHUS, THIPOKCOKOMILIEKCHI
ATFOMUHMUSL.

OOmias xapakTepucTka MeTauioB nobounsix noxarpynn (b-rpynm) Ilepuonudeckoil cucteMsl
XMUMHMUYECKUX DJIEMEHTOB.

dusnyeckrue 1 XMMUYECKUAE CBOWCTBA XpoMa U ero coepunHennil. Okeuabl 1 ruapokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomatsl u 1uxpomarsl, UX OKUCIUTEIbHbIE CBOMCTBA. [lonyueHne u npuMeHeHue
Xpoma.

@u3nyecKue M XMMHYECKHE CBOMCTBA MapraHiia M €ro coeAuHeHui. BaxHelmue coeauHeHHs
mapranna(ll), mapranma(lV), mapranna(VI) u mapranuna(VIl). Tlepmanranar xamausi, €ro OKHCIUTEIbHBIE
CBOWCTBA.

duznyeckue U XMMUYECKHE CBOWCTBA Xeje3a U ero coeAnHeHud. OKCUIbl, TUIPOKCUIBI U COJIU
xenesza(ll) u xeneza(lll). Tlonydyenre u mpuMeHeHHe KeJe3a U ero CIIaBOB.

®U3NYECKUE U XUMUYECKHE CBOMCTBA MeIU U €€ coennHeHui. [lomydyeHne u npuMeHeHne MeIu U €€
COEIMHEHU M.

[uuk: momyuenue, (U3HMYECKHE M XUMUUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBAa OKCHAA M
TUAPOKCUAA LIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHne IMHKa U €ro COeTMHEHU.

DKClepUMEHTAIbHBIE METO/Ibl W3YyYeHHUS BEIIeCTB M HX NpPEeBpalleHHil: H3yuyeHue o0paslioB
HEMETaJIOB, ropeHue cepsl, Gocdopa, xene3a, MarHus B KUCIOPOJIE, U3ydeHUe Kosulekuuu «MeTtamisl u
CIJIaBbI», B3aUMO/ICHCTBHE IIEJIOYHBIX U LEIOYHO3EMEIbHBIX METAIIJIOB C BOJIOH (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKeJe3a ¢ PacTBOPAMHM KHUCJIOT M IEJI04el, KaueCTBEHHBIE
peakuuu Ha HEOPraHWYECKHE AaHWOHBI, KAaTHOH BOJOPOAA W KAaTHOHBI METaJUIOB, B3aMMOJCHCTBHE
TUAPOKCUAOB AIIOMHMHHSA U IIMHKA C PaCTBOPAMHU KHUCIIOT M IIEJIOYEH, PEIICHUE SKCIIEPUMEHTANIBHBIX 33134
no temaMm «[ asorensl», «Cepa 1 e€ coeMHEHU», «A30T U HocHop U UX COeAUHEHUsD, «MeTallIbl IIaBHbIX
noArpymnmny, «MeTauibl TOOOYHBIX HOATPYIII».

XuMHus M KU3Hb.

Ponp xuMun B obecnieueHUM YCTOHYMBOIO pa3BUTHUS denoBedyecTBa. [IoHATHE O HaydyHBIX MeETOJax
MIO3HAHUS M METOJOJIOIMM Hay4dHOTO HCCleNoBaHMsA. HaydHble NPUHIMIBI OpPraHU3allid XUMHYECKOIO
Ipou3BOACTBA. [IpoMbllIeHHBIE CIIOCOOBI MOMYYEHUS] Ba)KHEHIINX BEIIECTB (Ha IpUMeEpe IPOM3BOJICTBA
aMMMaKa, CEpHOM KHCJIOThl, MeTaHoia). IIpombliuieHHbIE CHOCOOBI MONYyYEHHs METAUIOB M CILJIAaBOB.
XUMHUECKOE 3arpsA3HEHUE OKpYyXKalolled cpeasl M ero mnocieactBusa. Ponb xumMum B obecrieueHUH
SHEPreTUYEcKOil 0€30MacHOCTH.

XuMus U 310poBbe YenoBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuiia Mcnob30BaHus JIEKAPCTBEHHBIX
npenapaTtoB. Ponb XuMuM B pa3BUTUH MEIULIVHBIL.

XUMUS TULIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poib XumMuM B oOecrieyeHUH MUILEBOH
0€30MacHOCTH.

Kocmernueckue u napdromepHsie cpesncta. borroBas xumust. [IpaBuna 6e30macHOro UCHoab30BaHUs
npenapaTtoB ObITOBOM XUMHUH B TOBCEJHEBHOM XKU3HH.

XUMUS B CTPOUTEBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHalbl (LIEMEHT, OETOH).

Xumus B celnbcKoM Xo3siiicTBe. Opranndeckrue 1 MUHEpallbHble yI00peHusl.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTrepHuallbl, Kpackd, CTEKJIO, KepaMuKa. Marepuaabsl s
IeKTpoHUKU. HaHoTexHONOTHH.

Pacuérnrie 3amaun.

Pacuéthl: Macchl BemiecTBa MM 00bEMa Tra30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WU
00BEMY OJTHOTO M3 YJaCTBYIOIIMX B PEAKIUHU BEIIECTB, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) POIYKTOB
peaKknMu, €cid OJHO U3 BEIIeCTB MMEET NpUMecH, Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) IMPOIYKTa
peaxkuuu, eciy OJHO M3 BEIIECTB JaHO B BUJAE PacTBOpa C ONpPENETIEHHON MAacCOBOM 10JIel pacTBOPEHHOIO
BEIIECTBA, MAaCCOBOM JIOJIM U MOJISIPHOM KOHLEHTpPAlLlMU BELIECTBA B PAaCTBOPE, OJIM BBIXOJA IPOIYKTa
peakuy 0T TEOPETUYECKH BO3MOXKHOTO.



MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSI3eH MPH U3y4eHUHU OOIIei U HeopraHudeckoil xumuu B 11 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHNE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TMOHATHHA, TaK W TMOHSITHH,
MPUHATBIX B OTAEIBHBIX IIPEIMETAX €CTECTBEHHO-HAYUYHOT'O LIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIEC TIOHATHS: SABJICHUE, HAYYHBIH (DAaKT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAIIN3,
CHHTE3, KiacCUpHUKAIMi, TMEePUOJUYHOCTh, HAOIIOAEHUE, U3MEpPEeHHE, OKCIEPHUMEHT, MOJIEIb,
MOJIEJTUPOBaHUE.

®duznka: Marepusi, MUKPOMHP, MAKPOMHUp, aTOM, AJIEKTPOH, IPOTOH, HEHUTPOH, WOH, W30TOIIbI,
PaZvo0aKTUBHOCTb, MOJIEKYJIA, SHEPreTUUYECKUN YpOBEHb, BEILECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, UJICAJIbHBIN ra3, (u3nYecKue BEIUUMHBI, €AMHULIBI U3MEPEHUs, CKOPOCTb, SHEPT s, Macca.

buonorus: xieTka, opraHu3M, 3KocucTeMa, Omocdepa, MEeTadOIM3M, MAKpO- U MHKPOIJIEMEHTHI,
O€JKM, >KHUPBI, YIIEBOJbI, HYKICMHOBBIE KUCIOTHI, (PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U IOTOK
SHEPrUU B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, FOpHbIE OPO/IbI, OJIE3HBIE HCKOMAEMBbIE, TOTIIUBO, PECYPCHI.

TexHomorus:: XuMUYecKass MPOMBIIUIEHHOCTb, METAJUIYprusi, CTPOUTENIbHbIE  MaTepHalbl,
CEJIbCKOXO035HCTBEHHOE IPOM3BOCTBO, MUIIEBAsi MPOMBILIUIEHHOCTb, (hapMalleBTUUECKasi IPOMBIIIEHHOCTbD,
MIPOU3BOJICTBO KOCMETHYECKHUX IpPEnaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUaJOB, 3JIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IPOI'PAMMBI 110 XHUMHUM HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-/IEATEILHOCTHBIM TOJX0J0M B CTPYKTYpE JUYHOCTHBIX PE3yJbTATOB
OCBOCHHUS TMpeaMera «XUMHUS» HAa YPOBHE CpEIHEro OOIIero oO0pa3oBaHHS BBIJIEICHBI CIICIYIONTUE
COCTABJISIIOIIME: OCO3HAHHWE OOYYAIOUIMMUCS POCCUUCKOM Tpa)KAAHCKOM HWICHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO; HaJTMYMe MOTUBAIIUU K 00Y4E€HUIO; TOTOBHOCTD U
CIIOCOOHOCTh OOYYAIOIIUXCSI PYKOBOJICTBOBATHCS MPHUHIATHIMH B OOIIECTBE MpaBWIAMH W HOPMaMU
MOBEJICHUS;, HAJIMYUE MPABOCO3HAHUS, IKOJOTMYECKON KYIbTYpbI; CIOCOOHOCTh CTAaBUTh IIEJU U CTPOUTH
KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pEe3ylbTaThl OCBOCHHUS TMpeaMeTa «XUMHUS» OTpaxaroT CHOPMHUPOBAHHOCTH OIIBITA
MO3HABATEIbHON U MPAKTHYECKOHN JIEATEIBHOCTH 00y4JarolUXCcsl B MPOLIECCe peain3alui o0pa3oBaTeabHOM
NEeSITETHHOCTH.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUS TMpeaMeTa «XUMHS» OTPAKAIT CHOPMUPOBAHHOCTH OIBITA
MMO3HABATEIbHON U MPAKTHYECKOHN JIEATEIBHOCTH 00yJarolUXCsl B MIPOLIECCEe peain3alui 00pa3oBaTeabHOM
NESTETFHOCTH, B TOM YHUCJIE€ B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHUs OOYJaIOIMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OOSA3aHHOCTEH, YBOKEHUS K 3aKOHY U
MPaBOMOPSIZIKY;

MIPEACTABJICHUS O COIMATBHBIX HOPMaX U MPaBUiIaX MEXIMIHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOU JCATEIHHOCTH MPH CO3JaHUH YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 33124, BHIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUSs, JIOTUKY M apryMEHTbl JOPYTrux Mpu
aHaJIM3e pa3JIMYHbIX BUJOB YUeOHOM NESTEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEINIO OTEYECTBEHHON XUMUH;

YBaXEHHsI K TPOIECCY TBOPYECTBA B OOJACTHM TEOPUU U MPAKTUYECKOTO MPHIIOKEHUS XUMUH,
OCO3HAHUS TOTO, YTO JAaHHbIE HAYKH €CTh pe3yJbTaT JIUTENIbHBIX HaONIOEHUN, KPOMOTIUBBIX
9KCIIEPUMEHTAIIbHBIX IOUCKOB, IIOCTOSIHHOTO TPyZAa YYEHBIX U IPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B IMOJYYEHHM W TOCJIEAYIOIIEM aHanu3e HHQOpMaIUU O
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBSI3aHHbIE C XUMHUYECKHUMH SBICHUSMH, U NPUHUMATDH
OCO3HAHHBIE PEUICHUs, OPUECHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TFOTOBHOCTHU OLIEHUBATh CBOE MOBEJCHUE U MOCTYIIKA CBOMX TOBAPHUILEH C MO3UIUI HPAaBCTBEHHBIX U
MPABOBBIX HOPM U C YY4ETOM OCO3HAHMS MOCIEACTBUI NOCTYIIKOB;

4) popMupOBaHUs KYJIbTYPbI 310POBbS:

MMOHUMAaHM LIEHHOCTEN 37J0pOoBOro U Oe3omacHoro odpasza >KM3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofeHns mpaBmil 0e30MmacHOro oOpalleHusi ¢ BellecTBaMU B OBITY, MOBCEIHEBHOU XU3HU, B
TPYAOBOM AESATEIBHOCTH;

MOHUMAaHM EHHOCTU MPaBWJI HHIWBHUIYATbHOTO M KOJUIEKTUBHOTO OE€30MacHOTO TMOBEICHHS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBHI U HEMPHUATHS BPEIHBIX MPUBHIYEK (YIIOTPEOICHUS allKOTOJsl, HAPKOTHKOB,
KypeHHUs);

5) Tpy10BOr0 BOCIIUTAHHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON NEATEILHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEIbHOCTH;

YCTAHOBKM HA aKTHBHOE€ y4acTHE B PELICHUM MPAKTUUYECKUX 3a/1au COIIMAIbHOM HAINpaBJIE€HHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY HM3y4eHHUIO Mpodeccuil pa3IuyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;



YBa)KEHHUS K TPYY, JIIOAAM TPyJa U pe3yibTaTaM TPYA0BOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIBHOW TpaeKTOpuH oOpa3oBaHus, Oymymiei
npodeccu W peanu3alid COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCcOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00I1IecTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTUYECKHU I[eTIECO00Pa3HOTO OTHOIICHHUS K MPUPOJE KaK MCTOYHHUKY CYLIECTBOBAHUS KU3HU HA
3emire;

MOHUMAaHUS TI00aJTHHOTO XapaKTepa SKOJIOTHUECKUX TMPOOIeM, BIUSHIS SKOHOMHUYECKUX MTPOLIECCOB
Ha COCTOSIHUE MTPUPOJIHON M COLIMAIIBHOMN CPEbL;

OCO3HAaHHMS HEOOXOAMMOCTH HWCHOJB30BAHUS JOCTIDKEHHH XHUMHH Ui PEIICHHs BOIPOCOB
PalOHAaIBLHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENPUATHS ICHUCTBUM, NMPUHOCALIMX BpE] OKPYKAIOIIEH IPUPOLHON cpene, YMEHHs
MIPOrHO3UPOBATh HEOJArONpPHUATHBIE HSKOJOTMUYECKHE IMOCJIEACTBUS MpPEeNNpUHUMAEMbIX JeUCTBUM U
MpeoTBpaIliaTh UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMUYECKOTO MBIIIJICHHS, SKOJOTHYECKONH KYIbTYpPbI, OIBITA JAESITEIbHOCTH
9KOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCS UMHU B [M03HABATEIbHON, KOMMYHUKATUBHOM
U COLIMATIbHOW MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MTPOTUBOCTOSATH HUAE0JIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M OOIECTBEHHOM
MPaKTHUKU;

MOHUMAaHMs CHeU(PUKNA XUMHUHM KaK HayKH, OCO3HaHUS €€ posin B (OPMUPOBAHUU PALMOHATIEHOTO
HAayYyHOTO MBILIUICHUS, CO3JaHUM LIEJIOCTHOTO MpPEACTaBICHUS 00 OKPY)KalolleM MHpEe Kak O €IWHCTBE
MPUPOABI U YEJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIeHUH MpoOJieM COXpaHEHUs
MIPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAUMMOCTH XMMHUU JJIsS COBPEMEHHOM UMBUIM3alUU: B €€
T'YMaHUCTHUYECKOW HAMpPaBJICHHOCTH M BAYKHOW POJIM B CO3JaHWW HOBOUM 0a3bl MaTepUAIBHOU KYJIbTYpHI, B
pelieHny TI00adbHBIX MPOOJIEM YCTOWYHMBOIO DPAa3BUTHUSL UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOH,
MUIIEBOM M SKOJIOTUYECKOM O€301MacHOCTH, B Pa3BUTHU METUIIMHBI, 00€CTIeYeHNH YCIOBUH YCIEUTHOTO TPpyAa
1 DKOJIOTUYECKU KOMGBOPTHOM KUZHU KaXI0TO UiieHa 00I1IecTBa;

€CTECTBEHHO-HAyYHON TI'PaMOTHOCTH: IMOHUMAHHUS CYIHOCTU METOJIOB NMO3HAHHUS, UCIOJIb3yEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJb30BaTh IOJIydaeMble 3HAHUA JJIS aHalu3a U OOBACHEHHSA
SBJIICHUN OKpPYKAIOIIEr0 MHpa U MPOUCXOASIIMX B HEM H3MEHEHHH, yMeHHs JeiaTb OOOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOUIMXCSA JAHHBIX C LEJNbI0 MOMYyYEHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMHUYECKHWE 3HAHUSA Ui pelleHdus MpodiemM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON NEATEIBHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUH M0 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSAM TPyZa B pa3inuHbIX chepax mpodhecCHOHATbHOM AesITENbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbHI

MeranpeaqMeTHbIe pe3yJabTaThl OCBOCHHS NPOTPaMMBbI 10 XMMHU Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs BKIIFOYAIOT:

3HaYMMble  JII  (OPMHUPOBAHMS  MHUPOBO33PCHUS  OOYUAIOMIMXCS  MEKIUCIHMILTHHAPHBIE
(MeXnpeaMeTHbIe) OOIeHAYYHbIC TOHATHS, OTPAKAIOIIME IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa H
cnienu(UKy METOJIOB TIO3HAHUS, HMCIIOJb3YeMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEUIECTBO, SHEPIHS,
SIBIICHHE, TPOIECC, CHUCTeMa, HAy4YHbIH (DAKT, TPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIoBaHue, HAOJIF0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE yucOHbIC JeHCTBUs (TIO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecrnieunBaromue (GopMupoBaHue (GYHKIIMOHATBHONH TPAMOTHOCTH W COIMAJIBHONH  KOMIICTCHIIHH
oOyuaronuxcs;

CMOCOOHOCTh OOYYAIOIIMXCS UCIIOJIB30BaTh OCBOCHHBIE MEXKIUCIMILTHHAPHBIC, MUPOBO33PEHUYCCKHE
3HAHUS M YHUBEPCAJIbHbBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOW U COIIMATIBLHOMN MPAKTHKE.



MetanpeqMeTHBIE  pe3YNbTaThl  OTPAXKAIOT  OBIAJACHUE  YHUBEPCAIBHBIMH  Y4eOHBIMH
[103HABATENIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYJISITUBHBIMU JEHCTBUSMMU.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITEIBHO (POPMYITHPOBATH M AKTYAIM3UPOBATH IPOOJIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

OTNpeNeNATh EeNN JEATEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU HX JOCTHXKEHHUS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU LEJISIMU;

WCIIOJIb30BaTh MIPU OCBOCHUM 3HAHMM MPHUEMBI JIOTHUYECKOTO MBIIUICHUS: BBIJCIATh XapaKTepPHbIE
MPU3HAKK TOHSATUWA W YCTAaHABIMBATH MX B3aUMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS IS
00BSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(UKALIUY BEIIECTB U XUMUYCCKHUX PEaKIIN;

YCTaHaBIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3YUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYKJICHUsS (MHIAYKTUBHBIC, ICAYKTHBHBIC, II0 aHAJOTWH), BBISBISATH
3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUAX, (JOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUEHNS;

MPUMEHATHh B TMPOIECCE MO3HAHUS MCIOJb3yeMble B XUMHH CHUMBOJUYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBhIBATh MOJIETBHBIE TPEACTABICHUS] — XWMHUUYECKHH 3HAK (CUMBOJ) DJEMEHTa, XHUMUYECKas
dbopmyra, ypaBHEHHE XUMUUYECKOW PEAKIMU — TMPH PEHICHUH YU4€OHBIX MO3HABATEIBbHBIX W MPAKTHUYECKUX
3a/1a4, MPUMEHSITh Ha3BaHHBIE MOJCIbHBIC TPEACTABICHUS I BBISBICHUS XapaKTEPHBIX TPU3HAKOB
M3y4aeMBbIX BEIIECTB M XUMHUUECKHX PEAKIIHA.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOTO IMO3HAHMS BEIICCTB U XUMHUECKUX PEaKIINA;

dhopmMyIUpOBaTh LETH U 3a7a4d HMCCIEIOBAHUS, WCIIOJIH30BAaTh TMOCTABJICHHBIE U CAMOCTOSTEIHHO
chopMyIMpOBaHHBIE BOTIPOCHI B KQU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JUTsl (HOPMHUPOBAHMSI THITOTE3bI
10 TIPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYXKICHU;

BJIQJIETh HaBBIKAMHU CaMOCTOSTEIIHFHOTO TUIAHUPOBAHMS U TTPOBEACHUS YUCHUUECKHX SKCIIEPHUMEHTOB,
COBEPIIICHCTBOBAaTh YMEHHUsSl HAOIIOJaTh 3a XOJOM IIPOIECCa, CAaMOCTOSTEIBLHO TPOTHO3WPOBATH €ro
pesynbTaT, (opMynHpoBaTh OOOOIICHWS W BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yIhTaTOB
HCCIe0BaHUs, COCTABIISITE 00OCHOBAHHBIM OTYET O TIPOJICITAHHOM paboTe;

MpUOOpEeTaTh OMBIT YYCHUYECKOW HCCIEIOBATEIbCKONM M TMPOCKTHOW ACSITEIBHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pEIICHUS NPAKTUYSCKUX 3ajad,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB TIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHGPOpMaUK (HAyIHO-TIOMYJISIpHAs JIUTepaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBbIC IMOCOOMs, pecypchl MHTepHETa), aHaIM3HpoBaTh HHQPOPMAIHIO
pasNIMyYHBIX BHAOB © (GOpM TPEACTABICHUS, KPUTUYECKH OIEHUBaTh €€ JOCTOBEPHOCTh |
HETIPOTHUBOPEUYHNBOCTH;

(dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIe METOJBI MPH MOUCKE U 0TOOpe MH(pOpPMAIHH,
HE0OXO0IUMOM I BBHIIOJHEHUS Y4eOHBIX 3a]1a4 ONPEIeIEHHOTO THIIA,

MPHOOPETaTh OMBIT UCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI U Pa3IUYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (hOpMYy IMpeacTaBiaeHUs HHbopMauu (cxembl, rpaduki,
JrarpamMmbl, TaOJIUIbl, PUCYHKH U JPYTHUE);

WCIOJIb30BaTh HAy4YHBIA S3BIK B KAa4e€CTBE CPEACTBA MpH paboTe C XUMUYECKOW HH(OpMalue:
MPUMEHSTHh MEXIPEAMETHBIE ((PU3nUYecKre U MaTeMaTUYeCKUe) 3HAKH U CUMBOJIBI, OPMYIIbI, a0OpeBUATYPHI,
HOMEHKIIATypY;

WCIIOJIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

3a1aBaThb BOIIPOCHI IO CYIICCTBY 06CY)KIL8.CMOI71 TEMBI B XO0I€ Auajiora W/ VTR AUCKYCCHUH, BBICKA3bIBATH
niacu, (I)OpMyJ'IHpOBaTB CBOU NPCIIOKCHUSA OTHOCUTCIIbHO BBITIOJIHCHUS HpCHHO)KCHHOﬁ 3aaa4u,

BBICTYIIATb C Hpe3eHTaLIHeI>i PE3yJIbTAaTOB MMO3HaBaTeNIbLHOMI ACATCIIBHOCTHU,  IMOJIYUCHHBIX
CaMOCTOATCIIbHO HJIM COBMCECTHO CO CBCPCTHUKAMHU TIpU BbIIIOJIHCHUHW XUMHUUYCCKOI'O OSKCIICPUMCHTA,



MPAKTUYECKON pabOThI IO MCCIEAOBAHNIO CBOMCTB M3y4aeMbIX BEIIECTB, Pealu3allui Y9eOHOTO MPOEKTa, U
(dhopMyIUpOBaTh BBIBOJBI MO Pe3yIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM COTJIACOBAHMS TMO3UIUHN B
X0JIe 00CYX/IeHUs 1 0OMeHa MHEHHSIMH.

PerJIﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnme JeHCTBHUA:

CaMOCTOSTENIBHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO I03HABATEIbHYIO IEATEIbHOCTD, OIPEAess e€
e ¥ 33/1a4d, KOHTPOJIMPOBATh W MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MPEAIaraeMblil ajJrOpuTM
NEUCTBUIM IPU BBIIIOJIHEHUM YYEOHBIX M HCCIENOBATENbCKUX 3a/ay, BblOMpaTh Haubosiee 3(pQPEeKTHBHBIN
croco0 MX peHIeHus ¢ y4ETOM MOTyYeHHs] HOBBIX 3HAHUHN O BEIIECTBAX M XMMHUYECKHX PEaKIsX;

OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBC CaMOaHa/IM3a 1 CAMOOLCHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOrPaMMbl IO XUMHUU Ha YIrIIyOJIEHHOM ypOBHE Ha yYpOBHE
cpenHero ofmiero oOpa3oBaHUsS BKIIOYAIOT cHerM@uueckue A ydeOHOro mpeamera «XUMHsD HaydHbIE
3HAHUS, YMEHUS M CHOCOObI IEHCTBUM MO OCBOEHHIO, MHTEPIIPETALMU U NPE0Opa30BaHUIO 3HAHUM, BUJbI
ACATCIIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHUA U IPUMCHCHUIO 3HAaHUH B PA3INYHBIX y‘-I€6HBIX cuTyanusx, a
TAKXXC B PCAJIBHBIX KU3HCHHBIX CHTyallUAX, CBA3AHHBIX C xumuen. B nmporpamMme 1o XuMHHU IMPEAMCTHBIC
PE3YIbTAThI HIPECACTABJICHBI 110 I'OJaM U3YUCHUS.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnndeckas XUMHUsD» OTPaAXKAIOT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUN: O MECT€ W 3HAYCHWH OPraHWYeCKOW XHMHU B CHCTEME
€CTECTBEHHBIX HAyK U €€ poJii B 00ECeueHUH YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PEIICHUN MPoOiieM
9KOJIOTMYECKOM, SHEPreTH4YecKOW M MUIIEBOM 0e30MacHOCTH, B Pa3BUTUM MEIWIUHBI, CO3/IaHUU HOBBIX
MaTepHuagoB, HOBBIX HCTOYHHKOB SHEPrHH, B O0OECIEYEHHHM pAlHUOHAIBHOTO MPHUPOJIONOIb30BaHUS, B
(GhopMHUpPOBaHUHM MUPOBO33PEHUS U OOIIECH KyJIbTYphl YEJOBEKa, a TaKXKe HKOJIOTHYECKH O0OOCHOBAHHOIO
OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO U MPUPOJIHOI cperie;

BIIQJICHUE CHCTEMON XHMHYECKUX 3HaHHM, KOTOpas BKJIOYAeT: OCHOBOIOJATaloIlUe TMOHATHS —
XAMHUUYECKHUI JIEMEHT, aTOM, PO U 3JICKTPOHHAst 000JI0YKa atoMa, S-, P-, d-aTOMHbIE OpOUTAITH, OCHOBHOE
U BO3OYKIEHHOE COCTOSIHUS aToMa, TMOpHUIM3alus aTOMHBIX OpOHUTasiel, MOH, MOJIEKYNa, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XUMUYecKas CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIH
00BEM, yriaepoaHblii ckener, GyHKIHOHAIbHAs Ipymmna, paaukal, CTPYKTypHble (Gopmyibl (pa3BEPHYTHIE,
COKpaIEHHbIE, CKEIETHBIE), U30MEpHsI CTPYKTYpHAsl U MPOCTPAHCTBEHHAs (FreoMeTpUUecKasi, ONTHYecKas),
M30Mepbl, TOMOJIOTUYECKUI Psill, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA- U a30TCOJIEPKAIUE OPraHuYeCKHe
COEJIMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COSUHEHHUSI; TEOPUH, 3aKOHBI
(nepuonuueckuit 3axon JI. 1. MenneneeBa, Teopusi cTpoeHusi opranudeckux pemects A. M. byrneposa,
3aKOH COXpPaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHHs] U MPEBPALICHUS SHEPrUM IPU XUMHUYECKHX
peaxiusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHNUS, JISKAIIUE B OCHOBE
MOHUMAHHUS TPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKHX SIBIICHUH; MPEACTaBICHUS O MeXaHHU3Max
XUMHUYECKUX pEeaKlMid, TEePMOJMHAMHYECKUX M KHUHETHYECKHX 3aKOHOMEPHOCTSAX WX TNPOTEKaHHS, O
B3aMMHOM BIIMSIHUM aTOMOB U TPYNI aTOMOB B MOJIEKYNaX (MHAYKTUBHBIH U ME30MEpPHBIN 3PQeKTsl,
opuentanTsl | u Il pona); dbakronornueckue cBeneHUs O CBOMCTBAX, COCTaBe, MOMYYCHUH U O€30MacHOM
WCIOJIb30BAHNN BRKHEHIIMX OPraHMYEeCKUX BEHIECTB B OBITY U MPAKTUYECKON HEATEIHHOCTH 4YeIOBEKa,
oOIIMX HAy4YHBIX TMPUHIUINAX XUMHUYECKOTO TMPOM3BOJCTBA (Ha MpUMEpe MPOU3BOJCTBA METAaHOJA,
nepepaboTku HehTH);

chOpPMUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE NPU3HAKH MOHSATHHA, yCTaHaBIMBATh HUX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS IPU OMUCAHUM COCTaBa, CTPOEHUS U CBOMCTB
OpPraHUYECKUX COETUHECHUI;

c(hOpMUPOBAHHOCTH YMEHUI:

WCIIOJb30BATh XUMHUYECKYID CHMBOJIUKY JUISI COCTABICHHMS MOJIEKYISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;



COCTaBJISITh YPAaBHEHMsI XMMMUYECKUX pEaKIUl W packpblBaTb HUX CYIIHOCTb: OKHCIUTEJIBHO-
BOCCTAHOBHTEJIBHBIX PEAKLIUH MOCPEICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OajlaHca 3THX PEaKUui, peakiuii
MOHHOTO 0OOMEHa IyTEM COCTAaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;

M3rOTAaBJIMBATh MOJEJIN MOJIEKYJ OPraHUYECKUX BELIECTB I WIIKOCTPALUU UX XUMHYECKOIO U
IIPOCTPAHCTBEHHOTO CTPOCHUS];

c(OPMHUPOBAHHOCTh YMEHHIA: YCTAHABIMBATh MPUHAIICKHOCTh U3yYCHHBIX OPTaHUYECKUX BEIIECTB
[0 WX COCTaBy M CTPOCHHIO K OIpPENeNIEHHOMY KIJIACCY/TpYIIEe COCAMHEHUWH, TaBaTb WM Ha3BaHHS IIO
cucremarnueckoir HomeHknarype (IUPAC) u mnpuBomuTh TpHUBHANbHBIE Ha3BaHUS [UIA OTACIHHBIX
MPEJCTaBUTENICH OPraHMYECKHX BEUIECTB (ITHIIEH, AlleTHIICH, TOJYOJ, TJUIEPUH, STUIICHTIIMKOIb, (EHO,
(bopmanbaerua, aneTaibIerul, aleToH, MypaBbUHAas KUCIIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAS,
MAIBMUTHHOBAS KUCJIOTHI, TIMLWH, aJJaHUH, MaJIbT03a, PPyKTO3a, aHWINH, JTUBHHUJ, U30TIPEH, XJIOPOTPEH,
CTUPOJI U APYTHE);

c(OpPMHUPOBAHHOCTh YMEHMSI ONPEIENATh BUJ XUMHUYECKOW CBSI3M B OPraHWYECKUX COETUHEHMSIX
(KoBajyieHTHasl U MOHHAS CBS3b, G- U M-CBSA3b, BOJOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUS IPUMEHSTDH MOJIOKEHUSI TEOPUH CTPOSHHS OpraHUYECKUX BemecTB A. M.
BbytnepoBa 115 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOCHMUS;

cOpMUPOBAHHOCTh YMEHMH XapaKTe€pH30BaThb COCTaB, CTpPOEHHE, (DU3UUYECKHE U XUMHUYECKHE
CBOMCTBA TUIMYHBIX NPEACTABUTEIIEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: aIKaHOB, [IUKJIOAIKAHOB,
QJIIKEHOB, aJIKaJUEHOB, QJKHHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CHHPTOB, albJErHI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX M CIO0XHBIX 3(PUPOB, KUPOB, HUTPOCOECAUHEHUA U aMHHOB, aMUHOKHUCIIOT,
0€NKOB, YIieBOJAOB (MOHO-, M- U TMOJHCAXapUJOB), WUTFOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXy HUMU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C UCIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

cOpPMUPOBAHHOCTh YMEHHMsI MOATBEPXKIATh Ha KOHKPETHBIX INPUMEpPAX XapaKTep 3aBHUCHUMOCTH
peaKMOHHON CIIOCOOHOCTH OPraHUYECKUX COETUHEHUI OT KpaTHOCTU M TUIIA KOBAJEHTHOMN CBS3U (0- U T-
CBSI31), B3aMMHOTO BIIMSIHUAS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb MCTOYHUKU YIIEBOJOPOJHOIO ChIpbs (HE(DTH,
MIPUPOJIHBIN T'a3, YTOJib), CIOCOOBI €ro nepepaboTKH M MPAKTHIECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

C(OPMHPOBAHHOCTb BJIAJCHUA CHUCTEMOW 3HAaHMH O €CTECTBEHHO-HAy4HbIX METOAAX MO3HAHMS —
HaOJII0IEHUH, U3MEPEHNH, MOAEIMPOBAHUY, SKCIIEPUMEHTE (PEaTbHOM U MBICIIEHHOM) U YMEHMSI IPUMEHSATh
9TH 3HAHUS;

Cc(OPMHUPOBAHHOCTb YMEHUS IPUMEHATh OCHOBHBIE OIIEPALIUH MBICIIUTEIILHON IESTEIbHOCTH — AHAJIN3
U CUHTE3, CpaBHEHME, 0000IIEeHNe, CUCTEMAaTU3alUIO0, BbISBICHUE PUUYMHHO-CIIEICTBEHHBIX CBs3eH — Ui
M3y4YeHHs CBOMCTB BELIECTB U XUMHUECKUX PEAKLIUM;

C(OPMHPOBAHHOCTh YMEHMM: BBISIBIATh B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C TOHATUSAMH U
IIPEJCTABICHUAMHU IPYTrUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JIIsl 00J1€€ 0CO3HAHHOTO IOHUMAaHUS CYLIHOCTH
MaTepUaIbHOTO €JMHCTBA MUPA, UCII0JIb30BAaTh CUCTEMHbIE 3HAHHSI 110 OPraHUYECKON XUMUU 17151 OObSICHEHUS
Y IIPOTHO3MPOBAHUS SIBJIICHUI, UMEIOIUX €CTECTBEHHO-HAYUHYIO IIPUPO.LY;

C(OPMHUPOBAHHOCTh YMEHMH: MPOBOAUTH PAcUEThl MO XUMHYECKMM (opMyraaM M ypaBHEHUSM
XMMUYECKUX pEeaKUMi C HCHOJIb30BaHHEM (U3MYECKHX BEIMYMH (Macca, 00bEM Tra3oB, KOJUYECTBO
BEIIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: pacyé€Tbl IO HAXOXKJCHHIO
XUMUYECKON (OpMyJIbl BELIECTBA MO HU3BECTHBIM MACCOBBIM JIOJSM XUMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CrOpaHusl, INIOTHOCTH I'a3000pa3HbIX BEIIECTB;

C(OPMHPOBAHHOCTh YMEHHMH: NPOTHO3MPOBATH, AHAJIM3UPOBATh U OLIEHUBATh C MO3ULUH
HKOJIOTUYECKON O0€30MacHOCTH MOCHEACTBUS OBITOBOM M TNPOU3BOJICTBEHHOM JEATENILHOCTH YeJIOBEKa,
CBSI3aHHOW C MepepadOTKOM BeLIeCTB, MCIOJB30BaTh MOJYYEHHbIE 3HAHUS JUIS HPUHSATHS T'PAaMOTHBIX
peleHui mpo6aeM B CUTyallUsX, CBI3aHHBIX C XUMUEH;

Cc(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSITEIBHO IUIAHUPOBATH U IPOBOIUTH XUMHUECKUI SIKCIIEPUMEHT
(momyyeHHe M H3yuyeHHE CBOMCTB OPraHMYECKMX BEIIECTB, KAaUYEeCTBEHHbIC PpEaKIUH YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB U KUCJIOPOACOACPKAIIUX OPraHUUYECKHUX BEILIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX 33124
[0 PACHO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJICHHEM IMpaBHJ O€30MacHOro oOpalieHus ¢
BElIeCTBaMU M Ja0OpaTOpHbIM 000pyIOBaHHEM, (OPMYTUPOBATH LI€JIb HCCIEIOBAHUS, IMPEJCTABIATH B
pa3nuyHOi (opMe pe3yNbTaThl FKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHIA:



COOJIIOIaTh TMPaBUIIA HKOJIOTHYECKH ENIeCO00pa3HOro MOBEICHHS B OBITY M TPYJOBOH AEATEIbHOCTH
B LIEJAX COXPAHEHUs CBOETO 3J0pPOBbs, OKPYXKAIOLIEH IPUPOAHON CpElbl U JNOCTUXKEHUS €€ yCTOWYUBOIO
pa3BuUTHS;

OCO3HABaTh OIIACHOCTh TOKCHUYECKOIO JEHCTBHS HA )KMBBIE OPraHU3MBbI OIIPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMblIci nokaszaresns [IJIK;

aHAJIM3UPOBATh 11EJIECO00PA3HOCTh NMPUMEHEHHS] OPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOYKH 3PCHHS COOTHOIIICHHS PUCK-TIONb3a;

c(hOPMHUPOBAHHOCTh YMECHHIA: OCYIICCTBIIATH [IEJICHAIIPABICHHBIN MOUCK XUMHUY eCKOH MH(POPMAITUH B
pa3IMyYHbIX HCTOYHMKAX (HaydyHas W y4yeOHO-Hay4yHas JUTEparypa, CpeAcTBa MaccoBo HHdopMaiuu,
WHuTepHer u apyrue), KpUTHUECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HH(pOpMaluio, nepepadarbiBaTh €€ U
WCII0JIb30BaTh B COOTBETCTBUU C IMOCTABJICHHON YIeOHOU 3a/1a4cid.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHMSI Kypca «O011as 1 HeopraHu4eckasi XUMUs» 0TPaXKaroT:

c(OpPMUPOBAHHOCTh IMPEACTABICHUI: O MaTepUaJbHOM €IAMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MT03HABAEMOCTH SIBJICHUN MPUPOJIbI, O MECTE U 3HAYEHUHU XMMHUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poJH B
00€ecTeueHU yCTOWYMBOTO Pa3BUTHA, B PEIICHUH MPOOJIEM IKOJOTUUECKOU, SHEPTeTHUYECKON U MHILEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/JaHUM HOBBIX MaTepHalioB, HOBBIX HCTOYHUKOB 3HEPruH, B
o0ecreyeHny paloHaIbHOTO MIPUPOIOTIOIL30BaHus, B (POPMUPOBAHUN MUPOBO33PEHUS U 001EH KyIbTYphI
YeJI0BEKa, a TAKXKE IKOJIOTMYECK 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37J0POBBIO M PUPOIHOMN CPEIE;

BJIQJICHUE CHCTEMON XHMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJAralollue MOHATHS —
XAMHUUYECKHI 3JIEMEHT, aTOM, spO aToMa, W30TOIbI, JJIEKTPOHHAs 000J0YKa aroma, S-, P-, O-aTOMHbIC
opOuTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSHHMS aToMa, TMOpHAM3alMs aTOMHBIX OpOuTalied, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHUIIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYecKas CBsI3b (KOBaJICHTHAs,
WOHHAs, MeTaJUIMuecKas, BOJOpOJHAs), KpUCTAJUIMUECKas peniérka, XUMHYecKas peaklus, pacTBOp,
ANEKTPOJIUTHI, HEJIEKTPOJIMTHI, AIEKTPOIUTHYECKAsT AMCCOLMALMS, CTENEHb AMCCOLMALNM, BOJIOPOIAHBIN
M0Ka3aTesb, OKUCIUTENb, BOCCTAHOBUTEIb, TEINIOBON 3((EKT XUMHUECKON peaKkIMH, CKOPOCTh XUMUYECKOM
peakiuu, XUMHYECKOe paBHOBECHE; TEOPUU U 3aKOHBI (T€OpUs DIEKTPOJUTHUECKON UCCOLMAIUHY,
nepuoauueckuid 3akoH J[.M. MenpgeneeBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB, 3aKOH COXPaHEHUS U
MPEBPAIICHUSI JHEPrUM NPU XUMUYECKHX PpEaKIUAX, 3aKOH IOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
NEUCTBYIOUIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S$3bIK XUMHUHU, MHPOBO33PEHUECKHUE 3HAHUS,
JIeXKalMe B OCHOBE IMOHMMAaHMS NPUYMHHOCTM U CHCTEMHOCTH XUMHUYECKHUX SIBICHHI; COBPEMEHHBIE
MPEACTABJICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYISIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHU3MaX XMMHUYECKUX pPEaKUUW, TEPMOJMHAMHYECKMX W  KHHETHYECKHUX
3aKOHOMEPHOCTAX HMX NPOTEKaHWs, 0 XMMHYECKOM pPAaBHOBECHM, PACTBOPAX MU AUCHEPCHBIX CHCTEMAX;
(bakToNIOrMuecKrue CBeICHUsI O CBOMCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJb30BaHUN BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOW NEATEIILHOCTH YeJIOBEKa, OOUIMX HAYyYHBIX MPUHIUIAX
XUMHUYECKOTO MMPOU3BOJICTBA;

cOpPMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpHbIE IMPU3HAKH MOHSATHH, yCTaHABIMBATh HX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU OMUCAHUM HEOPTraHUYECKUX BEIIECTB U UX
MpEBpaILCHU;

c(OpPMUPOBAHHOCTh YMEHHUSI HCIIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY JI COCTaBJieHHS (GOpMys
BEIIECTB M YPAaBHEHUN XUMHUUYECKUX peakiuii, cucrematnueckyto HomeHknarypy (IUPAC) u tpusBmansHbie
Ha3BaHMs OTAEIbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHUS ONPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS! XUMUYECKHUX JIEMEHTOB
B COCIMHEHMAX, BHUJ XMMHUYECKOM CBs3M (KOBAJCHTHAs, MOHHAs, METaJJIMYecKasi, BOJIOPOJHAs), THII
KPUCTAJITIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

Cc(OPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BUJa XUMUYECKOH CBS3U
U TUNA KPUCTAIMYECKON pemeéTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH MEXaHU3MbI O00pa30BaHUS
KOBAJIEHTHOH CBS3H;

c(OPMHUPOBAHHOCTh YMEHHUH: KiacCU(PUIUPOBATh: HEOPraHMYECKHE BEIIECTBA IO HMX COCTaBy,
XMMUYECKHUE PeakIMy MO Pa3IMYHbIM IpPU3HAKaM (YMCIY U COCTaBYy pEarupyrolluX BEIIEeCTB, TEINIOBOMY
3peKTy peaklnuu, U3MEHEHUIO CTETIEHEH OKUCIIEHHsI 2JI€MEHTOB, OOpPaTUMOCTH, YJacTUIO KaTalu3aTopa U
Jpyrue); cCaMOCTOSITEIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPHM JUIS KJIACCH(PUKALUN U3y4aeMbIX BEUIECTB U
XMUMHMUYECKUX PEaKLINN;



chOpPMHUPOBAHHOCTh YMEHHS PaCKpBIBaTh CMBICH Mepuoaundeckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIBHYIO H IPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BATh JIEKTPOHHOE CTPOCHUE ATOMOB U HOHOB XUMUYECKUX
3JIEMEHTOB IEPBOro—4eTBEPTOro mnepuogoB Ilepuonnueckoit cucremsl .M. MenaeneeBa, HCHOJb3ys
NOHATHS <«OHEPreTHYCCKUE YPOBHHY», «IHEPreTHYECKUE IOAYPOBHU», «S-, P-, 0-aTOMHBIC OpOUTAIM»,
«OCHOBHOE€ U BO30YXIEHHOE YHEPTETUUECKUE COCTOSHHS aTOMay; OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHS
CBOMCTB XMMHUYECKUX NIEMEHTOB M UX COCIUHEHUH 1O nepuoaaM u rpynmnam [lepuoaudeckoit cucremsr /.
W. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS HX 3JIEKTPOHHBIX
000JI04€EK;

c(OpPMHPOBAHHOCTh YMEHUI: XapaKTepH30BaTh (OMUCHIBATH) OOIINE XUMHUECKIE CBOMCTBA BEIIECTB
pa3IMyYHbIX KJIAcCOB, MOJATBEP)KIATh CYILECTBOBAHUWE TI'E€HETHUYECKOW CBS3M MEXKJIY HEOPraHM4eCKUMHU
BELIECTBAMU C ITIOMOIIBIO YPABHEHUIH COOTBETCTBYIOLUIUX XUMHUECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYHIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil
MIOCPEJICTBOM COCTABJICHUS JJIEKTPOHHOIO OajiaHca ATHX pPEaKIHil; peakluuid HOHHOrO OOMEHa MyTéM
COCTaBJIEHUSI HUX TOJHBIX M COKpAII€HHBIX WOHHBIX YPAaBHEHMH; peakuuid TUApOJIN3a; peakuuit
KOMILJIEKCO00pa3oBaHus (Ha MpuMepe I'IPOKCOKOMITIIEKCOB IIMHKA U aJTIOMUHUSA);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTU MPOTEKaHUs XUMMUYECKUX peakUuuid ¢
y4€TOM MX DSHEPreTHYECKHX XapaKTEPUCTUK, XapaKTep H3MEHEHHs CKOPOCTH XHMMUYECKOM peakiuu B
3aBUCHUMOCTH OT DAa3JIM4YHBbIX (DAaKTOPOB, a TAKXKE XapaKTep CMEUICHUS XUMHUYECKOTO DPABHOBECHUS IO
BIIMSTHUEM BHEITHUX Bo3zecTBuil (mpunnun Jle [latense);

cOpPMUPOBAHHOCTh yMEHHUS XapaKTepu30BaThb XHMHUYECKHE pEaKIUH, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO TOJIy4YEHHUS] CEpHOM KHUCIOTHI, aMMMaka, OOLIMe Hay4yHble NPUHIUIBI XUMHUYECKHX
MIPOM3BO/JICTB; 11€71€CO000Pa3HOCTh MPUMEHEHNS HEOPraHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOILIEHUS] PUCK-TIONb3a;

c(hOpMHUPOBAHHOCTH BJIa/ICHUS CUCTEMOI 3HaHUN O METO/IaX HAYYHOTO MO3HAHUS SBJICHUH MPUPOIbI
— HaOMIoIeHNe, U3MEPEHNEe, MOJAECTUPOBAaHNE, SKCIIEPUMEHT (peabHblii U MBICICHHBIH), HCIOJIb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, YMEHUS NPUMEHATh 3TH 3HAHMS IIPU SKCIIEPUMEHTAIbHOM UCCIIEI0BAHUM BEIIECTB U
U1 OOBSICHEHUS] XUMUYECKUX SIBJICHUH, UMEIOLIUX MECTO B IPUPOJIE, MPAKTUUECKON IeATEIHHOCTH YeJIOBEKa
M B IOBCEJIHEBHOM JKU3HMU;

cOpMHUPOBAHHOCTh YMEHHUS BBIABJIATH B3aUMOCBS3b XUMHUYECKMX 3HAHMM C TOHATUSAMU U
MPEJICTAaBICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX IPEAMETOB [Uisi 0Oojiee OCO3HAHHOTO MMOHMMAHHUS
MaTepUaIbHOTO €ANHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUETHI: C HCIOJIb30BAHWEM MOHATUH «MaccoBasi JOJS
BEIIIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPALIMs»; MAcChl BEIIECTBA UM 00bEMa raza 1o U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe UM 00BbEMY OJTHOTO U3 YUaCTBYIOIINX B PEaKIIMU BEIIECTB; TEII0BOro s dexra
peakuuy; 3HA4€HHs BOJOPOJHOrO IMOKa3aresas pacTBOPOB KHUCIOT W IIEJIOYEH C HM3BECTHOM CTENEHbBIO
JFiCCOLIMaIMu; Macchl (00bEMa, KOJTMYECTBA BEILIECTBA) TPOIYKTA PEaKIIUU, €CIIU OJHO U3 UCXOJAHBIX BEIIECTB
JAHO B BUJIE PacTBOpPA C OIpeneiIEHHOW MacCOBOW J10JIel pacTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE
(MMeet mpuMecH); J0JIH BBIXOa MPOAYKTa peaklnu; 00bEMHBIX OTHOIIICHUHN T'a30B;

chOpMUPOBAHHOCTH YMEHUI: CAMOCTOSITENILHO TUIAHUPOBATH M IPOBOAUTH XUMUYECKHI SKCIIEPUMEHT
(mpoBeaeHue peakluii HOHHOTO 0OMEHa, TOATBEPKACHNE KaUeCTBEHHOTO COCTaBa HEOPTaHUYECKHX BEILIECTB,
ONpe/ieJICHuEe CpeAbl PacTBOPOB BEUIECTB C IOMOIIBIO HHJMKATOPOB, W3YYEHHE BIIUSHUS Pa3IUYHBIX
(hakTOPOB Ha CKOPOCTh XUMUYECKON PEAKIINH, PEIICHHE YIKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMaM «MeTauib» u
«Hemeramnel») ¢ cobironeHneM npaBuil 0Oe30macHOro oOpalieHHs C BeIecTBaMH U J1a00paTOPHBIM
obopynoBaHueM, (GOpMYIHpPOBATH II€NIb WCCIEIOBAHMS, MPEACTaBIATh B Pa3IHuHON (Qopme pe3ynbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUM: COOMIOAATh TpaBHJIa TIOJH30BAHUS XUMHYECKOH TOCYyIod U
1a00paTOpHBIM  000pY/ZOBaHMEM, OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUUM C HWHCTPYKLUSAMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XMMUYECKHUX OIBITOB, SKOJOTHYECKHU IEJIeCO00Pa3HOro MOBECHUS B OBITY U
TPYAOBOH JEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3I0POBbs, OKPYKAIOIIEH NPUPOTHOM Cpelsl U
JOCTHXKEHUSI €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABAThb ONACHOCTb TOKCHYECKOTO JEMCTBUS HA JKUBBIC
OpraHU3Mbl ONPeIeIEHHBIX HEOPraHUYECKUX BELIECTB, MOHUMas cMbIici nokazatens [TK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH LI€JICHANIPABICHHBIN MOUCK XUMHUYECKON nHpOopMaIy B
pa3IMYHBIX HCTOYHHMKAX (Hay4yHas W y4eOHO-Hay4yHas IUTEpaTypa, CpeicTBa MaccoBOW HH(opManuu,



WuTepHer u npyrue), KpUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 WH(pOpMaIHio, rnepepadbaTsiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUHU C MTOCTaBJICHHOM yueOHOM 3a/1ayeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos
Ne HaumeHnoBaHue pa3enoB U TEM MPOrpaMMbl KOHTpOIIbHBIE TIpakTHuecKue OneKTpoHHbIE (LU(POBHIE)
1/ Bcero 00pa3oBaTebHBIE PECYPCHI
paboThl paboThI
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
11 [Ipeamer opranndeckoit xumuu. Teopust cTpoeHus 8 bubnuorexa [JOK
opranuyeckux coeaunenuid A. M. Byrneposa https://m.edso0.ru/d69df650
Hroro mo paznmeny 8
Pa3nea 2. YrieBoaopoabl
21 [IpenenbHbIE YrIeBOOPOABI — AJKAHBI, 5 bubnuorexa [JOK
[IMKJIOJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHble yrieBoIOpoabl: aJIKEHBI, ATKaIUEHBI, 14 1 bubnuoreka [IOK
AJIKMHBI https://m.edso0.ru/d69df650
2.3 | ApomaTudeckue yrieBo0poabl (apeHb) 8 Etilgg?/()n:izléz(i(.)rﬁl 4694650
24 [IpupoHbIE UCTOYHUKH YIIIEBOIOPOIOB M HX 4 bubnuorexa [JOK
nepepaboTka https://m.edsoo0.ru/d69df650
2.5 ["asioreHnIpon3BOAHBIC YTIIEBOIOPOIOB 4 1 BH6H_HOTeKa HOK
https://m.edso0.ru/d69df650
Hroro no pazgeny 35
Pasznea 3. Kuciaopojacoaep:kanue oprannieckue coeJuHeHHust
bubmuoreka [JOK
3.1 Coprat. Genon 11 . https://m.edséf).ru/d69df650
39 KapOoHumnbHbIE COETUHEHUS: aJIbJICTU/Ibl U KETOHBI. 21 1 bubnuoreka [JOK
KapOonoBbie kuciaoThl. CiiosxkHbie 3GuphL. XKUpb https://m.edso0.ru/d69df650
bubnuoreka [JOK
33 | Yrresom o ! https://m.edscﬁ).ru/d69df650
Hroro no paszneny 41
Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 | AMuHBL. AMUHOKUCIOTHL. benku 12 1 2 Eggg?/ﬁzaiilorﬁ/ 469df650
Wroro no pazgeny 12

Paszgea S. BoicokomMoJieKyJISIpHbIE COCAUHECHUS



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

bubnuoreka [IOK
5.1 | BeiCOKOMOJNIEKYJIIPHBIE COCTUHECHUS 6 1 hitps://m.eds00.ru/d69df650
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 3 6
11 KJIACC
N HanMeHnoBanue pa3ieinoB U TEM IIPOrPaMMbI omosmo tacon aﬂeKTpOHHBIC (HH(I)pOBLIe)
/n paszen porp Beero KonTponbhbie IIpakTrHueckue 0OPA30BATENBHbIE PECYPCHI
paboTh! paboTs!
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [leprnoanueckuii 3aKoH u Bu6miorexa LIOK
1.1 | Ilepuoauueckas CHCTEMa XUMHUYECKHX DJIEMEHTOB 1. 9 https://m.edso0.ru/d69df650
. Menyieneena T '
1.2 | Ctpoenue BemectBa. MHOrO0OOpas3ue BENIeCcTB 11 1 ]t?tptlgg?/()n:eelsz(iorﬁl 4694650
bu6mmoreka [IOK
1.3 | Xumpraeckue peaxipy 19 1 3 https://m.eds00.ru/d69df650
Hroro mo pazaeny 39
Paznea 2. Heoprannyeckasi XuMusi
bu6moreka [IOK
2.1 | Hemerammer 31 1 3 https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.2 | Merammer 23 1 2 https://m.eds00.ru/d69df650
Hroro no pazaeny 54
Pa3pen 3. Xumus u ;Ku3Hb
3.1 Mero1 no3HaHUA B XUMUAU. XUMUS U )KU3Hb 9 ﬁggg?/ﬁzzzﬁ)orﬁld% df650
Wroro no pazueny 9
bu6mmoreka [JOK
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 4 8 https://m.eds00.ru/d69df650
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KousmnuecTBo yacos
No 11/t TeMa vpoka K n [Hara DneKTpoHHbIE HU(POBBIE
B P Beero | OHTPOIBHBIC | LIPAKTHUCCKIC |y oppyy o0pazoBaresbHbIC PECYPCHI
paboThl paboThl
IIpeaMeT n 3HaUCHNE OPraHUYCCKOM ,
1 H;)e;chialTsJ?eHieqo IzIHorgf)%I;:HHKogrzﬁr}:eHCKnx 1 3.09 bubmmorexa HOK
9 ' https://m.edsoo.ru/3686e6f5
COCTMHEHU N
DJNEeKTPOHHOE CTPOCHUE aToMa yriiepoa (OCHOBHOE H
2 BO36Y)§)1éHHOC CI())CTOSIHI/ISI) BaJZZHTEILIHe B(O3MO>KHOCTI/I 1 3.09 bubmmorexa [IOK
: ' https://m.edsoo.ru/Oce6fd4c
aToMa yriepoja
XUMHYeCKas CBSA3b B OPraHUICCKUX COCTUHEHUSX.
3 MexaHu3MbI 00pa30BaHMs KOBaJCHTHOU CBSI3U, CITOCOOBI 1 5.09 bubmmorexa IIOK
o ’ ' https://m.edsoo.ru/8d39f5c8
paspbiBa CBs3ei
4 Teopus cTpoeHUsI OpraHU4eCcKuX coequHeHnid A. M. 1 10.09 bubnuoreka [IOK
byrneposa ' https://m.edso0.ru/9e595ch8
B 30MEpHUH: C a OCTPaHCTBEHHasI.
5 SESE;;IOHEHI;H;I@)@ZE’?‘III:ITEIII)\/II{OI;IEI?}EIE),; Eplsazlq}zm/lx 1 10.09 bubmorexa LIOK
. ' https://m.edso0.ru/b0e61661
COeIMHEHU N
6 [IpencraBnenue o KI1acCUPUKAUA U CHCTEMATHUECKAs 1 13.09 bubnuoreka [IOK
Homenkiarypa (IUPAC) opraHnveckux BEIIeCTB ' https://m.edsoo.ru/c212dd21
. . bu6mmoreka [JOK
7 Knaccudukanus peakiuii B opraHu4ecKOl XUMHUH 1 17.09 https://m.edsoo.ru/ba5706aa
N bubnmuoreka [JOK
8 CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME 1 17.09 https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKH psijl, oOmas ¢popmyna,
9 HOMEHKJIATypa U I/I30MepI/I}Ip3J"II[eKTpI(L)IHH(()1)e E d 1 19.09 Bubmiorexa TOK
’ https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
. bubnuoreka [JOK
10 Ou3nyecKkue U XUMHUYECKHUEe CBOMCTBA alIkaHOB 1 24.09 https://m.edsoo.ru/3137711c
Haxosxnenue ankanoB B npupojie. CriocoObl MOTydeHus bubnuoreka [IOK
11 1 24.09 _
U IPUMEHEHHUE AJIKAHOB https://m.edso0.ru/259b0a5b
Huknoankanel: o0mas Gopmyna, HOMEHKIATypa U BuGmoreka LIOK
12 U30Mepusi, 0COOEHHOCTU CTPOEHUS U XUMUYECKUX 1 26.09

CBOﬁCTB, CIIOCOOBI MOJIYYCHUS U TPUMCHCHUC

https://m.edso0.ru/156730d2
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Pemrenne pacy€THbIX 3a/1a4 Ha ONIPEICIICHUE
MOJIEKYJISIPHOM (POPMYIIBI OPraHNYECKOTO BEIECTBA IO

bubmuoreka [JOK

13 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIHNX B €TI0 1.10 https://m.edsoo.ru/bf84d8eb
coctaB. CucreMaTtuzaius 1 0000IIeHHe 3HAHUN TI0 TEME
AJIKEHBI: TOMOJIOTUYECKHH psijl, oOmas popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE bubnuorexa [JOK
14 1.10 _
cTpoenue MoJiekys. CTpyKTypHasi U Iuc-TpaHC- https://m.edsoo.ru/273b0ale
M30MEpHUsl AIKEHOB
15 ®u3nYeCcKre U XUMUYECKUE CBOMCTBA aJIkeHOB. [IpaBuio 310 bubnuorexa [JOK
MapkoBHHMKOBA ' https://m.edso0.ru/21069ccd
bubmmoreka [{OK
16 CriocoObl MostyueHus: 1 IpUMEHEHUE aJIKEHOB 8.10 https://m.eds0o.ru/665dc058
[IpaxTueckas padorta Ne 1 o teme "Ilomyuenue bubnuoreka [IOK
17 N 8.10 _
ATUJICHA U U3YYEHUE €r0 CBOWCTB https://m.edso0.ru/0941eed8
Pemenue pacu€THbIX 3a/1a4 Ha ONIPEACIICHUE bu6moreka [IOK
18 . 10.10 _
MOJIEKYJIIPHOHM (DOPMYITBI OPTAaHMYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
ANKaIueHsl: co é €, U30JIMpOBa e
19| xymyanposasie, OcoesocTs HrcTporHoro 15.10 Br6mnoexa LIOK
’ ' https://m.edso00.ru/04298c0a
CTpOEHUS
. " bubmuorexa [JOK
20 XUMHUYECKHE CBOMCTBA COMPSKEHHBIX TMEHOB 15.10 https-//m. edsoo.ru/e561253d
bu6mmoreka [JOK
21 CriocoObl MoTy4eHHS ¥ TPUMEHEHNE aTKaIUECHOB 17.10 https://m.eds0o.ru/1aa81660
An : ecKui 0
22| nowensaarypa, snesrponioe w mpocrpancisentoe 22.10 Br6motexa LIOK
’ . ' https://m.edsoo.ru/68b6cc4c
CTpOEHUE MOJIEKYJ, (PU3NUYEeCKHe CBOMCTBA
. bubmuoreka [JOK
23 XHWMHYECKUE CBONCTBA aJIKHHOB 22.10 https://m.eds0o.ru/23493a93
. bubnuoreka [JOK
24 KauecTBeHHbBIE peakiy Ha TPOHHYIO CBSI3b 24.10 https://m.edsoo.ru/7hlc48da
bu6mmoreka [JOK
25 CrniocoObl nosryyeHHs U NPUMEHEHUE alIKUHOB 5.11 https://m.edsoo.ru/a6f9alea
26 Pemrenne 3ama4: pac4€Thl 10 YpaBHEHUIO XUMUYECKOU 511 bubnuoreka [IOK

peaxiu

https://m.edsoo.ru/5db8e526
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bubmuoreka [JOK

27 CucremaTu3aius 1 0000IICHHE 3HAHUN TI0 TEME 7.11 https://m.edsoo.ru/6f717d09
ApeHbI: TOMOJIOTHUECKUH psijI, oOmias Gpopmyna,

28 HOMEHKJIaTypa. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE 12.11 bubnuorexa [JOK
CTpOEHHUE MOJICKYJT O€H30J1a U TOJTyoJIa, UX (PU3NICCKHE ' https://m.edsoo.ru/a92a7094
CBOMCTBA

. . bubnuorexa [JOK

29 XUMHUYECKUE CBOMCTBA apPEHOB: PEAKIIH 3aMEIICHUS 12.11 https://m.edsoo.ru/ad4alaed
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIIMH bubnuorexa [JOK

30 14.11 _

MIPUCOEANHEHUS], OKUCIICHHE TOMOJIOTOB O€H3071a https://m.edsoo.ru/a44alae4
. bubmmoreka [{OK

31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB CTHPOJIA 19.11 https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3a/1a4 Ha ONIPEACIICHUE bubmuorexa [JOK

32 . 19.11 _

MOJIEKYJIAPHOHN (HOPMYITBI OPTaHMYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
bu6moreka [IOK

33 CriocoOblI moTy4eHHs ¥ IPUMEHEHNE apeHOB 21.11 https://m.eds00.ru/6F717d09

34 ['eneTnueckas cBsI3b MEXKy pa3IUYHBIMU KJ1acCaMU 26.11 bubnuoreka [IOK
YIJIEBOJIOPOJIOB ' https://m.edso0.ru/6f717d09

35 Pacu€thl mo ypaBHEHUSIM XUMUYECKUX PEAKIIUH. 26.11 bubnuoreka [IOK
CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME ' https://m.edso0.ru/6f717d09

N bubnuorexa [JOK
36 [Ipuponnsriii ra3. [lomyrabie HePTSIHBIE Ta3bl 28.11 https://m.edsoo.ru/6f717d09
N bubnmuoreka [JOK

37 KameHnHbI#1 yroib ¥ IPOyKThI €T0 EpPepadOTKH 3.12 https://m.edsoo.ru/69b3398b

38 Hedtb 1 cioco6n! €€ nmepepadoTku. [Ipumenenne 3.12 bubnuoreka [JOK
MIPOJIyKTOB NepepaboTku HedTr ' https://m.edsoo.ru/21f9de78

39 I'enetnyeckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMHU 512 bubnnoreka [JOK
YIJI€BOJIOPOJIOB ' https://m.edso0.ru/6f717d09
["anoreHonpon3BoAHBIE YTIIEBOAOPOIOB: JIEKTPOHHOE bubnnoreka [JOK

40 10.12 _

CTPOEHHUE; PEAKIIUH 3aMEILICHUS raJoreHa https://m.edso0.ru/82b4d759

41 Bramoncicrane auratorenaanon o varmme 10.12 Br6miorexa LIOK

a A ' https://m.edso0.ru/6f717d09
IUHKOM
42 CucremaTu3anus 1 0000IIeHHe 3HAHUN TI0 pa3Aey 12.12 bubnmoreka [JOK

"Yrnesogoposr”

https://m.edso0.ru/20e89f22
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bubmuoreka [JOK

43 KonTponsHas padora o teme "YTieBoa0poIs! 17.12 https://m.eds00.ru/95c9e298
IIpene € 0JIHOAaTo ec : TOMOJIOTUYECKUN
44 pf):[ ﬂog;f:: Q)of)lljflynz héIT{;i)eHHHI::p;ZEIGFK;[I j11/132)1/1$ep1/1511/l ' 17.12 bubmorexa LIOK
’ ’ ’ . ' https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukanus, Gu3n4eckue CBONCTBA
XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX OJJHOATOMHBIX bubnuorexa [JOK
45 20.12 _
CIIUPTOB https://m.edsoo.ru/26ee34fe
16 CriocoObI MoTydeHus ¥ TPUMEHEHUE OTHOATOMHBIX 24,12 bubnuorexa [JOK
CIIMPTOB ' https://m.eds00.ru/484100000000000
47 [Ipocteie 3¢upsl: HOMEHKIIaTypa U U30Mepus, 24,12 bubnnorexa [JOK
0COOEHHOCTH (PM3HYECKUX U XUMUYECKHUX CBOWCTB ' https://m.edsoo.ru/c2c788b2
MHOroaToMHbI€ CIUPTHI: TUICHIIIUKOJIb U TITULEPHH, bubnnorexa [JOK
48 . 26.12 _
ux (pusnveckre U XMMHUYECKUE CBOICTBa https://m.edsoo.ru/ee4d84aa
49 CrocoOplI MOTy4eHHsT ¥ TPUMEHEHNE MHOTOATOMHBIX 14.01 bubmuorexa [JOK
CIIUPTOB ' https://m.edsoo.ru/d12e567d
50 ®deHoJt: CTpOoeHHE MOJIEKYITBI, ((M3UIECKUE CBOMCTBRA. 14.01 bubmuorexa [JOK
ToxcuuHOCTH (heHOIIa ' https://m.edsoo.ru/2ce726f8
. bu6mmoreka [IOK
51 XuMHudeckue cBoicTBa (heHosa 16.01 https://m.edsoo.ru/037ca59
bu6mmoreka [IOK
52 CriocoOpl oTy4eHus U IpuMeHeHne penomna 21.01 https://m.edsoo.ru/c77ddfAc
IT e 6ota Ne 2. Pemienue
53 3Kiii§)iti4§§::ﬂiilb(;;ianaq o I;ICI\I/-IIZI "CrnupThl 1 21.01 bubmnorexa [IOK
" ' https://m.edsoo.ru/fd0ced09
(heHob
N bubmuoreka [JOK
54 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 23.01 https://m.edsoo.ru/1810ch9b
S5 | xaphomumoft Py, rowoRoTAceKhe prte, oGiza 28,01 Butmotexa LIOK
P PYIIEL; AL, OI ' https://m.edsoo.ru/b139beaa
dbopmyna, H30MepUs 1 HOMEHKIIATypa
Anbaerupl 1 KeTOHBI: (PU3MUECKUE CBOMCTBA; PeaKIun bubnuoreka [IOK
56 28.01 _
MIPUCOETUHEHHUS https://m.edsoo.ru/c887425c
Peakium okucieHus 1 Ka4eCTBEHHBIE PEaKLIUU bubnuorexa [IOK
57 30.01 _
alIbAETUIOB U KETOHOB https://m.edsoo0.ru/a393baa9
58 CrniocoObl mosTyyeHHs albJeru0B U KETOHOB 4.02 bubmorexa LIOK

https://m.edsoo.ru/520d1c51
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OHOOCHOBHBIE TIPE/ICNIbHBIE KAPOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
59 4.02 _
O0COOCHHOCTH CTPOCHHUS UX MOJICKYIT https://m.edsoo.ru/fecOb113
60 N3oMepust 1 HOMEHKIAaTypa KapOOHOBBIX KUCIIOT, UX 6.02 bubmuorexa [IOK
(duznyecKue CBOMCTBA ' https://m.edso0.ru/700cc87b
XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX OJJHOOCHOBHBIX bubnuorexa [JOK
61 11.02 _
KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/40e6e0e9
62 OcoOeHHOCTH CBOWCTB MYpaBbUHOW KUCIIOTEHI. 11.02 bubnuorexa [JOK
MHuoroo0pa3ue KapOOHOBBIX KACIOT ' https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
63 apoOMaTHYEeCKUX KapOOHOBBIX, JUKAPOOHOBBIX, 13.02 bubnuorexa [JOK
TUAPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTeny BHICIINX ' https://m.eds00.ru/83a08773
KapOOHOBBIX KUCJIOT
bu6moreka [IOK
64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 18.02 https://m. edsoo.ru/0d16249d
65 CrocoOpl MoTy4eHHs ¥ TPUMEHEHNE KapOOHOBBIX 18.02 bubmuorexa [JOK
KHCJIOT ' https://m.edso0.ru/7c065c9d
CrnoxHbIe 2(DUPBI: TOMOJOTHYECKUH Psifl, 001Iast bubnuoreka [IOK
66 20.02 _
dbopmyra, n30MepUs 1 HOMEHKIIATypa https://m.edsoo.ru/adfffe6d
N bubmuorexa [JOK
67 dusndeckre 1 XMMUYECKHE CBOMCTBA A3(PUPOB 25.02 https://m. edsoo.ru/adeh94b2
Pemenne pacu€THbIX 3a1a4: 0 YpaBHEHUIO XUMUYECKOM
68 peaKiuu fla OHpCI[CJ'ICHer Monef})/nﬂpHoﬁ hopmyIsl 25.02 Eubmrorexa OK
’ https://m.edsoo.ru/ad6b94b2
OpPraHMYECKOro BEIIeCTBa
[IpakTueckas pabota Ne 3. Pemenue
69 SK];():HepI/IMCHTaJ'II;)HBIX 3ama4 o teme "KapOoHoBbie 27.02 Eubmorexa HOK
" ' https://m.edso00.ru/486671fb
KUCTOTHI. Cl0XKHBIE YPUPBI
70 JKupsr: ctpoenue, Gpu3M4eCKue 1 XUMHUYECKUE CBOMCTBA 403 bubnnoreka [JOK
(rumposn3) ' https://m.edsoo.ru/a19c5b98
el Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIIUX OCTATKH 403 bubnnoreka [JOK
HENPEJENbHbBIX KUPHBIX KUCIOT. XKupsl B mpupoe ' https://m.edso0.ru/b0331922
Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX
N bubmuoreka [JOK
12 Moroliee aercreue. IToHITHE 0 CHHTETUYECKUX MOIOIINX 6.03 ]
https://m.eds00.ru/3c566565
cpenctBax (CMC)
73 I'enernueckas CBs3b YII€BOJOPOJOB U 11.03 bubnuorexa [IOK

KHCJIOPOACOACPKAINX OPraHNYCCKNUX BCIICCTB

https://m.edso00.ru/56790c96
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bubmuoreka [JOK

74 Pacu€rbl 10 ypaBHEHUSM XMMHUYECKUX peakLuit 11.038 https://m.edsoo.ru/ad6h94b2
. bubmuoreka [JOK
75 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe 13.03 https://m.edsoo.ru/f8eaf2eb
OO0mmas XxapakTepUCTHUKA YIIEBOJAO0B U KIaCCH(PHUKAIIS bubnuorexa [JOK
76 18.03 .
YIJIeBOJI0B (MOHO-, M- U MOJIHCAXapHIbl) https://m.edsoo.ru/7a9693al
77 MoHocaxapuisl: (pU3HUECKie CBOMCTBA M HAX0XKICHHE B 18.03 bubnuorexa [JOK
Ipupoie ' https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue rroKo3bl, €€ 3HaUCHNE B 20.03 bubnnorexa [JOK
KU3HEJIEATEIIbHOCTH OpraHn3Ma ' https://m.edsoo.ru/5e61122d
79 Jlucaxapuipl: caxapo3a, MajabTO3a U JIAKTO34. 1.04 bubnnorexa [JOK
HaxoxneHue B mpupo/ie ¥ NpUMEHEHHE AUCaXapuI0B ' https://m.edsoo.ru/eb0384e7
[Tonucaxapuasl: CTpoeHHE MaKPOMOJIEKYJ, (PU3HIECKIE bubmuorexa [JOK
80 - 1.04 _
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/72a04508
bu6moreka [IOK
81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX 3.04 https://m. eds0o.ru/62166766
B T e st | Bromoa ok
Ald TIPOZYICTa peaidl p ' https://m.edsoo.ru/7fde47ef
BO3MOYHOTO
. bu6mmoreka [IOK
83 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 pa3eTy 8.04 https://m.edsoo.ru/08d4364c
N bubnmuoreka [JOK
84 Bcepoccuiickas nmpoBepouHas padbota 10.04 https://m.eds0o.ru/42c6678e
AMuHBL: K1accu(uKalus, CTpOeHUE MOJIEKYJ, 001mas
85 dbopmyna I/ISOMEI))I/I}I L;IOMeHIE)HaTypa u (bnszlqecmi 15.04 Eubmorexa HOK
o ’ ’ ' https://m.edsoo.ru/efa7e6ca
CBOIICTBa
. bubmuoreka [JOK
86 XHUMHYECKHE CBOMCTBA aTM(paTHICCKUX aMHUHOB 15.04 https://m. eds0o.ru/ 1bc5efe0
87 AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH XUMHUYECKUX 17.04 bubnnoreka [JOK
CBOMCTB aHWJIMHA ' https://m.edsoo.ru/39cd21f1
88 CrniocoObl nostyyeHus 1 pUMeHeHHe aupaTUYeCKUX 2204 bubnuoreka [IOK
aMUHOB ' https://m.edsoo0.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30Mepus,
89 ¢buznueckue cBoiicTBa. OTAEeNbHBIEC IPEACTABUTEH O 22.04 bubmiorexa HOK

AMHWHOKHCIIOT

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, UX

bubmuoreka [JOK

90 OMOJIOTHYECKOe 3HAYCHHE aMUHOKUCIOT. CUHTE3 U 24.04 https://m.edsoo.ru/77df705a
TUAPOJIU3 TIENITHIOB
. bubmmoreka [{OK
91 Benku xak mpupoaHbIE OTMMEPHI; CTPYKTYPBI OSITKOB 29.04 https://m.eds00.ru/429e9899
. bubmmoreka [{OK
92 XUMHUYECKUE CBONCTBA OEIKOB 29.04 https://m.edsoo.ru/6237306d
A30TCOIepKaIie TeTePOIUKINISCKAE COCTUHEHUSI.
93 HYKJ'IGI/IZIIrI(?BBICHi(I/ICJ'IOTBII)I (E)CTaB CTpOGHI/IefI 6.05 bubmmorexa LOK
’ https://m.edsoo.ru/521d1431
Ouosoruyeckas poJib
[Tpaktuueckas padota Ne 4. Perenue
94 SKI::HepI/IMeHTaJII;)HBIX 3a7a4 1Mo Teme "A30TcoaepKame 6.05 bubnmorexa LOK
" https://m.edsoo.ru/8e3c02d1
OpPraHHYECKUE COCTUHEHHS
[Tpaktuueckas padota Ne 5. Permenue
95 31<IlnepHMeHTanime 3aja4 o teMe "PacriosHasanue 13.05 bubnorexa LIOK
on ' https://m.edsoo.ru/bde3fdf6
OpPraHWYECKUX COCTMHCHUN
KonTtponbHas padota o teme "A3oTcoaepxaniue bubnuoreka [IOK
96 " 13.05 _
OPraHN4eCKUe COCANHEHUS https://m.edsoo.ru/ce561bc?
OcHo € 1o COKOMOJIE
97 | cocummeni 1 METOs WX CHITESa oMM 1 15.05 Bu6orera LIOK
' https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCALIUS
bu6mmoreka [JOK
98 [TnacTmaccel. YTrim3anus u nepepadoTKa IIacTHKa 20.05 https://m.eds0o.ru/82242e0f
99 DJ1lacTOMEpPBI: HATYypaIbHbIA CHHTETUYECKUE KaydyKH. 20.05 bubmuoreka [JOK
Pe3una ' https://m.edso0.ru/246103ec
100 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE, 2205 bubnnoreka [JOK
cuHretndeckue. [lonmmepsl cienuaabHOro Ha3HAYCHUS ' https://m.edso0.ru/5963a601
[IpakTuueckas padota Ne 6. Perenue
101 3KI::HepI/IMeHTaJ'II;>HBIX 3a1a4 1o teme "PacrnosnaBanue 22.05 bubmorexa [IOK
" ' https://m.edsoo.ru/3aebd77a
J1acTMAcC U BOJIOKOH
O06001eHne 1 crucTeMaTu3alys U3y4eHHOTO MaTepuaa bubnuoreka [JOK
102 " " 27.05 _
110 TeMe "BBICOKOMOJIEKYIISIPHBIE COEUHEHUS https://m.edsoo.ru/6a22b1e8
103 | OGo0mmeHune 3HaHUH 3a Kypc OpraHMYecKoi XUMHUH 27.05 bubmorexa HOK

https://m.edsoo.ru/3aebd77a
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104 | UroroBast KOHTpOJIbHAs paboTa 1 29.05 https]?/?r?feytlj(s)zgii /E;;I;b 168
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 104 3 6
11 KJIACC
KonunuecTBo 4acor DnekTpoHHbIE (IU(POBBIE) 00pa30BaTEIbHbIC
e Tema ypoxka Hata PEEYPEH
n/n Bcero | Konrponbasle | [IpakTuueckue | Hu3ydeHHs bubnuorexa [JOK
paboThHI paboTHI https://m.edso0.ru/d69df650
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1 3.09 bubnuorexa [JOK
sneMeHT. M30Tomsl ' https://m.edso0.ru/d69df650
2 CtpoeHue AIeKTPOHHBIX 000JI0UYEK aTOMOB, 1 3.09 bubnuoreka [JOK
KBAHTOBBIE YHCIIaA ' https://m.edsoo.ru/d69df650
3 Kraccudukariyss XaMUUECKHX 3IEMEHTOB (S-, p-, d-, 1 509 bubnuoreka [IOK
f-amemMeHThI) ' https://m.edso0.ru/d69df650
4 Pacnipenenenne 31€KTpOHOB IO ATOMHBIM 1 10.09 bubnuoreka [IOK
opouTaIsIM ' https://m.edsoo0.ru/d69df650
5 DNeKTpOHHBIC KOHPUTYpAITUU aTOMOB 3JIEMEHTOB B 1 10.09 bubmuorexa [JOK
OCHOBHOM M BO30YKIEHHOM COCTOSIHUH ' https://m.edso0.ru/d69df650
6 DneKTpOHHBIC KOH(PUTYpAITUTH HOHOB. 1 13.09 bubmuorexa [JOK
DIEKTPOOTPHUIIATETHLHOCTD ' https://m.edsoo.ru/d69df650
7 | e o oot e | Buorera LOK
o N ’ https://m.edso0.ru/d69df650
COBPEMEHHOU Teopuel CTPOCHHS aTOMOB
o | Sonepiocns e ol s | 1709 Butmorea 110K
' https://m.edso0.ru/d69df650
CJIOHBIX BEIIECTB IO IPYIIaM U IepHoIam
9 | Cucremarusamus 1 0000IIEHNE 3HAHUNA 10 TEME 1 19.09 Bubmiorexa LIOK
https://m.edso0.ru/d69df650
10 obpasonamin xomremtoi conn. Bosoportiaa 1 2,09 BuGmoresa I1OK
e ' https://m.edso0.ru/d69df650
CBsI3b. MeXKMOIIEKYIIpHbIC B3aNMOICHCTBHS
BaneHTHOCTP U BaJIeHTHBIE BO3MOXHOCTH aTOMOB.
11 | CB#3b 2IEKTPOHHOM CTPYKTYPHI MOJIEKYJ C UX 1 24.09 bubmorexa HOK
' https://m.edso0.ru/d69df650
T€OMETPHYECKUM CTPOCHUEM
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HpCHCTaBHeHI/IH O KOMIIJICKCHBIX COCINHCHUAX:

bubmuoreka [JOK

12 COCTaB M HOMEHKJIaTypa 26.09 https://m.edso0.ru/d69df650
B TBA MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOT

13 cfg(i:;n; TI(/)IJ;; igHI::T;)JIJ(I)I/IIIefKI/?; Ie)eifIIe"[POKOI/IO 1.10 bubmorexa NOK

- https://m.edso0.ru/d69df650
CBOMCTBA BEILIECTB

14 [TonsTue o aucnepcHsix cuctemax. Ilpeacrasnenue 110 bubnuorexa [JOK
0 KOJUIOMJTHBIX PAaCTBOPAX ' https://m.edso0.ru/d69df650
HcTuHHBIC pacTBOPHI: HACHIIIICHHBIC H

15 HeHacmme}?Hme pI;CTBopHMIECTL. 3.10 bubmorexa HOK

’ https://m.edso0.ru/d69df650
Kpucramnoruapatsl
bubmmoreka [IOK

16 | CriocoObl BbIpaXeHUsT KOHIIEHTPAIH PaCTBOPOB 8.10 https://m.edsoo.ru/d69df650
Pemenue 3a1a4 ¢ ucnoyib30BaHUEM NOHITUN

17 | "maccoBas zllj)ﬂsf pacTBOpEHHOTO BemecTBa" 8.10 bubmorexa LIOK
" " ’ https://m.edso0.ru/d69df650

MOJISIpHAST KOHIICHTPAITUS

18 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX 10.10 bubnuorexa [JOK
BEIICCTB ' https://m.edso0.ru/d69df650

19 | Cucremarn3zanus 1 0000IIEHNE 3HAHUI 10 TEME 15.10 httpsS/I/Irgfézgzlffu/Lég; 650
KonTtponsHas padota no remam "CtpoeHue aToma.

20 [Tepuonunueckuii 3akoH u [lepuoandeckas cucrtema 15.10 bu6mmoreka [JOK
xuMuueckux 3aemeHToB . Y. Menpaeneena', ' https://m.edso0.ru/d69df650
"Crpoenue BemiecTBa. MHOrooOpa3ue BeiecTs"”

Knaccudukanus XuMu4ecKux peakiuii B

21 HEOpPraHWYECKOM U OPraHuYeCKON XUMUH. 3aKOH 1710 bubmuoreka [JOK
COXpaHEHHS MACCHI BEIIECTB; 3aKOH COXPAHEHHUS U ' https://m.edsoo.ru/d69df650
MIPEBPALIECHUS SHEPTUU TPU XUMHUECKUX PEaKIUsiIX

29 TennoBbie 3 (HEeKTh XUMUIECKUX PEAKIIHIA. 2910 bubnnoreka [JOK
TepMoxumMHuUYeCKUE YPaBHEHHUS ' https://m.edsoo0.ru/d69df650

23 Boluncienus 1o ypaBHeHUAM XUMHUYECKUX PEaKLUN 2210 bubnuoreka [IOK
U TEPMOXMMHUYECKUM YPaBHEHUSIM ' https://m.edso0.ru/d69df650

24 CKOpOCTh XMMUYECKOHN peakuu, €€ 3aBUCUMOCTb 24.10 bubnunoreka [JOK
OT pa3nu4HbIX (pakropoB. KaTtanus u karanuszaTtopsl ' https://m.edso0.ru/d69df650

25 | ['oMOreHHbI€ U TeTepOreHHbIE PEAKIINU 5.11 bubmmorexa [IOK

https://m.edsoo.ru/d69df650
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[Tpaktuyeckas padora Ne 1 mo teme "Bnusnue

bubmuoreka [JOK

26 pasttIHI;Ix (axTOpPOB Ha CKOPOCTh XMMUYECKOH 5.11 https://m.edsoo.ru/d69df650
peakiumn
27 OOpaTumbIe 1 HEOOPATUMBIE PEaKIINH. 711 bubnuorexa [JOK
XUMHUYECKOE PABHOBECHUE https://m.edso0.ru/d69df650
28 pasmuam patropon ma ToroeHe A TECKOTO 12.11 BuGmnoresa LIOK
paHoBecus” https://m.edso0.ru/d69df650
29 DnekTponuTHdeckas gucconuarus. CUIbHbIC U 12.11 bubnuoreka [JOK
cnabpie 1eKTpoauThl. CTereHb TUCCOIMAIINN https://m.edsoo0.ru/d69df650
30 pactaopon, Boropomit oxastrens (1) | 1411 Butimozexa LIOK
pacTEopa https://m.edso0.ru/d69df650
31 I'mpponus coseid. Peaknuu, npoTekaromue B 1911 bubnuoreka [IOK
pacTBOpax AIEKTPOJTUTOB https://m.edsoo.ru/d69df650
30 [IpakTueckas padorta Ne 3 o Teme "Xumuueckue 1911 bubnuoreka [IOK
peakKIKy B PacTBOPax 3JIEKTPOJIUTOB" https://m.edsoo.ru/d69df650
33 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 2111 bubmuorexa [JOK
BakHeiinme OKHCIUTETN U BOCCTAHOBUTEIH https://m.edso0.ru/d69df650
34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 26.11 bubmuorexa [JOK
Oaslanca https://m.edso0.ru/d69df650
35 | DuekTpoM3 pacCTBOPOB U PACIIABOB BEIICCTB 26.11 httpsS/I/In?zIég;ZI.(fu/Légéfj 650
36 | Pemenue 3a1a4 pa3iuvHBIX THIIOB 28.11 httpsS/I/In?zIég;ZI.(fu/Légéfj 650
37 | Pemenue 3a1a4y pa3IuvHbIX THIIOB 3.12 https:]?/l/ln?f:(lj(s);f)lfl?u}_c[jg;j 650
38 Cucrematusanus 1 0000IIeHIE 3HAHUHN 110 TEME 3.12 bu6mmoreka [JOK
"XUMHYECKUE peaKiuu” https://m.edso0.ru/d69df650
39 KonTtponpHas pabota no Teme "Xumuueckue 512 bubnuoreka [IOK
peakuun" https://m.edsoo0.ru/d69df650
[Tomoxenue Hemeraios B [lepuoauueckoit
40 | CHCTEME XMMUECKHX BIIEMCHTOB . N. 10.12 bubmuoreka [JOK

MeHpeneeBa u 0COOCHHOCTHU CTPOCHUA UX ATOMOB.
du3nyecKue CBOMCTBa HEMETAIIJIOB

https://m.edso0.ru/d69df650
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AnioTpomnusi HEMETAJUIOB (Ha IpUMEpPE KUCI0PO/a,

bubmuoreka [JOK

4 cepsl, pocdopa u yraepoa) 10.12 https://m.edso0.ru/d69df650
42 Bopopoa: nonydenue, pusnuecKkue U XMuMUIECKUE 1212 bubmuoreka [IOK
cBouicTBa. ['uIpuapl ' https://m.edso0.ru/d69df650
43 ["anoreHsl: HaX0XIEHUE B IPUPOAE, CIIOCOOBI 1712 bubnuorexa [JOK
NOJIyueHHs, PU3MUYCCKUE M XUMUYSCKHE CBOMCTBA ' https://m.edso0.ru/d69df650
44 l"asorenoBotopoipl. Baxxueiimme 17.12 bubnuorexa [JOK
KHCJIOPOJICOICPIKAIIE COSJANHCHNUS TAIOTCHOB ' https://m.edso0.ru/d69df650
5 monyaenin rarorenon, Mpmeneme ratorenos 20,12 BuGmiorera LIOK
1 : P ' https://m.eds00.ru/d69df650
WX COCTMHEHUH
16 [IpaxTueckas padota Ne 4. Pemenue 2412 bubnnorexa [JOK
IKCIIEPUMEHTANBHBIX 3a7a4 1Mo Teme "["ajgoreHs" ' https://m.edso0.ru/d69df650
47 | crocobut nomyents, e n e 24.12 Bubmiotera LIOK
N et ' https://m.eds00.ru/d69df650
cBoiicTBa. O30H. [IpuMeHeHue Kuciopoaa u 030Ha
bu6mmoreka [IOK
48 | Oxcust 1 nepoKCH eI 26.12 https://m.edso0.ru/d69df650
bu6mmoreka [IOK
49 | Pemenue 3a1a4 pa3auvHbIX THIIOB 14.01 https://m.eds00.ru/d69df650
50 Cepa: HaxOXJIeHHUE B MPUPOJIC, CITOCOOBI 14.01 bubnuoreka [JOK
oJIydeHus1, GU3NIECKUE M XMMHUYCCKHE CBOMCTBA ' https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
51 | Ceposonopon, cymspuzp: 16.01 https://m.edsoo.ru/d69df650
52 Kucnopozacoaepsxariue cCoeIMHEHUSI CEPBI. 2101 bubmmorexa LIOK
OCOOCHHOCTH CBOWCTB CEPHOMN KUCIIOTHI ' https://m.edsoo.ru/d69df650
53 | xenepmenTatuIX st 0 eve "Cepa 1 8 2101 BuGmioera LIOK
P " g p ' https://m.edso0.ru/d69df650
COCJIMHCHUS
y A30T: HaXO)K(,gleHI/Ie B IIPUPOJIE, CIIOCOOBI § 2301 Bubmorexa IIOK
NOJTydeHus1, GPU3NUECKUe U XMMUYECKHE CBOMCTRA. . https://m.eds00.ru/d69df650
AMMMAK, HUTPUIBI
55 Kucnopoacoaepxaiue cCOeJUHEHNSI a30Ta. 28.01 bubnuoreka [IOK

OCcO0EHHOCTHA CBOUCTB a30THOM KUCJIOTHI

https://m.edso0.ru/d69df650
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[Ipumenenue a30Ta v €ro coeMHeHu. A30THbIE

bubmuoreka [JOK

56 y1oOpeHus 28.01 https://m.edso0.ru/d69df650
) : HAXOXKJCHUE B IIPU 11 bl
57 HOOJICj‘)-IOeIiII/Iﬂa (1?1/1331?1&;1/16 prgiizeccxzzocioﬁcma. 30.01 bubmorexa NOK
’ https://m.edso0.ru/d69df650
@ochunst u pochun
58 Oxcunst pocdopa, hochopcoaepkamme KUCIOTHI. 402 bubmmoreka [IOK
Cou hochopHOI KUCITOTHI ' https://m.edso0.ru/d69df650
59 [Tpumenenne pocdopa u ero coeMHEHUT. 402 bubnuorexa [JOK
docdopHbie ynoOpeHus ' https://m.edso0.ru/d69df650
60 iiiiﬁﬁgﬁ;iﬁﬁiiai o o tAsoT 1 6.02 bubmorexa HOK
" https://m.edso0.ru/d69df650
dhochop 1 ux coeTMHEHHS
T : HAXOXJICHHE B TIPH ITHBI
1| Mommuatum, drrsectie e 11.02 Bubmiorera LIOK
N ’ https://m.edso0.ru/d69df650
CBOWCTBa, MPUMCHCHHE
62 Oxcup yriepoaa(ll), okenn yrnepona(1V), 11.02 bubnuoreka [IOK
YroJIbHAs KUCIIOTA U €€ COJH ' https://m.edsoo.ru/d69df650
63 | Pemenue 3a1au pa3iuvyHBIX THIIOB 13.02 bubmorexa LOK
' https://m.edso0.ru/d69df650
64 Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CTIOCOOBI 18.02 bubmuorexa [JOK
oJTydeHus1, GU3NIECKUE M XMMHUYCCKHE CBOMCTBA ' https://m.edsoo.ru/d69df650
65 Oxkcun kpemuausa(1V), kpeMHHEBasE KHCIIOTA, 18.02 bubmuoreka [JOK
CHJIMKATBHI ' https://m.edso0.ru/d69df650
66 [Ipumenenne kpeMHHs U ero coeauHeHui. CTekIo, 20.02 bubmuoreka [JOK
€ro MoJIydCHHE, BUIbI CTEKIa ' https://m.edso0.ru/d69df650
67 | Pemenue 3a1a4y pa3IuvHbIX THIIOB 25.02 brbmorexa IJOK
' https://m.edso0.ru/d69df650
68 Cucrematusanusa 1 0000IIeHNE 3HAHUN 10 TEME 25.02 bu6mmoreka [JOK
"Hemerasuibr" ' https://m.edso0.ru/d69df650
69 | KontponsHas padora o teme "Hemeramnsr" 27.02 https:l?/l/lnﬁfcli(;;gl.(?u%g;i 650
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI, 403 bubnunoreka [JOK

KOPPEKIHsI OIHUO0K

https://m.edsoo.ru/d69df650
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[Tonmoxenne metamnos B [lepuoauyeckoit cucreme

bubmuoreka [JOK

71 | xuMu4eckux 31eMeHTOB. OCOOEHHOCTH CTPOCHUS 4.03 https://m.eds00.ru/d69df650
AJIEKTPOHHBIX 000JI0YE€K AaTOMOB METAJIOB
79 OO6mue ¢puznyecKkue CBOMCTBA METAJLIOB. 6.03 bubnmoreka [JOK
[TpuMeHeHre METAIIOB B OBITY M TEXHHKE ' https://m.edso0.ru/d69df650
bubmmoreka [{OK
73 | CrutaBel MeTayioB. Koppo3ust MmeTamios 11.03 https://m.edsoo.ru/d69df650
bubmmoreka [{OK
74 | Pemenue 3a1a4 pa3IM4HbIX TUIIOB 11.03 https://m.edsoo.ru/d69df650
75 DNEeKTPOXUMHUYECKUH Psijl HAMPSHKEHUM METAJJIOB. 13.03 bubnuoreka [JOK
OO0r1rie criocoObI MOJTYICHUST METAJIOB ' https://m.edsoo0.ru/d69df650
O6mras xapakrepuctuka MetamioB | A-rpynmnsl
1o | opmemmeneo e e St o BuGorea 10K
P | MOTLYHICHIE, ' https://m.eds00.ru/d69df650
XHUMHYECKHE CBOUCTBA, MPUMEHEHHE TTPOCTHIX
BEIIECTB U UX COCTUHEHUN
O6mras xapakrepuctuka MetaioB |I|A-rpymnmst
7y | oo s o s o Busorea 10K
LA 110y ’ ' https://m.edso0.ru/d69df650
XHUMUYECKHE CBOMCTBA, MPIMEHEHHUE MTPOCTHIX
BEIIECTB U X COCIUHECHUN
N N bu6mmoreka [JOK
78 | XKécTkoCcTh BOJIBI M CIIOCOOBI €€ ycTpaHeHUs 20.03 https://m.eds00.ru/d69df650
79 AIOMUHMN: TIOJTydeHue, GU3ndecKkue u 104 bubnuorexa [JOK
XHUMHYECKHE CBOMCTBA, IPUMEHEHHUE ' https://m.edsoo.ru/d69df650
0| anommna, ApOKCOROAACKEM arow, 11 104 Bubmiorera LIOK
> THAP ’ ' https://m.edso0.ru/d69df650
MIPUMEHEHHE
bubmuoreka [JOK
81 | Pemenue 3a1a4y pa3IuvHBIX THIIOB 3.04 https://m.eds00.ru/d69df650
ITpakTuyeckas pabora Ne 7. PemeHH?' BuGmuorexa LIOK
82 | skcepMMEeHTaNbHBIX 33124 10 TeMe "MeTasuisl 8.04

TJIaBHBIX TOATpyHH"

https://m.edsoo.ru/d69df650
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OO01mas XxapakTepucTUKa METaIOB TOOOYHBIX

bubmuoreka [JOK

83 | moarpymnn (b-rpymm) Ileproauueckoil CUCTEMBI 8.04 https://m.edsoo.ru/d69df650
XUMHYECKUX JICMCHTOB
84 duznyeckue 1 XMMHUYECKHUE CBOIICTBA XpOMa U €ro 10.04 bubnuorexa [JOK
COCIMHEHUH, UX TPUMCHCHHE ' https://m.edso0.ru/d69df650
85 Baxneimue coennnenus maprasua. [lepmanranar 1504 bubnuorexa [JOK
KaJInsl, Er0 OKMCIIMTEILHEIE CBOICTBA ' https://m.edso0.ru/d69df650
du3nyecKue U XUMHUYECKHUE CBOMCTBA JKejle3a U €ro
86 | coemuuenuii. [loydeHne 1 mpuMeHEHHE CIUTABOB 15.04 bubmorexa HOK
https://m.edso0.ru/d69df650
xKesesa
87 duznyeckre 1 XUMUYECKHEe CBOMCTBA MEIH U €& 17.04 bubmmoreka [IOK
COEJIMHEHUH, UX MPUMEHCHHE ' https://m.edso0.ru/d69df650
®Ou3nvecKrue U XMMUYECKHE CBOMCTBA ITMHKA U €T
88 coejIHHee(i{m‘; 150:¢ anMZi{eHeHZ. OHETPR TR e 22.04 bubmorexa LIOK
’ https://m.edso0.ru/d69df650
' IPOKCOKOMITIICKCHI TMHKA
IIpakTryeckas ta Ne 8. Pemenu
89 3KiirepH;§H:aniil6L?xifz{ai ns T:Me ?'MGTaJ'IJ'II)I 22.04 bubmorexa OK
" https://m.edso0.ru/d69df650
MOOOYHBIX MTOATPYIIIT
90 | Pemenue 3a1a4 pa3IuvHBIX TUIIOB 24.04 ht tpsS/I/Irgfézzzl.(fu/Lég; 650
91 O06o001eHre 1 cucTeMaTru3alus H3y4eHHOTO 29 04 bu6mmoreka [JOK
MaTepuaia 1o Teme "Merasuibr” ' https://m.edsoo.ru/d69df650
92 | KontpoJsibHas pabota o teme "Mertamib" 29.04 httpsS/I/IrgzP(;z;ZI.(fu/Légéfj 650
93 AHanu3 pe3yinbTaTOB KOHTPOJILHOMN pabOTHI, 6.05 bubnuorexa [JOK
KOPPEKIHS OIHO0K ' https://m.edsoo.ru/d69df650
04 | pasmmin eroncascrns, Homsie o ey 6.05 Bufmmorerca LIOK
https://m.edso0.ru/d69df650
METO/IaX UCCIIeI0BaHNUs BEIIECTB
35 | mpommonctan. Mponmmunenne cnocotmn 13.05 BuGmoresa I1OK
N https://m.edso0.ru/d69df650
MOJTy4EHUS] BAKHEHIIINX BEIIECTB
96 XHUMHYECKOE 3arpA3HEHUE OKPYXKAIOLIEH CpelIbl U 13.05 bubnuoreka [IOK

€ro MOoCICACTBUA

https://m.edso0.ru/d69df650
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97 XuMHs U 31I0pOBbE ueIoBeka. JlekapcTBeHHbIE 15.05 bubnuorexa [JOK
cpencTaa https://m.edso0.ru/d69df650
98 Xumust nuny. Pojib XuMuu B 00ecIieueHUN 20.05 bu6mmoreka [{OK
NHIIEBOH 0€30MacHOCTH https://m.edso0.ru/d69df650
99 KocMmerunueckue u nappromepHbie CpecTBa. 20.05 bubnuorexa [JOK
berToBas Xumust https://m.edso0.ru/d69df650
100 XuMus B CTpouTeNnbCTBE. BaxkHeiue 22 05 bubnuorexa [JOK
CTPOUTEIIbHBIC M KOHCTPYKIIMOHHBIC MATEPUAITBI https://m.edso0.ru/d69df650
101 XuMHUS B CeNbCKOM X03stiicTBe. OpraHndeckue u 29 05 bubnnorexa [JOK

MUHEpaJIbHbIE y100peHUs

https://m.edso0.ru/d69df650

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YUYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

Xumus, 10 xmace/ Tabpuensa O.C., OOmecTBo ¢ OTrpaHUYCHHOW OTBETCTBEHHOCTBIO «/[PODAY;
AxuunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»
Xumus, 11 xmace/ TIabpuensa O.C., OOmecTBo ¢ OrpaHWYEHHOW OTBETCTBEHHOCTHIO «JIPODAY;

AxuunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOIANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. O.C.I'abpuensH, I'.I'.JIpicoBa «Xumust Metonnueckoe nocoobue — 0a30BbIil ypoBeHb» - M.: lpoda 2022
TO/I.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01as XxumMusi B TecTax, 3agavax, ynpaxkHeHusx. 11 kmacc» — M.:
Hpoda, 2023 rog.

1. O.C.I'abpuensH, I'.I'.JIpicoBa «Xumust Metonundeckoe nocobue — 06a30BbIil ypoBeHb» - M.: Ipoda 2022
TO/I.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O0mmas XxumMusi B TeCTax, 3aaadax, ynpaxkHeHusx. 11 xmace» — M.:

Hpoda, 2023 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

1. Poccwuiickast anekTpoHHast mikoja. - https://resh.edu.ru/
2. "anxumuk" - http:/alhimik.ru
3. Kypnan «xumus u sku3Hb»10 - https://hij.ru/
4. IToxbopHa nuTepaTyphl o xumumio - http://c-books.narod.ru/
5. Xypnuan " 1 centsiops" - https://1sept.ru/
6. Mudoypox - https://iu.ru/video-lessons
. COOpHHK cTareii 0 XMMHYECKHX DJIEMEHTAX, HIUTFOCTPHPOBAHHBIA OIMMCAHUEM OSKCIIEPUMEHTOB. -

http://www.periodictable.ru
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