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HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma 1O XUMHUU Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHUs
pa3pabotaHna Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoit ®enepauun», TpeOOBaHH K pe3yibTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTeNbHONW TMporpaMmbl  cpefHero ob6mero o6paszoBanus(D@OII
COO), npencrapneHHbIx B DeepaibHOM rOCy1apCTBEHHOM 00pa30BaTEeIbHOM CTaHIApTe
COO, c¢ yuérom Konuenuuu npenoaaBaHusi y4dyeOHOro mnpeaMera «XUMHUS» B
oOpa3oBarenbHbIX oOpranu3auusax Poccuiickoit ®denepanuu, peaqu3ylOlUX OCHOBHBIE
oOpa3oBareibHblE MPOrpaMMbl, W OCHOBHBIX TMOJOXEHUH «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuon ao 2025 roma» (Pacmopspkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XuMHUS Ha ypOBHE YIIIYOJIEHHOTO M3YYEHHUs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOro oOpaszoBanus yuammxcsa 10—11 xmaccoB. M3yueHue mnpenmera,
peanu3yemMoe B YCHOBUSAX IU(PPEpeHIIMPOBAHHOTO, NPOGUIBLHOTO O0yYeHHs, MPU3BAHO
oOecrieuyuTh 0011€00pa30BaTENbHYI0 M OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO ISl aJanTallui UX K OBICTPO MEHSIOIIMMCS YCJIOBHSM KU3HU B
CollMyMe, a TakXKe IS MPOAODKEHHsS] 0O0ydeHHUs B OpraHU3alMsIX NpodecCHOHATbHOTO
0o0pa3oBaHus, B KOTOPBIX XUMHUS SIBISIETCSI OTHOM U3 MPUOPUTETHBIX JUCIUTUIIMH.

B mporpamme mo XxuMuM HazHau€HUE MpeaMeTa «XHUMHS» MOJy4daeT MOAPOOHYIO
WHTEPIIPETAIMI0 B COOTBETCTBUHU C OCHOBomosaratomumu noJioxkenusimu ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTU LIeNIeH, colepKaHus, pe3yabTaToB oOydeHUs W TpeOOBaHUN K
YPOBHIO TMOATOTOBKU BBIMYCKHUKOB. CBUAETENILCTBOM TOMY SBJISIOTCS CJEAYIOIINE
BBITIOJTHSIEMbIE TIPOrPaMMOM MO XUMUM (PYHKITUH:

e HUH(POPMAIMOHHO-METOAMYECKAs, pean3alis KOTOPOil 0OecrieunBaeT MoTyuYeHue

NPENICTABIICHUS O LEJSX, COePKAHUU, O0IIeH cTpaTerun oOy4eHHsI, BOCIIUTAHUS
U Ppa3BUTUS OOYyYalOUIUXCS CpPEACTBaMM TMpEaMeTa, H3y4aeMoro B paMKax
KOHKPETHOTO TIPOQuIIS;

e OpraHM3allMOHHO-IUIAHUPYIOWIAs, KOTOpas MpPeayCMAaTpUBAaET ONpEIEICHUE:
INPUHLUIIOB CTPYKTYPUPOBAHUA M TOCIEAOBATEIbHOCTH H3Yy4EHHUs Y4eOHOTO
Marepualna, KOJIMYECTBEHHBIX U Kaue€CTBEHHBIX €ro XapaKTepUCTHK; MOAXOAO0B K
(opMUPOBaHUIO COAECPKATEILHOW OCHOBBI KOHTPOJIS U OLIEHKH 00pa30BaTeNbHbIX
JOCTH)KEHUH OOydaloluXcsi B paMKax UTOTOBOM aTTecTallid B (opMe €IUHOTO
rOCy/apCTBEHHOI'O SK3aMEHa M0 XUMUHU.

[Iporpamma aJist yriiyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHaBIMBACT HWHBAPHMAHTHOE IMPEIMETHOE COJep)KaHue, 00A3aTeNbHOE s
M3yYEHHUs B paMKaxX OTAENbHBIX Mpoduiei, mpeaycMaTpuBaeT pacrpeaeieHue u
CTPYKTYpHUpOBaHHE  €ro IO  KjaccaMm, OCHOBHBIM  COJEP)KaTEIbHBIM
JTUHUAM/pa3fienaM Kypca;



e NaéT MOPUMEPHOE pachpeliefieHue Y4eOHOTO BpPEMEHH, PEKOMEHAYEMOIro JJis
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpeajiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUCHHsI YUYEOHOrO MaTepuaia ¢
y4€TOM JIOTMKM TIOCTPOCHHSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX
CBS3€EH;

e aéT METOAMYECKYIO HHTEpPIpETAlMI0O IeJied M 3aJa4 M3ydeHUus MpeaMeTa Ha
yrayoJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO
oOmero o0pa3oBaHMs, COAEPKATEIbHONW  XapaKTEPUCTHKU  IJIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHHMS OCHOBHOM 00pa3oBaTelbHONW MPOrPaMMbl  CPEIHETO
oO1iero oOpazoBaHusi (JIMYHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX), & TaKkKe C
y4€TOM OCHOBHBIX BHUJIOB yU4e€OHO-IIO3HABATEIbHBIX JAEHCTBHI 00yYaromerocs mo
OCBOCHUIO COJICPKAHUS MPEIMETA.

[lo Bcem Ha3BaHHBIM TMO3UIMAM B TMPOrpaMMe IO XUMUHU NPEIyCMOTPEHA
IPEEMCTBEHHOCTh ¢ 00Y4YEHHEM XMMHUU Ha YPOBHE OCHOBHOTO O0Iero oopasoBaHus. 3a
npeaeiaMu  yCTAaHOBJICHHOW TMPOTpaMMOM 1O XUMHHM 00s3aTelbHON (MHBapHAHTHOMN)
COCTABJISIIONICH Co/epKaHusl Y4eOHOro TmpeaMera «XHUMHsS» OCTaéTCs BO3MOXKHOCTH
BHIOOpAa €ro BapUaTUBHOW COCTABIIIONICH, KOTOpash JOJDKHA OMPENeNAThCcs B
COOTBETCTBHUHM C HAIIPaBJICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBercTBUM ¢ KOHuenTyaidbHbIMU MNoJjioxkeHussMu OI'OC COO o Ha3zHayeHUH
npeIMeToB 0a30BOr0 M YIIIyOJIEHHOTO ypoBHeW B cucrteMe AuddepeHInpoBaHHOTO
oOydeHHs] Ha YPOBHE CpEIHEro oO0IIero oO0pa3oBaHUS XMMHs Ha YPOBHE YriIyOJIEHHOTO
U3YUYEHUs HaIpaBlICH Ha pPEaJIM3alHi0 MPEEMCTBEHHOCTH C IOCHEAYIOIINM 3TarioM
MOJIYYeHUS XMMHUYECKOTO 0Opa30BaHMS B paMKaxX HM3yU€HHUs CHEIUATbHBIX €CTECTBEHHO-
HAay4YHbIX M XHMHYECKMX JUCHUIUIMH B By3aX M OpraHu3alusX CpPEIHEro
npodeccroHaapHOrO0 00pa3oBaHus. B 3TOM CBA3M HW3yYeHHE TMIpeaMeTa «XHUMHS»
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha pACIIUPEHUE W YIiayOJeHUEe TEOPETUYECKOW U
MPAKTUYECKOM TOATOTOBKH OOYYaIOIIMXCs, BBIOPABIIUX ONPEACIEHHBIA MPOodIh
oOydeHHsl, B TOM 4YHCJIE C MEPCHEKTUBON TMOCIEAYIOMEr0 TMOTYyYeHUS XUMHYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccruonansHoro oopazoBanus. Hapsny ¢ aTum, B cBeTe
tpeboBannit PI'OC COO k mnaHUpyeMbIM pe3yibTaTaM OCBOCHUS (heaepabHON
o0pa3oBaTeIbHOM NPOrPaMMBbl CPETHEro OO0IIero 00pa3oBaHUS HW3Y4YCHHE MpeaMeTa
«XUMUS» OPUEHTHPOBAHO TAKXKE HA pEIICHUE 3a7ad BOCIUTAHUS M COLHUAJIBLHOIO
pa3BuTHs OOydYalmuxcs, Ha (popMUpOBaHHE Y HUX OOIMICMHTEIICKTYAIbHBIX YMEHHH,
YMEHHUI palMOHAIM3aIMU Y4eOHOro TpyJaa M OOOOMIEHHBIX CIOCOOOB JESTEIbHOCTH,
MMEIONIUX MEXAUCIUIIIIMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocraBistomiuMH  npeaMeTa  «XHUMHUS» Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHS
ABJISIIOTCS Yr1yOn€HHble Kypebl — «Opranndeckas XuMmusi» 1 «OO0I1asi 1 HeopraHudeckas
xumus». llpu ompeneneHur TMOAXOJIOB K OTOOpPY W CTPYKTYPHOM OpraHu3aluiu



coJiep KaHMsl 3TUX KypCOB B IPOrpaMMe MO XMMHUU 32 OCHOBY NPUHATHI oJiokeHust @I'OC
COO o paznnuusx 6a30BOro u yriyonEHHOro ypoBHEH U3yUYeHUS MIPEAMETA.

OcHoBy conepxkaHusi KypcoB «Oprannueckas xumus» U «OO01as 1 HeopraHudeckas
XUMUS» COCTABIISAET COBOKYIMHOCTH MPEAMETHBIX 3HAHUW M yMEHUU, OTHOCALIUXCA K
0a30BOMY YPOBHIO M3YYEHHs IpeIMeTa. JTa CHCTeMa 3HAHUN IOJIy4aeT OIpeaesiEHHOe
TEOPETUYECKOE JOMOJHEHHUE, MO3BOISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINNA
00BEM (pakTosornueckoro Marepraia. Tak, Ha yriyOJEHHOM ypOBHE U3YUYEHHs MpeaMeTa
oOecrieyeHa BO3MOKHOCTh 3HAUMTENBHOTO YBEIWYEHHUS 00bEMa 3HAHUM O XUMHUYECKUX
AJIEMEHTaX M CBOMCTBaX HMX COEIMHEHHUA Ha OCHOBE paclIMpeHuss U yriayOjeHus
NOpE/ICTaBIEHUH O CTPOEHUU BEIECTBA, XWMUYECKOM CBSI3M U 3aKOHOMEPHOCTSX
NPOTEKaHUsSl PEaKIMid, PacCMaTPUBAEMBIX C TOUYKH 3pPEHUS XUMHUYECKOW KHHETUKU H
TepMoauHaMuk. M3yueHue mnepuonuueckoro 3akoHa u Ilepumonuueckoir cucTembl
XUMHYECKUX DJIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX
NPEJICTABIICHUSAX O CTPOCHHUU aToMa. XHUMHUYECKas CBSI3b OOBICHSIETCS C TOYKU 3PEHUS
HSHEPreTUYECKUX H3MEHEHUW npu e€ oO0pa3oBaHMU M PA3PYUICHUH, A& TAKXKE C TOYKHU
3peHuss MexaHu3MoB €€ oOpaszoBaHus. VI3yueHue THUINOB peakUuil JOMOJHSETCA
dbopMHUpOBaHUEM TMPEACTABICHUM 00 3IEKTPOXUMHUYECKUX MPOLIecCaX U IIEKTPOIU3E
pacIulaBOB M PAcTBOPOB BEIIECTB. B Kypce opraHMYecKol XUMHUHU MPU PACCMOTPEHUU
PEaKIMOHHON CHOCOOHOCTH COEAMHEHHM YIensieTcsi oco0oe BHUMaHHE Bompocam 00
ANEKTPOHHBIX 3(]deKTax, 0 B3aUMHOM BIHMSHUM aTOMOB B MOJIEKYJaX M MEXaHU3Max
pEaKIIUH.

Oco0oe 3HaueHue MMeeT TO, YTO Ha COJEp)KaHHWE KYpPCOB XUMHH YTIIYOJIEHHOTO
YPOBHSI HM3Y4YEHUS /I KIACCOB OMNpeAen€éHHOro mnpoduis (ryiaBHbIM 00pa3oM Ha HX
CTPYKTYpPY M XapakTep JOMOJHEHUN K OOIIel CHUCTeMe MPEIMETHBIX 3HAHHUI) OKa3bIBAIOT
BJIMSTHUE CMEXKHBIE MpeAMeThl. Tak, Hampumep, B COACpPXKAHUHU TMpeAMETa JUIisl KIAcCOB
XUMUKO-(pu3nueckoro npodwist 0osbioe 3HaYeHHE OYIyT MUMETh 3JIEMEHTHl y4eOHOTo
MaTepuaina mno oodmed xumun. [Ipu n3yueHun mpeaMera B JaHHOM cllydae akieHT OyaeT
clenaH Ha OOIIHOCTh METOJOB MO3HAHMsS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHHU U B
(¢u3uke: aTOMHO-MOJIEKYJISIpHas Teopus (MOJEKyJIspHas Teopus B (U3MKE), 3aKOHbBI
COXpaHEHHUsI MacChl U SHEPTUH, 3aKOHBI TEPMOAMHAMHUKH, JIEKTPOJIN3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B 10 Xe Bpemst B coiep)kaHUHM IpeAMeTa A KJIacCOB XUMHKO-OMOJIOrHYECKOTO
npo¢uiast OonblIuil yaenbHBI Bec OyAeT MMeTh opraHuyeckas xumus. B stom ciydae
MPEIOCTABISAETCS BO3MOXKHOCTD JUIsl O0jiee 0OCTOSTENIbHOTO PACCMOTPEHUS XUMUYECKOU
OpraHM3alMyd KJIETKM Kak OHOJIOTMYECKOM CHCTEMBbI, B COCTaB KOTOPOM BXOMST, K
npuMepy, TaKue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMOUABI, O€JKH, YIJIeBOJBI,
HYKJICMHOBBIE KHCJIOTBI W Jpyrue. llpm osToM 3HaHHMA O cOCTaBe U CBOWCTBAx
NpeICcTaBUTEeNIed OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB CIIyXKaT OCHOBOW IS
M3YYEHUS CYIIHOCTH NPOLEcCOB (POTOCUHTE3A, AbIXAHMS, TUILEBAPEHU.



B nniane ¢opmupoBaHus OCHOB HAyYHOTO MUPOBO33PEHHUSI, OCBOCHHSI OOILIEHAYYHbBIX
METOZOB MO3HAHMS M OIIbITA NMPAKTUYECKOTrO NPHUMEHEHHsS HAYYHBIX 3HAHUN H3Y4YCHHE
npeaMera «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS3SIX C
y4eOHBIMU MpeaMETaMU, BXOJSUIMMHU B COCTaB IpPEIMETHbIX obOsactell «EcTecTBEHHO-
Hay4HbIE IpeIMeThI», «MaTtemaTika u uHpopmaTika» U «Pycckuii sI3bIK U TUTEpATYpaX.

[Ipu u3ydyenun yyeOHOro npeamera «XuUMUs» Ha yriayOJa€HHOM YPOBHE Takke, Kak
Ha YPOBHE OCHOBHOTO M CpeJHero odiiero oopa3zoBaHusi (Ha 6a30BOM YpOBHE), 3ajaydeii
MEPBOCTETIEHHON 3HAYMMOCTH SBJISIeTCS OPMUPOBAHKE OCHOB HAYKU XMMHU KakK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOW IEATEIBHOCTU YEJIIOBEKA M OJHOI0 W3
KOMITIOHEHTOB MHPOBOM KyJIbTyphbl. Pemienue 3Toi 3amauum Ha yriayOJE€HHOM YpOBHE

N3YUYCHH:A ITPCAMCTA MPCAIIoJIaract peajm3aliuio TaKux LICJ'ICI\/JI, KakK:

dbopmMupoBaHuE  MPENCTABICHUN: O  MaTEepUAJIbHOM  €IUHCTBE  MHpA,
3aKOHOMEPHOCTSAX W IMO3HABAEMOCTH SIBIICHUM MPUPOALI, O MECTE XUMHHU B
CHUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poJih B 0OECIeUeHUU YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIeM IKOJIOTHUYECKOM, DHEPreTUIeCKON 1
MUIIEBOM 0€30MaCHOCTH, B PAa3BUTHUU MEIUIIUHBI, CO3JaHUN HOBBIX MaTEpPHAJIOB,
HOBBIX UCTOYHUKOB SHEPIuu, B obecrieueHU U palOHaIBLHOTO
IPUPOIOTIONIH30BaHMS, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOMIEH KYIbTYpPbI
YelioBeKa, a TakkKe OHKOJOTMYEeCKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOI CpeJIE;

OCBOEHUE CHUCTEMBI 3HAHUM, JIEKAIIMX B OCHOBE XMMHUYECKOW COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (PyHIaMEHTaJbHBIX MOHSATUN, 3aKOHOB U
TEOPHI XMMUU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHH BELIECTBA HAa Pa3HbBIX
YPOBHSIX —  aTOMHOM, HOHHO-MOJIEKYJIIDHOM,  HAJMOJIEKYJISPHOM, O
TEPMOAMHAMUYECKUX M  KHUHETUYECKUX  3aKOHOMEPHOCTSAX  MPOTEKaHUS
XUMUYECKUX pEaKIUid, 0 XMMHYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX
cucTemMax, 00 OOIIMX HAyYHBIX MPUHIIUIIAX XUMHUYECKOTO MTPOU3BOICTRA;
dbopMupoBaHuEe y 00yYarOUUXCsi OCO3HAHHOTO TMOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBSCHEHHUS KIIOYEBBIX WACH M MpolOiieM
COBPEMEHHOW XUMUH, JJI1 OOBSICHEHUSI U TPOTHO3UPOBAHUS SIBIICHUHN, UMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOJY; TPAMOTHOTO PEIICHUS MpPOOJIeM, CBSI3aHHBIX C
XUMHEH, NPOTHO3UPOBAHMS, AHAIM3A U OLEHKU C NO3UIUH 3KOJIOTHMYECKOU
0€30MacHOCTH TOCJE/CTBHA OBITOBOM W MPOU3BOJCTBEHHOW IEATEITHLHOCTH
YEJIOBEKAa, CBA3aHHOM C XHWMHUYECKUMM IPOW3BOJICTBOM, HCIIOJb30BAHUEM U
nepepaboTKOil BEIIECTB;

yIiyOJIeHUE MNPE/ICTABICHUN O HAyYHBIX METOJaxX MO3HaHUs, HEOOXOIUMBIX s
MPUOOPETeHHs] YMEHUW OpPUEHTHUPOBATHCS B MHPE BEHIECTB W OOBSICHECHHS
XUMHUYECKHX SIBJICHHM, HUMEIOIIUX MECTO B MPUPOAE, B MPAKTUYECKOU
NEATENBHOCTY U TOBCEIHEBHOM JKU3HMU.



B mnane peanmzarnuu MepBOOYEPETHBIX BOCIUTATEIBHBIX W Pa3BUBAIOMUX (YHKITAN
IIEJIOCTHON CHCTEMBI CPEHETO OOIIEeT0 00pa30BaHMs MPU U3YyUYEHUHU TPEIMETa « XUMHS
Ha YIIyOJIEHHOM YpPOBHE OCOOYIO aKTyaJdbHOCTh NMPUOOPETAIOT TakUe IEIU U 3aJayu,

KakK:

BOCITUTaHUE YOSKIEHHOCTH B IMO3HABAEMOCTH SBJICHUN MPUPOIBI, YBAKCHHS K
MPOIIeCCY TBOPYECTBA B 00JIACTH TEOPETHUCCKUX M MPUKIIAIHBIX HCCICTOBAaHUH B
XHUMHH, (OPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMU K OOYYEHHUIO U MMO3HAHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJTIO
M CAMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS OOIICUEIIOBEYECKIX [IEHHOCTEH;
pa3BHTHE IIO3HABATEIBHBIX HWHTEPECOB, WHTEUICKTYaIbHBIX M TBOPYECKUX
criocoOHOCTe o0ydaronuxcs, GOpMUPOBAHUE Y HUX CO3HATEILHOT'O OTHOIICHUS
K caM000pa30BaHUIO M HEMPEPHIBHOMY O0pa30BaHHIO KaK YCIOBHIO YCIEIIHOM
npoecCHOHaIbHOM M OOINECTBEHHOW  JCATCIBHOCTH,  OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3/IOPOBBIO U IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;
(dbopMHUpOBaHUE YMEHUN M HABBIKOB Pa3yMHOI'O MPHUPOJIOTIOIB30BAHMS, PA3BUTHE
OKOJIOTHYECKOW  KYJBTYpbl, TPHOOPETCHUE OIbITa OOIICCTBEHHO-ITOJIC3HON
AKOJIOTUYECKON JIeATEITHBHOCTH.

OO611ee 4nciio YacoB, MPEAYCMOTPEHHBIX IJI1 U3YUEHUS XUMUU Ha yriayOJIEHHOM ypOBHE
cpeaHero obiiero oopasoBanusi, coctariseT 204 yacos: B 10 kinacce — 102 ygaca (3 yaca B
Heento), B 11 kimacce — 102 gaca (3 yaca B Hezelo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHUM.

[Ipenmer W 3HaYeHUE OPraHUYECKOW XUMHUH, MPEACTABICHHE O MHOI000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEKTPOHHOE CTPOEHUE aTroMa YTriepojia: OCHOBHOE U BO30YXKIEHHOE COCTOSHHS.
BaneHnTHble BO3MOXKHOCTM aroma Yriiepoja. XUMUYEecKas CBA3b B OPraHUYeCKHUX
coelMHEeHUAX. Tumnbl THOpUAM3ALMU aTOMHBIX opOuTanei yriepona. MexaHU3MBbI
oOpa3oBaHHs KOBAJIEHTHOM CBsA3M (OOMEHHBI M JIOHOPHO-aKLUENTOPHBINH). Tumsl
NEpEeKpbIBaHMS aTOMHBIX opOuTanei, o- u m-cBsi3u. OnuHapHas, JBOMHAs M TpOMHAas
cBs3b. CrocoObl paspbiBa CBSI3eM B MOJEKyJax opraHuueckux BemiecTB. llonstue o
CBOOOJIHOM pajiukaie, Hykieoduie u snektpodue.

Teopust crpoenust opranmyeckux coeauHeHuid A.M. ByTiiepoBa U COBpeMEHHbIE
NpPEJICTABIICHUsI O CTPYKType MOJIEKYJ. 3HAYeHHEe TEOPUU CTPOCHMUSI OPraHUYECKUX
coelMHEeHU. MonekynsipHble W CTpYyKTypHble (opmynbl. CTpyKTypHBIE (QOPMYIIBI
pa3IMYHBIX BUAOB: pa3BEPHYTas, COKpalll€éHHas1, ckeyeTHas. M3omepus. Bunsl uzomepuu:
CTPYKTYpHasi, TPOCTPAHCTBEHHAsl. DJIEKTPOHHBbIE AP(DEKTHI B MOJIEKYJIaX OPraHUYECKUX
coeMHEHNN (MHIYKTUBHBIN U ME30MEPHBIN 3P DEKTHI).

[IpencraBinenne o kiIaccupuUKaIMM  OpraHuyeckux BemecTB. [loHsTHEe O
¢ynkumonanpHoi rpynme. ['omonorus. ['omonormueckue psiabl. Cucremaruyeckas
HOMeHKJIatypa opranndeckux coenuHennii (IUPAC) wu TpuBHMalbHBIC Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIEH.

OcobenHoctu ¥ KjaccUUKAIMS OpraHMYecKuX peakuuil. OKHUCIUTETBHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPraHUYECKOW XUMHUH.

OKCIEpUMEHTAIIbHBIE ~ METOABbl M3YYEHHsS BEIIECTB W HX  IPEBPAILCHUN:
O3HaKOMJIEHHE C oOpasllaMu OpraHMYECKHUX BEIIECTB M MaTepualaMH Ha HMX OCHOBE,
ONBITBl TIO0 TMPEBPALICHUI0 OPraHUYECKHUX BEUIECTB IpPU HArpeBaHuM (IJIABJICHHE,
o0yTrMBaHKUE U TOPEHHE), KOHCTPYUPOBAHHUE MOJENIEH MOJIEKYJl OPraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['omonmoruueckuii psig anmkaHoB, oOmas ¢GopMmyrna, HOMEHKIATypa |
M30MepHs. DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOGHHME MOJIEKYJl alKaHoB, SP°-
ruOpuIn3anys aTOMHBIX OpOUTaNel yriepoaa, o-cBsi3b. OU3HUECKHE CBOWCTBA AJIKAHOB.

XUMHUYECKHE  CBOMCTBA  aJIKAHOB:  PEAKIMU  3aMEIICHHs, HW30MEPHU3aLNH,
NETUAPUPOBAHMS, UUKIW3AlMU, MHUPOJIM3a, KpekuHra, ropenus. llpencraBienue o
MEXaHU3ME PeaKINil paJruKaIbHOIO 3aMEICHHUS.

Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U IPUMEHEHUE AJIKAHOB.



Huknoankanel. O6mas Qopmyna, HOMEHKiIarypa U uzomepud. OcoOeHHOCTH
CTPOCHHMSI W XUMHUYECKHUX CBOWCTB MaJbIX (LMKIOMPOIAH, IUKIOOYyTaH) M OOBIYHBIX
(UMKJIOMEHTaH, IMKJIOrNeKCaH) UUKIoankaHoB. CnocoObl MOJYyYEeHUs] U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankennl. ['omomorudeckuid psij ajakeHoB, oOmas ¢Gopmylia, HOMEHKJIAaTypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI AajKEHOB, SP>-THOpHMAM3aus
aTOMHBIX opOuTanel yriaepoaa, o- U m-cBs3U. CTPyKTypHass U reomeTpuyeckas (Luc-
TpaHc-) uzomepus. dusnyeckre CBOMCTBA AJIKEHOB. XHWMHYECKHE CBOMCTBA: pEaKIuu
MPUCOCANHEHUS, 3aMEILECHUS] B O-TIOJIOKEHHE TP JBOMHOM CBS3M, MOJIUMEPU3ALNN U
okucinenus. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peaKIMM Ha JBOWHYIO CBA3b.
CrniocoObl oJTy4eHUs U IPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccudukauus ankagueHoB  (CONMpsDKEHHBIE, M30JUPOBAHHbBIE,
Kymynuposanusie). (OCOOEHHOCTH HIEKTPOHHOIO CTPOCHUS M XUMHUYECKHUX CBOICTB
conpsbKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. I[lomuMepusarnus conpsiKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuil psiy ajdkuHOB, oOmas QopmMylia, HOMEHKIATypa U
u30MepHs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKWHOB, Sp-
ruOpuau3anus aroMHbIX opOuTanedt yriaepoga. Dusmyeckue CBONCTBA aAJKHUHOB.
XHWMHUYECKHE CBOWCTBA: PEAKLIMHM MPUCOEIUHEHHMS, IUMEPHU3ALUM W TPUMEPHU3ALNH,
okucieHus. KHCIOTHbIE CBOWCTBAa ajJKWHOB, WMEIOMIMX KOHLEBYIO TPOWHYIO CBSI3b.
KauecTtBeHHbIE peakiuu Ha TPOWHYIO CBsA3b. CHoOcOObI TONYYEHHS U TMPUMEHEHUE
AJKHOB.

ApoMatuueckue YrieBOAOPOAbl (apeHbl). ['omMonoruyeckuid psij apeHoB, oOmIas
dbopMyna, HOMEHKIATypa U HM30MEpHs. DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIBI OeH30i1a. du3nyeckue CBOKWCTBA apeHOB. XMMUYECKHE CBOMCTBA OCH30/1a U €ro
TOMOJIOTOB: PEAKIIMU 3aMEIICHHs] B OCH30JHHOM KOJIbLIE U YTJIEBOJOPOIHOM pajuKale,
peakiuuu TPUCOCIUHEHHMs, OKHCIeHHe TromoiioroB Oen3ona. IlpencraBnenue 00
OpPUEHTHUPYIOIIEM JICUCTBUH 3aMeCTUTENIEH B OEH30JIbHOM KOJIbIIE HA IPUMEPE aTKHIbHBIX
paguKalioB, KapOOKCWJIbHOW, THAPOKCUIBHOM, aMHUHO- W HUTPOTPYHIbI, AaTOMOB
rasioreHoB. OCOOCHHOCTH XWMHUYECKMX CBOMCTB ctuposa. llomuMepusammsi cTupoda.
Crioco0bl IOTydYeHUs ¥ IPUMEHEHNE apPOMATHYECKUX YTIIEBOIOPOIOB.

[Mpuponusiii ta3. llomytHeie HedTaHble Ta3el. HedTh u €€ mpoucxokaeHue.
Kamennsiii yronb M mpoaykTel ero mepepaboTku. CrocoObl mepepaloTKu HEPTH:
MEePETOHKA, KPEKUHT (TEPMUUYECKHMA, KaTATUTUIECKHid), pudpopmuHr, muponus. [IpomaykTe
nepepadboTku HePTH, UX MPUMEHEHUE B MPOMBIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIIE€BOAOPOAOB.

DONEKTPOHHOE CTPOEHUE TaJOr€HIIPOM3BOIHBIX YTIIEBO0PO10B. Peakiinn 3aMenieHus
rajioreHa Ha TUJpOKCOTpyNIy, HUTPOrPYIIy, IMAHOTPYIIy, aMuHOorpymnmy. JlelicTBue Ha
rajJjioreHIPOU3BOIHbIE BOJHOIO W CIHUPTOBOrO pactBopa Imienouu. BiaumopeicTsue



UTaJOreHaJKaHOB C MarHueM © [uHKOM. [loHATHE O MeTalIoOpraHuYeCcKUuX
coeMHeHusAX. Mcrnonp30BaHNE TaIOT€HITPOU3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE U
MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB U UX MPEBpaALCHUN: H3yYCHUE
(bU3MYECKUX CBOWCTB YTIJIEBOJOPOJOB (PacCTBOPUMOCTB), Kaue€CTBEHHBIX peaKIul
YIJE€BOJIOPOJIOB PA3JIMUHBIX KJIacCOB (oOeclBeYMBaHHE OpPOMHOW WU HMOJHOW BOJIBI,
pacTBOpa IMepMaHraHaTa KaJus, B3aMMOJEUCTBHUE alleTHJIEHA C aMMHUAYHBIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE YTIiIepoJia U BOJOPOa B OPraHUYECKUX
BEII[ECTBAX, MOJYYCHUE ITUIICHA U U3YYCHUE €T0 CBOMCTB, O3HAKOMJICHUE C KOJIJICKITUSIMHU
«HedTp» 1 «Yromby, ¢ oOpa3liaMH IJIacTMacc, KaydyykKOB M PE3UHbI, MOJEIUPOBAHUE
MOJIEKYJI YTJIEBOJIOPOJOB U TaJIOr€HIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucnopoaconep:xaiue oprannieckue coenHeHHs.

[Ipenenpubie ogHOATOMHBIE CUPTHI. CTpoeHHUE MOJIEKYJN (Ha MpUMEpe METaHoJIa U
sTaHona). ['omonoruueckuit psg, oOmas Qopmyna, H30MepUs, HOMEHKIATypa U
knaccudukarus. duznueckue CBOWCTBA  MpEJEIbHBIX  OJHOATOMHBIX  CIIHUPTOB.
Bonopoanbie cBsizm MeXIy MOJIEKYJIaMH CHOUPTOB. XUMHUUYECKHE CBOMCTBA: PEAKIIUH
3aMeleHus, JACTHApaTallii, OKUCICHUS, B3aUMOJCHCTBHE C OpPraHUYECKHUMHU W
HEOpPraHMYeCKUMU KucioTaMu. KadecTBeHHass peakiusi Ha OJHOATOMHBIE CIHUPTHI.
JleificTBue 5TaHONAa W MeETaHOJAa Ha Opranu3M uenoBeka. CrnocoObl MOMy4YeHUS U
NPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa U u3zoMepusi. OcoOeHHOCTH (U3UYECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHbIE CIUPTHI — STUJIICHTIIUKOb U HiepruH. Dusndeckue U XUMUYECKUe
CBOICTBA: pEeaKIUU 3aMEIEHHUsI, B3aUMOJICHCTBHAE C OPTAHUYECKUMHU M HEOPraHUYECKUMHU
KACTIOTaMH, Ka4yeCTBEHHAs peakIMs Ha MHOroaToOMHble ChupThl. lIpeacTtaBienue o
MEXaHU3ME peaKIUi HykKiIeopmipbHOro 3amerieHus. JlelicTBHMEe Ha OpraHu3M 4YeJoBEKa.
CriocoObl IOTy4eHHs ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYINbI, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OCH30JIBHOTO
anpa. dusmueckue cpoiictBa QeHosma. OCOOCHHOCTH XWMHUYECKHX CBOMCTB (¢eHona.
KauectBennbie peakiuu Ha QeHon. TokcumunocTs ¢enona. CrnocoObl TOTydYeHHUS U
npuMmeHeHue ¢penona. GenondopmanbaeruaHas cMoa.

KapOoHunbHble COEMWHEHUS — ajbJACTUIBI W KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWIILHOM TPYMIIEL. [ OMOIOTHYecKre Psabl allbIETHI0B M KETOHOB, o0mIas Gpopmyrna,
U30MepUsi U HOMEHKJIaTypa. OU3NYECKUE CBOMCTBA albJICTUA0B U KETOHOB. XUMHUUYECKHUE
CBOMCTBa aJbJCTMJ0OB M KETOHOB: peakuuu mnpucoenuHeHus. OKUCICHHE albIEruoB,
KaueCTBEHHbIE pEaKIUH Ha albJerubl. CrocoObl MONMYYEHUs] U IPUMEHEHUE albJAeT 0B
Y KETOHOB.

OnHOOCHOBHBIE TMpeJieNibHbIE KapOOHOBBIE KHUCHOTHI. (OCOOEHHOCTH CTPOECHUS
MOJIEKYJ1 KapOOHOBBIX KuCHOT. M3omepus u HomeHknarypa. Dusnueckue cBoHCTBa



OJTHOOCHOBHBIX MpEJEIbHbIX KapOOHOBBIX KHUCJIOT. BOAOpOAHBIE CBSI3U  MEXKIY
MOJEKyJIaMU KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakuus 3TepuUKaIg, PeaKuy ¢ y4acTUEM YIJIEBOAOPOAHOro paaukana. OcoOeHHOCTH
CBOICTB MyYpaBbUHOM KHUCIOTHL. IloHSATHE O NPOU3BOAHBIX KAPOOHOBBIX KHUCIOT —
CIOXHBIX 3¢pupax. Muoroobpasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOMCTB
HEMpeJeIbHbIX M apOMATHYECKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX KHUCIOT,
TUAPOKCUKAPOOHOBBIX  KUCHOT. [IpencraBuTenu  BhICIIMX — KapOOHOBBIX — KHCIIOT:
CTeapuHOBas, NAJIbMUTHHOBAS, OJICUHOBAA, JUHOE8As, TUHOIEH08as KUCIOThl. CocoObl
MOJIYYEHUS] U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 5>¢upsl. ['oMonoruueckuii psa, obOmas ¢opMyna, u30Mepuss U
HOMEHKIaTypa. Ou3nyeckrue U XMMHUYECKHUE CBOWMCTBA: THIIPOJIU3 B KUCJIOW U IIETOYHON
cpene.

Kupsi. Ctpoenue, GpU3NYECKUEe U XUMUUYECKUE CBOMCTBA KUPOB: TUIIPOJIU3 B KUCIION
U 1ea04Hoi cpege. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIIMX OCTATKU HETPEETbHBIX
KUPHBIX KUCIIOT. JKUPHI B IPUPOJIE.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

O6mas xapakrepucTtuka yriaeBoaoB. Kmaccudukanus yrieBogoB (MOHO-, AU- U
nojaucaxapunbl).  MoHoOcaxapuabl:  TUIIOKO3a,  (QpyKTO3a,  rajakrosa, pubo3a,
nezokcupu6o3a. Dusnueckue CBOWCTBA M HaxoXieHHWe B mnpupone. DOTOCUHTES.
XHWMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMM C YYaCTHEM CIIUPTOBBIX U albJAETHIHON TPYII,
COUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHue TIIIOKO3bI, €€ 3HaYeHUE B
KUZHENECATEIbHOCTH oOpraHusMa. [lucaxapuapl: caxapo3a, MajibTO3a U JIAKTO3a.
BoccranaBnuBaronme M HEBOCCTAHABIMBAIOMIME Aucaxapuibl. ['Maponn3 nucaxapuios.
Haxoxnenue B mnpupone u npumeHeHue. llomumcaxapuapl: Kpaxmall, TJIUKOTEH U
nestono3a. CTpoeHne MakpoMOJIEKyJl KpaxMmalna, TJIMKOTeHa U 1eJUIIon03bl. dusndeckue
CBOMCTBa KpaxMmalla M UEJUIF0JI03bl. XWMHUYECKHE CBOWMCTBAa Kpaxmala: THIPOJIN3,
KaueCTBEHHAs pEaklusi C HOA0M. XUMHUYECKHE CBOWCTBA IIEJUIIOJIO3bI: THUAPOIIU3,
noJiyueHre 3(QuUpoB 1eIUTron03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,
alleTaTHBIN MIENK).

OKCHEpUMEHTAJIbHBIE ~ METOABbl M3YYEHUsS BEIIECTB W HMX  [PEBPAILCHUI:
pPacTBOPUMOCTh PA3JIUYHBIX CIUPTOB B BOJI€, B3aUMOJACHCTBUE HTaHOJA C HATPHUEM,
OKHCJIEHHE HSTHJIOBOIO CHUPTAa B albJEeTH] Ha PACKAIEHHOW MEIHON MPOBOJIOKE,
OKHCJIEHHE OSTWJIOBOIO CHUpPTAa JIUXPOMATOM Kaius (BO3MOXKHO HCHOJIb30BAHHE
BHUJICOMATEpUATIOB), KAUYECTBEHHbIE pEAKUUMKW HAa anbAeruibl (C  TUAPOKCUIOM
nuammuHcepeopa(l) u runpokcunom meau(ll)), peakuuss ravnepuHa ¢ TUIPOKCHUIIOM
Menu(ll), xumuueckue cBOICTBA pacTBOpa YKCYCHOUM KHCIIOTHI, B3aUMOJECHCTBHE pacTBOpa
roKo3bl ¢ ruapokcuaoMm Menu(ll), B3ammojaelicTBue Kpaxmana € HOAOM, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a7a4d no Temam «Cnupthl U QeHonb», «KapOOHOBBIE KHCIOTHI.
CnoxHbie 3UpbI».



A30Tco/iep:Kanue OpraHudecKue coeJMHeHus.

AMHHBI — OpraHMuYecKkue TMpou3BOAHBIE ammuaka. Kiaccudukanus aMUHOB:
anudaTUuyecKue M apoMaTUYECKue; TMEpPBUYHbIC, BTOPUYHBIE W TpeTU4HbIe. CTpoeHue
MOJIEKYJ, o0Omas ¢opMyia, H30MepUs, HOMEHKIaTypa M (U3HYECKHE CBOICTBA.
XuUMHYeCcKOoe CBOMCTBa anuaTUUEeCKUX aMHUHOB: OCHOBHBIC CBOMCTBA, alKIJIMPOBAHUE,
B3aUMOJICCTBUE MEPBUYHBIX aMUHOB C a30TUCTOM KUCIOTOM. COMu anKUIaMMOHMUSL.

AHWIMH — TpeACTaBUTENIb aMUHOB apoMaruueckoro psjga. CTpoeHuEe aHWIMHA.
B3anmHOe BiusHHME TPYII aTOMOB B MoJieKysie aHuinHa. OCOOCHHOCTH XUMUYECKUX
cBoiicTB aHwiuHa. KadecTBeHHble peakiuuu Ha aHUIWH. CrnocoObl TONMY4YeHUs W
npuMeHeHne anudatudeckux aMmuHoB. [lonyueHnne aHuIMHA U3 HUTPOOEH30171a.

AmMuHokucnoTel. Homenknatypa u wuzomepusa. OTaenbHbIE NPEACTABUTEIN O-
AMUHOKHCJIOT: TJUIMH, ajlaHuH. Du3nueckue CBOWCTBA AMUHOKHUCIOT. XHUMHUYECKHUE
CBOMCTBAa aMHMHOKHUCJIOT Kak amM(OTEpHBIX OpPraHUYECKUX COCAMHEHUM, peaKus
MOJIMKOHJACHCAIIUKM, O0pa30oBaHWE TENTUIHOM CBA3U. buojornueckoe 3HaYCHHE
aMUHOKHUCIIOT. CUHTE3 ¥ TUJIPOJIU3 TICTITH]IOB.

benku xak npuponHbie nmoauMepsl. [lepBuyHas, BTOpuYHas U TpETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: THIAPOJIN3, JCHATYpalltsl, KAUeCTBEHHbIE PeaKIuu
Ha OCJIKU.

OKCIEpUMEHTAIIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPALLICHUI: pACTBOPEHUE
OelIKOB B BOJIe, JeHATypalus OeJIKOB MpH HarpeBaHWU, LBETHHIE PEAKIMU Ha OEJNKH,
pelIeHrne SKCIEPUMEHTAJbHBIX 3a/ad M0 TeMaM «A30TCOAEpKalllue OpPraHuYeCKHe
coeMHEHUs» U «Pacro3HaBaHHe OPraHUYECKUX COCTUHEHUIN».

BricokomoJieKyJIIpHbIE COeIMHEHMUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEJAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3AlUU, CPEIHASI MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYISIPHBIX COCIMHEHUN — MNOJMMEpHU3alUs U
MOJINKOHAEHCALIUS.

[lonumepHble  MaTepHAIbL. [InactmMaccsl  (HOJMMATWUIICH,  MOJHMIPOIHIIEH,
MOJIMBUHUWIXJIOPU/I, MOJIUCTUPOT, MOJIMMETUIMETAKPUIIAT, MOJTMKapOOHATHI,
noydTUIeHTepedTanar). Ytunusamnus u nepepadoTka miacTUKa.

DnacToMephl: HATypalbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTaIueHOBBIH,
XJIOPOIPEHOBBIN, H30IIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HarypanpHble (XJIOMOK, IIEPCTh, IWIENK), HCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmumeps! crnenUaNbHOTO Ha3HaueHUs (TeJIOH, KeBIap, 3JIEKTPOIPOBOJSIINC
MOJIUMEPBI, OMOpa3naraeMble MOJTUMEPHI).

OKCIEpUMEHTAJIbHbIE ~ METOABbl  M3YYEHHUsS BEIIECTB W HX  [PEBpPAIICHUI:
O3HAKOMJICHHE C O0O0pa3naMu NPUPOAHBIX MU MCKYCCTBEHHBIX BOJIOKOH, ILJIaCTMAcC,



Kay4yKOB, pElIeHHE SKCIEPUMEHTAJIbHBIX 3aJlay 1o Teme «Pacno3HaBaHHE IIacTMacc U
BOJIOKOH.

Pacu€rHble 3anaum.

Haxoxnenue mMonekyasipHOd (HOpMyJbl OPraHMYECKOro COEAMHEHHS] M0 MaCCOBBIM
JOJIIM DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXJACHHE MOJIEKYJISPHOU (OpMYIIbl
OpraHUYecKOro COeIMHEHMs] Mo Macce (00bEMY) MPOAYKTOB CropaHus, MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) IPOAYKTOB PEAKIIMHU W/WIH UCXOAHBIX BEUIECTB, YCTAHOBIECHUE
CTPYKTYpHOU (hOpPMYJIbI OPraHUYECKOI'O BEIIECTBA Ha OCHOBE €r0 XMMHUYECKHUX CBOMCTB
WIM CHOCOOOB TMOJNYYEHUs, OINpeAesieHue JOJM BbIXOJAa TMPOAYKTa PpEaKIUH OT
TEOPETUYECKU BO3ZMOKHOTO.

MeXnpeaMeTHBIE CBSI3H.

Peanmzanusi MeXIpeIMeTHBIX CBSI3ed MPH W3YYCHWH OpraHWYecKoil xumuu B 10
KJIacCe OCYILIECTBISETCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX
NOHATUH, TaK M TOHITHHA, MPUHATHIX B OTACIHHBIX MPEAMETaX €CTCCTBCHHO-HAYYHOTO
IUKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBIICHUE, HAYYHbIN (aKT, TUNoTe3a, TEOpHs,
3aKOH, aHaJIW3, CUHTE3, KjaccuduKaiys, Hablo/IeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIIb,
MO/JIEIIMPOBAHHUE.

dusuka: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJa, SHEPreTHUYECKUM
YPOBEHb, BEILECTBO, Te€NO, OOBEM, arperaTHOE COCTOSIHHE BEIECTBA, (UINYECKUE
BEJIMYUHBI, €IMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTUS, Macca.

buonorusa:  kinerka,  oOpraHm3M,  JKocuctema,  Ouocdepa,  MeTabOIU3M,
HACJIEZICTBEHHOCTb, ABTOTPO(HBIA M TeTepoTPO(HBI TUN MNHUTaHUS, OpOXKEHHE,
(dorocuHTe3, BIXaHUE, OCIKH, YIIIEBObI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpa¢usi: nose3Hble HCKONAEMbI€, TOILIUBO.

TexHonorusi: nuIEBblE NPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MHUTAHHUS, MOIOLIUE
CpEICTBa, MaTEpPHUAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMHUM.

Atom. CoctaB aTOMHBIX sjaep. XuUMHUeckud »snemeHT. HM3otombl. CtpoeHue
AJEKTPOHHBIX O0O0JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHYEeCKUE YPOBHU U
o lypoBHU. AToMHBIE opOuTanu. Knaccudurarusi XaMUIeCKHX JIeMEHTOB (S-, p-, d-, f-
aneMeHThl). PacnpeneneHue S3JIE€KTPOHOB MO AaTOMHBIM —OpOUTANsIM. JIEKTPOHHbIE
KOH(UTypalluid aTOMOB JJIEMEHTOB MEPBOTO—YETBEPTOrO TIEPHOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHHH, AJIIEKTPOHHBIE KOH(Urypauuu MOHOB.
DIJIEKTPOOTPULIATEIBHOCTD.



Ilepuonnueckuil 3axkoH U llepuonuueckas cucrema xumMudeckux sneMeHTtoB JI.U.
MenpaeneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U [leprnoanveckoil CUCTEMBI XUMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOECHUS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO
rpyIIaM 1 IepuoaM. 3JHaueHue nepuoanyeckoro 3akona /.M. Menaeneesa.

XuMHYECKass  CBA3b. BHUAbl XMMHUYECKOM  CBA3U: KOBAJECHTHAs, HWOHHAs,
MeTajndyeckas. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U JOHOPHO-
AKIENTOPHBIA. DHEPTUS U JJIMHA CBS3U. [10AspHOCTH, HANIPABIEHHOCTh U HACBIIIAEMOCTD
KOBaJIeHTHOW cBsizu. KpatHbie cBsizu. BopopoaHas cBaA3b. MexXMONEKYIspHbIC
B3aUMOJICUCTBUS.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM (HA PUMEPE COCAMHEHUMN PJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBneHre O KOMIUIEKCHBIX coequHeHusX. CocTaB KOMIIJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeib, JIMTaH/bl. 3HAYECHHWE KOMIUICKCHBIX coeauHeHui. [loHsTtue o
KOOPAMHAILIMOHHON XUMUH.

BemiectBa MOJEKYJIApPHOTO U HEMOJEKYJISIPHOTO CTpOEHUs. TUIBI KPUCTAINIMYECKU X
pemETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

Ilonatue o pucnepcHbIx cucremax. HMcrunHble pacTBOpbl. IlpencraBinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BEIPAXKEHHSI KOHIICHTPALIUKA PACTBOPOB: MAacCOBAsH J1OJIS
BEIIIECTBA B pPACTBOpPE, MOJISIpHAs KOHIEHTpauus. HacbhllleHHble W HEHACBIICHHbBIC
PacTBOPBI, PaCTBOPUMOCTb. Kprctaiutoruaparsl.

Knaccudukanus © HOMEHKIATypa HEOPraHMYECKHX BeIlecTB. TpuBHUANbHBIC
Ha3BaHUS OTAECIIbHBIX MPEICTABUTEIIE HEOPraHUUYECKUX BELIECTB.

Kiaccudukanys XuMHYECKUX pPeaklMi B HEOPTaHMYECKOH W OPraHHMYEeCKON XUMUHU.
3aKOH COXpaHEHUs MAacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHHS SHEPIUU IIPU
XUMUYECKUX peaknusX. TertoBbie d(PGeKTsl XUMHUECKUX peakmuil. TepMoXuMuieckue
YpPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (HAKTOPOB.
['omoreHHbIe U reTeporeHHble peakuuu. Katanus u kaTtaau3aTopsl.

OOpatuMbple W HEOOpaTUMBIE pEaKIUu. XUMHUYeCKoe paBHoBecue. KoHcTaHTa
XUMHYECKOr0 paBHOBecHs. DakTopbl, BIUAKOIIAE HA IIOJOXKEHUE XUMHUUYECKOIO
paBHOBECHS: TEMIIEpaTypa, JaBICHUE W KOHUEHTPAllMM BEIIECTB, YYAaCTBYIOLIUX B
peakuunu. [Ipunnun Jle [larense.

Onektponutnyeckas auccouuanus. CuiibHble W ciaOble 3JeKTpoiauThl. CTeneHb
mucconuanun. Cpena BOJHBIX pPACTBOPOB: KHUCIOTHAsA, HEHUTpalibHas, IIEIOYHAs.
Bonopoaneiii mokazarens (PH) pactBopa. ['maponus coneid. Peakinn nOHHOTO 0OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuun. CteneHb OKucIeHUs. OKHCINUTENb U
BOCCTaHOBHTEND. [Iponecchl OKUCIEHHUSI U BOCCTAHOBJICHHS. BakHEWIINE OKUCIUTENN U



BOCCTAHOBUTENIHN. MeETOJ| 3JEKTPOHHOTrO OanaHca. DJIEKTPOJU3 PaCTBOPOB M PACILJIaBOB
BEILIECTB.

OKCIEepUMEHTAIIbHBIE METOJIbl U3YUCHHs BEIIECTB U UX MPEBPAIICHUN: Pa3I0KEHUE
MEePOKCUJIa BOJOPOJa B MIPUCYTCTBUU KATAIM3ATOPA, MOJETU KPUCTATUTMUYECKUX PEIIETOK,
MPOBEJICHUE PEAKIUi HMOHHOTO OOMEHa, OMPENIENICHHE Cpelbl PACTBOPOB C MOMOIIBIO
WHJUKATOPOB, M3yUYCHUE BIUSHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIu U MOJIOKEHUE XUMHYECKOT'O PaBHOBECHSI.

Heopranuuyeckast XuMusl.

ITonoxenne HemerawwioB B llepuoanyeckon cucreMe XUMHYECKUX dieMeHToB J[.1.
MenneneeBa 1 0COOEHHOCTH CTpOEHHUS UX aTOMOB. du3znueckue CBOMCTBA HEMETAJUIOB.
AJIOTpOTIHS HEMETAIOB (Ha MPpUMEpPEe KUCIopoa, cephl, hocdopa u yrieposaa).

Bonopon. [onydyenue, ¢puzndeckne U XUMUUECKUE CBOMCTBA: PEaKIMU ¢ MeTajljlaMu
U HEMeTaJlJJaMU, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE DJIEMEHTHI.

lanorensl. HaxoxnaeHue B mpupoje, CIOCOOBI IMOMydYeHUs, (PUIHYECKUE U
XUMUYeCKre cBoiicTBa. [amorenoBomoposanl. BakHeliue  KHUCIOPOACOEpKAIIUE
coeMHeHUs TanoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI  IMOJTYYEHHUS
rajioreHoB. [I[puMeHeHue TaJoreHoB U UX COSAMHEHUH.

Kucnopon, o30H. JlaGopaTopHble H MPOMBIIUICHHBIE CIIOCOOBI  MMOJYYCHUS
kuciopona. du3znyeckue U XUMHUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCIOPOJa M O30HA.
OKcuabl U IEPOKCUBI.

Cepa. Haxoxzaenue B mpupoje, CocoObl MONy4eHHs, PU3NUECKHEe U XUMUYECKUE
cBorictBa. CepoBomopon, cyabduasl. Oxcun cepsi(1V), okcun cepoi(VI). Ceprucras u
CepHasi KUCJIOTHI U X coiid. OCOOEHHOCTH CBOMCTB CepHOM KHUCIIOTHL. [IpuMeHenue cepsl
1 €€ COeTMHEHN.

Azor. Haxoxxnenue B mpupoje, crocoObl MOoMydeHus, GU3NUYECKUE U XUMHYECKHUE
cBOMCTBAa. AMMUAK, HUTpUJIbl. OKCUJIBI a30Ta. A30TUCTas U a30THAsl KUCJIOThI U UX COJIU.
OcoOeHHOCTH CBOWMCTB a30THOW KHCIOTHI. [IpuMeHeHHWe a3oTa W €ro COCIUHCHHI.
A3oTHBIE y100peHus.

dochop. Haxoxaenne B mpupoje, CiocoObl moayueHus1, (U3ndecKkue U XuMUIeCKre
cBoiictBa. @ochuasl u dochun. Oxcuabl docdhopa, GochopHas kucmoTa U €€ COMH.
[Tpumenenue dhocdopa u ero coequnenuii. Dochopusie ynodpenus.

VYrnepon, HaxoxaeHue B mpupoze. AmnorpomnHble Momudukanuu. duzndeckue u
XUMUYECKHE CBOWCTBA TMPOCTBIX BEHIECTB, OO0pa30BaHHBIX yriepogoMm. Okcupg
yriuepoaa(ll), oxcua yrnepoma(lV), yronpHas kuciora U €€ coiu. AKTUBHPOBAHHBIN
yronb, ancopbuus. Dymnepensl, TpadeH, yriaepoaHsie HaHOTPYOku. [Ipumenenwue
MPOCTBIX BEIIECTB, 00PA30BAHHBIX YIIIEPOAOM, U €r0 COETMHEHUI.

Kpemunii. Haxoxngenue B mpupoje, CHocoObl mModydeHus, (U3NYECKue u
xumuyeckue cBorctBa. Oxcua  kpemuwusi(lV), kpeMHHeBas KHUCIOTa, CHJIMKATHI.
[IprumeHenune kpemHus u ero coequaeHui. CTEKII0, ero NoJIy4YeHue, BUIbl CTEKIIA.



[Tomoxxenne wmetannoB B llepuoguueckon cuUCTEME XUMHUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O0mue dpusndeckue
cBoicTBa MeTauioB. [IpuMeHeHrne MeTalIoB B ObITY U TeXHHKE. CIUIaBbI METAIOB.

DNEeKTPOXUMUUYECKUN PsJl HanpsokeHWil MeTauoB. OOmue cnocoObl MOJIydeHUs
METAJJIOB: THAPOMETAILTYPrUs, MUPOMETAITYpPrus, sJekTpoMetamnyprus. [lonsTtue o
KOppo3uu MeTauioB. CrocoObl 3alIUTHI OT KOPPO3HH.

O6mast  xapakrepuctuka MmeTawoB |A-rpynmer  Ilepuogmyeckoil  cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuil u kanuii: mosydeHuwe, (QU3UYECKHUEe U XUMHUYECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mass  xapakrepuctuka MetamioB |lIA-rpynnel  Ilepuoanueckoil  cucteMbl
XUMUYECKUX AJIEMEHTOB. MarHuii M KaJblMi: MOJydyeHHe, QU3NYeCKue U XUMHUYECKHE
CBOMCTBa, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX coequHEeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI
€€ yCTpaHEHHUS.

AJIOMUHUN: TONy4eHUe, (PU3MUYECKHe M XUMUYECKHE CBOWCTBA, NPUMECHEHUE
IPOCTOTO BEIIECTBA M €ro CoeIuHEeHU. AMdOoTepHbIE CBOWCTBA OKCHUJIAa M THJIPOKCHU]IA
QTFOMHUHMS, THAPOKCOKOMIUICKCHI aTFOMUHUS.

O6m1as xapakTepucTUKa MeTaJIOB To6ouHbIX oArpyn (b-rpynm) [lepuoandeckoi
CHUCTEMBl XUMUYECKHUX DJIEMEHTOB.

du3znueckue M XUMHYECKHME CBOMCTBA XpoMa M €ro coeauHeHuil. Okcuabl U
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U aguXpomarbl, HX
OKHUCIIUTENbHBIE CBOKCTBA. [loilyueHne u npuMeHEHnEe XpoMma.

du3nyeckue U XMMHUYECKUE CBOMCTBA MapraHlla U €ro COeJMHEHUH. BakHeuue
coenunenus mapranma(ll), mapranna(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranar
KaJIvs, €r0 OKUCIUTEIbHbBIE CBOKCTBA.

duznueckue M XHUMHYECKHE CBOMCTBA JKejae3a M ero coeamHeHuil. OKCHIBI,
rugpokcuabl U conu xenesa(ll) u xeneza(lll). [lonydyenue u npuMeHeHHUE Kelie3a U €ro
CILJIABOB.

DOU3NYECKUE W XUMHUYECKHE CBOWCTBA Meau M €€ coenuHeHuid. [lomyuenue u
MIPUMEHEHUE MEU U €€ COCIUHEHHU.

[uuk: momydenne, ¢pu3MUECKHe M XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOICTBA
OKCHJIa M TUJIPOKCUJA IIMHKA, THMAPOKCOKOMIUIEKCH LIMHKA. [IprMeHeHne LHMHKa U €ro
COCIMHEHU.

OKCIEpUMEHTAIIbHBIE METOJIbl M3YYEHHUs BEUIECTB U UX MPEBpALICHUN: H3yYCHUE
00pa3IoB HEMETAIJIOB, TOPEHUE cephbl, pocdopa, xKene3a, MarHus B KHUCIOPOJE, U3ydeHHE
KOJUIEKIIMM «MeTamibl U CIUIaBbl», B3aUMOJICHCTBUE IIETOYHBIX U IIETOYHO3EMEIbHbBIX
METAJJIOB C BOJOM (BO3MOXHO HCIOJIb30BAaHUE BHACOMATEPHUAIIOB), B3aUMOJICHCTBHE
IMHKAa M >Kelie3a C pacTBOpaMU KHUCIOT M UIEJIOYel, KauyeCTBEHHBbIE pEaKIuu Ha
HEOPraHUYEeCKHWE AaHHOHBI, KaTHOH BOJOPOJAa M KATHOHBl METAJIJIOB, B3aUMOJCHCTBHE
TUAPOKCUAOB QJTIOMHHUSL M IIMHKAa C pacTBOpaMU KHUCIOT U IIEJI0YeH, pellIeHHe



AKCIIEPUMEHTANbHBIX 3a1a4 1o TeMaMm «l'amorene», «Cepa u €€ COeMHEHUS», «A30T U
dochop u ux coenuHeHUs», «MeTalabl TIABHBIX MNOArPYN», «MeTamibl MOOOYHBIX
MOATPYIII».

XuMHUS U )KU3Hb.

Ponp xumum B obOecrieueHHHM YCTOMYMBOTO pa3BUTHS uenoBeuecTBa. [loHsTHE O
HAay4YHbIX METOJIaX MO3HAHUA M METOJOJOrMM HAy4yHOro wucciegoBanus. Hayunsbie
MPUHIMIIBL  OpPTraHU3alldd XUMUYECKOTO TMPOU3BOJCTBA. [IpOMBINUIEHHBIE CHOCOOBI
MOJTyYeHHUs BaKHEUIIIMX BEUIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHON KUCIIOTHI,
MeTraHona). [IpoMbIIeHHBIE CMIOCOOBI MOJIyYEHUsS METALIOB U CIUIABOB. XUMUUYECKOE
3arpsi3HEHUE OKpYKarolled cpeabpl M ero mocieAactBus. Poiabp xumuu B oOecrieueHHuH
YHEPIreTUYECKON O€30MacHOCTH.

Xumus U 310pOBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia HMCHONb30BaHUS
JIEKapCTBEHHBIX MpenaparoB. Poinb XMMUM B pa3BUTUU MEIUIVHBI.

XUMHSl TIHMIIA: OCHOBHBIE KOMIIOHCHTBHI, MHINEBbIe J00aBkU. Poib Xumuu B
obecrieyeHUH MUIIEBON 0€30MMacHOCTH.

Kocmernueckue u napdromepusie cpeacTBa. beitoBas xumus. [IpaBuiia 6e3omacHoro
UCITOJIb30BAaHUS TIPENapaToB OBITOBOM XUMHH B TTOBCETHEBHOM KU3HH.

XUMHS B CTPOUTENILCTBE: BAXKHEHUIIINE CTPOUTEIbHBIE MaTepUabl (LIEMEHT, OCTOH).

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHn4eckue 1 MUHEPAJIbHbIE Y100pEHUsI.

CoBpeMeHHBIE KOHCTPYKLIHMOHHBIE MaTe€pUalibl, KpacKH, CTEKJIO, KEepamHuKa.
Marepuansl 1 anekTpoHuky. HanotexHonoruu.

PacuérHbie 3anaum.

Pacuétpi: Maccwel BemiecTBa WM 00bEMa Ta30B 1O M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIUM BEIIECTB, MAacChl
(06bEMa, KONMMUYECTBAa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIM OJHO U3 BEIIECTB HMEET
npuMecH, macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIIU OAHO W3
BEIIECTB JIaHO B BHJIE PACTBOpPA C OINPEACIEHHOM MAaCCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA, MACCOBOM JOJIM M MOJIIPHOM KOHLIEHTPAlMM BEIIECTBA B PacTBOpPE, I0JU
BBIXOJA ITPOAYKTA PEAKLIINHU OT TEOPETUYECKU BO3MOKHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzanust MeXMpeaMETHBIX CBSI3€M MPU HM3yYEHUU OOIIEH M HEOpraHW4YeCKOH
xuMud B 11 Kiacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-
HAYYHBIX IOHSTHUW, TaK U MOHATUH, NPUHATBIX B OTAEJIBHBIX IMPEIMETAX €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TIOHSTHSI: SIBIICHNE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaju3, CUHTE3, KiIacCU(UKaIus, MePUOANYHOCTh, HAOIIOEHNE, N3MEpEHUeE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIUPOBAHHUE.

®dusuka: MaTepus, MUKPOMUP, MAKPOMUP, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TOMNbI, PAAUOAKTUBHOCTH, MOJIEKYJId, DHEPre€TUYECKUHA YpPOBEHb, BELIECTBO, TEJO,



00BEM, arperaTHOE COCTOSHHE BEIIECTBA, WICANbHBIA Tra3, (U3MUECKUE BEIMUUHBI,
€IMHULIBI U3MEPEHUs, CKOPOCTbh, YHEPTHS, Macca.

buonorusi: knetka, opraHu3M, 3KocucTeMa, Ouocdepa, mMeTadonu3M, Makpo- H
MUKPOIJIEMEHTHI, OCJIKH, )KUPBI, YTIEBObI, HyKICUHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B IKOCHCTEMAX.

['eorpadusa: MuHEpanbl, TOpHBIE TOPOJBI, TIOJE3HBIE HWCKOMaeMble, TOIUIMBO,
pecypchl.

Texnomorusi: XUMUYeCKash MPOMBIIUICHHOCTh, METAJUTyprusi, CTPOHUTEIbHBIC
MaTepuaNbl, CEIbCKOXO3SMCTBEHHOE TPOU3BOJACTBO, TMHUIIEBAas POMBIIUICHHOCTD,
¢dapmarieBTHUECKasi TPOMBIIUICHHOCTh, TPOM3BOJICTBO KOCMETHUECKUX TPErnapaTos,
NPOU3BOJICTBO  KOHCTPYKIIMOHHBIX ~ MAaTE€pPHAIOB, JJIEKTPOHHAS  IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHUHN HA
YIUIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBETCTBHUH C CHCTEMHO-EATEILHOCTHBIM MOAX0I0M B CTPYKTYpPE JTHYHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeAMeTa «XHMHS» Ha YPOBHE CpeqHEro obiero oOpa3zoBaHUs
BBIJICTICHBl  CJICAYIOIIME COCTABIISIIOIIME: OCO3HAaHHE OOYYAIOUIMMUCS POCCHUHCKOM
IpaXXIaHCKOH HJISHTHYHOCTH;, TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITENBHOCTH H
CaMOOTIPE/ICIICHNI0; HAJIWYUE MOTHBAIMM K OOYYEHHIO;, TOTOBHOCTh U CIIOCOOHOCTH
00y4arouMxcss PYKOBOACTBOBATHCS MPHHITHIMU B OOIIECTBE MpaBWJIAMU M HOPMaMH
MOBEJICHUS; HAJIMYKME MPABOCO3HAHUS, IKOJOTUYECKONW KYIbTYpPBI; CIOCOOHOCTh CTABHUTH
IIeJIA ¥ CTPOUTD KU3HECHHBIC TUTAHBI.

JInyHOCTHBIE ~ pe3yJdbTaThl ~ OCBOCHHSI  MpeaMera  «XUMHUS»  OTPAXKarOT
cOpPMUPOBAHHOCTh  OMBITA  [MO3HABATEJIBHONM W TPAKTUYECKOW  JESATEIbHOCTH
00y4aronInXcs B MPOIECCE peann3alii 00pa30BaTeIbHON AeSITeTLHOCTH.

JIMyHOCTHBIE ~ pE3yJdbTaThl  OCBOCHHS  MpeAMeTa  «XHUMHUS»  OTPAXKAroT
chOpMUPOBAHHOCTh  OMbBITA  IMO3HABATEIBHOH WM  MPAKTHUECKOH  JIEATEIBHOCTH
o0yyarouxcs B MpoIecce peanus3aliy 00pa30BaTelbHON JEATENIBHOCTH, B TOM YHCIE B
YacTu:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHUS OOYyYaIOUIUMHUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB M 00sI3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPaBOMOPSIIKY;

IPECTABICHUS O COIMAJIBHBIX HOPMAaX U MpaBUIaX MEXKIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JESATENBHOCTH IPH CO3JAAHUU YUEOHBIX
IPOEKTOB, PELIEHUH Y4YEOHBIX M IIO3HABATENIbHBIX 3a/]ay, BBIIOJHEHUM XUMUYECKUX
HKCIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh W MPUHHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY U apryMEHTHI
APYTUX MPHU aHATU3€ PA3JINYHBIX BUIOB YyUeOHOU s TeNbHOCTH;

2) IaTPMOTHYECKOT0 BOCTIMTAHUA:

[IEHHOCTHOT'O OTHOIICHUS K UCTOPUUYECKOMY M Hay4YHOMY HaclIeJIUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUYECKOTO MPUIOKEHUS
XMMHH, OCO3HAHMSI TOTO, YTO JIaHHBIE HAYKU €CTh PEe3yJbTaT UIUTENbHBIX HAOIIOACHHIA,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPYAa YYE€HBIX U MPAKTUKOB,

MHTEpeca M TO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH M TOCIEAYIOIIEM aHaIn3e
nH(GOPMAIIUHU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHOIN OTEYECTBEHHON XUMUM;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOTO CO3HAHUSA, STHUECKOTO TIOBEICHUS;



CIIOCOOHOCTU OILICHUBATh CUTYalluW, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEIECHUE U IOCTYIKA CBOMX TOBAPHUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHUS IIEHHOCTEHW 310poBOro M 0e30macHoro odpasa *U3HHU, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOmoieHusT mpaBuwil  0Oe30MmacHoro oOpallleHHsi C BelecTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU NESITEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBWI HHAWUBUIYATBHOTO W KOJJIEKTMBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYyAITUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HAHUS TOCIEJACTBUM U HENPUITHS BPEIHBIX MPUBBIUCK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKATUBHON KOMIIETEHTHOCTH B y4e€OHO-HUCCIICIOBATEIIBCKON JEATEeIbHOCTH,
00I1IeCTBEHHO TI0JIE3HOM, TBOPUECKON U APYTUX BUAAX JCATEILHOCTH;

YCTAaHOBKM Ha AKTHMBHOE Y4YacTHE B PCEIICHUHM MPAaKTHYECKUX 3a7ad COIUATbHOU
HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO0 Mpodecchil pa3iudyHOro pojia, B TOM YUCIE
Ha OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHHUI M0 XUMUH;

YBaXXEHUS K TPYLY, JIOISAM TpyJAa U pe3yJibTaTaM TPYJIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYaJIbHOM TPAaEeKTOPUH 0Opa3oBaHUs,
Oynymeir mnpodeccun W peanu3alid COOCTBEHHBIX JKM3HCHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U TTOTPEOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH  I1€JIeCOO0Opa3HOr0  OTHOIICHHS K TMPUPOJIe KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HH Ha 3€MIIE;

MOHUMAaHUS  THO00ANBbHOTO  XapakKTepa JKOJOTHMYECKUX  MpoOJeM,  BIHSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbI;

OCO3HAaHUS HEOOXOIMMOCTH HCHOJb30BAaHUS JIOCTUAKEHUW XUMHUHU JUISl PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO MIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JCUCTBUH, MPUHOCAIIUX BPEI OKPYXKAKOIMIEH MNPUPOTHOU
cpeie, YMEHHUsS MPOrHO3UPOBATh HEOJArONPUATHBIE HSKOJOTHMYECKUE IMOCIEACTBUSA
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJM4usl Pa3BUTOTO HKOJOTUUYECKOTO MBIIUICHUS, SKOJIOTUYECKOW KYJIbTYpPHhI, OMbITA
NEATENIbHOCTU HKOJOTMYECKON HaAmpaBiIE€HHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHON U COIMAJIBLHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS
AKTHUBHO IIPOTUBOCTOSITH UACOJIOTUU XeMOo(hoOuu;



7) IEHHOCTH HAYYHOTI'0 IO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKU U
OOLIECTBEHHOM MPAaKTUKU;

MOHUMAaHUS CreUM(UKUA XMMHHM KaK HayKH, OCO3HAaHMs €€ posid B (OPMHUPOBAHUU
PalMOHAILHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO TMpPEACTaBICHUS 00
OKpYXaIollleM MHpE KaK O €IMHCTBE MPUPOJbl M YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHruH NpoodJieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO00I 3HAUMMOCTU XMMHH JIJIi COBPEMEHHOM IIUBUIIM3ALUU: B €€
I'YMaHUCTUYECKOW HANpPaBJICHHOCTH M BaXHOW POJIM B CO3JaHUM HOBOM 0a3bl
MaTepUAIbHOM KYJIbTYphl, B PEIICHHH TJI00aJbHBIX MNPOOJEM YCTOMUMBOIO pa3BUTHS
YeJIOBEYECTBA — ChIPbEBOM, SHEPTETUYECKOM, MUIIEBOM M KOJIOTMYECKON 0€30MacHOCTH, B
pPa3BUTHH MEIUIMHBI, OOECHNEYeHUH YCJIOBUM YCHEIIHOIO TpyAa U OKOJIOTHYECKU
KOM(DOPTHOM KU3HU KAKJOTO 4jieHa 00IEeCcTBa;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIH30BATh MOJIy4aeMble 3HAHUS
JUISL aHalmu3a U OOBSICHEHUS SIBJICHUA OKPYXKAIOIIEr0 MHUpa U NPOUCXOIAIIUX B HEM
U3MEHEHHM, YMEHHUSI JieaTh 00OCHOBAaHHBIC 3aKIIOYEHHS Ha OCHOBE HAay4HbIX (DAKTOB U
UMEIOILIUXCS TAHHBIX C LIEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTH CaMOCTOSATENIBHO HCIOIb30BaTh XMMHMUYECKHUE 3HAHMS AJIs pEIICHUs
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K IO3HAHUIO, UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJIyUEHUIO HOBBIX 3HAaHUH IO XUMHUHM B COOTBETCTBHM C >KU3HEHHBIMU
OTPEeOHOCTSIAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iHUHbIX cdepax mnpodeccunoHaIbHOM
JesITeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUSI MPOTPpaMMbl IO XUMHUHU Ha YPOBHE
CpeaHero o0I1ero o6pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHUs MHUPOBO33PEHHUS oOyJarommxcs
MEXIUCIUTUIMHAPHBIE  (MEXIPEIMETHBIE) OOIICHAYYHBIE TIOHATHS, OTPaXKaIoIIne
[IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CIIeU(PUKY METOIOB IMO3HAHMS, UCTIOJIB3YEMbIX B
€CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO, HSHEPrus, SBJICHHUE, MPOIECC, CHUCTEMA,
Hay4HbIH ()aKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEIOBAaHUE,
HaOIIOICHNE, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJibHble  yueOHble JedcTBUs  (IIO3HaBaTeJbHbIE, KOMMYHHUKATHBHBIE,
peryisThuBHbIE), obecneunBaronie QopMupoBaHve (PYHKIHUOHATBHOW TPAMOTHOCTU U
COIMAIbHOM KOMIIETEHIIUU 00YyYaoIInXCsl;



CIOCOOHOCTh OOYYaIOIIMXCS HUCIOJIb30BaTh OCBOCHHBIC MEXIUCUUILUIMHAPHEIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC NEWCTBHS B TO3HABATEIHHON U
COLMAJIBHOM IIPAKTUKE.

MeranpenMeTHbIE pe3yJabTaThl OTPAKAIOT OBJIAJACHHEC YHUBEPCAIHHBIMUA yUICOHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITHBHBIMY ICHCTBHUSIMHU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIEe 1eHCTBHS

1) 0a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOSITEILHO (POPMYTUPOBATh U aKTyaJIM3UPOBATh MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTPENEIATh EIN JeATeIIbHOCTH, 3aJjaBasi apaMeTpbl U KPUTEPUH UX JOCTHXKCHUS,
COOTHOCHUTDH PE3YyJIbTATHI JICATEIILHOCTH C MIOCTABICHHBIMU IEJISIMH;

UCIIOJIH30BaTh MPU OCBOCHUU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIIUICHUS: BBIICISTH
XapaKTepHbIC TMPU3HAKU TIOHATUNW W yCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIHUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BBLIOMPATh OCHOBAHUS M KPUTEPUHU JJIs1 KJIACCU(MUKAIMUA BEIIECTB M XHUMHUYECKHUX
peaKkiuu;

yCTaHABJIMBATh IPUIUHHO-CJICACTBEHHBIC CBSI3H MEXKIY N3y4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYXKIEHUs (MHIAYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTHH),
BBISABJISITH 3aKOHOMEPHOCTH W IPOTHUBOPEUUS] B  PACCMATPUBAEMBIX  SBJICHUSIX,
(bopMyITUPOBATH BHIBOJIBI U 3aKJIIOUCHHS;

NPUMEHSTh B TMPOLIECCE TMO3HAHUS HCIOJb3YEMbIE B XHUMHUH CHMBOJUYECKUE
(3HaKOBBIE) MOJIEIH, MPEeOOPA30BLIBATH MOJICIBHBIC MPECTABICHUS — XUMUUYECKUN 3HAK
(cumMBOJI) BJeMeHTa, XuMU4eckas ¢Gopmylia, ypaBHEHHE XMMHUYECKOW pEakIuu — IpHU
peleHnd y4eOHBIX ITO3HABATEIbHBIX W MPAKTHUYCCKUX 3aJiad, MPUMEHSITh Ha3BaHHBIC
MOJICTIbHBIC TPEJCTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3Yy4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1eHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIHIA;

dbopmynupoBaTh IEIW W 3aJadyd HMCCISAOBAHHUS, HCIIOJIL30BaTh IIOCTaBJICHHBIC M
CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA ITO3HAHUS H
OCHOBBI 11 (DOPMHUPOBAHUS THUIIOTE3BI IO IIPOBEPKE IPABUIBHOCTH BBICKA3BIBAEMBIX
CYXJCHUU;

BJIaJICTh HaBBIKAMHM CaMOCTOSITEJIbHOTO TIJIAHUPOBAHUS W MPOBEICHUS YUYCHUUYECKUX
AKCIIEPMMEHTOB, COBEPIIEHCTBOBaTh YMEHHS HaOa0gaTh 3a XOJAOM IIpollecca,
CaMOCTOSITEILHO TTPOTHO3UPOBATH €0 PE3yabTat, (OpMYIUPOBATH OOOOIIEHHUS U BHIBOIBI
OTHOCHTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB HCCIICIOBAHMS, COCTABIISITH 00OCHOBaHHBIN
OTU€T O IMpOJIeTaHHON padoTe;



MpUOOPETATh ONBIT YYEHUUYECKON HCCIIE0BATEIbCKOM U MPOEKTHOM JAESITEIbHOCTH,
MPOSABIIATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY METOJOB PEILICHUS
MPaKTUYECKUX 3a/]1a4, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MO3HAHUS.

3) padora ¢ unpopmanmei:

OPUEHTUPOBATHCS B PAa3IUYHBIX HCTOYHHUKAX HH(OpManuu (Hay4yHO-TIOMYJsipHas
JUTepaTypa XUMHUYECKOTO COJIepKaHMs, CHpaBOYHbIE MocoOus, pecypchl WHTepHeTa),
aHANIM3UPOBATh MH(OPMAIMIO PA3IUYHBIX BUIOB U (POPM MPEJCTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynHpoOBaTH 3aMpPOChl U MPUMEHSTh Pa3IU4HbIE METOJbl IIPU MOHUCKE U 0TOOpE
uH(OpMaIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YY€OHBIX 3a/1a4 ONpeeEHHOrO TUTIA;

OpuoOpeTaTb  ONBIT  HKCIOJB30BAaHUS  MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY TNpelcTaBieHUs HHGOPMALUH
(cxembl, rpaduKu, TUArpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B Kadye€CTBE CpEACTBA MpH paboTe ¢ XUMHYECKOU
uHboOpMaIMel: MPUMEHATh MEXIpeAMETHbIe ((PU3NYeCKre U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (OPMYITbI, a00pEBHATYPBI, HOMEHKJIATYPY;

HNCITIOJIB30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TIAHOCTH.

KommyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBHUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJ€ AUAIOra U/ Win
JTIMCKYCCHH, BBICKA3bIBATh U, (POPMYITHPOBATH CBOU MPEJIOKECHHIS OTHOCUTEIIHHO
BBITIOJIHEHUS MPEJI0KEHHOM 3a]a4H;

BBICTYIIATh C IIPE3CHTAllMEH pPe3yJbTaTOB II03HABATEIBHOW  JEATCIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITCJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU IIPH BBIMOJIHCHUU
XHMMHYECKOTO JKCIIEPUMEHTa, IPAKTHUYECCKOM pPa0OThI IO HCCIICIOBAHUIO CBOMCTB
M3y4acMbIX BEIIECTB, pealM3alldd y4eOHOTO IPOEKTa, W (POPMYIHPOBATH BBIBOABI II0
pe3ysibTaTaM MPOBEACHHBIX HCCJICIOBAHMHM IyTEM COrJIaCOBaHHUS TIO3UIUHA B  XOJE
00CyXeHUs 1 OOMEHA MHEHHUSMH.

PeryasiTuBHbIC YHUBepCcaJlbHbIe Y4eOHbIE JeHCTBUSA:

CaMOCTOSITEIHO  IUIAHMPOBAaTh W OCYWIECTBIIATH  CBOK  IO3HABATEIIBHYIO
NEeATEeNbHOCTD, onpeAess e€ el U 3a1a4l, KOHTPOJIUPOBATh U IO MEPE HEOOXOIUMOCTH
KOPPEKTUPOBATh MPEAJIaraeMblii aIrOpUTM JEWUCTBUIl MpH BBHIIOJHEHUM Y4YEOHBIX H



MCCJEeI0BAaTENbCKUX 3aJa4, BbIOMpAaTh HambOosiee 3P(EKTUBHBIA CHOCOO MX pPELIEHUS C
Y4€TOM MOJIYYEHHS] HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBJIATH CAMOKOHTPOJIb IE€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLCHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pE3yNbTaThl OCBOEHUS MPOrPAMMBI [0 XUMHH Ha YriyOnEHHOM ypOBHE
Ha YpPOBHE CpEIHEro o0IIero oO0pa3oBaHUs BKIIOUYAIOT crelUPUUecKue A yd4eOHOTo
npeaMera «XUMHUS» Hay4dHble 3HAHUSA, YMEHUS M CIOCOObI JIEWCTBUA MO OCBOEHHUIO,
UHTEpIIpeTaluu U NpeoOpa30BaHMIO 3HAHUN, BUBI JEATEIBHOCTH MO MOJTYYEHUIO HOBOTO
3HAHMS ¥ MPUMEHEHUIO 3HAHUU B Pa3IUYHBIX YUYEOHBIX CUTYaIUSX, a TAKKE B peaibHBIX
KU3HEHHBIX CUTyalHUsX, CBSI3aHHBIX C XMMHEN. B mporpamme mo XMMHHM NpPEIMETHBIE
pe3yAbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHUS.

10 KIIACC

[IpeameTrHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckass XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTE€ W 3HAYCHUHM OPTaHUYECKON XUMHUHU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ poinu B OOECIEUYCHHH YCTOWYMBOTO pPa3BUTHSA
YeJOBeUYeCTBA B PEIICHUM MPOOJIEM OSKOJOTHUECKOM, JIHEPreTHYeCKON U THUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUH HOBBIX MaTEpHUaIOB, HOBBIX HCTOYHUKOB
SHEPruu, B OOECMEYEHUH pAlMOHAIBHOTO MPHUPOAOINONH30BaHUA, B (OPMHUPOBAHUU
MHUPOBO33PEHHUST U OOIIEH KYJIbTYyphl YeJOBEKa, a TaKKe KOJOTMYECKH O0OOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3J0POBbIO U MIPUPOIHON CpPELIE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE
HOHATHS — XUMHUYCCKUI 3JIEMEHT, aToOM, SAPO U JICKTPOHHAs 000Jji0YKa aroma, S-, p-, d-
aTOMHBIC OpOWTAI, OCHOBHOE U BO30YXIEHHOE COCTOSHHS aToMa, THOPHIM3aINs
aTOMHBIX OopOuTanel, MOH, MOJIEKYJa, BAJIEHTHOCTh, DJEKTPOOTPHUIATEIIBHOCTh, CTEIICHb
OKHUCJICHHSI, XUMHYECKasi CBsI3b, MOJb, MOJISIPHA Macca, MOJIAPHBIA 00BEM, yriIepoaHbIN
CKeNeT, (YHKIIMOHAJIbHAS TPYIINA, paJuKal, CTPYKTYpHbIE (QOpMyIbl (pa3BEPHYTHIE,
COKpalI€HHbIE,  CKEJETHBIE),  U30MEpUs  CTPYKTypHass W  NPOCTPAHCTBEHHAas
(reoMeTpuueckasi, ONTUYECKas), HW30MEpbI, TOMOJIOTMYECKUU  psAll, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEpPIKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIUHEHHUS; TEOPUU, 3AKOHBI
(nepuonuueckuit 3akoH . V1. MenaeneeBa, Teopusi CTPOECHUS OPraHUYECKUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXpPaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U IMPEBpaALICHHUS
SHEPIUM MPU XUMHUUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUIN S3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIeXKallle B OCHOBE NOHMMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHUMHYECKUX SIBJICHUH; MPEJICTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peakiui, TePMOJAMHAMUYECKUX M KHUHETUYECKHX 3aKOHOMEPHOCTAX HX MPOTEKAHUs, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA 1 ME30MEPHBIM
s dekrol, opuentantsl | u |l pona); gakronornueckue cBeAeHUs O CBOMCTBAX, COCTABE,



MOJIYYEHHH U 0€30MaCHOM HCIIOJIb30BaHUU BaXKHEMIINX OPraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JESITENIbHOCTU YeJIOBEKa, OOUIMX HAyYHbIX MPHHIMIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, IEPEPAOOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISATH XapaKTepHbIE MPU3HAKU  TOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS TPHU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;

c(OpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMMYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHbIX) (OpMYyNT OpraHU4YEeCcCKUX
BEIIECTB;

COCTaBIIAITh ypPAaBHEHHUS XUMHUYECKUX PpEAKIUH M paACKphIBaTh HX CYIIHOCTb:
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUI MOCPEJCTBOM COCTABJIEHUS AJIEKTPOHHOIO
OajlaHca ATHX peakluil, peakluid MOHHOrO OOMeHa MyTEM COCTaBJICHUS MX MOJHBIX U
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIIMBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEIIECTB Uil WJUTFOCTPALMM UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

cOpPMHPOBAHHOCTh  YMEHHMH: yCTaHaBIMBATh MNPUHAMJIEKHOCTh H3YUYEHHBIX
OpraHMYeCKUX BEIIECTB MO UX COCTABY UM CTPOCHHUIO K OMNPEACIEHHOMY KJaccCy/Tpymie
COCIMHEHUHN, NaBaTh WM Ha3BaHUA N0 cucteMartuudeckoil HomeHkimarype (IUPAC) u
OPUBOAUTh TPUBHUAJIBHBIE HA3BaHMS I OTIAEIBHBIX MPEICTABUTEIEH OpPraHHYECKUX
BEIIECTB (3TUJICH, alleTUJIEH, TOJIYOJI, TJIUIEPUH, STUIICHTIIUKOIb, PeHO, (opMabIeTu/I,
aneTaipleruj, AaueToH, MypaBbMHAs KHCIJIOTa, YKCYCHas KHUCJIOTa, CTEapuHOBas,
OJIEMHOBAs, MAJIbMUTHUHOBAS KHCIIOTHI, TJIMIWH, aJlaHWH, MaibTo3a, (HPYKTO3a, aHUIIUH,
JUBHUHWII, U30MPEH, XJIOPONPEH, CTUPOII U JPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUS OMPENEIATh BUJ XUMHUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUAX (KOBAJICHTHAS U MOHHAs CBSI3b, G- U M-CBSA3b, BOAOPOAHAS CBSI3b);

chOpPMHPOBAHHOCTh ~ YMEHHS  NPUMEHSTh  TOJIOKEHUS  TEOPUU  CTPOCHHUS
opranndeckux BemectB A. M. BbyrtnepoBa s oOBsSCHEHHS 3aBUCHMOCTH CBOWCTB
BEIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (DU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIMHYHBIX MPEACTABUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AQJIKAHOB, IMKIOAJIKAHOB, AJKEHOB, aJKaJWEHOB, AaJKHMHOB, ApOMAaTUYECKUX
YIJEBOAOPOJIOB, CIHMPTOB, AJNBIAETHJIOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBIX U
CJIOHBIX 3(QUPOB, KHUPOB, HUTPOCOCAMHEHUA U aMHHOB, AMHUHOKHUCIIOT, OEJIKOB,
YII€BOAOB (MOHO-, - ¥ MOJINCAXapHUI0B), HILTFOCTPUPOBATh FEHETUUECKYIO CBSI3b MEXKIY
HAMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUMHA C HCHOJb30BAHHEM
CTPYKTYPHBIX (GOPMYIL;

c(hOpMUPOBAHHOCTh YMEHUSI MOJTBEPKJIaTh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH PEAKLHMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHH OT KpPaTHOCTH HU



TUIA KOBAJEHTHOMN CBSA3U (G- M M-CBSI3M), B3aUMHOT'O BJIUSIHUSI aTOMOB M TPYII aTOMOB B
MOJIEKYTax;

c(hOpMUPOBAHHOCTHh YMEHUSI XapaKTepU30BaTh UCTOUYHUKHU YIJIEBOJOPOJHOTO CHIPhs
(HedTh, IPUPOIHBIN Ta3, yroJib), CIOCOOBI €ro NepepadoTKU U MPAKTUYECKOE MPUMEHEHUE
MPOIYKTOB NEPEepadOTKU;

c(hOpMUPOBAHHOCTbH BJIAJCHUS CUCTEMON 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJ1aX
MO3HAHUS — HAOJIOJICHUHM, U3MEPEHUM, MOJCIUPOBAHUU, DKCIIEPUMEHTE (peajbHOM U
MBICJICHHOM) U YMEHUS PUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSATh OCHOBHBIC OIEpPaAllUM MBICIUTEIbHON
NeSATeIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE, 0000IICHUE, CUCTEMATU3AIINIO, BBISIBIICHHE
NPUYUHHO-CIIC/ICTBEHHBIX CBS3€H — JUJIi WM3YUYEHUs] CBOWCTB BEIIECTB M XUMHUUYECKUX
peaxkuuu;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATh B3aMMOCBSI3b XMUMHUYECKHX 3HAHUU C
MOHSATUSMHU W TPEJCTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB s OoJiee
OCO3HAHHOTO TOHHWMAHUS CYIIHOCTH MaTepHaIbHOTO E€IWHCTBA MHUpPA, HCIOJb30BaTh
CHUCTEMHBIC 3HAHMS 110 OPTraHMYECKONW XWUMHH ISl OOBSICHEHUS W TPOTHO3ZUPOBAHUS
SIBJICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO MIPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI MO XUMHYECKUM GOpMyliaM |
YPAaBHEHHSIM XUMHUYECKUX PEaKLUid C HCIOJIb30BaHUEM (PU3WYECKUX BEIMYUH (Macca,
00BEM ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOMN
CTOPOHBI: PACUETHl MO HAXOXKJIEHUI0O XUMUYECKON (OpMYJbl BEHIECTBA MO HM3BECTHHIM
MacCOBBIM  JIOJSIM XMMHUYECKHUX DJJIEMEHTOB, MPOAYKTaM CrOpaHus, ILJIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH C
MO3UIIMA DKOJOTHYECKOM Oe30MacHOCTH IOCICACTBUS OBITOBOM W IMPOM3BOJICTBEHHOMU
NESTEIBbHOCTH  YENIOBEKa, CBSI3aHHOM ¢ mepepaboOTKOM  BEIIECTB, HCIOIb30BAThH
MOJIYYCHHBIE 3HAHUS JUIsI TPUHATHS TPAMOTHBIX pEHIeHHH mTpo0ieM B CHUTyaIusX,
CBSI3aHHBIX C XUMHECH;

chOpPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO IJIAHUPOBATH H  MPOBOJUTH
XUMUYECKUI SKCHEPUMEHT (MOJIYyYEHHE W HM3YyUYECHHE CBOMCTB OpPraHUYECKUX BEILECTB,
KAueCTBEHHBIE PEAKIMHU YTIEBOAOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOJEPHKALIUX
OpraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAJIbHBIX 3a/ad [0 pPaclo3HABAHUIO
OpPraHMYECKUX BEIIECTB) C COOMIOACHUEM MTPaBUI OE30MacCHOTO OOpaIIeHHs C BEIIECTBAMU
1 J1abOpaTOpHBIM 000pyAOBaHHEM, (DOPMYIUPOBATH 1IETh UCCICIOBAHUS, TIPEICTABISATH B
paznu4yHON (QopMe pe3ynbTaThl OSKCIEPUMEHTa, AaHAIW3UPOBATH U OICHUBATh WX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMECHHIA:



coONI0aTh MpaBHJia 3KOJOTMYECKH LEeJecoO0pa3HOro MOBEIECHHUSA B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHMS CBOErO 3/0POBbs, OKpYXKarolleu
IIPUPOIHON Cpelbl U JOCTHIKEHUA €€ YCTOMYUBOIO pa3BUTHS,

OCO3HAaBAaThb ONACHOCTh TOKCHMYECKOIO  JEWCTBUS HA JKUBBIE  OPraHU3MBbI
ONPEIEIEHHBIX OPraHNYECKUX BELIECTB, IOHUMas cMbIc nokaszarens [1/1K;

aHAIM3UPOBATH  LIEJIECOOOPA3HOCTh IMPUMEHEHUS OpPraHWYECKUX BEIIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHMS PUCK-TI0JIb3a;

cOpPMHPOBAHHOCTh ~ yYMEHMH:  OCYIIECTBISITH  II€JICHANpPABICHHBIM  MOUCK
XUMHYECKOM HMH(pOpMallMd B pa3JIMYHBIX HCTOYHUKAX (HayyHas W ydeOHO-HayuyHas
auTeparypa, cpelncrtsa maccoBoi uHbopmanuu, WHTEpHET W Jpyrue), KpUTUUYECKU
aHAIM3UPOBATh XUMUYECKYI0 HH(pOpManuio, mnepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C MOCTaBICHHON yueOHOM 3a1aueil.

11 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmias M HEOpPraHUYecKas XUMUS)
OTpaXkaroT:

cOpPMHUPOBAHHOCTh  TMPEACTABICHUI: O  MaTepualbHOM  E€IMHCTBE  MHUpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUM MPUPOABL, O MECTE€ U 3HAYEHUU XUMUHU B
CUCTEME ECTECTBEHHBIX HAyK W €€ poju B 00ECIEeUeHUU YCTOWYMBOTO pa3BUTHUS, B
pelIeHnu MpoOJieM SKOJIOTMUYECKOH, HIHEPreTHYecKoW M MHILEBOH Oe30MacHOCTH, B
pPa3BUTHM MEIULMHBI, CO3JaHMM HOBBIX MAaTEpUAlOB, HOBBIX HMCTOYHUKOB JHEPIWH, B
o0ecrevyeHnu paloHaIbHOIO IPUPOAOIIOIb30BaHus, B POPMUPOBAHUN MUPOBO33PEHHUS U
o011e# KylIbTypbl UEJIOBEKA, a TAK)KE HKOJIOTMUECKH 00OCHOBAHHOTO OTHOILLIEHUS K CBOEMY
3I0POBBIO ¥ IIPUPOTHOM CPELIE;

BJIQJICHUE CUCTEMOW XMMHYECKHMX 3HaHHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO aTOMa, M30TOIbI, 3JEKTPOHHAs 000J0UYKa
aroma, S-, p-, d-aToMHbIe OpOUWTaNIM, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aToMa,
rudpuan3anus aTOMHBIX opouraei, VIOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKUCIEHUS, XHMHYECKass CBSI3b (KOBAaJIEHTHAs,
WOHHAsl, METaJUNINYECKas, BOJOPOAHAS ), KPUCTAIIMYECKAs PEIIETKA, XUMUYECKasl pEaKIIMs,
pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJIMUTHI, DIECKTPOIUTHYECKAS AUCCOLUALNS, CTEIECHb
JAUCCOLUAIINH, BOJOPOIHBIN [MOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEINIOBON 3 (eKT
XUMHUYECKOU PEAKLIUH, CKOPOCTh XUMUYECKOW PEaKLIMM, XMMUYECKOE PABHOBECUE; TEOPUH
MU 3aKOHBI (Teopusl DJJIEKTPOJUTHUECKON Juccouuanuu, nepuoauyeckuii 3axon JI.W.
MeHnpneneeBa, 3aKOH COXPaHEHMS MacChl BEIECTB, 3aKOH COXPAHEHUS W IPEBPAICHHUS
DHEPIUM INPH XUMHYECKUX PEAKLUUAX, 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
JNENCTBYIOIINX Mmacc), 3aKOHOMEPHOCTH, CUMBOJINYECKUN S3BIK XUMWH,
MHPOBO33PDEHUYECKHE 3HAHWA, JIeKAIIME B OCHOBE IIOHUMAHHsS IPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUHN BELIECTBA
Ha aTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAaJIMOJIEKYJSIPHOM YPOBHSX; INPEIACTABICHHS O



MEXaHU3Max  XHMHUYECKHX  pEakluid, TEPMOAMHAMUYECKUX U  KHHETHYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O XUMHUYECKOM PABHOBECHH, PACTBOPAX U JIUCIEPCHBIX
cucrteMax; (pakToIOTUYeCKHe CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUU U OE30MacCHOM
WCIOJIb30BaHUU BaXXKHEUIIIMX HEOPraHMYECKUX BEHIECTB B OBITY U MPaKTHYECKOU
NESATeIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MIPUHITUIIAX XUMUYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIE TMPU3HAKU  TOHSITHUH,
yCTAHABIMBATh WX B3aUMOCBA3b, HCIOJB30BaTh COOTBETCTBYIOUIME TMOHITUA IPH
ONMCAHUU HEOPTraHUYECKUX BENIECTB U UX MPEBPALICHUI;

chOpMUPOBAHHOCTh YMEHHsI  HMCIOJIb30BaTh XUMHYECKYIH) CUMBOJHUKY  JJIs
cocTaBjeHUs (POPMYJ BEIIECTB U YPAaBHCHUN XUMUUYECKUX DPEAKIHM, CUCTEMATHUUECKYIO
HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUSI OMNPEJENATh BAJICHTHOCTh W CTENEHb OKHUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XUMUYECKON CBsI3U (KOBaJICHTHAs, HOHHAs,
MeTaJUTM4ecKasi, BOJIOPOJIHAS ), TUI KPUCTATUTMIECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT BHJIA
XUMUYECKOM CBSI3M W THUMA KPHUCTAUIMYECKON pemeéTky, OOMEHHBIH H JOHOPHO-
aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIECHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh YMEHUM: KJIaCcCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA M0 UX
COCTaBy, XHMHMYECKHE pEeaKIMH T[0 pPa3IUYHbIM TpHU3HaKaM (YHCIy U COCTaBy
pearupyronmx BeIecTB, TEIIOBOMY 3P (HEKTy peakiiu, U3MEHEHUIO CTeTIeHeH OKUCIEHUS
AJIIEMEHTOB, OOPaTUMOCTH, YYACTHUIO KaTalu3aTopa U IPYrue); CaMOCTOSITEIbHO BHIOMPATh
OCHOBAaHHUS M KPUTEpPUM IJIs1 KJIacCU(PUKAIUKU H3Yy4aeMbIX BEHIECTB U XUMHUYECKUX
peaKiuu;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICT Mepuoandeckoro 3akona JI. U.
MenneneeBa W JE€MOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYIO, OOBACHUTEIHHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHUUYECKHUX 3JIEMEHTOB IIEPBOrO—4eTBEPTOTrO NepruoaoB [lepnoanyeckon CuCTEMBbI
JI.U. MenaeneeBa, UCNONB3Ysl MOHATHSA <«IHEPIETUUECKUE YPOBHH», «IHEPrE€TUUYECKUE
MOJypOBHU», «S-, pP-, d-aTomMHBIE OpOHTaNM», «OCHOBHOE ¥  BO30YXIEHHOE
HHEPreTUYECKUE COCTOSIHUSI aToOMay; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB
XUMHUYECKHX B3JIEMEHTOB M HMX COCIMHEHWM MO mnepuogam u rpynmnam llepuoandeckoit
cucrembl J[. 1. MeHneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHHUS UX JIEKTPOHHBIX 000JI0UECK;

c(hOpMHPOBAHHOCTh YMEHUM: XapaKTEepPH30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKUE
CBOWCTBA BEUIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE TI'€HETHUYECKOU
CBSI3M MEXJY HEOPraHWYECKMMH BEUIECTBAMM C ITOMOILIBIO YPABHEHUM COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIU;



c(hOopMUPOBAHHOCTH yYMEHUS pacKpbIBaTh CYIIIHOCTb: OKHCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKI[UH MOCPEACTBOM COCTABJICHHUS SJIEKTPOHHOrO OajlaHca 3TUX
peaKkiuii; peakiuii MOHHOTO OOMEHa MyTEM COCTAaBJCHUS WX TMOJHBIX M COKPAIIEHHBIX
MOHHBIX YPaBHEHUH; peaKkIuil THAPOIN3a; PeaKIMil KOMILIEKCO0Opa3oBaHus (Ha mpuMepe
TUAPOKCOKOMIIJIEKCOB ITUHKA U aJTFOMUHUS);

c(hOpMUPOBAHHOCTb YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peakiui ¢ y4€TOM MX JSHEPreTUUYECKUX XapaKTePUCTUK, XapaKTep U3MEHEHHUS CKOPOCTH
XUMUYECKOW pEeaKlUd B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TakKXKe XapakTep
CMEIIEHUS] XUMUYECKOTO0 PAaBHOBECUS TOJI BIUSHUEM BHEIIHUX BO3JCUCTBUN (IIPUHIUI
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHHUsSI XapaKTEPU30BaTh XUMHYECKHUE PEaKIUH, JeKallue B
OCHOBE TMPOMBIIIJIEHHOTO TIOJYYEHUsS CEPHOM KHUCIOThI, aMMHaKa, OOIIME Hay4YHbIC
IPUHITUIIBI XUMAYECKUX MPOU3BOJICTB; 11€71€CO00pa3HOCTh MMPUMEHEHHUSI HEOPTaHUYECKUX
BEIIIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONIH3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJaX HAay4YHOTO ITO3HAHUS
SIBJICHUH TIPUPOJIBI — HAOJIOICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbIN
Y MBICJICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUSI IPUMEHSTh 3TH 3HAHUS
Py DKCIIEPUMEHTAIBLHOM HCCIICIOBAHUM BEIIECTB W I OOBSCHEHHS XHUMHUYECKHX
ABJICHUN, MMEIOIIMX MECTO B MPHUPOJAE, MPAKTUYECKOW MESITEIBbHOCTH YEIOBEKa W B
MOBCETHEBHOM JKU3HU;

c(OpPMHUPOBAHHOCTh YMEHHUS BBIABISTH B3aUMOCBSI3b XUMHUYECKMX 3HAHUM C
MNOHSATUSIMU M TIPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB i Oolee
OCO3HAHHOI'O IOHUMAaHUs MaTEPUAIIBHOTO €UHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHS MPOBOJUTH PACUETHI: C HCIOJIb30BAaHUEM TMOHATUN
«MaccoBas J10J1s1 BEILIECTBA B PacTBOPE» U «MOJISIpHAsA KOHUEHTPALUS»; MAacChl BEILIECTBA
i 00bEMa Tasza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce€ WU 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOT0 3P heKTa peakinu; 3HaYeHHs BOJIOPOTHOTO
MOKa3aTessl pacTBOPOB KHUCJIOT M IIEJIOYEH ¢ U3BECTHOW CTENEHBIO AMCCOIUALIMM; MACChl
(06BbEma, KOMMYECTBA BEIIECTBA) MPOJYKTA PEAKIUHU, €CIU OJHO U3 MCXOIHBIX BEIICCTB
JIaHO B BHUJE pacTBOpa C OMPEICIEHHON MacCOBOM JOJIEM PpACTBOPEHHOIO BEIIECTBA WU
JaHO B H30BITKE (MMEET MPUMECH); JOJIM BBIXOJA MPOIYKTa pPEaKIuu; OO0BEMHBIX
OTHOILICHUH T'a30B;

cOpPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO IJIAHUPOBATH ¥ MPOBOJUTH
XUMUYECKUI ASKCHEPUMEHT (MPOBEICHUE PEaKIMii MOHHOTO OOMEHAa, MOJTBEPKICHHE
KaueCTBEHHOI'0 COCTaBa HEOPraHWYECKUX BEILECTB, OMNPEACIICHHE CpEebl PacTBOPOB
BEIIECTB C IOMOINBI0 HWHIWKATOPOB, HM3YYCHHE BIMSHUSA Pa3IUYHBIX (DAKTOPOB Ha
CKOPOCTh XHMMHMUYECKON pEeaKkIuu, pEelICHUE OHKCIEPUMEHTANbHBIX 3a/lad MO0 TeMaM
«Metaib» u «Hemerannei») ¢ coOnmtojeHueM mpaBuil 0€30MaCHOrO OOpallleHHs! C
BellleCTBAMU U JIaOOPATOPHBIM 000pyJ0BaHKHeM, (HOPMYIUPOBATH IIEJb HCCIEIOBAHMUS,



MPEACTaBISATh B Pa3IMYHON (QopMe pe3ylbTaThl JKCIEPUMEHTA, AaHAJU3UpPOBATH U
OLIEHUBATh UX TIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHMI: COOJIIOAaTh TMpaBUjia TMOJB30BAaHUS XUMHUECKOU
MOCy1I0M U 1a00OpaTOpHBIM 000pPYAOBaHUEM, OOpAIllEHHs] C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIMSMHU TI0 BBIMOJHEHHUIO J1A00PATOPHBIX XHMHUYECKHX OIBITOB, SKOJOTHUYECKU
1enecoo0pa3Horo MmoBeAcHUsT B OBITY U TPYJOBOM NEITEIHHOCTH B LEISAX COXPaHEHUS
CBOETO 3J0POBbsI, OKPYXKAKOLIEW NPUPOAHOW CpEObl M JOCTHKEHUA €€ YCTOMYHUBOIO
pa3BUTHS, OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JICMCTBHUS HAa IKUBBIE OPTaHU3MBbI
ONpeAeIEHHBIX HEOPraHUUECKUX BEIIECTB, TOHMMAs cMbica nokaszarens [1JIK;

chOpMUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBIATH  IEJICHAINPABICHHBIA  TOUCK
XUMUYECKOW WHGOpMAlUM B Pa3IMYHBIX HMCTOYHMKAaX (Hay4dHas U YyuyeOHO-HaydHas
auTepaTypa, CpeacTBa maccoBoil wuHbopmanuu, WHTEpHET W JApyrue), KPUTHUUYECKU
aHAJTM3UPOBATh XUMHUYECKYIO HHOpMAIUI0, mepepadaTtbiBaTh €€ U UCIOJb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOH 3a1aueil.
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nepepaboTKa
pep 2221-43¢0-97b8-983de535¢44d
2.5 l"anoreHnpon3BoAHbBIE YTIEBOJOPOIOB 4 1 https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/

Hroro no pazneny

35

Paznen 3. Kuciiopoacoaep:xamnue opranuieckue coeJuHeHNs

https://academy-

3.1 Crnuptsl. DeHon 11 content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f
KapOoHUIBHBIE COSTUHEHUS: JTbJICTU/IBI U KETOHBI R
3.2 P A - IBACTHA ’ 21 content.apkpro.ru/lesson/8664b319-
Kap6onoBsie kucnotsl. CioxHbie 3pupsbl. Kupbl
0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 YrieBoast 9 content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0
Hroro no pazneny 41
Pa3znea 4. A3orconepskamue oprannyeckue coeIuHeHus
https://academy-
4.1 AMUHBI. AMUHOKHCIIOTBI. benku 12 content.apkpro.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e
Hroro mo pazgeny 12
Pa3znen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 BricokoMoeKyIIpHbIE COCTUHEHUS 6 https://academy-content.apkpro.ru/
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/

11 KVIACC

KoaudecTBO 9acoB

Kont
Ne n/m HanmeHnoBanue pa3aesioB 4 TeM NPOrpaMMBbI Bcer poIL lpaxrisec | IICKTPOHHbIC (LHPPOBLIE)
HbIE KHe o0pa3oBaTe/ibHbIE pecypcChl
0 pador | padoThI
bl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuit 3aK0H 1 https://academy-
11 [Iepnoanueckas cuctema XUMUYECKUX 37€MEHTOB /1. 5) content.apkpro.ru/lesson/20b1df2e-
. MenpaeneeBa 6ce4-435b-bb6dc-5155d30a45fa
https://academy-

1.2 Crpoenue BeniectBa. MHOrooOpasue BELIECTB 9 1 content.apkpro.ru/lesson/e7d48881-
055d-49da-a49¢-7375¢3d033e9
https://academy-

1.3 XHUMHUYECKUE PEAKITUU 10 1 3 content.apkpro.ru/lesson/2859ec02-
8ecd-4cd8-8531-edad962608fb

Hroro mo pazgeny 24
Pa3znen 2. Heoprannueckasi Xumusi
https://academy-

2.1 Hemeramib 18 1 3 content.apkpro.ru/lesson/8f219cef-
7a8a-44d5-b58a-b3d1b2eeb237
https://academy-

2.2 Merabl 17 1 2 content.apkpro.ru/lesson/12bfc348-
007f-4796-bcda-180fc6b720fe

Hroro no paszneny 35

Pa3pen 3. Xumus u ;Ku3HL



https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe

https://academy-
content.apkpro.ru/lesson/b8e4d657-2cc7-

3.1 Mertoapl ITO3HAHUS B XUMUU. XUMUS U KA3Hb 9
4860-8583-9f76edc8a59f

Wroro mo pazueny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosunyecTBo yacos
Koutr | Ilpak DJIeKTPOHHbIE
Ne Tema ypoka poin THYEC Jara undposbie
n/n Bcero | Hble KHe u3yuyeHusi | odOpa3zoBaTesibHbIE
padotr | pabGort pecypchl
bl bl
1 [IpeameT u 3HaUEHNE OPTraHUYECKON XUMUH, TIPEJICTABIICHUE O 1 109 https://academy-
MHOT000pa3uy OPraHuIECKUX COCTMHECHUN content.apkpro.ru/
DIEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U https://academy-
2 BO30YKIEHHOE COCTOSTHUS ). BaneHTHbIe BO3MOKHOCTH aTroma 1 5.09 content.apkpro.ru/
yrieposa
3 XHUMHYECKas CBA3b B OPraHUYECKUX COETMHEHUSAX. MeXxaHU3MBbl 1 5 09 https://academy-
00pa3zoBaHus KOBAJICHTHOM CBSI3H, CITIOCOOBI pa3phiBa CBI3EH content.apkpro.ru/
4 Teopust cTpoeHUst OpraHUvecKuX coequHeHnid A. M. 1 8.09 https://academy-
Bbytneposa. [Ipodeccust XuMUK-uccie0BaTeb. content.apkpro.ru/
Bunbl nzomepun: cTpykTypHasi, IpOCTPaHCTBEHHAS. https://academy-
5 DneKTpoHHBIC 3PPEKTH B MOJIEKYJIaX OPraHUISCKUX 1 12.09 content.apkpro.ru/
COEeqUHEHNN
5 [IpencraBienue o KiaccupuKauu U cucTeMaTHIecKas 1 12.09 https://academy-
nomenkinarypa (IlUPAC) oprannyeckux BemiecTB. content.apkpro.ru/
7 Kiaccudukanus peakiuii B OpraHu4ecKOrd XUMHUH 1 15.09 hiepe:f/facedemy.
content.apkpro.ru/
3 CucremaTu3anus U 0000IIeHHE 3HAHUI TI0 TeME. 1 19.09 https://academy-
[Ipodeccus XUMHUK-THKEHEP. content.apkpro.ru/
9 AJIKaHBI: TOMOJIOTUYECKHH psiJl, oO1as Gpopmyia, 1 19.09 https://academy-

HOMCHKIJIATypa U U30MEPUsI, SJICKTPOHHOC U IMTPOCTPAHCTBECHHOC

content.apkpro.ru/
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CTPOCHHEC MOJICKYJI

https://academy-

10 Pu3nyecKue 1 XMMUYECKUE CBOMCTBA AJIKAHOB 22.06
content.apkpro.ru/
11 Haxosxnenue ankanoB B npupojie. CriocoObl MoydeHus u 26,09 https://academy-
IPUMCHCHHUEC AJIKAaHOB content.apkpro.ru/
[uknoankanel: o0mias popmyia, HOMEHKIATYpa U H30MEPHs, https://academy-
12 OCOOEHHOCTH CTPOEHHUS U XUMHUYECKUX CBONCTB, CIIOCOOBI 26.09 content.apkpro.ru/
MOJTyYeHUS U IPUMEHEHNE
Pemenne pacu€THbIX 3a1a4 Ha oNpeeseHuEe MOJIEKYIIpPHON
https://academy-
13 (hopMyJIbl OPraHUYECKOTO BEIECTBA IO MACCOBBIM JIOJISIM 29.09 content. apkpro.ru/
aTOMOB JIEMEHTOB, BXOJAIIMUX B €ro cocTtaB. CucreMaTu3anus
1 0000111eHNe 3HaHU 110 TeMe
AJIKEHBI: TOMOJIOTHUECKHH psifl, oOmas hopmya, https://academy-
14 HOMEHKJIaTypa, 3JEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE 3.10 content.apkpro.ru/
MoJeKysl. CTpyKTypHasi U LIUC-TPAHC-U30MEPHUs AIKEHOB
15 du3nueckue 1 XMMHYECKHE CBOMCTBA alnkeHOB. [IpaBuio 3.10 https://academy-
MapkoBHHKOBa content.apkpro.ru/
16 CriocoObl 1oTyueHus: U IPUMEHEHHUE aJIKEHOB. 6.10 https://academy-
[Ipodeccrs XUMUK-TEXHOJIOT. content.apkpro.ru/
17 [Ipaktuueckas padora Ne 1 o teme "Ilonyuenue stuneHa u 10.10 https://academy-
HU3yYEHHUE €ro CBOUCTB" content.apkpro.ru/
18 Peurenne pacu€THbIX 3aJ1a4 Ha ONPEACIICHUE MOJIEKYIAPHON 10.10 https://academy-
(hopMyIbl OPraHUYECKOTO BEIIEeCTBA content.apkpro.ru/
19 AJKaIueHbl: CONPsHKEHHbBIE, U30JIMPOBAHHBIE, 13.10 https://academy-
KymynupoBaHHble. OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS content.apkpro.ru/
20 XHUMHUYECKUE CBOWCTBA CONPS)KEHHBIX TUEHOB 17.10 https://academy-
content.apkpro.ru/
21 CrniocoObl nosryyeHHs U NPUMEHEHUE allKaJueHOB 17.10 st ftdoy.

content.apkpro.ru/
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AJIKVHBI: TOMOJIOTHYECKHIA psifl, oOmias ¢popmya,

https://academy-

22 HOMEHKJIATYpa, 3JIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE 20.10 content.apkpro.ru/
MOJIEKYI, (pU3MdecKue CBOMCTBA
. https://academy-
23 XUMHYECKUE CBOMCTBA aJIKUHOB 24.10
content.apkpro.ru/
. https://academy-
24 KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b 24.10
content.apkpro.ru/
https://academy-
25 CriocoObl MoJtyueHus: 1 IPUMEHEHNE AIKMHOB 27.10
content.apkpro.ru/
N . https://academy-
26 Pemenue 3a1a4: pacy€Tel 0 ypaBHEHUIO XUMHUYECKON PEAKITHH 7.11
content.apkpro.ru/
N https://academy-
27 Cucrtematusanus 1 0000I1IIeHNE 3HAHUIN 110 TEME 7.11
content.apkpro.ru/
ApeHBI: TOMOJIOTHYECKUH psif, 001Iast popmyia, https://academy-
28 HOMEHKJIaTypa. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE 10.11 content.apkpro.ru/
MOJIEKYJT OE€H3071a ¥ TOIyoIa, uX (PU3UYECKUEe CBOMCTBA
N https://academy-
29 XHUMHUYECKUE CBOMCTBA aPCHOB: PEAKIIUN 3aMEIICHHUS 14.11
content.apkpro.ru/
30 XUMUYECKHE CBOMCTBA aPEHOB: PEAKIIMH MPUCOCTUHEHHUS, 1411 https://academy-
OKHCJICHHE TOMOJIOTOB O€H3011a ' content.apkpro.ru/
N https://academy-
31 OCc00EHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIa 17.11
content.apkpro.ru/
32 Peurenne pacu€THbIX 3a1a4 Ha ONPEACIICHUE MOJIEKYJIPHON 2111 https://academy-
(hopMyIbl OPraHUYECKOTO BEIIECTBA ' content.apkpro.ru/
https://academy-
33 CriocoObl MosTyueHus: U IPUMEHEHUE apeHOB 21.11
content.apkpro.ru/
34 ['eneTnyeckas CBSI3b MKy pa3IMUHBIMU KJaccaMu 411 https://academy-
yIJIEBOJIOPOJIOB ' content.apkpro.ru/
35 Pacuérel 110 ypaBHEHUSAM XUMUYECKUX PEAKIUN. 28.11 https://academy-
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Cucremarusanusa U 0000LIEHUE 3HAHUN 10 TEME

content.apkpro.ru/

https://academy-

36 [Ipupoauslii ra3. [lonytaeie HeTAHBIE Ta3bI 28.11 content.apkbro.ru/

N https://academy-
37 KaMeHHBIH yroib U POTyKTHI €To MepepadoTKu 1.12 content.apkpro.ru/

38 Hedts 1 ciocoOb! e€ nmepepadboTku. [IpumMeHeHne PO IyKTOB 517 https://academy-
nepepaboTku HePTH content.apkpro.ru/

39 ['eneTnveckas CBsI3b MKy Pa3IMYHBIMU KJIaccaMu 512 https://academy-
YTJIEBOJIOPOJIOB content.apkpro.ru/

40 lanoreHonpon3BOAHBIE YIIIEBOIOPOIOB: JIEKTPOHHOE 8.1 https://academy-
CTPOCHHE; PEAKIINH 3aMEIIEHUS TaoreHa content.apkpro.ru/

41 JleicTBue 1IeM04€eil HAa TAJIOTEHITPOU3BOAHbIE. B3anMoaencTeue 12.12 https://academy-
JUTAJIOTCHAIKAHOB C MarHUEM W IIMHKOM content.apkpro.ru/

42 Cucremaru3zanusi 1 0000IIeHUE 3HAHUM 110 Pa3eTy 12.12 https://academy-
"Yraesomopoas" content.apkpro.ru/

43 KonTtponsHas padota o teme "YrieBoaopoas" 15.12 ttps:/facadermy-
content.apkpro.ru/

[IpenenbHble OJHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUH Psifl, https://academy-
44 obmas Gopmysa, CTpOCHHUE MOJIEKYJI, U30MEpHs, 19.12 content.apkpro.ru/

HOMEHKJIaTypa, KjIaccuukaius, Gpu3nyeckue CBONCTBa

45 XUMHUYECKUE CBOMCTBA MPEEIbHBIX OJJTHOATOMHBIX CIIUPTOB 19.12 https://academy-
content.apkpro.ru/

46 CriocoObl mostydeHus: ¥ IpUMEHEHUE OJTHOATOMHBIX CITUPTOB 22.12 hiepe:f/facedemy.
content.apkpro.ru/

47 [Ipocteie 3¢upbl: HOMEHKIIATypa U H30MepHsi, 0COOEHHOCTH 26,12 https://academy-
(U3MYECKUX U XUMHYECKUX CBOICTB content.apkpro.ru/

48 MHOroaroMHbl€ CHUPTHI: ITUICHTIIUKOIb U TJULEPHH, UX 26,12 https://academy-
(bu3nuecKkrue U XMMUYECKUE CBOMCTBA content.apkpro.ru/

49 CriocoObI MmoTydeHus: ¥ IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB 29.12 https://academy-
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content.apkpro.ru/

@DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHUE CBOWCTBA.

https://academy-

50 ToxcuynoCTh (heHoma 001 content.apkpro.ru/
o1 XuMHUUECKue CBOMCTBa (heHoa 9.01 e
content.apkpro.ru/
52 CriocoObI mosTyueHust 1 puMeHeHne peHoa 12.01 e
content.apkpro.ru/
53 [Ipaktuueckas padota Ne 2. Perenue sxcrepuMeHTaIbHbIX 16.01 https://academy-
3ama4 o Teme "CroupThl U HeHobI" content.apkpro.ru/
54 Cucrematu3zanusi 1 0000IIeHNE 3HAHU 110 TEME 16.01 it ace Ty
content.apkpro.ru/
AJNBACTHU]IBI M KETOHBI: DJIEKTPOHHOE CTPOCHHUE KapOOHUITBEHOM https://academy-
55 TPYIIIbI; TOMOJIOTUYECKUE PAAJIbl, 0011ast popmyna, U30Mepus U 19.01 content.apkpro.ru/
HOMEHKJIaTypa
56 AJbAETH]IBI M KETOHBI: (PU3UUECKHE CBOMCTBA; PEaKIUuu 2301 https://academy-
MPUCOETUHEHUS content.apkpro.ru/
57 Peakunn okuCIIeHUSI 1 KAUECTBEHHBIE PEAKIIUH AJIbJIETUIOB U 2301 https://academy-
KETOHOB content.apkpro.ru/
58 CriocoObl MoTy4eHHs albJACTHIOB U KETOHOB 26.01 https://academy-
content.apkpro.ru/
59 OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBbIE KUCIIOTHI, 30,01 https://academy-
OCOOCHHOCTH CTPOCHHUS UX MOJIEKYI content.apkpro.ru/
60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT, UX 30.01 https://academy-
(uznueckue cBoicTBa content.apkpro.ru/
61 XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJTHOOCHOBHBIX 502 https://academy-
KapOOHOBBIX KHUCIOT content.apkpro.ru/
62 Oco0eHHOCTH CBOMCTB MypaBbHHOM KUCIOTH. MHOTOOOpa3ue 6.02 https://academy-
KapOOHOBBIX KHUCIOT content.apkpro.ru/
63 Oco0OeHHOCTH CBOMCTB: HEMPEAECNbHBIX U APOMATHIECKUX 6.02 https://academy-
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KapOOHOBBIX, TUKaPOOHOBBIX, THIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BbICHINX KAPOOHOBBIX KHCIIOT

content.apkpro.ru/

https://academy-

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 9.02
content.apkpro.ru/
65 Crioco0bI mosTy4eHHst 1 IpUMEHEHNE KapOOHOBBIX KUCIOT 13.02 e
content.apkpro.ru/
66 CrnoxHbie 2(UPBI: TOMOJIOTHYECKUH psifl, 001mast popMya, 13.02 https://academy-
H30MEpHs 1 HOMCHKIIATypa content.apkpro.ru/
67 dusndeckue U XuMUueckue cBoiicTra a¢upoB. [Tpodeccus 16.02 https://academy-
XUMHK-(papMaleBT. content.apkpro.ru/
Pemenune pacu€THbIX 3a/1a4: 10 YPAaBHEHUIO XUMHUYECKON https://academy-
68 peakiuu, Ha OTpeieNIeHne MOJIEKYIIPHON (HOPMYITBI 27.02 content.apkpro.ru/
OpPraHUYECKOTO BEIEeCTBA
69 [IpakTuueckas padora Ne 3. PemieHune skciepuMeHTaIbHBIX 2702 https://academy-
3amad o teme "KapOonossie kuciotel. Cioxxubie 3pupbr" content.apkpro.ru/
70 XKupsl: cTpoenue, pusnueckre 1 XMMUYECKUE CBOWCTBA 103 https://academy-
(ruaposin3) content.apkpro.ru/
71 Oco0eHHOCTH CBOICTB JKUPOB, COJIEPKALIUX OCTATKH 503 https://academy-
HeMpeeNbHbBIX KUPHBIX KUCIOT. XKupbl B pupoie content.apkpro.ru/
MBpL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe https://academy-
72 nerictBue. [IoHsITHE O CHHTETUYECKUX MOIOIIUX CPEACTBAX 5.03 content.apkpro.ru/
(CMC)
73 I'enetnueckas cBsI3b YTIEBOJAOPOIOB U KUCIOPOICOICPIKALTUX 12.03 https://academy-
OpPraHMYECKUX BEILEeCTB content.apkpro.ru/
74 Pacuérel 110 ypaBHEHUSAM XUMUYECKUX PEAKIUN 12.03 ol fndany.
content.apkpro.ru/
75 Cucremarusanus 1 0000II[eHNE 3HAHUN 10 TEME 15.03 https://academy-
content.apkpro.ru/
76 OO1as XxapakTepucTUKa yriaeBoJA0B U KiIaccuPHUKAIs 19.03 https://academy-
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yI€BOJIOB (MOHO-, IU- U TIOJIUCAXAPU/IbI)

content.apkpro.ru/

MoHnocaxapuabl: GU3MYECKUE CBOMCTBA U HAX0XKICHUE B

https://academy-

77 19.03
IIpUpoae content.apkpro.ru/
78 [IpuMeHeHue riaroKo3bl, €€ 3HAUCHUE B KU3HEACATEIbHOCTH 2703 https://academy-
opranusma. I[Ipodeccus Bpau. content.apkpro.ru/
79 Jucaxapupl: caxapo3a, MaJIbTO3a U JakTo3a. HaxoxaeHue B 26.03 https://academy-
IpUPOJIC U IIPUMCHCHUC JUCAXapHUJI0B content.apkpro.ru/
80 [Tonucaxapuasl: CTpoeHHE MAKPOMOJIEKY, GU3HUECKUE U 26.03 https://academy-
XUMUYECKHE CBOWCTBA, IPUMEHEHHE content.apkpro.ru/
81 [TonsiTHE 006 NCKYCCTBEHHBIX BOJIOKHAX 29.03 e
content.apkpro.ru/
82 Pemenue pacueTHbIX 3a/1a4 Ha ONPEEICHUE JT0JIU BbIXO 1A 504 https://academy-
MPOAYKTa PEAKIIMH OT TEOPETUUECKH BO3MOKHOTO content.apkpro.ru/
83 Cucremaru3zanusi 1 0000IIeHUE 3HAHU 110 pa3aeTy 2.04 https://academy-
content.apkpro.ru/
84 KonTponsnas pabota no teme "Kuciaopoaconepxaniue 5 04 https://academy-
OpPraHM4eCcKue CoeAMHEHU" content.apkpro.ru/
85 AMuHBIL: K1accuuKanus, CTpoeHUue MOJIeKyi, oomas Gopmyia, 16.05 https://academy-
M30MepHsi, HOMEHKIAaTypa U (u3nYecKue CBOMCTBa content.apkpro.ru/
86 XHUMHYECKHE CBOMCTBA aTM(paTHICCKUX aMHUHOB 16.04 hipesffacedemy.
content.apkpro.ru/
87 AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH XUMHUYECKUX 19.04 https://academy-
CBOWCTB aHUJIMHA content.apkpro.ru/
88 CriocoObl motydeHus: U IpUMeHeHne an(aTHIeCKX aMIHOB 23.04 hiepe:f/facedemy.
content.apkpro.ru/
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepus, GU3ndecKue 23.04 https://academy-
cBoiicTBa. OTaeNbHBIEC MPEACTABUTENHN O-aMUHOKHUCIIOT content.apkpro.ru/
90 XHUMHUYECKHE CBOMCTBA AMUHOKHCIIOT, UX OMOJIOTHYECKOE 26.04 https://academy-

3HAUYCHUE aMUHOKKUCIOT. CHHTE3 U TUApOJIN3 NENTUA0B

content.apkpro.ru/
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https://academy-

91 benku xak mpupoaHbIe MOTUMEPBI; CTPYKTYPBI OSITKOB 1 30.04 content.apkpro.ru/
92 XUMHUYECKUE CBONCTBA OEIKOB 1 30.04 Wiy
content.apkpro.ru/
A3oTCcoIepKaIlre TeTEPOUUKINYECKUE COCTUHEHUS. https://academy-
93 HyxiienHOBbIE KUCIIOTHI: COCTaB, CTPOEHUE U OMOJIOTHYECKAs 1 7.05 content.apkpro.ru/
poJIb
94 [Tpaktuueckas padota Ne 4. PereHue sxkcrepuMeHTaIbHBIX 1 705 https://academy-
3a/1a4 1o Teme "A30TcoeprKale OpraHundecKkue coeTMHeHus " content.apkpro.ru/
95 [Ipaktuueckas padota Ne 5. Perenue sxcrepuMeHTaIbHbIX 1 10.05 https://academy-
3a7a4 no teme "Pacrno3HaBaHuEe OpraHMYEeCKUX COCTMHEHU" content.apkpro.ru/
96 KonTtponpHas padota o Teme "A30Tcoaepxranine 1 14.05 https://academy-
OPraHN4YeCKUe COeAMHEHU" content.apkpro.ru/
97 OcCHOBHBIE TIOHATHSI XUMHUH BRICOKOMOJIEKYJISIPHBIX COCTUHEHUN 1 14.05 https://academy-
Y METOJbl UX CUHTE3a —IOJUMEPU3ALNS U MTOJTUKOHACH AU content.apkpro.ru/
98 [TnacTmaccel. YTrim3amus u nepepadoTKa MiIacTHKa 1 17.05 Pretpsfacade
content.apkpro.ru/
99 DJ1lacToMEphI: HATypajIbHbIA CHHTETUYECKUE KaydyKku. Pe3una 1 17.05 bl iy
content.apkpro.ru/
100 BosokHa: HaTypanbHbI€, UCKYCCTBEHHbBIE, CHHTETUYECKHE. 1 2105 https://academy-
[Tonumeps! criennanbHOTO Ha3HAYEHUS content.apkpro.ru/
101 [IpakTuueckas pabora Ne 6. Pemenue skcepuMeHTalIbHbBIX 1 2105 https://academy-
3a7a4 no Teme "Pacrno3HaBaHue miacTMacc ¥ BOJIOKOH" content.apkpro.ru/
102 O06o001eHne 1 cucTeMaTu3alys U3y4eHHOTO MaTepualia mo 1 24,05 https://academy-
TeMe "BbICOKOMOJIEKYISIpHbIE COeAUHEHUs" content.apkpro.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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11 KVIACC

KosuuecTBO Yacos Ha
Kont IIpak | Ta DJIEKTPOHHBIE
Ne Tema ypoka poin THyec | M3y | uudpoBbie
n/n Bcero HbIE KHue e oﬁpasoBaTe.Hbele

pab6or | pabGor | HH pecypchl

bl bl s
Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN IIEMEHT. 1 6.0 https://lesson.ed
H3oTomnsl 9 u.ru/04/10
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIE YHCTIA. 20 https://lesson.ed
Knaccugpukaruss XAMHYECKHX dJIEMEHTOB (S-, p-, d-, - 1 9' u.ru/04/10
3JIEMEHTHI)
Pacnipenenenre 3meKTPOHOB IO ATOMHBIM OPOUTAIISIM. 1 13. https://lesson.ed
[Ipodeccus XUMHUK-UCCIIEOBATENb. 09 u.ru/04/10
DNeKTpOHHBIE KOH(PUTYpAITUU aTOMOB 3JIEMEHTOB B OCHOBHOM 14 https://lesson.ed
1 BO30Y)XJIEHHOM COCTOSTHUU. DJIEKTPOHHBIC KOHPUTYpaIUH 1 09' u.ru/04/10
HMOHOB. DJIEKTPOOTPUIATEIBHOCTD
[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema 20 https://lesson.ed
xuMuueckux saeMmeHToB 1. Y. MeneneeBa, CBA3b C 1 09' u.ru/04/10
COBPEMEHHOM TEOPHUEH CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX JIEMEHTOB )1 https://lesson.ed
1 00pa3yeMbIX MU MPOCTHIX U CJIOXKHBIX BEIIECTB IO IPyIIam 1 09' u.ru/04/10
u niepuoaaM. CucrtemaTusamus 1 0000IeHne 3HAHUI 110 TEME
Buapl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUs 57
KOBAJICHTHOU CBs3U. BoopoiHast cBs3b. MeXMOJIEKYIIsIpHbIE 1 09'
B3aUMOJICCTBUS
BaneHnTHOCTH M BaJI€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 1 28. https://lesson.ed
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM 09 u.ru/04/10
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CTPOCHHCM. HpeﬂCTaBHCHI/IH O KOMIIJICKCHBIX COCAMHCHUAX!
COCTaB U HOMCHKIJIaTypa

BemiectBa MOJIEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOESHMSI.

https://lesson.ed

2 THUIIBI KPUCTANINYECKUX PEIIETOK U CBOMCTBA BEILIECTB 0 u.ru/04/10
[Tonstue o gucnepcHeix cucteMax. [IpencraBienue o 51 https://lesson.ed

10 KOJUIOMJIHBIX pacTBopax. VICTHHHBIE pacTBOPBI: HACBIILIEHHBIE U 0' u.ru/04/10
HEHACBIIEHHBIE, pACTBOPUMOCTb. Kpucrammornaparst

11 Crioco0ObI BeIpakeHHS KOHIIEHTpAIMU pacTBOpoB. [Ipodeccus 12. https://lesson.ed
Bpad. 10 u.ru/04/10

12 Pemrenne 3ama4 ¢ MCHOAbL30BaHUEM ITOHSITHH ""MaccoBast OIS 18. https://lesson.ed
pacTBOPEHHOTO BemiecTBa", ""MoJIsipHast KOHIIEHTpanus'" 10 u.ru/04/10

13 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 19 https://lesson.ed

10 u.ru/04/10

KonTtponsnas padota no remam "CtpoeHue aToma. https://lesson.ed

14 [Tepuoanueckuii 3akoH u [lepuoandeckas cuctema 25. u.ru/04/10
xuMuueckux anemeHToB Jl. 1. Menaeneesa", "Ctpoenne 10
BemecTBa. MHOroo6pasue BemniecTs"
Knaccudukanus XuMHUYECKUX peakiuii B HEOPraHUYEeCKO U https://lesson.ed

15 OPraHM4eCcKO XUMHUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 26. u.ru/04/10
3aKOH COXPaHEHUs U MPEBPALLECHUS SHEPTUH IPU XUMUYECKUX 10
peakumsx
Tennosie 3 (HEKThI XUMUUYECKUX PEAKIUNA. TepPMOXUMUYECKHE 11 https://lesson.ed

16 ypaBHEHUSA. BpIUMCIIEHHS 110 YPABHEHUAM XUMUYECKUX 1' u.ru/04/10
peakuuii 1 TEPMOXUMHUYECKUM YPABHEHUSIM

17 CKOpOCTh XMMHUYECKON PEaKLIUHU, €€ 3aBUCUMOCTD OT 2.1 https://lesson.ed
pa3nuuHbIX (hakTopoB. Karanus n kaTanuzaTopbl 1 u.ru/04/10

18 I'oMoreHHble U reTeporeHHble peakuuu. OdpaTumMble U 8.1 https://lesson.ed
HeoOpaTUMbIE peakui. XUMHUYECKOE PaBHOBECHE 1 u.ru/04/10

19 IIpaktuyeckas padora Ne 1 mo teme "BnusHue pazinyHbIX 9.1 https://lesson.ed
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(haxkTOpoB Ha CKOPOCTh XMMUYECKOH peakun" 1 u.ru/04/10
20 [TpakTudeckas padborta Ne 2 mo Teme "BiusiHuE pa3IMdHbIX 15. https:/lesson.ed
(aKTOpPOB Ha MOJIOKEHUE XUMHYECKOTO paBHOBeCHS" 11 u.ru/04/10
OnexTponuTnyueckas auccouuanus. CuibHble U ciaalble https://lesson.ed
21 anektposnuthl. CTenens quccounanuu. MlonHoe npousBeneHne 16. u.ru/04/10
BoJibl. Cpena BOJHBIX pacTBOPOB. BoiopoaHbIi moka3aTenb 11
(pH) pactBopa
29 I'maponns coneil. Peakuuu, npoTekaronye B pacTBOpax 22, https://lesson.ed
3IEKTPOJIUTOB 11 u.ru/04/10
23 [Tpaktuueckas padota Ne 3 o Teme "XuUMHYECKUE PEAKIIUU B 23. https://lesson.ed
pacTBOpax IEKTPOJIUTOB" 11 u.ru/04/10
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peaknu. BaxkHeimme 29 https://lesson.ed
24 OKHCJIUTEIN U BOCCTAHOBUTEIU. METO 1 3IEKTPOHHOTO 11' u.ru/04/10
(271eKTOHHO-MOHHOTO) OajaHca
25 DIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 30 https://lesson.ed
11 u.ru/04/10
26 Pemenue 3aga4u pa3auvHBIX THIIOB 6.1 https://lesson.ed
2 u.ru/04/10
97 Cucrtemaruzanusa 1 00001eHHe 3HaHUH 110 TeMe "XUMUUECKIE 7.1 https://lesson.ed
peakuun" 2 u.ru/04/10
28 KontponbHas padoTa o Teme "XumMudueckue peakiuu" 13 https://lesson.ed
12 u.ru/04/10
[Tonoxenue HemeraioB B [lepuonnueckoit cucreme https://lesson.ed
xuMHueckux snemeHnToB JI. M. MenaeneeBa 1 0COOCHHOCTH 14 u.ru/04/10
29 cTpoeHus ux aroMoB. du3nueckue CBOMCTBA HEMETAIIOB. 12'
ANnoTponus HeMeTauIoB (Ha MpUMepe KUCIOPOIa, CePHI,
¢docdopa u yrnepona)
30 Bonopona: nonyuenue, puzndeckie 1 XUMHYECKHUE CBOICTBA. 20. https://lesson.ed
I'mppunel 12 u.ru/04/10
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lanmoreHsl: HAXOXKICHHE B MPUPOJE, CIIOCOOBI OTYUICHHSI,

https://lesson.ed

31 ¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA. 1" aioreHoBO10POIbI. i; u.ru/04/10
Baxueiime KuciaopoacoaepKalme COeIMHEHNS IajJOoreHOB

30 JlabopaTopHbI€ U TPOMBIILICHHBIE CIOCOOBI MOTyYEHUS 27. https://lesson.ed
rajgoreHoB. I IpuMeHenue raroreHoB 1 UX COEIMHEHNUN 12 u.ru/04/10

33 [IpakTuaeckas padorta Ne 4. Pemenue sKkcriepuMeHTATBHBIX 28. https:/lesson.ed
3aja4 o teme "l"agorens" 12 u.ru/04/10
Kucnopon: nabopatopHbie 1 TPOMBIILIEHHBIE CTIOCOOBI 10 https://lesson.ed

34 noJtyueHusi, Gu3nyeckue u XuMudeckue cpoiictsa. O30H. 01' u.ru/04/10
[Ipumenenue kucaopoaa u 030Ha. OKCUIBI U TEPOKCHIBI
Cepa: HaxOXJIeHHUE B PUPOJIC, CIIOCOOBI MOTyICHUS, 1 https://lesson.ed

35 (dbuzuveckue u XumMudeckue ceorictea. CepoBoI0poI, 01' u.ru/04/10
cynbhuapt

36 Kucnopoacoaepxaiue coequnenus cepsl. OcoO0eHHOCTH 17. https://lesson.ed
CBOMCTB CEpHOM KUCJIOTHI 01 u.ru/04/10

37 IIpaktuyeckas pabora Ne 5. PerieHue skcriepuMeHTalbHbIX 18. https://lesson.ed
3aga4 no teme "Cepa u e€ coenuHeHus" 01 u.ru/04/10

38 A30T: HaX0Xk/I€HUE B PUPOJIE, CIIOCOOBI MOTyYEHUS, 24. https://lesson.ed
(bu3uYecKre 1 XUMUYECKHUE CBOMCTBA. AMMUAK, HUTPHIbI 01 u.ru/04/10
Kucnopoacoaepxaiue coequnenust a3orta. OcoOeHHOCTH - https://lesson.ed

39 CBOMCTB a30THOM KUCIOTHI. [[puMeHenune azora u ero 01' u.ru/04/10
coenuHeHui. A3oTHble ynoopenus. [Ipodeccus Guoxumuxk.

40 ®ocdop: HaAXOXKIEHHE B IPUPOJE, CIOCOOBI MOTYUCHHS, 31. https://lesson.ed
(dbuznveckue u xumMuieckue ceorictea. @ochuas u Gpochun 01 u.ru/04/10
Oxcunsl hocdopa, pochopconepxaine kuciaotsl. Coau 10 https://lesson.ed

41 ¢dochopnoii kucnotsl. [lpumenenne gocdopa u ero ' u.ru/04/10
coequHenuil. @ochopHbie ynoOopeHus

42 IIpakTtunyeckas pabora Ne 6. Perienue skcrepuMeHTaIbHbBIX 7.0 https://lesson.ed
3aa4 1o Teme "A30T u pocdop U ux coeauHeHU" 2 u.ru/04/10
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VYraepoa: HaXokACHUE B IPUPOJIE, AJULIOTPOIIHBIE

https://lesson.ed

43 Moau(UKAIIHN; GUINISCKUE U XUMHYECKHUE CBOICTBA, jo u.ru/04/10
MIPUMEHEHUE
44 Oxkcun yranepona(ll), okeun yrnepona(lV), yronsnas kuciiora u 14. https://lesson.ed
e€ coun 02 u.ru/04/10
45 Kpemuwnii: HaxoxaeHue B IpUPOE, CIIOCOObI MOITYYCHHUS, 15. https://lesson.ed
(u3nueckrue 1 XMuMHUYECKUE CBOMCTBA 02 u.ru/04/10
21. https://lesson.ed
46 Oxcup kpemuus(1V), kpeMHUEBasi KUCIOTA, CUIIMKATBI 02 Uru/04/10
47 IIpumenenne kpeMHuUs U ero coequHenuil. Crekno, ero 22, https://lesson.ed
MTOJTy4EeHHUE, BUBI CTEKIJIA 02 u.ru/04/10
48 Pemenne 3aga4u pa3nudHBIX THIIOB 28, https://lesson.ed
02 u.ru/04/10
49 Cucremaruzanus 1 0000menne 3gaanii no reMe "Hemerasmisr" 29. hitps://lesson.ed
02 u.ru/04/10
50 KontponbHas padota o teme "Hemeramibr" °0 https://lesson.ed
3 u.ru/04/10
51 AnHanus pe3ynbTaToB KOHTPOJIbHON pabOThI, KOPPEKIIHS 7.0 https://lesson.ed
91115 () 3 7 u.ru/04/10
[Tonoxenue metamioB B [lepuoauyeckoil cucreme 13 https://lesson.ed
52 XUMHUYECKUX AJIeMEHTOB. OCOOEHHOCTH CTPOCHUS 03' u.ru/04/10
AIIEKTPOHHBIX 000J0UYEK AaTOMOB METAIIJIOB
53 O6mue ¢pusznueckue cBoiicTBa MetamioB. [Ipumenenue 14. https://lesson.ed
METaJJIOB B OBITY M TEXHUKE 03 u.ru/04/10
54 Crmnasel MmetamuioB. Kopposust meramioB. [Ipodeccus 20. https://lesson.ed
METaJUTYpr. 03 u.ru/04/10
55 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 21 https://lesson.ed
03 u.ru/04/10
56 DNEeKTPOXUMHUYECKHH psii HanpsbKeHui Metamos. O0mue 27. https://lesson.ed
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COCcOOBI OJTYYEHHUSI METAJUIOB 03 ‘ u.ru/04/10
OO0mas xapaktepucTuka MeTaioB | A-rpynmsr https:/lesson.ed

57 IIepuoanueckoil CUCTEMBI XMMUYECKUX 3JIeMEHTOB. Hatpuit u 1 28. u.ru/04/10
KaJIMii: ToJTydeHne, GU3nUecKue U XUMUYECKIEe CBOWCTBA, 03
MIPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHUN
O6mas xapakrepuctuka MetayioB ||A-rpymnmst https://lesson.ed

58 [Ieprnoanueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB. Maruui u 1 3.0 u.ru/04/10
KaJIbLIUI: TIOJTydeHue, (pru3ndeckue u XMMUYeCKue CBOMCTBA, 4
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUHN

60 XKéctrkocTh BosibI U ciocoObI €€ yerpanenus. [Ipodeccus 1 4.0 https://lesson.ed
JKOJIOT. 4 u.ru/04/10

61 AIOMUHWI: TIOJTydeHue, (PU3ndecKue U XUMUYECKUEe CBOMCTBA, 1 17. https://lesson.ed
IIPUMEHEHHE 04 u.ru/04/10

62 AMdoTepHbIe CBOMCTBA OKCHA ¥ THIPOKCHUIA ATFOMUHUSA, 1 18. https://lesson.ed
TUJIPOKCOKOMIUIEKCHI alTFOMUHUSL, UX IPUMEHEHUE 04 u.ru/04/10

63 IIpakTuyeckas pabora Ne 7. Pemienne skcriepuMeHTalbHbIX 1 24, https://lesson.ed
3a7a4 no teme "MeTasuibl rIIaBHbIX noArpynm" 04 u.ru/04/10

64 OO01as XxapakTepucTUKa MeTauioB 1mo6ouHsIx noarpymi (b- 1 25. https://lesson.ed
rpynn) Ileproanyueckol CHCTEMBI XUMHUYECKHUX AJIEMEHTOB 04 u.ru/04/10

65 [IpakTrueckas padota Ne 8. PereHue sxcriepuMeHTaIbHbIX 1 8.0 https://lesson.ed
3a1a4 o Teme "MeTasuibl MOOOYHBIX ToATpyI" 5 u.ru/04/10

66 O06o001eHne 1 cucTeMaTu3alys U3y4eHHOTO MaTepualia mo 1 15. https://lesson.ed
teMe "MeTtaibl" 05 u.ru/04/10

67 KontponbHas padoTa o teme "Metaybr" 1 6. https:/lesson.ed

05 u.ru/04/10

68 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIUS 1 22. https://lesson.ed

OLINOO0K 05 u.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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No | HaumenoBanue TeM Kypca Koam1ecTEo NaTa JJIeKTPOHHbIE HH(PPOBBIE
4ACOB oOpa3oBaTebHbIE PECYpPChI

1 | Teopusi CTpPOCHHSI OPTaHUUYESCKUX COCTUHEHUI 1 1.09 https://lesson.edu.ru/04/10
A.M.bytneposa.

2 | BaneHTHbIE COCTOSIHHSI aTOMa yTiepoja 1 8.09 https://lesson.edu.ru/04/10

3 | TeoMeTpHst MOJICKYJT PACCMOTPEHHBIX BEILISCTB 1 15.09 https:/lesson.edu.ru/04/10
XapaKkTEPUCTHKA BHOB KOBAJIEHTHON CBSA3H B HUX.

4 | Kiaccudukaiysi OpraHn4ecKux COeMHEHU M 1 22 https://lesson.edu.ru/04/10

5 HpOCTpaHCTBeHHaH 30MEpUs 1 09 https://lesson.edu.ru/04/10
1 €€ BUJIBI

6 | BoBoa opMysT OpraHUYECKUX BEHIECTB IO €T0 1 29.09 https:/lesson.edu.ru/04/10
OTHOCHTEIBHOU TJIOTHOCTH M MAaCCOBOM JI0JIH 3JIEMEHTOB
B COEJMHEHUSIX.

7 | Turbl XUMHYECKUX PEAKIUI B OPraHMYECKOM XUMUHU. 1 6.10 https:/lesson.edu.ru/04/10

8 | TOMOIUTHYECKUI U TETEPOIUTUIECKUN pa3phiB 1 13.10 https://lesson.edu.ru/04/10
KOBQJICHTHOW XUMUYECKOH CBSI3H..

9 | B3auMHOE BIMSHUE aTOMOB B MOJIEKYJIAX OPraHHUECKHX 1 20.10 | https:/lesson.edu.ru/04/10
COeIMHEHNN

10 | Pemenne KOMOMHUPOBAaHHBIX 3a7ay. 1 27.10 | https://lesson.edu.ru/04/10

11 | Ankansl. CTpOEHHE M MTOTyUYECHHE. 1 10.11 | https://lesson.edu.ru/04/10

12 | XuMH4ecKue CBOWCTBA aJIKaHOB 1 17.11 | https://lesson.edu.ru/04/10

13 | Ankensl. CTpoeHue, ONyYEHUE, XUMUUECKUE CBOWCTBA 1 24.11 | https://lesson.edu.ru/04/10

14 | Anxunel. CTpoeHue, OIyYeHHE 1 1.12 https://lesson.edu.ru/04/10

15 | [ukinoajkaHbl: CTPOEHUE, H30MEPHS, HOMEHKIIATYpA, 1 8.12 | https:/lesson.edu.ru/04/10
CBOMCTBA.

16 | ApeHbl: .M30MeEPUS U HOMEHKIIATYPA., TIOJIyYEHUE 1 15.12 | https://lesson.edu.ru/04/10
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17 | .KauecTBeHHBIN aHAIN3 OPraHUYECKUX COETUHEHUN 1 22.12 | https://lesson.edu.ru/04/10
18 | YrineBogoponsl. 1 29.12 | https://lesson.edu.ru/04/10
19 | PacuéTHbie 3a/1auu 110 TEME « Y TIIEBOIOPOIBI». 1 12.01 | https:/lesson.edu.ru/04/10
20 | KoHTpoJib 3HAHUIM 1 19.01 | https://lesson.edu.ru/04/10
21 | CnupTsl. 1 26.01 | https:/lesson.edu.ru/04/10
22 | ®eHonnl. 1 2.02 https://lesson.edu.ru/04/10
23 | Anpaeruabsl 1 KETOHBI. 1 9.02 https://lesson.edu.ru/04/10
24 | KapOoHOBBIE KUCIIOTHI. 1 16.02 | https:/lesson.edu.ru/04/10
25 | YrneBogpbl. Jlucaxapu bl 1 1.03 | https:/lesson.edu.ru/04/10
26 | Pacuérnbie 3amaun: 1o teme «Kuciopoacoaepxkaniie 1 15.03 | https://lesson.edu.ru/04/10
OpraHUYeCKUe COCIUHEHUS.
27 | TlomydyeHue aleToHa U3 aleraTa KaibIlusl. 1 22.03 | https:/lesson.edu.ru/04/10
28 | YriueBoasl 1 29.03 | https:/lesson.edu.ru/04/10
29 | AMHHBL 1 5.04 https://lesson.edu.ru/04/10
30 | AMMHOKHUCIIOTHI U 3JI0POBbE UeTIOBEKA 1 20.04 | https://lesson.edu.ru/04/10
31 | benku u HyKJIEHHOBBIE KHCIIOTHI. 1 27.04 | https://lesson.edu.ru/04/10
32 | PacuérHble 3a1aun 1Mo TeMe «A30TCOIepKAIINC 1 3.05 https://lesson.edu.ru/04/10
OPraHUYECKHUE BEIIECTBA.
33 | AMuHBI. AMHHOKHUCIOTHI. Benkn. 1 17.05 | https://lesson.edu.ru/04/10
34 | Utorosoe 3aHsATHE https://lesson.edu.ru/04/10
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

* Xumus, 11 knacce/ I'abpuensua O.C., OctpoymoB U.I'., Cnagkos C.A., JIéBkun A.H.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumusi(6a30Bbii ypoBeHb).Peanuzaius o0pa3oBaHus: METOUYECKOE TOCOOUE JIst
yuutens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B. [luuyrunoii. M. : ®I'BHY

«MHCcTUTYT cTpateruu pa3Butusa oopasoanust PAOy», 2022 81 c.:uim.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






