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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma 1o XMMHH Ha ypOBHE CpeAHero oOuiero oOpa3oBaHusi paspaboTaHa Ha
ocHoBe DexaepanpHOoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBanmu B Poccuiickoit
Oenepanuny, TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (elnepanbHOl 00pa3oBaTeNbHON MPOrpaMMbl
cpennero oomero oopazoBanusa(P@OIl COO), npencrabieHHbIX B DeepaibHOM TOCYAapCTBEHHOM
obpaszoBatensHoM ctangapre COO, ¢ yuérom Konuenumu npernojaBaHus y4eOHOTO MHpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoit @enepainu, peaan3yromuX OCHOBHbBIE
o0pa3oBaTe/IbHbIE MPOTrpaMMbl, 1 OCHOBHBIX IOJIOKE€HUN «CTpaTernu pa3BUTHsS BOCIUTAHHS B
Poccutickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

XvUMHA Ha YpOBHE YIIyOJIEHHOTO M3y4YyeHHUS 3aHUMAaeT BaXXHOE MECTO B CHCTEMeE
€CTeCTBCHHO-HAyYHOTOo oOpaszoBanus yuammxcs 10-11 kmaccoB. W3yudenwe mpeamera,
peanuzyemMoe B yCIOBUAX qu(depeHIIMPOBAHHOTO, TPOGUIHLHOTO 00YUeHHUs, TPU3BAHO O0ECIICUHTh
0011e00pa3oBaTeIbHyI0 U OOMIEKYIBTYPHYIO TOJTOTOBKY BBITYCKHHKOB IMKOJBI, HEOOXOIUMYIO
JUISL ajanTali uX K OBICTPO MEHSIOIIUMMCS YCIOBHSIM JKU3HH B COLUYyME, a TaKxke s
NPOJOIDKEHUS O0y4YeHHsS B OpPraHU3AIUSAX MPOPECCHOHATHHOTO 00pa3oBaHMS, B KOTOPHIX XUMUS
SBIISIETCS. OTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpamme 1no XuMuM HazHayeHHE MpeAMeTa «XUMHUS» IOJIYy4YaeT HOAPOOHYIO
MHTEPINPETAIMI0O B COOTBETCTBUM € OCHOBomojiararomumu nojoxenusmu dProcC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, COAEpIKaHusl, pPe3yJbTaTOB OOy4YeHHS U TPeOOBAaHWH K YpOBHIO
MOJATOTOBKUA  BBIMYCKHUKOB. CBHUIETENLCTBOM TOMY SIBJISIOTCS CJEIYIOIIME BBINOJHIEMbIE
IPOTPAMMOI1 110 XUMHH () YHKIIHU:

--nH()OPMALIMOHHO-METOINYECcKasl, peajan3alus KOTOpoil o0ecrieunBaeT MoIy4eHue MpeaCcTaBIeHUsS
0 IeNsAX, COACP)KaHUM, OOIIeH CTpaTernu OOydeHHs, BOCIUTAHHUA M PA3BUTHI OOYyJarOIIUXCS
CpeICTBAMU MpPeaMETa, U3Y4aeMOro B paMKaxX KOHKPETHOTO MPOoduIs;

--OpraHU3alMOHHO-TUIAHUPYIOLIasi, KOTOpas IpeIyCMaTpUBAeT  OIpeAeieHUe: IPUHLHUIIOB
CTPYKTYPUPOBAHUS U TOCJIEOBATEIILHOCTH U3YyYEHHsI Y4eOHOro MmaTepuaa, KOJMYECTBEHHBIX U
KAUeCTBEHHBIX €ro XapaKTEpUCTUK; MOAXOJ0B K (OPMUPOBAHUIO COJIEP/KATEIBHON OCHOBBI
KOHTPOJSI W OLEHKH OOpa30oBaTeNbHBIX JOCTIKEHHHM oOO0ydaromuxcs B paMKax HTOTOBOH
aTTectauuu B (opMe €AMHOT0 TOCYJapCTBEHHOIO IK3aMEHa 10 XUMHH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YEHUS! XUMHH:

--yCTaHaBJIMBAaE€T MHBAPUAHTHOE MPEJAMETHOE CO/epkKaHHUe, 00A3aTeIbHOE ISl U3YyUEHHsI B paMKax
OTJENBHBIX MpoduiieH, mpeaycMaTpuBaeT paclpeeseHue U CTPYKTYPUPOBAHUE €ro IO KJlaccaM,
OCHOBHBIM CO/IepKaTeIbHbIM JUHUSAM/pa3ienam Kypca;

--1aéT pacrnpejeneHne ydeOHOro BpeMeHHU, PEKOMEHYeMOro JJIsl U3y4eHUs OTJCNIbHBIX TEM;
--[Ipe/iyIaraeT NpUMEPHYIO MOCJIE0BAaTeIbHOCTh U3YUEHHsI yUeOHOro Marepuaia ¢ y4€TOM JIOTUKU
HOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBS3€Hl;

--1a€T METOJUYECKYI0 HHTEpIIpeTaldio eled M 3ajJad M3ydyeHUus INpeaAMeTa Ha YrIyOJlEHHOM
YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpEAHEro oOIlero oOpa3oBaHMI,
COJIEp)KaTeNIbHONM  XapaKTePUCTHKU  IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CpeAHEro oOIiero oopa3zoBaHUs (JIMYHOCTHBIX, METANPEIMETHBIX,
NpEeIMETHBIX), a Takke ¢ Y4ETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHBIX JEHCTBUIA
00y4aroIerocs 1o OCBOCHUIO COJEPKAHUS NpeaAMETa.

[To Bcem Ha3BaHHBIM MO3ULIKSAM B IPOTPaMMe 110 XMMUHU MIPETYCMOTPEHA IPEEMCTBEHHOCTD €
o0yyeHHeM XMMHUHU Ha ypOBHE OCHOBHOIO 00Iero oOpa3zoBaHMs. 3a MpeAeaMH yCTaHOBJIEHHOU
IpOrpaMMOil MO XMMHUU 00s3aTeNbHOM (MHBApPMAHTHOM) COCTaBISIOLIEH coiep aHUs y4eOHOTo
npeaMera «XUMHs» OcTaéTcs BO3MOXKHOCTh BBIOOpA €ro BapHMaTHBHOM COCTaBIISIOIIEH, KOTOpas
JIOJI’KHA OIPENENSThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduiis oOyueHusl.

B cootBercTBUM ¢ KOHIENTYyaIbHbIMU ToJ0keHUsAMU PI'OC COO o0 Ha3HaYeHUM NPEIMETOB
06a30Boro W yrayOon€HHOTO YypoBHEH B cucteMe audQepeHIIMpOBaHHOTO OOY4YEHHUsS Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHMs XHMHUSI Ha YPOBHE YIITYOJEHHOTO M3Y4YEHHs HalpaBlieH Ha
pean3annio MPeeMCTBEHHOCTH C MOCJIEAYIOIIMM 3TallOM MOJy4YeHUsI XUMUYECKOro 00pa3oBaHUsl B
pamMKax HM3y4eHHUs CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX W XMUMHYECKHUX JUCHUIUIMH B By3aX H
OpraHM3alusaX CpeqHero npodeccruoHalbHOTO 00pa3zoBaHus. B 3TO cBs3M M3ydyeHHE IpeaMeTa
«XUMUS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PACIIUPEHUE U YIIIyOJeHHE TEOPETHUYECKOU U
MIPaKTUYECKON MOJATOTOBKH 00YJarOIIUXCsl, BHIOPABIINX ONMpPEACIEHHBIN MPOPUIL 00YISHHS, B TOM



YHCIe ¢ MEPCHEKTHBON MOCIEIYIOUIETO MOMyYEHHs] XUMHUYECKOro o0pa30BaHUS B OpraHU3alMsIX
npodeccuoHanbHoro ooOpazoBanus. Hapsiny ¢ stum, B cBere TpeboBanuii ®I'OC COO «
IUTAHUPYEMBIM pe3yJbTaTaM OCBOEHHUS (eaepaabHOi 00pa30BaTeIbHON MPOrpPaMMBI CPETHETO
oOmiero oOpa3oBaHusl U3ydeHHE IMpeaMeTra «XHMHS» OPHEHTHPOBAHO TaKKe Ha pEIICHHE 3aaay
BOCIUTAHUS M  COLUUAIBHOIO pa3BUTUS  OOydalomuxcs, Ha (GOpMUpPOBaHHE Yy HHX
OOIIENHTEIUIEKTYaIbHBIX yYMEHUH, YMEHUH palMOHaIM3alUU Y4eOHOro TpyAa M 0O0OOIIEHHBIX
CI0CcOo00B JEATENbHOCTH, UMEIOUINX MEXAUCUUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsromuMu  ipeaMeTa «XUMHS» HAa YpPOBHE YIIIYONEHHOTO H3Y4YCHHS SIBISIOTCS
yrayOnéunsle Kypcbl — «Opranuueckas xuMmus» U «OOmias u HeopraHudeckas xumus». llpu
OTIpeNIeICHUH TOJXOM0B K OTOOpY M CTPYKTYpHOW OpraHM3allMM COAEP)KaHUS ITHX KypCOB B
rmporpamMme Mo XMMHUH 3a OCcHOBY HpHHATHI nosioxkeHuss GI'OC COO o paznuuusax 0a30BOTO H
yriayO0nE€HHOrO ypoBHEM U3yUEHUS IIpEeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranndeckast Xumusi» u «O011as 1 HeopraHu4decKasi XUMHUsH
COCTABJIIET COBOKYIHOCTHh MPEAMETHBIX 3HAHHM M YMEHHH, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO
U3YYEHHUS MpeaMeTa. DTa cUcTeMa 3HaHWM MOJydaeT Oonpele’EHHOE TEOPETUUECKOe TOMOIHEHUE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONBIINI 00BEM (DaKTOIIOTHYECKOTO MaTepuaa.
Tak, Ha yrayOn€HHOM ypOBHE HU3Y4EHHUs MpeaMera oOecreuyeHa BO3MOKHOCTh 3HAYUTEIBHOTO
yBeJIMYEHUSI 00bEMA 3HAHUN O XMMUYECKUX JIEMEHTaX M CBOWCTBAaX HMX COEIMHEHUN HA OCHOBE
pacliupeHusi ¥ YIIyOJIeHHWs TMPEACTaBICHUNH O CTPOCHHHM BEIIECTBA, XUMHYECKOW CBSI3U U
3aKOHOMEPHOCTSIX IMPOTEKaHUS pEaKLuil, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHUYECKOU
KMHETUKU W TepMOAMHaMUKH. V3ydyeHue mepuoanyeckoro 3akoHa u llepuogmyueckoi cucTeMbl
XUMHUUYECKHUX 3JIEMEHTOB 0a3UpPYETCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEICTABICHUSIX O
CTpPOEHUHM aTomMa. XHUMHUYECKasi CBSI3b OOBACHAETCS C TOUKH 3PEHMSI SHEPreTHUYEeCKHX H3MEHEHUI
npu €€ oO0pa3oBaHMM M pa3pyLIEHUHU, a TaKXKe C TOYKU 3pEHUS MEXAaHU3MOB €€ 00pa3oBaHUS.
W3ydeHue TUIOB peakluii JOMOJIHAETCS (OPMUPOBAHUEM IIPEICTABICHHUI 00 2IIEKTPOXUMHUYECKHIX
npoueccax U 3JEKTPOJIM3E PACIIaBOB M PacTBOPOB BELIECTB. B Kypce opraHMyeckoil XUMHUU NPpU
pPacCMOTPEHUH PEAKLMOHHOM CIOCOOHOCTH COEIMHEHHUH yrenseTcs 0coboe BHMMaHUE BOIPOCAM
00 251eKTpOHHBIX 3 (PexTax, 0 B3aMMHOM BIUSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEeaKI[Hil.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJAEp)KaHHE KypCOB XMUMMHU YIriyOJIEHHOTO YpPOBHS
W3Yy4YEeHUs I KIACCOB OMpeAesIEHHOro podmis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe MpeIMETHBIX 3HaHWH) OKa3bIBAIOT BIMSHHE CMEXHbBIC HMPEAMETHI.
Tak, HanpuMep, B COAEpKaHUM MPEAMETa JUJIs KJIACCOB XMMHUKO-(hHU3nueckoro npoduis 0osbLioe
3HayeHue OyAyT HMMEThb 3JIeMEHTHl y4yeOHOro marepuana no obmed xumuu. Ilpm u3ydeHun
npeaMeTa B JaHHOM CiIydae akKIeHT OyAeT cieslaH Ha OOIIHOCTh METO/0B IO3HaHMs, OOIIHOCTh
3aKOHOB U TEOPUH B XMMUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKYJIIpHast TEOpHs B
¢u3nKe), 3aKOHbl COXpPAHEHHs] MacChl M DSHEPruu, 3aKOHbl TEPMOIMHAMMKH, 3JIEKTPOJIH3a,
IIPEJICTABJIEHNs] O CTPOCHHUHU BEUIECTB U JPYTOE.

B TO ke Bpems B copepxKaHHM IpeaMeTa JUIsl KJIacCOB XMMHUKO-OMOJIOTHUECKOTr0 MpOQuiIs
OonbIIMi yAenbHBIA Bec OyJeT MMETh OpraHmyeckas Xumus. B 3Tom ciiyuae mpemocTaBisieTcs
BO3MOXKHOCTh 11711 ©osiee 0OCTOSITETHOTO PACCMOTPEHHSI XMUMUYECKOW OpraHM3alMi KIETKH Kak
OMOJIOTHYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJAAT, K IpHUMEPY, TaKue CTPYKTypHbIE
KOMITOHEHTbI, KaK JIMIUAbI, OEJIKU, YTIEBO/Ibl, HYKJIIEMHOBBIE KUCIOTHI U Ipyrue. [Ipu sToM 3HaHUS
O COCTaB€ M CBOMCTBaxX INPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMUYECKHUX BELIECTB CIyXKaT
OCHOBOI1 JIJ1s1 U3y4€HUS CYIITHOCTH MPOIECCOB (DOTOCHHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B muane ¢opMupoBaHHs OCHOB Hay4yHOIO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYUHBIX
METOJIOB MO3HAHUS M OMNbITAa MPAKTUYECKOTO MPUMEHEHHs HAyYHBIX 3HAHHUM HM3ydeHHEe IpeaMmeTa
«XuMus» Ha YrIyOJIEHHOM YPOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBA3SX C Yy4eOHBIMU
npeIMeTaMH, BXOJAIIMMU B COCTaB MPEAMETHbIX objacTeil «EcTecTBEeHHO-HAY4HbIE MPEAMETHI»,
«Matemaruka 1 nHpopMaTuKa» 1 «PyccKuil sI3bIK U JIUTEpATypay.

[Ipu u3yueHum ydeOHOro mpeamera «XUMHUS» Ha YIIIYOJIEHHOM YpPOBHE TakXkKe, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero obmero oOpa3oBaHusi (Ha ©0a3oBOM YpOBHE), 3anadeit
MEPBOCTENIEHHOW 3HAUYMMOCTH SBJsieTcsl (OPMUPOBAHHE OCHOB HAyKM XHMMHHM Kak o00JacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUUECKOMN AEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB
MUPOBON KynbTyphl. Pemienue 53Toil 3agaunm Ha YrIyOJEHHOM YPOBHE W3YYEHHUs IpeAMETa
IpeIoiaracT peaau3alnio TaKuX 1esleH, Kak:



--()OpMHUpPOBAHMUE TPEJICTABICHUI: O MaTepHaJbHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MMO3HABAEMOCTH SIBJICHUI nprupoabl, 0 MECTC XUMHUHU B CUCTCMC CCTCCTBCHHBIX HAYK U eé Be,uymeﬁ
poJM B 00€CIEYeHNH YCTOMUMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIEM IKOJIOTHUECKOM,
3H€pF€TH‘-I€CKOﬁ u HHH.[GBOﬁ 6630HaCHOCTI/I, B pa3dBUTUN MCAUIUHDBI, CO3JJaHUH HOBBIX MaTCpHUaJIOB,
HOBBIX HCTOYHHMKOB DJHEPIruM, B O00ECHEYEHUH PpalMOHAIBHOIO HPUPOAOINOIb30BAHUSA, B
(GOopMHpPOBaHUM MHPOBO33PEHUS] M OOWIEH KyIbTYphl UEJIOBEKa, a TaKXe OSKOJIOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON Cpee;
--OCBOCHHE CHCTEMbl 3HAHWM, JIEKAIIMX B OCHOBE XMMHYECKON COCTaBIISIIOIIEH E€CTECTBEHHO-
HAY4YHOI KapTuHBI MHpa: (QyHIAMEHTAJIbHBIX MOHATUH, 3aKOHOB U TEOPUN XMMHHU, COBPEMEHHBIX
Hp€I[CTaBJ'I€HI/If/'I O CTPpOCHHUH BCHICCTBA HA PA3HBIX YPOBHAX — ATOMHOM, MOHHO-MOJICKYJISAPHOM,
Ha/JIMOJICKYJIIPHOM, O TEPMOJMHAMMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHUYECKHX PEaKLUi, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX U AUCIEPCHBIX CHCTEMax, 00 00ImuX
HAaYYHbIX IPUHIUIAX XUMUYECKOIO IIPOU3BOJICTBA;
--(hopMHUpOBaHHE y OOYYAIOIIUXCS OCO3HAHHOIO ITOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMHUYECKMX 3HAaHUH A1 OOBACHEHMs KIIOUEBBIX MJEH M mpoOieM COBPEMEHHOW XHMMUH, IS
OOBSCHEHUSI W TPOTHO3WPOBAHUS SIBJIICHHM, WMEIONIMX €CTECTBEHHO-HAYUHYIO MPHUPOY;
IPaMOTHOTO peLIeHHs Mpo0JieM, CBA3aHHBIX C XMMHEW, IPOTHO3MPOBAHUS, aHAJIM3a U OLICHKH C
NO3UIUK  HKOJIOTHYECKOW  Oe30macHOCTH  MOCHEACTBHA  OBITOBOW W MPOW3BOICTBEHHOMH
NeSTEIbHOCTH 4YEJIOBEKA, CBS3aHHOM C XMMMYECKHMM IPOU3BOJACTBOM, HCIOJIb30BAHUEM U
nepepadoTKOM BEUIECTB;
--yriyOJaeHue MpeiCTaBIeHUul 0 HaydHBbIX METOJax MO3HaHWs, HEOOXOIUMBIX JUIsl IpUOOpEeTeHHs
}’MGHI/II;'I OPHUCHTHUPOBATLCA B MUPC BCUICCTB U 00BSICHEHHST XUMHYECKUX SIBJIGHI/II;'I, HUMCIOIIIUX MECTO
B IIPUPOJIE, B MPAKTUUECKOM JeSITEIbHOCTH U MOBCEIHEBHON KHU3HH.
B nnane peanuzanuu nepBooYepeHbIX BOCHUTATENbHBIX U Pa3BUBAIOIINX (YHKIUM 11ETOCTHON
CHCTEMBI CpefHero oOlmiero o0pa3oBaHUs NMPH HU3YYEHUH MpenMeTa «XHUMHUsS» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKe IIeNTU U 33]auH, KaK:
--BOCIIUTaHHE YOEXJIEHHOCTH B I103HABAaEMOCTH SIBJICHUH NPUPOABI, YBOKEHHUS K HpoIeccy
TBOpPYECTBA B o0acTu TCOPCTUUCCKHUX W MNPHUKIIATHBIX I/ICCJ'IGI[OBaHI/Iﬁ B XHUMMHH, (bOpMI/IpOBaHI/Ie
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
--pa3BUTME MOTHBAIlMM K OOYYEHHMIO U [IO3HAHHUIO, CIOCOOHOCTEHl K CAMOKOHTPOJIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;
--pPa3BHUTHUEC IIO3HABATCIBbHBIX HWHTCPECOB, HWHTCIUICKTYAJIBHBIX W TBOPYCCKUX CIIOCOOHOCTEHN
oOyyaromuxcsi, (OPMHPOBAHHWE Yy HHUX CO3HATEIBHOTO OTHOLIEHHS K CaMOOOpa3oBaHHUIO U
HENpPEephIBHOMY O0pa30BaHUIO KaK YCIIOBUIO YCIEIIHOW MpodeccnoHalibHOM U OOIIeCTBEHHOMN
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M TMOTPEOHOCTH B 3/10pOBOM
o0pase K13HH;
--(hOpMHUpPOBaHHE YMEHHH M HABBIKOB Pa3yMHOI'0 MPUPOIOINOIb30BaHUS, PA3BUTHE IKOJIOIMUECKON
KYJIbTYpBbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTMUECKOH 1eATebHOCTH.
O01iee yKco 4acoB, MPETyCMOTPEHHBIX [UI U3YUEHHs] XUMHUH Ha YIIyOJI€eHHOM YPOBHE CPEHETO
obmiero oopasoBanusi, coctaBiuser 204 yacos: B 10 kmacce — 102 gaca (3 vaca B Heneno), B 11
kyacce — 102 yaca (3 yaca B Heeno).



COILEPKXAHUE OBYYEHMUSI. 10 KIIACC
OPTAHUYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpemMeT ¥ 3HAYCHHE OPraHWYECKONW XWMHH, NPEICTABICHHE O MHOroo0pasuu
OpPraHUYECKUX COEIUHEHMII.

DJEKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE U BO30YKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriaepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHUSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOU
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMUs aTOMHBIX opOUTaneil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAax
opranuveckux BemecTs. [loHsTHe 0 cBOOOAHOM panuKaie, Hykjaeo(puie u IeKTpodue.

Teopusi crTpoeHusi opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpEeMEHHBIE
IPEJICTaBIECHUS O CTPYKTYPE MOJIEKYJ. 3HAUE€HUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIMHEHUM.
MonekynspHeie ¥ CTpyKTypHble (opmyibl. CTpykTypHble (DOpPMYJbl pPa3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpallléHHas, ckeneTHas. M3omepusa. Buabl un3oMepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kiaccudukanuyu opranndeckux Bemiects. [lousTHue 0 GyHKIIMOHATBLHON
rpynne. 'omosnorus. ['omonoruueckue psaapl. Cuctemaruyeckas HOMEHKIIATypa OpraHM4ecKHX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoct M KiIacCU(pUKalusg  OpraHmdyeckux  peakuuil.  OkuciaurenbHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

DKCIEepUMEHTAIbHbIE METO/bl M3YUCHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMyd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKUX BELIECTB IpU HarpeBaHuu (IUiaBieHUE, OOyrJIMBaHWE U TOpPEHUE),
KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesogopoabl.

Anxanbl. ['omonorudeckuii psig ankaHoB, oOmias Gopmyrina, HOMEHKIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AIMS ATOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckre CBOMCTBA aJIKaHOB.

XVMHYEeCKHE CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHMs], N30MEepHU3aLIH, JErUIpUPOBaHMUS,
UMKIW3alUU, TUPOJu3a, KpekuHra, ropeHus. llperncraBmeHne o MexaHU3ME peakUuild
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl MoMydeHUs: U MPUMEHEHUE aTKaHOB.

[uxnoankansl. O0mast popMyia, HOMEHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (IHMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIIOTICHTAaH,
LUKJIOTe€KCaH ) [UKI0anKaHoB. CriocoObl MONy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxkensl. ['omonmorndeckuil psij ajqkeHoB, obmas Gpopmyna, HOMEHKIATYpa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AJKEHOB, SP’-THOPHIM3aIMs aTOMHBIX opOuTaneif
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reomeTpudeckas (Iiuc-Tpanc-) nzomepus. Ouzndeckne
CBOWCTBAa aJKEHOB. XWMHYECKHE CBOWCTBA: PEAKIHMH TMPHUCOCAMHEHHUS, 3aMEIICHHUS B O-
MOJIOKEHUE TMpPU JBOMHOW CBsI3M, NMOJMMepU3aluu U okucieHus. [IpaBuno MapkOBHHKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKEHOB.

Ankanuensl.  Kmaccudukammss — ankaaueHoB  (COMpsDKEHHBIE,  M30JIMPOBAHHEIE,
kymyaupoganuvie). (OCOOEHHOCTH  AJIEKTPOHHOTO CTPOCHHMSI M XUMHYECKMX  CBOWCTB
CONPsLKEHHBIX AWEHOB, 1,2- u 1,4-npucoenunenue. IlonmuMepusanus CONpsKEHHBIX JIUEHOB.
CrniocoObl noy4eHus ¥ NIpUMEHEHNE aJIKaIueHOB.

AnxuHbl. ['oMOJOTHYeCKH psii amKUHOB, 00mmIas (GopMmyia, HOMEHKIATypa U U30MEpPHsL.
ONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriaepona. Puznueckue CBOWCTBA AIKHHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
MIPUCOECIUHEHHMS, TUMEPU3AalMl U TPUMEPHU3aLUU, OKUCIeHUs. KHCIoTHBIE CBOMCTBA AJKWHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peaKIMK Ha TPOHHYIO CBs3b. CIOCOOBI
MOJIy4EHUS U IPUMEHEHUE AIIKUHOB.

Apomaruyeckue yriaeBoaopos! (apeHsl). ['oMomornueckuit psii apeHoB, oomast popmyna,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30.1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30J7a W €ro rOMOJIOTOB: PEaKIuU



3aMeIlIeHusl B OCH30JIbHOM KOJIBLIE U YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHUS,
OKHCIIEHHE ToMoJoroB Oen3omna. IlpeacraBienne 06 OpUEeHTHPYIOLIEM ICHCTBUM 3aMeCcTUTENEH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAMKAIOB, KapOOKCUIBHOM, THAPOKCUIHHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XWMHYECKHUX CBOMCTB CTHPOJIA.
[Tonmumepuzamust  ctupona. CrHocoObl  MOJydeHUS U NPUMEHEHUE  apoOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponusrii ras. [lomyrasie HedTsHBIC Ta3bl. HedTh u €€ nmpoucxoxacHue. KameHHbIi
yroiib W TPOAYKTHl ero mepepadorku. CrocoObl mepepaboTKu HepTH: MEepPEeroHKa, KPEeKWHT
(TepMHUYECKHH, KaTaTUTUYCCKU), pudopMHuHT, muponu3. [IpoaykTsl mepepaboTku HedTH, HX
PUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPOIOB. Peakiuu 3amelieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, aMuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOJAHOIO M CIMPTOBOIO  pacTtBopa Iénouu. Bsaummopneincrsue
JTUTaJIOTEHAIKAHOB C MarHueéM M UUHKOM. [loHsATHE O MeTalioOpraHMYecKUX COCAMHEHHSX.
Hcnonp30BaHue TalOTeHIPOM3BOIHBIX YIJIIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHMs] BEIIECTB M MX IpPEBpallleHUud: H3y4YeHHE
bu3nyecKuXx  CBOMCTB  YIJIEBOJAOPOIOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHii
YIJIEBOIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MIIM MOAHOW BOJIbI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJCICTBHE aleTHIIeHAa C AaMMHAYyHbIM pPacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepo/ia U BOJAOPOJa B OPraHUYECKHX BEIECTBAX,
MOJlyuYeHUE ASTHIIEHA U H3Y4YCHHE €ro CBOMCTB, O3HaKomJieHHEe C Koyuekuuamu «Hedtb» u
«Yroap», ¢ oOpasuamMu IUIaCTMAacC, KaydyKOB U PE3UHBL, MOJEIMPOBAHUE MOJIEKYJ
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

IIpenenbHble OmHOATOMHBIE CHUpPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeETaHoja U
sTaHosa). ['oMonorudyeckuii psis, oduas Gpopmysna, n3omMepusi, HOMEHKIATypa U Kiaccuukaius.
@usnyeckue CBOICTBA NPEIENIBHBIX OJHOATOMHBIX CIMPTOB. BomoponHsle CBA3M MeEXny
MOJIEKYJIaMH ~ CHUPTOB. XHMHYECKHE CBOMCTBAa: peaklUMUM 3aMelIeHMs, Jerujiparalu,
OKHCJICHHUS, B3aUMOJENCTBUE C OPTAaHUYECKUMHU U HEOPTaHUUYECKUMU KHcinoTaMu. KadecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHL. JleificTBHe 3TaHONAa M METaHOoja Ha OpraHU3M YellOoBeKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipoctrie a¢upel, HOMEHKIIaTypa U u3oMmepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOWCTB.

MHoOroaToMHbI€ CHUPTHI — ATHJIEHIJIMKOIb W TNHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOACUCTBHE C OPraHUYECKMMHM U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHble cupThl. [IpeacTraBienue o MexaHu3Me
peakuuii HykieopuiabHOro 3aMerienus. JlefictBue Ha opranu3m yesnoBeka. CrocoObl MOTydeHHs
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30IBHOTO S/pa.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHoina. KadecTBeHHbIE
peakuuu Ha (enon. TokcuuyHocTh (eHona. CrocoObl MOMy4YeHUS U TMPUMEHEHHe (eHoa.
®enonpopManbIeruiHas cMoa.

KapOoHubHBIE COENMHEHHMSI — QIbJETUABl M KETOHBl. JIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonornyeckue psapl anbIerHIoB M KETOHOB, o0mias ¢opmyina,
U30MEpUsT M HOMEHKJaTypa. du3nyeckue CBOMCTBA albJETHJOB M KETOHOB. XHMMHUYECKHE
CBOICTBa aNbJETHI0B M KETOHOB: peakuuu mpucoeAruHeHus. OKHCIeHUE allbJIernJIoB,
Ka4eCTBEHHbIE peakiuu Ha anbiaeruibl. CrocoObl MONyuyeHUs W NPUMEHEHHUE ajlbJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeaeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3oMepus u HOMeHKIaTypa. dDu3nyeckue CBOHWCTBA OJHOOCHOBHBIX
IpeleNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKUE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakuus 3Tepudukanuu, peakuuu c
y4acTHEM YTJIEBOJOPOJHOrO paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX d(upax. MHOTO0Opa3ne KapOOHOBBIX KHUCIIOT.



OCOOEHHOCTH CBOMCTB HEMpPEICNbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBurenu BBICHINX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, IMaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJTyYeHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble a¢upsl. ['omonornueckuit psn, odmas Gopmyna, u3oMepus U HOMEHKIATYpa.
Du3nYECKUe U XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCION U
niesiouHoi cpeae. OCOOCHHOCTH CBOWMCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEACTbHBIX KHUPHBIX
kucnot. XKupsl B mpupo/e.

MBpbUI4 KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBojgoB (MOHO-, AW- H
nonucaxapupl). MoHocaxapuIel: TIIIOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
®du3nueckue CBOWCTBA M HaxoxkJaeHWe B npupoae. PotocuHTe3. XUMUYECKHE CBOMICTBA
[JIFOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJCTMJIHON TIpYI, CIOUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAUE€HUE B JKHU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuael: caxapo3a, MajbTO3a M JaKkTo3a. BoccTaHaBiauBarouge u
HEBOCCTAaHaBIUBAIOLIME Aucaxapuibl. ['waponus nucaxapuaoB. Haxoxaenue B mpupone u
npumenenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esuTioiio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmala, TJIUKOT€Ha U LeJuitoNo3pl. Du3nueckue CBOICTBA Kpaxmajga M IEJUTIOJ03bI.
XUMHYECKUE CBOMCTBA KpaxMmajia: TMAPOJIN3, KAYECTBEHHAs PEaKIUs ¢ MOJAOM. XHMHUYECKHUE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHne 3PpupoB 1emTon03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCepUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB U HMX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3JIMYHBIX CIUPTOB B BOJIE, B3aMMOJICUCTBHE H3TaHOJA C HATPUEM, OKHCIICHHE STHUJIOBOTO
crupTa B ajbJETU] Ha PACKAJIEHHONM METHOW MPOBOJIOKE, OKHCJIEHHE 3TUJIOBOTO CIHPTA
JUXPOMATOM Kajusi (BO3MOXKHO MCITOJIb30BAaHUE BUIEOMATEPHUATIOB), KAUECTBEHHBIE PEAKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa ToKo3bl ¢ ruapokcugom menu(ll), BzanmopelicTBue kpaxmana ¢ HMOJOM, pEIICHHE
AKCIEPUMEHTAJIbHBIX 337a4 1o TemMaM «Cnupthl U ¢eHoinbl», «KapOoHoBbie KUCIOThHI. ClOXKHbBIE

3pUPBD».
A3oTcoaepikaliie OprannyecKue coequHeHus.
AMHHBI — OpraHM4eckue MpOHM3BOJHbIE aMMHaka. Kiaccupukanus aMHHOB:

anudaTuyecKkue U apoMaTHUeCKUe; NepBUYHbIC, BTOPUUHBIE U TpeTH4yHbIe. CTpOEHUE MOJEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuXx aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE, B3aMMOEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCI0TOM. COoM aaKnIaMMOHUS.

AHUWIMH — IpeICTaBUTeNIb AMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwiMHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjekyje aHwinHa. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KauectBennsle peakunu Ha aHWIMH. CrocoObl MOJMy4YeHHS U TpPUMEHEHHE alu(aTHUYeCKUX
amMuHOB. [losyuenne aHWIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uzomepus. OrthenbHble TPEACTaBUTENU  O-
AMUHOKHCJIOT: IVIMLMH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUN, peakius MOJUKOHACHCAIUH,
oOpa3oBaHue MENTUAHON CBs3u. bruonmornueckoe 3HaueHne aMHUHOKUCIOT. CHUHTE3 M TUIPOIIU3
MEeNTHI0B.

benku kak npupongHsle nonuMmepsl. llepBuuHas, BTOpHYHAs U TpPETHUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THAPOJIN3, JEHATypalus, KaueCTBEHHBbIE pEakluu Ha
OenKu.

OKCIIepUMEHTANIbHBIE METOJbl M3Y4EHHUsS BEIECTB M HX IPEBPAIIEHUI: pacTBOpPEHUE
OenKOB B BOJIE, JIeHATYypalusl OEKOB MpPU HAarpeBaHWU, IIBETHbIC pEaKkIMM Ha OENKH, pelIeHue
SKCHEPUMEHTAJbHBIX 337ad 10 TeMaM «A30TcolepKallue OpraHUYeCKUe COEIUHEHHUS» U
«Pacno3HaBaHue OPraHM4EeCKUX COCIUHECHUIN.

BbICOKOMO/IEKYJISIPHBIE COCIMHEHMS.



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — OJIMMEPHU3ALUs U MOJINKOHICHCALIHS.

[TonmumepHble MaTepHaJbl. [TnactMaccel (monu3THUIIEH, IOJIUIIPOTINJIEH,
NIOJIMBUHUJIXJIOPU, IIOJINCTUPOII, IOJIMMETUJIMETAaKpUIIaT, HOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). Y Tunusanus u nepepaboTka MmIacTHKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaqueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus  (TedaoH, KeBiap, HIEKTPONPOBOISILNE
[I0JIUMEPBI, OMopasiaraéMble MOJIUMEDPHI).

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUI: O3HAKOMIICHHUE C
oOpa3uamMu MNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJaCTMAacC, KaydyyKoB, pELIECHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJIOKOH.

Pacuérnble 3anaum.

Haxoxxnenue MosiekyIsipHON (hopMysibl OPraHUYECKOI0 COETUHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHuss 1Mo macce (00BEMY) MPOOYKTOB CropaHMs, IO KOJMYECTBY BellecTBa (Macce,
00BEMY) MMPOIYKTOB PEAKIINHU W/HITU UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOUH (hOPMYIIBI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
OIpeeJIeHUE AOIU BbIXOA NPOAYKTa PEAKIUU OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HNOHSTUN, IPUHATHIX B OTJEJIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHE, HAy4HbIH (pakT, rumoresa, Teopus,
3aKOH, aHalIM3, CHUHTE3, KiaccHU(uKalus, HaOII0JeHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usuka: marepus, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEIIeCTBa, (PU3MUECKUE BEIUYMHBI,
€MHMIIBI U3MEPEHHUs, CKOPOCTh, SHEPTUs, Macca.

Bbuonorus: kierka, opraHusM, 3Kocucrema, ouocgepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM U TETepOTPO(PHBIA TUII TUTaHUSA, OpokeHue, (HOTOCHHTE3, JbIXaHUE, OENKH,
YTJIEBO/BI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIE, TOIIUBO.

TexHonorus: NuIeBsle MPOIYKTHI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

OBIIASA U HEOPTAHNYECKASA XUMMUSA . 11 KJIACC

TeopeTuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYeCKUH aneMeHT. M3oronsl. CTpoeHNe 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTMUECKHe YPOBHH U TOLYPOBHH. ATOMHBIE
opoOutanu. Knaccupukaims XUMHYECKHX 2JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
AIIEKTPOHOB TI0 AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOH(QUIYpallUd aTOMOB JJIEMEHTOB
NEpBOr0O—4EeTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTYpalui HOHOB. DIEKTPOOTPULIATENHHOCTD.

Ilepuonunueckuii 3akoH u llepuonnueckas cucrtemMa XumMuyeckux d3emMeHToB J[.U.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB IO TPYIMIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBs3b. BUABI XMMHYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas.
Mexanu3mMbl 00pa30BaHUsI KOBAJICHTHOM CBS3U: OOMEHHBIH M JJOHOPHO-AKIENTOPHBIA. DHEPrHs
1 JuinHa cBA3U. [lonspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP W BaJieHTHbIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJNEKYISPHOTO U HEMOJEKYJISPHOTO CTPOEHHUS. THUIBI KPUCTALTMYECKHX
pem€TOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucremax. Mctunnubie pactBopsl. [IpeacraBienue o KOMIONIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBope, MoJIsipHas ~ KOHLIeHTpauus. HacblllleHHbIE W HEHACHIIIEHHBIE  PacTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanust XuMHUUeCKHX peakifii B HEOPTaHWYECKOW U OPraHUYeCKOW XUMHUHU. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHEHHUS W TMPEBPAIICHUS DHEPTUU MPU XUMHUUYECKHUX
peakusx. TernoBbie 3Q(PeKThl XUMUUECKUX peakiuuid. TepMoXUMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHble peakuuu. Katanus u karanu3aTopsl.

O6parumble u  HeoOpaTUMBbIE peakIMu. XUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTo paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XUMHUYECKOTO DPAaBHOBECHS:
TeMIIepaTypa, JaBJICHUE M KOHILEHTpAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [lpunnun Jle
[[Tarense.

OnekTponuTudeckass gucconuanusa. CuibHble U cladbie  3JeKTpouThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpaibpHAas, LIeNo4Has. BomopoaHsiii
nokazarens (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHMCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKHUCIUTENb U
BOCCTAaHOBUTENh. [Iporecchl OKHCIEHHMS] M BOCCTAHOBJICHUs. BakHeWIlne OKUCIUTENIH U
BOCCTaHOBUTENHU. MeTOJ] 3NIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOAbl HM3YYECHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lIoKeHUE
MEepPOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEICHUE pEeaKIMii HOHHOTO0 OOMEHa, OIpeAeNieHHe Cpeabl PacTBOPOB C IMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxenne HemerawioB B Ilepmoandyeckoil cucreMe XuMHUYecKHx 3yeMmeHtos [.I.
MenneneeBa M OCOOCHHOCTH CTPOEHHMsSI MX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyuenue, ¢puzndeckue ¥ XUMUYECKHUE CBOWCTBA: PEAKIMU C METaUIAMU U
HEMEeTaJlIaMH, BOCCTAaHOBUTEbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOPOB. BakHeimme KHUCIOPOACOAEpIKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajloreHoB. [I[puMeHeHre rajloreHoB u
UX COeINHEHHUI.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®dusnyeckue W XHUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga u o30Ha. OKcHIbl U
MEPOKCHUJIBI.

Cepa. Haxoxnenue B TpHpOJE, CHOCOOBI TMONMy4YeHUs, (PU3NYECKHME W XUMHYECKHUE
cpoiictBa. CepoBogopon, cynbdunsl. Oxeun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uXx comr. OCOOCHHOCTH CBOWCTB CEpHOM KHCIOTHL. I[lpuMmeHeHue cepbl U €&
COEMHECHUM.

A3zor. Haxoxnenue B mpupojnie, crnocoObl MOMydeHHs, (U3NUecKHue U XHUMHUYECKHE
cBOMCTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTasi U a30THAsg KUCJIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KHUCTOTHL. [IpuMeHeHue a30Ta M ero CoeAMHEHW. A30THBIC
yIoOpeHusl.



®ocdop. Haxoxnenue B mpupone, crnocoObl MOIy4YeHHUs, (PU3NUECKHE UM XUMHUYECKHE
cBoiictBa. Pochuabsl u ¢ochun. Oxcuabl docdopa, ¢ochopHas kucaora U €€ CONH.
[Tpumenenue dochopa u ero coequnenuii. ochopHbie y100peHuUs.

VYraepon, HaxoXAeHHE B MpHpPoJE. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcun yraepoga(lV), yronpHas kucinora u e€ cold. AKTUBUPOBAHHBIN yrojb, aJcopOLHAL.
Oymiepensl, rpaden, yriepoiaHble HaHOTpYOku. IIpuMmeHeHHWe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €TI0 COEAUHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOdydeHHs, (GU3HUecKue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKIIO, ero Moyy4eHue, BUAbl CTEKIIA.

[Tonoxxenne metainos B Ilepuonnueckoil cucreMe XMMHUECKUX 3J1€MEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000J0YeK aTOMOB MeTaioB. Obuue ¢puznyeckue cBOWCTBAa METAJLIOB.
[TpumeHenne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DIEKTPOXUMUYCCKUNA PpsAJl  HampsbDkeHUH MeramwioB.  OOmme crnocoObl  MOJYYECHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprus. Ilonsarue o koppo3uu
MeTaisioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka meramioB |A-rpynnsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. HaTpuii u xanwmii: moiydenue, pu3ndeckue U XMMHUECKUE CBOWCTBA, IPUMEHEHUE
IPOCTBIX BEIIECTB U UX COETMHEHUI.

Ob6mas xapaktepuctuka MetamoB |IA-rpynmsl [leprogudeckoid cucTeMbl XUMHUYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: MOJNlydeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
MIPUMEHEHHE TPOCTHIX BEIIECTB U MX coequHeHMH. JKECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

ANIOMHHHUI: TIOJy4YeHHE, (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro COoeAMHEHUU. AMGOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILJIEKCHI aJIFOMUHUS.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymnm (b-rpymm) Ilepuomudeckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®usnyecknue U XMMUUYECKHE CBOMCTBA XpoMa U €ro coequHeHU. OKCUIBI U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[TosryueHne u npuMeHEHUE XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHud. Baxueiimmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

duznyeckue U1 XUMUYECKUE CBOMCTBA JKene3a U €ro coequHeHni. OKCUIbI, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coequHeHni. [lonydyenre u npuMeHeHue
MeIU U €€ COCTMHEHNM.

[{unk: monmyyenue, pu3ndecKre U XUMUYECKUE CBOMCTBA. AMQOTEpHbIE CBOHCTBA OKCHA
U TUJPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [IpriMeHeHre HuHKa U ero COeTMHEHUH.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPALLEHUN: H3Yy4YEHHE
00pa3IoB HEMETaJIOB, TOpeHue cepbl, (ocdopa, kenesa, MarHus B KHUCIOPOJE, M3ydEHUE
KOJUIeKIMU «MeTamibl W CIUJIaBbl», B3aMMOJEHCTBUE IIEJIOYHBIX M IIEIIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUaIoB), B3aUMOACHCTBHE LUHKA U
JKeJle3a C paCTBOPAaMHU KHUCIIOT U ILEJI0Y€EH, KAUeCTBEHHbIE PEAKIIMM Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KAaTHOHBI METAJIOB, B3aUMOJEHCTBHE THIPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMH KUCIOT M IIEJIOYEH, pelIeHue SKCIIEPUMEHTANbHBIX 3aJa4 Mo TemaM «l ajoreHb»,
«Cepa u e€ coequHeHUs», «A30T 1 Pocop U UX COeTUHEHUS», «MeTauIbl TIIaBHBIX MOATPYII,
«MeTtanibl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Posib xumuu B oOecrieueHHH yCTOMYMBOTO Pa3BUTHUS YenoBedecTBa. [loHATHE O HAyUHBIX
METOJaxX I[IO3HAHUS M METOJOJIOTMM HAy4yHOro wuccienoBaHus. HaydHble NpUHIUIBI
OpraHu3alui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CLIOCOOB! MOMYYSHHUS BaXKHEUIITHX
BElIEeCTB (Ha MpUMeEpe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMbliineHHbIe
CHOCOOBI TMOJTYYEHHUSI METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpenbl u
ero nociueactsus. Posb xumun B o6ecrieueHuN 3HEepreTH4eckoi 6e30MacHOCTH.



XuMHus U 300poBbe 4YenoBeka. JlekapcrBeHHble cpencrTBa. I[IpaBuia MCIONb30BaHUSA
JIEKapCTBEHHBIX IpenapaToB. Poib XMMUM B pa3BUTUH MEIULIVHBI.

XuMHS UM OCHOBHBIE KOMIIOHEHTHI, MULIEBbIE 100aBKU. Ponb xuMun B obecriedeHnn
MUILEBOH Oe30MacHOCTH.

Kocmernueckue n mapgromepHsle cpenctBa. beiroBas xumus. [IpaBuna 6Ge3onacHoro
UCTIOJIb30BAaHUS TPENapaToB ObITOBOM XMMHUU B IIOBCETHEBHON JKHU3HU.

XUMHS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHaIbl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe yI0OpeHNSsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPACKH, CTEKIIO, Kepamuka. Martepuaisl
JUIsL 311€KTpOoHUKU. HaHOTEXHOIO0THH.

PacuérHble 3anaun.

Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Ui 00bEMY OIHOTO U3 YYaCTBYIOLIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MPOAYKTOB PEAKLHUM, €CIIM OJHO M3 BEUIECTB MMEET NpPHUMECH, Macchl (00BEMA,
KOJINYECTBA BEILECTBA) MPOAYKTa pEakIHH, €ClIM OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
onpeAes€HHOM MacCOBOM JIOJEd PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOU
KOHLIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BbIXOAA IPOIYKTa PEaKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEl M HEOPraHUYECKONW XMMHHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbBIX HMOHATHH,
TaK U NOHSTUN, IPUHATHIX B OTJENbHBIX NIPEMETAX €CTECTBEHHO-HAYUYHOTr'0 LIUKIIA.

OO01e ecTecTBEHHO-HAy4YHblE MOHATHUS: SIBJICHUE, HAydHbIH (akT, rumoresa, Teopus,
3aKOH, aHaju3, CHHTE3, KiIacCU(pUKAIMs, TEepPHOAUNYHOCTh, HAOIIOJCHNUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®usnka: marepusi, MUKPOMHUP, MAKpOMHUp, aTOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TONBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, O0BEM,
arperaTHOe COCTOSIHUME BEIEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEITUYMHBI, EIUHUIIbI
W3MEpEHMS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, meraboau3M, Makpo- H
MHUKPORJIEMEHTBI, OENKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, MTOJIE3HBIE HCKOMAEMbIE, TOIIIUBO, PECYPCHI.

TexHonorus:: XuMuU4ecKasi MPOMBIIIIEHHOCTb, METAJULYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SHCTBEHHOE IPOMU3BOJCTBO, IMUINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX [IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTE€pPHAJIOB, dJIEKTPOHHAS IIPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHU
JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXONOM B CTPYKTypE€ JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUC POCCUNCKOM IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIOCOOHOCTh  OOydaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE PE3ybTaThl OCBOCHHUS INpeiMeTa «XHUMHUSA» OTPaXKaroT CHOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEIBHON U MPAKTHUECKON JEATEIIEHOCTH 00YUYaIOMIMUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JEATEIbHOCTH.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPaxaroT cPOpMUPOBAHHOCTH
OIBITA IMO3HABATEJIbHON U MPAKTHUECKON JeATeNbHOCTH 00YYaroUIUXCs B MPOLIECCe peanu3aluu
00pa30BaTeNbHON 1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HAaHHS OOY4YalOIIMMUCSA CBOMX KOHCTUTYLMOHHBIX IIpaB M O0OSI3aHHOCTEH, YBa)XKEHUS K
3aKOHY U ITPaBOINOPSIKY;

IIPEJICTABICHUS O COLUAIbHBIX HOPMAaX U MPaBUIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;
TFOTOBHOCTH K COBMECTHOW TBOPUYECKOM IEATEIBHOCTH IPHU CO3JAaHUU YYEOHBIX IPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIICPUMEHTOB;
CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYIUX IpU
aHaJM3e Pa3IMYHBIX BUJIOB YUEOHOH NEATETHHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:
-1IECHHOCTHOI'O OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEINI0 OTEYECTBEHHON XUMUM;
-yB@)XEHUS K IPOIIECCy TBOPUECTBA B 0OJACTH TEOPUHU U NMPAKTHUECKOTO MPUIIOKEHUS XUMUH, -
OCO3HaHHUA TOTO, YTO JAHHbIE HAYKU €CTh PEe3yJbTaT JUINTENbHBIX HAOIIOACHUM, KPOMOTIMBBIX
DKCIEPUMEHTAJIbHBIX IIOMCKOB, [IOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;
-MHTEpeca U M03HABATEIbHBIX MOTHBOB B MOJYYEHUH U MOCJIEAYIOIIEM aHaJIn3e HH(OpMaluu O
NIEPEIOBBIX TOCTHIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
-HPaBCTBEHHOI'0 CO3HAHUs, ITUUECKOTO TIOBEICHUS;
-CIIOCOOHOCTH OILIEHMBAaTh CUTYallUU, CBSI3aHHBIE C XMMUYECKUMH SIBICHUSMHU, M NPUHUMATDH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;
-TOTOBHOCTH OIIGHMBAaTh CBOE TOBEJEHUE W TIOCTYNKM CBOMX TOBapHIled ¢ TO3ULMHA
HPABCTBEHHBIX U ITPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

-MIOHMMaHUsI [EHHOCTeH 3/10poBOro W Oe3omacHoro obpa3a >KH3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;
-co0Jr01eHus MpaBuil 0€30IacHOr0 OOpAIleHuUs C BEIECTBAMU B OBITY, IIOBCEIHEBHON KHU3HU, B
TPYIOBOH JESTEIBHOCTH;

-[IOHUMaHUS LIEHHOCTH NPaBWJI UHAWBUAYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOIr0O MOBEACHUS B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

-OCO3HAaHUS TOCJTEJICTBUM M HENPHUATHS BPEAHBIX MpPUBBIUEK (YIOTPEOICHHUS ajKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

-KOMMYHUKAaTUBHON  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEOBATEIbCKON  JEATEeIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;

-yCTaHOBKM HA aKTHBHOE Yy4YaCTHE B PEIICHHH IPAKTUYECKUX 334a4  COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

-MHTEepeca K MPaKTUYECKOMY HM3Y4EHHUIO IMpoQeccuil pa3aMyHOro poaa, B TOM YHMCIE Ha OCHOBE
IPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

-YBaXXCHUS K TPYLY, JIOJIM TPyJAa U pe3yabTaTaM TPYJOBOU ACITEIbHOCTH;



-TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHIMBUIYaJIbHOW TPACKTOPHHM OOpa3zoBaHUs, Oymylei
npodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00I11ecTBa;

6) IK0JI0rM4ecKOro BOCIMTAHMS:
-9KOJIOTUYECKH 11eJIECOO0Pa3HOT0 OTHOLICHHUA K NPUPOJE KaK HCTOYHHMKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;
-IOHMMAaHUS TJI00AJBHOTO XapakKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX
IPOLIECCOB HA COCTOSIHUE MPUPOHON U COLIMATIBHOMN Cpelibl;
-OCO3HAaHUSI HEOOXOJUMOCTH HCIOJB30BAHUS IOCTIDKEHHH XMMHU IS PELICHUS BOIPOCOB
PaLMOHATIBHOTO IPUPOIOIOIb30BAHUS;
-aKTUBHOI'O HENPUATUS ACUCTBUH, IPUHOCALIUX Bpe OKPYKAOLIEH NPUPOJHON Cpelle, YMEHHU
IPOTHO3UPOBATh HEOIATONPUATHBIE IKOJOTMUECKUE MOCIEACTBUS NMPEIIPUHUMAEMbIX NeHCTBUI
Y IIPEJOTBpAIATh UX;
-HaJIM4YUsl Pa3BUTOIO OSKOJIOTMYECKOIO  MBIIUICHUS, SKOJIOTMYECKOM KYJIbTYphl, OIIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HeHHOCTH HAYYHOI'0 MIO3HAHMS:
-MHUpPOBO33pPEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO  DPa3BUTUS HAYKH H
00I11eCTBEHHOM MPaKTUKY;
-MIOHAMAaHUsl CHeUM(UKA XHMHUW KakK HayKH, OCO3HaHUs e€¢ poiau B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUsI 00 OKpy KarolleM
MHUpE KaKk O €AMHCTBE IPHUPOAbI M YEJIOBEKA, B IMO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;
-yOe)KIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHMM JUISI COBPEMEHHOW UIUBUIM3ALUU: B €€
I'YMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM pPOJIM B CO3JIaHMM HOBOW 0a3bl MaTepUabHOM
KYJIbTYpBbI, B PELIEHUH ITI00AIbHBIX IPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHM  MEIHMIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAA M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;
-€CTECTBEHHO-HAyYHON  I'paMOTHOCTH:  TOHUMaHHUS  CYIIHOCTHM  METOJOB  IO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS AT
aHaIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBAHHbBIE 3aKIIOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C 1IEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;
-CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIONB30BaTh XMMHMUYECKHE 3HAHUS Ui pelleHus MmpobieM B
pEeaIbHBIX )KU3HEHHBIX CUTYaIUsX;
-MHTEpeCca K MO3HAHUIO, UCCIIE0BATEIbCKOMN NE€ATEIbHOCTH;
-TOTOBHOCTH ¥ CIIOCOOHOCTM K HENpEephIBHOMY OOpa3oBaHUI0 U CcaMo00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEeOHOCTSMU;
-MHTEepeca K 0COOCHHOCTSAM TpyJla B pa3iIHuHbIX chepax npodeccHoHaNbHOM NesITeTbHOCTH.

METANPEIAMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yiIbTaThl OCBOCHHMS HPOTPAMMBI MO XMMHUU Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHuUs BKIFOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayYHbIC TIOHSATHS, OTPAXKAIOIIHE [IETOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(uKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTEMa, HAyYHBIH (haKkT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIe0BaHNEe, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U JpYyTHe);

yHUBEpCaJlbHbIE ~ ydeOHble  JAelcTBHsA  (TO3HABaTeNbHBIE,  KOMMYHUKAaTHBHBIC,
peryisaTuBHbBIE), oOecneunBaone (opMHUpOBaHHE (YHKUMOHAIBHOM T'pPaMOTHOCTH U
COIMAJIbHOM KOMITETCHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh  OOYYAIOUIMXCS ~ HMCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHWA M YyHUBEpCAJIbHbIC y4eOHbIC ACHCTBHSA B IO3HABATEIbHOW WU
COLIMAJIbHOM IIPAKTHKE.



MertarnpeMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYeOHBIMU
IIO3HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMHU.

ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe el CTBHUS

1) 6a30Bble JJornYecKue AeCcTBHS:
-CaMOCTOATENbHO  (HOPMYIHpPOBATh M  aKTyaJIM3HpOBAaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;
-OIPENIEISITh LIENU AESITEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUH UX JOCTUKEHUSI, COOTHOCUTD
pe3ybTaThl AESITEIbHOCTH C IIOCTABICHHBIMU LIESIMU;
-MCIIONIb30BaTh IIPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOIO MBILUICHUS: BBIICISTH
XapakTepHble MpHU3HAKM MOHATHUM M yCTaHABIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;
-BBIOMPATh OCHOBAHMSA U KPUTEPUU TS KJIaCCHU(PUKALIMY BEIIECTB U XMMUYECKUX peaKIHii;
-yCTaHaBJIUBATh IPUUYUHHO-CJIEACTBEHHBIE CBSI3U MEX]y U3yUaeMbIMU SIBJICHUSIMU;
-CTPOUTh JIOTMYECKHE PACCYXAEHUS (MHAYKTHBHBIC, NEIyKTHBHbIC, IO AHAJIOIMU), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PACCMAaTPUBAEMBIX SIBICHUAX, (POPMYTUPOBATH BBIBOJABI U
3aKIIIOYECHHUS;
-IPUMEHATh B IpOLIECCE TO3HAHMSI HCIOJIb3YyeMble B XMMHMHU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peaknuud — TpU pPEmeHHH YYeOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aEMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:
-BJIaJIETh OCHOBAMM METO/I0B HAyYHOT'O IT03HAHHUS BEUIECTB U XUMHUUECKHUX PEaKIIMii;
-popmynupoBaTh LEIM M 33Ja4d  MCCJIEIOBAHHUSA, HCIOJIb30BaTh IIOCTaBIEHHBIE U
CaMOCTOSITENIEHO C(hOPMYyITUPOBAHHBIE BOIPOCHI B KA4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUM;
-BJIaJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U TPOBEACHUS  YUEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;
-[IPHOOPETaTh OMBIT YUCHUUECKOW MCCIEI0BATEIbCKOW U MPOEKTHOM JEesITeIbHOCTH, TPOSIBIISATh
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PEIIECHUs MPAKTHUECKHUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOIOB TIO3HAHHUS.

3) padora ¢ unpopmaumeii:
-OPUEHTHPOBATHCSA B PA3IUYHBIX MCTOYHUKAX MHGpOpMalUMU (HaydyHO-NOMYJIsIpHAs JUTEparypa
XUMHUYECKOTO COJEp)KaHus, CIpaBOUYHblE mocoOus, pecypchbl HWHTepHeTa), aHaIM3UPOBATH
UHPOPMALIMIO pa3IMYHBIX BUAOB W (OpM mpencraBieHus, KPUTUYECKH OLEHHUBATh €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTb;
-(opmynupoBaTh 3ampockl M TNPUMEHSTHh pa3IUYHBIE METOJbl TpU TIOHCKe U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs1 BBITIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;
-IpHOOpEeTaTh ONBIT HCHOJB30BaHUSA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;
-CaMOCTOSATENbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY MpeACTaBiIeHUS HH(POpMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);
-ACIIOIb30BaTh HAYYHBIHM S3bIK B KaUeCTBE CPEACTBA MpHU paboTe ¢ XUMUYECKOH MHpopManueit:
NPUMEHSTh MEeXNpeaMeTHble ((pu3nueckre u MaTeMaTUYecKUe) 3HaKU U CUMBOJIbI, (DOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;
-ACIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHblIe yueOHbIe JeHCTBHUSA:
-3a/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI B XOJI€ TMAJIOTa W/UIIN TUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHIITOTHEHUS
MPEJI0KEHHOM 3a/1auu;
-BBICTYNaTh C IPE3CHTALMEel pe3yabTaToB IO3HABATEIbHON JAEATENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHHKAMM IIPU  BBIIIOJHEHUU XUMHYECKOIO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,



peanu3anuu y9eOHOTO TMPOEKTa, W (POPMYITHPOBATH BBIBOJBI MO pPE3yiIbTaTaM IMPOBEIEHHBIX
HCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MO3UIIUH B X0/1€ 00CYXKI€HUS U OOMEHAa MHEHUSIMH.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1€liCTBUA:

-CaMOCTOSITEJIbHO TUJIAHUPOBAaTh W OCYHIECTBJISTH CBOIO IO3HABATEIbHYIO JIESITEIIHOCTD,
ompezenss e€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeJiaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUM YYEOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

-OCYILLIECTBIIATh CAMOKOHTPOJIb AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI
-IIpeameTHbIE pe3ynbTaThl OCBOSHUS MPOTPAMMBI 10 XUMHUU Ha YIITyOJIEHHOM YpPOBHE Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIOUYAIOT CHEU(pUUECKHe sl yueOHOro npeaMera «XUMHUs»
HAy4YyHbIC 3HAHWS, YMEHUS U CIOCOOBI JCWCTBHI IO OCBOCHHIO, HWHTEPIPETAIMA U
peoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH M0 MOJYyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO
3HAHWA B Pa3jMYHBIX YYEOHBIX CUTYallUSX, & TAKKE B PEANbHBIX J>KU3HEHHBIX CHUTYAIIHSX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XWMUU MpEAMETHBIE PE3yJbTaThl MPEICTaBICHbI IO
roJiaM U3y4eHusl.

10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYCHMHU OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOoJIM B 00€CIIeYeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelIeHUur MPOOJIeM IKOJIOTUYECKOM, IHEPreTUYecKol M MHUIIEBON O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUECHUU
paloHaIbHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOILIEH KYyIbTYpbI
YyeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBbIO U
PUPOIHOI cpere;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXIAEHHOE COCTOSHMS aToMa, TMOpHUIM3alus aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJCHTHOCTH, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJIIpHasT Macca, MOJIAPHBIA OOBEM, YIJIEPOJIHBIM CKEJIET,
GbyHKIIMOHANIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpalIEHHbIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TPOCTPAHCTBEHHAas (reoMeTpuueckasi, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN psiJZl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKAllHe
OpraHMYECKHUE COEIUHEHMsI, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS OSHEPrUM NpPH XHUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIUEe B OCHOBE TOHHMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIGHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aUMHOM BIIHMSIHHM aTOMOB M TPYII aTOMOB B MoJeKynaX (MHIYKTUBHBIA U
Me3oMepHbIi dddexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue cBeAeHHS O CBOWMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCTIOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTUUYECKOW JIEATETLHOCTH YeJIOBeKa, OOIMX HAyYHBIX TMPUHIUNAX XHUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIE MPU3HAKU MOHATHH, YCTAaHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKHX COCTUHEHUN;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XMMHUECKYIO0 CHMBOJIMKY ISl COCTABJICHHS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX M CKEIIETHBIX ) (POPMYIT OpraHUYECKHIX BEIIECTB;

COCTaBJISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HX  CYIIHOCTb:
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIIUH  MOCPEJACTBOM  COCTABJICHHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUuid, peakiuil HMOHHOTO oOMeHa MyTEM COCTaBICHHUS UX TMOJHBIX U
COKpaIlCHHBIX HOHHBIX YPAaBHECHMIA;



U3rOTaBIMBATh MOJAETM MOJIEKYJl OPraHMYeCKUX BEIIECTB IS WJUIIOCTPALUU  HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIJICKHOCTh U3YUYCHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KJacCy/TpylIe COeIMHEHU, 1aBaTh UM
Ha3BaHUs 10 cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BaHUS
JUISL  OTAETbHBIX TPEJCTaBUTENCH OpraHWYecKUX BELIECTB (STWJICH, AalleTHJIEH, TOIYoll,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAas, OJEWMHOBAas, MaJIbMHUTHUHOBAs KHUCJIOTHI, TJIMIUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OpMUPOBAHHOCTh YMEHHS ONPEACNATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKHX
COeMHEHUX (KOBaJICHTHAS! M MOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOJHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemecTB A. M. byriepoBa ansi 0ObsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPHU30BaThb COCTaB, CTPOEHHUE, (UINUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pPa3InYHbIX KIACCOB OPIaHUYECKUX BEILIECTB:
QIKAHOB, LUKJIOAJIKAHOB, AJKEHOB, AJIKAJUCHOB, AJKWHOB, ApPOMATHYECKHUX YTIIECBOJOPOJIOB,
CIIUPTOB, AIbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh yMEHUS TMOATBEPKAATh HAa KOHKPETHBIX MpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTU W THIIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOT'O BJIMSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEPepabOTKY;

c(OPMHUPOBAHHOCTh BIQJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAY4HbIX MeETOoJax
NO3HAHUSI — HAOJIOJEHUHW, W3MEPEHHH, MOJICIUPOBAHUH, OJKCIIEPUMEHTE (peaJlbHOM H
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAlliil  MBICITUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — /711 H3YYEHHUSI CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHATUSAMU U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il 0Oojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTe€pHajJbHOIO €IMHCTBA MHpPA, UCIOJIb30BATH CUCTEMHBIE 3HAHMS IO
OpPraHUYeCKON XUMHH Il OOBSICHEHHS W TIPOTHO3MPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-
HaY4HYIO IPUPO.Y;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOJIUTH PACUYETHl IO XUMHUYECKHM (opmymam U
YPaBHEHUSIM XUMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MYECKHX BEIMYMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XApPaKTEPU3YIOMIUX BEMIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHHIM MACCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3MPOBATH, AHAIW3UPOBATh U OLEHHUBATH C MO3ULIUI
DKOJIOTHYECKOW O€30MacHOCTH TOCIEICTBUS OBITOBOM W TPOM3BOJICTBEHHOHW JEATEIHHOCTH
4eJI0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMONb30BATh IMOJTYYEHHBbIE 3HAHUSA IS
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUsX, CBI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
AKCTIEPUMEHT (TIOJTydYeHHE U N3YyUeHHE CBOMCTB OPraHNYECKHUX BEIECTB, KAYECTBEHHBIE PEaKIINU
YIJIEBOAOPOAOB PA3MUYHBIX KJIACCOB U KUCIOPOJACOJAEPXKAIIUX OPraHMYeCKUX BEIIECTB,
pellleHrne HSKCHEPUMEHTANbHBIX 33/Jad 10 PAClO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOmoileHeM TpaBuwi  Oe3omacHOro  oOpalieHHst ¢ BEUIeCTBaMH U JIAOOPAaTOPHBIM
obopynoBanueM, (HOpMyJIHpPOBATH I€7Ib HMCCIEIOBAHUS, TMPEACTABIATh, B pas3audyHou (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATU3UPOBATD U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:



coOuo1aTh MpaBHUiIa HKOJOTHYECKU IIETIECOO0Pa3HOTO MOBENEHHUS B OBITY U TPYJOBOM
JEATEIbHOCTH B LENAX COXPAaHEHUs CBOETO 30POBbs, OKPYKAIOIIEW MNPUPOIHON Cpelapl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTh TOKCHYECKOTO JEHCTBHSI HA YKUBBIE OPraHU3MBbI OIPEICIEHHBIX
OpPraHUYEeCKHX BEUIECTB, MIOHUMAas cMbIci rmoka3areis [1/1K;

AHAIM3UPOBATh  1EI€COO0Pa3HOCTh  NPUMEHEHHsS  OPraHMYeCKHUX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS] COOTHOILICHUS PHCK-TI0JIB3a;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IEJICHANPABICHHBIM MOUCK XUMHUYECKOU
uHPOpPMALlUK B PA3IMYHBIX MCTOYHMKAX (HayyHas M ydyeOHO-HAaydHas JUTEparypa, CpeicTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [Apyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpOpMalnIo, epepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3aJa4en.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MaTePHAIbLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y II03HABAa€MOCTHU SIBJICHUI NPUPOJbI, O MECTE U 3HAYEHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
DHEPreTUYECKOW W THIIEBOW OE30MacCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPruM, B  OOECHEUYEHHWU  PAIMOHAIBHOTO
IPUPOONOIB30BAHMUS, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YEIIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Ccpesie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolue
MOHSITUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIbI, AIEKTPOHHAsI 000I04YKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToOMa, THOpUIM3ALUs
aTOMHBIX oOpOWTaneil, MOH, MOJeKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHYEcKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEAaKLUs, PacTBOP, AJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs] ~ AMCCOLMAINS, CTENEeHb JUCCOLMALMM, BOJOPOJHBIA  IIOKa3aTelb,
OKHCITUTEb, BOCCTAHOBUTEIb, TEIUIOBOM A(PPEKT XMMUYECKON peakiiu, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsl DIIEKTPOJUTHYECKON
quccounuanuy, nepuoaudeckuii 3akon [[.M. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHMs U MPEBpAllleHUs HHEPrUH MPH XUMHUYECKHX pPEaKIMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIMe B OCHOBE MOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUI; COBPEMEHHBIE IPEICTaBICHHUS O CTPOCHHM BEIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJISIPHOM YpOBHSX; IMPEJICTaBICHHUS O MEXaHU3Max
XUMHYECKMX PpEaklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
NpPOTEKaHHs, O XMMHYECKOM pAaBHOBECHUH, pacTBOpax M  JUCHEPCHBIX  CHCTEMax;
(bakTOJIOrHMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJYUYEHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHWYEeCKHX BEIIECTB B OBITY M MPAKTUYECKOM [eATEIbHOCTH 4YeJIOBEKa,
OOIIMX HayYHBIX MPUHLIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTepHbIE IPU3HAKU MOHITHH, YCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IOHATHS IPHU ONHUCAHUU HEOPTaHMUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OPMHPOBAHHOCTh YMEHHS MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBIICHHS
dbopMyn BeIECTB W ypaBHEHUN XHUMUYECKUX pEaKIUid, CHCTEMaTHYECKyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHaJIbHbIC Ha3BaHUSI OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEENSITh BAJIEGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIIEMEHTOB B COEAUHEHMSX, BUJ XUMUYECKOW CBSI3U (KOBAJIEHTHAsl, MOHHAsA, METajNINYyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 33aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKOW CBSI3W W THUIA KPUCTAUTMYECKOW PEIETKH, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KJacCU(UIIMPOBaTh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKAM (YUCILy M COCTAaBY pEarupyrolux
BEIIECTB, TEIUIOBOMY OS(QQEKTy peaklud, H3MEHEHHUIO CTENeHEell OKHUCIIEHUS JJIEMEHTOB,



00paTUMOCTH, YYaCTHMIO KaTaju3aTopa W JAPYrHe); CaMOCTOSATENbHO BHIOMpAaTh OCHOBaHHS WU
KpUTEpUU Ui KJIacCU(PUKALUN U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh yYMEHHSI pacKpbIBaTh CMBICI THepuoguueckoro 3akona JI. W.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKHX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpeneeBa, UCNOB3Yysl MOHATUSA «IHEPreTUYECKUE YPOBHUY, «IHEPIETHUUECKHE MOTYPOBHU,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPIETHUCCKHE COCTOSHHS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHUMHUYECKHX JJIEMEHTOB M HX
COEMHEHUH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DIEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEXy HEOPTaHHUYECKMMU BELIECTBAMH C ITIOMOIIBI YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHMSI PACKPHIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEeakluil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IIOJHBIX M COKpaUIEHHBIX HOHHBIX YPaBHEHUM; peakuui
TUAPONIN3A; PeaKkIuil KOMILIEKCcOOoOpa3oBaHMs (HAa MpPUMEPE THIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuui ¢ y4€TOM MX DSHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEp HW3MEHEHMS CKOPOCTH
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEIICHUs
XUMHUYECKOT'O PAaBHOBECHUSI 11O]] BIUSHUEM BHEIIHUX Bo3naencTuil (nmpuniui Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKUE PEAKIINH, JICKAIINEe B OCHOBE
IOPOMBIIIICHHOTO TOJNYyYeHHS CEpHOM KHCIOTHI, aMMHaKa, OOIIWe Hay4yHble MPHHIUIIBI
XUMHUYECKHX TPOMU3BOJICTB; LEI€CO00OpPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKUX BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(OPMHPOBAHHOCTh BJIa/IEHUS] CUCTEMON 3HaHUI O METOAAaX HAYYHOTO MO3HAHUS SBICHUN
Opupoabl — HaAOMIOJEHHE, HU3MEpEeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] MPUMEHSATb 3TU 3HAHUS TMPHU
HKCIEPUMEHTAIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKHUX SIBICHUH,
HUMEIOIIHX MECTO B IPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEIIOBEKA U B IIOBCETHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
ITIOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIB30BaHUEM MOHATUH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa Ui 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OJHOIO U3 YYAaCTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3Ha4eHHs BOJOPOIHOrO TOKa3aTelNs paCTBOPOB KUCIOT
U IIenoveil ¢ M3BECTHOM CTEMEHbI0 TUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHUMECH); JOJIU
BBIXO/1a MPOJYKTa peakuu; 0ObEMHBIX OTHOILIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
HKCIIEPUMEHT (IIPOBE/IEHUE PeaKIuii HIOHHOIO0 OOMEHa, MOATBEPkKACHHE KaYeCTBEHHOIO COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIECHUE CPEbl PACTBOPOB BELIECTB C ITOMOILBI UHIUKATOPOB,
W3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKON peaklMu, pelleHue
IKCIIEPUMEHTABHBIX 3a/1a4 1mo TemMaM «Mertamnb» U «HemeTamisl») ¢ coOMoIeHneM MpaBuil
Oe3omacHOTO OOpalieHuss ¢ BEIeCTBaMU M JabOpaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH
IeNb  HMCCIENOBAaHUs, TMPEACTABIATh B pa3IUYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUH: COONIOAATH MpaBUIa MOJB30BAHUS XUMUYECKOU MOCYION U
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHYECKHX OIBITOB, HKOJOTHUYECKH IIeIeco00pa3HOro
MOBEeeHNUA B OBITY M TPYIOBOM JEATEIBHOCTH B II€NIIX COXPAHEHHUS CBOETO 370pPOBbS,



OKpYXKarollel NPUPOJHOW Cpeabl U AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATh
OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHWU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKUMas cMbIc nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHANPABICHHBIA TOUCK XUMHUYECKON
uHPOpPMALlUK B PA3IMYHBIX MCTOYHUKAX (HayyHas W ydyeOHO-HAaydHas JUTEparypa, CpeicTBa
MaccoBoil uHGopMmanuu, WHTEepHET U [Apyrue), KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOU
3a7Ja4en.



TEMATHYECKOE IVNTAHUPOBAHUE . 10 KJIACC
N KosmnuecTBo yacos
n/ HaunmeHnoBaHMe pa3/ie/ioB U TeM IPOrPpaMMBbI Kontpos,  Ipaxtn JUEKTPOHHBIC (HPPOBLIC)
- Bcero HbIE YyecKue o0pa3oBaTe/ibHbIE PECYPCHI
padoThl padoTbI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOH XUMUM
11 lpenver opramuteckoi XUMUH Teopus ctpoeris 8 https://skysmart.ru/articles/chemistry
opranunyeckux coenunennit A. M. bytieposa
Htoro no pazneny 8
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJKaHBI, [IUKIOAIKAHBI 5 https://skysmart.ru/articles/chemistry
2.2 HenpenenbHblie yrieBoaopoIbl: aJKeHbI, ATKAAUEHbI, aJTKHHBI 14 1 https://skysmart.ru/articles/chemistry
2.3 ApoMaTudecKkue yriieBoAopO bl (apeHbl) 8 https://skysmart.ru/articles/chemistry
24 [IpupoiHbIE UICTOYHUKH YTIJIEBOJIOPOJIOB U UX MepepadboTka 4 https://skysmart.ru/articles/chemistry
2.5 ["asnioreHnpon3BOAHbBIE YTIEBOAOPOIOB 4 1 https://skysmart.ru/articles/chemistry
Hroro no paszneny 35
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust
3.1 Cruptel. denon 11 1 https://skysmart.ru/articles/chemistry
3.2 KapOOHMIILHEIE COC/MHEHM ATbICTHLL 1 KCTOHI, 21 1 https://skysmart.ru/articles/chemistry
KapOonossie kuciaotsl. Cioxubie 3Gupsbl. Kups
3.3 YrireBos! 9 1 https://skysmart.ru/articles/chemistry
Uroro no pazgeny 41
Pa3nes 4. A3oTcoaepskainue OpraHu4ecKue coeJuHeHHs
4.1 ‘ AMMHBI. AMUHOKHCIIOTHL. benku 12 1 2 https://skysmart.ru/articles/chemistry
Wroro no pazueny 12
Paspnen S. BeicOkoOMOJIeKYISIPHBIE COCAUHEHHUSA
5.1 ‘ BpICOKOMOJIEKYIISIpHBIE COCTUHEHHUS 6 1 https://skysmart.ru/articles/chemistry
HWroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6




TEMATHYECKOE INTAHUPOBAHHUE.

11 KUIACC

KoaudecTBO 4acoB

Ne Ipakruyec  DJIEKTPOHHBIE (HPPOBLIE)
HaumenoBanue pa3aesioB U TEM IPOrpamMmabl Beero K()HTp()J[],HL]e Kie OﬁpaSOBaTeJIbHLIe pecypeb
padoThI
padoTsbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanyueckuit 3aKoH u
1.1  Tlepuoauyeckas cucTeMa XMMHYECKHX JIEMEHTOB /I. 9 https://skysmart.ru/articles/chemistry
N. Menpeneena
1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIeCTB 11 1 https://skysmart.ru/articles/chemistry
1.3 Xumuyeckue peakiuu 19 1 3 https://skysmart.ru/articles/chemistry
Hroro mo pazueny 39
Pa3znen 2. Heopranuueckasi xummusi
2.1  Hemeramisl 31 1 3 https://skysmart.ru/articles/chemistry
2.2 MeTtamibl 23 1 2 https://skysmart.ru/articles/chemistry
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ Meto/1bl TO3HAHUS B XUMHUHU. XUMHS U KU3Hb 9 https://skysmart.ru/articles/chemistry
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IMNOYPOYHOE INIJTAHUPOBAHMUE . 10 KJIACC
KoanuecTBo yacoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Bcero Konrpou, HpaxTu usyue o0pa3oBarteib
Hble aeckue HUA Hble pecypchl
padoThI padoThI
1 [IpenmMer 1 3HaUeHHE OPraHUYECKON XUMUU, PEICTABICHUE O 1
MHOT000pa3iy OPraHNnYECKUX COeINHEHUN
DIEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U
2 BO30YKIEHHOE COCTOsIHUS ). BaneHTHBIe BO3MOKHOCTH aTomMa 1
yriaepoaa
XUMHUYECKas CBSI3b B OPTaHMYECKUX COCIHMHEHUSX.
3 MexaHu3Mbl 00pa30BaHUs KOBAJECHTHOM CBS3H, CIIOCOOBI 1
paspbiBa CBA3EH
4 Teopust cTpoeHUs OpraHMYECKUX COeUHEHUH A. M. 1
bytneposa
Bunsl n3omMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
5 OnexTpoHHbIE 3((HEKTH B MOJIEKYJIaX OPraHUYECKUX 1
COETMHEHUN
6 [IpencraBienue o kinaccuPpUKAUU U CUCTEMAaTHUECKast 1
HoMmeHkJarypa (IUPAC) oprannueckux BemecTB
7 Knaccudukanus peakiuii B opraHn4eckoil Xumun 1
8 CucremaTtu3zanus 1 00001IeHNEe 3HaHUH TI0 TeEME
AJKaHBI: TOMOJIOTMYECKHH psizt, o0mas Gpopmyia,
9 HOMEHKJIATypa ¥ U30MEpHs, JIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
10 OU3NYECKUE U XUMUYECKUE CBOMCTBA aJIKAaHOB 1
11 Haxoxnaenue ankanos B npupoze. CriocoObl noy4eHus u 1
IPUMEHEHHE AIKAaHOB
[uxnoankansl: 00mas Gopmyiia, HOMEHKIATYpa U U30MEPUs,
12 = 0coOGeHHOCTH CTPOCHHUS U XUMHUUYECKUX CBOHUCTB, CIOCOOBI 1
MOJIy4EHUs U TIPUMEHEHUE
Pemenue pacy€THbIX 3a/1a4 HAa ONPEACICHUE MOJIEKYISIPHOM
13 (bopMyIIBI OPraHMYECKOro BEIIECTBA M0 MACCOBBIM JI0JISIM 1

aTOMOB DJIEMEHTOB, BXOIAIIMX B ero cocraB. CucreMaru3anus
U 00001eHHE 3HAHUH T10 TEME




AJTKEHBI: TOMOJIOTHYECKHH psifl, 00mas ¢popmyia,

14  HOMEHKIATypa, DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE 1
MoJieKyJ1. CTpyKTypHasi ¥ LUC-TPaHC-U30MEPHSI ATKEHOB

15 Du3nYeCKUe U XMMUYECKUE CBOMCTBA ankeHOoB. [IpaBuio 1
MapkoBHHKOBa

16 = CnocoOsl moJy4eHUs: U TPUMEHEHHUE AJIKEHOB 1

17 IIpakTrueckas pa(EOTa'?\fg 1 no reme "llonyuyenue atuieHa u 1
M3Y4YE€HHE €ro CBOMCTB

18 Pemenne pacuéTHbIX 3a7a4 Ha OIpeieJIeHHE MOJIEKYISIPHON 1
(hOpMYIIBI OPraHUIECKOTO BEIIECTBA

19 AJKagueHbl: CONPSKEHHBIE, U30JUPOBAHHBIE, 1
KyMyiupoBaHHbie. OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUS

20 XUMHYECKHE CBOMCTBA COMPSIKEHHBIX TMEHOB

21 CriocoOsl MoTyueHus: U MPUMEHEHUE allKaIueHOB
AJIKMHBI: TOMOJIOTUYECKUH psaf, oOmiast popmyia,

22 = HOMEHKJATypa, JJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE 1
MOJIEKYJI, (pr3muecKue cBOiCcTBa

23 = XuUMHUYECKHE CBOWMCTBA ATKUHOB 1

24 = KadecTBEHHbIE PEaKIIMH Ha TPOHHYIO CBSI3b 1

25 = CnocoObl Mosy4yeHHs U MPUMEHEHUE aJIKUHOB 1

26 Pemenwne 3ana4: pacy€Tl MO ypaBHEHUIO XUMHUECKOM 1
peakuun

27 CucremaTu3aius 1 0000IIeHNEe 3HAHUI TI0 TEME 1
ApeHBI: TOMOJIOTHYECKUH psifl, 001Iast popMyna,

28 = HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE 1
MOJIEKYJT O€H30J1a ¥ TOIyoJa, uX (pU3ndecKrue CBONCTBA

29 = XwuMHYecKHe CBOWCTBA APEHOB: PEAKIINHU 3aMEIICHHSI 1

30 XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIIUU MPUCOECTNHEHUS, 1
OKHCJIEHHE TOMOJIOTOB O€H3071a

31  OcoOGeHHOCTH XMMUYECKHUX CBOMCTB CTHPOJIA 1

32 PemreHne pacu4€THBIX 3a71a4 HA OIIPEEICHUE MOJIEKYJIIPHON 1
(bOopMyIIbl OPraHUYeCcKOro BEIECTBA

33 CrocoObl mosyueHus 1 NpUMEHEHNE apeHOB 1

34 I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIaCCaMH 1

YTJIEBOJIOPOIOB




Pacu€rsl 0 ypaBHEHUSIM XUMUYECKUX PEAKLIUN.

35 . 1
CucreMmaruzanys 1 0000IIEeHE 3HAHUI 10 TEME

36 | IIpuponnsrii ra3. [lomyTHbie HEPTIHBIC Ta3bI

37  KameHHBIH yTroJib ¥ IPOIYKTHI €r0 IepepadoTKu

38 Hedtp 1 ciocoOs! €€ nepepadoTku. [IpuMenenne mpoiyKToB 1
nepepadoTku HeDTH

39 I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMHU KJIaCCaMH 1
YTJIEBOI0POIOB

40 ["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB: JIEKTPOHHOE 1
CTPOCHHE; pEaKIH 3aMEIICHHUS TaoreHa

41 JleiicTBHe mienodel Ha rajJoreHnpPON3BOAHBIE. 1
B3anMozeincTBrue qUrajoreHaJIkaHoB C MArHUEM U IUHKOM

42 ?I/ICTGM&TI/I?;&HI/I?I 1 0000IICHIE 3HAHUM 10 pa3JIeny 1

Yraeogopoibl"

43  KourtpomnpHas pabora mo teme "YrieBogoposr" 1
[IpenensHBIE OJHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKHIA PSII,

44 obmrast popmysa, CTpoeHHE MOJIEKYII, H30MEpUs, 1
HOMEHKJIATypa, Ki1accudukanus, puandeckiue cBOMCTBa

45  XumHuecKHue CBOMCTBa MpeAeIbHBIX OJIHOATOMHBIX CIIMPTOB 1

46  CrocoObl MoTydeHus 1 IPUMEHEHNE OJHOATOMHBIX CITUPTOB

47 [Ipocteie 3¢upbl: HOMEHKIIATypa U U30MEpHsi, 0COOEHHOCTH 1
($U3MYECKUX U XMMUYECKUX CBOMCTB

48 MHOroaTOMHBIE CIIUPTHI: STUICHTIUKOIb U TIIUIEPUH, UX 1
¢du3nyeckre 1 XUMHYECKHE CBOICTBA

49  CrocoObl mosyyeHHs 1 IPUMEHEHNE MHOTOaTOMHBIX CIIMPTOB 1

50 ®deHoI: CTpOoCHUE MOJIEKYITBI, (PU3NIECKHE CBOWCTBA. 1
TokcuuHocTh (heHoMa

51 Xumudeckue cBoicTBa (heHoma 1

52 = CnocoOsl momy4eHus U MpuMeHeHue pexnona 1

53 [IpaxTrueckas Pa60Ta Ne 2. Penienue skcniepuMeHTaIbHBIX 1
3ama4 o Teme "CrupTthl U heHOob"

54 | Cucrematu3ainys u 0000IIeHIE 3HAHUH 110 TeMe 1
AJBAETUABl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE KapOOHHUIILHOM

55 | rpymnmbl; TOMOJIOTHYECKHE psizibl, 001mas popmysa, H30MepHus 1

Y HOMEHKJIaTypa




Anbaerubpl U KeTOHBI: (U3UYECKUE CBOWMCTBA; PEaKIIuu

56 MIPUCOEANHEHUS

57 Peakuuu okucieHus U Ka4eCTBEHHbIE PEAKIIUU ajlbJICTHI0B U
KETOHOB

58 = CnocoObl momy4eHus anbJIeTuI0B U KETOHOB

59 OaHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KUCIOTHI,
0COOEHHOCTH CTPOCHHS UX MOJIEKYJI

60 W3omepust 1 HOMEHKJIATypa KapOOHOBBIX KHCIIOT, UX
(dusnueckue cBoicTBa

61 XUMUYECKHE CBOMCTBA MPEIEIbHBIX OHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

6 Oco0OeHHOCTH CBOICTB MypaBbUHOM KUCIOTH. MHOTrOOOpa3ue
KapOOHOBBIX KHUCJIOT
OcoOEHHOCTH CBOWCTB: HEMPEACIBHBIX H aPOMATHUYECKHIX

63  kapOOHOBBIX, TUKAPOOHOBBIX, THIAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BBICHIMX KaPOOHOBBIX KHCIIOT

64 = IlonsTHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT

65 = CrocoObl moy4eHus U MPUMEHEHNE KapOOHOBBIX KACIOT

66 CrnoxxHbie 3(UpBI: TOMOJIOTHYECKUH psijI, 001mas Gpopmyna,
M30MepHsl U HOMEHKJIaTypa

67 duznyeckue U XMMHUYECKHE CBOMCTBA 3(pupoB
Pemienue pacuéTHbIX 3aJa4: 0 YPaBHEHUIO XUMUYECKOM

68  peakuuu, Ha OompeeNeHHE MOJEKYISPHONW (HOPMYITBI
OpPraHUYeCcKOro BELIeCTBa

69 [TpakTryeckas Pa60Ta Ne 3. Pemienune skcriepuMeHTaIbHBIX
3anad 1o teme "KapOoHoBbie KucioTel. CroxxHble 3¢upsr”

70 XKupsl: ctpoenue, pusnueckre U XMMUYECKUE CBOWCTBA
(runpoinus)

71 Oco6eHHOCTH CBOMCTB KUPOB, COJIEPKAIIUX OCTATKU
HETpeAeTbHBIX KUPHBIX KHCIIOT. JKUPHI B IpUpoOIe
MBpbi1a Kak coJId BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIIEe

72 nericrBue. [IoHATHE O CUHTETUUYECKUX MOIOIIHUX CPEACTBAX
(CMO)

73 I'enernyeckas cBS3b YIIEBOIOPOAOB U KUCIOPOICOAEPKAIINX
OpPTraHUYECKUX BELIECTB

74 | Pacuérbl 10 ypaBHEHUSIM XUMHUECKUX PEAKIIUI




75 | CucremaTtu3aiys u 0000IeHIe 3HAHUH 110 TeMe

76 OO6m1ast XxapakTeprCTHKa YTJIEBOJIOB U KilaccupuKaIus
YIJIEBOJIOB (MOHO-, M- U TIOJIUCAXAPUIbI)

27 Monocaxapuabl: pU3HUECKUE CBOMCTBA M HAX0XKICHHE B
IpUpojie

78 [IpumeHeHue ritoKo3bl, €€ 3HaU€HUE B )KU3HEACITEIbHOCTH
opraHuzma

79 Jlucaxapuabl: caxaposa, MajbTo3a U JlakTo3a. Haxoxaenue B
MIPUPO/I€ U IPUMEHEHHUE IUCaXapu/I0B

80 IlonncaxapnnmzSTpoeHHemepOMoneKyn,@Hanecxneu
XMMHUYECKHE CBOICTBA, MPUMEHEHHE

81  TlousATue 00 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemrenune pacueTHBIX 337a4 Ha ONPEIEICHUE IO BBIX0a
MIPOJYKTA PEAKIIUU OT TEOPETHUECKHU BOZMOKHOTO

83 CucremaTu3zanus 1 0000IIeHNE 3HAHUI TI0 pa3ieny

84 ﬁKOHTpoanaﬂpa60TaIH)Teye'T(choponconepn«uune
OpPraHUYeCKUe COeTUHEHHS

85 AMUHBL: KTaccUpUKaIMs, CTPOCHUE MOJIEKYII, 0011as
bopmya, n30MepHsi, HOMEHKJIaTypa u (Pu3HdecKre CBOMCTBa

86  Xumuueckue cBoicTBa an(haTHUECKUX aMUHOB

87 <AH%?HHICTpoeHHeaHHHHHa,OCO6CHHOCH{XHMHHGCKHX
CBOWCTB aHUJIMHA

88  CmocoOb! nmosyueHus 1 npuMeHeHne anupaTHIeCKuX aMMHOB

89 AMWHOKHCIIOTH: HOMEHKJIATYpa U N30MepHsi, GU3NIECKHe
cBoiicTBa. OT/EIbHBIE TPEJICTABUTENN 0.-aMUHOKHCIIOT

90 XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYecKoe
3Ha4eHHWEe aMUHOKHUCIOT. CUHTE3 U TUAPOIU3 TIETITHIOB

91 = besku Kak NPUPOJHBIE OJIUMEPHI; CTPYKTYpBI OEITKOB

92  Xwummuyeckue CBOWCTBA OEIKOB
A3oTcoieprkaliye reTeporuKInuYecKie COeTUHEHMUS

93  HykJenHOBBIE KUCIIOTHI: COCTAB, CTPOCHUE U OMOJIOTHYECKast
poIb
[TpakTuueckas pabota Ne 4. Pemenne skciepuMeHTaTbHBIX

94 3a/1a4 1o TeMe "A30TCcoepIKale OpraHunIecKue

coenmuaeHud"




[TpakTuueckas padborta Ne 5. Pemenue skciepuMeHTaTbHBIX

95 3a7a4 1no teme "'Pacro3HaBaHrEe OpraHMYECKUX COECIUHECHMIT" 1
96 KontposbHas pabota mo Te'I:/Ie "A30TcoaepKalme 1
OpPraHUYECKUE COCTUHCHHS
OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJICKYJISIPHBIX
97 COCIMHEHHWI M METOJIbI X CHHTE3a —IIOJIMMEPHU3AIHI 1 1
MMOJUKOHICHCAIIHS
98  IInactmaccel. YTunauzanus v nepepadoTKa IIacTUKa
99 = DmacToMepbl: HATYypaJIbHBIA CHHTETHYECKUE KayuyKu. Pe3nna 1
10 Bonokna: HaTypanbHbIC, HCKYCCTBEHHBIC, CHHTETHUCCKHE. 1
0 [Tonumepsl crienuaabHOTO Ha3HAYCHUS
10 [IpakTuueckas padota Ne 6. Perenue sxcriepuMeHTaIbHBIX 1
1 3a7ad4 o reMme "Pacro3HaBaHue miIacTMacc U BOJOKOH"
10 O0600611eHre U cucTeMaTU3allks U3YYeHHOTO MaTepuana 1o 1
2 TeMe "BbicokoMoeKyisipHble coeTuHeHus "
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IMOYPOUYHOE INIVIAHUPOBAHME . 11 KJIACC
KonuyecTBo yacoB JIEKTPOHHBIE
Ne Tema ypoxa Kourpoas  Ilpakru i[:;j uu(ppoBbIe
Bcero  Hble yeckHne eHUS oOpa3oBareJib
padoThbI padoThsI HbIe pecypchbl
1 AtoMm. CocTaB aTOMHBIX sjiep. XUMUYECKUN 31eMeHT. M30Tombl 1
2 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB, KBAHTOBBIC YHCIIa 1
3 Knaccudukarus XuMU4IeCKUX 3IeMEHTOB (S-, p-, d-, f-ameMenTsI) 1
4 Pacripeniesieare 2IEKTPOHOB 110 ATOMHBIM OPOUTAIISIM 1
5 DNEeKTPOHHBIC KOH(UTYpAIK aTOMOB JICMEHTOB B OCHOBHOM U 1
BO30Y>KIEHHOM COCTOSTHUU
6 DNEeKTPOHHBIC KOH(UTYpAIIH HOHOB. DIIEKTPOOTPHUIIATEITHHOCTh 1
[Tepnonnueckuii 3akon u [lepuoanueckas cucTeMa XUMHYECKUX
7 anemenToB J[. . MenzeneeBa, cBs3b C COBPEMEHHOM TEOPUEH 1
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U
8 00pa3zyeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPyIaM U 1
nepuoiam
9 CucremMaruzaiys 1 0000IIeHHE 3HAHUH 110 TEME 1
Buapl xumudeckoit cBs3u. MexaHu3mbl 00pa3oBaHus
10 KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b. MeXMOJEKYIsIpHbIE 1
B3aMMOJICHCTBUSA
BanenTHOCTE 1 BaJIeHTHBIC BO3MOKHOCTH aToOMOB. CBS3b
11 AJEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM 1
CTPOCHHUEM
12 [IpencraBneHnss 0 KOMIUIEKCHBIX COSAMHEHUSIX: COCTAB 1
HOMEHKJIaTypa
13 BemectBa MonekyasipHOTO U HGM(i.]'IGKy.]'ISIpHOFO ctpoenusi. Turbl 1
KPUCTAJUTMYECKUX PEUIETOK U CBOMCTBA BEIIECTB
14 [TonsTue o nucnepcHbix cucrteMax. [Ipencrasinenue o 1
KOJUUTOUTHBIX PAacTBOPax
15 HctrHHBIC pacTBOPHI: HACKIIICHHBIE U HEHACKIIIICHHBIE, 1
pactBopuMocTb. KpucTaimoruaparsl
16 CriocoObI BRIpaKEHHS KOHIIEHTPAITUH PaCTBOPOB 1




Pemrenue 3amay ¢ HCIOJIb30BaHUEM MOHATUH '"'MaccoBas J0JIs

17 N 1
pacTBOpEHHOTO BellecTBa', "MoJIIpHast KOHIIEHTpanus'"

18  Krnaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEIEeCTB 1

19 CucremaTu3aius 1 0000IIeHUE 3HAHUHN TI0 TEME 1
KontposnbHas padota no temam "CTpoeHHE aToMa.

20 [Tepuonnueckuii 3akoH u [leproanueckas cCUCTEMAa XUMUYECKHUX 1
anemenTtoB JI. 1. Mengeneesa", "CtpoeHue BemniecTna.
Mmuoroo6pasue BemiecTs"
Knaccuukanus XuMH4ecKuX peakuii B HEOPraHU4eCKOn

21 OpPraHUYECKO XUMUU. 3aKOH COXPAaHEHHUsI MacChl BEIIECTB; 1
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTHUH MPU XUMUYECKUX
peaKuusax

29 TennoBsie addekTh XUMUYecKuX peakiuii. TepmMoxummuaeckue 1
ypaBHEHUS

23 Brruncnenus no ypaBHEHUSIM XUMUYECKUX pEaKUuil U 1
TEPMOXHUMHUYECKUM YPaBHEHUSM

24 CKOpOCTh XMMHUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX 1
(daktopoB. Katanus u karanu3aTopsl

25 = T'oMOreHHbIE M FeTepOreHHbIE PeaKLIun 1

26 [IpakTuueckas padbora Ne 1 no Teme "BriusiHue pa3audHbIX 1
(hakTOpOB HA CKOPOCTh XUMUYECKON peakIuu"

27 = OOparumbie 1 HEOOpAaTUMBIE peaKIINU. XUMHUECKOE PABHOBECHE 1

o8 [IpakTuueckas padbora Ne 2 o Teme "BriusiHue pa3audHbIX 1
(hakTOpOB Ha MOJOKEHNUE XUMUIECKOT'O paBHOBECHS"

29 DnektponuTryueckas aucconuanus. CunbHbIC U cadbie 1
31eKTpoJuThl. CTENEeHb JUCCOLMAIIIT

30 HNonnoe npousseaenue Boasl. Cpeaa BOJHBIX pacTBOPOB. 1
Bonoponusiii mokaszarens (pH) pactBopa

31 I'maponus coneit. Peakiuu, mpoTekaroiye B pacTBopax 1
3JIEKTPOJIUTOB

32 [Ipaktuyeckas pabora Ne 3 o teme "XuMHUYECKHE PEaKLIUU B 1
pacTBOpax AIEKTPOIUTOB"

33 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PeaklnK. BaxkHeiiume 1
OKHCJIUTEIN U BOCCTAHOBUTEIHU

34 = Meroa 31eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1

35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1




36  Pemenue 3a1a4 pa3InyHbIX THIIOB 1

37 Pemenue 3amay pa3nuvHBIX TUIIOB 1

38 CI/ICTeMa"'FI/ISaI_[I/Iﬂ # 0000I1IeHrE 3HAHUH 10 TeMe " XUMHUYECKUE 1
peaku

39 KontponbHas padoTa nmo teme "XumMudeckue peakiuu' 1
[Tonoxxenue HemetamioB B [lepuoauueckoil cucreme

40 xuMudeckux semMenToB J[. . MenzaeneeBa u 0COOCHHOCTH 1
cTpoeHus ux aromoB. Ouznyeckrue CBOWCTBA HEMETAILIIOB

41 AmoTponus HEMETaIUIOB (Ha MpUMepe KUCIIOPOa, CEPHI, 1
docdopa u yraepoaa)

42 Bognopon: nomyuenue, pusndeckue u XUMHUYECKHE CBOMCTBA. 1
I'unpuast

43 ["anmorensl: HaXOXKIEHHUE B MIPUPOJIE, CIIOCOOBI MOTYUCHHUS, 1
(bu3HUYeCcCKre U XUMUICCKIE CBOHCTBA

44 lManorenoBonopoasl. BaxxHenme Kucaopoacoaepxaiime 1
COEIMHEHHS TaJ0reHOB

45 JlabopatopHble ¥ IPOMBIIIIEHHBIE CIOCOOBI TOTYyYEHUS 1
rajoreHoB. [[ppuMeHeHne TaloreHoB U UX COCTMHEHU I

16 [IpakTnueckas Pa60Ta Ne 4. Pemienne skCiepuMEeHTAIbHBIX 1
3amay 1mo reMe "["anoreHsr"
Kucnopon: naboparopHblie U MPOMBIIITIEHHBIE CTIOCOObI

47 noy4deHus1, GU3NYecKrue U XUMHUIeckue cBoiicTBa. O30H. 1
[IpuMmeHeHne KucIopoia U 030Ha

48 OKcuIbl ¥ TEPOKCHUIBI 1

49 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1

50 Cepa: Hax0XJIEHHUE B MPUPOJIC, CIOCOOBI TTOTyUCHHUSI, 1
(bu3nUecKre U XUMUYECKHEe CBOMCTBA

51 = CepoBonopon, CyabhuIsl 1

50 KHCjIOponconelv)»camHe coenuHeHUs cepbl. OCOOCHHOCTH 1
CBOMCTB CEPHON KHUCIIOTHI

53 [IpakTnueckas Pa60Ta N({S. Pemenue sxcnepuMeHTAIbHBIX 1
3aga4 no teme "Cepa u €€ coequHeHus"

54 A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI MOTyUCHHUS, 1
(bu3nUecKre U XUMUYECKUE CBOMCTBA. AMMUAK, HUTPHUIBI

55 Kucnoponconepxkarniue coenuaenns azora. OCOOEHHOCTH 1

CBOWCTB a30THOU KHUCJIOTBI




56 = IlpumeHeHue a30Ta U €ro CoeMHEHUNH. A30THBIE yI0OpEHUs 1

57 docdop: HaAXOXKICHUE B PUPOJIC, CITOCOOBI TTOTYUCHHUS, 1
¢usnueckre u xumuyeckue cBoiictsa. Pochuast u pochun

58 Oxcunst hocdopa, pochopconepxammue kucaotel. Comun 1
(hochopHOI KUCTOTHI

59 [Ipumenenue pocdopa u ero coenunennii. Dochopusie 1
ynoOpeHus

60 IIpakTrueckas Pa60Ta Ne 6. Pemienue skcniepuMeHTaIbHBIX 1
3a1a4 1o Teme "A30T u pochop 1 ux coeTMHCHHS"

61 VYrneposa: HaXxoXJIeHUE B MPUPOJIE, AJTUIOTPOIHbIE MOIU(DUKAIINH; 1
(bu3nuecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE

6 O"KCI/II[ yraepoaa(ll), okcun yrinepona(lV), yronsnas kucinora u 1
e€ comu

63 = Pemenue 3amayd pa3IUYHBIX TUIIOB 1

64 Kpemuuii: Haxox1eHue B MPUPOJE, CIIOCOOBI MOTyYeHus, 1
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA

65 = Oxcun kpemuus(l1V), kpeMHHEBasE KUCIOTA, CUIIMKATHI 1

66 [TpumeneHne kpeMHUs U ero coeauHeHuil. CTekso, ero 1
MOJTyYeHHE, BUJIBI CTEKIIA

67 Pemrenue 3amay pa3nuyHbIX TUIIOB 1

68  Cucremaru3zamus u o0o0meHue 3Hanui mo reme "Hemeramisr" 1

69 = KonrtponbHas pabota o teme "Hemeramst" 1

70 = Amnanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, KOPPEKITUS OMIMOOK 1
[Tonoxenue meramioB B [lepuoanyeckoit cucreMe XUMHYECKUX

71 = snemeHToB. OCOOEHHOCTH CTPOECHHMSI AJIEKTPOHHBIX 000JI0UEK 1
aTOMOB METAJUIOB

79 O6mue ¢usnyeckue cBoiictBa Metamios. [Ipumenenue 1
METAJUIOB B OBITY U TEXHHUKE

73 = CnuaBel MeTasuioB. Koppo3ust metanios 1

74 Pemenue 3amay pa3nuvHBIX THIIOB 1

75 DNEeKTPOXUMHUYECCKUN Psijl HAMpsDKeHW MetaiioB. Oomue 1
CIOCOOBI OJTYYCHHUSI METAJJIOB
O6mas xapakrepuctruka MetaiioB |A-rpynms [Teprnoamdeckoit

76 CUCTEMbI XUMHMUYECKHUX dJIEMEHTOB. HaTpuii 1 Kanuii: mojydeHue, 1

(bu3nyecKkre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX




BELIECTB U UX COCIUHEHUI

O6mas xapakrepuctrka MetayuioB ||A-rpynmst [lepuoaunueckoii
CHUCTEMBI XMUMUYECKHUX DJIEMEHTOB. Marduuii U KajablUH:

" noJjiy4eHue, pu3nuecKkue 1 XMMUIeCKUe CBOMCTBA, IPUMEHEHHE !
IIPOCTBIX BELIECTB U UX COCIMHEHUN

78 | JKE&cTkoCTb BOMBI U CIOCOOBI €€ yCTpaHEeHUs 1

79 AJIOMUHHI: TIOTy4eHue, (PU3NYeCKHe U XUMHUIECKUE CBOMCTBA, 1
IIPUMEHEHHE

80 AmdorepHbIe CBOMCTBA OKCHJA U THIPOKCHU/IA AIFOMUHUS, 1
T'HIPOKCOKOMIIJIEKCHI aJJFOMUHUS, UX IPUMEHEHUE

81 Pemenue 3amay pa3aMvHBIX THIIOB 1

82 [IpaxTrueckas ';')a60Ta Ne 7. PemieHne 3KkCIepUMEHTAIBHBIX 1
3aj1a4 1o TeMme "MeTasuibl rIaBHbIX noarpynn”

83 OOw1ast xapakTepUCTHKa METaJI0B 000YHbIX noarpymi (b- 1
rpynn) [lepuoanyueckoit cucTeMbl XUMUYECKUX IEMEHTOB

84 ®u3nyecKue U XMMHUYECKHE CBOMCTBA XpOMa U €r0 COCINHEHHI, 1
UX IPUMEHEHHE

85 Baxneimue COE/IMHEHHS MapraHLa. Ilepmanranar xanus, ero 1
OKHUCJIUTEIbHbIE CBOWCTBA

86 Pu3nyecKue U XUMHUYECKHE CBOMCTBA JKeJle3a U €r0 COCIMHEHHM. 1
[losrydyeHne U NpUMEHEHHE CILIIABOB JKEJIE3a

87 du3nyeckre 1 XUMHUUECKHE CBOMCTBA MeIIM U €€ COeIUHCHUI, NX 1
IIPUMEHEHUE

88 du3nyecKknue 1 XMMUYECKHE CBOICTBA LIMHKA U €r0 COEIUHEHM, 1
UX puMeHeHue. [ MIpOKCOKOMIUIEKCHI IUHKA

89 [IpakTrueckas Pa60Ta Ne 8. PemreHne skciepuMeHTAIIBHBIX 1
3aja4 1o Teme "MeTauibl MoOOYHBIX MoArpymI”

90  Pemenue 3aqa4 pa3TUYHBIX TUTIOB 1

91 9606H16HI/I€ U CHUCTeMaTH3allMs U3y4eHHOT0 MaTepuasa 1o TemMe 1

Meramnbt"

92 Kontponbnas padota mo teme "Mertamisr" 1

93 = Amnanu3 pe3ynbTaToB KOHTPOJIBHOH pabOThI, KOPPEKIUS OMIMOOK 1
Ponp xumun B oOecriedeHur yCTOWYMBOTO Pa3BUTHS

94 = denoseuectBa. [loHATHE O HAYYHBIX METO/IAX UCCIIEIOBAHUS 1
BELICCTB

95 = HayuHble TPUHIUIIEI OPTAaHU3AIUH XUMHUYECKOTO TIPOU3BOJICTBA. 1




[TpomblIIIeHHBIE CTTOCOOBI MOJTYYSHHSI BAXXHEHUIITNX BEILECTB

XUMHYECKOE 3arpsi3HEHNUE OKPYKAIOIIEeH Cpe/bl U €ro

96 1
MIOCIICACTBHS

97 XUMHS ¥ 3J0pOBbE YeJIOBEKa. JIekapcTBEHHBIE CPEICTBA 1

98 Xumus nuiy. Pois XuMun B 00eCIIeYEHU N TUILEBOI 1
0€301acCHOCTH

99  Kocmernueckue u napdroMepHsie cpencTBa. betoBas Xumus 1

10 XuMHs B CTPOUTEIILCTBE. BakHEIIME CTPOUTENBHBIE U 1

0 KOHCTPYKLIMOHHBIE MaTepuabl

10 = Xwumus B celIbcKOM X03siiicTBe. OpraHndecKue 1 MUHEPAIbHBIC 1

1 ynoopeHus

10 .

5 Cucremarusanus 1 0000II€eHUE 3HAHUH 10 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

- Xumus, 11 xknace/ IN'abpuensu O.C., OctpoymoB WN.I'., Ciagkos C.A., JIéBkun A.H.,
AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

-Xumus. 10 kimace/ I'abpuensu O.C. ,OctpoymoB WU.I'. , CnankoB C.A. ,JIéBkun A.H. ,
Axuunonepnoe obmectso "M3narensctBo ,[IpocBemienue”

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-
khimii/?utm_source=google.com utm_medium=organic utm_campaign=google.com
utm_referrer=google.com

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://skysmart.ru/articles/chemistry






