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MNOACHUTEJIBHAS 3AIINCKA

PaGoyast mporpamma 1o XMMUU Ha ypOBHE CpeAHEro obuiero oOpa3oBaHus pazpaboTaHa Ha
ocHoBe @enepanpHoro 3akoHa or 29.12.2012 Ne 273-®d3 «OO6 obpazoBanun B Poccuiickoit
®deneparnumy», TpeOOBaHMN K pe3yibTaraM OCBOeHHs (eaepanbHONH 00pa3oBaTEIbHONW MPOTPAMMBI
cpennero obmero obpazoBanusi(P®OIl COO), npencraBieHnbix B PenepanbHOM rocyJapCTBEHHOM
obpaszoBarenbHoM craHmapre COO, ¢ yuérom KoHmenmmu mnpenomaBaHus y4eOHOTO TpeaMeTa
«Xumusi» B 0o0pa3oBarelbHbIX opraHu3anusx Poccuiickoit denepanuu, peaqu3yronMx OCHOBHBIC
o0Opa3oBarelibHbIe TPOTPAMMBbI, U OCHOBHBIX MOJIOXKEHUI «CTpareruu pa3BUTHS BOCIHTAHUS B
Poccutiickoit @enepanuu Ha nepuog Ao 2025 roga» (Pacnopstkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

Xumusi Ha YypOBHE YDIYOJIEHHOTO M3Yy4YeHHs 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTeCTBEHHO-HAayYHOTo oOpa3oBanus yuammuxcs 10—11 xiaccos. M3yuenne npenmera, peanuzyeMoe
B YyCIOBUAX JUPPEpPeHIMPOBAHHOTO, MPOPWIBHOTO  OOy4YeHHWs, TPU3BAHO OO0ECIECUUTh
00111e00pa30BaTeIbHYI0 M OOMIEKYJIBTYPHYIO TTOATOTOBKY BBIITYCKHHKOB IITKOJBI, HEOOXOIMMYIO IS
aJlanTaluy UX K OBICTPO MEHSIOIIUMCS YCJIOBHSM JKU3HU B COLIMYME, a TAKXKE JJISI MPOJOKEHHS
00y4eHUs] B OpraHu3anusix npoheCCHOHAILHOTO 00pa30BaHusl, B KOTOPBIX XUMHUS SIBIISICTCS OJJHOM M3
MIPUOPUTETHBIX JTUCIUTUINH.

B nporpaMmMe 1o XMMUM Ha3HAYCHHE MpeaMeTa «XUMHs» IOJy4YaeT IOIPOOHYIO
HUHTEPIPETALMIO B COOTBETCTBUM C oOcCHOBomonmararommmu nonoxenusmu  OIoC COO o
B3aMMOOOYCJIOBIEHHOCTH IIeJIeH, CONep)KaHMs, Pe3yJbTaToB OOyueHHs M TpeOOBaHUI K YPOBHIO
MOATOTOBKH  BBIMMYCKHUKOB. CBHIETENTBCTBOM TOMY SIBIISIFOTCSL  CIICAYIOIINE  BBIMOIHSICMBIC
MPOTPAMMOM 10 XUMHUHU (PYHKIIHH:

® 1H(POPMALMOHHO-METOIUYECKAs, peannu3alusi KOTOPOH oOecreyrBaeT  MOJYYCHUE

NPEACTaBICHUSI O MLEJsIX, CONEpXKaHWHW, OOIIeH cTparernu OOydeHHs, BOCHHTAHUS H
pa3BUTHA OOYYAIOIIUXCSl CPEICTBAMHU NPEAMETa, HM3y4aeMOro B paMKaX KOHKPETHOTO
npodus;
® OpraHM3alMOHHO-TUIAHUPYIOUIasi, KOTOpas IpeaycMaTpUBaeT ONpEACICHUE: MPUHIUIIOB
CTPYKTYpHpPOBAaHUS ¥  TOCJEJOBAaTeIbHOCTH  M3Y4YEHHS  y4eOHOro  marepuana,
KOJIMYCCTBEHHBIX M KaueCTBEHHBIX €ro XapaKTePHCTUK; MOAXOMOB K (HOPMHPOBAHHIO
CO/ICPKATEIbHOM OCHOBBI KOHTPOJII W OLEHKH O0pa3oBaTeNbHBIX  JOCTH)KEHHIM
o0ydJarommxcs B paMKaX HTOTOBOM arTecTalmuyd B (OpME EIMHOTO TOCYIapCTBEHHOTO
IK3aMEHA 10 XUMUH.

[Tporpamma st yriryOnEHHOTO N3yYEHHS XUMUU:

® YCTAaHABJIMBACT MHBAPUAHTHOE IMPEIMETHOE COJICpIKaHUe, 00s3aTelbHOC /ISl U3YUYCHHUS B
paMKax OTIENBHBIX NPOQHIICH, MperycMaTpUBacT PacHpeieieHue M CTPYKTYPUPOBaHHE
€ro Mo KjaccaMm, OCHOBHBIM COZIep KaTeIbHBIM JIMHUSM/pa3ziesiaM Kypca;
e 1aT NMpUMEpPHOE paclpeiesieHne y4eOHOTO BPEMEHM, PEKOMEHIYEMOTO Ui H3Y4YeHUs
OT/ICNBHBIX TEM;

® [peuIaraeT MPUMEPHYIO MOCIEeI0BAaTEIbHOCTh M3Y4YEHHUs] y4eOHOro Marepuana ¢ y4éTom
JIOTHKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

® aT METOAMYCCKYIO MHTEPIIPETAIUIO LIeJIeH 1 3a/1a4 U3yueHHs IpeAMeTa Ha yrIyOIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEr0 00Iero oopa3oBaHus,
COZICPKATEIbHON XapaKTePUCTUKU ITUIAHUPYEMBIX PpEe3ylIbTaTOB OCBOCHHS OCHOBHOMU
0o0pa30BaTeIbHOM  TpOTpaMMbl  CpeaHero  oOmero  oOpa3oBaHWs — (JTMYHOCTHBIX,
METaINpPEIMETHBIX, IPESAMETHBIX ),  TAKXKE C YIETOM OCHOBHBIX BHJIOB



y4eOHO-TT03HABATENBHBIX JCHCTBUI 00y4aromerocs o OCBOSHUIO COAEPKAHUS IIpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULIKSAM B MPOTPAMME MO XUMUU MPETYCMOTPEHA MPEEMCTBEHHOCTD C
oOy4eHHeM XMMHHM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHWs. 3a MpeaesaMu YCTaHOBICHHOU
MPOrpaMMOM TI0 XWMHH O00s3aTeIbHONM (MHBAPUAHTHOW) COCTABIISIONICH COIEp)KaHUsS Yy4eOHOTO
npeameTa «XUMHsD» OCTAaETCs BO3MOXKHOCTH BhIOOpA €ro BapHaTHUBHOW COCTAaBISIOLICH, KOoTOpas
JIOJKHA OTIPEJIENIATHCS] B COOTBETCTBUH C HAIIPABICHUEM KOHKPETHOTO MPOGHIIS 00yUeHHS.

B cootBerctBum ¢ koHuentyansHbiMu nonokeHussMu @I'OC COO o Ha3zHaueHUH NPEIMETOB
6a3oBoro u yryOnéHHOro ypoBHed B cucteme auddepeHIpoBaHHOrO OOy4YeHHMsI Ha YPOBHE
cpenHero oOmero oOpa3oBaHMA XUMHS Ha YpPOBHE YyIIyONE€HHOTO M3Y4YECHHS HAIpaBlIeH Ha
peanu3anyio NPeeMCTBEHHOCTH C MOCIIEAYIONIMM JTAlloOM IMOMYyYeHHsT XMMUYECKOTO 00pa30BaHuUs B
pamMKax H3y4eHHs CIEUUAJbHBIX E€CTECTBEHHO-HAYYHBIX W XMMHUYECKUX JUCLUUIUIMH B By3aX M
OpraHu3alMiax CpPeAHero NpoQecCHOHAIBHOTO 00pa3zoBaHus. B 3TON CBA3M HM3ydeHHE INpeaMera
«XUMHA» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pACUIMpEHUE U YIIyOJeHHE TEOpeTHUECKOU u
MIPAKTUYECKON MOJTOTOBKHM OOy4aroIIMXCs, BBIOPABIIMX OIpeAenEHHbIN npoduib 00yuyeHHs, B TOM
qucae C MEPCHEKTHBOM MOCIETYIOMEro MOMyYeHUs] XMMHUYECKOTO0 OOpa30BaHUS B OpPraHU3aIMIX
npodeccuoHanbHoro obpazoBanusi. Hapsnmy ¢ stuMm, B cBere TpeboBanuit ®I'OC COO k
IUTAHUPYEMBIM  pe3ylbTaTaM OCBOEHHUsS (enepaibHOi 00pa30BaTelbHOM IMPOrpaMMbl CPEIHEro
obmero oOpa3oBaHMsl H3ydeHHE NpeaMeTa «XHMHUS) OPHEHTHPOBAHO TAKXkKe Ha pPEHICHHE 3aaad
BOCIIMTAHUSI U COLUAIBHOIO  pa3BuUTHs  oOydaromuxcs, Ha (GOPMHUpPOBaHME y  HHX
OOIIEMHTEIUICKTYIbHBIX YMEHHUI, yMEHHH paluoHaIM3alud y4eOHOTO Tpyaa M 0OOOMIEHHBIX
CII0CO0OB JESITENBHOCTH, IMEIOLINX MEXAUCIUILTMHAPHBIA, HaIIpeAMETHBIN XapaKkTep.

CocrapnsiomiuMu  1peaMeTa «XUMHs» Ha YpOBHE YIIyOIEHHOIO H3yuYeHMs SIBIISIOTCS
yrnyOonéunele Kypcel — «Opranuyeckas xumus» u «OOmas u Heopranudeckas xumusp»y. Ilpu
ONIPEJENCHUH MOAXON0B K OTOOpY M CTPYKTYpPHOM OpraHu3alMM COACPXKAHUSA ATUX KYpCOB B
porpaMMe I0 XMMHUHU 32 OCHOBY NpHHATH nosnoxkeHus ®I'OC COO o paznmuuusx 06a3oBoro u
yOIyOIEHHOTO YPOBHEH M3yUEHHUS TIPEAMETA.

OcHoBy coaepxkanus KypcoB «Opranndeckass xumusi» 1 «OO011ast 1 HeopraHuuecKass XUMHUsD»
COCTABIIIET COBOKYITHOCTh IPEIMETHBIX 3HAHMW M YMEHHH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
W3y4YeHHS TpeAMeTa. JTa CHUCTeMa 3HAHMU TONIydaeT ONpeNeIEHHOE TEOPETUYECKOe IOMOJTHEHHE,
MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OObLIMK 00bEM (DaKTOIOrMYECKOro Marepuala.
Tak, Ha yrIyOnEHHOM YypOBHE HW3y4YCHMs IpeAMeTa oOecredeHa BO3MOXKHOCTh 3HAYMTEIHHOTO
yBenMueHHsT 00béMa 3HAHUI O XUMHUYECKHX JJIEMEHTAaX M CBOWCTBAX MX COCAMHEHHH HAa OCHOBE
pacupeHuss M ynIyOleHWs MpeICTaBICHUH O CTPOEHUM BEIECTBA, XUMHUYECKOM CBS3U U
3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIMi, pacCMaTPUBAEMBIX C TOYKH 3PEHUS XUMHUYCCKONH KMHETHKH
u TepMoAMHAMUKH. M3yueHue nepuoauueckoro 3akoHa v Ilepuoanyeckoil CUCTEMbl XMMHYECKHX
3NIEMEHTOB 0a3zupyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHMUYECKUX IPEICTABICHUSIX O CTPOCHUH
aroMa. XHWMHYECKas CBS3b OOBACHSAETCS C TOYKM 3PEHHS DHEPreTHYEeCKHX H3MEHEHUH mnpu eé
o0pa30BaHMU M pa3pylICHUH, a TAKXKEe C TOYKU 3pEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
THUIIOB PEAKIUN JOMOIHSETCS (POPMHPOBAHUEM MPEICTaBICHHH 00 MEKTPOXUMHUYECKUX Mpolieccax
U SJIEKTPOJIN3E PaCILIaBOB M PACTBOPOB BELIECTB. B Kypce opraHn4eckoil XMMUH MPH PACCMOTPEHUHT
PEaKUMOHHON CIOCOOHOCTU COENMHEHUH yaenseTcss 0co00e BHUMaHKE BOIPOcaM 00 3IEKTPOHHBIX
s¢dexTax, 0 B3aMMHOM BIHUSHUHM aTOMOB B MOJICKYJIaX U MEXaHW3MaX pPeaKIni.



Ocoboe 3HaueHHe HMMEET TO, YTO Ha COACpPKAHHWE KypCOB XUMHH YIIyOIEHHOTO YpPOBHSA
M3y4YeHUs JUIsl KIaccoB OmNpeAenéHHOro npoduis (aBHbBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJTHEHUI K OO0IIel CUCTeMe MPEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEKHBIC MPEIMETHI.
Tak, HarnpuMep, B COAEp)KaHUM IMpEIMETa IS KJIACCOB XMMHUKO-(PHU3UUeckoro mnpoduist Goipiioe
3HaYeHue OyIyT UMETh IEMEHThl Y4eOHOro Marepuaa no obmei xumuu. [lpu nzyuenun npenmera
B JIAHHOM CJIy4ae akKIeHT OyJeT clenaH Ha OOIIHOCTh METOJAOB IO3HAHUS, OOLIHOCTh 3aKOHOB U
TEOpHHl B XUMHUHM M B (DU3UKE: aTOMHO-MOJIEKYJISIpHAst TeopHsi (MOJEKYJIspHas Teopusi B (QH3HKE),
3aKOHbI COXPAHEHMsS] MAacChl MU 3HEPIrUM, 3aKOHbl TEPMOAUHAMUKHM, 3JIEKTPOJIN3a, NMPEACTABICHUS O
CTPOEHHUH BELECTB U IPyroe.

B To xe Bpems B coiepkaHMM IMpeaMeTa s KIACCOB XMUMHKO-OMOIOTMYECKOro MpoQuiis
OONBIINI yHAENbHBI BeCc OyIeT MMETh OpraHMyeckas XMMusi. B 3ToM ciydae mpemocTaBiisieTcs
BO3MOXKHOCTb /ISl O0jiee OOCTOATENIFHOTO PAaCCMOTPEHHS XUMHUYECKOW OpraHM3alud KISTKH Kak
OMOJIOrMYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K MPUMEPY, TAKUE CTPYKTYpHbIE KOMIOHEHTHI,
KaK JIMTUAbI, O€JNKH, YIJIeBOAbI, HYKJICHHOBBIE KUCIOTHI U Apyrue. [lpu sToM 3HaHMS O cocTaBe W
CBOMCTBax NPEACTABUTEICH OCHOBHBIX KIACCOB OPraHMYECKUX BELIECTB CIyXKaT OCHOBOM s
M3YYEHUs CYHIIHOCTHU MPOIeCCOB (DOTOCHHTE3A, IbIXaHUSs, MUIICBAPEHUSI.

B mutane ¢opmupoBaHusi OCHOB HAy9HOTO MHUPOBO33PEHUS, OCBOSHHS OOIIEHAYYHBIX METOIOB
[IO3HAHUS U ONBITA MPAKTUYECKOTO NPUMEHEHMS HAyUYHbIX 3HAHUH U3y4eHHE MpeIMeTa
«XuMus» Ha yrryOIEHHOM ypOBHE OCHOBAHO HA MEKIIPEAMETHBIX CBA3AX C yUEOHBIMU MPEIMETAMHU,
BXOJIAIIIMMH B COCTaB MPEeIMETHBIX 00nacTell « EcTecTBEeHHO-HAyUHBIE MTPEIMETHI»,

«Maremaruka 1 uHpopMaTUKa» U «Pycckuii S3bIK U JIUTEPATyPa».

[Ipu nzydenun yueOHOrO npeamera « XUMHUsA» Ha YIITYOJEHHOM YPOBHE TaKXKe, KAK Ha ypOBHE
OCHOBHOTO MW cpemHero oOmiero oOpas3oBaHusi (Ha 0a30BOM YpOBHE), 3ajgadeil MepBOCTENEHHOU
3HaUUMOCTH SBJSIETCS  (OPMUPOBAHME OCHOB HAayKH XHMHU Kak O0JacTd COBPEMEHHOIO
€CTECTBO3HAHUS, IMPAKTUYECKON MAESATENIbHOCTH YEJOBEKa W OAHOIO0 M3 KOMIIOHEHTOB MHPOBOM
KyJabTyphl. Pemienue 5Toi 3ajmaun Ha ynryONI€HHOM YpPOBHE HW3Y4YCHMs IpeaMeTa Ipearojaraet
peanu3anmio TaKuX LENel, Kak:

e (opMHUpOBaHHE MPEICTaBICHUN: O MaTepHaIbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTAX U

MIO3HaBAa€MOCTHU SBJIECHUI IPUPOABI, O MECTE XMMUU B CHCTEME €CTECTBEHHBIX HayK M €&
BeylIeH PO B 00E€CTIEYeHUN YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPoOIeM
HKOJIOTMYECKOM, SHEPreTMYecKo M MNUIIEeBOW Oe30MacHOCTH, B Pa3BUTHH MEIULUHBI,
CO3JJAHWM HOBBIX MAaTepHajoB, HOBBIX HCTOYHHKOB JHEpPrud, B OOecleuyeHHH
paIMoHAIBHOTO TMPHUPOIOTIONB30BaHUs, B (OPMHUPOBAHWU MHPOBO33PEHUS M OOIIECH
KyJbTypbl YEJIOBEKa, a TaKKe HKOJIOIMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0pOBBIO U PUPOJIHOM cpene;

® OCBOEHUE CHCTEMBbl 3HAaHHUW, JIEKallUX B OCHOBE XHMHMUYECKOM COCTaBIISIFOLIEH

€CTECTBEHHO-HAYYHOH KapTUHBI MHpa: (YHIaMEHTAIbHBIX MOHATHH, 3aKOHOB M TEOPHI
XUMHUHU, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHWUHU BEIIECTBA Ha PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJAMOJEKYISIPHOM, O TEPMOAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAaHUS XUMUYECKUX PpEeaKUUid, 0 XHUMHUYECKOM
PaBHOBECHH, PACTBOPAaX M JAUCHEPCHBIX CHUCTeMax, 00 OOIMMX HAyYHBIX MPUHIUIAX
XUMHUYECKOTO IMPOU3BOJICTBA;

e (opmupoBaHue y 00y4aroIMXCsl OCO3HAHHOTO MOHUMAaHMs BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMUYECKHX 3HAHWH JUIS OOBSICHEHUS KIIOYEBBIX M M MpoOiIeM COBPEMEHHON XMMUH,
Ui OOBSICHEHWsS] W TPOTHO3UPOBAHHS SIBICHWH, HWMEIONIMX €CTECTBEHHO-HAYYHYIO
MPUPOJY; TPAMOTHOTO peIleHus IPoOIeM, CBI3aHHbIX C



XUMHEH, TPOTHO3MPOBAHUS, aHAJIM3a U OIEHKU C TIO3MIIMA KOJIOTHYECKON 0e30ImacHOCTH
MOCJIEACTBUM OBITOBOM W MPOM3BOJACTBEHHOM JEATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOW ¢
XMMUYECKHM IPOU3BOACTBOM, HCIIOIb30BAHUEM U NepepabOTKON BEIIECTB;

yrayOJIeHHe TIPEACTABICHHA O Hay4YHBbIX METOJaxX II03HAHWS, HEOOXOAMMBIX JUIS
MpUOOpPETEHUs] YMEHHI OPUEHTUPOBATbCS B MHUPE BEIIECTB U OOBSCHEHHS] XUMHUYECKUX
SBJICHUI, UMEIOIUX MECTO B MPHUPOJE, B MPAKTUUECKON AEATEIBHOCTU U MOBCEIHEBHOMN
KU3HHU.

B nnane peanuzanuu mnepBOOYEpEIHBIX BOCHHUTATENBHBIX W Pa3BUBAIOIIUX (PYHKUUN LETOCTHOM

CUCTEMbI CpEIHEro o0Ilero oOpa3oBaHUS MPU HM3YYEHUH Hpeamera «XUMHs» Ha yrIyOJ&éHHOM

YpPOBHC OCO6YIO AKTYyaJIbHOCTb HpI/IO6peTaIOT TaKuC LCJIN U 3aJa4H, KaK:

BOCTIMTaHHE YOSXKIEHHOCTH B TIO3HABAEMOCTH SIBICHHW MPHUPO/BI, YBAKEHUS K TPOLIECCY
TBOpUECTBA B OONACTH TEOPETHMYECKUX U MPUKIAAHBIX HCCICJOBAaHUA B XUMHH,
(dbopMupoBaHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH;

pa3BUTHE MOTHBAIMU K OOYYEHHIO W IO3HAHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHUS OOIIEUEIIOBEYECKUX IIECHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyJarommxcsi, GOPMHPOBAHUE Y HUX CO3HATEIHHOTO OTHOIIEHHS K CaMOOOpPa30BaHUIO H
HENpPEephIBHOMY O00pa3oBaHMIO KaK YCJIOBHIO YCIEIIHOW TpOo(ecCHOHANBHOU H
OOIIECTBEHHON JeSATENIbHOCTH, OTBETCTBEHHOI'O OTHOLIEHHMS K CBOEMY 3I0pOBBIO U
MOTPEOHOCTH B 37I0pOBOM 00pa3e KHU3HH;

¢dbopMHupOBaHHE YMEHHH W HAaBBIKOB pa3yMHOTO IPHUPOAONOJIBG30BAHUS, pa3BUTHE
AKOJIOTUYECKOHN KYJIBTYPhI, TPUOOPETCHHUE ONBITA OOIIECTBEHHO-TOJIC3HOW SKOJIOTHYECKOM
JESTeIbHOCTH.

OO1miee ynCIO YacoB, MPEIyCMOTPEHHBIX Ui U3YYEHUs] XUMUHU Ha yIITyOJICHHOM YPOBHE CPETHETO
obmiero obpazoBanus, coctaBiser 204 gacos: B 10 kmacce — 102 yaca (3 yaca B Hezgenio), B 11
kiacce — 102 yaca (3 yaca B HEZIEIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPTAHHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHNYeCKOH XUMHU.

[IpenMeT u 3HaYeHHE OPraHUYECKON XUMUH, MPEICTABICHNE O MHOTOOOPa3HH OPraHUYECKUX
COEIUHEHUH.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJIepoJia: OCHOBHOE U BO30YXJIEHHOE COCTOsIHUS. BaneHTHbIe
BO3MOXKHOCTH aToMa yIjepoja. XUMHUYecKass CBSI3b B OPraHMYECKHX COCNWHEHHUSIX. THIbI
ruOpuan3aluy aTOMHBIX opOuTanei ymiepona. MexaHu3Mbl 00pa3oBaHMsI KOBAJEHTHOH CBSI3U
(OOMEHHBIN M TOHOPHO-aKUENTOPHbIN). THUMBI NEepeKphIBAHUA aTOMHBIX OpOUTajeil, G- U M-CBSI3U.
OnunapHasi, ABOWHAs M TpoiHas cBA3b. CrocoOBI pa3pbiBa CBA3EH B MOJIEKYJIaX OPraHMYECKHUX
BemiecTB. [loHsTHE 0 CBOOOIHOM pajuKaie, Hykieoduie u anekrpopue.

Teopust crTpoeHust opraHuueckux coenvHeHnin A.M. DBymiepoBa u  coBpeMeHHbIE
MIPEJCTABICHUS O CTPYKTYpPE MOJIEKYJ. 3Hau€HHE TEOPUM CTPOCHUS OPraHUYECKHUX COCAUHEHHUM.
MornekynsipHble ¥ CTPYKTYpHble  (Gopmyabl. CTpykTypHble (OpMYNBI  pa3iHyHBIX — BHJIOB:
pa3BépHyTas, CoOKpali€HHas, ckeineTHas. M3omepusa. Buabsl u30Mepuun:  CTpyKTypHas,
NPOCTPAHCTBEHHAs.  DNEKTpOHHBIE dS((GEKTHl B  MOJNEKyJIaX OpPraHMYeCKHX  COCIMHEHHH
(MHIyKTUBHBIA 1 ME30MEPHBIIN 3 PeKThI).

[IpencraBnenne o kmaccuUKAMKM OPraHWMYECKHUX BemlecTB. [loHATHE O (YHKIMOHAIBLHOM
rpynne. lomonorusa. Tomonoruueckue psiapl. CucTeMaTHueckas HOMEHKIIATypa OpPraHHMYeCKHX
coenunennii (IUPAC) u TpuBnanbHble HA3BaHUS OTAEIBHBIX MIPEACTABUTENCH.

OcobenHoctu " KJ1acCU(UKAIHS OpraHNYeCKUX peaKuui. OKuCINTEeNBHO-
BOCCTaHOBHTEJIbHBIC PEAKIIMH B OPTaHUYECKOM XUMHH.

DKCIepUMEHTaJbHbIE METOAbl M3yYEHHUS BEUIECTB M UX NPEBpAIICHUN: O3HAKOMJICHHE C
o0OpasliaMi OpPraHMYECKHUX BEIICCTB M MarepualaMd Ha UX OCHOBE, OMNBITHI IO IPEBPAICHHIO
OpPraHUYECKUX BEIIECTB MPU HarpeBaHuu (TUIaBJIeHHE, OOYIIMBaHUE U TOPEHUE), KOHCTPYHUPOBAHHE
MoJIesIel MOJIEKYJT OpraHMYECKHUX BEIIECTB.

YrieBonoponsl.

Ankanel. [omonormueckuil psii ankaHoB, oOmias (opmyna, HOMEHKIArypa M H30Mepus.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN AJNKAHOB, SP -THOPUAM3AIUS ATOMHBIX
opbOuTanei yriepoaa, 6-CBsi3b. OU3NUECKUE CBOWCTBA AJIKAHOB.

XUMUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, M30MEPU3AIMH, JEeTHIPUPOBAHUS,
LUKIU3aluy, TUPOSn3a, KpeKuHra, ropenus. [IpeacraBienne o MexaHU3Me pPeakiuii pagukaIbHOro
3aMELICHMS.

Haxoxxnenne B mpupoze. CriocoObl Moy4eHus U IPUMEHEHHE aJIKaHOB.

Huknoankanel. OOmast ¢opmyina, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOEHHS U
XMMHUYECKMX CBOMCTB MajbIX (IMKJIONPOIAH, LHUKIOOyTaH) W OOBIYHBIX (IIUKJIOIECHTaH,
LIUKJIOTeKCaH) IKJI0aTKaHOB. CrIOCcOOBI MOTy4YEeHUS U IPUMEHEHNE [IUKII0ATIKaHOB.

Ankensl. ['oMonornueckuii psia ajakeHoB, oOmiast (Gopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI aJKEHOB, SP’-TMOpUIM3als aTOMHBIX OpOMTaNell yriuepoa,
o- u 7m-cBs3u. CTpyKTypHass W reoMeTpuueckas (Iuc-TpaHc-) m3omepus. dusmueckue CBOICTBa
AJIKCHOB. XMMHYECKHE CBOWCTBA: pEaKUUU IMPHUCOEAUHEHHUS, 3aMEIEHUs B O- IOJOKEHUE IpHU
JIBOMHOW CBsI3M, MOJMMepU3aluu U okuciieHus. [IpaBuino MapkoBHuKkoBa. KauecTBeHHBIE peakuuu
Ha JIBOMHYIO cBsA3b. CIIOCOOBI MOTyYeHNs M TPUMEHEHHE aJIKEHOB.



AnKagueHsl. Krnaccudukarms aJKaueHOB (compsikéHHbIE, M30JIMPOBaHHEIE,
Kymyauposarnvie). OCOOCHHOCTH IEKTPOHHOTO CTPOCHHUS U XUMHUECKUX CBOMCTB CONPSKEHHBIX
IMeHoB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpspkéHHbIX AUeHOB. CriocoObl MOTyYeHus U
MIPUMEHEHUE aJIKaIUCHOB.

Anxunbl. [omonormdeckuii psn ankuHOB, obOmas Qopmyna, HOMEHKIATypa W H30MEpHs.
DNEeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AIKHHOB, SP-THOpPHIM3AIMS aTOMHBIX
opburtaneit ymiepoaa. @Dusuueckue CBONCTBA aJKWHOB. XHUMHUYECKHE CBOMCTBA: peakUUu
MIPUCOENUHEHUSI, TUMEpPU3aLMU M TpUMEpHU3aLUHU, OKucIeHUs. KucioTHele CBOWCTBA aJKWHOB,
MMEIOLINX KOHIIEBYI0 TpOHHYIO CBsi3b. KauecTBeHHblEe peakuMu Ha TpOHHYIO CBS3b. CHocoObl
MOJTyYEHUS U IPUMEHEHHE aJTKUHOB.

Apomarnyeckne yrieBomoponbl (apeHsr). [omonorudeckuii psa apeHoB, oOmas dopmya,
HOMEHKJIATypa M H30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNbI OEH30a.
du3nvecKkue CBOWCTBA apeHOB. XWMHUYECKHME CBOWCTBA OEH30Jla M €ro TOMOJIOTOB: PEaKIuu
3aMelieHus B OCH30JIbHOM KOJIBIIE M YIJIEBOJOPOIHOM paAMKaje, pPEaKUuu IPHCOCTUHEHUS,
OKHCIIeHue romojioroB Oensona. [IpencraBnenue o0 OpUEHTHPYIOIIEM JCHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MIPUMEpE aJKWIBHBIX PAIUKaIOB, KAPOOKCUIHLHOU, THAPOKCUILHOM, aMHHO-
W HUTPOTPYIHIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMUYECKHX CBOMCTB cTupoina. [lomumepusamnus
ctuposa. CrnocoObl MOTydYeHHs U TPUMEHEHUE apOMaTHYECKHUX YITIEBOAOPOIOB.

ITpuponnsrii ra3. [lonytaeie HedTsHbIe ra3el. HedTs 1 €€ npoucxoxaenue. KameHHbIH yromib
U MPOAYKTHI ero nepepadorku. CriocoOsl mepepaboTku He(TH: MEePEroHKa, KPEKUHT (TePMHUUECKHUIA,
KaTaJIUTHYECKUil), pUPOpMUHT, muponu3. [IpoaykTel mepepaboTku He(dTH, UX NPUMEHEHHE B
MIPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas cBsi3b MEXAY Pa3IMUHBIMU KJIACCAMHU YIJIEBOJIOPOIOB.

OJNEKTPOHHOE CTPOCHHME TaJOrCHIIPOU3BOAHBIX YIIEBOAOPOAOB. Peaknuu 3amemneHus
rajjoreHa Ha TUAPOKCOIPYyMIly, HUTPOrpyHIy, LHaHOrpynmy, amuHorpymmy. JleiictBue Ha
rajoreHnpoM3BOAHBIE  BOAHOIO W CHOUPTOBOLO  pacTBOpa  WIENouHd.  B3aumonelctBue
JUTAJIOTEHAIKAHOB C MarHueM M IUHKOM. [loHsiTHE O MeTaIoOpraHu4ecKUX COEIUHEHHUSX.
Wcnonp3oBaHue TraJlOr€HIPOU3BOIHBIX YIVIEBOAOPOAOB B ObITY, TEXHUKE W TpPU CUHTE3€
OpraHUYeCKHUX BELIECTB.

DKCHepUMEHTAIbHBIE METOBI N3yUEHHsI BEIIECTB U X MPEBPALICHUI: U3ydeHHe (PU3NIECKIX
CBOMCTB yIVIEBOAOPONOB (PacTBOPUMOCTH), KAUECTBEHHBIX pEaKUUi YIIEBOIOPOIOB pPa3IMYHBIX
KiaccoB (oOecrBeurBaHue OpOMHOW MM HMOAHOM BOJBI, pPAcTBOpa IE€pPMaHTaHara Kajwus,
B3aMMOJICHCTBHE alleTH/IeHa C aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapy>KeHHE yIieposa U BOAOPOAA B OPraHMYECKUX BELIECTBAX, NOJYUYCHHE 3TUJICHA U U3yYCHUE
€ro CBOWCTB, 03HaKOMJICHHE ¢ KoyuteKuusmu «Hedte» n
«Yronby», ¢ 00pa3laMy IIacTMacc, KayduykoB U PE3HHBI, MOJEIMPOBAHUE MOJIEKYJT YIIIEBOJOPOIOB U
rajoreHIpOU3BOJHBIX YIIIEBOAOPOIOB.

Kuciopoacoaepxamue oprannyeckue coeJHHeHUs.

[IpenenbHble oqHOATOMHBIE CUPThI. CTpoeHne MoJieKys (Ha MpUMepe METaHoJa U 3TaHOJIa).
T'omonoruaeckuii psn, obmast ¢popmyna, u3omMepus, HOMEHKIATypa U kinaccupukanus. Ouznyeckne
CBOMCTBa IpPEJENIbHBIX OJHOATOMHBIX CHUPTOB. BOmoponHbie CBSI3M MEXIy MOJEKYIaMH CIIUPTOB.
XUMHUUYECKUE CBOMCTBA: pEaKUMM 3aMELIeHUs, AETMApaTaludy, OKUCIEHUsS, B3aUMOJECHCTBHUE C
OpraHWYeCKUMH W HEOPTraHMYEeCKUMHU KuciioTaMu. KauecTBeHHas! peakiys Ha OJTHOATOMHBIE CIIUPTHI.
JleiicTBue STaHONAa W METaHONA HAa OpraHu3M 4ejoBeka. CrnocoObl MONydYeHHs M HPUMEHEHUE
OJTHOaTOMHBIX CIIUPTOB.



[Ipocteie 3¢upbl, HOMeHKIaTypa U m3oMepus. OCOOCHHOCTH (PU3UYECKUX U XUMHUYECCKUX
CBOICTB.

MHoroaToMHbI€ CIIUPTHI — ATHJICHIJIUKONB U IulepuH. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA!
peakuuu 3aMelleHHs, B3aUMOJEHCTBHE C OpPraHMYECKMMHU M HEOPraHMYECKUMHU KHUCIOTaMH,
KaueCTBeHHAsl peakiys Ha MHOTOATOMHBIE CHHPTHL. llpencTaBieHHe O MeXaHU3ME pPeaKIuit
HykineopwibHOrO 3amerieHus. JleiictBue Ha opraHusM yenoBeka. CrnocoObl TOMy4YeHHsS U
MPUMEHEHNE MHOTOAaTOMHBIX CITUPTOB.

®enon. CtpoeHHe MOJEKYJbl, B3aUMHOE BIMSHHE THUAPOKCOTPYMIBI U OEH30JBHOTO spa.
Ousnueckue cBoiictBa (enoma. OCOOCHHOCTH XUMHUYECKHUX CBOKMCTB (enoma. KauecTBeHHBIC
peakiuun Ha ¢enon. TokcnuHocTh (eHona. CrocoObl MONMy4YeHUss W TpUMEHEHHE (eHona.
denondpopmanbIeruaHas cCMoa.

KapOonwunbHbIE cOeTMHEHMS — aIbJACTHIbI U KETOHBI. DJIEKTPOHHOE CTPOSHUE KapOOHMIBHOMN
rpynmnsl.  [oMonorumueckue psapl  anbAeTHIOB W KETOHOB, oOmas Qopmyna, u30oMepus H
HOMEHKJaTypa. PU3nuecKue CBOMCTBA aJIbIETUA0B U KETOHOB. XMMHUECKUE CBOMCTBA allbJIETUIOB U
KETOHOB: peakinuu npucoenuHeHusi. OKUCIIEHUE allbJIeTU/I0B, KaYeCTBEHHBIC PEAKIIUU Ha aJTbJICTH/IbI.
CriocoObl MosTy4yeHust ¥ MPUMEHEHHE aJlbJIETHI0B U KETOHOB.

OMHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss wm HoOMeHKmarypa. Dusndeckne CBOWCTBA OIHOOCHOBHBIX
MpeJeNbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBS3M MeXIy MOJEKYJIaMu KapOOHOBBIX KHCIOT.
XUMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA, peakuus STepu(UKALNN, PEAKIUH C Yy4acTHEeM
yIJIEBOOPOMHOTO  paaukaia. (OCOOCHHOCTH CBOMCTB MypaBBHHOM KHCIOTHL [loHsATHE O
MPOU3BOAHBIX KApOOHOBBIX KHUCJIOT — CIOXHBIX 3(upax. MHoroobpazue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMpPEAETbHBIX W apOMAaTHYECKHMX KapOOHOBBIX KHCJIOT, JAUKApOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenu BBICIIMX KapOOHOBBIX KHCIIOT: CTEapUHOBAS,
NaJIbMUTHHOBAs, OJICUHOBAs, JUHONE8As, JAUHONeH06as KUCIOTbL. (CrocoObl MOJIy4YeHUs W
MIPUMEHEHNE KapOOHOBBIX KHCIIOT.

CrnoxHnble 3¢upsbl. [omonoruueckuii psa, odmas popmyina, u3oMepus 1 HOMEHKIATypa.
Our3nYeCcKre U XUMAYECKHE CBOMCTBA: TUAPOIIN3 B KUCIOW U IIETOYHON CpeEE.

Kuper. Crpoenue, usnueckue M XHMHUYECKHE CBOMCTBA JKUPOB: THAPOIN3 B KUCIOW H
menodyHoi cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COACPIKALIMX OCTAaTKH HEMPEAETbHBIX >KHPHBIX
KHUCIOT. JKUphI B IpUpo/ie.

MpbLT4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, MX MOIOIIEE ICHCTBHE.

OOmas  xapakTepucThka yrieBomoB. Kiaccudukamms yrieBomoB (MOHO-, JH- |
nonucaxapuabl). MoHocaxapuasl: INIOKO3a, (pyKTo3a, rajmakrosa, pubosa, Je30Kkcupudo3a.
dusnueckue CBOMCTBA M HaxokJeHue B mpupope. PorocuHre3. XUMHUUECKHE CBOWCTBA IVIFOKO3bI:
peaKIy ¢ y4acTHEeM CHHPTOBBIX M alIbACTHIHOW TPYII, CIIMPTOBOE U MOJOYHOKHCIOE OpOosKeHHe.
[IpumeneHue TIIOKO3bI, €€ 3HAaYCHHE B KU3HENEATENIBHOCTH Opranumsma. Jlucaxapuipl: caxaposa,
MaJlbTO3a M JIaKTo3a. BoccTaHaBiHMBaolIe W HEBOCCTaHABIMBAIOLIME aucaxapuabl. ['maponms
mucaxapunoB. Haxoxnmenwe B mpupone u npuMeHeHue. llommcaxapuipl: Kpaxmal, IIHKOTEH H
nesntrono3a. CTpoeHre MakpoMoJIeKyl Kpaxmalla, TNIMKOreHa U 1euntono3bl. dusndeckue cBoiicTsa
KpaxMmaJla M IIeJUTION03bl. XMMHUYECKHEe CBOWMCTBA KpaxMmalsa: THAPOJIHN3, KAYeCTBEHHAs PEAKIUs C
nofoM. XMMUYECKHE CBOWCTBA LEJLUTIONO3bI: THAPOIN3, OTy4YeHue 3(PUPOB LesuTono3sl. [ToHsTue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHMs BELIECTB M MX IMPEBpAILEHUN: PACTBOPUMOCTh
pa3IMyYHBIX CIIMPTOB B BOJE, B3aMMOACWCTBUE 3TaHOJNA C HATPUEM, OKHCIEHUE STHJIOBOTO CIIMPTa B
aNbJIeTH]l HA PacKaJEHHOW MEIHOW MPOBOJIOKE, OKHCICHHE STUJIOBOTO CIHUPTA JUXPOMATOM KaJHs
(BOBMOXKHO ~MCIIOJIb30BAaHUE BUAECOMATEPHUATIOB), KAau€CTBEHHbIE pEaKLUMU Ha aubJIerujsl (c
ruapokcuaoM auammuncepeodpa(l) u ruapoxkcunom meau(Il)), peakius mmuepuHa ¢ THAPOKCUAOM
menu(Il), xummueckue cBOWCTBa PacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJICHCTBHE PacTBOPA ITFOKO3BI
¢ ruapokcuom menu(Il), B3aumoneicTBue Kpaxmana ¢ HOA0M, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33134
o TeMaM «CrupTsl ¥ GeHonby, «KapoonoBsie KucaoThl. CIoxKHBIE 2QUPBD».

A30TCoaep:Kalue OpraHnyeckne coeMHeHms.

AMMHBI — OpraHuYecKre NMpou3BogHbIe aMMuaka. Kinaccudukanys aMuHOB: anudarnieckue u
apoMaTU4ecKue; NEepBUYHBIC, BTOPUYHbIE M TpeTuuHble. CTpoeHue Moiekysd, obmas ¢opmyna,
M30Mepusi, HOMEHKJIaTypa U GU3NYeCKre CBOWCTBA. XMMHUYECKOE CBOMCTBA anr(aTHIeCKUX aMUHOB:
OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHUE, B3AaUMOICHCTBHE NTEPBUYHBIX AMHUHOB C a30TUCTON KHCIIOTOM.
Conu anKuIaMMOHHS.

AHWIMH — TIpeCTaBUTENIb aMHUHOB apomarndeckoro psaa. CrtpoeHune aHwiauHa. B3ammHoe
BIMSHHE TPYNI aroMOB B MoOJeKyrne aHwinHa. OcoOEHHOCTH XUMHYECKMX CBOMCTB aHWIJIMHA.
KauecTBennsie peaknuu Ha aHwirH. CriocoObI MOMYYeHUsI U IPUMEHEHUE ann(aTUIeCKIX aMUHOB.
[Tony4yeHnue aHunruHa U3 HUTPOOEH30A.

Awmunokuciotel. Homenkmnarypa u m3omepusi. OTaenbHbIe TPEACTaBUTEIN (- AMUHOKHUCIIOT!
DIMIMH, anaHuH. dusnueckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHE CBOMCTBA aMUHOKHCIOT Kak
aM(OTEepHBIX OPraHMYECKUX COCTUHEHUH, peakuus MOJUKOHIEHCAaluu, o0pa3oBaHHE MENTHIHON
cBsi3U. bruonmorndeckoe 3HaueHNe aMUHOKUCIIOT. CHHTE3 U THIPOJIH3 TETITHIOB.

benku kak mpuponHbie nonumepsl. IlepBuyHas, BTOpUYHAs U TpEeTHUYHAs CTPYKTypa OesKoB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THIPOIIN3, IEHATYPallKsl, KA9eCTBEHHBIE PEaKIMK Ha OEIKH.

DKCHepUMEHTAIbHBIE METObI N3yUEHHsI BEIIECTB U MX MPEBPAILICHUNA: PAaCTBOPEHUE OCIIKOB B
BOJE, JeHarypaiusi OelKOB TpH HAarpeBaHWM, IIBETHbIE pEaKIUH Ha OCNIKH, pelIeHne
SKCIEPUMEHTAIbHBIX 3aJ1a4 IO TeMaM «A30TCOepKallie OpraHNueCcKHe COeTUHEHUN U
«Pacnio3HaBaHHE OpPraHUYECKUX COEIUHEHMID).

BbicokoMosieKyJIsSIpHbIE COeIHHEHHUS].

OCHOBHBIE TIOHATUS XHMHH BBICOKOMOJEKYJISPHBIX COEIMHEHHI: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNU, CPETHSST MOJIEKysipHas macca. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOJMMEpU3aliis U MOJTUKOHICHCAIHSI.

[Tomumepnbie MmaTepuansl. [lnacTMaccsl (MOMUATHIIEH, TOJUTTPOITUICH, TIOJTUBUHIIIXIIOPHUI,
MOJTUCTHPOII, MOJTUMETHIIMETaKPHIIAT, MoJIMKapOOHATHI,
nonudTUIAEHTepedTanar). Y Tuiausaius u nepepadboTka miacThka.

OnacToMepbl:  HaTypaJbHbIM  KaydyK, CHHTETHYECKHMEe  Kaydyku  (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30NPEHOBBIN) U CHIIUKOHBI. Pe3uHa.

Bonokna: HarypanbHbIe (XJIONOK, HIEPCTh, MIENK), MCKYCCTBEHHbIE (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tomumeps! crienMaibHOTO Ha3HadeHus (TediIoH, KeBiap, AIEKTPOIPOBOISIINE MOIUMEPHI,
Ouopaziaraemble MOJTMMEPHI).



OKCIIEpUMEHTAJIbHbIE METOABl M3yYEHHUS BEUIECTB U UX NPEBPAIICHUN: O3HAKOMIICHHE C
O6pa3HaMI/I IPUPOIHBIX u HCKYCCTBCHHBIX BOJIOKOH, I1acTtMacece, Kay4yKoOB, peuicHue
SKCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «Pacno3HaBaHue TIaCTMAcC U BOJIOKOHY.

Pacuérnrie 3anaun.

Haxoxnenne MonexkymnspHOi (OpPMYIIBI OPTaHMYECKOTO COSAMHEHHUS II0 MAaCCOBBIM JOJISIM
JJIEMEHTOB, BXOJMIIMX B €ro COCTaB, HAXOXJACHUE MOJEKYISIPHOU (OpMyasl OpraHMYECKOro
coequHeHus 1Mo macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJIMYECTBY BeIIECTBa (Macce, 00bEMY)
NPOIYKTOB pEakUUH W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH  (opMyIibl
OpPraHUYECKOIO BEIleCTBA HAa OCHOBE €ro XHMHMYECKHX CBOWCTB WJIM CHOCOOOB IOJIydeHUS,
OTIpe/ieTICHHUE JOIH BBIXO/Ia MPOIYKTA PEAKIIUN OT TEOPETUIECKH BOSMOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeAMETHBIX CBsI3€d NMpH U3yyeHUM opraHuyeckod xumuu B 10 kmacce
OCYILIECTBIISICTCS YePe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATHH,
MPUHATBHIX B OTACJIBHBIX MPEAMETAaX €CTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE MOHSATHS: SBJICHHE, HayYHbIH (DaKT, TUTIOTE3a, TEOpHs, 3aKOH,
aHaNu3, CUHTE3, Kiaccuukas, HaOMoneHue, u3MepeHne, SKCIIEPUMEHT, MOJIENb, MOICITHPOBaHUE.

®u3uka: MaTepus, aroM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNIA, YIHEPTETUUECKHUI YPOBEHB,
BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHUE BEUIECTBA, (PU3UYECKUE BEIMYWHBI, €IMHUIIBI
M3MEPEeHHsI, CKOPOCTb, YHEPTHsI, Macca.

buonorus: kierka, opraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBINA U TeTepOTPOHBIN TUI MUTAHUS, OpOXkeHHUe, (POTOCUHTE3, TbIXaHUE, OCTIKH, YTIICBOADI,
JKUPBI, HYKJICUHOBLIC KHUCJIOTHI, q)epMeHTBI.

I'eorpadus: monesHbie HCKOMAaeMbIe, TOTLTUBO.

TexHonorus: mNHILEBbIE MPOAYKTHl, OCHOBBI PALMOHAIBLHOTO MUTAHMS, MOIOIIKE CPEACTBA,
MaTrepuraJibl U3 UCKYCCTBECHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBBI XUMMHU.

Atom. CocTaB aTOMHBIX saep. XUMUYeCKUH 31eMeHT. M3oronsl. CTpoeHHME AIIEKTPOHHBIX
000JI04eK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYeCKHE YPOBHHU U MOJYPOBHU. ATOMHBIE OpOUTAIH.
Krnaccudukanus XxuMudeckux 3JIeMEeHTOB (s-, p-, d-, f-anementsi). Pacnipenenenue 3eKTpoOHOB 1O
aTOMHBIM OpOUTAISIM.  DJNEKTPOHHBIE KOH(PUTYpallMd aTOMOB D3JIEMEHTOB TIE€PBOTO—YETBEPTOTO
NEPUOZIOB B OCHOBHOM U BO30Y)KICHHOM COCTOSIHUM, OJICKTPOHHBIE KOH(HUIYpalud HOHOB.
DNEeKTPOOTPHUIIATETLHOCTD.

Ilepuogmueckuit 3akoH wu Ilepuogumueckas cucrema XuMHUYeckux anemeHToB [[.M.
MenneneeBa. CBs3b nepuoanYecKoro 3akoHa u Ilepuoauueckoil cucTeMbl XUMHUUYECKHUX 3JIEMEHTOB C
COBPEMEHHOM TEOpHeil CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHsS] CBONCTB XHUMHUYECKHUX
ANIEMEHTOB M 00pa3yeMbIX MMHU MPOCTHIX M CIOXHBIX BELIECTB IO TPYyIMIaM U MepHonaM. 3HaueHHe
nepuoaudeckoro 3akona J[.11. Menneneesa.

Xumuyeckass CBI3b. BHIIBI XUMHAYECKOW CBS3W: KOBAJICHTHAs, WOHHAs, METaUINYecKas.
MexaHnu3Mbl 00pa30BaHUsl KOBAJICHTHOW CBS3U: OOMEHHBIA M JTOHOPHO-aKUENTOPHBIA. DHEPrusi u
JuHa cBsi3u. [loasipHOCTh, HAIIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOH cBsi3u. KpaTHbie cBs3u.
BonoponHas cBsa3b. MeXMOIIEKYIIpHBIE B3aUMOACHCTBHS.



BaneHTHOCTh M BaJ€HTHBIE BO3MOXXHOCTH aTrOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
WX TEOMETPUYECKUM CTPOEHUEM (Ha TIPUMEPE COSNMHEHHU IIEMEHTOB BTOPOTO MTEPHO/IA).

[IpeacraBnenre 0  KOMIUIEKCHBIX  coeduHeHusx. (CocraB  KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBareib, JIMTaHIbl. 3HAu€HUWE KOMIUIEKCHbIX coequHeHuid. Ilonstue o
KOOPJIMHAIMOHHOW XUMHH.

BemniecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. THUIBI KPUCTAITMYECKUX PEIIETOK
(CTPYKTYp) ¥ CBOKCTBA BEIIIECTB.

[lonstue o nucnepcHbix cuctemax. VMcrunneie pactBopbl. [lpencraBieHune o KOJIOUIHBIX
pactBopax. CriocoObl BEIPAKEHUSI KOHLIEHTPAIIMH PACTBOPOB: MAacCOBasi JIOJIS BEIIECTBA B pacTBOpE,
MOJISIpHasi ~ KOHIIEHTparus. HachllieHHble W HEHACHINEHHBIE PAcTBOPBI, PAaCTBOPUMOCTb.
Kpucrannoruapars!.

Knaccupukanus u HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. TpUBHAIbHBIC HA3BAHHA
OTAENbHBIX MPEACTABUTENCH HEOPraHMUECKHUX BEIIECTB.

Krnaccudukammss XuMU4ecKUX peakiuii B HEOPTaHWYECKOM M OPraHMYeCKOM XHMHUHU. 3aKOH
COXpaHEHHUs] MacChl BEIIECTB; 3aKOH COXPAHEHUS W MpPEBpPALICHHUS SHEPrUM MpPU XUMHUYECKUX
peaknusx. TermoBbie 23PPEKTH XUMUYECKUX peakinnii. TepMOXUMUYECKIE YPAaBHEHUS.

CKOpOCTh XMMHUYECKON peakinu, €€ 3aBUCUMOCTh OT Pa3lMYHbIX (akTopoB. [oMoreHHbIC U
reTeporeHHble peakuuu. Karanus u karanu3aTopsl.

OOparumble 1 HeOOpaTHMbIe peakuuu. XUMHUYECKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHs. DakTOphl, BIUSIONINE HA IIOJIOKEHHE XHUMHUYECKOTO PAaBHOBECHS: TEMIIEpaTypa,
JIaBJIEHUE U KOHLUEHTpAaLUHU BELIECTB, yuyacTByoux B peakuuu. [Ipunuun Jle Illarense.

Onekrponuthueckass auccoumanus. CuibHble W cnabble  AnekTponuThl.  CTeneHb
nucconuanuu. Cpena BOAHBIX PACTBOPOB: KHUCIOTHasi, HEWTpaibHas, IiesiouHas. Bomopomnbrit
noka3zarens (pH) pactBopa. ['maponus coneit. Peakinu nonHoro oomeHa.

OKHCIUTENHEHO-BOCCTAaHOBUTEIbHBIE — peakiuu. CTeneHb okucieHus. OKHUCIUTENb U

BOCCTaHOBUTEN. [Ipoliecchl OKUCIIEHHs 1 BOCCTaHOBIICHUA. BaxkHeline okucianTenu u
BOCCTaHOBUTENU. MeTO/ 37IEKTPOHHOTO OanaHca. DIEKTPOIU3 paCTBOPOB U PACIIIIABOB BELLECTB.
DKcIepUMEeHTaIbHbIE METOIbI U3YUE€HHUS BEUIECTB U UX MPEBPALLEHHI: pa3oKeHne NepoKcuia
BOZIOPOJIa B IPUCYTCTBUHU KaTaJIN3aToOpa, MOJEIH KPUCTAININYECKUX PEIIETOK, IPOBEACHNE
peakuuit HOHHOTO OOMeHa, ornpesieseHue Cpelbl PacTBOPOBC IOMOILBIO
WHIMKATOPOB, U3YUYCHUE BIUSAHUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKINH U
MOJIOKEHHE XMMHUYECKOTO PABHOBECHS.

Heopranuveckass Xumus.

[Tonoxxenne HemertawioB B Ilepuoguueckoid cucreMe XHUMHYECKUX dneMeHToB [[.U.
MeHngeneeBa ¥ OCOOCHHOCTH CTPOEHHS HX aroMoB. @DH3HYECKHE CBOWCTBA HEMETAUIOB.
Amtorponusi HeMETaJUTOB (Ha IpUMEpe KUCIIopoa, cepbl, pocdopa u yriiepoaa).

Bomopon. Ilomyuenuwe, ¢u3nveckue M XUMHUYECKHE CBOWCTBA: PEAKIUH C METaUIaMU WU
HEMeTaJlJlaMHi, BOCCTAaHOBHUTEJIbHBIE CBOMCTBA. [ Mipuibl. TOMITMBHBIE SJIEMEHTHI.

lanorensl. Haxoxnaenue B mpupope, CmocoObl MOMYYECHUs, (U3MUECKUE M XUMHUYECKUE
cBoiicTBa. ['amoreHoBOMOpOALl. BakHeilnine KHUCIOPOACOACPKAIMINE COEAUHEHUS TaJIOTEHOB.
JIaGoparopHble ¥ HMPOMBINUIEHHBIE CIIOCOOBI MMOMyYeHHs TaJoreHoB. [IpuMeHeHne rajJoreHoB u UX
COEIMHEHHUI.



Kucnopon, o3on. JlabopaTtopHble M NpPOMBINUIEHHBIE CHOCOOBI MONXYyYEHHUS KHCIOPOZA.
Ou3nvecKkue 1 XMMHUECKHE CBOMCTBA U TIPUMEHEHHNE KHCIOpoaa i 030Ha. OKCHIBI M TIEPOKCH/IHI.

Cepa. Haxoxnenue B mpupone, CrocoObl MoydeHus, Gu3ndeckue U XMMUYECKUe CBOHCTBA.
Ceposonopon, cynbhunbl. Okcup cepoi(I1V), okcupa cepri(VI). CepHucras u cepHasi KUCIOTHI U UX
com. OcoOOEHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IpuMeHeHre cephl U €€ COeTMHEHMIA.

Azotr. Haxoxnenre B mpupoje, crocoObl NOTydeHus], pu3nuecKkue U XUMHUUECKHe CBOMCTBA.
Ammuak, HUTpUAbL. OKcuabl a3oTa. A30THUCTasi M a30THAs KHUCIOTHI U uX coiu. OcobeHHOCTH
CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a30Ta v €ro COeAMHEHU. A30THBIE yA0OpEHUsI.

®ochop. Haxoxnenne B mpupome, CrmocoObl MONy4YeHHS, (U3HYECKHE U XUMHUYECKUE
cBoiicta. @ochunel u pochun. Oxcuuabl hocdopa, hochopHas kuciaora u e€ conu. [Ipumenenue
¢docdopa u ero coenuHenuit. PocopHbie ynoOpeHus.

VYrepon, HaxokA€HUE B MPUPOJE. AJUIOTpONHbIE MonupuKauuu. Pu3nyeckue U XUMHYECKHe
CBOICTBa MPOCTHIX BEMIECTB, 00pa3oBaHHBIX yriepoaoM. Okcup yriepoaa(ll), okcuna yrnepona(IV),
yroiapHasi Kuciaota W e€ colu. AKTHBHPOBAHHBIM yronb, ajcopbuusa. @Dymiepensi, rpaden,
yriiepoaHble HaHOTPyOku. IlpuMeHeHue mNpOCTHIX BelEeCTB, OOpPa30BAHHBIX YINIEPOAOM, U €ro
COCIUHECHUH.

Kpemuuii. Haxoxnenwe B mpupone, cnocoObl MOMy4eHUs, (PU3MUECKUE M XUMHYECKHUE
cBoiictBa. Okcupn kpemHusA(IV), kpemHHeBas KHCIOTa, CHIWKAThl. [I[puMEHEHHE KpPEeMHHSI U €ro
coenuHeHui. CTEeKI0, ero Nojay4eHue, BUJbl CTEKIIA.

[Tonmoxxenne metamioB B [lepromgnyeckold cucTeMe XUMHYECKHX dJIeMeHTOB. OcOoOEHHOCTH
CTPOEHHS AJIEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmiue (u3nyeckue CBOMCTBa METAILIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHUKE. CIUIaBbl METAJLIOB.

DIEKTPOXUMHUYECKUI psll HampspkeHnd MeTauioB. OOmme crmocoObl MOydYeHUs METaJUIOB:
THIPOMETAIUTYPIHsl, MHUPOMETALTYprusi, 31eKTpoMmeTauryprusi. [loHaTne o KOppo3uM METaJlIoB.
CriocoObl 3a1UThl OT KOPPO3HHU.

Obmas xapakrepuctuka MetaioB [A-rpynmsl I[lepuognueckoil CHUCTEMBI XUMHUYECKHX
aneMeHToB. Harpuil u kanuil: nmomyuyeHue, (u3MYecKue U XUMHUYECKUE CBOMCTBA, NMPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTMHEHUH.

Ob6mas xapakrepuctuka MetamwioB I[IA-rpynmsl [lepuonndeckoit CHUCTEMBI XUMHUYECKUX
3JIeMEHTOB. MarHuii M KajiblMii: MoylydeHue, PU3NYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEMIECTB U UX COeNMHEHUH. KECTKOCTH BOIBI M CIIOCOOHI €€ yCTpaHEHUS.

AJIOMUHMI: TONlydyeHue, (PU3MUYEeCKHe M XUMHUYECKHE CBOWCTBA, NPUMEHEHUE MPOCTOro
BEIIECTBA M €ro coequHeHuil. AM(OTEepHbIe CBOMCTBA OKCHAA M TUAPOKCHAA AIOMHHHSA,
THJIPOKCOKOMIUIEKCHI alTFOMUHUSI.

OO6mas xapakTepucTuka MeTaiioB mo0ouHsx noarpymn (b-rpynm) [lepuonnyeckoit cucteMsl
XUMHYECKHX 3JIEMEHTOB.

dusnueckue U XMMHUYECKHE CBOWCTBAa XpoMa M ero coeauHeHud. OKCHIIBI U THUAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u AUXpOMaThl, WX OKHCIHTEIbHBIE CBOMCTBA.
[Tomyuenue u MpruMEeHEHNE XpOMa.

OU3NYECKUE U XUMUYECKUE CBOMCTBA MAPTAHIIA M €T0 COENNHEHNN. BaxkHel e coequHEeHNS
mapranna(ll), wmapramna(IV), wmapranna(VI) wu wmapramma(VII). Ilepmanranar kamusi, ero
OKHUCJIUTENIbHbIE CBOICTBA.



du3nUecKue U XMMUYECKUE CBOMCTBA jKejle3a M ero coennHeHuil. OKCHIbl, THAPOKCUIBI U
comu xene3a(Il) u sxeneza(Ill). [Tomyuenune u npuMeHeHue xene3a U €ro CIjIaBoB.

dusnueckue U XUMHUYECKHUE CBOWCTBa Menu U €€ coeauHeHuil. IlonyueHue u mpuMeHeHUE
M€ U €€ COCOUHEHUI.

[uuk: momydenne, Gu3ndeckne U XUMUIECKUE CBOWCTBA. AM(OTEpHBIC CBOMCTBA OKCHIA U
TUAPOKCUA [IMHKA, THIPOKCOKOMILIEKCHI IUHKA. [[pMeHeHne IUHKa U €ro COeIUHEHU.

DKCcIepUMEHTaJIbHbIE METO/bl M3Y4YEHHs BEIECTB U UX MPEBpallleHUil: u3yyeHue o0pasloB
HEMETAJJIOB, TOpeHue cepbl, Qocdopa, xKeneza, MarHus B KHUCIOPOIE, HM3YUCHHE KOJICKIIUU
«MeTamnel ¥ CIUIaBb», B3aUMOJCICTBHE IIEJIOYHBIX U ILIEIOYHO3EMENBHBIX METAJUIOB C BOAOH
(BOBMOXKHO HCIIOJIb30BaHUE BHJIEOMATepUasoB), B3aUMOCHCTBUE IIMHKA M JKeje3a C pacTBOpaMH
KHUCJIOT U IIeJIoued, KaueCTBEHHbIE PEaKIMU HAa HEOPraHWYeCKHe aHMOHBI, KaTHOH BOJAOpOAa W
KaTHOHbI METAaJIOB, B3aUMOJCIHCTBHE TMAPOKCHIOB AJIOMHUHUS M IIMHKA C PAacTBOPaMH KHUCIOT U
LIEJN0YEH, pelIeHre SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMaM «l ajoreHs»,

«Cepa u e€ coemuHEeHUN, «A30T U Pochop 1 uX coequHEHUs», « MeTabl NIaBHBIX MOATPYIID,
«Mertasmibl MOOOYHBIX MOATPYIII.

XuMHS U JKU3Hb.

Ponp xumum B obecrieueHMHM YCTOHYMBOTO pa3BUTHs denoBedecTBa. [loHsATHE O Hay4yHBIX
METO/lax MO3HaHUsl M METOAOJIOIMU Hay4yHOIo MccienoBaHus. HayuHble NpHHLMIBI OpraHU3aLMU
XUMHYECKOTO TPOU3BOACTBA. [IpOMBINUIEHHBIE CIIOCOOBI TOMYYeHHsS] BaKHEHIIMX BEMIECTB (HA
npuMepe MPOM3BOACTBA aMMHaKa, CEpHOW KHCIOTHI, MeTaHoia). [IpOMBINIICHHBIE CITOCOOBI
MOJIy4YeHUs] METaJUIOB M CIUIaBOB. XHMMHUYECKOE 3arpsi3HEHUE OKpYXKaIoIIeW cpenbl U €ero
nocnencTBus. Ponb xuMuu B 00ecriedeHnn 3HepreTHIeckoi 6e30MacHOCTH.

Xumusi W 3740poBbe uenoBeka. JlekapcTBeHHble cpencTBa. IlpaBuia HMCIONIB30BaHMS
JIEKapCTBEHHBIX NpenaparoB. Poas XMMuU B pa3BUTHH MEAULIMHBIL.

XUMUSl THIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe H00aBkU. Ponb xumum B oOecrieueHuu
MUINEBON O€30aCHOCTH.

Kocmernueckne u mapdromepHble cpeactBa. boitoBas xumusi. IIpaBuna OeszomacHoro
WCTIOJTb30BAHMSI IIPETapaToB OBITOBOI XUMUU B TIOBCEAHEBHOMN JKH3HH.

XuMHUsi B CTPOMTEIHCTBE: Ba)KHEHIIME CTPOUTENIbHbIE MaTepuaibl (IIEMEHT, OCTOH).

XuMus B CeJIbCKOM X03sicTBe. OpraHnyecKkrue 1 MUHEpaJlbHbIE YI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KPacku, CTEKIO, Kepamuka. Martepuansl i
2JIeKTpOHUKH. HaHoTexHOMOTHN.

Pacuérnrie 3anaun.

Pacuérer: Maccel BemecTBa WM 00bEMa Ta30B 1O W3BECTHOMY KOJIHMUYECTBY BEIISCTBA, Macce
i 00bEMY OHOTO M3 YYacCTBYIOUIMX B pEaKLMHU BEIIECTB, Macchl (00bEMa, KOTMUECTBA BELIECTBA)
MPOAYKTOB pEAKIMH, €CIM OJHO W3 BEHIECTB HMEET NpUMeEcH, Macchl (00bEéMa, KOIMYecTBa
BELIECTBA) NPOAYKTa pEaKlMu, €ClIM OAHO W3 BEIIECTB JaHO B BHJE PacTBOpa C ONpeneiaEHHON
MacCOBOH J10JIeld paCTBOPEHHOIO BEILLECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHLEHTpAIMH BELIECTBA B
pacTBope, 1071 BbIX0/1a TPOAYKTA PEAKIIMN OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanm3amus MeXMnpeaMETHBIX CBA3E€H NMPU M3yYEHUHW OOIIeH M HeopraHndeckod xumud B 11
KJIACCE OCYUIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX TMOHATHH, TaK U
MOHATUM, IPUHSTHIX B OTAEIBHBIX NPEIMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYyYHBIC MOHATHS: SBJICHHUE, HaydHBIH (DAaKT, TUTIOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KIACCHU(UKAIIHS, IEPUOTUIHOCTh, HAOIIONEHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJIEITb,
MO/JICIIUPOBAHUE.

®dusnka: MaTepusi, MUKPOMHUP, MaKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOIIbI,
PaIuOaKTUBHOCTh, MOIIEKYJIa, DHEPreTUYECKH YPOBEHb, BEIIECTBO, Telo, O0bEM, arperatHoe
COCTOSIHME BEIIECTBA, WACANBHBIA Ta3, (PM3MUECKHE BEIMYWHBI, CIUHUIBI M3MEPEHHUs, CKOPOCTH,
SHEPTHsI, Macca.

buonorusa: kimerka, opraHuM3M, OKOCHUCTeMa, Owocdepa, MeTabOIM3M, MaKpo- U
MHUKPO3JICMCHTBI, OCJIKH, JKUPBI, YIJICBOABI, HYKICHHOBBIC KHCJIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTOBOPOT BEIIECTB U MOTOK SHEPTHH B SKOCHCTEMAX.

leorpadums: MuHepasnbl, TOpPHBIE TIOPOMABI, TOJE3HBIE HCKONAeMble, TOIUIMBO, PECYpPCHI.

TexHOMOTHS: XUMIYECKAast TPOMBIIIUICHHOCTh, METAJUTyPTrHsl, CTPOUTEIIHHBIE MaTEPUaIbI,
CEJIbCKOXO3SIMCTBEHHOE  TIPOM3BOJICTBO,  THINEBAsT  MPOMBINIICHHOCTh,  (hapmareBTHIecKas
MIPOMBIIIUIEHHOCTh, MPOU3BOACTBO KOCMETHYECKUX IPEraparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHUaIOB, JICKTPOHHAS TTPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHU HA
YINIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUSA

JJMYHOCTHBIE PE3YJIBTATHBI

B coorBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHMSI MpeaMeTa «XHMHsS» Ha YPOBHE CPEIHEro oOmero oOpa3oBaHUs BBIICIICHBI
CJICIYIOIINE COCTABJISFONINE: OCO3HAHUE O0yUYAIONTUMUCS POCCUNCKON TPaKIaHCKON MIIEHTUIHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOONPEACICHUIO; HAJIMYUE MOTUBALMH K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTH O0YYAaIOIINXCSI PYKOBOACTBOBATHCS PUHATHIMU B 00IIECTBE
NpaBWIaMd M HOPMaMH TOBEACHHUS; HaJIM4YHE NPABOCO3HAHMS, OHKOJOTHUECKOH KYIBTYPHI;
CHOCOOHOCTEL CTABUTh LEJIN U CTPOUTD )KU3HCHHBIC IIJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS MpeAMeTa «XUMUS» OTpPaXKaroT Cc(HOpMUPOBAHHOCTH
OIBITAa TIO3HABATENFHONW M MPAKTHUECKON JEATETBHOCTH OOYyYaroUIMXCsl B IPOLECCE pealn3aliu
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMSA IMpeaMeTa «XUMUs» OTpaXkaroT c(hOpMHUPOBAHHOCTH
OIbITAa II03HABATENILHONW M IPAKTHUECKON JESATEIbHOCTH OOYyYaroLIMXCsl B IpoLiecce pealln3aliu
00pa3oBaTeNbHON AEATEIEHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOr0 BOCIUTAHMA:

0CO3HaHMA 00YYAIOUTMMHUCS CBOMX KOHCTUTYLMOHHBIX ITPaB U 00SA3aHHOCTEH, YBOKCHHS K
3aKOHY W TPABOTIOPSIKY;

npeaACTaBICHUA O COLIMAJIBHBIX HOPMAX U IpaBUjiaX MCKIMYHOCTHBIX OTHOIIIEHHH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOH JIEATEIBHOCTH MPHU CO3JAHUH YUEOHBIX MPOCKTOB,
pCUICHHUH qu6HBIX 1 MO3HABATCJIbHBIX 3a1a4, BBIIIOJTHEHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUSI, JJOTHKY M apTYMEHTHI JPYTUX IpU
AHaJIN3€C PA3JIMYHBIX BU/I0B yqe6H0171 JCATCIIBHOCTH,

2) NaTpUOTHYECKOTO BOCIIMTAHUS:

HEHHOCTHOI'O OTHOMICHUSA K UCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTE€YECTBEHHOMN XHMUU,

YBaXKCHHUSI K MPOLIECCY TBOPYECTBA B 00JACTH TEOPHH M MPAKTHUECKOTO MPUIOKEHHS XUMUH,
OCO3HaHUA TOT'0, YTO JaHHBIC HAYKHW €CTb PpE3yibTar AJIUTCIbHBIX Ha6J'IIO)16HPII71, KPOITOTJIIMBBIX
JKCHEPUMEHTAIBHBIX ITOMCKOB, ITIOCTOSHHOIO TPyAa YUYEHBIX U ITPAKTHKOB;

HMHTCPECA U NMMO3HABATCIIbHBIX MOTHUBOB B IIOJIYYCHUHN U MMOCICAYIOIEM aHAJIU3EC I/IH(bOpMaHI/II/I (o)
nepCaOBbIX JOCTHIKCHUAX COBpCMeHHOﬁ OTE€4YECTBEHHOM XHMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEJCHHUS;

CIOCOOHOCTH OLEHHMBATh CUTYallMd, CBSI3aHHBIC C XUMHUYECKUMH SIBICHUSIMHU, W MPHUHUMATD
OCO3HAHHBIC PCIICHUA, OPUCHTUPYIACH HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMbBI M ICHHOCTU;

TOTOBHOCTH OIICHMBaTh CBOE TMOBEJCHME M TIOCTYINKHM CBOMX TOBapuUIIeH C TO3UIUHA
HPABCTBCHHBIX U IIPABOBBIX HOPM U C y‘léTOM OCO3HaHUuA HOCHGI[CTBPII;'I IOCTYIIKOB;

4) (popmupoBaHus KYJIbTYPHI 310POBbA:

MOHMMAaHUsI IIEHHOCTEH 310poBoro u Oe3omacHoro oOpas3a >KU3HH, HEO0OXOIMMOCTH
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (DU3NYECKOMY U TICUXHUYECKOMY 310POBBIO;



COOITFOICHUS TTPaBHIT O€301TaCHOTO OOpAIEHHS C BEIECTBAMH B OBITY, TOBCETHEBHOM KU3HH,
B TPYJOBOH AEATEIBHOCTH;

MOHMMAaHWsl LEHHOCTH TPaBUJ HMHIWBUAYaJbHOTO M KOJUIGKTUBHOTO  0€30MacHOTO
MIOBEJICHUS B CUTYAIHSIX, YTPOXKAIOLINX 3I0POBBIO U )KU3HU JIIONICH;

OCO3HAHMSA MOCIIEICTBUNA U HENPUATHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHHS aIKOT OIS,
HapKOTHKOB, KYPEHHS);

5) TpynoBOro BOCIUTAHUA:

KOMMYHHUKaTHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEOBATENbCKOM  JESTEeIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTUX BUIAX JCSITEILHOCTH;

YCTaHOBKM HA aKTUBHOE  YYacTHE B PEIICHHM NPAKTHUECKUX 33]a4 COLMUATBHOM
HaIpPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

HHTEpeca K MPaKTHUECKOMY H3YUYEHHIO MPO(ECcCHil pa3IMyHOro poja, B TOM YKCIIE HA OCHOBE
MPUMEHEHHUS TIPEIMETHBIX 3HAaHUN TI0 XUMUH;

YBQKCHUS K TPYY, JTIOASIM TPYyAa U pe3ylibTaTaM TPYAOBOH NesITeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIUBUAYaJbHON TpaeKTopuu oOpazoBaHus, Oymylen
npodeccuy U peanu3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CrocoOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) PK0JI0rMYeCcKOro BOCIUTAHUSA:

HKOJIOTUYECKH LeJIeCO00pa3HOr0 OTHOILICHHS K NPUPOJE KaK HMCTOYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIE;

MOHUMAaHUs TI00AJBHOTO XapakTepa HKOJIOTMYECKUX MpoOJIeM, BIUSHUS HKOHOMHYECKUX
MPOLIECCOB HAa COCTOSTHUE MPUPOTHON U COLIUATIBLHON CPEIbl;

OCO3HaHHMA HEOOXOAMMOCTH HCHOJB30BAHMS JOCTIKEHUH XUMHH JJIsl PELICHHs BOIPOCOB
paIMoOHAIBHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENpUATUS JAEUCTBUN, NPUHOCIIIMX Bped OKpYXKarolled HpUpOIHON cpere,
YMEHUSl TPOTHO3MPOBATh HEOJIArONMpPUSATHBIE HKOJIOTUYECKHE TIOCIEACTBUS TPEANPUHIUMAEMBIX
JIEWCTBUY U IPENOTBPAIIATh UX;

HaJIWYUS PA3BUTOTO JKOJOTHYECKOTO MBIIUICHUS, OJKOJOTHYECKON KYIBTYpBHI, OIBITA
JESTeTbHOCTH ~ JKOJOTMYECKOM  HampaBJICHHOCTH, YMEHHS  pPYKOBOJCTBOBAThCS UMH B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLMAIBLHOW IMPAKTHKE, CIOCOOHOCTH M YMEHHS AaKTHBHO
MIPOTHUBOCTOSTH UICOJIOTHH XeMO(hOoOnH;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Da3BUTHUSl HAyKd U
OOIIECTBEHHOH MPaKTUKH;

MOHUMaHUs CHeUn(UKH XUMHHM KaK HayKd, Oco3HaHMi e€ pomu B (HopMHUpOBaHUU
pPalMOHATIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUM IEJIOCTHOIO MPEICTaBICHUS 00 OKpYXKarolliem
MHUpE KaK O €IMHCTBE MPHUPOJIBI U YEIOBEKa, B MMO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH
npo0ieM CoXpaHeHUs! TPUPOAHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0COOOH 3HAYMMOCTH XHMHU J[JII COBPEMEHHOW UWBWIM3AIMH: B €€
T'YMaHUCTHUYECKOW HANpaBICHHOCTH W BaXHOW pPOJHM B CO3MaHWUM HOBOW 0a3bl MaTepuaIbHON
KyJBTYPBI, B PEHICHUH IIO0aJbHBIX MPOOIEM YCTOHYMBOTO PAa3BHTHUSI YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKON, MUIIEBON M JKOJOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCTICYCHUN
YCIIOBUH YCHEITHOTO TPY/Ja U KOJOTHYECKU KOM(OPTHOH JKU3HU KaXKAO0TO YiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  IpaMOTHOCTH: TOHHUMAHUSA  CYIIHOCTH  METOJOB  TO3HAHUA,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOI30BaTh MOTyYaeMble 3HAHUS IS



aHaIM3a U OOBSICHEHUS SIBJICHHH OKPY’KAIOLIEro MUpa M MPOMCXOIAIINX B HEM N3MEHEHUH, yMEHUS
JACJ1aTb 000CHOBAHHBIE 3aKJIFOYEHNS HA OCHOBE Hay4YHbIX q)aKTOB U UMCHOINUXCSA HAaHHBIX C ILICJIBIO
MOJIYUYCHHUA JOCTOBEPHBIX BHIBOJOB,

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHHUS I pCHICHUS HpO6.HeM B
peabHBIX JKU3HECHHBIX CUTYAIHSX;

MHTepeca K MO3HAHUIO, HCCIIEJ0BATEIbCKON IS TEIILHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHMIO, K
aKTUBHOMY ITOJYYCHHUIO HOBBIX 3HAHHH 110 XUMHH B COOTBETCTBHH C )KU3HEHHBIMH IIOTPEOHOCTSIMH;

HHTEpeca K 0COOCHHOCTSIM TPy/a B pa3INYHbIX cepax mpodecCHOHATBHOMN e TETbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbI

MerTanpeaMeTHbIe pe3yJbTaThl 0CBOCHHS IPOTPaMMbI TI0 XUMHUHU Ha YPOBHE CPEIHETO OOIIEro
00pa30BaHUs BKITIOYAOT:

3HaYUMbIE UISI  (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIONMIUXCS MEKIUCIUILUTHHAPHEIC
(MeXTIpeIMETHBIC) OOIICHAYYHBIC MOHITHS, OTPAXKAIOIIME IIEJOCTHOCTh HAYYHON KapTHHBI MUpPa U
crienu(UKy METONOB IO3HAHMS, HCIIOJIb3YeMbIX B €CTECTBCHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, SBJICHHE, MPOIIECC, CHCTeMa, HayYHbIH (DAKT, IPUHIUI, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeI0BaHNE, HAOMIOJCHUE, M3MEPEHHE, SKCIICPUMEHT U IPYTHE);

YHHBEpCaJlbHbIe y4eOHbIC NeHCTBUS (ITO3HABATEIIbHbIC, KOMMYHUKATHBHBIC, PETYISTHBHEIC),
obecnieunBatone (HopMupoBaHue (HYHKIIMOHATIBHONW TPAMOTHOCTH W COIHAIBHON KOMITETECHIIUH
00yJaroImmxcs;

CIIOCOOHOCTH 00ydJaromImxcs HCITIONIb30BAaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,
MHPOBO33pEHYCCKUE 3HAHWS U YHUBEPCAIbHBIC YICOHbIC IEHCTBYS B IO3HABATEILHOM U CONMATBHON
MIPaKTHUKE.

MeranpeaMeTHbIE  pPe3yJIbTaThl  OTPaXKAIOT  OBJIAJCHHE YHUBEPCAIBHBIMH  YYCOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JCHCTBHSIMH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE TelcTBUS

1) 0a30BbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOATENFHO  (OPMYIUPOBATh M AKTyalU3UpOBaTh MpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpeNeNATh IEJIM JIEATSIBHOCTH, 3aj7aBas TapaMeTpbl W KPUTEPHUH WX JOCTHIKCHHS,
COOTHOCHUTDL PE3YJIbTAThI ACATCIIbHOCTU C MIOCTABJICHHBIMU LICTIAMU,

WCIIONIB30BaTh MPW OCBOCHWW 3HAHWK NPHUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIJIEIATh
XapakTepHbIE TpPHU3HAKKA TOHATHA W  YCTAHABIMBAaTh WX  B3aUMOCBS3b, HCIIOJIH30BaTh
COOTBCTCTBYIOIIUC MTOHATUSA I O6’bHCHCHI/I$I OTACIIBHBIX q)aKTOB u HBHGHI/Iﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KITACCU(PUKALMYU BELIECTB U XUMHUECKUX PEAKIINI;

yCTaHABIUBATh IPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXAY M3yYacMbIMH SIBICHUSIMHU; CTPOUTH

JIOTUIECKUE paccyxneHusi (MHIyKTHBHBIC, JCHyKTHUBHBIC, TI0 aHAJOTHH),
BBISIBIIITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUIX, (DOPMYJIUPOBATH BHIBOBI
W 3aKJTFOUCHUS;

MIPUMEHSATH B TIPOIECCE TIO3HAHUS UCTIOIh3yEMbIC B XUMHH CHMBOJIMYCCKUE (3HAKOBBIC)
MOJIEIH, IPe0OPa30BBIBATH MOJICTLHBIC MIPEACTABICHHS — XUMUYECKUN 3HAK (CUMBOIT) 3JIEMEHTA,



XUMH4ecKas GopMysa, ypaBHEHHE XUMUYECKOW PeaKIUU — P PeIIeHUH y4eOHBIX MO3HABATEIbHBIX
W TIPAaKTUYECKUX 3a7ad, NPUMEHSITh Ha3BaHHBIE MOJEIbHBIC TPEACTABICHUS IS BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMUYECKUX PEAKITUHl.

2) 6a3oBble HcCIeI0BaTeIbCKIE JeHCTBUS:

BJAJETh OCHOBAaMH METOJOB HAy4YHOTO IIO3HAHUS BEUIECTB M XHWMHYECKHUX pPEaKIUi;

(GbopMynHpOBaTh LENW W 3a/1a4d HCCIICJOBAHUS, WCIONb30BaTh IOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIC BOMPOCH! B KaUECTBE MHCTPYMEHTA TMO3HAHHS M OCHOBBI JUIS
(hopMupOBaHUS TUNIOTE3bI IO TPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CYKICHHIA;

BJIQJICTh HABBIKAMH CAMOCTOSTENIPHOTO IUIAHUPOBAHUS ¥ TPOBEIACHUS YYCHHUYECKUX
SKCIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUS HAOIIOMATh 3a XOJOM IIPOLIECcCa, CaMOCTOSTEIBHO
NPOTHO3MPOBAaTh €ro  pe3yibrar, (OopMyIupoBaTh OOOOIIEHHS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAaHMUS, COCTABISATh OOOCHOBAHHBIM OTUYET O TPONEITAHHOMN
pabore;

nproOpeTaTh OMBIT YYEHUYECKOW MUCCIIeI0BATEIBCKOM U MPOCKTHOW AEATEIbHOCTH, MPOSIBIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PELICHHUs MPAKTUYECKUX 3a/1ad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB IMO3HAHUSI.

3) padora ¢ napopmManueii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHMKAX WH(POpManuu (HaydHO-TIOMYJIIpHAs JUTEparypa
XMMUYECKOTO COAEp)KaHWs, CHOpaBOYHblE TocoOus, pecypcsl VHTepHeTa), aHaIM3HPOBATH
MH(GOPMAINIO PAa3IMYHBIX BUAOB U ()OPM MPEACTABICHHS, KPUTHUYECKH OLIEHUBATh €€ I0CTOBEPHOCTD
U HETIPOTHBOPEUNBOCTb;

(dbopMynHpoOBaTh 3ampochl U TMPUMEHSTh pa3IMYHbIE METOABI MpH TMOHCKe U O0TOOpe
WHpOPMAIIK, HEOOXOMMOH JUIsl BBITOTHEHUS Y4EOHBIX 33a]a4 ONPEIeIEHHOTO TUTIA;

MpHOOpeTaTh OMBIT HCIOIB30BaHUS HH()OPMAITMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTUMANbHYIO (opMy mpeacTaBieHUs WHPOpPMAIMU (CXEMBI,
rpaduKy, JHarpaMMbl, TAOIHIIbI, PUCYHKU U IPYTHUE);

WCTIOJIb30BaTh HAYYHBIH SI3bIK B KAY€CTBE CPEJCTBA MPH paboTe ¢ XMMUYECKOW HHPOpMAIHEH:
NIPUMEHSATh MEXIpeaMeTHbIe ((pU3NUecKne M MaTeMaTHYeCKHe) 3HAaKU W CHMBOJIBL, (hopMyIbl,
ab0peBHaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTH.

KoMMyHHKaTHBHBIC YHHBeEPCaJIbHbIe YUeOHbIe AeliCTBUSA:

3aJ]aBaTh BOINPOCHI 110 CYIIECTBY 00CYKAaeMOW TEMbI B XOJIe TaJiora W/WIIN AUCKYCCUH,
BBICKa3bIBaTh HJIeH, (HOPMYIIMPOBATH CBOM MPEIOKEHNSI OTHOCUTENIFHO BBITOJHEHUS TPEIIOKEHHOM
3a/1auu;

BBICTYNaTh C NPE3CHTAIMel pe3yJlbTaTOB I103HABATEILHONW JEATENbHOCTH, MOIYYEHHBIX
CaMOCTOATCIbHO HWJIIM COBMCCTHO CO CBCPCTHHUKAMH IIPH BBIITOJITHCHUHU XUMHUYCCKOI'O0 SKCIICPUMCHTA,
MPAKTHYECKOW pabOThI TIO HWCCIIEOBAHUIO CBOWMCTB W3yYaeMBIX BEIIECTB, peajn3aliil y4eOHOTO
npoekTa, W (HOpMYIUpOBaTh BBIBOABI IO pe3yJibTaraM MPOBEASHHBIX HCCICIOBAHUN MyTEM
COIVIaCOBAHUS TIO3UIIMIA B X0JIe OOCYkK/IECHHUS U OOMEHAa MHEHUSIMHU.



PeryisiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiCTBUSA:

CaMOCTOATENIbHO IUIAHUPOBAaTb M OCYIIECTBIATH CBOIO I103HABATENIbHYIO JESTENBbHOCTD,
ompezensas €€ LEIUM M 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
IpeaaraéMblii  aITOPUTM JI€HCTBUH IpU BBINOJHEHUU YYEOHBIX M HCCIIEAOBATENIBCKUX 3ajad,
BbIOMpaTh Haubosnee >(PQPEeKTUBHBIN CrOCOO MX pElIeHHs ¢ YYETOM IONy4eHHUs HOBBIX 3HAHUH O
BEILECTBAaX U XMMUUECKUX PEaKIUAX;

OCYILECTBIISATH CAMOKOHTPOJIb JACATEIBHOCTA Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

IHNPEAMETHBIE PE3VYJIBTATbBI

[IpeameTrHble pe3ynbTaThl OCBOCHUS NPOTPaMMBI 10 XMMHUU Ha YIIyOJIEHHOM YpOBHE Ha
YPOBHE CpPETHET0 00IIero 00pa30BaHUs BKIIOYAIOT CIIEIUPUICSCKUE TSl yIeOHOTO TTpeaMeTa
«Xumusa» HAay4YHbIC 3HaHHA, YMCHUSA U CHOCOOBI I[ef/'ICTBI/Iﬁ 0 OCBOCHHUIO, HUHTCPIPETALIUN U
npeoOpa3oBaHUI0 3HAHWW, BUABI ACATENIBHOCTH IO MOJTYYECHUIO HOBOTO 3HAHUS M TPUMEHEHUIO
3HAHHH B Pa3IMYHBIX YYCOHBIX CUTYAISIX, & TAKXKE B PEalIbHBIX JKU3HEHHBIX CHTYalUsIX, CBI3aHHBIX
¢ xumuei. B mporpamMme 1o XuMuu 1nmpeAMETHBIC PE3YJIbTAThI IPEACTABJICHBI 110 TOAaM U3Yy4YCHUS.

10 KJIACC

[IpenmeTHble  pe3ynbraTsl  OCBOEHMS  Kypca «OpraHmdeckass XuUMHUS)» — OTPaXKaroT:

c(OpMHUPOBAHHOCTH NPEICTABICHUIN: O MECTE U 3HAYEHUH OPTaHNYEeCKOM XUMUH B
CHCTEME EeCTECTBEHHBIX HayK M €€ poilu B 00eCHeueHHHM yCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA B
pemieHMH TPoOJIIEM SKOJOTMYECKOH, IHEPreTHYeCKOH M THIEeBOM Oe30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3JaHMM HOBBIX MAaTepUaloB, HOBBIX HCTOUYHHKOB SHEPrHUM, B OOECIEUEHUU
PalMOHATIBHOTO IPUPOIONONIB30BaHNsA, B (DOPMHUPOBAHMM MHMPOBO33PEHUS U OOINEH KYJIBTYpHI
YeJIOBeKa, a TaKKe HKOJIOIMYECKH OOOCHOBAHHOIO OTHOLIEHHSI K CBOEMY 370POBBIO U IMPUPOJHON
cpene;

BJIaJICHUE CHUCTEMOW XMMHMUYECKHUX 3HAHUI, KOTOpask BKIIOYAET: OCHOBOIMOJIATAOIINE TOHITHS —
XMMHUYECKHH 3JIEMEHT, aToM, AIpO U JIEKTPOHHAs 000JI0YKa aToMa, s-, p-, d- aTOMHBIE OpOHUTaH,
OCHOBHOE U BO30YyXJIEHHOE COCTOSIHUS aToMa, THOpUIM3aIsl aTOMHBIX OpOUTael, HOH, MOJIEKYIa,
BaJICHTHOCTD, 3JIEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIEHHS, XUMUYECKasl CBA3b, MOJIb, MOJIIpHAs
Macca, MOJSPHBIA 00BEM, yIIEPOJHbIN CKeleT, (yHKUUOHAJIbHAs IPyIIa, paaukal, CTPyKTypHBbIE
¢bopmynsl (pa3BEPHYTHIE, COKpALIEHHBIE, CKEJIETHBIE), H30MEPHUsl CTPYKTYPHAsi U MPOCTPAHCTBEHHAS
(reomeTpuueckas, ONTHYECKAasi), H30MEPbl, TOMOJIOTMYECKUN psA, TOMOJIOTH, YIIIEBOJOPOIBI,
KHCIIOPOJ- U a30TCOAEpIKALLIUE OPTaHUYECKUE COCAUHEHNUSI, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCTMHEHUs; TEOpUH, 3aKOHBI (mepuonuueckuil 3akoH J[. M. Menneneesa,
TEOpHUsl CTPOEHUs opraHmdeckux semecTtB A. M. byTnepoBa, 3akOH COXpaHEHHUs MacChl BEILIECTB,
3aKOH COXpPAHEHHUs U IPEBPALICHUS SHEPruM IpU XUMHUECKUX PEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJMYECKHIN S3BbIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHMs, JIEKalllMe B OCHOBE ITOHMMAHHUSA
IIPUYUHHOCTH U CUCTEMHOCTU XMMHUYECKUX SIBJICHUH; MPEICTABICHUSA O MEXaHU3MaX XMUMHUYECKUX
peakuuil, TEPMOJAUHAMUYECKMX M KHMHETUYECKHUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHUs, O B3aMMHOM
BIMSHUU aTOMOB W TPYyNIl aTOMOB B MOJEKylaX (MHIYKTUBHBIH M Me30MepHBIH 3(deKTsr,
opuenTtantsl | u I pona); gpakronoruueckue cBeACHUs O CBOMCTBAX,



cocTaBe, MOJlyuYeHHH U Oe301IaCHOM HCIIOIb30BAHUM BAKHEHIINX OPraHMYECKUX BEIIECTB B OBITY U
HpaKTquCKOﬁ JACATCIBHOCTH YCJIOBCKA, O6HII/IX HAyYHBIX HNPUHIOUIIAX XHUMHUYCCKOIr0 MpPOM3BOJACTBA
(Ha mpuMepe MPOU3BOJCTBA METAHOJIA, TepepadOTKU HEPTH);

c(hOpMUPOBAaHHOCTb YMEHUI1: BBISBIISTh XapaKTepHbIE MPU3HAKHU MOHATHI, YCTaHABIUBATh UX
B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS IPH ONHCAHUU COCTaBa, CTPOCHHS H
CBOWCTB OpPTaHHYECKHUX COCIUHCHHUIM;

c(hOpMUPOBAHHOCTh YMEHHIA:

HCIIOJIB30BAaTh XUMHUYECKYI0 CUMBOJIMKY IS COCTABICHUS MOJEKYIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (DOPMYJT OPraHUIECKUX BEIICCTB;

COCTaBIATh  YpaBHEHHS XHMUYECKHX pEaKIUid W  pacKpblBaTb HMX  CYIIHOCTE!
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM COCTaBJICHHUS AIIEKTPOHHOTO OanaHca
9TUX peaKlMii, peakuii HOHHOTO OOMEeHa MyTEM COCTaBJICHHS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHU;

H3TO0TaBJIMBaTh MOJACIIM MOJICKYJI OPTaHUYCCKUX BCHICCTB JJId WIUIIOCTPAIIUN UX XUMUYCCKOIO
Y MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAaHHOCTh YMEHHIA: YCTaHABIMBaTh MPUHAUICKHOCTh W3YUYCHHBIX OPraHUYECKHX
BEIIECTB 0 UX COCTaBY W CTPOCHUIO K ONMPEICIEHHOMY KJIACCY/TPYIIE COCTUHCHUH, MaBaTh MM
Ha3BaHuA 10 cucremarudeckorr HoMmeHknarype (IUPAC) u nmpuBoauTh TpUBHAIBHBIC HA3BAHHS JJIS
OTACJIIBHBIX HpeHCTaBHTCHCﬁ OpraHUYCCKUX BCHICCTB (3TI/IJICH, AllCTUJICH, TOJIYOJI, IJIMUOCPHUH,
STHJICHIVINKONB, (eHOIN, (opManbaerus, aneTalblerHl, aleToH, MypaBbHHAs KHCIOTA, YKCyCHas
KHCJIOTa, CTEAPHHOBAsL, OJICMHOBAs, MMaJIbMUTUHOBAS KUCIIOTHI, TIIUIIMH, allaHWH, MaJIbT03a, PPyKTO3a,
AQHWIVH, TUBUHWI, U30IPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OPMHUPOBAaHHOCTh yMEHHUSI ONpPENEeNATh BHJ XUMHYECKOH CBSI3M B OPraHUYECKHUX
COCOUHCHUAX (KOBaJ'ICHTHaH 1 MOHHAA CBA3b, G- U TT-CBA3b, BOJOPOAHAA CBH3I));

c(OPMHUPOBAaHHOCTh YMEHHS MPHMEHSTH TIOJIOKCHUST TEOPHH CTPOCHUSI OPTaHUYECKUX
BemectB A. M. BytminepoBa ansi oOBSICHEHUS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOCHHUS;

c(hOpMUPOBAaHHOCTh YMEHUH XapaKTEepPH30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE U XUMUYECKIE
CBOWCTBA THMHWYHBIX TPEACTABUTENCH pa3TUYHBIX KIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB,
[UKJIOAJIKAHOB, AaJIKCHOB, aJIKaJMEHOB, AQJIIKMHOB, apOMaTHYECKUX YIIEBOAOPOJOB, CIIHPTOB,
QIBJICTH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, TMpPOCTBIX U  CIOXKHBIX 3(QUPOB, KHUPOB,
HUTPOCOEIWHEHU M aMHHOB, aMUHOKHCIIOT, OEIIKOB, YIJIEBOJOB (MOHO-, IM- U TOJHCAaXapHIOB),
HWITIOCTPUPOBATH TEHETUYCCKYIO CBA3b MCKAY HUMHU YPABHCHUSAMU COOTBECTCTBYIOIIUX XUMUYCCKUX
peaxIyii ¢ UCIOIB30BAHUEM CTPYKTYPHBIX (hopMyIt;

c(OPMHPOBAaHHOCTh ~yYMEHHsI TOATBEPXKAAaTh HA KOHKPETHBIX IpUMepax  Xapakrep
3aBUCHUMOCTH PEAaKIMOHHON CIOCOOHOCTH OPTaHMYECKUX COEIMHEHUH OT KpaTHOCTH W THIA
KOBaJIEHTHOM CBSI3U (G— u 7I—CB$I3I/I), B3aMMHOTO BJIMSIHHS aTOMOB U I'PYIIT aTOMOB B MOJICKYJIAX;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh MCTOYHUKH YIICBOAOPOJHOTO ChHIphs (HE(DTH,
NPUPOAHBIA Ta3, yrojib), CHOCOOBI ero mepepaboTKM M TMPAKTUYECKOe MPUMEHEHHE MPOTYKTOB
nepepaboTKy;

c(hOpMUPOBAHHOCTD BIIAJICHUS CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX METO/IAX TO3HAHUS
— HAOIONEHUH, U3MEPEHUH, MOJICIIMPOBAHUH, IKCIIEpUMEHTE ( PEaIbHOM U MBICIIEHHOM) U YMEHUS
MPUMEHSTH 3TH 3HAHMUS,

c(OPMHUPOBAHHOCTh YMEHHS NMPHUMEHSATh OCHOBHBIE ONEPAIMHM MBICIUTEIBHON AEATEIbHOCTH
- aHaum3 u CHHTE3, CpaBHEHUE, 000011IeHME, CHUCTEMAaTH3alIMIO, BBISIBIICHUE
MIPUYHHHO-CIICACTBEHHBIX CBSI3€H — JUII N3yUYeHHsI CBOWCTB BEUIECTB U XUMHUYECKUX PEAKIINH;



c(OPMHUPOBAaHHOCTh YMEHHIl: BBISBISATH B3aHMMOCBS3b XUMHUYECKUX 3HAHUH C MOHATHUSAMH U
MPEACTaBICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui 00Jiee OCO3HAHHOTO MOHUMAHUS
CYIIHOCTH MaTE€pPHaJbHOTO €IMHCTBA MHpA, HCIOJIB30BaTh CHCTEMHBIE 3HAHHS 10 OPraHUYECKON
XUMUH JUTsE OOBSICHEHHSI U TIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO- HAYYHYIO IIPHUPOLY;

c(OpPMHPOBAHHOCTh YMEHUI1: IPOBOAUTH PACUETHI M0 XUMUYECCKUM (HOpPMYJIaM U YPaBHEHHSIM
XMMHUYECKUX PEaKIHid ¢ MCIOIb30BaHuEeM (DU3NUECKUX BENMYMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPHU3YIOIINX BEHIECTBA C KOJMUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIICHHIO
XMMHUYECKOH (OpPMYNIBI BelIeCTBA IO M3BECTHBIM MAcCOBBIM JIOMSIM XHMHUYECKHX 3JIEMEHTOB,
MIPOyKTaM CTOPaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAaHHOCTh YMEHHI: MPOTHO3MPOBATh, AHAIMU3UPOBATH W OLEHHUBATH C IO3UIHN
IKOJIOTHYECKOH 0€30MacHOCTH IOCHENCTBUS OBITOBOM ¥ TPOW3BOACTBEHHOW JIESTENbHOCTH
YeJI0BeKa, CBSI3aHHOM C mepepaboTKON BEHIECTB, UCIOIB30BaTh MMOMYyYCHHbIC 3HAHUS ISl IPUHATHS
TPaMOTHBIX PELICHUH MPOOJIeM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;,

C(OPMUPOBAHHOCTh YMEHHH: CaMOCTOSTENBHO IUIAHUPOBAaTh M MPOBOJUTH XHMHYECKHUH
SKCTIEPUMEHT (TIOy4YeHHE U W3yYeHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKINH
YIJIEBOJOPOJOB PA3IMYHBIX KJIACCOB U KHCIOPOACOACPIKAIINX OPraHMYECKHX BEIIECTB, PEIICHHE
IKCIIEPUMEHTANIBHBIX 3a/a4d M0 PACIO3HABAHHIO OPTaHHMYECKHX BEIIECTB) C COONIONEHHUEM IPABUI
0e3omacHOro oOpalieHusl C BEeUIeCTBaMU M JIJAOOpaTOpHBIM 000pynoBaHUEM, (POPMYIHPOBATH LIENb
UCCIIEZIOBAHUS, TPEJCTABIATh B pa3iudHON (opme pe3ynbraThl SKCIIEPUMEHTa, aHAIU3UPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHUPOBAHHOCTH YMEHHUIA:

coOmoaTh MpaBWia HKOJIOTHYECKH IIe71eCOO0pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM
JEATEIPHOCTH B LENAX COXPAaHEHUs CBOETO 3J0POBbs, OKpyXaollel MNPUPOIHOM cpedpl U
TOCTIKEHHS €€ YCTOMYHUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTH TOKCHYECKOTO JEHCTBHS HA JKUBBIC OPTraHM3MBI OIpEICIEHHBIX
OpraHMYEeCKUX BEIIEeCTB, MOHMMas cMbIch mokasaress [11K;

aHAJIM3MPOBATH 11€TIECO00PA3HOCTh MPUMEHEHHS OPraHUYECKHUX BEIIECTB B IPOMBIILIEHHOCTH
U B OBITY C TOYKH 3PEHUS] COOTHOIIECHHS PHCK-TI0JIb3a;

c(OPMHUPOBAaHHOCTh YMEHHIA: OCYHIECTBIATH IICJICHANPABICHHBIH IOMCK XHMHYECKOU
WHPOpPMAIMK B pa3IMYHBIX HCTOYHHMKAX (HayyHas W y4eOHO-Hay4Has JuTeparypa, CpeicTBa
MaccoBoil wuHGpoOpManuu, VHTepHeT W Jpyrue), KPUTHUECKH aHAJIM3HPOBATH XHMHYECKYIO
nH(popMaIio, nepepadbaTeiBaTh €€ W WCIONB30BaTh B COOTBETCTBHM C ITOCTABJICHHOW y4eOHOU
3a7a4eH.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHS Kypca «O0mas 1 HeopraHndeckast XUMUsD) OTPaXKaIOT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUN: O MaTepHAIbHOM EIUHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBIICHUH MPUPOJIBI, O MECTE M 3HAYECHHH XMMHUU B CHCTEME €CTECTBEHHBIX HayK H €€
ponu B 00ECNIEYCHUN YCTOMYMBOTO Pa3BUTHS, B PEIICHHH MPOOIEM SKOJIOTHYECKOM, SHEPTEeTHUECKON
U THIIEBOM Oe30MacHOCTH, B PAa3BUTHM MEIULMHBI, CO3JAHMHM HOBBIX MAaTEpHajoOB, HOBBIX
WCTOYHHKOB HSHEPTUU, B OOECHEYCHWH DPALMOHAIBHOIO IMPHPOAONOIG30BAaHMS, B (HOPMHPOBAHUH
MHPOBO33PEHHS M O0LIeH KyJIbTyphl 4EJIOBEKa, a TAK)KE IKOJIOTMYECKH 000CHOBAaHHOTO OTHOIIECHUS K
CBOEMY 3/I0POBBIO U IPUPOAHOI Cperie;

BJIaJICHUE CUCTEMOI XMMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOIIHE TOHATHS —
XMMHUUYECKHUH 3JIEMEHT, aTOM, SIIPO aTOMa, H30TOIBI, AIEKTPOHHAST 000JI0UYKa aToMa, S-



, p-, d-aToMHBIE OpOWTAIIM, OCHOBHOE W BO30YXKIEHHOE COCTOSHUS aroMa, THOPUAM3AI aTOMHBIX
opOuTanel, WOH, MOJIEKYJa, BaJCHTHOCTb, OJJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCJICHUS,
XMUMUYECKass CBsi3b (KOBAJCHTHAs, HOHHAS, METAUTMYECKAs, BOIOPOIHAs), KPUCTAIUTHYCCKAS
peméTka, XUMHYECKasi Peakiys, pPacTBOpP, DJICKTPOJMTHI, HEINIEKTPOIUTHI, OSIEKTPOIUTHUECKAS
JIMCCOLMAITUS, CTETNEHb AUCCOIMAIlUM, BOMOPOJHBIA MOKAa3aTesib, OKUCIUTENb, BOCCTAHOBUTENb,
TETIOBOM A(PPEKT XUMHUUECKON peaKIK, CKOPOCTh XMMUYECKOM PEaKInu, XUMHYECKOE paBHOBECHE;
TEOPHUH W 3aKOHBI (TEOpHUS AIIEKTPOIUTHYECKOH AHMCCOLMAIM, mNepuoauueckuii 3akon J[.U.
MeHpeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUsSI U MPEBpAIlCHHs SJHEPTUH TIPU
XMMUYECKHX pPEaKIMAX, 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMUS, JISKAIIUE B OCHOBE
MNOHMMAaHWAg NPUIXMHHOCTU U CUCTCMHOCTU XUMHYCCKHUX HBJICHI/Iﬁ; COBPEMCHHBIC NPECACTABICHUSA O
CTPOCHHHU BEIIECTBA HAa AarOMHOM, HOHHO-MOJICKYJSIPHOM M HaIMOJEKYISPHOM YPOBHSIX;
NPEACTaBICHUSI O MEXaHW3MaX XUMHUYECKUX PEaKIHUH, TEPMOJMHAMUYECKHX W KUHETUYECKHX
3aKOHOMECPHOCTAX HUX MPOTCKAHWA, O XUMHWYCCKOM PABHOBCCHUHU, paCTBOPAX U AUCIICPCHBIX CUCTEMAX,
(axTonornueckue CBENEHHs O CBOMCTBaX, COCTaBe, MOJIYYEHHUH M OE30IaCHOM HCIOIb30BAHUH
BAXHEHIIMX HEOPTraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa, OOIIMX
HAYYHBIX ONPUHIUIIAX XUMHUYCCKOTO IMTPOU3BOACTBA,

c(OPMHUPOBAHHOCTh YMEHHIA: BBISBIATH XapaKTepHbIE MPU3HAKU TMOHATHH, yCTaHABINBATh HX
B3aMMOCBSI3b, CTIOJIB30BaTh COOTBETCTBYIONINE MTOHATHUS MIPH OMMMCAHUH HEOPTaHMYECKUX BEIIECTB U
HX IIPEBPAILCHUN;

C(bOpMI/IpOBaHHOCTI) YMEHUA HUCHOJIB30BAThH XHMHUYCECKYHO CHMBOJIMKY [Jid COCTABJICHUA
(dopMyn BelIecTB ¥ ypaBHEHUH XUMHUYECKUX peakluil, cucreMarndeckyto HomeHkinarypy (IUPAC) u
TPUBHAIbHBIC HA3BaHHUS OTAEIHHBIX BEIECTB;

C(bOpMI/IpOBaHHOCTI) YMEHUA ONPCACIIATh BAaJICHTHOCTH W CTCHICHL OKHCJIICHUA XUMHUYCCKUX
9JICMCHTOB B COCAMHCHUAX, BHI XUMHUYECKOH CBSI3U (KOBaJIeHTHaSI, HOHHas1, MCETaJINIMYCCKasd,
BOJIOPOJIHAS ), THIT KPHCTANTNIECKON PEHIETKA KOHKPETHOTO BELIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUS OOBSCHSATH 3aBUCUMOCTh CBOWMCTB BELIECTB OT BHUA XMMUYECKOM
CBSI3M M THINA KPUCTALIMYECKON pEImETKH, OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIH MEXaHHU3MBI
00pa3oBaHus KOBAJICHTHON CBS3H;

c(OPMHPOBAHHOCTh YMEHUI1: KJIacCU(UIIMPOBATh: HEOPraHUYECKHE BEIIECTBA MO MX COCTABY,
XUMHUYECKHE pEeaKlUd IO Pa3IuYHbBIM TpHU3HAKaM (YUCIYy U COCTaBy pEarupyromux BeEIIECTB,
TEIUIOBOMY 3G (dEeKTy peakIuy, W3MEHEHHWIO CTeNeHEeW OKHCIICHHS D3JEeMEHTOB, OOpaTMMOCTH,
YYaCTHIO KaTaju3aropa M JApPYTHe); CaMOCTOSTENbHO BHIOMPAaTh OCHOBAaHHS W KPUTEPUH JUIS
KJIaCCI/I(l)I/IKaHI/II/I H3y4aCMbIX BEIICCTB U XUMHNYCCKUX peaKuHﬁ;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI Tepuoandeckoro 3akona J[. M. MenneneeBa
U IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIONLYI0, OOBSCHUTENBHYIO U IPOTHOCTUYECKYIO (QYHKITHH;

c(OPMHUPOBAHHOCTh YMCHHH: XapaKTEPHU30BaTh OJIIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB

XMMUYECKHX O3JEMEHTOB mepBoro—ueTBéproro mnepuonoB Ilepumommueckoit cucremsr JI.U.
MeHpeneeBa, UCTIONB3Ys TOHATHS «IHEPTETUYECKHE YPOBHIY, «IHEPTETHUECKUE TTOTYPOBHI,
«s-, p-, d-aToMHBIE OpOUTANINY», KOCHOBHOE M BO30YXIEHHOE YHEPreTUYECKUE COCTOSHHS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XUMHYECKHX JJIEMEHTOB M UX COEAWHEHHH MO
nepuogaMm u rpynmam [lepuommueckoii cuctemsr J[. U. MenneneeBa, BaJeHTHbIE BO3MOXKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX HJIEKTPOHHBIX 000JI0UEK;



c(OPMHUPOBAaHHOCTh YMEHHIl: XapaKTepH30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOICTBA
BEILECTB PA3JMYHBIX KJIACCOB, NOATBEPXKAATh CYLIECTBOBAHME TIE€HETUYECKOM CBA3M MEXKIY
HEOPraHWYeCKUMH BEIIECTBAMU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOMIMX XUMUUYECKUX PEAKIINH;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTb: OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MOCPEICTBOM COCTaBJICHHs 3JEKTPOHHOTO OajlaHCa 3TUX peakIUif; peakiuil HOHHOIOo
oOMeHa IMyTEéM COCTABJICHHS MX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHUI; peaknii THAPOIIH3a;
peakuuii KOMIUIeKCoo0pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIIEKCOB LIMHKA M aJIIOMUHUS);

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHNU XUMHUECKHUX PEaKIIHid C
Y4ETOM UX DHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUS] CKOPOCTH XUMHUUYECKON peaKluu B
3aBHCHUMOCTH OT Pa3IMYHBIX (AKTOPOB, a TAKKE XapaKTEp CMEIIECHHSI XHMUYECKOTO PAaBHOBECHS TIO/T
BIMSHHEM BHEITHUX Bo3aericTBuil (mpunimmn Jle [llarense);

c(hOpMUPOBAaHHOCTh YMEHHUSI XapaKTEePH30BaTh XUMHUYECKHE pEaKIHH, JIeKAllhe B OCHOBE
MIPOMBILUIEHHOTO MOJIY4Y€HUsI CEPHOM KHCIOThI, aMMHaKa, 00IME HAyYHbIE MPUHIUIBI XUMUYECKUX
MIPOM3BOCTB; L1EIeCO00Pa3HOCTh MPUMEHEHHSI HEOPTaHNUECKUX BEIIECTB B IMPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3pEHUS] COOTHOILICHUS] PUCK-TIONB3a;

c(OPMHUPOBAHHOCTH BJIAJCHUS CHCTEMOW 3HAHWH O METOAAaX HAY4YHOTO MO3HAHUS SIBICHHN
NpUPOJBl — HAOIOACHNE, U3MEPEHUE, MOACITUPOBAHUE, SKCIIEPUMEHT (peajbHbId U MBICICHHBIH),
HCIIONIb3YEMBbIX B €CTECTBEHHBIX HAyKax, YMEHHs MPUMEHSATH 3TH 3HAHUS MPHU SKCIEPUMEHTAIBHOM
HCCIIEJJOBAHUN BEIIECTB U A OOBSICHEHHS XUMHUYECKHX SIBJICHHMH, UMEIOIIMX MECTO B MPHUPOIE,
MPAKTUYECKOM IeATEIbHOCTU YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMHUPOBAaHHOCTh YMEHUS BBISBISATH B3aMMOCBS3b XMMHYECKHX 3HAHWN C MOHATHSAMH U
MPEJICTABICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Uit Oojiee 0CO3HAHHOTO MOHUMAaHUS
MaTepUAIBHOIO €ANHCTBA MHUPA;

c(OPMHUPOBAaHHOCTh YMEHUS IMPOBOAMTH PACUETHI: C HCIIOIb30BAHHUEM MOHSATHH «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHIIEHTpAIMs»; MacChl BelllecTBa WM 00bEMa rasza mo
W3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WIM OO0bEMY OFHOTO M3 YYAaCTBYIOUIMX B PEaKIUH
BEIIECTB; TEIJIOBOTO 3(PQeKTa peakiuu; 3HAYeHUs BOJOPOIHOTO TOKa3aTessl pacTBOPOB KUCIOT H
1Iesioueil ¢ M3BECTHOM CTENEHbIO AMCCOIMALNU; MacChl (00bEMa, KOJMUECTBA BEIIECTBA) MPOAYKTa
peaKunu, €CII OJHO U3 UCXONHBIX BEIIECTB JAaHO B BHJIE pAcTBOpA C OMPEAECIEHHON MAaCCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA WM JTAHO B U30BITKE (MMEET MPUMECH ); A0JIM BBIXOJIA MTPOILYKTA PEAKIINH;
00BbEMHBIX OTHOILIEHUH Tra30B;

c(OPMHUPOBAHHOCTh YMEHHUIl: CaMOCTOATENBHO IUIAHUPOBATH W MPOBOAUTH XHUMHYECKHM
SKCHEPUMEHT (IPOBEACHUE peaKkUuidi MOHHOTO OOMEHa, MOATBEP)KIEHHE KAYeCTBEHHOI'O COCTaBa
HEOPraHMYECKHUX BEILIECTB, ONPEIECIICHUE CPEAbl PACTBOPOB BELIECTB C IMOMOIIBIO MHIUKATOPOB,
W3yYeHHE BIUSHHUA Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHUMHYECKOH peakiiu, pelieHue
SKCHEPUMEHTANbHBIX 3a7a4 1o TemaMm «Metamsl» U «Hemeramisl») ¢ coOntogeHUEeM MpaBuil
6e3omacHOro OOpalleHusl C BEUIECTBaMHU M JIAOOPATOPHBIM 000pynoBaHKHEM, (GOPMYIHPOBATH LIETb
WCCIIEIOBAHMUS, MPEACTABIATh B Pa3lNUYHON (QopMe pe3ynbTaThl SKCIEPHUMEHTa, aHAIW3UPOBATh U
OLICHUBATh X JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIONATh TMpaBWJIa ITOJIB30BAaHUS XUMHUYECKOH MOCYIOW M
1a00paTopHBIM 000pPYIOBaHUEM, OOpALIEHHs C BELIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSIMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB, KOJIOTUYECKU 11E€JIeCO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOH AEATENHHOCTH B LEISIX COXPAHEHHUS CBOETO 30POBbsS, OKPY’KAIOIIEH MPUPOIHOM
Cpenbl U TOCTUKEHUS €€ YCTOMUYHUBOIO pa3BUTHsI, 0CO3HABATh



OTMAaCHOCTh TOKCHYECKOTO JCHCTBUS Ha JKMBBIE OPTaHU3MBI OMNPEACIIEHHBIX HEOPraHUYeCKUX
BEIIECTB, MOHUMas cMbIcT nokazarens [1J1K;

c(hOpMUPOBAHHOCTb YMEHHUH: OCYIIECTBISATH LEJICHANPABICHHBIA TIOUCK XHUMHYECKOM
vHpopMaMu B Ppa3IMYHBIX HCTOYHWKAX (Hay4dHas W YyueOHO-HayuyHas JUTeparypa, CpelcTBa
MaccoBoi wmH(popmanuu, MHTEpHET W JApyrue), KPUTHYECCKH AaHAIW3UPOBATh XHMHUYECKYIO
uHpopMaImio, nepepadbarsiBaTh €€ M MCIOJNB30BaTh B COOTBETCTBUM C IMOCTABJICHHOW ydeOHOU
3a7a4eH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsmmyecTBo 4acoB DJIeKTPOHHBbIE CnMCOK UTOTOBBIX Cnoco0
Ne HanmeHoBaHue (udh )
uudpoBbie IJIAHUPYEMBIX OIlEeHKH
n/ pa3ienoB U TeM KoHTpoabsH IIpakTHyeck P 24
Bcero o0pa3oBare/ibHbIE pe3yJabTaToB( ¢ HUTOTOBBIX
n NPOrpamMMbl ble padoThI ue padoThl
pecypcsl yKa3aHueM 3TarnoB JIAHUPYEMBIX
ux GopMHpPOBaHUS pe3yJbTaToB
Pasznes 1. TeopeTnueckne 0CHOBbI OPraHN4Y€CKOM XUMHUN
bubmoteka [JOK -CpaBHuBarh YcTHBII onpoc,
https://myschool.edu.r | npeamersbr (hpoHTaNbHAS
u/ OpraHUYECCKOUN U Oecena,
HEOpPraHUYeCKOU MOJICIUPOBAHU
XUMHH; e.
-yCTaHaBJINBaTh
B3alMOCBS3H

1.1

[Ipenmer
OpraHu4ecKou
xumun. Teopus
CTPOEHUS
OpraHUYeCKHUX
coenuHeHuit A. M.
bytneposa

OpPTraHUYECKON XUMUHU
B CHCTEME
€CTECTBEHHBIX HAyK U
€e poJb B )KU3HU
00111eCTBa;
-00BACHSATH
M3y4YeHHbIE
TIOJIOKEHUSI TEOPUH
XUMHUYECKOTO
cTtpoenus A. M.
Bytneposa;
-OTpaXKaTb HA MTUCHME
3aBUCUMOCTb CBOWCTB
OpraHUYeCKUX
COCIMHECHUH OT UX
CTPOEHUS Ha IPUMEPE
HU30MEPOB;
-HaOII01aTh 1
OTIUCHIBATh



https://myschool.edu.ru/
https://myschool.edu.ru/

JIEMOHCTPAITMOHHBIN
XUMHYECKHI
3KCIIEPUMEHT C
[IOMOILBIO POTHOTO
SI3bIKA U SI3bIKA

XHUMHH.

Wroro no pazneny

Paznen 2. YriaeBogopoabl
-Brnanets YeTHBII ompoc,
M3y4aeMbIMH (dbpoHTaTBHAS
XAMUYECKUMHU Oecena,
IIOHATHUSIMHU, MOJICITUPOBAHH
-BBISBIIATH e,
XapaKTepHbIE TECTUPOBaHUE,
MPU3HAKYU TIOHSITHH, MIPE3CHTAIHS

2.1

IIpenenbHbIE
YIIIEBOAOPOIBI —
aJIKaHBl,
LUKJIOAJIKAHBI

Bub6moreka [IOK

https://myschool.edu.r

w

YCTaHaBJIMBATb UX
B3aMOCBSI3b,
HCTIOJIh30BAaTh
COOTBETCTBYIOIIINE
MOHSTHSA ITPH
OINHCAaHUU COCTAaBa,
CTPOEHUS U
IIpeBpaLICHUN
OPraHUYECKUX
COCIIMHCHHIA,
-HCTI0JIb30BaTh
XAMHUYECKYIO
CUMBOJIUKY JUIS
COCTAaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEpHYTOI,
COKpaIl€HHOM,
CKEJICTHOM) (hopMyIT



https://myschool.edu.ru/
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YIJIEBOJAOPOJIOB.

2.2

HenpenenbHbie
YIIEBOIOPOJIBL:
aJIKCHBI, aJIKaIUCHBI,
aJIKUHBI

14

bub6mmoreka LIOK
https://myschool.edu.r
u/

23

Apomarnueckue
YIJIEBOJOPOIBI
(apensr)

Bbub6moreka LIOK

https://myschool.edu.r
w

-YcraHaBnuBarh
MPUHAJICKHOCTh
BEIIECTB K
OTIPEICIICHHOMY
KJ1accy
YIJIEBOJIOPOJIOB I10
COCTaBy U CTPOCHHIO,
Ha3bIBaTh UX 110
CHCTEMATHYECKOU
HOMEHKJIAType;
-[IPUBOINUTH
TpPIBI/IaJIBHBIe
Ha3BaAHUA OTACIIBHBIX
MpEACTaBUTENEN
YIJIEBOJIOPOJIOB;
-OHpCI[CJIHTB BHUAbI
XUMHYECKOM CBSI3H B
MOJIEKY/ax
YIJIEBOOPOJIOB
(KoBajsieHTHAas
HEMOJIIPHAs U
MoJIsSIpHAs, G- U -
CBSI3b);
-TIOJITBEPIK/1aTh Ha
KOHKPETHBIX
MpUMEpaxX XapakTep
3aBUCHUMOCTH
PEaKIMOHHOM
CIIOCOOHOCTH
YIJIEBOJIOPO/IOB OT
KpPaTHOCTH M THIIA

YeTHBII onpoc,
(dbpoHTaTBHAS
Oecena,
MOJICTTUPOBAHU
c,
MpaKkTU4ecKas
pabota

YcTHbIN ompoc,
(dbpoHTaNbHAS
Oecena,
MOJICITMPOBAHU
e



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

24

[Ipuponnsie
UCTOYHHKH
YIJIEBOAOPOIOB U X
nepepaboTKa

bub6moreka IIOK

https://myschool.edu.r
u/

KOBaJICHTHOM CBSI3HU
(o- u m- cBsI3M),

YcTHbIl onpoc,
(dbpoHTaNbHAS
Oecena,
MOJIETTUPOBAHU

B3aMMHOTO BIHSHHUS
aTOMOB U TPYIII
aTOMOB B MOJIEKYJIax;
a TaKXKe OT
0CO0eHHOCTEMH
peanuzanuu
Ppa3IUYHBIX
MEXaHH3MOB
MPOTEKAHUS PEAKIINI;
- XapaKTepr30B
aTh COCTaB, CTPOCHUE,
MIpUMEHEHHUE,
¢buznyeckue u
XUMHYECKHE
CBOMCTBA,
Ba)KHEHIIIHE CITOCOOI
MOy YCHUS
YIJIEBOAOPO/IOB ,
MIPUHAJICKAITUM K
pa3IMYHBIM KJIaccaMm;
- BBISIBIISITE
TCHETHUYECKYIO CBS3b
MEXITY
YII€BOIOPOIaMU
Pa3IUYHBIX KIACCOB U
MOTBEPKAATh €€
HaJIM4yue YpaBHEHUSIMHA
COOTBETCTBYIOITUX
XUMHUYECKHUX pPeakiuit

<,
TECTHUPOBAHUE ,
3ammra
MIPOEKTa



https://myschool.edu.ru/
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2.5

l"anorennpon3BoaHbI
€ YIVIEBOAOPOIOB

bub6mmoreka LIOK
https://myschool.edu.r
u/

C UCIOJIb30BaHUEM
CTPYKTYPHBIX (hopMyIT
BEILIECTB;

- XapaKTepU30BaTh

YeTHBII ompoc,
(dbpoHTaTBHAS
Oecena,
MOJICTTUPOBAHU
c,
TECTHUPOBaHUE,
KOHTPOJIbHAS
pabota



https://myschool.edu.ru/
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WCTOYHHKH
YIJIEBOAOPOIHOTO
coIpbs (He(TH,
MIPUPOAHBIN Ta3,
YTOJIb), CIIOCOOBI UX
nepepaboTKH U
MIPaKTHIECKOe
IpUMEHEHNE
MOJTYYaeMBIX MIPH
3TOM MPOIYKTOB;
-HCIOJIb30BaTh
oO11eHayyHble
METOJIbI TO3HAHUS
npu
CaMOCTOSITETIHHOM
IUIAHUPOBAHUH,
MPOBEIICHUN U
OIMCaHHUU
XHUMHYECKOTO
IKCTIEPUMEHTA
(;maboparopHsbie
OTIBITHI U
MPaKTUYECKHE
paboThl);
-CIIe/I0BaTh MPaBHUIIaM
Oe3omacHoii paboThI B
naboparopuu mpu
UCTIOJIb30BaHUU
XUMUYECKOU MOCYbl U
obopynoBaHus, a
TaKXKe MPaBUIaM
oOpareHus ¢
BEIIECTBAMH B
COOTBETCTBHHU C




HUHCTPYKUUAMU
BBITIOJTHEHUS
1abopaToOpHBIX
OTIBITOB U
MPAKTHYECKUX padoT
IO MOJIyYEHUIO U
H3y4YEHUIO
OpPraHUYECKUX
BEIIIECTB;
-TIpeJICTaBIAT
pe3yabTaThl
SKCIEPUMEHTA B
dbopme 3anucu
YpaBHEHUH
COOTBETCTBYIOIINUX
peakuuil u enarb
BBIBOJIBI HAa MIX
OCHOBE;

-IIPOBOMTH
BBIYHCIICHHS JTSI
OIpENIETICHHUS
MOJIEKYIISIPHOU
bopmysl
OpPraHUYECKOTO
BEIIECTBA 110
YPaBHEHHIO
XUMHYECKON peakInu
Y TI0 MaCCOBBIM JI0JISIM
aTOMOB JIEMEHTOB,
BXOJIAIIUX B €r0
COCTaB, 10 Macce
(06BbeMy) MPOTYKTOB
CropaHusl.
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Pasnen 3. Kuciopojacoaepskaime opranuyeckne coeTHHEHUs

bub6mmoreka LIOK
https://myschool.edu.r
w
3.1 Crnuptel. deHon 11
bub6moreka IIOK
KapOonwibHbie https://myschool.edu.r
COCIIMHEHHS: u/
aJbAETUIbl U
32 KETOHFI. 21
Kap6oHoBbie

KHUCIIOTBI. ClI0KHBIE
3¢upsl. Kupbl

-PackpriBath cmbICI
M3y4YaeMbIX TOHATHI
(BBLIETATH UX
XapaKTepHbIe
[IPU3HAKN) U
NPUMEHSTD ITH
MIOHSTHS TIPH
ONMCAaHUU COCTaBa U
CTPOCHUS BEIIECTB,
111 OOBSICHEHUS
OTHEIBHBIX (PAKTOB U
SIBIICHUI;
-MCTIO0JIb30BaTh
XUMHYECKYIO
CUMBOJIUKY IS
COCTaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpalIEHHON)
hopmyn
KHCJIOPOJICOAEPIKAIIN
X OPraHUYeCKHUX
BEIIIECTB;
-yCTaHaBJIMBATh
MIPUHAICKHOCTD
KHCJIOPOI0COIEPIKAILl
UX OPraHUYECKUX
BELIECTB K
OTIPENICTICHHOMY

YcTHbIl onpoc,
(dhpoHTABHAS
Oecena,
MOJICTTUPOBAHU
c,
TECTUPOBaHUE,
KOHTPOJIbHAS
pabora,
Mpe3eHTaIHS

YcTHBIM ompoc,
(bpoHTaNbHAS
Oecena,
MOJIETTUPOBAHU
e?
TECTHUPOBaHUE,
KOHTPOJIbHAs
pabora,
[pe3CHTaLNs
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3.3

VreBoabI

KJ1aCCy 110 COCTaBy U
CTPOCHHUIO, HA3bIBATb

YcTHbIl onpoc,
3aluTa
MIpOEKTa




buboanoreka IIOK
https://myschool
w

I

UX 110
CHUCTEMaTHYECKON
HOMEHKJIATYPE;
MIPUBOAMTD
TPUBUAJIbHbBIE
Ha3BaHUs OTAEIBHBIX
MpeaCTaBUTENEH
KHCIIOPOZCOAEP KA
X COCIUHCHUM;
-XapakTepU30BaTh
COCTaB, CTPOCHHUE,
IIPUMEHEHUE,
¢dusnyeckue u
XUMHYECKHE CBOMCTBA,
BaKHEHIIE CIOCOObI
MOy YeHUS
IIPENCTABUTENEH
pa3IMYHBIX KJIacCOB
KHCIIOPOCOAEP KA
X COCIUHCHUM;
BBISIBIISITD
FEHETUYECKYIO CBSI3b
MEXITy HUIMH U
MOATBEPKAATH €€
HaJIM4Yue ypaBHEHUSIMHU
COOTBETCTBYIOLIUX
XUMHYECKHUX peaKInui
C UCIOJIb30BaHUEM
CTPYKTYPHBIX (hopMyIT
BELIECTB;
-MIOATBEPK/1aTh Ha
KOHKPETHBIX



https://myschool.edu.ru/
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puMepax XapakTep
3aBHCHUMOCTH
PEaKUMOHHOU
criocoOHOCTH
KHCIIOPOICOAEPIKAIITN
X OpPraHuYeCKUX
BEILIECTB OT
(YHKIMOHAIBHBIX
TPYMII B COCTaBe UX
MOJIEKYJI, B3AUMHOTO
BJIMISTHHSI aTOMOB H
TPyTIT aTOMOB B
MOJIEKYJax; a TaKKe
OT 0COOCHHOCTH
peanuzanuu
Pa3IMYHBIX
MEXaHHU3MOB
MPOTEKAHUS peaKIuit
-OIMKCHIBATH COCTAB,
XUMHUYECKOE CTPOEHUE
Y TIpUMEHEHHE KUPOB
Y YIJICBOJIOB,
XapaKTepU30BaTh UX
3HAYCHUE IS
KUBHEIEATESTLHOCTH
OpraHU3MOB;
-0CO3HaBaTh
OTIAaCHOCTh
BO3JICUCTBHS Ha
KUBBIC OPTaHU3MBI
OTIpEIeIICHHBIX
KHUCJIOPOACOACPIKAITN
X OPTaHUYECKUX




BEIIECTB U MOSCHSATH
Ha TIPUMEPAX CII0COObI
YMEHBIICHUS U
MpEeIOTBPAIICHUS UX
BPEIHOTO
BO3JIEMCTBHUS Ha
OpraHM3M YeJIOBEKa; -
HCIIOJIb30BATh
oOIIeHayYHbIE METO/IbI
MO3HAHUS TIPU
CaMOCTOSITETIHHOM
TUTAHUPOBAHUH,
MPOBEJACHUU U
OTHUCAaHUU
XHUMHYECKOTO
IKCTIEPUMEHTA
(;1aboparopHsbie
OTIBITHI U
MIPAKTHYECKHE
paboThl);

- CJIeZI0BaTh MPaBUIIaM
Oe3omacHoii paboThI B
naboparopuu npu
UCTIOJIb30BaHUU
XUMUYECKOM MOCYIbl U
obopynoBaHus, a
TaKXKe MPaBUIaM
oOpareHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
MHCTPYKLIHUSAMHU
BBITTOJTHEHHS




1abopaTOPHBIX
OIIBITOB U
MPaKTUYECKUX padoT
IO MOJTyYEHHUIO U
M3YyYEHUIO
OpPraHUYECKUX
BELIECTB;
-IIPEACTABIATh
pe3yIbTaThl
SKCIEPUMEHTA B
(dbopme 3anucu
YpaBHEHUH
COOTBETCTBYIOIINX
peaKIuii 1 1eNaTh
BBIBOJIBI HA MIX
OCHOBE; -IIPOBOAMTH
BBIYHCIICHUS IS
OTpeNieeHUS
MOJIEKYJISIPHOM
(bopmyIbt
OpPraHUYECKOTO
BELIECTBA 110
YPaBHEHHIO
XUMHYECKOHU peaKun
Y TI0 MaCCOBBIM JIOJISIM
aTOMOB JIEMEHTOB,
BXOJISIIUX B €r0
COCTaB, a TaKXe Ha
olpeneseHue JOIu
BBIXOJIa MPOAYKTA
peakuuu ot
TEOPETUIECKH
BO3MOYKHOTO;
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Paznen 4. AzoTcoeprkaine opranudeckne coeJuHeHus




4.1

AMUHEL
AMUHOKHCIIOTBI.
benxn

12

Bbubmoreka LIOK

https://myschool.edu.r
u/

-PackpsiBaTh CMBICI
M3y4aeMbIX TTOHSITHI
(BBIIETIATH UX
XapaKTepHBIC
MIPU3HAKH) U
MPUMEHSTh ITH
MOHSITHS TTPH
OTMCaHUU COCTaBa 1
CTPOCHWSI BEIIECTB,
IUIS1 OOBSICHCHUS
OTACIBHBIX (PaKTOB U
SIBIICHUI;

- CTIOJIb30BaTh
XUMHYECKYIO
CUMBOJIUKY IS
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyToOii,
COKpaIIEHHON)
dbopmyn
a30TCoNepIKaIIiX
OpPraHUYECKUX
BEIIICCTBR;

- OTIPEJICIISTh
MIPUHA]ICKHOCTD
a30TOCOJIePIKAIINX
BEILCCTB K
OTIPENICTICHHOMY
KJIacCy 1O COCTaBy U
CTPOCHUIO, Ha3bIBATh

YcTHbIl onpoc,
(hpoHTAIbHAS
Oecena,
MOJICITUPOBAHU
e?
TECTHpPOBaHUE,
MpaKTHYECKast
pabora,
KOHTPOJIbHAsA
paborta.



https://myschool.edu.ru/
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HX I10
CHCTEMaTHYECKOM
HOMEHKJIaTypE;
MIPUBOMTD
TPUBHAJIbHBIC
Ha3BaHMS OTJCIbHBIX
MPEACTaBUTENEH;
-XapaKkTepu30BaTh
COCTaB, CTPOCHHUE,
MIPUMEHEHHE,
¢buznyeckue u
XHUMHUYECKHE CBOMCTBA,
Ba)KHEHIIIHE CIIOCOOBI
MOJTyYEHUS] TUITHIHBIX
MpeCTaBUTENCH
a30TCOIePIKaIIIX
COCIIMHCHHI,
-OIHCHIBATL COCTAB,
CTPYKTYPY, OCHOBHBIC
CBOMCTBA OEJIKOB;
MOSICHATH Ha
npuMepax 3HauYCHUE
OCJIKOB JIJIs
OpraHHM3Ma YeJIOBEKa;
-TIPOBOJIUTH
BBIYHCIICHHS IS
OTIpEICTICHUS
MOJIEKYJISIPHON
bopmysl
OpPraHUYECKOTO
BEIIECTBA 10
MAaCCOBBIM JIOJISIM
aTOMOB 2JICMEHTOB,




BXOJISIIHX B €T0
COCTaB, a TAKXKe I10
ypaBHEHUSIM
XHUMUYECKHX
PEeaKIINif;
-HCIOJIb30BaTh
oO1IeHayyHbIe
METOJIbI TO3HAHUS
pu
CaMOCTOSITEIIHHOM
TUTAHUPOBAHUH,
MPOBENICHUN U
OIUCaHHUU
XHUMHYECKOTO
IKCIIEPUMEHTA
(;maGoparopHbIe
OTIBITHI U
MPaKTUIECKHE
paboThI).

Nroro no pazneny

12

Pasnen S. BeicokomosieKy/IsipHbIe COCMHCHUSA

5.1

BricokoMonekyapH
bI€ COCIUHECHUS

bubmmoreka LIOK

https://myschool.edu.r
u/

-BJIAJIETh
H3y4aeMbIMU
XUMHUYECKUMHU
MIOHSTUSIMU:
PacKpbIBaTh CMBICI
M3y4aeMbIX OHATUI
Y IPUMEHSATH 3TH
MOHSITUSA TTPH
ONKMCaHUM COCTaBa U
CTPOCHHUSI
BBICOKOMOJIEKYJISIPHBI
X OPraHUYECKUX
BELLECTB, [

YcTHbIl onpoc,
(dhpoHTAIbHAS
Oecena,
MOJICTTUPOBAHU
c,
TECTUPOBaHUE,
MpaKTHYECKast
pabora
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OOBSCHEHHUS
OTHENBHBIX (PaKTOB U
SIBJICHUI;
-HCIOJIb30BaTh
XHUMHUYECKYIO
CHUMBOJIUKY ISt
COCTaBJICHUS
CTPYKTYPHBIX (hopMyIT
BELIECTB (MOHOMEPOB
Y TIOJIMMEPOB) U
ypaBHEHUH peakLuii
MOJTMMEPH3AIIiU |
MIOJIMKOH/ICHCALINY;
-OIHUCHIBATh COCTAB,
CTPOEHHUE, OCHOBHBIE
CBOMCTBa U
PUMEHECHUE
Kay4yKoB, Hanbosee
pacnpoCcTpaHEHHBIX
BUJIOB TJIACTMAcC U
BOJIOKOH;

- HCTIOJTb30BATh
oOIIeHayYHbIC
METO/IbI TO3HAHUS
npu
CaMOCTOSITEIIHHOM
IUTAHUPOBAHUH,
MPOBEIICHUN U
OIMCaHUU
XHUMHYECKOTO
IKCIIEPUMEHTA
(;rabopartopHbIe
OIIBITHI U
MPaKTUYECKHE




paboThl)

Nroro mo pasneny 6
O011ee KOIMYECTBO YacOB 10
102 3 6
nporpamme
11 knacc
HanmeHoBanue KoJsmmyecTtBo 4acoB DJIeKTPOHHBbIE Cnmcoxk MTOrOBBIX Cnoco0
Ne pasnenoB u teM | Becero | Kontponbusie | IIpakruueckue (uudpoBsbie) IVIAHUPYEMBIX OLlEeHKH
n/n nporpaMmal paboTsI paboThI o0pa3oBare/ibHbIE pe3yabTaToB( ¢ HUTOTOBBIX
pecypcsl YKa3aHHEeM 3TaloB uX MJIAHUPYeMbIX
(popmupoBanus pe3yJIbTaToB
Paznen 1. TeopeTnueckue 0CHOBbI XUMHHU
-PackpbIBaTh cMbICTT YcTHBIM
M3y4aeMBbIX TOHATUI orpoc,
(BBIIENATD WX (dbpoHTaTbHAS
XapakTepHble Tpu3Haku) | Oecena,
Y IIPUMEHSATH 3TU TECTUPOBAaHUE
MOHSATHSA IIPU OIUCAHUU
Crpoenue
COCTaBa U CTPOCHUS
aToma.
. BEIIECTB, [T
[Tepuognyeckuit
0OBSICHEHUS OTIEIBHBIX
3aKOH U .
(hakTOB U SBJICHHUIA;
1.1 [Tepuonnyeckas 9
bubmuorexa HOK -pPacKpbIBaTh CMBICI
cucTema
https://myschool.edu.ru/ | mepuoguueckoro 3akoHa
XUMHYECKHX
JI. 1. Menneneesa u
anemenToB /[I. U.
JEMOHCTPHUPOBATH €T0
MenneneeBa
CUCTEMaTU3UPYIOIIYIO,
OOBACHUTEIBHYIO U
IIPOrHOCTUYECKYIO
byHKIHH;
-XapaKTepu30BaTh

JNEKTPOHHOE CTPOCHUE



https://myschool.edu.ru/

aToMOB (B OCHOBHOM U
BO30YKIEHHOM
COCTOSIHMH) U MOHOB
XUMUYECKHUX DJIEMECHTOB
1 — 4 nmepuonoB u ux
BaJICHTHBIC
BO3MOXKHOCTH,
WCIIOJIBb3YS TIOHSITHS S-,
p-, d-dIeKTpOHHBIE
opOuTanmu,
SHEPTeTUYECCKUE
YpOBHHU;

-00BSACHATH
3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB
XUMUYECKHUX DJIEMEHTOB
Y UX COEAMHEHUM 10
nepuosaM M rpymnmnam
[Teprnognueckoi
cuctemsl /1. W.
MenneneeBa

1.2

Crpoenue
BEIIECTBA.
MHuoroo0Opa3ue
BEIIIECTB

11

bub6moreka IIOK
https://myschool.edu.ru/

- PackpeiBathk cMmbICa
M3y4aeMbIX TTOHATHN
(BBIOEIATH UX
XapaKTepHbIE PU3HAKN)
U IPUMEHSTH 3TH
MOHSTHUS IIPU ONMCAHUU
COCTaBa U CTPOECHUS
BEILECTB, JUIs
00BSCHEHHS OTAEIBHBIX
(baxToB U SBICHUII,
-ONpPEAEIIATh BUABI
XUMHUYECKOH CBSI3H

YeTHbIi
orpoc,
¢dbpoHTaTHHAS
Oecena,
TECTHPOBaHHE,
KOHTPOJIbHAS
pabora



https://myschool.edu.ru/

(koBaJICHTHOW, HOHHOM,
METaJJIMYCCKOM,
BOJIOPOJHOM) B
COCIUHCHMIX, THII
KpUCTAJTMYECKON
PEETKH KOHKPETHOTO
BEIIECTBA,

-00BSCHATH MEXaHU3M
o0pazoBaHus
KOBaJICHTHOM CBS3U
(oOMEeHHBIN U TOHOPHO-
aKIETITOPHBIN);
-OTIPEACIIATh
BaJICHTHOCTb U CTEIICHb
OKHCIICHUSI XUMHUYECKUX
9JIEMEHTOB B
COCTMHEHUIX
Pa3IUYHOTO COCTAaBA;
-00BICHSITE
3aBHCUMOCTh CBOMCTB
BEIISCTB OT BHA
XHMHUYECKOH CBSI3HU U
THTIA KPUCTATITNYECKON
PEILIETKY;

- TIPOBOJIUTH
BBIYMCIICHHUS C
HCIOJIb30BaHUEM
MMOHATHS «MaccoBas
JIOJIS BEIISCTBA B
pacTBope»

1.3

XUMHUYECKUE
peaxkuuu

19

Bbubnnorexa IIOK
https://myschool.edu.ru/

-PackpeiBaTh CMBICI
W3y4YaeMbIX MOHATHH
(BBIOENATD UX
XapaKTEPHbIE

YcTHBIN
orpoc,
(dhpoHTANTBHAS
becena,



https://myschool.edu.ru/

NPU3HAKN) U TPUMEHSTH
9TH MOHATHS IIPH
OTHMCAaHUU COCTaBA U
CTPOCHUS BEILIECTB, JUIs
0OBSCHEHHS OTACITBHBIX
(baxToB U SBICHUIL,
-KJIacCU(PHUINPOBATH
XHUMUYECKHE PeaKIuu
10 Pa3TUYHBIM
npu3HaKam (4uciy u
COCTaBYy pearupyromnx
BEIIIECTB, TEIUIOBOMY
addekTy peakumy,
U3MEHEHUIO CTENeHen
OKHCJICHHS DJIEMEHTOB,
00paTuMOCTH, yIaCTHIO
KaTajmMsaropa u T.I1.);
CaMOCTOSITENTEHO
BBIOMpAaTh OCHOBAaHUS U
KPUTEPHHU IS
KJIaCCU(UKAITIH
XUMHAYECKHX PeaKIuii;
-00BSCHATH
3aKOHOMEPHOCTH
NPOTEKAHUS] XUMUYECCKUX
peakuuii ¢ yuéTom ux
YHEPTrEeTHYECKUX
XapaKTEePHUCTHK,
XapaxkTep U3MEHEHHS
CKOPOCTH XUMHYECKOU
peakiuu B
3aBUCHMOCTH OT
pa3IMYHBIX (PaKTOPOB, a

TECTHPOBAHHE,
MpaKTHYeCcKas
pabora,
KOHTPOJIbHAS
pabora




TaKXe XapaKTep
CMEIICHUSI XUMUYECKOTO
paBHOBECHS TOA
BIIMSIHUEM BHEUTHUX
BO3CHCTBUN (IPUHITUT
Jle llarenbe);
-pacKphIBaTh
CYILIIHOCTb:
OKHUCJIUTENBHO-
BOCCTaHOBUTEJIbHBIX
peaKunii MoCpeaCTBOM
COCTaBJICHUS
AIIEKTPOHHOTO OaaHca
ATUX PEaKIUil; peakiuit
WOHHOTO OOMEHa ImyTeM
COCTaBIICHUS HX
MOJTHBIX M COKPAIIEHHBIX
MOHHBIX YpaBHEHUH;
peaKiuii THIPOIn3a,
peakiuit
KOMIUIEKCOOOPa30BaHuUs
(1a mpumepe
THJIPOKCOKOMILIEKCOB
LUHKA U aJIIOMUHUS);
-IPOBOJHUTD U
ONMCHIBATh XUMHYECKHIA
HKCTIIEPUMEHT:
OTIpe/ieTICHHE CPeIb
BOJIHBIX PacTBOPOB
BEILIECTB; MPOBECHNE
peaxIuii HOHHOTO
oOMeHa; u3y4yeHue
BIIMSIHUS Pa3IMIHbIX




(bakTOpPOB Ha CKOPOCTH
PEaKIyii U MOJI0KEHNE
XUMHYECKOTO
paBHOBECHS;
-CIIe/I0BaTh MPaBHIIaM
TIOJTb30BAHMS
XUMHUYECKOHN MOoCy10i 1
n1abopaTopHBIM
obopynoBaHueM;
-NpEe/ICTaBIATh
PE3yNbTaThI
XHUMHYECKOTO
JKCTIepUMEHTa B (hopme
3aIMCH YpaBHEHUHN
COOTBETCTBYIOIIIUX
peaxIuii u 1enaTh
BBIBOZIbI HA UX OCHOBE;
-IIPOBOJIUTH
BBIUHCIICHHS: C
UCTIOJIb30BaHUEM
TIOHSTHSI «MacCoBast
JI0JIs BEIlleCTBa B
pacTBope», a TakxkKe 1o
yYpaBHEHUSIM
XMMHWYECKUX PEaKINi, B
TOM YHCIIe
TEPMOXHMUYECKHE
pacyEThl.

Wroro no pazaeny
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Paznen 2. Heopranuyeckas

XUMHUSA

2.1 Hemertamnel

31

- PackpbiBaTh CMBICH
U3y4aeMbIX MOHATHUH
(BBIOENATD UX
XapaKTEePHbIE

YcTHBIN
orpoc,
(dhpoHTANTBHAS
becena,
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MPU3HAKH) U IPUMEHSTH
9TH TIOHSTHUS TIPU
OIMCaHMH COCTaBa B
CTpPOEHUSI BEUIECTB, I
00BSICHEHHUS OTACIBHBIX
(haKTOB U SBJICHHUIA;
- O0OBACHATE 00IIIHE
3aKOHOMEPHOCTH B
HW3MEHEHHUH CBOMCTB
HEMETAJIOB 1 UX
COCIMHEHUH ¢ YUETOM
CTPOCHHS X aTOMOB U
TTOJIOXKCHUS B
Ilepuoguueckoi
CHCTEME XMMHYECKUX
anemenToB /1. U.
Menjeneena;
-XapaKkTepu30BaTh
(omuceIBaTh) 001IIME
XUMHYECKUE CBOMCTBA
HEMETAJJIOB, UX
BaKHEHIIINX
COCIMHECHHH,
MOJITBEPKAAs 3TO
ONMCaHUE TPUMEpPaAMHU
ypaBHEHUN
COOTBETCTBYIOILLIUX
XAMHWYECKUX PEAKIINN;
-COCTaBJIATh YPAaBHECHHMSI
OKHCJIUTEIHHO-
BOCCTAaHOBHUTEIHHBIX
peakumii U peakuuit
HMOHHOI'0 00OMeHa U
pacKpbIBaTh UX

TECTHPOBAHHE,
MpaKTHYeCcKas
pabora,
KOHTPOJIbHAS
pabora,
3almTa
MPOEKTa
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CYLIHOCTh C ITOMOUIBIO
AJIEKTPOHHOTO Oananca
Y MOHHBIX YpaBHECHUI;
-XapaKTepu30BaTh
BIIMSIHHE HEMETAIIJIOB U
UX COEUHEHUH Ha
JKUBBIC OPTaHU3MBI;
ONMCHIBaTh NPUMEHEHUE
B PA3JIMYHBIX 00JaCTIAX
MPaKTU4YeCKOU
JIeATEIbHOCTH
YEJI0BEKA;
-IIOATBEPK1aTh
CYLLECTBOBAHUE
TEHETUYECKON CBA3U
MEXTY
HEOPraHUYEeCKUMU
BEILIECTBAMH C
MTOMOIIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIMX
XUMHUYECKHX PEAKIIHIA;
-IIPOBOAMTD PEAKIIUH,
MTOATBEPKAAOIITNE
KaueCTBEHHBIN cocTaB
BEILECTB; pacllO3HaBATh
OTIBITHBIM MTYTEM
AQHUOHBI,
IPUCYTCTBYIOLINE B
BOJIHBIX PACTBOPAX;
-HaOMronaTh
OTIMCHIBATh
JIEMOHCTPAITUOHHBII
HKCIIEPUMEHT;
CaMOCTOSITEJIBHO




TUTAaHUPOBATH, IPOBOANUTH
Y OIMCHIBATh
XUMUYECKUM
HKCIIEPUMEHT
(;1aboparopHble OMBITH U
MpaKkTUYECKUe padoTh);
NPEeACTaBIATh
Ppe3ynbTaThl
XUMHYECKOTO
JKCIIEpUMEHTa B hopme
3allMCH YPaBHEHUU
COOTBETCTBYIOIIINX
peaxIuii u enarhb
BBIBOZIbl HA UX OCHOBE;
-CIIeI0BaTh MpaBUIaM
MOJIb30BAHUS
XUMHUYECKOHN MOCy101 1
1abopaTopHBIM
000opyI0BaHUEM;
-IIPOBOAMTH
BBIUMCJICHUS 1O
YpaBHEHUSM

XUMHYECKUX PeaKIrii.

2.2

MeTamisl

23
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-PackpbIBaTh CMBICIT
M3y4aeMbIX TTOHATUM
(BBIIENATD WX
XapaKTepHbIC
MIPU3HAKHN) U IPUMECHSATh
STH MOHATHS TIPH
ONKMCAHUU COCTaBa U
CTPOCHUS
HEOPraHUYECKUX
BEIIECTB, IS
00BSCHEHHS OT/IEIBLHBIX

YcTHBIM
orpoc,
(dbpoHTaTBHAS
becena,
TECTHPOBaHHE,
MpaKkTU4ecKas
pabora,
KOHTPOJIbHAS
pabora,
3anmTa
MPOEKTa
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(baKTOB U SBJICHHUIA;
-00BSCHATH  OOIIHe
3aKOHOMEPHOCTH B
W3MCHEHHUH CBOMCTB
3JIEMEHTOB — METAJIJIOB U
WX COCUHEHUH C yu€ToM
CTPOCHHS UX aTOMOB U
TTOJIOXKEHUS B
[Teprnognaeckoit cucreme
XUMHYECKUX DJICMEHTOB
J. Y. Menneneesa,
-XapakTepu30BaTh
(omuceIBaTh) 00O1ITHE
XHMHYECKHE CBOMCTBA
METaJJIOB, X
BKHEUIIINX
COCIMHEHMH,
MOJITBEPXKAAsl 3TO
OTNMCaHue IPUMEPaMH
ypaBHEHUH
COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINIA;
MPUMEHEHUE METAJIOB
B Pa3IUYHBIX 00IACTAX
MPaKTHIECKOMN
JIeATCILHOCTH
YeJI0BEKa, a TAKXKE
WCITOJIB30BAHUE KX IS
CO37IaHUsI COBPEMEHHBIX
MaTepHuayoB u
TEXHOJIOTUH;
-OIHUCHIBATh CIIOCOOBI
3aIUTHl METAJIJIOB OT




KOPpO3HH;
-pacKpbIBaTh CyIHOCTh
OKHCIIUTEIBHO-
BOCCTaHOBHTEIIbHBIX
peaxkuuii mocpecTBOM
COCTaBJICHUS
AJIEKTPOHHOTO OanaHca
3THUX PEAKIUN;
-NPOBOJIUTH PEAKIHH,
MOJTBEPKAAIOIINE
XapakTepHbIE CBOICTBA
M3y4aeMBbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM
nyTEM HOHBI METAIJIOB,
MPUCYTCTBYIOIINE B
BOJIHBIX pPacTBOpax;
-TIPOBOAMTD U
OTIMCHIBATh XMMHYECKHIMA
9KCTIEPUMEHT
(;maboparopHbIE OMBITHI U
MpaKTUYeCcKue padoThl);
MPEICTaBIAT
pe3yNbTaThl
XUMHYECKOTO
JKCIIEpUMEHTa B popme
3aMucu ypaBHEHUI
COOTBETCTBYIOIINX
pEaKunii U 1ey1aTh
BBIBOJIBI HA UX OCHOBE;
-ClIeZIOBaTh MpaBUIIaM
MOJIb30BAHMS
XUMUYECKOHN mocyaoi u
71a00paTOpHBIM
o0opynoBaHUEM;




-IIPOBO/IUTH
BBIYMCIICHHUS I10
ypaBHEHUSIM
XUMHUYECKUX PEaAKIU;

Uroro no pazneny

54

Pa3gen 3. XumMus ¥ ’KU3Hb

3.1

MeTtomasl
IMO3HAHMS B
XUMUHU. XUMUS
" JKU3Hb
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-PackpeiBars poib
XUMUU B PEHICHUHN
SHEPTreTUYECKUX,
CBIPBEBBIX U
HKOJIOTMYECKUX
npoOJIeM YeIoBevecTBa,
OTIHCHIBAaTh OCHOBHEIE
HaIpaBJICHUS PA3BUTHUS
XUMUYECKON HAYKU U
TEXHOJIOTUH;
-TIPUMEHSTH TPaBUIIa
0e301macHOT000paIICHHS
C BEIIECTBAMHU,
UCTIOJIb3yEMBbIMH B
MMOBCEAHEBHON KHU3HU, a
TaKXe MpaBuiia
0€30MacHOro MOBEICHUS
B ISJIAX COEpEeIKEHUS
3/I0POBbSI U
OKpYy>Karolen
PUPOTHOMN CPEebl;
MOHUMATh ONIACHOCTh
BO3JICUCTBUS Ha KUBBIE
OpTaHU3MBI
OTIPEJICIICHHBIX
BEII[ECTB, CMBICI
nokazarens [1/IK,
MOSACHATH Ha MPUMEPax

YcTHBIN
ompoc,
Mpe3eHTaIus,
3aIuTa
MpOEeKTa
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CIIOCOOBI YMEHBIIICHUS U
MPEIOTBPAICHUS 170:¢
BpPEAHOTO BO3JICHCTBUSI;
-aHAJIM3UPOBATh U
KPUTHYECKH OIICHUBATH
uH(pOpMaIHIO,
CBSI3aHHYIO C
XUMUYECKUMHU
MPOIECCaMU B UX
BJIUSTHAEM Ha COCTOSHUC
OKpY>KaroIllel Cpebl;
-HCTI0JIb30BaTh
MOJIy4CHHBIC 3HAHUSI U
MPEICTaBICHUS O
cepax mesaTenbHOCTH,
CBSI3aHHBIX C HAyKOU U
COBPEMEHHBIMU
TEXHOJIOTHUSIMH, KaK
OCHOBY JIJIst
OpHUEHTAIINH B BEIOOPE
cBoel Oyaymei
npodeccuoHaIbHON
JIeATEITLHOCTH;
-UCIIOJIb30BaTh
CHUCTEMHBIE XUMHUYCCKUE
3HAHUS )19 O0BSICHCHHUS
Y TIPOTHO3UPOBAHUS
SIBIICHUM, NUMCIOIITHNX
€CTeCTBEHHOHAYYHYIO
IPUPOLY,
MPOTHO3UPOBATh,
aHaJIU3UPOBATh U
OLICHUBATH C MO3ULIAN
3KOJIOTUYECKON




0€301acHOCTH
MOCIIEAICTBHS OBITOBOM

Y TIPOU3BOJICTBEHHOMN
JIEeATETLHOCTH
YeJI0BEKa, CBI3aHHOM C
nepepaboTKO BEIIeCTB;
HCITOJIb30BAaTh
MOJTyYEHHBIE 3HAHUS JIJIs
MPHUHSATHS TPAMOTHBIX
penieHuit npooiaeM B
CUTYAIHsX, CBI3aHHBIX C
XUMMUCH;

-IPUHAMATh Y4acTHUE B
00CyXXIeHHN TTPOOIeM
XUMHYECKOH U
JKOJIOTUYECKOMN
HaIPaBICHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO MO3UITHIO
o mpooaemMe u
npeIaratb BO3MOYKHBIC
IIyTH €€ pelIeHus

Hroro no pazneny

O011ee KOIMYECTBO YacOB
0 MPOrpamMme

102
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