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HOACHUTEJBHASA 3AITMCKA

Pabouas mporpamMMa 1o XMMUHU Ha YPOBHE cpeaHero o0iiero oOpa3oBanus pazpaboTraHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 ob6pa3oBanuu B Poccuiickoi
denepanyny», TpeOOBaHUH K pe3ylibTaTaM 0CBOEHUS (perepabHO 00pa3oBaTeIbHOM MPOrpaMMbl
cpennero  obmero  obpaszoBanms(POIl  COO), mnpencraBieHHbIX B DenepalbHOM
rocy1apcTBeHHOM o0Opa3oBareiabHoM crangapre COO, c¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpeamera «XuMHs» B 00pa3zoBaTeNbHBIX opraHuzauusx Poccuiickoit ®enepanuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX IOJIOKEeHUN «CTpaTeruu
pazBuTus Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon 10 2025 roma» (Pacnopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIYONEHHOTO HW3YyYEHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4YHOro oOpa3oBanusi ydammxcsi 10-11 kimaccoB. HM3ydeHue mnpenmera,
peam3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MPOGHILHOTO OOydYeHUs, MPHU3BAHO
obecrieunTh 0011€00Pa30BATEIIEHYI0O U OOLICKYJIbTYPHYIO MOJITOTOBKY BBITYCKHUKOB IITKOJIBI,
H606XOI[I/IMy}O I agarnTaiqu ux K 6I)ICTp0 MCHAIOIIHUMCA YCIIOBUSAM KHU3HU B COLIUYMC, a TAKIKC
JUIS TIPOJIOJDKCHHST OOyUYeHHsI B OpraHM3alUsAX MPOoPECCHOHATBLHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS ABIACTCA 0I[HOI71 N3 MPUOPUTCTHBIX AUCHUILIINH.

B mporpamMe mo XuMHM HazHau€HHE IpeaMeTa «XHMHS» I0JIyYaeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aUMOOOYCIIOBIICHHOCTH II€JIeH, COJep KaHMs, Pe3yJIbTaTOB 00y4eHUs M TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHUIETENBCTBOM TOMY SBISIFOTCS CJEIYIOIINE BBIMOJIHSEMbIC
IpOrpamMMoil o XUMHUH (QYHKIIHU:

e UH(pOPMAIMOHHO-METOINYECKas, peanusanus ~ KOTOPOH o0ecrieynBaeT  IOJIy4EHUE
IPEJICTaBICHUSI O LIeNIAX, COJepKaHuU, OOIell cTparerny oOydeHus, BOCIIUTAHUS U Pa3BUTHUA,
00yJaroImuxcst CpeICTBAMU PEAMETa, U3Yy4aeMOro B PaMKax KOHKPETHOTO MPpOopuIs;

e OpraHM3alMOHHO-IUIAHUPYIOWIAs, KOTOpas NpeayCMaTpUBAET ONpEIEICHUE: IPUHLUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3YUYEHUsI yUeOHOro Marepuaia, KOJM4eCTBEHHBIX U
KAUeCTBEHHBIX €ro XapaKTEPHUCTUK; IOAXO0JI0B K (OPMHUPOBAHUIO COJAEPKATEIHHONH OCHOBBI
KOHTPOJISI W OLEHKHM 00pa3oBaTEeNbHBIX JOCTM)KEHUH, OOydaromuxcss B paMKaX HWTOrOBOH
aTTectauuu B (popMe €AMHOT0 TOCYJapCTBEHHOIO IK3aMEHa 110 XUMUH.

[Iporpamma m1st yriryOJIEHHOTO U3YUICHHS] XUMHUH:

e yCTaHaBJIMBAET MHBAPHMAHTHOE MPEIMETHOE CO/IEepKaHe, 00s3aTeNbHOe U U3YUEeHHUs B paMKax
OTJIEeNbHBIX MPOQHIIEH, IpeycCMaTpUBAET paclpeIesieHne U CTPYKTYPUPOBaHUE €ro 10 Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3JiesiaM Kypca;

e JTaéT mpUMEpHOE pacipeielieHne y4eOHOro BpeMEeHH, PEKOMEHAYEMOT0 JJIsl U3yUEeHHS OT/IEIbHbBIX
TEM;

e MpeasiaraeT NPUMEPHYIO MOCIEA0BATEILHOCTh U3YUeHHs YIeOHOTO MaTepuasa ¢ y4ETOM JIOTUKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e JIaéT METOAMYECKYI0 HHTEpIpEeTaluio LeJell M 3amady M3ydeHHs MpeAMeTa Ha YIIyOJE€HHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpeIHEero oOIiero odpa3oBaHMA,
COJIEp)KaTeIbHON  XapaKTEepPUCTUKHU  IUIAHUPYEMBIX  pe3y/lbTaTOB  OCBOEHHS  OCHOBHOM

/—WMJMPMWMD%SLHCFO o0Opa3oBaHUs (JINYHOCTHBIX, METAMIPEIMETHBIX,
npe ?‘EW&IT% 3 o ﬁHy‘IéTOM OCHOBHBIX BHJIOB YueOHO-IIO3HABATEIbHBIX JICHCTBUI
0 0 Sasidis R ﬁﬁﬁ&%ﬁgﬂepmﬂm npeamera.
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ITo BceM Ha3BaHHBIM MO3ULUAM B IPOrPaMMe 110 XMMUHU NIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUU Ha YPOBHE OCHOBHOIO 00I1lero o0pazoBaHusl. 3a peieaMu YCTaHOBIEHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONICH cOolepKaHUs y4eOHOTrO
npeamera «XHUMHUsS» 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOMN COCTaBIISIOLIEH, KoTopas
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO MPoduis 00ydeHusl.

B cootBerctBUM ¢ koHuentyanbHeiMH monoxkeHusMu DPIOC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOia€HHOro ypoBHEH B cucteMe AuddepeHnpoBaHHOro 00yueHus Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHust XUMUS HA YPOBHE YTIyOJIEHHOTO U3YUYEHUS HAIIPABIICH Ha
peanu3almio MIPEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJYYeHUs: XUMUYECKOT0 00pa3oBaHus
B paMKaxX M3y4YCHHsI CHELHATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCIHUIUIMH B By3axX U
OpraHu3alUsaX CPEAHEro NpoQeccuoHaIbHOro 00pa3zoBaHus. B 3Toil cBsA3M M3yueHHe NpeaMeTa
«XUMUL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YriIyOJeHHEe TEOPETHUECKON U
IPAaKTUYECKOH MOJArOTOBKU OOY4YaIOLIMXCS, BBIOPABIIMX ONpeNeNEéHHbIA Mpoduib 00ydyeHus, B
TOM 4YHCIIE C TIEPCIEKTHBON TOCIEAYIOMIETO IONyYeHHsI XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusax npodeccuoHanbHoOro oopasosanus. Hapsany ¢ atum, B ceere TpedoBanuii @I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTeNbHONW MPOrpaMMbI
cpeaHero oOmiero o0Opa3oBaHUs H3ydeHHE MpeaMeTa «XHMHS» OPUEHTUPOBAHO TaKXkKe Ha
pelieHue 3a1a4 BOCIIUTAHUS M COIUAIBHOTO Pa3BUTHUS 00ydaromuxcs, Ha (GOpMUPOBAHHE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUHN palMoHaTIu3aluu y4eOHOro Tpyna U 000OIIEHHBIX
CIOCO0OB JESITETHLHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HAIIPEIMETHBIA XapaKkTep.

CocraBnsitoliuMH  IipeaMeTa «XHUMHUS» Ha YPOBHE YIIIyOJEHHOTO HM3YyUEHHUs SIBISIOTCS
yrinyonéHuble Kypebl — «Opranudeckas XuMus» u «OOmas 1 Heopranudeckas xumus». Ilpu
OTpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEPKAHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxkeHuss GPI'OC COO o pazanuusx 6a30Boro u
yIIIyOJ€HHOIO YPOBHEH U3y4eHUs IpeaMeTa.

OcHoBy cojnepxaHus KypcoB «Opranuyeckass xumus» U «OOmas M HeopraHudeckas
XUMHA» COCTABIIICT COBOKYITHOCTE MPEAMCETHBIX 3HAaHUHA U yMeHI/II\/'I, OTHOCAIIUXCA K 6a3OBOMy
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUHM IOJIy4aeT ONPEIEIIEHHOE TEOPETUYECKOE
JIONIOJIHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoiblmIMi  00BEM
¢akTonornueckoro marepuana. Tak, Ha yriayOn€HHOM ypOBHE M3Y4€HUs MpeaMeTa obecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHMH O XMMHYECKHX DJIEMEHTAX U
CBOWCTBaX MX COECJUHEHUH HAa OCHOBE PACIIMPEHHs U YriyOJeHHs NpPeACTaBICHUNH O CTPOCHUU
BEILECTBA, XUMHUYECKON CBSI3M U 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKIMil, pacCMAaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoguieckoro 3akoHa u
[lepuoanueckoit  cuCTeMbl XUMHYECKHX  DJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKH 3pEHUS SDHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MeXaHu3MoB e€ oOpa3oBaHus. V3yueHne TUIIOB peakuuid JomoaHseTcs (popMUpOBaHUEM
IPEICTAaBICHUN 00 JIEKTPOXMMUYECKHX IpOLEccax U DJIEKTPOJU3€ pacilaBOB U pPacTBOPOB
BellecTB. B Kypce opraHmdeckoil XMMHUHM TNPH PACCMOTPEHUHM PEAKIMOHHOW CIOCOOHOCTH
COeIMHEHUH yJensercs oco00oe BHUMAaHHUE BOIpocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM
BIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUH.

Oco0oe 3HaueHNE MMEET TO, YTO Ha COJIEpPKaHHWE KypCOB XUMHUH YIIyOJIEHHOTO YPOBHS
o¢ust (TITaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep

Jon %ngg VEI|5| ?(?_I%eﬁ ﬁﬁ(gﬁﬁe MIPEIMETHRIX 3HAHNI) OKa3bIBaOT BIMSIHUE CMEXHBIE TIPEIMETHI.
T, @!I ok ﬁ I JIPE/IMETA JUTs KIaCCOoB XUMHUKO-(PHU3UIECcKOro nmpodust 60IbII0e
3HaYCHHE OYIyT HUMCTb JJIEMEHTH ydeOloro marepuana mo obmeil xumuu. Ilpu usydenun
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3aKOHOB U TEOPHUIl B XUMHUH U B (PU3MKE: aTOMHO-MOJIEKYIISIpHast TeOpHsl (MOJIEKYIIsIpHasi TEOPHS B
(Gu3uKe), 3aKOHbl COXPAHEHUS MacChl M 3HEPruM, 3aKOHbl TEPMOAMHAMHKH, 3JIEKTPOJIU3a,
IIPEJCTABICHNS O CTPOCHHUHU BELIECTB U IPYIO€.

B T0 Xe Bpems B conep)kaHUH MpeaAMeTa Il KIACCOB XUMHUKO-OMOJIOTHYECKOTO MPOodus
00NN yAETbHBINA Bec OyleT UMEeTh OpraHuyeckas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60siee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMHUECKOW OpraHU3aliy KIETKH KakK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTBI, KaK JIMIH/bI, O€IKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HAHHSA O COCTAaBE€ M CBOWCTBAaxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUISI M3YYEHUS CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIEBAPEHUSI.

B mnane ¢dopmMupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIBITA MPAKTUYECKOTO IPUMEHEHNUSI HayYHbIX 3HAaHUM U3ydeHUE IpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU MpeAMETaMM, BXOISAIIMMH B COCTAaB HPEIMETHBIX
oOnacreii «EcTecTBEeHHO-Hay4YHbIE TPEIMEThI», «MaTtemaTrka u nHpopmatuka» u «Pycckuii s3p1k
U JIATEPaTypa».

[lpu m3ydeHnn ydeOHOTO mpeaMera «XUMHs» Ha YriayOJI€HHOM ypOBHE TakXkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHME OCHOB HAyKHM XHMHUHU Kak o0jactu
COBPEMEHHOT0 EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Perienue 3Toil 3ai1aun Ha yriayOlnEHHOM YpOBHE M3y4YEHUS
npeaMeTa MpeAnoiaraeT peain3aluio TakKuX 1enel, Kak:

dbopMupOBaHHE TPEJICTABICHUN: O MaTepHAlbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX W
IIO3HABAEMOCTHU XBHGHI/Iﬁ HpPIpOI[I)I, 0 MECTC XUMHU B CUCTCMEC €CCTCCTBCHHBIX HaYK " eé Benymeﬁ
ponru B OOECHEUYEeHHWH YCTOWYMBOTO pAa3BUTHUS UEIOBEYECTBA: B PEUICHUH MpoOsieM
HKOJIOTUYECKOMN, IHEPTreTHUECKON M MUIIEBON O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MAaTepUalOB, HOBBIX HWCTOYHHUKOB OJHEPrHMH, B OOECIEUECHUU PALHUOHAIBHOTO
IPUPOIONOIB30BaHuUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON Cpesie;
OCBOCHHE CHCTEMBI 3HAHUM, JISKAIIUNX B OCHOBE XMMHYECKOM COCTABJISIONICH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MOHSATUH, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
HpGI[CTaBJIeHI/IfI (0] CTpOGHI/II/I BCIIICCTBA HaA pa3H51x ypOBHfIX — aTOMHOM, I/IOHHO-MOJ'ICKYJ'ISIpHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX MNPOTEKaHUs
XUMHUYCCKUX peakunﬁ, 0 XUMHYCCKOM paBHOBeCI/II/I, paCTBoan 158 }II/ICHepCHBIX CcHUcTeMax, 06
00IIMX HAYYHBIX TPUHIIUAIIAX XUMUYIECKOTO TPOU3BOJICTBA;
dbopmupoBaHHe y OOYYAIONMIMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUH i1 OOBSICHEHHs KIFOUYEBBIX HJIEH U MpOOJIeM COBPEMEHHON XUMUH, IS
OOBSICHEHUSI W TPOTHO3UPOBAHMS SBJICHUN, HMMEIONIUX €CTECTBEHHO-HAYUHYIO TIPHUPOY;
TPaMOTHOTO PElIeHUs] MPoOIEM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHAIN3A U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON O€30MacHOCTH TMOCIEACTBUH OBITOBOM U  MPOW3BOJICTBEHHOU
JEATETbHOCTH YEJIOBEKAa, CBA3aHHOM C XWMHMUYECKHM IPOU3BOACTBOM, HCIIOJIB30BAHUEM H
nepepadoTKOM BEIIECTB;
yrny6J1eH14e MPEJICTABICHUI O HAYYHBIX METOJIaX MO3HAHUs, HEOOXOAUMBIX ISl MPHOOPETECHUS
€CTB M OOBACHEHUS XMMHUUYECKHX SBJIICHHM, MMEIOIINX

MCC'E%?(?RXIEH%[ %ﬂ}f_?.ME/IHGCKOI/I JACATCIIpHOCTH U HOBC@I[HGBHOI/I JKHU3HHU.
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B muane peanu3zanuu THepBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX (YHKIIHMA
LEJIOCTHOW CHCTEMBbI CpelHero oOImero oOpa3oBaHMs MPU M3YUYEHUHU MpeaMera «XuUMUs» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TaKHE LENIU U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW TPUPOIBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JaCTH TEOPETHUECKUX M MPHUKIIAIHBIX HCCICIOBAHUN B XUMHUHU, (pOpMUpOBaHHE
MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHEC MOTHBAIlMA K OOYYEHHIO W T[O3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpMUPOBaHME y HHUX CO3HATEIHHOTO OTHOLICHHS K CaMOOOpPA30BaHHUIO WU
HETPEPHIBHOMY O0Pa30BaHUIO KaK YCJIOBHUIO YCHEITHOW MPOPECCHOHATBHONH M OOIIeCTBEHHON
JESITEIIbBHOCTH, OTBETCTBEHHOTO OTHOINCHHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 370POBOM
o0Opase KU3HH;

(dhopMUPOBaHHE YMEHHIA U HABBIKOB Pa3yMHOTO MPUPOIOTIOIH30BAHUS, PA3BUTHE SKOJIOTHICCKON
KYJIBTYpPbI, IPHOOPETEHHE OIBITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUIECKOM e TETbHOCTH.

Coruacno yyeonomy miiany B 'BOY smmneit 533 yyeOnast Harpy3ka nmo xumuu B 11 e
KJIacce cOCTaBJisfeT 4 4yaca, KOTOpble pa3aeasaoT Ha Xumuiw U Xumus(npakruka). Ha
NPAKTUKYM N0 XuMuM BbiaesdeH 1 yac (34 yaca); kiaacc aeaurcsi Ha 2 rpynnbl. B kype
XUMHSA(IPAKTHKYM) BKJIIOYEeHbI 1a00paTOpHbIe U IPaKTHYecKHe padoThl, a TaK:Ke peleHne
NPaKTHKO-OPHEHTHPOBAHHBIX M BHIYHCIUTEIbHBIX 32124,

B 2025/26 yueOnbiii roay 11 e yuacryer B npoekre «IlIko/bI — acconmupoBaHHbIe
naprHepbl «Cupnyca», 103TOMy B IPOrpaMMy BKJIIOYEHO KAJCHIAPHO-TEMaTHYeCKOe
IVIAaHNPOBaHHUE, PEKOMEHI0BaHHOE /ISl KJIACCOB, Y4aCTBYIOLIHX B JAHHOM IIPOEKTe.

COJEP/KAHUE OBYYEHUA

OBIIAA N HEOPTAHNYECKASA XUMMU S

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sjiep. XUMHUecKuid anemMeHT. M3otonel. CTpoeHHe 37IeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTUYeCKHEe YPOBHU M TOAYPOBHH. ATOMHBIE
opbutanu. Knaccuduxanuss XMMUYeCKUX 3JIEMEHTOB (s-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB 10 AaTOMHBIM OpOMTAISIM. DJIEKTPOHHBIE KOH(UTYypallMd aTOMOB 3JIEMEHTOB
NEPBOro—4eTBEPTOrO0 TMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

[lepmonnueckuit  3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX  DJIEMEHTOB
.. Menneneea. CBsizb nepuoanveckoro 3akoHa U lleproanyueckoil CMCTEMBl XMMUYECKUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB M OOpa3yeMbIX MMM TPOCTBIX M CIIOXHBIX BEIIECCTB MO TPYIIaM U

/
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neproaaM. 3HaueHue nepruoandeckoro 3akona J[.J1. Meneneena.
OOKYMEHT NOANUCAH

NEKTRAHERQIL NBABNBRR xuMuuerkoli cBs3M: KOBaJICHTHAS, MOHHAS, METAJLTHUYECKAs.

CepTudpukar OE4M§WE@§9‘5A2 E3CO FF@@@?@@@?@H’[ KOBAJICHTHOH CBA3H: OOMEHHBIH
LercTBuUTENEH C 05 0ROHOPBHY WK 0SIIIHPHBI. 3Hepr1/151 u| nnuHa cBs3u. lloysipHOCTBH, HaANpaBIEHHOCTh U
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HaCBIL[AEMOCTh KOBaJIGHTHOW CBs3U. KparHble cBs3u. BonopoaHas cBsa3b. MexMoneKymsipHbIe
B3aMMOJCHCTBHS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JCKTPOHHOH CTPYKTYPHI
MOJIEKYJI C HX TEOMETPHUYECKUM CTpPOSHHEM (Ha MpPUMEpE COSAMHEHUN DJIIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX coequHeHHsX. CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABl. 3HAUE€HHWE KOMIUIEKCHBIX coefauHeHuid. [loHatue o
KOOPJMHAIIMOHHOM XUMHUH.

BemiectBa MONEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOEHUs. THUMBI KPUCTAIIIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsiTue o qucnepcHeix cuctemax. Mcrtunnasie pactBopsl. [IpencraBienne o KOIIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPAcTBOPOB: MaccoBas [0Jis BELIECTBA B
pacTBOpe, MoOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChILEHHBIE  PaCTBOPBHI,
pacTBopuMoOcCTbh. Kpucraninoruaparsl.

Krnaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEHICCTB. TpUBHAIBHBIC HA3BAHMS
OT/ZIENIbHBIX NPEICTABUTEICH HEOPraHUUECKUX BELIECTB.

Knaccugukarus XuMU4YeCKUX peakiuii B HEOPraHMYECKOW U OPraHNIeCKON XUMHUH. 3aKOH
COXPaHEHMsI MAcChl BELIECTB; 3aKOH COXPAHEHMsI M NPEBPAILECHUS DHEPIMM IPU XUMHYECKHX
peakuusax. TernoBble 3QPEKTh XUMUUECKUX peakiuil. TepMoXuMHuuecKkue ypaBHEHUS.

CKopocTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (PakTOpoB. 'oMOreHHbIE U
rereporeHHele peakuu. Karanus n katanusaTopsl.

O6paTI/IMBIe n HCO6paTI/IMI>IC pCaKIuu. XHUMHYECKOE PpaBHOBECHUC. KoHcTranTa XUMHYECKOT0
PaBHOBECHA. q)aKTopI)I, BJIMAIONIUME HaA IIOJOKCHHUEC XUMHUYCCKOI'0 paBHOBECHA: TEMIICpaTypa,
JAaBJICHUC U KOHIICHTpANHU BCIICCTB, YHACTBYIOIIUX B PCAKIIUH. HpI/IHI_II/IH Jle Illarenne.

OnexrponuTtuyeckas jaucconuarnus. CuinpHble U cinalbble  31eKTpoiuThl.  CTeneHsb
muccorranuu. Cpena BOAHBIX PAacTBOPOB: KUCIOTHAsA, HEUTpasibHasd, mieslouHas. BonoponHslii
noka3zarensb (pH) pactBopa. ['uaponus coneit. Peakiium nonHoro oomeHa.

OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE pPEeaKunu. Crenenunp oxkucieua. OKUCIHTEIL U
BOCCTAaHOBUTEINb. [IpOIleCChl OKHUCIIEHHS W BOCCTAHOBJICHHs. BakHEHIINE OKUCIUTENN U
BOCCTaHOBUTEIU. METO/1 37IEKTPOHHOTO OajiaHca. DJIEeKTPOJIU3 paCTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTATbHBIC METOJbl HM3YYCHHS BEIIECTB M WX MPEBpAIICHUH: pa3IOKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalU3aToOpa, MOJEIM KPUCTAUIMUECKUX PEMIETOK,
IPOBEJCHNE peakuui HMOHHOTO OOMEHa, OIpeleleHHe Cpelbl pacTBOPOB C IOMOIIbIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH pEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.
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OOKYMEHT NOANMUCAH 5
3NE Wﬁ n 8 QP B Hepuommewon CUCTCMC XUMHUYCCKUX DJICMCHTOB

J.1. MenneneeBa 1 OCOOGHHOCTH CTpOCHHsS uX aToMoB. Du3nyeckue CBOWCTBA HEMETAJLIOB.
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Bonopon. INomyuenue, ¢u3nueckne U XUMUYECKHE CBOWMCTBA: PEaKIMU C METallaMU U
HEMeTaJlJIaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ uapuibl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpHpoje, CIOCOOBI MOMy4YeHHs, (PU3NUYECKUE U XUMHUYECKHE
cBoiicTBa. ['asoreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOrCHOB.
JlabopatopHble U MPOMBIIITICHHBIE CITOCOOBI MOTYYeHHs raioreHoB. [IprMeHeHre raloreHoB u ux
COEIMHECHUM.

Kucnopoa, o30H. JIabopaTopHble M NPOMBIIIJIEHHBIE CIIOCOOBI MOJTYYEHHs KHUCIOpPOJA.
dusnyeckue 1 XMUMHUYECKUE CBOMCTBA U IPUMEHEHUE KHCI0poJa U 030Ha. OKCH/IbI M EPOKCHUIBI.

Cepa. HaxoxeHnue B mpupo/ie, CIocOoObI MoTydeHust, pU3NdecKre 1 XUMUYISCKUE CBOMCTBA.
Cepoonopon, cynbduabl. Oxeun cepsi(IV), okeun cepri(VI). CepHrictas u cepHasi KUCIOTHI U KX
cosit. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMenenue cepol U €€ COeTMHEHUIA.

A3oT. Haxoxenue B mpupo/ie, criocoObl NOMy4YeHUs, (PU3NIECKIe U XUMHYECKIE CBOMCTBA.
Ammuak, HUTpUAbL. OKcHIbl a30Ta. A30THUCTast U a30THAs KUCIOTHI M UX coyd. OcoOeHHOCTH
CBOMCTB a30THO KUCIOTHI. [IpuMeHenune a3ora u ero coeAMHEHUNH. A30THbBIE YA0OOPEHHUS.

®ochop. Haxoxmenue B mpupoze, crmocoObl moiydeHus, (U3MYECKHEe W XUMHUYECKUE
coiictBa. @ochunst u pochun. Oxcuast pochopa, pocdopnas kucnora u e€ conu. [Ipumenenue
docthopa u ero coenunenuit. PochopHbie yIoOpEHHS.

VYraepon, HaxoxAeHWe B Ipupoie. AJUIOTponHble Mogudukanuu. Dusnueckue U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcun yraepona(ll), okeun
yraepona(IV), yronbHas kuciaora u e€ coiau. AKTUBUPOBAaHHBIN yroib, agcopouus. dysiepensl,
rpadeH, yrnepoaHsle HAaHOTpYOkH. [IprMeHeHne NpocThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOIOM,
U €ro COCIMHECHUN.

Kpemuuii. Haxoxnenue B mpupoje, cocoObl MOMy4eHUs, (GU3NYecCKHe M XMMUYECKHe
cBoiictBa. Okcun kpemHus(1V), kpeMHueBas KMCIOTa, CUIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coequHeHuil. CTEKIO0, €ro MOJIy4eHHE, BUABI CTEKIIA.

[Tonoxenne metamioB B [lepuoandeckoit cucreMe XUMHYECKHUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue MetannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DIEKTPOXUMUYECKUN Psil HAMPsDKeHUH MeTaiioB. O01ye crocoObl MOJydeHHs] METAIIIOB:
TUIPOMETAJUTYPIusl, MUPOMETALTYPIHs, dJIEKTpoMeTanyprus. [IoHsTue 0 KOppo3un METaIOB.
CrniocoOblI 3aIIUThI OT KOPPO3HH.

OO6mass xapakrtepuctuka MeTtayiioB IA-rpynmsl [lepuoanueckoit cUCTEMBl XUMHUYECKHUX
aneMeHToB. Hatpuii u kanuil: monydenue, pu3MuecKkue U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapaktepuctuka meramuioB IIA-rpynmer [leproguueckoit cucTeMbl XMMHUYECKHUX
arieMeHTOB. Maruuii u Kaapluil: noiaydeHue, Gu3nueckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHNE

/—upguﬁgegmw@mm.l&éc\mocu BOJIBI M CTIOCOOBI €€ yCTpaHEHHUS.

0 JOKYMEHT JTOAMUCAH

: A3WYECKHE U XUMHUYECKUE CBONMCTBA, IIPUMEH
SHEWB@I% ﬁlegepq) 3UYECKlIE i €CKHUE CBOMCTBA, NMPUMEHEHHE MPOCTOrO
BCIIIECTBA M €ro COeAMHEHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA AITIOMHUHUA,

CepTngukat OE4 3901 hOREOROMIBESEC BHETRRRA 4.
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OOmast xapakTepucTHKa MeTauioB Mobounslx mnoarpynm (b-rpymm) Ilepuoauueckoit
CHUCTEMBl XMMUYECKHX 3JIEMEHTOB.

dusnueckue U XMMUYECKHE CBOWCTBA XpoMma U ero coequHeHUH. OKCHbl U THAPOKCHUIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[Tony4yeHue u npUMeHEHHE XpOoMa.

du3nyeckue M XHUMHUYECKHE CBOMCTBAa MapraHila M €ro coeauHeHud. Baxneiue
coenunenus: mapraunna(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€r0 OKMCIIUTENILHBIE CBOIICTBA.

®du3nuecKue 1 XMMUYECKHE CBOMCTBA »kKeje3a U ero coeAnHeHu. OKCuabl, THAPOKCUJIBI U
conu xene3a(ll) u xxeneza(Ill). [lomyuenue u npuMeHeHHE kKeye3a U ero CIUIaBOB.

dusnyecknue U XMuMHYECKHE CBOMCTBA MEAU U €€ coenrHeHui. [lonydenre u npuMeHeHue
MeIU U €€ COeIUHEHUN.

[{uak: momydeHue, GU3MUECKUE M XUMHUIECKHE CBOMCTBA. AM(OTEpPHBIC CBOMCTBA OKCHJIA U
TUAPOKCHUIA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHre HuHKa U ero COeIMHEHUN.

OKCHepUMEHTAIbHbBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAlllEHUI: n3y4eHrue o0pas3oB
HEMETaJJIOB, TOpeHHe cepsl, (ocdopa, xene3a, MarHus B KUCIOPOJE, U3YyYCHHE KOJUIEKLIUU
«Mertamibl U CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX U LIEIIOYHO3EMENbHBIX METAJUIOB C BOJOU
(BO3MO’KHO HCIOJIb30BAHNE BUI€OMATEPUANIOB), B3aUMO/ICHCTBHE LIMHKA U XKeJle3a C pacTBOpaMu
KHUCJIOT U LIEJIOYel, KaueCTBEHHbIE PEaKMU Ha HEOpraHWYEeCKUEe aHMOHBI, KATHOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJICCTBUE TMIPOKCUIOB ATIOMUHUS U IMHKA C paCTBOPaMH KUCIIOT U
HiesIoueH, peleHne dKCIepUMeHTalbHbIX 3aa4 1o TemaMm «[ anorens», «Cepa 1 e€ coeqMHEHUS,
«A30T 1 Qochop U UX COeqUHEHUs», «MeTambl TIaBHBIX HOATPYHI», «MeTaibl MOOOYHBIX
HNOATPYIII».

XuUMHUA U KU3HbD.

Ponp xumuu B oOecriedeHN yCTOWYMBOTO pa3BUTHS deloBeuecTBa. [loHsATHE O HAyYHBIX
METOJIaX MMO3HAHUS M METOI0JIOTHH Hay4YHOTO HCceoBaHus. HaydHble MpUHIIUIIBI OpraHU3aluu
XUMHUYECKOTO TIPOU3BOACTBA. [IpOoMBINIUIEHHBIE CITOCOOBI MONYYSHHUS] BaXKHEHIINX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOW KHUCIOTHI, MeTaHouna). [IpoMbllIeHHbIe CIOCOOBI
MOJIyYEeHUS METa/VIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHE OKpYy)Kalolled cpeabl U €ero
nocneAcTBusl. Poib XuMun B 00ecrieueHUN SJHEPTeTUIECKON OE30MacHOCTH.

XuMusg W 30poBbe uenoBeka. JlekapcTBeHHble cpencTBa. llpaBuna ucCHoIb30BaHUS
JIeKapCTBEHHBIX IpenapaToB. Pojb XUMHUM B Pa3BUTUN METUIHHBI.

XUMHS OUIIHA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBEIE T00aBKU. POJIb XUMHHU B 00eCIIeYeHNH
MMUIIEBOH O€30IMaCcHOCTH.

Kocmernueckue u mapgromepHsie cpenctBa. beitoBas xumusd. IlpaBunma Oe3omacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHUH B MIOBCEAHEBHON KHU3HU.
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HMEI-BI'FWBWWKW BamHeﬁmhe CTPOUTEIIbHBIE MaTepHUaJIbl (LIEMEHT, OETOH).

3JNIEKTPOHHOW MOAMUCHIO
XUMHS B CEIBCKOM X03sUCTBe. OpraHruecKiue 1 MUHEPAIbHBIC YI00pECHHUS.




CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHaJIbl, KPACKH, CTEKIIO0, KepaMuka. MaTtepuasl s

QJICKTPOHHUKU. HanotexHomorum.

PacuéTHple 3a1a4n.

PacuéTrr: Macchl BCIICCTBA NJIN 00BEMa ra3os 110 HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC

Wi 00bEMY OIHOTO W3 YYaCTBYIOIIHUX

B pEaKkIUH BEIIEeCTB, Macchl (00b&Ma, KOJIMYEeCTBa

BeH_ICCTBa) MMPOAYKTOB pCaKnuu, €CJIM OJHO H3 BCIICCTB HMMCCT IIPUMECHU, MACCHI (O6’béMa,

KOJIMYeCTBa BEIIIECTBA)

IPOAYKTa peaxuuu,

€CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEACIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO

BEIL[ECTBA, MACCOBOW JIOJIM U MOJIAPHOM

KOHOCHTpAllMK BCUICCTBA B PAaCTBOPC, AOJIM BbIXOOad

MNPOAYKTA PCAKIHUH OT TCOPCTUUCCKU BO3MOKHOIO.

MexnopeaMeTHBIE CBA3H.

Peanu3zanus MeXnpeIMETHBIX CBsI3€H MPU U3YYEHUH OOIIeH U HeOpraHM4ecKor XumMuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KAaK OOIMX €CTECTBEHHO-HAYyUHBIX OHATHH, TakK
Y NIOHATUH, IPUHATBIX B OTJEIBHBIX NIPEAMETAX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTecTBEHHO-HayyHbIE IOH

STHS: SIBIICHUC, HAYYHBIA (aKT, THUIOTE3a, TCOPHS,

3aKOH, aHalin3, CHHTC3, KHaCCI/IQ)I/IKaHHH, INCPUOAUIHOCTD, Ha6JHO,Z[eHI/IC, HU3MCPCHHC,

9KCIICPUMCHT, MOJCJIb, MOACIIMPOBAHUC.

Ousnka: MmaTrepus, MUKPOMHD, MaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,

W30TOITBI, PaJMOaKTHBHOCTH, MOJICKYIIA,
arperaTHoe COCTOSIHUE BEIIeCTBa, HIeaTbH
CKOPOCTB, JHEPTHUs, Macca.

OSHEPTreTUUYECKUIl YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
BIif Ta3, PU3NYeCKUe BETUYNHbI, STUHUIBI H3MEPECHHUSI,

buonorust: knerka, opraHusM, J3KocucTeMa, Ouocdepa, meraboiu3M, Makpo- U
MHUKpPORJIEMEHTBI, OENKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTroBOpOT BCIICCTB U ITOTOK SHCPIrUr B SKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIINBO, PECYPCHI.

TexHomorus: XxuMU4ecKas MNPOMBINIJICHHOCTb, MCETAJUIYPrusd, CTPOUTCIBHBIC MaTCpHaAJIbI,

CETbCKOXO03ICTBEHHOE IIpOU3BOJACTBO,
MMPOMBIIIJICHHOCTD, MMPOU3BOJACTBO

nmuumeBad MPOMBINIJICHHOCTD, q)apMaI_[eBTI/I‘IeCKaSI
KOCMETHUYCCKUX npemnaparos, MMPOU3BOJACTBO

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, JICKTPOHHAA ITPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA [MPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBEeTCTBHM C CHCTEMHO-IESATEILHOCTHBIM IIOAXOJOM B CTPYKTYpPC JIMYHOCTHBIX

)
CIEVIONHE. %Oﬁ%ag e 0003Ha[ﬁne O0yJalomUMHCS  POCCHUICKONH  TpaKAaHCKOM

0 I/IS%%?J(,F ﬁréb I_56031M0pa3

HaJIn4yue MOTI/IBa]_I OOy4CeHHIO;
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» Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUs BHICICHBI

BUTHIO, CAMOCTOSITETIBHOCTH M CaMOOIIPEJICIICHHIO;
TOTOBHOCTb ¥ CIIOCOOHOCTh  OOy4aroImuxcs
CTBE NpAaBWIAMH W HOPMaMH IIOBEJCHHUS; HaJMUYHE




MMpaBOCO3HaHUA, 9KOJIOTHYECKOM KYJIBTYPBI; CIIOCOOHOCTDH CTAaBHTh oeJii U1 CTPOUTH KU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE pPE3yJabTaThl OCBOEHHS IMpeaMeTa «XUMHSI» OTpaxaroT c(HhOPMUPOBAHHOCTh
OIIbITa MO3HABATEIbHON U NMPAKTUYECKON JIESATENbHOCTH 00YYaIOIUXCs B IPOLIECCE peann3alum
00pa30BaTeNbHON AEATEIbHOCTH.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IpeaMeTa «XUMHUSI» OTPAXKAT C(HOPMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHYECKOM JEATEIBHOCTH 00YUYaIOIIMXCS B IIPOIEcCe peaTn3aliiy
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpakaaHCKOro BOCIMTAHMSI:

OCO3HaHHS 00yYaIOUIMMUCS CBOMX KOHCTUTYL[MOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

MIPEACTABICHUS O COLMAJIBHBIX HOPMax MW TpaBWIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOpquKOﬁ JACATCIIbBHOCTHU IIPU CO3AaHUU y‘le6HBIX IIPOCKTOB,
PCIICHHUN y‘Ie6HI>IX M MTO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBbI, HAMEPEHUS, JIOTUKY U apIyMEHThl JPYTUX
IpY aHaJIN3€ pa3IMyHbIX BUJOB y4eOHOM NesATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAay4dHOMY HACIEAUI0 OTE€YECTBEHHOMU
XHUMHH;

YBa)XCHHUA K MHPOLECCY TBOPYUYECTBA B obmactu TCOpHUU H MPAKTUYCCKOI'O MPHUIIOKCHUA
XUMHHU, OCO3HAHUA TOIro, 4YTO JAHHBIC HAYKW €CTb PE3YyJIbTaT JJIIHUTCIBbHBIX Ha6J'II-OI[€HI/II\/JI,

KPOMMOTJIUBLIX OKCIICPUMCHTAJIBHBIX ITOUCKOB, IIOCTOAHHOI'O TPpyJda y‘léHLIX U MIPAKTUKOB;

UHTEpeca M IO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUHM U IIOCIEIYIOLIEM aHaIU3e
MH(}OpMaLIHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:
HPaBCTBEHHOTI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTHU OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKNUMU ABJICHUAMU, U IDUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYICh HA MOPAJIBHO-HPABCTBEHHBIC HOPMbI U IICHHOCTH;

T'OTOBHOCTH OILICHUBATh CBOE NMOBCACHUC W TIOCTYIIKHU CBOHUX TOBapI/IH_ICﬁ C HOSI/II_II/Iﬁ
HPABCTBCHHLBIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;
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4) q;epaﬂfpeaamm—le}%ﬁLprﬂeROBbﬂ:

OOKYMEHT NOANMUCAH

SNERYPORHBY HEHIRGEH P IopoBorg 1 Oe3omacHOTO 00pasza KU3HH, HEOOXOJIUMOCTH
OTBECTCTBECHHOT'O OTHOILIICHUA K COGCTBCHH( MYy (I)I/IBI/I‘IGCKOMY " ICUXUYCCKOMY 310POBbIO,




coOuo/ieHus MpaBuil 0e30macHOro oOpalleHHus ¢ BEIIeCTBAMU B OBITY, MOBCEIHEBHOU
KHM3HH, B TPYJAOBOH AEATEIEHOCTH;

IMOHUMaHus HOCHHOCTU IIpaBUJI HWHIAUBHUAYAJIBHOI'O H KOJIJICKTHBHOI'O 0€e3011acHOro
MOBCACHUA B CUTyAllUAX, YTPOKAIOIHNX 310POBbIO U JKU3HU JIIOIICP’I;

OCO3HAHMS TIOCIIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOIECHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUSI);

S) TPY10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTI/IBHOfI KOMIICTCHTHOCTH B y‘IC6H0-HCCH€I{OBaTeHBCKOﬁ JACATCIIBHOCTH,
06H_IGCTB6HHO HOH@BHOﬁ, TBOp‘ICCKOfI " APpYrux BUJaX ACATCIBHOCTHU,

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE B PEIICHUU TMPAKTUYECKUX 3a7ad COIHAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

HHTEpECa K IMPAKTUUYCCKOMY U3YUCHUIO npo@eccnﬁ Pas3IM4HOro pojaa, B TOM 4YHUCIIC Ha
OCHOBC IMPUMCHCHUA MMPCAMCETHBIX 3HAHUHU 110 XUMHU,

YBa)XEHUS K TPYAY, JIIOASAM TPyJa U pe3yJibTaTaM TPYIOBOH AESITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAIHHOM TPACKTOpUM 00pa30BaHusl, Oyayiien
npoeCCUu U pean3aiui COOCTBCHHBIX )KH3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBA;

6) IK0JIOrM4eCcKOro BOCIUTAHHS

HKOJIOTMUYECKH 11eJecO00pa3HOro OTHOIICHUS K MPUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

IMOHUMAaHUS TJI00aILHOIO XapakTepa 3KOJIOTHUYCCKUX np06neM, BIMAHHUA 3KOHOMHWYCCKUX
mponeccoB Ha COCTOAHUC HpHpO,Z[HOﬁ u COLII/IaJIBHOP’I CpCabl;

OCO3HaHUA HGO6XOJII/IMOCTI/I UCITOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHU IOJid pCUHICHUA BOIIPOCOB
panroOHAJIBHOT'O MPpUPOAOIIOJIb30BAHN A,

AKTUBHOTO HENPUATHSA ACUCTBUM, MPUHOCALIUX BPEI OKPYKAIOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPeIIpUHUMAEMBbIX
JIEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4¥s PA3BUTOrO DKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTMYECKOM KYJIBTYpBI, OIbITA
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHOM M COIIMAJIBLHOMN MPAaKTUKE, CTIOCOOHOCTU U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOJIOTHH XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMA:
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ﬂﬂpw%ﬁﬂﬁﬁwemmymn{e\m COBpEMCHHOMY YPOBHIO pa3BUTHUSA HAyKH H
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NOHMMAaHMs CrHeun(UKH XHMUU KaK HayKd, OCO3HaHUs €€ poiu B (HOpPMUPOBAHHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY KarolleM
MHpE KaK O €JUHCTBE IMPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AalMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM pPOJIM B CO3IaHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJBTYpBI, B PEIIEHUH IN100aIbHBIX IPOOIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
OHEPreTUUYECKOM, NUIIEBOW M DKOJOTMYECKOM O€30MacHOCTH, B PAa3BUTUM MEIULUHBI,
00eCreyeHn! YCIIOBHH YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOAOB IIO3HAHU,
UCIMOJIb3YeMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs eaaTh 000CHOBaHHbIE 3aKIIOUEHHsI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LENBIO ITOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS IJI1 pCIICHUA HpO6JICM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTEpECCA K IMO3HAHMIO, HCCIIeI0OBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAaHMM TI0 XUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPYAa B Pa3IUUHBIX cepax NpoPecCHOoHaNbHOMN AesTeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHBIe PE3YIbTATBI OCBOCHUSA MNPOrpaMMbl MO0 XUMHWH Ha YPOBHC CPCAHECTO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIONIMXCS MEXIUCIMIIMHAPHbIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BelECTBO,
SHEprus, sIBICHHE, MPOLEeCcC, CUCTEMA, HaY4HbIH (akT, NPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHble  yueOHble  JeHCTBHUS (mo3HaBaTenbHBIE, KOMMYHHMKATHUBHBIE,
peryJsTHBHBIE), oOecrieunBaomue  ¢GopMUpoBaHHE  (QYHKIMOHAJIBHOW  TI'PAaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00YYaroInXCs;

CIIOCOOHOCTh  OOYYArOIIMXCSl  MCIOJB30BaTh  OCBOEHHBIE  MEKIUCIHILUIMHAPHBIC,
CalbHBIE y4eOHbIC MEHCTBUS B TO3HABATEILHON W

COLIMAILHON MNAKTUKE.
NOKYMEHT NOAMMUCAH

3JIEKTPOHHOW NMOAMUCHIO




MeramnpeamMeTHble pe3ylbTaThl OTPa)XKalOT OBJAJEHUE YHUBEPCAIbHBIMU y4eOHBIMU
[I0O3HABATEIIbHBIMH, KOMMYHUKAaTUBHBIMU u peryasaTUBHBIMU JNECUCTBUSIMH.

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiCTBUS
1) 6a3oBble JJorMYecKHUe JAeCTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBAaTh U AaKTyaJlH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeaAcC/IsATL LCIIU ACATCIBHOCTU, 3adaBasd IHapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTHU C IIOCTABJICHHBIMU LECISAMU;

HCIIOJIB30BaTh IPpHU OCBOCHUU 3HAHUH HpI/IéMI)I JJOTHYCCKOT'O MbIIIJIICHUA. BbBIACIIATH
XApPaKTCPHBIC IIPU3HAKHU MOHSITHU U YCTaHaBJIMBATL KX B3aUMOCBA3b, HCIOJb30BATh
COOTBCTCTBYIOIIMEC MOHATHUA JIA 00BICHCHUS OTACIBbHBIX q)aKTOB u HBJ'ICHI/If/'I;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHAaBJIMBATb NPHUYHNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU ABJICHUAMMU,

CTPOUTBH JIOTUYECKUE PACCyKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AaHAJIOTUH ), BHISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUUSI B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIIIOUYECHUS,

IIPUMEHATH B IPOLIECCE TMO3HAHUS HCIOJIb3YyEMBIE B XMMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSTh Ha3BaHHbIE MO/IETIbHBIE MPECTABICHUS IS
BBISIBJICHHSI XapAKTEPHBIX IPU3HAKOB U3y4YacMbIX BEILIECTB U XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:
BJIaACTb OCHOBAMH METOJOB HAYUYHOT'O MMO3HAHHMA BCUICCTB U XUMHWYCCKUX peaKum‘/'I;

dbopMyaupoBaTh €I W 3aJa4d  HWCCJICNOBAaHMs, WCIOJb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ju1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 TPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIQJIETh HaBBIKAMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M MPOBEIACHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJOM IpOIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHUS, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCIIeA0BaTEIbCKON U HpOCKTHOf/'I ACATCIIBHOCTH,

/
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Hp&ﬁT&zgﬁEﬁ%@ﬁ%‘hW&ﬁeHﬂm paBHQIHBIX MECTOAOB IIO3HAHUA.

SJ'IE§TPO HOW NOANUCHID.,
) padora ¢ uH(pOpManueii:




OPUEHTHUPOBATHCSI B  PA3IMYHBIX HCTOYHUKAX HHGpopManmuu (Hay4HO-TIOMYJIApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHATM3MPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OIICHUBATh
€€ 10CTOBEPHOCTh M HEMPOTUBOPEUYUBOCTb;

dbopMynupoBaTh 3ampochl U MPUMEHATH PA3NIUYHBIE METOJbl MpPU IMOUCKE M OTOOpe
uHpopManuu, He0OXOAMMOM IS BBIOJIHEHHS YUeOHBIX 3a7a4d ONpeaeEHHOTO THIIA;

nproOpeTaTh OIBIT UCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBEIOMPATh ONTHMAIBHYIO (HOpMY TpeICTaBICHHS WHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U APYTHUE);

UCIIONIb30BAaTh HAYYHBIM SI3bIK B KauyecTBE CpeACTBa MpU pPadOTe C XHUMHUYECKOM
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MYEeCKne W MaTeMaTW4YecKHe) 3HaKu |
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATTISAJHOCTH.
KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXTaeMOH TEeMbI B XOJC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh UieU, GOPMYIHUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATE C Hpe3eHTaHI/I€I\/JI PE3YIbTATOB MO3HaBaTEeIbHOM ACATCIIBHOCTHU, IMOJTYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TP  BBIIOJHEHUM XHMHUYECKOTO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOMCTB HW3y4aeMBbIX BEIIECTB,
peanu3aly y4eOHOro MpoekTa, M (POpMyIUpoBaTh BBIBOJBI MO pe3yiabTaTaM MpPOBEIEHHBIX
UCCJIEIOBAaHUM TMYyTEM COIJIACOBaHMS MO3MLIMHA B XoJ€ OOCYXIEHHS M OOMEHAa MHEHUSMHU.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JedcTBUA:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYILECTBISATh CBOIO MO3HABATEIbHYIO NIESTEIbHOCTb,
onpenenss e€ Ieau U 33Jaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alroOpuT™M JEUCTBUN IPU BBHINOJHEHUHM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEelICHHs C YYETOM MOJyYeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLICHKU.
IMPEJIMETHBIE PE3YJIBTATbBI
[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTpamMMbl 10 XMMHUU Ha YriayOJIEHHOM YpPOBHE Ha

YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeNU(UYecKHe I y4eOHOro mpeaMera
«XWMUS» HAYYHRIC 3HAHWS, YMEHHWS WU CHOCOOBI ACHCTBUU MO OCBOCHHUIO, MHTEPIPETANHU U

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

npe %ﬁ%ﬁ%ﬁ{ﬁ-}or%l Ililﬂp%’lc BHJIbI ACATCIIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA W ITPUMCHCHUIO
3 T 3 ﬁtﬁi EFB( CUTyallYdX, a TAKXKC B PCAJIbHBIX XHW3HCHHBIX CHUTyallUuAX,

CBA3AaHHBIX C XUMHCH.




[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Imas u HeopraHudeckast XUMHsD» OTPaKaroT:

c(OpPMUPOBAHHOCTH MPEJICTABICHUI: 0 MAaTEPUATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIBI, O MECTE U 3HAUEHUHU XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK
u e¢ ponu B OOECIEUYCHHWH YCTOWYMBOTO PA3BUTHSA, B PEIICHUU MPOOIEM SKOIOTHYECKOH,
SHEPreTUYeCKOM U TMHUIIEeBOM OE30MacHOCTH, B Pa3BUTHH MEIUIUHBL, CO3JAHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECIECUECHHWH  PAMOHAIBHOTO
MIPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UeJIOBEKa, a TAKKE
HKOJIOTHYECKU 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/10pPOBBIO M IPHPOTHON CPEIC;

BJIAJICHHUE CHUCTEMON XHMMHUYECKMX 3HaHHWH, KOTOpass BKJIIOYAeT: OCHOBOIIOJAraloliue
HOHATHS — XUMHUYECKHUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, HJICKTPOHHAs 000JI04Ka aToMa, S-
p-, d-aromHble OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aToma, TMOpUAM3ALMS
aTOMHBIX OpOuWTajel, WOH, MOJIEKYyJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTEICHb
OKUCTICHUs, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KPHCTAJUIMYECKasl pPeIéTKa, XUMHUYECKash Peaklus, pacTBOp, SJICKTPOIMTHI, HEIJIEKTPOJIUTHI,
DIIEKTPOJIUTUYECKAsT  JMCCOIMALUS, CTENEeHb JUCCOIMAIMK, BOJIOPOJHBIA  IOKa3aTelnb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIIIOBOH 3()()EKT XMMUYECKON peaKkInu, CKOPOCTh XUMHYECKOH
peakuru, XHUMHUYCCKOC PaBHOBCCHUC, TCOPUM U 3aKOHBI (TCOpI/ISI 3J'ICKTpOJ'II/ITI/I‘-ICCKOI71
arcconuanuy, nepuoaundeckuii 3axon .M. MenzaeneeBa, 3aKOH COXpaHEHHs MacChl BEILECTB,
3aKOH COXpPAaHCHUS M HNPCBpallICHUSA SHECPTHU IPH XUMHUUYCCKHUX PCAKIHAX, 3aKOH IOCTOSAHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3BIK XUMHUH,
MHPOBO33PCHUCCKHUEC 3HAHUA, JIC)KAIIUMC B OCHOBC IMOHHMMAHUA HNPUYMHHOCTH W CHUCTECMHOCTHU
XMMHUYECKUX SIBJICHUI; COBPEMEHHBIE IIPEICTABICHHUS O CTPOSHHH BELIECTBA HA aTOMHOM, HOHHO-
MOJICKYJIAPHOM W HAAMOJICKYJIIPHOM YPOBHAX; MPCACTABICHHUA O MCEXAaHHM3MaX XHMHUUYCCKHX
pEeaKInid, TEPMOJIMHAMHUYECKUX
N KMHCTHYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUH, paCTBOpaAx U
JMCTIEPCHBIX cHcTeMaX; (aKTOJOTMUECKHE CBEJCHHMS O CBOICTBax, COCTaBe, IMOJYYEHHUH WU
0€30MacHOM HCIOIb30BAaHUM BaKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTHUUECKOM
JeSITeIbHOCTH YeJIOBeKa, OOIIMX HayYHBIX MPUHLIUIAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN: BBISBIISThH XapaKTEpHbIE MIPU3HAKU
MOHATUH, YCTAaHABIIUBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHSA  IIpU
OINMCAaHUU HEOPTraHWYECKUX BEUIECTB U UX IPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHUS UCIIOIH30BATh XMUMHYECKYI0 CHMBOJIMKY JJISi COCTaBIICHUS
dbopMyn BEHIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUi, CHCTEMATHUECKYyl0 HOMEHKIATYpYy
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJEITHHBIX BEIIECTB;

C(l)OpMHpOBaHHOCTI) YMCHUA ONIPCACIAThL BAJICHTHOCTD U CTCIICHD OKUCIICHUSA XUMHYCCKUX
OJICMCHTOB B COCIHMHCHMUAX, BUJ XHMHYECKON CBSI3HU (KOBaJ'IeHTHaﬂ, HMOHHasi, METaJlJIM4YCCKasd,
BO,Z[OpOIIHaH), THII KpHCTaHHquCKOﬁ peHléTKI/I KOHKPETHOT'O BCIICCTBA,

c(OPMHUPOBAHHOCTh yYMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BEUIECTB OT BHUJA
XUMHYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW pEeImETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

/

O

chOPMUPORAHHOCTL  YMEHWN® KNACCU(UIIMPOBATh: HEOPIaHMUYECKHE BEIIECTBA 10 UX
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c(OPMHPOBAHHOCTh ~ YMEHHUS PAcKphIBaTh  CMBICT  INepuoanyeckoro  3akona [l
W. MenzneneeBa M JIEMOHCTPHPOBATh €ro  CHCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO |
MPOTHOCTUYECKYIO (QYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh JEKTPOHHOE CTPOSHHUE aTOMOB U HOHOB
XUMHUYECKHX  JJEMEHTOB  IEpPBOro—4eTBEPTOro  mepuogoB  [lepuoawdeckoil  CHUCTEMBI
J.1. MenneneeBa, HCNONB3Yys IOHATUSA  «HEPreTUYECKHE YPOBHM», <(«OQHEPreTUYECKUE
MOIYPOBHUY», «S-, p-, d-aTOMHBbIE OpOUTaNMN», «OCHOBHOE U BO30YXKAEHHOE HHEPreTHUECKUE
COCTOSTHUSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX DJIIEMEHTOB U
UX coeauHeHuW 1o mnepuoaam u rpynnam llepumoamyeckoit cucremsl [[. WM. Menneneena,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB JJICMEHTOB Ha OCHOBE CTPOSHUS X IJICKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUYECKHUE CBOMCTBA
BEILLECTB PA3IMYHBIX KJIACCOB, NOATBEPKIATh CYILIECTBOBAHUE T'E€HETUYECKOM CBSI3U MEXKAY
HEOPTraHWYECKUMH BEIIECTBAMH C TIOMOIIBI0 YPaBHEHHM COOTBETCTBYIOIIUX XUMHUYECKHUX
pEaKIu;

c(OpMUPOBAHHOCTh YMEHMSI PACKpBIBaTh CYLIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuMii MOCPeICTBOM COCTABICHMSI 3JICKTPOHHOI'O OajlaHca 3THX peaklHil; peakuuil HOHHOrO
oOMeHa MNyTEM COCTaBJIEHUS HX IOJHBIX M COKPAaLIEHHBIX HOHHBIX YpaBHEHHWH; peakuuil
THJIPOJIN3a; PEeaKUUid KOMIUIEKCOOOpa3oBaHUS (Ha MpHUMEpe THIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XMMHUYECKHUX
peakuuii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTEpUCTUK, XapaKTep M3MEHEHHs CKOPOCTH
XUMHYECKON peaklMy B 3aBUCUMOCTU OT Pa3jINYHBbIX (AKTOPOB, a TaKXKe XapaKTep CMEIECHUs
XMMHUYECKOT'0 paBHOBECHUS O] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle Illarense);

C(i)OpMPIpOBaHHOCTB YMCHUA XapaKTCPU30BATh XUMHWYCCKUC PCAKIHU, JIC)KAIUEC B OCHOBC
MPOMBIIIJICHHOT'O  TTOJTYYCHHA CCpHOfI KHUCJIOThI, aMMMHaKa, O6HII/I€ HAaYYHBIC IIPHUHIMAIIbLI
XUMHYCCKUX TIPOU3BOICTB; LICJICCOO6p&3HOCTB IMPUMCHCHUA HCOPTAaHUYCCKUX BCUICCTB B
IMPOMBIINIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHHA PUCK-TIOJIb3a,

c(OpMHPOBAHHOCTD BJIaJICHHUSI CHCTEMON 3HAHUN O METO/1aX Hay4HOTO MO3HAHUS SBJICHHUH
PUPO/IbI — HAOIIOIEHHE, U3MEPEHNE, MOJEITNPOBAHNE, SKCIIEPUMEHT (PEaTbHBIM U MBICIIEHHBIH ),
UCTOJNBb3YyeMBbIX B €CTECTBEHHBIX  HayKaX, yMEHHUS OPUMEHSTb T  3HaHUA  IIpH
HKCIIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOM EATENBHOCTH YEJI0BEKA U B IOBCETHEBHOM JKU3HH;

c(OPMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUNA C MOHATUSAMH U
NPEJICTAaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
NOHUMAaHMs MaTepUAILHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUSI IPOBOJUTH PACUETHI: C UCIIOIb30BAaHUEM MOHATUN «MaccoBast
JI0J1s BEIIECTBA B PACTBOPE» U «MOJISIPHAsI KOHLIEHTPAIIHs»; MAaCChl BellleCTBa I 00bEMa rasa 1o
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM O0O0bEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIIECTB; TEIUIOBOrO 3(hexra peakiiuu; 3Ha4YeHNUS BOJOPOIHOIO ITOKa3aTelNs pacTBOPOB KUCIIOT U
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c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENILHO TUIAHUPOBATh U MPOBOAUTH XMMHUYECKUN
SKCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMeHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPE/Ibl PACTBOPOB BEIIECTB C NOMOUIbIO UHIUKATOPOB,
U3Y4YEeHUE BIUSHUS pPa3NUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKON peaklHu, pelleHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TemaM «Metamib» u «HemeTamib») ¢ COOMI0eHUEM MpaBUl
Oe3omacHOro obOparieHus C BellecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (POPMYIHPOBATH
[eNlb  MCCIENOBAaHUsA, TMPEACTABIATh B pPa3NUYHOM (QopMe pe3yabTaThl dSKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJII0IaTh TIPABUIA TOJIb30BAHUS XUMHYECKOM MOCYI0N U
1ab0paTOPHEIM 000PYAOBAaHHEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMH TI0
BBITIOJIHCHHIO J1a00OPaTOPHBIX XUMHUUYECKHUX OIBITOB, SKOJOTHYECKH IE]I€CO00pa3HOTO TTOBEACHUS
B OBITYy W TPYIOBOW MICSITEILHOCTH B IIENIIX COXPAHEHUS CBOETO 3J0POBBS, OKPYXKAIOIICH
NPUPOJHOM Cpenbl W JOCTHXKEHUsT €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JEHUCTBUS Ha YKUBBIC OpPraHU3Mbl ONPEACIEHHBIX HEOPraHWYECKUX BEILIECTB,
nmoHuMas cMbIcl nokaszarens I[1JIK;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIJIATH IIEJCHANPABICHHBIH IMOUCK XUMHUYECKOU
uH(poOpManMM B pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-Hay4Has JIUTepaTypa, CpeiCcTBa
MaccoBoi uHpopmanuy, VHTEepHET W Jpyrue), KpPUTUYECKH AaHAIM3MPOBATH XMMUYECKYIO
uH(popMalnio, nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIECHHOW y4eOHOM
3aJ1avuen.

- \
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TEMATHUYECKOE INTAHUPOBAHUE
11 KITACC TEOPUA

Ne  |HammenoBanue pa3aesioB ¥ TEM IPOrPaMMBI
n/n

KonnuectBo yacoB

DnekTpoHHbIC (IUPPOBHIE)
o0pazoBaTenbHBIE PECYPChI

/

o

o

CepTMqu/lKa:T3 '01E4 2%%8%%&%8%%%%?80% %%47 I/1HI§II'£ F%MHH 1 AKHBHD
OencteuteneH ¢ |05.02.2026 no 01.05.2027

Bcero| KontpomnbHbie [IpakTuueckue
padoThI paboThI
I'naBa 1. TeopeTnueckue 0OCHOBbI XUMUM
1.1 | Crpoenue atoma. [lepuonnueckuii 3akon u Ilepuonuueckas |5 bubnnoreka [JOK
cucteMa XxumMudeckux 3neMeHnToB J1. V1. Menneneena https://m.edsoo.ru/d69df650
1.2. |Crpoenue BemiectBa. MHOrOOOpasue BEIIECTB 11
1.3. | XuMuueckue peakinu 21 1
Hroro nio pazaeny 37 1
I'nasa 2. Heoprannueckas xummusi
2.1 |Hemeramibl 29 1 bu6mmorexa [IOK
https://m.edsoo.ru/d69df650
2.2 |MeTtamnsl 25 1 bu6mmoreka [JOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 54 2
I'nasa 3 OKMMBHIBRENTNCAH
ANEKTPOHHOW NOANUCKLIO
8 bu6mmoreka [IOK

https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
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HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel

KonnuectBo yacoB

DnekTpoHHbIE (IU(PPOBHIE)

n/n o0pazoBaTenbHBIE PECYPChI
Bcero| KontponbHbie [IpakTuueckue
paboThI paboThI
Hroro no pazgeny 8
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 3
11 KITACC ITPAKTUKA
No  |HammeHoBaHHE pa3fenoB U TEM MPOrPAMMBI KommuectBo yacoB DnexTpoHHbIe (U POBLIE)
n/m o0pa3oBaTenbHbIE PECYPCHI
Bcero| KonTposbHble [IpaxkTrueckue
paboThI paboThI
I'naBa 1. TeopeTnyeckne 0CHOBbI XUMHHU
1.1 | Ctpoenue aroma. Ilepuognuecknii 3akoH u Ilepuoanueckas |2 bubnuoreka [IOK
cuctema xumudeckux aemeHToB [1. 1. MenneneeBa https://m.edsoo.ru/d69df650
1.2. |Ctpoenue BemiectBa. MHOTOOOpa3He BEIIECTB 3
1.3. | XuMuueckue peakiuu 9 2
é Hrtoro mmo pasnen ) 14

OKVM%HT noanMcCAH

o Inaga?] Iﬁ%BBP&HMQUcE
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Ne |HammeHoBaHue pa3/ielioB U TEM MPOTPaAMMBbI KommaecTBo yacos DnexTpoHHbIe (U POBLIE)
n/n o0pazoBaTenbHBIE PECYPChI
Bcero| KontponbHbie [IpakTuueckue
paboThI paboThI
2.1 |Hemeramibl 8 4 bubmuorexa [JOK
https://m.edsoo.ru/d69df650
2.2 |Metamisl 7 2 bubmuoreka [JOK
https://m.edsoo.ru/d69df650
Hroro no pazgeny 15
'naBa 3. XumMus u :Ku3Hb
3.1 |Meroapl No3HAHUS B XUMHH. XUMUS U )KU3Hb 3 bu6nmoreka [JOK
https://m.edsoo.ru/d69df650
Hroro nio pazaeny 3
Pe3epBHOE Bpems 2
OBUHIEE KOJIMYECTBO YACOB 11O MTPOTPAMME 34 8

/

~
OOKYMEHT NOoAMNMMCAH
3NEKTPOHHOM NOAMUCHIO
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MNPOBEPAEMBIE HA EI'D IIO XUMHWHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OGFPA30OBAHUS/10

u 11 KJIACC/

Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CPeHEro 00111ero
o0pa3oBaHus

Branenue cucreMoit XuMUYECKUX 3HAHUHN, KOTOPAsi BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE MOHATHSA (XMMUYECKUH 3JIEMEHT, aTOM, W30TOIbI, 3JICKTPOHHAS
00o0J10UKa aToma, §-, p-, d-3IIEKTPOHHBIC OPOUTAII ATOMOB, OCHOBHOE M BO30YKIEHHOE
COCTOSIHHE aTOMa, WOH, MOJIEKYJIa, BAJICHTHOCTB, AJICKTPOOTPUIIATEILHOCTh, CTENCHD
OKHCJICHUS, XAMIYIECKasl CBSI3b (G- U M-CBS3b, KPATHBIE CBSI3H ), THOPH N3N AaTOMHBIX
opOuTae, KpHCTALIMYECKas PENIETKa, MOJIb, MOJIIpHAs Macca, MOJISPHBIA 00BEM,
MOJISIpHAasE ~ KOHIIGHTpAIWs, pPAacTBOpbl  (MCTUHHBIC, JHCICPCHBIC  CHUCTEMBI),
KPUCTAJUIOTU/IPATHI, YIJCPOTHBIN CKeleT, (QYHKIMOHAIBHAS TPyIIa, pajukal,
U30MEPBI, CTPYKTYpHas (Gopmyiia, U30Mepus (CTPYKTypHas, reoMeTpudeckas (Iuc-,
TPAHCH30MEPHsI), TOMOJOTHYCCKUN PsI, TOMOJIOTH, YTJICBOJOPOMBI, KUCIOPOA- H
a30TcojepKaIlIne COSMHEHHS, OMOIOTHIECKH aKTHBHEIC BellecTBA (YTIICBOIBI, JKUPEI,
0eTIKM), MOHOMED, TIOIIMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COSTNHECHUS,
KPeKWHT,  pU(OPMHHT,  THUOBl  XUMHYCCKHX  peakmuil  (OKHUCIUTEIHHO-
BOCCTaHOBHTENBHBIE, 9K30- U DHIOTEPMHUYECCKHE, PEAKIUN HOHHOTO OOMEHa, TOMO-
U FEeTepOreHHbIe, 00paTuMble W  HEOOpaTHMBbIC), pPAcTBOpP,  AJIEKTPOIUTEHI,
HEOJICKTPOJIUTHI,  JIEKTPONUTHYCCKAs  JUCCOIMAIMSI, CTENCHb  JAMCCOIHAIINH,
OKHCJIMTENIb, BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTh XHMHYECKOW PEaKIlUH,
XHUMHYECKOE PABHOBECHE)

1.2

TCOpUU U 3aKOHBI (Teopm[ XUMHUYECKOI0 CTPOCHHSA OpPraHUu4YC€CKUX BCIICCTB
A.M. bytnepoBa, Teopusl NMEKTPOIUTHIECKON nuccormanmu, [lepuonnyecknii 3aKoH
J.W. MenneneeBa, 3aKOH COXpPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUN
S3BIK  XMMHHM, MHPOBO33PEHUECKHE 3HAHUS, JIeKAllUe B OCHOBE IOHUMAaHHA
NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIIEHUM, COBPEMEHHbIE NPECTAaBIEHUS O
CTPOCHHMU BEIIECTBA HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpeACTaBJICHUA O MEXaHU3MaxX XHUMHUYCCKUX peaKHHﬁ, TCPMOANHAMUYCCKUX U
KUHETUYCCKHUX 3aKOHOMECPHOCTAX HX IMPOTCKaHUA, O XHUMHUYECKOM pPABHOBCCUH,
JUCIICPCHBIX CUCTEMAX

1.4

(bakToIOTHYECKHE CBEJCHUS O CBOMCTBAax, COCTaBe, TOJYYCHHH M Oe30IacHOM
WCTIOJIb30BAHUN BAXXHEHUINTUX HEOPTaHWYECKMX W OPraHMYECKUX BEIIECTB B OBITY U
MPAKTHYECKON JICITEIHHOCTH YeIIOBEKa

1.5

o0mmye HaydyHbIe TPUHINIBI XHMHYECKOTO MPOU3BOACTBA (HA IpUMEpe MPOU3BOJICTBA
CEpPHOM KMCIIOTHI, aMMHaKa, METaHOJIa, IlepepaboTky HeTH)

CdopMHUPOBaHHOCTh YMEHHIA BBISBIISATH:

2.1

XapakTepHble MPU3HAKM M B3aUMOCBSI3b U3YUCHHBIX IOHATHH, IPUMEHATbH
COOTBETCTBYIOIIME MOHSTUS IIPU ONMCAHUU CTPOCHUS U CBOMCTB HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB U UX ITPEBpPaIICHUN

2.2

B3aMMOCBSI3b XUMHYECKUX 3HAHUM C ITOHSITHSIMH U MPCACTABJICHUAMU JIPYTUX
MNpeaAMETOB  JIA 0ojiee OCO3HAHHOIO IIOHMMAaHUS H OOBSCHEHHS CYHIHOCTHU

/
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Kon
NMPoBePSIEMOro
TpeOoOBaHMS

3.1

IIpoBepsiemble TpeGOBaHUSA K MPeAMETHBIM Pe3yJbTAaTaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 00111ero
o0pa3oBaHus

HaMMCHOBAHUA XUMHWYCCKUX CO@Z[I/IHGHI/Iﬁ MEXKIAYHAPOJIHOro COro3a TCOpCTI/I‘ICCKOI‘/JI n
HpHKJ'IaIlHOfI XHMHUU U TPUBUAJIBHBIC HA3BAHUA BCIIECTB, OTHOCAIINXCA K N3yUCHHBIM
KJIacCaM OpPTaHUYCCKUX U HCOPTraHNICCKUX COEJIMHEHUM

3.2

XMMHYECKYI0O CHMBOJIMKY JUI COCTaBJIEeHHS (OpMyNl HEOPraHWYeCKHX BEIIeCTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (HhOopMyII
OpPraHUUYECKUX BELIECTB

ChopMUpOBaHHOCTh YMEHUS KIaCCH()UIIMPOBATH:

4.1

HEOPraHNM4YCCKUE BCIIECTBA, CAMOCTOATCIIBHO BLI6I/IpaTI) OCHOBaHUA W KPUTCPUHU JJIA
KﬂaCCI/I(I)I/IKaIII/II/I N3Yy4aCMbIX XUMHWYCCKHX 00BEKTOB

4.2

OpPraHn4CCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)IGI/IpaTL OCHOBaHUA W KPUTEPpHUU JIAd
KﬂaCCI/I(l)I/IKaHI/II/I N3Yy4aCMbIX XUMHWYICCKHUX 00BEKTOB

4.3

IO PasiMYHBIM TpH3HaKaM (YHUCIYy M COCTaBy peardpyrollMX BelIECTB, TEIUIOBOMY
s dekTy peakiyy, I3MEHEHUIO CTeTleHel OKUCIISHHS SJIEeMEHTOB, 00PaTUMOCTH PeaKLyy,
YUYaCTHIO KaTaJIi3aTopa)

CdopMHUpPOBaHHOCTh YMEHUS XapaKTEPH30BATh DIIEKTPOHHOE CTPOCHHE aToMOB (B
OCHOBHOM M BO30YXIEHHOM COCTOSHHWW) W HOHOB XHMHYECKHX dJIeMeHTOB 1 — 4
nepuonoB Ilepumogmueckorn cucrtemsl .M. MenneneeBa ©W WX  BaJCHTHBIC
BO3MOKHOCTH, MCIIOJIb3YS TIOHATHA S-, p-, d-3JIEKTPOHHBIC OPOUTAIH, SHEPTeTUICSCKHE
YPOBHU

ChopMHpOBaHHOCTE yMEHHS OOBSCHATH 3aKOHOMEPHOCTH HM3MEHCHHS CBOHCTB
XHUMHAYECKHX DJIEMEHTOB M 00pa3yeMBIX HMH COCIMHEHHH 110 IEPHOAM U TPYyIIaM

ChopMHpOBaHHOCTE YMEHHS COCTaBILITH YPABHCHUS XHMHUYECKUX pEaKUuid ¢
pacKpbIBaTh UX CYITHOCTH:

7.1

OKHUCJIMTETEHO-BOCCTAHOBHTEIBHBIX peaKnui HOCPEACTBOM COCTaBJICHHS
3IEKTPOHHOTO OATaHCa ITUX PEAKIHI

7.2

YpaBHEHUS peakLUil pa3IMyuHbIX TUIIOB; IIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKLIUN
HMOHHOTO 0OMEHA, YYUTHIBAs YCIOBHS, TPU KOTOPBIX ATH PEaKIMU HIYT 10 KOHIIA

7.3

peakiuii  THOpONM3a,  peakluil  KOMIUIeKcooOpazoBaHMs  (Ha  mpuMepe
THJPOKCOKOMIUICKCOB I[HKA 1 aJTFOMUHHS)

CdopMHUpPOBaHHOCTh YMEHUS MMOATBEPKIATh:

8.1

Ha KOHKPETHBIX MNPHUMEpaAx XapaKTCp 3aBUCUMOCTHU peaKHHOHHOﬁ CIIOCOOHOCTH
OpraHN4Y€CKUX COCJIMHEHUM OT KpaTHOCTH U THUIIA KOBAJICHTHOM CBSI3U (G- " TE-CBFBI/I),
B3aMMHOI'O BJIUAHUA aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaX, a TAKKE OT 0COOEHHOCTEH
pcajin3ally pa3JIMIHbIX MEXaHU3MOB ITPOTCKAHU S peaKum‘/'I

8.2

XapaKTepHble XMMUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLUIMMM IKCIEPUMEHTAMU
1 3aIIMCSIMU YPaBHEHUM XMMUYECKUX pEeaKLUi

CdopMHpPOBaHHOCT, YMEHHUS XapaKTEPHU30BaTh COCTAB M Ba)KHEHIIME CBOWCTBA
BEILIECTB, MPUHAMICKAIINX K ONpEACNEHHBIM KilaccaM M TpyINaM COEIWHEHUHN
(pocThie BelecTBa, OKCUIIBI, THAPOKCHUIIBI, COJIM; YTIIEBOIOPOIBI, MPOCThIC 3(PUPHI,
CHUPTHI, (PEHOJBI, ANBACTHUABI, KCTOHBI, KapOOHOBBIC KHUCIOTHI, CIIOXKHEBIC 3(UPEL,
JKUPBI, YTI€BOJIBI, aMUHBI, AMIHOKHCIIOTEI, OCIIKH)

10

ChopMHpOBaHHOCTE yYMEHHSI TPOBOTUTH PACUYETHI IO XHUMUYECKUM (QOpMyiaaM u
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Kon
NMPoBePSIEMOro
TpeOoOBaHMS

10.3

IIpoBepsiemble TpeGOBaHUSA K MPeAMETHBIM Pe3yJbTAaTaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 00111ero
o0pa3oBaHus

TEIUIOBOTO A (deKTa peakiuit

10.4

00BEMHBIX OTHOIIEHUH T'a30B

10.5

10 HAXOXKJICHUIO XUMHUIECKOI (popMyIbl BemecTBa

11

Brnanenue cucremoil 3HaHMIA 0 METOAaX HAYYHOTO IIO3HAHUS SIBICHUM TMPHUPOIBI,
WCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX M YMEHHE MPUMEHSATh 3TH 3HAHHS TPH
AKCIIEPUMEHTAIILHOM HCCIICIOBAHUH BEIIECTB M ULl OOBSCHCHHS XHMHUYCCKHX
SIBIICHUH, UMEIOIIUX MECTO B MPUPOJE, MPAKTUUECKON NIESTEIbHOCTH YeloBeKa U B
IMOBCEAHECBHOM KU3HU

12

CdopMupoBaHHOCTh YMEHHUS IPUMEHSTH (MCIIOIB30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX
BEIIECTB JIJIs SKCIIEPUMEHTAJIBHOM MPOBEPKU THIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
MPOTEKaHUs] XUMHUYECKHX pPEaKklUuii W TPOTHO3UPOBAHHS BO3MOXHOCTEH UX
OCYIIIECTBJICHIS; CHCTEMHBIC XUMUICCKIE 3HAHMS ISl OOBSICHEHUS U TIPOTHO3UPOBAHIIS
SBJICHUH, KMEIOIIMX €CTECTBEHHOHAYUHYIO MPHUPOAY; Ul MPUHATHA TI'PaMOTHBIX
perieHuii mpo0IeM B CHTYalUsIX, CBSI3aHHBIX C XUMUCH

13

ChopMHpPOBaHHOCTD YMEHHS IJIAHHPOBATH W MPOBOIUTH XUMHUCCKHH SKCIIEPHUMEHT
(mosryyeHre ¥ M3ydEHHWE CBOMCTB HEOPraHMYeCKHX W OPTraHMYEeCKHX BEIIECTB,
Ka4eCTBCHHBIC PEAKIINU YIIIEBOIOPOIOB PA3ITHYHBIX KIIACCOB U KHCIOPOICOICPIKAIINX
OpPraHUYECKUX BEIICCTB, PEIICHHE JKCICPUMEHTANBHBIX 3a/la4 110 PaclO3HABAHHIO
HEOPTaHWYEeCKUX W OPTaHWYECKHUX BEIIECTB) C COOJIIOJIEHHEM NpaBWil OE30MacHOTO
oOparieHust ¢ BELIECTBAMH U Ja0OpaTOPHBIM 000pynOBaHUEM; (HOPMYTUPOBATE LIENU
WCCIIEIOBAHUS; MPEACTABIAT: B pasiM4yHON (opMme pe3ynbraThl 3KCIIEPUMEHTA,
AHAJN3UPOBATH U OIICHUBATh MX JJOCTOBEPHOCTH

14

ChopMHPOBaHHOCTH YMEHHS OCYILIECTBIATH IIEICHANPABICHHBIA OUCK XHMHYECKOH
MHGOPMALMA B Pa3IMYHBIX WCTOYHUKAX (HaydHas M y4eOHO-Hay4Has JHTeparypa,
CpeacTBa MaccoBo WH(oOpManmy, ceTb VHTepHeT W 1pyrue), KpPUTHYECKH
AQHATM3UPOBaTh XMMHYECKYI0O MH(OpPMAIHIO, IepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUH C ITOCTABICHHON yueOHOM 3anaueit

15

CdopMupoBaHHOCTH yMEHHUsI  MPOTHO3MPOBATh, AHAIM3UPOBaTb M  OICHUBATH
WHPOPMAIMIO C TO3WIMHA SKOJIOTHYECKOH Oe30MacHOCTH TOCHIEACTBUI OBITOBOH H
MIPOU3BOJICTBEHHON NEATEIBHOCTH 4EIOBEKa, CBA3aHHOM C TiepepabOTKOil BeEIecTB;
c(hOpMHPOBAHHOCTh YMEHHUI 0CO3HABAThH OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPTaHU3MbI
OTIpeIeTIEHHBIX BEIIECTB, TMOHWUMAsl CMBICH TIOKa3aTeNs IPENeIbHON JIOMyCTUMON
KOHIICHTPAIINH, ¥ TIOSICHSTh Ha TIPUMEPAX CITOCOOBI YMEHBIIIEHUS 1 MPEIOTBPANICHHS UX
BPEHOTO BO3JICHCTBHSI HA OPraHw3M YeJIOBEKa

HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPSAEMBIX HA EI'D ITIO XUMHUMU /10 u 11

KJIACC/
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Teopernyeckue OCHOBBI XUMHUHU
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1.2

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

[Tepuonnueckas cucrema xumudeckux snemeHToB J[.M. MenneneeBa. @usznueckuil CMBICT
Ilepnoguueckoro 3akoHa (.M. MenneneeBa. [IpuunHBI M 3aKOHOMEPHOCTH HW3MEHEHHS
CBOICTB 3JIEMEHTOB M UX COEIMHEHHH MO MepuojaaM U rpymnaM. 3aKOHOMEPHOCTH B H3Me-
HEHUH CBOWCTB NPOCTBIX BEIIECTB, BOJOPOJIHBIX COCAMHEHWH, BBICIIMX OKCHIOB M THUJ-
POKCHJIOB

1.3

BanenTtHocTb. 9H€KTpOOTpI/IIIaTCJ'II)HOCTI). CTeneHb OKHCIICHHS

14

Bunbl xuMudeckoi cBsi3u (KoBaJIeHTHAsA, HOHHAsI, METaJNTH4eCcKast, BOJOPOAHAS) U MEXaHU3MBI
e€ oOpasoBaHus. MexXMONEKyIspHbIE B3auMoJeiicTBUA. BellecTBa MOJIEKYIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOeHHs. THIBI KPUCTAIUIMYECKUX PELIETOK. 3aBUCUMOCTH CBOMCTBa
BEIECTB OT THIIA KPUCTAJUINYECKON peHIETKU

1.5

Xumudeckas peakuus. KHaCCI/I(I)I/IKaL[I/ISI XUMHYCCKUX peaKuHﬁ B HCOpFaHH‘IeCKOﬁ " OpraHu-
YECKOM XUMHH. 3aKOH COXpaHCHMsI MAaCChl BEIICCTB

1.6

CKOpOCTh peakiuy, e€ 3aBUCUMOCTb OT Pa3In4HbIX (PaKTOPOB

1.7

TerumoBsie 3P PEeKTH XUMHUECKUX peakiuid. TepMOXUMHUYECKIE YpaBHEHHS

1.8

OO6patuMmple peaknuu. XuUMHIeckoe paBHOBeche. DaKTOpHI, BIUSIONINE HA COCTOSHHUC
xuMu4deckoro paBHoBecus. [Ipunmnun Jle [laTense

1.9

Dnexrponutryeckas aucconmarms. CuiabHble B ciabbie dmekTponnThl. Cpema BOAHBIX pac-
TBOPOB BEIIECTB: KKCIasl, HeWTpasibHas, menounast. CTeneHsb JUCCconnauy. Peakiimu HOHHOTO
obMeHa

1.10

T'unponus coneii. MonHOe npoussenenue Boabl. BogopoaHsrii mokasatens (pH) pactBopa

CriocoObI BeIpa)KeHHsI KOHIIEHTPAI[M PacTBOPOB: MaccoBas JI0JIsi paCTBOPEHHOIO BEIIECTBA,
MOJISIpHAsl KOHIIEHTpalws. HachlllleHHbIE U HEHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucrasnoruaparst

1.12

OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakluu. [oBeieHe BELIeCTB B CpeAax ¢ Pa3HbIM 3Ha-
yeHreM pH. MeTosbl 211eKTpOHHOTO OasiaHca

1.13

ONEeKTPOJIN3 PACTBOPOB U PACILIIABOB COJIEH

OCHOBBI HEOPTaHMUECKON XUMUHU

2.1

Krnaccudukanus HeopraHmdeckux coequHeHnid. HoMeHKIaTypa HeOpraHHIeCKUX BEIIECTB

22

XuMuYecKre CBONCTBA BAXKHEUIITUX METAIIOB (HATPHM, Kaluil, KAJIbIIWA, MAarHAN, aTFOMIHHIH,
IIUHK, XPOM, JKeJIe30, MEJb) U MX coearHeHui. O0Iue crocoObl MOTyYeHUsT METAJIOB

2.3

XuUMUYeCcKHe CBONCTBA BAXKHEHIIIMX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, hocdopa, yriepoaa
U KpPEeMHHS) W WX COCAWHEHHH (OKCHIOB, KHCIIOPOJICOACPIKAIINX KHCIOT, BOIOPOIHBIX
COEJTMHEHUH)

24

I'eneTnueckast cBsI3b HEOPTraHNYCCKNX BCUICCTB, IPUHAMJICIKAIIUX K PA3JIMYHBIM KJIaCCaM

2.5

Wnentudukanys HeopraHMUECKUX coeTuHeHUI. KadecTBeHHbBIE peakIiy Ha HEOPTraHMYECKUE
BEIIIECTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIC TIOJIOKEHHSI TEOPUH XUMHUYECKOTO CTPOCHHMS OPTaHUYECKHX COEAWHEHUH
A.M. bytnepoBa. YriepoJHblii CKEJIET OpraHMYecKod MoJekynbl. KpaTHocTh XMMHUECKOU
CBSI3U. O- U T-CBSI3U. SP3-, Sp2-, Sp-TUOPHAN3AINN OpOUTANICH aTOMOB YIiIepoaa. 3aBUCHMOCTh
CBOMCTB BELIECTB OT XMMUYECKOIO CTpOeHMsA MoiieKysl. I'omonoru. I'omonorndeckuit psia.
W3oMepust 1 H30MepsI

3.2

Ionsarue o ¢pyHKIIMOHANBHOI rpymnne. OpueHTaIMOHHBIE 3¢ (peKTrI 3amMmecTHTenei

/
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Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

Ankanpl. XMMHYECKHE CBOMCTBA aJKaHOB: FaJIOT€HUPOBAHUE, 1ETUIPUPOBAHUE, TEPMUUECKOE
pa3joKeHHue, KpeKHHI, u3oMmepu3anus, roperue. llomyuenue ankaHoB. LIuKioankaHsbl.
Crenunduka CBOWCTB IUKIOAIKAHOB C MajbiM pa3MepoM Lukia. Peakuuu mpucoequHEHUs
Y paJMKaIBHOTO 3aMEeLIeHUS

3.5

AnxeHpl. XMMUYECKHE CBONCTBA: pEAKIUM IPUCOCTUHEHUsS (raJOreHHUpOBaHHUE, TUAPU-
3.6 poBaHHue, THJIPOTaJIOTeHUPOBAHHUE, rUapaTanus), TOpEHHUs, OKHCIIEHHUS u
nonumepusayu. [IpombInuieHHbIe 1 1a00paTOpHBIE CIIOCOOB! OTYUCHNUS aTKEHOB

AnkaaveHbl. XMMHUYECKHE CBOWCTBA aJKaJMEHOB: PEAKIMK MPUCOSANHEHHS (THIPUPOBAHNE,

3.7
TaJIOTeHUPOBAHNUE ), TOPEHNUS U onuMepn3armu. [lomydenne ankaaueHoB

AnxuHBL. XWMHYECKHE CBOWCTBA: PEaKIMH MPUCOSAWHEHHUS (TaJOreHHpOBaHUE, THAPHPO-
18 BaHNE, THAPATALN, THIPOTAIOTSHIPOBAHHUE) KaK CIOCO0 IONYyYSHHUsS MOJIMMEPOB M APYTUX
) MOJIE3HBIX MPOAYKTOB. Peaknuu 3amerienus. ['opeHue aneTHiieHa Kak HUCTOYHHUK BBICOKO-

TEMIEPaTYpPHOTO IJIAMEHM JJIs CBAPKU U pe3ku MeTaiuioB. IIpuMeHeHue aneTuieHa

ApeHsl. XuMIYecKre CBOICTBAa OEH30MIa: peaKkIHy 3JICKTPOPIIFHOTO 3aMeIleHHs, IIPHCOe-
JUHEHUs (TUApUpOBaHUe, ranoreHupoBanue). Peakius ropenus. OCOOEHHOCTH XMMHUECKUX
3.9 cBOWcTB TOnyona. [lomyyenne OeHzona. OCOOEHHOCTH XHUMMYECKHUX CBOHCTB CTHpOJIA.
INomumepuzarust ctupona. CrnocoObl TONy4YeHHS U TPUMEHEHHE apOMaTHYECKHX YyIJe-
BOJIOPOJIOB

Cruptel. [lpenenpHble OJHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOWCTBA: B3aWMOJICHCTBHE
C HaTpUeM KakK CII0CO0 YCTaHOBIICHHS HATHYHS THAPOKCOTPYIIIIBL, C TaJIOT€HOBOIOPOIAMH KaK
3.10 | cmocob moydeHns: pacTBOpPHUTENEH, BHYTPH- M MEXMOJCKYIIpHAs neruaparanus. Peakius
roperus. [lomydeHne »dTaHONA: peaknus OpOXKEHUS TIIIOKO3BI, THApATalisl STHIICHA.
OTUICHIIMKOJIb U IJIMLIEPHH KaK MPEICTABUTENIN NPEAeSIbHBIX MHOTOATOMHBIX CTUPTOB

Oenon. XuMHudecKknue CBOUCTBA (peHomna (peakiuy ¢ HaTpueM, TUAPOKCHAOM HATPHS, OPOMOM).

311 ITonydenue denona

Anperunbl. XUMHYECKHAE CBOWCTBA TPEACTbHBIX albJICTHI0B: THAPHPOBAHHE; KAYSCTBEHHBIC
peakiuy Ha KapOOHWJIBHYIO TPYIIy (peakius «cepeOpsHOro 3epKaja», B3aUMOACHCTBUE C
3.12 runpokcugoM wmenu (II). TlomydeHuwe TpeneNbHBIX albAECTHAOB: OKHCICHHE CIHPTOB,
TUApaTanus alleTUJIEHA. AnetoH
KaK MpeJICTaBUTeNh KeTOHOB. OCOOCHHOCTH PeaKllii OKUCICHUS alleTOHa

KapOoHoBBIE KHCIOTBHI. XHMHUYECKHE CBONCTBA MPEAETBbHBIX OZHOOCHOBHBIX KapOOHOBBIX
113 KrcioT. OCOOEHHOCTH XMMHYECKIX CBOHCTB MypaBEUHOMN KUCTOTHL. [lomydenne npeaenbHbIX
) OTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE ANKaHOB, AIKEHOB, NEPBUYHBIX CIHPTOB,

anpaeruaoB. Beiciime MPECACIbHBIC 1 HCTIPCACIIbHBIC Kap6OHOBLI€ KHCJIOThI

Crnoxuslie 3upbl 1 KUpBL. CrOCOOBI MOTYyYEHUs CIOKHBIX 3PHpoB. OOPaTEMOCTD PeaKInH
stepudukanyy. [IpuMeHeHne CIOXHBIX 3()UPOB B THINEBOH M MapprOMEpHOH IMPOMBIII-
neHHocTH. JKHpBI Kak CIIOXKHBIE 3(QHPHI TJIHWIEPHHA W BBICIINX KapOOHOBBIX KHCIIOT.
314 XUMHYeCcKHe CBOMCTBA JKUPOB: TUAPUPOBaHNE, OKUCIEHKE. [ MIpoan3, UM OMBUIEHHUE, )KUPOB
KaK CIIOCO0 MPOMBIIIIIEHHOTO MOTyYSHHSI COJICH BBICIIINX KAPOOHOBBIX KUCIOT. MBI Kak coJn

BBICIIHNX Kap6OHOBI:IX KUCJIOT

XUMHYECKHE CBOMCTBA IIFOKO3bL: PEAKIMM C YYaCTUEM CIHMPTOBBIX M aJbAETHIHOW IpyMIl
¥ MOJIOYHOKHCIIOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3HaUCHUE B KHU3HEICSITETbHOCTH
opranusMa. Jlucaxapuubl: caxapo3a, MajlbTo3a. BoccTaHaBIMBaOIMEe U HEBOCCTAHABIMBAIO-
mue aucaxapunasl. ['maponus aucaxapujos. Ilonucaxapunel: kpaxmain, rukoreH. CTpoeHue

3.15 N
MAakKpOMOJIEKYJI Kpaxmajida, TJIMKOI€Ha ¢ LEJUII0JIO3bI. duznyecKkre CBOMCTBA Kpaxmajia

/ U LEJUTI0I03bl. XUMHYECKUE CBOHMCTBA KanMB.J'[aZ TUAPOJIN3, KAYCCTBECHHAA pC€aKusa ¢ HOAOM.

X KMEMMEH T 61O B WG Abtioser: runponys, moayuenue 3¢pupos nesutrono3sl. Iorstre 06
D AEK IR HIGIQEBUSKO3a, auctaTHplil WEIK)
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3.16

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

AMuHBI. AMHHBI Kak OpPraHnv4cCKUE€ OCHOBAHUA: PEAKIHUU C BOHOﬁ, KHCJIOTaMH, pPCaKIui
TOpCHU. AHWINH KaKk NpeACTaBUTECIb apOMATUYCCKUX aMHUHOB. XHUMUYECKHEe CBOMCTBA aHU-
JINHA: B3aUMOJICHCTBHE C KHUCJI0TaMu, 6pOMHOfI BOI[OI71, OKHUCJICHHUC. HOJ’Iy‘-IeHI/Ie aMHHOB
AIKWINPOBAHUEM dMMHUAKa 1 BOCCTAHOBJICHUEM HUTPOIIPON3BOAHLIX YIJIEBOAOPOAOB

3.17

AMUWHOKUCIIOTBI U O€NKH. AMHHOKHCIOTHI Kak aM(OTEepPHBIC OPTaHUYECKUE COCIMHCHUSL.
OCHOBHBIE aMHUHOKHCIIOTHI, 00pa3yomiue 0elkd. XUMHYECKHEe CBOWCTBA OEJIKOB: TUAPOIIU3,
JICHATYpaIisl, KAUeCTBCHHBIE (I[BETHBIC) PEAKIINH HA OCITKN

3.18

CrpoeHue U CTpyKTypa NOJIMMEPOB. 3aBUCUMOCTD CBOMCTB ITOJIMMEPOB OT CTPOSHUS MOJIEKYIL.
OcCHOBHBIE CHOCOOBI TIONyYCHHS! BBICOKOMOJICKYJSIPHBIX COCAWHCHHI: pEeakIud IIONH-
MepHu3aIy 1 NoJIuKoHeHcarmn. Kitaccnpukanys BOJOKOH

3.19

Wnentudukanus opraHnIeckux COeTMHEHHH. Perrenue sSKcrepuMeHTATLHBIX 3a/1a4 Ha pac-
MMO3HABAHNE OPTAaHUYECKIX BEIIECTB

3.20

I'enernueckas cBs3b MEXIY KiIacCaMU OPTraHHYICCKUX COCIUHCHHI

XUMHS U )KU3HDb

4.1

Xumus B OBceAHEBHON XKi3HH. [IpaBmina Oe30macHoi paboOTHl ¢ €IKUMH, TOPIOYNMH M TOK-
CHUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMHH

4.2

XuMHus U 31I0pOBbE. XUMHUSI B MEAMLIMHE. XUMHS U CENbCKOE XO3AWCTBO. XUMUS B MPOMBIII-
JEHHOCTH. XUMHSA W DJHEPreTHKa: MPUPOAHBIA W TIOMYTHBIM HEPTSIHOW Ta3bl, UX COCTaB
u ucnojb3oBanue. CoctaB HeTH U €€ nepepaboTka (MIPUPOJIHBIE HCTOYHUKU YITIEBOAOPOJIOB)

4.3

XuMHs U 3KOJIOTHs. XHUMHYECKOE 3arps3sHEHUE OKPY)KaIOIIeH Cpeabl U €ro IMOCIeICTBUS.
Oxpana rugpocgepsl, TO4BbI, aTMOc(epsl, (Iopsl U (HayHbl OT XUMUYECKOTO 3arps3HEHHUS.
IIpobaema 0TX00B ¥ MOOOYHBIX MMPOAYKTOB. ANBTEPHATUBHBIC HCTOYHUKH YHEPTUU

4.4

OO0mue npeaCcTaBIeHHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOMYyYCHHS XUMHUYECKUX BEIIECTB (Ha
puMepe IPOU3BOICTBA aMMHUaKa, CEPHOM KUCTIOTH). UépHast n nBeTHas MeTauryprus. CTEKIo
U CWIMKAaTHas MpPOMBILUIEHHOCTb. I[lpombliieHHas opraHuyeckas Xumus. CpIpp€ s
OpraHUYeCKON NPOMBIIIJIEHHOCTH

Tumnsl pacu€THBIX 3a/1a4

5.1

Pacuérsl Macchl BenecTBa Win 00bEMa ra3oB 110 H3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce
Wi 00bEMY OTHOTO U3 YIACTBYIOIINX B PEAKIMU BEIIECTB

5.2

Pacuéts! TeroBoro ¢ dexra peaxmu

5.3

Pacu€Tbl 00bEMHBIX OTHOIICHUH ra30B MPU XUMHUECKUX PEAKIIHIX

54

Pacuétel Mmacchl (00bEMa, KOJTMUYECTBA BENIECTBA) MPOTYKTOB PEAKIIUHU, €CITH OJHO U3 BEIICCTB
JIAHO B U30BITKE (MMEET MPUMECH )

55

Pacu€tbl MaccoBOM HITH OOBEMHOM JOJIH BBIXO/IA MPOIYKTA PEAKIIHN
OT TEOPETUYECKU BO3MOKHOIO

5.6

Pacuérer Mmacchl (00bE€Ma, KOTMUECTBA BEIIECTBA) MTPOIYKTa PEAKIINH, €CITH OJHO U3 BEIECTB
JIaHO B BUJIE pacTBOpA C ONPEIECIEHHON MacCOBOM JTOJIEN pacTBOPEHHOIO BEIIECTBA

5.7

Pacuérthl ¢ UCTIOIBL30BAHUEM TTOHATUI «MacCOBast A0JIsD», «MOJIApHasA KOHICHTPpaLus»,
«PaCTBOPUMOCTL)

5.8

HaXO)K,I[eHI/IC MOHeKyﬂﬂpHOﬁ (1)OpMyJ'IBI OpraHn4Y€CKOTr0 BEUIECCTBA 110 €TI0 IMIIOTHOCTH 1 Mac-
COBBIM JOJISIM 3JICMCHTOB, BXOJANIUX B €TI0 COCTAB, NJIW 11O IMPOAYKTAM CIrOpaHusl

/
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YYEBHO-METOJJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

e Xumwus, 11 xkmacc. YrnyOonéuusiii ypoBens. YueoHuk- Epémun B.B., Ky3smenko H.E.,
Tepenun B.U., [poznos A.A., Jlynun B.B., «M3natensctBo «IIpocBemenue» 2021 rog
e 3anmauynuk o xumuu: 11 kmacc /H.E. Ky3nenosa, A.H. JIEBkun.-M. : Berarana-I"pad,
2020
Tabmunpl: [lepuoauueckas cuctema xumudeckux snementos [l. . Menneneesa, Tabnuna

PaCTBOPUMOCTH, SHGKTpOXI/IMI/I‘ICCKI/Iﬁ PO HAITPSKCHUA METAJLJIOB.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

o Xwumus : 10-11-e xmaccel: yriryOJaEHHBIN ypPOBEHb: COOPHUK 3a7a4y M YIIPasKHEHHIA:
yuebnoe nocodue / Ilyzako C.A., ITonkos B.A., bapsimosa 1.B./ ITox pex. ITy3akosa
C.A.-Mocksa, IIpocsemenue, 2024

e Jlunaktuueckuit marepuan no xumuu ais 10-11 knaccos. [TocoOue st yanrens/
A M.Paneuknii, B.IL.I'opmikosa, JI.H. Kpyrimukosa.-M.:ITpocsenienue, 2006
e Bonosuk B.b., Kpyrenxkas E.JI. O0mas u Heoprauuyeckast xumust: Bonpocsl,

yrapaxHeHus, 3a1a4u, TecTol. [Tocobue mst crapieknaccHukoB. —CI16: CMUO Ilpecc,
2012.

o Xwumusa. dunaktuyeckuii Matepuan. 10-11 kmaccel: mocobue ass yaurenen

obmeobpasoBar. yuapexaenuii / Pagenkuit A.M.- Mocksa, [Ipocsemnienue, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. Caiit Pemry BIIP xumusa BITP—2025, Xumus qis 11 knacca: 3aaHusi, OTBETHI,

pelenus

2. Tazera «XuMus» U caliT s yuuTens «5 uay Ha ypoK XUMHUN»

4 http://him.1september.ru. I
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https://chem11-vpr.sdamgia.ru/?ysclid=mcep6kjmzh502889799
https://chem11-vpr.sdamgia.ru/?ysclid=mcep6kjmzh502889799
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-ege.sdamgia.ru/

4. Enunas koseknusa LIOP: [TpeameTHast KomuteKuus «XuMusD

http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.h

tm.
DnexTpoHHas 6UOIMOTEKa yYeOHBIX MaTEPHAIOB MO0 XMMHUU Ha TIOpTalie

Poccuiickas snexkrponHas mkosna https://resh.edu.ru/

SIKnacc https://www.yaklass.ru/

Xumudeckuit ¢pakyiabteT MI'Y https://www.chem.msu.ru/

A S S

Enunas xomtekuus mudpoBex 00pa3oBaTeNbHBIX pecypcoB —http://school-
collection.edu.ru/catalog/pupil/?subject=31

10. Cetp TBOpUECKHMX yuuTesnei. Xumosa -http://www.it-
n.ru/communities.aspx?cat_ no=4605&tmpl=com

- \
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https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.chem.msu.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=31
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