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MNOSICHUTEJIBHAS 3AIINCKA

Pabouast nporpaMma 1mo XMMHM Ha ypoBHE cpenHero o01iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit ®Depepaunmy,
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS (enepaiabHON 00pa3oBaTeIhbHON MPOTpaMMBbl CPETHETO OO0IIero
obpazoanna(P@OIl COQO), mpexacraBieHHbix B DenepaabHOM TOCYIapCTBEHHOM 00pPa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npenogaBanus yaeOHOro npeaMeTa « XUMHS» B 00pa30BaTeIbHBIX
opranmzauusix Poccuiickoit ®enepanun, peanusylolUX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPaMMBI, U
OCHOBHBIX TIOJIOKeHHN «CTpaTernu pa3BUTHs BocUTaHus B Poccuiickoit @eaeparnuu Ha nepuon g0 2025
roga» (Pacnopspxenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YIJIYOJEHHOTO M3Yy4YCHHs 3aHUMAeT BaKHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4yHOro oOpasoBanus ywammxcs 10—11 kmaccoB. M3yuenue mnpeamera, peaqu3yeMoe B YCIIOBHUSX
I depeHInpoBaHHOTO, TPOoQUIBHOr0 00y4YeHHs, TPU3BAHO OOECHEYUTh O00Ie00pa3oBaTeNbHYI0 U
OOIIEKYIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOMUMYIO Ul afanTallud X K OBICTPO
MEHSIOIIMMCSL YCJIOBHSM JKH3HH B COLMYME, a TaloKe U NMPOJOJDKEHUS OOydeHHs B OpraHM3aLusix
Ipo(ecCHOHAIBHOI0 00pa30BaHusl, B KOTOPBIX XUMHS SIBJIAETCS OJHON U3 IPUOPUTETHBIX AUCIUILINH.

B nporpamme 1o XuMHuM Ha3HAYEHUE PeAMETa « XUMHUSD» [OTydaeT MOAPOOHYIO MHTEPIPETAIIIO B

COOTBETCTBHHU € OcHOBomojararomumu nonoxkeHuaMu @I'OC COO o B3auMO0OYCIIOBIEHHOCTH LIEJIEH,
COJep)KaHus,, pe3ylnbTaToB OOydeHHss U TpeOOBaHMH K YPOBHIO IOJATOTOBKM  BBIITYCKHUKOB.
CBHUETENECTBOM TOMY SIBIISTIOTCS CIIEYIONINE BBITIOTHIEMBIE IIPOTPAMMO#! 10 XUMUU (QYHKITHH:
MHQOPMaIOHHO-METOJMYeCKast, pealn3alusi KOTOpoi oOecreyrBaeT MOJIyYeHHE MPEICTaBICHUS O
LEJSIX, COJACPKAHUU, OOIICH CTpaTeruu OO0Y4CHHUs, BOCIIMTAHUS U PAa3BUTUS OOYYaIOUIUXCS CPEICTBAMHU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO Mpoguls;
OpraHU3alMOHHO-TUIAHUPYIOLIas, KOTOpas peaycMaTpruBaeT orpeaesicHHE: NPUHIIMIIOB
CTPYKTYPHUPOBAaHUS M IIOCJIEIOBATEIbHOCTH M3Y4YEHHs YUeOHOro Marepuana, KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX €r0 XapaKTePHCTHK; MOAXO0J0B K (HOPMHUPOBAHUIO COIEPIKATEIHHOW OCHOBBI KOHTPOJIS U
OLIEHKH 00pa30BaTeNbHBIX JOCTHKEHUH 00y4aromxcs B paMKax HTOrOBOH aTTecTaliy B popMe eJUHOTO
roCyJapCTBEHHOIO 3K3aMEHa 110 XUMHHU.

[Iporpamma asst yrioyOiaEHHOTO U3YyUEHUS XM
yCTaHAaBIMBACT WHBAPHAHTHOE TMPEIMETHOE COAEpKaHHe, O0s3aTeNbHOe AN HM3YYeHHs B paMKax
OTACNBHBIX Tpoduiel, NpeaycMaTpuBaeT paclpelelicHHe M CTPYKTYpHPOBaHHE €ro IO Kiaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUAM/pasenaM Kypca;

JacT IpUMEpHOE paciipeesieHue y1eOHOTO BpeMEeHH, PEKOMEHIYEMOT0 JJIsl M3Y4YEHHsI OTIACIBHBIX TEM;
npeasaraeT MPUMEPHYIO IOCJIENOBAaTEIbHOCTh H3Yy4YeHHs y4eOHOro marepuaya ¢ Y4ETOM JIOTHKH
MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEAMETHBIX CBsI3€il;

JMAET METOIMYECKYI0 WHTEPIPETAluIo IeNiel M 3aJad M3y4eHHs MpeaMera Ha YriIyOJIEHHOM YpPOBHE C
y4€TOM COBpPEMEHHBIX NPUOPUTETOB B CHUCTEME CpEIHEro odmero oOpa3oBaHHSA, COAECpPIKATEIBHON
XapaKTePUCTUKU IUIAHUPYEMBIX PE3yJlIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl
cpemHero oOmero o6pa3oBaHMs (JMYHOCTHBIX, METalPeIMETHBIX, MPEJAMETHBIX), a Takke C Y4ETOM
OCHOBHBIX BHUOB Yy4eOHO-TIO3HABATEIbHBIX JACUCTBUHA OOYYArOIIErocss 1O OCBOCHHUIO COJICpIKaHHS
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B MPOrpaMMe IO XUMHH INPEIYCMOTPEHa MPEEeMCTBEHHOCTH C
o0y4eHHEM XHMHU Ha YPOBHE OCHOBHOTO o00mero oOpa3oBaHMs. 3a MpeneliaMH YCTaHOBICHHOM
IpOrpaMMoi IO XUMHH 00513aTeNTbHOM (MHBAPHAHTHOM) COCTABISIONICH CoepKaHus y4eOHOTO TpeiMeTa
«XuMHs» OCTaércsi BO3MOXKHOCTH BBIOOpPAa €ro BapHAaTUBHOW COCTABISIOIIEH, KOTOpas IOJDKHA
OIIPENEIIATHCS B COOTBETCTBUU C HAlPaBJIEHUEM KOHKPETHOTO IpoQuis 00yueHHUs.

B cootBercTBUM C¢ KoHnentyanbHbIMH monoxeHusMu OI'OC COO o HazHAYCHUH MPEAMETOB
0a30Boro u yriyOon€HHOTO ypoBHeH B cucteMe An((epeHIMPOBaHHOTO O0Y4eHHsI Ha YPOBHE CPEIHETO
obmero o0pa3oBaHWA XWMHS Ha YypPOBHE VYrayOiIEHHOTO W3YYCHHS HAmpaBlieH Ha PEaTH3alIliio
MPEEMCTBEHHOCTH C TIOCJIEIYIOIINM 3TallOM MOJYyYEHHs] XUMHUECKOr0 00pa30oBaHMs B PaMKax H3ydeHHS
CHEUUANBHBIX €CTECTBEHHO-HAYYHBIX M XMUMHUYECKHX AMCUUIUIMH B BY3aX M OpraHM3alUsX CpPEIHETro
npodeccuoHaIbHOrO 00pa3oBaHus. B 3Toil CBA3M wM3ydeHHe mnpenMmeTa «XHUMHUS» OPHUEHTUPOBAHO
NPEUMYIIECTBCHHO Ha pacIlMpeHHe W YIIyOJeHHE TEOPEeTHYECKOH M MPaKTUYECKOW TOATOTOBKH
00yyJaromuxcsi, BBHIOPABIIUX ONPENCNEHHBIH MPOQWIs OOy4YeHUs, B TOM 4YHCIE C MEPCHEKTHBOM
MOCIIEYIOIIEro MOJMY4YEeHUs] XHMHYECKOro oO0pa3oBaHMs B OpraHu3auusix NpodhecCHOHAIBHOTO
oOpazosanus. Hapsany ¢ atum, B cBete TpedoBanuii ®I'OC COO k muiaHupyeMbIM pe3yiibTaTaM OCBOEHHS
(denepanbHOil 00pa3oBaTENbHON MPOTPaMMBl CpPEJHETO OOMIer0 O0pa3oBaHWS HM3YyYeHHE NpeaMera
«XUMHsD» OPUCHTUPOBAHO TAKKE HA pElICHHE 3a/1a4 BOCIIUTAHHS M COLIMAIBHOTO Pa3BUTHs 00yUaromumxcs,



Ha (opMHUpOBaHHE Y HIX OOIIEHMHTEINIEKTyaTbHBIX YMEHAN, YMEHUH paliMoOHATN3alliy YIe0HOTO TpyAa 1
0000IIEHHBIX CIIOCOO0B ESTETHHOCTH, UMEIOIINX MEKANCIUIIMHAPHBINA, HAAMPEIMETHBINA XapaKTep.

CocTaBISIOIMMH ITpeaMeTa « XUMHSD Ha ypOBHE yryOIEHHOT0 N3yUeHNUs ABIISIOTCS YIyOnEHHbIe
Kypchl — «Opraandeckas xumMus» u «O01mas 1 Heoprauuyeckas XuMus». 1lpy onpeneneHny moaxoa0B K
0TOOpY W CTPYKTYpPHOH OpraHH3aIlH COJEpPKaHHWA 3TUX KypCOB B NPOTpaMMe IO XHMHH 33 OCHOBY
npuHATH nonoxenus PI'OC COO o paznuuusax 6a30BOro u yriayoJEHHOTO YPOBHEH U3yUeHUS IPEeIMeTa.

OcHoBy cozepkaHusi KypcoB «OpraHuueckass xumusi» U «OOmas ¥ HeopraHuyecKas XUMUSD)
COCTaBJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUI M YMEHHUH, OTHOCAIINXCS K 0a30BOMY YPOBHIO H3yUECHHS
npeaMeTa. JTa cHCTeMa 3HAaHUM TMOJydaeT OIpe/leIEHHOEe TEOPEeTHYECKOoe JOTOJIHEHHE, TO3BOJISIOIIee
OCO3HaHHO OCBOUTH CYIIIECTBEHHO OONBIINI 00BEM (pakTOIOTHUECKOro MaTeprana. Tak, Ha yriayOonéHHOM
YpOBHE M3YYEHHUs MpeaMera oOecriedeHa BO3MOXKHOCTh 3HAYHMTEIBHOTO YBENHUYeHHs 00hEMa 3HAHUU O
XUMHAYECKUX DJIEMEHTaX W CBOMCTBAX HMX COCAMHCHMH Ha OCHOBE pACHIMPEHUS W YriIyOneHus
MIPEJICTaBIEHUI O CTPOEHUM BEIIECTBAa, XUMHUECKOH CBA3M M 3aKOHOMEPHOCTAX NMPOTEKaHUs peakiuil,
paccMaTpuBaeMbIX C TOYKH 3pEHHS XUMHUYECKOH KHHETHKH W TEepMOIWHAMHKH. V3ydeHue
MEPUOANYECKOT0 3akoHa W llepmommdeckoil cHCTEMBI XHMHYECKHX JJEMEHTOB OasupyeTrcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHMX IPEACTABICHUAX O CTPOCHMM aroMa. XHUMHUYEcKas CBA3b
00BsICHSICTCS C TOYKH 3pEHHS YJHEPreTHYECKUX U3MEHEHUH IpH €€ 00pa30BaHNy U Pa3pyIICHUH, a TAKXKe C
TOYKH 3PEHHUSI MEXaHM3MOB €€ oOpazoBaHU:. V3ydeHHe THUIIOB peakiuil JOMOIHIETCS (OPMHPOBAHHEM
MIPEJCTaBICHUH 00 AIEKTPOXMMHUYECKUX MPOIEcCcaX M IEKTPONIM3E PACIIaBOB M PAaCTBOPOB BeliecTB. B
Kypce OpraHM4YecKOd XMMHUHU HpPU PACCMOTPEHHH PEaKLMOHHOM CIIOCOOHOCTH COEAMHEHHH yaenseTcs
oco0oe BHUMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3 (deKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJaX H
MEXaHM3MaX peaKiuil.

Oco0oe 3HaYeHHEe UMEET TO, YTO Ha COZepKaHWE KypCOB XUMHUH YIITyOJNIEHHOTO YPOBHS H3yUCHHS
JUTSL KJIACCOB OTIPEAENEHHOTO MPOoQuisl (TIIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOTIOTHEHUH K
oOmieil cucreMe NMpeIMETHBIX 3HAaHWH) OKa3bIBAIOT BIMSHUAE CMEXHBIE MpeaMeThl. Tak, Hampumep, B
coJiep)KaHUM TIpeMeTa JUIsl KIacCOB XUMHKO-(H3HYECKOro Mpoduis 0onblioe 3HAUYeHHE OyIyT WMETh
9JIEMEHTHl yu4eOHOro MaTepHuaia mo oomei xumun. [Ipu u3ydeHnu npeaMeTa B JaHHOM CIIydae aKIEHT
Oyner caenmaH Ha OONIHOCTh METOJIOB ITO3HAHWS, OOIIHOCTh 3aKOHOB M TEOPHH B XMUMHH U B (pr3mKe:
aTOMHO-MOJIEKYIISIpHAs Teopusi (MOJIEKYIIIpHas TeopHs B (PU3HKe), 3aKOHBI COXPAHEHUST MacChl ¥ DHEPTHUH,
3aKOHBI TEPMOJMHAMUKH, AJIEKTPOJIH3a, IPEJICTABIECHUS O CTPOSHUH BEIIECTB U IPYTOE.

B T0 ke BpeMmsi B coep>kaHUM IpeAMeTa Al KJIacCOB XUMHUKO-OHOIOTHYECKOT0 MPOGHIIs OOTBIINHA
yAEThHBIN Bec OyleT WMEeTh OpraHuveckas Xumus. B aToMm ciydae mpemocTaBiseTcsi BOSMOXKHOCTD IS
0osee 00CTOATETHHOTO PACCMOTPEHUS XUMUIECKON OpraHN3aIiH KJIETKH KaK OMOJIOTHYECKON CHCTEMBL, B
COCTaB KOTOPOM BXOAAT, K IPUMEPY, TaKUE CTPYKTYpHbIE KOMIIOHEHTHI, KaK JMIUAbI, OCNKH, YTIeBOAbI,
HYKIJIEHHOBBIE KHCIIOTHI U apyrue. [Ipu 3TOM 3HaHUS O cOCTaBe M CBOMCTBAX MPENCTaBUTEICH OCHOBHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB CIYKAT OCHOBOW JJISI M3YYEHHs CYHIIHOCTH MIPOIECCOB (OTOCHHTE3A,
JBIXaHUS, TUILEBAPEHHS.

B muiane ¢opmMHpOBaHHS OCHOB HAy4YHOIO MHPOBO33PCHHS, OCBOCHHUSI OOLICHAYYHBIX METOJIOB
MO3HAHMUSA ¥ OIBITAa MPAKTHYECKOTO MPUMEHEHHS HAyYHBIX 3HAHHWHA HM3y4YeHHE INpenMeTa «XUMHUsS» Ha
yrIyOJIEHHOM YPOBHE OCHOBAaHO Ha MEKIPEAMETHBIX CBS3AX C YYEOHBIMH MpEeIMETaMH, BXOISIIUMH B
COCTaB MpeAMETHBIX obnacteil «EcTecTBeHHO-HAayYHbIE MpeAMETh), «MaTeMaTrka U HHQOpMATHKa» |
«Pycckuil 13bIK U IUTEpATypay.

[Ipn m3ydennm ydeOHOTO mpenMera «XWMHs» Ha YTIyOJEHHOM ypOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO U CpeJIHET0 0011ero oopazoBanus (Ha 06a30BOM YPOBHE), 3a/1a4eii IEPBOCTCIICHHON 3HAYUMOCTH
apnsieTcsi (OPMHPOBAHME OCHOB HAayKHM XWUMHHM KakK oO0JacTd COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa U OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI. PerieHue 3Toi
3a/1a4¥ Ha yriyOJEHHOM YypOBHE U3yUEHHs MPEeMEeTa MPEeAoIaraeT peaan3aliio TaKix IeeH, Kax:
(hopMHpoOBaHUE MPEICTABICHUI: 0 MAaTEPHAIbHOM EAMHCTBE MUPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH
SIBIICHUI MPUPOJBI, 0 MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ BeIyIIeil poiu B 00eCIeYeHUH
YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA: B PEIICHUH ITPOOIIEM IKOJIOTHYECKOH, YHEPTreTHYECKON U MMHATIEBON
0e30MmacHOCTH, B Pa3sBUTHHM MEAWLIMHBI, CO3JJaHUM HOBBIX MaTepHalIOB, HOBBIX MCTOYHHKOB JHEPIHH, B
00eCIeYeHN! PalrOHANBHOTO MPUPOAONONIB30BaHUs, B (OPMUPOBAHUM MHPOBO33PEHHUsI U OOIIEH
KyJIbTyphl dYEJOBEKa, a TakKe JKOJIOTHYECKH OOOCHOBAaHHOTO OTHONIEHHS K CBOEMY 3I0POBBIO H
MIPUPOJIHOMN Cpefie;

OCBOEHHME CHUCTEMBbl 3HAHUM, JIeKAIIMX B OCHOBE XMMHMUECKON COCTaBISIONIEH €CTeCTBEHHO-HAY4YHOU
KapTHHBI MHpa: (yHIAMEHTAIBHBIX MTOHSATHH, 3aKOHOB M TEOPU XMUMHH, COBPEMEHHBIX MPEACTaBIECHUH O
CTPOCHUM BELIECTBA Ha PA3HBIX YPOBHIX — aTOMHOM, HMOHHO-MOJICKYJSIPHOM, HaIMOJEKYISIPHOM, O



TEPMOAMHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSIX TPOTEKAHHWS XUMHYECKHX pPEaKIuid, O
XUMHAYECKOM DAaBHOBECHH, PacTBOpax W IHUCIEPCHBIX CHUCTeMax, 00 oOmMX HayYHBIX NPUHOUIAX
XUMHYECKOTO MPOU3BOJICTBA;

(hopMupoBaHue y 00yUYaIOMIMXCS OCO3HAHHOTO TIOHUMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKHX
3HaHUW JUIS OOBSCHEHUS KIIOYEBBIX HACH W TpoOIIeM COBPEMEHHOW XUMHH, Uil OOBSICHEHUS U
MPOTHO3UPOBAHMSI SIBJICHHM, UMEIOIIHUX €CTECTBEHHO-HAYUYHYIO IPUPOLY; TPAMOTHOTO PELICHHUS TPOOIeM,
CBSI3aHHBIX C XMMHEH, POTHO3WPOBAHHMS, aHATIHM3a U OLIEHKU C TO3UIMK HKOJOTHYECKOH 0e30MacHOCTH
MOCTEICTBUN OBITOBOW ¥ TPOU3BOACTBEHHOW JEATEIHHOCTH YEJOBEKa, CBSA3aHHOW C XHMHYECKUM
MPOU3BOACTBOM, UCIIOIB30BaHIEM U TIepepadOTKOMN BEIIECTB;

yrayOiieHne TpeACcTaBIeHUH O HayYHBIX METO/aX MO3HAHUS, HEOOXOAMMBIX U MPUOOpPETeHNsT yMEHUH
OPHUCHTUPOBATLCA B MUPEC BCUICCTB U OOBSICHEHNST XUMHUYECKUX ﬂBHeHHﬁ, UMCIOIMX MECTO B IpHUpOAC, B
NPaKTHYECKON AEATENFHOCTH U MIOBCETHEBHOM KHU3HH.

B mane peanu3zanyu nepBooYEpeIHHIX BOCIUTATENBHBIX U PA3BUBAIOIINX (DYHKIIWIA [EIOCTHON CHCTEMBI
CpeZiHero oomero o0pa3oBaHUs MPH U3YYCHHUHW TpenMmera «XuMHUs» Ha yriryOJIEHHOM YpPOBHE OCOOYIO
aKTyaJIbHOCTh MMPHOOPETAIOT TAKWE LENU U 33]a9H, KaK:

BOCIIUTaHUE YOEKAEHHOCTH B MO3HABAEMOCTH SIBICHUN MPUPOABI, YBaXKEHUS K MPOLECCY TBOPUECTBA B
00IacTH TEOPETHYECKHX M NPUKIaTHBIX HCCICIOBaHUI B XHWMHUH, (OPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMU K 00YYEHHUIO U MTO3HAHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO HA
OCHOBE YCBOCHHMS 00I[eUeI0BEYECKUX [IEHHOCTEH;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH oOydaromuxcs,
(hopMHpOBaHUE y HUX CO3HATENLHOTO OTHOIICHHUA K caMOOOPa30BaHHIO U HENMPEPHIBHOMY 00Opa30BaHHIO
KaK YCJIOBHIO YCIEITHOW TPOo(EeCCHOHANBHOW ¥ OOIMECTBEHHON MEATEeILHOCTH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO M TIOTPEOHOCTH B 37I0pOBOM 00pa3e JKH3HH;

dbopMuUpOBaHHE YMEHHWH M HaBBIKOB Pa3yMHOI'O MNPHUPOJIOIOJb30BAHUS, PA3BUTHE OSKOJOTHYCCKOU
KYJIBTYpPbI, IPUOOPETEHHE OMBITa 00IIECTBEHHO-TTOJIE3HON IKOJIOTHUECKON AEATETEHOCTH.

O011ee 9YMCII0 4acoB, MPEyCMOTPEHHBIX ISl U3YYCHUSI XUMUH Ha YTITyOJIIEHHOM YPOBHE CPEIHEro 00IIero
obpazoBanus, coctasisieT 204 gacos: B 10 kiracce — 102 gaca (3 gaca B Henmemo), B 11 kimacce — 102 gaca
(3 gaca B HezemO).



COJAEP/)KAHUE OBYYEHUS
10 KJIACC

OPTAHUYECKAS XUMUS

TeopeTuyeckne OCHOBbI OPraHUYeCKOl XUMHUM.

[IpemMeT m 3HaueHWE OpPraHUYECKONH XWMHWH, TPEACTABICHHE O MHOTOO0Opa3sHMH OpPraHUYeCKHUX
COEIMHEHUN.

DJEKTpOHHOE CTPOCHHE aToMa YTJepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUs. BaleHTHbIC
BO3MOKHOCTH aTOMa yriiepoaa. XUMHUYecKas CBSI3b B OPTraHWYECKUX COCTUHEHHSX. THIThl THOPHIN3AIIuU
aTOMHBIX opOwWTaineil yriepona. MexaHu3mbl 00pa30BaHUsI KOBAJIEHTHOW CBS3M (0OMEHHBIH M JTOHOPHO-
aKuenTopHbIi). TUIIBI IEpEeKPHIBAaHUS aTOMHBIX OpOUTaleil, G- u m-cBsi3u. OUHApHAsI, TBOHHAS M TPOWHAs
cBs13b. CocoObl pa3phiBa CBsI3€il B MOJIEKyJIaX OPTaHMUYECKUX BeuecTB. [loHaTHE 0 CBOOOJHOM panukae,
HyKjIeodwte 1 dnmekTpoduIe.

Teopus cTpoeHUsT opranudeckux coenuHeHnd A.M. byTiepoBa U cOBpeMEHHBIC TIPEICTABICHIS O
CTPYKTYpE MOJICKYJ. 3HAau€HHE TEOPUU CTPOCHUS OPTaHUYECKUX COCAMHCHUH. MOIeKyIspHbIE |
CcTpyKTypHble (opmynbl. CTpyKTypHBIE (OPMYIBl Pa3IUYHBIX BHIIOB: pa3BEPHYyTas, COKpAIIEHHAs,
ckenerHas. M3omepusi. Buasl mzoMepun: CTpyKTypHasi, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC d(PQPEKTH B
MOJIEKYJIaX OpPraHUYECKUX COCIUHEHUM (MHIYKTHUBHBINA 1 ME30MEPHBIH 3(h(HEKThI).

[IpencraBnenue o KIacCUpUKAINT OPraHUIeCKUX BemecTB. [loHsaTHe 0 QyHKIIMOHANBHON TpyIITIE.
I'omomnorusi. 'omomoruveckune psanel. CucteMaTtudeckass HOMEHKIATypa OPTaHWYECKHUX COCIMHEHUN
(IUPAC) u TpuBHaibHbIe Ha3BaHHs OT/ACIbHBIX MPEICTABUTEIICH.

OcCOoOEHHOCTH M KJIacCHU(HKALUs OpraHUYecKuX peaknuil. OKHCIUTENbHO-BOCCTAHOBUTEIbHEIC
peaKy B OPTaHMYECKON XUMHH.

DKCIepUMeHTaIbHbIE METOIbI M3YUEHUS BEIIECTB U MX MPEBPAIEHH: 03HAKOMIIEHHE C 00pa3laMu
OpPraHMYECKHUX BEIIECTB U MaTepUalaMH Ha UX OCHOBE, OTIBITHI IO MPEBPAILICHHIO OPraHUYECKUX BEILIECTB
Opyd HarpeBaHuM (IUIaBJICHWE, OOYIIMBaHWE M TOpPEHHE), KOHCTPYHPOBAHHE MOAECICH MOJEKYI
OpPTaHUYECKUX BEIIECTB.

Yraesonopoabl.

Anxanbl. ['omomormveckuid psia  ankaHoB, oOmas ¢(opMyna, HOMEHKIATypa W H30MEpUs.
DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI alKaHOB, SP3-ruOpuIM3alys aTOMHBIX OpOuTaneii
yriiepoja, 6-CBs3b. @U3nMvecKue CBOMCTBA aIKaHOB.

XuMHUYECKHEe CBOWCTBAa QIIKaHOB: pEaKIUM 3aMelleHHs, H30MEpU3aliy, JeTHAPHUPOBAHUS,
UKITN3aIH, TMHPOJN3a, KPeKuHra, ropeHus. [IperncraBieHne o MeXaHU3ME PEakIUil paguKaIbHOTO
3aMeIeHHs.

Haxoxnenue B npupone. CriocoObl MonydeHus: 1 IPUMEHEHUE alKaHOB.

Huknoankanel. OOmas ¢opmyna, HOMeHKIarypa u uszoMmepusi. OCOOSHHOCTH CTPOCHHS U
XUMHYECKAX CBOWCTB MaNbIX (IUKJIONPOIAH, MUKIOOYTaH) W OOBIYHBIX (IMKJIONEHTaH, ITUKIOTeKCaH)
uKI0ankaHoB. CriocoOb! OTYYeHUS U IPUMEHEHHE ITUKI0aTKaHOB.

Ankenbl. ['omonornveckuii psig ankeHoB, oOmias ¢opMmyna, HOMEHKIATypa. DJIEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJT ANIKEHOB, SP°-rMOpUM3aIUs aTOMHBIX OpOUTasIel yriepoja, 6- U
n-cBsizu. CTpyKTypHass W reoMeTpudeckas (mHc-TpaHc-) m3oMepus. Du3nyecKue CBOWCTBA aJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKLIUM MPUCOCIUHEHUS, 3aMEIICHUS B O-TOJOKEHUE MPU JBOWHOM CBS3W,
nosuMepu3anuu u okucieHus. [IpaBmino MapkoBHukoBa. KauecTBeHHbIE peakiuy Ha JABOWHYIO CBS3b.
CriocoObI OTy4eHHs 1 IPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccudukanms ankaaneHoB (CONpsHKEHHbBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbIE).
OC0OEHHOCTH DJEKTPOHHOTO CTPOCHHSI M XUMHYECKUX CBOMCTB CONPSDKEHHBIX AHWEHOB, 1,2- u 1,4-
npucoenuHenue. llomuMepusamus conpsok€HHBIX nueHoB. CnocoObl TONy4YeHHWS U IMPUMEHEHUE
AJKa/INEHOB.

AnkuHbl. ['OMOJIOTHYECKMIA PSSl aNKUHOB, oOmas ¢GopMmysia, HOMEHKIATypa W H30MeEpHsl.
DJEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIl allKHHOB, SP-THOPUAN3ALUS aTOMHBIX OpOHTaIei
yraepona. @u3ndueckne CBOWCTBA aJKWHOB. XWMHYECKHE CBOWCTBA: PEAKIMH IPUCOSIMHEHUS,
JUMEpU3alii W TPUMEpH3alliy, OKHcIeHHs. KHCIOTHBIE CBOWCTBA AlKWHOB, WMEIONINX KOHIIEBYIO
TpoiiHyto CBs3b. KauecTBeHHBIE peakiMyu Ha TPOWHYIO CBS3b. CHOCOOBI MOMYyYEHHS M MPUMEHEHHUE
AIKIHOB.

ApomaTudeckue yriaeBogoponbl (apeHsl). ['oMomormdeckuii psg apeHoB, obmas ¢opmyna,
HOMEHKJIaTypa ¥ HW30MepHs. OIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNIbl OEH30Ia.
dusnyeckre CBOWCTBA apeHOB. XUMHUYECKHE CBOWCTBA OSH30J1a U €ro TOMOJIOTOB: PEaKIMH 3aMeIIEeHHs B
OEH30JIbHOM KOJIBIIE M YTIIEBOAOPOIHOM paJHKalie, PEaKIWH MPUCOSIMHEHUS, OKHUCIEHHE TOMOIIOTOB



oensona. IIpencraBieHne 00 OpHUEHTHPYIOUIEM JIEHCTBUH 3aMecTUTeNled B OEH30JIbHOM KOJbIE Ha
MpUMepe aNKIIBHBIX PaJnKajIoB, KapOOKCIIFHOW, THAPOKCHILHOW, aMUHO- M HUTPOTPYMIBI, aTOMOB
ranoreHoB. OcOOEHHOCTH XUMHYECKHX CBOUCTB cTHpoa. [Tomumepusanus ctipoina. CriocoObl MOTydeHHs!
Y IPUMEHEHHE apOMAaTHYECKHX YTIICBOJAOPOJIOB.

[Ipuponusiii ra3. [lomyrapie HedTsIHBIE Ta3bl. HedTs u € mpoucxoxnenune. KameHHBIH yronp u
MPOAYKTHI ero mepepaboTku. CrmocoOsl mepepadoTku HePTH: TEepPEeroHKa, KPEKWHT (TepMHYECKHH,
KaTanuTHdeckuil), pudopmunr, nuponu3. I[IpoaykTel mnepepaboTku HedTH, HUX MNPUMEHEHHE B
MPOMBIIUIEHHOCTH U B OBITY.

I'eHeTnveckas CBA3b MEXKIY Pa3IMIHBIMH KIIACCAMH YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOTeHIPOU3BOIHBIX YIIIEBOAOPOIOB. Peakiyy 3amenienus rajoreHa Ha
THIPOKCOTPYIIY, HUTPOTPYIIly, LHMAaHOTPYIIy, aMuHOrpymmy. JleficTBue Ha TraJoreHIPOM3BOJHEIC
BOJIHOTO M CIIMPTOBOTO pacTBopa ménouyn. B3anMoneiicTBue IurasoreHaJkaHOB ¢ MarHUEM U LUHKOM.
[ToHsATHE O METAIIIOOPTaHUIECKUX COCTUHEHUSIX. VCcIonbp30BaHue TaIOTEHIPOU3BOIHBIX YIIIEBOAOPOIOB
B OBITY, TEXHUKE ¥ NPH CHHTE3€ OPTaHUYECKHUX BEIIECTB.

OKCIIepUMEHTAbHbBIE METOJbl W3YYEHHUs BEIISCTB M WX MpPEBpalleHWi: H3y4YeHHe (U3NIECKHUX
CBOWCTB YIIIEBOIOPOAOB (PAaCTBOPUMOCTb), KAUECTBEHHBIX PEaKIUil YIIIEeBOAOPOAOB Pa3IUYHBIX KJIACCOB
(obecuBeunBaHre OpPOMHON WM HMOAHOW BOJBI, PAacTBOpPa IIEPMaHTaHATa Kalus, B3aWMOJCHCTBHUE
alieTWIeHa ¢ aMMHa4HbIM PacTBOpPoM okcuzaa cepebpa(l)), kauecTBeHHOE OOHapyKeHHE yriepona H
BOJIOPO/Ia B OPTaHUYECKHUX BEIIECTBaX, MONyuYeHHE ITUJICHA W M3YYECHHE €ro CBOICTB, 03HAKOMIIEHHUE C
kommekiusamMu «Hepte» u «Yroms», ¢ oOpasmamu TuracTMacc, KaydyKOB W PE3WHBI, MOJIEINPOBaHUE
MOJIEKYJ YTJIEBOJIOPOJOB U TAJIOTEHIPON3BOIHBIX YTIIEBOIOPOIOB.

Kuciaopoacoaepsxaniue opranuyeckue coeTnHEeHNs.

[IpenenpHble omHOaTOMHBIE ciUpThl. CTpoeHWEe MOJEKyd (Ha NMpHMepe METaHoJla W ITAaHOIA).
I'omomorngeckuit psin, obmas Qopmyna, m3omepusi, HOMEHKIATypa W Kiaccubpukanus. Duzmaeckue
CBOWCTBa MpeJeNbHBIX OJHOATOMHBIX CIHPTOB. BomopomHble CBS3M MEXAY MOJIEKYJaMH CIHPTOB.
XUMHYECKHE CBOMCTBA: pEakUUH 3aMELIeHUs, AeTHApaTalld, OKHCJICHHUS, B3aUMOACUCTBHE C
OpraHuYC€CKUMHU U HEOPraHUYCCKUMH KUCIOTaMHU. KauecTBenHnas p€aKkiysa Ha OJHOATOMHBIC CIIMPTHI.
[eiicTBHe 3TaHOJNa W MeETaHOJAa Ha OpraHu3M udenoBeka. CrocoObl MONMYYEeHUS W IPUMEHCHHE
OJTHOATOMHBIX CITHPTOB.

[IpocTsie 3¢upel, HOMeHKIaTypa U n3oMepusi. OcoOeHHOCTH (PU3NIESCKUX U XUMHUYECKUX CBOMCTB.

MHoT0aTOMHEIE CIIUPTHI — ITUJICHIJTIMKOJIb U TJIMLCPUH. duznyecknue U XMMHUYECKUE CBOMCTBA.
pCaKkunu 3aMCIICHUS, BSaHMOIICﬁCTBHe C OPraHNn4€CKNUMU U HCOPraHNYCCKUMU KUCJIOTAMU, KaYCCTBCHHAaA
peakmus Ha MHOTOaToOMHBIE CHHUPTHL. [IpencTaBieHne O MeXaHW3ME peakIuil HyKJIeO(pUIBHOTO
3amemneHus. JleficTBie Ha opraHmu3M uenoBeka. CIOCOOBI TMONMYYEeHHS W MPUMEHEHHEe MHOTOATOMHBIX
CIIHPTOB.

©®cnon. CrpoeHHe MOJEKYNbl, B3aUMHOE BIMSHHE THUIAPOKCOTPYHNIBI M OCH30JIBHOTO siApa.
Odusndeckne cBoiicTBa deHona. OcOOCHHOCTH XUMUIECKHUX CBOMCTB (heHosIa. KauecTBEeHHBIE peakiny Ha
¢denon. Tokcnunocts (enona. CrocoObl modydeHus U npuMeHenue ¢GeHona. OeHonpopmanbaeruHas
cMoIa.

KapOoHunbHbBIE COEAMHEHHS — ANbIETHABl U KETOHBI. DIEKTPOHHOE CTPOECHUE KapOOHMIBHOM
rpymmsl. ['oMomornueckre psabsl albIeTHIOB U KETOHOB, oOmmas dhopMmysa, H30Meprust 1 HOMEHKJIATYpA.
®u3nYeCKre CBOMCTBA ajbJEru0B U KETOHOB. XUMUYECKHUE CBOMCTBA aJIbJIETUJIOB U KETOHOB: pEaKIUU
npucoenrHeHus. OKHUCICHHUE albJIeTU/I0B, KAYECTBEHHBIC PeaKIny Ha anbaeruabl. CriocoObl OIYYeHUS U
MIPUMEHEHHUE allbJACTUIOB U KETOHOB.

OHOOCHOBHBIE NIpeICbHBIC KAPOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHHS MOJIEKYJT KapOOHOBBIX
kuciot. Mzomepust 1 HOMeHKIaTypa. du3ndeckue CBOMCTBA OJHOOCHOBHBIX MpPEIETbHBIX KapOOHOBBIX
KACIOT. BomopomHbie CBSI3M MEXAY MOJEKYlTaMH KapOOHOBBIX KHCIOT. XUMHYECKHE CBOWCTBA:
KUCJIOTHBIC CBOWCTBA, peakUus STepUPHUKALUKN, PEAKIUH C Y4acTHEM YTICBOJOPOAHOTO pajKana.
Oco0eHHOCTH CBOMCTB MYPaBEHUHOM KHCIOTHI. [IoHATHE O MPON3BOIHBIX KAPOOHOBBIX KUCIOT — CJIOKHBIX
a¢upax. MHOrooOpaszue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEACTBbHBIX M apOMaTHICCKUX
KapOOHOBBIX KHCJIOT, TUKAPOOHOBBIX KHCIOT, THIPOKCHKAPOOHOBBIX KHCIOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEApUHOBAs, MaJIbMUTHHOBAs, OJICUHOBAs, JIUHOIEAS, JUHOEHOBAS] KUCIOTHI
CriocoObI OTy4eHHsI 1 TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuple d¢upsl. ['omonmormyeckuii psg, oOmas dopmyna, W3oMepwss W HOMEHKJIATypa.
Du3nYecKre U XUMUYECKUE CBOMCTBA: THIPOJIU3 B KUCJION U 1LIETIOYHON Ccpeie.

JKupsl. Ctpoenue, pu3ndeckre U XUMHIECKHE CBOIMCTBA KUPOB: TUAPOIU3 B KUCION U MIETOYHON
cpene. OCOOCHHOCTH CBOMCTB JKHPOB, COJAEPKAIIMX OCTATKUA HENMPEIENbHBIX XKUPHBIX KUCIOT. JKHUPHI B
MIpHUpO/IE.

MBUIA KaK COMY BBICIIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JICHCTBHE.



OO0mas xapakrepucTuka yrieBonoB. Kiaccudukaius yrieBogoB (MOHO-, IW- U MOJIUCAXaPHIIB).
MoHocaxapusl: TIIOK03a, (pyKTO3a, TrajakTo3a, pubo3a, mesokcupubOosza. duzmueckne CBONCTBA U
HaxoxJieHue B mpupojie. PorocunTe3. XMMUYECKHE CBONCTBA IIIOKO3BI: PEAKIIMH C Y4aCTHEM CITHPTOBBIX
U aJbJETUAHON TPYII, CIIUPTOBOE U MOJIOYHOKHUCIIOEe OpokeHue. [IpiMeHeHne IIoKo3bl, e€ 3HauCHHE B
JKU3HEACSITETLHOCTH OopraHu3Ma. Jlucaxapuapl: caxaposa, MainbTo3a W JIakTo3a. BoccraHaBimBarommue u
HEBOCCTaHABJIMBAIOIINE Iucaxapuibl. | naponus aucaxapuaoB. Haxoxaenne B mpupojae U MpUMEHEHHE.
INonmucaxapuapl: Kpaxmaj, INIMKOT€H U Leutono3a. CTpoeHrne MakpOMOJEKY/l Kpaxmala, INIMKOTeHa U
1esT010361. du3nueckue cBOWCTBa KpaxMaa U [eJUTI0JI03bl. XUMHUYECKHEe CBOMCTBA KpaxMalia: THAPOIIH3,
KadeCTBEHHAsI peakius C WOJOM. XWMHYECKHE CBOWMCTBA IIEJUTIONO3BI: THAPOIHU3, MONydeHne 3(pHpoB
1esuTio10361. [ToHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN IMIENK).

OKCIepUMEHTATIBHBIE METOABI U3yUEHHSI BELLIECTB U UX MPEBPALIEHUN: paCTBOPUMOCTD Pa3IMUHBIX
CIIUPTOB B BOJE, B3aUMOJEHCTBHE ATAHOJIA C HATPHUEM, OKUCIEHHE 3TUJIOBOTO CIHMpTa B albAETHA Ha
pacKan€HHOW MEIHON TPOBOJIOKE, OKHUCIEHHWE JTHJIOBOTO CIHPTAa JAUXPOMATOM Kamusg (BO3MOXHO
WCIIOJIb30BaHNE BHUIEOMATEPHANIOB), KAYeCTBEHHbIE pEAaKIMW Ha aJbAeruabl (C  THAPOKCHUAOM
nuammuHcepebpa(l) u  ruapokcuaom wmemu(ll)), peaknms rmunepuna ¢ ruapokcugom  memu(ll),
XUMHUYECKHE CBOMNCTBA PaCcTBOPA YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHIE PACTBOPA IITFOKO3BI C THIPOKCHIOM
menu(ll), B3anmoeiicTBre KpaxMaia ¢ HOJI0M, pEIICHUE IKCIIEPUMEHTANIBHEBIX 3a7a4 1Mo TeMaM «CIupThI
1 Qenons», «KapboHoBble KUCTOTHL. CIIOKHBIE dQUPHD».

A3oTcoep:kamue OpraHndecKue coeJuHeHusl.

AMUHBI — OpraHWYecKHe NpPOM3BOAHBIE ammuaka. Kiaccudukanus amuHOB: anmmdaTHyecKue U
apoMaTUYecKue; IepBUYHbIEC, BTOPUYHBIE U TpeTh4Hble. CTpoeHne MOJIeKyJ, obuias hopMmya, u3oMepus,
HOMEHKJIaTypa ¥ (U3NYECKHUEe CBOMCTBA. XMMHUYECKOE CBOWCTBA alM(paTHYECKUX AMHHOB: OCHOBHBIC
CBOIMCTBA, AJIKINIMPOBAHUE, B3aWMOJCHUCTBHE IICPBUYHBIX aMHHOB C a30THCTOW kucioTod. Conm
ANKUJIAMMOHHS.

AHWIMH — IpeICTaBUTENb aMUHOB apoMaTHueckoro psaa. CtpoeHue aHwinHa. B3aumHoe BiusHue
TpyNI aTOMOB B MoJieKyjle aHmIuHa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB aHWiMHA. KauecTBeHHBIE
peaknuu Ha aHWIUH. CriocoOBI MOMYYEeHUS ¥ TPUMEHEHUE an(aTnieckux aMiuHOB. [lonydeHne aHninHa
13 HUTpOOEH30Ia.

Awmunokucnotel. Homenknarypa u wm3omepus. OT[eNbHBIE TIPEACTABUTENH O-aMHUHOKHCIIOT:
TIALOWH, anaHuH. Du3ndeckne CBOWCTBA aMHUHOKHCIOT. XWMHYECKHE CBOWCTBA aMHHOKHCIOT Kak
aM(pOTEpHBIX OPraHUYECKUX COCAMHEHHH, peaKiys MOJMKOHACHCAMU, 00pa3oBaHHE MENTHIHOW CBSI3H.
buonorunuyeckoe 3naueHre aMHHOKHUCIOT. CHHTE3 U THIIPOJIU3 MENTUIOB.

benku kak mpuponHsle momuMmepbl. llepBudHas, BTOpUYHAS W TPETHYHAS CTPYKTypa OEIKOB.
XVWMHUYECKHE CBOICTBA OENTKOB: THIPOJIN3, JEHATYPAIHsl, KAaueCTBEHHBIE PEaKIINy Ha OCNKH.

DKcliepuMEeHTaNbHBIE METOABI U3YUCHHUS BELIECTB U UX MPEBPAIICHUI: pacTBOpeHHE OSNKOB B BOJE,
JieHaTypalus OCIKOB MPU HArPEBaHUH, IBETHBIC PEAKIINU HA OCIIKHU, PEIICHUE SKCIICPUMEHTAIBHBIX 3aa4
Mo TeMaM «A3OTCOoJep)Kallhue OpTaHWYecKHe COeAMHEeHWs» W «Pacmo3HaBaHWe OpraHMYeCKHX
COEIMHEHUID.

BoicokoMoJieKyJIsIpHBIEC COCAUHEHNS .

OCHOBHBIE OHATHS XUMHUH BEICOKOMOJIEKYIISIPHBIX COEAMHEHUI: MOHOMED, TMTOJIUMED, CTPYKTYPHOE
3BEHO, CTEMEHb MONMMEPH3AIiH, CpPedHsst MoyieKynsapHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISPHBIX COETUHEHUN — ITOJIMMEPHU3AINS U TOJTHUKOHCHCALINS.

[Homumepubie Matepuanbl. [lnacTMaccel (MONMHMATHIICH, TOJNUIPONWICH, TTOJMHBHHUIXJIOPHII,
MOJUCTHPOJI, TOJMMETHIMETAKPHUIIAT, TOJMKApOOHATHI, TOJMITWICHTepedTanar). YTwimzanus U
nepepaboTKa IIaCTHKA.

OnacToMephl: HaTypalbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH, XJIOPOIpPEHOBHIH,
M30IIPEHOBBIN) M CHIINKOHEI. Pe3nHa.

BonokHa: HaTypanpHBIE (XJIOTOK, IIePCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH | JaBCaH).

[lomumepbl crienuanbHOTO Ha3HAa4YeHHsT (TedIIoH, KEBIap, AJIEKTPOIPOBOMASAIINE ITOJIHMEPHI,
OmopasnmaracMbIe TTOJIUMEPHI).

OKCIIepUMEHTANbHBIE METObI U3YUSHHS BEILIECTB U UX IPEBPAILICHHUI: 03HAKOMIICHHE ¢ 00pa3naMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KAy4yKOB, pEIIEHNE dKCIIEPUMEHTAIBHBIX 3a/1a4 M0
TeMe «Pacnio3HaBaHne TIaCTMAcC U BOJIOKOH.

Pacuérhble 3anaun.

Haxoxnenue MonekymsapHOW (GOpMYJbl OPraHUYeCKOrO COEJAMHEHUS 10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISAIINX B €0 COCTaB, HAXOXKJEHHE MOJIEKYISIPHOU POPMYIIBI OPraHUYECKOTO COSTUHEHUS
1o Macce (00BEMY) MPOIYKTOB CrOPaHUsl, 10 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) POILYKTOB PEAKIIHH
W/WIIA UCXO/IHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOH (DOPMYIIBI OPraHUYEeCKOro BEIIECTBA HA OCHOBE



€ro XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IOJIydEHUS], ONpeNeIeHIE JONH BBIXOAa MPOIYKTa PEaKLUH OT
TEOPETHYECKN BO3MOXKHOTO.

MexnpeIMETHBIE CBSI3H.

Peanuzanms MexmpeIMeTHBIX CBs3ed INpH H3y4YeHUH opraHuueckol xumuu B 10 kiacce
OCYILECTBIISIETCS. YEepe3 HCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX NOHSATHH, TaK U IOHSITHH,
MIPHUHATBIX B OTAEIBHBIX PEAMETaX €CTECTBEHHO-HAyYHOTO [IUKJIA.

OOume ecTecTBEHHO-HAay4YHbIE TOHSATHA: SIBICHHE, HAY4HBIH (akT, THIIOTE3a, TEOpHus, 3aKOH,
aHan3, CUHTE3, Knaccudukaiys, HaOroIeHne, U3MEPEHUE, SIKCIIEPUMEHT, MOZEIb, MOJCITMPOBaHHE.

®usuka: marTepusi, aToM, d3JEKTPOH, MPOTOH, HEHUTPOH, MOJEKYJa, DHEPreTUUYEeCKUU YpOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHHE BEIECTBA, (DM3MUECKUE BEIMIMHBI, €ITMHUIBI U3MEPEHHUS,
CKOPOCTb, DHEPIHUs, Macca.

Buonorust: knetrka, opraHu3M, OdKocuctemMa, Ouocdepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPOQHBIH U TeTepoTpodHBIN THIT THUTaHHS, OpoXKeHue, (POTOCHHTE3, NbIXaHUe, OCNKH, YIIeBOBI,
JKHUPBI, HYKJICHHOBBIE KUCIIOTHI, ()EPMEHTHI.

I'eorpadus: moses3Hsle HCKONaeMBbIe, TOIIIIHBO.

TexXHOMOrusA: NHINEBBIE IPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAaHMS, MOIOIIUE CPENCTBA,
MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTrudeckue 0CHOBbI XMMHH.

ATtoM. CocTaB aTOMHBIX siep. XUMUYecKuH aneMeHT. M3oTomnbl. CTpoeHHE IIEKTPOHHBIX 000I04EK
aTOMOB, KBAaHTOBBIE YHCJIa. DHEPTEeTHUECKUE YPOBHH U TIOypOBHU. ATOMHBIE opOuTanu. Knaccudukarms
XHMHUUYECKHUX DJIEMEHTOB (S-, P-, d-, f-a7ementsl). Pacnpenenenne 31eKTPOHOB 110 aTOMHBIM OPOHMTAIISM.
ONeKTpOHHbIE KOH(PUTYypalud aTOMOB DJIIEMEHTOB MEPBOTO—YETBEPTOrO IMEPHOJOB B OCHOBHOM U
BO30Y>KAEHHOM COCTOSTHHH, 3JICKTPOHHBIE KOHPHUTYPALIMU HOHOB. DJIEKTPOOTPHLATENTEHOCTD.

[Tepuoauueckuit 3axkoH u Ilepuoauyeckas cucrema xumudeckux snemeHToB .M. Menpaeneesa.
CBs13p TIEpHOANYECKOTO 3aKOHA W lleproanueckoil CHCTEMBI XHMHYECKHX DJIEMEHTOB C COBPEMEHHOMN
TEOpHel CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOUCTB XUMHUYECKUX 3JIEMEHTOB H 00pa3yeMbIX
MU IPOCTHIX M CIOXHBIX BEILECTB IO TPyNIaM M NMepHoAaM. 3HaUEHHE Meproauueckoro 3akona .M.
Menpneneesa.

Xumuueckas cBA3b. Bubl XUMHUUYECKOU CBSI3U: KOBaJIEHTHAsA, MOHHAS, METa/uInueckas. MexaHu3Mbl
o0pa3oBaHHs KOBAJICHTHOW CBSI3U: OOMEHHBIH WM JOHOPHO-AaKIENTOPHBIA. DHEPrus W [UIMHA CBS3W.
[TonsipHOCTB, HAITPaBIEHHOCTh U HACKHIILIAEMOCTh KOBaJIEHTHOU cBs3u. KpaTHbie cBsi3u. BogoponHas cBs3b.
MexmoiieKyIapHbIE B3aUMOIEHCTBUSL.

BaneHTHOCTH U BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHONW CTPYKTYpPHI MOJIEKYJI C UX
TEOMETPHYECKUM CTPOCHUEM (Ha MPUMEPE COSTUHEHN IIEMEHTOB BTOPOTO MEPHOAA).

IIpencraBieHne O  KOMIUIEKCHBIX  COEAUHEHUSX. CocTaB  KOMIUJIEKCHOTO  HOHA:
KOMITJICKCOO0pa30BaTeb, TUTraH Ibl. 3HAYCHNE KOMIICKCHBIX coeJuHeHM. [IoHATHE 0 KOOpAMHAIIMOHHOM
XUMUHU.

BemectBa MOJIEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOECHUS. THIBI KPUCTAIUIMYECKUX PELIETOK
(CTpYKTyp) ¥ CBOMCTBA BEIIECTR.

Ilonsatue o nucnepcHbIx cuctemax. MctunHble pacTBOpbl. IlpencraBieHne O KOJUTOMIHBIX
pactBopax. CrocoObl BbIpaKEHHUsI KOHIIEHTpPAIlMH PacTBOPOB: MaccoBas OJsl BEIIECTBA B PacTBOPE,
MOJISIpHAasE ~ KOHIIEHTpanus. HacellleHHBle ¥ HEHACHIEHHBIE  PAacTBOPBI,  PAaCTBOPHUMOCTH.
Kpucramnoruaparsi.

Krnaccudukarust 1 HOMEHKIATypa HEOpPraHMYECKUX BEIeCTB. TpUBUABHBIC Ha3BaHUS OTICIbHBIX
MpeACTaBUTENIEH HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XUMHYECKHX peakuii B HEOPraHMYECKOH M OpraHMYecKOod XHMHUH. 3aKOH
COXPAHEHHUsI MaccChl BEIIECTB; 3aKOH COXPAaHEHHs U MPEBPALICHUS SHEPTUHU MPU XUMUYECKUX PEeaKIHIX.
TemmoBsie 3P PEKTH XUMUYIECKUX peakinid. TepMoXuMHuIecKnue ypaBHEeHNS.

CKOpOCTh XUMHUYECKON peakmuu, €€ 3aBUCHMOCTh OT PasIUYHBIX (PakTopoB. ['oMOreHHBIE U
reTeporeHHble peakuuu. Katanus u kaTanu3aTopsl.

OOparuMple M HEOOpaTHMBIC peaKIMHM. XUMHUYECKOe paBHOBecwe. KoHCTaHTa XUMHUYECKOTO
paBHOBecus. DaKTOPBI, BIMAIOLIME HA MOJIOXKEHUE XUMUYECKOTO PAaBHOBECHUS: TEMIIEPATYPa, NaBJICHUE U
KOHLIEHTPAlUK BEIIECTB, y4acTByomuUX B peakiuu. [Ipunnun Jle Ilarense.



Onekrponutndeckas aucconuanus. CuiabHble U cnabble AMeKTpoiuThl. CTeneHb AMCCOIMAIINY.
Cpena BOJHBIX pacTBOPOB: KUCIIOTHASI, HEUTpabHasl, menodHas. Bogopoansrii mokasarens (PH) pactBopa.
I'maponus coneit. Peakiiuyu noHHOTO OOMEHa.

OKHCIIUTEIPHO-BOCCTAHOBUTENbHBIE — peakiuu.  Cremenb  okucieHus.  OkucauTenb U
BOCCTaHOBUTEN. [Iporieccrl OKMCIEHN 1 BOCCTAaHOBIICHNUS. BaskHel e OKUCITUTENN i BOCCTAHOBUTEIH.
MerTton 3neKTpoHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACTIIIABOB BEIIIECTB.

OKCIepUMEHTAJIbHbIE METOABI M3YyYEHMs BEIIECTB M MX IpPEBpallleHHil: pazioKeHHe MepoKcuia
BOJIOPOAA B TNPHUCYTCTBHM KaTajau3aTopa, MOJEIM KpPUCTAIIMYECKHUX PpEIIETOK, MPOBENEHUE peakLuit
MOHHOTO OOMeEHa, OmpeJelieHHe Cpelbl PAacTBOPOB C TOMOIIBI0 HHIWKATOPOB, HM3YYCHHE BIWSHUS
pa3nMIHBIX PAKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIH 1 MOJIOKEHUE XUMUIECKOTO PaBHOBECHS.

Heopranuyeckasi xumusi.

[Tonoxenue HemeTtamwoB B [lepuonnueckoit cucteme xummudeckux snementos .M. Menneneesa u
O0COOCHHOCTH CTPOEHHS MX aToMOB. PU3MYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETaIoB (Ha
npuMepe KUCIIopoia, cepbl, pocdopa u yriaepoaa).

Bomopon. Ilomydenue, Qusudeckne W XHMHYECKHE CBOWCTBA: pEaKIUW C MeTaulaMd |
HEMETaJUIaM1, BOCCTAaHOBUTENBHBIE CBOICTBA. [ mapusl. TOIUIMBHEIE 2IEMEHTHI.

I'anorensl. Haxoxaenne B mpupoje, cnocoObl MONMydeHHs, PU3MYECKHEe 1 XUMUYECKUE CBOWCTBA.
IanoreHoBomopobl. BakHelne KHCIOPOJCOJASpkKAIIUE COCIUHECHUs TraynoreHoB. JlabGoparopHbie u
MIPOMBIIIUIEHHBIE CIIOCOOBI MTOTYYeHHs TaI0TeHOB. [[puMeHeHne TaJoreHOB U X COSAMHEHUH.

Kucmopon, 030H. JJaGopaTopHbIE M IPOMBIIIIICHHBIE CITOCOOBI TTOIYICHHS KUCIOpoa. Dru3ndecKue
Y XMMHUYECKHE CBOMCTBA U PUMEHEHHE KHUCIopoaa U 030Ha. OKCUIIBI ¥ IEPOKCUABI.

Cepa. Haxoxpaenwe B mpupoje, cnocoObl NONydeHHs, (pu3ndeckue M XUMHYECKHE CBOWCTBA.
Ceposonopon, cympduasl. Oxcun cepri(1V), okcun cepri(VI). CepaucTas u cepHas KUCIOTHI U UX COJIH.
Oco0EHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [I[puMeHeHne cephl U € COSTMHEHUH.

Azor. Haxoxxpenue B mpupoje, crnocoObl MOdydeHus, Qu3ndeckne M XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpuAbl. OKCUABl a30Ta. A30THCTasi M a30THasg KUCIOTH U uX coilu. OcOOEHHOCTH CBOWCTB
a30THOM KUCIIOTHI. [IpMeHeHne a30Ta u ero coequHeHn. A30THBIE YIOOpEHHUS.

®docdop. Haxoxnenue B mpupojie, crocoObl MoaydeHus, GU3NICCKUEe U XUMUUYCCKHUE CBOMCTBA.
Dochuner u ochun. Oxenapl Gocdopa, Gpochopnas kucnora u e€ conu. [lpumenenne pochopa u ero
coenuHennit. @ochopHbIe yI0OpeHNUS.

VYraepon, HaxoxIeHHe B Npupojie. AyutorponHele Moaudukanun. OuU3ndecKkue U XUMHUECKHUE
CBOICTBa MPOCTBIX BeleCcTB, 0OpazoBaHHbIX yriepomoM. Okcun yraepoaa(ll), oxcun yriepoma(lV),
yTOJIbHAsI KUCTIOTa W €€ COJHM. AKTHBHPOBAHHBIA yrouyb, afcopOuus. dymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpMeHeHne IPOCThIX BEIIeCTB, 00Pa30BaHHBIX YTIEPOIOM, U €r0 COSIMHEHHUH.

Kpemuuii. Haxoxxaenue B mpupoze, crocoObl MoiydeHus, GU3HYecKre U XUMHUYECKHE CBOWCTBA.
Oxcun kpemuus(1V), kpemHEeBast KMCIOTa, CHIIMKATHIL. [[ppuMeneHne KpeMHus 1 ero coequHeHni. CTekIo,
€ro MOoJy4YeHre, BUABI CTEKIIA.

Ilomoxxenne wmeramuioB B Ilepmoamueckoil cucremMe XHMHUYECKHX dieMeHTOB. OcoOeHHOCTH
CTPOCHUS DIIEKTPOHHBIX O00O0JOYEeK aTroMoB MeTauioB. OOmue (U3NUECKHEe CBOHCTBa METAJIOB.
[IpumeHnenne MeTaioB B ObITY U TeXHUKE. CIUIaBbl METaJUIOB.

DIIEKTPOXUMHYCCKUN psl HANpsDKeHW MetauioB. OOmme CrmocoObl TMONYYCHUS METalIOB:
THUAPOMETAILTYPT U, TUPOMETAILUTYPIHs, dNeKTpoMeTamryprus. [lonsatue o koppo3un MetaioB. CriocoOs!
3aIUTHI OT KOPPO3HH.

Oo6mas xapaktepuctika metamioB |A-rpymnmsr [leproanueckoil CHCTEMBI XUMUYECKHUX 3JIEMEHTOB.
Hatpuii u kanuii: nojaydenue, Gpu3n4eckue U XAMUIECKHE CBOMCTBA, IIPUMEHEHHE TIPOCTHIX BEIIECTB U MX
COEIMHEHHM.

Oo6mas xapakrepructrka metauioB || A-rpymmer [lepronndeckoii cucTeMbl XUMHUECKHX IIEMEHTOB.
Marnwuii ¥ Kanbplyii: onydeHne, GU3NIECKIe 1 XUMHYECKHE CBOHCTBA, MPUMEHEHHE TIPOCTHIX BEUIECTB U
ux coeanHeHu. JKECTKOCTD BOJIBI M CITOCOOBI €€ yCTpaHeHHS.

ANIOMUHHN: TTOTyYeHne, GU3NIECKIEe U XUMIUUECKHE CBOHCTBA, TPUMEHEHHE MTPOCTOTO BEIIECTBA U
ero coemuHeHWHA. AMQOTEpHBIE CBOWCTBA OKCHIA W THAPOKCHAA AaTIOMUHUS, THAPOKCOKOMILIEKCHI
ATFOMHUHUSL.

OOmass xapakTepucTUKa MeTauioB moOouHblx moarpynn (b-rpynm) Ilepumoamueckoit cucTeMsl
XUMHYECKHX 3JIEMEHTOB.

DusnYecKre U XUMHUYECKHE CBOWCTBA XpoMa U ero coeauneHnit. Oxcuibl u rumpokcubl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTel W &IUXpOMAaThl, WX OKHCIUTENbHBIE cBoiicTBa. [lomyuenwe wu
MPUMEHEHUE XpoMa.



Odusnveckre W XMMUYECKHE CBOMCTBA MapraHila W ero COoelWHeHWH. BaxHelmme coennHeHUs
mapranma(ll), mapraama(lV), mapraamna(VI) u mapranna(VIl). IlepmanranaTr kamusi, €ro OKACIATEIHHBIE
CBOIICTBA.

dusnueckne U XMMHUECKHE CBOMCTBA XkKele3a U ero coeAuHeHui. OKCUABI, THAPOKCUIBI U COJU
xenesza(ll) u xxenesa(lll). [Tomyaenue u mpruMeHeHHUE Kene3a U ero CIIJIaBOB.

®u3nyeckre 1 XMMUYECKUE CBOMCTBA MeU U €€ coeuHeHnil. [lonyyenue u npuMeHeHne Meau 1
€€ COCIMHEHUN.

Hunk: monydeHue, (U3MYECKUE W XUMHUYCCKHE CBOHCTBA. AMQOTEpHBIC CBOWCTBA OKCHUAA U
THIPOKCH/IA IIHKA, THIPOKCOKOMITIEKCH IMHKA. [[ppuMeHeHne IHKa 1 €ro COSIMHEHNH.

OKCIepUMEHTAIBHBIE METOABl M3Y4YEHHS BEIIECTB M WX MPEBpAIICHUN: H3ydeHUE O0O0pasIoB
HEMETAJUIOB, TOPEHUE cepbl, hocdopa, xene3a, MarHus B KUCIOPOJIe, U3YUeHHE KOJUIeKIH «MeTayuibl u
CIUTaBB», B3aUMOJCHCTBUE INEIOYHBIX W IEJIOYHO3EMEIbHBIX METAIOB C BOAOH (BO3MOXKHO
WCITOJIb30BAaHUE BHUICOMATEPHAIIOB), B3aUMOICHCTBHE IIMHKA U JKeJe3a ¢ PaCTBOPAMU KHUCIIOT U IIECIIOUCH,
KaueCTBCHHBIC pEaKIMM Ha HEOPraHWYECKHWE AaHHMOHBI, KATHOH BOJOpOJa W KATHOHBI METAaJIJIOB,
B3aMMOJICHCTBUE THIPOKCHUIOB AalIOMHHHUS W I[MHKA C PAcTBOpAMHU KHCJIOT W IIEJOoYel, pelieHue
SKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «l'anorens», «Cepa u e€ coenuHeHUs», «A30T U (ocop U ux
COCTMHEHUST», «MeTasuibl TJIABHBIX MOATPYIID», «MeTaibl HOOOYHBIX MOATPYIII.

XuMUA U )KU3Hb.

Ponb xumun B obecniedeHuN yCTOMYUBOTO pa3BUTHA denoBedecTBa. [[oHATHE 0 HAYYHBIX METOmax
MO3HAHUA W METOJOJOTHH HAyYHOTO HCCIIeZloBaHWA. HaydHble MPUHIMITEI OpTraHU3aIH XHMHYECKOTO
POu3BOACTBA. [IpOMBIIIICHHBIE CIOCOOBI TIOTYYCHUS BaXKHEUIIIMX BEUIECTB (HAa MpUMeEpe MPOU3BOJICTBA
aMMUaKa, CEpHOW KHUCIIOTHI, MeTaHoua). [IpoMbInuieHHBIE CIOCOOBI TOJIYYeHHUS METalIOB U CIUIABOB.
XUMUYecKoe 3arpsi3HEHHE OKpYKaloImed cpeabl W ero mociencTBus. Pomp xuMum B obecriedeHnn
SHEPTEeTHYECKON OE30MaCHOCTH.

Xumus 4 310pOBhe uenoBeka. JlekapcTBeHHbIe cpencTra. [IpaBuia uCoab30BaHUs T€KAPCTBEHHBIX
npenaparoB. Poyib XUMUU B pa3BUTUU MEAUIIUHBIL.

XuMuS TTUIIHA: OCHOBHBIC KOMITOHEHTHI, TUAIIEBEIC 100aBkH. POk XUMUM B 00€CTICUCHUN TTUTTIEBOM
Oe3omacHOCTH.

Kocmernueckne wu mapdromepHble cpeactBa. beitoBas xumus. [lpaBuma  GezomacHOTO
WCTIOJIB30BaHMsI MIPETIapaToB OBITOBON XUMUU B IIOBCETHEBHO KU3HHU.

XUMUS B CTPOUTEIBCTBE: BAKHEHIIIUE CTPOUTEIIbHBIC MAaTepUAIIbI (IIEMEHT, OCTOH).

XuMus B CENIbCKOM X03s1iicTBe. OpraHuuecKre 1 MUHEPAJIbHbIE YI00peHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTephaibl, KpPackd, CTEKJIO, Kepamuka. MaTepuaibl s
anekTpoHukn. Hanotexnomoruu.

Pacuérurie 3amaun.

Pacuérer: Macchl BeliecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIIECTBA, MACCE HITU
00BEMY OJTHOTO M3 YIACTBYIOIIHNX B PEAKIIUU BEMIECTB, MacChI (00BhEMa, KOJIMUECTBA BEIIECTBA) IPOTYKTOB
peaKnuu, €CIu OJHO W3 BEMIECTB UMEET IPUMECH, MacChl (00BhEMa, KOMWYECTBA BEIIECTBA) MPOIYKTA
peaklnu, eCIi OAHO U3 BELIECTB AaHO B BUJE PACTBOPA C ONpeaeaEHHON MacCOBOU JoJIeH pacTBOPEHHOTO
BEILECTBA, MACCOBOM JOJM U MOJSPHOM KOHILIEHTPALlMU BEILECTBAa B PacTBOPE, JOJU BBIXOJa MPOAYKTa
pEeaKIuH OT TEOPETHIECKH BO3MOXKHOTO.

MexpenMeTHBIE CBA3H.

Peanuzanus MexXmpeIMeTHBIX CBsI3€i U U3y4eHUH o0IIel 1 HeopraHuueckoi xumuu B 11 xmacce
OCYIIECTBJISETCS Yepe3 WCIOIh30BaHHE KaK OOIUX €CTeCTBEHHO-HAYYHBIX TOHSATHI, TaK W TMOHATHUH,
MPUHSATHIX B OTIEIBHBIX TIPEIMETaX €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01IMe eCTECTBCHHO-HAYUHBIC TOHSATHUS: SBJICHUE, HAay4HbIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3, CHUHTe3, KiIaccH(UKalus, NepUOIUIHOCTh, HAONOJEHNE, W3MEpPEeHHe, SKCIEePUMEHT, MOJEIb,
MOJICTHPOBAHHUE.

®uzuka: MaTepus, MUKPOMHUDP, MaKpOMHUP, aTOM, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, WU30TOIILI,
ParOaKTUBHOCTE, MOJIEKYJIa, JHEPTETUIECKHA YPOBEHB, BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSTHUE
BEIIEeCTBA, UACATBHBIN ra3, (GU3NIEeCKre BeININHBI, €TUHUIIBI H3MEPEHNs, CKOPOCTh, SHEPTHS, Macca.

Buonorust: knerka, opraHusM, 3KocucTema, ouocdepa, MeTabOIM3M, MAKPO- U MUKPOIJICMEHTHI,
OCIKH, KUPHI, YIIEBObI, HYKJICHHOBEIC KUCIIOTHI, ()epPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIECTB U MOTOK
SHEPTHH B YKOCHUCTEMAX.

I'eorpacdusi: MuHEpaibl, TOPHBIE MTOPOIbI, TOJIC3HBIC UCKOIAEMbIC, TOTLTUBO, PECYPCHI.

TexHomOrMs: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUIYpTrHsi, CTPOUTENbHbIE MaTepUabl,
CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJCTBO, nuueBas MIPOMBIIIICHHOCTb, (hapMarieBTU4ECKas
MPOMBITIUICHHOCT, TIPOU3BOJICTBO KOCMETHYCCKHX IIPEIMapaToB, IPOU3BOJICTBO KOHCTPYKITMOHHBIX
MaTepHaJIOB, MICKTPOHHAS TIPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 XMMHWHN HA VIJIYBJIIEHHOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOIOM B CTPYKTYpPE JINYHOCTHBIX PE3YIbTATOB
OCBOCHHUSI TpenMeTa «XHUMHA» Ha YPOBHE CpPEOHEro oOmiero oOpa3oBaHUS BBIACICHBI CIICAYIOIIUE
COCTaBJISIONIME. OCO3HAHWE OOYYAIONUMHUCS POCCHICKON I'Pa){IaHCKOM HIACHTHYHOCTU; FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITETIFHOCTH 1 CAMOOMPEIENIEHUIO; HAJTMYNE MOTHBALIMU K 00yYEHHIO; TOTOBHOCTh
U CIIOCOOHOCTh OOYYAIONUXCS PYKOBOJICTBOBATHCS NMPUHATHIMH B OOIIECTBE MPABWIAMHA M HOPMaMH
TIOBEICHUS; HaJIMUUe MTPaBOCO3HAHMSI, IKOJIOTHUECKOHN KYIBTYphI, CHOCOOHOCTD CTaBHUTh IENIH U CTPOUTH
JKN3HCHHBIC IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpeaMeTa «XHMHUsS» OTpakaroT cHOpPMHUPOBAHHOCTH OMBITA
MO3HABATENIFHOW M  TPAKTHYECKOW  JESITETPHOCTH OOydYalomMXcs B TPOILECCE  pealln3aliu
o0pa3oBaTenbHON ACITCIBHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHSI MpeaMeTa «XHUMHS» OTPaKaloT c(hOpPMUPOBAHHOCTH OMNBITA
MO3HABATENIFHOW W TPAKTHUECKOW  JESITETPHOCTH OOydYalomMXcs B TPOIECCE  pealln3aliu
00pa30BaTeIbHON AEATENHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHNS !

0CO3HaHUS 00YUYaAIOIIUMHICI CBOMX KOHCTUTYLIMOHHBIX NIPAB M 0053aHHOCTEH, yBaXKEHUS K 3aKOHY U
MIPaBOIOPSAKY;

MMPEACTABJICHUA O COOHAJIBHBIX HOPMaxX U MpaBujIaX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBC,

TOTOBHOCTH K COBMECTHOI TBOPUYECKOH JESITENbHOCTH MPU CO3AaHUH yUEOHBIX IPOEKTOB, PEIICHUH
y4eOHBIX U TTO3HABATEIHHBIX 33124, BEIMIOJTHEHUH XUMUYECKIX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPHUHMMATh MOTHUBBI, HAMEPEHUs, JIOTUKY W apryMEHTHl APYTUX MpH
aHaJIM3€ Pa3INYHbIX BUJIOB YUCOHOMH JCATEIBHOCTH;

2) NATPHUOTHYECKOT0 BOCTINTAHHUS:

LEHHOCTHOTO OTHOLLEHUSI K HICTOPUYECKOMY M HAYYHOMY HACJIEUIO0 OTEUECTBEHHOW XUMUMU;

YBKEHHUS K MPOILECCY TBOPYECTBA B OONACTH TEOPUH M NPAKTHUECKOTO MPUIOKEHUS XUMUH,
OCO3HAaHUSl TOTO, 4YTO JaHHBIE HAYKH €CTh pPE3yNbTaT JJIMTENBHBIX HAaONIOJEHUH, KPOMOTIUBBIX
AKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOIO TPYJa YYEHBIX U IPAKTUKOB;

WHTEepeca W MO3HABATEIHHBIX MOTHBOB B TIOJYYEHHW M IIOCIEAYIONIEM aHann3e WH(GOpMAINH O
MIEPEIOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPAaBCTBECHHOT'O CO3HAHUA, OTHYCCKOT'O ITIOBEACHUA

CIOCOOHOCTH OIICHUBATHL CHUTYyallMH, CBA3aHHBIC C XWUMHWYCCKHMU SABJICHUAMHU, W TIPUHUMATH
OCO3HAHHbBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHNE U MOCTYNKHU CBOUX TOBAPHILEH C MO3ULMN HPABCTBEHHBIX
Y IIPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUI MOCTYIKOB;

4) popMupoBaHHA KYJIbTYPbI 310POBb:

MMOHUMaHUS [IEHHOCTEH 3I0pOBOTO U Oe301macHoro o0pasa *KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DM3NYECKOMY H IICHXHYECKOMY 3710POBEIO;

coOJI0JIeHUsT TIpaBrUiI Oe30macHOro OOpalleHusl ¢ BEUIeCTBAaMH B OBITY, MOBCETHEBHOM JKU3HU, B
TPYAOBOM I€ATENBHOCTH;

MMOHUMaHUSI [IEHHOCTH TPABWJI HHIUBUAYAIBHOTO M KOJUIEKTHMBHOTO 0€301acHOTO TOBEACHUS B
CUTYaLMSIX, YTPOKAIOIIUX 3J0POBBIO U XKU3HU JIOACH;

OCO3HaHUS MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPHUBBIUEK (YIIOTPEOICHHUS aJKOT OIS, HAPKOTHUKOB,
KypeHHs);

5) Tpy10BOI0 BOCIMTAHMSA:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIeI0BATENBCKON NEATENFHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX ACSATEIBHOCTH;

YCTaHOBKY Ha aKTUBHOE y4aCTHE B PEIICHUH MPAKTUIECKUX 3a/1a4 COIMAaIbHON HAIIPABIEHHOCTH (B
paMKax CBOETO KJiacca, IIIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY U3YYEHHIO MPOQecCHil pa3iuyHOro poaa, B TOM YHUCIE Ha OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHUY;

YBaXEHUS K TPYLY, JHOIIM TpyAa U pe3ynbTaTaM TPYJOBOU NEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWMBUAYaJIbHOM TpaeKTOpuu oOpa3oBaHus, Oymymiei
npodeccur M peayn3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHH, HHTEPECOB H MOTPEOHOCTEH 001IecTBa;

6) 3K0JI0rMYeCKOr0 BOCIIUTAHMSI:

9KOJIOTMYECKH 1IeJIECO00Pa3HOI0 OTHOIIEHHS K IPUPOJIE KaK HCTOUHUKY CYIIIECTBOBAHUS XKHU3HU HA
3emie;

NMOHUMAaHUsl TJ00aJbHOTO XapakTepa SKOJOTHMYECKHX TpOOJIeM, BIHMSAHUS JKOHOMHYECKUX
MPOLIECCOB HAa COCTOSIHUE MPUPOAHON U COUUAIIBHOW CPE/IbI;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BAaHUS JOCTW)KEHHUM XMMHM JJI1 PEIIEHHS BOIIPOCOB
PaIMOHAIBHOTO PUPOJIOTIONIL30BAHNS;

AKTUBHOTO HEMpPHUATHS NEHCTBUH, MPUHOCAMIMX BpEJ OKpYKarollell NMpUpoJHOH cpene, YMEHUs
NPOTHO3UPOBATh HEOJAroNpHUATHBIE 3KOJIOTWYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX NEHCTBUI H
NpEAO0TBPAIIATh HX;

HAJIMYHUS Pa3BUTOTO KOJIOTUYECKOTO MBIIIICHHUS, IKOJIOTUIECKON KyIbTYPHI, OIBITA IESTCILHOCTH
9KOJIOTMYECKOH  HAmpaBJICHHOCTH, YMEHHS  PYKOBOJACTBOBaTbCI HMH B  II03HABaTEIILHOH,
KOMMYHHMKAaTUBHOH U COLMAIBHON MPAKTUKE, CIOCOOHOCTH 1 YMEHHS aKTUBHO IPOTUBOCTOSATH UACOJIOTHH
xeMopoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH M OOILIECTBEHHOH
HPaKTUKY;

MOHUMaHUs crenn(UKA XUMHUH KaK HayKd, OCO3HAaHUS e€ posid B JOPMUPOBAHUHU PALUOHAIBEHOTO
HAY4YHOTO MBIIIJICHHUS, CO3IaHMH LEOCTHOTO IMPEACTaBICHUS 00 OKpYXKalolleM MHpE Kak O €JHHCTBE
IPUPOABI M YEJIOBEKA, B IO3HAHWU IPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHHH NPOOJIeM COXPaHEHHS
IPUPOJHOTO PAaBHOBECHS,;

yOexxaéHHOCTH B 0c000W 3HAYMMOCTH XUMHH Ui COBPEMEHHOM IMBWJIM3aLMU: B €€
TYMaHHUCTHUYECKON HAIIPaBICHHOCTH M BaYKHOM POJIM B CO3JaHUM HOBOW 0a3bl MaTepualibHON KYJIbTYPHI, B
pelleHnH TTI00aNbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHsI UYEIOBEUECTBA — CHIPHEBOM, JHEPreTUYECKOH,
MUIIEBONH W DKOJOTHYECKOM 0€30IMacCHOCTH, B Pa3BUTHU MEIUIMHBL, 00ECTICUCHUN YCIOBUI YCIICITHOTO
TPYZa ¥ SKOJIOTHYECKH KOM(POPTHON >KU3HHU KaXKAOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: IIOHUMAHHMS CYLIIHOCTU METOAOB IO3HAHUS, UCIIOJIb3YEMBbIX B
€CTEeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh MOJy4YaeMble 3HAHMS Ul aHalM3a M OOBSCHEHUS
SBIICHUH OKPY)KAaIOIIer0 MHpa W TMPOUCXOIAIIMX B HEM HM3MEHEHHMH, YMEHHUS JeiaTh OOOCHOBaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCSA AAHHBIX C LEJbI0 IOJYYCHHS JOCTOBEPHBIX
BBIBOJIOB,;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XMMWYECKUE 3HAHMS A pEUIeHUs MpodjeM B
peabHBIX )KU3HEHHBIX CUTYAIHX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKON NESTEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHHIO, K AKTUBHOMY
NOJTY4YEHHUIO HOBBIX 3HAHHH IO XUMHH B COOTBETCTBUH C )KU3HEHHBIMH OTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTSM TPyZa B pa3lIn4HbIX cepax npodeccrnoHanbHOU AEITEIEHOCTH.

METAIPE/METHBIE PE3YJIbTATbI

MeranpeaMeTHbIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO XUMHUHM Ha YPOBHE CPEIHErO OOIIEro
00pa30BaHUs BKITFOYAIOT:

3HaYMMble JUIT  (DOPMUPOBAHUS  MHPOBO33PEHHST  OOYYAIOMIMXCS  MEXKAMCUUTUTHHAPHBIE
(MexnpeaMeTHbIE) OOIICHAYYHbIC TOHSITHS, OTPaXKalolHe IEJOCTHOCTh HAayYHOH KapTHHBI MHpa U
CHenU(UKy METOJOB MMO3HAHMS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIeCTBO, SHEPTHS,
SIBJICHUE, TMPOIECC, CHCTEMa, HAYYHBIH (aKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclieoBaHue, HaOIroIeHHEe, U3MEPEHHUE, DKCTIEPUMEHT U IPYTHE);

YHUBEpCalbHble Y4eOHble MAeHCTBHs (MTO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJISITHUBHBIC),
obecrieunBaroniue (GopMupoBaHue (HYHKIMOHATBHOW TI'PaMOTHOCTH M COIUANIBHON KOMIICTCHIIUH
00yJaromuxcs;

CHOCOOHOCTH 00yJaroLIIXCsl HCIIOJIb30BaTh OCBOCHHBIE MEKTUCITUTUTMHAPHEIE,
MHUPOBO33pEHUECKNE 3HAHUS W YHHBEpCAIbHBIE Y4eOHBIE NEHCTBHA B TO3HABATEIHHONW W COIMAIBHOMN
MPaKTHKE.

MCTaHpCHMCTHLIe PE3YIbTAThI OTpaxaroT OBJIAJACHUC YHUBCPCAJIbHBIMU ylle6HI)IMI/I
IMMO3HABATCJIbHBIMHY, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMU JIEHCTBUSAMU.



ITo3HaBaTe/bHBbIC YHHBePCAJIbHBIE y4eOHbIe JeHCTBUSA

1) 6a3oBble JIOrHYECKHE TeliCTBUSA:

CaMOCTOSITENILHO (POPMYITHPOBAThH U aKTYaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMpEACIAThL LUECIN ACATCIBHOCTU, 3aJiaBasd IMapaMeTpbl U KPUTCPUU UX HJOCTHUIKCHHA, COOTHOCUTH
PE3yIABTATHI IEATEIHHOCTH C TIOCTABICHHBIMHA ENISAMU;

WCTIONB30BaTh NMPU OCBOCHHUH 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHUS: BBIIEIATh XapaKTePHbBIE
IMPpU3HAaKH MOHITHI M YCTaHaBJIMBATL WX B3aMMOCBSA3b, UCIIOJIB30BATh COOTBCTCTBYIOUIMC NOHATHUA IJIA
0O0BSICHEHHS OT/ICIBHBIX (DAKTOB U SIBJICHUIA,

BEIOMpATh OCHOBAHUS M KPUTEPUH /IS KITACCU(UKAITNHU BEIIECTB ¥ XUMHUYECKUX PEaKIIHii;

YCTaHaBJIMBATh MPUYMHHO-CJICACTBECHHBIC CBA3HU MCKIAY U3YyHAaCMbIMHU SABJICHUAMU,

CTPOUTh JIOTMYECKUE PACCYXICHHs (MHIYKTUBHBIC, ICAYKTHBHBIC, [0 AHAJIOTHU), BBIBISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMATPUBACMbBIX SIBICHUSX, (OPMYIHPOBaTh BBIBOJBI U
3aKITIOYEHHUS;

IMPUMCHSATH B IMPOLECCCE MO3HAHUA HCIIOJIbB3YEMbBIC B XUMHUHU CUMBOJIMYCCKUEC (3HaKOBLIe) MOJCIH,
peoOpa3oBBIBATh MOJCIBHBIC TPEACTABICHUS — XMUMHYECKUH 3HaK (CHMBOJ) DJIEMEHTa, XUMHYEcKas
(hopMyna, ypaBHEHHE XUMHUYECKON PEaKIMK — IPU PEIIeHUHN yIeOHBIX MMO3HABATENHHBIX M MPAKTUIECKIX
3aa4, MPUMCHATHL Ha3BaHHBIC MOJICJBLHBIC MPEACTABICHUA JISA BBIABICHHUA XapPAaKTCPHBLIX NPHU3HAKOB
N3y4acMbIX BCHICCTB U XUMHNYCCKUX pCaKHHﬁ.

2) 6a30BblIe HCCIEI0BATENbCKHE NeHCTBHUSL:

BJIa/IETh OCHOBAaMH METOJIOB HAYYHOT'O MTO3HAHWSI BEIECTB U XHMHUYECKIX PEAKIIHA;

(bopMynIupoBaTh LEeNu U 3aJaud MCCIEIOBaHMS, UCIIOIb30BaTh MOCTABICHHBIE M CAMOCTOSATENLHO
c(OpMYJIMpPOBaHHbBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTa IIO3HAHUS M OCHOBBI Ui (OPMHPOBAHUS
TUTIOTE3HI 110 POBEPKE MPABUIHLHOCTH BHICKA3EIBAEMBIX CYKICHHIA,

BJIAJICTh HaBBIKAMH  CaMOCTOATEIBHOTO IUIAHWPOBAHWS H  TPOBENEHUS  YUICHUYIECKHX
9KCIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHs HaOMIOAAaTh 3a XOIOM Ipolecca, CaMOCTOSTEILHO
NPOTHO3UPOBATh €r0 Pe3yibTaT, (GopMyaHpoBaTh 00OOLICHNS U BBHIBOABI OTHOCHTENBEHO JOCTOBEPHOCTH
PE3yJabTaTOB UCCIIEAOBaHMUS, COCTABIIAT, 000CHOBAHHBIN OTYET O MPOEIaHHON paboTe;

MpuoOpeTaTh OMBIT YUYEHHYECKON MCCIEeOBATEIhCKOW U NPOEKTHOM NEesTeNbHOCTH, IMPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJIOB PEIIeHUs MPaKTHYECKUX 3ajad,
MPUMEHEHUIO Pa3INYHBIX METOOB MO3HAHMUS.

3) padora c undopmanmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHMKAX HH(popManuu (Hay4yHO-TIONMYJIApHAas JHUTEpaTypa
XUMHYECKOTO COJEpKaHHs, CIIPaBOYHBIE TTOCcO0Ous, pecypchl HTepHeTa), aHaM3upoBaTh WH(HOPMAITHIO
pa3nMYHBIX BHAOB M (OpPM TIPEACTaBICHHSA, KpPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3alPOCHl U MMPUMEHSATH Pa3IHMYHbIE METOABI [IPU TOUCKE U 0TOOpe MHPOPMAIHH,
HEOOXOAMMOM IIJIs1 BHITIOJTHEHMSI YI€OHBIX 3a/1a4 ONPEAeIEHHOTO THIIA;

MpuoOpeTaTh ONBIT HCHOJB30BAHUA HH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeacTaBiIeHus HHpOpMAIIK (CXEMBbL, TpapuKH,
JUarpaMMBbl, TaOIIUIBI, PUCYHKH U JAPYTHE);

WCIIOJIb30BaTh HAYYHBIH fA3BIK B KaueCTBE CPEACTBA IMpH paboTe ¢ XUMHUYECKOW HMH(OpManuei:
MPUMEHATh MEXINpeIMETHbIe ((PU3NYecKrne W MaTeMaTUYeCKHe) 3HAKH M CHUMBOJBI, (DOPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMUCCKUC CPECACTBA HATTIAAHOCTH.

KoMMyHHKaTHBHBIC yHHBepPCAJIbHBIE y4eOHbIe eliCTBHSA:

3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOMN TEMBI B X0/I€ THAIOTa W/ JUCKYCCHH,
BBICKa3bIBAaTh HJIEH, (HOPMYITHPOBATH CBOH TPEUIOKEHUS OTHOCUTEIIHHO BEITIONHEHUS TIPEII0KEHHOMN
3a/1a4w;

BBICTYNaTh C MpE3CHTAllMed pe3yNbTaTOB TMO3HABATEIbHON JIEATETBHOCTH, TOJTYYECHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBHIMOJHEHUH XHMHUYECKOTO 3KCIICPUMEHTA,
MPAKTHYECKOM pabOThI MO MCCIICIOBAHUIO CBOMCTB U3y4aeMbIX BEIECTB, pean3aluy yueOHOTrO IPOCKTa,
U (HOPMYITUPOBATH BBIBOJBI 0 PE3yJbTaTaM MPOBEAEHHBIX HCCIICIOBAHUN MyTEM COTIACOBAHUS TIO3UIHIA
B X0Ji¢ 00CY)XIIeHUs 1 0OMEeHa MHCHISIMHU.



PeryasiTuBHBIe yHMBepcaJbHbIe yueOHbIe AeliCTBUA:

CaMOCTOSTEIBHO IUIAHUPOBATH M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO JICSTEIEHOCTD, ONPEIeIssl
e€ e ¥ 3371a4K, KOHTPOJIMPOBATH U IO MEPe HEOOXOAUMOCTH KOPPEKTHPOBATH MPEAIaraeMblil allrOpUTM
JEWCTBUI MPH BBHIMOIHEHWN YYeOHBIX M MCCIIEAOBATEIbCKHUX 3a/ad, BIOMpaTh HanOonee 3(pdeKkTuBHbBIN
CII0co0 MX penIeHus ¢ y4ETOM ITOJTydeHHs HOBBIX 3HAHMH O BEIIECTBAX M XUMHUYECCKUX PEaKIUIX;

OCYILECTBIIAITh CAMOKOHTPOJIb IEATEIbHOCTH Ha OCHOBE CaMOAaHaIN3a U CAMOOLIEHKU.

INPEIMETHBIE PE3YJIbTATBI

IIpeameTHbIE pe3yabTaThl OCBOSHHS MPOTPAMMBI [0 XUMHUU Ha YIIyONEHHOM YPOBHE Ha ypOBHE
cpeaHero o0iero o0pa3oBaHus BKIOYAIOT crienuUUecKue sl y4eOHOTo npeaMeTa « XUMuUs HaydHbIe
3HAHMS, YMEHUS U CIIOCOOBI JEHCTBHIA 10 OCBOCHHUIO, MHTEPIIPETAIMN U IPEOOPa30BaHHUIO 3HAHWH, BUIBI
JESITEIBHOCTH TI0 TTOJIyYSHHIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUI B Pa3JINUHBIX YI€OHBIX CHTYALMSIX,
a TaKKe B PEAIbHBIX )KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUMHEH. B mporpaMMme o XuMun peIMeTHbIE
pe3yabpTaThl MpeACTaBIEHBI IO TOAaM U3Y4EHHS.

10 KJIACC

[IpemMeTHBIE pe3yNbTaThl OCBOSHUS Kypca «OpraHndecKkas XUMUD) OTPAKAIOT:

c(OPMHPOBAHHOCTh TPEICTABICHUH: O MeCTe W 3HAYCHWH OPTraHMYeCKOH XHMHU B CHCTEME
€CTECTBEHHBIX HAaYK U €€ poJii B 00€CIIEUeHNH YCTOWYMBOIO Pa3BUTHA YEJIOBEUECTBA B PELICHUH ITPOOIEeM
HKOJIOTUYECKON, YHEPTeTUIECKON M THINEBOH 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3TaHUN HOBBIX
MaTepUaoB, HOBBIX HCTOYHHKOB DHEPIHH, B OOECIIEUCHHH PAIMOHAIBLHOTO IMPHPOJIONONIB30BaHUSA, B
(GOpMHPOBAaHMHM MUPOBO33PEHUS U OOIIEH KYIbTYyphl YEJIOBEKa, a TAKXKE DKOJIOTHUYECKH 0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOAHOI cpese;

BIIAJICHWE CUCTEMON XWMWYECKHX 3HAaHWH, KOTOpas BKIOYAET: OCHOBOIIOJATAIOIINE MOHATHS —
XUMHUUYCCKUHN 3JIEMEHT, aTOM, SITPO M JJICKTPOHHAs: 000JI0uKa aToMa, S-, P-, d-aToMHbIE OpOUTAIIH, OCHOBHOE
1 BO30YXIEHHOE COCTOSIHUSI aTOMa, THOPUIU3alHsI aTOMHBIX OpOuTaneil, HOH, MOJIeKyia, BAJICHTHOCTD,
3JEKTPOOTPULATEIBHOCTD, CTEIICHh OKUCIICHHS, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, YTIIEPOTHBIN CKEET, GYHKITMOHALHAS TPYIINA, paaukal, CTPYKTYpHbBIE (GopMyIsl (pa3BEPHYTHIC,
COKpalIEHHbIE, CKEJIETHBIE), M30MEPHs CTPYKTYPHAsI M IPOCTPAHCTBEHHAS (TeOMeTprUIecKasi, ONTHIeCcKas),
MU30MEPBI, TOMOJIOTHYECKUH psifl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPO- U a30TCOAEPKAILNE OpraHUUECKUe
COCIMHEHHSI, MOHOMEp, IOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COCTUHEHUS;, TEOpPHH,
3akoHbI (Tepuoandeckuii 3akon /. M. MenneneeBa, Teopus CTPOSHHUSI OpraHMYECKUX BemecTB A. M.
bytnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH COXpPAHEHHS M MPEBPAIICHUS SHEPTrUU IpH
XUMHYECKHAX PEAKIHSIX), 3aKOHOMEPHOCTH, CHMBOJIHYECKUH S3BIK XHMHHU, MUPOBO33PEHUECKUE 3HAHWS,
JeXale B OCHOBE NMTOHMMAaHUS TPUYMHHOCTA M CHCTEMHOCTH XMMHUYECKHX SBJICHUHN; NMPEICTaBIECHUS O
MEXaHU3MaX XWMHUYECKHX PEakUuil, TEpMOJMHAMHUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTAX HX
NPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB B MOJIEKYJaX (MHIYKTUBHBIN U ME30MEPHBIN
saddextsr, opuentanTsl | u 1l poma); gaxTonormueckne cBeJeHHUSI O CBOHCTBAX, COCTaBe, MOIYUYSHUH U
0e30MacHOM MCIIOJIb30BAHNN BKHEHIIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUIECKON AESTEILHOCTH
YeJoBeKa, OOIMX HayYHBIX NPUHIMNAX XHUMHUYECKOTO MPOM3BOACTBA (Ha NpUMepe NPOHM3BOACTBA
METaHOJIa, TIepepadOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHIA: BBIABISTH XapaKTEpHbIE MPHU3HAKH MOHATHH, yCTAHABIMBATh MX
B3aUMOCBSI3b, UCIONb30BaTh COOTBETCTBYIOIIUE MOHATHS MPH ONMHCAHUH COCTaBa, CTPOCHHSI U CBOWCTB
OpPraHUYECKUX COSANHEHUH;

c(hOopMHUPOBAHHOCTh YMEHUIH:

WCIIONIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTAaBJICHHS MOJIEKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX ¥ CKEJIETHBIX) (OPMYIT OPTaHUYECKUX BEIIECTB;

COCTaBIISITh ypPaBHEHHS XWMHUYECKHX PEaKIMAd M PaCKphIBaTh WX CYIIHOCTH: OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX PEaKIMil TOCPEICTBOM COCTABIECHHS SIEKTPOHHOTO OaaHca 3TUX PEaKUd, peakuit
MOHHOT'O OOMEHa IMyTEM COCTABJICHHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUIA;

W3TOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKHX BEIIECTB IS MIUTIOCTPAIMYA MX XHUMHYECKOTO U
MPOCTPAaHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTH YMEHHUH: YCTaHABINBATH MPUHAIIC)KHOCTS M3yYEHHBIX OPraHUYECKUX BEIIECTB
M0 WX COCTaBy M CTPOCHHIO K OMpENeNEHHOMY KJIacCy/TpyIle COeIWHEHWH, JaBaTh UM Ha3BaHUs IO
cuctemarndeckorr HomeHkiatype (IUPAC) u mpuBOAWTH TpWBHANBHBIE HAa3BaHWUA IS OTIEIBHBIX
MIPEICTAaBUTENEH OPraHMYeCcKUX BEIIECTB (ITHIIEH, alleTHIeH, TOMYOJI, TIUIEPHH, STUICHTITNKONIb, (heHO,



(hopManpierun, ameTanbIeru], areToH, MypaBbHHAs KHCJIOTAa, YKCYCHas KHCJIOTa, CTeapuHOBasd,
OJIEMHOBAS, TATLBMUTHHOBAS KUCIIOTHI, TJIMIIMH, aJJaHWH, MaIbT03a, GPYKTO3a, aHWIMH, TUBUHILI, H30TIPEH,
XJIOPOMPEH, CTUPOJ U APYTHUE);

C(bOpMI/IpOBaHHOCTB YMCEHUA ONPCACIIATL BUL XUMHYECKOM CBSI3U B OpPraHUYCCKUX COCAMHCHUAX
(KoBaJleHTHasl ¥ MOHHAS CBS3b, G- U M-CBS3b, BOJIOPOIHAS CBA3b);

c(hOpMUPOBAHHOCTH YMEHHUS NMPUMEHSTH ITOJIOKEHUSI TEOPHUH CTPOCHUSI OPTAaHMYECKUX BEIIECTB A.
M. BytiepoBa [yist 00bsSCHEHMsI 3aBUCMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUIl XapaKTepHU30BaTh COCTaB, CTpoeHHUE, (u3nveckue M XUMHUYECKHE
CBOMCTBA THUNHWYHBIX TMPENCTaBUTENEH pa3IMYHBIX KIACCOB OPraHWYECKHMX BEIIECTB: aJIKaHOB,
IMUKIJIOAJIKaHOB, aJIKCHOB, aJIKaAUCHOB, AJIKWHOB, apOMaTUYCCKUX YIJIECBOJAOPOAOB, CIIMPTOB, AJILACTUI0B,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CJIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCIWHEHUH W aMHHOB,
AMHHOKHCIIOT, OEJIKOB, YIIIeBOAOB (MOHO-, T~ M MTOJIMCAXaPHUIOB), WITIOCTPUPOBATH TEHETHYECKYIO CBA3b
MECXKAY HUMH YPaBHCHUAMU COOTBETCTBYIOIINX XHUMUYCCKUX peaKuHﬁ C HCIIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHsI TIOJTBEPIKAATh Ha KOHKPETHBIX MpPUMEpax XapaKTep 3aBHCUMOCTHU
PEaKIIMOHHOM CIOCOOHOCTH OPraHUYEeCKUX COeIMHEHUH OT KPATHOCTH M THTIAa KOBAJCHTHOU CBS3H (G- U T-
CBH3I/I), B3aWMMHOTI'O BJIMSAHHA ATOMOB U I'PYIIII aTOMOB B MOJICKYJIAaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HCTOYHHKHU YTJICBOJOPOIHOTO ChIphsi (HE(DTH,
MPUPOJTHBIA Ta3, yroiib), CHOCOOBI €ro mepepadOTKH W TPAKTUYECKOe TNPUMEHEHHE MPOJYKTOB
epepadoTKu;

c(OPMHUPOBAHHOCTH BIIQJCHUS CUCTEMON 3HAHUM O €CTECTBEHHO-HAYYHBIX METOAaX MO3HAHHUA —
HaOJIIOIEHUH, HM3MEPEHUH, MOJCIMPOBAHWH, HKCIEPUMEHTE (pEaJbHOM W MBICICHHOM) M yMEHHS
MIPUMEHSTH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHS MPHUMEHATH OCHOBHBIEC OMNEPALMU MBICIUTENEHON AESITeIbHOCTH —
aHaJIN3 ¥ CUHTE3, CpaBHEHHUE, 000011IeHIe, CUCTEMAaTU3aLIO, BISIBIICHHE IPUIHMHHO-CIICACTBEHHBIX CBA3EH
— JUISl U3yYEHUSI CBOMCTB BEUIECTB U XUMUUYECKUX PEAKIIUI;

C(bOpMPIpOBaHHOCTI) YMeHHﬁi BBISIBIISITE B3aMMOCBS3b XUMHUYECKHX 3HAHHHM C TOHATHAMH U
MMPpEACTABJICHUAMU APYTUX €CTCCTBECHHO-HAYYHBIX IPECIAMCTOB IJIA Oojilee OCO3HAHHOI'O ITOHHUMAaHMUS
CYIITHOCTH MaTepHallbHOTO EIMHCTBA MUPA, HCIIOJIF30BaTh CHCTEMHBIC 3HAHUS 110 OPTaHUYeCKONH XUMUU
IUTSE OOBSICHEHMSI ¥ IPOTHO3UPOBAHUS SIBIICHUH, IMEIOIINX €CTECTBEHHO-HAYYHYIO MTPHUPOTY;

c(OPMHUPOBAHHOCTh YMEHHIA: MPOBOAUTH PACUETHI MO0 XUMHUYECKMM (GOpMyJaM W YpaBHEHHSIM
XUMHAYECKUX PpeaKklui ¢ HCIONb30BaHHEM (U3UUECKUX BEIMYMH (Macca, 00bEM Ta30B, KOJIUYECTBO
BEIIECTBA), XapPaKTEPU3YIOMIMX BEHIECTBA C KOJWYECTBEHHOW CTOPOHBI: PAacu€Thl IO HAXOKICHHIO
XUMHYECKOH (HhOpMYITBI BEIIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM XUMHUYECKUX JIEMEHTOB, IPOAYKTaM
CrOpaHus, TNIOTHOCTH T'a3000pa3HBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: TMPOTHO3MPOBATh, AaHAIWU3UPOBATH M OICHUBATH C IO3UIUH
9KOJIOTHYECKOW O€30MacHOCTH ITOCIEACTBAA OBITOBOM W MPOWM3BOJCTBEHHON MEATENHFHOCTH YEIOBEKa,
CBS3aHHOH C mepepaboTKOW BEIIECTB, MCIOIH30BATh MOJYYSHHBIE 3HAHUS IS MPUHSATHS TPaMOTHBIX
peleHuit mpoOieM B CUTYAIHsIX, CBI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh yMEHHUH: CAMOCTOSTENHHO IIAHMPOBATH W TMPOBOAHMTH XUMHYECKUH
OKCIICPUMEHT (HonyquMe U HU3YYCHUC CBOWCTB OPraHUuYeCKUX BEIICCTB, KAYCCTBCHHBLIC pPCaKIHNKN
YTIEBOJOPOJIOB PA3IWYHBIX KJIACCOB W KHCIOPOJCOMAEPKAIIUX OPraHWYECKHX BEIIECTB, PEIICHHE
SKCHEPUMEHTANILHBIX 3aJa4 10 PACIIO3HABAHUIO OpPTraHWYECKUX BEIIECTB) C COONIOIEHUEM MPaBHI
Oe3omacHOro OOpalIeHus] C BemecTBaMH U JabOpaTOpHBIM 00OpydOBaHHEM, (OPMYIHUPOBATh IETh
WCCIIEIOBaHUS, TPEACTABISATE B Pa3NUYHON (opMme pe3ynbTaThl SKCHEPUMEHTa, aHAIU3UPOBATh U
OLICHUBATH UX NOCTOBCPHOCTD,

c(hOpMHUPOBaHHOCTh YMEHUH:

coOyoaTh TpaBWiIa DKOJOTMYECKH [EeJIeCOO0pa3HOro TMOBEACHUST B OBITY H  TPYAOBOH
JIEITENIBHOCTHU B LIEJIAX COXPAHEHMSI CBOETO 370POBbs, OKPY’KaIOILIEH MPUPOAHOM Cpeabl U TOCTUKEHUS e
YCTOHYMBOI'O Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBHS Ha JKWBBIE OPTaHU3MBI OIPENeTEHHBIX
OpraHUYECKUX BEIIECTB, MOHUMAs cMbIcT nokazarens [TIK;

aHaJM3UPOBATH LIEIEeCO00Pa3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B
6B1Ty C TOYKH 3PCHUA COOTHOIICHHUSA PUCK-TIOJIB3a,

c(hopMUPOBAHHOCTH YMEHHUH: OCYIIIECTBIIATH IEJICHANPABICHHBIA TOUCK XUMUIECKON HHDOpMAITIH
B pa3IMYHBIX MCTOYHWKAX (Hay4yHas ¥ y4eOHO-Hay4yHas JIMTEpaTypa, CPeJCcTBa MAacCOBOM MH(OpMAINH,
WHTepHET M Ipyrue), KPUTUYECKH aHATU3UPOBATh XMMUYECKYI0 WH(GOpMAIUIO, epepadarbiBaTh €€ U
HCITOJIB30BaTh B COOTBETCTBUU C TIOCTABJICHHOHN yueOHOU 3amadcii.

11 KVIACC



IIpeameTHbIe pe3ynbTaThl OCBOSHUS Kypca «O0I1as 1 HeOpraHMUeCcKasi XUMHUSD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh IPEACTABICHUI: O MaTE€pUAIBHOM EAMHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MO3HaBaeMOCTH SIBIIEHUI MPUPOJBI, O MECTE U 3HAYEHUH XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poiu
B 00€CTI€YeHNU YCTONYNBOTO Pa3BUTHS, B PELICHUH IIPOOJIEM IKOIOTUYECKOM, SHEPTETHYECKOH 1 IMUIIEBO
0e30macHOCTH, B Pa3sBUTHU MEAMLMHBI, CO3JAaHUU HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHHKOB 3HEPIHH, B
o0ecreYeHnl palroHAIbHOTO MPUPOAONONIB30BaHNSA, B (OPMUPOBAHUM MHPOBO33PEHHs U OOMIEH
KyJbTYPbl UENOBEKa, a TaKKe DKOJOTMYECKHM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3I0POBBIO H
MIPUPOIHOU CpENIE;

BIAJICHUE CHUCTEMOM XMMHWYECKHMX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHSA —
XUMHUYECKHUN 3JIEMEHT, aTOM, PO aTroMa, M30TOIIbI, AJICKTPOHHAsT 000JI0YKa aToma, S-, P-, d-aTomMHbIe
opOuTany, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aToMa, MMOpUAM3aLUs aTOMHBIX OpOuTaneil, WoH,
MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHHA, XHMHUYECKas CBA3b
(KoBasileHTHasI, NOHHASA, METAJUTMYECKAsl, BOJOPOHAS ), KPUCTAJUTNYECKas pelI€TKa, XUMUYecKas peakuus,
pacTBOp, JNEKTPOIUTHI, HEIIEKTPOIUTHI, SIEKTPONUTHYECKAs TUCCOIHUAINS, CTENEeHb IHCCOIMAINY,
BOJIOPOJHBII IOKa3aTelb, OKUCIUTEIb, BOCCTAaHOBUTENb, TEIUIOBOH 3P(PEKT XUMHUYECKOH peaxiuy,
CKOPOCTh XUMHUYECKON PEaKkru, XUMHUUECKOE PABHOBECHE; TEOPUHU U 3aKOHBI (TEOPHS DIIEKTPOIUTUIECCKOI
qucconuanuy, nepuonndyeckuid 3axkon [I.M. MeHneneeBa, 3aKOH COXPaHEHHsS MacChl BEIECTB, 3AKOH
COXPaHEHUs U IPEBpallleHUs] PHEPTUU MTPU XUMHUUECKHUX PEeaKLUsAX, 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB,
3aKOH ACHCTBYIOIINX MACC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH A3bIK XMMUH, MUPOBO33PEHUECKUE 3HAHNUS,
JeKalye B OCHOBE NOHMMAHWS NPUYMHHOCTA U CHCTEMHOCTH XMMWYECKUX SIBICHHH; COBPEMEHHBIE
MIPEJICTABJIEHUS O CTPOCHHUH BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHM3Max XUMHUECKUX peakluil, TEepMOAMHAMHUYECKMX M KHHETHYECKHX
3aKOHOMEPHOCTAX HX IMPOTEKaHUs, O XUMHYECKOM PaBHOBECHH, PACTBOPAX M AMCIEPCHBIX CHUCTEMAX;
(aKTONOrN4eCKUe CBEICHUS O CBOMCTBAaX, COCTaBe, IIONY4YCHHMH MU O€30IIaCHOM HCIOJIb30BAHUU
B)KHEHILINX HEOPTAHMUYECKHUX BEIICCTB B OBITY U MIPAKTUUECKON JISTETbHOCTH YeJIOBEKa, OOIINX HAYYHBIX
MPUHLUIIAX XUMHYECKOTO TPOU3BOACTBA;

c(OpMHUPOBAHHOCTh YMEHWIA: BBIABIISATH XapaKTEpHbIE MPHU3HAKH TMOHATHH, yCTAHABIMBATh WX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIONINE MOHITHS MIPU OMMCAHUHM HEOPTaHUYECKHUX BEUIECTB U UX
MpeBpalllCHUN;

c(hOpPMHUPOBAHHOCTh YMEHHSI MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IJISi COCTaBJICHUS (QOPMYI
BEIICCTB U YPaBHEHUI XUMHUECKUX peakini, cucremarnieckyto Homenknarypy (IUPAC) u TpuBuansHbie
Ha3BaHUS OTJENIbHBIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHS OIPEICSATh BAJEHTHOCTb M CTENEHb OKHCICHUS XHMHYECKUX
3JIEMEHTOB B COCIMHEHUSX, BUI XUMUYIECKOI CBsI3U (KOBaJIEHTHAs, HOHHAs!, METAJIIMYECKast, BOAOPOIHAs),
THUI KPUCTAINTNYECKON PEIETKY KOHKPETHOTO BEILIECTBA,;

c(hOPMHUPOBAHHOCTH YMEHHUS OOBSICHATH 3aBUCHMOCTD CBOMCTB BEIIECTB OT BHa XUMHUUECKOHN CBA3ZU
U THIA KPUCTAJUIMYECKOHW pPElIETKH, OOMEHHBI M JOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 0Opa30BaHUS
KOBAJICHTHOH CBSI3H;

c(hOpPMHUPOBAHHOCTh YMEHHI: KiIaccH(UIMPOBATh: HEOPTaHMUYECKHE BEIIECTBA MO HMX COCTaBY,
XUMHAYECKHE PEaKLUH MO Pa3IMUYHBIM [IPU3HAKAM (YMCITy H COCTABY PEarupyrollux BELUIECTB, TEIJIOBOMY
3¢ dekTy peakiy, N3MEHEHHIO CTENICHEeW OKUCIIECHHS JJIEMEHTOB, 00PaTUMOCTH, YUAaCTHIO KaTajau3aTopa u
JPYTHUE); CAMOCTOSTEIBHO BHIOUPATh OCHOBAHHS U KPUTEPUH JUTSI KIIAaCCU(DUKAIIMH N3y4aeMbIX BEIECTB U
XUMHYECKHX peaKkLui;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPHIBaTh CMBICH mepuoanveckoro 3akona J[. M. Menneneesa u
JEMOHCTPHPOBATH €r0 CUCTEMAaTH3UPYIOUIYIO, OOBSCHUTEILHYIO M TPOrHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHHWH: XapakTepH30BaTh OJIIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XHMHYECKHUX DJIEMEHTOB IepBoro—uerBéproro nepuosioB Ilepuonuyeckoit cuctemnl JI.M. Menneneena,
UCTIONB3YS TOHATHS «IHEPreTHUCCKUE YPOBHH», «IHEPreTHYECKHE IMOIYPOBHU», «S-, P-, d-aToOMHBIC
opbuTanm», «OCHOBHOE M BO30YKAEHHOE JHEPreTHMYECKHE COCTOSHHS aToOMa»; OOBSCHATDH
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMUYECKHX JIEMEHTOB U X COEIMHEHUI [0 IEPUOIaM U TpyIIamM
Ilepuonuueckoit cuctemsl [[. . MenneneeBa, BaJIeHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHUS UX AJIEKTPOHHBIX 000JI0UEK;

c(OpMHUPOBAHHOCTh YMEHHUI: XapaKTepu3oBaThb (ONMUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA
BEIIECTB Pa3NUYHBIX KJACCOB, IOATBEPXKIATh CYIIECTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY
HEOPTaHWYECKIUMH BEIIECTBAMH C TIOMOIIBI0 YPABHEHUI COOTBETCTBYIONINX XUMUYECKIX PEAKIINN;

c(hOPMHUPOBAHHOCTHh YMEHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHA
MOCPEJCTBOM COCTABJICHHS 3JICKTPOHHOTO OajaHca 3THUX peakUMid; peakluid HOHHOTO OOMEHa MyTEM
COCTABJIICHMSI MX IIOJHBIX W COKPAIUEHHBIX HWOHHBIX YpPaBHEHUM; peakUuid TIHAPOJM3a; peakLHi
KOMITJICKCOOOpa30BaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIOMUHHSA);



c(hOpMUPOBAHHOCTh YMEHHSA OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKAX PEaAKIHHA C
Y4ETOM WX JHEPreTHYECKHX XapaKTePHCTHK, XapaKTep M3MEHEHHS CKOPOCTH XMMHUYECKOW PEeakIuu B
3aBHCUMOCTH OT Pa3iIMYHbIX (DAKTOPOB, a TAKXKE XapaKTepP CMEUICHHS XUMHYECKOTO PAaBHOBECHS MO
BIIMSIHAEM BHEITHUX Bo3aelicTBuil (puniun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh XHWMHUYECKHE pPEaKIiH, JeKallne B OCHOBE
MIPOMBIIIUIEHHOTO TIONYYEHUsI CEPHON KHCIIOTHI, aMMHaKa, OOIIWe Hay4yHbIe MPUHIUITEI XUMHUYECKHIX
MIPOU3BOJICTB; 1IEIECO00PA3HOCTh TPUMEHEHHSI HEOPTAHUYCSCKUX BEIECTB B IPOMBIIIICHHOCTU U B OBITY C
TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIB3a;

c(hopMHUPOBAHHOCTH BIIA/ICHUS CHCTEMON 3HAHMH 0 METOZaX HAyYHOTO TIO3HAHUS SIBIICHUH IPUPOIBI
— Ha0II0IeHNE, M3MEPEHUE, MOICTTUPOBAHNE, SKCTICPUMEHT (PEaJIbHBIN U MBICJICHHBIH ), NCTIOIL3YEMBIX B
€CTECTBECHHBIX HAyKaX, YMEHUS IPUMEHSITh 3TU 3HAHUS [IPU KCIIEPUMEHTAIEHOM HCCICIOBAHUY BEILIECTB
U s OOBSICHEHUS XMMUYECKHX SBJICHUH, MMEIOIUX MECTO B NPUPOAE, MPAKTUYECKOW AESITeTbHOCTH
YeJIOBEKa M B TIOBCEIHEBHOM XKU3HU;

c(hopMHUPOBAHHOCTH, YMCHHS BBISBISATH B3aUMOCBSI3h XUMHUUYCCKMX B3HAHWA C TIOHATHSAMH |
MIPEJICTABICHUSIMU JIPYTUX €CTeCTBEHHO-HAYYHBIX TPEIMETOB JUIsi 0ojiee OCO3HAHHOTO IOHWMAaHUS
MaTepUaIBHOTO €TUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS MPOBOJAUTL PACUETHI: C UCIOJIH30BAHUEM TOHATHI «MaccoBas JOJS
BEIICCTBA B PACTBOPE» U «MOJISIpHAST KOHIICHTPAIIMS»; MacChl BEIIECTBA WM 00bEMA Ta3a 1Mo U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce M O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIH BEUIECTB; TEIUIOBOTO
s dekra peaknny; 3HAYEHHS BOJOPOJHOTO TOKA3aTENs PACTBOPOB KHCIOT W IIETOYeH ¢ M3BECTHON
CTCTICHBIO JMCCOIMANNU; Macchl (00BEMA, KONMYECTBA BEINECTBA) MPOAYKTA PEAKIMU, €CIAW OJHO W3
MCXOJHBIX BEUIECTB AaHO B BUJE PACTBOpPA C ONMpEACIEHHON MacCOBOM J0JEH pacTBOPEHHOIO BEIECTBA
WJIM TaHO B M30BITKE (MMEET MMPUMECH); TOJIH BBIXO/Ia IPOAYKTA PEaKINK;, 00hEMHBIX OTHOIICHHA Ta30B;

c(OpMHUPOBAHHOCTh yMEHHWH: CaAMOCTOSTENFHO IDIAHWPOBATb W TPOBOAWTH XHUMHYECKUH
JKCIIEPUMEHT (TPOBEJICHUE peaKiMii HMOHHOTO OOMEHa, TIOATBEPXKICHUE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEILECTB, ONMPEACIICHUE CPEIbl PACTBOPOB BEUIECTB C IOMOILBIO HHAUKATOPOB, U3YUYCHHE
BIUSIHUS pa3IuHbIX ()aKTOPOB Ha CKOPOCTh XUMHUYECKOH peakilny, PEIICHUE IKCICPUMEHTAIbHBIX 3a1a4
o TeMaM «MeTamibl» u «Hemetamis») ¢ coO0IeHNEM MTPaBUII 0€30IaCHOTO OOPAIICHHS C BEIECTBAMH
1 nabopaTopHBIM 000pyHOBaHHEM, (OPMYIHPOBATH IIENh WCCIEIOBAaHUS, MPEJCTABIAT B Pa3TUIHON
(hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATH U OLIEHUBATH MX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh yMEHHWH: COOJIOAATh IMpaBWia I[OJb30BAHMS XHUMHUYECKOH MOCYIOH W
nabopaTopHeIM 000pyIOBaHUEM, OOpalllcHUs] C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU II0
BBITIOTHEHHUIO JTA0OPATOPHBIX XUMUYECKHX OMBITOB, YKOJIOTHYECKH I[EIeCO00Pa3HOTO ITOBEICHHUS B OBITY U
TPYAOBOHM IESITENTFHOCTH B IENIIX COXPAaHEHHUS CBOETO 3/IOPOBBS, OKPYKAIOMIEH MPHUPOTHOW Cpeapl U
JIOCTIDKEHUS €€ yCTOMYMBOTO DPA3BUTHUS, OCO3HABAaTh OMACHOCTh TOKCHUECKOIO NEUCTBUS Ha IKUBBIC
OpraHU3MBI ONPECIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMAs cMbIci mokazarens [1K;

c(hOpMHUPOBAHHOCTH YMEHHI: OCYIIECTBIIATH IIeJICHAPABICHHBIN MONCK XUMUYeCcKor HH(popMannn
B Pa3NUYHBIX UCTOYHMKAX (HaydHas W ydyeOHO-Hay4Has JIMTepaTypa, CPeliCTBa MaccoBOW MH(oOpMaIuy,
WHTepHET M npyrue), KPUTUYECKH aHATM3UPOBATh XUMUYECKYI0 WH(GOpMAIUIO, IepepadaTeiBaTh €€ U
WCIIOJh30BaTh B COOTBETCTBUY C TIOCTABJICHHON y4eOHOH 3a1aueii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne  HammeHoBaHue pa3aesioB (uudposbie)
N/ | TeM NpOrpaMMbl Bcero Kontponueie | Ipakruieckue o0pa3oBaTeJibHbIE
padoTsI padoThI pecype
Paszpnen 1. Teoperuyeckne 0CHOBbI OPraHU4eCcKON XUMHUH
IIpenmet oprannyeckoi
11 XumuH. Teopus crpoenus § 8
OpPraHWYEeCKUX COCTUHEHUN
A. M. bytneposa
Uroro no pazpeny 8
Paznea 2. YriieBonopoasl
21 [IpenenbHbIE YTIEBOIOPOABI 5
— aJIKaHBI, IIUKIOATKAHbI
Henpenenbueie
2.2 | yIIeBOJOPOJIBI: AIKEHHI, 14 1
AJIKaAUCHBI, aJIKHHBI
23 ApomaTuueckue 8
YTIIEBOAOPOIBI (APEHBI)
[IpupoaHbIe NCTOYHUKU
2.4 | yriaeBomoponOB U MX 4
repepaboTKa
25 lamorennpon3BoaHEIE 4 1
YIJI€BOJOPO/IOB
Hroro no pazneny 35
Paznea 3. Kucjopoaconep:xanue opraHudeckue coeIuHeHust
3.1  Cnuptel. enon 11 1
KapOonmibHbie
COEIMHEHMS: albICTHIbI U
3.2 | xeronsl. KapOoHOBEIE 21 1
KHCTOTHI. CIIOKHBIE APHUPHI.
Kupsl
3.3 | YrueBonsl 9 1
Hroro no pazaeny 41
Pasznen 4. A3oTcoaep:kaiye opraHuuecKue coeTuHeHust
41 AMUHBI. AMUHOKUCIIOTBL. 12 1 9
benku
HUroro mo pa3gemy 12
Paszpen 5. BeicOKOMOJIeKY ISIpHBIE COCAUHEHUS
BricokomouexynsipHbie 6 1
COETMHEeHHS
HUroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB 102 3 6

I10 TIPOI'PAMME




11 KJIACC

KoauuyecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue
a3/1eJ10B U TeM Kourpoabubie IIpakruueckue (popsre)
n/n f[ OrDAMMEI Bcero e p Pﬁ o0pa3oBaTe/IbHbIE
porp paodooThI paodoThI pecypebt
Pa3pnen 1. Teoperuyeckne OCHOBbI XMMHUH
Crpoenne aroma.
ITepuoanueckuii 3aKoH 1
1.1 | [Nepuoamueckas cucrema 9
XUMHYECKUX IIIEMEHTOB
. . Menneneena
Crpoenue BemecTBa.
1.2 P » 11 1
MHoroobpasne BemecTB
1.3 | Xumudeckue peakuu 19 1 3
Hroro no pazneny 39
Paznen 2. Heopranuyeckasi XuMus
2.1 | Hewmeramibt 31 1 3
2.2  Meramisl 23 1 2
Wroro no pazgeny 54
Pa3zpnen 3. Xumus U sKM3Hb
MeTo1p1 IO3HAHUS B
3.1 9
XUMHH., XUMHS U KU3Hb
Wroro no pazneny 9
BIIEE KOJIMYECTB
OBIIEE KOIIMHUECTBO 102 4 8

YACOB I10 ITPOT'PAMME



XUMUA ITOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC (YI'JIYBJL.)

Nen/m Tema ypoka Koamecrso Hdara uzyyenust
4acoB

1 IIpenMeT v 3HaUE€HUE OPTAHUYECKON XUMUHU, ITPEJCTABICHUE O 1
MHOT000pa3uy OPraHNYECKUX COSIMHEHUN
DIIeKTPOHHOE CTPOCHUE aToMa yriiepoa (OCHOBHOE H

2 BO30YXIEHHOE COCTOSHUSA). BajeHTHBIC BO3MOXXHOCTH aToMa 1
yriepoaa

3 Xumuyeckas CBSI3b B OPraHUYECKUX COCAMHEHUSIX. MeXaHH3MBbI 1
00pa30BaHUs KOBAJIEHTHOW CBSI3H, CIIOCOOBI pa3phiBa CBs3eH

4 Teopus cTpoeHus oprannuyeckux coequHeHuii A. M. bytneposa 1

5 Bujpl n30Mepuu: CTPYKTYpHAs, TPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1
3(h(}HEKThI B MOJICKYJIaX OPraHUYEeCKUX COSAMHECHUIN

6 [pencraBienue o kaccu(pUKAMK U CUCTEMaTHYECKAas 1
HoMeHkatypa (IUPAC) oprannueckux BemecTs

7 Knaccudukamnus peakiuii B OpraHUYeCKO XUMUH 1

8 Cucremartu3sanus 1 0000IIeHHe 3HAHUH 110 TEME 1

9 AJKaHBL: TOMOJIOTHYECKUH P, 001mas popMyia, HOMEHKIATypa U 1
HM30MEpPHSA, IEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYIT

10 Ou3nvecKne U XNMUIECKHE CBOMICTBA aTKaHOB 1

11 Haxoxnenue ankanoB B mpupoae. CocoObl MoydeHus u 1

IIPUMEHCHHUE aJIKAaHOB

Huknoankausl: oOuias Gpopmyna, HOMEHKIATYpa U U30MEPHS,
12 OCOOEHHOCTH CTPOCHHS U XUMUIECKUX CBOKCTB, CITIOCOOBI 1
IMOJTYYCHHU U IIPUMCHCHUC

Pemenne pacu€THbIX 3a/1a4 HA ONPEIEICHUE MOJIEKYJISIPHON
(hopMyJIbl OPraHMYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMORB
3JIEMEHTOB, BXOJAIIMX B €ro cocTtaB. CucremMaTtusanus u
0000111eHe 3HAaHUH TI0 TeEMe

13

AJIKEeHBI: TOMOJIOTHYECKUH psifl, 001mas popMyia, HOMEHKIATYA,
14 3JIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT. 1
CTpyKTypHas ¥ [IHC-TPAHC-U30MEPHsI aJTKEHOB

du3nyecKkre U XUMUYECKHUE CBOMCTBA alkeHOB. [IpaBuio

15 1
MapkoBHUKOBa

16 CriocoObl mOTy4eHHs 1 IPUMEHEHHE aJIKEHOB 1

17 IIpakTrnueckas paQOTa';NQ 1 mo teme "llomyuenue sTHIIeHA U 1
U3y4YCHUE €T0 CBONCTB

18 Penienue pacu€THBIX 3a/1a4 Ha ONPEAECICHUE MOJIEKYJISIPHOU 1
(hopMyJibl OPraHMYECKOTO BEIIECTBA

19 AJNKaJUeHbl: CONPsHKEHHBIE, N30JMPOBAaHHbBIE, KyMYJIUPOBaHHBIC. 1
Oco0EeHHOCTH AJIEKTPOHHOTO CTPOCHHUS

20 XUMUYECKHE CBOICTBA COMPSKEHHBIX JUECHOB 1

21 CriocoObI OTy4eHHsI ¥ IPUMEHEHHE aJIKaJHEeHOB 1

AJKUHBI: TOMOJIOTHYECKHI psijl, 001mast hopMmyna, HOMEHKIIATYpa,
22 3JIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYII, 1
(usnygeckue cBOMCTBA

23 XUMHUYECKHE CBOCTBA AIKMHOB 1
24 KauecTBeHHbIE peakiui Ha TPOIHYIO CBA3b 1
25 CriocoObl OTy4EHHs 1 IPUMEHEHHE AJIKMHOB 1
26 Pemienue 3agau: pacu€Tel Mo ypaBHEHHIO XUMHUYECKON peakiuu 1
27 CucreMmaruzamys 1 0000IIeHe 3HAHNI 110 TEME 1



ApeHBI: TOMOJIOTHYECKUN psif, o0mas hopmysa, HOMEHKIIATypa.

28 DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY OeH30J1a U 1
TOJIyoJIa, X (PU3UUECKUE CBOWCTBA

29 XWMHUYECKHE CBOIICTBA aPEHOB: PEAKIINU 3aMEIIECHHUS 1

30 XHWMHUYECKHE CBOWCTBA apEHOB: PEAKIMU PUCOECIUHEHHS, 1
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCo0EHHOCTH XMMUYECKUX CBOWCTB CTUPOJIa 1

32 PemieHne pacu€THbIX 3a/1a4 HA ONPENEICHUE MOJIEKYISIPHON 1
(hopMyIIbI OPraHUYECKOTO BEIECTBA

33 CrniocoObI OTy4eHHsI U IPUMEHEHHE apeHOB 1

34 I'eneTnueckas CBS3b MEXAY PA3IMUHBIMU KJIACCAMU 1
YTJIEBOIOPOJIOB

35 Pacuérsl o ypaBHEHHAM XUMHUYECKUX peakiuid. CrucreMaTu3ays 1
1 00001ICHNE 3HAHUH 110 TEME

36 [pupoansrii ra3. [lonyTHbIe HEQTIHbBIE Ta3bl

37 KameHHBIi yrosib ¥ MPOJIYKTHI €ro nepepadoTKu

38 HedTb 1 criocobs! e€ nepepaborku. [IpuMeHeHne mpoayKkToB 1
repepaboTku HeTH

39 'eneTnueckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMU 1
YTJIEBOIOPOJOB

40 ["anoreHonpou3BoIHBIE YTIEBOAOPOIOB: IEKTPOHHOE CTPOCHHUE; 1
PEaKIny 3aMELICHUS raJloTeHa

a1 JleiicTBHe menoueil Ha raJoreHNnpon3BoIHbIe. B3anmoneicTaue 1
JUTIOTEHATIKAHOB C MATHUEM W IIMHKOM

42 ?I/ICTGM&TI/IL%&LII/I}I 1 000011IeHNe 3HAHUH 110 pa3zieny 1

YrneBonopoas!"

43 KonrtponbHas pabora o Teme "YrieBonopost” 1
[IpenenbHble OAHOATOMHBIE CITUPTHI: TOMOJIOTHYECKUH psizl, 001ast

44 (dhopMyiia, CTPOCHUE MOJICKYJT, H30MEpHs, HOMEHKIIATYpa, 1
kinaccudukanms, GpU3nIeCKUe CBONCTBA

45 XUMHYECKHE CBOUCTBA NMPEACIBHBIX OJHOATOMHBIX CIIUPTOB 1

46 Crioco0bI TOTydeHUS U IPUMEHEHHE OJHOATOMHBIX CITHPTOB 1

47 [IpocTeie 3¢upbl: HOMEHKIATYpa U H30MEPHS, OCOOCHHOCTH 1
(u3HMUeCKUX U XUMHYECKUX CBOMCTB

48 MHOroaToMHbIe COUPTHI: STHJICHITIUKOINb U TIULEPHH, HX 1
(u3nuecKue U XUMHYECKHE CBOUCTBA

49 Croco0b! TOTydeHUS U TPUMEHEHNE MHOTOATOMHBIX CITHPTOB 1

50 ®deHou: cTpoeHHE MOJIEKYJIbI, PU3HMYECKHe CBOUCTBA. TOKCHYHOCTh 1
(henomna

51 XuMHYeCKHe CBOWCTBa peHoIa 1

52 CriocoObl OTy4eHHs U TpUMEHEHHE eHoa 1

53 HpaKTHq"eCKaﬂ pabota Ne 2. Penienne skcriepuMEeHTaNIBHBIX 3a7a4 1
no teme "Crupthl 1 heHobI"

54 CucreMmaruzamys 1 0000IIeHEe 3HAHNH 110 TEME 1
ANbIeTuabl U KETOHBI: 3JIEKTPOHHOE CTPOCHHE KapOOHMIBHOM

55 IPYIIIBL; TOMOJIOTHYECKHUE Psizibl, o0mas Gpopmyia, H30Mepus 1 1
HOMEHKJIATypa

56 AnbIeruipl U KeTOHbBI: PU3NYECKHE CBOMCTBA; PEAKIIUH 1
PUCOCAMHEHUS

57 Peakiuu oxucieHns 1 Ka4eCTBEHHbIE PEAKLIUY AJIbJETUI0B U 1
KETOHOB

58 Crioco0BI OMYYEeHUS aTbIETHIOB U KETOHOB 1



OIHOOCHOBHBIE MPECTEHBIE KAPOOHOBBIE KUCIOTHI, 0COOCHHOCTH

59 1
CTPOCHUSI UX MOJIEKYIT

60 I/I3oivlepml W HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (U3UUECKHUE 1
CBOWCTBa

61 XuMHYEeCKHe CBOWCTBA MPeAeIbHBIX OAHOOCHOBHBIX KapOOHOBBIX 1
KHCIIOT

62 Oco0eHHOCTH CBOWCTB MypaBbHHOM KUCIOTH. MHOTOOOpasue 1
KapOOHOBBIX KUCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX 1 apOMaTHYECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KHUCIIOT. 1
[IpencraBuTeny BEICHIMX KAPOOHOBBIX KHCIOT

64 [loHsiTHE O TPOU3BOIHBIX KAPOOHOBBIX KUCIOT 1

65 Crioco0b! oTydeHus U IpUMEHEHHE KapOOHOBBIX KHUCIOT 1

66 CroxHBIEe 2QHUPBI: TOMOJIOTHYECKHUH psill, oOmias hopmyna, 1
M30Meprs 1 HOMEHKIIAaTypa

67 Odusnyeckne 1 XUMHIECKUE CBOMCTBA 3PHpPOB 1
Pemenne pacuérHbIX 3a/1a4: 110 ypAaBHEHHIO XUMHUYECKON PEAKLUH,

68 Ha OTPEICIICHUE MOJICKYISPHOM (POPMYIIBI OPraHUIeCKOTro 1
BEIeCTBa

69 HpaKTI/I‘{"eCKa}I pabota Ne 3. Penienune skcriepuMeHTaNIBHBIX 3a7a4 1
o Teme "KapO6oHoBbie kucinoTel. CioxHbIe 3puphr"

70 Kupsr: ctpoenue, pu3MUECKIe 1 XUMHYECKHE CBOHCTBA 1
(runmponus)

71 OcoOeHHOCTH CBOHCTB JKHUPOB, COJEPKAIIUX OCTATKH 1
HeTpeeIbHBIX KUPHBIX KUCIOT. JKUPHI B IpUpoie

79 Mpb11a Kak COIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe 1
neiicteue. [lonsiTHe 0 cMHTETHYECKUX MOrOIIHNX cpeacTBax (CMC)

73 I'eneTrueckas CBs3b YrIEBOJIOPOIOB H KUCIOPOICOACPIKAIINXK 1
OpPTraHMYECKHUX BEILECTB

74 Pacuérsl Mo ypaBHEHUAM XUMUYECKUAX PEAKITHI 1

75 Cucrematuzaiys 1 0000IEHUE 3HAHUN 10 TEME 1

76 OO0mas xapakTepuCTHKa YIIIEBOIOB M KIACCU(PUKAIIS YTIEBOIOB 1
(MOHO-, TH- ¥ TIOJTUCAXaPHUIBI)

77 Monocaxapuibl: (pU3MUECKUE CBOWCTBA M HAX0XKICHUE B IPUPOJIC 1

78 [IpumeHeHne TII0KO3BIL, € 3HaUEHUE B KU3HEACITEIHHOCTH 1
OpraHm3ma

79 Jucaxapuasl: caxapo3a, MallbTo3a | J1akTo3a. HaxoxaeHue B 1
MIPUPOJIE ¥ IPUMEHEHUE TNCAXapPHUIOB

80 [ommcaxapumsr: CTPOCHHE MaKPOMOIIEKY, (mznueckue u 1
XHUMHYECKHE CBOWCTBA, TPUMEHEHNE

81 [NonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX 1

82 Pemienue pacueTHBIX 3a7a4 Ha OINpeelICHUE O BBIXOIa 1
MIPOJYKTa PEAKIIMHA OT TEOPETHIECKH BO3MOKHOTO

83 Cucremaru3anus 1 0000IIeHNE 3HAHHIA 110 pa3aeny 1

84 KonTposibHas pabora mo TC}YIC "Kucnopoaconepsxaiue 1
OpPTaHWYECKUE COETHMHEHUS

85 AMUHBI: Kaccu(uKays, CTpOSHHE MOJIEKYI, o0mas gopmya, 1
n30MepHrs, HOMEHKJIaTypa U (GU3NIecKre CBOMCTRa

86 XHUMHUYECKHE CBOMCTBA au(PaTHICCKUX aMHHOB 1

87 AHWIUH: CTPOCHUE aHUIIMHA, OCOOCHHOCTH XUMHYECKHX CBOMCTB 1
aHWJINHA

88 Crioco0b! OMy4YeHHs U IPUMEHEeHHE aTn(aTHIeCKIX aMIHOB 1

89 AMHWHOKHUCIIOTHI: HOMEHKJIATYpa U U30MepHsl, (PU3UIECKUe 1

cBoiicTBa. OTAENbHBIE MPECTABUTEIHN 0-AMUHOKHCTIOT



XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, HX OHMOJIOTHYECKOE

%0 3HaYeHHEe aMUHOKUCIOT. CHHTE3 M THIIPOJIN3 TIETITHIOB !

91 Benxu kak mpupoAHbIE NOJIMMEPBI; CTPYKTYPHI OETIKOB 1

92 XUMHUYECKHE CBOWCTBA OEITKOB 1

93 AzoTcoiepxKaliye reTeponuKINIecKHe COSANHEHHUS. 1
HykenHOBBIE KHCTIOTBI: COCTaB, CTPOEHHE U OHMOIOTHYECKas POJIb

94 HpaKTI/III"eCKaﬂ pabota Ne 4. Penienune sKcriepuMEHTAIBHBIX 3a7a4 1
1o Teme "A3oTcoiepxKaliue OpraHnuecKkue CoeuHeHus "

95 HpaKTI/I‘-I"eCKa}l paborta Ne 5. Pemenune OKCIIEPUMCHTATLHBIX 3a/1a1 1
o Teme "Pacro3naBaHue OpraHMYECKUX COCTUHEHUH"

96 KOHTpOJII)Ha:I pabora o teme "A30TcoepKallue OpraHnIecKrue 1
COCJIMHEHHUS

97 OCHOBHBIE MTOHATHUSI XUMHHU BBICOKOMOJIEKYIISIPHBIX COSIMHCHUH H 1
METOZBI MX CHHTE3a —II0JIMMEPHU3aIHS U TOJTUKOHICHCAIHS

98 [Inactmaccer. Y tunu3zarus u nepepaboTka ImIacTuKa

99 DacToMephl: HATYPAIbHBIA CHHTETHYCCKHE KayayKu. Pe3nHa

100 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE, CHHTETUYECKHUE. 1
[TonumMeps! crienuaabHOTO Ha3HAUEHUS

101 HpaKTI/Iq"eCKa;{ pabota Ne 6. Penienne skcriepuMeHTaIBHBIX 3a7a4 1
no Teme "Pacnio3HaBaHue TiacTMacc U BOJIOKOH"

102 ?6061ue}me U CHCTeMaTH3alus U3y4eHHOI0 MaTepuana o TeMe 1

BricokoMonekynsapHbie coequHeHns"
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102

XUMMUS TOYPOYHOE IIVIAHUPOBAHME 11 KJIACC (YI'JIYBJL)
KoauuecTBo yacoB
Bcero

Nen/m | Tema ypoka Jara nzydyenus

Atom. CocTaB aTOMHBIX A1ep. XUMHUECKUI
9JeMEHT. M30Tomnbl

CTpoeHue 3JIeKTPOHHBIX 000JI04YEK aTOMOB,
KBaHTOBBIE YHCIIa

Knaccudukanms XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-smemenTEI)

Pacmipenienenue 31eKTPOHOB 0 ATOMHBIM
opouTansim

3J'I€KTpOHHLI€ KOH(l)I/IpraI_II/II/I dTOMOB 3JICMCHTOB
B OCHOBHOM U B036Y)K,I[éHHOM COCTOsAHHHA

DneKTpoHHbIE KOH(PHUTYpAIIA HOHOB.
DIIEKTPOOTPHUIIATEILHOCTD

ITepuoanueckuii 3akoH u [lepuoanueckas
CHCTEMa XUMHUYeCKnX deMeHToB JI. 1.
MenpneneeBa, CBA3b C COBPEMEHHOW TEOpUEN
CTPOCHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOHCTB
XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTHIX U CIOKHBIX BEIIECTB IO IpyMIaM U
nepuojam

9 CucreMatusanys 1 0000IICHIE 3HAHUI 10 TEME 1

Bunpl xumuueckoi cBA3u. MexaHU3Mbl
10 00pa3oBaHuUsl KOBAaJICHTHOH CBsI3H. Bomopoanas 1
CBA3b. MEXXMOJIEKYJISIPHBIE B3aUMOACHCTBUS



11

BaneHTHOCTH 1 BaJeHTHBIE BOZMOKHOCTH
aToMoB. CBSI3b 3JIEKTPOHHOHN CTPYKTYPHI MOJIEKYIT
C UX TCOMETPUIECKUM CTPOCHUEM

12

13

14

15

[IpencraBnenns 0 KOMIUIEKCHBIX COETUHEHUSAX:
COCTaB U HOMEHKJIaTypa

BemiecTBa MOJIEKYIAPHOTO U HEMOJEKYISIPHOTO
cTpoeHus. TUIbI KPUCTATIIMYECKUX PEIIECTOK U
CBOMCTBA BEIICCTB

[lonsiTHe 0 MUCTIEPCHBIX CUCTEMAX.
[IpencraBnenne 0 KOJIOUIHBIX PACTBOPAX
HcTrHHBIE pacTBOPHI: HACKHIIICHHEBIE U
HEHACBIIICHHBIC, paCTBOpI/IMOCTI).
Kpucrannoruapatsl

16

17

Crtoco0b!I BEIpakKeHUST KOHIIEHTPAIUN PACTBOPOB
Pewrenue 3anay ¢ ucnosnb30BaHUEM OHATHN
""MaccoBas J10Jis1 paCTBOPEHHOTO BEIIecTBa',
"MoJIIpHast KOHIIEHTparus'"

18
19

20

21

22

23

Knaccudukanms u HoMeHKIaTypa
HEOpPraHWYECKUX BEIIECTB

Cucrematusanys 1 0000IIEeHNE 3HAHNNA 10 TEME

KonrtponbHas pabota o remam "CtpoeHue
aroma. [lepnoanueckuii 3akoH u Ilepronnueckas
CHCTEMa XUMHUYeCKnX deMeHToB JI. 1.
MenneneeBa", "CtpoeHue BelecTna.
MHuoroo6pa3zue Beriects"

Knaccuduxarms XuMiHueckux peaxiuii B
HEOPTraHUYECKON U OPraHUYECKON XUMHH. 3aKOH
COXpaHEHUS MacChl BENIECTB; 3aKOH COXPAHEHUS
Y TIPEBPAICHUS SHEPTUN TIPU XUMHUUECKHUX
peaKImsx

TennoBbie 3PEKTH XUMUYECKUX PEAKLIUH.
TepMoxuMudeckue ypaBHEHUS

Brruucnenns no ypaBHEHUSIM XUMHUYECKUX
peaxkuuii ¥ TepPMOXMMUYECKUM YPaBHEHUSIM

24

25

CKOpOoCTh XUMHUYECKOH peaKyy, e€ 3aBUCUMOCTh
OT pa3nnuHbIX ¢akTopoB. Karanus u
KaTaau3aTopbl

I'oMOreHHbIE U T€TEPOreHHBIE PEAKIIUU

26

27

28

29

[Ipaktuueckas padora Ne 1 o reme "Bnusnue
Pa3INYHBIX PAKTOPOB HA CKOPOCTh XUMHUECKON
peakun"

OO6patumble 1 HEOOpaTUMBIE PEAKIIHH.
XUMHUYECKOE paBHOBECHE

[Ipaktuueckas padora Ne 2 o reme "Bnusinue
Pa3NUYHBIX (aKTOPOB HA MOJIOKECHHUE
XHUMHYECKOT0 paBHOBeCHS"

DnexTponutudeckas auccoruanus. CUibHBIE H
ciabbie AIEKTPOIUThL. CTeleHb UCCOUAIIUH



Nonnoe npoussenenune Boasl. Cpenia BOIHBIX

30 pactBopoB. Bomopoausiii mokaszarens (pH) 1
pacTBopa

31 I'mpaponus coneid. Peakuuun, nporekaronue B 1
pacTBopax JIEKTPOIUTOB
[pakTrueckas padora Ne 3 o Teme

32 "XUMHYECKHE PEAKIINH B PACTBOPAX 1
AIEKTPOITUTOB"

33 OKHCTHTETHPHO-BOCCTAHOBUTEIHHBIE PEAKITUH. 1
Baxwueliye OKUCIUTEIN U BOCCTAHOBUTEIHN

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) 1
Oananca

35 DIEeKTPOJIU3 PAaCTBOPOB U PACILIABOB BEIECTB 1

36 Penrenue 3a1au pa3nnYHbBIX THITOB 1

37 Pemenne 3amay pa3mnIHBIX THIIOB 1

38 S:I/ICTeMaTI/IE’.aLII/IH 1 0000IIIeHNEe 3HAHWH 110 TeMe 1

XuMuyeckue peakuu”

39 KOHTpOJI'{)HaH pabora o Teme " XuMHUIecKue 1
peaxkiuun
[Tonoxenue HemetamoB B Ilepuoguueckoit

40 cucreMe XuMu4yeckux anmemeHTos /1. U. 1
MenzeneeBa 1 0COOCHHOCTU CTPOCHHS UX
aToMOB. DPu3KMYECKUEe CBONCTBA HEMETAIIIIOB

a1 AJNITOTpOIIHS HEMETAUIOB (Ha IpUMEpe 1
KHCII0poJa, cepbl, pocdopa u yriepona)

42 Bogopon: momyaenue, pusnueckne n 1
XMMHYECKUE CBOMCTBA. [ Mapubl

43 lanmoreHsl: HaX0XKICHUE B MIPUPO/IE, CITOCOOBI 1
MONTy4eH M, pU3ruecKre U XUMHIECKHe CBONCTBA

44 I'anorenoBogoponsl. BaxHeitmue 1
KHCIIOPOJICOIEpIKAIE COSAMHEHHUS TaJIOTeHOB
JlabGopaTopHbie U IPOMBIIILIEHHBIE CIIOCOOBI

45 MOJTy4EeHHs TAIOTeHOB. [IpMeHeHre TajJoreHoB U 1
HX COEIMHEHHNN

46 [IpaxTrueckas padora Ne 4. Pemenne 1
AKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme " amoreHsr"
Kucnopos: mabopaTopHbie U IPOMBIILICHHBIC

47 CIOCOOBI MONTyUeHUs!, PU3NUECKUE U XUMUICCKUC 1
cBoiictBa. O30H. [IpuMeHeHue Kuciopoaa u
030Ha

48 OKCHIIBI ¥ TIEPOKCHIBI 1

49 Pewienne 3a1a4 pa3inyHbIX TUIIOB 1

50 Cepa: HaXxOXJCHHE B IPUPOIE, CTIOCOOBI 1
MOJTy4eHUs, PU3MUecKre U XUMHUUSCKHE CBOKCTBA

51 CepoBoiopo, CyIbhUIbI 1

52 Kucnopoaconepskammne COeTMHEHNS CEPHI. 1

OcoOeHHOCTH CBOWCTB CEPHOM KUCIIOTHI



[Ipaktuueckas padora Ne 5. Pemenne

53 AKCIIEpUMEHTAIBHBIX 3a7a4 1Mo Teme "Cepa u e
coeTuHeHHs"
A30T: HaXOXXICHHUE B MIPUPOJE, CIIOCOOBI

o4 MOJy4YeHus], PU3NIECKUE U XUMHUUECKHUE
CBOMCTBa. AMMMAK, HUTPHUJIbI

55 Kucnoponconepkamue coeinHeHUs a3oTa.
OcoOEeHHOCTH CBOMCTB a30THOW KHCIIOTHI

56 [IpumeHnenue a3oTa v €ro COeAMHEHUN. A30THBIE
yaoOpeHust
docdop: HAXOKACHHUE B IPUPOJIE, CTIOCOOBI

S7 MOJy4YeHus], PU3NIECKUE U XUMHUUECKHUE
cBotictBa. @ocduasl u pochun

58 Oxcunbl dpochopa, hochopconepxarire
KkucnoThl. Cosn pochOpHOM KUCTOTHI

59 [Ipumenenue Gochopa u ero coeTMHEHUIA.
dochopHbie ynoOpeHus
[Ipaxtrueckas padora Ne 6. Permernne

60 9KCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe "A30T U
¢docthop u ux coenuneHus"
VYraepoa: HaX0XKAECHUE B IPUPOJIE, ATIOTPOITHBIE

61 MOJIUpHUKALNHY; PU3HYECKHE U XUMUYECKUE
CBOHCTBA, IPUMEHEHHE

62 Oxcun yrnepoma(ll), oxcun yrnepona(lV),
YTOJIbHASI KHCJIOTa U €€ COJIH

63 Penrenue 3a1au pa3nuyHbBIX THITOB

64 Kpemumnii: HaxoxaeHne B IPUPOE, CIIOCOOBI
MONTydeHus, pu3ruecKkre M XUMHIECKHe CBONCTBA

65 Oxcup xkpemuus(1V), kpeMHuEBas KUCIOTAa,
CUIIHKATHI

66 [IpuMeHeHne KpeMHHS U €r0 COSAMHEHUH.
CrexJ10, €To MoTydeHue, BUJIBI CTEKIa

67 Pemrenue 3agau pa3nuyHbIX THIIOB

68 CucremaTn3anus 1 00001IeHHE 3HAHUH 110 TeMe
"HemeTtammsr"

69 KonTtponsnas pabora mo Teme "Hemeramnsr"

70 AHanm3 pe3yabTaToB KOHTPOJIBHOW PabOTHI,
KOPPEKIIUS OLTHOOK
[Tonoxxenue merannoB B [lepuoauueckoit

71 CUCTEME XUMHUYECKUX dIIeMeHTOB. OCOOEHHOCTH
CTPOEHHS IJIEKTPOHHBIX 000JI0YEK aTOMOB
METAaJIOB

79 OO0mue Gpu3uvecKkre CBOMCTBAa METAJLIOB.
[IpumeHeHne MeTaioB B ObITY U TEXHUKE

73 CriaBsl MeTayuioB. Kopposust MeTaiios

74 Pemenue 3anayd pa3InyHbIX TUIIOB
ONEeKTPOXUMUYECKUH Psii HAIPSKEHUH

75 MeTtaiioB. O0mIue croco0b! TOTyIeHHS

METAJIJIOB




76

77

78
79

OO0mas XxapakTepucTHKa MEeTaoB | A-TpyIs
[Neproanueckoi CHCTEMBI XUMUYECKUX
3neMeHTOB. HaTpuil u kanuii: nonydyeHue,
(du3nUecKue 1 XUMHYECKHE CBOWCTBA,

IIPUMEHCHUE ITPOCTHIX BEIIECTB U UX COeIMHEHMI

OO6mas xapakTepucTika MeTtauioB || A-rpymnms
ITepuoanueckoit CUCTEMbI XUMUYECKHUX
3JIEMEHTOB. Maruuii ¥ KajabLUi: NOJy4YEeHHE,
(u3UYEeCKUEe U XUMHYECKUE CBONCTBA,

IIPUMEHCHUEC MPOCTHIX BEIIECTB U UX Coe)II/IHeHI/Iﬁ

JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS

AnoMuHMIA: MojryucHue, (I)I/ISI/I‘IGCKI/IG u
XHUMHUYCCKHEC CBOﬁCTBa, MIPUMCHCHUC

80

81

AmM@oTepHBIe CBOIICTBA OKCHIA U TUAPOKCHIA

AJIOMUHUSA, THAPOKCOKOMIIJICKCHI aJTIOMUHHSA, UX

[IPUMEHEHUE

Pemenne 3a7a4 pa3jIM4YHbIX THUIIOB

82

[Ipaktuueckas padora Ne 7. Pemenne
AKCIIEPUMEHTAIBHBIX 337124 110 TeMe "MeTauTsl
[JIaBHBIX oArpymm"

83

84

85

OO1m1as XxapakTepUCTHKA METAJJIOB MOOOYHBIX
noarpynn (b-rpymm) Ilepuoanyaeckoii cuctemsl
XUMHAYECKHAX DJIEMEHTOB

dusnyeckue 1 XUMHYECKUE CBOMCTBA XpoMa U
€ro COCTMHECHUM, UX PUMEHEHNE

Baxxueiiiiue coelMHEeHUs MapraHia.
[TepmanTaHaT Kams, €ro OKUCIUTEIILHBIE
CBOMCTBA

86

dusnueckue U XUMHUYECKHE CBOMCTBA XkKee3a U
ero coeauHenuil. [lomyuenue u mpuMeHeHue
CIJIaBOB XeJe3a

87

88

89

90
91

®uU3NUECKUE U XUMUUECKHE CBOMCTBA MENIU U €€
COEIMHEHH, UX IPUMEHEHUE

®u3nyecKue U XUMUYECKUE CBOMCTBA LIMHKA U
€ro COCIMHECHUM, UX TIPUMEHEHHE.
I'mapoKCcOKOMILIEKCHI LIMHKA

[IpaxTrueckas padora Ne 8. Pemenne
AKCIIEPUMEHTAIBHBIX 337124 10 Teme "MeTaulbl
MOOOYHBIX MOATPYII"

Pelienue 3ana4 pa3auyHbIX THUIIOB

O60011eHue 1 cHCTeMaTH3aIHs U3yYEHHOTO
Martepuana mno teme "Metamisr"

92
93

94

KonTtponbsnas pabora o Teme "Meramisr"
AHanu3 pe3yapTaToB KOHTPOJIBHOM paboTHI,
KOppEKLHUs OIUO0K

Pons xumun B obecrieueHHH yCTOHYUBOTO
pa3BuTHUs denoBedyecTBa. [loHATHE O HAYYHBIX
METOJIaX UCCIICJOBAHMUS BEIECCTB

L e



HaquHe MNPUHIUIIBI OPraHru3alluu XUMHUYCECKOT' O

95 Mpou3BoACTBA. [IpOMBIIIIEHHBIE CLIOCOOBI 1
MOJTYYEHUS BAXKHEHIIIMX BEIESCTB

9% XUMUYECKOE 3arpsS3HEHUE OKPYKAIONICH CPEJIbl U 1
€ro MOCJICICTBUSI

97 XuMus 1 310pOBbe UeoBeKa. JIekapcTBEHHBIC 1
CpeacTBa

98 Xumus iuimy. Pons xumun B ob6ecrieueHun 1
MUTIIeBOH 0€30MTaCHOCTH

99 KocmeTrnueckne u mapgromMepHbIe CpeicTBa. 1
briToBas xumus

100 XuMus B CTpOUTENbCTBE. BaxkHeiine 1
CTPOUTEbHBIC U KOHCTPYKIIMOHHBIC MaTepHAIIbI

101 XuMusl B CEITbCKOM X03siicTBe. Opranndeckue u 1
MUHepallbHbIe YI0OpeHust

102 Cucremaruzanus 1 0000IIeHNE 3HAHUI 110 TEMe 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Xumus, 10 kinace/ Tabpuensu O.C., Octpoymor WU.I'., Cnankos C.A., AKIIMOHEPHOE 00IIECTBO
«Mz3natensctBo «lIpocBemenue»,2021 r
Xumus, 11 xace/ 'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKknroHepHO€E 001IeCTBO
«3narenbctBoO «IIpocBemenue»,2021r.

METOJUYECKHUE MATEPHUAJIbBI 1JIAd YUUTEJIA
Xumusi(0a30BbIil ypoBeHb). Peannzanus obpa3oBanus: MeToandeckoe mocodue mist yunrens / Kaepuna

A. A., Ilnayruna I'.B.; nox pea.I'. B. I[Tuuyrunoii. M. : ®I'BHY «MHCTUTYT cTpaTteruu pa3BuTHs
obpazoBanus PAOy», 2022 81 c.:um.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCHBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy



https://edsoo.ru/rabochie-programmy




