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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
oOecrieunTh 0011€00pPa30BaATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISCTCS OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIIME BBIMOIHIEMbIE
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT MOJydeHHE
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS O0yYaIOUIUXCs CPEACTBAMH IIPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; IOIXOJO0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe eIUHOTro
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00s3aTeNbHOe IS U3YYEeHUS
B paMKax OTAENbHBIX  Npoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOT0 BpeMEHHU, pEKOMEHAYEMOT0 ISl U3YYEeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio ILelell W 3a7ady H3ydyeHus ImpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATENILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUI OOYyYalolIerocss IO OCBOCHHUIO COJIEpKaHUs
peaMeTa.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUM Ha YpPOBHE OCHOBHOTO 00mlero obOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO Mpoduisi 00ydeHHUS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCICAYIOLUIUM OSTaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusaX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3Y4YEeHHUE TpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHUYECKOIro 00pa30oBaHus B OpraHu3alusx rnpodeccuoHanbHoro oopazosanus. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHsI 00YyUaIOIIUXCS,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsirolmiuMu  ipeMera «XUMHS» Ha YPOBHE YIIyOJIEHHOTO H3Y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yrIIyONn€HHOTO YpOBHEH M3yUeHHUs IpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblMi  00BEM
(dakTomoruueckoro Marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOWCTBaX MX COEJUHEHUH HAa OCHOBE PACIIMPEHHs U YrIIyOJCHHs MPEACTaBICHUH O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLU, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHUYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mnpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TaKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHHEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIECCax U ANEKTPOJIN3€E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce oOpraHMueckod XMMHMM IpPU PACCMOTPEHHUH pPEaKLMOHHON
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaxiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpodums (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJHEHUM K O0IIeil cucTeMe MpeIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy w3ydeHuwm mnpeaMeTa B JaHHOM CiIydae akUEHT OyJaeT caesnaH Ha OOIIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)KaHUU IPeMeTa i KJIACCOB XUMHKO-OHOIOTUYECKOTO TPOhIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUYECKONH OpraHu3aluu KJIETKU KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOpPOM BXOIAT, K IMpPUMEPY, TaKU€ CTPYKTYpHbBIE
KOMITOHEHTHI, KaK JIMMHJbI, O€NKH, YIJIeBOJIbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [lpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUs CYITHOCTU MPOLECCOB (POTOCUHTE3A, TbIXaHUS, TUILEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOTO0 MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«Xumus» Ha YrIIyOJIEHHOM YPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SIX C Yy4eOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENEHHONW 3HAYMMOCTH sIBIsieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Perienne 3Toil 3ajaun Ha yriayOn€HHOM YPOBHE M3y4YEHUs
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUUW MPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil ponu B 00ecleYeHNH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
npo0eM HSKOJIOTUYECKOM, SHepreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHUKOB DSHEPrUH, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YENIOBEKa, a TAKKE IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUM, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBJIAIOIIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUN, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX MPEACTABIECHUII O CTPOCHHUU BEIIECTBA HA Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M AMCIEPCHBIX CUCTEMax, 00 00X
HAyYHBIX MPUHIIUIAX XUMUYECKOTO TTPOU3BOJICTBA;

e (opMmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOIO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMUYECKMX 3HAHWM Il OOBSCHEHUS KIIOYEBBIX HACH U mpoliem
COBPEMEHHOW XWMHUHU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 TMPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON NIEATEILHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHUYECKUM MPOU3BOJICTBOM, HCIOJB30BAHUEM U IepepaboTKon
BEILECTB;

yrIyONieHHE TPEACTABICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIUX MECTO B NPUPOAE, B IPAKTUYECKOW JACATCIBHOCTH W
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIUX (PYHKIIHMA
LEJIOCTHOW CUCTEMBbI CpeJHero oOiiero oOpa3oBaHUsS MpPU H3YyUYEHUHU Mpeamera «XUMHS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TII03HABAEMOCTH SIBJICHUH WPUPOJbI, YBAKCHHS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHUKIATHBIX MCCIEOBAaHUIN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M ITO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOIK U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMo0Opa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCICITHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHHE  OmbiTa  OONIECTBEHHO-IIOJIE3HOM
IKOJIOTUYECKOH IEATETLHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 4daca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Heziento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YKIEHHOE COCTOSIHHUA.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTaJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAxX
opranunyeckux euects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U dJIeKTpoduie.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaUEHUE TEOPUU CTPOCHUS OPraHUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpPyKTypHas,
POCTPAaHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKyJIaX OPraHMYeCKHUX COECIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemaruueckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTICIBHBIX MPEIACTABUTEIICH.

OcoOenHoct M KiIacCU(pUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHU4ECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKHX BELIeCTB W MaTepuaiaMHM Ha UX OCHOBE, ONbBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonornyeckuil psj ankaHoB, oOuiast Gopmyrna, HOMEHKIATypa U U30MEpHs.
NIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AIKAaHOB, SP -THOPHIM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. [IpeacraBneHue o MexaHM3ME peakuui
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muxnoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyia, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, sz-l"I/I6pI/IIII/IBaLII/I}I aTOMHBIX OpOHTanen
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpudeckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOICTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOB! NOTYUYEHUS M IPUMEHEHHE aIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XMMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoenunenue. Ilonmumepusanus cOnpspKEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yriepojga. dusmyeckue CBOMCTBA aNKMHOB. XHWMHUYECKHE CBOMCTBA: pEaKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omomornyeckuit psix apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus B OCH30JIbHOM KOJIBLIE M YIJIEBOJOPOJHOM paiHKalle, PEaKIUU MPUCOSAUHEHHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XMMHUYECKHX CBOWCTB CTHpOJA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CriocoObl mepepaboTKu He(TH: MEeperoHka, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LHMHKOM. lIoHATHE O MEeTalsIoOpraHu4ecKUX COECIUHEHUSX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTB),  KaueCTBEHHBIX  peakUui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApy)XEHHE YIiepo/ia U BOJOPOJAa B OpPraHUYECKUX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xanye oprannyeckie coe{nHeHUsI.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH  CIIUPTOB. XUMHYECKHE CBOMCTBA: peaklIMM 3aMeLleHHs, JerujapaTaiuu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HAa OPraHMU3M YeEJIOBEKA.
CrniocoObl MosTy4eHus U IPUMEHEHNE OJJHOATOMHBIX CIIHUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaTomMHble cnupthl. [IpencraBienue o mexaHusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO siipa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COCIMHEHUS — albJerujibl M KETOHBbL. ODJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHbIE peaklMu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHCIOT. BomopoaHbie CBS3M MEXAY MOJEKYIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOUM KuCHOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUMHOBAS, JUHO/E8As, JUHONEH06ds KHCIOTHL.. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckne U XUMMHUYECKHE CBOICTBA JKUPOB: T'MAPOJU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3bl:  PEAKIMU C YYaCTUEM CIHMPTOBBIX M  aJbJAETMIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCHOe Opoxenue. IlpuMeHeHue TIIOKO3bl, €€ 3HAUY€HHWE B IKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapujoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapuapl: Kpaxmai, TJIIMKOTeH M 1emnono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEIITIOI03bI: THAPOIIN3, MOTydeHne d(pupoB 1emtono3sl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACHCTBHE 3TAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIIMpTa B albJEeruJ] Ha PaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHUCIEHUE 3THIOBOTO CIHUPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHON KHCIIOTBI, B3aUMOJIEUCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOHM3BOJHBIE aMMuaka. Kiaccuduxanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmas ¢opMmyina, u3omMepus, HOMEHKJIaTypa U (pu3uveckre CBOWCTBA. XUMHUYECKOE CBOICTBa
anri(paTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatuyeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuuyn Ha aHWwinH. CrIOCOOBI MOJNydeHHsS W MPUMEHEHHE alu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucnotel. Homenkmarypa u  uszomepus. OrtnenbHble TPEACTaBUTENH  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mnpupoansle monumepbl. [lepBuuHasi, BTOpUYHAsh M TPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 337ad IO TeMaM <«A30TCOJAEp)KAlllMe OPraHWYECKUE COETUHEHUS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. IInactmaccel (moNMATUIIEH, HOJIUIIPOITUIIEH,
HOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIIMETaKpUIaT, HOJMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METO/Ibl M3YYEHUS BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIICHHUE C
oOpa3liaMyd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiekyasipHON (popMysIbl OPraHUYECKOr0 COSTUHEHUS 10 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOIYKTOB pEaKlUU WU/WUIN UCXOJHBIX BEIECTB, YCTAHOBJICHHUE CTPYKTYPHON (HOPMYIIbI
OpPraHMYECKOIr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peannzanusi MeXnpeaMETHBIX CBSI3€H MPU U3YYEHUM opraHudeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mosie3Hble UCKOMAaEMbIe, TOTLIHBO.

TexHonOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEJCTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUYecKui aneMeHT. M3otonsl. CTpoeHHe 3JIEeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMYECKWE YPOBHM U TOJYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenesnenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTAISIM. ODIEKTPOHHBIE KOH(MUTYpAallMd AaTOMOB JJIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, JIJIEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3emeHToB J[.U.
MenneneeBa. CBsi3b NEPUOJMYECKOrO 3akoHa U llepuoamveckoil CHUCTEMBI XHMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneesa.

XuMuyeckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYeECcKasl.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
1 JuInHA CBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBsI3U. KpaTHble
cBs3u. BogopoaHas cBs3b. MeXMOIEKyIIpHbIE B3aUMOICUCTBHS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COEIMHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

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

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUU MPU XUMUYECKHUX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumbie u  HeoOpaTMMble peakuuu. XUMHUYecKoe paBHOBecue. KoHcTaHnTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekrponuTtnueckas guccouuanusi. CunpHble U ciabble  2yeKTponuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTalld3aTopa, MOJEIH KPUCTALIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepumommueckoir cucreMe XuUMHYECKHX dieMeHTOB J[.H.
MenneneeBa M OCOOCHHOCTH CTPOCHHsSI HMX aToMoB. (DU3NYECKHME CBOIICTBA HEMETAaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckie M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHelme KUCIOPOACOAEPIKAIINE COCIMHEHUS TajJOT€HOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHYECKHME CBOWCTBA M TNPUMEHEHHE KHUCIOpojaa U o030HA. OKCHABI H
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTIOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. I[IpumeHeHHWe cepbl U €&
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpuUpoje. AJOTponHble Moaudpukanuu. Du3ndeckue wu
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauHeHuil. CTEKII0, €ero MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxxenne metaisos B [lepuonnueckoil cucremMe XUMUUYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue ¢pu3ndeckue cBOMCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUNA Pl HanpsbDKeHUH MeTawioB.  OOmme crnocoObl  MOJYYEeHHS
METAJUIOB: THAPOMETAIUTYPTHS, TUPOMETAILTYPTHUs, dJeKTpoMeTautyprusi. [loHsTHe 0 KOoppo3un
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapakrepuctuka metamioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetainoB |IA-rpynmer [leprogudeckoit cuCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii W KaublMid: TOJy4deHwe, (QU3WYecKue U XHUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHEeHUH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BElleCTBA M €ro COeAMHEHHH. AMGPOTepHbIE CBOWCTBA OKCHAA M TUAPOKCHIA AaFOMHUHUSA,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa U ero coetuHeHu. OKCHIBI U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pur3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
00pa310B HEMETAJJIOB, TOpeHue cepwl, Qocdopa, sxene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCJIOT U IIeJI0Uei, KaYeCTBEHHbIE PEAKIIMK Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCUIOB aJIOMHHHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIIEPUMEHTANBHBIX 3aa4 1o TeMaM «['anoreHsm»,
«Cepa u e€ coenuHeHHs», «A30T U Pochop U UX COeNUHEHHS», «MeTalIbl TTIaBHBIX MOATPYII»,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOTYYEHUSI BAXKHEUIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Posib XuMuu B 00€CTICYEHUH SHEPTETHUECKOM 0€301MacCHOCTH.

Xumusi ¥ 370pOBbe dYesioBeKka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérpl: macchl BemiecTBa MM 00BEMA ra3oB 0 HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKiMu, €clid OJHO M3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBA3eW MpHU W3YYEHHH OOIIEH U HeOpraHMYeCKOW XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK U MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIaccu(uKalus, TEePUOIUIHOCTh, HAOIIOIEHUE, U3MEpCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHB, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OCIKH, XUPBI, YIIEBOIbI, HYKICHHOBBIE KHCIOTHI, (DEpMEHTHI, TOPMOHHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€PHAJIOB, 3JICKTPOHHAS! TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeaMeTa «XUMHs» Ha YpOBHE cpenHero ooOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNCKOM IpakJaHCKON
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIIPEIEIICHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb UM  CIIOCOOHOCTh  OOydaromuxcs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpaBUIAMH W HOPMaMH IIOBEICHUS; HAINYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH JKU3HEHHBIE
IUIaHBI.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XHUMUS» OTpaxaroT cHOPMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUYAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIBHOCTH.

JInuHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPa)xaroT cHOpMHUPOBAHHOCTh
OTbITA ITO3HABATEIbHON U MPAKTHUECKON IEATEIbHOCTH 00y4YaroLIMXCsl B IPOLECcce pealn3aiuu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHMsI O0YYAIOLIUMKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IPEJICTaBICHNUST O COLMAJIbHBIX HOPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATEILHOCTH MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JIpyrux
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT AJUTEIbHBIX HAOMI0JICHHH,
KPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYE€HBIX U ITPAKTHKOB;

UHTEpeca M TI03HABaTEeIbHBIX MOTHBOB B IMIOJIYYEHHH M MOCIEAYIOIIEM aHaIu3e
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XUMUYECKUMH SIBICHUSAMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEICHHE W IOCTYNKM CBOMX TOBApHUILEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOIAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOH J€ATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCHUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaJbHOW TpPaeKTOpPUH 0Opa3oBaHUS,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOUYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOIIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHpE KaK O €JUHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B pEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHsI 1e71aTh 000CHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM e TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [10 XMMHUU Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKATHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOyHaloOIIUXCsl  KMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIISIMU,

HCIIOJIB30BAaTh IIPHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH IJIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHSI B PACCMAaTPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)
MOJIEJIH, IPe00Pa30BhIBATH MOJICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyNa, YypaBHEHHE XHUMHUYECKOM peakuuu — IpU pPELIeHUH Yy4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUYECKUX PEaKLIUN;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMH CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHMUECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOAOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTH4YecKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1efiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOi TeMbl B XOJI€ IUajora U/iiu AUCKYCCHUH,
BBICKA3bIBaTh UJieH, GOPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTENHEHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BI)ICTyHaTB C HpCSCHTaHI/IefI pGSYHI)TaTOB HOSH&B&TGHLHOﬁ ACATCIIbHOCTH, HOJ'Iy‘IGHHI)IX
CaAMOCTOSTCIIBHO WJIN COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIITIOJTHCHUU XUMHUYCCKOT'O
OKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl MO WCCICIOBAHHIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MPOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pPE3yiIbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0JI€ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiICTBUA:
CaMOCTOATENIBHO  IUIAHUPOBATb M OCYIIECTBIIATH  CBOKO  II03HABATEIbHYIO
JeSITENIbHOCTD, OIpenaensas e€ LeTd W 3aJayd, KOHTPOJIMPOBAaTh M MO Mepe HEeOOXOIWMOCTH
KOPPEKTUPOBaTh IMpeajaraéMblii ajaropuT™M JCHCTBUII TpU BBINOJIHEHUH Y4YEOHBIX U



MCCIIEIOBATENbCKUX 3aa4, BbIOMpaTh Hanbosee 3 (PEeKTUBHBINA CIIOCO0 X PEHICHUS C YIETOM
MOJIYYCHHA HOBBIX 3HAHUHU O BCIHICCTBAX U XUMHNYCCKUX PCAKIHUAX,
OCYILECTBIISITh CAMOKOHTPOJIb JACATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbl IO XMMHH Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpeaHero oOmmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Ui y4eOHOro mpeaMera
«XUMHsD» HaydHbIC 3HAHHUS, YMEHHUS M CIIOCOOBI NCHCTBHI MO OCBOCHUIO, MHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHUIA, BUJIbI ACATSILHOCTH O TOJIYYSHHUIO HOBOTO 3HAHHS U MPUMEHEHUIO
3HAaHUU B PAa3IIMYIHBIX y‘-Ie6HBIX CUTyallusdX, a TAaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ xXuMmued. B nporpamMme 1o XUMHUHU MPECAMCTHBIC PC3YJbTAaThbl IMPEACTABJIICHBI I10
rojiaM U3y4eHHS.

10 KJIACC

[IpeameTHbIEC pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckasi XUMHUs OTPaXKaloT:

c(hOpMUPOBAHHOCTh TPEACTABJICHHUI: O MECTE€ M 3HAYEHHM OPraHWYeCKOW XHMHH B
CUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00eCIeUYeHNH YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA B
pelIeHrur MPoOJIeM IKOJIOTUYECKOM, SHEPreTUYECKOW M MUINEBON 0€30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICYCHUU
PaIMOHATILHOTO TPHPOJIOTIONB30BaHUs, B (DOPMHUPOBAHHH MHUPOBO33PEHUS M OOIMICH KYIbTYPHI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJTHON cpene;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA o0oJIouKa aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIU3alUs aTOMHBIX
opOuTaned, MOH, MOJIEKYJla, BaJCHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCIEHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBI O00BEM, YIJIEPOIHBINA CKEJET,
(GyHKIMOHATBHAS TPYIIA, paJuKal, CTPYKTypHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpUyecKas, ONTHYecKas),
MU30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOIA- U a30TCOAEpKalIUe
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuit 3akoH JI. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTtB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS SHEPrUM NpPH XHUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PECHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE IMMOHHMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTHM XHUMHYECKHX SIBJICHUW; TPEACTABICHUS O MEXaHU3Max
XAMHMYECKUX pEaKUUid, TEPMOAMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX  UX
MPOTEKaHUs, O B3aUMHOM BJIHMSIHUM aTOMOB M TPYII aTOMOB B MoJeKynax (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTrr, opueHTanTsl | 1 Il poxa); dakromornyeckue cCBeACHHS O CBOWMCTBAX,
COCTaBe, TOJYYCHUH B 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON MEATEeNhbHOCTH YENIOBEeKa, OOIMUX HAYYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha IPUMEPE MPOU3BOACTBA METAHOIIA, ITIEPEPAOOTKU HEPTH);

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbBIE MPU3HAKU TOHATHHA, YCTAaHABINBATh
WX B3aHMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA MPHU ONMMCAHUN COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH:



UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBJIATh ypPaBHEHUS XHMMHUYECKUX pEeaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKLUH  IOCPEACTBOM  COCTAaBJIEHUS  3JIEKTPOHHOIO
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIEHUS HX IOJHBIX U
COKpAIlEHHBIX HOHHBIX YPAaBHECHMIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KIIacCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENIEH OPraHMYeCKUX BEIIEeCTB (ITUJICH, alleTWIIEH, TOJyoll,
[JIMLUEPUH, STWIEHIJIUKOIb, (QeHos, (OopMalbIErua, AaueTaiabJeru, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJIEMHOBAs, IMaJIbMUTHHOBAs KHUCIOTHI, TJIMIMH,
aJlaHWH, MaJIbTO3a, PPYKTO3a, AHUIIMH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. ByrtiepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX IPEACTaBUTENEH pPa3InYHbIX KJIACCOB OPIaHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AlbJETUI0B, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YII1€BOAOB (MOHO-, TU- U MOJIMCAXapUa0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTb HA KOHKPETHBIX MPHMEPAax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBaJIEHTHOM CBSI3HU (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPhS
(He(Th, MPUPOAHBINA Ta3, yroiib), COCOObI €ro nepepaboTKH U IMPAKTUYECKOe MPUMEHEHUe
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O E€CTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUS — HaONIOJIEHUH, W3MEPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTb YMEHUH: BBISBIATH B3aMMOCBS3b XUMUYECKUX 3HAHUN C MTOHATHIMHU U
IpPEJCTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYITHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO
OpraHUYECcKON XMMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJIEHUHN, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmyram u
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHUMEM (DU3MUECKHX BEIUWYHMH (Macca, 00bEM



ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEHIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl IO HAXOXKJICHUIO XMUMHUYECKOW (DOPMYIIBI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;
c(OpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH C MO3UIIHIA
9KOJIOTHYECKON 0e30MacHOCTH IOCJIEJACTBUS OBITOBOM U IMPOU3BOJICTBEHHOM AESITENHLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIE 3HAHUS s
NPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCH;
c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN
9KCIIEPUMEHT (ITOJIyYeHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUECTBEHHBIE PEaKIIuu
YIJIEBOAOPOAOB pAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellleHue HSKCIEPUMEHTAIbHBIX 33Jad [0 pPACIO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM TMpaBuwil  0E30MacHOro  OOpalleHuss C  BellecTBAaMU M JTaOOPaTOPHBIM
o0opyznoBanueM, (QOpMyIUPOBATh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
c(OpMHUPOBAHHOCTh YMEHUI:

coOroaaTh MpaBUiia AKOJOTUYECKU II€IeCOO00Pa3HOro MOBENEHUs B OBITY M TPYIAOBOMH
JEATEIbHOCTH B LEJSAX COXPaHEHUs CBOETO 30pPOBbs, OKPYKAKOIIEH MNPUPOIHON Cpelabpl U
JIOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAECWCTBUS HAa JKUBBIE OPraHU3Mbl ONpENEIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

AHAIM3UPOBATh  IEI€COO0Pa3HOCTh  NPUMEHEHHsS ~ OPraHMYeCKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBJIATH IEJICHANPABICHHBIM TMOUCK XUMHUYECKOMN
uH(pOpMallMM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmanuu, VHTEpHET W Jpyrue), KPUTHUECKH aHAIU3HPOBATH XUMHUYECKYIO
uH(popMalLnio, repepadaTbiBaTh €€ U UCIO0JIb30BAaTh B COOTBETCTBUU C IOCTABJIEHHON yueOHOU
3a/1a4uen.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEJICTABICHNUN: O MaTEPHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUM MPHUPOJBI, O MECTE€ W 3HAUEHUM XHMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojil B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJOTHYECKOMH,
HHEPreTUYeCKOM U TNHIIEBON O€30MacHOCTH, B pa3BUTHUM MEIUIMHBI, CO3JAaHUHU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrUM, B  OOECHEUEHHWU  PalMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOIHON CpPEIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJIATAOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIBI, AIEKTPOHHAS 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOWMTAIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHS aToMma, THOpHIH3anus
aTOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCTb, OJJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHB
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBAJECHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAA),
KpUCTAJIIMYECKasi pelETKa, XUMHUYECKas peakiusi, pacTBOp, IJIEKTPOJMTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKa3aTelb,
OKHUCJIUTEJh, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XMMHUECKON peakiuu, CKOPOCTh XUMHUECKOM
peakiuy, XUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBl (Teopus SIEKTPOIUTUUYECKOU



Iyccouuanuu, nepuoauyeckui 3akon .M. MeHneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHHUsI M NPEBPALICHUS SHEPTUU MPU XUMHUYECKHUX PEAKLMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH,
MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIME B OCHOBE MOHMMAHMUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMM BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJIEKYJSPHOM ypPOBHSIX; NPEACTABICHHS O MEXaHU3Max
XAMHYECKUX pEaKUuid, TEPMOJMHAMUYECKHMX M KHHETHYECKHMX 3aKOHOMEPHOCTSAX MX
NpPOTEKaHUsA, O XHUMHYECKOM pAaBHOBECHM, paCTBOpax MW  JUCIEPCHBIX CHUCTEMaXx;
(aKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHUHU U O€30IMacCHOM HMCIOJIb30BaHUHN
BOXHEHIINX HEOPTaHWYECKUX BEIISCTB B OBITY M MPAKTUYECKON MACSITEILHOCTH 4YEIIOBEKA,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbBIE MPU3HAKU IMOHATHHA, YCTAaHABINBATH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IMPHU ONMHCAHUU HEOPTaHUYECKHX
BEILECTB U UX IIPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHUCTEMATHUECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OTEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEEISATh BaJICHTHOCTh U CTETIEHb OKUCIICHHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOU CBS3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUIA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHE PEAKIMU IO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTAaBY PEarupyroIIux
BCIIECTB, TEIUIOBOMY J3(PQEKTy peaknuu, H3MEHEHHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHUIO KaTajau3aropa U JPYrHe);, CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS U
KpUTEpUU IJIs KIacCU(PUKALNN U3YU4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. U.
MenneneeBa ©  JEMOHCTPHPOBATH €r0  CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4eTséproro nepuonos Ilepuonnueckoir cucremsr JI.M.
MenpeneeBa, UCMOAb3Ysl MOHATHS «IHEPrETUUECKUE YPOBHUY», «IHEPrE€TUYECKUE MOLYPOBHUY,
«S-, p-, d-atomHbIe OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHUS
aToMa»; OOBICHITH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUN 110 niepuojaM U rpynmam Ilepuoguueckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS X JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepu30oBaTh (ONHUCHIBaTh) OOLIME XHUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE TN'CHETHYECKOW CBS3U
ME¥XK/]1y HEOPTAHUYECKUMU BELIECTBAMM C IIOMOIIBI0 YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKkImii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYNTHOCTH: OKHCIHUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPECTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca 3TUX PEaKIUi; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHWH; peakiuit



TUAPOJIN3A; Peakuil KOMIUIEKCOOOpa3oBaHMs (Ha MpUMEpE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMUPOBAHHOCTh yMEHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuMii ¢ y4€TOM HX DSHEPreTHYECKMX XApaKTePUCTUK, XapaKTep H3MEHEHHsS CKOPOCTHU
XUMHYECKON pEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMELIECHUs
XUMHUYECKOT'0 PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHUX Bo3jencTBul (mpunnun Jle larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUYECKUE PEAKIUH, JICKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€JIeCOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUSI PUCK-TIONH3a;

c(OpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJEHHE, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHbld U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS MPUMEHSTh 3TH 3HAHUA NpU
AKCIIEPUMEHTAIbHOM MCCJICIOBAHUU BEIIECTB W I OOBSACHEHHS XUMUYECKHUX SIBJICHUH,
MMEIOLIUX MECTO B MPHUPOJE, TPAKTUUECKON JEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TOHATUSAMU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOopMUPOBAHHOCTh YMEHHMSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM MOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIICHTpAI[Ms»; MacChl BeleCTBa Win 00bEMa raza
M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO 3(PpdeKTa peakinu; 3HAYCHUsT BOJOPOJHOTO MMOKA3aTelsi paCTBOPOB KHCIIOT
U IIeNoYeil C M3BECTHOM CTEMEHBI0 UCCOIMALMHU; Macchl (00BEMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B HM30BITKE (MMEET MHpPUMECH); TOIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENHLHO TJIAHUPOBATh U MPOBOJUTH XUMHUYECKHI
HKCIIEPUMEHT (MIPOBEIEHUE PEaKIuii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI UHAUKATOPOB,
W3y4YeHUE BIUSHHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, peIIeHue
AKCIEPUMEHTAIbHBIX 3a/1a4 1no TeMaMm «Mertamib» 1 «HemeTamisl») ¢ coOmoieHneM TpaBUil
Oe3omacHOro oOpalieHus C BelecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
1eNb HCCIENOBAaHUS, TMPEACTABIATh B pPa3NIUyHOW (opMe pe3ynbTaThl SKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMIA: COOMIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON TOCYI0N U
nabopaTtopHbIM 000pyaOBaHUEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMU
M0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, 9KOJOTHYECKH IIeIeCO00pa3HOro
MOBENEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0POBB,
OKpYKalollel TPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
ONACHOCTh TOKCHYECKOI'O JIEMCTBHS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEILECTB, TOHUMas cMbIca nokazarens [IK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, WHTEepHET U Jpyrue), KPUTHYECKH aHaJIU3UPOBATh XHUMHUYECKYIO
uH(popMaIrio, epepadbaTpiBaTh €€ U UCIMOIb30BaTh B COOTBETCTBUU C MOCTaBICHHON yueOHOMH
3aga4en.
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pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKHE PEeaKIuu 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramist 31 1 3
2.2 Meranbl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHKS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipenmer u 3HaYEHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUI

DNEKTPOHHOE CTPOCHHUE aToMa yriiepoa
(ocHOBHOE U BO30YXKIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

02.09.2023

06.09.2023

06.09.2023

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

09.09.2023

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAA. DIEKTPOHHbIE

3¢ (exTsl B MOJIEKYJIaX OPraHuYeCKUX
COEeTUHEHNN

13.09.2023

[IpencraBnenue o knaccudukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU

13.09.2023

16.09.2023




Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

20.09.2023

AJIKaHBI: TOMOJIOTUYECKHUIA PsiJl, 001as
dbopmyna, HOMEHKIATypa U U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

20.09.2023

10

11

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB
HaxoxxnaeHnue ankaHoB B npuponac.

CriocoOsbl MMOJIYy4YCHHA U IPUMCHCHUC
aJIKaHOB

23.09.2023

27.09.2023

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOWCTB,
CHOCOOBI IOJYYCHHUS U IPUMECHEHUE

27.09.2023

13

14

15

Pemenne pacu€THbIX 3a1a4 HA
orpeziesieHue MOJIEKYIIpHOU (HopMyIIbI
OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 06001eHIe
3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTHUECKHH psiJI, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKeHOB

duszndyeckre U XUMHUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

30.09.2023

04.10.2023

04.10.2023




CriocoObI mostyueHus 1 IPUMEHEHNE

16
AIIKEHOB 07.10.2023
[IpakTuueckas padora Ne 1 mo treme
17 "ITomyyeHue dTUIIEHA U U3YUEHUE €TI0
JyHe v 11.10.2023
CBOJICTB
Pemenue pacuéTHbBIX 337249 Ha
18 ompeeIeHue MOJIEKYJISIPHONU (hOPMYJIIBI
ped YIAPHOH (opwy 11.10.2023
OpPTaHMYECKOTO BEIIeCTBA
AJKaMeHbI: CONPSDKEHHBIC,
19 HM30JIMPOBAHHbBIE, KYMYIHPOBaHHBIE.
P yMyIHp 14.10.2023
OCc0oOCHHOCTH AJIEKTPOHHOTO CTPOCHUS
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JIUEHOB 18.10.2023
21 CrniocoObl 1osy4eHus U IpUMeHEeHue
AIKaINEHOB 18.10.2023
AJKUHBI: TOMOJIOTHYECKHA psifl, o01Ias
dbopMyIna, HOMEHKIATypa, SJEKTPOHHOE U
22
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, 21.10.2023
¢duznueckue cBoicTBa
23 XHUMHYECKHE CBOMCTBA AJIKUHOB
25.10.2023
24 KauecTBeHHLIE peaKIInK Ha TPOUHYIO CBS3b
PEAKIIHIH Ha TPOHHYIO 25.10.2023
o5 CriocoObI MoNTy4eHus U IpUMEHEHUe
AIKUHOB 28.10.2023
Pemenue 3amay: pacy€Tel MO ypaBHEHUIO
26 _
XUMHYECKON pPEaKINU 08.11.2023
27 CucreMmarusanys 1 0000IeHNE 3HAHUI 110




TEMC

08.11.2023

28

ApeHBbI: TOMOJIOTHYECKUH Psifl, 00IIast
dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a U TONIyou1a, NX (U3NYECKUe
CBOMCTBA

11.11.2023

29

30

XHUMHUYECKHE CBOMCTBA dAPCHOB: pCaKIIUH
3aMCIICHUA

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
HMPHUCOCAMHECHHUS, OKUCIICHHE TOMOJIOTOB
OeH3oJa

15.11.2023

15.11.2023

31

Oco0eHHOCTH XUMHUYECKUX CBOUCTB
CTHpOJIA

18.11.2023

32

33

34

Pemenne pacy€THbIX 3a/1a4 HA
OIIpeIEeIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOT0 BEIIECTBA

CriocoObI nostyueHus ¥ IpUMEHEHNE
apeHOB

I'eneTndeckas CBI3b MEKIY pa3INYHBIMU
KJIACCaMHU YIJIEBOJOPOIOB

22.11.2023

22.11.2023

25.11.2023

35

Pacu€tel o ypaBHEHUSAM XHMHUECKUAX
peakmuii. Cucremaruzaius u 0000IIeHNEe
3HAaHWUH 110 TEME

29.11.2023

36

37

[Tpupoanstii ra3. IlonytHsle HedTAHBIE
rasbl

KaMeHHBIl yroyib U POIyKTHI €T0
nepepaboTKu

29.11.2023

02.12.2023

38

Hedtp 1 criocoOs! e€ mepepaboTKHu.




[IpumeHnenue npoayKTOB IepepadoTKu
HeTH

06.12.2023

39

40

41

I'enernueckas cBI3b MCKAY pasiIMIHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B

FaJ’IOFeHOHpOI/ISBOI{HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUC, pCaAKIITUN
3aMCIICHUA raJIorcHa

JleWicTBue mIemoueh Ha
rajoreHnpou3BoAHbIe. B3auMmopeicTeue
IUTrajJoreHaJKaHOB C MATHUEM U [IMHKOM

06.12.2023

09.12.2023

13.12.2023

42

Cucremaruzanusa 1 00001eHrE 3HAHUH 110
pazneny "YrieBonopoasr"

13.12.2023

43

44

45

KonTponbHas padoTa 1o Teme
"VYrneBonopoasr"

[IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif1, oOrast popmya,
CTPOEHHE MOJIEKYJI, U30MEPHs,
HOMEHKJIaTypa, Kiaccudukaus,
¢du3nYecKue CBOICTBa

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

16.12.2023

20.12.2023

20.12.2023

46

CrniocoOblI MostydeHus U IpuMeHEeHue
OJIHOATOMHBIX CIIUPTOB

23.12.2023

47

48

[IpocTeie 3¢upsl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHoroaroMHbIe CIIUPTLL: 3TUJICHTJIMKOJIb U
TIIMLCPHUH, UX (1)H31/II-IGCKI/IQ U XUMHUYCCKUC

27.12.2023

27.12.2023




CBOMCTBA

CniocoOblI MosTy4eHus U IpUMEHEHUe

49 MHOI0OaTOMHBIX CIIMPTOB 30.12.2023
50 ®deHoII: CTpPOCHUE MOJICKYIIbI, (PU3NICCKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa 10.01.2024
51 XuMHYECKUe CBOMCTBA (heHOoIa 10.01.2024
59 CriocoOb!I MoTydeH s U IPUMEHEHUE
denomna 13.01.2024
[TpakTuueckast pabota Ne 2. Pemenue
53 IKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe
"CHI/I]C};)TBI u penosn" ’ 17.01.2024
54 Cucremaru3zaius 1 0000IIeHUE 3HAHUH 110
TeMe 17.01.2024
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE
55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMyia, 20.01.2024
MU30MEepHs 1 HOMEHKJIaTypa
56 AJ‘IBf[eFPI,I[H Y KETOHBI: (U3UYECKUE
CBOMCTBA; peaKINU MPUCOSTUHEHUS 24.01.2024
57 Peakmuu okuciaeHHs U Ka4eCTBEHHbBIE
peaKklK aJibJIETUA0B U KETOHOB 24.01.2024
58 CriocoObI TOTyYeHUS aTbACTUIOB U
KETOHOB 27.01.2024
OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
59 ilg(;::;:, 0COOEHHOCTH CTPOCHUS X 31.01.2024
60 N3omepus 1 HOMEHKIATypa KapOOHOBBIX




KHCJIOT, UX (PU3NYECKHE CBOWCTBA

31.01.2024

61

62

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB MypPaBbHHOM

KHUCI0Thl. MHOrOOOpa3ue kKapOOHOBBIX
KHUCIIOT

03.02.2024

07.02.2024

63

Oco0eHHOCTH CBOMCTB: HEMIPEAEIbHBIX U
apoOMaTH4YeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

07.02.2024

64

[TonaTne o MpOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

10.02.2024

65

66

67

CrniocoObl 1osy4eHus U IpUMeHEeHue
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
o0mas popmyna, U30MepHs U
HOMEHKJIaTypa

duznueckre 1 XUMUYECKHE CBOMCTBA
3pHpoB

14.02.2024

14.02.2024

17.02.2024

68

Pemenune pacu€THbIX 3a/1a4: 0 YPaBHEHUIO
XAMHYECKOW PEaKIU, Ha ONPEIECICHNE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUIECKOTO
BEIlleCTBa

21.02.2024

69

[TpakTuueckast padorta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/a4 IO TEME
"Kap6onoBsie kucinothl. CioxHbie d3Qups"

21.02.2024

70

XKupsr: crpoenue, pu3nvecKue u




XUMUYECKHE CBOUCTBA (TUAPOIU3)

24.02.2024

71

72

73

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpXKAIINX OCTATKHU HETIPEACIbHBIX
JKUPHBIX KUCIOT. JKUpbI B IpUpOIe

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moroliee AeicTaue. [lonsaTue o
CHHTETUYECKHX MOIOIIUX CPEICTBAX
(CMO)

['eHeTnyeckas CBSI3b YIrI€BOJOPOAOB U
KHCJIOPOJICOAEPKAIINX OPraHUYECKHUX
BEIIECTB

28.02.2024

28.02.2024

02.03.2024

74

Pacuérel no ypaBHEHUSIM XUMHUYECKUX
peakuii

06.03.2024

75

76

77

CucreMmarusanys 1 0000IeHNEe 3HAHUHN 110

TeMe
OO01mmas xapakTepucTHKa YTIeBOJI0B U
KJlacCcU(UKaIus yrieBogoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

Momnocaxapusl: GU3MUECKUE CBOMCTBA U
HaxXO0JIEHUE B MPUPOJIE

06.03.2024

09.03.2024

13.03.2024

78

79

80

[IpumeHeHue T0KO03bl, €€ 3HaUeHue B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma

I[I/IcaXapI/LZ[BIZ caxapo3a, MaJibT03a "
nakTo3a. Haxoxnenue B npupoac u
MMPUMCHCHHUEC AHUCaXaprua0oB

HOJII/IcaXapI/LZ[BIZ CTPOCHUC MAKPOMOIJICKYII,

¢u3nUeckre 1 XUMUYECKHE CBOMCTBA,
[IPUMEHEHHUE

13.03.2024

16.03.2024

20.03.2024




81

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

20.03.2024

82

83

84

Pewenne pacdyeTHbIX 3a1a4 Ha
onpeJieJIeHUE AOJIU BbIX0/a IPOIYKTa
pPEeaKIMu OT TEOPETUUECKH BO3MOKHOTO
Cucremarusanys U 0000IeHrE 3HAHUI 110
paszneny

KoHTposbHas pabora 1o Teme
"Kucnopoaconepxainiyue opraHui4ecKue
coenuueHus"

23.03.2024

27.03.2024

27.03.2024

85

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKyJI, o0miast hopmyia, u3omepus,
HOMEHKJIaTypa U (pU3NYECKUE CBOKWCTBA

30.03.2024

86

87

XYMHYECKHE CBOMCTBA aM(PaTHUECKUX
aMUHOB

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHWJIMHA

10.04.2024

10.04.2024

88

CrniocoOblI 1osty4eHus U NpUMeHEeHue
annpaTUYECKUX aMUHOB

13.04.2024

89

AMHWHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nueckrue CBOMCTBa.
OTtaenbHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

17.04.2024

90

91

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUEHHNE aMHHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 NENTUIOB

Benku xak npupoaHbIe TOTUMEpPHI;
CTPYKTYpBI O€JIKOB

17.04.2024

20.04.2024




92

XUMHUYECKHE CBOUCTBA OEIIKOB

24.04.2024

93

04

95

96

A3oTcoaepiKaline reTeponuKInIeCKIe
COCANHCHUA. HYKJIGI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECKasi POJIb

[TpakTuueckas padora Ne 4. Pemenne
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coeqrueHuin”

Konrponbnas pabora no reme
"A3oTcoaeprKalye OpraHn4ecKue
coeuHeHus"

24.04.2024

27.04.2024

04.05.2024

08.05.2024

97

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUN U
METObI UX CUHTC3a —IIOJIMMCPU3aAlUA U
MNOJIMKOHACHCAIIUA

08.05.2024

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

11.05.2024

99

100

DnacToMepsl: HaTypalbHbIH
CUHTETHUYECKHE KayuyKu. Pe3nHa

BomokHna: HaTypaJIbHbIC, HCKYCCTBCHHBLIC,

CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CII€IuaJIbHOI'O

Ha3Ha4YCHUA

15.05.2024

15.05.2024

101

[Tpaktuueckas padota Ne 6. Pemenne




HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacmo3HaBaHue miacTMacc U BOJIOKOH"

18.05.2024

O060011eHNEe U CUCTeMAaTU3aIH
102 W3Y4YEHHOT'0 MaTepuaia 1o TeMe

"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

22.05.2024




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
anemeHT. M30Tormbl
5 CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB, 1
KBAHTOBBIE YHCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-aemeHTHI)
4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1
opouTanIM
ONeKTPOHHbIE KOH(UTYpAIIN aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u Ilepuoanueckas
7 cucTeMa XMMu4ecKkux annemenTtoB /1. U. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIIOKHBIX BEUIECTB MO IPYIIAM U
nepuoaam
9 CucremaTtu3zaiys ¥ 0000IIeHHE 3HAHUN IO 1




TEMC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKyispHbie
B3aNMOICUCTBHS

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOMN CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BEIIECTB

14

15

16

[TonsATHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBnenne 0 KOJIOWAHBIX pacTBOPax
VcTuHHBIE PacTBOPHI: HACBHIILIEHHBIE U
HEHACBIILEHHbIE, PACTBOPUMOCTb.
Kpucramnorunaparst

Crioco0b! BbIpaXKeHUsI KOHIIEHTPALUT
pacTBOpOB

17

Pemenne 3ama4u ¢ HCoOab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

19

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPTaHWYECKUX BEIICCTB
CucremMaruzaius 1 0000IIeHNe 3HAHUH 110
TeMe




20

21

22

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYIECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OPraHuYeCKON XUMUU.
3aKOH COXpaHEHMs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3G (HEKTH XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX
peaKkui 1 TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOHN pEaKLuH, €€
3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xaTanns3atopbl

I'omoreHHsIe U FETCPOrcHHBIC pCAKIINN

26

27

28

[IpakTuueckas padora Ne 1 mo Teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakiuu"

OO6patumMble 1 HEOOpaTUMBbIE PEAKIINH.
XHUMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

DnekTponuTrudeckas aucconuanusi. CHIbHbIC
U cnabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBOpoB. Bomopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroiye B
pacTBOpax AJIEKTPOJIUTOB
[IpakTrueckas padora Ne 3 o Treme

32 "XuMu4ecKe peakluy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWmme OKUCIUTENN U
BOCCTAaHOBUTEIHN

34 MeTto[1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 Cucremarusanus 1 0000IeHNe 3HAHUHN 110
TeMe "XuMnueckue peakiuu'

39 KonTtponbHas pabota o Teme "Xumuueckue
peakun"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 cUCTEeMe XMMHUYeCKUX aieMeHnToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckre CBONCTBA HEMETAIIIOB

41 AnoTponusi HeMETaIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, (hocdopa u yriaepoaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
l"amorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA
I"anorenoBoiopoabl. Baxkneiue

44 KHUCIIOPOJICOIEPIKALINE COSAMHEHUS
raJIOTeHOB
JlabopaTopHble U MIPOMBIIIJICHHBIE CIIOCOOBI

45 nonyueHus ranoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuyeckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBbHBIX 3aa4 10 TeMe
"T"anorensr”
Kucnopon: naboparopusie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYICHHSI,
¢duznueckue U xumudeckue ceorcTra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemienue 3a1au pa3auyHbIX TUIOB
Cepa: HaXOXJICHHE B TIPUPOJIC, CTIOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE H XUMUICCKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [Tpaktuueckas padora Ne 5. Pemenne

AKCIEpUMEHTaNBHBIX 3a7a4 1o Teme "Cepa u




eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

o4 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [Ipumenenue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

o7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Ipumenenue docdopa u ero coeTMHEHUH.
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 aJIOTPOIHbIE MOAUUKALNHY; (U3HUECKHE U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcun yriepoaa(ll), oxkecua yrinepona(1V),
yroJjibHast KUCJIOTa U €€ coln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOIMCTBa

65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

06 CrekIio, ero moJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CucremaTtu3zaiys U 0000IICHHE 3HAHUN IO
teme "Hemeramibr"

69 KoHTtposbHas padora mo teme "HemeTaisr"

20 AHanm3 pe3yinbTaToB KOHTPOJILHOW Pa0bOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenue metamios B [leproanueckoit

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J10Y€K aTOMOB METAJIJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaiuioB. Kopposust MetannoB

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psijl HAMPsHKEHUN

75 MeTaisioB. O61mue crnocoObl MOTyYeHHs
METAJIJIOB
OO6mas xapaktepuctuka MetayioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHMYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 Oo6mas xapakrepuctuka metamioB |1A-

rpymmsl llepruoauyeckoi cucrteMsl




XUMHYECKHX DJIEMEHTOB. Maruuu u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUMN

78

79

80

JXKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHeHHUs

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast paborta Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuisl TIaBHBIX oArpymnn”

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHbIX noarpymi (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwuelimme coenMHEeHNsI MapraHia.
[TepmaHranaT Kajiusi, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

duznueckre 1 XUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB XKelle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MeIU U




€€ COCIMHEHMM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKHE CBOMCTBA OMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[Tpaktrueckas padora Ne 8. Pemenue

89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"MeTasisl HOOOYHBIX MOArpyMI"

90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

01 O06001IeHne U CUCTEeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Mertanibt"

92 KoHTposbHas pabora o teme "Mertamib"

93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI,
KOPPEKIHsI OMUO0K
Posib xuMuu B obecrieueHnH yCTOHYUBOTO

94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/IaX MCCIICIOBAHUS BEIIECTB
HayuHble npuHIUIIBI OpraHu3auu

95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpompblIIIeHHbIE CIOCOOBI MOTYYSHHS
BaKHEHIIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYXKaromei
CpeZbl M €ro MOCIEICTBUS

97 XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA

08 Xumus . Ponb xumun B o0ecrieueHIN
MUILEBOM 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeicTBa.

BriToBag xumus




XuMHs B CTPOUTENLCTBE. BaskHenmme

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
101 XuMus B CENBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 Cucremarusanys 1 0000IeHrE 3HAHUI 110 1
TemMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiectBo «M3aaTenbcTBO

«IIpocBenieHue»

Epemun B.B., Ky3semenko H.E., Tepenun B.1., [Ipo3nosa A.A., JIynun B.B.

Xumus, 10 knace, yriyoneHnHbiit yposenb. M.: JIpoda, 2022.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

ABtopckas nporpamma Epemun B.B., Jlpo3nos A.A., Epemuna 1.B., Kepumosn
2.10.: Xumus. Yraoyonenunsiit ypoBeHb. 10—11 kimaccsl : pabodast mporpamMmma
k muaun YMK B. B. Jlynuna : yue6H0-MeToqudeckoe nocooue / B. B.
Epemun, A. A. dpo3nos, 1. B. Epemuna,d. 0. Kepumo. — M. : JIpoda,

2017. — 324 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

olimpiada.ru
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