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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 Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHoro mnpeamera «Xumus» B 00pa3oBaTelbHBIX oOpraHu3auusx Poccuiickoit @enepanuu,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 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
o0ecnieunTh 0OIE00Pa30BATEIbHYIO U OOIIEKYJIbTYPHYIO IMOJATOTOBKY BBIYCKHUKOB ILKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

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. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAsl, pealu3alus KOTOpod oOecreynBaeT MOJydeHHE
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYaIOUIMXCA CPEACTBAMM IIPEIMETa, U3y4aeMOro B paMKax KOHKpPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B 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 yCTaHABJIMBAeT MHBApUAHTHOE MPEAMETHOE CO/Iep KaHue, 00s13aTeNbHOE [Tl U3yUeHUs
B paMKax OTAENbHBIX  Npoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJIEIbHBIX TEM;

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

e JaéT METOAMYECKYI0 HHTEpIpeTalMio Leleil M 3ajad M3ydyeHus IMpeaMeTra Ha
yrIIyONEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETrO
oOuiero oOpa3oBaHMs, COAEPKATENILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAKXK€ C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TPOrpaMMe IO XHMHU TPEAyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJICHHOM MPOrpaMMOM 1O XUMHUHU  00s3aTeNbHON  (MHBapHAHTHON)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBunM ¢ kKoHuentyaiabHbIMH ToJoXeHUsIMH 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 pealu3alHio IMPEEMCTBEHHOCTH C MOCIHEAYIOIUM 3TaloM IOJIY4YeHHUS XUMHYECKOIro
o0pa3oBaHMsl B paMKaX M3y4YeHHUS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
u3ydeHne rmnpenMera «XHWMHS» OPHEHTHPOBAHO NPEUMYIIECTBEHHO Ha paclIdpeHue |
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K TUTaHUPYEeMBIM pe3ylibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OPMUPOBAHUE Y HUX OOIIEUHTEIEKTYAIbHBIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HWMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsiomuMu  peaMera «XUMUs» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumusi» u «OOmas u Heopranuyeckas xumusi». llpu
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
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas Xumus» u «OOmas v HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN M YMEHHIA, OTHOCAIINXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMii  00BEM
(dakTomoruueckoro Marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOWCTBaX MX COECJUHEHUH HA OCHOBE PACIIMPEHUs U yrIIyOJeHUs MPEICTaBIEHUH O CTPOSHHH
BEIIIECTBA, XUMHUECKOH CBSA3M M 3aKOHOMEPHOCTSIX MPOTEKaHMs PeaKIHid, pacCMaTpUBaeMbIX C
TOYKH 3pEHUS] XHMUYIECKON KMHETHUKU U TEPMOJMHAMHKH. V3ydeHne meproandeckoro 3aKoHa 1
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUN aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mnpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TaKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTABICHUHN 00 AMEKTPOXUMUYECKUX MPOIECCAX U NEKTPOJIU3E PACIIaBOB
U pPacTBOPOB BelIeCTB. B Kypce opraHmdeckoil XMMHUHM TNPH PACCMOTPEHHM PEaKIMOHHON
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpodums (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JOMOJHEHHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSIHUE CMEKHBIE
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XUMHKO-OHOIOTUYECKOTO IPOHIIs
OoMbIIMI yACTBHBIA Bec OyIeT UMETh OPraHUYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUYECKONH OpraHu3aluu KJIETKU KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOISAT, K HpPUMEPY, TaKH€ CTPYKTYpHbIE
KOMITOHEHTHI, KaK JIMIHbI, O€JKH, YIJIEBOJIbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3y4€HUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHUSI, TUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOTO0 MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIPEIMETHBIX CBS3SIX C Y4YEOHBIMU
npeaIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacteill «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 oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3agadeid
MEPBOCTENEHHONW 3HAYMMOCTH sIBIsieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYyJbTYyphl. PemieHue 3Toil 3ajaun Ha yriyOJIE€HHOM YpOBHE H3Yy4YEeHUS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

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

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benymeil posin B 00ecreYeHUN YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA: B PELICHUU
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 YEJIOBEKA, a TAKXKe SKOJIOTHYECKH 0O0OCHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUM, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBJIAIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEACTAaBIEHUI O CTPOCHHUU BEIIECTBA HAa Pa3HbBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMAaX, 00 OOIIHX
HAyYHBIX TPUHIMUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

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 MPUPOAY; TPAMOTHOTO peIIeHHs] MpoOieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON NIEATEILHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepabOTKOi
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 nnane pcairsanyn MIECPBOOYCPECAHBIX BOCIHUTATCIIBHBIX W pPa3BHUBAIOIINUX (bYHKHI/Iﬁ
HCJ’IOCTHOI71 CUCTEMBI CPECAHETO O6H.I€1"O O6pa3OBaHI/I$I IIpyu U3Yy4YCHHU IPpCIMETa «XHUMHA» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEKIEHHOCTH B TII03HABACMOCTH SIBJICHUH MPHUPOJBI, YBAKCHHS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHUKIATHBIX MCCIEOBAaHUIN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

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

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICITHOW
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKOH  KYJIbTYyphl, = NpUOOpPETEHHE  OMbITa  OOLICCTBEHHO-IIOJIE3HOU
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSIHHMSL.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). TUIbl mepeKkpbIBaHMs aTOMHBIX OpOUTaleil, - u
n-cBsi3u. OnuHapHas, NBOWHAas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykiaeo(puie U dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOCHUSI OPraHUYECKUX COECTUHEHUM.
Monekynspusie U cTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepusa. Buuabl wu3omepuu: CTpyKTypHas,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKyNax OpPraHMYECKUX COEIWHEHHN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe o GyHKIIMOHATHHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX MPEACTABUTEIICH.

OcobOennoct W KilaccuduKauus  opraHmdyeckux  peakiuil.  OKuCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XHUMUHU.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKMX BELIECTB W MaTepualaMHM Ha MX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, sp3-r1/16p1/1z[1/13au1/151 aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: pEaKLUU 3aMEIIeHMs], N30MEepHU3aLIH, JErUIpUpPOBaHMUS,
HUKIU3alluy, [HPOJIM3a, KpeKuHra, ropeHus. IlpeacraBieHue o MexaHM3ME peaklui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. O0mast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOINAH, IUKIOOyTaH) U OOBIYHBIX (I[MKJIONEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psit aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOICTBa QJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOEAVHEHMS, 3aMEIICHUA B 0O-
IIOJIO)KEHUE TIpU JBOMHOM CBA3M, NOJUMEpHU3alMM M oOkucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPsDKEHHBIX JHeHOB, 1,2- u 1,4-npucoenunenue. [lonmmmepusanus CONpsHKEHHBIX JIUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE AJIKMHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa ¥ U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHYECKHE CBOMCTBA OEH30J1a M €ro IOMOJIOTOB: PEAKIUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHMHO- M HUTPOIPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO  pacTtBopa mEnodyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YeHHUs BEIIECTB M MX IMpEBpallleHu: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTH/IeHa ¢ aMMHAayHbIM pPacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OpPTraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBA NPEENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie CBSI3UM MeEXay
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHONA M METaHOJAa Ha OpraHU3M YEJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



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

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKLIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®denonpopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKuEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIernJioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHKiarypa. (DHU3MYECKHe CBOMCTBa OJIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHL. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraButenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCJIOW U IIEIIOYHOU cpee.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIMU C Y4YaCTUEM CIHUPTOBBIX M  aJbJAETMJHOM TpYII, CIOHPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAaHABIIMBAIONINE aucaxapunbl. ['miaponus aucaxapunoB. Haxoxnenue B mpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJW3, Ka4eCTBEHHAas PEakius C HOJIOM. XHUMHUYECKHUE
CBOICTBA IEJITIOI03bI: THAPOIIN3, TOTydeHHe d(PUPOoB 1eTt0N03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aUMOJEHCTBHE 3TAaHOJIA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpaeruapl (¢ ruapokcuaom quammutcepedpa(l) u ruapoxkcuaom meau(ll)), peakius raumneprna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 33/a4 10 TeMaM «Crupthl U deHoinbly, «KapOoHoBbie KUCTOTHL. ClOXKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmias ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pu3mdeckue cBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatrudeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyjie aHwinHa. OCOOEHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnotel. Homenknarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCJIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak npupomHsie nonumepbl. [lepBuuHasi, BTOpUYHAs M TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OeNKOB MPU HAarpeBaHWUM, [[BETHBIC pEaKIUM Ha OCNIKH, pelIeHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

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

[TomumepHbIe MaTepHalbl. IInactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUIaT, MOJMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJIMMEpHI, Onopa3ziaraeMble MOJTUMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3liaMyd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOi popMysibl OPraHu4ecKoro COeIUHEHHS [0 MacCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MIPOIYKTOB pEaKlUU U/UITH UCXOAHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOH (hOpMYIIbI
OpPraHMYECKOIr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanmzanust MexnpeaMeTHbIX CBA3CH MPU M3YYEHUHU OopraHudeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0muye ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SBJICHHWE, HAyYHBIA (aKT, TUMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanusi, HaOJIIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3MUYECKUE BEIMUUHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

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

11 KJIIACC

OBILIASI U HEOPTAHUYECKASI XUMUS

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JI04Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOJYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenernenue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTAIsIM. ODIEKTPOHHBIE KOH(QUTYpAallUd aTOMOB JIIEMEHTOB
MEepPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJIEKTPOHHBIC
KOH(HUTyparyy HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MenneneeBa. CBs3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

Xumu4deckas CBsI3b. BHUABI XHMHUYECKOM CBS3U: KOBaJICHTHAs, MOHHAs, MeTa/IddecKas.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
U JUIMHA CBA3U. [10AspHOCTh, HANTPABICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsi3u. KpaTHbie
cBs3u. BogoponHas cBsi3b. MeXMOIEKyIIIpHbIE B3aUMOICCTBHSL.



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

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

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

IlonsiTue o nucnepcHbIx cuctemax. Mcruanble pacTtBopsl. [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
OTJIENBbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIICCTB.

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

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

OOpatumble u  HeoOpaTuMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTtnueckas guccouuanus. CunbHble W crnabble  3neKTpoautThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHslit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIpolecchl OKHCIEHHMST M BOCCTAHOBJEHUs. BakHelllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B NPHUCYTCTBUM KaTaIU3aTOpa, MOJEIH KPUCTAUIMUECKUX PEMIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepumommueckoir cucreMe XuUMHYECKHX dieMeHTOB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

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

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeHMe KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJOTreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o030Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojne, crocoObl MOMydeHHs, (PU3MUYEeCKHe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenne B mpupone, crnocoObl MoiyuyeHus, GU3NYECKue U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, 0OpasoBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSTMHEHHIA.

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 metaios B [lepuonnyeckoil cucremMe XMMHUECKUX 3J1€MEHTOB. Oco0eHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue ¢pu3ndeckue cBOMCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJUIOB: THAPOMETAIUTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTaiuTyprusi. [loHsTHe 0 KOoppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nmonydenue, Gpu3Mueckue U XMMUYECKUE CBOICTBa, MPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetannoB |IA-rpymnmer [leprogndeckoit cUCTEMBI XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: mojydyeHHe, (U3NYeCKMe W XHMMHUYECKHE CBOMCTBa,
IPUMEHEHHE IPOCTHIX BEIIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(oTepHble CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHMSA,
THJIPOKCOKOMITIIEKCHI aTFOMUHHUSL.

OO6miass xapakTepucTuka MeTauioB NoOouHblx mnoarpynn (b-rpynm) Ilepuomuueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

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

®u3nueckue MW XHWMHMYECKHE CBOWCTBA MapraHiia M €ro COeIMHEHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENbHBIE 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.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

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

OKCIEpUMEHTAIbHbIE METOJbl H3y4Y€HHUs BEHIECTB U HMX MPEBPALICHUM: H3yUYEHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIJIOT U IIeNIouel, KaYeCTBEHHbIE PEaKI[MU 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€ coeTMHCHHS», «A30T U Pochop 1 UX COSTUHECHUS», «MeTauTbl TJIaBHBIX TIOTPYIII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAaHMSI ¥ METOJOJIOTMM HAy4yHOTO UccienoBaHus. HayuyHble NPUHITUIIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacCHOCTH.

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

XYMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponb XxuMuu B obecrieueHun
MIUIIEBON 0€30MacHOCTH.

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

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

XumHus B CEIBCKOM X03siicTBe. OpraHnuecKue 1 MUHEPAIbHBIC YI00pEeHHUS.

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

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAaCcChl (00bEMa, KOJTUYECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHOM MacCOBOW JOJEd PAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK Y MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, Kilaccuukamnus, TMEepUOAUYHOCTh, HAONIOCHNE, HW3MEpEHHeE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IPOM3BOJCTBO, IMHINEBAasl TMPOMBIILICHHOCTh, (hapMaleBTHYECKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, FJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CJIEAYIOLIME COCTaBIIAIONINE: OCO3HAHUE 00YYAIOIIMMHUCA POCCUHCKOM Ipa)1aHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH M CAaMOOIIPEIEIICHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIBTYphl; CIOCOOHOCTh CTaBUTh LIEIU M CTPOUThH KU3HEHHBIE
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON IEATEILHOCTH 00YUJaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpeaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIECHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JI€ATEILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX 1 TO3HABATECJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOLICHHUA K HCTOPUYCCKOMY W HAY4YHOMY HAaACJICIAUIO OTE€YECTBEHHOM
XHAMUH,

yBa)KE€HHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM U TMPAKTHUYECKOI'O MPUIIOKEHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HAOMIOJICHHH,
KPOMOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘IéHBIX H IMTPAKTUKOB;

MHTEpeca M TI03HABaTEbHBIX MOTHMBOB B IIOJIYyYEHUH M MOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OICHUBATb CHUTyallud, CBA3aHHBIC C XHMHUUYCCKHMU ABJIICHHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC W IIOCTYIIKH CBOUX TOBapHHIeﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHBIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUusA HOCHG}ICTBI/Iﬁ IMOCTYIIKOB;,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy (bHSH‘IeCKOMy H IICUXUYCCKOMY 310POBBIO;



coOIOIeHNsT TpaBWJI O€30MaCHOTO OOpaIleHHs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

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

OCO3HAHUS TOCJCACTBUI W HEMPHUATHUS BPEIHBIX IMPUBBIYEK (YIOTPEOJICHHS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

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, IIKOJbI);

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

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TTOTPEOHOCTEH O0IIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATILHOM CPEbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYKaIled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, 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 VYPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
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 PEIICHHH IT00ATBHBIX MTPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — 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: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHUsI 1e71aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs IHPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
nu CHGHI/I(i)I/IKy METOA0B IIO3HAHUA, I/ICHOJH)?;YCMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHUBEPCAJIbHbBIE yucOHbIC JIEHCTBUS (o3HaBaTeIbHbBIC, KOMMYHHKATHBHBIE,
perynsTHBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJlbHbIE Y4eOHBIC ICHCTBUS B IO3HABATEIBHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble pe3ysibTaThl OTPAXXKalOT OBJIAZEHHE YHUBEPCAIBHBIMU y4E€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'ISITI/IBHBIMI/I I[el\/JICTBI/IﬂMI/I.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE TeiCTBUS:

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

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHUU 3HAHUI HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIICCTB U XUMHUYCCKUX peaxum‘fl;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIOYCHU A,

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



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
MIO3HABATEJIbHBIX M MPAKTUYECKUX 3a7ay, IPUMEHATh Ha3BaHHBIC MOJEJIbHBIE NPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHHUA M IPOBEICHMS YYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

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 HEIPOTUBOPEYUBOCTE;

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

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3MYeckue M MaTeMaTHYeCKUe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KoMMyHUKaTHBHBIe yHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX)AaeMOM TeMBbI B X0JI€ TUAJIOTa U/UiN JUCKYCCHH,
BBICKA3bIBATh UJIEHU, (l)OpMy.]'II/IPOBaTB CBOHU npennonceHI/m OTHOCHUTCJIBbHO BBIIIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3EHTALMEW PEe3yJbTAaTOB IMO3HABATEIILHON JESITENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJIHEHUH XUMHYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWCTB HW3YYaeMBIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
MCCJICIOBAHHM MyTEM COTIIACOBAHUS MO3UIIUI B X0O€ 00CYkKIeHUS U OOMEHAa MHCHHUSIMH.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJiaraéMblii alrOPUTM JICHCTBUI TPU BBIIOJHEHUM YYE€OHBIX M MCCIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYLIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha YriayOJI€HHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT creluduueckue JUisi y4eOHOro mpeamMera
«XUMHS» HaydHblE 3HAHUS, YMEHHS U CIHOCOOBI JIEHCTBUIM IO OCBOEHUIO, WUHTEPIPETAINH U
IpeoOpa30BaHNI0 3HAHUM, BUJIbI EATEIBHOCTH 110 MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XuUMuUEH. B mporpamme mno XuMuM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPaKatoT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUU OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ pOoJIM B 00€CIIeUYeHNN YCTOMYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
peuieHur MmpooJIeM 3KOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIMIIMHBI, CO3JaHHUM HOBBIX MaTEpPHAaliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeueHUU
paIoHaIBHOTO TPUPOIONIONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YyeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M JJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YKIAEHHOE COCTOSHMS aTOMa, T'MOpUIM3alusi aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJ€HTHOCTb, 3JIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEIeT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M HPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenpneneeBa, Teopusi CTpoeHuUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHUsS] W TPEBpAIEHUS DSHEPTUH TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUSA, JIEXKAlllMe B OCHOBE MOHMMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIIGHUW; TMPEJACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEaKIUH, TEPMOJUHAMUYECKMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUs, O B3aMMHOM BIIMSHHHM aTOMOB W TPYIIl aTOMOB B MOJIeKyJaX (MHIAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronorunueckue cBeqeHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU 1 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTHM YEJIOBEeKa, OOIIMX HAay4YHbIX MPUHIHUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJIA, EPEPAOOTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTEpHbIC MPU3HAKH MMOHITHH, yCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COECIMHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISl COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YEeCKHX BEIIECTB;

COCTaBIISITh ypaBHEHUS XHMMHUYECKUX pEaKkUMid UM  pacKpbplBaTb HUX  CYIIHOCTb:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IMOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJEIM MOJEKYJl OpPraHMYeCKUX BEIIECTB JUIsl WIUTIOCTPAllUU  HMX
XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAIICKHOCTh U3YUYCHHBIX OPraHUYECKUX
BEIIECTB 0 X COCTaBY M CTPOCHHIO K ONpPeAeIEHHOMY KIacCy/Tpylie COeIUHEHU, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUI  OTACTBHBIX MPEJICTaBUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWJICH, TOJYOJI,
TJIMIEPUH, OSTWICHTIUKOIb, (EeHoN, (OpMaIbICTHA, aleTaldbJerull, aleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJbT03a, GPYKTO3a, AHUIIUH, TUBUHUI, U30IMIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUJ XUMHUYECKOW CBSI3M B OPTaHUYECKHX
COeMHEHUSX (KOBAJICHTHAS! M HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHSI NMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OPraHUYEeCKUX
BemecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOEHHE, (HU3NUECKUE U
XUMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTAHUYECKUX BEIECTB:
QIKaHOB, IHWKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHUPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH | aMUHOB, aMHHOKHCIIOT, OEJTIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHPOBAHHOCTh yYMEHHUS TOATBEPXKIATh Ha KOHKPETHBIX MPHMEPAaX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COSAMHEHHH OT KPAaTHOCTH W THUIA
KOBaJICHTHOM CBSI3U (O- U T-CBSA3M), B3AMMHOTO BIMSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HCTOUYHUKH YTIEBOJOPOIAHOTO CHIPBS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHHUH, MOJICIMPOBAHUH, SKCIIEpUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS TIPUMEHSTH YTH 3HAHHSI,

c(OPMHPOBAHHOCTh ~ YMEHHSI MPHUMEHSATh OCHOBHBIE  OMNEpPAllMM  MBICIUTEILHON
NeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /ISl M3YUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBA3b XMMUYECKUX 3HAHUN C MOHATHIMU U
NpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHS U IPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
YeJI0BEeKa, CBS3aHHOM ¢ IepepalOTKOM BEUIECTB, HCIOJIb30BAaTh IIOJIYYEHHBbIE 3HAHUSA UL
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMMHUYECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelIeHHe OHKCIEPUMEHTAJIbHBIX 33Jad II0 pPAclO3HABAHUIO OPraHUYECKUX BEILIECTB) C
coOnrofeHreM IMpaBwil  0e30macHOro oOpalieHusi C  BEleCTBAMU M J1JaOOpPaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHUI:

cOONIIO/IaTh TIPaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBENEHHSI B OBITY W TPYIOBOM
JEeSITEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JAEWCTBUS Ha JKUBBIE OpraHU3Mbl OINpeNeIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHAMPABICHHBIA TOUCK XUMHUYECKON
uH(pOpMallMK B pa3lIMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHopMalnio, nepepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C MOCTABICHHOM yueOHOM
3aa4eil.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas M HeOpraHudecKas XUMH»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUHU MPOOJIEM IKOJOTHUECKOM,
HHEPreTUYECKOM M NHIIEBOW OE30MacCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PAlMOHAIBHOTO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIECH KyIbTYphl YEJIOBEKA, a TAKXKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIBI, AJIEKTPOHHAs! 000JI0YKa aToMa, S-



, Pp-, d-atoMHble OpOWTaANH, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEIEHB
OKUCJICHUsI, XUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAJUIMYECKas pEelIETKa, XUMHUYECKas PEaKlHs, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOI[MAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsSl BIEKTPOJUTUYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMM BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W  HAJAMOJIEKYJSPHOM YpPOBHSX; IPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSX HX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornyeckue CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEeHUH M OE30MacHOM HCMOJIb30BaAHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIhbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATh
UX B3aMMOCBA3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATUS MPU OMMCAHMM HEOPTraHUYECKHUX
BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMys BEHIECTB W ypaBHEHUH XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHble Ha3BaHMsI OT/ICIBHBIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHITH 3aBHUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO HUX
COCTaBY, XMMHUYECKHE PEaKIMU MO PAa3IUYHBIM MPU3HAKAM (YUCIY U COCTaBy pEarupyroliux
BEIIECTB, TEIJIOBOMY dS(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEel OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHUIO KaTajau3aropa U JPYTrHe); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS U
KPUTEPUU JJI KITaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaAKITHi;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEPU30BaTh IEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKHE YPOBHHY, «IHEPre€THUYECKUE TOJTYPOBHH,
«S-, p-, d-atomHble OpOWTATN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMMHYECKHX DJJIEMEHTOB W HX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. . Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATh) OOIIHE XUMHYECKHE
CBOMCTBA BEHIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHHUE T'€HETHUYECKON CBS3U
MEXy HEOPTraHUUECKUMU BEIIECTBAMHU C MIOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; Peakuil KOMILIEKCooOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHUYEeCKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTU
XUMHUYECKON pEaKkMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (DAKTOPOB, a TAK)Ke XapaKTep CMEIEHUS
XUMHUYECKOT'0 PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TOJYyYEHUs CEepPHOM KHUCIOThI, aMMHaKa, OOIIMEe Hay4YHbIC MPUHIIUIIBI
XUMHUYECKHX MPOU3BOJCTB; I1€JIeCO00Pa3HOCTh MPUMEHEHUS HEOPraHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONb3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoabsl — HAONIOJCHWE, W3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (pealbHBId H
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH 1E€ATEIbHOCTH Y€JIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSIMU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATIHLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUH «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakinu; 3HaUeHUs BOJOPOAHOTO MOKa3aTelsl paCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccOBOM JI0Jied pacTBOPEHHOTO BEUIECTBA WM JaHO B HW30BITKE (MMEET MpPUMECH); TOIU
BBIXO/Ia MPOJYKTa peaKkiuu; 00bEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO TJIAHUPOBATh W MPOBOJUTH XUMHUYECKHUI
AKCIIEPUMEHT (IIPOBEJIEHUE peaKuii HOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIEHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIbIO UHANKATOPOB,
W3YYCHHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklnu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro odOparieHus C BellecTBaMH U JabopaTOpHBIM 000pyAOBaHHEM, (POPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHIA: COOJIOIATh MPaBUiia MOJIb30BAHUS XUMUYECKON MOCYI0N U
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEHIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKH IeTIeCO00pa3HOTo
MOBECHUS B OBITY W TPYIOBOM JEATENIHHOCTH B IIENAX COXPAHEHHSI CBOETO 3JI0POBBS,
OKpYKarollel NPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKUMas cMbIc nokazarens [1JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIJIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.
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4.1 A A .b 12
MIHEL AMIHORHCIOTRL. HEIH https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHUS
5.1 Bricokomoure € coenuHe 6 Bubmiorexa LIOK
: BICOKOMOJICKYJISIPHBI WHCHUS
ACKYIAP A https://m.eds00.ru/d69df650
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB M TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
) CTr}I):eHZIe aT;)CMe; r([:eI::H;)HI;IHeCKHﬁeS(:aKOH . Butmorexa LOK
: u HOJAUYECKas CHCTEMa XUMUYCCKHUX
pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Ctpoenue BemiectBa. MHorooopasue 11 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakii https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmoreka [JOK
2.1 H 31 1 3
EMETALIL https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 23 1 2
CraH https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3nen 3. Xumus u ;Ku3Hb
31 Metoapl T03HaHUS B XUMUU. XUMHSI U 9 bubmuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero H3ydYeHUusi oOpa3oBaTe/IbHBbIE pecypchl
padoThI padoThI
[IpenmMer u 3HaueHNE
OPraHU4eCKON XUMHH,
MIPEJCTABICHUE O 1 bubnuoreia LIOK
https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI
DJIEKTPOHHOE CTPOEHUE
aToMma yriepoja (OCHOBHOE U
Bos6yvz;éHfloe Cf)CTOSIHI/DI) 1 bubnuoreia LOK
’ https://m.edsoo0.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriepoza
XuMHuueckas CBA3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs 1 bubmmorexa LIOK
. https://m.edso00.ru/8d39f5c8
KOBAQJIGHTHOM CBSI3H,
CIocoObl pa3pbiBa CBsI3EH
Teopus crpoeHus
OpPraHUYECKHUX COECITMHEHHUN 1 bubmmorexa LIOK
https://m.eds00.ru/9e595ch8
A. M. bytneposa
Buaer uzomepun:
CTPYKTYpHas,
PYKTYP bubmmorexa [JOK
IIPOCTPAHCTBEHHAS. 1

OnekTpoHHbIe 3 ()EKTH B
MOJIEKYJIaX OPTaHUIECKUX

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

Bbu6nuoreka [IOK

0 ;i‘;:if::;;c;?fu PAC) https://m.edsoo.ru/c212dd21
OpPTaHMYECKUX BEIICCTB
Knaccudukanus peakiuii B bubmuorexa [JOK

7 )

OpPraHUYeCKON XHUMUU https://m.edsoo.ru/ba5706aa

8 CucreMmaruzanus u bu6nunoreka [IOK
00001IEHNE 3HAHUM T10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHHA
psn, odmas opmya,

9 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
9JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DU3NYECKUEe U XUMUYECKHUE bu6mmoteka [IOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOsl bubnmnorexka HOK
NOJTYYCHHS U IPUMEHECHHUE https://m.edso0.ru/259b0a5b
AIKaHOB
[{uknoankaHbl: 00IIast
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUsl, 0COOEHHOCTH bubnmnorexka HOK

CTpOCHI/ISI U XUMHUYCCKHUX
CBOIICTB, CITOCOOBI
MOJTyYeHUS U IPUMEHEHHE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pewenne pac4€THbIX 3a1a4
Ha OIIpENIECIICHUE
MOJIEKYJISIPHON (hOpMYJIbI
OpPraHMYECKOT 0 BEIIECTBA 110

bu6nmoreka [IOK

13 MACCOBBIM JOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJISIINX B €r0
cocraB. CucremaTuzanus u
00o01IeHne 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHUECKUI
psa, obmas popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE

14 51 HpOCTpaH}(’:I;BeHHoe ’ bubmmorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOEHHUE MOJIEKYJI.
CrtpyKTypHas U LuC-TpaHC-
U30MEpPHUs aJIKEHOB
DuU3NYECKUE U XUMUICCKHEC

15 CBOMCTBa ankeHoB. [IpaBuiio bubmmorexa LIOK

https://m.edso0.ru/21069ccd

MapkoBHHKOBA

16 CniocoOsblI ony4eHus u bubnmnoreka [JOK
NpUMEHEHHE aJIKeHOB https://m.eds00.ru/665dc058
[Tpaktrueckas padota Ne 1

17 no teme "[lonydenne bubmuoreka [JOK
STHJICHA U U3y4YEHUE €T https://m.edso00.ru/0941eed8
CBOMCTB"
Pemenue pacuéTHbix 3ama4

18 Ha OIpe/ieJIeHHe bu6muoreka [JOK
MOJIEKYJISIPHON (HOpMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHUYecKOro BElIecTBa

19 AJKagueHbl: CONpsKEHHBIE, bu6muoreka [JOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

W30JIMPOBaHHBbIE,
KyMYyJIUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO

https://m.edso0.ru/04298c0a

CTpOCHUS
20 XuUMHUYECKHE CBOMCTBA bu6nuoreka [IOK
CONPSKEHHBIX JAUCHOB https://m.edso0.ru/e561253d
21 CniocoObI 1oydeHus 1 bubmuorexa [JOK
NPUMCHEHHE aJTKaIMCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
psa, obmas popmyina,
99 HOMEHKJIaTypa, 3JIEKTPOHHOE bubnmnoreka HOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJICKYI,
¢du3nveckre CBOMCTBa
93 XuUMHYECKHE CBOHCTBA bubmuorexa [JOK
AIIKWHOB https://m.eds00.ru/23493a93
KauecTBeHHBIE peaknyu Ha bubnmnorexka [HOK
24 .
TPOHMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CnocoObI noy4YeHus u bubmuotexa [JOK
25
NPUMCHEHHE ATKHHOB https://m.edsoo.ru/a6f9alea
P : N
26 ypamsenmo xmaricciolt bmorera LIOK
P https://m.edso0.ru/5db8e526
peaxiuu
CucremaTtuszanus u
27 .
0000111eHIE 3HAHMI 110 TeMe
A : 7
PCHBI: TOMOJIOTHYECKUN BuGmiorexa [IOK
28 pan, obmas hopmyna,

HOMEHKJIaTypa. DJIEeKTPOHHOE

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OE€H30J1a U
TOJTyOJI1a, X (PU3HIECKUE
CBOMCTBaA

29

XUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUU 3aMEIICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

30

31

32

XHUMHUYeCKre CBOMCTBA
apEeHOB: pPeaKIuu
MPUCOCANHCHUS, OKUCIICHUE
rOMOJIOrOB OeH30J1a

OCo00EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

Pemenune pacu€tHbIxX 3a1a4
Ha OIpeJIeIICHUE
MOJIEKYJISIPHOM (OPMYIIBI
OPraHU4eCcKOro BelecTBa

bu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

33

CnocoOsl nonydeHus u
IpUMEHEHHE apeHOB

bu6mmoteka [IOK
https://m.edso0.ru/6f717d09

34

35

36

I'enetnueckas cBSA3b MEXKIY
pa3IUYHBIMU KJIaccaMu
YTJIEBOJOPOOB

Pacuérsl o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUH.
CucreMaTuzanus u
000011IeHrEe 3HAHU I10 TEME

IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

37

Kamennslii yroas u

bu6mmoteka [IOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

IPOAYKTHI €To epepadoTKu

https://m.edso0.ru/69b3398b

38

39

40

41

42

43

Hedtb 1 criocobs! e€
nepepadoTku. [Ipumenenue
IPOJYKTOB NepepadoTKU
HeTH

['eHeTHueCKast CBS3b MEXKITY
Pa3INYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB
["ajoreHonpoun3BOIHbIE
YIJIEBOAOPOJIOB:
9JIEKTPOHHOE CTPOCHHUE;
pEaKIMK 3aMEIeHUS
rajoreHa

JleiicTBue 1IeIouYeh Ha
raJOreHIPOU3BOIHBIC.
BzaumopeticTeue
JIATAJIOT€HAIKAHOB C
MarHueM U IIHHKOM
CucreMaru3anus u
000011IeHNE 3HAHUT 10
pazneny "Yriaesogopoas”
KonTponbHas pabora no
teme "Yrinesogopoast"”

bu6nuoreka [JOK
https://m.edsoo.ru/21f9de78

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6nuoreka [IOK
https://m.edsoo.ru/20e89f22

bu6mmoreka [IOK
https://m.edso0.ru/95c9e298

44

[IpenenvHbIE OAHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKHHA
pan, obmas popmyna,
CTPOCHHE MOJIEKYII,
U30MepHsi, HOMEHKJIATypa,
Kjaccupukanus, pusnueckue

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

CBOMCTBA

XUMHYECKHE CBOUCTBA

45 MpeAeNIbHBIX OJJHOATOMHBIX bubmmorexa LOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoOsI 1oTydeHus u
46 MIPUMEHEHUE g;HoaTOMHLIX bubmorexa [IOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocteie 2pupsi:

47 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
0CO0EHHOCTH (PU3MUCCKUX U https://m.edsoo.ru/c2¢c788b2
XUMHUYECKHX CBOWCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLECPHH, bubmuorexa [JOK
uX (pU3HYECKHE U https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOKCTBA
CniocoObl TTOTydeHHS U

49 MIPUMCHCHUE I\?II:OFOElTOMHI)IX bubmmorexa LOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHO: CTPOEHUE MOJIEKYJIbI
50 qmznqec;prl)e CBOICTBA. o bubmmorexa LOK
https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH (peHoIIa

51 XHUMHYECKHE CBOMCTBA bu6nuoreka [IOK
denona https://m.edso0.ru/037ca5f9

59 CriocoOsbI ony4eHus u bubnmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c

- E:I?II;:IZZ@CKEISI pabora Ne 2. BuGmorexa LIOK

OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

no teme "CrupTsl ¥ peHonsr"

CI/ICTCMaTI/ISaHI/Iﬂ n

bu6nmoreka [IOK

>4 000011IeHIE 3HAHHI 10 TEME https://m.eds00.ru/1810ch9b
AJbJEruIbl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIIIIHI; bubmuorexa [JOK
TOMOJIOTHYECKHUE PAIBI, https://m.edsoo.ru/b139beaa
obmras popmyna, U30MepHs U
HOMCHKJIaTypa
ATbJIEruabl U KETOHBI:
56 @HSIi[quII([I/Ie CBOMCTBA; bubnmorexa LIOK
’ https://m.eds00.ru/c887425¢c
PCaKIUy MPUCOCTUHEHUS
Peakiiuu OKHUCIICHUS U
57 Kaqe(I:lTBeHHLIe peaKIuu bubmmorexa LIOK
https://m.edsoo.ru/a393baad
aJIbJETUIOB U KETOHOB
58 Cnoco0bI oTy4eHust bubmuoreka [JOK
aJbJIEruI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHEBIE MpEeTbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnmnorexka HOK
0COOEHHOCTH CTPOCHHSI UX https://m.edsoo.ru/fecOb113
MOJICKYT
M3omepust 1 HOMEHKIIaTypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmmorexa LIOK
o7 https://m.edsoo.ru/700cc87b
¢buznyeckue cBoicTBa
XHUMHUYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJJTHOOCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
62 Oco0eHHOCTH CBOMCTB bu6mmoreka [JOK



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

MYpPaBbUHOH KHUCIIOTBI.
MHuoroo6pa3ue KkapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

Oco0eHHOCTH CBOICTB:
HETpeIeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bu6nuoreka [JOK

63 AHIKAPOOHOBBIX, https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsATHE O IPOU3BOAHBIX bubnmnorexka HOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CrocoObI MOTyYCHUS U

65 pUMEHEHHE K}:;)6OHOBI>IX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCJIOT
CrnoxHble 3¢upsl:

66 TOMOJIOTHUECKUI psijI, oO1as bu6nuoreka [IOK
bopmyia, uzomepust u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Ddu3znyecKkrue U XMuMHUYECKUeE bu6nuoreka [IOK
cBoicTBa 3¢pupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaxkiuu, Ha ONpeeIeHue
MOJIEKYJISIPHOUM (POPMYIIBI
OpPraHUYECKOI0 BEIECTBA
[TpakTuueckas padota Ne 3. BuGmorexa LIOK

69 Pemenue

SKCIICPUMCHTAJILHBIX 3a/1a4

https://m.edso0.ru/486671fb



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuph!"”

JKupsr: ctpoenue,

Bbu6nuoreka [IOK

0 (bmf[ HICCIEHE 1 XHMIHECIHE https://m.edso0.ru/al9c5b98
CBOMCTBA (THIPOJIN3)
Oco0EeHHOCTH CBOWCTB
JKUPOB, COJEPIKALTUX

71 OCTI:J,TKI/I Hjﬂﬁeﬂ:;bﬂmx bubmorexa HOK

https://m.edso00.ru/b0331922

JKUPHBIX KUCITOT. JKUphI B
pupojIe
Mp11a Kak COJTM BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX

72 Moliomee nericteue. [lonarue bubmorexa OK

https://m.eds00.ru/3c566565

0 CHHTETHYECKHUX MOFOIITUX
cpeactax (CMC)
I'enernueckas cBsi3b

73 YIJIEBOAOPOIOB U bu6nuoreka [IOK
KHCIIOPOICOICPIKALIIX https://m.eds00.ru/56790c96
OpTraHWYECKUX BEIIECTB

74 Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEeaKIIHii

75 Cucremarusamnus u bu6mmoreka [IOK
000011IeHNE 3HAHUIT IO TeMe https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepucTHKa

76 YIJIEBOJIOB U Kiaccuukaus bu6mmoreka [JOK
yIJIEBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapubl)

77 MoHocaxapuabl: GU3NUECKue bubmmoreka [JOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

CBOMCTBA U HaXOXXJICHUE B
npuponae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HAYCHUC B bu6nuoreka [IOK
KU3ZHENEATEBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapuapl: caxaposa,

79 MajbTO3a U JIaKTO3a. bu6nuoreka [IOK
Haxosxienue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuJIOB
[Tonucaxapuasl: CTpOCHUE

80 MaKpOMOJIEKYJ, pu3ndeckue bu6nuoreka [IOK
1 XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX bubnuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3ama4
Ha OmpeeeHre 01

82 BLIXOLI:[)aIl[IpoL[yKTeIl[ peakuuu bubmmorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYECKHU
BO3MOKHOTO
CucreMaruzanus u
83 00001IeHne 3EaHI/H7I o bubnuorexa LOK
https://m.edso00.ru/08d4364c
pazneny
KonTponbnas pabota no

84 TeMe but6mmoreka [IOK

"Kucnopojcoaepkarine https://m.edso0.ru/42c6678e

OpraHUYecKHue coequHeHus"



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AMUHBL: K1accudukarms,
CTPOCHHUE MOJICKYJI, 00IIast

bu6nmoreka [IOK

85 Qopiya, nomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOICTBA
86 XuUMHUYECKHE CBOMCTBA Bbu6nuoreka [IOK
ann(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTpOCHUE aHUJIMHA
87 0C066HHOCTII/)I XUMHYECKUX ’ bubmmorexa LIOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoOBbl ITOJTy4eHHS U
88 MIPUMEHEHUE ai?n@mn%cxnx bubmmorexa LOK
https://m.edso0.ru/eal38763
aMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa ¥ U30MEPHSI
89 (bH3HqGCKHZI::BOI7ICTBa. o bubmorexa LIOK
https://m.edso00.ru/d1773e80
OTtaenpHbIE IPEACTABUTENH
0-aMHHOKHUCJIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 6I/IOJ'IOFI/I‘IGCK(’)C 3HAYCHUE bubmmorexa LIOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
Benku kak npupoIHbIe
91 MOJINMEPBI; (I:)Tpl;lciypm bubmmorexa LIOK
’ https://m.edso00.ru/429e9899
OCIIKOB
92 XuUMHUYeCKHe CBOMCTBA but6mmoreka [IOK

OEJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

AzoTcoaepikaiue

reTePOLUKINYECKHIE
93 COC,I[II)/IHL;HI/I}I. Hyxnennossie bubmmorexa LOK
https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE H
Ouostornueckas poib
[IpaxTuueckas padora Ne 4.
Pemrenne
94 JKCTIEPUMEHTAIIbHBIX 337124 bubmmorexa LIOK
https://m.edso00.ru/8e3c02d1
1o TeMe "A3oTcoaeprKalimre
OpPraHU4YeCKUe COCTUHEHUS"
[IpakTrueckas padora Ne 5.
Pemenue
95 9KCTIICPUMEHTAIIbHBIX 3a7a4 bubmmorexa [IOK
https://m.edsoo.ru/bde3fdf6
o TeMme "Pacro3HaBaHue
OpPraHMYeCKUX COCTUHEHUMN"
KonTpoinbHas pabora 1o
96 TEME I'?ABOTCOII[)ep)KaH_[I/Ie bubmorexa HOK
\ https://m.edsoo.ru/ce561bc7
OpraHUYECKUEe COCTUHEHUS
OCHOBHBIE TTOHATHS XUMUAHU
BBICOKOMOJIEKYJISIPHBIX
97 COeIMHEHN I/IyMe§0}1H 170, bubmorexa HOK
https://m.edso0.ru/7aa63ebd
CUHTE3a —IIOMUMEPU3aIUs U
MTOJIUKOHICHCAIHS
98 ILractMmaccel. Y tunuzanus u but6mmoreka [IOK
nepepaboTKa TIacTHKa https://m.edsoo.ru/82242e0f
DnacToMepsl: HATypaIbHBIH
99 CI/IHTeTI/ILIepCKI/Ie K.’:l};lpiIYKI/I. bubmmorexa LIOK
https://m.eds00.ru/246103ec
Pe3una
100 BonoxkHa: HatypalbHbIE, bu6nuoreka [IOK



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepBI
CIICOUaJIbHOI'O Ha3HAYCHUA

https://m.edso0.ru/5963a601

101

[IpakTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "Pacmo3naBaHue
IIaCTMAacC 1 BOJIOKOH"

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMATU3aLMsI U3YYEHHOTO
MaTepuaia 1o TeMe
"BbICOKOMOIEKYIISIpHBIE
coenuueHus"

bu6mmoteka [IOK
https://m.edsoo.ru/6a22b1e8

OBILEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Kontposbubie IIpakTnueckue eRp— oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 bu6nmoreka [IOK
Xumuueckuit a1eMeHT. M30Toms! https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000J10UeK 1 bubnuorexa [IOK
aTOMOB, KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIE KOHPUT 1705
5 a’i)eMOE(;JIeMZHT(Z)Bq; OZE?)EHOM u 1 bubmrorexa LIOK
) https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOHPUTYpAIIUX HOHOB. 1 bubmuorexa [IOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
7 XI/H\I/)II/IIISCKI/IX anemenToB JI. U. 1 bubnuorexa LIOK
. https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYIECKHUX IJICMECHTOB H BuGmiorexa [IOK
8 00pa3yeMbIX HMH TTPOCTBIX U 1

CJIOXKHBIX BEIIECTB 110 TPyHIaM 1
nepuojam

https://m.edso0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
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Cucremaruzanus u 00001eHue

bubnunoreka LIOK

| 3HAHHU 110 TeME https://m.edsoo.ru/8fad2942
Bunnl xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
10 KOBAJICHTHOM 0131.)5131/1. Bonoponnas bubmmorexa LIOK
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIEKyIIsIpHBIC
B3aMMO/ICHCTBUS
BaneHTHOCTH M BaJICHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bubnnorexa [{OK
11 .
AJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBneHns 0 KOMILICKCHBIX
12 COpel[II[/IHeHI/ISIXI COCTaB U bubmorexa HOK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MonekyasipHOro u
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl bubmuoreka [IOK
KPHCTAJUIMYECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 Hpe,Z[CTaBJ'I:[HI/Ie OpKOJ'IJ'IOI/II[HBIX bubmorexa HOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaHbBIe pacTBOPHI: HACKHIIIICHHEBIS
15 u HeHaCBIH_IiHHLIe ppaCTBopII;i/IOCTL. bubmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH bubnuotexa [JOK
pacTBOpoOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ uCIOIb30BaHUEM bu6nunorexa LIOK

MOHATHH "MaccoBas JOJII

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
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pacTBOpPEHHOTO BeliecTBa',
"MoJIIpHas KOHIIeHTpauus"

Krnaccudukanus 1 HOMEHKIIATypa bubmmoreka [JOK
18
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaruzanys 1 00001enme bu6nmoreka [IOK
3HAHHU 110 TeME https://m.edsoo.ru/8d2c6a3a
Konrponsnas pabora mo remam
"Ctpoenue aroma. [lepuoanueckuii
20 3akoH u [lepuoauyeckas cucrema bu6nmorexa LIOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroob6pasue BemiecTs"
Kiaccudukanms XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
21 OpraHUYeCcKON XUMHH. 3aKOH bubnnorexa [JOK
COXPaHEHHS MacChl BEIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXPAaHEHHUS U TIPEBPAIICHUS SHEPTUU
MIPH XUMUYECKHUX PEAKIIHSIX
Tennobie 23 (HEKTH XUMHUECKUX
22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie Bubmmorexa IOK
https://m.edsoo.ru/d1db86da
ypaBHEHUs
BrruuciieHus mo ypaBHEHHSIM
23 XUMHYECKHUX peazlrl)ﬂﬁ u bubmorexa HOK
https://m.edso0.ru/87b13954
TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHUYECKOU peaKkinu, €&
24 3aBHUCHMOCTH OT Pa3JIHYHBIX
(dakTopoB. Karanus u katain3aTopbl
25 I'oMoreHHbIe U reTeporeHHbIE



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

peakiuu

[IpakTrueckas padorta Ne 1 mo teme

26 "BiusiHue pa3nuvHbIX (aKTOPOB Ha Bubmmorexa IOK
. " https://m.edsoo.ru/1facaldl
CKOpPOCTh XUMHUYECKOH peaKkIuu
97 OO6parumbie 1 HEOOpaTUMBIS bubnuorexa [IOK
peakiun. XHMHYECKOE paBHOBECHE https://m.edsoo.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubnuorexa [IOK
MOJI0KEHHE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNeKTpoIUTHYECKAst TUCCOIHAIIHS.
29 CI/IJII:HI:I))IG u cradble BJIIIGKTp(I)IJII/I:LI. Bubmmorexa IOK
https://m.edsoo.ru/5f766bdf
CreneHs AuccoIMaMN
Nonnoe npoussenenue Bojsl. Cpena
30 BOJHBIX peI:CTBopcI)IB. BOILO;IOHHHP;"I " brbmmorexa LIOK
https://m.edso0.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 np(z)[fekafomne B paCTBEan Bubmmorexa HOK
https://m.edsoo.ru/09d5adbd
AIIEKTPOJIUTOB
[TpakTuueckas pabora Ne 3 mo Teme
32 ")I()I/IMI/IquKI/Ie ;)eaKI_II/II/I B pacTBOpax Bubmmorexa IOK
\ https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
33 peakuuu. BaxxHelmme oKUCIUTENU U bubmorexa OK
https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOT0) Oasanca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PAaCTBOPOB U PACILIIaABOB bubmuoteka [IOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
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BCILIECTB https://m.edso0.ru/93fb97d2

36 Pemenwue 3a1a4 pa3nuIHBIX TUIOB bubnxorexa LIOK

https://m.edso0.ru/5a859d16

37 Pemenue 3amay pa3aMvHBIX THIIOB bubnrorexa LIOK

https://m.edsoo.ru/5afa265d

O biGanorexa LIOK

| https://m.edsoo.ru/c161eb85
peakuu

39 KonTponbhas padota no teme Bu6moteka [IOK
"XumMuueckue peakiun" https://m.edsoo.ru/a8a0a930
[Tonoxenrne HeMeTaIOB B
[Tepuoanueckoii cucreme

40 XUMHYECKHUX 31eMeHTOB /JI. . bubmuoreka [IOK
MenzeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouzuyeckue
CBOMCTBA HEMETAJIJIOB
AJOTpONMS HEMETAJIOB (Ha

41 an/IMeI}:e KHCII0po/a CepBI( docopa bubamorexa [OK

’ ’ https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubmuoreka [IOK
XUMHYECKHE CBOWCTBA. [ MIpu b1 https://m.edso0.ru/0aa8f613
T"anorensl: Hax0XKASHIE B IIPUPOJIE,

43 CTIOCOOBI HOHy‘IGHiSI (1)1/131/1qpeci1/1§ " bubmmorexa LIOK

L https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
I'amorenoBogopoibl. Baxkueinme
44 Kncnoponcoiegmimne COCTMHCHUS bubmorexa LIOK
https://m.edsoo0.ru/6b3255e6
raJIOT€HOB
45 JlabopaTopHble U IPOMBIIIICHHBIE bubmmorexa LIOK



https://m.edsoo.ru/93fb97d2
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https://m.edsoo.ru/5afa265d
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CIIOCOOBI TIOTYYEHUS TaJIOTCHOB.
[IpuMeHeHne rajoreHoB U uX
COETUHEHUN

https://m.edso0.ru/6971aca4

[Tpaktuyeckas padora Ne 4. Pemenue

bubnunoreka LIOK

46 OKCHEPUMEHTAILHBIX 3a/1ay4 110 TEME https://m.edsoo.ru/8h26fecd
"["amoreHsr"
Kucnopon: maboparopHeie 1
MIPOMBIIUIEHHBIC CIIOCOOBI
47 HEJIyquI/ISI ¢buznyeckne u Bubmmorexa IOK
’ . https://m.edsoo.ru/c8abc36a
XUMHYeCcKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
48 OKCHIBI U IEPOKCH/TBI bubmorexa HOK
https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3andHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 CH(I;)CO6I>I HOJ'IHy‘IeHI/IS{ (;Hilqicme " bubmmorexa LIOK
L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOWCTBA
bubmmoteka IIOK
>1 Ceposozopor, cybpuael https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 CephI. é))cﬂo&f}[IHF:)CTEl CBOP'ICTI]; cepHoit bubmmorexa LOK
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTrueckas padota Ne 5. Pemenue
53 BKIZHepI/IMCHTaHiHLIX 3a/1a4 10 TeMe bubmorexa LIOK
. https://m.edsoo.ru/0afb05e4
"Cepa u e€ coenuHeHus"
54 A30T: HaxXoXJIeHUE B IPUPO/IE, bu6muoreka [JOK

CHOCOObI MOJTy4YeHUs], PU3NYECKUE U

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxamiue coeTMHEHUS

bubnunoreka LIOK

> asota. ?COGeHHOCTM CRONCTE https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubmuorexa [IOK
COeIMHEHUI. A30THBIC yIOOpEHHUS https://m.edso0.ru/129f5059
dochop: HaxOXKIEHHUE B IPUPOJE,

57 CHOCOObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XUMHUYeCKHe cBoiicTBa. Dochuasl u https://m.edso0.ru/9a6h43ec
dhochun
Oxcunsl docdopa,

58 (bocq)il)pc(}))neg)mzmﬂe kucioTel. Conu Bubmmorexa IOK

. https://m.edsoo.ru/c7a2d429
(hochopHOI KUCITOTHI
[TIpumenenue gpocdopa u ero
59 copeILI/IHeHHﬁ. goc(z)oI;)HHe brbmmorexa LIOK
https://m.edsoo.ru/a218070a
ynoOpeHust
[IpakTuueckas paborta Ne 6. Pemenue
60 SKIlHepI/IMeHTaHI;)HBIX 3aj1a4 1Mo TeMe bubmmorexa LIOK
https://m.edsoo.ru/8175ac3f
"A3oT 1 gochop u ux coenuHeHus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(PUKAIINY; bubnmnorexa [JOK
¢bu3nUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxkcup yraepoaa(ll), oxcn

62 yrnepi[);}[,;(l\l/)) Ilyl“(OJ'I)BHaSI KiCﬂOTa " Bubmmorexa HOK

. ’ https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenue 3amay pa3nuvHBIX TUIIOB bubnuotexa [JOK



https://m.edsoo.ru/e2965afe
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https://m.edso0.ru/6029b609

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTIOCOOBI OTYYEHHUs, PU3UIECKUE U Bubmmorexa IOK
L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuaus(1V), kpemanenas bubnuorexa [IOK
KHUCJIOTa, CUJIMKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro Bu6muoteka [JOK
66 coenuHenuii. CTekio, ero https://m.edso0.ru/393cdac0
MOJIy4eHHE, BU/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/b624f801
68 Cucremaruzanusa 1 0000IIeHnE bu6nmoreka LIOK
3HaHuii mo reme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme Bu6moteka [JOK
"Hemerasuibr" https://m.edso0.ru/d0484c76
20 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/2b7e9510
[Tono>keHne MeTaNIOB B
IIepunonnueckoii cucreme
7 XAMHYECKHUX JJIECMEHTOB. bubmmoteka IIOK
OCOOEHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckue CBOMCTBa
72 Megnno(z [Ipumenenue MeTanioB B Bubmmorexa IOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetamuioB. Kopposust bubnmnorexa [JOK

METAJIJIOB

https://m.edsoo.ru/42b872e3
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bubnunoreka LIOK

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUYUCCKHUI Ps
75 Hanme:ceHHﬁ MGTB.JIJIOE. ?)6]].[1/16 bubmmorexa LIOK
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOTYYEHUS] METAJUIOB
OO6m1as XxapakTeprucTUKa METAIIJIOB
|A-rpynmsl [Tepuoandaeckoii
CHCTEMbI XUMHUYECKHUX JIEMCHTOB.
76 Hatpuii n xanuii: noixydeHue Bubmmorexa IOK
’ https://m.edsoo.ru/e12c26b3
(bu3HUYeCKre U XUMUICCKHEC
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIIECTB U UX COCAUHCHUI
OO01mmas xapakTepucTHKa METaJNIOB
IlA-rpynnsl [lepuoanueckoit
CHCTEMbI XUMHUYCCKHX DJIEMCHTOB.
77 Maruuii ¥ KaJIbLIMi: MTOJTy4YECHHE bubmorexa LIOK
’ https://m.edsoo.ru/7c3e49c0
(bu3znyecKkre U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE POCTHIX
BEIIECTB U UX COCTUHEHUHN
JKEcTKOCTh BOJIBI U CITOCOOBI €€ bu6mmoteka IIOK
78
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
AmoMunHuii: monydeHue, GU3nIeCKue
79 1 XHMHUYECKHE CB}:)I;ICTBa’ ’ bubamorexa LOK
’ https://m.edsoo.ru/0e79b266
MIPUMCHCHHE
AmdoTepHbIe CBOWCTBA OKCUAA U
80 TUAPOKCH/IA aJIFOMUHUS, bubnunorexa LIOK
THIPOKCOKOMIUIECKCHI ATFOMHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
81 Pemenne 3a1a4 pa3nu4yHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
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[TpakTuyeckas padora Ne 7. Pemenue

82 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmorexa LIOK
N \ https://m.edsoo.ru/27a4af43
MeTtasuibl TJIaBHBIX TTOATPYIIIT
OO01mas xapakTepucTHKa METaIIOB
83 no06ouHbIX oarpymm (b-rpyrmm) Bu6muoteka [JOK
[Teproanveckoii CHCTEMBI https://m.edso0.ru/610d7431
XHMHYECKHX 3JICMECHTOB
DOu3nvecKrue 1 XUMHUUYECKUE CBOMCTBA
84 XpoMa | €ro COCTMHEHUH, HX bubmorexa HOK
’ https://m.edsoo0.ru/9911bef3
MIPUMCHCHUE
Baxxnelinne coeIMHCHUS MapraHiia.
85 [Tepmanranar KaiI/I}I €ro P bubmroreia LIOK
9 https://m.edso00.ru/039d69c8
OKHCJIUTEIbHBIC CBOKMCTBA
du3nYecKue U XMMUYECKHE CBOMCTBA
86 JKeJie3a ¥ €ro COeIUHEHUH. bu6nmoreka LIOK
[TonydeHre 1 MpUMEHEHHUE CIIaBOB https://m.edsoo.ru/1b7f8741
xKenesa
dusnyeckre 1 XUMHUIECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmorexa HOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHNE
dusnvecKkue U XUMHUYECKUE CBOMCTBA
88 IIMHKA U €T0 COeTUHEHNM, NX bu6mmoteka IIOK
npUMeHeHHe. [ MIPOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[Tpaktrueckas padota Ne 8. Pemenue BuGnmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIIT
90 Pemrenue 3aiau pa3auvHbIX TUIIOB bu6nunorexa LIOK
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https://m.edso0.ru/a8h83d83

O0001IeHrEe U cUCTeEMaTU3aIUs

91 U3Y4YEHHOI'0 MaTepuaa 1o TeMe Bubmmorexa IOK
https://m.edsoo.ru/e91fe975
"Metaibt"
92 KontposbHas paboTta mo teme bubnuorexa [IOK
"Meraust" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIbHOMN Bu6muoteka [JOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poine xumum B obecnieueHNH
94 YCTOWYMBOT'O Pa3BUTHUS Bu6moteka [JOK
yesioBeuecTBa. [IOHATHE O HAYUHBIX https://m.edsoo.ru/080felf0
METOJIaX UCCIIEI0BAaHUS BEIIECTB
HayuHble IpUHLIKIIBI OpraHU3alH
95 XUMHYECKOTO ITPOU3BOJICTBA. Bbu6moteka [JOK
[TpoMmblIIICHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4EHUs] BaKHEHIIINX BEILIECTB
XUMUYECKOE 3arpsi3HEHNE
96 OKpY>KaroIen cpl;lbl U €T0 Bubmmorexa HOK
https://m.edso0.ru/9f11bf51
MTOCJIEACTBHS
97 XHMHS U 310pOBbE YEIIOBEKA. bubmuoreka [IOK
JlekapcTBEHHBIE CPE/ICTBA https://m.edsoo0.ru/a6552721
Xumud nuiy. Poib Xxumuu B
98 o6ecnequI§H MTUIIEBOM bubmmorexa LIOK
https://m.edsoo.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bu6muoreka [JOK
cpenctBa. beitoBas xumust https://m.edsoo.ru/da42d5a9
100 XuUMHUSA B CTPOUTEIILCTBE. bubmuoteka [IOK

Baxwuerinme cTpouTenbHbIE U

https://m.edso0.ru/61e69003
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KOHCTPYKIIMOHHBIC MaTCPUAJIbL

XUMHS B CEILCKOM XO3SICTBE.

101 Opranuueckre 1 MUHEPAIIbHBIE 1 Bubmmorexa IOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMmaruzanys 1 00001enme 1 bu6nmoreka [IOK
3HaHUi 110 TeMe https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10O 102

I[TPOT'PAMME
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