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HNOACHUTEJIBHAS 3AIIUCKA

PabGouas mporpaMma Mo XMMHUHM Ha YPOBHE CpEeAHEro o01iero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoii denepanuny, TpeOGOBaHUN K pe3ysbTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTeIbHOI IIPOrpaMMBbI CPEIHETO o01ero
oopazoBanusa(POIl COO), npeacraBieHHbIX B DeaepaibHOM TOCYAapCTBEHHOM
obOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro TpenMera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Qenepanny, peANM3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TONIOKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickon
®deneparuu Ha niepuoa a0 2025 roga» (Pacnopspkenue IlpaButensctBa PO or
29.05. 2015 Ne 996 - p.).

XuMHusi Ha YpOBHE YriayOJIEHHOTO HW3Y4YEHHUsI 3aHMMAaeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOro oOpa3oBaHus ywamuxcss 10-11 kiaccos.
N3yuyenue mpeamera, peanumzyemMoe B YCIOBUAX U (epeHIInpOBAHHOTO,
npodusbHOrO OOy4YeHHs, MPU3BaHO OOecmeunTh O0O0Ie00pa30BaTENbHYI0 |
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaluyl UX K ObICTPO MEHSIOITUMCS YCIIOBUSIM KU3HHU B COIMYME, a TaKKe JJIs
POJOJIKEHUsT OOY4YEeHHS B OpraHM3alusix MNpodhecCHOHATBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpaMmme no xuMuu HazHayeHue IpeaMera «XUMHSA» [OJIy4Yaer
NOJPOOHYI0  MHTEPIIpPETAllMI0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JeH, Colep KaHus,
pe3ynbTaToOB OOyYEeHHS W TPEeOOBAaHWH K YPOBHIO IOATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJIHSAEMbIE MPOTPAMMOM IO
XUMUH PYHKIIUH:

e HH(OpPMAIMOHHO-METOAMYECKAs, peanu3anus KOTOpOH oOecreynBaeT
MOJIyYEHHUE NPEACTaBICHUS O UENAX, COACp)KaHWHU, OOIIEeHl cTpaTeruu
0o0y4eHUsl, BOCIUTAHUS U PA3BUTUS 00YUaIOIINXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeTICHUE: TPUHIUMIIOB CTPYKTYPUPOBAHUS U TMOCIEAOBATEIBLHOCTHU
M3y4eHUsI y4eOHOro maTepuaya, KOJIUYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTePUCTUK; TOIXO0J0B K (HDOPMHPOBAHUIO COAECPKATEIHLHON OCHOBBI
KOHTPOJISI W OIEHKH O0pa3oBaTEIbHBIX IOCTIKCHUM OOYy4JalomUXCcs B
paMKax HWTOTOBOWM arTecTtauud B (OpME EIUHOI0 TOCYAapCTBEHHOIO
AK3aMEHA M0 XUMHUH.

[Iporpamma aJig yriyOnEHHOTO U3YYEHUS] XUMUU:



e YCTAaHABJIMBACT WHBAPHAHTHOE MPEAMETHOE COJEpKaHHE, O00A3aTEIbHOE
JUISL W3Y4YEHUS B paMKax OTHENIbHBIX MNpoQuiei, mnpeaycMaTpuBaeT
pacnpenieleHue UM CTPYKTYpUpPOBaHHME €ro IO KjaccaMm, OCHOBHBIM
CoZIepKaTeNIbHbIM JIMHUSAM/pa3zesiaM Kypca;

e JA€T NPHUMEPHOE pPACHPEIECICHUE YYEOHOr0 BPEMEHH, PEKOMEHIYEMOro
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e IIpeiaraeT IMPUMEPHYI IOCJIEN0BATEIbHOCTh H3Y4YEHHUS y4yeOHOro
MaTepraja ¢ y4€TOM JIOTUKH MOCTPOEHMS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEAMETHBIX CBS3EH;

e JAET METOJUWYECKYIO MHTEPIPETALMIO 1eJIel U 3a/lay U3y4yeHUs MpeameTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0miero oOpa3oBaHUA, CONEP)KATENbHOM XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOM
MPOTrPaAMMBbI CpeaHero o011ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNnpeAMETHbIX, NMPEAMETHBIX), a TakXe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACHCTBUN  0OydYaromerocs IO OCBOCHHIO
COJEpKAHMSI PEIMETA.

[To BceM Ha3BaHHBIM MO3UIMUSAM B IMPOrpamMMe MO XHUMHH TMPEAyCMOTpEeHa
OPEEMCTBEHHOCTh C OOY4YeHMEM XUMUM Ha YPOBHE OCHOBHOTO OOUIEro
oOpa3zoBaHus. 3a mpelaenamMd yCTAHOBJIEHHOM MpOrpaMMoOil IO  XUMHUH
00s3aTeNIbHON (MHBAapUAHTHON) COCTABIISIOLIEH COJAEpKaHMs y4eOHOro mpeamera
«XuMHs» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTaBIISIOLIEH,
KOTOpasl JTOJKHA OINPENENSIThCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOIO
npoduist 00ydeHHUs.

B coorBerctBuM ¢ koHuenryanbHbIMH nosoxeHusmu PI'OC COO o
Ha3HAYEHUU TPEAMETOB 0a30BOro M YINIYOJIEHHOTO YpOBHEH B CUCTEME
muddepeHMpoBaHHOTO O0yYEHHS Ha YpPOBHE CpPEIHEro o0IIero oOpa3oBaHUs
XUMHUSI Ha YpPOBHE YINIYOJIEHHOIO M3Y4YEHHUs HAlpaBlIeH Ha peaJu3aluio
OPEEMCTBEHHOCTH €  MOCJIEAYIOIIUMM  3TallOM  MOJYYEHUS  XMUMHYECKOIro
o0pa3oBaHMsI B paMKax M3y4yeHHUs CHEIHUAIbHBIX €CTECTBEHHO-HAayYHBbIX U
XUMHYECKUX JIUCUUIUIMH B By3aX U OPraHU3ALHUSIX CPEIHEro NMpoQeccuOHAIbHOIO
oOpa3zoBaHus. B 53TOH CBA3M M3ydeHHE MpeamMeTa «XHUMHSI» OPHUEHTUPOBAHO
OPEeMMYLIECTBEHHO HAa  pacllUpeHue W  yriayOJIeHue TEOpPEeTUYECKOH U
NPaKTUYECKOM MOATrOTOBKM O0Y4YarolMXCsl, BBIOPABILIUX ONpPeNeIEHHbIN MpOopuilb
o0yueHusi, B TOM YHUCJIE C IEPCIIEKTUBON MOCIEAYIOUIEr0 MOIYyYEHUS] XUMUYECKOT0
o0Opa3zoBaHus B opraHuzaiusax npodeccuoHaribHOro oopazosanus. Hapsay ¢ atum,
B cBere TpeboBanuit PI'OC COO K muaHUpyEeMbIM pe3yJbTaTaM OCBOCHHS
(penepanbHON 00pa30BaTENbHOM NpPOrpaMMBbl CpeAHEro oO0Iero oOpa3oBaHMs
U3y4YeHHE IpeaMera «XUMHUS» OpPHEHTHPOBAHO TaKKe Ha pelIeHHe 3a/1a4



BOCIIUTAHMS W COLMAIBHOIO Pa3BUTHs OOydaroIIUXCs, HA (POPMUPOBAHUE y HHX
OOLIEMHTEINIEKTYaJIbHbIX YMEHHI, YMEHHI pallMOHaIU3alUK y4eOHOro Tpynaa |
000OIIEHHBIX CIOCOOOB  JICSITEIIBHOCTH, HWMEIOIIMX  MEXIUCIUTIMHAPHBIH,
HAIMPEIMETHBIN XapakTep.

CocTtaBngomuMy npeaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO H3y4YeHUS
ABIISIIOTCSL  YIIIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranmdeckas XxuMus». [Ipu omnpeneneHnn Moaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allid COAEPKAHMSA 3TUX KYpCOB B IPOrpaMME IO XUMHUU 32 OCHOBY
npunAtel nojoxenuss ®I'OC COO o paznuumax 06a30BOro M yriryOJIEHHOTO
YPOBHEW U3YUYEHUS IIPEAMETA.

OcHoBY coaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u
HEOpPraHWYECKass XHWMHS» COCTaBIIIE€T COBOKYNHOCTh HPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JTa cucTeMa
3HAHUM TMOJy4YaeT ONpeNenEéHHOE TEOPETHUYECKOE JIONOJHEHUE, MO3BOISIONIEEe
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOdbIIUNA 00BEM  (PaKTOJIOTHYECKOTO
MmaTepuana. Tak, Ha YrIyOJIEHHOM YpOBHE HW3Yy4Y€HHUs IMpeaAMeTa oOecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIWYEHUs OOBbEMA 3HAHUA O XUMHUYECKUX
AJIeMEeHTaX W CBOMCTBaX MX COCIUHEHHUM Ha OCHOBE pPACUIMPEHMs] U YriyOJeHus
IPEICTABICHUN O CTPOCHMM BEUIECTBA, XUMHUYECKON CBS3M U 3aKOHOMEPHOCTSX
IPOTEKAHMS PEaKLUM, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHMHETHKHU
U TepMOAMHAMUKU. M3ydeHue nepuoauueckoro 3akoHa u Ilepuomnueckon
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs HAa  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX IMPEACTABICHUSIX O CTPOEHUM aTOMa. XHWMHUYECKAsl CBA3b
OOBSCHAETCS C TOYKH 3PEHUS SJHEPreTUUECKUX U3MEHEHUH Npu €€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKE C TOYKH 3PEHHs] MEXaHW3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakuuil  JomonHsercd  (OPMHUPOBAHMEM  NPEACTaBICHUH 00
ANEKTPOXUMHUYECKUX IPOIECCAX U IEKTPOIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckoil XMMHUU NPH PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensieTca oco00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX 3(PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLUi.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COJAEpPKAHME KypCOB XHUMHUU
yrayOaE€HHOrO YPOBHS U3YYEHHUS JJIs KIACCOB OMPEAEIEHHOro Npoduis (TJ1aBHbIM
o0pa3oM Ha HUX CTPYKTYpY U XapakTep [JOMOJHEHUW K 0OIeil cucreme
NpEeIMETHBIX 3HAHWM) OKa3bIBAlOT BIMSHHME CMEXHbIE MpeameTsl. Tak, Hanpumep,
B COJICpP’KaHHUM TPEAMETa JIJIsl KJIACCOB XUMUKO-(DH3NYECKOro mpoduis O60ibInoe
3Hau€HUE OYOyT MMETh 3JEMEHThl yu4eOHOro marepuana no oowmei xumuu. [Ipu
U3Y4EHUHM TpeIMeTa B JaHHOM Ciy4yae akIeHT OyJeT ciellaH Ha OOLIHOCTb
METOJI0B MO3HaHHUsA, OOIIHOCTh 3aKOHOB M TEOPUN B XMMHUHU U B (U3HKE: aTOMHO-
MOJIEKYJIApHasi Teopusi (MOJIEKYJSIpHAs TeopHs B (U3UKE), 3aKOHBI COXpPaHEHHs



Macchl M SHEPIUM, 3aKOHbI TEPMOAMHAMUKH, SJEKTPOJIM3a, NPEICTABICHUS O
CTPOEHHUH BEILECTB U JPYToE.

B To e BpemMs B cojaep)KaHMM TIpeAMeTa ISl KJIACCOB XHUMHKO-
Oouonornyeckoro npoduist OONbIIUKA YAEIbHBIA BeC OyleT MMETh OpraHuyYecKas
xuMua. B 3TOM ciaydae mpenocTaBiSIETCS  BO3MOXKHOCTh sl Oojee
O0CTOSATENIBHOTO  PAacCMOTPEHUST XUMHYECKOM  OpraHu3alvi KIEeTKHM  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOM BXOST, K MPHUMEPY, TaKHe
CTPYKTYPHBIC€ KOMIIOHEHTHI, KaK JIUMUIBL, OEJIKH, YTIEeBOJbI, HYKJICHHOBBHIE
KHUCJIOTHI U Apyrue. [Ipyu 3ToM 3HaHUS O COCTaBe M CBOMCTBaX Mpe/iCTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEIIECTB CIyKaT OCHOBOM IJi H3y4YCHHS
CYILIIHOCTH NPOIECCOB (OTOCUHTE3A, IbIXaHMUSI, TUILEBAPEHUS.

B tmuranme ¢dopmupoBaHHWsT OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS
0OIIIEHaYYHBIX METOJ0B MTO3HAHUS U OIbITA MPAKTUYECKOI0 MPUMEHEHUSI HAyYHBIX
3HAHUW M3y4YeHHUE MpeaMera «XUMUs» Ha YriayOJéHHOM YPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBA3AX C yUeOHBIMH MPEIMETaMHU.

[Ipu wm3ydyenun y4ueOHOro mpeamera «XuMUs» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOI'O U CpelHero odmiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3aJjaueii NEepPBOCTENEHHOW 3HAYMMOCTH SBIISIETCS (POPMUPOBAHUE OCHOB
HAyKH XUMHUU KaKk O0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOMN
JESATEbHOCTH Y€JIOBEKA U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. PerieHue
ATOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHsS] NpeIMeTa Mpeanoiaraet
peann3aluio TaKuX LeeH, Kak:

e (opmupoBaHHe TpPENCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX Y MO3HABAEMOCTH SIBJICHUU MPUPOJIbI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Belnylledl poau B oOecrneyeHuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJOBEYECTBA: B  pEHICHUH  MpoliemM
HKOJIOTUYECKOM, IHEPreTUIECKON M MUIEeBON 0€30MacHOCTH, B Pa3BUTHH
MEJUIIUHBI, CO3IaHUU HOBBIX MAaTEPHUAIOB, HOBBIX UICTOUHHKOB HEPTUH, B
00€CTICUCHUN PAIMOHAIIBHOTO MNPUPOAONOIb30BaHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKA, a TaKXKE SKOJOTUYECKU
00OCHOBAaHHOT'O OTHOUIEHHS K CBOEMY 3/I0POBBIO U PUPOIHON CPELIE;

e OCBOCHHME CHUCTEMbl 3HAaHWH, JIGKAINIUX B OCHOBE XUMHYECKOU
COCTAaBJISIIOIICH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: GyHIAMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJICKYJISIDHOM,  HAJMOJEKYJSIPHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTSIX MPOTEKaHUS XMUMHUYECKUX PEAKIUM, O
XUMHYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 001X
Hay4HBIX MPUHIIAIAX XUMHUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y oOy4Jarouuxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHWYECKMX 3HAHUU [JI1 OOBACHEHUS
KJIFOYEBBIX HMJIEH W TPOOJIEM COBPEMEHHOM XMMHH, JUIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
I'PAMOTHOI'O PEIICHUS POoOIeM, CBI3aHHBIX ¢ XUMHEH, IIPOrHO3UPOBAHUS,
aHAJIN3a U OLIEHKU C MO3UIIMHI DKOJIOTHUYECKOM 0€30MMaCHOCTH ITOCIEACTBUI
OBITOBOM W TIPOM3BOJICTBEHHOM JEATEIBHOCTU 4YEJIOBEKa, CBA3AHHOW C
XUMHUYECKUM  TMPOU3BOJICTBOM, HMCIIOJIB30BAaHMEM M  IepepadOTKOM
BEILICCTB;

yriyoJieHue  TpEeACTaBICHHM O  HaydyHbIX  METOJaX  IO3HAaHUA,
HEOOXOJIUMBIX JIJII TPUOOPETEHUS] YMEHHMM OPHEHTHPOBATHCS B MHpPE
BEIIECTB MU OOBSCHECHUS XHUMHUUYCCKHX SBJICHUM, HMEIOIHMX MECTO B
MPUPOAE, B MPAKTUYECKON IESITEIbHOCTH U ITOBCEAHEBHOM KU3HMU.

B murane peanmuzanuy TEepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BHUBAIOIIMX
(YHKIMIA TEIOCTHONW CHCTEMBI CPEIHEro OO0Iero oOpa3oBaHHS TpPHU WU3YUECHUH
npenMera «XuMHUs» Ha YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
nprOOpETAIOT TaKUE LIETH U 3a/1a4H, KaK:

BOCIIUTaHUE YOSXKIAEHHOCTH B TO3HABAEMOCTH SBJICHUW MPUPOIBI,
YBOKCHHS K TIPOIIECCY TBOpUYECTBA B O0JACTH TEOPETUYECKUX U
MIPUKJIAHBIX HMCCJICAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,

pa3BUTHE MOTHBAllUM K OOYYEHUIO U TMIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJTIO M CaMOBOCIMTAHMIO  HAa  OCHOBE  YCBOCHUSA
0011eUeIOBEYECKHUX IIEHHOCTEM;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (oOpMHUpPOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONU M OOIIECTBEHHON JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e XKU3HH;

dbopMupoBaHHE YMEHHMH M HABBIKOB pPa3yMHOI'O IPHPOJOIOIL30BAHUSA,
Pa3BUTHE SKOJIOTMYECKON KYJIbTYPhl, IPUOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIC3HOU KOJIOTUUYECKON JeITEIbHOCTH.

OO61ee YMCIIO YacoB, MPEAYCMOTPEHHBIX JIUISI M3YUYCHHUS XMMHHU Ha YIrITyOJICHHOM
YpOBHE CpelHero odmiero oopasoBanus, cocrariser 204 yacoB: B 10 kmacce —
102 gaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HeZemo).



COJEPXXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKAS XUMUA

Teopernyeckre 0CHOBbI OPraHMYeCKON XUMUM.

[IpenMer w© 3HAUYEHHE  OPraHUYECKOM  XMMHUHU, NPEACTABIECHUE O
MHOr000pa3uy OpraHNueCKUX COECIUHEHHH.

DJEeKTPOHHOE CTPOEHHME aToMa Yriepojaa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUS. BasleHTHbIE BO3MOXKHOCTM aToma YIrjiepojga. XHMHYECKas CBS3b B
OPTraHUYECKUX COCIUHEHMSIX. THuIbl TUOpPUAU3AIMM aTOMHBIX oOpOuTaen
yraepoaa. Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBsi3W (OOMEHHBINH M JOHOPHO-
aKIETITOPHBIN). THUIBI TEPEKPHIBAHUS AaTOMHBIX OpOWTaNe, G- W T-CBS3W.
OnuHapHas, nBOMHAs U TpoiHasi cBsi3b. CHocoObl pa3pbiBa CBSI3EM B MOJIEKYJIax
opranudeckux BemiecTB. [loHsiTue O CcBOOOAHOM pajukaie, Hykieopuiae Hu
anekTpodue.

Teopuss crTpoeHuss opraHudeckux coenunHeHnii A.M. byrnepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHHE TEOPUU CTPOCHHS
OPraHUYeCKUX COeQUHEHUH. MomneKkyasipHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl Pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpari¢HHas,
ckenmerHas. M3omepus. Bunabl H30MepuH: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
Y Me30MEPHBINA PGP EKTHI).

[IpencraBnenne o kinaccupUKAMKM OpraHUYECKUx BeriecTB. [lonsTtue o
¢yHkuroHanbHOU rpymnmne. ['omonorus. I'omonornyeckue psiapl. Cucremarnueckas
HoMeHknaTypa opranudeckux coeguHeHuidl (IUPAC) u tpuBHanbHble Ha3BaHMS
OTJAEJIBHBIX IIPEACTABUTEIICH.

OcobenHocTu U Kiaccuukaius OpraHUYecKux peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE PEAKLINHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB W MX IPEBPALLCHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, OIBITHI IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IPU HATPEBAHUU
(mnaBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYHPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEUIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomoruueckuii ps ankaHoB, 00IIast popMylia, HOMEHKIATypa U
M30MepHsL. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AIKaHOB, Sp°-
rudpuau3aiys aTOMHBIX opOuTaned yriaepoja, o-cBs3b. dusmyeckne CBOHCTBA
AJIKaHOB.



XUMHYECKHE CBOWCTBA AJIKAHOB: pEAKIHUHM 3aMEIICHUS, W30MEPU3ALINH,
JNEruIpUpOBAHMS, [IUKIN3ALUU, TMPOSIN3a, KPpeKUuHra, ropeaus. [IpencraBienue o
MEXaHU3Me peakluid paJuKaIbHOTO 3aMEIECHUS.

Haxoxnenue B mpupoje. CriocoObl NOAyYeHUs U IPUMEHEHHUE aJIKaHOB.

[uxmnoankanel. O0mas ¢opmyrna, HOMEHKIAaTypa u n3oMmepus. OcoOeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MalbIX (LMKIOMPONAH, IMUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAH, IMKJIOIEeKCaH) HUKI0aJKkaHoB. CrocoObl MOJy4YeHUs |
MPUMEHEHUE [TUKIJIOATKAHOB.

Ankenbl. ["'omosiorudeckuil psifi ajikeHoB, oOmias (opmylia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN —AlKEHOB, Sp°-
ruOpuan3anrs aTOMHBIX OpOuTaned yriepona, o- U n-CBA3U. CTpyKTypHas u
reoMerpuueckas (OuC-TpaHc-) u3oMepus. @OU3NYECKHE CBOMCTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMU IMPUCOEAUHEHMS, 3aMEUIEHUSI B (L-TIOJIOKEHUE
IIpY JBOMHOM CBA3M, INOIMMEpU3aluu U okucieHud. [IpaBwio MapkoBHUKOBA.
KauecTBeHHble peakiuu Ha JIBOWHYIO CBsI3b. CIOCOOBI MOTyYeHUs U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbIE, U30JIUPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XMMHUUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenuuenune. [lonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl OTy4YEeHHs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['oMonornueckuii psii ankuHOB, 0011as ¢hopmysia, HOMEHKIATypa U
u30MepHsi. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl alJKMHOB, SP-
rudpuau3aius aTOMHBIX opOuTaneit yriepoma. Ou3ndeckrue CBOWCTBA aJIKUHOB.
XHWMHYECKHE  CBOMCTBA:  PEAKUMU  NPHUCOCAUHEHUS,  JUMEpU3alMu U
TpUMeEpH3alUH, OKHCIIeHUa. KUcnoTHbIE CBOMCTBA aIKMHOB, UMEIOIIUX KOHIIEBYIO
TpOWHYIO CBs3b. KauecTBeHHBIE peakIuy Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomarnueckue yriieBogopoasl (apensl). ['omonorumueckuid psii apeHoOB,
oOuast popMmyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKynbl OeH3ona. dusmyeckue CBOICTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30J1a U €r0 FOMOJIOTOB: PEaKIMU 3aMEIIeHHs B OCH30JIbHOM KOJIbIIE U
YIIEBOAOPOIHOM paJuKaje, PEaKUuu IPUCOEIUHEHHS, OKUCIEHHE T'OMOJIOIOB
Oenzona. IlpenacraBieHue 00 OPUSHTUPYIOIIEM JICUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe alKWIbHBIX pPaJUKalIoB, KapOOKCHIHHOH,
TUJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepuszanus ctupona. CnocoObl MOaydYeHUs U
NpUMEHEHUE apOMAaTUYECKUX YTIEBOI0PO/IOB.

[Tpuponnslii Ta3. [lomytHeie HedTaHBIE Ta3bl. HedTh u e€ mpoucxoxaeHue.
KameHHbI#1 yroias u npoAyKTsl ero nepepadorku. CrnocoObl nepepaboTku HedTH:



NEPEroHKa, KPEKUHI (TEPMUYECKHUM, KaTaTUTUYECKUM), PUDOPMUHT, MNHUPOIU3.
[IponykThl nepepabOTKu HEPTHU, UX TPUMEHEHUE B IPOMBIIIUIEHHOCTH U B OBITY.

['enernueckas CBSA3b MEXY pa3IMUYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DONEKTPOHHOE CTPOEHUE TaAJOrCHIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakumu
3aMEIEHHs TaJloféHa Ha TUAPOKCOrpYIIy, HUTPOrpyIIly, LUAHOTPYIIY,
amuHorpynmy. JleficTBue Ha TaJIOT€HNPOU3BOJHBIE BOAHOTO M CIHUPTOBOTO
pactBopa miE€noyu. B3auMoAeicTBHE IUrajJOoreHalKaHOB C MAarHUEM U IIMHKOM.
ITonsiTne 0 METaNIOOPTaHUYECKNUX COEJIMHEHUSX. Hcnonb3oBanue
raJIOrEHIPOU3BOJIHBIX  YIJEBOAOPOJOB B OBITY, TEXHUKE W NPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NPEBpaALICHUN:
u3y4yeHrue (PU3NUYECKUX CBOWCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakluii yrieBoJOpOJOB pPa3IUYHbIX KiIaccoB (oOeclBeYMBaHWE OpPOMHOM WU
MOJIHOM BOJIbI, pacTBOpa IepMaHraHaTa Kajius, B3aUMOJEWCTBUE AalleTUJIEHA C
aMMUa4YHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapy>KeHUE
yriaepoja M BOJAOpPOAA B OPraHUYECKHMX BEIIECTBAaX, IOJIYYEHUE OTUIEHA |
U3Y4YEHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KoiekiusaMu «Hedtb» n «Yrompy», c
oOpa3llaMM IUIAaCTMAcC, KaydyKOB M PpPE3UHbI, MOJECIUPOBAHUE MOJEKYI
YIJIE€BOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOAOB.

Kucsopoaconep:kamnue oprannyeckue coeMHeHHS.

[IpenenbHbie omHOaTOMHBIE cnupThl. CTpoeHue MoJekyn (Ha mpuMmepe
MeTaHojla M JTaHona). ['omonormueckuit psan, oOmas ¢opMyna, H30Mepus,
HOMEHKJaTypa M  Kiaccudukamus. Dusnueckue CBOICTBa  MpeAeIbHBIX
OJTHOATOMHBIX CHHUPTOB. BoOaopoaHble CBSI3W MEXAY MOJEKYJIaMH CIIUPTOB.
XHWMHUYECKHE CBOMICTBA: pEaKUMM 3aMELIEHUs, JEeruapaTalud, OKUCIEHUS,
B3aUMOJECHCTBUE C  OpPraHUYECKUMU U  HEOPraHWYECKMMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [{elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3Mm uenoBeka. CrocoObl MONy4YEHUsT M INPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3¢upsl, HOMEHKIAaTypa U u3oMmepusi. OcoO0eHHOCTH (PU3HMUECKUX U
XUMHYECKUX CBOWCTB.

MHoroaToMHbl€ CHHPTHI — ATWICHIJIMKOJIb W TJIMLEpUH. DPuznueckue u
XMMHUYECKUE CBOMCTBA: PEAKIMU 3aMEILeHHs], B3AUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCJIOTaMHU, KAayeCTBEHHAash pEaKlUus Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHne o MexaHU3ME pPEaKIUi HYKICO(QUILHOrO 3aMEelEHUsI.
JleiictBue Ha opraHuzM 4enoBeka. CrnocoObl MOJIy4YeHUsS UM MPUMEHEHHUE
MHOT0aTOMHBIX CITUPTOB.

@®eHon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE THIPOKCOTPYNIbl H
O6eH3zonpHOro sapa. dusmueckue cBoicTBa (PeHona. OcoOEHHOCTH XMMHYECKUX



cBoicTB (peHona. KaudecTBeHHble peakuuu Ha (eHosn. TOKCMYHOCTH (heHoa.
Crnoco6s1 nonyueHus U npuMeHenue dhenomna. enondopmanbaeruaHas cMoia.

KapOoHunbHbIe COSTUHEHNS — aIbJCTUJIBl U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHMJILHOM TPyNIbl. ['OMOIOrHYECKHe psIIbl adbIACTU0B U KETOHOB, O0IIast
dbopmyna, mzomepus U HOMEHKiIatypa. DuU3NYeCKWe CBOWCTBA albJETHIIOB H
KETOHOB. XWMHUYECKHE CBOMCTBAa  albJCTMJIOB M  KETOHOB:  pEaKIuu
npucoenuHeHna. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJbICTHU/IbI.
CrocoObI TONTy4eHHsI i IPUMEHEHUE abJCTUI0B U KETOHOB.

OHOOCHOBHBIE TIpeIeTbHBIE KapOOHOBBIE KHCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKIaTypa. dusnueckue cBoicTBa
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCIOT. BoIOpoiHBIE CBSI3U MEXIY
MOJIEKYyJIaMi KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakiusi 3TepudUKalMU, PEAKIUH C Yy4acTUEM YIJIEBOJAOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbUHOW KHUCIOTHL. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OC0OEHHOCTH CBOWCTB HEMPEJCIbHBIX M aPOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTenu BHICIIMX
KapOOHOBBIX KHUCJIOT: CT€apWHOBAs, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/E8As,
JUHONIeH08as KUCIOThl. CriocoObI MOTyYeHUsS M MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuabie 3¢upsl. ['omonorudeckuit psia, oOmas Gopmysa, HU30OMEpHs H
HOMeEHKIaTtypa. DPu3nyeckne M XUMHUYECKHUE CBOWCTBA: THUIPOJIUA3 B KHUCION U
LIEJIOYHOU Cpee.

Kupsi. Ctpoenne, pu3nuecKue U XUMHUUYECKUE CBOWCTBA KUPOB: TUAPOJIN3 B
KHUCIION U 1iesouHoi cpene. OCOOEHHOCTH CBOWCTB JKHMPOB, COEPKAIINX OCTATKU
HeTpeAeTbHBIX JKUPHBIX KUCIOT. XKuphl B ipupo/e.

MpI14 KaK COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mras xapakrepuctuka yriaeBoaoB. Knaccudukaius yrieBojgoB (MOHO-, H-
U Tmojucaxapuabl). MoHOcaxapubpl: TIIOK03a, (PYKTO3a, TajakTo3a, pubo3a,
ne3okcupudo3a. Ou3nuecKkrue CBOMCTBA U HaXOXKJEHHE B mpupoje. GoTOCUHTES.
XHWMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIINU C YYaCTHEM CIIUPTOBBIX U AJIbJAETUIHOM
TPYNI, CIUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHHe TIIIOKO3bI, €&
3HAYCHUE B KU3ZHEACATEILHOCTU OpraHu3Ma. J(ucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccTanaBiuBaroine U HEBOCCTaHABIMBAIOIIME Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxnenue B mpupone u npumenenue. [lonucaxapuasl: kpaxmail,
JIMKOTeH W 1ewnono3a. CTpoeHHe MaKpOMOJEKYyJ Kpaxmana, TJIMKOreHa |
1euroa03bl.  DU3MUecKue CBOMCTBA Kpaxmana M IEUII0I03bl. XHUMHUYECKHUE
CBOMCTBaA Kpaxmaja: THAPOJIU3, KAYeCTBEHHash peakius C HOAOM. XUMUUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, MoitydeHue 3upoB 1emionossl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIEINK).



OKCIEpUMEHTAJIbHbIE METO/Abl M3YyYEHHUs BEIIECTB W HUX NPEBPAlllCHUI:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJE, B3aUMOEHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CHHMPTa B albJEry] Ha pacKaJI€HHONW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATWJIOBOTO CHHPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albAETUIbl (C THUIPOKCUIOM
muammuHcepeOpa(l) u  rugpoxkcumom  Mmenu(Il)), peakmust TiIMIIEpUHA €
runpokcugom meau(ll), xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ runpokcunoM meau(ll), B3aumopelicTBue
KpaxMmajia C MOJIOM, PEIICHHE SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaMm «CrnupTsl U
denonb», «KapooHoBbIe KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoep:kaniue OpraHnyecKue coeAnHeHHusI.

AMUHBI — OpraHUYECKHE MPOU3BOJIHbIE aMMHaka. Kiaccudukanus aMUHOB:
anupaTUyecKue W apoOMATHUYECKHUE; TMEPBUYHBbIC, BTOPUYHBIE U TPETUYHEIEC.
Crtpoennie monekyn, obuias (opmysia, U30MEpHUsi, HOMEHKIATypa U (U3HYECKUE
cBOMCTBAa. XUMHUYECKOE CBOWCTBA aln(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJECHUCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Comnu aKuIaMMOHHSL.

AHUIUH — TpeJCTaBUTeNlb aMUHOB apoMaruyeckoro psaa. CrpoeHue
aHwiMHa. B3auMHOe BiIMsSiHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIWHA. KadecTBeHHbIE peakiuu Ha aHwinH. CrocoObl
MOJIydYeHUsT W TpUMEeHeHue anudatuyeckux amuHOB. [lonydeHue aHuiIMHA U3
HUTpOOEH301A.

AmuHokucnoTel. HomeHnknatypa u uzomepusi. OTAelbHbIE TPEACTABUTENN (-
AMUHOKHUCJIOT: TJUIUH, anaHuH. @Du3NYecKue CBOWCTBA aMUHOKHCIOT.
XUMHUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKUX
COCJIMHEHUM, peakis TMOJMUKOHICHCAMM, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U TUIPOJIN3 ENTUIOB.

benku kak npuponnsie monumepsl. [lepBuuHasi, BTOpUYHAsS W TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OEJKOB: TUAPOIMU3, JACHATYpALMS,
KaueCTBEHHBIE PEaKIMU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
pacTBOpeHHe O€lIKOB B BOJE, JCHATypalus OEIKOB NPU HArpeBaHHM, LIBETHbHIE
peakuuu Ha O€NKH, pEelIeHHWEe HKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TcoaepKalne OpPraHMYECKUE  COCOUHEHHS» U «Pacno3znaBanue
OPraHUYECKUX COCTMHECHUN.

BbicokoMoJIeKy/ISIpHbIE COeTMHEHHS .

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPU3ALUHU, CPEIHSS MOJIEKYIsIpHas



Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJEKYISIPHBIX COCAUHEHUNH —
MOJIMMEPU3ALINS U TTOJIMKOHEHCAIIHSI.

[Tonmumepubie Matepuansl. I[lmacTmacchl (TOJUATUIICH, TOJTUIIPOIHIICH,
NOJMBUHWIXJIOPU, TOJHUCTUPOJ, TMOJUMETHIMETAKpUIaT, MOJUKapOOHATHI,
nonvd TUIeHTepedTanat). Y Trian3anus u nepepaboTka miacTuka.

DJ1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYCCKHC KayqyKHu
(OyTamueHOBbIN, XJIOPONPEHOBBIN, H30IIPEHOBBIN) M CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsr CIIEIHMATBHOTO Ha3HA4YCHUS (Tedmon, KeBJap,
AJIEKTPOIPOBOJIAIIME TTOJUMEPHI, OMOpa3naraeMble MOJIUMEpPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEIIECTB M HX NPEBpallCHUN:
O3HAKOMJICHHE ¢ 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHUE DSKCIEPUMEHTAIbHBIX 3ada4 1o Teme «Pacmo3HaBaHue
IUIACTMAcC U BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnaenue wmosnekyisipHoil (HOpMysibl OPraHUYECKOTO COCIUHEHUS TI0
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKICHUE
MOJICKYJISIPHOM  (pOPMyJIBI  OPraHMYECKOTO COCAMHEHHS 110 Macce (00BEMY)
POAYKTOB CTOpaHMs, MO KOJMYECTBY BemecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIuyu W/WIM MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpraHUYeCKOrO BEIECTBA HA OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB
MOJTyYEHHMsI, OTNpENEeIICHUE JOJIM BBIXOJA MPOAYKTa PEAKIMH OT TEOPETHUECKH
BO3MO>KHOTO.

MexnupeamMeTHbIe CBA3U.

Peanu3zanmst MexXnpeIMeTHBIX CBSI3€l MPU U3YYEHUH OPraHUYeCKON XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJNIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTACIBHBIX TIPEIMETax
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mire ecTeCTBEHHO-HAYUYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUNIOTE3a,
TEOpHUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukaims, HaOIIO/IeHne, H3MEpEHUE,
AKCIEPUMEHT, MOJIEJb, MOJICTTUPOBAHHUE.

®dusnka: Marepus, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHBb, BEIIECTBO, Telo, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3MYECKHE BEITUYUHBI, €IUHUIIBI MU3MEPEHUs, CKOPOCThb, DHEPIHs,
Macca.

buonorusi: kneTka, OpraHusM, O3KocucTeMa, Ouocdepa, MeTradoIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA W TeTepOoTpOdHBIA THUN TUTAHUS, OpOKEHUE,



¢oTrocuHTe3, IbIXaHUE, OEIKW, YIJIEBOABI, JKUPHI, HYKJICHHOBBIE KHCIOTHI,
(epMeHTBI.

['eorpadus: mone3nsie UCKOMaeMble, TOILIUBO.

TexHonmorusi: mNUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAJIBHOIO IHUTAHUA,
MOIOIIIME CPECTBA, MAaTEPHAIIbI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMMH.

Atom. CoctaB aTOMHBIX sjiep. XUMHUECKUi 3iemeHT. M3oronel. CrpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBbIE YHMCIA. DHEPreTUUECKHE YPOBHU U
nolypoBHH. AToMHbIe opOuTanu. Kiaccudukanus XuMU4eCcKux 31€MEHTOB (S-, p-,
d-, f-snmements). Pacmpenenenue 2JIEKTPOHOB TIO AaTOMHBIM  OpOUTAIISM.
DneKTpOHHbIE KOH(UTypallMk aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(UTypalu HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[Tepnonnueckuit 3akoH u Ilepuonnyeckas cucremMa XUMUUYECKUX JIEMEHTOB
JI.. MenneneeBa. CBA3b NEPUOANYECKOrO 3akoHAa U [leproanyeckoi CUCTEMBI
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOW TEOPUEW CTPOECHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CIOXKHBIX BELNIECTB IO TIpynmaM H [epuojaM. 3HayeHue
nepuoanudeckoro 3akona /.M. Menneneesa.

XUMHUYECKasi CBA3b. BHIObl XUMUYECKOW CBS3U: KOBAJIEHTHAs, WOHHAs,
MeTaiinyeckas. MexaHu3mbl 00pa30oBaHUs KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIN. DHEprus U JjnHa cBs3u. [1onapHOCTh, HANPaBIEHHOCTh U
HACBIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHbeie cBs3u. BopopongHas CBsA3b.
MexMOIIEKYIIApHbIE B3aUMOICHCTBUS.

BajieHTHOCT ¥ BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (Ha IPUMEPE COEIUHEHHI
3JIEMEHTOB BTOPOT'O MEPUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHNAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTelb, JIMTaHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHsiTHE O KOOPAMHAIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIDHOTO W HEMOJIEKYJSIPHOTO — CTpOEHHUA.  Tumbl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatue o nucnepcHbix cucreMax. Mctuaabie pactBopsl. [Ipencrasienue o
KOJUTOMJHBIX pacTBOpax. CrHocoObl BBIpaKEHUS KOHILIEHTPALMH PACTBOPOB:
MaccoBas J0Jis BEIIECTBA B PaCTBOPE, MOJISIpHAsl KOHUEHTpauus. HaceleHHsie u
HEHACBHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamioruaparsi.



Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATIbHbBIC
HAa3BAaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHUYECKUX BEIECTB.

Knaccudukaiys XxuMuueckux peakiuii B HEOPraHUYECKOM W OpraHUYeCKOM
XUMUH. 3aKOH COXPAHEHHUS MAacChl BEUIECTB; 3aKOH COXPAHEHUS U NpPEBpalleHUs
SHEPTUU TPU XUMHYECKUX peaknusX. TeruioBbie 3G(HEKThl XUMUYECKUX PEaKITUH.
TepmoxumMudeckre ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakIinu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (aKTOPOB.
['omoreHHble U reTeporeHHble peakiuu. Katanus u kaTaau3aTopsl.

OO6parumbie 1 HEOOpaTUMBIEC peaKIuu. XUMHIECKoe paBHOBecue. KoHcTaHTa
XUMHYECKOr0 paBHOBecHsl. DakTophl, BIMSIONIME HA TOJOKEHUE XHUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, AABJICHNUE U KOHLIEHTPALMU BEUIECTB, YYACTBYIOIIHUX B
peaxkiuu. [Tpunnun Jle [laTenbe.

OnekTponutnyeckass auccoruanus. CuiabHble U CIa0ble 3JIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOAHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpaJIbHAas,
menouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus comeid. Peakiuu
MOHHOT'0 OOMEHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKHUCIICHUS.
Okucnurellb W BOCCTAHOBHUTEINb. [Iponecchl OKHCIEHUS M BOCCTAHOBJICHUSI.
Baxnelmme OKUCIMTENM W BOCCTAHOBHUTENIH. METON JJIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 paCTBOPOB U PACILJIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUCHHS BEIIECTB W HX NPEBpalleHUM:
pa3ioKeHue TEepoKCcHAa BOAOPOJAAa B MPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAINIMYECKUX PEMIETOK, POBEICHNE PEaKInii HOHHOTO OOMEHa, OTpe/IeIeHIE
cpenbl pacTBOPOB C TOMOIIBI) WHJIMKATOPOB, M3YYEHUE BIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIUU U TMOJ0KEHUE XHUMHUYECKOIrO
PaBHOBECHSI.

Heopranuueckass xuMus.

[Tonoxenne HemeraiuioB B llepuoguueckonl cucremMe XUMHYECKHX
anemeHToB J[.M. MenaeneeBa u 0cOOEHHOCTH CTpoeHusl ux atomoB. dusnueckue
CBOMCTBa HEMETAJUIOB. AJTOTPONUS HEMETAJUIOB (Ha MpUMEpe KHUCIOPOa, CEPHI,
dbocdopa u yriepoja).

Bonopon. Ilomydyenue, gusznueckne M XUMHUYECKHE CBOMCTBA: PEAKIMHU C
METAJJIAaMU W HEMETaJUlaMH, BOCCTAaHOBHUTEJIbHBIE CBOWCTBA. [WApuUAbI.
TomIMBHBIE 3IIEMEHTHI.

lamorensl. Haxoxnenwe B mpupojie, CrocoObl MONydeHHs, (pu3ndeckue u
XMMHYECKUE CBOMCTBA. ['asioreHoBomopoabl. BaxkHenie KUCIopoacoaepk amme
coelMHEeHUs rajoreHoB. JlabopaTopHbie U MPOMBIILUICHHBIE CIIOCOOBI MOTYYCHHS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAMHEHU.



Kucnopon, o3oH. JlabopaTtopHble W MNPOMBIIUICHHBIE CIOCOOBI MOTYYEHUS
Kucioposa. Ou3nueckue U XMMUYECKHE CBOWCTBA M NMPUMEHEHHE KHUCJIOpoaa U
030Ha. OKCUIBI U IEPOKCHUJIBI.

Cepa. Haxoxnenue B TIpUpOJIe, CIOCOOBI TONYyYCHUS, (PUIHUECKHUE H
xumudeckue cBorctBa. CepoBogopon, cymbduasl. Oxcupn cepoi(IV), oxcupg
ceprl(VI). CepHucras u cepHas KHCJIOTHI M uX coid. OCOOCHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [IpuMeHeHune cepol U €€ COEIUHEHUI.

Azor. Haxoxnenue B Tmpupoje, CHocoObl MomydeHus, (U3MYECKue u
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI ¥ UX coyil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHeHue azora
U €r0 COCIMHEHUN. A30THBIE y100pEHUSI.

®dochop. Haxoxmenwe B mpupone, CHOCOOBI MONydeHUs, (HU3HUECKHE H
xumuueckue cBoictBa. @ochuasl u Pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue ¢ocpopa u ero coegunHenuid. dochopubie
yI100peHus.

VYrinepon, HaxoXkAeHHWE B TOpUpoie. AJUIOTPOIHBIE  MOAU(HUKAIUY.
du3nuecKkue M XUMHUYECKHE CBOWCTBA TMPOCTHIX BELIECTB, OOPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcua yrinepona(IV), yrompHas kuciora u e
conu. AKTHBUPOBAHHBIA yroyb, ancopOuus. DymnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. [IpuMeHeHre MPOCTHIX BEMIECTB, 0OPA30BAHHBIX YTIIEPOJIOM, M €T0
COCIMHEHUMH.

Kpemuuii. Haxoxnenue B mpupojie, CrocoObl MOJy4deHHUs, (PU3HUECKUE U
xumudeckue cBorictBa. Oxcun kpemuusa(IV), kpemMHueBas KUCIOTA, CHIMKATHI.
[IpumeneHue kpeMHus U ero coequHeHni. CTeKs0, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxenne MeramioB B Ilepronnueckoil CUCTEME XUMUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHMsSI DJIEKTPOHHBIX 000JI04eK aTOMOB MeTamioB. OOmue
¢usznueckue cBoicTBa MeTaioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METAJIOB.

DNEKTPOXUMHUUECKUNA psAJl  HampsbkeHut  metauioB.  OOmue  crnocoObl

MOJTYYEHUS METAJIJIOB: TUJIPOMETAITYPT s, MMUPOMETAILTYPT U,
anekTpomeTauryprusi. Ilonsarue o koppo3um MetawioB. CrocoObl 3aIlUThI OT
KOpPpO3HH.

O6mas xapakrepuctuka MmetamioB [A-rpynmnel [lepuonnueckoid cucTeMsl
XUMHYECKHUX dJIeMeHToB. Harpuil u xanmii: mnonydeHue, ¢QuU3NUECKUe U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka meraioB IIA-rpymnmel Ileproguyeckoil cucTemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii u KaJlblMii: monydeHue, (U3nueckue u
XUMUYECKUE CBOMCTBA, NPHUMEHEHUE IIPOCTBIX BEIIECTB U MX COCAUHEHUHU.
JXKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHUS.



AOMHUHUIA: TTONy4YeHue, (PU3NUYEeCKe U XMMUYECKUE CBOICTBA, IPUMEHEHUE
OPOCTOrO BEIIECTBA M €ro coeauHeHuil. AMdoTepHble CBOWCTBa OKCUAA U
TUJPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUSL.

OO6mras  xapakTepucThKa MeTauioB Mo0ouHbIX moarpynm  (b-rpymm)
[Tepronnyeckoil CUCTEMBI XUMAYECKHAX SJIEMEHTOB.

®u3NYECKNe U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U auUXpoOMaThl, HX
OKHUCJIUTENbHBIE CBOMCTBA. [loiTydeHrEe U TPUMEHEHHUE XPOMa.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MapraHiia M €ro COCAWHEHUMU.
Baxmueiimme coenunenuss wmapranua(ll), wmapranna(IV), wmapranma(Vl) wu
mapranna( VII). IlepmanranaT kanusi, €ero OKUCIUTEIbHbIC CBOMCTRA.

duznuecke U XUMHUYECKUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIBI,
ruapokcuasl u conu xeneza(ll) u xxeneza(lll). ITonyuenne u npuMeHeHue xene3a
Y €ro CIUIaBOB.

@u3nuecKkne U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenne u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUN.

[uuk: momydyeHue, (pU3MUECKME U XUMHYECKHE CBOHCTBA. AM(QOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUAPOKCHUIA IMHKA, THAPOKCOKOMIUIEKCHI ITUHKA. [[puMeHneHue
IIUHKA U €r0 COCIMHEHUI.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalCHUN:
u3y4eHrue o0pa3lloB HEMETAIJIOB, ropeHue cephl, docdopa, xKeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOoJUleKIun «MeTalibl M CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX U MIETOYHO3EMENbHBIX METAIIOB C BOJOM (BO3MOYKHO UCIIOIb30BaHUE
BUJICOMATEpPUAIIOB), B3aUMOJICICTBHE IIMHKA U JKelie3a C pacTBOpaMH KHUCIOT U
1IEI0YEH, KAYECTBEHHBIE PEAKIIMA Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPO/Ia
Y KaTUOHBl METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUAOB AIOMHHUS M LUHKA C
pacTBOpaMM KHCIJIOT M HIEJIOYEH, PEHICHUE IKCIIEPUMEHTAIBHBIX 33/1ad MO TeMaM
«amorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHECHHUS,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX TOATPYII.

XUMHUS U )KU3Hb.

Ponb xumuu B o0ecriedeHNU yCTOMYMBOTO pa3BUTHUS uenoBedecTBa. [lonstue
0 HAY4YHBIX METOJIaX IIO3HAHUSI W METOAOJIOTMA HAYYHOrO HCCIEHOBAHUS.
HayuHble pUHIIMITBI OpraHU3aluil XUMUYECKOTO TPon3BoACcTBa. [IpoMbliieHHbIE
CIOCOOBI MONYYEHUSI BaKHEUIITNX BEIIECTB (HA MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIIOTHI, MeTaHoJa). [IpoMbIliuIeHHbIE CTIOCOOBI MONYYEHUSI METAJIIOB U
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAIOWMIEH CPEAbl U €ro MOCIEACTBUSL.
Ponbs xumuu B o0ecriedeHnu YHEPreTHIecKoi 0€30MacHOCTH.

Xumusi W 3I0pOBbE uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XUMUM B pa3BUTUN MEIULIHBI.



XuUMUS MHIIA: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE N00aBKU. Poib xumuu B
o0ecrnieueHrH MUIEeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBumia
0e30MacHOr0 MCIHOJB30BaHUSl TpEenaparoB OBITOBOW XWMHUHU B TTOBCEIHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEILCTBE: BAXKHEUIIINE CTPOUTENbHBIE MaTepHuayibl (IEMEHT,
OCTOH).

XuMHUs B CeITbCKOM x03s1iicTBe. OpraHndecKue 1 MUHEpAIbHbIE y100pEHNSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl a1 2neKTpoHUKUA. HaHoTexHomorum.

Pacuérunle 3a/1aun.

Pacuérel: Macchl BemiecTBa UM 00bEMa razoB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAcce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILIECTB,
Macchl (00bEMa, KOJMMYECTBA BEIECTBA) MPOAYKTOB pEaKIUU, €CIU OJIHO U3
BEIIECTB MMEET MpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTa
peakuu, €ciIM OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIE PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JIOMM W MOJSPHOU
KOHIIGHTpAIIMU BEIECTBA B pacTBOpe, JOJM BBIXOAA NPOJAYKTA PEAKIUU OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpeamMeTHbIe CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MpU  H3YyYEHHH  oOOIed u
HEOpraHnuecKkor xuMuM B 11 Kilacce OCyIIecTBISETCS Yyepe3 MCIOJb30BaHHUE KaK
OOIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U TOHATHUM, MPUHATHIX B OTJEIHHBIX
peAMETax €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE TIOHSTHUSA: SIBJICHUE, HAYYHBIN (aKT, TUIOTe3a,
TEOpHs, 3aKOH, aHaJIM3, CUHTE3, Kiaccuukaius, nepuouyHOCTb, HAOII0IEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJEIUPOBAHUE.

dusnka: Marepus, MHUKPOMHp, MAKpPOMHUpP, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TeJI0, OOBEM, arperaTHO€ COCTOSHUE BEIECTBA, HJICATbHBIN Ta3,
dbusznyuecKkre BEIMUMHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTbh, SHEPTHsI, Macca.

buonorus: knerka, opraHusm, sKkocucTema, ouocdepa, MeTaboIu3M, MaKpoO-
U MUKPOAJIEMEHTHI, OCJIKH, KUPBI, YIJIEBObI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHomorus: XUMHYECKass MPOMBIIIJICHHOCTh, METALTYPTUs, CTPOUTEIIbHbBIC
MaTepHalibl, CEIbCKOXO035MCTBEHHOE MPOU3BOJICTBO, MUIIIEBAsi MPOMBIIUICHHOCTD,
dapmareBTHUYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



Imperaparos, IMPONU3BOACTBO KOHCTPYKIIMOHHBIX  MAaTcpualioB, QJICKTPOHHAA
ITPOMBIIIIIICHHOCTDb, HAHOTCXHOJIOTHH.



IINITAHUPYEMBIE PE3VYJIbTATBI OCBOEHHM A ITPOI' PAMMBI 110 XUMUU
HA YI'JIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM C CHCTEMHO-AESITETBHOCTHBIM TOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS MpeameTa «XUMUsS» Ha YpOBHE CPEIHEro
obmiero o0Opa3oBaHMs BBIJIEIEHBl CJIEIYIOIIME COCTABJSIONIME: OCO3HAHUE
OOy4alolMUMHUCS POCCUICKONW TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOONPEIEIECHUIO; HATMUYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIHUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TIPaBWJIAMH W HOPMaMH TOBEJCHUS; HAIWIUE
PaBOCO3HAHMSI, 3KOJOTHUYECKON KYJIbTYpPbI; CIOCOOHOCTH CTaBUThH 1€ U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA TMpeameTa «XHUMHUS»  OTpaxkaroT
c(OPMUPOBAHHOCTh ONbITA TMO3HABATEIBHOM W TMPAKTHYECKOH JEATENbHOCTH
00yyYaromuxcs B MpoIecCe peain3alii 00pa30BaTENbHOM AESITETbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMmeTa «XHUMHUS»  OTpaxkaroT
c(OpMHUPOBAHHOCTh OMbITA IO3HABATETLHON M MPAKTUYECKOW EATeTbHOCTH
oOyJarouuxcs B MPOIECCEe pealn3aluu 0O0pa3oBaTENbHON AESTEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYAIOUUMHUCS CBOMX KOHCTUTYIHOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MPABOMOPAJIKY;

OPEICTABICHUS O CONMAJbHBIX HOpPMax H TpaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENbHOCTH TPU CO3JAaHHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TO3HABATEIBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTHI JIPYTUX MPU aHAIU3E PA3TUYHBIX BUIOB YUEOHOU JEATEINBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

[EHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacleIuIo
OTE€YECTBEHHON XUMUMU;

yBaXEHHUSI K TPOIECCY TBOpUYECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
OPUIOKEHUS] XMMHH, OCO3HAHHMA TOTO, 4YTO JAaHHbIE HAYKH €CTh pe3yJabTaT
JUIATENbHBIX ~ HAOMIOEHUH, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/a YU4EHBIX U MPAKTUKOB;



UHTEpeca M IMO3HABATEIbHBIX MOTHMBOB B IMOJIYYEHUU M TOCIEAYIOLIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JTOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, ’TUYECKOT0 TIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3UIUMN HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUUN
MOCTYIIKOB;

4) dpopMupoOBaHNS KYJIbTYPHI 310POBbS:

NOHMMAaHUSl LEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUUYECKOMY 3]I0POBBIO;

coOto/IeHrss TpaBui O€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
NIOBCETHEBHOM KU3HHU, B TPYAOBOU NESITENBHOCTH;

NOHMMAaHUS UEHHOCTH TPaBWI HMHJIMBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYaIUsIX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIOACH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATHS BPEAHBIX NMPUBBIUEK (yNOTpeOIeHUs
AJIKOT0J151, HAPKOTUKOB, KYPEHUS );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHWU MPAKTUYECKUX 3aj1ay
COLIMAJIBHOM HAIIPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYCHHIO MPOQPECCHl Pa3IMdHOro poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI M0 XUMUHU;

yBaXXEHUS K TPYILY, JIIOJIAM TPY/ia U Pe3yJibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHJIMBHIYaJIbHON TpaeKTOpuu
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH O0IIIECTBA;

6) 3K0JI0TM4eCKOro0 BOCIIMTAHMS:

AKOJIOTHYECKU LEJIEeCO00PA3HOr0 OTHOUIEHUS K NPUPOJAE KaK HCTOYHUKY
CYILECTBOBAHMUSI KU3HU Ha 3eMJie;

NOHUMAaHUS TJIOOATBHOTO XapaKTepa SKOJOTWYECKUX MPOOJIeM, BIIHUSHHUS
SKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIUATBHOU CpPEbL;



OCO3HaHUSI HEOOXOJWMOCTH WCIOJb30BaHUS JOCTWKEHUA XUMHH IS
pELIeHHs] BOMPOCOB PALIMOHATIBLHOI0 IPUPOIONOJIb30BAHUS;

AKTUBHOTO HEMPHUATHS JICUCTBUN, NPUHOCIIIUX BpEl OKpYKalolen
NPUPOJHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJIATOMPUSTHBIE KOJIOTHUYECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX JIEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMYECKOr'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOMN
NPAKTUKE, CIIOCOOHOCTM W YMEHHUS AaKTUBHO TPOTHUBOCTOSITH  HJICOJOTHH
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHMs CcrneluUKd XUMHU KaK HayKd, OCO3HaHUA €€ poiu B
(GbopMUPOBAaHUN PALMOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NPEJICTaBIICHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOTHOT'O PABHOBECHS;

yOSKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM IS COBPEMEHHOU
UUMBWIN3ALMUKU: B €€ T'yMaHUCTUYECKON HaNpaBIIEHHOCTH W BaXXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepUabHOM KYJIbTYpbl, B PEIICHUH [JI00ATbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOH,
MUIIEBOM M 9KOJIOTMUYECKOW 0€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeueHun
YCIIOBHM YCTIENTHOT'O TPYy/a U IKOJIOTHYECKU KOMGMDOPTHON KU3HU KKIIOTO WieHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: TIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJiydyaeMble 3HAHUS JIJIsl aHallM3a U OOBSICHEHUS! SIBIICHUM OKPYXKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUH, YMEHUS JieJlaTb 0OOCHOBAHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C LEJIbI0 TOJYyYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKHME 3HAHUA s
penieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKON IESITENbHOCTH;

TOTOBHOCTH H  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caMOoOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMUHU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3nuyHbIX chepax npodeccuoHaIbHOMI
NESATENbHOCTH.



METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHSI IIPOrPaMMBbI TIO XUMUHU Ha YPOBHE
CpemHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HaYuMble 11 (GOPMUPOBAHHS  MHUPOBO33PCHHS  OOYUaIOIIUXCS
MEKIUCIUTUITMHAPHBIC (MEXIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINEC
IICJIOCTHOCTh HAYYHOH KapTHHBI MHpa W CHEONU(DHUKY METOJOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIESCTBO, SHEPTHs, SIBICHUE,
IpoIeCcC, CHCTEeMa, HaydHbIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHs, UCCIIeIOBaHKe, HAOI0ICHUE, U3MEPCHUE, SKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCaAIbHbIC yueOHbIC NEHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PErYISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHuE (yHKLIMOHAIBHOM
IPAaMOTHOCTH U COLMATIBHON KOMIETEHIIUN 00 y4aroINXCs;
CIIOCOOHOCTB o0yyaroumxcs UCTOJIb30BAaTh OCBOEHHbIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUCCKHUE 3HAHUS M YHUBEpPCAJIbHBIC ydeOHBIC
JEWCTBUS B MIO3HABATEIBHON U COLMAIIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISTHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JJOruYecKue JaeicTBUsI:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeiaTh IEIH JEITEILHOCTH, 3ajJlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIBTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LIETSAMU;

WCIIOJIb30BAaTh TMPH OCBOCHUM 3HAHUM MPUEMBI JOTMUYECKOTO MBIIIJICHUS
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATUM M YCTaHABIMBATh MX B3aWMOCBSI3b,
WCITOJIH30BaTh COOTBETCTBYIOIINE ITOHATHS JJII OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAaHUS U KPUTEPUU JJIa KJIacCU(PHUKAIIMU BEIIECTB MU
XAMHUYECKHUX PEaKIIUM;

YCTaHABIMBATh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXAY HU3YyYaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXICHHUS (MHIAYKTUBHBIC, JCAYKTUBHBIC, IIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIFOUCHUS;

IPUMEHSATH B MPOIECCE MO3HAHUS MCIOJIb3yEeMbIE B XUMHUHU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BLIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMmyja, ypaBHEHHE XHMHYECKOU



peakiyy — MPU PEHICHUU Y4eOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BAaHHBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XMMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HcCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMU METOJIOB HAy4YHOTO MO3HAHHUS BEIIECTB U XHUMHUYECKHUX
peaKLnil;

(dbopMyIHpOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJAJ€Th HAaBBIKAMHM CAMOCTOSITEIBHOIO IJITAHUPOBAHUS M IPOBEACHHUS
YUYEHUYECKHX AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJIOM
mpoiiecca, CaMOCTOSITETbHO MPOTHO3UPOBATH €ro pe3yiabTar, (POopMYIUpOBaAThH
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOICIIaHHON paboTe;

nprOOpETaTh OMBIT YYEHUYECKOHW UCCIIEeOBATEIbCKOW W MPOEKTHOM
NESATENbHOCTU, TPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajlady, MNPUMEHEHHUIO Pa3IuYHBIX
METOA0B MTO3HAHMUSI.

3) pabora ¢ nudopmanueii:

OPUEHTUPOBATLCA B PAa3JIMYHBIX HWCTOYHMKAX UWHoOpMamuu (HAy4dHO-
NOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepkKaHUs, CIpPaBOYHBIC IOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIIMIO PA3IMYHBIX BUAOB U (GoOpM
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYNBOCTH;

(dbopMyIHpoOBaTh 3aMpoOChl U MPUMEHATh PA3IMYHbIE METOIbI MPHU MOUCKE U
orbope wHPOpPMAIIMKA, HEOOXOAWMOW JUISI BBIMOJHEHHS Y4eOHBIX 3ajad
ONPEAEIIEHHOrO TUIIA;

npuoOperaTrh OIBIT HCIOIb30BaHUs HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpPATh  ONTUMAIBHYIO  (GOpMY  TPEACTABICHUS
uH(popmaluu (cxemsbl, rpaduKH, JUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B Ka4yeCTBE CpEJICTBA IMpu paboTe ¢
XUMHUYECKOM uHGpOpMaIMel: TpPUMEHSATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CHMMBOJIMYCCKUC CPEACTBA HAITIAJHOCTH.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe JelCTBUS:



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MOM TEMBI B XOJ1€ JUAI0ra U/UiH
JTUCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYITUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEIIBHO BBITIOJTHEHHUS MPEIJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pPEe3yIbTaTOB IMO3HABATEILHON MEATEILHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIHFHO MJIM COBMECTHO CO CBEPCTHUKAMH TPH BBHITTOJTHCHHH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTHYECKONW pabOThI MO MCCACAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PEaTN3alli Y4eOHOIO MPOCKTa, U (HOPMYJIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEIEHHBIX HCCIICMIOBAHWA MyTEM COTJIACOBAHUS TO3UITUN B
X0J1e 00CYXJIeHUSI 1 00OMEHA MHEHHSIMU.

PeryisiTuBHbIE YHHBepCcaJbHbIe YueOHbIe 1eliCTBUSA:

CaMOCTOSITEJIPHO TUIAHUPOBAaTh M OCYLIECTBJISATh CBOI IO3HABATEIbHYIO
JeSITEeNbHOCTD, ONpeaensis e€ IMend W 3aJayd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  alrOPpUTM  JIEUCTBUM  TpHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEIOBAaTENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIN CHOCOO HMX pelIeHHs ¢ Y4YETOM IMOJNyYeHHUs HOBBIX 3HAHUNA O
BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JESITENBHOCTH HAa OCHOBE CaMoOaHalu3a H
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOSCHUS MPOTPAMMBI 10 XUMHUH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEAHEro OOIIero oO0pa3oBaHUs BKIIIOYAIOT CIEHUPUUECKUE
JUTSl y9eOHOTO TpeaMeTa « X UMHUs» HayYHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHMIO, MHTEPIPETAIMA U NIPEOOPA30BAHUIO 3HAHWM, BUJIbI JCSITEIHLHOCTU
M0 TMOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTyalUsiX, a TAK)KE B PEAbHbIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX ¢ XUMUEH. B
nporpaMMe IO XUMHUHU HPEAMETHBIE PE3YyJbTaThl MPEJACTABICHBl MO TojaM
V3YUYCHMUSL.

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTpakaroT:

c(hOpMHUPOBAHHOCTh IIPEACTABICHHM: O MECTE€ M 3HAYCHUH OPraHUYSCKOU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJihi B 00ECHEUYEHUU YCTONYUBOIO
pa3BUTHUS YETIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTMUYECKOM, YHEPTeTUUECKON U



NUIIEBOM 0€30IaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3[JaHUM HOBBIX MaTEpPHUAJIOB,
HOBBIX MCTOYHHKOB SHEPTHH, B o0ecrie4yeHun palOHAIBHOIO
IPUPOOIONb30BAHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJI0OBeKa, a TakKKe OKOJIOIMYEeCKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPELE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, AP0 U DJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE M BO30YXAEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIys AaTOMHBIX OpOuTanel, HWOH, MOJeKyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCICHUS, XUMAYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOJHBIN CKENET, (PyHKIMOHAIbHAS
rpynma, paaudkai, CTPYKTypHble (opMmynsl (pa3BEPHYTHIE, COKpallEHHbBIE,
CKEJIETHBIE), HM30MEpHUsS CTPYKTYpHass M NPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPbl, TOMOJOTUYECKUA pAJl, TOMOJOTH, YIJIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEpKAIME OPraHUYECKHE COCAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIADHBIE COCIMHEHMS; TEOPUHU, 3aKOHBI
(mepmonnueckuii 3akon J[. W. MengeneeBa, Teopusi CTPOCHUS OPTraHHUYECKUX
BeniecTB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHECHHUS
U TIPEBpallCHUs] DSHEPIHMM IIPU XUMUYECKHX pEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHWs, JIEKAIIUE B OCHOBE
NOHUMAaHMS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJIEHUM; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKMX pPEaKkIUi, TEPMOJWHAMUYECKHX M KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aHMHOM BJIMSHUM aTOMOB M I'PyIIl aTOMOB
B MoJieKyJax (MHAYKTUBHBIA U Me30MepHBIN 3¢ ¢ekThl, opuentanTsl | u Il pona);
(haKTOJIOrNYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU M OE3011aCHOM
UCMOJIb30BAaHUN BAXKHEMIIMX OPraHWYECKUX BEIIECTB B OBITY M IMPAKTUYECKOU
NESTENbHOCTH  4YeJOBeKa, OOIIMX  HAay4yHbIX NPUHLUIAX  XUMHYECKOIO
NPOU3BOJICTBA (Ha MPUMEpPE ITPOU3BOICTBA METAHOJIA, TepepaboTKH He(PTH);

c(OpMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTE€pPHbIC MPU3HAKU TMOHSATHUMH,
YCTAHABJIMBATh UX B3aHMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME IOHITHUS NpHU
OIMCAHUHU COCTaBa, CTPOCHUs U CBOMCTB OPTAHUYECKUX COCAUHEHNN;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCITOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUJII COCTABJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) OPMYJ OpraHUYECKUX
BELICCTB;

COCTaBJISATh YPABHEHUS] XMMHUYECKUX PEAKIMN U PACKPbIBaTh UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl  IMOCPEACTBOM  COCTABJIEHUS
AJIEKTPOHHOIrO OajaHca JTHUX pEaKUUi, peakiuii HOHHOro oOOMEHa MyTEM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHHUI;



W3rOTaBIIMBATh MOJEIN MOJEKYJ OPraHWYECKHUX BEIIECTB I WIIIOCTPALMU
X XUMHYECKOr0 U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJICKHOCTh H3YYEHHBIX
OpPraHWYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJacCy/Tpynme COEOUHEHHWM, [daBaTb UM Ha3BaHUA IO CHUCTEMaTHYECKOU
Homenkiarype (IUPAC) u npuBOIUTH TPUBHAIBHBIC HAa3BaHWS MJIA OTACIIBHBIX
Npe/ICTaBUTENIed OPraHMYECKUX BEIECTB (3TUJICH, alleTUIICH, TONYOJI, TJIMLIEPUH,
STWICHTJIUKONb, (eHoN, (GopMaibIeTru/l, aneTaabIerull, aleToH, MypaBbUHAas
KHCJIOTA, YKCYCHAs KUCJI0Ta, CTEAPUHOBAs, OJIEMHOBAs, ITaJJbMUTHHOBAsI KUCJIOTHI,
[VIMLMH, aJlaHuH, MajibTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONpPENESATh BHJI XWMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAMHEHUSIX (KOBAJICHTHAsT W WOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa st 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS,

cOpMHPOBAHHOCTh ~ YMEHHM  XapakTepu3oBaTh  COCTaB,  CTPOCHHUE,
dusznueckre U XUMUYECKHE CBONCTBA TUIMUYHBIX TMPEICTABUTENIEH Pa3THMUHBIX
KJIACCOB OPTaHMYECKHUX BEILIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJTKEHOB, aJIKaJUECHOB,
AJKWHOB, apOMAaTHUYECKHUX YIJIEBOJOPOAOB, CIUPTOB, AalbIECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MIPOCTHIX U CIOXKHBIX (PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHCIJIOT, O€IKOB, yrjieBOAOB (MOHO-, JU- U TOJHCAXapHJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b ~ MEXAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMHA C MCIOJIb30BAHUEM CTPYKTYPHBIX
bopmyr;

c(hOpMHPOBAHHOCTh YMEHUS TMOATBEPXKJAaTh HAa KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COETMHEHUM OT
KpPaTHOCTHU Y TUIA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3M ), B3AUMHOT'O BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
celpbsi  (He(Th, NPUPOAHBIN Ta3, yroiab), CHOCOOBI €ro mnepepaboTKu U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CUCTEMO 3HAHMM O €CTECTBEHHO-HAayYHBIX
METOJIaX TO3HAHUS — HAOJIOJICHUH, U3MEPEHUHN, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peaTbHOM U MBICIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS,

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICIIUTEIBHON JIESITEIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATH3alIUI0, BBISIBICHUE MPUYUHHO-CICICTBEHHBIX CBS3EH — JJIsi U3y4YCHUS
CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTb YMEHHU: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUAMHU U TPEACTABICHUSMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHUS CYIIHOCTH MAaTE€pUaIbHOTO E€AWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKON XUMHM ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(OpMHPOBAHHOCTh YMEHWI: TPOBOJUTH PACUETHI 10 XUMHUYECKUM
dbopMynamM ¥ ypaBHCHHSIM XUMHUYECKUX PEAKIIMI C MCTIOIL30BaHUEM (HU3HUECKUX
BeIWYUH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacu€Thl MO HAXOXKICHUIO XWMHYECKOHN
(dbopMynBl BEIMIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, MIIOTHOCTU Tra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHAJTU3UPOBATH U OLICHUBATH
C TIO3UIUMH  DKOJOTMYECKOM  Oe30MacHOCTH  MOCHEACTBUS ~ OBITOBOM |
NIPOW3BOJICTBEHHOW JIEATEIHHOCTH YEJIOBEKAa, CBS3aHHOM ¢ mepepadoTKOM
BEII[ECTB, UCIOIL30BaTh MOJYYEHHBIC 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIIeHUN
po0JIeM B CUTYaITUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TJIAaHUPOBATh M TPOBOIHTH
XUMUYECKUN SKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPraHUYEeCKHUX
BCILIECTB, KAUECTBECHHBIC pEAKIIMU YIJIEBOAOPOJIOB PA3JIMWYHBIX KJIAaCCOB U
KUCJIOPOJCOAEPKAIIUX OPTraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIBHBIX
3a/lad MO PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJACHHEM TPABUI
Oe3omacHOro oOpalleHus ¢ BeleCTBaMU U JabOpaTOpHBIM 00OpYIOBaHUEM,
dbopmynupoBaTh 1€db UCCIEAOBaHUS, MPEACTaBIATh B pazIM4yHOM dopme
pEe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJTI0IaTh TIPAaBWJIA HYKOJIOTHYECKHU IIeIeCO00Pa3HOTO TIOBEACHHS B OBITY W
TPYAOBOM JEATEIIBHOCTA B LEISAX COXPAHEHHSI CBOETO 3J0POBbS, OKPYXKAIOUIEH
IPUPOTHOM CPEAbl U IOCTUKEHHUS €€ YCTOWUNBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHUYECKOTO JEWCTBUS Ha >KUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, TOHMMAs cMbIci nokazarens [1JIK;

aHAJM3UPOBATH 11€JECO00PA3HOCTh MPUMEHEHUS OPTaHWYECKUX BEIIECTB B
MPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0Jb3a;

c(OpMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIISTH IIEJICHANPABICHHBINA TTOUCK
XUMUYECKON MH(OpMaIMK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHasi M yueOHO-Hay4YHas
auTepaTypa, cpeacTBa MmaccoBor uHdopmanuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XMMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHH C MOCTABICHHON y4eOHOM 3a/1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPaKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepHaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M IM03HABA€MOCTH SBJICHUI MPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ poJii B 00ECIEYEHUH YCTONYMBOTO
pa3BUTHUS, B pEIICHUU NPOOJEeM HKOJIOTUYECKOM, SHEPreTUYECKOM W THIIEBOU
0C30IaCHOCTH, B Pa3BUTUHM MEIWIIMHBI, CO3JJaHMM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB AHEPruHM, B OOECIEUECHUU PAlMOHAJIBLHOI'O MPUPOJIONOIL30BAHUS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUSI W OOIIEH KyJbTYphl 4YeJIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIICHHMS K CBOEMY 3JI0POBBIO M IIPUPOJIHOMU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralolne MOHATUS — XUMHUYECKH JJIEMEHT, aToM, SJIpO aroma,
W30TOIIBI, JICKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXXIEHHOE COCTOSHUS aToma, THOpHAM3alus aTOMHBIX OpOHWTajed, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJICKTPOOTPHUIIATEIbHOCTh, CTENEHb  OKHUCIICHHUS,
XUMUYEecKasi CBsA3b (KOBaJICHTHasi, HOHHAs, MeETa/uIMuecKas, BOJOpPOHAs),
KpUCTaJUIMYeCKass pemérka, XUMHYECKas peakius, pacTBOpP, DJICKTPOJIMTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECKAs JIUCCOLMAlIMS, CTENeHb JUCCOIUAIUU,
BOJOPOJHBIN TOKa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XUMHUYECKON peakIuu, CKOPOCTh XUMHUECKON peaKIii, XUMHUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TCOPHUS AIEKTPOJUTHUYECKOM AUCCOLMAIMU, TEPUOAUYCCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXPaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U
MpEBpaIEHUs SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJWYECKHUHN SI3BIK
XMMHHU, MHPOBO33PEHUYECKUE 3HAHWA, JIeKAllMe B OCHOBE IOHUMAHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM,  COBPEMEHHBIC
NpEACTaBICHUS O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSIPHOM U
HAIMOJICKYJIIPHOM  YPOBHSX; TIPEJACTaBICHHS O MeXaHHW3MaxX XHUMHYECKHUX
peakuuii, TEPMOJAMHAMHUYECKUX M  KHHETHYECKHX  3aKOHOMEPHOCTSX  HUX
MPOTEKAHUS, 0 XMUMHYECKOM PaBHOBECHM, PACTBOpPaX M JUCIEPCHBIX CHCTEMAax;
(aKTOJIOrMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTaBE, IMOJYYCHUH U O€30MacCHOM
WCITOJIb30BAaHUN BaKHEUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOU
JNEATCIbHOCTH  YeJIOBEKa, OOIMMX  HAYYHBIX  NPHHIUIAX  XHMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTb YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSTHMH,
yCTaHABJIMBATh WX B3aWMOCBS3b, HUCIIOJL30BaTh COOTBETCTBYIOIINE MOHSATHS IMPH
OMMCAaHUU HEOPTaHMUECKUX BEIIECTB U UX MPEBPAICHUI;



c(OpMHUPOBAHHOCTh YMEHHS MCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY IS
coctaBieHus (GopMyn BelIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTAEIbHbIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI ONPEAETSATH BAIEHTHOCTh M CTEMEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX, BUJ XMUMHYECKOU CBs3U (KOBaJEHTHas,
WOHHASl, METAJUIMYecKas, BOJOPOJIHASA), THUIN KPUCTAUIMYECKONW PEmIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XMMHYECKOW CBSI3W W THUNA KPUCTAUIMYECKON pemeéTku, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHI:  KJIaccU(UIUPOBATh:  HEOPraHUYECKUE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH 1O PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrouudx BeELIECTB, TEIIOBOMY 3G (deKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCICHUS OJJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTajuzaTopa M
ApyTUe); CaMOCTOSATENbHO BBIOUPATh OCHOBAHUS U KPUTEPUH JUIs KJIaCCUPUKALUN
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICH MEPUOJIMYECKOro 3akoHa /1.
W. MenneneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
¥ IPOTHOCTHYECKYIO QYHKIUH;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOJOB
[lepuognueckonn  cucremsr .M.  MengeneeBa,  UCHOJNB3ys  TOHATHS
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTaNN», «OCHOBHOE U BO30YXJAEHHOE HHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMUMHYECKHX AJIEMEHTOB U MX
coequHeHUM no nepuojgaMm u rpynnaMm Ilepuonmnueckor cucremsr [[. U
MeHnneneeBa, BaJl€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJICKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHMM: XapakTepu3oBaThb (OMHCHIBaTH) 0OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEPKIAATH
CYILLIECTBOBAHME TEHETHUYECKOW CBS3M MEXIy HEOPraHWYECKMMH BELIECTBAMH C
NIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OpMHPOBAHHOCTh YMEHHUSI PACKpBIBATh  CYIIHOCTh: OKHCIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUUi MMOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEAKUMH; peakuil HOHHOrO OOMEHa MYTEM COCTaBIICHUA HUX MOJHBIX WU
COKpAalllEHHBIX  MOHHBIX  YPaBHEHUM;  peakUUd  THUAPOIM3A;  PeaKkuuu
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe TUAPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUA);



c(hOpMUPOBAHHOCTh YMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi ¢ y4€TOM HX DHEPreTHUUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTH XHUMHYECKOW peaKIMhd B 3aBUCUMOCTH OT Pa3IudYHBIX
(bakTOpoB, a TaKXKE XapaKTep CMEIICHUS XUMHUYECKOrO PAaBHOBECHUS 1101 BIMSTHHEM
BHeIIHUX Bo3zaeicTBuil (mpuniun Jle [Ilarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE PEaKIIHH,
JeXalie B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHUsS CEpPHOW KHUCIOTHI, aMMHaKa,
oOIue Hay4yHbIE TIPUHIMIBI XUMUYECKUX TPOU3BOJICTB; II€JIeCO00Pa3HOCTh
MPUMEHEHUS] HEOPTaHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIICHUS PUCK-TI0NH3A;

c(OpMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJIaX HAYYHOTrO
MO3HAHUS SBJICHWA TPUPONBI — HaOMOIEeHNe, HW3MEpPEHHe, MOJACIUPOBAHUE,
AKCHEPUMEHT (peaibHbIN U MBICIICHHBIN ), HCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS MPUMEHSITh 3TH 3HAHUS MPU IKCTIEPUMEHTATHLHOM HCCIICIOBAHUU BEIIECTB
U 17 OOBSICHEHUS XMMHUYECKUX SBJIICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOM JESTEIHbHOCTH YEJIOBEKA U B TTIOBCEHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTb YMEHHUSI BBISBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUAMHU U TPEACTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJ1ee 0OCO3HAaHHOT'0 MOHUMAHHUS MAaTEPUATHLHOTO €IMHCTBA MHPA;

c(OPMHPOBAHHOCTh YMEHUS TPOBOAWTH PACUETHI: C HCIOIH30BAHUEM
MOHSITUM «MaccoBasi JIOJIsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAS KOHLICHTPALIUS»;
Macchl BEIIeCTBa WM 00bEMA raza Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TErioBoro 3¢ dexra
peakIuy; 3HAYCHHUS BOJAOPOJHOrO MOKa3aTessl pacTBOPOB KHUCIOT M IIEIOYEH C
W3BECTHON CTEIMEHBIO JHMCCOIMAIMU; Macchl (00Bh€Ma, KOJIMYECTBa BEIIECTBA)
NPOAYKTa PeaKIu, €ClM OJIHO M3 UCXOIHBIX BEIIECTB JaHO B BUJE PAacTBOpa C
oTpeenéHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA WU JIAHO B M30BITKE
(UMeeT TMpUMECH); JOJIM BbIXOJIAa MPOJAYKTAa peakiuu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IJIAHUPOBATh M TPOBOAUTH
XUMUYECKUH  OKCIepuMeHT  (IpOBENEeHHWE  peakiMid  HMOHHOTOo  OOMeEHa,
MOATBEPKICHUE KaueCTBEHHOTO COCTAaBa HEOPTAaHMYECKUX BEIECTB, ONpPECICHUE
cpelbl PacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, HU3YYEHUE BIIMSHUS
paznuYHBIX  (PAKTOpPOB HAa  CKOPOCTh XHMHUYECKOW pEaKIMH, peIIeHue
DKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaMm «Meramis» u  «Hemeramwib»y) ¢
coOJII0IeHnEM TpaBUil O€30MacHOro OOpallleHHs C BEIIECTBaMU U JabOpaTOPHBIM
obopynoBaHueM, GOpMyJIUpPOBaTH 1I€db  HMCCJIEAOBaHUSA, TNPEACTABISATh B
paznuyHOi (opMe pe3ybTaThl IKCIEPUMEHTA, aHAIU3UPOBATH M OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hopMUPOBAaHHOCTH YMEHUI: COOJIIOAATh MpaBUiIa MOIb30BAHUS XUMHUECKOM
nocynod u jabopaTopHbIM 00OpyIOBaHUEM, OOpalieHuss C BEIIeCTBAaMU B
COOTBETCTBUHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, HKOJIOTHYECKHU IIEJIeCO00pa3HOr0 TIOBENCHHS B OBITY W TPYIOBOM
JEATEIbHOCTA B LIETSAX COXPAHEHHSI CBOETrO 3JI0POBBS, OKPYKAIOLIEH MPUPOTHON
cpenbl U JOCTHXKEHHS €€ YCTOWYMBOIO pa3BHUTHS, OCO3HABAaTh OMACHOCTh
TOKCUYECKOTO JCHCTBUS HA >KUBBIE OPraHU3Mbl ONpPEIEeTEHHBIX HEOPTraHWYECKUX
BEIIECTB, MOHMUMAas cMbIch nokaszaresns [IJK;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEJICHANPABICHHBIA TONCK
XUMUYECKOW MH(OpMAIMK B Pa3JIMYHBIX UCTOYHUKAX (Hay4dHasi M yueOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoi nHopmaluu, HTEpHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO0 MH(pOpMaIuio, mepepadbaTrpiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.
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Uroro no pazgeny 12
Pa3znen S. BoicokoMoiIeKyJJIpHBbIE COeIMHEHUSA
5.1 BricokomoieKyIsipHbIE COETUHEHUS 6 https://m.edsoo.rt/VLVADEWAB
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102
ITPOTPAMME




11 KUIACC

HaumeHoBaHue pa3iesioB U4 TeM

KoaudecTBO 9acoB

DJIeKTPOHHBIE (U(POBHIE)

Ne ni/m Kontpoabubie | Ipakruueckue
NMPorpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsI padoThbI
Paznen 1. TeopeTuyeckne 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit
3akoH U llepuoguueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGJPC
XUMHYECKHX d1eMeHToB /1. M.
Menneneena
CrpoeHnue BemiecTBa. MHOT00Opasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XUMUYECKUE PeaKIuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro o pazgeny 39
Pa3pnen 2. Heopranumueckass Xumust
2.1 Hewmetasuibl 31 1 https://m.edsoo.ru/9NCC2YQR]J
2.2 MeTtamist 23 1 2 https://m.edsoo.ru/YEU9WRIJ21
Hroro no pazneny 54
Paznen 3. Xumud u :Ku3Hb
MeTtoabl mo3HaHUS B XUMUHU. XUMHUSA U
3.1 9 https://m.edsoo.ru/20Q40I6N XK
JKU3Hb
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 g

[NPOI'PAMME




IHOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

KonTtpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3Y4eHM S

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipenmer u 3HaueHUE
OpraHUYEeCKOW XMMUH,
MpeJcCTaBIeHHEe 0 MHOT000pa3un
OPraHUYEeCKUX COCTUHEHUN

https://m.edsoo.ru/48G4H34K4

DNEeKTPOHHOE CTPOCHHE aToMa
yriepo/ia (OCHOBHOE U
BO30Y)XIEHHOE COCTOSTHUS ).
BasieHTHBIE BO3MOXKHOCTH aToMa

yriepona

https://m.edsoo.ru/ODI6T8L.9R

XuMHYECKas CBSI3b B
OpPraHNYECKHUX COCIUHECHHSIX.
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CB3EH

https://m.edsoo.ru/C42CCDYS5S

Teopust cTpoeHUs1 OpraHUYECKUX
coenunenui A. M. bytieposa

https://m.edsoo.ru/MIAFQ4PQO

Buns! nzoMepun: CTpyKkTypHas,
IPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3G HEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COEeIUHEHNN

https://m.edsoo0.ru/GN3QZ8 AHX

IIpencrasnenue o

https://m.edsoo.ru/P6AQNOU22




KJaccupuKaluu u
CHUCTeMaTHUYeCKass HOMEHKJIaTypa
(IUPAC) oprannueckux
BEIIIECTB

Knaccudukanus peakiuii B
OPraHUYeCKOU XUMHH

https://m.edsoo.ru/M5DJYMPIM

Cucremarusanusa U 00001eHne
3HaHUH 110 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTHYECKUH PSI,
obmas gopmMya, HOMEHKIATypa
Y U30MepHs, FIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

(DI/ISI/I‘—IGCKI/IC U XUMHWYCCKHUEC
CBOMCTBA aJIKAaHOB

https://m.edsoo0.ru/GVSLNQJ3X

11

HaxosxneHnue ankaHoB B
npupojie. CriocoObI MoTydyeHus: 1
MIPUMEHEHNE aJTKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

uknoankaner: oomas Gopmyna,
HOMEHKJIATypa M U30MEpHs,
0COOEHHOCTH CTPOCHUS U
XHMHYECKUX CBOMCTB, CIIOCOOBI
MOJIY4YCHHA U IMTPUMCHCHUC

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenue pacuérnsix 3a1au Ha
oTpezieNieHne MOJIEKYIpHON
(bopMyIIBI OPraHMYECKOTO
BEIECTBA I10 MACCOBELIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOSIIUX B
ero coctaB. CucteMaTu3amus u

https://m.edsoo.ru/ED66JALEK




000011IeHrE 3HaHUI 110 TEME

14

AJIKEHBI: TOMOJIOTUYECKHM PSI,
obmrast hopMyna, HOMEHKIATYPA,
3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE
MoJiekyit. CTpyKTYpHas M IIHC-
TpPaHC-U30MEPHSI ATKCHOB

https://m.edsoo.ru/NCGOE2K0J

15

dusnueckue 1 XUMUYECKUE
CBOMCTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

https://m.edsoo.ru/6XZHRIRTW

16

Crioco0bI mostyueHus u
NPUMCHEHHE aJIKEHOB

https://m.edsoo.ru/YSODCR6ZN

17

[TpakTrueckas padota Ne 1 mo
teme "[lonydyenue sTuneHa u
W3y4YeHHUE €ro CBOMCTB"

https://m.edsoo.ru/HHCGPAVHS

18

Pemienne pacu€THbIX 3a1a4 Ha
orpeziesieHue MOJIEKYIIpHON
(bOopMyITBI OPraHUIECKOTO
BELIECTBA

https://m.edsoo.rt/ XYWNMAYNA

19

AJKaJIUeHbI: CONPSKEHHBIE,
M30JIMPOBAaHHBIE,
KyMyJaupoBaHHble. OcoOeHHOCTH
AJIEKTPOHHOI'O CTPOEHUS

https://m.edsoo.ru/EKDS1U5UV

20

XUMHUYECKUE CBOUCTBA
COIPSKEHHBIX JUEHOB

https://m.edsoo.ru/M356GLRBE

21

CrniocoOblI nony4eHus u
NPUMEHEHHE aJIKaJUCHOB

https://m.edsoo.ru/KTS8M1N272

22

AJIKUHBI: TOMOJIOTUYECKUH PS/I,

https://m.edsoo.ru/N65WYKD93




oOmras popMyna, HOMEHKIIATYpa,
JNIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pru3ndeckue cBoicTBa

23

XUMHU4YecKre CBOMCTBA aJKUHOB

https://m.edsoo0.ru/MQ7A03SUC

24

KauecTBeHHBIE peakiu Ha
TPOMHYIO CBS3b

https://m.edsoo.ru/45UN142UY

25

Crioco0bI nostyyeHus u
IPUMEHEHHE aJIKUHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agay: pacu€rsl 1o
YPaBHEHUIO XUMUYECKON
peakuuu

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremarusanusa U 00001eHne
3HaHUH 110 TEME

https://m.edsoo.ru/I9DNOP1NS8

28

ApeHBI: TOMOJIOTHYECKUH psif,
oOmrast hopMyna, HOMEHKIATypa.
DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOJIyoJIa, UX
¢du3nueckue CBOUCTBA

https://m.edsoo.ru/WNGDLBKS5D

29

XUMHUYECKUE CBOMCTBA apPEHOB:
peaKIuu 3aMeIIeHUs

https://m.edsoo.ru/FCNHX9WY 1

30

XUMHUYECKUE CBOMCTBA apEHOB:
peaKLny PUCOEIUHEHNS,
OKHCJICHHE TOMOJIOTOB OeH3011a

https://m.edsoo.ru/CSBNGDUCS

31

OCc00EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Peuienue pacu€THbIX 3a1a4 Ha

https://m.edsoo.ru/QFKSRGCXW




OTIpe/ieNIeHEe MOJICKYIISIPHOM
(bopMyITBI OPraHMIECKOTO
BELIECTBA

33

Crioco6bI nostyueHus u
IPHMEHEHHE apCHOB

https://m.edsoo.ru/2VKLXNJZ4

34

I'eneTnueckas cBs3L MCKIY
Pa3IMYHBIMU KJIaCCaMU
YTJIEBOJJOPOIOB

https://m.edsoo.ru/1X7QMST7F

35

Pacuérel mo ypaBHECHUSIM
XUMHYECKHX PEaKIUM.
CucreMaruzaius 1 00001IeHIE
3HAHUM T10 TEME

https://m.edsoo.ru/9VBZTY4PI

36

[Tpuponnsiii ra3. [lonyTHbIe
He(TSAHBIE ra3bl

https://m.edsoo.ru/CK1CUWWEN

37

KameHHBII yroiaps U IpogyKThl
ero nepepadboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp 1 ciocoOsbI €€
nepepabotku. [Ipumenenue
MPOYKTOB TiepepadboTKu He(hTH

https://m.edso0o0.ru/ORE9Y2CYG

39

['eHeTHUECKAsS CBSI3b MEXKILY
Pa3IMYHBIMH KJIACCAMH
yIII€BOAOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

I'anorenonpounsBoaHbIE
YIIEBOIOPOIOB: JIEKTPOHHOE
CTPOEHUE; PEAKIINU 3aMEILECHUS
rajoreHa

https://m.edso00.1u/XX94BSSGR

41

JlelicTBue miea04YeH Ha
rajJoreHIIPOU3BOIHBIC.

https://m.edsoo.ru/FF1 1CTQKA




B3aumoneiictBue
IUTAJIOTCHAJIKAHOB C MarHueM 1
MUHKOM

42

Cucremaruzanusa U 00001eHne
3HaHWIi 10 pa3aeny
"Yraesogopoibr"

https://m.edsoo.ru/6XBYFOLLD

43

Konrtponbnas padora o Teme
"Vranesonopozas"

https://m.edsoo.ru/EJHI90TTS50

44

[penenbHbIe OMHOATOMHBIE
CIHUPTHI: TOMOJIOTHYCCKHUIM P/,
obmrast opMyna, CTpOCHUE
MOJEKYI, U30MEPHUSL,
HOMEHKJIaTypa, KJIacCU(HKAIIHS,
busrueckre CBONCTBA

https://m.edsoo.ru/IONSKPMLB

45

XUMHUYECKHE CBOUCTBA
MpEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CrniocoOblI nony4eHus u
NPUMEHEHHE OJTHOATOMHBIX
CIMPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[TpocTsie 3pupbl: HOMEHKIATypa
Y U30MepHsi, 0COOEHHOCTH
(1)I/I3I/I‘~ICCKI/IX U XUMHUYCCKUX
CBOWCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaToMHbIE CIIUPTHI:
STUJICHTJIUKOJIb U TJIULEPUH, UX
q)mnqecm/le U XUMHUYCCKHUEC
CBOICTBa

https://m.edsoo.ru/KMYAE65AX




49

Crioco0bI nostyyeHus u
MPUMEHEHNE MHOTOAaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

DeHOII: CTPOCHUE MOJIEKYJIBL,
¢du3nueckue CBONCTBA.
ToxcuuHOCTH PeHoIIa

https://m.edsoo.ru/0117TP1EX

51

XuMudeckue cBoiicTBa (heHoa

https://m.edsoo.ru/DRURODFRJ

52

Crioco0bI nostyyeHus u
npUMeHeHue GpeHona

https://m.edso0.ru/60B9BOAKU

53

[TpakTueckas padora Ne 2.
Pemenue sxcniepuMeHTaIbHbBIX
3az1a4 no teme "CrnupTsl U
dbeHonsr"

https://m.edsoo.ru/SHIGNHMGK

54

Cucremarusainms u 0000IeHne
3HaHUH 110 TEME

https://m.edsoo.ru/J7BOQOQOWB6

55

ANbIETHIBI M KETOHBI:
9JIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM TPYIIIIBI;
TOMOJIOTHYECKHUE PAIBI, 001IIast
bopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

Anbaerubl U KETOHBI:
¢u3nUeckre CBOMCTBA; peaKkIuu
IIPUCOEAVNHEHHUS

https://m.edsoo.ru/FTMHFTV8V

57

PeaKHI/II/I OKHUCJICHUA 1N
KauCCTBCHHBIC PCaKIIUU
aAJIbACTHIOB 1 KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0b! nostyueHus

https://m.edsoo0.ru/KOSEDOZNC




aJIbACTUA0B U KCTOHOB

59

OIHOOCHOBHBIE TIPEICTIbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOEHHS UX
MOJICKYJI

https://m.edsoo.ru/3AG3MMI12R

60

N3omepust 1 HOMEHKIIAaTypa
KapOOHOBBIX KUCIIOT, HX
(du3nUecKkre CBOMCTBA

https://m.edsoo.ru/SSRK8HSL 4

61

XUMHYECKHUE CBOMCTBA
MIPEACIIBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0EeHHOCTH CBOWCTB
MYypPaBbUHOM KHUCIIOTHI.
MHuoroo6pa3ue kapOOHOBBIX
KHMCJIOT

https://m.edsoo.ru/NCRPAK4Z0Q

63

OCoOeHHOCTH CBOMCTB:
HEeTIpeIeNIbHBIX 1
apoMaTHYeCKNX KapOOHOBBIX,
JTUKapOOHOBBIX,
TUJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTesn BHICIIUX
KapOOHOBBIX KHCIOT

https://m.edso0.ru/PO7B20AZG

64

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/ASMQOKWRS52

65

Crioco0bI nostyueHus u
MIpUMEHEHNE KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U8721

66

CrnoxHble 3¢upsbI:

https://m.edsoo.ru/4C5QIMALE




TOMOJIOTUYECKHHU P, 001Iast
dbopmyna, u3oMepus U
HOMEHKJIaTypa

67

DU3NYECKUE U XUMHUYECKUE
cBoiicTBa 3(pUpoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemienue pacu€THbIx 3a1a4: 1Mo
YPaBHEHUIO XUMHUYECKOU
pEeaKLry, Ha ONIPEIEICHHE
MOJIEKYISIPHOI POpMYITBI
OpPraHWYEeCKOro BEIECTBA

https://m.edsoo0.ru/K512Q0HVD

69

[Ipaktuyeckas pabora Ne 3.
Pemenue sxcnepuMeHTaNbHbBIX
3aja4 o teme "Kap6oHoBbIe
KUCJIOTHI. CrioskHbIC d(hUphI"

https://m.eds00.ru/OGEJG1Z60Q

70

Kupsl: ctpoenue, pusnueckue u
XMMHYECKHE CBOMCTBA
(ruaponus)

https://m.eds00.1u/9SIVVGAD3

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COZIEPKAIINX OCTATKU
HCMPCACIIbHBIX ) KUPHBIX KHUCJIOT.
Kups!l B npupone

https://m.edsoo.ru/HAIOMQYAG6

72

MpbUTa Kak COJTU BBICIIINX
KapOOHOBBIX KUCIIOT, HX
Moromiee aercteue. [lonstue o
CUHTETHYECKHUX MOIOIIUX
cpeactBax (CMC)

https://m.edsoo.ru/YPLLO9UE?7

73

I'eneTnueckas cBsI3b
YIJIEBOAOPOJOB U
KUCJIIOPOACOAEPKALINX

https://m.edsoo.ru/ASFISXVSU




OpTraHNYCCKUX BCIICCTB

74

Pacuérel no ypaBHEHUAM
XUMHYECKHUX PEaKIUn

https://m.edsoo.ru/LZ5SVLL2BX

75

Cucremarusanus u 00001eHue
3HaHUH 110 TEME

https://m.edsoo0.ru/SSWMEF7D7

76

OO61as xapakTepuCTHKa
YIJIEBOOB M KJIaCCH(PHUKAIINS
yIJIEBOJOB (MOHO-, TU- U
HOJIMCaXapUIbl)

https://m.edsoo.ru/01 RIX8HGR

77

Mounocaxapusl: puznyecKue
CBOMCTBA U HAXOXKJICHUEC B
pupoe

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue ritoKo3bl, €€
3HAaYCHUC B X KU3HCACATCIIbHOCTH
opraHusma

https://m.edso00.ru/6LS9BLN9Q

79

Hucaxapuasl: caxaposa,
MaJjbTO3a U JIaKTO3a.
Haxoxnenue B mpupojie u
MIPUMEHEHUE TUCAXAPUJIOB

https://m.edsoo0.ru/0YDXJOOUH

80

[Tonmucaxapuasl: CTPOCHHE
MaKpOMOJIEKYJ, GU3UYECKUE U
XUMHUYECKHE CBOMCTBA,
MpUMEHEHUE

https://m.edso00.1u/52Z6UKUNG

81

[Tonstre 00 HCKYCCTBCHHBIX
BOJIOKHAaXx

https://m.edsoo.ru/CPO60DRNM

82

Pemenne pacyeTHbIX 3a1a4 HA
OIIpeleICHUe JOJIU BBIXOJa
IIPOAYKTA PEAKLUU OT

https://m.edsoo.ru/FVQ99R8JH




TCOPCTUICCKHU BO3MOKHOT'O

83

Cucremarusanusa U 00001eHne
3HaHUM 110 pasnueny

https://m.edsoo.ru/YTA71SOGH

84

KonTponbHas pabota mo Teme
"Kucnopoaconepxarnue
OpraHUYEeCKHe CoeqUHEHUS"

https://m.edsoo.ru/40ZT3216M

85

AMUHBIL: K1accudukarms,
CTPOEHUE MOJIEKYJ, 001as
dbopmya, u3omepus,
HOMEHKJIaTypa U (pu3ndeckue
CBOMCTBaA

https://m.eds00.ru/64T9T10ZV

86

XUMHYECKHE CBOUCTBA
anupaTUIECKNX aMHUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWINH: CTpOEHUE aHWINHA,
0COOEHHOCTH XUMHUUYECKUX
CBOWMCTB aHWJIMHA

https://m.edsoo0.ru/FRTQ7TUDA

88

CrniocoOslI nosy4eHus u
NpUMEHEHHE aTn(aTHIECKIX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa
U u3oMepus, GU3ndecKkre
cBoricTtBa. OTAEIbLHbBIE
npeaACTaBUTCIIN O-aMUHOKHUCIIOT

https://m.edso0o0.ru/RQIQFGFVC

90

XUMHYECKHE CBOMCTBA
aMHUHOKHCIIOT, UX
OMOJIOrNYeCcKOE 3HAUCHHUE
amuHoKkucIoT. CUHTE3 U
TUAPOJIU3 MENTU]IOB

https://m.edso00.1u/I6QZ981X7Z




91

benkn xak npupoaHsie
MOJIUMEPBI; CTPYKTYPHI OEJIKOB

https://m.edsoo.ru/C031GD96B

92

XHUMHYECKHUE CBOMCTBA OEIKOB

https://m.edsoo.ru/67MDSJICA

93

AzoTcoaepixaiiue
reTePOIUKINYECKUE
coenuHeHus. HykiienHoBbIe
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Omonoruveckas poJib

https://m.edsoo.ru/6 A9U8JK1G

94

[TpakTrueckas padota Ne 4.
Pemenue skcriepuMeHTaIbHBIX
3aja4 Mo TemMe
"A3oTcoaepkaiiue
OpraHuYecKHe coequHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[TpaxkTuueckas padora Ne 5.
Pemenue skciepuMeHTATBHBIX
3as1a4 1o reme "Pacrio3naBaHue
OpraHWYECKUX COCTHMHEHUI"

https://m.edsoo.ru/4GSLO35TE

96

Htorosast koHTpoJbHas paboTa /
Bcepocculickas npoBepodHast
paborta

https://m.edso00.ru/R69Q6G8OU

97

OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUM U METOJIBI UX
CHHTE3a —IIOJIMMEpU3alus U
MOJIUKOHICHC AU

https://m.edsoo.ru/7SVOS 110N

98

ITnactmaccel. YTran3zanusa u
nepepaboTKa ImiIacTuka

https://m.edsoo.ru/IU7TEQ648Y

99

DnacToMephl: HATypalbHbINA

https://m.edsoo.ru/SO6ALFPLS




CUHTCTUYCCKHUC KAYTYKH. Pe3una

100

BonoxkHa: HaTypanbHBIE,
UCKYCCTBEHHBIC, CHHTETUYECKHE.
ITosmmmMeps! cienuaabHOrO
Ha3HAYECHUs

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTueckas padora Ne 6.
Pemenne skcniepruMeHTaIbHBIX
3aja4 1mo reMe "PacriosHaBanne
IUIACTMACC U BOJOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O00011eHNE ¥ CHCTEMATH3AIHS
W3YYCHHOTO MaTepuaa 1o TeMe
"BBICOKOMOJIEKYIISIPHBIE
coenuHeHU"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KouTpoianHbIe
Bcero P
padoThbI

IIpakTnyeckue
padoThbI

Jlata
U3y4yeHus

DJIeKTPOHHbIE HH(]poOBLIE
o0pa3oBaTe/IbHbIE pecypchl

AtoMm. CocTaB aTOMHBIX fJIEp.
XuMudeckui 3ieMeHT. M30Tonbl

https://m.edsoo.ru/NOPBJ3G7]

CtpoeHue 371eKTPOHHBIX 000JI0UYEK
aTOMOB, KBaHTOBbIE YHCIIa

https://m.edsoo.ru/9MTBPF8US

Krnaccugukamnus XuMHUIeCKuX
3JEMEHTOB (s-, p-, d-, f-3emMeHThI)

https://m.edsoo.ru/MDGLT301C

Pacnpez[eneHI/Ie 9JICKTPOHOB I10
ATOMHBIM Op6I/ITaJ'I$IM

https://m.edsoo.ru/HNSVIRET?2

DJEeKTPOHHBIE KOHPHUTypaIun
aTOMOB HJIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUU

https://m.edsoo.ru/S6MO11PUG

DneKTpOHHBIE KOH(UTYpaIiu
HMOHOB. DJIEKTPOOTPHUIIATEIHHOCTD

https://m.edsoo.ru/3ZORH4POQL

[Tepuoauueckuii 3aK0H U
[lepunonnueckas cucrema
XUMHYeCKHX djemenToB JI. M.
Menneneena, CBSI3b C
COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKUX DJIEMEHTOB
1 00pa3yeMbIX UMU MPOCTHIX U
CJIOKHBIX BEILIECTB I10 TpyMHnam u

https://m.edsoo.ru/M2BGS8LQGU




nepuoaam

Cucremarusamnus 1 00001IeHre
3HAHUH TI0 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunpl xuMudeckou cBSI3H.
MexaHu3Mbl 00pa3oBaHUsS
KOBAJIEHTHOM CBs3U. BogopoaHast
CBA3b. MEXMOJIEKYIISIPHBIE
B3aMMO/JICHICTBUS

https://m.edsoo.ru/Y SFOZQORM

11

BaneHTHOCTE U BaJIeHTHEIE
BO3MOKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYII
C UX T€OMETPUUECKUM CTPOECHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBieHust 0 KOMIUIEKCHBIX
COEJIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOPS

13

BemecTsa MOJIEKYIISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS.
THUIbl KPUCTAUTMYECKUX PENIETOK
¥ CBOMCTBA BEIIECTB

https://m.edsoo.ru/40CASLVY3

14

[lonsiTHEe 0 NUCTIEPCHBIX
cuctemax. [Ipencrasnenue o
KOJUIOMIHBIX pacTBOpax

https://m.edsoo.ru/SQWSNJMIO

15

HcTuHHBIE paCTBOPBI:
HACBILLIEHHBIE U HEHACHIIICHHBIE,
pacTBOPUMOCTb.
Kpucramnoruapatst

https://m.edsoo.ru/MI2GZKJ8B

16

CriocoObl BBIpaKEHUS
KOHIIEHTPALlMU pacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC




17

Pemenue 3amau ¢
HUCITIOJIE30BAaHUEM IMOHATHH
""MaccoBast 107151 paCTBOPEHHOTO

nn

BCUICCTBA , MOJIAPpHasA

KOHLeHTpauus"

https://m.edso00.ru/9YYGI9X6FN

18

Knaccudukanus v HoMeHKIaTypa
HEOPTraHMYECKUX BEIIECTB

https://m.edsoo.ru/Y3JUK9IMC4

19

Cucremaruzanus 1 00001menue
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFMS5

20

KontponbHas paboTa mo TeMam
"CTpoeHnue aToma.
[Tepuoauueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKHX djieMeHnToB 1. H.
Menneneesa", "CtpoeHue
BemiecTBa. MHOTooOpasue
BenecTs”

https://m.edsoo.ru/SARJUK9HZ

21

Krnaccudukanms XumMu4eckux
peaKIUii B HEOPraHUYECKOU U
OpraHMYECKON XUMHUHU. 3aKOH
COXPAaHEHMSI MaCChl BEILIECTB;
3aKOH COXpaHEHUsS U
MIpeBpaIEHUS YPHEPTUU TTPU
XUMHUYECKHUX PeaKIMsIX

https://m.edsoo.ru/ZOMZMSREE

22

TennoBbie 3¢ (HEeKTh XUMUYECKUX
peakuuii. Tepmoxumudeckue
ypaBHEHUS

https://m.edsoo.ru/9TSXHFMT4

23

Brrunciienus 1o ypaBHEHUSIM
XUMHYECKHUX PEAKUUU U

https://m.edsoo.ru/VSWAVUXOH




TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKopocTh XMMHUYECKOHN peaKInH,
€€ 3aBUCUMOCTb OT Pa3Iu4HbIX
¢akropos. Katanus u
KaTaJn3aTopbl

https://m.edsoo.ru/DSEHNDI9EL

25

T'omoreunsie n IrETCPOrcHHLIC
peaxiuu

https://m.edsoo.ru/RNSPOZ7YO

26

[IpaxTrueckas padbora Ne 1 o
Teme "BiusHue pa3nuyHbIX
(haKTOpOB HA CKOPOCTH
XUMUYECKON peakuuu"

https://m.edsoo0.ru/NGQO5JTY7

27

OOpatuMble U HeOOpaTUMBbIE
peaknuu. XMMHU4ecKoe
paBHOBecHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[paktuyeckas padora Ne 2 o
teme "BnusHue pa3nuuHbIx
(akTOpOB Ha MOJIOKEHUE
XUMHUYECKOIO PAaBHOBECHS"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTPOIUTHYECKAS
nucconuanus. CUiibHbIC U c1a0ble
ANeKTpOIHUTHL. CTeneHb
TMCCOLUAIIAN

https://m.edsoo.ru/SUIMTOHPO

30

HNonHoe npousBeneHue BOABIL.
Cpena BOJHBIX pacTBOPOB.
Bonopoausrii mokazarens (pH)
pacTBopa

https://m.edsoo.ru/7S6FNI1 YU

31

I'mpponus coneit. Peakuuu,
MPOTEKAIOILIKE B PACTBOPAX

https://m.edsoo.ru/LSHMAMHLJ




QJICKTPOJIUTOB

32

[paktuyeckast padora Ne 3 o
TeMe "XUMUYECKUE PEaKLIUU B
pacTBopax 3JIEKTPOJIUTOB"

https://m.edsoo.ru/RDSCXFMNS

33

OKHUCIIUTEIIHEHO-
BOCCTaHOBUTEJIbHBIC PEAKIINH.
Baxneimme OKUCIUTEIIN U
BOCCTaHOBHUTEIHU

https://m.edsoo.ru/AF9ATHSZT

34

MeTo IeKTPOHHOTO
(2JIEKTOHHO-MOHHOT0) OanaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTpOIU3 pacTBOPOB U
pacIuIaBoOB BEILECTB

https://m.edsoo.ru/7UCOBIP3Q

36

Pemenne 3a7a4 pa3JIM4YHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenue 3aJia4 Pa3JIMYHbIX TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

Cucremarusanus U 00001IeHIE
3HAHUH 110 TeMe " XUMHYIECKHE
peakuun"

https://m.edsoo.ru/O0CUUKMF1

39

Konrpomnsnas pabota o teme
"Xumuueckue peakuun"

https://m.edsoo.ru/E120ZSNS2

40

IlonoxxeHre HEMETAILIOB B
Ilepunonnueckoii cucreme
XUMHYECKHX d1eMeHToB /1. M.
MenzeneeBa 1 0COOCHHOCTH
CTpOeHHs uX aToMOB. Du3nveckue
CBOMCTBA HEMETAJIJIOB

https://m.edsoo0.ru/S2TIIG534

41

Annorponusi HeMeTauIoB (Ha
MpuUMepe KUCI0poa, Cephl,
dbocdopa u yriepona)

https://m.edsoo.ru/DKHVETX6S




42

Bonopon: nonyuenue,
(bU3nYeCcCKre U XUMUYECKUE
cBoiicTBa. ['mapuas

https://m.edsoo.ru/EOAB3TJZ2

43

TI"anorensl: HaXOXJICHUE B
MIPUPOJIE, CIOCOOBI MOTYYCHHUS,
(buznvecKrue 1 XUMUYECKUE
CBOMCTBA

https://m.edsoo.ru/SESM200XI

44

I'anorenoBonopoasl. Baxueiue
KHCIIOpOJCOAepKAIINe
COEJIMHEHUS TaJIOTEHOB

https://m.edsoo.ru/FWWHG6A36]

45

JlabopaTopHbIC U TPOMBIIIIICHHBIE
CHOCOOBI OJTYYEHUS TaJTOT€HOB.
[IpuMeHeHHE TaJOTeHOB U UX
COeIUHEHUN

https://m.edsoo.ru/ULSR2WQ2T

46

[paktuyeckas padota Ne 4.
Pemenne skciepuMeHTAIBHBIX
3amay o teme "l anoreHsr"

https://m.edsoo.ru/VJHPYU202

47

Kucnopon: nabopatopusie u
MIPOMBIIIIEHHBIE CIIOCOObI
MOJTy4YeHuUs1, PU3UUECKUE U
XUMHYeckue cBoiictBa. O30H.
[TpumeHeHne KUCI0poaa U 030Ha

https://m.edsoo.ru/SLQHHICFF

48

Oxcubl ¥ TEPOKCHUIBI

https://m.edsoo.ru/4AMRVPMOQAI

49

Pemenue 3aJla4 Pa3JIMYHbIX TUIIOB

https://m.edso0.ru/Q8LS0HZYY

50

Cepa: HaxoA€HUE B IPUPOJIE,
CIocoObI Oy4YeHHUsl, (pU3nuecKue
Y XMMHYECKHUE CBOMCTBA

https://m.edsoo.ru/3JASFNQQK

51

CepoBoaopon, cyabhuabl

https://m.edsoo.ru/PMO9PHT23




52

Kucnopoaconepxatue
coeuHeHUs cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KHCJIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[Ipaktuyeckas padota Ne 5.
Pemenue skcniepuMeHTAIBHBIX
3aga4 no teme "Cepa u e
coenuHeHus"

https://m.eds00.1u/9S76ZZRFW

54

A30T: HaAX0KJIEHHE B PUPOJIE,
crocoObl oMydeHusl, (pusndeckue
1 XMMHYECKHE CBOMCTBA. AMMUaK,
HUTPHIBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponcoaepxaiue
coequHeHnus azora. OCOOEHHOCTH
CBOMCTB a30THOI KUCIOTEI

https://m.edsoo.ru/271860BC3

56

[Ipumenenune a3ora u ero
COCJMHEHUH. A30THBIE yI00pEeHUS

https://m.edsoo.ru/MO1P034QF

57

docdop: HaxoXkKIEHUE B IPUPO/IE,
crocoObl oy4YeHusl, (pusnueckue
1 XMMUYECKHE CBOKCTBA.
®ocdunst u pochun

https://m.edsoo.ru/PXZ0170QS0

58

Oxcwunbl pocdopa,
dhochopconepkaime KUCIOTHI.
Comu hochopHO# KUCITOTHI

https://m.edso0o.ru/0OZT28DNQ

59

[Tpumenenue docdopa u ero
coeauHeHuit. @ochopHsle
yaoOpeHus

https://m.edsoo.ru/99E3JYYTM

60

[paktuyeckas padota Ne 6.
Pemenne skcriepuMeHTaIbHBIX

https://m.edsoo.ru/97LCBYXY?2




3anay no Teme "A3ot u dpocdop u
nXx coequHeHud"

VYriepoa: HaX0XKIEHUE B IIPUPOJE,
AJUIOTPOITHBIC MOI[I/I(bI/IKaI_II/II/I;

61 https://m.edsoo.ru/TIWDS30OTDR
(bU3MYeCKre U XUMUYECKUE
CBOWCTBA, IPUMEHEHUE
Oxcup yrnepona(ll), oxcun

62 yrnepona(IV), yronbHas kuciora https://m.edsoo.ru/6DLNT13TE
U €€ conu

63 Pemienue 3aga4 pa3auyHbIX TUIIOB https://m.edsoo.ru/PQWKCINJX
Kpemumii: HaxoxaeHue B

64 NPUPOJIE, CTIOCOOBI MOy eHN, https://m.edsoo.ru/R7FY3Y3BW
(bu3MYecKre 1 XUMUYECKUE
CBOMCTBa

65 Oeita kpemns(1V), kpenriienas https://m.edso0.i/NTQOS329K
KHCIIOTa, CUIUKATEI
[IpumeHeHne KpeMHMS U €T

66 coeauHenuii. CTekio, ero https://m.edsoo.ru/IXJ00600T
MOJIy4eHHUE, BUIbI CTEKIIA

67 Pemenue 3a1a4 pa3auyHbIX TUIOB https://m.edsoo.ru/S5319XD1S
CucreMmaruzanys 1 00001eHne

68 . " " https://m.edsoo.ru/QCSGMOTES
3HaHui 1o TeMe ""Hemerasisl

69 Kontponpras padora no Teme https://m.edsoo.ru/VPSTECAFI
"HemeTaminr"
AHanu3 pe3ynbTaToB

70 KOHTPOJILHOM paboThl, KOPPEKLIUS https://m.edsoo.ru/LAOAONSI7
OIUOOK

71 Tlonoxxenue MeTaJIOB B https://m.edsoo.ru/57FR910QP1




[Tepuoanueckoit cucreme
XUMUYECKHUX DJIEMEHTOB.
OcobeHHOCTH CTpOCHUS
ANIEKTPOHHBIX 000JI0YEK AaTOMOB
METaJJIOB

72

OO6mue Gpuznueckue CBOMCTBA
MeTtaioB. [I[puMeHeHne MeTaoB
B OBITY M TEXHUKE

https://m.edsoo.ru/ICNOR6AKW

73

CmnaBsl MetasuioB. Kopposust
METaJJIOB

https://m.edsoo.ru/1 V3XS7EXT

74

Pemenue 3aia4 Pa3JIMYHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DIEKTPOXUMUYECKUN P
HanpspKkeHui MetauioB. O0mme
CIOCOOBI TIOTYYEHHUS METAJIJIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO1mas XxapakTepuCcTUKa METaLIOB
IA-rpynne! [leprnoguueckoit
CUCTEMBI XMMHYECKUX JICMEHTOB.
Hatpwuit n xanuii: nory4yeHue,
¢buznyeckue u XUMHUYECKUe
CBOICTBa, IPUMEHEHHUE ITPOCTHIX
BELIECTB U UX COECIUHEHUN

https://m.edsoo.ru/IWN4VWNSJSE

77

OO6m1as XxapaKTepUCTUKA METAIJIOB
ITA-rpynmns! Ileproanueckoit
CHCTEMBI XUMHYSCKHX IJIEMEHTOB.
Maruauii ¥ KaJIbLIMI: ITOTyYEHHUE,
(bU3UYeCKre U XUMUYECKUC
CBOICTBA, IPUMEHEHHUE MPOCTHIX
BEIISCTB U UX COCTUHCHUM

https://m.edsoo.ru/Q4YBTZ3RY

78

JKécTtkocTh BOABI U CIOCOOEI €6

https://m.edso00.ru/609WLKNTN




yCTpaHEHHUsI

79

AJNIOMHHHIL: IOJyYEHHUE,
¢bu3nvecKre 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/OZHBSJBQ6

80

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUIA AJTFOMUHUS,
THAPOKCOKOMIIJICKCHI aJIOMUHUA,
WX IPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3a/1av Pas3JIMIHbIX TUIIOB

https://m.edsoo.ru/ZCTJX7CQ3

82

[IpaxTrueckas padora Ne 7.
Peenne skciepuMEHTAIBHBIX
3a1a4 1o teme "MeTasuibl
rJ1aBHBIX oArpynm"

https://m.edsoo.ru/ZR9H28T3K

83

OO1mas xapakTepuCcTHKa METalIOB
no6ouHsIX oarpymni (b-rpymm)
[leproanueckoii cucTeMbl
XMUMHUYECKHX JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duzngeckre 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro
COCIMHEHUH, UX IPUMEHEHUE

https://m.edsoo.ru/EMH85BONN

85

Baxuelimue coeTMHEHNA
Maprasia. [lepmanranar kanus,
€T'0 OKHCJIUTENbHBIC CBOMCTBA

https://m.edsoo.ru/TVZPFX8X4

86

DU3nYECKUE U XUMUYECKHE
CBOMCTBA KeJe3a U ero
coenuHenu. [lonyuenne n
IIPUMEHEHHE CIUIABOB JKEJe3a

https://m.edsoo.ru/71 YSMIGSD

87

duznyeckrue 1 XUMHUECKHUE

https://m.edsoo.ru/GET2L.9K3X




CBOMCTBA MEJIM U €€ COCMHECHMH,
UX IPUMEHEHUE

88

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €T'0
COCJIMHEHUH, X IPUMEHECHHUE.
I'uapoKCOKOMIUIEKCHI IMHKA

https://m.edsoo.ru/O4C5QKBEJ

89

[paktuyeckas padota Ne 8.
Perrenue skcnepuMeHTAIbHBIX
3a1a4 1o teme "MeTaibl
MOOOYHBIX MTOATPYIIT"

https://m.edsoo0.ru/BAJAYWR82G

90

Pemenue 3aia4 Pa3JIMYHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O00011IeHHE U CUCTEMATU3 AL
M3YYCHHOT'O MaTepuaja 1o TeMe
"MeTtasuibl"

https://m.edsoo.ru/NHKRDJUTS

92

HToroBast KOHTpOsIbHAs paboTa

https://m.edso00.ru/4762V30B1

93

AHanus pe3ynbpTaToB
KOHTPOJIbHOM PabOThI, KOPPEKIIUS
1011005 (010):8

https://m.edsoo.ru/KGZODOKTT

94

POJIB XUMHUHU B 06GCHC‘-IGHI/II/I
YCTOWYHBOTO Pa3BUTUSA
genoBedecTBa. IloHsaTHE O
Hay’»IHI)IX METOAaX UCCIICAOBAHUS
BCIICCTB

https://m.edsoo.ru/SSTSRWKS8

95

Hay4Hble IpUHIUTIBI
OpraHu3alnrui XUMHUYECKOTO
IIPOMU3BOACTBA. HpOMI)IHIJ'IeHHBIe
CTI0COOBI TIOMYYCHHSI BaXKHEHTITHX
BEILIECTB

https://m.edsoo.ru/V4Y20WS8UR




96

XUMUYECKOe 3arpsi3HeHUE
OKpY>KaloIleu Cpeibl U ero
MOCJIEICTBUSI

https://m.edsoo.ru/HFYWAQIVW

97

XuMHA U 310pPOBbE YEIOBEKA.
JlexapcTBEHHBIE CpEACTBa

https://m.edso0.ru/992MUF415

98

Xnmust nuimy. Pois xumun B
00ecCIIeYeHNH TUIIEBO
0e30MacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue u napproMepHbie
cpenctBa. beitoBas xumus

https://m.edsoo.ru/0V8SPPBKW

100

XuUMHSA B CTPOUTEIILCTBE.
Baxwnerime cTpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTePHUaIbI

https://m.edsoo.ru/SEX2N2T3J

101

XUMHUS B CEJIHLCKOM XO3SIMCTBE.
Opranuveckue 1 MUHEPAIILHBIC
ynoopeHus

https://m.edsoo.ru/YY395RQAJ

102

CucreMmarusanus 1 00001eHne
3HAHHUHU II0 TEME

https://m.edsoo.ru/IGMSCP0OK9

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSIEMBIE HA EI'D 11O XUMHUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeGOBAHUSI K MPeIMETHBIM Pe3yJbTAaTaM OCBOECHMS
OCHOBHOIi 00pa30BaTe/IbLHON NPOrpaMMbl Cpe/IHEro 0011ero
o0pa3zoBaHus

1

Brnanenue cucteMol XUMHYECKUX 3HAHUM, KOTOPask BKJIIOYAECT:

1.1

OCHOBOIIOJIATaOLMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aToM, H30TOIIbI,
3JIEKTPOHHAsi 000JI0YKa aToMa, S-, p-, d-3J1E€KTPOHHBIE OpPOUTAIN ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aToMma, HWOH, MOJEKyJa,
BaJICHTHOCTD, IEKTPOOTPULIATENBHOCTD, CTEIECHb OKHCJICHUS,
XUMHYeCKast CBA3b (O- M T-CBsI3b, KpaTHbIE CBS3M), THOpUIM3ALUSA
aTOMHBIX oOpOuTaNel, KpUCTAIMYECKas pemeéTka, MoJjb, MOJApHas
Macca, MOJSpHBIE 00BEM, MOJSpHAas KOHLIEHTPALMs, pPacTBOPHI
(MCTHHHBIE, NHUCIEPCHBIE CHUCTEMBI), KPUCTAIJIOTUAPATHI, YIIEPOIHBIN
CKeJeT, (YHKIMOHAJbHASsI TpYMNa, paguKkal, H30MEpbl, CTPYKTypHas
dbopmyna, wuzomepust  (CTPYKTypHasi,  TreoMeTpuueckas  (IIuc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUI psijl, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHUCJIOPOJI- U a30TCoAep Xk alllie COeAUHEHHUs, OUOJIOrMYeCKHd aKTHUBHBIE
BellecTBa (yriaeBObl, KHUPbI, OEIKN), MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJIIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHUYECKHX peakiuil (OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE, 3K30- U
9H/I0TEPMHUUECKUE, PEAKIIMM MOHHOIO OOMEHA, TOMO- M I'€T€pPOreHHBIE,
o0paTumble U HEOOPATUMBIE), PACTBOP, HJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
IEKTPOJIUTUYECKAST JUCCOLUALMS, CTENEHb TUCCOLMALNN, OKUCIIUTED,
BOCCTAHOBUTENb,  AJIEKTPOJIU3, CKOPOCTh XMMMUYECKOM  PpEaKlMH,

XUMHUYECKOE PAaBHOBECHUE)

1.2

TEOPUH U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUSI OpPraHUYECKUX
BeuiecTB A.M. BytiepoBa, Teopusi 3IEKTPOIMTUYECKON IUCCOLMALINMY,
[lepuonnueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs MAacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK XMMHH, MHPOBO33PECHUECKUE
3HaHMUS, JICKAIIME B OCHOBE NMOHUMAHUS NMPUYMHHOCTA U CHUCTEMHOCTH
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEJACTABICHUS O CTPOEHUHU

BEI[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSX

1.3

npeacTaBJICHUA 0 MEXaHHU3Max XUMHWYCCKUX peaKHHﬁ,

TCPMOANHAMHUYCCKUX u KHHECTHYCCKUX 3aKOHOMCPHOCTAX ux




IMPOTCKaHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

(dakToIOrUYeCKNe CBEJACHUS O CBOMCTBax, COCTaBe, IOJYUYCHUH H
0e30MacHOM  HCIOJIb30BAaHUM  BAXKHEHIIMX  HEOPraHWYECKUX U
OPTaHWYECKHX BEHIECTB B OBITY W TPAKTHYECKON JEATETbHOCTH

YCJIOBEKa

1.5

oOuie HaydHble MPUHIUIBI XUMUYECKOTO MPOM3BOJACTBA (HAa IpUMEpe
NPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METAaHOJa, MepepaboTKu

HeTH)

CdopMupoBaHHOCTH YMEHUM BBISIBIISITh:

2.1

XapaKTCPHLBIC IIpU3HAKU n B3aHMMOCBA3b HN3YUCHHBIX HOHﬂTHﬁ,
IMPUMCHATE COOTBCTCTBYIOIIHME IIOHATUA IIPU OIMMCAHUM CTPOCHHA U

CBOMCTB HEOPTaHMUYECKUX U OPTaHNYECKHUX BELIECTB U UX NPEBPALICHUI

2.2

B3aMMOCBSA3b XHMUYECKUX 3HAHMM C MOHATUAMHM U TPEICTaBICHUSIMHU
JOpYTUX MPEeAMETOB JUIsl 00jiee OCO3HAHHOTO MOHUMAHUSA M OOBSCHEHUS

CYIITHOCTHU MAaTCPUAJIIBHOTO €AMHCTBA MHpa

CdopMupoBaHHOCTH YMEHHUS UCTIOIB30BATh:

3.1

HAauMCHOBaHUA XHMHUYCCKHUX COCI[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COro3a
TCOpeTI/IquKOﬁ u HpI/IKJIa[[HOf/'I XMMHUU W TPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIaCCaM OpPraHU4YCCKUX U

HEOPraHUYECKUX COCIMHEHU

3.2

XUMHUYECKYI0 CHUMBOJHKY JUIS COCTAaBICHHS (OPMYNI HEOPTaHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) (OPMYJ1 OPraHUYECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKHUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHUA H

KPUTEPHU IS KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHn4CCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHHUA U

KPUTEPHU JUIS KITACCU(PUKAIIMN U3yYaeMbIX XUMUYECKHX 00BbEKTOB

4.3

MO0 Pa3MYHBIM TpPU3HAKAM (YHCITY U COCTaBYy pPEarupyrolIux BeIIeCTB,
TerioBoMy 3(ddekTy peakinuu, W3MEHEHUIO CTEleHeH OKUCICHUS

3IIEMEHTOB, 00PaTUMOCTH PEAKILIUH, YUaCTHIO KaTaIu3aTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEpU30BATh 3JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YKAEHHOM COCTOSSHUM) ¥ HOHOB
XUMHUYECKHX 371eMeHTOB | — 4 nepuonos [lepuoanueckoit cucremsr ..
MenzeneeBa 1 UX BaJCHTHbIE BO3MOXHOCTH, UCIIONIb3Yys NOHATHUSA S-, D-,

d-3NeKTpOHHBIE OpOUTAIIN, JHEPTETUYECKUE YPOBHU




CdopmMupoBaHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM COEIUHEHHUH IO

nepuoaam U rpymmiam

ChopMHUpPOBAaHHOCT, YMEHHUS COCTaBISATH YPaBHEHUS XHUMHUYECKHUX

peaKuuil ¥ pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIIUTECIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MMOCpEACTBOM COCTABJICHUA

AJIEKTPOHHOTO OaslaHCca ATUX PEaKIHHA

7.2

YpPaBHEHUS pPEaKUM pa3JIMYHBIX THIIOB; IIOJHBIE W COKPAIIEHHBIE
ypaBHEHUS peakluii HOHHOTO OOMEHa, yYUThIBasl YCJIOBUS, IPU KOTOPHIX

OTHU pC€aKIWH UAYT 1O KOHIA

7.3

peakuii TUAPOJIN3a, PEaKIMii KOMIUIEKCOOOpa3oBaHUs (HAa MpuUMepe

TUAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/Iﬂ)

C(bOpMPIpOBaHHOCTB YMCHHA IMOATBEPKAATD:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapaKTep 3aBHUCUMOCTH PEAKLHOHHOMN
CIIOCOOHOCTH OPTraHMYECKUX COENWHEHMH OT KpPAaTHOCTH W THIA
KOBAJIEHTHOH CBSI3U (G- U TM-CBSA3H), B3AMMHOI'O BIMSHUS aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIaX, & TAKXKe OT 0OCOOCHHOCTEH pean3aluy pa3InuHbIX

MEXaHNU3MOB MPOTEKAHUS PEAKIUN

8.2

XapaKTCPHBIC XHUMUUYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOIIMMHA

SKCIEPUMEHTAMU U 3aMACSAMH YPABHEHNN XUMUYECKUX PEaKIIUN

ChopMUpOBaHHOCTE YMEHHUS XapaKTEPH30BATh COCTAB M Ba)KHEHIIHE
CBOMCTBa BENIECTB, MNPUHAICKAMUX K ONpPEAeIEHHBIM KiaccaM |
rpynmnaM coeIUHEHUH (MIPOCThIe BEIIECTBA, OKCUJIbI, TUIPOKCUIBI, CONH;
YIII€BOIOPOABI, TPOCThIE 3(PUPHI, CIUPTHI, (EHOIBI, aJTbACTUAbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE 3(QUPBI, >KUPbHI, YIJIEBOJbl, AMHUHBI,

AMHUHOKHCIIOTBI, O€ITKHN)
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CdopMHpOBaHHOCTh yMEHHUS MPOBOAUTH PACUETHl IO XUMHUYECKUM
dbopMynaM M ypaBHEHUSM XHMHUYECKHUX PEAKIUNA C HCIOJIb30BaHUEM

(bHSquCKI/IX BCJINYHH:

10.1

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKLUU, €CIIH OTHO
U3 UCXOJHBIX BEIIECTB JaHO B BUJE PacTBOPA C ONPEAEIEHHON MacCOBOM

JoJiel pacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccOBOM MM 00BEMHOI JI0JIH, BBIXO/1a MPOAYKTA PEAKLIUU

10.3

TEIIOBOTO P eKTa peakui

10.4

00BEMHEBIX OTHOIIIEHUH Ia30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYIIbI BEIIECTBA




11

Brnanenue cucteMoil 3HaHU O METOAaX HAYYHOrO IMO3HAHUA SIBIICHUI
MIPUPO/IBI, HCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUE NMPUMEHSATh
STU 3HAHUS TPU IKCICPUMEHTATLHOM HCCJICIOBAHUM BEIIECTB W IS
OOBSICHEHUSI XUMHUYECKUX SBJICHHWH, HMEIONIMX MECTO B TIPHUPOJE,

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCCHHCBHOP'I KHN3HU

12

ChopMupoBaHHOCTh YMEHHS TPUMEHITh (UCIOIB30BaTh) 3HAHHS O
COCTaBE M CBOMCTBaX BEHICCTB Ui OSKCICPUMEHTAIBHON MPOBEPKH
THIIOTE3 OTHOCHTEIILHO 3aKOHOMEPHOCTEH TPOTEKAHHsS XUMHUYCCKHX
peakiuii ¥ TMPOTHO3MPOBAHHMS BO3MOXKHOCTEH WX OCYIICCTBJICHUS,
CUCTEMHBIC XMMHUYECKHUE 3HAHWA AJI1 OOBSICHEHUS U TPOTHO3UPOBAHUS
SBJICHUN, WMEIONIMX €CTECTBEHHOHAYYHYIO TPUPOAY; IS TPHHATUS

I'PaMOTHBIX PEIICHUH MPOOJIeM B CUTYAIHSIX, CBI3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh YMEHHUS IJIAHUPOBATh M MPOBOIUTH XMMHUYECKHM
IKCHEPUMEHT (TOJIyYeHHE M H3YYeHHE CBOMCTB HEOPraHMYECKUX MU
OpPraHMYECKHX BEIIECTB, KAUYeCTBCHHbIE PEAKIMU YIIEBOJOPOJIOB
Pa3NUYHBIX KIACCOB M KUCIOPOACOAEPIKAIINX OPraHMYECKHX BEILECTB,
perieHue HKCIIEPUMEHTAIBHBIX 3amaq o pacro3HaBaHUIO
HEOPTraHWYECKUX W OPraHMYECKHX BEIIECTB) C COOJIIOJICHHEM MpPaBUII
Oe3omacHOro  oOpamieHHMss C  BEIIeCTBAMH ©  J1aOOpaTOPHBIM
obopynoBanuem; GOpMYITHPOBATH MEJIM MCCIIECIOBAHUS; TIPEICTABIATH B
paznuuHOW (opMe pe3ynbTaThl AKCIEPUMEHTa, aHAIW3HPOBATh U

OLICHUBATh UX JOCTOBEPHOCTDH

14

ChopMHPOBAaHHOCTh YMEHHSI OCYHICCTBIIATH IICJICHANPABICHHBIA TTOUCK
XUMHUYECKON WH(GOPMAIIMH B PAa3IMYHBIX HCTOYHUKAX (HaydHas U y4eOHO-
Hay4YHasl TUTEpaTypa, CpelICTBA MacCOBOW MH(popmanmu, cetb THTEpHET u
Ipyrue), KPUTHYECKH aHAJIM3UPOBATh XHMHUYECKyH0 HH(opmammio,
nepepabaThiBaTh €€ W HCIOJNB30BaTh B COOTBETCTBHU C ITOCTABIICHHOM

yueOHOM 3a1aueid

15

ChopMupoBaHHOCT, ~ YMEHHSI MPOTHO3UPOBATh, AHAJIM3UPOBATH U
OLICHMBAaTh HHQPOPMAIMIO C TMO3ULUN SKOJOrMYecKoil 0e30macHOCTH
HOCJIE/ICTBUM OBITOBOM M TNPOM3BOJCTBEHHOH JAEATETHLHOCTH 4YeJIOBEKa,
CBSI3aHHOW ¢ TepepabOTKOW BelecTB; CGHOPMUPOBAHHOCTh YMEHH
OCO3HaBaTb  OIIACHOCTb  BO3JEHCTBMS  HA  JKUBBIE  OPraHU3MBI
OIpPENIEIEHHBIX BEIIECTB, IIOHMMAas CMBICI [I0Ka3aTels MpelenbHOI
JONYCTUMOW KOHILIEHTpAllMM, W TOSCHATh Ha MpUMEpax CHOCOObI
YMEHBUICHUS U NIPEIOTBPAILEHUS] UX BPEIHOTO BO3JIEHCTBHS HAa OpPraHU3M

YCJIOBCKa




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D
IO XUMHUHN

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKRAHUSA

TeopeTnyeckue OCHOBbI XUMUU

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJEib CTpOEHHUsi aroMma. PacmperneneHue
9JIEKTPOHOB IO JHEpreTHdeckuM ypoBHAM. Kiaccupukanus XuMHUECKUX
s5eMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
sneMeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS AaTOMOB. OJEKTPOHHAS

KoH(UTyparus atoma. BaleHTHbIE AIeKTPOHBI

1.2

[lepuonnueckas cucrema xumudyeckux onemeHtoB .M. MeHnneneesa.
Ousnyeckuit cmbica Ilepuoanueckoro 3akona .M. MenneneeBa. [IpuunHbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M MX COCIAMHEHUW IO
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB MPOCTHIX

BCUICCTB, BOOOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. DyIeKTpOOTpULIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Buner xumudeckoi cBs3M (KOBaJleHTHAs, MOHHAsS, METaJUTHUECKasi, BOJOPOIHAs)
Y MEXaHU3MBbI €€ o0pa3zoBaHus. MeXMOJEKYIsIpHbIE B3auMoeicTBus. BemecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. THIbl KPHUCTAJUIMYECKUX

peméToK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMUECKON pEeIETKU

L.5

Xumunueckast peaxiusi. Knaccudukarus XUMHUYECKHX  peakiuit B

HEOpPraHMYECKON U OPraHN4eCKOW XUMHH. 3aKOH COXPaHEHMsI MAacChl BEILIECTB

1.6

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.7

TennoBbie 3¢ (HeKTh XUMUYECKHUX peakiuid. TepMoXuMHuYecKie ypaBHEHUs

1.8

O6patumble peakiuu. XUMHYeCKoe paBHOBecHe. DakToOpbl, BIUAIONIME Ha

cocTosiHre xumudeckoro paBHoBecus. [Ipunuun Jle [llarense

1.9

OnekTponuTtrueckas aucconuanus. CuipHble W ciabbie snekTponuThl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCTas, HeWTpanbHas, ImenouyHas. CreneHb

nucconuanyu. Peakiun HoHHOT0 0OMeHa

1.10

I'uaponus coneit. Monnoe npousBenenue Bojabl. Bogopoausnii mokasarens (pH)

pacTtBopa

1.11

CrniocoObI BbIpakeHUsI KOHIEHTPALMU PACTBOPOB: MAaccoBasi A0Js1 paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpanus. HacbllieHHble U HEHaCBIIICHHbIE

PacTBOpPBL, PaCTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIIUTEIIFHO-BOCCTAHOBUTEILHEIC pE€aKnu. HOBCI[CHI/IC BCIICCTB B Cpe€aax C

pasHbIM 3HaueHueM pH. MeTozbl a5ieKTpoHHOr 0 Oasianca




1.13

DJEeKTPOIN3 PaCTBOPOB U PACIJIaBOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Knaccmbmcam/m HCOPTaHNYCCKUX COE€IUHEHMH. HOMCHKHaTypa HCOPTraHNYCCKUX

BCIICCTB

22

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAIIOB (HATpUM, Kaiuil, KaJbLUH,
MarHuii, aqlOMUHHUHA, IIUHK, XpOM, JKeJIe30, MeIb) U HX coeAuHeHwid. Oouue

CHOCOOBI OTYYEHUS] METAJIIOB

2.3

XUMUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJOreHOB, CEpbI, a30Ta,
dochopa, yrmepoga UM KpeMHHUS) M UX  COCAMHEHMN  (OKCHIIOB,

KHUCJIOPOJICOACPKALTUX KUCIOT, BOJAOPOIHBIX COSTUMHEHUN)

24

I'eneruueckas cBSI3b HCOPraHNMYCCKUX BCIICCTB, IIPUHAIJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

Nnentudukanms HeopraHndeckux coeinHeHnii. KauecTBeHHbIE peakiuy Ha

HCOPraHMYCCKHEC BCUICCTBA U NOHBL

OCHOBBI OPTaHUYECKON XUMUU

3.1

OCHOBHBIE TOJIOKEHHS TEOPUM XUMHUYECKOTO CTPOCHHMS OpPraHUYECKHX
coenuHeHuit A.M. bytnepoBa. YriuepoaHslii CKEJIET OpraHU4YEeCKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M DP-CBA3U. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTaneir aTOMOB yriiepoja. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOI'O

CTPOCHUS MOJICKYII. T'omonoru. I'oMmonoruueckui pAan. I/I30Mep1/1;1 " U30MCPLBI

3.2

[lonstne o  ¢yHKuMOHambHOM  rpynme. OpHeHTauoHHbIE 3 EKTHI

3aMECTUTEIIEN

33

HpeI[CTaBHeHI/Ie 0 KHaCCI/I(I)I/IKaI_II/II/I OpraHUYCCKUX BCHICCTB. HOMCHKJIaTypa
OpraHUYCCKUX COeIUHEHUI (CI/ICTeMaTI/I‘leCKaH) U TpUBHUAJIBHBIC HA3BAHUA

Ba)KHEHUIIIHX HpeHCTaBHTCHeﬁ KJIaCCOB OPIraHUYCCKHUX BCIICCTB

34

CBOGOI[HOpaI[I/IKaJIBHHﬁ M HOHHBIH MEXaHHU3MBI peaKknuu. Ilonatue o

Hykieoduie u snexrpoduie. [Ipasuno Mapkosuukosa. [IpaBuiio 3aiiuena

3.5

Ankanbl. XMMHUYECKHE CBOMCTBA AJKAHOB: TaJOT€HUPOBAHUE, AETUAPUPOBAHUE,
TEPMUYECKOE pPa3IOKCHHE, KPEKUHI, u3oMepusanus, ropenue. Ilomydenue
ankaHoB. llukmoankanel. Crneuuduka CBOMCTB NHMKIOATKAHOB C  MallbIM

pasMEpoM LHUKIIA. PeaKLII/II/I MNPpUCOCAUHCHHUA U paIUKAJIbHOTO 3aMCIICHUA

3.6

AnkeHbpl. XMMHYECKHE CBOWMCTBA: PEaKIMM IMPUCOCIUHEHUS (rajJoreHUpOBaHUE,
TUIPUPOBAHUE, THIPOraJlOr€HUPOBAHUE, TMApPATALUs), TOPEHUs, OKUCIEHUS U
nonuMepu3anuu. IIpoMbllluleHHBIE W J1a0OpPaTOpHBIE CIIOCOOBI  MOJyYCHHUS

AJIKCHOB

3.7

AnkaaueHbl. XHWMHYECKHE CBOWCTBA alKaJWUEHOB: PEAKUWH MNPHCOCIUHEHUS




(rugpupoBaHHe, TallOTEHUPOBAHME), TOpeHus U mnonuMmepusauuu. [lomyuenue

aJIKaJUEeHOB

3.8

Ankunbl. XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOSTUHEHUS (TaJOreHUPOBAHHUE,
TUAPUPOBAHUE, THApPATAINS, THAPOTAJIOTeHUPOBAHKME) KaK CIOCO0 MOJydeHUS
MOJUMEPOB M JPYTHX IMOJE3HBIX MNPOIYKTOB. Peakumu 3amemeHus. ['opeHue
aleTUIeHa KaKk HCTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHHU JIJI CBAPKU U PE3KH

MCTAJIIIOB. HpI/IMeHeHI/Ie aliCTHUJICHA

39

Apenbsl. XWMHYECKHE CBOWCTBa O€H30J1a: peakuuu DIECKTPOPHUIHLHOTO
3aMellleHusl, MpUcOoeNuHEeHusl (TUIpUpPOBaHME, TalloreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Toiyona. llomydenue OeHzona.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB ctupona. [lonmumepusanusi cTupona.

CnocoObl IMMOJIy4CHHUA U IPUMCHCHUC apOMATHYCCKUX YIIJICBOAOPOAOB

3.10

Crnuptel.  [IpenenbHble  OJHOATOMHBIE CIUPTHL. XHMHUYECKHE CBOMCTBa:
B3aMMOJIEHCTBME C HaTpUeM KakK CI0COO  YCTaHOBJIEHUS — HalU4us
THJIPOKCOTPYMIbI, €  TaJIOTEHOBOAOPOJAMU  KakK  CIOCOO  TMOJydeHHUs
pacTBoOpuUTENIed, BHYTPU- U MEXMOJIEKYIApHas aAeruaparanus. Peakuus ropexus.
[Tonyuenue »sTaHoNa: peakius OpOXKEHHS TIJIIOKO3bl, THIpaTalus ATUJICHA.
OTUIEHIJIMKOIb U TJIMLUEPUH KaK IPEICTaBUTENN IPENEIbHbIX MHOIOATOMHBIX

CIIUPTOB

3.11

@denon. XuMHUECKUE CBOWCTBA (peHoNma (peakuuu C HATpUEM, THAPOKCHIIOM

HaTpusi, Opomom). [lomyuenue penona

3.12

Anpneruapl. XUMUYECKUE CBOMCTBA IMPENEIbHBIX allbJIETHI0B: TMAPUPOBAHUE;
KaueCTBEHHBIC PEaKIMU Ha KApOOHWIBbHYIO Tpymnmy (peakuusi «cepeOpsiHOro
3epkanay, B3aumojeincTaue ¢ rugpokcuaoM menu (II). Tlomyuenne npenenbHbIX
aNbJIETU/IOB: OKWCJIEHHE CIUPTOB, THApaTalUs aleTWIeHa. ALETOH Kak

npeaAcTaBUTCIIb KETOHOB. OcobenHocTn PCakun OKUCIICHUS allCTOHA

3.13

KapOoHOBbIE KHCTOTBL. XWUMHUYECKHE CBOWCTBA MPENETbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MYPaBbUHON KUCIIOTHI.
[Tonyyenue mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHUE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, aJbJACTUIO0B. BbIclve mpenesbHbIEe U

HEIIPCACIbHBIC Kap6OHOBI>Ie KHCJIOTHI

3.14

Cnoxuple »¢pupbl u kupbl. CrocoObl TOMYyYEHUS CIOXHBIX 3(QHUPOB.
O6patumocth peaknuu dTepudukanuu. [IpuMeneHue CcrIoXHBIX 3(PUPOB B
MUIIEBONH W TapOMEpPHOM MPOMBIITUIEHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PUpbI
[NIMLIEPUHA W BBICHIMX KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOMCTBA >KUPOB:
TUAPUPOBAHUE, OKHUCJIEHUE. ['Maponu3, WM OMBUICHHE, >KUPOB Kak CIIOCO0
MIPOMBINIICHHOTO TMOJTYYEeHHUS COJEeil BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBbIX KHCJIOT




3.15

XUMUYECKHE CBOWCTBA TJIIOKO3bI: pEaKIMH C Yy4acTHEM CIUPTOBBIX U
aNbJIETUIHON TPYII U MOJIOYHOKHCIOE OpoxkeHue. lIpumeHeHue Tioko3bl, €€
3HAUEHUE B JKU3HENEATEIBHOCTH opraHu3ma. J{ucaxapuisl: caxapos3a, MajabToO3a.
BoccranaBnuBamomuye M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmai, riukoreH. CTpoeHHEe MaKpOMOJIEKYJ
Kpaxmalna, TJHKOTeHa M IeJUTo03bl. (Du3nyeckue CBOWCTBA Kpaxmaia u
LEJUTI003bl. XUMHUYECKHE CBOWCTBA Kpaxmala: THUIpOJU3, KaueCTBEHHas
peakius ¢ MoJ0M. XMMHUYECKHE CBOMCTBA LIEIUTIONO3bI: THAPOJIN3, MOTYyYECHUE
a¢upoB 1emnono3el. [loHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

aleTaTHBIN MIETK)

3.16

AMUHBI. AMHMHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIUU C BOJOM, KUCIOTaMH,
peakiusi TOpeHHs. AHWIMH Kak NpeACTaBUTENb apOMaTHYECKUX aMHMHOB.
XUMUYECKUE CBOWCTBA AHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMH, OpOMHOU
BOJIOM, okucieHue. [lonydeHue aMMHOB aJKWIMPOBAaHMEM aMMHakKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOAOB

3.17

AMHMHOKUCIOTHI U OeJKH. AMHMHOKHCIOTBI Kak aM{QOTEpHble OpraHHYECKue
coenuHeHusi. OCHOBHBIE aMHUHOKHCIOTHI, OOpasyromiue Oenku. XUMHUYecKue
CBOWCTBa OEJIKOB: THUAPOJN3, JIEHATypaIlis, KaYeCTBEHHBIC (LBETHBIE) PEAKIINU

Ha OenKnu

3.18

CtpoeHue M CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOWCTB IOJHMMEPOB OT
cTpoeHust MojeKkyl. OCHOBHBIE CIOCOOBI TMOJYYEHUS] BBICOKOMOJICKYJISPHBIX
COCIIMHEHUH: PeaKIMK TOJMMEPU3AlMA U TOJIMKOHIeHcaruu. Kiaccudukanus

BOJIOKOH

3.19

WNnentuduxanus opraHnuecKux CoeAMHEHUH. Perenne skcrepuMeHTalIbHbIX

3a7la4 Ha pacClio3HaBaHHUEC OPraHuYCCKUX BCIICCTB

3.20

I'enernueckas cBI3b MCXKAY KilaCCaMH OPraHU4CCKHX COG,I[I/IHCHI/Iﬁ

XUMUS U KU3HD

4.1

XuMmusi B TOBceIHEBHOHN xu3HU. [lpaBuna Oe3omacHOi pabOTHl C €IKUMU,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMUHU

4.2

XUMHUS U 310pOBbe. XUMUS B MEAULMHE. XUMUS U CEIIBCKOE XO3SIMCTBO. XUMUS B
MIPOMBIIUIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOAHBIA W MOMYTHBIA HeDTIHON
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HeTH U e€ mepepadoTka (IPUPOTHBIE

HCTOYHHKH YTIJIEBOAOPOOB)

43

Xumus ¥ 3Kojorus. XHMHYECKOE 3arpsA3HEHHE OKpPY)KAIOIIEH Cpenbl U €ero
nocnenctBus. Oxpana rugpocdepsl, TOYBbI, atMocdepsl, (Iopbl U (GayHbl OT
XUMHYECcKoro 3arps3HeHus. IlpoOGiema oOTX0ZOB M MOOOYHBIX MPOIYKTOB.

AHBTepHaTI/IBHBIe HUCTOYHHUKH SHCPIrun




O6HII/IG MNpEaACTAaBJICHUA O IMPOMBIIIIICHHBIX crocobax IMMOJIY4YCHHUA XUMHUYCCKHUX

BEILIECTB (Ha IpHUMeEpe MPOU3BOJACTBA aMMHaKa, CEpHOM KHCIOTHI). UYEpHas u

4.4 uBerHas  Meramutyprus.  CTekiio M CWIMKAaTHas  IPOMBIIUIEHHOCTbD.
[IpombiienHast ~ opranudeckass  xumus. Cppb€ 11 OpraHM4ecKou
MIPOMBIIIIIEHHOCTH

5 Tunsl pacu€THbIX 33724

51 PacuéTter macchl BemecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY

| BemecTBa, Macce MM 06BEMY OHOTO M3 yUACTBYIOIINX B PEAKIINH BEIIECTB

5.2 Pacuérhl TeruioBoro addexra peakuun

5.3 Pacu€Thl 00BEMHBIX OTHOMICHUH ra30B TP XUMHUYSCKUAX PEAKITASIX

54 Pacuétsl maccel (00bEMa, KOTMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CITH

' OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuétsl MmaccoBoit mim 00BEMHOM JOTU BBIX0A MPOAYKTA PEaKIIMHA OT
" | TeopeTHueCKH BO3MOKHOTO
Pacuétsl macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CITH

5.6 | ofHO W3 BEIIECTB JIaHO B BHJIC PaCTBOPA C OMPEIEIEHHON MacCOBOM oJei

pPacTBOPEHHOTO BEIIECTBA

57 PacuéThl ¢ cnonb30BaHUEM MOHATHI «MaccoBast JOJs», «MOJISIpHAS

" | KOHIIEHTPAIUA», «PACTBOPHMOCTE
Haxoxnenue MonekynspHoi popmysisl OpraHHUECKOro BEUIecTBa Mo ero
5.8 | INIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTAB, UIIU T10

IIPOJYKTaM CrOPAHUs




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus; 10 knacc. yriryonennoe ooydenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.W. u np.; mox pemakuueit Jlyanaa B.B. O6mecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/ IPODA»; AKunoHepHOE 00111ECTBO
«M3narensctBo «lIpocsemenue»

* Xumus; 11 knacc. yrnyonennoe ooydenue Epemun B.B., Ky3emenko H.E.,
HpoznoB A.A., u np.; nox penakmueit Jiyauna B.B. O0miecTBo ¢
OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBerenne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Meronuueckue nocodust K TMHUM y4eOHUKOB 1ol pen. B. B. Epemuna

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HMHTEPHET
bubnuoreka [JOK
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